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EXiECU'I'IVi' SUMMARY 

Administration 

Tie NCRE Ill contract was signed and put into action. A contract was signed with 
Winrock International For Long Tlen Training and purchasing. The activities of NCRE' 
Project Administration centered around the arrival and installation ol eight new staff. All 
completed project housing was occupied by staft and the Nkolbisson olfice/laboratory 
building was occupied. Six national counterparts left fOr degree training and six others 
returned from successful degree training in the USA to resume duties. Peace Corps 
Volunteers started doing Agroforestry work in collaboration with the NCRE staff in 
Northwest Province. 

Highland Maize Breeding 

Maize sown in 1991 at six locations, in the Adaniaoua, West and Northwest 
Provinces include variety and hybrid trials, nurseries for population improvement and inbred 
line development, and isolated plots of breedcr's seed. Synthetic-4 which was in its first year 
in the variety testing program had a four location mean yield of 1IT7% of the widely grown 
control variety Coca. From our hybrid program I I inbred liles were sent to the recently 
established Pioneer Agrogectique Cameroun S.A. for further testing and potential use in 
commercial hybrids. We also took an important step toward the screening of breeding lies 
for maize streak virus resistance with the construeion of two screenhouses and the initiation 
of artificial rearing of Cicaduifl a, the insect vector of the virus. 

Lowland Maize Breeding 

The Lowland Maize Breeding program performed a total of 243 trials in four agro­
ecological zones. Almost 37 ha of lands was used in 16 locations. The program concentrated 
on evaluation o1 varieties, population improvement, line development, hybrid and syntietic 
veriety development and n..iplication and maintenance of seed, one of the areas of'stu';' 
was evaluation of varieties in striga infested plots. 

Rice Breeding Maroua 

The 1991 cropping season wias successfully conducted with two trials on breeding and 
two others on Agronomy. All the trials were harvested and data analyzed. Two top varieties 
gave promising results and can be grown alongside IR 46. They are ITA 212 and ITA 222. 
The best fertilizer combination should take into account all the elements (NPK) plus organic 
matter to improve the response of rice to fertilizer in SEIMRY area. 
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Cereals Agronomy 

During 1991, the researchers of this Unit participated in 7 national and international 
scientific meetings and workshops. Both counter)arts (Mr. NGOUMOU and Mr. EBETE)
left for graduate studies in USA. We organized 6 training field days for farmers and 
extension agents on maize and cowpea production and utilization, and conservation farming
tcchnologies. We also prepared 4 fiches techniques on maize and 3 scientific papers. A set
of 18 on-farm experiments were conducted in 1991 in the sub-,'umid lowland savanna of 
North Cameroon. Research showed that a minimum tillage system could produce good anaize
yields if appropriate fertilization is used. Study conducted with multipurpose legume crops
identified 4 legume species as very promising for improving sustainability of the cropping
systems in the region. onResearch Striga management confirm the value of Crotalaria, 
cowpea and cotton as trap crops as well as intercropping with legume, urea and organic by­
products to alleviate Striga damage on maize and sorghum in the subhumid lowland savanna. 

Sorghum Breeding 

During the 1991 cropping season, the sorghum unit designed and implemented about
23 different experiments, tested over 250 new sorghum introductions and advanced over 300 
crosses in different generations (FI to F6). In general the results show that many accessions 
were selected based upon yield potential, resistance/filerance to various pests and stress 
factors. 

h'le evaluation of local germplasm helped identify some agronomically elite lines
which may be used as parent in the crossing program. Approximately, twenty exotic lines 
were selected. These exotic lines performed significantly better than the check. They will 
be advanced to the preliminary yield trials for further testing and increase. 

The multilocation variety yield trials tested approximately 30 to 40 lines over six
locations in the sorghum grown region of the North Cameroon. Some lines were identified
in each zone as being very proliising in respect to yield potential, and yield stability. Early
maturing varieties did yield better across locations, but some were attacked by grain mold and
birds. Most of" the late maturing varieties could not complete their cycle. 

Pcarl millet trials testeci about 40 exotic lines and 10 local entries. Most introductions
)erformed significantly better than the local varieties. The results suggested -wat further
screening should be made within pearl millet local germplasm to identify agronomically elite
lines. The seed of' IKMV-201 an ICRISAT introduction was multiplied for further testing. 

Bambui TLU 

A survey of farmers maize stores, initiated in 1990, was completed in 1991.
Potential quantitative losses in the mid-altitude zone (Ndop: 1200 in) were assessed at
between 0.1 and 35% (mnean=7%). Assessed qualitative losses ranged from 2% to 64%
(mean=23%) damaged grains (by weight) in the last storage period (August). The average
value of storage losses to the Ndop Plain farmer storing 2.5 tons of maize (shelled equivalent) 
was estimated at 15% (23,000 CFA). 
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New varieties tested included ATP, S'' I'I-IE''ICT-3, IARLY WlII.l' and MSR (2nd 
season trial). Fcrtilizer was applied at a low level k100 kg 20- 10- I.) and most management 
decisions left to the farmer. The maize was intercroppcd with soybeans. In the Ist season, 
the new varieties outyieklcd the farmers' local varieties by : mean 0.5 t/ha (24%), but did 
not outyield the relcased varieties. With the exceltion of Early White, lariners assessed the 
new varicties as being superior to their local varicties. Specifc characteristics of' the new 
varieties (e.g., yellow color and flinty grainsi for the ATP variety) were of special interest to 
stbscts of farmers, demonstrating the di fTereinces in prclerred maize characteristics aniong 
farmers in the area. In the 2nd season trial, no new varieties yielded more than the local 
variety. 

New high altitude maize varieties were tested on-l'arni for the third year in Ohe Eastern 
Highlands of the NWP. After 2 years of promising results fOr the -lAP variety; results that 
gave the .1"U reason to hope that the 1st improved high altitude maize variety would be 
released in 1993; HAP performcd poorly in 1991, yielding no better than the local variety. 
Most farmers ranked their local variety first in overall l)crformance. A new maize disease 
in the area, Phaeasophora leaf spot, widely attacked all varieties in the trial, including the 
local. 

The new iiiid-altitude maize varieties (ATP, SYNTHETIC POOL 3 and EARLY 
WHITE) perlormed well under bean and soybean intercrop, but were not significantly better 
than the LOCAL variety. 

"Anhara" land preparation system (i.e., burying crop and weed residues and burning 
them under the soil) effctively neutralized up to 1.28 meq/100 g of exchangeable Al in the 
soil. 

A rapid assessment of soil ferlility status ol the Western Highlands showed that 
exchangeable K was the strongest single factor influencing maize yields in the mid-altitude 
zone. In the high-altitude zone a complex intcraction of Ca with other nutrients including Mg 
and P is a major fatctor influencing maize yield. The frequency of very strongly acid soils 
(p-I < 5.0) is low in both zones. 

Ekona TLU 

Two major contrasts in 1991 provided a glimpse into the future of T'LU, Ekona. The 
contrasts were (a) an absence of any Technical Assistant during th2 first half of 1991 
folloving the departure of two long-term TLU' Technical Assistant and (b) the near collapse 
of our wotking, relationship with MINAGRI's village site extension staff following a 
withdrawal of*cash incentives. 

The National counterparts cffcctively managed the program as attested by the 1991 
Midterm Report of activities, the current one being simply updated to include the second half 
of 1991. In response to the problems of' village extension staff, Ekona TLU has not only 
received a commitment Irom Southwest delegation of agriculture to work with '[LU, Ekona, 
but it has also been given direct access to village stalf with whom it will mutually execute 
fIarm level projects in an institutionalized manner. 
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The effective use of Marshall ST 25 For egusi melon control and low dosage of
Furadan for second season maize stemn borer control have been convincingly demonstrated 
to farmers in South West Province but these products remain unavailable to them. Contrary
to some breeders' and extensionists' asscrtions that 8017 and 8034 cassava can be eaten
boiled, our findings show that they are unacceptable in that form to all the communities 
studied in 1991. Nitrogen derived from coppiced one year old fallows of leucacna and
gliricidia were estimated at 105 and 75 kg/ha, respectively - enough to satisfy maize N 
requirements of 300 to 400 kg of 20-10-10. 

In socioeconomic research, achievements in 1991 include the holding of focus village
meetings with farmers in February and the convening of an annual workshop with over 80 
participants from IRA, MINAGRI, Development projects staff and farmers in March.Farmers' mixcd cropping system was found to have low individual plant populations and crop
yields iii the farmers' system but higher land and income equivalent ratios. A retention study
by IRA maize minikit users revealed farmers' high appreciation for IRA maize. 
Consequently, 80% of the users kept seed to plant in a future season. 

Maroua TLU 

Two compound maize varieties, CM8704 and DMR ESRY, are ready for extension.
Sorghum seed treatment wldi thioral along with Peanut varieties M416 and K3237-80, while 
not highest yielding, have certain grain characteristics (color, size, and taste) which are highly
apprcciated by farmers. All 28 widely dispersed were visitedtests by IRA peanut
rc:earchcrs. One more year is needed in regional trials before advancement to minikit tests.
A local sorghum variety "Gueling" purified by IRA/NCRE breeding performed very well in 
regional tests. 

At the research village level, sorghum cowpea association gave LERs greater than I. 1
for the third straight year and a high marginal rate of return. Plowing increased sorghum
grain yield in 14 farmer-managed tests in the four representative TLU villages. 

Cowvl)ca storage tests, conducted in collaboration with the Bean Cowpca CRSP were
attended by hundreds of farmers and dozens of MINAGRI extension agents. One set of trials 
(sorghum and peanut) was visited by hundreds of farmers and filmed by CRTV. MINAGRI 
agents also attended several training sessions presented or coordinated by the Maroua TLU. 

Impact of previous research on and extension of sorghum will be possible thanks to 
a survey of adoption of varieties in general and of S-35 in particular, published in 1991.
Agricultural practices were closely followed in four representative villages for the third
straight year providing important base line data. Other surveys initiated in 1991 include one 
on storage practices and another on foresUsoil/fallow management. 

Parasitic Striga we"" ,,ndwater availability were the focus of research which included 
cover crop screening f, irotection and study of water use by potential aproforestry 
Species. 
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Nkolbisson TLU 

A number of on-farn alley cropping with Calliandra are ready Fbr cropping in 1992. 
Planted fallows with Miiiosa and Sesbania were cffcCtive in SUlpprfcssing wccd growth and 
yielding lii.,h fixed nitrogen into the production system. 

Improved cassava, maize and - -,c' ,tato varieties have consistently out perl'Ormcd 
local varieties foI the last three years. Tlhese findings are being verified through collaborative 
regional on-farm testing in the Central and South Provinces. 

Herbicide application appears to be profitable for farmers facing labor constraints. 
Ma-shali seed treatment is more effective in the transition than in the forest zone, since borer 
infestation oLCcurs two weeks earlier in the transition than in the forest zone. 

Economic Anaiys;is 

The Economics Analysis Unit ([AJ) was not created until September. However, 
due to a plarmcd overlap with the Nkolbisson TLU work plan, some EAU activities were 
started during the fir,;t half of the year. TIhese included collaboration on two pilot research 
benefit-cost studies, statistical ailysis for research targeting, and design of a nationwide 
resource management survey. During the fimial four months, main activities of the unit were: 
(a) data analysis related to technology reicmt ion and diflusion, (b) work on the resource 
management survey, (c) lreparationl and presentation of three papers, and (d) initiation of a 
Director:ie support role in IRA's new Research, Development and Computers Division 
(DI RVA). Key activities p)OStlp)onCd until 1992 are an iRA-vide priority setting study and 
finalization of research budgeting guidelines. On balance, the Economics Analysis Unit has 
ma,. a promising start and the ned fk0r such a unit in IRA scemis to be well-established. 

Soil Agroforestry 

Soils of the operational zone of the NCRE Project in North West Cameroon have been 
grouped into two classes A and B based on elevation, exchangeable cations, p1, phosphorus 
fixation and Al and 17e oxides. Preliminary results shows: a) good growth o" Tephrosia and 
crotalaria in Babungo (I 178m), b) good growth of Crotalaria and poor performance of' 
Tephrosia at Ml'Onta (1200m), c) good growth of' Tcphrosia and poor performance of 
Crotalaria at Mbiyeh (2 100m) and I) good growth of both species during season 1, March 
to August at Bclfang (600m) but poor performance of Tcphrosia in season 2, Septenibcr. 
Canavalia, Cajanus, Crotalaria, Dolichos, were suitable fOr Befang; Dolichos, Canavalia and 
Mucuna For Mlita and Lupin pea for Mbiyeh. Calliandra and Leucaena show much promise 
for agrolrestry. About 3t/ha starter manure is necessary to facilitate establishment of the 
species on impoverished soils. Nurseries have been established. 
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Grain Leguies 

The main o)jectives of the 199 1 cropping season have )cen: identification of high 
yielding and adapted varieties resistant to virus, striga, having good sced quality and 
potentials for b)th grain and fodder; cvaluation of' germplasm and varietal development; 
evaluation Of Ies under low iliSectiidC treatniit; and varietal puriflcalion. 

To achieve these objectives appIropriate trials have been conducted al Gutiing Station, 
Maroua on cowpca (varietal trials, testing of local and introduced materials, crossing of 
selected entries, selection of' best entries). Field and post harvest data have been collected 
on tile materials and statistically analyzed. 

The results of the analysis show that: 

- -E~ghyielding varieties exist (grain upto 2400 kg/ha has been obtained) 
- Dual purpose varieties exist (lines with both good grain and fodder yield have been 

identified). 

- Virus resistant lines under natural infestation have been identified (several liles with 
zero or mild virus infestation have been observed). 

- Varieties with good seed quality (big and white seed) have been ideitified. 
- Varieties with good yield potentials have been identified under no insecticide 

application. 

It should be noted that during the 1991 season, insect pressure was ot too high at 
Guiring. Heavy infestation of Aphids has been observed early in the season but disappeared 
:,fter heavy rains which v -re frequent this year. The low insect pressure may explain the non 
response of insecticioc :reatnlent anId the good per'i'iuiance ol many lines under zero 
insecticide treatment. 

Plant Pathology 

Ten expei nients were planned by the Plant Pathology Section f1or the 1991 cropping 
scason in few locations. Most of them were a continuation of experiments started oin or 
before 1990. Rusts, bight, rots, antrachnose, phaecosphalria leaf spot were our main 
diseases. Maize and soi'ghuln were lrl main crops. Few tolerant varietics Kasai, Coca, 
CMS 8501, CMS 8701 were resistant to the maize disease while 3arlkng, CS316, SC418 
wer'e our best resistant so1'ghum varieties. 

Epidemiological studies on lplaeospliaria leaf spot (PLS) showed that the disease 
developed slower on EC573 than with any of our elite genotypes. 

Trwo grasses were infected by rust fungi. Both causal agents were Puccinia sp; 
however, they were different from Puc, inia polysma, tile causal agent of lowland rust. More 
investigation is needed. 
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HlighLand Cereals Entomology 

The efficacy of one of the new stored grain insecticide (SOFAGRAIN) was tested on 
maize under two major storage methods (shelled grain and maize on cobs) and it was 
discovered that while untreated maize stoic;s better on the cob, more protection is obtained 
with treated shelled grain than with treated maize cobs. 

After confirming that hermetic storage of low moisture, maize of about 12% in small 
plastic cans is effective in maintaining grain quality for over 12 months, further experiments 
were set up using bigger plastic containers and maize of varying moci,,ure contents. 

The experiment to identify sources of stored maize insect pest resistance in some 20 
maize varieties grown and stored in three sites was terminated but screening of breeders' 
materials will continue. Farmers' questionnaires on the use of natural plant material materIls 
for stored grain protection was finali,,d and die study will be i'cntified next year. 

Lowland Cereals Entomology 

Both on-station and on-farm maize borer monitoring and chemical control trials have 
given inure insight into 0-c importance of borer to maize production in 3 agro-ecologies
represented in the lowland forest. The on-farm trials showed 47 %marketable fresh ear weight
reduction due to borer attack in the forest zone. 

Sesamnia spp, Eldana saccharina and Mjusidia nigrivenella were the most abundant 
borer in all the locations sampled. Chilo spp was encountered early season at Ntui (transition
zone) and at harvest in lbalnmayo (humid zone). Marshall seed treatment is more appropriate
for borer control in the transition zone while carbofuran is recommended for the forest zone. 
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1. ADMINISTRATION
 

1.1 INTRODUCTION 

The NCRE Administration is responsible for all administrative coordination of the
project. 1'riI ry activities are cen. red at Nkolbisson. Administrative staff at each NCRE 
location are supervised by the NCRE coordinator at that location. 

The overall goal of p)rojct adminisu'ation is to assist researchers in their achievemcnt 
of' project goals arld objectives. The administration also maintains liaison among the 
sponsoring organizations; IRA, IITA and USAII). 'file project administration consists of the 
Chief of' Party, Dcputy Chief of' Party and Administrative Officer. The Chief of Party is in 
chargoe of ovcrall projct coordination and .,tatf productivity. The l)epu ty Chief or Party
coondi u:te;s mhlIicai ;: Tie Adminislrative Officer is in, countcI]lant trainiig, and repoits. 
charge of daily details of accounting, inventory and local staff supervision. 

During the first 10 years of NCRE the administration concentrated on addition of 
) i iIg adinn istlrative procedures for an increasing number of technicalrograms and st rea ml 

s;tll'. )Durilig tle peried 1991-1994 '111p! ,ai; is pla rg itt of expatriate stafl' alldd on pl' :si 
takeover of existing programs by IlA national rcsearchers iad aiministration. 

1.2 SUMMARY OF PROGRAM ACTIVITIES 

During this period administration has been concercd with the arrival and installation 
of lnew staff. Most have occupied USAID constructed housing at their respective locations. 
New staff arriving during this time were: 

Dr. N. Beninati 
Dr. R. Carsky 

Maize Breeder 
Systems Agronomist 

Maize Breeding Bambui 
TLU Maroua 

I)r. J.Detongnon 
Dr. I-. Ezumnah 

Legume Specialist 
Systems Agronomist 

Grain Legumes Maroua 
TLU Ekona 

)r.M. Moussie Agricultural Economist TLU Nkolbisson 
Dr. 0. Osiname Systemns Agronomist TLU Banibui 
Dr. C. Yanioah 
Mr. G. Servant 

Agroforester 
Administrative Officer 

Soils/Agroforestry Bainbui 
Nkolbisson 

During 1991 the Chief of Party accompanied the ARDO (USAID/Yaounde) and the 
USAID Project Officer to visit all staff locations on two separate occasions. 

All IRA national counterparts selected for degree training completed intensive English
language training, TOEFL and GRE testing needed for university admission. A total of six 
were accepted for degree programs and left to start their training. Seven others were 
accepted and will start classes in 1992. Dr. Julius Takow, Dr. Edward Ngong-Nassah, Mr. 
Pascal Ngninbcyie, Mr. Celicard Zonkenv, Mr. iAnlre Djonnewa and Mr. Martin Ngueguinm
returned from successful degree progrims in the USA and are now wor!ing ii the cereals 
programnl of' IRA. Three other IRA staff continued their studies in le US. 
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A contract was signed with Winrock International to handle graduate training and 
purchasing of project equipment and supplies. Purchase 1,ders were sent to Winrock for 
bids. Several shipments of air freight were received during September and December. 

Details were 'tled to coordinate the activities and technical support of Peace Corps 
volunteers associated with Ti NJ Agroforestry research in the Northwest Province. Volunteers 
arrived and are living in villages in the TIAl target zones and are supported by "'.,U staff in 
technical matters. 

The first meeting of the Project Implementation Committee was held in Yaounde. It 

was chaired by the NCRE COP and was attended by representatives of MESIRES, IITA and 
USAID. Two cereals program staff' meetings were held in Yaounde. These were attended 
by IRA cereals staff, NCRE Staff, IITA administrative staff and USAID representatives. 
They discussed the effect of the national political situation on NCRE activities as well as 
plans for the coming year. In general the political inrest caused some reduction in 
productivity but most planned work was accomplished. 

The project expense reporting system was decentralized and administrative personnel 
at each location were trained in the use of the accounting software. Job descriptions for 
administrative personnel were reviewed and rewritten. 

Staff housing was completed at Nkolbisson (2 units), Ekona (2 units), Bambui (2 
units) and Maroua (3 units) and occupied by expatriate and national staff. An office­
laboratory complex was completed and occupied at Nkolbisson and construction started on 
the office-laboratory building at Ekona. A seed storage facility was compited at Maroua. 

There was active collaboration with other development agencies i:uch as CAPP 
Project, ROTRFP Project, Bean-Cowpeas CRSP, "Projet Garoua", CiRAD, University 
Center at Dschang, IITA Humid Forest Station and IRZ at Nkolbisson. 

The year ended with a short awards ceremony for NCRE Nkolbisson employees who 
had completed 5 and 10 years service with the project. Safe driving awards were also given 
to those drivers who had completed 1991 withuut accidents. 
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1.3 ACCOMPLISHMENTS 

Objectives Activities 

Operation 1: Planning and supervision of project perforuance.
 

1.1 Publish reports of work to 

be done and work accomplished. 


1.2 Review work inprogress 


1.3 Review work inprogress 

with IRA and USAID officials 


1.4 Plan project actions 

involving IRA officials. 

1.5 Consult with IITA and 

Winrock staff. 


Operation 2: IRA Counterpart Training
 

2.1 Determine short term 

training needs and plans. 


2.2 Determine long term 

training needs and plans. 


1.1 Publish Annual Work Plans, 

Semi-Annual Progress Reports 

and Annual Reports. 

1.2 Regular field visits and 

meetings with counterparts. 

1.3 Present reports and 

regular field visits, 


1.4 Daily consultation. 


1.5 At least bi-vonthly or
 
yearly meetings. Arrange
 
consultant visits.
 

2.1 Arrange IITA visits and 

course participation by 

counterparts 


2.2 Arrange in-country 

preparation for degree 

training. Liaise with Winrock 

and counterparts during 

university degree training. 


Accomplishments
 

1.1 Annual work plan, 4year
 
work plan, semi-annual
 
progress reports published.
 
1.2 COP visited all location
 
with AID project officer.
 
1.3 Numerous regular
 
consultations. Meeting of
 
Project Implementation
 
Committee held inOctober.
 

1.4 Constant daily meetings.
 
1.5 COP met with IITA staff
 
and DCOP with Winrock staff.
 

2.1 Five NCRE counterparts
 
received short teru training
 
at IITA and ICIPE.
 

2.2 Twelve persons completed
 
English training, TFL and
 
GRE testing. Six counterparts
 
departed for otudies and five
 
returned from studies inUSA.
 
Seven more accepted to start
 
studies in1992.
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Objectives Activities Accomplishuents
 

Operation 3: Financial and Materials manaqement. 

3.1 Researchers have adequate 

funds for research 
3.2 Expenditure of project 
funds properly documented. 

3.3 Needed equipment is 
ordered and received. 


3.4 Equipment use is properly 
documented. 


Operation 4: Publication of results 

4.1 Publications available for 

researchers and farmers. 


1.4 VISITORS 

3.1 All iuprest accounts have 
sufficient cash onihand. 
3.2 Monthly expense reports 
filed as required. 


3.3 Purchase orders prepared 

and equipment distributed. 


3.4 Inventory and use records 
kept up to date. 

4.1 Farmer information 

leaflets and research 

bulletins available, 


3.1 All accounts have
 
maintained a cash surplus. 

3.2 Monthly expense reports
 
filed with Ibadan within 30 
days.
 
3.3 Purchase orders sent to
 
Winrock and first shipments
 
received and distributed.
 

3.4 Regular maintenance of
 
inventory records.
 

4.1 English and French
 
versions of CICA 8 printed and
 
ready for distribution.
 

During 1991 a total of 45 official visitors were received at the Nkolbisson offices. 
These included the Director General of ITA, Dr. L. Brader. Various representatives of 
national research organizations also visited during this period. 
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2.1 HIGHLAND MAIZE BREEDING
 

2.1.1 INTRODUCTION
 

The Highland Maize Breeding Unit is responsible for the development of varieties 
adapted to improved and current farming systems between 1000 and 2500 meters altitude. 
The target zones are found in the Northwest, West and Adamaoua Provinces and include a 
large range of soil types and farm sizes. The Western Highland, comprising the North West 
and West Provinces, cover less than 10% of the land area in Cameroon, but contains 25% 
of the population, and produces over 60% of the national maize crop. 

The goal of the unit is to further develop a comprehensive breeding program which 
will continuously provide seed of new varieties to the ,eed multiplication and distribution 
organizations, well past 1994. Past v'ork by this unit h;s emphasized the development of a 
germplasni base, which has beeni improved to the point of producing open-pollinated, hybrid 
and synthetic varieties. After confirmation by TLU, the best of these vai ieties will be 
available for foundation seed production. 

While the unit has, in recent years, put an emphasis on selecting inbred lines for 
hybrids, we will gradually return the emphasis to population improvement. The proposed 
installation of a maize sueak virus screening facility means an emphasis will be placed on 
developing virus resistant germplasm. 

The rapid spread of varieties in farmer fields depends,in large part, on the ability of 
the seed productioni system to provide sufficient quantities of good quality seed, and of the 
C.<tcnsioii system to disseminate the seed and the approprite information on it'tse. The 
s,:ccess ( hybrids in Caneroon is likely, in the next four y.',rs, to depend on the siIccess of 
tl. pi sC iln th cout TI csccc. of' the strea , sci tni Scry will 
depend oi the ability of national scicntists to learn the necessary techniques mid to manage 
the facilities. Guidance for this will be provided by the TA with technical backstopping 
provided by IITA. 

S. ilclIlistry try. ,.mn .

2.1.2 JSUMMARY OF ACTIVITIES 

Substantial advances were made in each of the three major components of the breeding 
program in 1991. Synthetic-4 which was in its first year in the variety testing program had 
a four location mean yield of 117% of the widely grown control variety Coca. From our 
hybrid program 11 inbred lines were sent to the recently established Pioneer Agropenetique 
Caimeroon S.A for tirther testing and potential use in commercial hybrids. Trhirdly, our 
germplasm improvement program took an important step toward the screening of breeding 
lines for maize streak virus resistance with the construction of two screenhouses and the 
initiation of artificial rearing of Cicadilina, the insect vector of the virus. 
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Due to the arrival of the new 	TA breeder in the unit in late February, and the 
departure of the senior counterpart for Ph.D. studies in September, no major changes in the 
direction of the program were attempted this year. However, a reduction in the number of 
locations and plot sizes used for trials was necessitated by budget cuts and difficulties in 
obtaining sufficient labor. 

Population improvement continued in three introduced source populations which serve 
as sources of inbred lines for hybrids and synthetic varieties. Two released varieties were 
converted to streak virus resistance by recombination of resistant lines that had been sent to 
IITA for screening. Promising 	new inbred lines for hybrid and synthetic formation were 
identified from multilocational test cross trials and others were under development through 
selfing and selection in the nurseries. Small programs to obtain locally adapted sweet corn 
and popcorn were continued. 

Seven varieties were grown in isolated plots, breeder seed was selected, and selected 
bulks were obtained for foundation seed production and use by other researchers. We also 
collaborated with the seed multiplication program at Bambui station in the production of 
hundreds of kilograms of each of four released varieties. 

Other activities included the sowing of trials for collaborators, the results of which 
will be obtained from the collaborators after their analyses. These include [ITA international 
hybrid, inbred, and progeny testing trials; Pioneer International hybrid trials; and a joint 
study with IITA of the cyclic improvement of the Cameroonian open-pollinated populations. 
In addition to carnying out the latter study, the former NCRE TA breeder sowed most of our 
hybrid and variety trials in the mid-altitudes of Nigeria. Finally, although it was unsuccessful 
due to a severe disease infection, we provided an irrigated field and technical assistance to 
the Pioneer company to pilot test hybrid production of two of its highland inbreds. 

2.1.3 ACCOMPLISHMENTS 

Objectives 	 Activities Accomplishments
 

Operation 1: Develop Gerplasm 

1.1. Improve source 1.1 Progeny testing, screening 1.1 Coca and Kasai inbreds
 
populations, and intermating. screened for streak resistance
 

at IITA and recombined at
 
Nfonta. Selfing and line
 
selection inpopulations EHSR, 
A4, B4, 43SR, 32 and 32xA 4. 

1.2. Select inbreds for 1.2. Inbreed, testcross and 1.2 27 inbreds selected from
 
hybrids and synthetics, select lines for hybrids or testross trial results and
 

recombination. 	 sown inoff-season nursery for
 
preliminary hybrid formation.
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Objectives Activities 


Qeration 2: Test varieties and hybrids
 

2.1. Select best hybrids and 

inbreds for eventual release. 


2.2. Identify new varieties 

for eventual release. 


Operation 3: Maintain breeder seed
 

3.1. Grow breeder seed for 

purity and improvement. 


3.2. lonitor foundation seed 

production, 


3.3. Provide ,.eed for 

collaborators. 


2.1. Preliminary and advanced 

hybrid trial at several 

locations, 


2.2. Compare new varieties 

with old innultilocational 

national and international 

trials.
 

3.1 Ear-to-row selection in 

open-pollinated varieties and 

selfing of inbreds. 


3.2 Visit isolations, provide 

logistical assistance and 

advise. 


3.3. Included in3.1 and 3.2 


Accomplishments
 

2.1 Best inbreds from
 
Advanced Hybrid Trials
 
released to Pioneer Seed
 
Company. Best hybrids
 
selected from Preliminary
 
trials now inoff-season
 
nursery for advanced trials in
 
1992. Best inbreds from
 
hybrid trials innursery for
 
formation of synthetics.
 

2.2 Synthetic 4showing
 
promise and proposed for on­
far testing.
 

3.1 Coca, ATP, Bacoa, Early
 
White, Synthetic 4,HAP and
 
Shaba advanced by ear-to-row
 
selection.
 

3.2 lundreds of kilograns of
 
Kasai, Coca, Ekona White and
 
Ekona Yellow produced.
 

3.3 see 3.1.1 and 3.2.1
 
'Ivo hybrid: uld,t.r
,rocuction
 
inoff-season nursery for
 
testing by TLU.
 

2.1.4 RESEARCH FINDINGS 

2.1.4. , p J _ eQpmn~! 

Population 32, Population 43 SR and EMSR were grown in 1991 to be improved as 

sourccs of [Wv., ilnbred lflCos for varietal and hybrid formation. 515 S,lines, 392 S2 lines and 

254 S, liles wcrc selected from Population 32, Population '13 SR aud! EMSR, respectively. 

While these source populations possess importnt characteristics (e.g. good plant type and 

flinty white grain for Population 32, and earliness for EMSR) on which future progress can 

be based, budgetary constraints will limit the effort that can be made in their improvement. 
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Progress was made toward the testing of Maize Streak Virus resistant versions of the 
varieties Coca and Kasai with a first recombination of streak resistant lines made at Nfonta. 
Sixty-one and 186 streak resistant lines of Coca and Kasai, respectively, were obtained after 
screening at lbadan and were intermated during the 1991 main season. A second 
recombination is being carried out in the off-season nursery at Foumbot. 

New inbreds for synthetic and hybrid formation were identified in test cross trials and 
new and advanced inbreds were advanced and selected in the Foumbot and Nfonta nurseries. 
Twenty seven inbreds were selected from two test cross trials, sown in single row plots at 
Foumbot and Nfonta. From these and older inbreds, 298 preliminary hybrids are being 
produced in the off-season nursery for testing in 1992. Selfing was done in crosses involving 
the reciprocal source synthetics and East African introductions with segregating lines from 
S, to S, being advanced in the nurseries at Foumbot and Nfonta. At Foumbot, 549 S2 lines 
were advanced to S3, 12 S3 lines were advanced to S, and 98 lines at S., or greater were 
advanced one generation. At Nfonta single crosses from Synthetic A4 and Synthetic B,were 
selfed and 174 S, lines were selected. A small program in sweet corn conversion to mid 
altitude adaptation continued. MSR-sh, a very sweet type with poor germination, is 
undergoing a germination test o'"selected lines in the 1991 dry season. The MSR-su type has 
good germination but is less sweet. 200 lines of MSR-su were selfed and selected for 
minimum grain starch content, and subsequent selfing and recombination should improve the 
grain quality. 

A small program of conversion of U.S. popcorn to mid altitude adaptation was 
advanced, with 10 lines and sister lines selected. A full diallel trial was carried out at 
Foumbot in 1991 to evaluate specific combining ability, and a second evaluation will be made 
in 1992. 

2.1.4. Variety and Hybrid Testing 

National Variety Trials (NVT) for 1991 included the Mid Altitude Early and Late, 
each sown at Foumbot (1000m), Nfonta (1300m), Babungo (1100m), Tibati (1000m) and 
Mbang Mbirni (11 00m), and the High Altitude trial sown at Mbiyeh (2000m) and Upper farm 
(2000m). Plots for all trials consisted of 4, 5m rows with 80 cm between rows and 25 cm 
between plants. The central rows were harvested for yield samples. Two seed were sown per 
hill with thinning to 1plant per hill. 

The NVT Early was initiated in 1990 to test the earliness, yield and adaptation of 
Early White and Early MSR in comparison with the released varieties Bacoa and Kasai. In 
1991, five sites were sown, but the location of the trial on poor soils at Tibati and Mbang 
Mbirni permitted analysis of data from only Foumbot, Nfonta and Babungo (Tables I and 2). 
Early White gave the best results ranking 1', 2' and 2' for yield at Foumbot, Nfonta and 
Babungo, respectively. Its yields were significantly (P< 0.05) higher than those of Bacoa at 
Foumbot and Babungo. In addition, the mean days to silk indicate that Early White is six 
days earlier to flower than Bacoa and Kasai. Plant and grain characteristics of Early White 
are also good, especially a mean plant height of 221 cms, making it good for intercropping. 
The variety is presently in on-farm testing by ,!ie TLU and is being converted to a yellow 
grain type using Bacao as the source of yellow grain color. 
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Reliable data for the NV '-Late came fromn all of the five stations where it was sown, 
except Tibati (Tables 3 and 4). Entries in the trial for the iirst time in 1991 include the 
following: a new mixed grain color variety, Synthetic 4; the latest cycle of the Acid Tolerant 
Population, ATP--90; and the most, recent cycle of the IITA population which is bascd on 
selections made in Cameroon, Babungo MSR 89. With the exception of the hybrid control 
ZS 206, Synthetic 4 ranked V for yield over the four locations, was significantly (P < 0.05) 
higher yielding than Coca at Foumbot and significantly (P < 0.05) higher yielding than Kasai 
in the combined Nfonta-Mbang Mbirni analysis. ATP-90 ranked highest for yield of all of 
the versions of ATP tested, and, ranking 2', was significantly higher yielding than Kasai at 
Nfonta. For the 2"1 consecutive year Synthetic-3 was the highest yielding entry at Foumbot 
significantly (P <0.05) higher than ZS 206 and Coca. It is also worth noting that the yield 
of Shaba was 3' over the four locations and that this yield was stable over location never 
ranking below 5' . 

These yield results and the good agronomic and ear characteristics of the above 
mentioned varieties lead to the following conclusions: 

1- Synthetic-4, though needing further testing in our trials, could be tested by the TLU 
in 1992. 

2- ATP-90 needs Iurther testing in comparison with Coca on soils with low available lP, 
but it show,; good potential for release. 

3- Synthetic-3 should be further tested on faini in the Foumbot area ain( in other 
transitional altitude (approximately 1000in), high fertility areas. 

4- Shaba should be made available to farmers in the West and Northwest Provinces and 
should not be restricted to the Adamawa Plateau. 

Another inteesting result of this trial was; the non-significant (P<0.05) variety x 
location interaction for yield when a combined analysis was calculated using Nfonta and 
Mhang Mbiroi data. It re-cimplmasizcs the need for the Highland Maize Researchers to better 
ITn-! . nmd th, r- oir,', f1(renrs th,! ffort the pnrfor m'ice of our w'riefi,.s.This "'ill 
..ad, noi only to noit cificicni. sclectio by die blccdcrs, but to bctter targeting o1 varietics 
to farmers by the TLU. 

Of the t\vo NVT High Altitude trials only the one at Mbiyeh was harvested, and poor 
soils aln:1. e, ly Ugi -T,i. i all pl,ts contrib 'ed v' ,r yields ,t 1v, t site. At ipper farm cattle 
and shCep grazed oh the maize, dai.aginig all plots;. Entries in the trial were the following: 
cycles 0, 1 and 2 of the High Altitude Population (HAP); Pool 9 Synthetic, one parent of 
HAP; NDU Tocal: and Coca ts , control at Upper Farm, and a farmers local variety as a 
control at Mbiyeh. The mean yield of the trial at Mbiyeh was 2.9 T/HA and there was no 
signific ,nt difference (P<0.05) between the yield of the entries nor of any of the other 
characteristics noted al th. tine of harvest. All entries in the trial at both locations were 
infected with Phacosphaeria Lcaf Spot (PhjgLph m.nri is), a discase about which little 
information exists. Heavy infections with this disease were found in farmer's fields 
throughout the high altitudes of' Cfcroo (> 15109m), in 1991. It appea's that forthcr 
breeding efforts for this area ,.ill have to include selection for resistance to Phacosphaeria 
Leaf Spot. A better understanding of its epidemiology and effect on yield are required. 
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Hybrid trials for 1991 included two, 18 entry Advanced Trials sown at Foumbot, 
Nfonta, Babungo and Mbang Mbirni and four, 56 entry preliminary trials sown at Foumbot, 
Babungo and Mbang Mbirni. Plot size, spacing, thinning and harvest was the same as for the 
NVT's except that the Preliminary Hybrid Trials had two row plots with both rows harvested 
for yield determination. Good results were obtained from all trials with trial yieldsmean 
ranging from 7.8 T/HA for the Preliminary Hybrid 3 trial at Babungo to 12.0 T/HA for the 
Preliminary Hybrid 1 trial at Mbang Mbirni. 

In the Advanced trials (Tables 5-8) two of the five hybrids recommended last year for 
pilot production, 88069 x 87036 and 88094 x M 13 1, were again among the highest yielding.
An outstanding mean yield of 10.19 T/HA for 88091 x 87036 in Advanced Hybrid Trial 2 
was -ignificantly (P<0.05) higher than any other entry in the trial and was 131% of the 
open-pollinated control, Synthetic-4. Based on these results and field observations of our trials 
by researchers of Pioneer Hybrid International the following inbreds were sent to Pioneer,
Garoua where they are being multiplied: 87036, 88069, 89274, 87014, 88094, 89258, 88091, 
89302, 88030, 89182, M 131.
 

While the results of our trials indicated that this program has bred high yielding
hybrids with good agronomic and grain characteristics, the adaptation of the inbred lines to 
commercial hybrid production needs to be tested. It is only through collaboration with seed 
producers that this unit will be able to adequately test these inbreds and determine which will 
be used to produce hybrids for Cameroonian maize producers. 

Preliminary Hybrid Trial results (Tables 9-16) indicate that rapid progress in yield
potential continues to be made through selection of new inbred lines. Whereas, in past years
the control Variety ZS 206 was among the highest yielding hybrids in the trials, in 1991 at 
least 20 hybrids in each of the four trials ranked higher than ZS206. In the four trials a total 
of twenty-two hybrids had a mean yield significantly (P < 0.05) greater than ZS 206, and all 
possessed a better score for ear rot. The following hybrids were retained for 1992 Advance 
Hybrid trials and are being made in the off-season nursery: 

Trial l: 	 M131 x 90323, 89293 x 90323, 89293 x 89365, Z28 x 89223, Z289 
x 90323, Z28 x 90332, Z28 x 89365, 87366 x 90323, 88069 x 90323, 
89302 x 90323, 89302 x 89343. 

Trial 2: 	 89258 x 88098, 89258 x 90314, 89260 x 
90323, 90113 x 89343,
 
90113 x 87036, 90117 x90323, 90147 x 89365, 90156 xC70.
 

Trial3. 	 90204 x 88094, 90219 x 88094, 90204 x 89293, 90201 x 88094, 
90194 x 90323, 90194 x 90313, 90183 x 89365, 90183 x 89291,
 
90183 x 89242, 90183 x C70. 

Trial 4: 	 90219 x 87036, 90220 x 88094, 90251 x 880904, 90251 x 88099, 
90251 x 89223, 90276 x 89223, 	 89320 x89320 xz 90323, 89365. 
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Table 1: Grain yields of the 4entries inthe National Variety Trial- Mid Altitude
 
Early sown as a randonized conplete block dusiqa in4replications at 3
 

locations inCaneroon in1991.-.- -

ENTRY 
FOUNLOT 

(T/HA) Rank 
NruNTA 

(T/HA) Rank 
BABUNGO 
(T/HA) Rank 

HEAN 
(T/HA) %Bacoa 

Kasai 
Early White 
ENSR 
Control 

Bacoa 

7.1 
7.7 
7.5 

4.1 

3 
1 
2 

4 

6.3 1 
5.8 2 
4.9 4 

5.8 2 

8.6 
7.7 
7.4 

6.9 

1 
2 
3 

4 

7.3 130 
7.1 126 
6.6 117 

5.6 100 

Trial Means 
S.E. 
LSD 
CV (%) 

6.6 
0.28 
0.8 
9 

5.7 
0.17 
0.5 
6 

6.9 
0.2 

0.6 
5 

5.6 
0.571 

NS 
6 

1.Entry x location aean square used to calculate standard error and significance of
 
entry.
 

Table 2: CharacteristicsIof ihe 4entries inthe National Variety Trial-lid Altitude Early sown as aRCBD 
in4replications a 3 locations inCaeroon in1991. 

DS PL Ell HC PA EA ER 
ENTRY (Days) (cm) (cm) (1.-5) (1-5) (1-5) (1-5) 

Kasai 72 225 ill 1.5 1.2 1.4 2.1 
Early White 66 221 107 1.9 1.6 2.0 2.8 
EHR 67 231 113 2.1 1.8 2.2 2.7 
Control 

Bacoa 72 250 135 1.9 1.8 2.1 2.1 

Trial Vnnsr 	 116 .1.9 .6 1.9 2.i 
0.3 6.2 5.1 0.2 0.2 0.12 0.18 

LSD (.05) 0.6 17.5 14.3 NS NS 0.4 NS
 
CV% 1 9 9 32 31 22 14
 

1.DS-Days to Silk, PWIIPlant floight, rP-Pr Heigh , H(.--Husk Cover, PA-P]ant Aspect, FJ:, spect, ER=EarEar 
Pot; fo" ;'I I to F rating II i. good, poor.5 i.,; 


2. 	.iore enUy x lou:ation interacLioni is ,iqjifcaiL, itisused to calculate thc standard error, LSD and 
the significance of entry. 
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--------- --------- ---------- --------- ----- -----------

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

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

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

Table 3: 	Grain yields of the 11 entries inthe National Variety Trial-Hid Altitude Late
 
sown as a RCBD in 4 replications at 4 locations in Cameroon in 1991.
 

HEANS 
ENTRY FOUWBT NFONTA BABUNGO HBANG NF-MB 1 All-LOC 

T/HA Rank T/HA Rank T/HA Rank T/HA Rank T/HA Rank T/HA %Coca
 

SYNTHETIC-4 7.5 4 7.1 6 7.5 2 8.4 1 7.8 2 7.6 117 
SHABA 7.4 5 7.4 3 6.9 3 7.9 3 7.6 3 7.4 114 
SYN 3 8.2 1 6.5 11 6.8 4 7.1 10 6.8 10 7.1 110 
ATP 90 7.2 6 7.7 2 6.2 10 7.2 8 7.5 4 7.1 109 
BAB HSR89 8.0 2 6.5 10 6.5 6 7.3 5 6.9 9 7.1 109 
ATP89 6.2 9 7.4 4 6.7 5 7.3 6 7.3 5 6.9 106 
KASAI 6.6 7 7.1 7 6.4 8 7.2 9 7.1 8 6.8 105 
ATP EV89 6.2 10 7.1 8 6.4 7 7.5 4 7.3 7 6.8 104 
FBT NSR87 7.5 3 6.7 9 6.0 11 6.7 11 6.7 11 6.8 104 

Controls 
ZS 206' 6.4 8 8.5 1 7.7 1 8.2 2 8.4 1 7.7 118 
COCA 	 5.1 11 7.3 5 6.3 9 7.3 7 7.3 6 6.5 100 

Trial 2eans 6.9 7.2 7.6 7.5 7.3 7.1 
S.E. 	 0.28 0.17 0.21 0.43 0.25 0.193
 
LSD (.05) 0.8 0.5 NS NS 0.7 NS 
CV% 9 6 5 11 9 11 

l.Nfonta and Kbang covbined location RCBD analysis showed no variety xlocation interaction.
 
2.Commercial hybrid.
 
3.Variety xlocation interaction used to calculate standard error, LSD and significance of variety.
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Table 4: Characteristics of the 11 entries inthe National Variety
 
Trial- Hid Altitude Late sown as a RCBD in 4 replications at
 
4locations inCazeroon in1991.
 

ENTRY DS PH EH HC PA EA ER
 

(Days) (cus) (cis) (1-5) (1-5) (1-5) (1-5)
 

SYNTHETIC-4 74 264 133 1.3 1.7 1.6 2.1
 
SHABA 75 258 127 1.3 2.0 1.6 2.1
 
SYNTHETIC 3 75 257 129 1.7 1.6 1.6 2.0
 
ATP 90 74 256 139 1.4 2.1 1.4 1.6
 
BAB MSR89 74 251 132 1.4 2.4 1.7 2.3
 
ATP89 76 261 136 1.6 2.0 1.4 1.6
 
KASAI 74 236 122 1.2 2.0 1.9 2.6
 
ATP EV89 75 267 142 1.3 2.3 1.5 1.8
 
FBT HSR87 75 254 131 1.4 1.9 1.4 2.4
 
Controls
 

ZS 2067 75 263 130 1.7 1.7 1.0 2.5
 
COCA '4 259 138 1.5 2.4 2.2 2.4
 

Trial Heans 75 257 133 1.4 2.0 1.6 2.1
 
S.E.3 0.15 2.3 2.5 0.2 0.09 0.08 0.08
 
LSD (.05) 0.65 6.6 7.0 NS 0.25 0.21 0.22
 
CV% 2 6 12 31 29 32 24
 

1.DS=Days to Silk, PH=Plant Height, EH=Ear Height, HC=Hupk Cover,
 
PA=Plant Aspect, EA=Ear Aspect, ER=Ear Rot; for all 1 to 5rating
 
scale 1 is good, 5 is poor.
 

2.Commercial hybrid.
 
3.Where variety xlocation interaction issignificant, it is used
 

to calculate the standard error, LSD and the significance of
 
variety.
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--------------------------------------------------------------------

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

Table 5: Grain yield of the 18 entries inthe Advanced Hybrid I trial sown as a
 
lattice in4 replications at 4 locations inCameroon in1991.
 

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

FOUHBOT NFONTA BABUINCO HBANG MIRl NFANS 1 

ENTRY ................................... ........... 
T!HA Rank T/HA Rank T/HA Rank T/A Rank T/HA SYN 

................................----------------------------------------------------­
89274 X 89293 8.20 10 9.10 1 10.29 2 11.89 3 9.87 120 
88069 X 88091 8.71 4 7.59 5 0.71 7 12.56 1 9.65 118 
M131 X 88099 9.72 2 7.41 10.20 1 1.I.OR10 ).61 117 
89223 X 89258 8.43 8 8.0Y 10.05 3 31.3p 'i 0.40 116
 
8534-7 9.88 1 7.29 10 9.91 5 10.50 15 9.39 115
 
89223 X 88099 8.65 5 7.08 I R.80 a 11.24 7 0.10 112 
88069 X 89207 9.45 3 6.51 1 9,74 6 10.81 11 9.13 11 
87366 X C70 8.50 7 6.87 14 8.70 12 12,09 2 0.n4 110
 
89274 X 89302 6.95 16 7.25 12 '.03 4 11.10 98.81 107 
89223 X 89260 7.43 15 7.94 4 8.A4 10 10.76 12 8.74 I07 
87366 X 89311 8.57 6 7.34 q.9 0.98 P.680 2 1 1) 106 
Z28 X 89293 7.72 13 7.59 6 8.58 11 10.65 14 8.63 105 
87366 X 89243 7.95 11 6.82 15 A.]) 17 11.32 17 8.53 104 
88091 x C70 7.86 12 7.27 11 8.62 13 ]0.Th 11 R.44 103 
Z28 X89242 8.38 9 6.71 1 7.95 1R 10.71 16 R.44 103 
87366 X 89199 7.67 14 7.15 13 8.54 15 10.38 1 8.63 105 
Controls 

Synthetic-42 6.78 17 6.58 17 8.36 1r 11,O9 0 R.20 100 
ZS2063 6.45 18 o7.1 8 R.i 0 11.86 A A.57 104 

Trial neans 8.2 7.4 0.1 11.1 8.9
 
S.E. 0.34 0.36 0.41 0.6 0.344
 
ISD (0.05) 1.0 1.0 1.2 IS 1.0 
CV 7 R 8 10 0 

I.RCBD nultilocational analysis.
 
2.Ooen-noII inatod varitv. 
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Table 6: CharacteristicsI of the 18 entries inthe Advanced Hybrid 
1 trial sown in 4 replications at 4locations inCaveroon in1991. 

DS PH EH HC PA EA ER
 
......... ..... ..... .....
Entry 

(Days) (cm) (ca) (1-5) (1-5) (1-5) (1-5) 

89274 X89293 72 255 141 1.4 1.8 1.7 2.3 
88069 X88091 74 262 131 2.3 1.6 1.4 1.9 
M131 X88099 72 258 138 1.6 1.8 2.0 2.3 
89223 X89258 72 250 130 1.3 1.5 1.5 1.6 
8534-7 71 249 114 1.8 1.8 1.6 1.5 
89223 X88099 72 261 133 1.2 1.8 1.1 1.7 
88069 X89207 74 265 129 1.8 1.8 1.9 2.6 
87366 XC70 75 240 118 1.5 1.4 1.3 1.6 
89274 X89302 70 228 120 1.2 1.3 2.4 2.4 
89223 X89260 71 244 129 1.1 1.4 1.6 1.4 
87366 X89311 74 247 119 1.5 1.9 1.4 1.9 
:28 X89293 76 259 139 2.4 1.8 2.0 2.7 
Z28 X 89242 75 257 131 1.1 1.6 1.8 2.6 
87366 X89243 75 261 126 1.6 1.9 1.1 1.5 
88091 XC70 73 276 132 1.1 1.6 1.8 2.6 
87366 X89199 74 249 123 1.5 1.6 1.5 1.9 
Controls 

2S2067 72 273 136 2.4 2.0 1.6 2.8 
Synthetic-4 3 72 263 134 1.4 ].9 2.9 2.5 

Trial means 74 256 129 1.5 1.6 1.6 2.0
 
S.E. 4 0.68 3.6 2.7 0.17 0.2 0.11 0.11
 
LSD (0.05) 1.9 10.3 7.6 0.5 NS 0.3 0.3
 
CV% 2 6 8 29 32 27 22
 

l.DS=Days to Silk, Pl=Plant Height, EH=Ear Height, HC=Husk Cover, PA=Plant
 
Aspect, EA:Ear Aspect, ER=Ear Rot; for all 1 to 5 rating Ecales 1 is
 
good, 5 is poor.
 

2.Commercial hybrid
 
3.0pen-pollinated variety.
 
4.RCBD nultilocational analysis where variety x location interaction is
 
significant, it is used to calculate the standard error, LSD and the
 
significance of variety.
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Table 7: Grain yield of the 18 entries ilft ile Advanccd Nybrid 2 trial so;m as a lattice in 4 
replications at 4 locations in .:ieroon i 1M9. 

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

,OUNWDOT NFCT i. 11..0IIGO 1I5ADIG-IMBP1111 lE,1 1 

ENT R Y . .... . . . . . . 
'T/H, Dan]: TiH.'. .,,nl . T.1. I an Tf/Iu a "/IIA T: A RaII SYll 

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

88069 X 37036 9.01 3 3.60 1 Li., l 1 12.02 1 10.19 131 
88094 X 11131 9.12 1 7.89 3 10.13 2 9.23 13 9.17 118 
39182 X 88099 9.09 2 6.98 12 9.85 7 8.32 18 8.69 112 
89277 X 39293 7.26 8 7.81 , 10.16 3 9.34 12 8.61 111 
89258 X 89182 7.81 4 6.86 13 9.56 10 9.92 6 8.54 110 
89253 XC70 7.54 5 7.02 11 9.26 14 10.28 5 8.52 110 
89310 X 89293 6.80 14 8.07 2 1i0.16 4 8.96 16 8.49 109 
89246 X C70 7.49 7 7.20 3 9.49 II 9.72 3 8.47 109 
89302 X 89293 6.91 12 7.74 5 9.30 13 9.80 7 8.44 109 
89258 X 39248 6.98 11 7.07 10 10.05 6 9.35 10 8.36 108 
87014 X 131 7.53 6 6.57 17 10.09 5 9.07 15 8.31 107 
89310 X\C70 6.53 16 7, 0 6 9.68 ; 9.09 14 8.25 106 
89302 X '8099 6.30 17 6.82 14 9.46 12 10.32 4 8.23 106 
89260 X 8809) 7.06 10 7.11 9 ';.99 16 9.35 11 8.13 105 
37366 X 89296 6.89 13 6.64 16 6.51 18 10.39 3 8.11 104 
87366 X 88030 7.1(; 9 6.77 15 3.72 17 9.36 9 7.99 103 

Controls 
ZS206 2 6.06 18 7.22 7 9.65 9 11.67 2 8.65 111 
Synthetic-4 3 6.61 15 6.47 18 9.12 15 8.84 17 7.76 100 
............................................................................................... 

Trial reans 7.3 7.2 9.6 9.7 8.5 
S.E. 0.35 0.3 0.38 0.68 0.334 

LSD (0.05) 1.0 0.8 1.1 1.9 0.9 
CVt 10 8 8 14 11 

1.RCBD nultilocational analysis.
 
2.Connercial hybrid.
 
3.0pen-pollinated va; iety.
 
4.Variety xlocation interaction used to calculate standard error, LSD and significance of
 

variety.
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---------------------------------------------------------------------

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

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

Table 8: 	Characteristicst of the 18 entries inthe Advanced ybrid 2 trial sowu in 4 
replications at 4locations inCaneroon in1991. 

DS PH EU HC PA EA ER
 
ENTRY ...... ....... ........ ...... ....... ...... .......
 

(Days) (cz) (c,) (1-5) (1-5) (1-5) (1-5)
 

88069 X 87036 76 269 126 1.6 1.6 1.5 2.4
 
88094 XM131 75 261 131 1.5 2.1 1.4 2.4
 
89182 X88099 73 251 129 2.2 2.3 1.8 2.1
 
89277 X89293 76 259 141 1.4 1.8 2.2 2.8
 
89258 X89182 71 244 119 1.3 1.6 1.6 1.8
 
89258 XC70 75 ^-3 125 1.6 1.6 1.9 2.3
 
89310 X89293 77 268 140 2.6 2.3 1.7 2.8
 
89246 XC70 78 277 118 1.3 2.4 1.4 2.0
 
89302 X 89293 75 241 121 1.4 1.4 1.6 2.3
 
89258 X89248 16 265 126 1.9 1.9 2.0 2.1
 
87014 X M131 78 260 131 1.6 1.9 1.9 2.1
 
89310 XC70 79 263 130 1.3 1.9 1.7 2.4
 
89302 X 88099 76 239 128 1.7 1.7 1.9 1.6 
89260 X :8099 71 253 139 2.3 2.1 2.0 1.9 
87366 X89296 75 241 130 2,8 1.6 117 1.9 
87366 X88030 75 261 129 1.1 2.1 2.0 2.1 

Controls
 
ZS206 73 266 131 2.1 1.8 1.7 2.8
 
SYNTHETIC-4 3 75 265 131 1.3 2.1 2.5 2.4
 

Trial Means 	 75 258 130 1.7 1.9 1.8 2.2
 
S.E.4 	 0.5 3.4 3.2 0.1 0.2 0.1 0.1
 
LSD (.05) 1.4 9.6 9.3 0.35 NS 0.3 0.34
 
CV% 3 5 10 29 31 24 22
 

l.bV Days to Silk, PI:Plant Heighi, Elf !ar Ilight, I-usk Cover, PAWPh~ni Asport, 
LA Ear Aspect, ER Lar Rot; for ,]I to 5 rdting scales 1 isgood, 5 ispoor 

2.Commercial hybrid 
3.Open-pollinated variety. 
4.RCBD multilocational analysis where variety xlocation interaction issignificant, 
itisused to calculate the standard error, LSD and the significance of variety.
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Table 9: Grain yield of the 20 highest yielding entries and controls inthe 56 entry Preliinary
 
Hybrid 1 trial sown as a lattice in 3 replications at 3locations inCaueroon in1991.
 

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

FOUIMDOT BAINIGO NBAING IBIRNI IIEANI 

E N T R Y . . . . . . . . . . . 
T/IA Rank T,,'IA Rank T/1 

1 A Rank T/IA OSYII 

88069 X 89274 10.2 6 9.2 15 14.5 2 11.3 123 
88069 X 89365 11.8 1 8.5 37 13.3 8 11.2 121 
88069 X 90323 10.0 7 10.0 1 13.3 9 11.1 120 
88069 X 90332 10.0 8 9.1 10 13.7 5 11.0 120 
88069 X 89343 11.3 2 8.9 19 12.6 21 10.9 119 
11131 X 89274 8.5 26 10.0 2 13.9 4 10.8 117 
89293 X 90323 9.8 10 9.4 3 13.0 13 10.7 117 
1131 X C70 9.7 11 9. 3 12.3 27 10.6 115 
88069 X 90313 9.4 13 8.5 35 13.9 3 10.6 115 
82069 X 90301 8.3 29 8.7 30 14.6 1 10.6 114 
89293 X 89365 9.8 9 9.8 14 12.6 20 10.5 114 
Z28 X 90301 10.3 5 8.9 23 11.9 31 10.4 112 
88069 X 90314 9.3 14 9.o 5 12.1 33 10.3 112 
Z28 X 89223 10.9 3 9.2 16 10.9 54 10.3 112 
Z23 X 88094 10.6 ,4 7.2 55 12.9 15 10.2 111 
89258 X 11131 8.1 36 9.4 9 13.1 12 10.2 111 
87366 X 90323 9.0 18 9.3 12 12.1 34 10.1 110 
"28 X 89274 8.1 35 9.6 4 12.7 19 10.1 110 
14131 X 90323 8.6 23 8.9 22 12.8 17 10.1 109 
Z28 X 87036 8.3 30 8.7 28 13.2 10 10.1 109 

Controls 
ZS2067 6.1 54 8.7 3] 13.5 7 9.4 103 
SYITIIETIC-4 3 8.0 38 7.A 50 11.9 40 9.2 100 
ZS 206 5.5 55 7.9 47 13.0 14 8.8 96 
................................................................................................ 

Trial Ifean 8.4 3.7 12.0 9.8 
S.E. 0.54 0.44 0.44 O.504 
ISD (.05) 1.5 1.2 1.2 1.5 
CV1 11 9 6 9 

I.RCBD nultilocational analysis. 
2.Connercial hybrid sown as two entries.
 
3.0pen-pollinated variety.
 
4.Variety x location interaction used to calculate standard error, LSD and significance of variety.
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-------------

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

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

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

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

th: '/0 highest yielding c trit ; and control,', illtOn . entry 
'able 10: Ciiracteristict; of 

CLOO in sown in 3 replications at 3 lo:-ations ill 
Prelizinary Hybrid 1 trial 

1991.
 

EA ER
EH HC PA
DS PH 


ENTRY----

(Cs) (1-5) (1-5) (1-5) (1-5)

(Days) (cBs) 


2.2
2.4 1.7
71 271 138 2.0 

88069 X 89274 
 1.8 2.1
 

72 258 122 2.3 1.4 

88069 X 89365 
 1.8 1.9
2.3 1.9
72 262 126

88069 X90323 
 2.1
2.0 1.6 1.9
73 264 126

88069 X 90332 
 2.4
129 1.9 1.7 2.1
71 263
88069 X 89343 
 2.1 2.1
1.6 1.8
69 259 135

4131 X 89274 
 1.8 1.9
1.8 1.3
71 265 133

89293 X 90323 
 1.8 2.1
1.6 2.4
71 274 141

M131 X C70 2.6
1.3 1.6
71 260 120 2.2 

88069 X 90313 
 1.3 1.8 1.9


68 264 121 2.0 

88069 X 90301 
 1.7 1.3
 

73 263 130 1.6 2.1 

89293 X 89365 
 1.7 2.1
1.9 2.6
68 261 142

Z28 X 90301 
 2.6
116 1.6 1.1 2.1
69 250
88069 X 90314 
 1.6
134 1.3 2.0 1.2
69 267
328 X89223 
 1.3 2.8
2.0 2.3
71 272 128

328 X 88094 
 1.8 2.2
1.9 1.9
69 259 124

39258 X M131 


122 1.6 1.2 1.7 1.3

70 261
37366 X 90323 
 1.6 1.9
69 252 131 1.7 2.8
 

Z28 X 39274 
 2.0
2.2 1.9
72 267 131 1.7

M131 X 90323 
 1.4 1.4
1.3 2.3
74 272 129

328 X 87036 


Controls
 2.7
132 2.2 2.0 1.6
68 266
3S2061 2.6
130 1.6 2.0 2.9
69 262
SY1iHETTC-43 2.2 2.0 1.7 2.8
'q206 69 264 125 

------ I----------------­

129 1.6 1.7 1.8 2.0

70 258
Trial Mean 

0.76 4.35 4.35 0.18 0.17 0.16 0.18
 

S.E.4 
 0.5 0.5

2.1 12.3 12.3 0.5 0.5 


LSD (.05) 

5 10 32 30 27 27


2
CV; 


1.I):>Days to Silk, P1l=lant Height, EH=Ear Husk, HC=Husk 
Cover, PA=Plant Aspect, EA=Ear Aspect
 

LR=Ear Rot; for all I to 5 iating scalos 1 isoood, 5 ispoor.
 

2.Commercial hybrid sown as two entries.
 

3.0pen-pollinated variety.
 
A.PCBD oultilocational analysis where variety xlocation interaction issignificant, itisused
 

to calculate the standard error, ISD and the significance 
of variety.
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Table 11: Grain yield of the 20 highest yielding entries and controls inthe 56 entry Preliminary
 

Hybrid 2 trial, sown as a lattice in 3 replications at 3locations, inCameroon in1991.
 

1
FOUlNBOT DABUNGO 1IBANG WIIIII MEA

ENTRY T/A L.... .A, an!k T/iiA Rank '1/hiA %,YI 

90113 X11131 9.0 11 8.4 17 13.2 2 10.2 114 
90147 X89365 10.4 1 8.7 10 11.5 27 10.2 114 
89258 X 88094 9.4 7 9.0 5 12.1 8 10.2 114 
90113 X 89343 9.2 11 8.9 7 12.2 7 10.1 113 
90156 X 89291 9.8 3 7.7 35 12.4 5 10.0 112 
89258 X 88098 9.5 6 3.5 14 12.0 10 10.0 112 
89260 X 90323 8.4 26 9.6 2 11.8 13 10.0 112 
89258 X90314 8.6 23 0.6 1 11.6 21 9.9 112 
90117 X 11131 8.2 32 8.5 15 13.1 3 9.9 112 
89258 X 89183 9.3 10 3.7 9 11.7 18 9.9 i1 
90117 X 90323 10.1 2 8.5 13 11.1 39 9.9 i1 
90113 X 87036 9.6 5 3.4 18 11.5 30 9.8 110 
90113 X 90323 8.8 16 9.0 6 11.6 20 9.8 110 
89258 X 07036 9.2 12 9.1 4 11.1 36 9.8 110 
90156 X C70 8.7 19 3.6 12 11.8 14 9.7 109 
89253 X 9274 8.3 29 9.3 3 11.4 31 9.7 108 
89260 X 89246 7.9 41 V.5 16 12.4 6 9.6 108 
90135 X 29365 8.8 17 8.0 28 11.9 12 9.6 107 
90156 X 90313 9.3 4 7.1 43 11.5 25 9.6 107 
90143 X38094 8.5 25 7.9 31 11.8 15 9.4 105 

Controls 
ZS20 - 5.9 56 7.1 43 13.6 1 8.9 99 
Synthetic-4 3 7.7 45 7.7 34 11.1 38 8.8 100 
ZS206 6.0 55 7.0 49 13.0 4 8.7 97 

Trial Vean 8.3 8.0 11.4 9.2
 
0.38 0.48 0.34 0.434S.E. 


LSD (.05) 1.1 1.4 1.0 1.1
 
Cv% 8 11 5 8
 

I.RCBD nultilocational analysis.
 
2.Comoercial hybrid sown as two entries. 
3.0pen-pollinated variety.
 
4.Variety x location interaction used to calculate standard error, LSD and significance of
 
variety.
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---------------------------------------------------------------------------------

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

Table 12: Characteristics 1 of the 20 highest yielding entries and controls in the 56 entry Preliminary 
Hybrid 2trial, sown in 3 replications at 3 locations, inCameroon in1991.
 

DS PH El HC PA EA ER 
ENTRY ........ ........ ........ ...... ....... ....... 

(Days) (cus) (cis) (1-5) (1-5) (1-5) (1-5) 

9113 X N131 73 274 139 1.4 2.1 1.7 2.4 
90147 X89365 72 271 138 1.0 1.8 1.1 1.2 
89258 X 88094 69 269 139 2.6 2.3 1.4 2.1 
90113 X89343 72 270 139 1.2 2.0 1.4 1.9 
90156 X 89291 67 259 136 2.2 2.1 1.8 1.9 
89258 X88098 69 265 133 1.4 2.2 1.4 1.9 
89260 X90323 68 256 131 1.4 1.3 1.9 1.7 
89258 X 90314 69 261 139 1.7 1.6 2.0 2.0 
90117 XH131 73 272 145 2.2 1.7 1.8 1.8 
89258 X89183 69 266 141 1.6 1.7 1.6 1.7 
90117 X90323 72 259 132 1.8 1.9 1.8 1.6 
90113 X87036 71 277 141 1.3 2.0 1.6 1.8 
90113 X90323 72 267 138 1.9 1.9 1.7 2.3 
89258 X87u36 69 268 133 1.2 2.0 2.1 1.8 
90156 XC70 72 266 135 1.1 2.0 1.7 1.4 
89258 X 89274 67 261 136 1.6 1.7 2.1 1.8 
89260 X 89246 70 266 140 1.8 1.8 1.2 1.3 
90135 X89365 74 268 128 1.1 2.0 1.0 1.2 
90156 X90313 70 252 129 1.3 1.4 2.1 1.9 
90143 X 88094 68 268 132 2.7 1.6 1.6 1.9 

ZS2061 68 272 145 2.1 -1.7 1.7 2.8
 
Synthetic-43 68 269 136 1.4 2.1 2.6 2.6
 
ZS206 68 272 152 2.2 1.6 1.6 3.0
 
-- n---------n-n-U--..-uni-nn nnn---w----------------------------------------------------------------

Trial Means 70 264 135 1.6 1.7 1.8 1.9
 
S.E. 0.80 5.58 5.37 0.16 0.17 0.16 0.23
 
LSD (.05) 2.3 15.8 HS 0.5 0.5 0.5 0.6
 
CV% 3 4 9 31 29 27 25
 

l.DS=Days to Silk, PH=Plant Height, EH=Ear Height, HCHusk Cover, PA=Plant Aspect, EA=Ear Aspect,
 
SR=Ear Rot; for all 1 to 5rating scales 1 isgood, 5 is poor.
 

2.Commercial hybrid sown as two entries.
 
3.Open-pollinated variety.
 
4.RCBD multilocational analysis where variety x location interaction issignificant, itisused to
 
calculate the standard error, LSD and the significance of variety.
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Table 13: Grain yield of the 20 highest yielding entries and controls inthe 56 entry
 
Preliminary Hybrid 3 trial, sown as alattice in3 replications at 3 locations,
 
inCameroon in1991.
 

FOUMBOT BABUNGO HBANG HBIRNI MEAN I
 

ENTRY
 
T/HA Rank T/HA Rank T/HA Rank T!HA %SYN
 

90204 X 89293 8.4 28 8.8 9 13.6 3 10.3 111
 
90204 X89365 10.6 1 8.4 18 11.7 16 10.2 110
 
90204 X87036 9.1 11 9.0 4 12.2 7 10.1 109
 
90194 X 90313 9.7 4 8.4 19 12.1 9 10.1 108
 
90183 X89365 10.0 3 8.6 15 11.3 23 10.0 107
 
90219 X88094 9.2 8 7.8 32 12.5 4 9.9 106
 
90183 X89293 8.5 23 8.7 11 12.3 5 9.8 106
 
90183 X90332 9.4 6 7.8 34 12.1 8 9.8 105
 
90176 X88094 8.5 24 8.8 10 12.0 12 9.8 105
 
90183 X 89242 9.1 12 8.5 17 11.7 17 9.7 105
 
90194 X87036 8.9 18 8.3 20 12.0 11 9.7 105
 
90183 X 89291 9.6 5 7.5 39 11.9 14 9.7 104
 
90204 X 88094 8.5 25 9.4 1 11.1 26 9.7 104
 
90183 XC70 9.1 10 8.8 8 10.9 32 9.6 104
 
90194 X 89274 8.2 34 8.9 7 11.8 15 9.6 103
 
90210 X89274 9.1 13 8.3 21 11.4 21 9.6 103
 
90204 X88099 9.0 15 8.6 14 11.1 27 9.6 103
 
90194 X 89343 8.9 17 8.9 6 10.8 36 9.6 103
 
90219 X 88099 8.2 32 9.1 3 11.3 22 9.5 103
 
90194 X88099 7.7 44 9.0 5 11.9 13 9.5 102
 

CONTROLS
 
SYNTHETI¢A4 7.4 49 8.2 22 12.3 6 9.3 100
 
ZS2063 6.0 56 6.9 49 13.7 2 8.8 95
 
ZS206 6.5 53 5.7 56 14.1 1 8.8 95
 

Trial ieans 8.3 7.8 11.1 9.1
 
S.E. 0.54 0.44 0.44 0.494
 
LSD (.05) 1.5 1.2 1.2 1.4
 
CV% 7 11 6 9
 
-..-- .....-....................-.. 
 ..---------------------------------------------------

1.RCBD multilocational analysis.
 
2.0pen-pollinated variety.
 
3.Commercial hybrid sown as two entries.
 
4.Variety xlocation interaction used to calculate standard error, LSD and significance
 
of variety.
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Table 14: CharacteristicsI of the 20 highest yielding entries and controls inthe 56 entry
 
Preliminary Hybrid 3 trial, sown in3 replications at 3locations, inCameroon in1991.
 

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

DS PH Elil IC PA EA ER 
ENTRY 

(Days) (cms) (cms) (1-5) (1-5) (1-5) (1-5)
 
.................................................................................................
 

90204 X 89293 71 265 138 2.8 2.2 1.6 2.4 
90204 X 89365 70 260 131 1.8 1.3 1.7 2.2 
90204 X 87036 69 264 128 1.8 1.6 2.2 2.1 
90194 X 90313 72 257 124 2.3 1.6 1.7 2.0 
90183 X89365 70 280 133 2.0 1.6 1.7 2.2 
90219 X 88094 68 285 137 1.4 1.9 1.2 1.4 
90183 X 89293 70 281 139 2.1 2.0 1.8 1.9 
90181 X90332 71 286 137 1.1 1.6 1.6 1.6 
90176 X 88094 67 282 141 1.2 1.8 1.2 1.3 
90183 X 89242 70 268 139 1.3 1.8 1.8 2.1 
90194 X 87036 70 278 130 2.2 1.8 1.9 1.8 
90183 X 89291 69 283 149 2.1 2.1 1.3 2.0 
90204 X 88094 69 266 130 2.6 1.6 1.7 2.0 
90183 X C70 71 285 140 1.6 2.3 1.8 2.7 
90194 X 89274 68 266 138 1.9 1.4 2.3 1.9 
90210 X 89274 68 275 146 1.2 2.2 2.3 2.1 
90204 X 88099 69 274 134 2.7 1.6 2.0 2.1 
90194 X 89343 69 259 127 1.4 1.7 2.2 2.3 
90219 X 88099 71 266 138 1.8 2.0 1.2 1.7 
90194 X 88099 68 255 120 2.4 1.4 2.9 1.9 

Controls
 
SYIITIIETIC-4 2 70 265 136 1.6 2.1 2.6 2.3
 
ZS206 3 68 275 135 2.0 1.8 1.6 2.7
 
ZS206 68 269 134 2.0 2.1 1.6 2.7
 

Trial means 70 266 133 1.7 1.7 1.9 2.1
 
S.F. 4 0.58 4.38 3.69 0.17 0.18 0.16 0.21 
LSD '.05) 1.7 12.4 10.4 0.5 0.5 0.5 0.6 
CV% 2 5 8 31 32 26 23 
................................................................................................. 
 -


1.DS=Days to silk, PHl=Plant Height, EH=Ear Height, HC=Husk Cover, PA=Plant Aspect, ER=Ear Rot;
 
for all 1 to 5 rating scales 1 is good, 5 is poor.
 

2.Open-pollinated variety.
 
3.Connercial hybrid sown as two entries.
 
4.RCIPD multilocational analysis where variety xlocation interaction issignificant, it is used
 

to calculate the standard error, LSD and the significance of variety.
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Table 15: Grain yield of the 20 highest yielding entries and controls in the 56 entry Preliminary 
Hybrid 4 trial, sown as a lattice in3replications at 3locations, inCameroon in1991.
 

MEAN 1 
FOUHBOT BABUNGO HANG MBIRNI 

T/HA Rank T/HA Rank T/HA Rank T/HA %SYN 

90252 X 89291 9.9 1 8.5 31 11.3 7 9.9 118 
90268 X88094 8.8 12 9.6 7 11.3 6 9.9 118 
90267 X89223 9.1 6 9.7 5 10.9 18 9.9 118 
90251 X 89223 9.2 4 9.3 10 11.0 13 9.9 118 
90251 X 88098 8.9 10 9.5 8 11.0 12 9.8 117 
90267 X89293 8.2 30 9.2 12 11.9 2 9.8 117 
89320 XC70 8.0 32 10,2 1 11.0 16 9.7 117 
89320 X89274 8.0 34 9.1 16 12.0 1 9.7 116 
90220 X 88094 8.8 14 9.9 4 10.1 43 9.6 115 
90220 X89365 8.9 11 9.3 11 10,5 28 9.5 114 
90267 XH131 8.9 9 8.9 23 10.8 21 9.5 114 
89320 X89365 9.4 3 8.2 38 10.8 20 9.5 113 
89320 X9032j 8.0 33 8.5 33 11.9 3 9.5 113 
90268 X88098 8.6 19 8.9 20 10,8 22 9.4 113 
90267 XC70 8.6 20 8,6 29 10.9 17 9.4 112 
90251 X88099 8.8 15 9.0 17 10.3 34 9.4 112 
90250 X 89343 9.0 8 8.9 21 10.1 41 9.3 112 
90267 X88099 8.5 23 8.9 19 10.6 24 9.3 112 
90268 X89343 9.1 7 9.6 6 9.3 51 9.3 112 
90219 87036 8.2 29 8.9 24 10.9 19 9.3 112 

ZS206 6.0 56 7.9 45 11.4 5 8.4 101 
Synthetic-4 6.9 53 7.7 48 10.4 31 8.4 100 

Trial means 8.1 8.6 10.5 9.1 
S.E. 0.78 0.57 0.51 0.44 

LSD (.05) 0.9 1.6 1.4 1.1 
CVI 7 12 8 9 
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-----------------------------------------------------------------------------

Table 16: Characteristics of the 20 highest yielding entries and controls inthe 56 entry Preliminary
Hybrid 4trial sown in3 replications at 3 locations inCameroon in1991. 

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

DS PH Ell HC PA EA ER 
FNTRY ...... ...... ...... ...... ...... ....... 

(Days) (cms) (cns) (1-5) (1-5) (1-5) (1-5) 
............................................------------------------------------------------------­
90252 X 89291 68 265 125 1.7 1.7 1.8 1.7
 
90268 X 88094 73 283 136 2.4 2.4 1.3 2.1
 
90267 X89223 73 269 121 1.3 1.6 1.7 2.1
 
90251 X89223 69 259 120 i.1 1.7 2.0 2.2
 
90251 X 88098 67 258 125 1.0 1.6 2.3 1.8
 
90267 X 89293 71 271 123 1.4 1.4 1.9 2.8
 
89320 X C70 72 282 136 1.6 1.8 1.3 1.8
 
89320 X 89274 73 274 138 1.4 2.2 2.3 2.3
 
90220 X 88094 71 280 136 1.3 1.7 1.3 1.9
 
90220 X 89365 71 258 132 1.6 1.8 1.8 2.1
 
90267 X 131 71 268 125 1.3 2.0 2.7
2.1 

89320 X 89365 75 276 132 1.6 2.2 1.9 2.1
 
89320 X 90323 74 270 132 1.3 1.4 2.0 1.8
 
90268 X 88098 71 277 131 1.8 2.3 2.2 2.2
 
90267 X C70 75 276 135 1.3 2.2 1.8 2.4
 
90251 X88099 68 255 133 1.4 1.2 2.1 1.3 
90250 X 89343 70 266 131 1.0 1.9 2.2 2.2 
90267 X 88099 71 258 125 1.4 1.8 2.1 2.0 
90268 X 89343 71 276 128 1.2 2.0 2.0 2.3 
90219 X 87036 73 281 137 1.2 2.0 1.7 1.9 

Controls
 
ZS206 7 ... 70 278 126 1.9 1.7 1.7 2.7
 
Synthetic-43 72 270 131 1.3 2.1 2.9 2.9
 

Trial means 71 269 129 1.4 1.8 1.9 2.1
 
S.F.4 0.8 4.2 4.5 0.16 0.17 0.16 0.25
 
LSD (.05) 2.3 11.8 US 0.4 0.5 0.4 0.7
 
CV% 2 5 10 34 31 25 24
 
......................................----------------------------------------------------------­
1.DS=Days to Silk, PH=Plant Height, EH=Ear Height, HC=Husk Cover, PA=Plant Aspect,EA=Ear Rot; for
 

all 1to 5 rating scalnR I Is good, 5 in poor. 
2.Comnercial hybrid. 
3.Open-pollinated variety. 
4.RCBD multilocational analysis where variety x location interaction issignificant, it is used 

to calculate the standard error, LSD and significance of variety.
 

2.1.5 VISITORS 

Dr. Alix Pacz,Rcsearch Director, Pioneer, USA. 
l)r. Osman Arikogli, Regional Trial Coordinator, lPioneer, Egypt. 
Dr. Mohamed Mostafa, Research Manager, Pioneer, Nigeria. 
Dr. Sarvesh Paliwal, Production Manager,Pioneer, Ca meroon. 
Mr. Sunday Olojeday, Maize Entomology, ITA, Nigeria. 
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2.2 LOWLAND MAIZE BREEDING 

2.2.1 INTRODUCTION 

The lowland maize breeding unit covers the need cf all areas in Carncroon that are 
less than 1000 meters above sea level in elevation. This include 9 provinices out of ten. The 
agro-ecological zone covers are: 

i) The lowland humid forest;
 
ii) The lowland humid transitional zone;
 

iii) The guinea savanna zone (lowland moist savanna);
 
iv) The soudan savanna zone and the south sahel zone.
 

The main objective of the unit is to provide high yielding and stable varieties which 
are adapted to each of' the agro-ecological zones, and are acceptable to farmers. To achieve 
this goal, the units work is divided into five main subgoals: 

i) Evaluation and recommendation of varieties; 
ii) population improvement, 

iii) line development; 
iv) hybrid and synthetic varieties development; 
v) multiplication and maintenance of breeder and foundation seed. 

In 1991 the lowland maize breeding unit carried out a total of 243 trials. This 
represented a 7% increase over the 1990 trials. One hundred and seventy eight (178) of these 
trials evaluated 2401 genotypes. This represented a 27% decrease in number of trials as 
compared to 1990 and about the same number of genotypes evaluated. The 1991 trial names 
and numbers tested are presented in Table 1. 

Eighty two (82) out of 178 evaluation trials were done in 8 savanna locations while 96 
trials were in 8 forest locations. 58% of the 178 trials had a coefficient of variation (C.V %) 
below 20%. About 30% of the 178 trials had a C.V between 20% and 30%, and finally 11% 
of the trials had their C.V % higher than 30% and were not included in means calculations. 
These percentages were not different from those obtained in 1990. 

The 1991 testing locations (16 in total) and land area (37 ha) used is presented in 
Table 2. Land area used in 1991 was almost double that of 1990. This was due to the 
increase in second season trials. 

Population improvement in 1991 used 4 schemes. Half-sib, mass selection, Full-sib 
selection and S, testcrosses selection. Just like in 1991, 12 populations were improved for 
agronomic characteristics. In addition, 15 new varieties were developed and advanced to F2. 
Those varieties consisted Vr the best variety crosses developed in 1991 as well as varieties 
obtained by recombining lines from different heterotic groups. 
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Among the single cross hybrids iested, 16 had at least 15 %yield superiority over the 
best open pollinated. However, only half of them were 20% better than the best open 
pollinated. 

In 1991, 486 inbred lines were screened under artificial striga infestation. About 8% 
of them showed moderate tolerance for striga. 

Finally, seed multiplication in 1991 used 8.5 ha of land. This represented a 15% 
increase.
 

2.2.2 PRODUCTION CONSTRAINTS 

- Eratic rainflall after planting in savanna (20 lays drought). 
- Frequent breakdown of the vehicle No 771 AF 
- Frequent breakdown of the irrigation puirip during Ihe ol'-season 
- Timely availability of input such as fertilizer in savanna zone anti financial support 
- Pour storage facilities 
- Termite (lamage in Maroua and Soucoundou 
- Not enough research land 
- Soil fertility (Zinc & Magnesium dificiency in Sanguere and acid soil in Nkolbisson and 

Ebolowa). 

2.2.3 ACCOKPLISIHENTS
 

Objectives Activities Accomplishments
 

Operation 1: Testing of Introductions and newly created maize varieties or hybrids
 

1.1. To identify new 1.1 Variety trial on 2 to 4 1.1 Identification of Suwan I
 
germplasm. locations, white and 8321-18 x Expl 24 as
 

potentially good open
 
pollinated and hybrid,
 
respectively.
 

1.2 To identify new trait 1.2 Inbred lines evaluation 1.2 Initial screening of
 
donor source planted inbred line for striga, acid
 

tolerant and borer resistance.
 

1.3 To collect data 1.3 Data collection 1.3 Data collected on 37
 
introduced trials and 141 NCRE
 
trials.
 

Operation 2: Population Improvement
 

2.1 To inprove plant and ear 2.1 Half-sib recurrent 2.1 Half-sib improvement of
 
aspect, disease resistance, selection. CIIS 8501, CHS 8704, Hdock
 
stress tolerance 8701, Syn El and Syn E2.
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Objectives 


2.2 To develop new higher 

yielding and stable varieties. 


2.3 To increase yield 

potential. 


2.4 To develop drought 

tolerant varieties. 


2.3 Refinement of the 3 

heterotic pools 


Activities 


2.2 S,recombination and 

variety crosses. 


2.3 Sane as 2.2 


2.4 S3 recombination of 

drought tolerant lines. 


2.3 Diallel recombination of 

lines and advancenent from F1 

to F2 


Operation 3: Inbred line development
 

3.1 Creation of new heterotic 

and trait donors inbred lines, 


3.2 Identification of new 

lines for heterotic pool 

inpro;enent and variety 

crosses. 


3.3 Development and selection 

of hybrids which are at least 

20% better than the best open 

pollinated. 


3.4 35 synthetic varieties 

development. 


Operation 4: Special Maize
 

4.1 To create soft endosperm 

maize. 


4.2 To create variety adapted 

to intercropping. 


3.1 Selfing, selection and 

evaluation on artificial 

environments. 


3.2 Combining ability studies 

and variety crosses. 


3.3 Single and three-way 

crosses formation. 


3.4 Diallel recombination 

among heterotic lines, 


4.1 Backcross improvement. 


4.2 Selection for erect leave 

and earliness.
 

Accomplishments
 

2.2 Fornation of experimental
 
varieties from recombination
 
of lines from heterotic group.
 

2.3 Fornation of new
 
exrerinental varieties from
 
advancement to F2 of selected
 
variety crosses.
 

2.4 S3 lines of drought
 
tolerant population could not
 
germinate.
 

2.3 Advancement to F2 of 4
 
new synthetics developed from
 
the heterotic pools.
 

3.1 Selection through
 
testcrosses of 15, 17 and 19
 
S8 lines from 11CRE group 1,
 
group 2and group 3.And
 
evaluation of 486 under striga
 
infestation.
 

3.2 Advancenent of lines of 4
 
populatiois to the next
 
generation and testcrosses of
 
TZB lines with 1368, 9071,
 
5012.
 

3.3 Single cross evaluation
 
of hybrids obtained between
 
highland and lowland inbred
 
lines.
 

3.4 Creation and advancement
 
to F2 of 4 new synthetics.
 

4.1 Purification of already
 
developed varieties for thpir
 
soft endosperm.
 

4.2 None
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Objortives 


4.3 To create ac, tolerant 

and drought tolenlit pool. 


4.4 Pop corn and sweet corn 

development. 


4.5 Maize for brewery. 


4.6 Maize for feed. 


Activities 


4.3 Screening of lines under 

artificial environment. 


4.4 Pop corn and sweet corn 

maintenance. 


4.5 QPM material. 


4.6 Evaluation of QPH on 


chickens with IRZ.
 

Operation 5: National Varietiks Trials
 

5.1 To identify variety for 

release 


5.2 To collect data for 

program evaluation and 

scientific papers.
 

5.3 To test stability of new 

variety, 


5,1 Variety trials on 21 

locations 


5.2 Same as 5.1 


5.3 Same as 5.1 and across 

locations data analysis.
 

Accomplishments
 

4.3 Variety crosses among
 
acid tolerant population of
 
Madagascar and NCRE-IRA lines.
 

4.4 Introduction from IITA of
 
76 pop corn lines and white SU
 
gene for sweet corn.
 

4.5 Multiplication of E.V
 
8762 QPM & E.V 8766 SR QPH.
 

4.6 Sane as 4.5.
 

5.1 Variety trials on 21
 
locations. Identification of
 
Suwan I (white).
 

5.2 Data collected on all
 
trials.
 

5.3 Same as 5.2
 

Operation 6: Multiplication and maintenance of breeder seed and foundation on seed.
 

6.1 Production of better 

population. 


6.2 Production of seed to 

supply agronomist, TLU and 

seed companies.
 

6.3 Population and lines 

maintenance, 


6.1 Seed production inHalf-

sib. 


6.2 Seed production ii 

isolated randomating blocks, 


6.3 Sibbing and chain-crosses 

of inbred lines, 


6.1 5 varieties maintained by
 
half-sib.
 

6.2 Total of 4 tones of seed
 
produced.
 

6.3 Bulk-sibbing used to
 
maintain all advanced lines.
 

2.2.4 RESEARCH FINDINGS
 

Due to space limitation data tables are not included. Detailed results are available upon 
request. 

NATIONAL VARIETY TRIALS (N.V.T) 

Qhj ciive : To identify a high yielding and stable varieties (or release. 
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Material and Method : 2 sets of N.V.T were conducted. One early set, N.V.T(E/I) made of 
14 entries. Seven of these entries were of intermediate maturity cycle and the seven others 
were early. The second set of N.V.T were a late set made of 18 entries. Five of these entries 
were hybrids. All N.V.T were planted at 53300 plants per hectare. Entries comprised 4 rows 
per plot and were replicated 4 times. RCBD were used in all the trials. 

2.2.4.1 NATIONAL VARIETY TRIAL EARLY (N.V.T E/I) 

N.V.T (E/1) IN FOREST 

This trial was conducted in 7 locations during the first cropping season and in 3 during 
the second season. Grain yield ranged from 3.3 t/ha in Ebolowa to 5.0 t/ha at Foumbot. 
Coefficient of variation (C.V %)ranged from 20.3% obtained at Mile 17 to 32.8% in Ntui. 
The two best entries were of intermediate maturity cycle: CMS 8503 (5.4 t/ha) and BSR Syn 
1(5.0 t/ha). The best early white entry was CMS 9015 (Pool 16 DR) with 4.8 t/ha. The best 
yellow entry was CMS 8806 (4.8 t/ha). P3 Kollo which was an introduction from Niger and 
which was suppsed to be drought tolerant yielded the least (2.2 t/ha). Across 87 TZUT-W 
(3.5 t/ha) whici, was the 1990 best entry was disappointing. This was attributed to its poor 
germination. (13000 plant per hectare). 

During the second season except for ACR 87 TZUT-W (3.5 t/ha) all the varieties 
yielded less than 3 t/ha. All intermediate maturing varieties also outyielded the early entries. 
Pool 16 DR (CMS 9015) was still the best early variety with 2.1 t/ha. 

N.V.T (E/I) in Savanna 

The N.V.T. (E/l) was conducted in 8 savanna locations. One of the site (IRZ 
Sanguere) was artificially infested with striga seeds. Results showed that grain yield ranged 
from 1.5 t/ha in striga infested field at IRA Sanguere to 7.0 t/ha on non- infested field in 
Sanguere. The coefficient of variation ranged from 14.7% at Mayo Galke to 33.5% under 
striga infestation at IRZ Sanguere. CMS 8503 (6.6 t/ha) and BSR Syn 1(5.8 t/ha) which are 
of intermediate maturity cycle outyielded EV 8931 SR (5.8 t/ha) and CMS 9015 (5.5 t/ha). 
P3 Kollo (4.5 t/ha) had a better performance in savanna, reaching 6.4 t/ha in Sanguere and 
Maroua. This was an indication of its dryer area adaptation. E.V 8931 SR which has the 
same genetic background as CMS 8802 was better than CMS 8806 by 0.2 t/ha. Most of &,e 
early trials were planted at 65000 plants per hectare. Syn E2 (5.0 t/ha) was the best striga 
tolerant variety, with a 4.0 rating out of 9, for striga symptoms, and 89 striga plants per plot. 
The second best under striga was Syn E with a 5.5 rating. 

CONCLUSION FOR N.V.T. (E/l) 

In both forest and savanna zones, the 2 top intermediate maturing varieties were CMS 
8503 and BSR Syn i. In addition, Pool 16 DR (CMS 9015) remained the best early white 
variety while, CMS 8806 is still the yellow early entry to recommend. However, Syn E2 and 
Syn E, need to be further tested for their potential as striga tolerant varieties. 
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2.2.4.1.2 NATIONAL VARIETY TRIAL LATE (N.V.T/I,) 

N.V.T. (I) in forest 

This trial was evaluated in 7 forest locations during the first growing season and in 
3 locations during the second season. Mean grain yields ranged from 4.2 t/ha obtained in 
Ebolowa to 7.5 t/ha in Yaounde. C.V. ranged from 12.4% obtained at Yoke to 32.6%. The 
best entries were 8321-18 Exp, 42 and Pioneer yog 62 with 7.4 t/ha. However, these two 
hybrids yielded the same as the best open pollinated variety Suwan I (W) which is the white 
version of CMS 8 04 (6.8 t/h). The two pioneer varieties yog 62 and yog 66 yielded at least 
10.0 t/ha in Foumbot. The lowest yield variety was TZB S.E (6.2 t/ha) which is a soft 
endosperni variety. 

During the second season lean grain yield at the 3 locations were very low. This was 
attributed to an early drought that hit all the trials 2 weeks belore flowering. The best hybrid 
was 8321-18 (3.8 t/ha) followed by Pionneer yog 67 (3.6 t/ha). 

N.VT. (Ij in savanna 

This trial was conducted in 8 savanna locations. At IRZ Sanguere, the trial was 
artificially inlfested with striga seed. The results showed that the mean grain yield ranged from 
3.3 t/ha at Agri-LaLgdo to 7.0 t/ha in Sanguere. C.V varied from 12.4% in Sanguere to 
34.2% at ILagdo and IRA San" ucre under stri a int'estation. The five hest varieties were 
hybrids. The best of them wyore 8321-18 x Exp, 7-1 (7.0 t/hgt). The best opern pollinated 
variety %,s Suwan I (NV) \ ith 6.7 t/hl. Here atgain TZB SF 2.8 t/ha was the lVCst yielding 
variety. This was partly attribftled to its Iocst plant tmld (14400 plant pcir Ihectare). 832 1- 18 
x I-xp 7 and 8321-18 were the two bcst strioga tolcrant varieties with 3.7 and 4.7 striga 
symptom rating, respectively. However, CMS 8704 atld 832 1-18 x Exp 7-1 showed the least 
striga plants per maize plant (I.4). Maroua and SoucotundloU who had more than average 
rainfaill in 1991, revealed an average yield of 6.2 t/ha and 6.8 t/ha respectively. 

CONCLUSION FOR N.V.T (LATE) 

Hybrids were inl general superior to open pollinated. But the observed dil'ferences were 
not significant. However, an 18% yield advantage was obtained between the best hybrid and 
the cultivated CMS 8501 in savanna zone. 

Surprisingly, Suwan I (W) 6.7 t/ha, was the 1991 best open pollinated in both savanna 
and forest zone. CMS 8704 and TZUT as open pollinated, showed sonic potential as striga 
tolerant varieties. 

31
 



2.2.4.1.3 NATIONAL HYBRIDS TRIALS (N.H.T) 

Objective : To identify the best hybrid for release. 

Materials and Methods 

This trial comprised 17 hybrids and I open pollinated variety (CMS 8501). It was 
conducted in 8 locations (4 in forest and 4 in savanna). The trial also occupied 3 locations 
during the second season. Mean grain yield ranged from 4.3 t/ha in Touboro Linder striga 
infestation to 8.4 t/ha in Sanguere. C.V ranged from 11.2% in Ntui to 23.4% in Touboro. 

In the forest zone, the best hybrid was 8321-18 x Exp, 24 (8.1 t/ha) with 35% yield 
advantage over CMS 8501 (6.0 t/ha). In savanna, the best hybrid was 8321-18 x Exp, 20 (7.1 
t/ha) followed by 8321-18 x Exp3 7 (7.0 t/ha) with 16% and 15% yield increase over CMS 
8501 (5.1 t/ha) respectively. These yield advantages coriesponded to 2. 1t/ha yield advantage 
in forest and 1.0 t/ha yield advantage in savanna zone. The overall mean showed 8321-18 
Exp, 24 (7.4 t/ha) having 21 %yield advantage over (MS 8501 (6.1 t/ha). This corresponded 
to an 1.3 t/ha yield advantage. 

During the second season, 13 hybrids exhibited more than 20% yield increase over 
the best open pollinated CMS 8501 (2.6 t/ha). Yields in general were very low (3.3 t/ha). 
This was attributed to early drought experienced in Ntui and in Ebolowa. This last location 
had acid soil. The two best entries were 8321-18 Exp, 1 (4.0 t/ha) followed by 8321-18 Exp, 
24 (3.7 i/ha). 

2.2.4.1.4 NCRE WHITE SINGLE CROSSES 

Objecti : To identfiy the best white single crosses to be included in N.H.T. 

Materials and Methods 

Three groups of these materials were evaluated in 1991. All groups were tested in 4 
rows/plot and 4 replications. The design used was a RCBD. All agronomic practices used 
were the same as the one used in testing open pollinated. All gro!Aps also had CMS 8501 or 
Ndock 8701 as open pollinated check. 

Group 1 (1368) 

Materials here included, lines from the NCRE population crossed with IITA 1368 
which is Tuxpeno derived line. This trial were evaluated in 4 locations during the normal 
growing season and 3 locations during the second season. Grain yield ranged from 6.5 t/ha 
in Ntui and Soucoundou to 8.3 t/ha in Yaounde. C.V. varied from 15.2% in Soucoundou to 
17.4% in Sanguere. Two hybrids exhibited at least a 10% yield increase over the check 
Ndock 8701 (7.3 t/ha). These varieties were 1368 x NCRE 91-93 (8.5 t/ha) and 1368 x 58­
88 (8.0 t/ha). The best hybrid had a 1.2 t/ha yield advantage over Pionneer yog 67. 
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Treatments consisted of 18 hybrids. Nine of them consisted of NCRE lines crossed 
to 9071, which is a temperate derived iITA line. Resulls revealed that 4 single crosses had 
at least 12% yic Id advantage over the open pollinated Ndock 8701 (7.8 /ut). 'This 
corresponded to at least 0.9 t/ha yield increase. This trial was conducted in 2 locations during 
fhe normal growing season and 3 locations during the second season. The best single cross 
vas NCRE 56-58 x 9071 (9.5 t/ha). This was followed by NCRI 46-48 x 9071 (9.3 t/hai). 
Both varieties had at least 19% yield increase over Ndock 8701. This represented at least 1.5 
t/ha yield increase. 

Group III (5012) 

Material used in this trial consisted of 21 hyhrids and I open pollinated CMS 8501. 
The hybrids were made of NCRE lines crossed with 5012 which is a sub-temperate derived 
IITA line. This trial was evaluated in 4 locations during the normal growing season and in 
3 locations during 1,.zecond season. All second se,:on trials were hit by drought two weeks 
before flowering. Mean grain yield range(] from 3.8 I/ha a( Ndock to 7.5 t/ha at Sanguere. 
C.V. Naried from 20.7% obtained in Sanguere to 33.0% in Ndock. In forest locations, 5012 
x 14-16 (7.2 t/ha) outyielded the other entries, while 5012 x 91-9.4 (6.5 t/ha) was the best 
entry in savanna. The overall mean grain yield not taking Ndock into account revealed 5012 
x 77-79 (7.6 t/ha) as the best cross in this group. This variety had only 10% yield increase 
over (he check CMS 8501 (6.9 I/ha). 

2.2.4.1.5 SINGLE CROSSES AMONG itEiTiOTIC GROUP LINES 

Ol¢_cfve :To obtain high yielding single crosses among lines from different heterotic 
groups. 

MethloLs.:Randomly selected lines from each group were randomly mated. The F, were 
evaluated in two sets. The advanced set and the new set. The advanced set included material 
previously selected in 1990. All F, were tested in single row plot, 3 replications. The design 
used was a RCBD. 

2.2.4.1.6 ADVANCED SETS OF TESTER SINGLE CROSSES 

The advanced set included 43 entries and 3 checks. Trial mean were 6.0 I/ha in Ntui 
and 7.3 t/ha in Sanguere. C.V. for both locations were under 20%. The 8 selected lines had 
their ear aspect tinder 2.0. The best single cross had a 18% yield advantage over CMS 8501. 
This corresponded to a 1.4 t/ha difference in yield. The two pioneer checks yog 62 (8.1 I/ha) 
nrd yog 66 (7 1 I/ha) were not that different fiom the open pollinated check CMS 8501. 

2.2.4.1.7 NEW SET OF TESTER SINGLE CROSSES 

New set of single crosses among lines from different heterotic group comprised 2 sub­
sets. Both sub-sets had 40 entries. l)ata were obtained a!NMi an(d Sanguere. In the first sub­
set, the 3best entries outyieldcd CMS 8501 (7.9 t/ha) by ai least 1.0 f/ha. In the second sub­
set, the 2 best entries outyielded CMS 8501 (7.8 t/ha) by at least 1.2 t/ha. Most of the 
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selected single crosses from the first sub-set originated from crosses between group 3 and 

group 1. The second sub-set had its best hybrids from crosses between group 3 and group 2. 

2.2.4.1.8 OTHER WHITE SINGLE CROSSES 

Objective To measure if high yielding crosses are obtainable between lines from la posta 
population, Cameroon mid altitude lines and lowland lines. In addition, it was necessary to 
know in which heterotic group la posta lines belong. 

Methods : About 18 laposta lines were randomly crossed to some advanced NCRE lines 
(Expl, Exp3). In addition, random crosses were also made between laposta lines and NCRE 
lines of different heterotic group. Finally, the same type of crosses were repeated using mid­
altitude lines here called highland material (HLM) with the same NCRE lowland lines. 

All F, were tested in single row plot, 3 reps. 

2.2.4.1.9 LAPOSTA HYBRIDS 

Seventy-two single crosses were obtained from crosses between 18 laposta lines and NCRE 
lowland lines. These crosses were evaluated in two sets at two locations. In the first set that 
included 44 entries, 1.4 t/ha grain yield difference was obtained between Sanguere and Ntui 
evaluation. The 2 best crosses involved line 4 and 5 of laposta. These 2 hybrids yielded at 
least 1.2 t/ha over CMS 8501 (7.4 t/ha). This corresponded to at least 16% yield difference. 

In the second set, trial means from the two locations were not that different. However, 
at least 1.0 t/ha yield differences were recorded between the two best hybrids and CMS 8501 
(7.4 t/ha). This represented al least 14% superiority of' hybrids over open pollinated. 

2.2.4.1.10 HIGHLAND x LOWLAND HYBRIDS 

A total of 53 crosses between mid-altitude lines and lowland lines were made in 1991. 
Those crosses were evaluated in two sets. The first set which included 30 entries were 
evaluated in one mid-altitude site (Foumbot) and 2 lowland sites (Ntui, Sanguere). The result 
showed that the performance of highland x lowland materials are better in Foumbot (8.9 t/ha 
and C.V. = 15%). In this site 6 out of 7 selected hybrids had their yield potential over 10.4 
t/ha. The best crosses had 3.4 t/ha superiority over the check Ndock 8701. This high yielding 
crosse HLM 4 x gp 2 26 (11.2 t/ha) also yielded 10.8 t/ha in Sanguere and was in general 
30% superior to the check. 

The second set tested in two sites also revealed that the same HLM 4 crossed to 
NCRE gp 2. 8 yielded 10.9 t/ha in Sanguere, while HILM 5 crossed to the same NCRE gp 
2 8 yielded 10.6 t/ha. This was an indication that mid altitude lines crossed to lowland lines 
will express their full potentiality either in mid altitude ecology or in savanna zone. In this 
second set, 24% yield superiority was recorded between the best hybrid and the open 
pollinated check CMS 8501. This represented a 3.0 t/ha difference. 
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2.2.4.1.11 NCRE SINGLE YELLOW CROSSES 

O)je jye About 15 yellow inbreds lines were crossed to 3 IITA yellow lines: 4001, 9450 
and 9848. Due to poor seed sets, only 18 F, which had enough seed were evaluated at 3 
locations. Ntui, Sanguere and Foumbot in single row plots. The average trial means were 
high; 9.I f/ha. Six single crosses yielded at least I10.0 t/ha and had at least 19% yield 
supcri( rity over' thC lpen pdl italcd check CM S 8704 (8.4 I/h;). he best crosses had 48% 
yield increase over the check. This represented a 4.0 t/ha yield difference. 

The second yellow hybrid trial consisted of 24 entries tested at two locations. Material 
consisted of Suwan I 5 lines (CMS 8703) crossed to 9848, 9450 and 4001. Results showed 
that nie hybrids were better than CMS 8704 (7.8 t/ha). However, only one hybrid had 14% 
yield advantage over the open'pollinated. This was 9450 x Suwan 1. 179 (8.9 t/ha). This 
represented a I. 1 t/ha yield superiority. 

2.2.4.1.12 EXPERIMENTAL VARIETY TRIAL (E.V.T) 

The EV.T. in 1991 was made of introduced trials from IlTA, SAFORAD and 
Pioneer. 

Qjectiv The objective of the E.V.T's was to identify new varieties that would enter the 
N.V.T or new traits donor source that could be used in the population improvement program. 

2.2.4.1.13 iE.V.T. ISR 

This trial originated from IITA and comprised 10 entries tested at 2 locations. All 
entries were from an intermediate maturity cycle (100-110 days). The results revealed yield
superiority in Sangiere (7.2 t/ha) as compared to Ntui (5.6 t/ha). This was partly attributed 
to higher planting density in Sangucre (70000 plant/ha) as compared to Ntui (53300 
plants/ha). The best entry was E.V. 8744 SR BC6 (7.6 t/ha) which yielded 8.4 t/ha at 
Sangucre. 

2.2.4.1.14 E.V.T. LSR-W 

This trial is being conducted in 20 African countries. It originated from IITA and 
colipised Iwo ('aneI.rooulliat entlies: ('MS 8710 ((tJus:mi x gene Pool ), intd Ndock 8701, 

InCameroon, this trial was planted infour locations. Crain yield ranged from 3.7 I/ha
in Mayo Galke to 7.9 t/ha in Sanguere. C.V. varied from 7.3% in Sangucre to 23.4% in 
Mayo Galke. The best entry in 1991 was an hybrid from NCRE program: 8321-18 x Fxp,
13 I (6.8 I/ha). The two besl olpcn i,llinatcd wetc IF.V 8722 SR 1WC'6 (6.2 t/ha) and (iusal 
x gene Pool (CMS 8710) with 5.9 If/ha. The poorest entry in ('ameroon was Okomasa (5.2 
t/ha) proposed by the Ghana program. These results were similar to 1990 findings obtained 
in 15 African countries where the best entry was F.V 8722 SR (4.2 f/ha), followed by two 
Cameroonian varieties CMS 8710 (4.1 t/ha) and Ndock 8701 (3.9 t/ha). 
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2.2.4.1.15 E.V.T. I.SR-Y 

This trial was conducted in two locations and comprised 9 entries. The results showed 
that 8644-31 (5.5 t/ha) which is a hybrid outyielded other entries. The best yellow open 
pollinated was Suwan I-SR BC5 (5.5 t/ha) which is an improved version of CMS 8704 (4.5 
t/ha). 

2.2.4.1.16 R.U.V.T [EXTRA-EARI.Y 

This trial originated from SAFGRAI) and comprised 9extra-early varieties (less than 
85 days). The check used was an early variety C(MS 9015. This trial was conducted in 3 
savanna locations. Mean grain yield ranged from 5.6 t/ha in Sanguere to 6. 1t/ha in Maroua. 
C.V. varied from 7.1% in Soucoundou 1 16.3% in Maroua. Average yield was 5.9 t/ha. 
This was attributed to higher plant density used at planting (7(XXX) plants/ha) and to early 
sidedressing (25 (lays after planting). Variety ranking was highly correlated to plant density 
at harvest. The best extra-early variety was T'ZF., W-SI,-IWC3 F (6.8 t/ha) with 650(X) plant 
per hectare harvested. The last variety was TZFF-Y (3.9 I/ha) with 5(XXX) plants harvested 
per hectare. TZEF-Y (5.8 t/ha) which was previously selected had 1.0 t/ha less than the best 
variety. 

2.2.4.1.17 R.U.V.T. EARLY 

This trial also originated from the SAFG;RAI) program anti had 14 entries. Those 
entries were supposed to have some tolerance to drought. This trial was planted at three 
savanna locations at 7(XXX) plants per hectare. The results showed a very high correlation 
between plant density at harvest and yield. The average grain yield accross the 3 sites was 
7.0t/ha with an average of 61400 plants harvested per hectare. Trial grain yield ranged from 
6.8t/ha at Maroua to 7. 1t/ha at Soucoundom. C.V varied from 10.2% at Soucoundou to 
15.4% at Maroua. The best variety was FlI'6(7.8t/ha) from Burkina-Faso program. This was 
followed by Maka-SR BC3 F'C 7.5t/ha). TZF comp 3 x 4 (5.8t/ha) ranked last. 

2.2.4.1.18 INTFRNATIONAL WIIITF IIYBRIl) 

This trial originated from IITA and consisted of II white hybrids and 3 open 
pollinated varieties. The trial was planted at 4 locations. 

Mean grain yield varied fron 5.3 l/ha in Mayo Galke to 6.9 t/ha in Sanguere. The 
C.V. ranged from 10.9% in Ntiii to 14.4% in Mayo (alke. All hybrids outyielded the open 
pollinated varieties. The best hybrid was 8705-6 (6.6 I/ha) which is a three way cross. 8516­
12 (5.8 tlha) usually tested as check in NCRIF trial was disappointing. 

2.2.4.1.19 INTERNATIONAI, YPIIOW tHYBRID 

This trial consisted of'6 hybrids and 3 open pollinated checks. The trial was planted 

at 3 locations. C.V obtained in Yaounde (35.3%) was unacceptable. The best varieties were 

8644-32 (7.2 t/ha) and 8044-31 (7.2 t/ha). These hybrids had KIu 1414 SR as one of the 

parents. These 2 hybrids had a 1.8 I/ha yield superiority over the check Across 85 TZ SR-4-1 
(5.4 t/ha). 
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2.2.4.1.20 PIONEER ELITE IYBRIDTRIAL 

This trial was conducted at 4 sites in close (0Ollaboraliol with Pioneer seed company. 
It included 14 P: ,eer hybrids and 2 NCR E hybrid:,. Results showed Ihat mean grain yield 
varied from 4.4 'la obtaindcl on acil soil in Ya oulle it 8A.4I /ua in Sa nguere . C.V ranged 
from 7.8% in Sangtiere to 25.4 % in Yaoulnde. The best entry 01 101 IY (8.6 t/l) yielded 9.7 
t/ha i.- Sanguere anti 10. 1 t/ha in Ndock. 

The 2 	randomly selected NCRF checks were mityielded by 6 Pioneer hybrids 
inchlding yog 67 which didn't perform that well wh,.en tused as check in other NCRF- trial. 
Seed re(Iucstcd was lorinulated for 9130 IY, 0129 IY and 124608 to be includcd in our 
advanced hybrid trial. Ear aspect of Pioneer hybrid was usually poorcr than those From 
NCR 1. 

2.2.4.2 POPULATION IMPROVEMENT 

2.2.4.2.1 OBJECTIVE 

-	 rO improve plant and ear aspect, lisease resistance and stress tolerance of NCRE 
varieties. 

- To increase yield potential of already released varieties. 

2.2.4.2.2 	 METltODS 

In 1991, breeding methods used in population improvement included: 

- Variety crosses with a trait donor source. 

- S, tl.,tcrosses and selection of outstanding fiamilies For recombination. 

- S, inbred line recombination t- F hcerolic Pools and expcr-ilental varieties 
developnevllt 

- Half-sib recombination to improve major release varieties 

2.2.4.2.3 VARIETY CROSSES 

The objective of this program was to increae the yield potential of already released 
varieCfi, hy inclusion of complementary genes. In addilion, evaluiion of Ihe variety hybrids 
would allow !i variety classification vis-,-vis file 3 hclcn)tic p)ols. 

2.2.4.2.4 E.V. f NCRE EARLY 

This trial included 16 entries. Eight of these entries consistcd(of crosses of 4 
e€iflVloiont willh the 3 tomfcrN 1368, 5012 nlid '1071. The re'qull recagled flint In Ilia 2 rorei 
locations, 33% high parent hcterosis was obtained from TFZSR-SE x 9071 and Pool 16 DR 

37
 

http:2.2.4.1.20


x 1368. Also, 9071 was efficient in improving Pool 16 DR (32% heterosis) and DMRESR-W 
(16%) in the 2 savanna locations, 5012 was the best tester for TZESR-SE (27% high parent 
heterosis), Pool 16 DR (37 %) and DMR ESR-W (37%). Variety crosses obtained by crossing 
those 3 varieties with 5012 yielded 7.5 t/ha; 7.0 t/ha and 7.0 t/ha, respectively. 

In general, "ZUT-W (6.4 t/ha) which is an intermediate variety was better than all 
the variety crosses. Those varieties will be advanced to F2 and F3 and will be evaluated again 
as experimental varieties. 

2.2.4.2.5 E.V.T. NCRE INTERMEDIATE 

This trial included 17 entries. Nine entries consisted of crosses between 3 intermediate 
maturing varieties with the same 3 testers 1368, 9071, 5012. The results showed that in Forest 
zone (2 locations), BSR Syn I x 1368 exhibited a 31% high parent heterosis, while CMS 
8503 x 5012 and 13SR Syn II x 9071 exhibited 16% and 15% high parent heterosis, 
respectively. In forest area 1368 and 9071 were efficient in improving the varieties. 

In the two savalna locations, CMS 8503 x 5012 (8.4 t/ha) showed 20% high parent 
heterosis, BSR Syn I x 1368 (7.8 t/ha) exhihited a 40% heterosis and I3SR Syn 11 x 5012 (7.7 
t/ha) had a 24% heterosis. In this zone, it was noticed that varieties with forest adaptation 
were improved by 5012. 

In general, CMS 8503 x 5012 (7.1 t/ha) was the best variety hybrid followed by CMS 
8503 x 1368 (6.8 t/ha). 

2.2.4.2.6 E.V.T. NCRE LATE 

This trial included 31 entries and was tested at 4 locations. Entries included 14 crosses 
of NCRE late varieties with 1368, 5012 and 9071. Results revealed an overall 26% high 
parent heterosis for CMS 8507 x 9071 (7.3 t/ha), CMS 8701 x 9071 (7.9 t/ha) showed a 22% 
heterosis, Ndock 8701 x 9071 (8.5 t/ha) had a 33% heterosis. In Foumbot, CMS 8507 x 
9071 yielded 11.5 t/ha. 

Ingeneral, the high yielding variety was Ndock 8701 x 9071 (8.5 t/ha) followed by 
Suwan I (W) x 5012 (8.2 t/ha). It was also noticed that 5012 was efficient only in savanna 
zone while 9071 and 1368 would improve the performance of the varieties in forest zone. 

2.2.4.2.7 ACID TOLERANT 

The objective of this trial was to evaluate the potential of the 9 introduced acid 
tolerant populations from Madagascar and to classify them into the 3 heterotic pools. 

The trial consisted of 35 entries made of 10 parents, 3 checks and 22 crosses tested 
in I acid site (Yaounde) and 3 non-acid soil. 

On acid soil (Nkolbisson), the best parent was Hp 27 (2.9 t/ha), followed by Hp 374 
(1.9 t/ha), Hp 04 (1.7 t/ha) and AF 1066 (1.7 t/ha). In crosses, Fl-p 33 x 1368 (5.2 t/ha). 
This represented a 371% yield increase over the pare~t 141p 33 (1.4 t/ha). Hp 374 x 1368 
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(0.5 i/ha) and Hp 53 x 1368 (4.5 t/ha) showed a 263% and 500% yield increase over their 
respective parents. In general, 1368 crossed to parents had 6 varieties among the 10 types 
crosses. 

On nonacid soil, the best parent was AF 1066 (5.5 t/ha). Four parents had at least 5.0 
t/ha niean grain yield. In crosses, Hp 05 x 9071 (8.0 t/ha) performed better than check CMS 
8501 (6.2 t/ha). Low yielding parents in acid soil (Hp 05, Hp 53) generally combined well 
in crosses with 1368 and 9071 in non acid soil. 

Hp 53, Hp 05 and Hp 374 will be retained as parent in backcrossing program for acid 

tolerance. 

2.2.4.2.8 S TESTCROSSES 

Two populations were evaluated in 1991 using S, testcrosses method. They were TZE 
comp. 4 C, and TZL comp 3 Co. In each population 10 families were retained for 
experimental varieties formation. 

TZL Comp 3 co 

This trial consisted of 169 entries evaluated in 13 x 13 Lattice design with 4 
replications. The selected ten top entries at both site Sanguere and Ntui were based on ear 
aspect remnant seed requested and others obtained from IlTA will be recombined in 1992. 

TZE Comp 4 C, 

This trial consisted of 5 sets of 40 entries each. The trial was made of early families 
and evaluated in Maroua. Just like in TZL comp 3 Co, the entries were issued from crossing
S, lines of the IITA heterotic pool composite 4 C, with bulk pollen from the opposite pool. 

From each pool, 2 families were retained primarily for their ear aspect. The result 
showed that the mean of 10 selected families were 8.0 t/ha fo,' grain yield and 1.6 for ear 
aspect. The expected gain is 4% for grain yield and 12% for ear aspect. 

2.2.4.2.9 BUSSEOLA TRIAl, 

This trial started in 1990. Lines originated from IITA and screened for Busseola 
tolerance, were advanced to S, in 1990 second season and to S, (luring the first season of 
1991 under natural borer infestation. The 84 lines retained were evaluated during the second 
season at Ntui and at Minkomeyos. Selected lines will be recombined to form a borer tolerant 
pool. In addition they will advanced to Si for line extraction. 
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2.2.4.3 IN BREi)/TESTCROSSES 

The objective of this program is to develop heterotic and trait donor inbred lines. 
Inbred lines will also serve in improving the open pollinated varieties as well as in developing 
high yielding hybrids and synthetic populations. 

In 1991 a total of 1883 inbred lines developed from 21 ipopulations were advanced 
to new generations. 3 of those populations ('ZI3 SR, Suwan I SR and Crosses) were 
testcrossed to 1368, 9071, 5012 and TZUT for white, 4001, 9848 and 9450 for yellow. The 
trial was composed of 4 sets of testcrosses and evaluated at 2 sites. Twenty eight lines and 
32 lines were selected in forest and savanna locations, respectively. 

2.2.4.3.1 STRIGA RESEARCH 

Objective ' 

I.TO identify a variety or hybrid tolerant to striga that could be released. 

2. lo identilv striga tolerant inbred lines that could be used as trait donor sources in the 
breeding program or that could be recombined to form a striga tolerant pool or variety. 

Nicthods 

Two sets each of an open pollinated trial and a hybrid trial were introduced from 
IITA. 111 1991, these trials vere e\vluIatCd Wnder artil'icalI infestation of striga. Each hill 
reCeived an average (f 2000 strigal seeds. St'iga symptoms rating (1-9) were done at 10 weeks 
and 12 weeks after planting. In addition, the number of striga plants per plot were evaluated 
at 8 weeks, 10 weeks and 12 weeks. 

Furthermore, 486 inbreds lines were screened under artificially infested field
 
conditions. These inbred lines were divided into 5 trials by their p~opulation Of origin. Each 
trials was evaluated in single row plots and 3 replications. 

Results 

The striga hybrid trial included 14 entries tested at two infested sites at Sanguere (IRZ
Sanguere and block Karite). Results showed that the best hybrid was 9022-13 STR which 
yielded 3.4 t/ha and had 3.9 out of 9 rating. This is in fact the new version of already known 
8322-13. CMS 8710 which is open pollinated yielded 2.8 t/ha and had a 5.8 rating. The most 
susceptible line was the usual 8338-1 (0.6 t/ha) which rated 7.0 and had 146 striga plants in 
the 2 middle rows. 

The open pollinated trial revealed that the best open pollinated was STR DT-SR which 
yielded 2.5 t/ha with a 5.1 rating. It was also noticed that varieties with TZII in their 
pedigree ranked among the best. CMS 8710 in the hybrid trial a 5.7 rating. It was also one 
with the fewest striga plants. 
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From the advanced testing (Table 35) 6 inbred lines were retained and will be 
recombined to form a striga pool. 

2.2.5 VISITORS 

I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 

Quincy Benbow, NCRE Project Officer (USAID) 
Bruce Whitehouse, U.S University exchange student 
Rudolphe Bourn, a Cameroonian student in Germany 
Dr. Alex Poez, Research Director, Pionner U.S.A 
Dr. Mohamed Mostafa, Research Manager, Pionner, Nigeria 
Dr. Sarvesh Paliwal, Production Manager, Pionner, Cameroon 
Dr. S.K. Kim, maize breeder IITA 
Dr. Awad, Striga specialist IITA 
Dr. Winslow, maize program director, IITA 
Mr. Rouanet CIRAD, France 
Mr. Etienne Hainzelin, CIRAD, France 
Many farmers seeking advise. 

Table I : 1991 Trial names and number tested 

I. INTRODUCTION 
----------------------------------------------------------------------

Trial name Origine Entries Reps Number Tested 
number Forest Savanna 

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

Total 

1. EVT LSR-W IITA 12 4 1 3 
2. EVT LSR-Y IITA 9 4 1 2 
3. EVT ISR IITA 10 4 1 1 
4. T7L comp 3 CO T.C IITA 169 4 1 1 
5. TZE comp 4 C1 T.C IITA 200 4 - 5 
6. Irternational white hybrids IITA 14 4 2 2 
7. International yellow hybrids IITA 9 4 2 1 
8. Striqa observational O.P. IITA 12 3 - 2 
9. Striga observational hybrid IITA - 3 - 2 
10. R.U.V.T extra early SAFGRAD 10 4 - 3 
11. R.U.V.T early SAFGRAD 14 4 - 3 
12. Plonneer hybrids U.S.A. 16 4 2 2 
------------------------------------------------------------------------­

4 
3 
2 
2 
5 
4 
3 
2 
2 
3 
3 
4 

Total 473 10 27 37 
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II.NCRE/IRA Trial Evaluation 

Trial names Set Entries Reps Number Tested Total 
Forest Savanna 

1. M (E/I) 15 4 10 7 17 
2. VT (I/L) 18 4 11 8 19 
3. NKH - 19 4 7 4 11 
4. NCRE single crosses 

- group 1 1 17 4 4 2 6 
- group 11 1 23 4 4 1 5 
- group 111 1 22 4 6 3 9 

5. NCRE single yellow 24 4 6 1 7 
6. NCRE Test single crosses 

- advanced set 1 46 4 2 2 4 
- New set 3 120 3 5 2 7 

7. TZB Tester single crosses 6 240 3 6 - 6 
8. SUWAN ISR Testcrosses 9 360 3 4 1 5 
9. Crosses Testcrosses 4 160 3 4 4 8 
10. Highland xlowland crosses 2 53 3 2 2 4 
11. Laposta hybrids 2 82 3 2 2 4 
12. Striga inbred screening 

- Yellow inbred - 34 3 - 1 1 
- TZHI inbred - 21 3 - 1 1 
- Laposta inbred - 35 3 - 1 1 
- Highland inbred - 31 3 - 1 1 
- Busseola inbred - 59 3 - 1 
- MIR inbred - 66 3 - 1 1 
- NCRE inbred - 14 3 - 1 1 
- Crosses inbred - 226 3 - 1 1 

13. Acid tolerant trial - 35 3 2 2 4 
14. EVT NCRE early - 16 4 2 2 4 
15. EVT NVRE international - 80 4 2 2 4 
16. EVT NCRE late - 31 4 2 2 4 

17. Busseola trial - 84 3 3 - 3 
18. IITA lines (TZUT) 60 

Total 1928 86 55 141 
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11. POPULATION I11PROVEMIT
 

Populations 	 Activities Locations Total
 
1. Syn El 	 Half-sib -kolbisson 1
 
2. SYn El 	 Half-sib likolbisson 1 

3. CHS 8501 	 Half-sib Sanguere + Ifinkomeyos 2
 
4. DI.IR-ESR W Mass selection Ilinkomeyos 1
 
5. TZUT-, 	 M.ass selection Ilinkomeyos 1
 
6. 	 CIIS 8806 Half-sib Sanguere 1 
7. CIIS 8704 	 Half-sib Sanguere 1
 
8. Pool 16 DR (CuS 9013) Hass selection Sanguere 	 1
 
9. 11dock 8701 Half-sib Sanguere 	 1
 
10. 	 Pop corn Iass selection SOUCOUNDOU 1 
11. 	 Sweet corn Mlass selection likolbisson 1 
12. 	 CMS 8701 Half-sib SO['COUI1DOU 1 

Total 	 13 

IVINBRED/TESTCROSSES (NKOLBTSSOII)
 
............................................................................................ -------


Population Tester Generation entries Activities 	 Location
 

1. Experinent 1 8321-18 SIO 7 Seed increase +three-way Nkolbisson 
Experiment 11 8428-19 SlO 4 Seed increase +three-way 
Experiment I1(both) SIO 4 Seed increase +three-way 

2. NiCRE group 1 (1368) S9 13 Seed increase +single crosses
 
NCRE group 2 (9071) S9 11 Seed increase +signle crosses
 
IICRE group 3 (5012) $9 21 - increase +signle crosses
 

3. 	 TZB group 1 (1368) S5 ill Advanced to S6 +testcrosses 
TZB group 2 (9071) S5 68 Advanced to S6 +testcrosses 
TZB group 3 (5012) S5 61 Advanced to S6 +testcrosses 

4. Suwan I group 1 (9848) 85 90 Advanced to S6 +testcrosses 
Suwan Igroup 2 (4001) S5 60 Advanced to S6 +testcrosses " 
Suwan I group 3 (9450) S5 47 Advanced to S6 + testcrosses 
Suwan Igroup 4 (8425-8) S5 83 Advanced to S6 +testcrosses 

5. Crosses 	 S4 385 Advanced to S5 +testcrosses 
6. 	 lIR group 1 S5 7 Seed increase + single crosses 

so Advanced to F27. 	 Variety crosses 32 

8. Laposta line 	 88 20 Testcrosses
 
9. Highland lines 	 S8 11 Testcrosses
 

TOTAL 	 1035
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Population Tested Generation entries Activities Location
 
...................................................................................................
 

10. Single yellow population 
group 1 S8 17 Seed increase + single crosses Nkolbison 
group 2 S8 13 Seed increase +sin,e crosses 
group 3 S8 10 Seed increase +single crosses 

11. DIIR-LSR W S1 107 Advanced to S2 
12. Pionneer S1 43 Advanced to S2 
13. Bussola S3 84 Advanced to S4 
14. Acid tolerant so 35 Variety crosses
 
15. Heterotic
 

so 91 Advanced to F2 
Pool 1 


so 33 Advanced to F2
 Pool 2 

so 83 Advanced to F2
 Pool 3 

so 30 Advanced to F2
 16. Syn I 

so 24 Advanced to F2
 Syn II 

so 26 Advanced to F2 

Syn III 
so 32 Advanced to F4Synh IV 


17. Striga .hite Pool S8 51 Reconbination
 
13. Striga yellow Pool S8 14 Reconbination
 
19. French derived inbred S1 37 Advanced to S2
 
20. Pop 28 D!!R-LSR-ig S2 107 Advanced to S3
 
21. IITA (T:UT) S6 48 Single crosses
 

Total : 39 plots of breeding nursery. 348 
...................................................................................................
 

V SEED INCREASE 
....................................................................................
 

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

1. CHS 8501 1.5 ha Jfinkoneyos, Sanguere, iNdock
 
2. CIS 8704 3 ha iNdock, Ntui, Sanguere
 
3. C!S 8806 2 ha Ntui, Soucoundou
 
4. fldock 8701 1ha Sanguere, Ntui
 
5. Pool 16 DR 1/4 ha Sanguere
 
6. EV 8762 SR 1/4 ha Ntui
 
7. TZPB SR 1/4 ha layo Galke 

. BSR Syn I - Bertoua 
9. BSR Syn II Bertoua
 
10. Suwan I (W) - ilkolbisson
 
11. C1S 8503 - Hkolbisson
 
12. CHS 8710 - 11kolbisson
 

8.5 ha
 
Total seed multiplication plot :18
 

...................................................................................
4
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3.1 RICE BREEDING MAROUA
 

3.1.1 INTRODUCTION 

The rice research lilil in Ihc Far Nori Province has Ill l late to imi1prove 
qiililatively ald qualitlalivCly tie lice li'r-inlyrs fIhIrough breeding 'vndp)rodictionl by IIC 
agr.,,Ily. The (ask of (he niiiit is herelore to provide dvl ccd or iIll')roed lines stuifable 
for (he agro-ecological zones of KOtlSSERI, MAGA and YAGOI.IA with high and stable 
yields, toleranit to hi'eascs with ,,'ood response to lertilizers. '[i''' ma]ill priorify now is to 
improve the advanced lilies alhcadv identificd Ifor grain qualifies anl to dletrmi ne the best 
combinattion of ertilizer which would make rice production prolitable for the fiarvers. 

3.1.2 SUMMARY OF PROGRAM ACTIVFTIES 

During the 1991 cropping scason, two experi ments on b,',eding were carried out. Th: 1V to 
compare yield of IR 46 to that of soic elite varictiec and ihe 2nid on the segregating material 
which istundcrgoiig it's 5'" generation. iere \,-:s (oe agronomic trial on improving 
ph-,plhorus el'ficiency and anothr which studies the frequency of application of P20%. 

3.1.3 ACCOMPIISIMEN'I'S 

Objectives Activities Accomplishments
 

Operation 1: Improve existing lines for grain quality by hybridization.
 

.1,To develop varieties 1.1 The farmers are growing 1.1 Segegating isundergoing 
suitable for the agro- under supervision of SFIIRY it's 5 generation. 
ecological zone of SDIRY. nonitors. 

1.2 Select a suitable variety 1.2 Selections for advanced 1.2 Some selections were made
 
for farmers to grow alongside yield and elite variety trial, and promising results were
 
IRG obtained.
 

Operation 2: [Iproving the Soil Fertility Level.
 

t
2.1 To identify best 2.1 1s year data available on 2.1 There's a need to improve
 
fertilizer combination to farmers field. soil fertility level with
 
optfi.ie rice yield. organic matter.
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3.1.4 RESEARCH FINDINGS 

Findings reported are mainly based on data collected on the advanced yield trial and 
on the fertilization trial. 

Methodology 

The cultural practices remained unchanged during the 1991 cropping season. The 
segregating materials were established in a single plot of 3 m x 5m with 25 cm 25 cm 
spacing. No protection against disease was utilized. 90-45-40 (N.P.K.) was applied in form 
of urea, triple superphosphate and nuriate of potash. The plots were weed free during all the 
cropping season and water level was well managed. 

For the advanced yield trial, 7 varieties were compared to the check variety IR 46. 
The design was randomized complete block with 4 replications. Seedlings 35 days old were 
transplanted at a spacing of 25 cm x 15 cm with 2 - 3 seedlings per hill. The plot size was 
5 m x 4 m. The optimum rate of fertilizer was used and split into two fractions (90-45-40);
half at 21 days after transplanting half at paaicle initiation. 

The following observations were made. 

- plant height at maturity 
- panicle count/M2 

- Date of maturity 
- paddy yield at 14 % moisture content. 

For the agronomy trial, the methodology was almost the same as in the advanced yield trial, 

but 6 treatments were compared. The 6 treatments were as follows: 

T, = 90-0-40 

T2 = 90-45-40 broadcast 

T3 = 90-45-40 band placement 

T4 = 90-0-40 + 3 T/ha organic matter 

T3 = 90-45-40 + 3 T/ha organic matter 

T6 = 90-45-40 + 3 T/lIa organic matter band placement. 

The organic matter was obtained from rice straw which we made decomposed during 
4 months in a pit near the experimental site. The organic matter was applied at transplanting 
but the N.P.K. fertilizers were applied as previously stated. 
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Results : 

Advanced YMeALjal1 

Seven (7) mediun duration varicties/advanced lines wee testel against JR 46. 
Significant differenccs were obtained among the varieties. Two test varieties (IR25 898 and 
Tox 3344) plus 5"-aricties (advanced) were compared in terms of yield to IR46 and some 
agronomic pcrfbrmances. 

All the lines showcd a considerable tolerance to lodging and leaf blast. Those which 
had the highcst yield also had the longest cycle. The top two varieties were :CICA 8 and 
ITA 212. They also had the highest panicle count per square meter. Five varieties had yields 
up to 7 t/ha. CICA 8, ITA 212 and I'A '222 have shown for fihe past two cropping seasons 
co|isidcralle yield per f'0rance and tolerance to diseases . (see table I) 

For the next season, in addition to the routine screening, we will perform some 
palatability test to draw the final conclusion. 

For the segregating population, this trial was initiated in 1988 to incorporate into 
existing and promising lines/varieties some chat acteristics desired by the consumers. This 
year was the filth generation and we observed many of F-types within the population in such 
a way that it was not possible to take into consideration certain parametcrs. 

This Itialwill conlifi n e I,6r frther pirification of, the lines. 

For the agrononiic trial, the treatments have shown a positive effect of straw yield, 
plant height, plant cycle and paddy yield. (Table 2, 3, 4, 5, 6)) 

Among all the treatments T, yielded the highest with an average of 8 t/ha; thus at 
Guirvidig (T,) thc highest yield was 8266 kg/ha compared to 8114 kg/ha at Yagoua (Y 20). 

In these localities, the lowet grades were registered by the check treatment and this 
confirms earlier findings that there's a P20,Qdeficiency in the soils of SFMRY. T2 which 
differs From the check only with 45 units of"P20/ha has almost doubled the yield of T,, but 
T, sh'-s us also that it is not only necessary to bring Phosphorus but it is also important the 
way you apply it. This is why the band placement has an increase of almost 500 kg/ha over 
the broadcast application. T, T,and T6 showed how the soil fertility level can be improved 
by using organic matter. 

The ttial will be continued in the next cropping season to confirm these results. 
The trial on the effect of frequency of phosphate application on irrigated rice will undergo 
it's 3 d season this year. After this harvest we can begin some analysis. 
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TABLE I : ADVANCED YIELD TRIAL
 
..........................................................................
 

VARIETIES YIELD CYCLE PLANTS NUMBER VERSE PYRICU­
(T/HA) (DAYS) HEIGHT PANICLE LARIOSE 

IR25 898 6.69 B 144 F 87.5 A 358 B 1 1 

CICA 8 7.28 AB 158 AB 87.5 A 431 AB 1 1
 

ITA 222 7.99 A 154 C 86.21 AB 479 AB 1 1
 

ITA 212 8.06 A 159 A 82.7 BC 540 A 1 1
 

HANG-HIEP 7.70 AB 157 B 82.5 BC 500 AB 1 1
 

CESADANE 7.23 AB 148 E 82.5 BC 416 B 1 1
 

TOX 3344 6.58 B 150 D 87.2 BC 335 B 1 1
 

R 46 T 7.30 AB 148 E 81.0 C 405 B 1 1
 
...........................................................................
 

Average 7.35 152 84 450
 
C.V. 8 % 141 121 10.1 % 
...........................................................................
 

TABLE II: PLANT HEIGHT (C)
 

TR!.'-EIITS AVERJA.GE PPDS 5%
 

T5 85.38 A
 

T6 84.00 AB 

T2 83.38 AB 

T3 82.75 B 

T4 82.63 C 

T 77.381 


C.V.3.5 % L.S.D. 2.439 
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TABLE III : PANICLE COUNT/H 2 

TREATHmIT AVERAGE PPDS 5% 

T5 376.00 A 

T6 348.25 AB 

T4 326.00 B 

T3 256.00- C 

T2 244.00 C 

T1 194.00 D 

C.V. = 13.84 L.S.D = 33.97 

TABLE IV: STRAW YIELD KG/hA
 

TREATHENTS AVERAGE PPDS 5 %
 

T5 4384.50 A
 

T6 3942.25 B 

T4 3557.50 C 

T3 3192.13 D 

T2 2922.75 E 

Ti 2576.88 F 

C.V. = 7.83 L.S.D. 226.64 

TABLE V: G5 PADDY YIELD KG/HA (HAGA) 

TREATIIENTS AVERAGE PPDS 5 % PPDS 1 % 

T5 8266.75 A A
 

T6 7766.00 B AB
 

T4 7687.00 B BC
 

T3 7459.00 BC BC
 

T2 7150.25 C C
 

T 443.75 D D
 

C.V. 3.83 L.S.D. = 410.1984 L.S.D. 567.0962
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TABLE VI : (Y20) PADDY YIELD KG/HA (YAGOUA)
 
..................................-----------------------------------


TREATHEiTS AVERAGE PPDS 5% PPDS 1 % 
.....................................................................
 

8114.50 A 	 A
T5 


7344.75 AB 	 AB
T6 

T4 	 7089.50 BC B 

7037.75 BC BT3 

6633.50 C BT2 

4076.75 D CT1 

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


C.V. 6.53% L.S.D. = 661.059 L.S.D. 913.9008
 

3.1.5 VISITORS 	 : 

Mr. BENBOW of 	UISAID Lind the NCRE Chiel' of Party from Yaounde. We were 
visited by 'hcirmrs at ou" on- farm trial at Maga and YagotLa. Dr. Ekokule, entomologist 1rom 

Marotn assessed insect problems on our trials at maga and Yagoua. Dr. Takow from CJaroua 
also visited our11trials and exper imental sites at Magal and Yagoua. 
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3.2 RICE BREEDING DSCHANG
 

3.2.1 INTROD[UCTION 

The IQ9l rice research activities were focused oil varietal improvement tlirough the 
development and Iiiaintenance of high and stable yielding rice varieties for release to the 
farmers, along wilh investigation aimed at determinin, the effect of managenent levels on 
cost of cultivation and yield perlorinance of the promising rice cultivars. The trials were 
con(lucted at the main production sites of Niho Plain in the West Province and Ndop Plain 
in the North West Province where the SODRIM and INVDA projects are located. Prior 
to I01, the rice research team based in Dschang (We.st Province) extended its activities to 
the Lagdo and Maga production zones in tie North and Extremc North ol Cameroon. From 
1991, this team will limit its activities to the Southern rice production zones while asecond 
rice research tca:,i based in Maroua (Extreme North Province), will cover the Northern rice 
produclion of Cameroon. 

The major research goal remains the develop-...nt (,1 new, high and stable yielding 
agronomically improved rice varieties wilh better grain characteristics and with tolerance 
/resistance to the major diseases such as blast, sheath lot and glum discoloration diseases and 
to environmental stresses such as low temperatures prevailing during the cropping season. 
I'1,oiusands of lines have been introduced and widely tested and many were identified as 
breeding liles and flew as promising for recommnclided and adopted varieties for cultivation 
in (-,.h production zone. Agronmic practices have been developed and can now be used by 
farmers on the released varices. 

The major shif: in varietal improvement occured in 1988 with the initiation of a 
breeding Iogram centered on the development of suilable high yielding varieties from local 
crosses. Many advanced progeny lines can now be tested for their yield performance in the 
target ecologies. 

3.2.2 SUMMARY OF PROGRAM ACTIVITIES 

The search of superior rice varieties for Ndop and Mbo plain continued in 1991 with 
more emphasis placed on selection of promising segregating genotypes from local crosses. 
Good selections of fixed lines identified from over 10,000 introductions in the rice growing 
ilf'a4s il 'vel000 I F, STrcpali n line's from hlal clo.s(1se were I'tl(td anl ItVmced in 
various trials and generalions in NIop plain and 1lho plain. The ma in constrainls considered 
when selecting high and stable yielding varieties are low temperature with associated diseases 
(sheath rol, glume discoloration) in Ndop plain situated at 1200 i above sea level, and 
diseases such as blast and leaf scald in Mbo plain (700 ni). Varieties with long, slender and 
translucent grain type are favored during the screening. Such grain characteristics are prefered 
by local consumers. 
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Promising varieties with these attributes include TOX 3145, TOX 3344, TOX 3145-TOC 34-3-4, in Ndop plain, ITA 222 in Menchum valley and in Mho plain. The researcheffort will he maintained in the breeding program and the number of trials will he kept atleast the same as for 1991 in Mbo Plain and Ndop if appropriate funds are made available. 
Even though two national Rice Researchers have been selected for further training,two others (one based in Garoua and one in Dschang) are back from USA and will continueon going activities with support of collaborators at the experimental sites. 

3.2.3 ACCOMPLISHMENTS 

SUB-GOAL 
OUTPUTS ACCOHPLISHMENTS 

Operation 1: 
 Screen germplasm of local and exotic sources for release as variety or as donor in
hybridization program, and select new lines from segregating populations.
 
1.1 Promising selections for 

future yield testing or 

latter use inthe breeding 

program. 


1.2 development of new 

locally created lines. 


1.1 57 new irrigated cold 

tolerant (IRETN) lines are 

tested inUdop plain and 250 

accessions (AURON + AURPSS 

are screened inNbo plain 

under upland conditions. 


1.2 868 F4 - F5 segregating 

lines from Ndop plain and 

Dschang undergo pedigree

selections under irrigated 
conditions inNdop plains and 
59 F - F5 segregating 
populations are selected 
under upland conditions in 

Mbo plains.
 

1.1 Seven lines were
 
selected out of 106 lines
 
tested inthe cold tolerant
 
Nursery inNdop (IRCTN,
 
1991), and 29 selections from
 
AURON and 44 from AURPSS were
 
made under upland conditions
 
at Hbo plain.
 

1.2 Over 110 lines from F4
F segr egating progenies and
 
l segregating populations
 
were selected for further
 
evaluation under irrigated
 
conditions inNdop and upland
 
conditions inHbo plain
 
respectively.
 

Oeration 2: 
 Assess yield potential and test adaptability at different locations.
 
2.1 Promising lines for 

breeding and for future use 

as variety per se. 


2.2 Selection for advanced 

yield and elite variety 

trial, 


2.1 58 irrigated inNdop

plain and 80 upland lines in 

Mbo plain tested in 

observational yield trials, 


2.2 16 irrigated varieties 

inNdop plain and 16 upland 

varieties inMbo plain are 

compared inreplicated 

variety trials, 
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2.1 Twenty two irrigated in
 
Ndop plain and eleven upland
 
lines inHbo plain were
 
selected from observationa
 

yield trials.
 

2.1 Eight irrigated
 
selections inNdop and 5
 
upland selections inXbo
 
plain will be further
 
evaluated inadvanced yield
 
trial 1992.
 



SUB-GOAL OUTPUTS 

2.3 Confirm adaptability and 
suitability of elite lines, 

2.3 12 irrigated promising 
or recommended varieties for 
ildop plain, ibo plain, Lagdo 
and laga are further tested 
ina national coordinated 
trial in1ldop plain. 

ACCOIIPI F1lll1lTS 

2.3 The locally 	grown IR 
7167-33-2-4 followed by Tox
 
3145-34-3-2 outyielded all
 
other varieties.
 

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

3.1 Evaluate adaptability, 3.1 Two sets of 5 promising 

yield potential of promising varieties are replicated in 

selections under farmers' large plots in10 farmers' 

managed conditions. fields under irrigated 


conditions inttdop plain and 

inthe Mentchum Valley.
 

3.1 Aset of five varieties
 
being evaluated infive
 
farmers field in1ldop plain
 
will be harvested by January
 
30th.
 

Operation 4: 	 Produce breeder's seed of recommeded and promising elite lines.
 

4.1 Availability of pure 4.1 Activities still to be 4.1 Activity to be carried
 
genetic stock of elite lines carried out in ibo plain out inMbo plain inearly

and varieties, irrigated conditions with the 1992.
 

elite varieties from fibo
 
plain, idop plain.
 

Operation 5: 	 Determine the effect of management levels on the costs of cultivation and yield

performances of selected rice cultivars.
 

5.1 Evaluate varietal yield 

performances as affected by 

managemant levels, 


5.2 Estimate the costs of 

production and benefit cost 

ratio at each management
 
level.
 

5.1 The trial isbeing 5.1 The trial isharvested
 
carried out under irrigated and the data available.
 
conditions in1ldop plain.
 

5.2 The estimates will be 5.2 Estimates are not yet
 
available after harvest, finished.
 

2.3.4. RESEARCH FINDINGS 

The findings reported are based on results from Upland Rice experiments conducted 
at Mbo plain (West) aid irrigated rice cxpJci ent conductcd in Ndop plain (Noith West). In 
Mbo plain the irrigated experiments initially planned from 1991 (July - I)ecember) will be 
conducted in 1992 (January - June). 
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3.2.4. MILQdlogy 

The cultural practices adopted during 1991 were similar to that of previous years with 
a slight modification of some procedures due to budget constraints. The procedures for the 
trials reported were as follows: observational nr:is'ries (ONs) were established in single plots
of two to four rows of 5 meters long; observational yield trials (OYTs) were conducted in 
single plots of 2 to 3 meters x 5 meters. Test entries in ONs and OYTs were each planted
in single plots and check entries were replicated after evey tell en lries which allowed for. 
better comparisons. All rl)licatcd tJals wc )tdndcctd in anidomizcd complete block design
(RCBD) with four replications, each plot size being 3m x 5m. Because of' the budget
limitation the early and medium duration varieties were grouped in one OYN under upland 
conditions and piclimimary and advanccd yield trials wete pIut togetder under vanicty trial 
(VYT). Under irrigated conditions, seeds were raised on wet bed nurseries which were treated 
with Nitrogen fertilizer only, at the rate ol' 60 kg/ha (N). Twe:nty - one to twenty - live day ­
old - seedlings were transplanted at the rate of I - 3 seedlings per hill spaced 25 cm x 25 

cm for F' plants and segregating population and 25 cin x 15 cm for other trial. Fertilizers 
were applied at 60 kgN, 40kg FO., and 40 kg K.2( per hectare. P20 and K )., were applied 
as basal and N in 3 equal splits at the vegetative phase. lHand weeding was done between 20 
30 days alter transplanting. No protection againist insect pests and diseases done. 

­

was 

IJnler rainfed upland conditions the seeds were (ihilled in rows 25 cin apart at the rate 
of*70 kg/ha. A complete Ici tilizer was applied at 60 kg' N, 80 kg P,(O) anl 40 kg KO. PO, 
and K20 were applied as basal and N was applied in 3 splits at the vegetative stage. Weeding 
was done manually (permanent workers) and no pesticide was used. 

At harvest two border rows were removed along all Ibur sides of the yield plots.
Weight and moisture content of' grain were recorded and yield calculated in kilograms per 
hectare at 14 percent moistme co nitent. Resistance to blast, brown spot , leaf scald, slcath lot,
glume discoloration, tolciance to low tcipl)ceature, timrue of 50% flowring, timre of maturity, 
height and grain type were also recorded. 

3.2.4. Results 

3.2.4. Upland rice: mbo plain (700m) 
3.2.4. Observational n crie. 

New introductions screened in observational nurseries (ONSs) in 1991 were obtained 
through INGER-AFRICA. Two nurseries were tested: 

AURPSS. 

The entries in the Arican Upland Rice Preliminnary Screening Set were tested against
IRAT 79 as check variety and 44 entries with acceptable resistance/tolenance to diseases and 
gool phennotypic acccplabilily were selected firt her evahtiation in OYT in 1992. 
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AURON. 

'Tlie lintes in African Ul)land Rice Observational nursery were also tcsted against IRAT 
79 as check. Twenty nine lines with acceptable resistance/tolerance to deseases and good 
grain qualities were selected for testing in OYT 1992. 

OBSERVATIONAL YIELD TRIAL 

Seventy entries were conlpared to two hwl l checks (M, and IRAT 10) in an 
observational yield nursery. In gcneral the incidence oi leaf' and neck blast and leaf scald 
wcrc moderate. Brown spot and glume discoloration had limited incidence. Twelve lines were 
selected for variely yield trial becaise of good yield, acceptable grain quality and good 
lhilooypic acccpl;iility scores (''ahle 2). 

Table 1: Number of entries and selections from various INGYR-AFRICA nurseries screened 
under rainfed upland conditions at Hbo plain during 1991 wet season. 

date of number of nunber of
 
Hursery seedling entries selections
 

AFRICAN upland rice
 

prelirinary screening set 16-5-91 150 44
 
(AIJRP:;s) - 1991 

.ArPTktil upland rice 
observational nursery 10-5-91 100 29 
(AURON) - 1991 

TOTAL 250 73
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of the top twelve 

observational yield trial conducted under upland conditions at Hbo plain 1991 wet season.
 
Table 2: Perfon i,,ce entries and the check variety early and medium duration
 

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

grain 50% Reaction To (0-9) **
 
yield flo;wer -------------------------------------


Entry (kg/ha) (days) Leaf fleck Brown Leaf Grain
 
blast blast spot scald type
 

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


WABIS 7 2850 92 3 3 1 3 L 
B 36 22F-TB-14-2 2200 89 3 3 1 1 14 
B 3622F-TB-14-4 2200 89 3 3 1 3 L 
BAu-180-61-18 2150 82 3 3 1 3 14 
UPL RI 7 2130 92 5 3 1 3 L 
CfA 6650 2110 94 3 3 1 3 L 
POK 16 2110 94 3 3 1 3 L 
ITA 162 2010 89 2 5 1 5 L 
B 8906F-13-13-ST-37 2000 82 2 3 1 3 L 
Tox 1768-3-1-1-101-1 1945 95 3 3 1 3 L 
TGR 78 1835 92 3 3 1 3 L 
IT!186 1775 95 3 3 1 5 L 
11 55 1565 92 2 3 1 5 IlL 
IRT 10 783 70 3 3 1 5 SH 
--------------------------------------­-----------­----------­---------­--------­--

Ifean of 70 entries 1354 
-----------------------------------------------------------------------------------

Check varieties - Len of 4 entries in rpplic.ted [lot. 
x* Scoring b ,nstndard e~,:ation s"stmn for rice, IPRI-1988for diseases ,se, 
Grain type: long (I.) ; M:W'-diun (l) ; hort 

3.2.4. Variety _ld trial african upland rice advance trial (aurat - 1991) 

This trial is an international collaboration trial with INGER-AFRICA. Fifteen entries 
in this trial were tested against IRAT 79 as local check. Five varieties (Tox 1739-101-4-2, 
ITA 120, IRAT 147, TGR 78 and Wahis 675) gave higher yields than the local check (1481 
kg/ha). All varieties had yields ranging from 225 kg/ha to 2191 kg/ha. All varieties had a 
moderate to high incidence of leaf scald and a low incidence of blast. There was an inmportant 
infestation of weeds in this trial which to reduced the yields of the unadapted exotic 
gerniplasin (table 4). 

Variety Yield Trial Duration (120-135 days) 

Fourteen early duration varieties were tested against IRAT 10 as local check. As in 
previous years the highest yielding was UPL 41-7 with a yield of 2773 kg/ha followed closely 
by IRAT 104 and wabis 7 which yielded 2737 kg/ha and 2706 kg/ha respectively. The check 
variety which matures very early was damaged by birds and had the lowest yield, 832 kg/ha. 
Weed inf'ertition was high in this trial and significanly reduced the yields (Table 3). All 
varieties showed a moderate resistance to Leaf and Neck blast, and a high resistance to glume 
discoloration. Five top yielding varieties will be tested in advanced yield trials early in1992. 
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Table 3: Perfornance of entries in short duration variety yield t ilconducted uder upland conditions 
at Hbo plain during 1991 wet season.
 

grain plant 50'o Reaction To (0-9) 1* 
yield height flower 

Entry (kg/ha) (Ci) (day;) Leaf lecl: Leaf brown 
blast blast scald spot 

UPL 41-7 2.772 94 3 3 1 1
 
IRAT 104 2.737 99 2 3 5 1
 
Wabis 7 2.706 95 3 3 5 1
 
IRAT 216 2.440 89 3 3 3 1
 
IRAT 284 2.299 19 3 3 3 1
 
Wabis 560 2.202 96 3 3 3 1 
ITA 321 1.975 95 3 3 3 1 
ITA 301 1.633 93 2 3 5 1 
ITA 120 1.604 69 2 3 3 1 
IRAT 170 1.516 911 3 3 3 1 
IDSA 10 1.366 74 3 3 3 1 
ITA 135 1.300 91 3 3 3 1 
IDSA 0.979 9,1 3 3 5 1 
THAT 112 0.946 73 3 3 5 1 
IRAT 1O* 0.832 72 2 3 5 1 
..................................................................................................
 

Hean of 15 entries 1.820
 
L.S.D. (5%) 0.732
 
C.V. (1) 28
 

Check varieties - Iean of 4 entries in replicated plot. 
** Scoring according to the standard rvaluation systen of rice, TRRI, 1988. 
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------------------------------------------------------------------------------

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

Table 4: Performance of entries and the check variety inAfrican upland rice advance trial conducted under
 
upland conditions at Hbo plain during 1991 wet season. season.
 

grain plant 50% Reactions To (0-9) **
 
yield height flower -----------------------------


Entry (kg/ha) (cm) (days) Leaf Neck Leaf brown
 
blast blast scald spot


--	 ------- .. ........"..." 
 .----------------------------------------------------------

Tox 1739-101-4-2 2191 	 79 
 2 3 5 1
 
ITA 120 1954 76 2 5 5 1
 
IRAT 147 1856 83 2 3 
 5 1
 
TGR 78 1726 94 2 3 5 1
 
Wabis 675 1587 93 3
2 5 1
 
IRAT 79* 1481 88 2 3 5 1
 
ITA 143 1293 87 3 3 5 1
 
ITA 132 1234 85 2 3 5 1
 
Tox 1012-12-28 1171 
 83 3 3 5 1
 
IDSA 17 (IRAT 306) 1037 80 2 3 
 5 1
 
Tox 1010-2i-5-12-4 1012 83 2 3 5 1
 
ITA 130 964 93 3 3 5 1
 
IDSA 13 (IRAT 265) 746 76 2 
 3 5 1
 
IRAT 314 (7441) 409 	 74 
 2 3 5 1
 
TGR 94 	 225 
 74 2 3 5 1
 
Tox 1011-4-A2 173 73 2 3 
 5 1
 

Mean of 16 entries 1191
 
L.S.D. (5%) 	 437
 
C.v. () 	 50 

* Check varieties.
 
** Scoring for diseases based on standard evaluation system for rice, IRRI, 1988.
 
Evaluation system of rice, IRRI, 1988.
 

3.2.4. Irrixja1 Rice - Ndop Plain (1200 m) 

The rice breeding program objectives in Ndop plain remained unchanged in 1991 and 
consisted of developing agronomically improved varieties with sturdy culm, lodging
resistance, high tillering with good grain qualities and tolerance/resistance to low temperature, 
blast sheath rot and glume discoloration. Two observational nurseries, and three yield trials 
were conducted and segregating populations were evaluated. 

3.2.4. 	Varietal Introduction Observational Nursery 
International Rice Cold Tolerant Nursery (irctn 1991) 

This is an international collaborative trial with INGER-AFRICA and consisted of 106 
entries that were sown in an observational nursery in Ndop plain. This site is s,,'-"t to 
shallow flooding and low air/water temperature during the growing season. 1. is 
environmental condition subjects the entries to low temperature stress from transplanting I 
harvest, with subseaquent diseases such as sheath rot, glume discoloration and spikelet
sterility. Only seven entries had good acceptability scores and were selected for further testing 
in observational yield trials 1992. 
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3.2.4. Yield Trials of Promisingyaricties/LinC 

In continiation with the testing of advanced lines/varieties selected in prcvious years, 
one observati onal nursery, one variety yield trial and one national coordinated variety trial 
were conducted during 1991. 

Observational Yibld Trial (oyt) 

During 1991, 57 lines selecled from F4 - F, progenies of local crosses carryed out in 
Dschang and Ndop plain and screened in Ndop plain ecology were compared to Tainan V 
IR 7167-33-2-3 as local check in an observational yield trial. Yiclds of these entries ranged 
from 1943 kgi/ha for TOC6N3 to 6'216 kg/ha for TOC I 3N5. 'I', two local checks were out 
yielded by o,:* thirty entries which showed moderate to high incidence of sheath rot (1-.3), 
leaf and Neck blast (2-5), good resistance to lodging (c) and a high tillering ability (3-5) 
(table 5). Twelve of these entries with yields above 4500 kg/ha will be tested in preliminary 
yield trial 1992. 

Variety Yield Trial 

Fourteen selections of medium duration (135-150 days) and late duration (above 150 
days) were tested against two local checks IR7167-33-2-3 and Tainan V in a replicated variety 
trial. Five of the lines were selected from observational yield trial (OYT- 1990), nine flor 
a(lvnccd yield trial (AYT- 1990) one froni preliminary yield trial (iPYT-1990) and one from 
he;id ro'w selcclion (II RS-1990) (Table 6). The chck %,aiiclyIR7167-33-2-3 came second 
with ai average yield of 5334 kg/h. It was outyiclItd by Tox.31,15-3-3-2 which yielded 5554 
kg/ha. 'This check was Iolowed by 1R2061- 5' 6-9 (5116 kg/ha). Oveiall 5 varieties 
including IR7167-33-2-3 made ,,cr 5000 kg/ha. The advanced line Tox3145 IR-34-3-3-2 
rccently advanccd from observational nursery I,90, has comparable grain qtalities comlparcd 
to Tox3145-34-3-2 now multiplied by UNVDA (long, slender and translucent grain). An 
advantage (f l'ox3 145-3-3-2 over Tox3145-34-3-2 is a more homogeneous flowering. 

National Coordinated Variety Trial 

[lie results of the national coordinated variety trial are shown on table 7. Only two 
varieties had yields above 5000 kh/ha : IR7167-33-2-4 (5413 kh/ha) and Tox3145-34-3-2 
(5201 kg/ha). These two are actually recommended for general cultivation in Ndop plain 
(UNVDA). 

3.2.4. Breeding Programme 

The breeding program was initiated in 1998 to incorporate desirable characteristics 
such as suitable agronomic traits go(ld grain properties and resistance/tolerance to low 
temperature and blast into already identified improved varieties. 
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------------------------------------------------------------------------------

Table 5: Performance of the top eighteen entries inobservational yield trial conducted under
 
irrigated conditions at 11dop plain during 1991 wet season.
 

grain plant 50% Reactions To (0-9) **
 
yield height flower -----------------------------


Entry (kg/ha) (cn) (days) 	 Leaf fleck Leaf brown
 
blast blast scald spot
........................................----------------------------------------------------------


TOC 13115 
TOC 12111 
TOC 91112 
TOC 12117 
TOC 12116 
TOC 12114 
TC 12113 
TOC 9119 

6216 
5784 
5403 
5118 
5006 
4954 
4943 
4928 

70 
88 
80 
82 
77 
80 
78 
85 

127 
129 
105 
117 
122 
117 
119 
106 

3 
3 
5 
3 
3 
3 
4 
3 

3 
3 
3 
3 
3 
3 
3 
3 

3 
1 
3 
3 
3 
5 
5 
3 

3 
1 
5 
3 
1 
1 
3 
3 

TOC 11113 
TOC 13119 
TOC 111I4 
TOC 4111 
TX 12112 
TOC 12118 
TDC 5111 
TOC 12119 
TOC 9118 
TOC 13117 
IR7167-33-2-3* 
TAI.A11 5* 

4756 
4729 
4545 
4545 
4487 
4478 
4390 
4370 
4341 
4182 
3624 
3326 

82 
70 
L0 
80 
84 
72 
67 
72 
78 
77 
84 
88 

122 
124 
122 
113 
119 
124 
107 
125 
104 
126 
120 
121 

3 
3 
3 
3 
4 
2 
3 
3 
3 
3 
5 
2 

3 
3 
3 
3 
3 
3 
5 
3 
3 
1 
3 
1 

3 
3 
3 
5 
3 
3 
3 
3 
3 
1 
3 
1 

3 
3 
3 
3 
5 
3 
1 
3 
3 
3 
1 
1 

Ifean of 20 entries 4706
 
* Check varieties.
 
........................................---------------------------------------------------------­
**Scoring based on the IRRI standard evaluation system for rice 1988.
 
TOC ­tropical oryza Cameroon. Cameroon nomenclature for varieties developed inthe country.
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--------------------------------------------------------------------------------------

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

Table 6: Performance of entries invariety yield trial conducted under irrigated conditions at ildop
 

-..........................................------------------------------------------------------­
grain plant 5W, Reactions To (0-9) ** 
yield height flower -----------------------------

Entry (kg/ha) (cri) (da',"s;)Leal lleck sheath glune 
bl'st b ast rot disc. 

TOX 3145-34..3-3-2 5554 84 12O 3 3 3 3 

IR7167-33-2-3 5334 36 110 5 3 1 1 

IR2061-522-6-) 5116 97 110 3 5 3 3 

IR15579-135-3 5090 98 111 3 1 1 1 

TOX 3145-38-2-3 5015 77 118. 3 3 3 3
 
3 3
B 2881 F-SR-62-5 4769 73 115 5 5 

TOX 3145-34-3-3 4758 87 115 5 1 3 1 

TOX 3145-15-2-1 4722 82 119 5 3 3 1 

TOX 3145-34-3-3-1 4722 37 122 4 3 3 1 

TOX 3344-34-3-2 4567 115 111 5 1 1 3 

TOX 3145-34-2-3 4504 (,10 111 3 3 3 1 

TOX 3145-34-3-1 4369 81 120 5 3 3 1 

TOX 3145-34-3-3-3-1 4045 78 106 3 3 3 1 

TOX 3145-34-3-4 3822 37 122 3 
 3 3 3
 
1 2TAIIAII V 3329 83 108 3 1 

TOX 3144-2-4-1-1-4 2827 86 138 3 3 3 5
 
.........................................----------------------------------------------------


Iean of 16 entries 4533
 
L.S.D. (5') 376
 
C.V. (1) 12.0
 

* Check variety
 

** Scoring based on the IIRRI standard evaluation systen for rice, 1988.
 
Disc. Discooration.
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-----------------------------------------------------------------------------

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

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

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

Table 7: Performance of enties innational coordinated variety trial conducted under irrigated conditions
 
at Ndop plain during 1991 wet season.
 

grain plant 50% Reactions To (0-9) **
 
yield height flower -----------------------------


Entry (kg/ha) (ca) (days) Leaf Neck sheath glume
 
blast blast rot disc.
 

IR7167-33-2-4 5413 90 109 3 3 1 1
 
TOX 3145-34-3-2 5201 86 119 3 3 
 3 1
 
RNR 29692 4843 115 113 2 1 1 
 1
 
KAUSHUING SENYU 4721 86 i1 2 3 
 3 3
 
BKN 7033-3-3-2-2-3 4703 83 115 3 3 3 
 1
 
B 2161-C-R 57-1-3-1 4594 100 115 4 3 1 1
 
B 29838 -SR-51-1-2-3 4580 95 117 3 3 1
1 

TOX 3344-34-3-2 4365 112 128 
 3 3 3 3
 
IR 7167-33-2-3* 4350 92 109 3 3 1
1 

ITA 222 4342 67 119 2 3 3 3
 
CICA 84 4241 68 118 3 3 1
3 

NANG NG HIEP 75.5 3926 70 116 3 3 5 1
 
IR46 3884 87 116 3 3 5 3
 
CISADANE 3848 80 118 5 3 1 1
 
TOX 3344-3-4-1 3774 102 125 3 3 3
3 

ITA 308 3582 68 117 3 3 3 3
 
ITA 212 3565 68 113 3 3 1 3
 
TAINAN V* 3124 86 ill 3 1 0 
 1
 

Mean of 18 entries 4283
 
L.S.D. (5%) 908
 
C.V. (%) 14 

•Check variety
 
•*Scoring based on the IRRI standard evaluation system for rice, 1988.
 

Segregating Population 

A total of 868 F, -F5 segregating lines from Ndop plain and Dschang were evaluated 
during 1991 season in Ndop. One hundred and fifty individual plant selections corresponding 
to one hundred and ten populations were made and advanced to the next generation. Thirty
nine fixed populations were bulk harvested and will be promoted to observational yield trials 
in 1992. 

Reference 

IRA/NCRE Annual report, 1990 (Rice Breeding Unii). 

TOC - tropical oryza Cameroon. Cameroon nomenclature for varieties developed in 
the country. 
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4. CEREIALS AGRONOMY
 

4.1 INTRODUCTION
 

The N(CRF (CrealsAgrontmy Research I li[ has as primnary rcspotlillility to conduct 
agronoimie 'csei'lr On lmaize ill the thrcc provinces (f" Noith Camewrooin, and i sotghtlil inl 
two provinlces (Norrth and A-'i mamoa). Since its :reation in 1982, this Ulit has devoted 70% 
of its rescarch efl'orts to mnaize agronomy and 30% to sorgium Agronomy. Il Northern 
Cancroon (6 f- 13' latitude orh, 160 000) knisi), tife mlaizec'a under traditional aid 
intensive cultivatlon is estimated to Ile around 70 000 hetarcs while the total area under 
sorghun production is estimated to be around 430 000 hectares. 

The nain goals of this research progran are : a) to i(lcr, anrd alleviate the main 
agrocitilatic anrd nrranagcment constra ints to cereals production in the ma jot cereals - growing 
zones of the manrlcated arC a t Iolrthern Cameroon h) to develop imHlproved and adapted 
packages ol agrolnonic practices for iinaize and sorghum and I'r sustainable cereals - based 
cropping systems. The researchers of this IUnit conducted during lie last 9 years inore thian 
400 iheld trials at 8 different IRA antennas and oin f: Itials oin nmize awl sorglhui 
agronomy. "[iema in research subll:cts during that time included : fertilization management, 
crop establishment, land preparation, plant population densities, planting dates, variety 
testing, weedlmanagement, i ilrterroppiig aind graded steps of inniroved technlhogies. A lot 
ol pir gr ess repa iding se, L.ra researc'h subjects hias been acconmplished. Many varieties and 
.1ri'rurliric pradt ic s have been cxtended to the Iirncr.s by our team in cooperation with Ihe 
development and extension agencies. 

In recent yc ars, soil degradation and Striga have become major constraints which 
constittlc a i: '2at to the sustainability of the cereals - based cropping systemls. It was decided 
diring NCRI plhiase Ill, to eniphasi/e agronomic research aimred at developirg appro priate 
conrservation Iarming technolgies and Striga Control on maize and sorglun particularly in 
the Subhuniid lowland savanna of Nortlhern Canerooni. 

4.2 SUMMARY OF PROGRAM ACTIVITIES 

A- The Researchers of the NCRE Cereals Agronomy Unit participated in the following 
activities in 1991: 

The IRA/Norlh Planning Meeting held at Maroua in January 1991; an agronomy 
Scmirar on "low input technology" held at IITA and organized by SAF(;RAI)/lITA; the 
Wrik dlio of Ihe SAl( RAT) networks held in March in Niger; the 
IIRA/i I1NA(;III/S()I)I,( :OO()N Planning Metii;,g held at IRA/C(aroua in MParch 1991 The 
Work:!rp o*f lie SAFGRAl) Agronoiny Nctwork held in May 1991 in lurkina Faso ; tIhe 
Fifth Iinternat ional Syinposium on Parasitic Woeds arid tihe Second workshop of the Pan 
Africm.i Striga Network held in Kenya in June 1991. 
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We organized 6 different training field days on maize and cowpea production and 
utilization, conservation farming technologies, improved fallow management and alley 
cropping from September to December 1991 for different groups of farmers and extension 
agents of SODECOTON and Projet Nord Est Benoud. We organized one field day and one
"maize and cowpea utilization" day for IRA/North researchers. Both counterparts left for long 
term training in the USA Mr. A EBETE for an M.Sc. degree at the University of 
MISSISSIPPI in August 1991 and Mr. TF. NGOUMOU for a Ph. D. degree at Cornell 
University in December 1991. 

B- The following technical papers and reports were prepared by our Unit and some 
were presented at different meeting. 

We have prepared in French (then translated into English) 4 production guides "fiches 
techniques" for the maize varieties CMS-8501, TZPB-SR, CMS-8704, SHABA, CMS-8806, 
and CMS-9015. These varieties have been and are being extended to the farmers in the 3 
provinces of Northern Cameroon. These "fiches techniques" were distributed to more than 
200 farmers and extension agents. 

We prepared a special report on our 1990 Striga research (30 pages). We have also 
written 3 technical papers which were presented at different workshops. 

4.3 ACCOMPLISHMENTS 

0bjectives 	 Activities Acconplishnents
 

Operation 1: 	On-fara Tests and Dertonstrations with Conservation Farming
 
Technologies inthe subhunid lowland savanna.
 

1.1. To develop appropriate 1.1 On-farn tests (''ith 2 1.1. Twelve on-farn tests and 
and profitable nininun tillage replications) involving denonstrations were conducted 
systens infarners fields in fertilization and alley and harvested in5villages of 
the lo'land subhunid savanna cropping with maize and cowpea the iW'estand South East Benoue 
of North Caneroon. under nininun tillage systems. regions. 

Operation 2: 	 To develop agronomic practices for improved and sustainable maize and sorghum - based
 
cropping systems inthe lowland savanna.
 

2.1. To identify 	appropriate 2.1 On-farm replicated 2.1. Four experiments on crop
 
crop rotations and improved experiments on crop rotation rotation were conducted and
 
fallow management systems in cereals/legune crops (grain harvested at Djalingo.
 
the lowland savanna of North and green manure).
 
Cameroon.
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Objectives 


2.2. To evaluate the impact of 

several interplanted 

legume/cereals, and alley 

cropping systems inmaize and 

sorh',m yield in the lowland 
savanna.
 

Activities 


2.2 On-station and on-farm 

replicated agronomic trials 

testing several intercropping 

patterns with and without 

alley cropping systems. 


Accomplishments
 

2.2. Five experiments on
 
interplanted cereals/legumes
 
and alley cropping were
 
conducted and harvested at
 
Djalingo.
 

Operation 3: To develop Agrnnomic practices to alleviate Striga constraints on maize and sorghum In
 
the lowland subhumid savanna of North Cameroon. 

3.1. To evaluate the 3.1 On-farm replicated 3.1. two trap crop experirents 
differential impact of trap experiments with 7 trap crops were conducted and harvested 
crops against Striga on maize on maize and sorghum. at Karit6. 
and sorghum. 

3.2. To evaluate different 3.2 On-farm replicated 3.2. Six experiments on Striga 
methods of Striga control on experiment with maize and were conducted and harvested 
maize and sorghum. sorghum. at Karit6 and Djalingo. 

Operation 4: To help extend tested agronomic technoloqies to the extension agents
 
and the farmers of the region.
 

4.1. To communicate research 

results and provide technical 

assistance to the 

extension agents, farmers and 

other agricultural agencies 


4.2. Provide improved 

varieties to extension agents 

and farmers. 


4.1 Preparation of production 

guides on maize and technical 

papprs on ouv research reults 

;conduct training field (lays 

on production and utilisation. 


4.2 Tests with newly available 

maize varieties, 


4.1 Four production guides
 
were prepared (inFrench and
 
inFngli,.h)
 
related to 5 maize varieties
 
hing extended to the farmers.
 

Three technical papers
 
prepared and presented in
 
regional scientific meetings,
 
rive training days organized
 
for farmers.
 

4.2 flore thin 700 farmers
 
tested 2maize varieties used
 
as "compound crop for hunger
 
period".
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4.4 RESEARCH FINDINGS 

4.4.1 	 On-farm testing and demonstration with minimum tillage for sustainable 
cropping systems in the subhumid lowland savanna. 

Response of maize to different N fertilizer rates under a minimum tillage system in 
farmers' fields in the subiumid lowland savanna of North Cameroon. 

A set of on-farm trials involving N fertilization and minimum tillage was conducted 
during the 1991 cropping season. The main objectives of this experiment were : a) to 
determine the resl)onse of maize to different N fertilizer rates under a minimuni tillage system 
in 13 farmers' fields located in the West and South FEast Benou6 regions ; b) to evaluate the 
pertormance of the newly available maize variety CMS-8704 in different agroecological zones 
under farniers' conditions ; c) to introduce a system of alley cropping with pigeon peas 
hedgerows in farmers fields. 

Tuiie ultimate goal (1this research is to develop practical and appropriate conservation 
farming techologies in order to achieve and sustain relatively good and stable cereals yields 
in the lowland savanna. It was decided to intensify the on-farm trials with minimum tillage 
after the successful testing of this conservation technology on-station and in farmers' fields 
in previous years. 

Regarding N fertilization, experiments conducted by our team in farmers' fields 
indicated that there is a differential response of N fcrtilizer under conventional tillage as 
compared to minimum tillage. The reasons of this observation are not completely understood. 
As the studies conducted by our team on N response to maize was conducted mainly under 
conventional tillage, there was a need to determine the N response under a minimum tillage 
in a multilocational experiment. 

The minimum tillage system used in this experiment involved no land preparation with 
mechanical implements. Only a total herbicide (Paraquat 4 1/ha) was applied at planting time 
in combination with the pre-ernergent herbicide used by the farmers (Primextra 3 I/ha). 
Animal traction with ridger was used once during tie cropping season for earthling tip of the 
soil after applicatioi, of sidedress urea about one month after maize emergence. A mulch was 
made with the vee,; residues that were killed by the total herbicide at planting. 

All the 	plots except the absolute check received the fertilizer rate recommended by 
SODECOTON and commonly used by the farmers' (84 N + 20 P205 ± 15 K20 -I 6S 
kgs/ha). The treatments consisted of 4 rates of N (0, 12, 24, 48 kgs N/ha) which were 
applied as urea sidedress application about one month after planting. 

Maize variety CMS-8704 anewly available yellow grain with high yield potential- was 
used as test crop. The tests were carried out in 13 sites located in 6 villages in the West and 
South Benoue regions. A RC13D was used with' 2 replications per site (method - bloc 
disperses). Finally a system of alley cropping with pigeon peas as hedgerow was used in an 
effort to introduce this system to the farmers on an observational basis and get their feedback. 
Treatments and partial results are shown table 4.4. 1. 
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TABIL4,4.1 OR-FARMTSNG :RESPONSEMAlf[ OIrFrl[T N tRARS TI[[AI SYSt12 INOF (8s-8704 T0 X[R AMINIMU IN EMiS' fIElDS lOCATEf1 SUDIUID 

WulO)U qtYANNAOr 91H!R C01IROON(1991) CRAIN(MA1lEYIlD 1I) 

IR[AINEtS DJALIRM I OJALINGO OJALIN'O I SARUIR[ 11ViM ZOAYF RAIK I RAIA II AMERA&11OJAHKA III IVSMIOUER NGOG 1m 

Fert. 3.30 1.15 0.99 1,31 1.01 1.12 1.593.56 0.79 0.32 0.58 1.21 1.42 

Fert. 4.54 2.74 3.09 4.42 1.93 1.69 3.52 4.71 2.51 0.89 2.33 2.512.91 

fe 111k N/ha 5.04 3.55 4.13 5.03 2.27 2.21 4.11 5.86 3.16 1.28 2.96 2.89 3.56 

Fe122kgN/ha 5.49 3.75 4.24 5.98 2.66 2.61 4.60 6.38 4.IR 1.95 3.47 3.11 4.04 

ife444kgN/ha5.75 3.84 5.22 6.48 3.17 3.56 5.19 7.0 5.65 2.43 4.51 3.90 4.13 

Average 4.82 3.0 3.53 4.65 2.21 2.24 ?9 5.5 3.26 1.38 2.71 2.12 3,32 

,1,H',S.;C.V.=: ; 'L.SD.,T =0.158 F,,,=N.S.; H. ;I/11A.; F, X r 


Note These trialswere in fieldsm one) in WestsouthBenoue in with
conducted (1250 located and regions the
farmers 2each the East ccoperation 

L1,elopment
 

recommended by (80 20 115 K,0 kg/ha,
agents,Fe= Fertilizerrate tothefarmersSOOHEOTONformaizeN 20 P 16 S) 


Itwas found am)ong otlher things tIat growth of ntaize variety CMS-8704 was 
relatively good in 1'f'St lotions. One trial was ahan(honed at liDjaiingo because of severe 
ijlcsft tlioll insecs (Spodope(q r;I spp) which signiflicant ly (hatriige(d fihe see(lings. fileoIf In 
sector ol 'I'chdlil6, Ile iiaeizc jlils wcre negativcly al fced by a molderate incidenct f," 
Striga . Ingeneral malize grain yields call he considered rclatively good. 'Thisvariety seclied 
well adapled to this minimuiii tillage system in these dill'trent agroecological zones. Farriers 
appi ccialed it well and requested seeds of this variety. 

'iis expeii ment d(iorstrated once niore that a reas(nable yield can lie obtained it 
illnlers fields trlder a ini im tillage system in the lowland savanna ol" North ('aneroon. 
T1he v,,age p,rain yield of' iiaize was 3.32 t/Iia wilh the mnaxi mnm yield 5.5 I/ha obltainvd 
at Ngong. "l'hw lowest yield (I .38 I/ha) was obtaincd at I ahoun where serious damage of' 
Striga occurrcd. 

As expected, there was a '6;nfilicant response to the additior of N fertilizer. In 
general, maize grain yield increased steadily as N rates, inreased in all the locations. As 
com cpared farirners) extra yield toto the second check (rat!; tesedI by the an of inp 1.82 t/ha, 
(62 %) was recor(led. On the average itwas fllotnd thll :one kg of*N was associatld with an 
extra grain yield of 54 kgs between tile rates (0 12 kgs N/ha) wilh an extra yield of 40 kg 
of grain hetween he rates (II -22 kgs N/ia) and an extra yield of* maize grain of 28.8 kg 
N/Ia I etweern ite ites (22 '14 kgs N/Iia). 

Maize grain yields varied signiicantly according to locations. However, the interaction 
of N ireatinent and locations was not significant which woild iriply the N responses did not 
vary significantly wilh location inthis experiment. 
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Regarding the 	alley cropping, the pigeon peas growth %',as considered satisfactory
when planted early in June. The mulch produced under the canopy helped smother weeds. 
Farmers reaction was, in most cases, positive and appreciated the ftact that pigeon peas
produce marketable grain and stakes that can be used for firewood. Pigeon peas recycle
nutrients and fix N. Most farmers showed interest in testing Ihis system it' proper technical 
assistance is available to them. 

4.4.2 Research on multipurpose legume species for sustainable cropping systems in 
the subhumid lowland savanna. 

4.4.2a 	- Response of maize and sorghum to interplanted forage legume in the
 
subhumid lowland savanna.
 

This long-term experiinent which started in 1991 involved the use of' 4 legume forage
species 	: Canvalia er,siformiis, Stylosanthes hamatla, CahpLogonii n ctinoides and Ca ianus 
ca'.ia. Maize variety CMS-8704 and sorghum CS-95 were used as test crop in this study. The 
legume species were planted at the same time as maize and sorght, m using a pattern of"2 rows 
of cereals for I row (1'legu mes. The spacing bctween maize rows was I m. The experiment 
was carried out on a representative Alfisol and moderate amount of fertilizer was used. This 
system f1.iaterplanted fallo, ccreals/legunies was used in an effort to increase tlie economic 
Value of' the system and make it more attractive to tie fIariners. 

The main ohjectives of this experiment were: a)to study the perfl'rnlaice of maize and 
sorgh u i gra in in intelrplantCd fll low sS)'Stcis with forage legu ine species in a representative
Alflisol of suhhu mid ho\ land savanna b) to dc\clop suslainable and profitahle systems of 
cereals (for hu man consmption) and forage (fOr livestock ) while improving soil properties 
on 	Alfisols of this region (integration crop/li\estock). 

Treatients and results are shown in table 4.4.2a : 

TABLE : 4.4.2a 	 RESPONSE OF MAIZE AND SORGHUM TO INTERPLANTED FORAGE LEGUMES ON YIELD OF MAIZE AND 
SORGHUM IN THE LOWLAND SAVANIA, DJALINGO 1991 

TRE.TMENTS MAZE C.S-8704 SORGHUM 	 RGYRGY% CS-95 % 
GRAIN YIELD T/HA GRAIN YIELD/THA 

IZE OR 	SORGHUM
 

1) 	Interplanted with
 
Calopogonium nucunoides 5.33 95 1.79 90
 

2) 	Interplanted with
 
Stylosanthes hanata 5.50 98 1.85 
 93
 

3) Interplanted with
 
Canavalia (Ensifornis) 5.27 94 1.69 85
 

4) Interplanted with
 
pigeon peas (Cajanus cajan) 5.29 1.87
94 	 94
 

5) 11ococrop 	 5.63 100 2.01 
 100
 
..............................................--------------------------------------------------------------


Average 5.40 	 1.84
 
..............................................--------------------------------------------------------------

For Maize : FTR = N.S. C.V. = 6%; For Sorghun FTR = U.S. C.V. = 17% 
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Maize growlh was nIoderafcly af ctcd by 2 long dry spells which occurred in June 
and filly. lowevel grain yield wvas rclalively VAxd. There were no significanl dillCrVrweS 
aii o 2 heItcfien s, I'M"for ai'e as well as for soi Ahni. Th(' avcrage grain yield decrease 
wili ICn('Cl I() the cle(k (nonocropplinp) mma: aol 4,% 0 I iiaize, whjilt' lhe cawe o4T ill 
smnpI,1 inc wmii') ('anavalia e.xhihifCd a rClali\,l Ist go\\'tlh rae which co ld crcale a 
sfi'oI!' co lipctitiol f,0r the imaile Ilanls while SIylosarithies was relalively slhm' ill the initial 
gik , lh pCriod. II sCenis Ihat (Ile ialerl1 of" in.ntel ph]liti i ll" . .isewith wide iit ,,ow d fIalhwcm r 
good light ipeletralioll and go,,od gowtth of bhoh Crops. Oservations made in fhe maiie Irial 
'.'e I1 lo illicae clr li Ilew leiinI ld 110 a11ut1 3 wvvkslal a t nie h4phlan 	 ',l1V'icN wo 2 

,altl plani ipl, lm i/. 'llus rlay sysilcl could reduice t' oli )Ctioil ill case o1' severe dry 
spcll,. or erralic rainlall pattrClns. 

Trhe observation made on this trial confirm that these legume species are well adapted 
o the agroclimatic conditions of the sudan guinea savanna as well as to interplanted fallow 

systems. A significant amount of biomass (high quality forage) was produced by each one of 
these legume species. When harvested about 45 days after harvesting maize, the average dry 
matter produced by theses legumes species are a) for CboLpgniL.h was 3 t/ha ; b) for 
Styho.ao s 4.3 t/ha ; c) .n il.l 8. I t/ha ; and d1)pigeon peas 8.75 t/ha : It is also 
interc ting to note that Ca.lo-i]m and tlQai! ,i, leaves were looking dry at late 
November while C'an,,Ui and pigeon p,as stayed green longer. The beneficial effect of 
these 	 multipurpose legume species included a) production of mulch which protects soil 
against erosion and favor infiltration ; b) recycling nutrient elements ; c) fixing N d)
production of high (piality forage; and e) smother weeds. The pigeon peas produce reasonable 
amounts of grain for human consumption. More research be conducted in 1992 to evaluate 
the carryover effects of these leguminous crops. Minimum tillage will be used in this 
experiment using the mulch produced by these legume species. 

4.4.2 	 Response of Maize and Sorghum to Interplanted Grain Legume Species in the 
Subhumid Lowland Savanna. 

This study which was initiated at Djalingo in 1991 was conducted on an Aifisol of the 
lowland savanna. It.involved the use of cowpea, pigeon peas, a mixture of pigeon peas plus 
cowpea, Crotalaria (improved fallow) and monocrop. The planting patterns used were 2 rows 
of mnai7e (or sorghum) with 1 row of legume species. The interrow spacing between maize 
was 1meter. A moderate level of fertilizer was used. The test crops in this experiment were 
CMS-8704 and CS-95. They were planted at the same time with the legume crops. The main 
objective of this study was to evaluate the performance of maize grown in an interplanted 
system with grain legume crops in this agroecological zone. 

There were significant differences among treatments. Contrary to the forage legume 
experiment, the monocropping treatments outyielded significantly the interplanted treatments. 
In the case of maize, yield reduction varied belween 24% (1.4 t,/ha) for the mixture of 
(cowpea and pigeon peas) and 2%/" for Crotalaria (0. 12 t/ha). For sorghum, yield reduction 
varied between 23% (0.44 t/ha) to I1% (0.19 t/ha). This severe yield decrease couhl be 
partly attributed to the plant competition along with the dry spells during the first part of the 
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season. The association with Crotalaria exhibited less competition while the mixtures ofpigeon peas plus cowpeas had the greatest competition causing greater yield loss. It isinteresting to note the competition due to the grain yield was greater than that due to the
legume forage crops used in the previous experiment. 

table: 4.4.2b Response of maize and sorghum to interplanted grain legume crops inthe lowland savanna,

djalingo (1991).
 

TREATHENTS 
 HAIZE CHS-870 RGY 
 SORGHUM CS-9g 
 RGY I
 
GRAIN YIELD T/UA 
 GRAIN YIELD T/HA


MAIZE OR SORGHUM
 

1) Interplanted with pigeon peas 83
4.85 

89
2) Interplanted with cowpea 

1.61 

5.29 
 90 
 1.34 
 74
3) Interplanted with Crotalaria 
 5.75 
 98 
 88
4) Interplanted Pigeon peas + cowpea 76 

1.59 

4.46 
 1.36 
 76
5) Honocrop. 
 5.87 
 100 
 1.80 
 100
 

.-----------------
Average 
 5.24 
 1.54
 

For Maize : FTRT .S.;C.V. = 7.5% ; L.S.D. TRT 0.58 T/HA
For Sorghum : FTRT = H.S.; C.V.9% L.S.D.,,, 0.25 t/ha 

4.4.2 
 Effects of DifferentSustainable AaronomicTech'ologiesOnMaizeand 

CQton performanceintheLowlandSavanna.
 

This long term study which started in 1991 involved 2 trials (one hectare each one):one with maize and the other with cotton grown in a rotational pattern. The sustainabletechnologies tested on both crops were; a) the use of interplanted fallow (wih Canavaliaensilormis) ; b) the use of alley cropping with pigeon peas as hedgerow ; c) a combination
of1both technologies ; d) a check (normal practice by the fhrmers). The test crops used in the
experiment were 2 varieties of maize CMS-8806 (a medium cycle variety) and CMS-8704
(along cycle variety) and cotton variety IRMA. Inthis report, only the maize yields are
reported. The heugerow of pigeon peas was every 6 rows of maize. Treatments and partialresults are shown in the table 4.4.2. In the interplanted pattern with Canavalia thepattern was used as previously described. Growth of both maize varieties 
same 

was good. Therewere significant yield differences between both varieties. CMS-8704 produced on the averagean extra yield of 1.64 t/ha (40%) which could indicate that the variety CMS-8704 seemsbetter adapted to the competition involved inboth systems. This may be due to the fact thatCMS-8704 has drought tolerant characteristics and more vigor as compared to CMS-8806.No significant differences were found regarding the impact of these sustainable agronomictechnologies on maize yield. In the p)attern used in this trial, (lie competition formaize/legume species was not strong enough to generate significant yield loss. The biomassproduction was approximately similar to that produced in experiment A. The Cai-valiacovers the ground quickly about one month after maize harvesting which generat .J an
approximate amount of 4.5 t/ha biomass. 
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Table 4.4.2: Effects of different sustainable agronomic technologies on yield of vaize grown on 
an alfisol inthe lowland sudin-guinea, djalingo (1991).
 

TRFATIIENTS CIIS-8704 CHS-8806 AVERAUi RGY I 
T/IIA T/I!A T/IIA 

1) I ize lonocrop 5.8 4.12 4.96 100 
2) Haize QIth Alloy 

hedgerow pigeon puan 5.72 3.99 4.85 98 
3) H1ize interplanted 

with Canavalia 5.56 4.01 4.78 97 
4) Ilaize with Canvalia 

wiith Alley Hedgerow 
of pigeon peas 5.66 4.05 1.85 98 

C.V. 7% : FTRT NH.S.; FVAR Ii. S.; FVAR. X TRT. = H. S. 

4.4.3 	 Performance of maize and sorghum after Different preceding Crops in a 
Representative Alfisol of the lowland savanna of North Cameroon. 

This long term study which started in1989 at Djalingo involved a two year rotation 
system (legune/cereals crops) in asandy Alfisol of tlhe lowland savanna. This experiment was 
carried out illone hectare of land using two cereals crops as test crops (Maize TZPIB and 
sorghum Damougari). Seven preceding crops were uscd :cowpca, groundnuts, pigeon peas, 
soybean, Crotalaria, cotton and cereals. A rotation systcm cotton/cereals (as practiced by 
many farniers) was used as check. All the preceding crops were planted using conventional 
tillagc and harvested in 1990. Following Ihtrmcrs' practices, crop residues were removed from 
the soil belrc planting the cereals in 1991. The Fertilizer used was for maize ; 130 N + 60 
P20, 1 60 K$) I 18 S kg/ha while for sorghum itwas 60 N -130 P20, 1 30 K20 and 12 S 
kgs/ha. The main objectives of this study were 1)to compare tbe performance of maize and 
soighum after several leguminots crops with their performances after cotton ill the Alfisol 
of the lowland savanna 2)to compare a system of improved fallow management with 
Crotalaria, with different systems of crop rotation using 
grain legumes. 

Treatments and partial results are shown intable 4A.3. 
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Table 4.4.3: Crop rotation experiment and improved fallow management residual effects of different
 
leguminous crops on the yield of maize and sorghum grown under conventional tillage in a
 
sandy alfisol inthe lowland savanna, djalingo (1991).
 

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


PRECEDING CROPS TZPB-SR YIELD INCREASE RGY % DA IOUGARI YIELD IICRE.SE RGY% 

YIELD (Tui/1.) (T/HA) (Ti"HA) 

1) Cowpea 6.38 0.75 113 1.84 0.56 143 
2) Groundnuts 5.89 0.26 104 1.53 0.25 120
 
3) Cotton (Control) 5.63 100 1.28 - 100 
4) Pigeon pea 5.87 0.24 104 1.61 0.33 126
 
5) Soybean 5.78 0.15 102.6 1.28 0 100
 
6) Cereals 4.48 -1.15 80 1.05 0.23 82
 
7) Crotalaria 6.69 1.06 119 2.81 1.53 154
 

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


Average 5.81 1.62
 
.........................................------------------------------------------------------------


F:RT If.1S..; C.V. = 12 .; F7=T 11.S.; F, = H.S.
 

In general maize and sorghum growth was good aflter each one of these preceding 
crops; more so aflter the leguninous species. As expected, on the average both test crops 
showed a better performance after these diff'erent legume species as comnpared to cotton. The 
residual ef'cts of the leg, me crops could have been greater if' the crop residues were 
incorporated. For both test o.raps, the ue f tlhe legume species (preceding CrOps) was 
associated with super)ior griain yieldS of the lloWing cCeeals as coIviparCd to cotton!cereals 
(the system ulsCd by lO ftarlmers). "lhiS maV be partly due to soil N addition fOr N lixation 
by ihe legume species. Other factors include the bIenelicial impact of the legu me species (n 
Soil organic matter c( ntcnt, soil structure as well as biological activities. 

b- There were highly significant differences among preceding crops regarding grain yield. 
The highest yield for nmaize and sorghum were obtained after Crotalaria (improved fallow). 
The lowest yields were recorded after cereals (continuous cereal cropping). There were highly 
significant differences between both crops. 

c- Contrary to last year, there was no significant interaction between test crops and preceding 
crops which would indicate that maize and sorghurn showed a similar response after these 
preceding crops. On the average the response of sorghum to legume crops was greater than 
that of maize. The best preceding crops for maize and sorghum were Crotalaria and cowpea. 
As compared to the cotton treatment, the beneficial effect of Crotalaria (n the following 
cereals yields resulted in an extra yield of 1.06 t/ha for maize while for sorghum it was 1.53 
t/ha. These results confirmed the value of Crotalaria as a valuable component in an imiproved 
fallow system management for the region. Previous experiments conducted with Crotalaria 
here and in similar regions indicate that Crotalaria tend to fix a significant amount of N, 
loosen soil structure, increase soil organic matter, reduce weeds infestation, improve crop 
establishment, and reduce Striga damage in cereal crop. The increase in grain yield due to 
Crotalaria is associated mainly to higher ear weight or panicle weight and 1000 grain weight. 
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4.4.4 Perdf VCi fmlaaizt mr 'trliffervntr ) rWr n "n oalsorghL 

This long term study startc(d in 1989 in a faimer's field at Karil6. Previous results of 
this experiment are reported in 1989 and 1990 NCIE/IRA annual reports. 

In1990, several crop,; were planted as preceding crops groindnuts, cowpea, soyhean, 
pigeon peas, cotton, Crolalaria and cercals (maite-sorghum). They were harvested in the 
same season and crp residucs were removed aller harvest following farmers' practices. In 
1991, Innize o(d solrghuin were planted using a s lit Ilot ,lesign aflter these different 
prec(ling c,,,ls. The test crops tisc( in this experiment were a) maize varieties TZPI3-SR 
and CNIS 8503 b)sorghum varicties improved CS 95 and local Damougari. A low rate of 
fertilizer was used (firimers' rate): 84 N V 20 PO., 1 15 K20 I 6 S)kg/ha. Crops v.ere 
planted at the cud of June and harvested at the beginning of October. Soil samples were taken 
before flowering of Striga. Striga counts were made 3 times; 9, 12, 14 WAP (Weeks A fter 
Plantin,), in the 4 central rows. Soil in this site had a natural infestation of Striga
her nQuic.1. The main objective of this experiment was to evaluate the differential response 
of maize and sorlghum to several trap crops grown in rotation on an Alfisol severely infested 
wilh ')lriti! o13(lticl in the suihiumid lowland savanna. Treatments and partial results aret,,' 
shown in table 4.4.4m and 4.4.4s. 

Yable -t.4.4m :. 	Effects of different trap crops grown inrotation on maize grain yield on an 
alfl,:ol sevvrely ifc.sted with striga Inthe subhumld lowland savanna of the lowland 
savanna, karite, (1991) 

TREATMENTS TZPB-SR CIS-8503 AVERAGE 
GRAIN YIELD GRAIN YIELD YfELD/T/IIA 

T/HA T/IlA RGY % 

PRECEDING CROPS. 

1) Cowp !a 2.85 2.98 2.91 137 
2) Grouidnits 2.14 2.35 2.24 105 
3) Cotto1 2.69 2.58 2.63 124 
4) Pijqon peas 2.49 2.52 2.50 117 
5) Soybh-an 2,34 2.41 2.37 ill 
6) Cereals 2.15 2.09 2.12 -100 
7) Crotalaria 3.03 3.54 3.28 154 

Average 2.52 	 2.63 2.58
 

= H.S.; 	 =rTRT I.S.; C.V = 14%.; FVAR FINT = l.S.; L.S.D.TRT 0.29 T/A 
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Table 4.4.4s: Effects of different trap crops grown inrotation on sorghus yield on an alfisol
 
severely infested with striga inthe subhumid lowland savanna, karite, (1991)
 

TREATHENTS CS-95 DAMOUGARI AVERAGE 
GRAIN YIELD GRAIN YIELD YIELD T/HA 

T/HA T/HA RGY % 

PMING CROPS 

1) Cowpea 1.00 0.79 0.91 216 
2) Groundnuts 0.97 0.72 0.84 200 
3) Cotton 0.89 0.68 0.78 185 
4) Pigeon peas u.72 0.62 0.67 159 
5) Soybean 0.77 0.66 0.71 169 
6) Cereals 0.37 0,48 0.42 100 
7) Crotalaria 1.17 0.94 1.05 250 

Average 0.84 0.69 0.76 

FTRT, = H.S. ; FVAR = H.S. ; FV XTRT = N.S. ; L.S.DTRT = 0.18 T/HA. ; C.V. = 19% 

In all the plots both crops were adversely affected by riga hermonthica. Symptoms 

of Striga damage including chlorosis, blotching, scorching of the leaves, reduction in stem 
size and height, in ear size and panicle size were observed in most plots. However the 
magnitude of Striga damage varied with treatments (preceding crops), varieties and crops. 
Average grain yields of both crops were considered low which is mainly due to heavy Striga 
infestation in this site. Highly significant yield differences were found among treatments for 
both crops and varieties of each crop. 

A) In the case of maize grain yields varied between 2.09 t/ha and 3.54 t/ha. CMS­
8503 (a medium cycle variety) outyielded TZPB-SR (a long cycle variety) although the 
difference was not significant. The interaction between treatments and varieties was not 
significant which could imply that both maize varieties responded in similar way to the 
different preceding crops used in this experiment. The best preceding crop was Crotalaria, 
followed by cowpea and cotton. As compared to check (continuous maize), Crotalaria 
treatment produced an extra yield of 1.16 t/ha, (54%) the cowpea treatment produced an 
extra yield 0.74 t/ha, (37%) and the cotton treatment produced an extra yield of 0.49 t/ha 
(24%). 

B) In the case of sorghum the grain yield varied between 0.37 t/ha and 1.17 t/ha. CS­
95 outperformed significantly Damougari (21 %). There was no significant interaction between 
varieties and treatments. The best trap crops for both varieties was Crotalaria, followed by 
cowpea and groundnuts. As compared to the check (continuous sorghum) the Crotalaria 
treatment produced an extra yield of 0.69 t/ha, (50 %) the cowpea produced an extra yield 
0.49 t/ha (116 %) the groundnuts produced an extra yield of 0.42 t/ha (100%). In general 
these results confirm the trends found previously. 
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4.4.5. Effect of different intercroppingpatterns of cereals/legume species on cerealS 

yields on an alfisol highly infested with striga in the subhumid lowland savanna, 

This study which started in 1989 was conducted at Karitd in 1991. The test crops used 

a) maize TZPB-SR and CMS-8503, b) sorghum CS-95 and Damougari. The legumewere 
species used were cowpea, Crotalaria caricea, Casia obtusitblia. According to treatments 

these legumes were planted with different patterns. In treatment 2, 3, 4, they were planted 

in the same hill and removed 20 days after crop emergence. The soil was infested with 

natural and artificial infestation with Striga hermonthica. 

The main objectives of this experiments were 1) to determine the effects of different 

intercropping patterns on maize and sorghum performance in an Alfisol severely infested with 

Stiga hermonthica 2) to compare the monocropping with intercropping patterns in this soil 

severely infested with .Sigahermonthica. Treatments and partial results are shown in Table 

4.4.5m and 4.4.5s. 

TABLE :4.4.5n Effect of different intercropping patterns maize/legume species on maize yield
 

on an alfisol highly infested with striga inthe subhumid lowland savanna, karite, (1991).
 
................................................------------------------------------------------------------


TREATIENTS 	 TZPB CMS-8503 
GRAIN YIELD GRAIN YIELD AVERAGE 

T/HA T/HA T/HA RGY % 
...............................................-----------------------------------------------------------­

1) Maize/Cowpea (Ratio 2:1 on same row) 1.2.1 1.88 1.56 122 

2) Haize/Cowpea (sane hill) 1.19 1.86 1.52 119 

3) Haize/Crotalaria caricea (sane hill) 1.69 1.95 1.82 142 

4) Mlaize/Cassia obtusifolia (sane hill) 1.90 2.25 2.07 162 

5) Maike Honocrop 1.08 1.49 1.28 100 
............................................----------------------------------------------------------­

A1';er .i 	 i.42 1.8S 1.65 
............................................-----------------------------------------------------------

UR. C.V. =17; L.S.D., = 0.26 T/HA ; FVA V= R N.S.;

FNote : RG7 = Relative Grain Yield in/ H.S.; FVXTRT = U.S.
 
In treatments 2, 3, and 4, cowpea, Crotalaria and Cassia were removed about 20 days after naize emergence.
 

TABLE : 4.4.5s 	Effects of different intercropping patterns (sorghum/legune species) on the yield
 
of sorghu3 grown on an alfisol highly infested with striga iti
the subhunid lowland
 
savanna, karite, (1991)
 

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

TREAT11ENTS DAMOUGART CS-95 AVELAGE 

GRAIN YIELD GRAIN YIELD GRAIN YIELD 
T/NA T/HA T/HA RGY % 

1) Sorghum/Cow4pea (2:1 on sane row) 0.57 0.63 0.60 128 

2) Sorghum/Cowpea (on sane hill) 0.5 0.66 0.62 132 

3) Sorghun/Crotalaria caricea (sane hill) 0.71 0.70 0.70 149 

4) Sorghum/Cassia obtusifolia (Sane hill) 0.80 0.78 0.79 168 

5) Sorghum JMonocrop 0.47 0.43 0.47 100 
.............................................------------------------------------------------------------


Average 0.62 0.65 0.63
 

1Te:= H.S.; C.V. = 26; F e = 1.S.; Fji = .S.; LSD-hT = 0.17 T/HA 

1o11 ROY %=Relative Grain Yie~d in %. 
Intreatments 2,3,and 4cowpea, Crotalaria and Cassia were removed about 20 days after
 
sorghum emergence.
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In general, both crops were ncgativcly affected by Striga in their vegctative an"
reproductive organs. Consequently grain yields were low. 

In the case of maize grain yield varied between 1.08 t/la and 2.25 t/ha. Highlysignificant differences wcre found between varieties. CMS-8503 outyielded TZPB-SR
significantly in this severely infested Alfisol. There was significant differcnce between the 
.reatments. All the intercropping treatments outyielded the monocropping (control) treatment.
The highest yield was obtained in the case of intercrop maize/C t" obtusifolia. As compared
to the check, this treatment produced an extra yield of 0.79 t.ha (61%). The interaction 
variety x treatment was not significant. 

In the case of sorghum grain yield varied between 0.47 t/ha and 0.78 t/ha. There was 
no significant difference between varieties. All the intercropping patterns outyielded thecontrol (monocropping). The best treatment was sorghum intercroped with Cassia obtusilolia. 
As compared to check, this treatment was associated with a yield increase of 0.32 t/ha (65 9).
More research will be conducted on this subject next year. 

4.4.6. Effects of different rates and timings of urea sidedress application on niaize
and sorghum yield in an alfisol severely infested with striga in the subhumid lowland 
savanna.
 

This experiment started in 1991 and consisted of the following treatments a) 2 rates
of urea sidedress application for maize 100 and 200 kgs/ha for sorghum 50, and 100 kgs/ha,
b) 3 timings of urea sidedress application 7 DAP (days after planting), 14 DAP, and 28
DAP. The following crops were used as test crops a) maize CMS-8503 and TZPI,-SR, and
b) sorghum Daiougari and CS-95. The soil was infested with StrigA hermonthica by natural 
and artificial infestation. The main objective of this experiment was a) to evaluate the 
response of maize and sorghum to different rates and timings of urea sidedress application 
on an Alfisol severely infested with Striga b) to determine the value of rates and timing of
Urea to alleviate the Striga damage on maize and sorghum. Treatments and partial results are
indicated in tablcs 4.4.6m and 4.4.6s. Both maize and sorghum crops were adversely affected
by Striga incidence in their vegetative as well as reproductive stages. The magnitude of the 
damage varied with crops, varieties and treatments. 

in the case of maize grain yield varied between 2.08 t/ha and 4.33 t/ha. CMS-8503
significantly outyicided TZP13-SR in this soil severely infested with Striga. The reverse should
be expected in a non-infested soil. The best treatment in this experiment was the use of 100
kgs Urea sidedress application at 14 WAP. The less effective treatment was 100 kgs Urea
applied 7 DAP. The interaction variety x treatments was not significant. 

In the case of sorghum grain yield varied between 0.62 t/ha to 1.64 tlha. Local
Damougari significantly outyielded local Damougari (0.27 t/hia, 28%). The interaction 
treatments x varieties was not significan'. This experiment confirms the importance of rates
and timings of Urea to alleviate Striga damage on maize and sorghum in the subliumid
lowland savanna. More research will be conducted on this subject to confirn these trends. 
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TABLE 4.4.6n: Effect of different rates and timings of urea application on maize yield inan alfisol
 
severely infested with striga inthe subhumid lowland savanna, karite (1991)
 

TREATMENTS TZPB-SR CMS-8503 AVERAGE YIELD 
GRAIN YIELD GRAIN YIELD T/HA 

UREA SIDEDRESS APPLICATION T/HA T/HA 

1) 100 Urea/ha (7DAP) 2.08 2.38 2.23 
2) 100 Urea/ha (14 DAP) 2.90 4.33 3.61 
3) 100 Urea/ha (28 DAP) 2.28 3.25 2.76 
4) 200 Urea/ha (7DAP) 2.63 3.55 3.09 
5) 200 Urea/ha (14 DAP) 2.48 3.85 3.16 
6) 200 Urea/ha (28 DAP) 2.38 3.20 2.79 

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


Average 	 2.45 3.42 2.93
 
...............................................................................................
 

= Fu = H.S.; F T =HS.; C.V. = 16% ; L.S.D. = 0.38 t/ha ; FVAR X TRT N.S. 
I~oAe Dais After Planting. 

Table 4,4.6s: 	 Effect of different rates and timings of urea application on sorghum yield on an alfisol
 
severely infested ;with striga inthe subhunid lowland savanna at karite, djalingo (1991)
 

TREATIENITS CS-95 DAMOUGARI 
GRAIN YIELD GRAIN YIELD AVERAGE 

UREA SIDE DRESS APPLICATION (T/HA) (T/HA) T/HA 

1) 50 kg Urea/ha (7 DAP) 0.98 0.62 0.80 
2) 50 kg Urea/ha (14 DAP) 1.11 0.66 0.88 
3) 50 kg Urea;ha (20 DAP) 1.64 1.28 140 
4) 100 kg Urea/ha (7DAP) 1.37 0.99 1.18 
5) 100 kg Urea/ha (14 DAP) 1.10 1.05 1.07 
6) 100 kg Urea/ha (28 DAP) 1.07 1.04 1.05 

Average 	 1.21 0.94 1.07
 

FT H. S. ; FVA. = H. S.; F~kR XTRT = 1.S.; L.S.D. TT = 0.19 T/HA ;C.V. =17%. 
Ne: DAP =Days after planting.
 

4.5 VISITORS 

Many persons (national and international) came to visit our field trials in 1991. 
Among them were : 131 farmers, 26 development and extension agents, 20 international 
visitors. Most of them were quite imp'ressed with the system of alley cropping with pigeon 
peas hedgrow and conservation farming technologies used in our experiments. As a result, 
SODECOTON has decided to apply these technologies in 3 observation villages during 1992 
cropping season. 
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5. SORGHUM RESEARCH UNIT
 

5.1 INTRODUCTION 

Sorghum and pearl millet are the major cereals cultivated throughout the. Adamaoua,
North and Far North provinces. The importance of these cereals within this region decreases 
as one moves from the Far North to the Adamaoua province, corresponding closely with the 
increase in rainfall and longer growing season. Sorghum is grown during the rainy season 
and in post rainy season, the latter crop known as "Muskwari", is a transplanted sorghum 
grown on residual soil moisture. Millet is grown only in thc rainy season. 

The goal of sorghum breeding is to increase sorghum and millet production through
the development of' high yielding cultivar; resistant to various pests and diseases. Efforts 
have been directed toward developing short term breeding strategies which included screening
of available germplasm and introduction of exotic germplasm 'Irom International Research 
Center. More than 1900 lines of local gcrmplasm have been evaluated. Another goal is 
developing long-term breeding strategies which included crossing and screening of segregating
materials. More than 450 crosses have been attempted, including local x local, local x 
exotic, and exotic x exotic, which are at present in Fl, F2, F3, F4, and F5 generations. 

In 190 1 emphasis was on breeding sorghum for drought tolerance, striga resistince/
tolerance, identify sources Of resistance by screening additional germplasmn (local and exotic),
idcntilv shorl cycle and non-photopcriod sensiti\,e line for pearl millet. 

5.3 ACCOMPLISI-IMENTS 

Cjecti.es 
 Activities Accomplishnents
 

Operation 1: Developnent of suitable cultivars of sorghun for different ecological zones.
 

1.1 Pro.:i. i r 
to -;arius u;ers. 

vrieties 1.1 Genetic naterials F1 to F5 
are being tested. Prelininary 

1.1 65 crosses were made by 
hand enasculation. 34 Fl 

yield trial. lin- exotic lines 
introduced, 

crosses, 23 F2 progenies. 74 
progenies, 90 F4 progenies, 68 
F4 progenies fron SADCC 
region, 9 F5 progenies were 
evaluated, selected and 
advanced to next generation. 
Several prelininary yield 
trials were conducted. 
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Objectives Activities 


1.2 Increase sorghum 1.2 Multilocation trial. 

productivity. Large quantity of seed 


distributed to farmers and 

seed companies. International 

trials are being conducted. 


Operation 2: Development of varieties resistant to striga
 

2.1 Develop high level of 

resistance to striga. 


2.2 Provide range of resistant 

cultivars. 


2.1 Hational striga nursery 

and West and Central africa 

Striga trial being carried 

out. 


2.2 Select cultivars 

resistant/tolerant to Siga 

hermonthica within local and 

exotic gernplasm. 


Operation 3: Maintenance, testing, and evaluate Hybrid parents
 

3.1 maintaining genetic 

resources for hybrid 


development. 


3.2 Identify suitable male and 


female parents. 


3.1 Many A/B lines have been 


maintained and evaluated for 


drought resistant and disease 


resistant. 


3.2 Selection of male and 


female parents which could 


combine to give the best 


hybrid, 
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Accomplishments
 
0­

1.2 Two sets of multi-location
 
sorghum variety trials (early
 
& medium) comprised of 6
 
trials of 20 entries each were
 
carried out on 5different
 
locations. 10 international
 
trials, dealing with drought,
 
pest resistant, striga, Hybrid
 
were carried out. Breeder's
 
seed of 5 advanced promising
 
sorghum lines were multiplied.
 

2.1 A West Africa Sorghum
 
Striga trial comprised of 12
 
entries and anational sorghum
 
striga trial made of 21
 
entries was conducted. Results
 
are presented inthe report.
 

2.2 A collection of 63
 
varieties of diverse origin
 
was evaluated insingle
 
observation rows replicated
 
twice. This evaluation was
 
made ina field heavily
 
ibested with striga.
 

3.1 29 A/B lines of different
 

origin (ICRISAT, Texas A & M)
 

were planted at Guiring and
 

evaluated for % seed set,
 

drought, incidence of sooty
 
stripe, grey leaf spot, and
 

anthracnose, average tine to
 

flower, plant height.
 

3.2 Inorder to select
 

suitable male parents for
 

future use 19 local lines used
 

as uale parents were crossed
 
to 6different A linies
 
(females). The performance of
 
the progenies will be
 
evaluated and their conbining
 
ability established. The best
 
combiners may be selected as
 
restorers.
 



Objectives 


4.1 Obtain uniform and pure 

seed of promising selection, 

Produce adequate seed 

quantity. 


Activities 


4.1 Multiply breeders seed to 

meet the requirement of 

sorghum researchers and 

private seed agencies. 


Operation 5: Muskwari germplasm collection, maintenance and evaluation.
 

5.1 Evaluated the various 

nuskwari collections. 


5.2 Multiply seed of pronising 

entries for agrononic study. 


5.1 (Not yet carried out) 

Cultivars available with 

defined traits selection will 

be made within these 

cultivars. 


5.2 Promising varieties will 

be multiplied. 


Operation 6: Development of suitable pearl millet cultivars.
 

6.1 Identify agrono-nically 6.1 Select high yielding 

superior lines with stable varieties and resistance to 

source of downy mildew. downy mildew. 


Accomplishments
 

4.1 The seed of five released
 
varieties were multiplied. All
 
harvestable panicles were
 
bagged soon after panicle
 
emergence to avoid out
 
crossing and to maintain
 
purity of the line. Sone of
 
the seed will be distributed
 
to the farmers and other used
 
for research purposes.
 

5.1 A collection of 167
 
varieties of diverse origin
 
were evaluated ina t-o rows
 
plot replicated three tikes.
 
The crops are not yat
 
harvested. However, most of 
the entries exhibited useful
 
agro- nonic chiracteristics.
 
Except for the sporadic
 
occurrence of long snut, no
 
other disease A-s observed in 
the plots.
 

5.2 The seed of S.UAPI 40
 
promising JMus1:"ari varwet, was 
multiplied on a very snail 
scale. 

6.1 43 advanced genera-tion
 
progenies were planted and
 
screened for major pearl
 
millet diseases (ergot, downy
 
mildew, smut) and effective
 
tillering capability. Data
 
were also taken on earliness
 
and lodging.
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,Objectives 	 Activities Accomplishments
 

6.2 Develop cultivars of 6.2 Preliminary pearl millet 6.2 A first set of multi­
yield trial and multilocation location yield trials composed
 
yield trials are being of 12 entries including two
 
conducted indifferent zones. checks (IKMV-8201 and Mouri)
 
Maturity cycle isthe main was carried out inthree
 
criteria of selection. locations. Asecond set made
 

of advanced breeding materials
 
(18 entries) from different
 
research institutes was also
 
carried out in3locations.
 
All results are presented in
 
the report.
 

5.2 SUMMARY OF PROGRAM ACTIVITIES 

A large number of diverse breeding lines, elite varieties, preliminary lines and some 
few hybrids, male and female parents for hybrids production and sources of resistance to 
various stress factors were evaluated in diflerent nurseries. Selected germplasm accessions 
and advance breeding lines are under multilocation trial. A crossing program involving local 
adapted lines, promising exotic lines and sources of resistance to stress factors have been 
organized. 

Particular emphasis was placed on striga/varieties development testing and drought. 
Pearl millet work includted evaluation of local germplasm and mass selection, evaluation of 
elite breeding material received from other programs to diversify the genetic base of the 
breeding program. 78 accessions comprised of local germplasm, advanced selections from 

crosses or introduced material from ICRISAT, India were evaluated and screened for various 
pests. Multilocation trials were conducted to evaluate early maturing varieties for late sown 
conditions. A list of sorghum and pearl millet trials and nurseries planted is presented below. 

SORGHUM MID MIILE' BREEDING TRIALS - 1991 

ENTRIES REPS 	 DATE OF LOCATION 
PLAUTING 

Characterization of Sorghum Test 12 4 14 - 6 Guiring 
Location Environment Trial 
West African Sorghum Variety 14 3 Guiring 
Adaptation Trial 
West African Sorghum Hybrid 20 3 14 - 6 Guiring 
Adaptation Trial (Early) 
International Sorghum Variety 27 3 14 -6 Guiring 
and hybrid Adaptation Trial 
West African Sorghum Hybrid 20 3 Sanguere 
Adaptation Trial (Ilediun) 
Cameroon Sorghum Hybrid 54 3 Guiring 
Observation Hursery-91 
Trial 1 and 2 (Early) 

81
 



Cont'd.
 

TRIALS 

Cameroon Sorghum Hybrid 


Observation Nursery-91 

Trial I and 2 (Hedium)
Pioneer Hybrid Test-I 

Pioneer Hybrid Test-2 

West African Sorghum Striga 


Trial-91
National Sorghum Striga Trial-91 

Striga Observation Nursery 

Preliminary Sorghum Variety 

Yield Trial-1 (Early)
Preliminary Sorghum Variety 


Yield Trial-2 (Early)
Preliminary Sorghum Variety 


Yield Trial-I (Medium) 

Preliminary Sorghum Variety
Yield Trial-2 (Medium)

Local Germplasm
Trial-l Selection 


Trial91 

Hultilocation Sorghum Variety 

Adaptation Yield Trial (Early) 


Hultilocation Sorghum Variety 


Adaptation Yield Trial (Medium) 


SORHUUN RSERY SO 


A/B Lines
Evaluation of Hybrids Parents 

Early Germplasms Collection 

Crossing Program-I 

Crossing Program-2 

Fl Generation 

F2 Generation 

F3 Progenies 

F4 Progenies 

F4 Progenies (SADC) 

F5 Progenies
Dvl9 


Development of breeder's Seed
of Advanced PromisiTg Sorghum Lines
Development of Breeder's Seed 

of Released Varieties.
Trialn
Trial
West African Pearl Millet Yield 

Hultilocation 
Pearl Millet Variety
Adaptation Trial-91 (MPMVAT-91) 


20 


25 

36 

6 


16 

19 

34 

23 

74 

90 

68 


5 


4
 

166

16
 

14 


ENTRIES 


54P
 

21 

21 

13 


21 

63 


26 


26 


26 


26
 

20e
20
 

20 
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Sanguere
 

Guifing
3 14 - 6ng 

3
 

3
 

3
 

3 


3Guiring
 

- 13 -6 - 13 - 6 

-
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- -
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- -

- 14 - 6 

Sanuere
 
Ndonkole
 
Ndonkole
 

Ndonkole
 
Guiring
 

Sang
 

Sanuere
 

Sanguere
 

tal
Guetale
 

rTchatibal
 
Guiring
 

Guetale
 
Tcatibal
 
Guiring
 

Soucoundou
Sanguere
 

Guiring
Guiring
 
Guiring
 
Guiring
 
Guiring
 
Guiring
 
Guiring
 

- 13 - 6uiring 

Guiring 
--Guiring " Guiring
 

" Gulfing
 
"
- Guiring
 

15 -7 Guiring
 

Gueling
i
Guetale
 

Yoldeo
 
Tchatiball
 



Cont'd.
 
0 

ENTRIES REPS DATE OF LOCATION
 
PLANT IHG 

PEARL MILLET NURSERY 

Gernplaso Selections Evaluation 19
 
Guiring
 
F5 Generation 
 43
 
Guiring
 
Seed Multiplication 2
 
Guiring
 

Plant Protection
 

Yoldeo
West African Leaf Disease 18 2 


Nursery
 
Soucoundou
International Sten Borer Nursery 12 3 


5.4 1-ESEACH FINDINGS 

Multilocation Variety Yield Trials Evaluation 

A Network of' variety trials at several locations was carried out over a range of 
were advancedclimatic and edaphic environments. The varieties tested selected from 

breeding material of the program's exotic collection of different research institutes and local 

gerniplasm. 

The objectives were: 
I) Compare the performance of local varieties with that of introduced varieties 

2) Compare the performance of advance breeding lines with that of local and introduced 

varieties.
 
3) 

Evaluate the magnitude of the genotype x environment (GE) interaction in the

Identify/develop superior varieties/lines that fit into the existing farming system. 

4) 
sorghum growing areas. 

The first set of these trial aim to evaluateThe results of' trials are presented below. 
the local germplasm. All multilocation variety tests consisted of 19 to 20 entries planted in 

4 rows plot with 4 replications. Seed spacing was 20cm apart in a row and 80cm between 

was collected on grain yield, days to 50% flowering, plant height, plant count 
rows. Data 

1000 grain weight. Fertilizer
after thinning, panicle count at harvest, panicle length and 

20 Kg P205; 20 Kg l(20/la) was uniform for all the experiments.
application (60 Kg N; 

and K,0 were applied before sowing.
Nitrogen was applied in two split doses whereas P20 
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F.valuation of Local Getru)plasnil (Guiring) 

The variation aniong ci,;iiS was highly significant for all traits eCasu rCd, which 
indicatcs the pCsencC of' significant phellnotyl e variability among the local and i iprovcd 
varieties tested. The varietal means for all traits are presented in Table I. l'hlicmean grain 
yield was 4600 kg/ha. lhe hightest yielding genotype was CS 95 (5309 Kg/ha) f'ollowed by 
Itllbassiri (5125 Kg/lha), Zouayc (5021 Kg/ha), Wongtosho (5021 Kg/ha). All improved 
ViiCtiCs malurCd early and sufl'ercd hird danage which led to a decrease in yield. 

Yolco 

A similar tcst with the same cntries was conducted at Yoldeo. )espite the low yield, 
variety cl'cets were significait for most of the traits. Analysis and means of*different traits 
are prcsctcd ill 'ablc 2. The ncan grain yield was 2219 Kg/ha. The local variety Zotiayc 
oltaincd the highest yield of' 3421 Kg/ha, fo'llowCd by S35 (2975 Kg/ha), Wongioslto (2934 
Kg/ha), SC 181 (2837 Kg/ha). The late three cntrics did itot difler signil'icanitly fi'rom each 
other. Thc l)t))r yield of' all imIpro ,cl cultivars can be attril :utcd to grai i loss due to birds 
cOItbitiCd with delayed harvCstilig. 

Multilocation Sorghum Variety Trial (Guiring Eiarly) 

'l'abl 3 contains the yield anid agronomic data rccorded. Variety effects were 
significant f')r all traits and coeflicients of variation were low. The mean grain yield was 
48,12 Kg/ha. ICSV-1079 and CS-63 were the best yielding entries fllowed by five entries 
having no significant difference. 'l'icse are l)amOUgari, CS 251, CS 54, S35, CS 130. All 
these acIh 1igh yiCldilg, early maturimig varieties haviIg medium plat height. 

Guiring (Medium) 

Analysis and means are presentcd in Table 4. The mean grain yield was 2368 Kg/ha 
and ranged ['mtn 2531 Kg/ha For CS 233 to 1284 Kg/ha for CS 316. The highest grain yield 
was obtained from CS 233 and CS 85. There were no significant differcnces aniong the 12 
mcdium yielding entries. Most entries were relatively late naturing and tall. 

Soucoundou (Medium) 

'l'wenty cntrics including a check CS 95 were evaluated at Soucoundou. The mean 
pcl rmancc of grain yield and other traits are prescntcd inTable 10. Considering graili yield, 
the check variety CS 95 rankcd first yielding 2425 Kg/ha, Followed by CS 61 (2240 Kg/ha), 
CS 278 (2109 Kg/ha). These genotypes were less attacked by fbliair discase, and all wcre 
white graill color. All exotic lines were poolr yielder. The average grain yield was 1219 
Kg/ha. The effect of variety was significant for' all traits. High variability (CV 35.6%) w;,s 
observed on yield. This is due to the hetcrogencous naturc of' the field which was formerly 
)lanted in cotton and a part ol' it in fallow. 
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Table 1: Trial : Evaluation of Local Germplasm Location: Guiring, Maroua Research Station
 
- - ..--
. . . . - - -- -- - . . . -- - - -- - . . - -- - - . -.-.-- .-.- ---­. . - . . - . . -- . .- . . . . . . . . - --. -. -. - - . -. -- - - -- -. . . - - - -. . -. --- --

Selected Grain Rank Days to 9 Plant Plant Panicle Panicle 1000 
50% Height Count Count Length Grain
Entries Yield 

(Kg/ba) Flowering at Harv./ha (cm) kbilt 
, , * Thin./ha * * 

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

4 54 355 76562 67500 24.75 33.15
Wongtosho 5021 

33.45
Dadjanaka 4768 	 9 57 425 75937 64375 23.75 


8 55 380 74375 70312 25.25 34.57
Barlang 4918 

Gueling Gueling 5003 6 53 315 67812 68125 22.25 34.10
 

2 61 418 82500 67187 20.00 34.37
Boulbassiri 5125 

31.62
Gueling 	 4690 10 58 403 76562 72187 26.00 


3 51 201 P2187 85937 17.00 33.25
Zouaye 	 5021 

S-35 5012 	 5 53 223 66562 59687 26.25 34.65
 

1 53 215 63437 56562 23.25 34.67
CS-95 	 5309 

53750 24.05 34.97
CS-141 4956 	 7 59 305 59375 


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


Overall Mean 4600 57 319 71250 66856 22 34.1 

SE + 261.1 0.67 13.24 3992.7 5705 1.32 0.83 

CV (%) 11.35 2.39 8.28 11.21 17.07 12.02 4.91 
...........................................-------------------------------------------------------------­

* Significant at 5, 

Table 2: Trial :Evaluation of Local Gernplasa Location: YOLDEO
 

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

Selected Grain Rank Days to Plant Plant Panicle Panicle 1000 

Entries Yield 50% Height Count Count Length Grain 

(Kg/ha) Flowering at Harv./ha (cn) It* 
, * * Thin./ha * * 

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

293 45625 45312 25.50 25.90
Wongtosho 2934 	 3 65 
5 287 	 26.10
Barlang 2678 67 55000 55000 25.50 


322 47187 46562 20.25 26.0
Boulbassiri 2650 	 6 70 

55937 	 26.90
Damougari 2531 	 8 66 199 55625 14.25 


292 40312 40312 19.25 22.25
WIalaganari 909 17 72 


S-35 2975 2 65 206 42187 42107 27.50 ?0.55
 

210 31250 31562 21.75 29.00
CS-95 2191 10 67 

9 206 41875 28.90
CS-54 2343 66 46875 25.50 


7 212 51876 51250 2F.25 28.15
CS-120 	 2601 68 

4 	 265 54687 29.55
CS-181 2837 68 	 53312 25.75 


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

68 	 48033
Overall Mean 2219 258.97 47077 22.5 26.23 

SE + 292.2 0.88 12.39 5179.9 5038.2 1.47 0.81 

CV (%) 	 26.33 2.60 9.57 21.57 21.40 13.07 6.24 
.............................................--------------------------------------------------------------

Significant at 5%
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--------------------------------------------------------- ---------------- ---- ------

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

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

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

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

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

Table 3: Trial -:Multilocation Sorghum Variety Adaptation (Early-91)
 
Location: Guiring, Maroua Research Station
 

Selected Grain Rank Days to Plant Plant Panicle Panicle 1000 
Entries Yield 501 Height Count Count Length Grain 

(Kg/ha) 
* 

Flowering 
* * 

at 
Thin./ha 

Harv./ha 
* 

(ca) 
* 

Wr 

CE-196-7-2-1 4950 10 57 240 113437 102500 22.25 24.87
 
CC-210 4718 13 63 223 82500 79062 
 26.50 34.15
 
ICSV-1079 5603 2 58 
 218 75625 74062 28.25 28.05
 
CS-63 5715 1 65 208 67812 90000 32.25 35.30
 
CS-54 5362 5 58 
 240 68437 71250 24.25 37.52
 
ICSV-111 5009 8 60 226 70937 63750 24.25 38.02
 
CS-251 5375 4 63 225 67812 67187 24.50 
 36.25
 
CS-278 4962 9 65 
 341 91875 68437 28.50 39.22
 
S-35 5256 6 58 213 64375 62187 25.00 36.32
 
CS-130 5243 7 
 58 218 75312 60000 25.00 36.90
 
Damougari 5406 3 59 186 89375 85312 14.50 34.37
 

Overall Mean 4842.27 61 235.78 76760 72154 26.00 33.9
 
SE + 299.22 1.23 18.31 5570.7 4218.3 1.09 0.81
 
CV (%) 12.36 4.06 15.53 14.51 11.69 8.42 4.79
 

* Significant at 5% 

Table 4: 	Trial : Hultilocation Sorghum Variety Adaptation (Medium-91) 
Location: Guiring, Iaroua Research Station 

Selected Grain Rank Days to Plant Plant Ponicle Panicle 1000 
Entries Yield 50% Height Count Count Length Grain 

(Kg/ha) Flowering at Harv./ha (ci) 19# 
* * * Thin./ha * * 

CS-144 	 2512 8 70 238 65605 52500 24.75 29.22 
CS-233 3531 1 65 261 67812 62500 23.75 39.05 
CS-229 2284 10 68 221 65937 62812 24.25 32.05 
CS-181 3131 4 66 282 68437 54687 22.00 33.10 
CS-244 3468 3 63 227 64375 55000 25.50 31.60 
CS-251 2650 7 63 205 63125 51875 24.00 33.10 
CS-278 2296 9 65 251 62500 53750 24.00 32.05
 
CS-61 2746 5 62 
 206 55000 44687 23.00 33.97
 
CS-95 2709 6 61 211 61875 51250 24.00 31.62
 
CS-85 3503 2 68 232 63437 57500 25.00 28.02
 

Overall Mean 2368.16 66 221.19 65031 52562 
 23.74 30.22
 
SE+ 629.5 1.43 12.41 2640.6 5143.23 1.36 1.60
 
CV (%) 
 4.33 11.23 8.12 19.57 11.53 10.60 
....- ..------..-.. -... - .. ... .. . .. ..-------------------------------------------------------------­
* significant at 5% 
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Striga 

The objectives of the program are: 

Developing reliable screening techniques 
Identifying striga resistant/tolerant sorghum cultivars 
Increasing resistance level through intercrossing of different sources of resistance. 

Three trials were carried out. The National Sorghum Striga Nursery composed of 21 

entries including one susceptible check (CK60B), The West and Central Africa sorghum 

Striga Trial and one evaluation of germplasm collection. 

West and Central African Sorghum Striga Trial 

The trial was affectcd by drought at planting and at the end of cycle by bird damage, 
so very hi-gh CVs were obtained for grain yield which rendered the interpretation of data 

difficult. However, somIe coacIlusiun may be drawn. None of the entries tested was totally 

striga free. The less suscLptible lines were IS 1534.3, CS-95, ('S-210. The mean strioa 

emergence levels in the trials was %ery high; 13.31/m 2 . Although the trial was affected by 

drought, some selection, that vithstood the drought were advanced for further testing. HIigh 

yielding vari. ties were CS-95. CS-210, 82-S.51-xCS-61. The check varieties S-35 and 

1am1Oug:.''ri yieLded \ery low. S35 was severely aucked by birds. 

PO3RAM,S11 .ECTIOll AIND TII.,-(,P.1-3 " 

A'13 Obs:h'i Nirerv 

l-iybrid development is not a major objective of our program. The single purpose was 

to maintain some germplasni and identify female parents as well as restorers which may help 

for future brecding- strategies. 56 A/B lines were planted at Guiring. The A lines were 

bagged soon afwer panicle emergence and % self fertility/seed set was evaluated. Except for 

5, all female parents maintained the sterility and didn't show symptoms of sterility 
was moderate but long smut appeared in severebreakdown. Incidence of various diseases 

proportions on some entries. Further evaluation of the selected lines may reveal stable 

multiple disease resistant lines and sterility. 

Hand Emasculation 

A total of 65 single crosses were made during the 1991 cropping season at Guiring. 

Parents were selected on the basic of defined characteristics (drought tolerance, striga 

tolerance, disease tolerance, color of the grain and yield). These crosses involved local x 

local; local x exotic; exotic x exotic. 

F1 Generation 

Thirty four FI crosses selected from 1990 hand emnasculations were grown at Guiring. 

All plants were selfed. The progenies will be grown as F2 in Guiring. Selection will follow 

in the subsequent generation. 
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F2 Generation 

Twenty three (23) lines were advanced to F2 generation. The best plants were tagged 
and harvested. A total of 100 plants were harvested after final selection. These plants were 
threshed separately. The progenies will be grown as 1,3 in the next generation. 

F3 Generation 

Progeny from 74 selected F2 single plants were planted in five rows/plot. About two 
hundred plants were selected and harvested. All lines were selected for disease tolerance, 
earliness, height and yield potential. 

F4 Generation 

A total of 167 progenies selected during the last cropping season were grown. Selling 
and selection were followed. At harvest five to six plants were selected within each family. 
Some lines which did not show desirable characteristics were dropped. The selected crosses 
will be advanced to F5 generation. 

COLLABORATIVE RESEARCH 

Genetic improvement of crop species depends upon the quantum of genetic resources 
available and the proportion of genetic variability exploited by breeding programs. A 
prolportion of useful intrOductions could contribute significantly to the improvement of the 
crop. Therefore, a set of' trials composed of elitc lines from advanced research institutes and 
dil'Ifrent national progr' ins wCrC carlried out. It was Cncoura oing to find several accessions 
showing high agronom icscores, high yielding potential, divergent panicle characteristics and 
multiple disease resistance. The result of different trials are presented below in brief. 

Characterization of Sorghum Test Locations Environment Trial 

Twelve entries were evaluated at Guiring. The effect of varieties was significant for 
most of the traits. Variety mean and agronomic data are presented in Table 5. The mean 
grain yield was 2994 ranged from 3912 for CSH II (Hybrid) to (1758 Kg/ha) for IS3693 
A group of the first high entries were not significantly different from each other in terms of 
grain yield even though the maturity cycle was different. The highest yielding entries CH 
I and C-I 11 are hybrids. S-35 the local check ranked 4th. The high coefficient of variation 
(CV 23.09) for the trial is probably dr,, to significant genotypic and phenotypic variability 
among the varieties tested. 

International Sorghum Variety and Hybrid Adaptation Trial (Medium) 

The test consisted of 27 entries all evaluated at Guiring. The varietal mean is 
presented in Table 6. It was one of the best tests conducted at Guiring and aimed to compare 
the performance of' hybrids with that of varieties. The mean grain yield was 3949 Kg/ha 
ranging from 6700 Kg/ha for ICSH 88065 to 1045 Kg/ha for 5 DX 60. The effect of variety 
was significant for all characters. The highest yielding entry was ICSH 88065, hybrid. A 
group of' six entries were found to be high yielding and not significantly different from each 
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other. Four of the six entries were hybrid. These are ICSH 110, SPH 768, ICSH 88065, 
ICSH 90002. The best high yielding varieties are ICSV 111, SPV 669. The hybrids 
maintained better plant stands, vigorous growth, earlier flowering and better panicle exertion; 
but most oo"hybrids succumbed to charcoal root disease at harvesting time. That led to serve 
loging. The Check S35 yielded 3795 Kg/ha and ranked 16th. 

West African Sorghum Hybrid Adaptation Trial (Early Duration) 

Earlier reports from different research activities reviewers indicated that small farmers 
could not grow hybrids because the grain yield advantage of hybrids over varieties was not 

apparent. The chances of identification of high yielding hybrids could be high in a collection 
of hybrids of diverse origin. 

This test consisted of 18 hybrids and two varieties used as checks. Grain yield and 
agronomic data are presented in Table 7. The effect of hybrid was significant for all trait 

except the number of plant count after thinning. This implies uniform plant stand. Gmain 
yield were high with overall mean at 4499 Kg/ha ranging from 6000 Kg/ha for ICSH 507 

to 9016 Kg/ha for ICSH 89013. The Check variety ICSV 111 and S-35 yielded 4750 Kg/ha, 
4641 Kg/ha and ranked 7th and 10th respectively. A group of 15 entries including the two 

check varieties were found to be high yielding and not significantly different from each 
other. All hybrids maintained vigorous growth and better panicle exertion. 

West African Sorghum Variety Adaptation Trial (Early) 

The objectives of early variety trials were to 1) compare the performance of recent 

early maturity selections with that of some exotics and 2) identify and increase superior 
varieties for extensive multilocational testing. The trial consisted of 14 entries. Yield and 
agronomic data are presented in Table 8. The effect of variety was significant and the 
coefficient of variation relatively high. Grain yields were high, averaging 4388 Kg/ha and 
ranging from 6112 Kg/ha for 90W 186 to 2008 Kg/ha for ICSV 401. S-35 a "local" 

contribution yielded 4008 Kg/ha and ranked 10th. A group of 8 entries were found to be high 
yielding and not significantly different from each other. The best yielding were 90W 186, 
Naga White, CSM 219, CE 314-18, 90W 177, SSV-2. 

West Africrri sorghum Variety Adaptation Trial (Medium) 

The objective is to identify medium cycle varieties for the intermediate rainfall zone. 
(800-1200mm annual precipitation). Varietal means are presented in Table 9. The effect of 
variety was significant for all characters except for plant count after thinning. Mean grain 
yield was 3450 Kg/ha and ranged from 5095 Kg/ha for S-35 the local control to 270 Kg/ha 
for blanc de Bagou, a local from Benin. The second high yielding variety was 83-3148-2-1 
with 4866 Kg/ha 
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Table 5: Trial : Characterization of Sorghum Test Location Environment Trial-91 
Location: Guiring, Maroua Research Station 

Selected Grain Rank Days to Plant Plant Panicle 1000 
Entries Yield 50% Height Count Weight Grain 

(Kg/ha) Flowering (c") at (Kg/ha) 
• * * Thin./ha * 

CSH 1 3406 3 51 135 70937 4553 32.97 
CSH 11 3912 1 63 152 68437 5359 24.15 
E35-1 3331 5 71 225 64062 4068 33.05 
ICSV-112 3605 2 65 158 67812 4337 22.65 
FRAMIDA 3134 7 69 241 69375 4203 38.05 
IRAT 204 3112 8 52 136 73125 3943 33.37 
NAGA WHITE 3165 6 59 185 71562 3818 31.07 
S-35 3353 4 60 205 64062 4128 35.02 

Overall Mean 2994.79 62 184.47 67942 3867 30.79 
SE 405.60 1.50 10.52 2482.82 439.18 0.92 
CV (%) 27.09 5.07 11.41 7.31 22.71 6.03 

* Significant at 5%Level. 

Table 6: Trial : Characterization of Sorghum Test Location Environment Trial-91 
Location: Guiring, Maroua Research Station
 

Selected Grain Rank Days to Plant Plant Panicle 1000
 
Entries Yield 50% Height Count Weight &-an 

(Kg/ba) Flowering (cm) at (Kg/ha) i# 
• * * Thin./ba * 

ICSH 8710001 4054 12 60 188 60833 5612 25.86
 
ICSH 88065 6700 1 57 240 72083 8337 26.60
 
ICSH 89020 4516 10 56 198 64583 5762 25.06
 
ICSH 89051 4666 8 49 188 67916 5641 30.30
 
ICSH 89123 4383 11 60 181 66666 6066 24.70
 
ICSH 90002 5333 4 60 190 66666 6387 28.43
 
ICSV 88013 4854 7 55 193 70000 5858 22.73
 
ICSV ill 5012 6 60 213 70833 7012 36.93
 
SPH 468 5554 3 55 191 70833 6954 30.43
 
SPV 669 5137 5 62 220 68333 6462 29.13
 
ICSH 110 6282 2 59 193 70833 8320 30.00
 
S-35 3795 16 60 215 65416 4854 35.23
 

Overall Mean 3949 62 198 67206 5187.80 27.44 
SE 646.03 1.67 9.91 2328.62 840 1.46 
CV (%) 28.34 4.62 8.65 6.00 28.05 9.22 

significant at 5% Level. 
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----------------------------------------------------------------------------- ------

Table 7: Trial :West African Sorghum Hybrid Adaptation Trial-91 (Early)
 
Location: Guiring, Maroua Research Station
 

Selected Grain Rank Days b) Plant Plant Panicle 1000 

Entries Yield 50% Height Count Count Grain 

(Kg/ha) Flowering (cm) at at WiJt 
, , * Thin./ha Harv./ha 

70833 61666 30.63
ICSH 780 5175 	 3 55 195 

68333 56666 29.16
ICSH 89001 NG 4583 11 58 208 

73333 63333 26.53
ICSH 89005 NG 4200 16 66 185 


183 67500 69166 31.33
ICSH 90002 NG 4808 	 6 60 

8 186 71666 60833 28.10
ICSH 90003 NG 4733 	 59 


205 70833 65000 30.50
ICSH 90004 NG 5225 2 63 

200 69166 62500 28.26
ICSH 507 6000 	 1 58 


69 203 71666 65833 27.86
ICSH 89002 NG 4883 	 5 

60 173 63333 58333 24.40
ICSH 890007 I 4216 14 

63 201 66666 64166 28.00
ICSH 90005 NG 4975 	 4 

61 176 76666 60000 26.00
ICSH 89009 NG 4691 	 9 


12 60 166 69166 66666 24.43
ICSH 89012 NG 4450 

17 63 181 67500 58333 27.73
ICSH 90006 NG 4066 

13 59 193 70833 65833 24.90
ICSH 89004 NG 4233 

I11R.U SORGHUM 
15 64 158.33 60000 49166 26.93
HYBRID-I 4208.33 


IBRAN SRGUI 
65000 61666 34.20
ICSV 111 4?50.00 7 59 223.33 
65833 59166 34.16S-35 4641.66 10 60 226.66 


.......................................------------------------------------------------------------------­
190.50 68458 60333 28.14
Overall Hein 4499.1? 	 61 

7.06 5137.19 5417.34 1.01SE 66?.47 	 1.18 
3.36 6.42 13.00 15.55 6.25
C. (' 25.70 

---------------........................------------------------------------------------------------------­
* Significant at 5%Level. 
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---------------------------------------------------------------------------------------------------------

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

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

Table 8: Trial :West African Sorghum Variity Adaptation Trial-91 (Early)
 
Location: Guiring, faroua Research Station
 

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

Selected Grain Rank Days to 
 Plant Plant Panicle 1000
 
Entries Yield 	 50% Height Count 
 Count Grain
 

(Kg/ha) Flowering (co) at at Iit
 
* * * Thin./ha Harv./ha 

CE 145-66
 
TRAI;S 2 4520 9 65 
 195 99166 83750 27.06
 
CE 314-18 5362 
 4 58 193 93750 88750 32.86
 
CE 315-14-1-1 4937 7 61 
 233 86250 83333 29.13
 
SSV-2 5079 
 6 63 218 69583 67916 28.03 
CSH 219 5395 3 70 215 71250 69166 37.13 
90W 194 4591 8 68 225 67083 61666 29.00 
90;W 186 5112 1 66 265 74166 65416 33.23 
90W 197 5145 5 67 253 69583 70833 28.96 
NAGA i'HITE 5795 2 59 208 74583 66666 33.70 
S-35 4008 10 61 210 66666 58333 35.73 

Overall Iean 4338.69 	 63 211.55 72440 67708 31.20
 
SE 643.2 
 0.71 10.93 7027.30 5700.76 1.24
 
CV ) 25.40 
 1.96 8.95 16.80 14.58 6.91
 
.......................................-----------------------------------------------------------------..
 

*Significant at 51 Level.
 

Table 9 :	Trial :Pest African Sorghum Variety Adaptation Trial-91 (Mediun)
 
Location: Guiring, flaroua
 

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

Selected Grain Rank Days to Plant Plant Panicle 
 Panicle 1000
 
Entries Yield 
 50% Height Count Count at ;,eight Grain 

(Kgiha) Flowering (co) at Harv./ha (kg/ha) E'eight 
* * Thin./ha * * 

83-313-1-1 3983 7 57 190 66250 
 70416 4895 30.10
 
83-3148-2-1 4866 2 62 
 263 63333 80833 5741 28.43 
90W 187 4312 4 67 310 60000 65000 5375 24.76 
90W 190 4233 5 64 295 66666 74166 5204 25.46
 
90W 193 4691 3 65 298 62083 72500 5983 28.33
 
CS-85 4200 
 6 62 276 68750 65416 5487 24.53
 
S-35 5095 1 58 231 62500 61250 6000 36.73
 
..........................................---------------------------------------------------------------

Overall Mean 3450 
 65 286.57 62794 63480 4359.36 26.38
 
SE 
 563.03 1.22 14.43 4822.86 7919.73 /08.95 0.80
 
CV (%) 28.27 3.27 8.73 13.30 21.81 28.10 5.25
 
..................... 
......................--------------------------------------------------------------­
* Significant at 5%Level. 
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Table 10: Trial :Hultilocation Sorghu Variety Adaptation (Medium-91)
 
Location: Guiring, Maroua Research Station
 

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


Selected Grain Rank Days to Plant 	 Plant Panicle Panicle 1000
 
Count Count Length Grain
Entries field 50% Height 

(Kg/ha) Flowering (co) at Ilarv./ha (co) Weight 
* * * Thin./ha * 

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

5 67 260 60312 41562 28.25 27.85
 

CS-289 1512 6 70 250 61562 

CS-233 1671 


49062 28.00 26.42
 

261 66875 43125 31.75 24.65
CS-265 1484 7 74 


CS-159 1937 4 74 213 67812 53750 22.00 26.32
 
31562 26.25 27.07
CS-244 1446 8 	 64 220 52500 


65 210 58125 33750 27.50 24.92
CS-251 1359 9 

CS-278 2109 3 68 	 291 66562 47812 28.75 28.02
 

205 59062 42812 26.50 28.47
CS-61 2240 2 62 


CS-95 2425 1 60 202 56250 43750 25.00 28.45
 
.......................................------------------------------------------------------------------­

225 57156 37281 27.2 24.0
 

SE+ 217.3 1.98 9.35 5093.9 4887.9 1.42 0.95
 

CV (%) 35.6 5.80 8.29 17.82 26.82 10.46 7.98
 
.......................................-------------------------------------------------------------------


Overall Ifean 1219.2 	 58 


* Significant at 5'Level.
 

PEARL MILLET
 

Introduction 

The objective of pearl millet improvement program is to identify varieties for the 300 

- 900 mm rainfll by selecting varieties having the following characteristics : 

1) Photoperiod sensitive full season varieties that farmers can sow with the early rains 

as his normally practice. 

2) 	photoperiod insensitive early maturing (80 - 110 days) varieties for late planting (July) 

Due to variation in rainfall, the major hust of our research activities is on developing 

low sensitive/insensitive early maturing varieties. Emphasis is toward selecting for 

drought tolerance, resistance or tolerance to diseases and pests (downy mildew, ergot), 

developing adapted varieties and genetic material with high yield potential, stable and 

thus contribute towards increasing and stabilizing millet production in the region. 

Two sets of multilocation trials were also carried out across major pearl millet 

growning areas namely Maroua, Yoldeo, Guetale and Tchatibali. No fertilizer was applied. 

The plant density was kept at about 42000 plants/ha having a row to row distance of 80 cm 

and plant to plant distance of 30 cm. At final thinning one plant per hill was maintained for 

all the pearl millet experiments. Data was collected on grain yield, days to 50% flowering, 

plant height, plant count after thinning, panicle count at harvest, panicle length, and 1000 

grain weight. All analyses were performed using the standard RCB Anova. The first set of 

multilocation trials was composed of early maturing entries. This trial aimed to evaluate 

early maturing (80-100 days) entries suitable for late planting conditions (July). Fourteen 
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varieties and four replications were used at each location. The results are presented belowin brief. The second set of multilocation trialsSahelien center. These 
were PMCT trials received from ICRISATwere 6 replicates randomized block design trials composed of 18entries mostly of early maturing cycle. 

Rainfall and Trial management 

Rainfall at Tchatibali was characterized by a relatively late start and early termination.However in all experimental sites, rain was well distributed in July, August and up to mid-September. The month of August received unusually high precipitation. Most of the testmaterials flowered in the third week of September coinciding with rains, but therefailure of seed set or "pollen wash" effect. Only the late 
was no

flowering types on poor soilsuffered drought during the reproductive phase because of early termination of rain. 
Early maturing entries trials 

Guiring 

Table I I contains the means and agronomic data recorded.planting and timely rainfall contributed to high yields. 
Excellent moisture atThe effect of variety was significantfor grain yield, days to 50% "lowering, plant height, panicle length and 1000 grain yield.The mean grain yield was 3137 kg/ha. Entry TKMV 8201 and CPM-17 were the top yielderswith overall average yield of 3721 kg/ha and 3634 kg/ha followed by CPM- 14 (3453), CPM­18 (3350) and CPM-24 (3346). No significant difference was observed between IKMV-8201and CPM 17. The maturity and height of both entries were similar. The local check Mouriranked 12th behind other local varieties Tchaare dart and Gouzouma. 

Yoldeo 

The analysis of variance and means of the trial are presented in table 12. The effectof variety was significant for grain yield, days to 50% flowering, plant height, panicle length
and 1000 grain weight. 
 The mean grain yield wasfor IKMV-8201 1461 kg/ha and ranged from 2071 kg/hato 1168 for CPM-22. The highest seed yield was that of IKMV-8201, anICRISAT accession at 2071 but was not significantly different from Mouri the check variety
which ranked 2nd.
 

Guetale 

Analysis and means are presented in table 13.for all characters except for plant count after final thinning and panicle count at harvest.
mean grain yield 


The effect of varieties was significant 
was 1903 kg/ha. The The 

kg/ha), IKMV-8201 (2253.13 KG/HA), 
highest yielding genotype were CPM-17 (2259Douvayadkg/ha), PM 1988 (2206 kg/ha), Mouri (2128CPM-21 (2040 kg/ha).

varieties Mouri. 
These entries did not differ significantly from the checkAll above mentioned high yielding entries were observed to have mediumplant height, around 180 m and were early in maturity.55 to 62 days. 50% days of flowering range fromThe length of panicle did not necessaryly have significant effect on yield. 
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Tchatibali 
Table 14 contains the yield and agronomic data recorded in 1991. Very little drought 

were significant for most of the traitsstress was observed at filling stage. 	 Variety effects 
1680 kg/ha and range from 1984 kg/ha to 1475 kg/ha.

recorded. The mean grain yield was 
The highest yielding genotype was CPM-18 followed by Gouzouma PM 1988, CPM-21, 

These last four varieties did not differ significantly from IKMV-8201 and
Mouri, CPM-15. 

12th and yield 1600 kg/ha each. Maturity cycles did not
CPM-17 which ranked 11th and 
differ either. 

'rable 11 : Trial: Pearl millet multilocation variety adaptation trial-1991 

Location: Guiring, Haroua research station.
 

Selected 
Entries 

Grain* 
yield 
kg/ha 

rank 
Days to* 

50% 
flowering 

Plant* 
height 
(cm) 

Plant Panicle 
count count at 
after harv./ha 
thinn./ha 

Panicle 
length 
(cm) 

1000 grain 
weight 
(gram) 

CP!!-14 
CPiI-15 
CPM!-17 
CPiI-18 
CPl-21 
CPMl-24 
ThOV-8201 
Hbankara 
Tchaare 

3453 
3046 
3634 
3350 
3056 
3346 
3721 
2825 
3056 

3 
9 
2 
4 
7 
5 
1 

13 
8 

49 
46 
45 
45 
46 
45 
47 
51 
47 

271 
252 
267 
271 
265 
267 
268 
262 
272 

51562 
50000 
53750 
53750 
52187 
54062 
50312 
51875 
52812 

129063 
128125 
128750 
140937 
132812 
138125 
130000 
141250 
135312 

32.0 
32.5 
34.2 
32.3 
30.3 
27.5 
30.7 
31.5 
32.3 

14.53 
15.20 
15.80 
14.85 
15.17 
14.85 
15.57 
14.20 
14.35 

Overall ne n 3137 
SE 282.91 
CV; 18.04 

47 
1.23 
5.16 

264 
6.66 
5.03 

52276 
2520.80 

9.64 

131227 
11111.04 

16.93 

31.70 
1.77 
11.16 

14.71 
0.36 
4.9 

* Significant at 5'level. 

Table 12: Trial: Pearl millet multilocation variety adaption trial 1991 

Location: Yoldeo Farner'field 

Selected 
Entries 

Grain * 

Yield 
kg/ha 

Rank 
Days toi 

50% 
flowering 

Plant* 
height 
(cm) 

Plant 
count 
after 

Panicle 
count at 
harv./ha 

Paniclek 
length 
(cn) 

1000 grain* 
weight 
(gran) 

thinn. /ha
 

32.5 14.30
49 191 37812 80312
CP4-15 1465 5 

36.5 14.85
6 48 201 34062 81562
CPM-17 1443 


14.85
47 205 37187 94375 32.0
IKI4V-8201 2071 1 

2 56 203 36875 79062 31.3 14.25
 

Mouri 1790 

32.0 14.22
4 55 187 38125 78750
Hbankara 1546 


14.13
198 37500 77812 32.0
Gouzouna 1656 3 54 

36.3 13.55
7 50 193 36250 76562
Tchaare 1371 


32.5 14.25
49 192 37031 78660
Overall mean 1461 

1237.27 5836.23 1.47


SE 138.49 2.00 6.28 	 0.35
 
14.84 9.08 5.04
 

CV% 18.95 8.14 6.54 6.68 


* significant at 5%level 
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Table 13: 
 Trial 
 Pearl millet multilocation variety adaptation trial 1991
 

9.90
 

Location: Guetale 
Selected 
Entries 

Grain* 
Yield 
kg/ha 

Rank 
Days to* 

50% 
flowering 

Plant* 
height 
(cn) 

Plant 
count 
after 

Panicle 
count at 
harv./ha 

Panicle* 
length 
(cm) 

1000 grain* 
weight 
(gram) 

CPH-14 
CPH-17 
CPH-18 
CPH-21 
CPH-24 
IKMV-8201 
fouri 
Gouzouna 
Douvayad 

Overall mean 
SE 
CV% 

1956 
2259 
1715 
2040 
1875 
2253 
2128 
1884 
2206 

1903 
226.20 
23.77 

6 
1 

12 
5 
8 
2 
4 
7 
3 

59 
55 
59 
56 
55 
55 
62 
60 
62 

58 
1.46 
5.00 

168 
193 
177 
172 
172 
183 
187 
196 
191 

180 
6.82 
7.56 

thinn./ha 
37500 100625 
35625 115312 
27187 101562 
38437 121562 
36562 104687 
39687 11250 
38437 96875 
36250 103750 
40937 122187 

36674 105848 
2159,23 9871.94 
11.78 18.65 

33.25 
36.50 
32.50 
30.50 
30.25 
31.75 
30.75 
31.25 
31.50 

32.35 
1.38 
8.58 

13.5 
14.37 
13.55 
14.00 
13.95 
14.30 
13.77 
13.10 
13.62 

13.73 
0.33 

* Significant at 5%level 

Table:14 
 Trial: 
 Pearl millet Dultilocation variety adaptation trial 1991

Location: Tchatiballi
 

Selected 
 Grain 
 Days to*
Entries Plant* Plant
yield Rank 50% Panicle panicle
height 1000 grain*

kg/ha count count at 
 length
flowering weight


after 
 harv./ha 
 (cm) 
 (gram)
 
CPH-14 thinn./ha
1684 
 6 
 56
CPH-15 167 38437
1693 102187
5 31.0
58 176 12.77
CPH-18 38125
1984 96562
1 25.75
58 13.22
181
CPH-21 38437
1793 126562
3 26.50
56 13.75
Houri 1753 156 36250 
 115625
4 60 26.75
202 13.33
Tchaare 
 37500
1681 105000
7 28.75
59 172 13.35
38125 
 110000 
 30.00 
 12.95
Overall mean 
1680 
 56
SE 175 
 37522
161.82 108482 
 28.34
2.53 9.61 13.18
1220.68 
 9395.65 
 1.53
CV1 0.21
19.26 
 8.91 
 10.94 
 6.51 
 17.32 10.86 
 3.31
* significant at 5%level 
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Collaborative RLsearch Trials 

Pearl millet yield trial/nursery (RMB-ICRISAT) 

Through the millet research network, a set of 4 pearl millet trials were received from 
ICRISAT Sahelien center and planted at various locations. Data were collected on grain 
yield, days to 50% flowering, plant height, plant count after thinning, panicle count at 
harvest, panicle length, 1000 grain weight. All analysis were performed using the standard 
RCD Anova. The summary of results are presented below by location. 

Guiring 

Table 5 contains the yield and agronomic data recorded. This was an excellent test 
with uniform plant stands. Normal rainfall in planting time (15 July) contributed to above 
average grain yield. Grain yield were relatively high, averaging 3040 kg/ha and ranging from 
3410 kg/ha for ICMV IS 85321 to 2631 for ICMV IS 82271. The effect of varieties was 
significant for most of the traits. ICMIV IS 88210 was the second high yielding variety. The 
local check NMouri ranked 10th but was not significantly different from its 9 preceding entries. 

The average days of 50% flowering were 49 days. All high yielding varieties were of early 
to medium cycle. 

Guetale 

Grain yield at GIuctalC were relatively low with an average 1879 kg/ha. The low 
yields are most probably (Lue to high rainfall in early July. The effect of varieties was 
significant for most of the traits. CMW IS 89201 had the highest grain yield of 2387 kg/ha 

and ICNIV IS 91203 ranked second followed by ICMV IS 85321, ICMV IS 88201, ICMV 
IS 89202. These entries were not significantly different. 

Tchatibali 

The effect of varieties was significant for major traits. High variability (CV 
28.5%) was observed on yield. This is due to the heterogeneous nature of the field and to 
high rainfall in mid-July. The genotype ICMV IS 88210 was the highest yielding entry, 
followed by ICMV IS 82270 and the local variety Gouzourna. 
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Table 15: Trial: Pearl millet yield trial/Nursery (ICRISAT) 
Location: Guiring, Maroua research station 

Selected Grain* Days to* Plant* Plant Panicle Panicle 1000 Grain 
Entries Yield 

kg/ha 
Rank 50% 

flowering 
height 
(on) 

count 
after 

length 
(cm) 

weight 
kg/ha 

weight 
(gram) 

thinn./ha 

ICHV IS88210 3339 2 51 255 38750 43.50 4979 13.90 
ICIV IS88212 3154 7 50 264 38333 46.66 4747 14.25 
ICMV IS82298 3185 4 46 260 39166 42.16 4816 13.75 
ICHV IS88201 3162 6 47 260 35416 41.50 4635 14.88 
ICRV IS91203 3264 3 50 264 37500 44.66 4747 14.53 
ICHV IS89202 3108 8 49 260 36666 45.33 4960 14.58 
IC14V IS88217 3183 5 51 277 37916 43.66 4872 14.45 
ICMV IS85333 3083 9 48 270 38125 41.00 4622 14.60 
IC11V IS85321 3410 1 49 256 35833 42.66 4795 15.18 
Gouzouma 2804 16 57 273 39166 37.66 4389 14.00 
Iouri 3043 10 52 264 36458 38.66 4658 14.36 

Overall nean 3040 50 263 37708 42.97 4672 14.34 
SE 245.05 1.23 6.10 1326.6 3.08 353.33 0.23 
CV 19.74 6.06 5.67 8.62 17.57 18.5 4.02 

* Significant at 5%level 

Table 16: Trial: Pearl millet yield trial/Nursery (ICRISAT-91) 
Location: Guetale 

Selected Grain Days to* Plant Plant Panicle Panicle 1000 Grain* 
Entries yield Rank 50% height count length weight weight 

kgiha flowering (cn) after (cn) (kg/ha) (gram) 
thinn./ha 

ICMV IS88212 1933 7 61 183 41250 42.16 3256 13.53 
ICMV IS89201 2387 1 57 175 39166 38.66 3879 13.23 
ICMIV IS88201 211 4 58 177 38958 37.83 3520 13.75 
ICHV IS91203 2125 2 60 185 40417 42.66 3285 14.01 
ICMV IS90269 1847 9 58 164 34375 39.66 2939 13.65 
ICMV IS89202 2068 5 57 183 38958 43.00 3643 13.33 
ICHV IS85327 1872 8 57 180 38542 45.83 3308 13.85 
ICMV IS85321 2120 3 56 174 38333 35.33 3195 14.03 
Gouzouna 2035 6 68 222 37500 29.83 3500 13.10 
Mouri 1531 17 67 180 3250o 31.00 2370 13.81 

Overall mean 1879 60 181 37789 39.36 3198 13.51 
SE 180.97 1.33 6.16 1859.64 1.55 33.41 0.23 
CV% 23.58 5.45 8.32 12.05 9.65 25.03 4.26 

* = Significant at 5%level 
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Table 17: Trial: Pearl millet yield trial/Nursery (ICRISAT-91)
 
Location: Tchatibali
 

Selected Grain* Days to* Plant* Plant Panicle* Panicle* 1000 Grain* 

Entries yield 
kg/ha 

Rank 50% 
flowering 

height 
(cM) 

count length 
after (cM) 
thinn./ha 

weight 
(kg/ha) 

weight 
(gram) 

ICMV IS88210 1850 1 62 182 36042 37.16 2881 13.21 

ICMV IS88224 1602 9 60 200 37708 40.00 2129 12.70 

ICHV IS88219 1643 7 59 175 36458 35.66 2666 12.61 

ICNV IS88201 1647 6 61 175 38958 36.66 2758 12.53 

ICNV IS91203 1739 4 61 179 38125 34.16 2579 12.45 

ICHV IS82270 1768 2 59 184 38125 33.16 2997 12.88 

ICMV IS90269 1633 8 62 186 37083 36.33 2681 12.00 

ICHV IS85333 1691 5 62 191 38333 41.16 2868 12.58 

Gouzouna 1745 3 60 187 34583 39.50 2352 12.58 

Nouri 1458 12 59 171 36042 33.33 2341 12.55 

Overall nean 1545 61 182 36203 36.40 2457 12.64 

SE 179.85 1.51 9.77 1885.30 2.58 295.60 0.32 

CV% 28.50 6.09 13.12 12.75 12.37 29.46 6.26 

* = significant at 513level
 

Combined Analysis 

The analysis of variance and means over the three locations for grain yield, plant 

height and panicle length are presented in Table 18. The mean grain yield over location was 

2160 Kg/ha and ranged fi'om 2390 Kg/ha for ICNIV IS 89305 to 1930 Kg/ha for ICMV IS 

82271. The variety by location interaction was not significant fbr grain yield which indicates 

that the relative differences among these varieties was consistent over the three locations. 

The Check variety Gouzouma ranked 4th and yielded better than most introduced lines. 
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---------------------------------------------------------------------

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

Table 18: Trial: PMCT-2 Combined Means of 3Locations: Guiring, Guetale and Tchatibali
 

Selected Entries Grain Rank Plant Head
 
Yield Height Length
 
(Kg/ha)
 

ICHV IS89305 2390 1 203 38 
ICHV IS89201 2340 2 211 40 
w R 91203 2320 3 205 41 
" " 88201 2310 5 208 38 

" 89202 2220 6 209 41 
" " 82270 2200 7 204 39 
" " 88210 2190 8 208 43 
" " 88212 2180 9 216 42 
" " 88224 2180 10 212 39 
" " 88217 2090 11 215 49 
" " 90269 2080 12 205 40 
" " 82298 2070 14 205 37 
" " 86330 2030 15 211 40 
" " 88219 1980 16 208 43 
" " 89301 1950 17 204 40 
' " 82271 1930 18 202 36 

GOUZOUMA (Check)2320 4 228 32 
HOURI (Check) 2080 13 214 33 

Overall Mean 2160 209 39
 
SE± 180 7 7
 
cv(%) 23 9 14
 
----- .....--- .....-.....-....
--...... 


5.5 VISITORS 

Dr. N. F. Beninati visited sorghum program September, 1991 

Dr. M.C. Ikwelle, Lake Chad Basin, Nigeria. January 6-8, 1992. 
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6.1 BAMBUI TLU 1991
 

6.1.1 INTRODUCTION
 

The TLU at Bambui is responsible for farming systems research in the Western 
Highlands, with an emphasis on maize and rice based cropping systems. The, Western 
Highlands, comprising the North West (NWP) and West Provinces (WP), cover less than 
10% of the land area in Cameroon, but contain 25% of the population, and produces over 
60% of the national maize crop. The zone is mostly derived savannah, ranging in altitude 
from 400 to 3000 m, with annual rainfall between 1500 and 2500 mm. 

The goal of the Bambui TLU is to increase and/or stabilize the productivity of cereal­
based farming systems in the NWP & WP through the development, release and adoption by 
farmers of appropriate agronomic packages. Since 1982, significant progress has been made 
toward achieving this goal with the generation of farmer recommendations for maize and rice, 
built around new high yielding varieties that have been released and adopted by large numbers 
of farmers. In farmer managed trials, these recommended practices yielded marginal rates 
of return well above levels necessary to compensate farmers for the risk associated with 
adoption of a new technology. 

Criteria for maize and rice variety testing originally emphasized productivity and 
disease resistance (on-farm trials, 1982-85). A second generation of varieties, that entered 
on-farm testing in 1989, have incorporated additional characteristics desired by farmers, a 
result of TLU feedback to tie breeders. These included harder (flinty) grain for longer 
storage life, earliness, shorter plants, tolerance to low pH soils, and adaptationi to the high 
altitude zone for maize; and, enhanced grain quality (long, narrow, translucent grains) for 
rice, to make it more competitive in the market with imported rice from Asia. An ever 
growing population, leading to higher crop:fallow ratios, combined with increased farming 
of steeply sloping and marginal lands, has caused considerable soil erosion losses, a general 
degradation of soil fertility, and steadily declining food crop yields, only partially offset by 
increasing use of chemical fertilizers. In response, the TLU has initiated a program of 
researcher-managed on-farm soil conservation (mainly use of contour bunds for erosion 
control) and soil fertility improvement (Tephrosia fallow) trials in 1991, incollaboration with 
the Provincial Delegation of Agriculture Adaptive Research Service and the U.S. Peace Corps 
10-year Agroforestry Project. TLU farmer surveys in the next 4 years will be less oriented 
toward diagnosis and systems description, and more toward assessing technology retention, 
diffusion and impact. 

6.1.2 SUMMARY OF ACTIVITIES 

The TLU-Bambui benefitted from the addition of a soils agronomist (Dr. Olu 
Osiname) in 1991. With this new expertise and experience, the TLU was finally able to 
address long neglected, albeit critical, soil fertility problems, characteristic of many research 
zones in the western highlands. Several activities directed at diagnosing soil fertility 
constraints and relating these to specific soils and soil management practices were initiated, 
with the ultimate aim of developing effective soil fertility management recommendations. 
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These activities included extensive soil sampling from on-farm maize trial sites, to assist in 
soil characterization following physical and chemical analysis and their correlation with trial 
yield results. Additional samples were taken from non-trial farms where farmers use 
traditional soil management practices (e.g., ankara). Soil sampling and analysis was
supplemented with pot experiments to identify nutrient elements limiting crop growth in each 
soil type. A program of on-station maize fertilizer trials (phosphorus), plus collection and 
collation of results from previous soil studies and mapping endeavors, complemented the on­
farm soils research. 

On-farm trials in 1991 comprised a third year of testing the new generations of maize 
(mid and high altitude) and rice varieties, and two new agroforestry trials (erosion control 
and improved fallow) in connection with the just started 10 Year Peace Corps Agroforestry
Project; in addition to the normal maize minikit trials. A survey of farmers traditional maize 
stores, initiated in 1990, was completed, providing reliable estimates of storage losses 
suffered by farmers in 2 research zones (Ndop Plain and Bui Highlands). Other surveys
carried out or in process included a maize variety retention survey of all on-farm trial farmers
in 1989 and 1990, and pre-testing of a baseline survey questionnaire for the agroforestry 
program by peace corps volunteers. 

With respect to training and extension liaison activities, TLU staff (Mr. Samatana)
participated in an orientation course for extension agents in the West Province under the 
auspices of the National Agricultural Extension and Training Project. Finally, the long
awaited maize technical bulletin, produced collaboratively by IRA-Bambui, UCD and 
MIDENO is finished and ready for field testing. 

6.1.3 ACCOMPLISHMENTS 

Objectives Activities 
 Accomplishments
 

Operation 1: Identify farmers' circumstances and practices.
 

1.1. Evaluate maize storage 
losses infarmers' traditional 
stores. 

1.1 Survey of 40 farmers 
stores inthe mid and high 
altitude zones. 

1.1 Survey completed; loss 
estimates obtained; paper 
written for future 
publication. Value of storage
losses ranged from negligible 
to 31%. Discussion below. 

1.2. Assess soil fertility 
over awide range of sites in 
the Western Highlands. 

1.2.1 Soil sampling from over 
60 on-farm trial sites inthe 
HWP &WP. 

1.2.1 60 soil samples NWP &WP 
analyzed at UCD lab, 
Complementary ear-leaf sample 
analysis not completed. 
Discussion below. 
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Objectives 


1.3. Identify factors 

affecting technology adoption 

and research impact. 


1.4. Produce a map of the 

Western Highlands based on 

soil fertility 

characteristics, 


Activities 


1.2.2 Soil and plant sampling 

from "ankara" and non-ankara 

sites on farmers' fields. 


1.3.1 Maize and rice 

recommendation retention 

survey. 


1.3.2 Maize and rice variety 

difiusion survey.
 

1.3.3 Baseline survey of 

farmers participating inthe 

agroforestry research program.
 

1.4.1 Collation of information 

from publications from 

previous soil mapping studies 

inthe IWP&WP; with compen-

satory soil sampling and 

analysis where necessary. 


Operation 2: Identify improved and well adapted varieties.
 

2.1. Assess the performance of 2.1 Joint researcher-farmer 

new foodcrop varieties (maize managed trials of 2nd 

and rice), 


2.2. Confirm value and 

acceptability of IRA/NCRE 

maize varieties, 


generation maize and rice 

varieties, 


2.1.2 On-Station field trials 

to evaluate new mid-altitude 

maize varieties inmaize/ 

legume intercropping. 


2.2 Distribution of 300 maize 

trial minikits to extension 

agents. 


103
 

Accomplishments
 

1.2.2 10 "ankara" sites Bambui
 
plain &5sites Ndop Plain
 
monitored cropping season.
 
Soil &leaf samples taken.
 
Soil analysis completed.
 
Discussion below.
 

1.3.1 Almost all farmers
 
participating in1989 &1990
 
TLU on-farm maize variety
 
trials interviewed. 90% still
 
growing new varieties.
 
Discussion below.
 

1.3.2 Postponed until 1992.
 

1.3.3 Questionnaires pretested
 
by peace corps volunteers.
 

1.4.1 Acomplete 1: 200,000
 
scale soil map NWP produced by
 
IRA-Ekona. Soil sample sites
 
located on map inattempt to
 
relate soil chemical
 
characteristics to mapping
 
units.
 

2.1.1 Almost 90 maize trials
 
inmid & high altitude zones.
 
Yield & farmer assessment
 
results from 60, despite cons­
traints political situation.
 
Discussion below.
 

2.1.2 Trials carried out
 
Mfonta & Babungo. Yields of
 
all varieties reduced by
 
intercropping with
 
beans/soybeans. Discussion
 
below.
 

2.2.2 300 minikits
 
distributed. New varieties
 
outyielded local varieties.
 
Farmers assessed the new
 
varieties as superior to their
 
local variety.
 



Objectives Activities 
 Accomplishments
 

Operation 2: Identify appropriate technologies for enhancing and sustaining soil fertility.
 

3.1. Evaluate the effect of 

improved soil conservation 

practices. 


3.2. Evaluate the yield 

benefits from planted fallow, 


3.3. Determine fertilizer 

recommendations for specific 

recommendation domains. 


3.1 Long term (1991-94) soil 

erosion control (contour bunds 

and hedgerows) trials in 

collaboration with Peace Corps 

Volunteers (PCV) in4 

villages, 


3.2 Long term (1991-94) 

planted fallow (relay planted 

green manure crops and alley-

cropping) trials in 

collaboration with Peace Corps 

Volunteers in4villages, 


3.3 On-station pot, greenhouse 

and field fertilizer response 

trials, 


3.1.1 PCV's set out more than
 
15 trial plots in3 villages.
 
TLU staff set out another 3 in
 
4th village. Contour bunds
 
laid out, fixed with temporary
 
plantings of tephrosia or
 
guatemala grass. Good farmer
 
response
 

3.2.2 Over 15 trial plots set
 
out by PCV's in3 villages,
 
and 1 by TLU in4th village.
 
Calliandra callothyrsus
 
hedgerows established on some
 
farms, following tenporary
 
tephrosia plantings. Farmers
 
showed great interest.
 

3.3.3 Bulk soil samples taken
 
from 25 sites 1WP & WP for
 
evaluation Pavailability to
 
maize. Pdeficiency
 
symptoms observed all but 1
 
site. Tissue analysis still
 
pending.
 

Operation 4: Increase knowledge of improved crop production materials and methods.
 

4.1. Developing technical 

bulletins. 


4.2. Training of extension 

staff. 


4.1 Completion of Maize 

Technical Bulletin in 

collaboration with UCD. 


4.2 Participation of TLU 

researchers intraining 

courses for AVV (Agents de 

Vulgarisation de Village) in 

the West Province, as the 

National Extension and 

Training Program gets under
 
way.
 

4.1 Technical maize bulletin
 
prepared incollaboration with
 
UCD and MIDENO. Ready for
 
field testing.
 

4.2 TLU (Samatana)
 
participated inorientation
 
course for AVV's inthe West
 
Province, under the National
 
Agricultural Extension and
 
Training Project.
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6.4 RESEARCH FINDINGS 

Survey of farmers traditional maize stores: 

Maize storage losses as a priority constraint in the western highlands of Cameroon has 
been repeatedly brought to the attention of the TLU staff and MINAGRI extension agents by 
farmers during surveys and on-farm trial operations. Farmer estimates of actual losses are, 
however, wide ranging and necessarily imprecise. Information on r:ites and types 
(quantitative/qualitative) of loss are essential to a number of economic assessments, including: 
estimates of the economic value of storage losses to the farmer, cost & returns analysis of 

improved storage technologies (structures or pest control measures), etc.. 

Farmers have, furthermore, cited "short storage life" as the major liability for 
IRA/NCRE improved maize varieties, because of their tendency toward a softer, dents grain 
type. In contrast, many of the local varieties have hard, flinty grains and, according to 

farmers, store better. There was a need to verify and quantify this liability, to justify steering 

breeder objectives toward harder grain varieties, involving a yield trade-off. The main 

culprits responsible for storage losses are insects: notably the maize weevil (Sitophils 

zeamais). It seemed reasonable to assume that softer grains would be more susceptible to 

insect attack, if not to grain molds, as farmers tell us. 

To obtain reliable estimates of storage losses under farmers conditions, the TLU 

initiated a survey of frmers traditional maize stores in Ndop Plain and the Bui Highlands in 

1990. The objectives of the survey were to 1) assess real maize storage losses in farmers' 

traditional stores, 2) identify and characterize insect and fungal agents responsible i0r storage 
The study was a collaborativelosses, and 3) estimate economic losses due to storage pests. 

one, with the IRA-Blamnbui Pathologists (Nankam and Ngoko) and IRA-Dschang Entomologist 

(Asanga) taking responsibi!ity for the second objective'; and the FAO Postharvest Food Loss 
Reduction Project (PHFLRP) assisting with laboratory processing of storage maize samples. 

Methods used for assessing storage weight loss were "Count & Weigh" and "Thousand Grain 

Mass". 

Twenty stores each in Ndop and Bui were sampled (10-ears) bimonthly from October 

through April, after which sampling was done monthly until September or when the store was 

depleted, whichever came first. Samples were processed for loss assessment at the FAO lab 

in Bamenda, and subsamples provided for pathology and entomology evaluations. A basic 

questionnaire was completed for each farmer at the beginning of the survey (see 1990 TLU 

Annual Report), and "current status" questionnaires filled out during each sampling from the 

store. The former sought basic information on farm household composition, storage methods, 
and general maize removal and use patterns; the latter, quantities of maize removed in the 

previous week and how it was used. 

I For results pertaining to objective 2, see Maize Pathology and Entomology reports. 

2 Adams, J.M. and Harman, G.W. 1977. The evaluation of losses in maize stored in a selection of small farms In 

Zambia with particular reference to the development of methodology. Report of the Tropical Products Institute (Tropical 

Development and Research Institute), G109, Ministry of Overseas Development, London. 149 pp. 
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The TLU developed a model for estimating the value of maize in storage, that was 
the subject of a paper presented at the 1990 FSR/E Symposium at MSU.3 The model 
operates on a number of assumptions about storage practices and attribution of value by the 
farmer, among which: 

I) Stored maize undergoes both quantitative (weight) and qualitative (% damaged grains)
losses from storage insects, rats and molds, while in the store. 

2) Maize is removed piecemeal from the store throughout the storage period (<12 
months). 

3) Maize is removed to meet target food or sale quantities (Food maize). Feed maize 
is a by-product of screening (sorting) the Food maize. 

4) 	 Quality standards for maize consumed by the household or sold in the market tend to 
decline as one moves away from the immediate postharvest period and toward the next 
harvest; as stores are drawn down and prices rise. The quality of feed maize will also 
decline. 

5) 	 Farmers value their maize at the time of end use, or (for the purpose of the model) 
at the time of removal from the store. 

Assumptions 1-4 have been confirmed by observation and in conversations with 
farmers in the North West Province. Assumption 5 is taken to be rational, and justifies the 
model. [Model specification is described in the 1990 TLU Annual Report.i 

Data required for model estimation include: 
1) Changes in quality of stored maize (% damaged grains) over the storage season. 
2) Quantitative (weight) loss assessments in each storage period.
3) Quantities of maize removed from the store in each period by the farm family for 

consumption and sale.
 
4) Quality estimates for food and feed maize over the year.
 
5) Market prices for maize.
 

All of the information for items 1-4, except quality changes in Feed maize, was 
obtained for the period October 1990 to September 1991 through the survey. Three years 
of weekly price series data for 11 markets in the NWP was provided by FAO-PHFLRP. 

A Grain Type Index based on visual evaluation of the sampled maize ears was 
developed and used to estimate the effect of grain texture (dents/soft vs flinty/hard) on 
storage losses, both qualitative and quantitative. The 10 ears of each sample are sorted 3­
ways into dents, flinty and mixed grain ears, with the ears in each group accorded a value 
of 0, 1 and 0.5, respectively. The values are summed and divided by 10, yielding a index 
value between 0 and 1; where 0 represents pure dent, I pure flint, and intermediate values 
relative flintiness. The index is a continuous variable suitable for regression analysis. 

Results and discussion: The survey covered 2 distinct zones (Ndop Plain and Bui Highlands) 
that differ both in altitude (1150-1300 m and 1400-2400 m, respectively) and storage method 
("banda" and "wunchum/nchang", respectively). Storage losses in the warmer Ndop Plain,. 

3 McHugh, D. "The effect of storage loss rates on the valuation of maize stored in farmers' traditional stores and 
removed periodically for food, feed or sale in Cameroon", 18 pp. 

106 



are much more serious. Therefore, a separate analysis was done for each zone. The analysis 
for Ndop is presented below. 

Quantitative and qualitative losses: Out of a possible 160 observations in Ndop Plain (20 
stores x 8 sampling times through August), 108 were obtained. Early store depletion and 
farmer absence during sampling visits were among the reasons for the loss of observations. 
Estimated potential quantitative (weight) losses' for the 20 farmers in Ndop ranged from 0. 1 
to 35% (mean=7%); while estimated final qualitative losses (% damaged grains in last 
storage period sample) ran from 2% to 64% (mean=23%). 

It ispresumed that levels of maize storage losses are directly proportional to the insect 
population. And because insect populations grow exponentially, the loss curves should 
similarly represent an increasing loss rate over time, at least up to a point (examples might 
include exponential, quadratic or S-shaped curves). However, using the survey data, 
regression analysis showed no significant gains in efficiency of estimation for these functional 
forms over a simple regression. Therefore, a linear trend line was estimated. 

Quantitative and qualitative loss estimates were regressed against time in the store 
(days from 1 October to the sampling date), time in the laboratory (days between sampling 
and processing dates), and the Grain Type Index. The latter was included, as mentioned 
above, to determine whether grain type has an effect on storage loss levels. 

D = - 0.0875 -- 0.0008 Ts + 0.0022 T, -*-0.0572 G
 
[t- 4.8 2.9 1.41
 

R- = 0.27
 
and
 

W = - 0.039 + 0.0003 Ts + 0.0004 T, + 0.0248 G
 
[t= 4.3 1.3 1.31
 

R2 = 0.18
 

Where: 	 D = % Damaged Grains (weight basis)[Decimall 
W = % Weight Loss IDecimall 
T, = Time in Store (days after 1 October) 
T. = Time in Lab (days from sampling to processing) 
G = Grain Type Index 0 < G < 1 

Regression results do not bear out the hypothesis that flintier grains (higher index) are 
associated with lower losses (implying a significant negative coefficient). On the contrary, 
the coefficient was not significant (and positive to boot). Explanations might include the 
following: 

1) Omitted variables (e.g., initial quantity stored, storage management levels, moisture 
content variations, etc.), 

4Potential quantitative loss, Inthis context, isthe estimate (uing a laboratory gravimetric assessment method) of the 
%weight loss of Zhe sample taken in the last storage period (normally July or August in Ndop). This represents the total 
quantity of maize (weight basis) that would be lost to the farmer if all the maize was left in the store for the whole storage 
period, and none removed during the year for consumption, sale or animal feed. 
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2) Inadequacy of the index (Perhaps it is too subjective; although flintiness and dentiness 
are easily distinguished visually), or 

3) Grain type has no bearing, in fact, on how well maize stores. 

The first explanation seems the most likely. In any case, it is clear that this question 
will only be resolved by way of a controlled experiment. In the meantime, we must be 
guided by farmers' perceptions and assessments in justifying the current grain-type breeding 
objectives (i.e., flinty grains). 

Time in store (T,) had a positive effect on quantitative and qualitative loss levels. 
Days in the laboratory (T,,), in a plastic bag without removing or killing the weevils found 
in tbe sample, had a similar significant positive effect on qualitative loss, but was not 
significant for quantitative loss. 

The loss trend line was re-estimated, leaving out T, and G, after adjusting all 
observations for losses due to delayed laboratory processing. Because of the wide range in 
losses experienced, three trend lines were estimated for both quantitative and qualitative 
losses: mean loss trend (all observations), maximum loss trend (top 25% observed loss levels 
in each sampling/storage period), and minimum loss trend (lowest 25% observed loss levels 
in each period){figures I and 2). 

Mean trend lines (n= 108): 

R2I) 0.0405 + 0.0007 Ts 	 - 0.20-

It = 5.11 
R2W -0.0234 	 1-0.0003 T = 0.18
 

It = 4.81
 

Maximum trend 	lines (n=28): 

R2D = -0.0180 + 0.0013 T, = 0.56
 
[t = 5.71
 

R2W = - 0.0373 + 0.0007 Ts = 0.49
 
[t = 5.11
 

Minimum trend 	lines (n=28): 

R2D = - 0.0756 + 0.00008 Ts = 0.22
 
It = 2.71
 

R2W = - 0.0037 + 0.00002 Ts = 0.11
 
[t = 1.8]
 

The minimum weight loss trend is not significantly different from zero, indicating 
negligible losses for 25% of the farm household maize stores. In contrast, stores having the 
highest loss levels averaged 31% damaged grains in the last storage period and a 13% 
potential weight loss. 

108 



Fig 1: Stored Maize Weight Loss Trends
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Fig 2: Stored Maize Quality Loss Trends 
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A linear relationship was shown to exist between qualitative and quantitative storage
loss levels [as noted by Adams and Schulten, 1978], which is specified below. 

W 	 = 0.301 D 
[t = 16.01 R' = 0.59 

This compares with a coefficient of 0.22 (i.e. ratio D/W of 4.5) proposed by Adams and 
Schulten (1978). 

Using this relationship, curves can be described showing the effect of qualitative losses 
on the level of economic losses sustained by the farmer, under varying assumptions of maize
removal rates, initial stored quantity, changes in food and feed maize quality standards and
prices. We now turn 	to these latter important variables in the maize valuation model. 

Rates of maize removal and initial stored quantity: Farmers were questioned during
each sampling visit about quantities of maize removed in the previous week for consumption
and sale. Monthly removal rates were extrapolated from these estimates, giving a range ofrates from 161 to 226 kg dried shelled maize equivalent (mean = 180, SD = 22.4) from
October to July, and 105 kg in August when all stores with maize remaining were emptied{Figure 3). There is no obvious explanation for the apparent peak in March-April, but
assuming a basic household need for 180 kg of food maize per 	month, there is a mean
shortfall of 75 kg (42%) in August. In several cases, the store was depleted in July or even 
June. 

Total initial quantity was difficult to estimate at the beginning because oft he farmers 
storage lcthod of piling maize in the ear with husks in amorphous stacks above the ceilingof the house ("banda"). Therefore, it is calculated by combining estimated total quantity
removed for food and sale, adding 20% for use as feed maize (levels expected to result from
sorting the maize, given mean loss trends presented above and quality standards discussed
below), and assuming a 7% weight loss (the overall mean in Ndop). The estimated mean 
initial stored quantity is 2.5 tons shelled grain equivalent. 

Food and feed maize quality standards: Quality standards in this instance %mean
damaged grains (by weight) permitted in food or feed maize. It is assumed that feed maizewill always be of lower quality than food maize, except in the beginning of storage when the
maize in the store is at or above food quality standards. Secondly, as stated in the 4th
assumption of the storage valuation model, these quality standards are expected to decline 
over the storage season. 

To obtain estimates of changes in food maize quality, technicians with FAO-PHFLR
Project sampled maize brought to a mill in Ndop for grinding to make fufu, and maize being
sold in the weekly Ndop market, at various times during the year. Estimates of % damaged
grain were regressed against time to give a quality trend line. The best fit was a quadratic
function, which yielded an R2 of 0.81. Estimated food maize quality varied from 0%damaged grains at the beginning of storage to 7.5% damaged grains in the last storage period.
No quality measurcments were obtainable for feed maize; so we used an "educated" guess
of a 	quality decline from 10% to 90% damaged grains over the storage season. 
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Fig 3: Rate of maize removal from store 
(Ndop Plain, 1990-91)
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Fig 4: Monthly Maize Prices in the NWP 
(3 year mean of 11 markets, 1988-91) 
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Prices: FAO-PI-IFLIZIP has becl monitorin1g Ifootdlrolp conmmodity prices in 11 weekly(mostly 8-day) markets in the North West Provincc fOr the last 3 years. From these, 3-ycar
mean monthly prices were computed {figure 4}. Shellcd maize prices peak in July (83CFA/kg), begin dropping as the harvcst progressively Comes in froni higher elevation areasin the Province (August-Noveiber), bottoming out in l)ecenbcr (42 CI-A). This is the 
normal trend. 

However, in some years (poor harvest, strong market demand) priccs remain high,peaking at 130 CFA in some markets. In 1988 iii contrast, p)rices remained at or below 35
CFA throughout the year in most markets, reaching a low of 20 CFA. Thcrelore, 3 pricescenarios are presented in valuitig storage losses to the flarmIier in the follov ing section: meanprice trend {figure 4}, a single high price (100 CFA) and a single low price (20 CFA).
Feed maize prices are fixed at 15% oflOod maize price (suggested by Dr. S. Almy ofrTLU-
Ekona, in 1990), to reflect a low opportUlnity cost and limited mnaikctability. 

Estimatcs of tie economic value of sloragp losses: Using the above mean estimates
for qualitative and quantitative losses, removal rates, initial stored quantity, quality standards
and prices, an estimate of the value of the stored maize to the fariner was calculatedemploying the valuation model described in the 1990 TLU Annual Rcport. Under these(mean) assumptions, 303 kg of food maize is removed froni the store in the last storageperiod (August), a surplus of 123 kg; and the total value of the 2.5 tois of stored maize,
accumulated over the ycar, is 137,869 CFA. 

If there had been no losses, and the maize removed at the same rate, the value to thefarm family would be 151,780 CFA, with 520 kg removed in August (anl excess of 340 kgthat could be sold). This implies a storage value loss to the farmer of 23,329 CFA (i5%). 

Under assumptions of maximum storage losses (maximum loss trend line, figures 1& 2), the value loss amounts to 32%, with the store being deplcted in Julie, when only 155
kg of maize is left. Under minimum loss assumltiOls, the Value loss is nCglig!blc. 

If the farmer wants to speculate and sell all the maize as food and fecd maize at one
time, under the above mean loss and price assumptions, she/he can maximize total revenueby selling in July at 179,841 CFA (2134 kg food maize I 220 kg I*cd maize, with a 5.8%real veight loss). However, this is only 37,341 CIPA above total revcnue earned if the maizeis sold immediately after harvest and drying, yielding a modest 26% to cover storage costs.
Surely storage costs (sorting labor, storage structure maintenance and depreciation costs,interest, etc.) would offset the total revenue gain. Therefore, the farmer would be betteradvised to seIl all after harvest. If, however, control measures (chemical, herniefic, etc.) caneffectively prevent quantitative and qualitative storage losses, the farmer stands to gain amargin of up to 65,000 CPA (46%) by selling in July, part of which could be used to pay
for the control measure. 
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Fig 5: Effect of maize grain quality 
losses on total value of stored maize 
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,he I!.U mve'Cd closer ;aI Aside rom maize vari ,,choiceo irmer manage'd trial design. 
of :sociated crop (soybeans) and a standardized loV fertilizer ra.te (103 kg/ha 20-10-10) 

using the farmers' application method (i.e., sidedrcssed 4-6 weeks after pl'nting), all other 

management operatiolis were controlled by the farmer (land clearing, tilling & ridging, time 
of planting, plat density & configuration for maize and soybeans, and weeding frequency 

& timing). Plot size was increased (10 ridges x 4 m = 40-60 sq m) and replications reduced 

to one. The 5 treatments comprised 3 new varieties (ATP, EARLY WHITE and 

SYNTHETIC), a lst generation improved variety check (COCA or KASAI) and the farmer's 

LOCAL variety. 

During die 1st season (March-August), the trial was planted on 56 farms in 4 

Divisions in the North West Province and 4 Divisions in the West Province. A modified 

version of the trial (fewer varieties: ATP, EARLY WHITE, MSR and LOCAL) was carried 

out during the second season (August-December), on 25 farms in two areas where maize is 

double-cropped in the NWP (Bali and Fundong). Almost a third of the Ist season trial results 

were lost, primarily because of communication problems and restrictions on TLU staff 

movement during the critical period from June to October as a result of the political situation. 

After harvest, maize of each variety was put in net bags with a label, and placed in 

the farmer's maize store. Farmer assessments were elicited at harvest (yield, plant type, ear 

aspect) and 2-3 months after harvest (storability, cooking quality, taste). 
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Tables 1, 2 and 3 lresent the yicd ind fariier assessmlt results. Pooling results 
from all mid-altitude locations (table 1), the improved varieties ouityieldcd LOCAL by a 
mean of 0.5 tons (24%), with KASAI and COCA topping the list. Among the improved 
varieties, only EARLY WHITE yieldCL less thai the top yielders. Because of the trials that 
were lost and the resulting loss of degrees of freedom, compounded by high CV's typical of 
on-farm e;:periments, it was not possible to discern treatment differences at the 5% level in 
2 zones when the data was partitioned by research domain (table 2). Even a 1.1 t/ha yield 
advantage for KASAI over LOCAL in Ndop Plain was not significant. The disparity in the 
number of trial sites in the three research domains (n=31, table 2) and total trial sites 
(n=39, table 1) can be explained by the fact that a few trials were planted in mid-altitude 
areas that don't fall within these domains (i.e., Bali, Fundong and Nwa). 

The relative performance of each variety across environments is evaluated by
regressing its yield against the site mean yield, i.e. modified stability analysis 

Table 1: Mean grain yield (kg ha-1)for selected mid-altitude naize varieties in on-farn trials across all 
nid-altitude zones in the 1lorth West and West Provinces (1991). 

Sites with 

Variety C 0 C A 


(16 farms)
COCA 2764 a1 

KASAI 

CCA &KASAI 

ATP 2324 ab 
EARLY i-,'I1ITE 2,110 a 
SYNTHETIC 3 2335 ab 
LCCAL I8.12 b 

SE 193.3 
CV 34% 


1 'IET (p O.05). 

Sites with 

KASAI 


(23 farms) 


3092 a
 

2956 a 
2669 ab 
2328 ab 
2427 b 
155.8 

27; 


All
 
Sites
 

(39 farms)
 

2957 a
 
2697 ab
 
2563 b
 
2626 ab 
2187 c 

121.8 
29%
 

Table 2: Mean grain yield (kg ha-1 ) for selected rid-altitude raize varieties inon-farn trials, 
by research zone, inthe florth West and West Provinccs (1991). 

Variety 
flich Plateau 
West Piovi.ce 

1ldop Plain/
Noun Dept 

I3anenda 
Plain 

COCA 
(14 farrs) 
2910 al 

(9fares) (8farms) 

KASAI 3626 (IS) 2563 a2 
ATP 2342 ab 2883 2671 a 
EARLY WHITE 
SYiTIIETIC 3 

2480 ab 
2370 ab 

3156 
2873 

2475 a 
2664 a 

LOCAL 1859 b 2507 2103 b 
SE 221.7 336.1 143.5 
CV 35'3 34. 17% 

1DIIRT (p:O.0 5 ) 2DIIRT (p=0.10) 
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Table 3: Mean farmer expressed jreferer'e ranking (1-5), at harvest, for selected mid-altitude
 

maize varieties inon-faru tria.s, by tesearch zone, inthe Horth West and West Provinces (1991).
 

High Platea. ldop Plain/ Banenda
 

Variety West Province Noun Dept Plain
 

(14 farns) (9farms) (8farps)
 

COCA 
KASAI 

2.43 al 
2.44 (?IS) 2.50 ab2 

ATP 2.57 a 2.89 1.88 a 

EARLY ;I,'ITE 
SYITHETIC 3 

3.21 ab 
2.50 a 

3.00 
2.56 

3.75 
3.12 

b 
b 

LOCAL 4.29 b 4.00 3.75 b 

SE 0.381 0.504 0.522 

CV 4813 51% 49% 

1DMRT (p=0.05) 2DMRT (p=0.l0) 
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COCA and KASAI 	 ATP 

Yield (tons/hectare) 	 Yield (tons/hectare)
8- ­Y--756-1.380 

+4R SQired-0.88 

M~KASAI 
6­-

LOCAL Y.-40-.o.06* 
SSq re-.8Y 364-0.92
 

SS4- R SQ red-0.65
 

Y-1391-.26 -T 	 r 0-Z +TCOC 


y3: 	 - : ,-7°,.,Z) 

2--	 L;OLOCL 

0. 	 0,
 

0 1 2 3 4 5 6 7 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 
Environmental Index [et/ha) Environmental Index [e) (t/ha) 

Fig 6: Effect of Environment on Yield of Maize Varieties 
EARLY WHITE 	 SYNTHETIC 

Yield (tons/hectare) 	 Yield (tons/hectare) 
7-	 : 7­+0


6-	 -6­

5 -"Y-91"1"03* 	 Y--406-1.06# 

5Sq.. d-0.77 	 5- R Sq. . ed-0.80 LOCA ETIC 

4- EARLY WHIT 	 4- 4 
+ 	 *LOCALY-464-0.8O
 

R Squa.re d-0068 
R Squared-O.8O 

2-	 2­

+ EW 	 1.SYNTH 

o LOCAL 00 	 LOCAL 

0.5 	 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 
Environmental Index [e](t/ha) Environmental Index [e](tiha) 

http:Squared-O.8O
http:Y-464-0.8O
http:Y--406-1.06
http:Y-1391-.26
http:red-0.65
http:364-0.92
http:Y.-40-.o.06
http:SQired-0.88


(Figure 6). Regression lines for all improved varieties, except EAI,,I.Y WI-lTIE: (1)=0.10), 
are significantly different from the LOCAL regression line (°=0.05); to the extent one can 
have confidence in: such statistics when "X" is partly explained by "Y", violating at least one 
of the assumptions for regression analysis. 

Farmers assessed the improved varieties, except EARLY WHITE, to be superior to 
their LOCAL varieties (table 3) at harvest time. Postharvest assessments ranked the varieties 
as follows: the best storers are LOCAL, SYNTHETIC and ATP in that order; the varieties 
with best cooking quality are COCA, KASAI and SYNTHETIC 3; the best tasting as ftifu 
are COCA, SYNTHETIC 3 and KASAI; the best tasting as roasted ears are ATP, EARLY 
WHITE and LOCAL. The varieties assessed best overall were COCA, KASAI and 
SYNTHETIC 3; although there are yellow-corn-preferring niches where ATP is highly 
valued. 

In 2nd season trials in Bali, none of the NCRE varieties performed better than the 
LOCAL. Mean yields on 14 farms ranged between 1.9 and 2.3 t/ha. Early White and 
LOCAL were significantly earlier maturing than ATP and MSR (an average 4-5% lower 
grain moisture content at harvest). Farmer assessments at harvest favored LOCAL. Bali 
farmers showed no interest in a yellow variety. So ATP should be excluded from the trials 
in Bali in the future. 

On-farm high-altitude maize variety trial: 

[or a third year, new open pollinated maize varieties for the high altitude zone (above 
1500 m) were tested on farms in the Bui Highlands of the North West Province. The trial 
dlesign was similar to that of the mid-altitude maize variety trial described above (i.e., "near 
farmer manalgcd"). Three new varieties (HAP, IMPROVEI)-NDUJ LOCAL and POOL 9), 
plus a farmer's LOCAL. variety check, were planted on 27 farms, at altitudes ranging from 
1950 to 2200 m. The maize was intercropped with Phaseolus beans, with a uniform 
application of 100 kg/ha 20-10-10 compound fertilizer at 6-8 weeks after planting. Yield 
results were obtained from 18 sites. 

This year's on-farm trial results (table 4) represent a definite setback for the high­
altitude maize program. It had been hoped that after two years of promising on-farm results 
(for the HAP variety in particular), and following a third year of verification trials, the first 
NCRE/IRA improved variety could be released for this important maize growing zone. 
However, there was no significant yield difference between the new varieties and the farmers' 
LOCAL varieties. More disappointing yet, farmers ranked the LOCAL variety first when 
their assessments were elicited at harvest time. The range of trial elevations was too narrow 
(350 m) to detect a varietal response to altitude. 
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Table 4: Mean grain yield (kg ha'1) of selected high altitude maize varieties inon-farm
 
trials (n=18), and mean farmer expressed preference ranking (1-5)[Bui Highlands, 1991].
 

Mean 
Variety M e an Yi e1 d Preference 

Unadjusted Adjusted* Ranking 

LOCAL 2621 (NS) 2446 (11S) 1.7 a 
IMP NDU LOCAL 2522 2533 2.5 ab 
POOL 9 2213 2186 3.0 b 
HAP 2152 2343 2.8 b 

SE 231.2 204.5 0.28
 
CV 41.3% 35.9% 47.9%
 

Covariance analysis (covariate = final maize stand) ** DIIRT (5%) 

Mid-altitude maize/legume intercropping: 

Three new mid-altitude maize varieties, ATP, SYNTHETIC pool 3 and EARLY 
WHITE, which have shown good potential in earlier trials, and the LOCAL variety were 
compared in an on-station legume intercropping trial at MIonta (Bambui Plain) and Babungo 
(Ndop Plain). The two Iob .aes in tie trial are field beans (Phaseolusvulgaris) and soybeans 
(Glycine max). The objective was to study the perlormance of the new mid-altitude maize 
varieties under a legume intercropping system popular in the North West Province. 

The treatments consisted of 4 maize varieties and 3 legume regimes - none, beans and 
soybeans. The experimental design was RCB with all combinations of maize varieties and 
legume regimes, replicated four times. All plots received the recommended fertilizer rate of 
60-30-30 N- P205 - K20. Ear leaf samples of maize were taken at silking at Babungo and 
analyzed Ibr plant nutrient elements. 

Results showed that legume intercropping significantly lowered grain yields of all 
maize varieties tested (table 5), with the bean intercrop competing more with the maize than 
the soybean intercrop (table 6). Higher maize yields under the bean intercrop than under the 
soybean intercrop at Mlbnta was due to mediocre bean performance at the site. The main 
cause of maize grain yield reduction was competition for N by both crops (table 7). Maize 
intercropped with beans showed strong N deficiency symptoms at flowering. Similar N 
deficiency symptoms by maize intercroppcd with soybeans showed at the grain filling stage. 

Under good growth conditions, as was the case in Babungo, there were no significant 
differences among the maize varieties in their effects on legume grain yield. The yield of 
Beans and Soybeans under sole crop was double the yield obtained under intercropping with 
maize (table 8). The yiel gain For sole-cropped soybeans was primarily due to a higher 
number of pods per plant (table 9). 
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Table 5: Mid-Altitude maize variety grain yields (kg ha-
1)under lcguie intercropping.
 

Maize Variety 
Babungo, 11dop Plain 

Sole crop With Bean 
intercrop maize 

With Soybean 
intercrop 

Mfonta, Banbui Plain 
Sole Crop With bean 
maize intercrop 

With soybean 
intercrop 

Local 7082 3838 4430 2067 2638 1769 

Synthetic 7587 4196 5836 1936 2225 1320 

pool 3 

Acid Tolerant 6939 4414 4987 3000 1686 1539 

Pop (ATP) 

Early White 6486 4009 5360 2260 2136 1939 

SE of Mean 356.5 282.8 282.8 179.0 200.0 200.0 

CV % 18.0% 33.9% 

Table 6: Effect of legi-:e intercropping on plant height and flowering of new mid-altitude maize varieties,
 

Babungo.
 

Plant heiaht, cn %Tasseling 70 days after planting
 

With Soybean Sole Crop With bean With soybean
Maize Variety 	 Sole crop With Bean 

intercrop maize intercrop maize intercrop intercrop
 

85.7 100.1 66.1 37.5 5.1.8
Local 	 123.0 


47.8 30.1 39.6
Synthetic 112.0 86.5 101.7 


pool 3
 
102.3 39.8 12.9 27.7
Acid Tolerant 	 109.1 74.7 


Pop (ATP)
 

89.0
Early White 	 113.3 95.1 106.7 81.8 71.4 


1.94 3.96 3.96
SE of mean 	 2.40 3.04 3.04 

10.4%
27.5%
CV 


Table 7: Effect of legue intercropping on maize ear-leaf nitrogen content, Babungo.
 

Sole Crop 	 Intercropped Beans Soybeans
 

2.52
Local 2.73 	 2.20 

1.94 	 2.09
Synthetic Pool 3 2.61 


ATP 2.67 2.18 2.16
 

Early White 2.58 2.17 2.11
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Table 8: Grain yields of beans and soybeans sole cropped or intercropped with maize.
 

"1
Grain yields, kg ha ,Baungo Grain yields, kg ha"1 , Mfonta
 

Cropping system Beans Soybeans Beans Soybeans
 

Intercropped 826 1407 253 
 1081
 
with Local
 
Intercropped with 637 1484 192 
 1294
 
Synthetic pool 3
 
Intercropped 696 1446 185 
 1452
 
with ATP
 
Intercropped 773 1456 262 
 1083
 
with Early White
 
Sole crop legume 1458 3670 
 387 1161
 

SE of Mean 126.9 136.1 
 53.1 150.1
 
CV 25.0% 12.5% 36.0% 
 21.4%
 

Table 9: Effect of maize intercropping on the number of pods and %,unfilled pods per soybean plant, 

Babungo.
 

Cropping System No. pods/plant %unfilled pods per plant.
 

Intercropped with Local 19 
 12.1
 
Intercropped with 15 
 13.3
 
Synthetic pool 3
 
Intercropped with ATP 
 17 11.1
 
Intercropped with Early H.hite 
 17 11.9
 
Sole crop soybean 35 
 11.6
 

Effect of rate, method and time of fertilizer application on a maize/bean intercrop: 

Earlier farm surveys showed that, on average, farmers use about 100 kg of 20-10-10 
compound fertilizer per hectare for their maize crop. The minimum fertilizer 
recommendation by research is 250 kg/ha. This trial was therefore conducted to verify
whether through method and time of application farmers can maximize the benefits from the 
very low fertilizer rate they can afford. 

Two rates of fertilizer, 100 and 200 kg 20-10-10 per hectare were banded at planting, 
sidedressed at 4 weeks after planting or broadcast before ridging. The idea of broadcast 
before ridging was to verify if such a practice would have a priming effect on the 
mineralization of nutrients locked up in soil organic matter. 

The results presented in table 10 show that at Babungo, banding fertilizer at planting 
was superior to either broadcast before ridging or sidedressing four weeks after planting. The 
expected priming effect of broadcast fertilizer did not materialize at either rate of fertilizer 
application. 
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At Mionta hfowve', the yields were very poor and followed no trend. Although the 

trial was planted late (end of April), it appears that both the rate and timing of fertilizer 

application test will not be suitable for an environment like Mfonta. The trial will continue 
next season to identify what method is suitable for which environment. 

Table 10: Effect of rate, tine and method of fertilizer application on maize/legue intercrop perforzance. 

Babuno Mfonta
 
" 1 Bean yield kg ha1
 Treatment Maize yield, kg ha Bean yield kg ha Maize yield kg-ha 

Control No
 
fertilizer 3339 462 258 18
 
100kg 20-10-10 4274 395 266 65
 
Broadcast before
 
ridging
 
100kg 20-10-10 5002 645 246 26
 
bandcd at planting
 
100kg 20-10-10 3498 469 227 19
 
sidedressed 4weeks
 
after planting
 
200kg 20-10-10 4592 381 305 57
 
Broadcast before ridging
 
200kg 20-10-10 5626 538 209 37
 
banded at planting
 
200kg 20-10-10 4409 462 294 19 
Sidedressed 4weeks 
after planting 

SE of WIfan 411.9 92.9 63.9 
C7 18.80 38.8% 49.6% 

Ankara land preparation system and soil chemical characteristics: 

Diagnostic Farm surveys and previous on-station field trials have confirmed that the 
"ankara" land preparation system (where grasses are buried and then burnt) improve crop 

yield mostly during the same season it is prepared. The actual chemical changes taking place 
in the soil during the process have not been fully quantified. 

At the beginning of the season, soil and maize ear leaf samples were taken from 
"ankara" beds and adjacent non-ankara plots at 12 locations for analyses. The objective is 

to verify the contributions of "ankara" to the fertility of the soils where the system is 

practiced and proceed to develop a sustainable technology that would produce the same effect 

without the destruction of soil properties accompanying "ankara". 

Some results of soil analyses are shown in table 11. Analyses of plant and soil 

profile samples taken at maize harvest have not been completed. 
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"Ankara" land preparation reduced soil acidity. Even though samples were taken 
about six weeks after preparation, pH changes of up to 0.8 were observed in places. The
"ankara" effectively neutralized up to 1.28 mneq/100g of exchangeable AL in the soil. 

A significant feature ot the "ankara" system is an increase in exchangeable bases, Ca, 
Mg, and K. The balance among Ca:Mg:K ratios is an important index of soil fertility.
Earlier reports had indicated that a mg/k ratio below 2 may give rise to Mg deficiency 
especially in basaltic soils. The efficiency of the "ankara" system therefore, may depend on 
the degree of balance it maintains among Ca: Mg: k. 

The "ankara" system seems to improve available P mostly where initial P content is 
moderate to high. 

Table 11: Soil chemical characteristics under "Ankara" and No Ankara land preparation methods. 

Site Land prep. Ph 0N Ca Mg k Al H+ ECEC CEC7 BRAY 
Method MC / lOOg Pm 

1 Baribui 1 No Ankara 6.1 7.33 3.80 1.31 0.35 - - 5.46 29.4 4.9 
Plain 

2 " Ankara 6.4 3.74 4.84 2.72 0.98 - - 8.54 23.3 4.9 
3 " 2No Ankara 6.0 8.50 2.64 0.85 0.27 - - 3.76 30.3 5.8 
4 Ankara 6.4 3.34 4.55 2.31 0.39 - - 7.25 17.8 4.0 
5 " 31o Ankara 6.2 7.72 6.28 2.01 0.44 - - 8.73 27.0 6.7 
6 Ankara 6, 3.80 8.53 3.49 1.46 - - 13.48 27.1 4.6 
7 4 No Ankara 5.6 3.62 2.75 1.26 0.29 - - 4.30 21.2 5,1 
8 
9 

" 
" 

Ankara 
51e Ankara 

6.0 
6.2 

3.90 
5.90 

5.21 
6.46 

3.19 
2.71 

0.68 
0.68 

-
-

-
-

9.0 
9.85 

25.7 
28.6 

9.3 
6.5 

10 " Ankara 6.6 8.11 9.66 3.83 1.17 - - 14.66 24.9 7.4 
11 " 6 No Ankara 6.0 3.03 4.89 1.87 0.61 - - 7.37 17.2 28.2 
12 " Ankara 6.4 3.55 6.64 2.36 1.20 - - 10.20 18.6 34.9 
13 ldop 1 No Anakar 5.3 2.67 2.67 0.72 1.25 0.18 0.03 4.85 7.0 15.9 

Plain 
14 " Ankara 5.6 2.99 2.68 0.83 0.47 - - 3.98 6.9 21.1 
15 " 2No Ankara 5.1 1.61 1.36 0.47 0.64 1.28 0.11 3.86 11.4 25.7 
16 
17 

" 

" 

Ankara 
31o Ankara 

5.8 
6.5 

0.82 
2.83 

1.97 
3.27 

0.97 
1.35 

0.06 
0.84 

-
-

-
-

4.00 
5.46 

9., 
7.8 

45.3 
16.2 

18 " Ankara 6.6 2.28 4.10 1.83 1.25 - - 7.18 9.3 43.6 
19 " 4No Ankara 5.2 2.52 2.61 0.94 0.66 0.28 0.13 4.62 8.3 11.2 
20 " Ankara 5.6 2.44 3.29 1.25 0.72 - - 5.26 9.9 13.4 
21 Baloun 1No Ankara 6.1 4.0 6.62 3.26 0.27 - - 10.15 22.0 10.1 
22 " Ankara 6.3 3.4 6.81 3.90 0.86 - - 11.57 19.8 12..0 

23 Bamen- 1 No Ankara 6.3 2.6 5.70 2.73 0.14 - - 8.57 17.7 6.8 
djou 

Ankara 6.4 2.5 6.14 3.34 0.53 - - 10.01 18.3 8.3 
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Rapid assessment of soil fertility status of the Western Highlands of Cameroon 

Soil samples were taken from over a wide range of sites in both Northwest and West 
Provinces at maize planting. The on-farm maize variety trial sites were included to alk w an 
assessment of maize grain yield at sample sites. The objective of the exercise was to rapidly 
determine soil fertility constraints to maize production and make suggestions for a new 
direction in soil fertility research in the Western Highlands of Cameroon. 

Maize ear leaf samples were also taken at silking from the on-farm variety trial sites 
and analysed for plant nutrient content along with the soil samples. Only the results of soil 
analysis are discussed in this report. 

The samples were grouped into two sets; those from mid-altitude (1000 - 1500m) 
sites and those from high altitude (> 1500m) sites. 

Multiple regression analyses were performed on the data using site mean yield as 
dependent variable and soil parameters as independent variables. 

The range and means for soil parameters are presented in table 12. The means for 
soil pH, exchangeable Ca and K are similar for both mid-altitude and high altitude zones. 
While organic caibon and CEC are higher, exchangeable Mg and available P are lower in the 
high altitude than in the mid-altitude zone. In both zones, the minimum Value observed for 
each parameter, except pH, is above the critical level described in the literature for maize 
production. 

Regression analysis of mai.,e grain yields against soil parameters showed that 
exchangeable K in the soil was the most important single factor (R2-= 0.32) influencing yield 
in the mid-altitude zone. The best correlations with yield were from Ca, vlg and K. Organic 
carbon gave a negative correlation while correlation with available P was low. 

In the high-altitude zone, a complex interaction among pH, Ca, Mg and available P 
control maize yield. The R2 for this regression was 0.72. Exchangeable Ca in the soil 
appears to have a strong effect on the availability of Mg and P. 

The partial results presented above show that the interactions among the basic cations, 
Ca, Mg and K are strong factors determining the soil fertility status (i.e. ability of the soil 
to release to the plant the required nutrients in the appropriate proportions) of soils of 
Northwest and West Provinces of Cameroon. 
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Table 12: Chemical characteristics of soil samples from the Western Fighlands.
 

Mid-Altitude High Altitude
 
Soil characteristic Minimum Maximum Mean Minimum Maxinum Mean
 

pH(H20) 4.90 6.60 5.85 5.00 6.60 5.63
 

Organic carbon % 2.30 11.00 4.19 3.34 10.62 6.45
 
Ca me/lOOg 0.50 16.40 6.74 0.52 29.40 6.06
 

ng De/lOOg 0.20 6.20 2.85 0.17 1.90 0.72
 

CEC 7 me/lOg 11.50 40.40 25.24 22.80 51.90 32.42
 

Bray 1P,ppm 2.20 50.00 9.55 2.20 24.70 6.26
 

Table 13: Correlation matrix for regression between site mean maize yields and soil parameters, Mid-Altitude 

zone. 

pH org.C Ca Mg K CEC Bray-b P i!an Yield 

pH 1.00 

Org. C -0.293 1.000 

Ca 0.633 0.219 1.000 

Mg 0.465 0.255 0.895 1.000 

K 0.450 0.026 0.665 0.501 1.000 

CEC 0.163 0.501 0.615 0.677 0.388 1.000 

Bray-b P 0.129 0.481 0.544 0.510 0.438 0.391 1.000 

Mean yield 0.231 0.220 0.477 0.396 0.563 0.405 0.29 1.000 
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Table 14: Correlation matrix for regression between site mean yields and soil paraneters, High-Altitude
 
zone.
 

pH Org.c Ca Hg K CEC Bray- Mean
 

1 P Yield
 

pH 1.000
 

Org -0.022 1.000

c %
 

Ca 0.819 0.064 1.000
 

Mg 0.763 0.224 0.935 1.000
 

K -0.001 0.123 0.266 0.317 1.000
 

CEC -0.021 0.586 0.221 0.263 0.010 1.000
 

Bray-I P 0.379 - 0.590 0.677 0.203 0.310 1.000 
0.004
 

11e a n 0.523 0.007 0.282 0.295 -0.076 -0.121 - 1.000 
Yield 0.102
 

Maize variety_ retention: 

Accomplishlent of the goal to increase maize production requires more than the 
availability of improved technologies (e.g., better maize varieties). Farmers must adopt the 
technology for it to be of any use. In the case of an improved maize vailety, one obvious 
attraction for would-be adopters is a high yield potential. However, as important as yield is 
to the farner, other factors (varietal characteristics) conic into play when she/he decides 
whether or not to plant the variety. These include (among others): earliness, plant height, 
husk tip cover, grain color, grain type, cooking quality aiad taste. 

The TLU has taken pains to monitor fariners' maize characteristic preferences over 
the years, and provided guidance to the NCRE maize breeders in the development of new 
varieties with traits that correspond to these preferences. But when all is said and done, the 

best proof of adoptability is adoption. 

One indicator of adoption is retention in subsequent years of the new technology by 

fairmers who participate in the on-farm trial program. Though less than a perfect measure 

of adoption, this indicator has the virtue of being easily and inexpensively monitored. The 
TLU began observing Firmers' technology retention behavior as early as 1987, when a survey 

was conducted of farmers who participated in the minikit trial program ii all previous years 

(1983-86). 
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In 1991, 86 farmers in the mid-altitude zone who had grown maize variety trials on 
their farms in 1989 or 1990 were visited and interviewed. The results of these interviews 
were very encouraging. Mean retention rates for the improved maize varieties (i.e., % 
farmers still growing at least 1 improved variety on part of their farm in a subsequent year) 
was 91% (table 15). By variety, the highest retention rates were reserved for KASAI 
(83%), COCA (44%) and ATP (28%). Sixty-nine percent (69%) of the respondents retained 
only I improved variety, while 23% retained 2 varieties. Although 4 to 8 varieties had been 
tested on each farm, farmers were disinclined to keep seed and plant more than I or 2 new 
varietics tile next year. Preservation of the seed was apparently a key problem. This resulted 
in relatively low retention rates for sonic varieties, which, if tested alone, would probably 
have been retained by more farmers. 

The farmers retaining at least I improved variety planted the new varieties on an 
average 51 % of their maize land That means that the improved varieties were planted on 
46%' of the total land area planted to maize on the trial farmers farms. Eighty-three percent 
(83%) of the trial farmers who had tested KASAI planted it on 43% of their maize-cropped 
land, or 36% of total maize land for these farmers. For COCA the figures are 44%, 36% 
and 16%, respectively. For ATP, 28%, 37% and 10%. 

When assessing specific characteristics of the new varieties, in comparison with the 
LOCAL (farmer's) variety, the respondents found that, on average, the new varieties do not 
store as well, but taste better and have superior cooking qualities. 

Table 15: Maize variety retention rates by farmers (%), by sub-zone, inthe mid-altitude
 
zone of the North West and West Provinces.
 

Sub V A R I E T Y 

Zone COCA KASAI BACOA MSR SYNTH ATP E.WHITE All 

n% n % n % n % n n% n % n% 

Ndop 17 41 36 92 8 12 18 17 17 6 9 33 8 25 37 95 

Banenda 14 57 22 68 7 0 11 0 11 0 7 14 7 0 23 91 

W.Prov. 14 36 21 86 9 0 13 0 13 0 9 33 9 0 26 85 

All 45 44 79 83 24 4 42 7 41 2 25 28 24 8 86 91 

591 % of trial farmers retaining the new varieties x 51% of each retaining farmer's maize­

cropped land planted to the new varieties. 
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Training of extension staff in West Province: 

One of the mandated responsibilities of the TLU in its goal of improving linkages 
between research, extension and farmers, is to train extension personnel. This can be met 
in two ways: 1) short refresher courses, and 2) on-the-job training. During the 1991 
campaign, the TLU used both approaches. 

From 4 through 9 March 1991, the National Agricultural Extension and Training 
Project (PNVFA) organized a seminar for its extension staff in tie West Province. The 
objective of this seminar was to train extension agents (AVV) and their supervisors on the 
new methodologies to be used by the project. 

The topics covered were: 
1) Presentation of the project; 
2) The Training & Visit approach; 
3) Linkages between research and extension; and, 
4) The role of agricultural support services (credit, inputs and product markets, ... ) 

A resource person was invited from the TLU-Bambui (Samatana), to present the third 
topic. His presentation included: goals of the TLU, description of TLU activities, 
methodologies used in generating new recommendations, collaboration with extension agents 
and farmers in on-farn research (including the responsibilities of each partner), research 
results and current recommendations (e.g., maize varieties), and future research strategies. 

In the field, extension agents participated in all TLU on-farm trial operations, from 
selecting participating farmers through trial harvest, yield measurements and eliciting farmer 
assessments of trial treatments; as well as iniplemnentition maize minikit trials. They also 
collaborated in TLU surveys (e.g., maize variety retention). 

6.5 VISITORS 

Visitors to Bambui in 1991 included: 
* Agroforestry PCV's Christopher Glaudel, Andrew Jones, James Gleit and David Walsh. 

* Mr. Werner from Germany (GTZ), re: publication of an FSR/E manual. 
Mr. Ernest Gibson (USAID/ARD). 

* Dr. Dunstan Spencer, Director RCMP/IITA. 
* Mr. Quincy Benbow (USAID Project Officer). 
* Dr. E.A. Atayi, COP/NCRE. 
* Mr. John Niba Ngu, Minister of Agriculture. 

* Drs. Karl Schleich, Kurt Raquet and Theda Kirchner, PAFSAT. 
* Mr. George Yebit, Chief ARS/MIDENO. 
* Ms. Lorraine Pearson, Agriculture APCD/Peace Corps. 
* Dr. Moussie, Coordinator TLU/NCRE. 
* Drs. R. Lal, C. Sachs, Ohio State Consortium team for SANREM Project. 
* Agroforestry PCV's Craig Bens;on, Stefan Cherry, Julie Rencik, Amy Mutt, Ben 

Addlestone and Frank Lynch. 
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6.2 TLU EKONA
 

6.2.1 INTRODUCTION 

Ekona TLU is responsible for the Coastal Humid Forest Region of Cameroon. The 
fLU works to improve food crop production of smallholders in South West Province through 
diagnosis, of agricultural constraints and opportunities, testing of improved varieties and 
agronomic cultural practices, and informational liaison between the extension service and 
IRA. 

Since its creation in 1986, TLU work at Ekona has focussed on (a) provision of 
baseline data on smallholder agriculture to guide IRA researcher in food crop and soils, (b)
on-farm testing of NCRE maize and IRA/IITA cassava varieties, (c) soil and weed 
management trials on-station, and (d) post-harvest problems of maize (storage) and other food 
crops (marketing). liaison with extension has been effected through annual training and 
planning workshops, collaborative reseaict1 and minikit distributions. 

The basic approach of the TLU involving a combination of on-station trials, researcher 
and farmer managed trial in focus villages, and minikit distributions, will continue. 
However, the operational objectives have been reformulated to more clearly signify TLU 
priorities. Increased emphasis has been given to biological technologies for enhancing and 
sustaining farm systems productivity. Agroforestry and fallow management studies will be 
emphasized in the technology development focus of TLU Ekona. 

6.2.2 SUMMARY OF PROGRAM ACTIVITIES 

In 1991, the Ekona TLU accomplished some of its major objectives. Focus village
meetings were held in February and the TLU annual workshop in March. Both were very
successful, with over 80 participants at the workshop. Trials included establishment of 
researcher/farmer managed: fallow management, alley cropping, egusi beetle control, cassava 
quality and cassava and maize variety tests test kits, and farmer managed minikits trials. 
Data for economic analysis were collected for most of the trials. Preliminary results from the 
cassava adaptability trials have so far indicated that none of the improved cassava can be 
boiled and eaten without processing. The relative importance of using improved maize,
fertilizing and weeding have been established for some sites in S.W. Province. By not using
improved maize and not fertilizing with N, a farmer may obtain only 30% of possible maize 
yield. Suppression of weeds by smothering though effective in control, may reduce maize 
yield, particularly in moisture stressed situations as in Yoke, 1991-Il. The land productivity 
study which started March 1990 was completed in June 1991. The results show that average
yields per crop under farmers mixed cropping pattern are relatively lower than potential
(monocropped). A maximum efficiency gap of 50% was estimated. The twelve market 
provincial survey was only completed in June. A retention survey for improved maize 
varieties was carried out in 54 villages in the four main research zones. 

128 



It is becoming! increasingly expensive to maintain the old Toyota Land cruiser. 
Insufficient transportation has limited our activities, particularly on bad roads in South West 
Province. The rains came earlier than anticipated. This encouraged some of the farrmers to 
plant earlier than we scheduled. Our relationship with the extension agents has deteriorated 
significantly, due to the discontinuation of financial incentives which they were having while 
the IITA researchers were at Ekona. This has been overcome by institutionalization of the 
relationship in a memorandum between MINAGRI and IRA. 

Since January 1991, we have had consultations with the IITA staff of TLU and 
ICRAF Scientist of IRA Nkolbisson. The unit presented its activities in the Divisional (Ndian 
& Meme) launching of the National Extension & Training Program (NETP) of the Ministry 
of Agriculture. 

6.2.3 ACCOMPLISHMENTS 

Objectives Activities 


Operation 1: Feedback information on farming systems and markets.
 

1.1 Complete cassava 

harvesting from 1990 

productivity study. 


1.2 Retention survey of maize 

ninikit program participants. 


1.3 Village level resource 

management survey, 


1.4 Price monitoring in 4 

markets. 


1.5 Publish and distribute 

monographs for farming systems 

and market price surveys, 


1.1 Analysis of land 

productivity infarmers' mixed 

cropping pattern. 


1.2 Analysis of maize 

retention rate and deter-

ninants of retention. 


1.3 Analysis of technology use 

and village level factors 

influencing technology 

adoption.
 

1.4 Price data for use in 

economic analysis of trials, 


1.5 Information made available 

on provincial farming systems 

and markets. 


Accomplishments
 

1.1 Low individual plant
 
populations and crop yields in
 
farmers' multiple cropping
 
system realized. Higher land
 
and income equivalent ratios
 
(LER and IER) of 2.9 and 3.5
 
respectively were recorded.
 

1.2 High appreciation for IRA
 
maize was expressed.
 
Consequently, 852 of the maize
 
ninikit users kept seed to
 
plant in a future season.
 

1.3 Delayed to 1992.
 
Collaborative work with TLU
 
lkolbisson.
 

1.4 Delayed to 1992 ije to
 
new strategy still being
 
worked out. This will reduce
 
operational cost and increase
 
research scope.
 

1.5 Production and
 
distribution of both reports
 
completed.
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Objectives Activities Accomplishments
 

Operation 2. Identify biological technologies for improving & sustaining soil fertility.
 

2.1 Establish selectea plant 

species for agro-forestry and 

other fallow management 

experiments. 


2.2 Establish alley system 

with leucaena, plantains, 

cassava + maize with peanut 

(for grain and weed control) 


2.1 Source of continuous 

supply of seeds for agro-

forestry and rotational fallow 

management study guaranteed. 


2.2 Extension agents and 

farmers will observe the 

system. Opportunity to know 

what Alley system entails and 

benefits derived. 


2.1 Agroforestry and
 
rotational fallow seedlot
 
nurseries have been
 
established at two locations:
 
Yoke (SDS): Leucaena
 
leucocephala, cassia
 
spectabilis, Sesbania and
 
pigeon peas. Ekona Centre
 
(LV): Gliricidia, Leucaena,
 
Cassia, Caliandra and Acassia.
 

2.2 The hedgerow
 
establishment phase commenced
 
but no crops were established
 
because of lateness in
 
commencing the work. Cassava
 
+Haize intercrop studies in 
already established hedgerow 
continued. 

Operation 3: Evw .te IRA improved component technologies. 2nd season 1991 on-station.
 

3.1 -esign and est&: :sh in 

in'nental steps, iroved 

co :.Dnent technolooc s 

de %loped by IRA. 


Identification of low 

c maize stem borer and 

iibeetle control methods. 


3.3 See 3.2. 


3.1 Combination of improved 

technologies identified for 

different categories of 

farmers inS.W. Province. 


3.2 Maize stem borer control 

2nd season. Identify about 20 

farmers inKC and LV zones. 

Demarcate areas for 

insecticide application as 

well as control. Observe
 
effects on growth and grain
 
yield.
 

3.3 Egusi melon beetle 

control by application of 

Marshall ST controls egusi 

beetles. Assess treated and 

control plots on farmers field 

inLV, SDS, KC and MF. 


3.1 Trial connenced at 2 sites
 
inl91-11 but incomplete for
 
conclusive report. Maize leaf
 
color and vegetative cover
 
scores, though subjective
 
correlated highly with stover
 
and green cob yields.
 

3.2 Maize stenborer control
 
carried forward to 2nd season
 
1992. Appropriate methodology
 
isbeing worked out with the
 
entomologist.
 

3.3 Seed treatment with
 
Marshall ST25 increased egusi
 
melon seed yield significantly
 
at farm level. This result is
 
similar to earlier
 
observations (see 1990
 
report).
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Objectives 


3.4 Determine cooking quality 

of IRA cassava as affected by 

age at harvest. 


Activities 


3.4 Cassava harvesting and 

cookability at 6,8,10, 12, 

14, 16 and 18 months to assess 

farmer acceptability. Farmer 

judgement to be recorded and 

rated. Improved vs local 

control. 


Operation 4.Increase knowledge of IRA technologies.
 

4.1 Farmer exposure to and 

evaluation of maize CMS 8704, 

CMS 8501, CHS 8503 maize, CMS 

8806 and Ndock 8701; 

Cassava: 8017 and 8034; and 

Sweet potato: TIBl. 


4.2 Facilitate better 

understanding of farmers needs 

through continuous 

interaction. 


4.3 Increase extension agent 

knoledge of TLU results and 

IRA technolcgies. Denonstrate 

specific trials initially 

identified for farner 

evaluation. 


4.1 Minikits and Test kits 

distributed to farmers. 


4.2 Focus village meetings 

with farmers. 


4.3 (a)Annual TLU workshop. 

(b)Divisional TLU workshops 

to familiarize extension 

agents with available inprovwd 

technologies for extension. 

(October each year). 

(c)Training restricted to 

specific subject natter for 

testing during proceeding 

years. Participants limited 

to supervisors of trials 

(Harch).
 

Accomplishments
 

3.4 Yield and softening of
 
cassava root when boiled
 
generally depend on harvesting
 
age. But the improved
 
variety, 8017 even with
 
increasing age and cooking
 
time did not get soft enough
 
to eat.
 

4.1 Sent out about 500
 
minikits of maize and about
 
2000 cuttings of 8017 and 8034
 
cassava varieties. The 1990
 
feedback was 118 out of 500
 
ie.21%.
 

4.2 Meetings were held in
 
February inseven villages:
 
Hautu, lalende, (Fako);
 
Ikiliwindi, Malende, (Mene);
 
Fotabe and Kenbong (Hanyu).
 

4.3 (a)Annual workshop with
 
80 participants fron 11INAGRI,
 
IRA and Development project
 
staff held inMarch 1991.
 
Workshop report prepared and
 
circulated.
 
(b)Aworkshop with 30
 
extension subject matter
 
specialists fron Fako, Mene
 
and 1ldian Divisions was held
 
inlate Septenber 1991.
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6.2.4 RESEARCH FINDINGS 

6.2.4 Agro-Technology Report, 1991. 

Based on reported diagnosis of farmers circumstances and technical constraints, 
Ekona TLU set agro-technical goals aimed at addressing three inter-related constraints (1)
lack of improved crop varieties required by focus farmers; (2) rapid decline of soil fertility 
and (3) weed control (Table 1). Deliberately, Table I did not emphasize control of pests 
(other than weeds which are always present) and diseases. Where ever possible, specific 
studies on these, such as seed treatments, will be conducted. However, given the high costs 
of some known chemicals, their unavailability to target farmers and application problems, we 
found it more practical to assume that to be "improved", available varieties should have some 
level of resistance or tolerance to important diseases and pests. This isa prerequisite to their 
being tested at farm level. 

Table 1: Major Research Focus areas intechnology developnent for S.W. Province.
 

Constraints Rationale Activity in1991. 

1. Lack of improved crop Contributes highly to farmers Continued to make available to 
varieties, yield. Improved crop farmers improved maize and 

varieties lacking inareas cassava. Conducted research 
surveyed, to emphasize contribution of 

variety and other conponents 
to overall yield. 
Contributing inresearch to 
develop other crop varieties 
e.g. cocoyans by emphasizing 
farmers' need for them. 

2. Declining soil 
fertility. 

Some recent soils ray be rich 
inessential mineral elements. 

Studies on sore agroforestry 
systems, rotational fallow 

This needs to be sustained. systems and limited fertilizer 
Poorer soils need to be 
reclaimed. Fertilizers, 

application, continued in 
1991. 

though essential, may not be 
available. 
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Constraints Rationale Activity in1991. 

3. Weed Control (other Rank growth of weeds Effectiveness of weed control 
pests and diseases?). (associated with prolonged, by smothering. Work on 

high annual rainfall) compete econonic use of agroforestry 
with economic crops and lead system inweed control (as 
to yield reduction, sometimes well as soil fertility 
up to 80-90% inextreme cases. improvement) continues. These 
Cost of control by hoeing is are low cash input approaches. 
high. Other major pests Fertilizer-weed interaction 
include egusi melon beetle and using relatively higher cash 
maize stem borer (2nd season). inputs under study. Other 
Some cultural control of pest and disease problem were 
cocoyam pythium rot isbeing noted for future studies. 
studied. Post harvest studies 
to reduce losses instorage 
continues. 

6.2.4. BIOLOGICAL SOIL AMENDMENTS: 

6.2.4. (a) Maize and Cassava in Alley System: 

An experiment was set up in 1988 to evaluate the contribution of Leucaena 
lcucocephala, Gliricidia sepium and sesbania grandillora to N required by maize. In this 
experiment, the effects of*N application at 0, 20, 40, 80 kg/ha on maize yield were compared 
with alley cropped maize using the three legumes. Sesbania was dropped owing to non­
copicing alter first pruning. 'Fhe details of trial design, plot size, cultural practices have been 
given (See 1990 report). 

i)uring 1991, the trial was modified to serve as a demonstration of'yield maintenance 
in a typical poor sandy soil. The alleys were also extended from 5ni long to 12 m and the 
number of replications fiom 4 to 3. The effects of continuously applying N at 80 kg/ha or 
lower compared with the alley system on soil physical and chemical properties will be 
determined. The maize was intercropped with cassava. 

6.2.4. Results: 

Maize height: Height of maize planted in leucaena hedgerows are comparable with maize 
in which 80 kg fertilizer N was applied and this agrees with previous years' data (Table 2). 
Maize height was maintained in the Yoke soil (a Palaudult with old sedimentary sand). Height 
in Leucaena plots were comparable to that at 80 kg/ha N whereas that in gliricidia plot was 
comparable to that at 40 kg/ha N. Lowest heights were at 20 and 0 kg/ha N (Table 2). 

Imperata Cylindrica (Weed) Control: An important observation which was monitored at 
Yoke was a reduction of the noxious weed, Imperata cylindrica, in one year fallow of 
leucuena and gliricidia, particularly of leucaena (Table 2). This study will be followed up 
and inputs from weed scientists will be sought to better understand Imperata biology and its 
effective control. 
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Leaf, Woody Stem and N after one year fallow: The leaf weight, length of woody stem of 
mean diameter of 1.2 cm and estimated N in leaves from one year leucaena and gliricidia 
prunnings are presented in Table 3. Based on maize growth as indicated by height, the N in 
leaves alone satisfies the requirements of maize (Table 3) while the woody stems from 
leucaena and gliricidia is enough to stake 3.04 ha and 2.51 ha of yams, respectively. It is 
assumed that 2.5m stake length is required per yam at 20,000 yam sets per ha. 

Results from yellowing of maize leaves (leaf color) as an index of N deficiency 
showed that maize associated with leucaena and gliricidia were as yellow as that grown at 
80kg N fertilizer (Table 3). 

Establishment of Seedlot Plots: Seed availability is an important requirement of the alley 
system. Since there was no source of continuous supply in the quantity desired, TLU Ekona 
commenced a seed lot nursery at two sites, Yoke (SDS) and Ekona center (LV) in 1991. 
These will also serve as demonstration plots for Alley System of crop production. 

The Yoke nursery has four entries: Cassia spectabilis, Leucaena leucocephala, 
Caliandra and the fourth species, pigeon pea, for planted rotational fallow system.
Establishment at Yoke was 94% for pigeon pea, 46% for Cassia spectabilis and 83% for 
Leucaena.
 

At the Ekona Center, Gliricidia, Leucacna, Cassia, Caliandra and Acassia have been 
established. The nurseries were being established in enough land area and in sufficient 
replications to superimpose treatments when required for demonstration or research e.g. weed 
control or soil fertility improvement. 

Yoke as an imporlant site for Agroforestrvy Research by Ekona TLIJ: Four general research 
areas (Lower Volcanic, Sands, Mamre and Kumba Corridor), have been recognized by TLU, 
Ekona as being representative of South West Province's major agricultural zones. (See 
details in TLU Surveys and Annual Reports). More detailed soil classification of these areas 
are being studied both from primary and secondary information. Yoke, which is in the SDS, 
is generally the poorest in fertility (Fig. 1). The top soil is sandy to sandy loam and the 
dominant weed is noxious Imperata cylindrica. Yoke is therefore a suitable site for 
Agroforestry research strategy of reclaiming agricultural soils from noxious weeds and for 
the strategy of making impoverished soil rich enough for crop growth (Table 4). 
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Table 2: 	Effect of fertilization and alley system on maize height, leaf
 

color (yellowing) at 5 weeks and Imperata cylindrica at Yoke.
 
.........................................................................
 

TREATIENT KG/HA MAIZE HEIGHT (Ci) LEAF COLOR (1-4) IMPERATA SCORE (1-4) 

0 N 51.7 2.3 	 4.0
 
20 N1 76.3 3.0 4.0
 
40 N1 93.0 3.0 3.5
 
80 N 160.3 4.0 3.5
 
GLIRICIDIA 114.2 3.7 3.0
 
LEUCAE1A 150.3 4.0 2.0
 

LSD 0.05 32.9 0.96 1.48
 
CV% 29.6 14.5 13.8
 

Scores: Leaf color 1 = all leaves yellow
 
4 = all leaves green
 

Imperata: 1=<25% of field infested by inperata taller than maize.
 
5 => 75% of field infested by inperata taller than maize.
 

Table 3: Leaf weight, woody stem (1.2 cm mean diameter) and
 
estimated N from one year leucaena and gliricidia fallow.
 

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

LEAF WEIGHT WOOD 1IITDGEN
 
(KG/H1A FRESH) (1.2 C11MEAN (KG/HA*
 

DIAZIETER) M/HA
 
...............................................................
 

LEUC.A Ell*'-. 19,925 151,950 104,6 
GLIRICIDTA 14,600 125,950 74,5 
...............................................................
 

*Assure N1indry leucaena leaf is3.5% and ingliricidia, 3%.
 

Table 4: 	Nutrient levels of soils inTLU, Ekona major
 
research zones inSouth West Province.
 

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


LOCATION NUTRIENT SOIL
 
OR N P K
 

RESEARCH ZONE % Ppo Meq pH
 

SANDS 0.10 7.0 0.12 5.6
 
1LXHFE 0.11 8.0 0.17 4.7
 
KUIBA CORRIDOR 0.26 10.0 0.26 5.3
 
LOWER VOLCANIC 0.36 29.0 0.80 5.7
 

6.2.4. 	Package Evaluation of NCRE Improved Agro-Technologies 

Three technological components were evaluated on incremental steps in the constraint 
areas of (1) lack of improved varieties (cassava and maize), (2) low soil fertility and (3) weed 
competition. This was tested at two focus sites: Yoke ((SDS) dominated by moderately wvell 
drained sedimentary sandy clay loam (Palaudult)) and unmapped old volcanic soil (LV, Mile 
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17). Treatments were incremental combinations of improved and local varieties of cassava 
and maize; improved soil fertility by application of 20-10-10 fertilizer at 300 kg/ha and weed 
control 	 at three levels: (a) hoe, (b) smothering by intercropping with peanuts at high 
population (about 120,000/ha) and (c) by applying metalochlor at 2 kg/ha a-i. pre-emergence. 
They were arranged as 2x2x2x3 factorial and replicated two times at each site. 

Data were collected on (1)cassava establishment (2) maize leaf color (yellowing) as 
an index of N scored 1-5 (1 =all leaves yellow to 5 = all leaves green), (2) ground cover (1 
= ground bare to 5- ground completely covered by economic crop) and (3) weed cover (1­
plot completely covered with weeds to 5 no weeds observed). Samples of maize cobs and 
associated stover yield were also obtained. Plot size was 51n x 6m. 

6.2.4. 	 Results and vegetative and weed covers and control: 

Results showed a significant positive correlation between stover yield and ground 
cover (P0.05, r=0.49). Significant relationships were also observed between maize leaf 
color and cob yield (P0.01, r=0.69) and also with stover yield (P0.01, r=0.78). The nature 
of the relationships and their coefficients of determinations, R', are shown in Table 5, Figs 
2 and 3. These parameters, though subjective, can be used to evaluate treatment effects in 
on-farm 	investigations where facilities may be lacking for their more detailed studies. Since 
weed effects have been suppressed by treatments, it is not related to maize cot) and stover 
yields (Table 4). 

Table 5: 	 Correlations of vegetative cover, of color and
 
of weed score vith cob and stover yields at Mile
 
17 (LV Site).
 

COB YIELD STOVER YIELD
 

VEGETATIVE COVER 0.39 (0.15) 0.49 (0.24)
 
LEAF COLOR 0.69 (0.48) 0.78 (0.61)
 
WEED SCORE 0.009 (0.008) 0.00 (0.000)
 
......................................................
 

PO.05 df 22 0.404
 
P0.0] df 22 0.515
 
R2 inbrackets.
 

Stover and Cob Yields: 

Stover and maize cob yields were highest at the highest treatment factor levels i.e. 
improved maize fertilized and weed controlled by chemical (HWC), smothering (HWs) or 
by hoe weeding (HWh) at two periods as farmer would (Figs. 4 and 5). These levels were 
regarded as H or highest levels. The improved maize variety and fertilizer were excluded, 
one at a time and are shown as H-MV and H-F. All these were comnpared with a case in 
which no improved component was added (L) although, weeding was done twice (Table 6). 
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']'here was moisture stress throughout tile growing period at Yoke particularly 
following cob formation. This reduced maize growth and yield compared with Mile 17. 
Nevertheless the L treatments were obviously the lowest yielding. Non inclusion of fertilizer 
and improved maize also resulted in reduced yields, particularly at Yoke with poorer soil. 
These preliminary results should be viewed with caution because of the high CV's (70%) 
observed in the yields collected. Under conditions of moisture stress, it appears that hoe 
weeding tends to produce highest yields, an indication that associated crops and weeds may 
compete for moisture. By estimating one component at atime, yield reduction as percent of 
the highest at Yoke and Mile 17 are shown in Table 6. Tentative inferences from this study 
are (1) Maize leaf yellowing and ground cover scores are positively correlated with maize 
stover and cob yields (2) full expression of treatment effects can be obscured by moisture 
stress particularly if many crops are g.'own in association (3) yield advantages of packages 
of improved technologies showed that removal of fertilizer and improved variety tended to 
reduce maize cob and stover yields drastically. 

Table 6: 	Effects of substitutive removal of improved
 
technologies on maize stover and cob yields at two sites.
 

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

Yoke (SDS) Mile 17 (LV)
 
Treatments (Hoe Weeding)%* (Chemical)
 

Stover Cob Stover Cob
 
.....................................................................
 

1.All factors highest, 100 100 100 100 
2.All factors highest,(Yoke-Chen) 63 53 86 78 

(nile 17-hoe) 
3.All factors highest ­ smothering 47 49 77 80 
4.All factors highest - Maize var. 60 4.1 83 72 
5.All factors highest - Fertilizer 3.1 38 55 54 
6.All factors Lo'west (Hoe weeded) 29 20 42 35 

*Values 	are expressed as percent highest yield. Note that the highest
 
costing level, i.e. with chenical weed control isnot the best (highest
 
yielder) at Yoke where hoe weeding isthe best.
 

6.2.4. Pest Control Studies: 

Egusi melon beetle (chrysomelidae) remains an important pest. Previous iesearcher 
managed chemical control studies with three formulations showcd that Marshal ST 25 seed 
treatment (250 granis egusi seed with 2.5 gm Marshal ST 25) was the best (See 1990 Report). 
The study was repeated in 1991 under farmer management at Malende (Sands - unmapped 
soil) and at Kembong (Manife M, of Lobe Series, Orthoxic Tropoudults or Ferric acrisols, 
acidic soils on old sandy clay deposits). 

Some egusi seeds available to eleven farmers per location were treated with Marshal 
while others were not. The farmers were instructed to plant the two lots of seeds separately. 
At about two-three weeks after planting, areas 6 x 5 m2 were demarcated to denote treated 
and untreated plots. All management inputs weeding, fertilizer application if any, time to 
harvest and crop associations and establishment timing, were according to tile farmers 
methods. The farmers were advised to harvest the melons from the demarcated plots 
separately, process them into dry unshelled seeds and store for weighing by researchers. 
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6.2.4. Results: 

Usable data were collected from only four farmers per site. Data were collected from 
six farmers at Kembong, M, site, but there were no untreated checks for two farmers (Ndip 
Stella, 333 kg/ha and Ayuk, 266 kg/ha). The resutts shown in Table 7 indicate that marshal 
treatment tends to be superior to the check. 

Table 7: Effects of seed treatment with Harshal on Egusi melon yield
 

infarmers fields at 2sites.
 
...........................................................................
 

SITES
 

MALENDE, FAKO KEMBONG, HANYU
 
FARMER- ----------------------- FARMER ---------------------------


KG/HA EGUSI KG/HA EGUSI
 
TREATED UNTREATED MEAN TREATED UNTREATED MEAN
 

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


IIASSOK S. 599 400 500 TAFER I. 339 253 296
 
FOBELA B. 566 400 483 SHANG E. 250 167 209
 
CHIANGO G. 660 366 513 ANDERE 1. 334 266 300
 
TIMAH D. 466 265 366 NDIP SA. 253 170 212
 

TPT. MEANS 573 358 294 214
 
LSD 0.05 --------------------- 210 ------------------- >
 

LOC. HEN''S 466 254
 
[SD O.C5 --------------------- 197 ------------------------ >
 

The melon yield was significantly higher at Malende than at Kembong, (LSD 
0.05= 197). Treatment with Marshal resulted in higher yields at Malende-Fako but not at 
Kembong (LSD 0.05 = 201) (Fig.6). High l'armcr - farmer yield variations were observed 
at both sites and also between treatments which indicate management variations between 
farms. This led to a relatively high CV (31 %). This trial and the 1990 results are conclusive 
enough that further studies may not be required, particularly since Marshal ST 25 is not 
available in local markets. 

6.2.4. Effect of Age of Harvesting Cassava on Tuber Root Yields Quality, 

Realizing recommendations by CNRCIP's agronomist and breeders that 8017 and 8034 
IRA cassava varieties could be eaten boiled (like yam) and in light of complaints often 
expressed by farmers, we set out to confirm this finding. Given the fact that high cyanide 
cassava if consumed without adequate processing could be poisonous, Ekona TLU saw this 
study as being very important since 8017 and 8034 are already well established in farmers 
fields. 

Methodology: In collaboration with village extension workers, four sites were chosen at (a) 
Malende (Kumba Corridor) (b) lkiliwindi (Kumba Corridor) (c) Fotabe (Mamufe forest) and 
(d) Kembong (Matufe sands). At each site, a local check representing a widely grown 
cassava variety was selected. In the KC areas, a local white was used while in MF area, red 
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This experiment shwed that tile softening of cassava root when boiled and yield
depend on the age at which the plant is harvested. However, the parameters used are not
enough to draw conclusions on eating quality, textural and other requirements relating to 
cassava utilization. Inputs by food technologists and other disciplines, will be required. 

6.2.4. Maize Minikits 

6.2.4. Minikits have been our single systematic way of getting farmer feedback about our
improved varieties. Since 1987, samples of maize seed have been sent out to large numbers
of farmers for field evaluation and also in the various dishes. Questionnaires are included 
to get their response. 

In 1990 Ftrst season about 441 samples and questionnaires wvele sent out and only 115 
usable forms wee returned which represents a return rate of only 26%. 

Quantities distrilkited: 

I) Lowland: 135 of CMS 8501; 93 of CMS 8503; 94 of 8017 (Suwanl SR); 59 
of 8806 (DMR ESR-Y).

2) !HiZhland: 20 of Kasai; 25 of MSR85, 20 of cocoa. 

Evalation ,2t'irned: 18 of CMS 8501 (14%), 15 of CMS 8503 (16%), 94 of CMS 8704
(11%), 20 of'C(S 8806 (34%), 14 of Cocoa (70%); 21 of MSR 85 (84%) and 14 of Kasai 
(70%). 

I)istrilitbiT'S of'farmers'OfeLsts: 97% of the farmers testing the maize were women. About
40% used a local maize variety (derived from highland t),pcs) as hcal check, and the rest
used the soft typ,. called calabar white. An insignificant number used farmer improved
varieties like Cub in yellow, Ekona white, Yellow and Mixed color. 

M: I tests (47%) were planted on land continuously in use, the average being 2.8 
years sinc last fallow'. About two-thirds (42%) incorporated grass or left it as mulch on the
fields. 1\ ,st farmers planted their maize in April. 73% weeded their fields at least one time
with an i:verage of 5.5 weeks after planting (WAP sd 2.89), 19% did a- and second 
weeding averaging, 8.2 weeks after planting (sd 2:5).= 

The IRA igliland varieties were harvested 1-3 weeks later than locals, and the
lowland varieties :wveraged harvesting dates of' 1-10 days earlier than the locals. Harvesting
started at 13.5 w( Js on the average and most of the IRA maize was completely harvested
by 14 weeks, so ' icir reuse as seed is questionable. Accidental losses were about equal for 
both local and improved maize, but disease symptoms were more often present on local maize 

1This question may have been misunderstood. 
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The fields were visited four weeks after planting to stake two samples of 7m x 3m 
each per field but where the farm was very small only one sample 8n x 51n was staked. A 
trained monitor was selected from each of the villages to be supervising fli. ,armer tlrough
all activities on the sample plots until harvest. At harvest, the yields of all tI. -rops in the
sample plots were obtained in the presence of the farmers, monitor, extension a, ' and the
researcher. Maize yield was converted to dry grain weight at 15% moisture conlt 'IC),
groundnuts were measured as fresh pods and as dry grain, egusi melon seL. '.'as 
approximated from the weight of fresh melons using a standard dry seed weight percent,.
which was derived from processing of 18 melon samples of 9-12 kilos each brought from all 
zones. The two types of Colocasia (lbo coco and country coco), cocoyam (Xanthosoma), 
yams and cassava yields were weighed as fresh roots anJ tubers. 

6.2.4. Results and Imnlications 

Multiple cropping was a rule. Farmers were found to plant up to eight crops (maize,
groundnuts, egusi, ibo coco, country coco, yams, cocoyam and cassava) on the same piece
of land in the first season. This practice resulted in very low densities of each crop and 
comparable low yields (Table 9). The yield differences betwcen a multiple crop and a sole 
crop was quite wide. However, the lower yields and wider yield gaps were compensated by
high land and income equivalent ratios (ILER and IER) of 2.9 and 3.5, respectively (Table
10). This shows that the yield deriN ed fron intercropping system using crop combination 
considered in this study result in 290% higher total yield than that derived from planting each
cr'op in equivalent area as sole cop while the income derived from intercropping tile system
using the crop combination resulted in 350% higher total income than that derived from
planting each crop in eqi.ivalent area as sole. Hence a greater dif[fusion rate of IRA improved
technologies like cassa\a cuttings, maize seeds, sweet potato viies. soil management 
Practices, etc. is expected to increase the values of LER and IER thus upgrading the 
socioeconomic condition of the South West farmer. 
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Table 8: Average intercrop yields (Kg/ba) of maize, egusi, groundnuts,
 
Ibo coco, cocoyam, and cassava on farmers' fields by zone,
 
1990/91 season.
 

CROPS 	 Lower Kumba Sands Mamfe Average
 
Volcanic Corridor S.W.P.
 

Maize
 
Plant density (pph) 13834 20762 10747 16713 15514
 
Yield at 15% 935 1582 321 833 918
 

EUsi melon seed:
 
Plant density (mph) 6046 23874 18775 6665 13840
 
Yield dried at
 
constant wt(0% H2o) 115 206 256 59 159
 

Groundnuts:
 
Plant density (pph) na 11500 103190 20317 78336
 
Yield dried seed
 
copstant wt (0%H2o) na 477 515 91 361
 

Ibo coco:
 
Plant density (pph) 7279 4345 3333 5298 5064
 
Yield fresh 4221 3390 3071 2696 3345
 

Cocoyan:
 
Plant density (pph) 7262 6973 4667 4630 5883
 
Yield fresh wt. 7175 2230 2767 2702 3719
 

Cassava:
 
Plant density (pph) 1429 7111 5923 4508 4743
 
Yield fresh wt. 4953 10302 7500 7190 7486
 

.L 


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

pph = plants per hectare
 
nph = nelons per hectare
 

NOTE: White, sweet and water yams igp',,ecause they dre not evenly
 ' 

distributed inall the zones.
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Table 10: Average level of production, maximum efficiency attained and maximum
 
efficiency gap of sole crop (yield) and intercrop (average yield) maize, egusi,
 
groundnut, ibo coco, cocoyam and cassava inSouth West Province.
 

Actual farm Expected Average level Maxinu Maximum
 
CROPS Yield in farn yield of efficiency
 

(Kg/ha) Sole cropping production obtained gap
 
in(Kg/ha) (%) (%) (%)
 

Maize 918 3136 29 51 71
 
Egusi 159 460 35 56 65
 
Groundnut 842 3742 23 34 67
 
Dho coco 3345 6606 51 64 49
 
Cocoyan 3719 6322 59 114 41
 
Cassava 7486 8053 93 128 7
 

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

Average 2745 4720 48 75 50
 

LER 	 2.9
 
IER 	 3.5
 

6.2.4. 	 Evaluation of Maize variety retention rates and determinants by minikit users. 
Objectives, Material and Methods: 

A maize retention study of minikit users was carried out between May-June, 1991 in 
the four key research zones (l.owcr Volcanic, Ku mba Corridor, Sands and Mamfe) of South 
West Province. The objectives of the study were (i) to evaluate the elfectiveness of the 
minikit approach in technology dissemination, and (ii) to assess the factors that influence IRA 
maize retention, use and diff'usion. A list of 174 minikit users out of over 2000 maize 
minikit varieties sent out since 1987 for whom1 completed evaluation questionnaires had been 
received was compiled. These users were scattered across 63 localities. The IRA varieties 
assessed in the study were CMS 8501, CMS 8806 and CMS 8704. With the help of a skilled 
enumerator an attempt was made to recontact as many of the 174 as possible. But completed 
questionnaires were obtained for 122 farmers. Maize retention and diffusion patterns were 
measured using five binary variables: (i) whether farmer kept seed after harvesting the test, 
(2) whether farmer ever planted the seed, (3) whether farmer was still planting the seed in 
first season 1991, (4) whether farmer has ever sold sonic of IRA maize, and (5) whether 
farmer gave or sold seed of IRA maize to other farmers. 

6.2.4.8. Results and implications: 

IRA maize irrespective of the zone and variety yielded more than farmers indigenous 
variety. Among respondents expressing a preference, IRA maize roasted or as fufu (maize 
meal) tasted better than the local (Table 11). Almost every farmer (85%) kept IRA seed to 
plant in the future season and any farmer who did not keep either lost it in the field (pests, 
diseases, degeneration) or in storage or ate all that was harvested. Over 40% of the 
participants were still planting IRA maize in 1991 and 50% sold IRA maize, while 
approximately 50% sold the maize seed to other farmers (Table 12). Consequently farmers 
were being exposed to IRA maize, and many more were given access to it. 
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Kumba Corridor and Lower Volcanic zones had higher retention and diffusion rates, 
due to more market outlets for surplus. Higher population densities and high immigrants 

household size, age of participant, harvesting maize dry and eating it flinty were significantly 
sold cobs/grain and give/sellassociated with retention behaviors (ever plant, plant 1991, 

seeds) (Table 13). Further analysis of respondent characteristics and retention behavior 

showed that certain personal characteristics were strongly related to diffusion through 
However, the pace of variety diffusion through sales may wellsubsequent sales (Table 14). 

be increased by concentrating efforts on, for example, female participants rather than male 

participants since most of the food crop farmers in general and maize farmers in particular 

in the study area are women (Table 14). Further technology retention research should 
(beyond sales), whiletherefore focus on delineation of dimensions of retention behavior 

attempting to identify a stronger set of explanatory variables. Complementary research is 

needed on which types of retention behavior most rapidly lead to variety diffusion and 
Research is alsosustained productivity increases by the largest possible number of farmers. 

needed on the degeneration of the maize varieties. 

Table 11:Test Participant Assessment of IRA Maize.
 

IRA Roasted Cobs Fufu Taste
 
Produced IRA Local IRA Local
 
More Best Best Best Best
 

Zone: (Percent of respondents)
 
Volcanic 93 56a 35 63a 21
 
Kunba 94 81 6 58 3
 
Sands 100 76 10 72 7
 
llanfe 95 100 0 42 0
 

Variety:
 
CHIS 8501 95 69 20 61 10
 
CiS 8704 96 92 4 58 10
 
idock 8701 92 69 15 62 8
 

a.Differences by zone significant at <0.05 level.
 

Table 12: IRA Maize Retention, Use and Diffusion.
 

Kept Ever Planted Sold Cobs Gave or
 
Seed Planted 1991 or Grain Sold Seed
 

Zone: (Percent of respondents)
 
Volcanic 88 74b 54b 70a 60b
 

Kumba 81 55 29 26 29
 
Sands 90 79 52 41 52
 
Manfe 79 53 26 26 47
 

Variety:
 
CIS 8501 87 65 39b 46 48
 
ClIS 8704 81 81 62 54 54
 

fidock 8701 85 54 31 23 38
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Table 13. Association Patterns and Significance Levels for
 
Retention Behavior

1
 

Ever Plant Sell Cobs Give or
 
Plant 1991 or Grain Sell Seed
 

Maize features: 
Harvest some maize dry .16 + .09 + .00 + .09 + 
Eat flinty maize .01 + .06 + .02 + .06 + 
Eat only white maize .82 .50 .86 .54 

Participant: 
Fenale .07 - .84 .18 + .65 
No education .31 .02 - .00 + .52 + 
Age .01 + .09 + .00 + .29 + 
Family size .19 + .76 .00 + .26 + 
Location: 
Lower Volcanic .21 + .07 + .00 + .05 + 
Kunba Corridor .09 - .08 - .01 - .01 -
Sands .11 + .26 + .65 .68
 
flanfe .14 - .12- .07 - .93
 

!Chi-square significance levels for qualitative variables and t-test
 
significance levels for age and family size. Directions of association
 
only given for P<.030.
 

Table 14. Canonical Coefficients for Respondent Characte­

ristics and Retention B2havior.
 

First Second
 

Family size .27 .55
 
Participant age .48 .31
 
Participant was female .31 -.53
 
Participant had some education -.37 .53
 
Family usually eats flinty maize .02 .35
 
Family usually harvests some maize dry .23 -.12
 

Ever plant IRA maize +.14 -.84
 
Planted IRA maize in1991 -.08 1.15
 
Have sold IRA fresh cobs or grain +1.04 -.02
 
Have given or sold s ed of IRA maize '-.21 .38
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6.2.5 VISITORS: 

Prof. Joseph Owona - Minister, MESIRES 
Niba Ngu - Minister of Agriculture 
Francis Cook - US Ambassador to Cameroon - Yaounde 
Ayuk Takem - Director of IRA 
E. Atayi - Chief of Party, NCRE 
T. Stilwell - Deputy Chief of Party, NCRE 
D. Baker - TLU Coordinator, NCRE Nkolbisson 
J. Poku - Chief of Farming Systems, IRA Nkolbisson 
Richard J. Carroll et al, - ROTREP Market Demand Consultants 
Philip Doby - Overseas Development Administrator (technical adviser). 
M. Atangana - Administrative Officer, NCRE 
Thomas Gass - Eng. Agr. International Potato Centre (CIP) Bamenda 
John Bridge - CAB International, UK. 
Rose Epie et al. - USAID Television Team 
Elango, Susan Allo - GATSBY representative in Douala. 
Students from University of Douala 
Students from University of Buca 
Students from Intensive Vocational Training Centre, Buea 
Economics Team from Agric Delegation, Buca 
Quincy Benbow - NCRE Project coordinator 
Dennis Ignasios - UMES 
Robert R. Dadson - UMES 
Will Anderson - Peace corps representative 
Lori Pearson - Peace corp Associatc )irector 
A. A. Dankyi, CRI Kumba 
lldofonse Njodsalishye -IDINA, tvory Coast 
A.F.K. Kissiedu - Crop Research Inst. Ghana 
A.M. Daramola - IARE/OAU Ibadan Nigeria 
George Ndawage - ISAR, Rwanda 
Kamran Frooghi - SOGETRAP Bamenda 
Asanga Cletus - Dschang 
Nkounjo David - Prov. Chief of Service SWP 
Kengni Fidels - MINAGRI 
Verdonck Rombaut - CCSP 
Jacob Ngeve - IRA Nkolbisson 
G. Atuahene Ainankwa - Kumasi Ghana 
R.A.D Jones - Sierra Leone 
Henk Mutsaers - IITA 
Joseph B. Suh - IITA lbadan Nigeria 
Njume Joseph Ndolu - SDDA Muyuka 
Joanne Wainuright - U.K. 
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6.3 TLU MAROUA
 

6.3.1 INTRODUCTION 

Maroua TLU has responsibility to improve knowledge of the farming systems of North 
Cameroon through diagnostic studies and to contribute to the development, testing and 
dissemination of technologies under farmers' conditions. The zone of action of Maroua TLU 
is the Far North province and the Mayo-Louti Division in the North province. 

Within this region, Maroua TLIJ has, in past years, confined pre-extension tests within 
the cotton-growing (SODECOTON) zones where sorghum, groundnut, cowpea and millet are 
the major crops. Efforts are underway to extend TLU activities in the Mayo-Sava, Mayo-
Tsanaga and Logone-Chari Divisions where the National Extension and Training Project 
(PNVFA) has become operational. 

The goal of Maroua TLU is to increase food crop production, improve yield stability, 
maintain soi' fertility and increase small farmecis' income in the mandate region. In moving
toward this goal, TLU has placed emphasis on farm level surveys to identify constraints to 
stable production, sustainable technology generation on-station, on-farm tests, and training 
of extension agents. 

On-farm testing within Maroua TLU consists of thrce levels. First, relatively complex
technologies are tested, often using a relatively complex experimental design in representative
observational villages with observers trained and paid by TLU. Technologics/praciccs %hich 
prove adaptable biologically and acceptable to farmers are promoted to regional testing in 
about 30 widely dispersed sites to cover a wide range of conditions. The design is simplified
and tests are observed by SODECOTON and MINAGRI extensi-;n agents. Successful 
technologies in regional tests are then extended to farmers as minikits. This extremely simple 
test is conducted by hundreds of farmers who respond to an evaluation questionnaire. A 
technology is then considered ready when acceptability is high and a technical bulletin is 
prepared. 

The resources invested in diagnostic surveys will decrease over the next four years in 
favour of technology verification. Technology development on-station will focus on soil 
moisture and striga management for stable sorghum yields. The regional test program will 
gradually move away from collaboration with SODECOTON in favour of the PNVFA. 

6.3.2 SUMMARY OF PROGRAM ACTIVITIES 

Five research operations (as listed in the Accomplishments section). were conducted 
in 1991. As part of diagnostic studies, the agricultural practices survey (3rd year) was 
terminated in 4 TLU research villages. A survey of storage practices is in progress ; steps 
were taken to initiate the sorghum marketing study in collaboration with IRA Project Garoua 
early in 1992. Other surveys planned are in progress (agroforestry survey). Preliminary 
results of the 1990 adoption survey are reported. 
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Activities under on-station technology generation in 1991 included the following trials: 
(1)effect of striga treatment on subsequent striga generation, (2)effect of cowpea association 
on striga population in sorghum, (3)screening cover crops for soil protection, (4) observation 
of pigeon pea hedgerows and associated crops and (5)effect of muskwari planting date and 
depth (1990-91). 

In the four TLU research villages, the sorghum/cowpea association test entered its 
third (and possibly final year). The land preparation test was simplified in design following 
farmers' feedback in 1990. The collaborative work of TLU and the IRA/Bean Cowpea CRSP 
included both testing of four cowpea storage techniques (2nd year) and a researcher/farmer 
managed cowpea variety test. 

Regional variety tests with SODECOTON and PNVFA were also conducted for 5 
sorghum varieties and 5 peanut varieties. Minikit tests of seed treatment (sorghum) and 
compound maize were implemented for the third consecutive year. 

Total rainfall in the Extreme North province was abnormally high in 1991 (800 to 
1100 nn) but distribution was typically poor. Drought periods in June caused severe stress 
to young sorghum and high humidity associated with high rainfall in August caused increased 
disease pressure in cowpea. 

Difficulties included 1) arrival of Systems Agronomist after the start of the rains in 
late May, 2) disabling computer virus, and 3) increasing cost of running aging vehicles and 
the fact that TLU had to operate with fewer vehicles after turning one over to the NCRE 
Grain Legumcs program. 

6.3.3 ACCOMPLISHMENTS 

Objectives Activities Accomplishments
 

Operation 1: Improve knowledge of farners' circumstances, practices and institutional framework.
 

1.1 Provide baseline data on 1.1.1 Agric. practice survey 1.1.1 1991 data collected with 
farming systems of Elifor 
evaluation of impact of 
improved technologies and 
setting of research priority, 

(3rd year) and monitoring food 
crop prices, 

increased emphasis on striga 
occurrence insorghum fields. 
Survey concluded. Working 
paper on agric prices in 
progress. 

1.1.2 Survey of storage 
practices for sorghum, peanut, 
millet. Marketing survey for 
sorghum. 

1.1.2 Description of storage 
techniques and informal 
contacts with key respondents 
initiated. Action report in 
progress. Marketing study 
delayed for better 
collaboration. 
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Objectives 


1.2 Identify farmers' strategy 

against drought and long term 

approach to sustainable 

agriculture, 


Activities 


1.2 Analysis of 1st and 2nd 

year agric.practice survey 

data; survey of farmers' 

attitudes toward agroforestry, 

soil protection, use of 

manure. 


Operation 2: Generate technology to stabilize yields of sorghum
 

2.1 Identify practices to 2.1 Long term trials and crop 

reduce striga populations in association trials, 

rainfed sorghum. 


2.2 Identify viable practices 2.2 Cover crop screening trial 

to conserve soil moisture and and alley cropping trial, 

fertility inrainfed sorghum. 


2.3 Identify viable practices 2.3 Leguminous cover crop 

to conserve soil moisture in screening trial and seed 

HIouskwari. multiplication. 


Accomplishments
 

1.2 Survey questionnaire
 
developed incollaboration
 
with IRA Forestry section and
 
begun inTLU villages.
 
Analysis of 3 years
 
agricultural survey in
 
progress (30l).
 

2.1 Preliminary results on
 
long term effect of
 
herbicides. Evidence of
 
decreased reproductive
 
potential of striga when
 
cowpea associated with
 
sorghum.
 

2.2 Adapted species of cover
 
crops identified and seed
 
multiplied. Soil moisture
 
depletion by pigeon pea at
 
more than 60co from hedgerow.
 

2.3 Few adapted legunes
 
available. MIuskwari water use
 
study on-going.
 

Operation 3: Identify improved varieties, cropping patterns and soil moisture conservation
 
techniques.
 

3.1 Assess yields, 

acceptability, and pro-

fitability of new sorghum, 

cowpea, peanut varieties under 

farmers' conditions. 


3.2 Assess yields 

acceptability and pro-

fitability of sorghum/ cowpea 

intercrops under farmers' 

conditions.
 

3.3 Assess performance and 

acceptability of improved land 

preparation techniques under 

farmers' conditions, 


3.1 Regional tests of sorghum, 

and peanut varieties; cowpea 

variety test inTLU villages. 


3.2 Sorghum/cowpea association 

tests to increase LER and 

combat striga; researcher/ 

farmer managed tests. 


3.3 Soil prep.methods and N 

fertilization intraditional 

and improved systems; 

researcher/ farmer managed 

tests.
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3.1 K32 and H416 appear to
 
possess qualities desirable to
 
farmers. Improved sorghum CS
 
141 and CS 210 inferior in
 
yields to S35 and locals.
 

3.2 Djigari/Vya with LER>l.lO
 
for third consecutive year
 
under farmers conditions.
 
Ready for regional testing.
 

3.3 Animal plowing gave 54%
 
sorghum grain yield response
 
and 49% higher gross benefits
 
over no-plowing.
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Objectives Activities Accomplishments 

3.4 Monitor farmers 
preferences and utilization of 
IRA varieties. 

3.4 Analysis of 1990 adoption 
survey, 

3.4 Preliminary results 
showing adoption rates of 13, 
23 and 31% respectively for 
sorghum S35, improved peanuts 
and cowpea varieties inFar 
North Province.
 

Operation 4: Identify low cost, practicable post harvest technologies for reducing grain losses.
 

4.1 Determine and assess 4.1. Second year experiment on 4.1 Two hundred farmers and 30
 
profitability of improved improved cowpea storage PNVFA aqents exposed to
 
storage techniques. techniques incollaboration improved cowpea storage
 

with IRA/ CRSP. techniques. Regional tests
 
planned for 1992.
 

Operation 5: Disseminate knowledge of improved crop production
 

5.1. Communicate findings to 5.1 Writing and disseminating 5.1 870 minikits distributed
 
extension agents and farmers, working papers and extension with > 50% response to
 

leaflets, minikits tests. 	 evaluation. Six training
 
sessions for PlIVFA
 
specialists. Field day at Koza
 
with PNVFA and CRTV featuring
 
TLU tests.
 

6.3.4 	 RESEARCH FINDINGS 

6.3.4 	 SURVEYS 
Adoption of Improved Technologies 

A region wide survey was conducted in September 1990 to evaluate the extent of 
adoption of improved varieties of, and recommended practices for sorghum, cowpea and 
peanuts and identify factors associated with adoption (or non-adoption) of these practices. A 
total of 36 villages in the cotton growing zones were selected with a probability proportionate 

to size (number of farmers). In this report, preliminary results on variety adoption for all 

three crops and factors associated with the adoption of S35 sorghum are presented. The 

percentage of farmers in each region (SODECOTON) who planted at least one part of their 
holdings to new varieties is given in Table 1. 
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Table 1. Adoption of improved varieties inNorthern Cameroon (%of farmers per region).
 

Haroua Kaele Tchatibali Guider
 
lunber of farners -----------------------------------------------------------------------------------­
inthe sanple 479 253 176 167 MeanI/
 
.........................................-------------------------------------------------------------..
 

Sorghun 23.6 4.0 17 8.4 13.4
 
Peanuts2/  14.6 13.0 18.7 27.5 23.4
 
Copeas 39.0 29.6 26.6 12.6 30.6
 

1/Weighted average
2/Excludes variety 28 206
 

Maroua region (Diamare and Mora-Mokolo) has the largest proportion of adopters, 
followed by Tchatibali region (Mayo-Danay). The overall averages indicate that cowpea 
varieties are more frequently adopted than sorghum varieties. The extent of adoption of 
peanut varieties (23.4%) does not include variety 28-206 which has been introduced and used 
by farmers for many decades. 

6.3.4. Adoption of sorghum variety S35 

The results indicate that 13% of farmers in the TLU mandate area have adopted 
sorghum S35, with an average of 0.7 ha per adopter i.e. 43% of sorghum holdings. As to 
geographical distribution of S35 adopters, 28,9% are inMora, 25,2% in Koza, 17% in 
Dogba, 6.7 % in Karlay I and 5.2% in13Hgo. In 1990 S35 repre.,nted 8.7 % of tile total area 
planted to sorghuin in the region. 

A comparison is made in table 2 between adopters and non-adopters of S35 in regard 
to farms characteristics and the use selected improved practices. The results show that S35 
adopters generally have larger sorghum fields and plant small areas of dry season sorghum. 
They maintain more friequent contacts with extension and use more of the recommended 
practices in cultivating sorghum. 

An index was constructed to represent adoption of tile S35 package (seeds and 
improved practices) among farmers. Each quarter of ha planted to S35 was assigned one point 
and the score incremented by one (zero otherwise) for each recommended practice adopted 
by the farmer. fhe index used as dependent variable was then regressed on selected personal 
attributes (socio-economic factors) of farmers. A step wise regression model (table 4) 
indicates that the area planted to rainy season sorghum (+), to Muskwari (-), the number of 
years the farmer has been planting S35 or any other improved variety (+) and the origin of 
the variety contributed significantly to the variability in adoption rates. 
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Table 2. Farmers' characteristics and use of selected improved practices inrelation to adoption of sorghum
 

S-35 inNorth Cameroon.
 

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

Adopters Non-adopters All farmers
Indicators 


----------------------------------------------------------------------- 7----------­
135 873 1,008
Number of farmers 


Average man-equi./farm 5.1 3.7* 4.0
 

Area inrainy s.sorghum (ha)
 
234.4 919.9 1,154.3
- total sown (ha) 


- per farm (ha) 1.7 0.9* ­
0 100.6
Area inS35 (ha)-total 100.6 


-
1.8 1.4 n.s. 

Area incotton/farm (ha) 
Area indry s.sorghum/farm (ha) 0.3 0.7* -

Contacts with extension/year 3.7 2.7* ­

2.7 0.2*
Years planting S35 since 1985 
 -
15.3 14.1 n.s. 

Years planting cotton 


66.6 47.9 50.4
%treating seeds 

26.9
%rotating sorghum-cotton 46.6 29.6
 

69.6 67.0 67.4
% line sowing 
 -
2.5 2.4 n.s. 

Number of weeding/season 


34.0 33.7
% applying fertilizer 33.3 


Note: '' = Significant at 5%;n.s. = Non-significant.
 

Table 3. Summary of step wise regression analysis of adoption rate on selected variables.
 

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

R2 
 F-ratio
Coefficient t-ratio
Variable 


(b)
 
..........................................----------------------------------------------­

1.34 3.93* 0.30 11.20
Rainy season sorghum area 

Dry season sorghum area -1.14 -2.09*
 

Years planting new variety 4.32 2.17*
 

Origins of variety 2.94 2.74*
 
0.79 1.83
Cotton area 


= 
Note: '*' Significant at 0.05 level. 

6.3.4. ON-FARM TESTS 

6.3.4. Minikit tests 

870 minikit tests of maize varieties and sorghum seed insecticide treatmentIn 1991, 
were distributed in the mandate area in collaboration with SODECOTON and MINAGRI 

agents. Two varieties of maize (CMS 8704 and DMR ESR-Y), meant to be consumed fresh, 
were tested for the third year. One variety of maize (Pool 16early in the cropping season, 


DR) was suggested by the IRA maize breeder for evaluation for the first time for grain
 

production on fertile soils. Seed treatment with thioral was tested for the first year after 

testing a more expensive insecticide (Marshall) in previous years. 
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Evaluation forms were returned by 57% of the farmers testing maize varieties and by 
40% of farmers/extension agents who tested thioral treatment on sorghum seed. The opinion 
of farmers who tested the maize varieties ispresented inTable 4. CMS 8704 was appreciated 
by almost 89% of farmers who responded to the evaluation questionnaire and DMR ESR-Y 
by 78%. These varieties were especially appreciated for their ability to emerge, taste, and 
cooking quality. While Pool 16 DR was appreciated for its ability to emerge, its overall 
appreciation by responding farmers was only 53 %, color and taste being unfavorable points. 

Seed treatment with thiora! was felt by responding farmers to favorably affect 
emergence (96%), plant survival (84%), plant growth (77%), disease and insect resistance 
(64%), striga resistance (54%), and yield (65%). 

Table 4. Opinion (as percentage) of responding farmers who tested naize minikits in1991.
 
.....................................------------------------------------------------------


CMS 8704 DHR ESR-Y Pool 16 DR
 
.......................................................................
 

Good Poor Good Poor Good Poor
 

Energence 71 10 74 20 83 6 
Insect and disease 
resistance 56 20 53 20 55 15 
Tolerance to weeds 
and striga 51 22 42 22 45 20 
yield 54 29 52 26 52 25 
Color 55 38 69 27 38 22 
Cooking quality 65 27 89 8 50 21 
Taste 75 0 78 18 50 21 
Overall 89 4 78 18 53 18 
-------- ..
I.-----....................------------------------------------------------------

Note: Intermediate responses (fair) can be calculated by difference from 100.
 

6.3.4. On-farm regional tests 

In 1991, regional tests were conducted with peanut and sorghum varieties. All tests 
involved one replication per farmer. 

6.3.4.2. Peanut Varieties 

This was the second year of testing peanut varieties developed by the IRA peanut 
section. Four new varieties with short maturity cycle were compared with two control 
varieties, the farmers' current variety and one of two recommended varieties (55-437 in drier 
zones and 28-206 in more humid zones. Twenty eight tests were conducted, 20 with 
SODECOTON collaboration and 8 with M!NAGRI. All of the tests were harvested without 
problems in spite of early season drought at most sites. 
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There was no consistently superior variety in terms of grain yield except in tile Mayo 
Louti Division where the recommended variety (28-206) produced 40 to 50% more than the 
new varieties and 30% more than the locals (Table 5). Note that the local was generally 28­
206 of poorer seed quality as reflected in a 7% reduction of stand at 15 days (data not 
shown). 

In the Far North province, mean grain yields fell within a narrow range (1.24 to 1.44 
t/ha in SODECOTON tests and 1.11 to 1.24 t/ha over all tests). This was the first year in 
which the improved varieties were tested against 55-437, a variety recommended for the drier 
zones. IB 77 and 5021 were the best varieties in the 1990 regional tests in terms of grain 
yield, although M 416 was much appreciated by famers in terms of grain quality. Thus it 
will be wise to continue testing for another year before progressing to the minikit stage. 

The short duration varieties produced significantly less hay than the locals (Table 6). 

The groundnut section team accompanied the TLU on a visit of all tests in August, 
enabling them to observe their varieties under farmers' conditions and to record the incidence 
of major peanut diseases. 

Table 5. Yield of peanut grain inon-farm regional test of peanut varieties, 1991.
 
........................................................................................
 

5021 55-437 IB77 M 416 K 32 Local CV SE
 
----------------------- kg/ha -------------------------------


SODECOTOlI
 
Dianare (4) 1330 1128 1264 1313 135.1 871 15.3 93.1 
Mora-llokolo (4) 1591 1465 1474 1129 1302 1444 17.6 122 
Kaele (4) 1385 1262 1335 1334 1329 1152 31.9 207 
Mayo Danay (4) 1417 1335 1327 1200 1482 1622 13.9 97.2 

PNVFA 
Bourha (3) 526 438 601 613 549 573 30.8 69.2 
4ora (2) 988 968 859 996 998 767 15.8 104.1 
Koza (3) 1019 1344 1209 971 1302 1240 11.3 76.9 

MEAIIS 
Far North 1238 1158 1198 1111 1226 1139 21.2 50.9 
SODECOTON 1443 1282 1350 1244 1367 1273 21.2 70.3 
PIIVFA 826 910 894 845 944 872 19.2 59.7 

-------------------------------- 28-206 --------------------------------------------------


Mayo Louti (4) 1236 1846 1278 1429 1411 1625 17.5 128.5
 

1/Nunber of tests inparentheses.
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Table 6. Yielc ;fpeanut hay inon-farm regional test of peanut varieties, 1991.
 
..........................................................................................
 

5021 55-437 1B 77 14416 K 32 Local CV SE
 
---------------------------------- kg/ha --------------------­

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

SODECOTON
 
Dianare 2531 2431 2323 2227 2192 4201 16.7 221 
Mono 1697 1889 1940 1672 1578 2930 23.5 229 
Kaele 2209 2520 2328 2828 2293 3071 24.3 309 
Mayo Danay 2316 2438 2331 2111 2119 3209 21.3 258 

P11VFA 
Bourha 1350 988 h38 1092 1130 2798 20.5 167.8
 
flora 2004 2097 2814 1778 1520 1972 26.7 382.6
 
Koza 2088 2900 2440 2084 2213 4336 15.8 244.2
 

MEANS 
SODECOTON 2188 2319 2230 2209 2045 3353 21.5 128.6
 
P11VFA 1790 1982 2045 1635 1634 3168 27.5 198.7
 
Far North 2056 2207 2169 2018 1908 3291 23.0 106.8
 

.........- .28-- 206... ------------------------------------
Mayo Louti 2410 2719 2452 1996 1490 3533 32.3 392.7 
..........................................................................................
 

Nunber of tests inparentheses. 

A conluparison of gross benefits was made 10r tile peanut variety test. Since labor at 
harvest was tie only input tIh'It varied betwCCn treat ments (sign i lica nly higher for the local 
check), gross benCfits prC hour of harvestilgi (linmiting tiactor) were also ranked as shown in 
Table 7 For the 20 tests in SOI)ICOTON region. 

Table 7. Gross benefits inpeanut variety test 1991 (SODECOTON, Far North)
 

Value of production Labor at Gross benef.
 
Variety Grain + flay harvest Value Rank
 

(CFA/ha) hours/ha CFA /ha /h /ha /h
 
.........................................................................................
 

5021 467365 244 30744 436621 1789 2 5
 
IB77 452800 203 25578 427222 2105 3 1
 
M 416 430345 248 31248 399097 1609 6 6
 
K 3237-80 440390 216 27216 413174 1913 5 4
 
55407 Check 447105 204 25704 421401 2066 4 2
 
Local check 553240 264* 33264 519876 1970 1 3
 

Note: Peanut grain valued at 195 F/kg inDecenber; Peanut hay at 85 F/kg and harvesting at 126 F/hour.
 

The low yield of M 416 both in grain and hay results in the smallest gross benefit of 
all the varieties tested. Since these varieties are compared to both the local and improved 
checks (55 437), eliminating the check varieties places 5021 and K 32 higher in the list of 
possible substitttes For the checks. 
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farmers' appreciation of these varieties in a po) harvest survey appears consistent 
with the trend noticed in 1990 peanut variety test with respect to M 416 in particular. They 
ranked M 416 (57%) and K 3237-80 (39%) as first and second in regard to overall 
performance. Sixty eightpercent indicated their readiness to adopt M 416 and 46% for K 
3237-80. An important reason appevrs to have been the red grain color, large grain size and 
sweet taste. Farmers' low opinion of 5021 and IB 77 is related to the above criteria and their 
Purceptilility to diseases (36% of farmers). In sum, despite the low yield and resulting low 
gross benefit of variety M 416, farnics felt that it fills a particular need. 

6.3.4. Sorghum Varieties 

After 3 years of multilocational trials, two short cycle (CS 141 and CS 210) and one 
purified traditional variety (Gueling), promising stable high yields of good quality grain and 
stover were identified by the IRA sorghum section for regional testing. These were compared 
with two control varieties, the farmers' currently popular variety and one of two 
recommended varieties (S 35 in the Far North province and Djigari for Mayo Louti 
Division). Twenty eight tests were initiated in collaboration with SODECOTON (20) and 
MINAGRI (8), of which six were abandoned because of uniformly poor stand and growth 
from early season drotight and insect attack. 

In general, yields of sorghum grain were excellent since rainfall was very favorable 
after the early season drought. The improved, short cycle varieties did not perform well in 
this rainy year (Table 8). Farmers' current varieties were generally best and Gueling 
performed very well regionally. This supports the view that more local varieties should be 
incorporated into sorghum breeding since these varieties are adapted to the environment and 
preferred by farmers for their taste. One year of testing is not sufficient to eliminate the 
improved varieties, however, in this abnormally high rainfall year. Also CS 141 showed some 
romise by producing excellent stover biomass in addition to reasonable grain yield (Table 

9). Yields of trials followed by MINAGRI agents were very low and five out of eight 
IIN AG RI trials were abandoned. 

Site mean yields ranged from 290 to 3180 kg/ha providing sufficient variability to 
study yield determinants with the existing data. Striga numbers fluctuated considerably from 
0 to 371,500/ha at 90 DAP but were not correlated to mean site grain yield. 

Table 8. Yield of grain inon-farm regional test of sorghum varieties, 1991.
 
................................................-------------------------------------------------------------


CS 141 CS 210 S 35 Gueling Local CV SE
 
------------------- kg/ha -------------------


Dianare (7) 1309 1375 1873 1922 1798 29.1 182 
Kaele (4) 1844 1641 1642 1997 1811 16.2 145 
Mayo Danay (4) 1701 1361 1722 2100 2610 32.4 308 
PINVFA (3) 588 414 620 366 803 61.9 199 
MEANS-Far North 
SODECOTON (15) 1556 1442 1771 1990 2018 28.0 127 
Overall (18) 1395 1271 1579 1719 1815 30.3 111.3 

Djigar: --------------------------------------------------

Mayo Louti (4) 1565 868 1360 1509 1627 17.8 124
 
...........................o....................------------------------------------------------------------­

1/Nunber of tests inparentheses.
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Table 9. Yield of stover inon-far regional test of sorghum varieties, 1991.
 

CS 141 CS 210 S 35 Gueling Local CV SE
 
--------------------- kg/ha -------------------


Diamare (6) 5564 4171 3964 5837 6432 34.2 726
 
Kaele (4) 4568 3787 3011 5180 4533 28.9 608
 
H.Danay (3) 3072 3193 2778 3133 3360 29.5 529 

PNVFA (3)- 2016 1916 1sbO 2239 1879 34.4 393 

MEANS-Far North 
SODECOTON (13) 4683 3827 3397 5011 5139 32.3 394.3
 
Overall (16) 4183 3469 3107 4491 4528 33.5 331.0
 

----------------------------------------------- jigari --------------------------------------------------
Mayo Louti (4) 8086 2468 7066 5495 7090 26.2 792
 
..................................................----------------------------------------------------------


Number of tests inparentheses.
 

A partial budget was elaborated to compare gross benefits (value of grain and stover) 
in sorghum variety tests. Since the level of inputs (seeds, fertilizer, seed treatment) was the 
same across treatments, labor at harvest (although not significantly different among varieties) 

constituted the only variable cost. Gross benefits per ha and per hour of harvesting (limiting 
factor) are compared and ranked as shown in Table 10. Variety CS 210 has a much smaller 
gross benefit as a result of both low grain and stover yield in relation to the other varieties. 

Table 10. Gross benefits (CFA) of short-cycle varieties of sorghum tested in1991 (SODECOTON, Far North).
 

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


Value of production Labor at Gross benefit Rank 
Variety Grain +Hay harvest Value 
(CFA/ha) hours/ha hours /ha /h 
.............................................------------------------------------------------------------..
 

CS 141 436805 54 6804 430001 7963 3 3
 
CS 210 287025 50 6300 280725 5615 5 5
 
S 35 352180 46 5796 346384 7531 4 4
 
Gueling 485275 52 6552 479479 9221 2 1
 
Local 496415 54 6804 489611 9067 1 1
 
.........................................-------------------------------------------------------------..
 

Notes: Sorghum grain evaluated at 55 F/kg inDecember ;stover 75 F/kg and labor at 126 F/hour.
 

All of the farmers were questioned at the time of weighing the harvest about the 

varieties tested. In terms of overall performance, S 35, Gueling and CS 141 were respectively 
appreciated by 60, 45 and 40% of the farmers. Reasons appear to be white grain color, stein 
height and stover yield. The frequencies of farmers who characterized eac', .-' y with 
respect to certain quality or disadvantages are given in Table 11 to emphasize ft mers' 
perception and feedback to the station. 
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Tahie jI Farmers assessment of sorghum variety characteristics.
 

Characteristics Frequency (%)
 

Good quality of "boule" S 35 (50); CS 210 (50); Gueling (29)
 
Good quality of local beer
 
(bil-bil) S35 (36); Local (43); Gueling (36)
 

CS 210 (14); CS 141 (14)
 
Susceptibility to striga CS 210 (24); S 35 (14); CS 141 (10)
 

lodging CS 141 (10); CS 210 (14)
 
bird damage S35 (43); Gueling (10)
 
grain mold S 35 (45); CS 210 (30); CS 141 (20)
 

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

6.3.4. Research Village Trials Sorghum Cowpea Association 

Association of cowpea with sorghum has been envisaged to utilize resources (solar 
radiation, soil moisture, and nutrients) more efficiently. The use of locally grown spreading 
cowpea (Vya) has been proposed to shade Striga hermonthica growing on sorghum, thereby 
reducing striga's ability to reproduce. Thus the main agronomic observations are yield and 
striga numbers. 

Four farmers conducted the trial in each of four TLU research villages. The 
treatments included two of the most popular sorghum varieties (Djigari and S-35) in 
monoculture and in association with Vya in alternate holes of the same row. A pure stand of 
Vya provided a means of calculating Land E~quivalent Ratios (LERs). 

Results over all 16 sites show that excellent yields are likely with this association. 
Note that no fertilizers or pesticides we:e applied. S 35 grain yields were reduced only 27% 

and cowpea grain by 22% in association, resulting in an LER of 1.5 ('fable 12). This is the 

first of three years in which S-35/Vya LER is greater than 1.0 while the Djigari/Vya LER 

was 1.13 in both 1989 and 1990 and I.11 this year. Djigari/Vya association appears to be 
a very stable system which should advance to regional testing. 

As this was the first year in which sorghum stalk and cowpea hay yield were 
measured, many sites had to be eliminated from the analysis. Complete data were only 
available for seven sites. Nevertheless, this crop association appears to be very efficient in 
utilizing resources, as stalk and hay yields remained high when grown in association (Table 
13). 

For this reason as in previous years, a partial budget was constructed to evaluate the 
benefits of moving from sorghum in pure stand to sorghum/cowpea association. Thus in 
Table 14, marginal rates of return are presented for the choice between Djigari or S-35 in 
monoculture and Djigari/Vya or S-35/Vya. 
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Table 12. Mean grain yields of sorghun and cowpea grown as monocrops or inassociation infarner-nanaged
 

tests, 1991.
 
............................................................................................................
 

..... Monocrops ---- --- scnciations --­
..................................................................................
 

Sites Djigari S-35 Vya Djigari S-35 CV SE
 
.......................................................................................................... 
 ._ 

Djoulgouf (4) 
Sorghum 1612 750 - 690 577 82 373 
Cowpea - 303 97 140 92 82.4 
LER - - - 0.75 1.23 
Djingliya (4) 
Sorghum 1449 1316 - 569 929 42 225.4 
Cowpea - - 129 237 307 46 51.7 
LER - - - 2.23 3.09 

Gatouguel (4) 
Sorghum 1029 1350 - 937 958 56 297.0 
Co'pea - - 410 123 193 100 121.3 
LER - - - 1.21 1.18 
Zouaye (4) 
Sorghum 1374 1047 - 980 809 42 220.8 
oipea - - 294 142 240 36 40.3 

LER - - - 1.20 1.59 
}lean (16) 
Sorghum 1368 1116 - 794 818 54 139.4 

Coqpea - - 284 150 220 78 42.3 
[ER - 1.11 1.51 
---..........................................................................................................
 

Nunber of tests inparentheses.
 

Table 13. Mean sorghum grain and stover and cowpea grain and hay yields inseven farmer-canaged tests of
 
sorghum/cowpea association, 1991.
 
............................................................................................................
 

Monocrops 

Djigari S-35 Vya Djigari S-35 CV SE
 
..... ---- --- Associaticns --­

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

Sorghum 
Grain 1357 1281 - 1023 961 28 123.9 
Stover 4464 1597 - 3625 1975 44 482 

Cowpea
 
Grain - - 255 215 315 44 43.9 
Hay 1368 809 1058 38 155.1 
LER - 1.5 2.0 

lumber of tests inparentheses.
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Table 14. Partial budget of the sorghun cowpea association, 1991.
 

Item Djigari pure S-35 pure Djigari/Vya S-35/Vya
 

Sorghun yield
 
(kg/ha) grain 1368 1116 794/150 818/220
 
stover, hayl 4464 1597 3625/809 1975/1058
 
Total of prod.

(CFA/ha) 410040 181155 414310 327045
 

Variable costs
 
seeds (kg) 20 20 13.3/8.3 13.3/8.3
 
value (CFA/ha) 1600 1600 3139 3139
 
labor (hr) 111 108 116 116
 
seeding +harves­
ting value
 
(CFA/ha) 13986 13608 14616 14616
 

Total (CFA/ha) 15586 15208 17755 17755
 
Net Benefit
 
(CFA/ha) 394454 165947 396555 309290
 

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

Marginal Rate of ret. (%)
 
Wrt Djigari pure 100 -

Wrt S-35 pure 9060 5630
 
........................................................................
 

Average of 7 tests
 

ihe highest MRRs involve moving from S-35 pure to Djigari/Vya. Djigri/Vya 
intercrop is still profitable despite a comparatively low M/lRR. Moving from Djigari pure to 
S 35/Vya is a dominated option. 

The effect of sorghum cowpea association on striga population was not clearly 
demonstrated. Striga numbers at 90 DAP were 39000/ha for the sorghum pure stands and 
27000/ha when associated with cowpea. This decrease of 30% could have been associated 
with decreasing sorghum density (reduced 25% in association with cowpLa). Future 
observations should focus on indicators of striga reproductive potential such as numbers of 
flowers, numbers of mature striga capsules, or some correlated parameter. 

6.3.4. Soil Preparation for Sorghum 

Sixteen tests were initiated and 14 harvested for grain (11 for stover) in the four TLU 
research villages. Soil tillage with animal plow was compared to direct seeding (no-tillage) 
at the mainplot level and three sorghum varieties at the subplot level of a split plot design. 

The effect of plowing on sorghum grain yield was significant (Table 15). Mean 
response to plowing on sorghum grain yield ranged from 10% at Djingliya to infinite at 
Gatouguel and 54% overall. Soil moisture content to 30 cm depth was measured at 15 DAP 
in the Djigari plots by the IRA soils section. Mean soil profile moisture content of plowed 
soil was 29% higher than the control. This suggests that plowing increased soil water 
availability to sorghum during early growth, helping the plant to avoid drought stress. 
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The sorghum varieties responded to plowing similarly. Variety itself was not a 
significant factor. Plowing did not significantly affect stalk yield in the 11 sites where data 
were available. 

The trial was then analyzed in terms of costs and returns to plowing versus no 
plowing for each variety, since variety itself was not a significant factor. Labor use had been 
monitored on all treatments and showed significant differences between plowed and non­
plowed plots. There was no other input level varying within a varicty factor, thus gross 
benefits and labor productivity could be estimated as in Table 16. The percent increase in 
gross benefits between plowed and non-plowed treatments was 24, 56 and 68% for Djigari, 
S-35 and the local, respectively. Except for Djigari, the value of production per hour is 
higher for plowed plots. 

Table 15. Yield of sorghun grain and gross benefits in24 farner-nanaged research village tests of soil preparation, 1991.
 
............--------........................................-------------------------------------------------------------..
 

Djigar S-35 Local Mean ES 
+ + + + t 

Djoulgouf 276 607 489 670 255 513 140 598 9 
Djingliya 634 800 966 1008 990 1056 £63 954 4 
Gatouguel 0 1367 0 1395 0 1743 0 1501 1 
Zcuuye 1496 1379 978 1215 1329 1935 1268 1510 1 
Y-,an 6,7 992 695 1026 735 1250 7,6 1019 I 

5F!l.:g 

37755 54560 38225 56430 40425 68750 -

Total labor used
 
hrs/ha 183 279 210 234 225 250
 

Valued at
 
126 F/hr 23058 35154 26460 29484 28350 31500
 

Gross bene­
fit CFA/ha 14727 19406 11765 26946 12075 37250
 

Labor. pro­
ductivity
 
CFA/hour 206.5 195.6 182.0 241.1 179.7 275
 

Note: '+' and '-' Rean with and without plowing, respectively, 

An additional important economic advantage of plowing was improved plant 
establishment as reflected in a 79% reduction in the number of reseeded holes. The effect 
carried through to plant density at 30 DAP and at harvest (18 and 17% increase due to 
plowing, respectively). Future tests will include careful observation of erosion which could 
affect the sustainability of such a land preparation system. 

162
 



6.3.4. Cowpaarety 

Two erect IITA varieties were proposed by the IRA cowpea section. They were 
compared to the most commonly grown spreading (Vya) and semi-erect (BR 1)varieties. The 
crop was treated once with insecticide by the IRA cowpea section and a second time by TLU 
observers. The cowpea team accompanied TLU on a trip to observe all of the tests in 
September. 

Yields were generally low during this season probably due to very high rainfall in 
August, resulting in a increased disease pressure. The IITA varieties did not prove to be well 
adapted to the environment in 1991. Grain yield of IT86D364 was significantly lower than 
BRI and Vya and yield of IT86D719 was significantly lower than BRI (Table 16). 

Of the sixteen tests initiated, grain was harvested from 13 and hay from nine. Hay 
yields of IT86D364 were significantly lower than those of BR1 (Table 17). BRI surpassed 
Vya in grain and hay production as expected in these trials receiving two insecticide 
applications. 

Table 16. Yield of grain inon-farm test of cowpea varieties, 1991.
 

BRI Vya IT'364' IT'719' CV SE 
----------------­ kg/ha -------------­ % 

Djculgouf (3) 573 660 310 454 29 82.6 
Gatouguel (4) 798 634 478 555 45 139.8 
Zouaye (2) 429 371 253 338 23 57.5 
Mean (9)641 584 372 473 38 65.4 
Djingliya (4) 315 286 367 - 37 59.4 
Mean (13) 541 493 370 44 56.6 

1/Number of tests inparentheses. 

Table 17. Yield of hay inon-farm test of cowpea varieties, 1991.
 

BRI Vya IT'364' IT'719' CV SE
 
----------- kg/ha ------------

Djoulgouf (3) 2123 1411 1050 1788 26 237
 
--Gatouguel - - - -

Zouaye (2) 457 1001 332 526 21 88.1 
Mean (5)1457 1247 763 1283 36 190.8 
Djingliya (4) 604 507 387 - 29 71.9 
Mean (9)1078 918 596 - 45 131 

Number of tests inparentheses.
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6.3.4. On-farm Tests of cowpea Storage Techniques: 1990-1991 

A major constraint to increased cowpea production is the loss in storage due cowpea 
weevils (Callosobruchus maculatus). Four storage methods devised by the IRA/Bean-cowpea 
CRSP project have been tested by TLU with the participation of collaborative farmers in the 
4 research villages (Djingliya, Djoulgouf, Zouaye and Gatouguel). The methods include (1) 
improved traditional practice of storage in ash, (2) storage in pods on a wooden platform 
"Danki", (3) solar heaters and (4) storage of cowpea in sealed clear plastic bags (double or 
triple bagging). 

To improve the demonstration value of the experiments, 6-10 farmers in each village 
were earlier given the varieties BR2 (improved) and VYA (Local) to plant and use the harvest 
for the experiments. Two farmers were selected for each technique. Except for the pod 
storage technique on dankis, most farmers had mixed BR2 with VYA or other locals. 

Ash storage: Farmers using this technique were asked to thresh approximately 30 kg of seed 
in advance. The necessary wood ash and two traditional containers (canaris) were also 
supplied. Equal volumes of ash and cowpea seeds were mixed and poured into the canaris, 
covered with a layer of 3-4 cm and left for 2 1/2-3 month storage. 

Storage inpods: The objective was to have farmers use a variety which has a breakage 
resistant pod as well as seed resistance (BR2) and determine whether this method offers a 
recognizable benefit while allowing farmers to compare this storage method to others being 
demonstrated. Approximately 2 sack-fulls (100 kg) of pods were placed on a danki (BR2 and 
VYA). 

Solar Heater treatment: A 3 x 3 m sheet of black plastic was laid cn an insulting mattress of 
dried weeds directly placed against the ground. Thirty kilos of seeds were spread out evenly 
on the black sheet, and covered with another 3 x 3 m sheet of clear plastic, with edges folded 
together to limit air circulation around seeds. The duration of the treatment was about 2 hours 
(between I I and 13.00 hrs) which normally brings up the temperature inside the plastics to 
above 650 c. Following the solar exposure, seeds were placed in a double or triple bag of 
clear plastic (50 kg capacity) and tightly sealed to prevent further bruchid infestation. 

Triple Bagging: The method is also use singly without other prior treatment. Two or three 
clear plastic bags were placed one inside the other and 30 kg of cowpea seeds placed inside, 
tightly sealed so that little to no air space remained. 

Control Treatment: 30 kg of seeds were placed untreated in a typical harvest bag commonly 
used by farmers. 

An important aspect of the demonstration was the artificial infestation of the cowpeas in each 
treatment with bruchid infested grains from the laboratory. This level of initial infestation 
(0.5%) was sufficient to ensure that nearly every seed would be damaged by the end of 3-4 
months of storage. 
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Although (lie length of tile storage period varied somewhat between villages (77-87
days), the seeds in the control treatment were heavily damaged in every village and the 
el'ficacy of the storage methods was easily observed. Adult C. maculatus emergence and 
oviposition in samples of 100 grains is prcsented in table 18. 

Table 18. Callosobruchus maculatus adult emergence and oviposition insamples of 100 cowpea seeds receiving 
different storage treatments, October, 1990-February 1991. 

Village Treatment Total 1 emergence I Eggs/l00 seeds 
and days of storage hole/l00 seeds 
............................................... ----------------------------------------------------

Gitouguel Control 334 995 
(87 days) Ash storage 0 0 

Ash storage 2 0 
Solar heater 5 0 
Solar heater 6 1 
Double bagging 9 33 
Double bagging 157 977 
Pods on danki (BR2) 6 0 

Zouaye Control 89 335 
(84 days) Ash stolage 6 0 

Ash storage 3 0 
Solar heater 1 0 
Pods on danki (BR2) 2 1 
Pods on danki (VYA) 8 3 

Djoulgouf 	 Control 
 73 	 162
 
(78 days) 	 Ash storage 10 1
 

Ash storage 11 0
 
Solar heater 5 0
 
Solar heater 5 0
 
Triple bagging 6 1
 
Pods on danki (BR2) 2 1
 
Pods on danki (VYA) 49 	 0 

Djingliya 	 Control 118 532 
(77 day., 	 Ash storage 11 0 

Solar heater 2 0 
Triple bagging 0 1 
Pods on danki (BR2) 6 0 
Pods on danki (VYA) 8 	 0 

Source: IRA/Bean-Cow;pea CPS 	 Project-1991 

The four stloragc netIods were tested with the objective of evaluating their rcspective 
advantages and disadvantages so that farmers themselves can choose the methods which best 
suit their needs. 
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One obvious advantage o1 all tie Imir techniques is that they are within the capacity 
of the far'iers to adopt. Ash sorage and storage on dankis are traditional methods that 
researchers attempted to improve. These two techniques are applicable to the majority of 
northern Cameroon frarmers who typically produce 100-200 kg of cowpea pet, farm. The 
recommended "canari" which holds about 40 kg of seeds, sells for 1000-1500 FCFA and can 
last several years. After 2-3 inontis in ash storage, the farmer can earn 6500 FR (40 x 200 
F/kg-1500 F) in gross revenue aflter sale. 

Triple bagging may he suited for boIth small and larger fiarners (1-2 tons). Selling 50 
kg of cowpea seeds alter 3-4 month storage can yield 10.000 FCFA mitnus the cost of the 
sacks (150 x 3 - 4.50 F), leaving a gross benefit of19550 FCFA. 

Many fiarmers mentioned tlie diflictlty to acquire plastic bags in the village and the 
Iact that the bags must remain sealed fiar 3-4 months (thus naking the produce unavailable 
for home consumrnption) as possible disadvantages of this technique. 

Solar heating can probably be adapted to suit the needs of most producers. The total 
investment in black and clear plastic amounts to 7500 IFCIFA. Selling 50 kg for 10.000 FCFA 
would more than pay fkr (lie solar heater and101r the past Ireatment in plastic storage bags 
or in canari. Another advantage of' he solar heater is that the investment can be shared by 
a group of fa rmiers , thUS Iirsvteriig tile cost per person. 

The same experiment was run in ()ct l,cr IT91 le 4 TIJ villages to confirm thein hI 
1990 results and assess farmers' teedlack in a second year. The resounding success of' this 
collaboralive operation has made it posibh fo0r TIIJ and IRA/CRS project to recommend 
cowpea storage techniques 10w- the 1992 regi rial testing, one step prior to full extension. 

6.3.4. ON-STATION TFC[HN0:.OGY GEINEIRATION 

E,ffect of Striga Trea! ment on SbseqntlStrigji!_op irlations 

Technology generation for conlrol ol . hermnonthica usually focuses on current year 
control to protect (he sorghumn crop. A successfiIl technology must also reduce striga seed 
populations, thereby reducing striga presstre in subsequent years. 

Two Irials to test striga control pnctices: I) Iniegrated approach to striga control, and 
2) Herbicide control of st riga, conductcd tit or' two years (1999 1990),the sa me plots and 
were followed up by a crop of sorghuni in 19 I with intensive observation of S. herrnonlliica 
to test the long tern elect of' striga control (,Islriga po€pulation pressure in subsequent years. 

Striga urn mbers Were not signific:arttlyv affecled by previous year treatments in the 
herbicide trial, but previoas ,eai-s ( arlm lratnient had significantly more striga in the 
integrated approach trial (Table 10). In rcn,,ral, striga numlbers in both trials were related to 
plot position along the lope and grain and stt'er yield were more related to spittle big 
infestation Ihan ( sIriga. Since prey'iotls Yt1r-', liiiin variety may influence spittle burg (Prphihts 
c 1i.alisj poplations, previous sorghum variety influenced yield significantly (Table 20) 
without affecting s1riga. 
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Table 19. Lria nunibers (nears adjustLed for c:ovariate 'positioa') in folio'a-up of 1989-90' integrated
approach' treati.nt.;, 1991. 
. . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .... ..... .. .... ......... ....... .... ...... ......... .. . ...........
 

1989-90 -------------- t ---------------­
Tneatne:Ets 6 2 114 16 

--..---------------------- -----../i1 ----------------­
.............................................................................................................
 

CvNtrol 3.7 16.2 1.2 11.2 21.6 
lfa;11',.:e0' in, 3.2 9.4 .5 5 .0 7.2 

2, .4 - D 5.3 '.8 5.8 5,9 8.7 

Ga4r1on 6.9 22.8 30.3 26.9 19.5 
Modified FAG 8.1 8.3 11.9 7,0 10.8 

3.7 10.0 0.0 2.3 -1.5. 
1i0.1 27.3 3.9 6.7 9.2 

Cow,:oca (alt. ro'u) 7.1 10.8 4.7 7.2 11.1 
C3z.:,rCa (alt. hil) 3.) 17.0 15.8 8.6 10.2 
Co;;ea (sa,2 hill) 3.3 22.8 8.4 6.7 12.8 

II.S. .. 8 5.2 4.4 3.A 

Tab]e 23. Ijiqari grain and sorchu yields, spittle buq (Pohius . alis) infestation, and striga 
;iu;,be:s in 1991 Collo:-un of hri1icid0 and intc;grated approach trials, 1991. 

I59-9t 	 -- Sirigp nuibers at --­16 WAIP 
Tfeat1.e1rts Grain 	 Sto,.'er Iug Total Flowers Capsules Dead 

t / h a . . . . . . . . . . -.-/'[I.. -­kq j ha 
............................................................................................................
 

IIERDICIDE TRIAL 
Djiari 167 3.47 55 17.2 6.5 4.0 3.6 
CS-4 237 5.61 42 24.0 8.6 6.3 3.9 

,E 23.A 	 0.1I 1.3 2.1 1.0 0.6 n.s. 
.............................................................................................................
 

INTEGRATED I.PPkOA'It TRIA, 

Da r.ou ri 450 4.91 '19 

S-35 590 5.15 39 

S2 46 	 n.s. 2.4 

6.3.4. FfffC_ 	 i ( ipH;F__ pi tltion iS}ri; 1,'lin_.'I;i. _.:t;i;e ~ 	 1 

"C Ik the l)OXility and 
cOvl;:2a s.ced a-lthus wiv: il betweel 

n iillportall !.:;CJ;ch ISUC allr}lriate of 'the sorghum 
plii,. a trial (I);lhctCd which the distmuice co{wpea 

and s;orghuriH W ,.N,V;,le8 to obscrve [lu el;cct o, -;irwiL, c iclrgemice ancd life cycle and yield
of S"Irgiiuln; 111 cw~v~C ::!. 

Sevcn within rw Soni,:IIu, COVjiCa COHIIhl liS Wyor seId ill ildditiOii 10 sorghtmn 

JIlrC Clop. K "r; o, oCa (cv. Vya) vxrc Varicd (I or 2 per hole altcr thinning) as well 
IS (ilStl CL h)2 VWCiI SOI'ghIUP,) a11d CmWj}ca lIlld.i%. 
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Striga populations were generally very low in the experimental area with the highest 
mean count of 2.4 m2 occurring at 12 WAP. There was no effect of cowpea association on 
striga numbers and cowpea groundcover was not correlated to striga numbers. However, the 
number of striga carrying mature capsules was significantly correlated to cowpea groundcover
(-0.508; p=0.006). Mature capsule-bearing striga numbers were highest in the pure sorghum 
treatment (Table 21). Thus while the cowpea may not inhibit striga emergence, shading by
the cowpea may inhibit capsule formation leading to a long term reduction in striga numbers. 

Yield of sorghum grain and stover were not significantly affected by cowpea 
association treatment. Pure sorghum yielded 735 kg/ha grain and 1.55 t/ha stover compared 
to 890 kg/ha of grain and 1.64 t/ha of stover for the cowpea association treatments. 

Groundcover and hay yield were significantly affected by cowpea planting pattern
(Table 2!). Groundcover and yield of cowpea grain and hay were lowest when one cowpea
plant was left in the hole with sorghum (T). Groundcover and yield were highest with two 
holes of cowpca (each containing one cowpea plant) per hole of sorghum (T3 through T6 
Mean = 69% groundcover; 340 kg grain and 2.2 t hay/ha). Yield was reduced by about 10% 
on average with one hole of cowpea (containing two cowpea plants) per hole of sorghum (T2
and T8; X = 53% groundcover; 305 kg grain and 1.4 t hay/ha). 

Table 21. Sorghum and onwpea yields intrial of sorghum/cowpea association at Ndonkole, 1991.
 

Cowpea I.--- Sorghum ..... .......... Codpea Striga

Density Grain Stover 
 Cover Grain Hay Cal sules
 
/ha kg/ha t/ha % kg/ha t/ha /I
 

Ti 0 740 1,55 0 0 0 6.6
 
T2 42,000 950 1.55 58 300 1.55 1.0
 
T3 42,000 730 1.64 
 79 360 2.85 1.5
 
T4 42,000 690 1.54 64 320 1.85 
 1.3
 
T5 42,000 860 1.35 67 360 1.81 2.7
 
T6 42,000 1180 2.14 
 66 320 2.24 1.5
 
T7 21,000 910 1.66 22 200 0.78 4.7
 
T8 42,000 910 1.58 49 310 1.32 5.0
 

SE 220 0.23 7 61 0.32 1.6
 

6.3.4. Screening Cover Crops for Soil Protection 

Vegetative cover is necessary to protect the soil surface from rain drop impact and 
consequent surface compaction and runoff. We propose planting a forage legume after 
sorghum establishment which might take advantage of any residual moisture after sorghum
harvest. This would increase the likelihood of the soil being covered during the dry season,
hindering wind erasion. Ideally, there would be some residue left on the surface at the 
beginning of the next rainy season so that infiltration, and therefore soil moisture content, 
would be increased, alleviating early season drought, a major constraint to sorghum
production. Soil degradation due to sheet and gully erosion would be slowed as well. 
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Several promising I'brage legunmes (.. :c: 'ren....22) were pateItCd on a gravelly uiginous 
AIlisol in Jtine, 1991 along with a spreading cowpca variety (Vya) and finger millet (Elensine 
cOlitcianit) illllce replications. Iulterrow distance \,is I ni for all species. Biumass was 
sampled plriodically at whichli ime Soil sn rface tenperaiture was determined at 2 cm depth. 

Table 22. Forago legunes screened at lrouda, 1991. 

xane Source* 
..................................................................
 

!tI-ucun liur ions IPZ 
Cilio,*Ontihnrl wimnj',i dos I 6750 ILCA 
Canm I i a '!;iforn is ILCA 
Cua uii (,1,ulitata ILCA 
Ceto m ca.iijamn I 155 ILCA 

te.m ~Iscuoun 1 9357 (cv Cavalcade) ILCA 
¢im]Frio;ta thmdifolia 1 10918 (cv Wynn) ILCA 
___r ruuur1unI 69 (cv Siratro) IICA;tvI o."'I h- guiannnlsis 1 164.1 IICA 
Stolita. huiita I 75 (cv Verano) ILCA 
................................-----------------------------.. 

* *SeedL~ilv furnishod by Ii. D. 1,lein, IRS-Caroua and S. Taraali, ILCA-Kaduna. 

(',Iavali CIsilori is,C gkiLdjta, and MucInna pruriens produced 2.5 t D. M./ha by 
late Septe lhcr and ('.cmnilF iiiis contin'ICd to acCIuu1ate bionmass after the end of' the rains 
(Fig. I).Other spcices which accunulated as mnch ionams as spreading cowpea were 
I± pLLip! ; 111. yL Lr_., (iiim _pog itnmnctpi 0ides,tin._ ai(i Chamaccrista rotumdifoi;i.
 

CowvlpCa gave ai additional 600 !,ggrailr/ha. Species which t ither did not stabllish well or 
did not grow well Oi this dgr-aded sie wc'e lger millet, $Sylosarhes hamata S. 
gi.lia_'liens, (eClllIosCiI pf_ , aindl uOr( (, brasiliait,1111II. 

Dry Matter Ol/ihn) (Tlouotnnda) 9oil Tompernluro (C) 
4 

-I-C. ~nLor T73a-'-V.tnculculaI3/>2-//.. as 

3 N. prurl,.no 

.: ;. onilrormla I
 
_-V. unloulculata
 

Li ht.prurina 

46 

0 25 

Jun 30 Jul 31 0op 30 NOv 5 

Figure I liomass (lines) and soil surlac tnice lum (bars) 
under selected Iinilge legumes in screening trial, 1991. 
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Soil surfice temperature reflected tihe degree ol cover by tie species (Fig. 1). In early
October daytime soil surface temperature under cowpea was significantly higher than under 
Canavalia ensifori isor mucuna while C. ensil'ormis with an crect stature, covered the soil 
less well than the spreading mrcuna. fly November, soil temperature was generally lower 
thaii in October and mucuna, which has senesced almost completely, no longer provided the 
best cover. 

Production of seed of Canaval ia ell fo-_iis and mllucunt was successful with almost 
10 kg being produced on about 8(0 i'. 

6.3.4. Observation of Pieon Pea 1ed ,ero ws and Associated Crops 

While alley cropping is considered I(he :ha iologically sustai,10le cropping system
in the hurmid and subhumid zones, it may mt be appropriate in semi-arid areas. The tree 
species which are most adapted to dry cr dilions mnav be those which most compete with an 
associated cnp f0r soil moistrire. "lius. a rial was conducted to observe tthe growth and 
response to pruning of pigeon pea ((,a.janus cin)rand the yield of associated crops. 

Pigeon pea was estab lished linm ,ed wit the onset of (lie rains in 1990 on a 
ferriginous Al isol in association witi a crop )fC(.pea (41.8 i betwveen hedgerows). In.une,
1991 the pigeon pea was. prined to 30 cin height and himnss was estimated. The prunings 
were spread in the lleys and peanut varielty 5)0 I was planted there and on control plots
without trees. Ma inplots were split fi(r applicati m of I00 kg/ha of triple su'per phosphate.
Soil moistu re Iensionmeters were instaled in two ( 'Itle three replications in hodL pigeon pea
and control plots at '0 and 25 cmn depth and several distances fn'im the hedgerow. Peanut was 
harvested from the central rows separately frirni lhe border rows in each plot. 

Pigeon pea prtrin ioniass, after a noumal rainfall year and a six month dry season, 
averaged 7410 kg I). M./ha. Pigeon pea regrew well after prning, attaining an average height
of 2. I di iring tihe rainy season. Fifty percent of the pigeon pea stand was lost during the 
first year of growlh anainadditional was after pruning.20% Iost 

Yield of peanut in pods averayed 1.-12 ind 1.62 kg/ha in the central rows of the 
pigeon pea and control plots, respectli\,Cly, a decrease 12'%(Table 23). In the border rows,f1* 
the yield decrease in tie pigeon pea plots was 27%,..l'his was quite likely a result of 
competition between pigeon pea and peanit for m(isture in dry periods. Higher soil moisture 
tension was recorded 20 and 60 cin from pigeon pea hedgerows than 140 cm from the 
hedgerows or in control plots during dry periods (Fig. 2). This effect was observed at 25 cm 
depth and only weakly at 10 cii. 

Yield of peanut inpods averaged 1.56 and 1.43 t/ha with and without !SP, 
respectively, an increase of 91,. 
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qlable 23. Pod Yield of painlt ill centrll 11-11 ;s !ith nigao'w pma, 1991. 
t-------I---Y--------------

Tordler ?P:y s Diff[ercncoTreatmont Central Ro*;:F 

Nlotree 1621) 1f'30 -; 
Pigoon peca 1.120 1210210 

ns ... f*3SE 

Ir­ioo 

"Ocm ni tr: rm 

25 Ctcl1 frouiMtfc 

I If/Ir/..; 

5 40 

7/, /V /1) 6/O/20 Wi/l 9123"'0 lU/jO l0/2"DID/30 

IFiptre 2 (-'oil nislr codN oil c'n depth at several!Iui :1t2. 

(1i,:1,.nf(ccS II() I fl pieoi p(Mrica; dcovs
 

0.3.4. Pvi Fi v/ r: t I.,1Q (3 

to dry sceasonl SorghumSoil 1111.,,11urv av'.uiibhility k~ t~ h8Y r)II Conlstrahint 
andu :i',eproductionri. I:aiil' pla;w CarII...r; N is~ r( loss Inc to trzinsic nt HoodtnIg, 


Qfii~ iiI2i1iA msina d!-tcs Wv.cc Cnflifle'l
planting may s hrfroll1"~ 

with tee tr; ispitinmin ilptiik; h',c1'(<ia; i mi 2 e;;,11ifla 'i;i t in 1910,­

91. 

12 0ctrmkitll' 1 ",.1. r a ~;ni icont .idnc;Ieof kv( 425 t 

112dr~itoi'i ''ai:2..iian 1jra-cfl563 kg/ha). I~clay il planihvo rcsui'cd 

October resulted in 61, reduiction in '' compan:(i to Ii'.~.Te liti~kresvlts o
 

(1)is spoil Iriat indlicato Owlt early anId ducp 1ransplan!illp, arc prpJt.
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Table 24. Yield of grain and stover of 'nuskwari' sorghun and rainfall during 10 days prior to planting
 
at Salak, 1990-91.
 

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

------ Rainfall During
Yield-------

Date Grain Stover Previous 10 Days
 

------ kg/ha --------- n
 

10 Sept. 646 1290 13
 
20 Sept. 791 1950 29
 
30 Sept. 772 1460 1
 
10 Oct. 175 410 
 21 
20 Oct. 358 790 0 
30 Oct. 334 690 2 
................................------------------------------------­

6.3.5 VISITORS 

I)r. Baker, IRA/NCR B, Economic Aimlysis Unit, June 
R. Ilernsten , Michigan State 1iiiv., tune
 
.. Sterns and G. l)1mith6, Michig,'an State [ Jnv., June-August
 
G. Weher, IITA/1u MIP, Savanna Systems Research Group, JtinC 
Benhow, ISAIID and l. Atayi, IRA/N( II Chief' of Party, July
 
USAI) Camera crew, .1uly ard OcItbe
 
R. IlRL. Romero and G. -. Wyrwal, IFAO Striga Team, August. 
M. Moussie, IIA/NCIZlF, TLUA Coordinator, November. 
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6.4 NKOLBISSON TLU
 

6.4.1 INTRODUC'ION
 

Nkolbissont LU has the responsibility For fiarning systems diagnosis, on-farm testing, 
and cxtension liaison in the Center and South provinces. The TLU primarily concentrates 
ol the Center Province, which encompasses Yaounde, the second largest urban market in 
Cameroon, and nearly 75 percent of farms in the TLU's inandatcd research zone. 

The goal of Nkolhisson TLU is to enhance rural incomes and t-x, 2 security through 
moe iproductivc and sustainal)le crop production systems. Until 1991, research focused on 
improved maize, cassava, and sweet potato varieties, maize fertilization, weed control, and 
mixed croppin, pattcrns. Research on these thelnes is near completion and promising 
aiternatives are being verified through regional testing and demonstrations i, conjunction with 
the extension service of the Ministry of Agriculture (MINAGRI). 

Research on agroforestry and planted fallow now constitutes the l)rimary technology 
development locus of the TLU and this is expected to be the case throughout the 1991-1994 
phas;e. Tlhc TLU continues to coml)lement its technology testing program with selected 
diagnostic surveys but rcsources invc.. :d in diagnostic research are small relative to 
technology verification and promotion activities. 

6.4.2 SUMMARY OF PROGRIAM ACTIVITIES 

l)uniilg the 1991 cropping seasons, the FLU carried out 12 on-station trials and over 
60 larmer managed on-farn trials. Of the 60 on-farm trials, 20 were on alley cropping, 12 
on wecd control, and 20 on pkanteJ fallow with groundnut-cassava and sole maize. 

Regarding the regional tests, the TLU distributed over 1000 variety and fertility tests, 
aiid ovcr 1500 regional maize adoption tests. Over 70% of participant farmers implemented 
the tests. llowevcr, due to insufficient supervision and follow up, completed data were 
collected fIroin only a small percentage of farmers. 

As part of the regional tests, the TLU provided training to over 50 agricultural 
delegates in Center and South provinces. During the year, live TLU national counlte)arts left 
for long-term training in the U.S. and Furope. 

After carel'ul scrutiny of the questionnaire, the Resource Management Survey got 
under\-, i', by the end of the year, and is expected to be completed by mid February, 1992. 
The extenIsiotn survey was dropped out because it was given a low priority. 
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6.4.3 ACCOMPLISHMENTS 

Objectives 

Activities 


Operation 1: 
 Farming systems diagnosis.
 
1.1. Provide information 
ind 1.1 Village-level resource
identify research needs. 
 nanagenent survey. 


1.2 Extension agent survey. 


1.2. Evaluate technology 
 1.2. (HIo
adoption and impact. 
activities in1991 


work plan.) 


Operation 2: 
 On-farm technology evaluation.
 
2.1. Identify well-adapted and 
 2.1 Farmer maize variety
acceptable varieties. 


test.s. 


2.2 Farmer evaluation surveys 


2.3 Harvest 1990 cassava 

planting methods trial. 


2.2. Testing support for IRA

researchers. 
 2.2 Hybrid versus open-


pollinated maize trial. 


Operation 3: 
 Assessment of crop protection practices.
 
3.1. Identify labor-saving 
 3.1 Hlaize weed control trial.
weed control method. 


Accomplishments
 

1.1 Survey isinprogress; to
 
be conpleted in31 villages by
 

the first quarter of 1992.
 

1.2 Not carried out. Hot
 
considered as a top priority

for this year.
 

1.2 Adoption an(. retention
 
survey planned for 1992.
 

2.1 trial failure due to mid­
season drought.
 

2.2 Contingent upon
 
implementation of 2.1.
 

2.3 Data analysis completed.
 
Improved variety significantly
 
outperformed local variety. Hto
 
yield difference between
 
farners' and recommended
 
planting methods.
 

2.2 Data analyzed. Ho
sufficient evidence to show
 

yield and net benefit
 
differences between hybrid and
 
open-pollinated maize
 
varieties. Trial to be
 
continued in1992.
 

3.1 Analysis completed. Based
 
on combined data over 3
 
seasons, herbicide aplication
 
isfound to be profitable for
 
farners facing labor
 
constraints, and isas good as
 
the farmers' practice on snail
 
scale.
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Objectives Act iv: 

3.2 FaI .- ,.ad cO t ol" 
rJilhourC tri:U1. 

3.2. Identify ston borer 3.2.1 :Iaii, r~c; ,cef on-
control nethod. station iloniLoriaj. 

3.2.2 Itaize sten borer trial. 

Operation 4: Technologies for sustainable soil inprOVerent. 

4.1. Evaluate benefits fro:-i 4.1.1 C:,rsia~foul crop trial 
legu:;Iraus Ihdie:ros. (on-station) . 

4.1.2 Establ ishnet of 
caill !dvria heduro:s. 

4.2. Identify species and 4.2.1 Srslvnia ad Ilinosa 
practices for leguee fallo:. fallo;: lnacjeneat on-station

trial, 

4.2.2 Naize-Cajaius cajan 
fallow test. 

4.2.3 Groundnut-Crotalaria-
Desodiun fallow, test. 

4,3. Finalize maize 4.3. Regional naize 

fertilization recoTnendation. fertilization tests for urea 

and 20-10-10. 


,cconpli slmnts 

3.2 This trial related to 
.I.2.1 

3.2.1 ;atestation of borers 
occurs r,.eel;earlier in 
the transition than in the 
forest : ', se. 

3.2.2 Seed treat,.ent alpears 
to be nore :portant in tile 
transition than in the forest 
zone.
 

4.1.1 Based co one year data, 
no bionass difference shon 
for 3 tree/crop arrangerients 
at 2 sites.
 

4.1.2 len sites at ll}olfep 
cell estalirhal; ready for 
croppinj driiaj first season, 
1992.
 

4.2.1 se1shnia ad :!inesa 
significantly iirproved soil 
fertility and were effective 

in controlI iiJg ,ecd,. 

4.2.2 Thirtecn sites ulell 
established ; ready for 
cropping during first season, 
1992.
 

4.2.3 T,:elve sites planted. 
[stablishenent iserratic;
 
further efforts needed to 
inprove establishreieat in 
1992.
 

4.3. llatelials distributed to
 
204 participant farners/tests. 
Received coppleted farmer 
assessnent surveys from only 
38 farners (191). 
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Objectives Activities 


Operation 5: Dissemination and extension liaison.
 

5.1. Validate on-farn test 

results. 


5.2. Communicate TLU findings 

to extension agents and 

farmers. 


5.3. Provide materials to 

farmers. 


5.4. Train -IIIlAGRI personnel. 


5.1. Regional testing program. 


5.2. Farmer field days. 


5.3.1 Regional adoption plots. 


5.3.2 Pilot village-level 

maize seed nultiplication. 


5.4. Training sessions for 

regional tests and 

denonstrations. 


6.4.4 IESlARCII lzINl)INGS 

6.4.4.1 Village -Level Resource Manag!ement Sirv(y 

Acconplishnents
 

5.1. laterials distributed to
 
212 farners/tests. Mlaize
 
variety test implemented by
 
157 (74%) farmers. Completed
 
farmer assessenent surveys
 
received from only 54 farmers
 
(34%).
 

5.2. No field days, but five
 
draft practical advice
 
leaflets prepared fev maize
 
and cassava. 

5.3.1 laterials distributed to
 
765 farners. Test implenented
 
by 643 (84%); farmer
 
assessment survey received
 
from 385 (60%).
 

5.3.2 Fields harvested.
 
Farmers sold seeds to
 
neighboring farmers through
 
extension agents.
 

5.4. Training related to TLU
 
regional program provided to
 
over 50 IIIIIAGP delegates.
 

(Operation 1) 

T'he obJective of this survey is to identi fyand analyse the availability, distribution and 
management of village-level resources, and conditions that afTct acceptability and adoption 
of technology. 

Materials and Methods 

Thirty one villageN were selected for the survey from the South and Center provinces 
using stratified randoni sampling method. The survey was to be conducted using a single 
(one time), group-interview technique. 
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Results 

The survey (interview) is inprogress covering 31 villages in both the South and 
Ccnter provinces, and is expected to be completed in Mid-February, 1992. 

6.4.4. Cassava Planting Methods Trials (Operation 2) 

This is the third and final year of this trial designed to evaluate flat and angle planting 
(rccomninedcd by IRA breeders) of cassava cuttings for local and improved varieties. 

Materials and Methods 

During 1990, local and 8034 (improved) were each planted flat versus angle (approx. 
45) with two cuttings per hill. Spacing for cassava hills was I x 1 meter. Participating 
l'aruerS plantcd local groundnu! varieties at their desired population. Farmers, who chose 
to plant maize, sowed it at low populations (approx. 6000 plants/ha). 

Results 

Cassava tuber yields were obtained fromn six farms in Meyos and Nkol-Fep villages 
in the forest zone. As observed in past years, planting method had no significant effect on 
cassava tuber yield (Table 1). The effect of variety on tuber yield was significant. Improved 
variety (8034) produced 2616 - 1204 kg/ha more than the local. 

Table 1: Effect of Cassava variety a:d planting
 
ethod on Cassava tuber yields (kg/ha), 1990
 

Variety Flat Angle 
2 cuttings 2cuttings Dlean 

Local 6854 8468 7661 
8034 11186 9367 10277 
Ifean 9020 8918 

SE (±) 602 851 

The results of this and past trials have consistently shown the superiority of improved 
cassava varieties (8034 and 8061) over the local. These findings lend support for further 
testing of the improved varieties in the regional program covering Centre and South Provinces 
involving faniers and MINAGRI extension services. 

6.4.4. li_ T.1n'te i_yEd/_ilO_4n l _.__aiItyTr a!; (Operation 2) 

This is a collaborative trial with the Lowland Breeding l'hogram. It appears that 
medium and large scale farmers are now widely cultivating maize as a cash crop. Market­
orientcd farmers may be willing to purchase hybrid maize seed if hybrids sufficiently out­
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yield available open-pollinated varieties. This trial, therefore, was to determine yield and 
economic beneits of hybrid maize relative to the best available opcn-pollinated varieties at 
different fertility levels. 

Materials and Methods 

During the First and second seasons, hybrids (8321-18 and 8644-31) and open­
pollinated (CMS 8501 and CMS 8704) maize varieties were planted at 0,0, 60,0, 120,0, and 
120 N,90 P fertilization levels at Minkonieyos and Nui. The treatments were arranged in 
split-plot design with fertilizer levels as the main plots and maize varieties as the sub-plots. 
Iach treatment was replicated four times. 

Results 

There were no significant diffcreI,.es between the hyhrid and open-pollinated varieties 
during the first and second seasons at hoth Iocalions (Table 2). The effect of Fertilizer was 
only significant in the second season at both locations. Ferti ized plots produced 93 1 -I- 263 
and 759 :1-268 kg/ha more at Minkoineyos and Ntui, respectively. Interactions between 
iiaize variety and fertilizer were not significant in either sea: on at both locations. 

Table 2: Comparison of hybrid and open-pollinated uaize varieties at linkoaneyos and 11tui,1991
 
-------- I-------------------------------------------------------------------------­

lIinkonoyos 1ttul 

IHean grain Partial Ilean grain Partial 
laize variety yield (kg/ha) benefit (FCIF/ha) yield (kg/ha) Benefit (FCFA/ha) 

First Season
 
CIS 8501 4045 2690104 2686 167879
 
CiS 8704 4179 279891 2868 181548
 
8321-18 4236 279166 3063 
 236691
 
8644-31 4788 370566 2893 
 178441
 

SE (±) 304 
 182
 

Second Season
 
ClS 8501 1883 107635 2220 132948
 
CHIS 8704 2424 148229 2469 151660
 
8321-18 2458 145779 
 2276 132185
 

SE (±) 181 
 136
 

lhybrid varielies gave ()and 9 % finaicial henefit relative to open-pollinated varieties 
at Minkomeyos and Nt i,respectively, during the first season (l'able 2). In the second 
season, hybvid varieties had 17847 I;ClFA/ha financial advantage over open-pollinated at 
Minkomeyos, while (pen-pollinated had 10 I:F( : A/ha advantage over hybrid varieties at 
Nitui. Durin, tihe sccond season, there was amid-season drought at Nttii, and open-pollinaled 
are more tolerant to drought than are hybrid varieties. Further testing is necessary to confirm 
lhe above results. 
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eonlrol 1-'_o -U 11 z.; os!,). ~.(tcI ~Ll4.In cun , lwof 19(,9, .iL-chhlo GZI) 
~()1-!~rin'.VC'A~ci(.~ (i (~ti ,~'.iI' Hit'2 ;1 1989 to develOp) NVeed 

1 Stanidard 

r~t2~C2,~i~i~hl I2UICZII) 1:icIoilliiaion Of %v'ccdetoiltil 
i) 1 C(A ,)'I" C()"Ii~st2.iy Id-,~ ii(Iii !itrelatlive t til *[I*Iliie's 
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6.4.4. Maize borer control trials (Operation 3) 

Preliminary field monitoring carrie(l out in 1990 to provide inforination on naize 
horer incidence, severity and losses in farmers fields (forest and transition zones) showed that 
severity at harvest was significantly lower in fields where some form of chemical control or 
marshall "ed freatrnent was used. Therefore, this trial was conducled to determine the 
appropriate rates and combinations of carhlo'uran insecticide and marshall seed treatment. 

Materials and Methods 

Carhol'tran insecticide with or without marshall seed treatnment were factorially 
arranged in an RCI de!;ign on 23 farms vilh one replication per farm, 12 in Nkolfbep (forest 
zone) and I I in Kiki (transition zone), dutring the second season of 1991. The treatments 
incltided lntrealed seeds, no carbofi iran, lreated seeds, no carhofuran; untreated seeds, 0. 1 
carhoftran( 10%) g/plant; treated secds, 0. 1 carho furan g/plant; untreated seeds, 0.2 
carhofturan g/plant; and treated seeds, 0.2 carhofuran g/plant. 'Fle insecticide 
treatment,stperi mposed on farmers' fields,were applied as granular shakes at 5 and 6 weeks 
after phanting in Kill and Nkol-ep, respectively. 

Results 

Forest zone 

Seed trcatmenl had sonic positive effect on all the variables listed in Table 4, but only 
mid season plant densities or stand establishement was significant. Plots with t' :ated seeds 
had 3600 [ 900 )lanlts/la more than ho, e Willi Untreated seeds. It should be cautioned that 
the farniers planted at their own densilies and this observation could have been (fue to 
differences in the initial dcnitics. There were slight yield and financial benefits from seed 
treatment (7% increase) (table l1). 

Table 4: Evaluation of marshall maize seed treatuent on sole borer control second season 1991.
 

Forest zone Transition zone
 

Treatment 
BICD' 
i 

PROL ih 
ear/plant 

!IYLDC" 

kq/ha 
1Partial 
benefits 
FCPA/ha 

1BCD 
o 

PROLIF 
ear/plant 

GYLd 
kg/ha 

Partial e 

benefits 
FCFA/ha 

N1oseed treatment 
Seed treatment 

28.1 
29.8 

0.81 
0.84 

4315 
4635 

582,525 
625,325 

10.1 
151 

0.67 
0.76 

1452 
1857 

182,952 
233,982 

S.E (±) 1.6 0.03 287 1.1 0.03 109 

a) BIH1CD : Borer incidence, rated just b
b)PROLF :Prolificacy 
(, tYLD : iarketable fresh oars without 
a)GYLD :Grain at 15' moisture 

efore cirbofuran 

husk 

application; 

P) Valuation : Fresh ears without husk (135/1,q); qrain (126 frs/!,q) narshall cost - 100 FCFA per 50g, does 
1R9 to lOOkq of naize seeds. Vatuation is done without taking into consideration the labour 
cost inmixing the narsha21 to the seed. 
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Transition zone 

Although borcr incidence was significantly higher in tie seed treatment plots (5 + 
I %), proli ficacy and grain yield were highly significant on seed trcatment. Complcmntary 
on-stationl inonitoring showed that btorer infestations began as early as 2 weeks after planting 
itl the tralistioli zone, probably explaining why marshall was beneficial. This means that 
)rotection agaist mllaize borer is imiore imlportant at tile seedling establishment stage. 
lrolificacy was increased by 0.09 :- 0.04 ears/plant and grain yield by 405 -[ 154kg/ha in 
the treated plots, resulting il financial benefit of"51,030 FC-A/ha (28%). 

Table 5: Evaluation of two carbofuran rates ol sole maize borer control
 

second season 1991.
 

Forest zone 	 Transition zone
 

PROLIF IIYLD Partial PROLIF GYLDd Partial
 
Treatnent ear/plant kg/ha 	 benefits ear/plant kg/ha benefits 

FCFA/ha FCFA/ha 

No carbofuran 0.71 2789 376,515 0.72 1725 217350 
Carbofuran (0.liq/plant) 0.83 5138 684,380 0.69 1533 1931,
Carbofuran (0.2gj/plant) 0.92 5500 724,060 0.72 1704 214704 

S.E (±) 	 0.03 351 - 0.03 134 ­
........................................................................................................
 

d) See table 4 for definitions. 

Carbotfulrn tr'eatment had highly significant effect on prolificacy and inarketable fresh 
ears, but no ilference between tie insecticide levels in the forest zone (Table 5). 'File treated 
)lots had Oi avcrage 0. 16 - 0.04 more cars/plant and 2530 ± 430 kg/ha (47.6%) more 
niarketable [elcsI ears. This resulted in a financial advantage of 327,705 CFA/ha (87%) over 
no carlh)uran. Note that the partial benefits were evaluated without taking into consideration 
the la,'or cost of1 tl)llyilrg the inscCticidC. 

Thcre was no significant effect of c;rbofuran levels (0. 1 g/plant or 0.2g/plant) on 
prolificacy or grain yield in the transition zone, and no significant interaction between seed 
trCatmetCt aind insecticide in both -tones (Table 5). 

6.4.4. Maize stemborer on-statioi monitoring (Op1eration 3) 

The ai iii of t!is study was to monitor natural infestations in 3 agroecologies so as to 
gather baseline information relative to the onset of borer infestation, evolution, severity, etc. 
ill relation to Crop growth in each luc,,tion. This information is useful in designing appropriate 
control f)ractvxs for the pests. 

This trial was inipleirented in 4 locations, Ntui (transition), Minkonicyos (serii­
humid), Nkoemvone (humid) and Mbahnayo (humid) during the first and second season of 
1991. Twety-five plants per variety were randomly sampled at 2, 5, 9 and 14 weel:s after 
planting and various incidence and severity ratings were made. Detailed description of lie 
mcthods used are given in the entoniology section of this report. 
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Results 

In'estations began two weeks afier planting in Ntui with about 40% incidence on CMS 
8704; Ihen dropped around 9 weeks after planting when incidence was 52%. Unfortunately,
Nali results fOr the 41h sampling date (14 weeks after plafting) were lost due to the IRA 
strike. However, resel,ts from first season monitoring showed that at harvest Mussidia 
nvrivenella, a species that bores only ears and not stcm,, was the most important (above 
80%) in Ntui at harvest. 

On the 	other hand, infestations began later al Mhalmyo (3 weeks after planting) but 
increased sharply reaching a peak of 92 on hoth varieties, 9 weeks after planting (see
lowland entomology section). I1orer severity rated by tle total number of larvae and pupae 
per 25 plants at each samling date, the mean number of' larvae and pupae per plant and 
percent stein funnelling at 9 and 14 weeks aflcr planling were highest in Mhal mayo relative 
to Ntui and NIinkomeyos. 

InMinkoneyos at 2 and 4 weeks at'er planting, infestations were not very important.
Peak incidence (54%) occurred at 9 weeks after planting CMS 87041 dropping to 88% 14 
weeks afier plunting. 

As notcd earlier, borer iiffstatiO coinmneinced isearly as two weeks after planting in 
the Iransition /one and protection ag a ist maizc I orers is more appropriate at (lie seedling
establishment phase. Again, the Iir.sl se;siO 0inv:Crvat l(hm that borersear are more abuindant 
in this zone at harvest is ()I prime impirla nct bt cise maize is consumed as dry grain. M. 
nrivenella, tlie most abundant ir Ntu i at harvest completes its life cycle instorage but 
should not he considered as a storage pest as such because ilie adults live and start the cycle
in the field. Any reasonable approach to control should be based in the field and not in 
storage. 

6.4.4. 	 1mproved Fallow_ M , ient for Soil Fertility_ Maintennnce and Weed 
(Operation 4 ) 

Short duration natural fiallov is r1ot efficient in restorin, soil fert ility. Thus, the 
cultivation (1 IC'mini splaited [allows ii alternate -easons is expected to improve the 
nutrient staltus of soils by adding hi logica lly fixed N and recycling nutrients fiom the subsoil 
to ihe silrfce. ITective vegetation cove r over Soil] during the fallow period will also suppress
the growth of weeds anld reduce erosion. Thiis trial had Sesha rinia and Mi(mosa invisaI sesbarin 
var. inermis as the planted fallow species to add biologically fixed N and suppress tie growth 
of weeds in maize. 

Materials and Method; 

The trial was estalished at Minlrkorneyos and Ntui. Natural, Sesha nia and Mimosa 
fallows estahlished in iarch 1900 witli a mai.c crop, were either burnt (natura! fallow only),
inulched or manually incorporated into the soil in March 19 l. Maize (Ndock 8701),
Sesbnin Nd/ti were 	 Maize andmosa again planted in ilie residue during tle first season. 
Sesbania were planled silniltaneously, while 4irnsa was relay planted four weeks after 
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planting Ilaize. During the sCcond season, the fallow species were allowed to grow, and 
groundinut was planted aftcr maize harvest. The trial was conducted in a split-plot design 
with four repi ications. The main plot consisted of fallow x residue management and suib-plots 
were ziro and 60 kg N/ha. 

Rcsults 

'lie results show that thcre was a significant effect of the legunie treatments on maize 
grain yield. The mean grain yields for the fallow treatments are given in Table 6. At 
Miikonlcyos, the grain yield fl'ron the Mimosa plot was significantly better than Sesbania or 
grtuIidnut, resulting Ironi the highest nitrogen (76 + 7 kg/ha) from N imosa top growth and 
the lowest wced biornass (635 -+ 196 kg/ha). At Ntui, Mi±ii and eb.Lani(j were 
sigrrificaiily dil'fccnt from groundnut, but in this case, were not signilicantly different from 
cach other (Table 7). LIIrtheriorc, groundnut outpcrforncd the others at Ntui, but gave the 
lowcst yield at Ninlonwy,;. 

'able 6: Response of naize grain yield to 'allow and residue lanagenent 
at HIinkoeyos and Ntui, 1991. 

Added Weed,] Mean qrain
Fatlo, treatnent Nitrogen Bionass, 3NAIA Yield 

-------------------- kg/ha (SE) -------------­

laItural fdllo,: 55 (±6) 1256 (i160) 4936 (i380)
linosa 76 (±7) 635 (±196) 5772 (±465)
Sesbania 72 (17) 949 (±196) 4142 (±465)
GrouidnuL 5 (-I0) 1523 (±271) 3199 (1658) 

11atural fallo, 25 (±18) 1225 (±94) 2987 (±184) 
ilosa 16 (±22) 803 (±i115) 2849 (±225)
,e;bania 22 (±22) 966 (±115) 2783 (±225)
Groundnlut 6 (±32) 486 (±163) 3980 (±319) 

a) VI'A- ,.eeks after planting, an najor weeds .ere Chronoleana odorata, ,geratun conyzoides and Digitaria
hor i ,ontal is 

In addition there was a highly significant difference between incorporation and 
;nulching at Ntti (Table 7) but not at Minkomeyos. This difference was significant between 
Natural ilhow aiid Miic ,t or SCsI . The average inproveemen,-1' incorporation over 
mulching at Ntui wevre: NF7: 101 M imosa: 1293 Sesbania:926 (SE: -1450) kg/ha. 
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Table 7: Conparison of incorporation versus oulching at 11tui, 1991
 

Maize grain yield Wleed tionass, 3 WAP 

Fallow Treatment Tncorp. Mulch Incorp. Mulch 
........................................................................
 

Natural fallow 2767 2666 779 1526 
Hinosa 3,195 2202 334 1273 
Sesbania 3246 2320 606 1325 

Mean 3169 2396 573 1375
 

SE (_) 124 91
 

At both locations Ihe elect of fertilizer was highly signi ficant, fertilized Ilots yieding 
177 1:1 243 and 1866 1 133 kg/ha more at Minklomeyos and Ntui, respectively. Also at 
Ntu i, there was a signilicanl interaction between FIertilizer and type of legume on grain yield -
Mimosa versus Seshan a. The average effect of fertilizer on Mimosa plots was 2467 -:267 

kg/ha, while for Sesbani it was only 1527 1 267 kg/ha. 

6.4.4. Maize-LecmnInlrrcrop [rija!_(on-rarm) (Operation 4) 

Pigeon pea (Ca janL i s ijan) has shown rapid growth in preliminary trials on station and 
on airmers' lieds. Inorder to he acccpta hlc to I'orest and iransition zone falrmers, itshould 

be established with little or no additional labor and should not substantially Compete with food 
crops. It is tlhrelore necessary to asCss it LIn(ler tle circumstances in which it will be used. 

OpC promising strategy for sole maize cropping palterns is to intercrop annual 
leguminous species durii!, flhe Iirst scason, nly ,slightly reducing the maize population, in 
order to es!ahlish an improved fallow during second season. The ob jeclive of this trial then 
is to assess fhe effects of second season .Cajia!S_cajan fallow on soil fertility and foliowing 
sole maize. 

Materials and Methods 

Maize and pigeon pea were simultaneously planted inten farms each inNkol-Fep and 
Kiki during the first season. Each farm had two plots; sole maize, and maize and pigeon pea 
established inalternate rows. Similar to the trial on the station, natural and pigeon pea 

fallows should be allowed to grvow during the second season. 

Results 

Maize and pigeon pea were well established inseven and six firms in Nkol-Fep and 
Kiki, respectively. Nearly all tlie seven farmers cleared the natural fallow plots and cut the 
pigeon pea, and planted crops in hoth plots during the second season. Farmers managed the 
cutting and mulching operations withiout l'l Jinput. Cut plants had good regrowth and the 
plots will be ready for cropping (luring the fIrst season in 1992. 
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6.4.4. Legume Relay in Groundnut-Cassava mixture(on-farm) (Operation 4) 

Simultaneous establishment of leguminous species is not feasible for groundnut-based
mixtures, due to inter-species competition. At tie same time, farmers do not appear to be 
willing to clear and prepare land during second season in order to plant leguminous fallow 
species. It is possible to establish second season legumie fallows by relay planting leguminous
species into first season cassava fields immediately following groundnut harvest. 

Materials and Methods 

Crotalaria and Desmodium were planted into cassava fields immediately following
g'ottndnut harvest during tli first season. The trial was carried out at 12 farms in Nkol-Fep
in the forest zone. Each firm had three treatments consisting of Natural, Crotalaria and 
l)esmodiuni fallows. [he treatments were superimposed oil farmers' own fields and 
participating farmers were responsible for maintaining the fields. 

Results 

Adequate establishment appears to be the primary constraint on the success of this 
strategy. Esta')isliment was erratic for both species. This was partly due to poor emergence 
probably caused by poor seed lots. Further efforts are necessary to find out causes of poor 
emergence. In the meantime, other options involving species other than Crotalaria and 
l)esodium should be explored. 

6.4.4. Cassia Mulch/Green Manure Trial (Operation 4) 

Cassi;j spbpcttlis is one of the naturalized trees that grow well and produces a lot of 
biotiass ilthe forest/transition zones. Its foliage contains about 3 % N on dry weight basis. 
lBy l)lantilg this ilccrtail arrangenlents with food crops, it is possible to produce N-rich 
organic matter 1or soil fertility improvement. The advantage of this method is that the food 
crops call he grown simultaneously with the production of tree biomass on the same field; 
about 20 % of' the area is occupied by the trees and the rest by crops. 

Materials and Methods 

Cassia was planted in three different arrangements; single hedge row at 5m intervals,
block planting, and double row hedge at 10in intervals at Minkoneyos and Ntui in 1989. 
The fir'st cutting of trCes was carried out in March 1990 and the treatments were imposed
then. The design was split-plot with four replications. The main plots were tree arrangement
and the sub-plots consisted ofl maize/natural fallow, maize/Desmodium fallow, and 
maize/soybeall. 

Results 

Tl'his is the first year of results. As expected, fijaW was well established at both sites. 
Tree arrangement did not significantly influence biomass production. Consequently, tree 
arrangement did not significantly imfpact on maize grain yield at either Minkomeyos or Ntui 
(Tablc 8). Cumulative effect of! Cassia. mulch plus fallow/soybean residue also did not have 
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any significant effect on grain yield at both sites. The impact of mulch/green manure or, soi' 
properties, and thereby on c.-op yields, is usually expected within Iwo to three years of mulch 
application. 

Table 8: Effect of cassia mulch on uaize grain yield, Minkoueyos and Ntui, 1991
 

Single Block Double
 
Fallow treatment Row Planting Ro.' Mean
 

KinkoUeos
 
Natural fallow 3020 1955 3667 2880
 
Desmodium fallow 3112 2317 qIO$ 2846
 
Soybean rotation 2800 2501 2939 2747
 

Mean 2978 2258 3238
 
SE (±) 214 125
 

Ntui
 
Natural fallow 1350 2098 1382 1610
 
Desmodium fallow 1446 1999 1912 1786
 
Soybean rotation 1466 2438 2005 1970
 

Mean 1.421 2178 1766
 
SE (±) 330 112
 

6.4.4. Icgiuminovs He row TJ-ai (on-farr:) (Operation 4) 

Increased and sustained crop production re!-s heavily on soil fertility. The -'ontinuous 
use of inorganic fertilizer, in ihe tropics ieads to Fso 'icidification, aluminum toxicity etc, 
which renders the soil unproductive with time. 

Leguminous 1>edgerows are potential bio!ogical technologies for improving and 
sustaining soil fertility. Some letuminous spCie, ar.oie to fix atmospheric n-Ogen. 
increase biomass production and ac! ,: breaks to ervs:i- 'roc()ses. Appropriate arrangemcni 
of the food crop and tree components ower space ,:nl time is necessary to maximize oeaefiLs 
and minimize aderse 2ff Is of agriorestry assoc:-Mtiorls. 

Lu,p__n and CalliandrJa necdgerows were .lanted in farmers' fields to evaluate t,,. 
effects of the hedgerows or. soil ":-lity and cro, /ield with and without supplementation by 
second season leguminous fallows. 

Materials and Methods 

Calliandria seedlings were r!anted at four meter intervals in ten farias each in Nko'. 
Fep and Kiki (luring the ;Irst season. In each farr,, TLU de:,onstrated the planting of the 
seedlings to the farmer, who then completed the ;ianting. in Kiki, border hedges, i s:ad 
of alleys, were established in some fields where ahe areas were too small for alleys. To 
increase the short benefim, farmers were encouraged to plant food crops duri.g zhL 
establishment phase of the hedgerows. Farmers were also asked to plant the same Coo crops 
in similar plot areas wilhoo.ri hedgerows as a control. During the first season of 1992, vihe 
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the hedgerows would have bccn fully established, TLU would compare two cropping patterns
with and without hcdgerows: (a) first season cultivation Followed by second season natural 
fallow (b) first season cultivation followed by second season improved fallow. 

Results 

'he establishment of Calliandria seedlings was excellent in all the ten fields in Nkol-
Fep, and alleys arc ready for cropping during the first season in 1992, along with Leucacna 
fields established in 1990. In Kiki, soils are poorer and establishment has been erratic and 
poor-. Plots will not be ready for cropping by first season in 1992, fertilizer application to tie 
hedges has been necessary in order to hasten good establishment. The good establishment 
obtained in Nkolfep has kindled farmers' interest in the system and their expectations are 
high. 

6.4.4. Regional Maize Fertilization Test (Operation 4) 

From its previous tests, the TLU has proven that a fertilization rate of 60 kg. N/ha
gives significant grain yield and economic benefits. The TLU needs to validate this rate of 
application at the regional level (South and Center provinces) belore recommending as a 
profitable and farmer-acceptcd maize fertilization rate. Similar results have also been found
with the use of1composite fertilizer, 20-10-10, in past TLU on-farm trials. Because it is 
readily available, this fertilizer is widely used by farmers. The objective of this test was to 
evaluate the yield and economic benefits of the recommended rate of fertilizers (urea and 20­
10-10) r'clative to no fertilizer use. 

Materials aiid Methods 

Two hundred and four farmers, 4 from each of the 51 agricultural delegations, were 
idciiified to palticipate in the test. The test was designed with only one replication per site 
with two treatments: with and without fertilizer. Farmers were asked to implement the test 
oilany maize variety they prefer to grow. 

Results 

Since data were collected from only 38 hrmers for both fertilizer tests (19% of 
farmers who received seed), no statistical analysis could be done to make any valid inferences 
on the findings of the test. Many of the MINAGRI extension agents lacked the motivation 
and interest to follow up tile tests. Some had difficulty in filling tie Farmer Assessment 
Surveys. A limited nunber of visits by FLU technicians were not enough to follow up the 
conLdluct of'the test and the management of the F'armer Assessment Survey. 

As this was the first experience with MINAGRI extension agents, the TLU has started 
to make some modifications on how to improve collaborative work with the existing extension 
system in tile two provinces not covered by MINAGRI's Extension and Training project
(PNVFA) funded by the World Bank. 
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6.4.4. Maize Variety Adoption Study (Operation 5) 

During the past two years, two maize varieties (CMS 8704, CMS 8501) have been 
tested and proven to nerform well in both TIMl's research villages and at the regional level 
where the varieties were fiistributed to several hundred farmers in different environments (53 
villages). This test had to he repeated to confirm past results. The objectives of this study 
were: a) to confirm the performance of these varieties across the Center and South provinces 
through regional adoption test, and b)to obtain fr'ers'appraisal on the agronomic and taste 
characterstics of the varieties. 

Materials and Methods 

The total number of participating farmers selected for this study was 765 (fifteen from 
each of the 51 villages). Farmers were given 200 grams of seed from one of the two IRA 
varieties. Two-thirds of the farmers took CMS 8704 and the remaining third took CMS 
8501. Assessment survey questionnaires were also distributed to extension agents of those 
villages participating in the adoption test. Included in the questionnaires are questions 
concerning production systems practiced by farmers (slash & burn, plowing, intercropping, 
weeding, planting dates), an appraisal on agronomic performance (resistance to disease, ear 
size, number of ears per plant), and an assessment on taste (roasted, boiled, sanga, foufou). 

Results 

Of the 765 participating farmers who obtained IRA variety seeds, 643 (84%) 
implemented the adoption test. Completed questionnaires with reliable data were received 
from 60 percent of the farmers who implemented the test. 

Results of the farmer assessment survey showed that the overall performance of IRA 
maize varieties have been rated better than local varieties (Table 9). Concerning the 
agronomic performance, farmers in the Forest-Savana and Semi-Humic' zones preferred IRA 
varieties. Seventy-eight percent of farmers from the Forest-Savana region rated IRA varieties 
higher than local varieties for the ear size. The same was true for 68 percent of Semi-Humid 
Forest zone. In contrast, only 30 percent preferred IRA varieties in the Humid Forest zone. 

As to taste characterstics, the preference for IRA varieties was much better than local 
varieties across the three JI-.11 zones. More than two-thirds of the farmers chose the IRA 
variety, whether the maize was roasted, boiled or eaten as Sanga. 
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Table 9: Farmers Assessment of IRA Vs. Local Maize Varietics
 
................................................................................................
 

IRA Variety Better Local Variety Better
 
For-Say S.11 For 11.For For-Say S.H For H.For 

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


. ..------------------ ) ---------­(Percentages of Respondents 

Prod. Perfornance 
Disease Resistance 65 51 43 8 17 28 
1 of ears/plant 60 57 30 4 13 25 
Ear Size 78 68 30 6 16 58 

Taste Assessment 
Roasted Cobs 77 78 87 1 4 3
 
Boiled Cobs 66 83 72 5 6 15
 
Sanga 72 77 60 0 1 16
 
Foufou** 58 57 66 12 5 8
 

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

*. Remaining %of farmers indicated no difference between IRA &Local var. 
**. Only small %of farmers (1.7%) indicated consuming naize in this form 

lnforlnation on household characlerstics and cropl-phug practices was also obtaiicd from 
the maize adoption survey. Table 10 shows fi-.l'rm1ers' croppilig practices by household 
catcgories (sex, age, .ducational level). leimale f'lkirjrs do more iltercropiping, and slash 
& burn than their male counterl)a1is. The suwvey also showed that male farmers generally 
plant late compared to female farmers ( 5 1 vs. 39)percent). Farmers with a higher level of 
formal education (post primiiary) tend to do less slash & burni and inlercropping than fairmers 
with no or soe primary education. There is no signilicance dilfereice in cropping practices 
between young and old lrmeris. 

Table 10: Cropping System by Household Category
 
...........................................................................................
 

S E X AG E EDUCATIONAL LEVEL 
Male Female <=45 >45 Primary >Primary 

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

---- ------------- (Percentages within sane category)------

Slash &burn (69)* 62 a 74 68 72 73 a 60
 
Plough (57) 52 61 59 52 57 59
 
Late planter (44) 51 a 39 43 46 45 41
 
Intercropping(66) 53 a 76 66 66 69 b 60
 
> one Weeding(33) 400 a 29 33 33 33 34
 

*.Percentage of participants practising such nethod.
 
a.Differences by Category sig. at <0.05 level.
 
b.Differences by Category sig. at <0.10 level.
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-------------------------------------------------------------------

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

6.4.4. Regional Maize Variety Test (Operation 5) 

The Lowland Maize Breeder has identified a) CMS 8806 as the best early maturing 
yellow variety and b) NDOCK 8701 as one of the best late white varieties tested in several 
environments (NCRE Terminal Report 1986-90). These varieties need to be validated in 
farmers fields under farmers' conditions before releasing them to the TLUs large scale 
adoption tests. The objective of this test is to validate the performance (production & taste) 
of the varieties and assess farmers' appraisal in relation to local varieties. 

Materials and Methods 

Two hundred and twelve farmers from 51 agricultural delegations of the South and 
Center provinces were identified to participate in the variety test. These farmers were given 
200 grams of seed for one of the two IRA maize varieties. Fifty five percent of the farmers 
took CMS 8806, while the remaining 45 percent took NDOCK 8701. Farmers were asked 
to plant the IRA variety and a local variety in ad jacent plots using whatever cropping 
practices they like as long as the practice was the same in both plots. 

Results 

Of the 212 farmers who received seed, 157 (74 percent) implemented the varietal test. 
Because of inadequate supervision and logistics problems, partially completed survey 
questionnaires were received from only 54 farmers (34%). 

Although no sound statistical analyses can be done on grain yield and other production 
traits because of insufficient and unreliable data, some useful information was obtained from 
the Farmer Assessment Survey. Survey results show that IRA varieties were rated better than 
local varieties in production qualities, such as germination, ear size and number of ears per 
stalk (Table 11). CMS 8701 performed relatively better than CMS 8806 for its germination 
and ear size qualities (67% vs. 50%, and 58% vs. 46%, respectively). 

Table 11: Production performance of IRA and local varieties (according to farmers evaluation) 

Variety Geruination Res. lodging i Ears Ear Size 

--------------- (percentages of respondents) --------------
C4 8806 
IRA V.better 50 36 54 46 
Local better 29 21 36 36 
No difference 21 43 10 18 

QAS 8701 
IRA V.better 67 48 52 58 
Local better 12 12 28 13 

No difference 21 40 20 29 

190
 



Table 12: Farmers Evaluation on Taste Preferences: IRA Vs. Local
 
.......................................----------------------------------

Variety Roasted cob Boiled cob Sanga Foufou
 
.......................................---------------------------------­

----------- (percentages of respondents*)........
 

CHIS 3806
 
IRA Var. better 92 63 55 17 
Local Var. better 4 4 5 0 
lo difference 0 19 32 6 

CIIS 8701
 
IRA Var. better 70 61 47 18 
Local Var. better 9 9 5 0
11odifference 17 13 3 37 
.......................................-----------------------------------­

*. Renaining %ages are those who indicated not consuming maize inthat form 

IRA varieties were rated highly For their taste when eaten roasted or boiled (Table 12).
Only a snall percentage of farmers (about 20%) cat Foufou made from maize. 

Overall, the 1991 varictal test results conform with previous TLU tests which showed 
that IRA varieties were rated better than local varieties in both production/agronomic 
plerlormallce and lreferences.taste The "FLU will conduct one more confirmation trials 
(1992) hcloi e releasing those varieties for large scale, regional adoption tests. 

6.4.4. 1liot village-level maize seed multiplication (Operation 5) 

A seed retention survey designed by the TLU and implemented by a Dschang
ULnivelsity student in1990 revealed that adopted IRA maize varieties were diffused mainly
through market sales in Nkolfcp and provision to other farmers in Kiki. This finding, coupled
with persistent demand by fariners For the largely adopted improved maize variety CMS 
8704, prompted the TLU to design and implement an on-larm CMS 8704 multiplication 
activity. 

Materials and Methods 

TLU, the lowland maize breeding unit, MINAGRI extension agent and three farmers 
collaboratively planted maize seed multiplication fields in Nkometou village in the forest zone 
during the first and second seasons. Each field was 500m2 . The lowland maize breeder 
provided foundation seeds, while the "FLU furnished other inputs (fertilizer, insecticide,
quality control,ctc). Planting carried out by farmers was delayed by at least two weeks over 
neighboring established fields in order to avoid contamination from them, thereby maintaining
secd purity. Initially, it was agreed that TLU, participating farmers and extension agent
would Clually share the yield or the proceeds from sale according to the task involved the 
whole process, that is, lnd donor; land preparation; field management; drying and shelling;
and inputs and expert advice (TLU and Breeding Unit). 
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Results 

During the first season a total of 322 kg of dried seed was harvested from 1500m'. 

Due to drying, handling and storage problems as a consequence of little sunshine, high 
as initiallyhumidity, insect and mould attack, the extension agent could not sell the seeds 

wasplanned. The maize breeder bought all the seeds at 200 frs/kg, 4/5th of the proceeds 

given to the farmers, while 1/5th was retained by the TLU as a token to cover the cost of 

inputs. During the second season, the activity was repeated with the same collaborators. It 

is hoped that as there is a longer drying season thereafter, less handling and storage problems 

will be encountered. The seeds have been harvested and are being taken care of by the 

farmers and extension agent, while the TLU is playing an advisory role. Sales and other 

useful information will be given in subsequent reports. 

6.4.5 Other Activities 

Review Meeting at IITA, lbadan, fromDr. Moussie attended the RCMP Research 
He served as a lead discussant for the paper entitled "Adaptability andAugust 27-29, 1991. 

He also participated in the 2-day Annualadoptability of alternative cropping systems". 


Program Meeting of the National Extension and Training Project (PNVFA) held in Yaounde
 

from July 30-31, 1991. He participated as a member of the Orientation & Reflection
 

Commission.
 

Dr. Moussie represented TLU Nkolbisson during the Women in Development (WID) 
a presentation ofWorkshop organized by UNDP in Yaounde. He and Dr. Tonye made 

IRA/TLU's experience on agroforestry research in the region. 

Dr. Poku attended and presented a paper at the American Society of agronomy annual 

meetings in Denver, U.S.A., October 27-November 1, 1991. 

Nkolbisson TLU put out demonstration plots at Ebolowa in preparation for the 

postponed Agro-Pastoral show. 

The primary TLU coordination activity during the year was the organization of the 

Annual TLU Workshop. The Workshop was held in Yaounde from December 10-12, 1991. 

A preliminary report on the specific recommendations of the Workshop was submitted to the 
Dr. Moussie made a series of site visitsDirector of IRA through NCRE's Chief of Party. 

to the TLUs to get familiar with research activities, and review research progress and 

Mission reports were prepared and circulated. In addition,methodology of each TLU. 
were held with Peace Corps/Cameroon conceraing the orientationdiscussions and meetings 


and integration of volunteers in TLU activities, particularly in agroforestry work.
 

Four left for the U.S.,Five national counterparts left the TLU for long-term training. 

and one went to Belgium. Two counterparts also moved to other research units: Ms. Ndemah 

moved to Entomology, while Mr. Ndoumbe joined Biometry unit. In return, the TLU 

received two new personnel: Mr. Fouaguegue, an agricultural economist, and Mr. Kaho, 

agronomist. 
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7. ECONOMIC ANALYSIS UNIT
 

7.1 	 INTRODUCTION 

The function of tIle Fconomic Analysis Init (IlA, J)is to provide IRA with a capacity
for economic analysis relative to its research and development mandate. Project support is 
being given for establishment and operation of an Etconomic Analysis Unit in recognition of 
the challenges being faced by IRA as a result of Cameroon's on-going economic crisis and 
structural ad.justment. 

The goal of' fhe I o,'onllic Analy;is Unil is to increase IRA's research etficiency, 
productivity and impact. The lop priority o the unit is carrying out economic studies for 
ilst itute-level priority setting and progrramming and for measuring research benefits. To 
complement its own studies, the ILA [J assists IRA researchers through research collaboration, 
advisory services and training. 

7.2 	 SUMMARY OF PI.OGRAM ACTIVITIES 

The 	 Ileono'mic Analysis Uni ([AH) was created in September 1991, following 
transfer oflthe TI .11 (Coord ialtor to the po);ition (f Senior [conomnic Analyst in mid-July (and
home leave in .luly-Augrsi ). As reported inthe scmi-ainual report, soife progress was made 
on the IA I work plan during the first half tie year due tot a designed overhp with tile 
Nkolbisson TI 1,for ]()I. The main actlivitiec i of the year were:during the first hal' 

a. 
b. 

c. 

berielit/cost study om Nkolbison T1. I research 
collaboration with Michigani State IJiiversity on a rates-ol-return study for sorghum, 
cowpea and maize rcsearch in northern Cameroon 
collaboration with IITA RCMD I'or design of' Resource Management Survey 

During the final four montlhs of 1991, main activities--in order of time allocation-­
were 	as follows: 

a. 	 Data analysis. Several mllivariate statistical methods were evaluated, and empirical
analyses were completed on research larget ing and technology difl'fusion patterns. 

b. 	 (Coniferen'e palpersl.Three papers wrt\vtrten and presenled: 
1) 	1). Baker inl .1.Ayuk-I'ake>. "Agricultural Research Policy iii Cameroon: 

Implications of IFcom mlnic (risiS ad Structural Ad;'justment." Paper presented 
at International Symposium on Agricultural Policy Analysis inSub-Saaaran 
Africa, Iniversity Cenler at I)whang, Cameroon, 3-6 November, 1991. 

2) 	 I). Baker. "Puzzle Reoltlion in Southern Cameroon: m1uilding [S R-
Development Linkages." IPaper presented at I ltlA[SRl[ Symposium, 
Michigan Slate UJniversity, IFastI .aiising, 5-10 October, 1991. 

3) 	 M. Iesong, 1). Baker and IH.Bak ia. "Maize Variety Retention by Mini-Kit 
Ilses ill Soith West Cameroon(." lPaper presented at I Ith AFSIF 
SyMpOsi ili, Micliigan State IIniersity, Fast ILansing, 5- 10 October, 1991. 

c. 	Resource Management Survey. The questionnaire was pre-tested and finalized. Area 
sample frames were developed and samriiples were selected for the southern hal f of the 
counlry. Contacts were made for the Center-South survey. 
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LI. IRA Research Division. Participated in several mieetings related to proposal torsecoild phase of' World Bank research pr cct, developmnt of research budgeting
guidelines, and design of IRA Priority Setting Study.

e. !IAJ carry-over. Wrote handing-over notes for new "FLU Coordinator. Participatedin TIU Workshol and gave presentation on "'FLU aproaches and accoimplishients."
-lelpcd fiinaliz.e NCRIZETeace Corp agrotorestry collaboration. Prepared case studyMaterial for "Women inl)evclk),nent" training course site visit to NkolFeo.1'. ProJect. Prepared NCRE inp)ut for USAID prograni p)erforiiiance indicators. Gavereco1nidatiojis on work plan and rej)orting fbrmats for 1991 -1994 phase. 

7.3 ACCOMPLISHMENTS 

Objectives 
 Activities 
 Accomplishments
 

Oporation 1: Analyze economics of JIII research. 

1.1. Evaluate policy and other 
 1.1.1 Analytical paper on 
 1.1.1 Paper completed and
factors affecting technology policy-research linkages, presented.

demand.
 

1.1.2 Village level resource 1.1.2 Questionnaire finalized,

management survey. 
 sample villages selected, and
 

interview schedule set.
 
1.2. Determine research 
 1.2. IRA priority setting 
 1.2 Worked on design;
priorities. 
 study. 
 implementation to take place
 

in1992.
 
1.3. Appraise research 
 1.3. Pilot benefit/cost 
 1.3 Finished for 11kolbisson
bellefits, 
 analysis of returns to IRA 
 TLU. Secured external support


research, 
 for second study innorthern
 
Cameroon.
 

Operati n 2: Institute economic analysis support services. 

2.1. Inprove economic 
 2.1.1 Develop guidelines for 2.1.1 Guidelines were
budgeting an( analysis skills 
 research budgeting. 
 developed by 1Hr.
Kaiser,
of IRA researchers. 

former Head of Research
 
Services. Pre-testing to take
 
place in1992.
 

2.1.2 Organize training 
 2.1.2 Postponed until 1992.
 
workshops.
 

2.2. Help IRA researchers plan 2.2. Design and analytical 2.2. Support given for a maize
and inplenent econonic 
 support for two or more 
 retention study (Ekona) and a
studies. 
 studies. 
 snallstock practices survey
 
(lkolbisson).
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7.4 RESEARCH FINDINGS 
7.4.1 Benefit-cost Analysis of TLU Recommendations 

IRA needs information on research rates-of-return for priority setting, and for 

justifying research funding. Unfortunately, lack of data make it impossible to calculate post­

adoption rates-of-return to research in Cameroon. A practical alternative is to estimate 

adoption rate projections for specific recommendations.expected returns based on 

Nkolbisson TLU research between 1986 and 1990 represents a good case for this type of'
 

study since several recommendations are essentially finalized and data on research costs and
 

per hectare benefits can be accurately determined.
 

7.4. 1. Methods 

The benefit/cost model used was developed by Rudolf Contant and Anthony Bottomley 

at ISNAR. In the Contant-Bottomley model, costs of producing, delivering and adopting a 

technology are compared to changes in the value of production. Model implementation 

requires data on only eight critical factors: annual research costs, duration of research, 

probability of research success, cost of adoption per hectare, benefits of adoption per hectare, 

adoption period, ceiling on adoption, and life of the innovation. The last three factors are 

used to determine the number of hectares on which adoption has taken place, using all 

assumed logistic adoption pattern. Once hectares have been projected, total benefits and costs 

of adoption are calculated, and then research costs are netted out--giving complete cost and 

benefit streams from the beginning of research until end of' the useful life of the resulting 

innovation. Probability of research success (PRS) is introduced multiplicatively to determine 

expected adoption benefits and costs since there is a I-PRS chance than research will fail and 

no adoption will take place. 

The main modification introduced in this study was use of actual research expenditures 

rather than projected average annual research costs. In partitioning costs for multi-technology 

trials, the general principle followed was to include costs for all tests which contributed either 

genetic material or information used in recommendation development. For variety 

development, proportional costs were charged on the basis of all varieties retained at each 

stage of testing. Full trial costs were charged for all variety specific recrossing and selection 

activities and all on-farm tests carried out for purposes of developing the recommendations. 

Data on adoption benefits and costs were derived from on-farm, farmer managed trial 

data rather than estimated. Thus, uncertainty with respect to model results stems mainly from 

projected adoption rates. Parametric sensitivity analysis was carried out on factors related 

to adoption (varying base estimates by as much as plus/minus 90 percent). 

7.4.1. Results and Discussion 

Research costs, model parameters and return results are summarized in Table 1. As 

can be seen, projected internal rates of returns (IRR) for research needed to develop the 

TLU's recommendations were quite high. Moreover, variation of uncertain model parameters 

(ie. all except research costs) by plus or minus 50 percent did not reduce the average IRR for 

any TLU activities below 45 percent--showing that the findings are robust to substantial 

divergence in expected adoption patierns. 
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Table 1: B/C data and results for maize variety, cassava variety, and maize fertilization research
 

CJIS 8704 CHIS 8501 CIS 8806 Cassava Urea 20-10-10 

On-station research: 
Years 8 9 6 8 2 2 

Total cost ('000) a 14,243 18,734 10,548 24,340 2,000 2,000
 
On-farn research:
 

Years 3 4 3 3 3 3 
Total cost ('000) 3,371 3,382 2,954 6,807 6,046 6,286 

Adoption: 
Cost/hectare 270 270 270 313 18,449 20,706
 
Benefit/hectare 183,500 127,000 81,000 156,315 381,875 172,750
 
Ceiling (ha) 14,000 8,000 4,000 13,750 8,000 4,000
 
Period (yrs) 8 8 8 12 15 15 

Life of innovation (yrs) 14 10 12 15 20 20 
Probability of success (,) 90 85 80 58 70 65 
Internal rate of return (%) 114 81 76 78 108 66 

aCosts shown are actual expenditures. Inthe B/C nodel, costs are actualized/discounted to a common base
 

of 1986--as are all other data. Only 31 percent of cassava breeding cost is attributed to TLU 
recommendation development; this is based on expected area of adoption relative to other Provinces. 

Research on CMS 8704 and waize-urea fertilization have the highest expected returns, 
due to high per hectare benelits and anticipation that there will be widespread acceptance of* 
these recommendations. Expected returns to the cassava variety research are reasonable 
despite low projected adoption rates, since the varieties were "borrowed" Ifroi another 
research area. An imnportant findiags from the fertilizer analyses is the high return to 20-10­
10. Even though 20-10-10 is less profilable thaui is urCa, there can be financial beInefits 'o 
f'armers and society From second best technological options. 

The most difficult problem encountcrcd in this study was inadequate records on 
research costs. IRA research cost accounting proccdlures need to be improved if benefit/cost 
analysis is to be extended to other research units. 

7.4.2 RESEARCH ZONE DISCRIMINATION 

The primnary o1jcctive of [his research was to distinguish Nkolbisson TLU research 
villages and zones on the basis of developmiental circumstances rather than crop patterns, 
thereby illustrating to IRA rcsearchers the iniportance of developmental dynamics and 
constraints for research priority setting and targeting. A second objective was to develop and 
illustrate a statistical approach for assessing rcscarch village representativeness. 

7.4.2. Methods 

A household characteristics survey was administered in 1989 to 112 households 
scattered across the Center Province. In 1990, the same survey was administercd to a 
random sample of* 48 households in Nkof IFep and Kiki--the Nkolbisson TLU's research 
villages in the developed forest zone and forest-savanna transition zune (see NCRE annual 
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reports for 1989 and 1990). Using these data, 14 indices were formed for measuring various 
developmental features and constraints. Diffcrences in indices between the TIJ I's research 
villag ,ere tested using ANOVA. Ten indices were significantly different betwen- villages 
(P<0.05). Descriptions of these indices and their hypothesized relationships to the TIJ's 
primary research zones are given in Table 2. 

Table 2: Indices and hypothesized association with TLU research zones
 

Variable Description of index Forest Transition
 

LABOR '.nking of labor access constraint + 
LAND ranking of land access constraint I 
PEST ranking of pest problems + 
WEED ranking of weed problems -

SELL nutber of crops sold + -

BUY number of crops purchased - + 
CASH cash access aside from food crops + -

KNOW knowledge of where get inputs + -

FIELDS number of fields -

INTENSE land managenent intensity -

The above ten indices were used to estimate a linear discriminant model for the 
research villages. The same variables were then used to estimate a three group discriminant 
model using the regional data. The third group encompassed villages from the less-developed 
and populated forest zone to tile south Yaounde (where there is not a TIM research village). 
An augmented regional model--with livestock ownership (IVSTCK) added and cash income 
sources disaggregated into trade (TRADE), coffee or cocoa (COFCOC), and wages (WAGE)­
-was then estimated. Village representativeness was assessed by comparing coefficients for 
both data sets using the augmented regional model. 
7.4. 1. R_.euJ!std c twj,.nt 

At both the village and regional level, the linear discriminant models developed were 
effective in allocating households to the correct developmental zone. The village model 
correctly classified all 48 households used in the analysis. When the village model was used 
for regional classification, 69 percent of households were correctly classified (for a 
completely different sample and shifting from two to three zones). The augmented regional 
model correctly allocated just under 80 percent of households. 

Households in the three group, regional model were distinguished by measurements 
along two dimensions (factors). The first, and most important, factor corresponds to a 
development/market integration continuum. This is indicated by the standardized variables 
having high coefficients for this factor (Table 3).' In classification, the first factor clearly 
distinguished the forest zone north of Yaounde from the other two, less-developed zones. 

ICOFCOC (involvement in coffee or cocoa production) and INTENSE (index for land intensity) are negatively related 

to the developmental continuum due to features which are specific to southern Cameroon, ie. cocoa production is relatively 
more important in less developed areas and hilling/bunding is mainly done on savanna fields in the transition zone. 

198
 



"rable4: Augmented discriminant model coefficients for regional and village samples 

Rcgional Model Village
Variable Factor I Factor 2 Model 

LAND .329 .302 .310 
SELL .281 .175 .041 
BUY .355 .237 -.518 
FIELDS .483 
 .064 .223
 
PESTS .610 -.123 -.453
 
TRADE .394 172
-. .408
 
WAGE .182 -.274 .018 
LABOR .082 -. 183 .064 
LVSTCK -. 128 .251 .042 
INTENSE -.244 .508 -1.150 
WEEDS -.279 .679 
 .243
 
COFCOC -.444 .245 .207 

Tihe second factor is heavily weighted by variables which distinguish the transition 
zone from tile less-developcd forest zone. For interpretation, variables with negative signs
bor Factor 2 in Table 4 represent distinguishing features of fie less-developed forest zone, as
compared to positive coefhtcients which relate to the transition zone. 

With respect to the first objective, the analysis confirms there are three distinct
research zones, distinguishable by developmental patterns and constraints. For priority
setting, the mnost rapid acceptance and diffusion of varieties undoubtedly will take place in
ile dcnsely-populated, land-coustraiied, market-integrated forest zone north of Yaounde. In
the face of reduced research and extension resources, that zone should be the top priority.
Secondary priority should l)e given to the transilion zone. Farmers are intensively involved
iii crop productiOtn and need assistance. However, diffusion is likely to be slower since
households do relatively little crop buying and selling, and do not have as much cash to invest
ill new technologies. The t-rest zone to the south of Yaounde should be lowest priority since 
there is as yet less pressure to change. 

With respect to the issue of research village representativeness, the results are mixed.
The TLU villages are representative of their research zones with respect to severity of land
and labor constraints, involvement in trading, relative number of fields, number of crops
sold, and intensity of land use (based on direction and size of coel'ficients relative to
coefficients for factor I ill regional model). However, the rescarch villages are atypical of
their zones with respect to crops purchased (higher in Kiki than in Nkol Fep but usually
higher in developed forest zone villages than in transition zone villages), involvement in 
cocoa aid cotl'ee production (alypically low in Kiki), ianking of weed problems (higher in
Nkol [cp than in Kiki but generally higher in transition zone villages), and severity of pest
problems (high in Kiki but generally more severe in forest zone villages). For three of theseindices, however, Kiki is typical of transition zone villages relative to southern forest villages
(based on interpretation of factor 2). 
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To the extent the TIM) does have a problem with representativeness, it could well be 
due to a lack of forest areas fields in Kiki--with consequent low productivity (due to reliance 
on savanna fields) and lower than normal involvement in cocoa production. 

7.4.3 LOGIT ANALYSISOF IRA MAIZESALES 

In 1990, a maize retention survey was carried out in Nkolbisson TLU's research 
villages. Analytical efforts to identify significant relationships between participant 
characteristics and variety retention or diffusion proved largely unsuccessful, as was reported 
in the 1990 NCRE annual report. However, strong univariate associations were identified 
between participant characteristics and subsequent sale of IRA maize. 

The purpose of this research was to develop and assess a statistical approach for 
analyzing binary choice models when there is substantial multicollinearity among independent 
variables. Such a technique is necessary for IRA/NCRF adoption, retention and impact 
research since household and personal characteristics normally used as independent variables 
tend to be highly correlated. 

7.4.1. Methods 

The analysis is based on all farmers in the TLU's three research villages who 
participated in maize variety tests during first season 1989 and who were recontacted during 
the 1990 retention survey. In total, 53 test participants were interviewed in both years. Due 
to design of the retention survey, the only characteristics included in the analysis were: sex 
and age of participant, whether participant had any education, size of family, and whether 
the family had any income from cocoa sales, wage employment or buying-selling. The 
personal characteristics included arc typical of those generally used in adoption studies. The 
iacome variables were hypothesized to be negatively related to IRA maize sales since they 
are substitute activities for generating household cash requirements. 

A logit model was used, in which the probability of selling IRA maize was specified 
as having logistic distribution. This is a standard technique for analyzing binary choice 
decisions. Due to high correlation among the independent variables, only one of eight 
estimated parameters was significant at a P< 0. 10 level with maximum likelihood estimation 
of the logit model. Therefore, a principal components regression approach was used. Prior 
to estimating the logit model, principal components analysis was used to construct two 
orthogonal indexes representing participant characteristics. Parameters estimated following 
principal components transformation are biased when small components are removed in order 
to reduce dimensionality, but the bias is small when individual variables are not highly 
correlated with excluded components and efficiency for parameter estimation can be greatly 
increased.
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7.4. 1. Results and l)iscussion 2 

The first two principal components accounted for 58 percent of total variation among
the independent variables, and all cxcluded components had eigen values less than one. All 
variables wcre standardized prior to niodel estinmtion, so component coefficients would not 
be affected by unit and could be compared to assess relative importance. The largest
coefficients in the first component were For sex and cocoa revenue. This component
distilguishCs male participants having cocoa income from female participants infamilies not 
having cocoa inconie. The second comlponent distinguished older participants without 
education and from large fainilies, from young participants who had some education. 

When the comlponelt (factor) scores were used in the logit model, both parameters 
were significant at 13<0. 10. A log likelihood test ofl the null hypothesis that all parameters 
were zero was rejected at P<0.05. However, a relatively small proportion of choice 
behavior was explained by the niodel (McFadden's R2=.15). Consequently, only modest 
succcss was achieved in correction classification, 64 percent For non-sellers, 68 percent for 
scllers, anid 66 percent overall. 

Effects of the original variables on the probability of selling IRA maize are shown in 
Table 4. Parameters and their standard deviations were derived from parameters of the 
principal components logit model using component coefficients as weights. Probability
effects for binary independent variables are based on differences in probabilities for the two 
values with all other variables equal to zero (their mean). Probability effects for age and size 
are based on (he derivative of the logistic function. 

Not having someone in the family with wage employment and not having any
education had the strongest effect on the probability of selling IRA maize. Otherwise,
changes in various participant characteristics, including sex and access to other revenue 
soUrces, alTctcd lithe probability of selling IRA maize by five to eight percent. 

Table 4.Maximum likelihood estimates of principal components logit model
 

Values Before Parameter Standard Change in
 
Variable Standardization Estimate 
 Error Probability
 

Sex male=l; female=2 -.300 .159 * .083 
Age actual -.218 .159 .054 
Family size actual -. *256 .134 .064
 
Enploynent yes=l; no=2 .941 .253 ** .239 
Cocoa sales yes=l; no=2 -.202 .132 .055 
buy-sell yes=l; no=2 .091 *.172 .048
 
educatiol none=l; sone=2 438 .105
-. .174 ** 

One asterisk indicates significance at P<0.10; two at level P<0.05.
 

This section is extracted, with minor modification, from the "Puzzle Resolution" paper cited above. 
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The general conclusion of the analysis is that certain participant characteristics do have 
small, significant effects on the probability that farmers will sell IRA maize, resulting in 
variety diffusion. In practical terms, the additional stimulus to diffusion would be minor, 
even if the above effects were confirmed using a separate population. Moreover, targeting 
on the basis of personal characteristics could result in an impact-equity trade-off, at least with 
respect to early adopter benefits. Participant characteristics targeting may not necessary for 
variety introduction, but the adoption literature shows that population characteristics-­
particularly revenue access--do affect adoption rates for capital using and/or risky 
technologies and therefore should be useful in targeting for developmental impact as the TLJ 
turns to technologies aside from IRA varieties. 

7.5 VISITORS 

a. M. Kawalec (FAO), M. Corbett (World Bank consultant), and D. Mitchnik (World 
Bank)--World Bank research project 

b. Karen Dvorak (RCMD, IITA)--resource management survey 
c. M. Teuscher (GTZ/IRZ--priority setting study and World Bank project 
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8. SOIL AGRO/FORIESTRY
 

8.1 INTRODUCTION
 

The soil/Agrolorestry Unit based in the North-West Province is designed to address 
soil fertility constraints an~d assure crop productivity on a sustained basis. Our approach is 
largely based on the use of agrolorestry and improved Ihallow techniques. Main research 
thienes include: 

i) Site Characterization 
2) Species Evaluatiun and 
3) Soil Fertility Management. 

8.2 SUMMARY OFi PROGRAM ACTIVITIES 

During the 1991 cropping season, the Following activities were undertaken by the 
Agrolorestry/Soils Unit of I.R.A. BIambui Station: 

(A) 

1) Microlevel characterization ol soils at six research sites in the Northwestern highlands. 
2) Screening of herbaceous legumes as sources ol nitrogen for crop production. 
3) Contribution of'Tephrosia and Crotalaria to nitrogen fertilization in a maize-based 

cropping system. 
4) Evaluation of selected woody leguminous species flor soil fertility management in 

agroforestry systems. 

(B) In order to avoid unnecessary transportation prol)eIms, nurseries were set up in the 
following areas to locally produce hedgerow species seedlings for use in alley cropping 
experiments in the respective trial sites: Blamlbui station, Babungo, Bel'ang, 'r.D.C.-Mbiyeh, 
and R.T.C. Ml'onta. 

(C) 	 Collaborative work has continued to exist between our unit and: 
a- Other research units at the station, 
b- The adaptive research units of' Ml 1)ENO and PAISAT, particularly for the nurseries 

establishment, and for experience exchange within the framework of tie SCICC 
meetings. 

c- The Soils Laboratory at the Dschiang University Center for our plant and soil samples 
analyses. 
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8.3 ACCOMPLISHMENTS
 

Objec ives 	 Activities Accomplishments
 

Operation 1: Site Characterization
 

1.1. Provide understanding of 	 1.1 Soil analyses of six 1.1. Soils have been grouped
 
soil properties. locations. into two classes based on
 

chemical properties and
 
elevation.
 

Operation 2: Evaluation of herbaceous species
 

2.1. Identify suitable 2.1 Field trials at 3 2.1 Cover crops have been
 
herbaceous sp for major locations involving 20 identified for the major
 
agroecological zones. species. agroecological zones.
 

2.2. Determine Ncontribution 2.2 Field trials at 5 2.2. First season trials are
 
of herbaceous legumes. locations with Tephrosia and completed with promising
 

Crotalaria. 	 results. Trials continue to
 
examine residual effects.
 

Operation 3: Evaluation of species for Agroforestry
 

3.1. Assess woody species as 3.1 Preliminary trial at low 3.1. Calliandra and Leucaena
 

soil improver, altitude zone inBefang. show the highest potential in
 
the area.
 

3.2. Tephrosia for soil 	 3.2 Preliminary trial at high 3.2. On-going; Guatemala grass
 

conservation, 	 altitude zone at Nbiyeh. isestablished but Tephrosia
 
isslow to establish.
 

8.4 RESEARCH FINDINGS 

8.4. 1 Micro Ivel Characterization of Soils at-Six Research Sites 
in the North-W stLighlands. 

Site characterization has been recognized as an essential component of technology 
development, and is recommended by international research groups such as TSBF (Tropical 

Soils Biology and flertility) Program and IBSRAM (International Board for Soil Research and 

Management). In short, site characterization helps target research on specific issues and 

facilitates transfer of proven interventions to comparable agroclimatic environments. Apart 
from the soil classification work carried out by FAO for the Western (ameroon Highlands, 
soil samples have been collected by several workers inthe region serviced by the NCRE and 
analyzed for different purposes. This study is intended to provide an understanding of the 
chemical properties of soils from six IRA experimental sites so as to determine how they 
could be managed for sustainable cropping with respect to use of agrolorestry, improved 
fallow, or chemical amendments. 
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At each site, twelve bulk samples (each comprising 30 core samples) were collected 
from a hectare of land in plots that had been under fallow for live years or more. In addition,
twelve profile pits (two per site) were dug to examine subsoil fertility and physical
obstructions that might affect nutrient cycling by agrolorestry species. Results of ti latter 
study will appear in subscquent reports. 

A summary of the major characteristics of' the soils encountered is shown in (Table
1). The soils are grouped into two main classes based on selected properties. Evidently, the 
class A soils are higher in basic cations (Ca, Mg, and K) and lower in iron and aluminum 
oxides than the class B soils. Class A soils are f'ound at relatively lower altitudes and fix less 
l) Compared to the class 13 soils which are located at higher elevations (Fig I, and Table 2).
Basing )hoSphorus !'crtilization on the standard phosphorous requirements (SPR) (0.2 ppm
of solutionlP) criterion, high amtounts of P will be needed for optimum crop yields. But, this
will be too expensive fr f'aoirmers given the high costs of' I fertilizers (146000 CFA/ton), vis­
a-vis tile current fairm gate prices of agricultural commodities. However, experiences here and 
elsewhcre have shown that crops and crop varieties differ in their P requirements. For
instance, cassava and some maize varietics thrive and produce reasonable yields at levels of 
sotlution1P much fowci' than the "standard" 0.2 ppm. Thus, (Table 2) contains calculated P 
f'crtilizcr rcquirCCnts f'or attaining lower levels of' solution P (0.005 and 0. 1 ppm) which 
may be adequate f' low P-demanding crops. 

Organic carbon correlates positively and strongly with effective cation exchange
capacity (ECE-C) in most soils of' the tropics. In the present study, this relationship is valid 
fi' oily the class A soils with relatively low DCBFe21 3 and DCBAi20 3 values. ""he above 
relationship did not hold for the class B soils where higher values of' FeO 3 and A1203 , and 
low p1-I Values were recorded (Fig. 2 and Table 1). The above supports the established fact 
that organic carbon plays an insignificant role with respect to ECEC improvement in acid 
soilIs which are high in iroo and aluminnm oxides. 

hroni a management standpoint, our results indicate that low pH and high P fixation 
are among the most important limiting lactors to crop production in the highland soils. 
Phosphoruslplays a key role in symbiotic nitrogen fixation, therefore, lor a biological N 
fixing system such as Agroforestry to be successf'ul, adequate P fertilization must be ensured. 
As well, liming may be needed to raise the soil p-I to levels where Al and Fe toxicities will 
not be detrimental to crop growth. Experiments \Vill be initiated in the up-coming seasons to 
assess yield potentials of major crops using the SPRs at some selected sites. 

Field observation of this year's trials revealed widespread N deficiency on maize 
despite high correlation between organic carbon and total N (r=0.8l1-). The problem was 
more pronounced in the highlands where soil organic matter (SOM) is relatively high, (>
7.0 %.). This thcref'ore, brings into question the quality of' the soil organic matter. Recent 
advances in soils research have indicated inhibition of' N mineralization and N release from
SOM1f'or materials with polyphcnols to N ratio greater than 0.5. The contribution of 
Agrofbrestry under the prevailing circumstance is to attelIpt to improve the quality of existing
SOM by introducing legume species which produce biomass high in N and prcsumably low 
in ptlyphCnols. 
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8.4.2 S rcning of H_ rbaceous Legumes as Sources of Nitrogen fgr.Crop Production. 

Twenty green manure crops were screened lor their potential use as N sources for 
crop production in a field experiment at three locations, viz: Befang (600m), Mfonta 
(1300m), and Mbiyeh (2100m). 

Six species thrived at Pefang. Biomass produced at four months after planting is 
shown in Table 3. Dolichos, Mucuna and Canavalia survived at Mfonta, and only Lupin 
thrived at Mbiyeh. The trial at Blefang was continued to determine the N contribution of the 
legumes to a second season maize crop, planted after incorporation of the legume species. 
The trial was laid out in a split-plot design, with green manure species as main plots, and 
fertilizer N (0, 30, 60, 90, and 120 kg/ha) as subplots. There were four replications. Maize 
growth at 12 weeks after incorporation of legumes showed that Canavalia was superior to the 
others (Fig. 3). Only the three top legumes were reported. Maize yield was higher in the 
Canavalia plots, but this was not significantly different from that of the other plots (Fig. 3). 
The study will continue to e:-amine the residual effect of' the incorporated biomass. This is 
necessary because the legumes possess different concentrations of N, lignin or polyphenol and 
may therefore decompose and release nutrients at different rates. 

8.4.3 	 Contribution of Tephroiaand Crotalaria to Nitrogen Fertilization 
in a Maize-based Cropping System. 

Previous agronomic work in the North-West Province has demonstrated the potential 
of Tephrosia and Crotalaria as improved fallow species. The purpose of this study was to 
determine nitrogen contribution of the above two species, relay-cropped with maize-bean 
association. The treatment design was factorial with species at three levels (No species, 
Tephrosia, Crotalaria), and nitrogen (N) at five levels (0, 30, 60, 90, 120 kg/ha). There were 
four replications at each of' five sites namely, Mfonta, Babungo, Mbiyeh, Befang, and Upper 
farm. The above protocol was modified in the course of the season due to poor performance 
of the species and/or the beans at some locations. The experiment was carried out for two 
seasons, March-September and September-December. 

Growth and biomass of fallow species: 

Mfonla: Crotalaria survived and produced more biomass when planted during the March-
September cropping season than thereafter (Table 4). Adequate soil moisture as a result of 
regular rainfall might have contributed to its good performance (luring the season. Tephrosia 
on the other hand, germinated but died two weeks later. It was replanted four times with 
seeds from different sources, but without any success. The exact cause of failure of Tephrosia 
is still unknown but foliar and root diseases are the most probable suspects. Tephrosia was 
replaced with Crotalaria in August when maize was nearing maturity. 

Babungo: Tephrosia and Crotalaria performed well at this site. Biomass yields of both 
legumes were suppressed by intercropped maize at high fertilizer rates (Fig. 4). Biomass 
yields of legumes were not adversely affected by intercropped beans during the second 
season. Therefore, it may be practicable to relay crop the fallow species with beans in order 
to generate sufficient biomass to enrich the soil for tie subsequent crops. Legume species 
tolerant to shading might be another alternative for association with maize in the first season. 
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Mbiyeh: Teplhrosia otlperformed Crotalaria. The growth of t-e latter was so poor that it was 
replaced with Sesbania which seems ruore promising. 

iel'ang: The two species grew well during the first season but biomass yields of both were
invcrsely related to N fertilizer as was observed at Babungo (Fig. 4). Second season
Crotalaria did extremely well unlike Tcphrosia which was a complete failure. Again, the real 
cause of failure of rephrosia during the September-December cropping remainsseason 

unknown.
 

Upper-Farm: The growth of the two species were too slow to be of any value greenas 
manure crops in this environment. However, Lupin pea that has shown promise at similar 
elevations (Mbiyeh, and Dzeng) will be considered for future experiments. 

Crop yields: 

The test crops, maize and beans responded to N at all the sites except Upper-farm
which was dropped (Table 5). Association of maize and beans with the f'al!ow species resulted
in reduced crop yields when no fertilizer N was applied, indicating competition between crops
and the fallow species for a limited soil N (Fig. 6). A starter N fertilizer or manure may be necessary to offset this initial yield drop. Growth of' second season bean at Babungo after 
incorporation of green manure is shown in Fig. 5. Bean growth at early flowering and 
podding stages was significantly butter in the Tep~lrosia plots than in the Crotalaria andcontrol plots. However, at harvest, we noticcd a decline in bean yield above 30 kg N/ha
(Table 6). This may imply an overdose of N beyond 30 kg/ha, which might have stimulated 
vegetative growth of the crop at the expense of the reproductive parts. Until this trend is
confirined during the subsequent seasons, itmay be spurious to conclude that the excess N 
came from the incorporated organic materials undergoing decomposition. Benefits of green
manuring are usually longterm, therefore, the above results should be viewed as preliminary. 

8.4.4 _!_v.itjn -LS-letL _dyfil)fu _pejisforSoil.,i lrtilijy. 
Management inAgroforestrv;ysens 

Two studies were carried out. The objective of' the first was to compare the growth
and bioniass yields ofr five species under intensive pruning management. The trial was sitedat Befang. The following species were tested: Lcucaena letcocephlila, Calliandraalotlyrsts. 
Eythrina sjp.,Albizia sp., and Mellitia sp. Cutback was done at 7 months after planting
(MAP)and every three months thereafter. Data on growth and biomass production are 
presented inIFig. 8. Leucaena and Calliandra grew more rapidly, followed by Albizia,Mellitia and Erythrina. Biomass production 
was highest for Calliandra, followed by
Leucacna, Erythrina, Albizia, and Mellitia. Wood atweight 7 MAP wias highest for 
Calliandra, followed by Leucacna and Albizia. The study continues to determine the behavior 
of the species under intensive pruning management.
 

The secoml study was conducted at Mfonta and Babungo to find out whethier or not 
initial growth and biomass production of Leucaena could be stimulated with poultry manure. 
Leucaena was chosen because seeds are readily available from local sources. Treatments were 
six rates of poultry manure (0, 0.5, 1.0, 1.5, 2.0, and 2.5 kg/plant) with four replications
at each location ina RCB design. Lemicaena was planted inJuly and was cut back in 
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November. This was fbllowed by pruning at four morth intervals. Preliminary results shown 
in Fig. 9 demonstrate beneficial effects of starter manure on Leucaena establishment in our 

zone of operation. Plants that received manure had vigorous early growth, produced more 
biomass, and were more able to withstand moisture stress during the dry season than plants 
which received no manure. The study continues to compare the economic advantages of using 
starter manure as opposed to not using it. There is a general misconception that agrofrestry 
species thrive on any soil regardless of its fertility status. Our findings so ftar dispel that 
notion. 

Table 1: Some characteristics of surface soil (0-20 cm) inthe North-West Highlands.
 

CHARACTERISTICS: 

Class A
 
Class B
 

-Ndop Plain (babungo)
 
-Menchum Valley (Befang) -Bambui plain (Hfonta)
 
-Bui Highlands (Mbiyeh, Dzeng)
 
-Bambui Highlands (UpperFarm)
 

Elevation 600 - 1200 a 1300 -2100 m 
Teperature (AIR) 16.9 - 29.5°c 12.3 - 21.31c 

Exchangeable cations: 
Ca (meq/lOOg) 7.65 - 9.54 0.75 -2.25 
Mg (neq/100g) 2.62 - 3.74 0.48 - 0.70 
K (meq/100g) 1.33 - 1.44 0.39 - 0.58 

PH (Water):
 
5.65 -6.01 4.75 - 5.34
 

Oxides: 
Fe203 () 5.11 - 5.49 7.01 - 10.34 
A1203 (%) 1.61 - 2.85 5.21 - 6.29 

Other properties: 
Org. C (%) 2.43 - 4.55 7.35 - 8.03 
Clay k%) 15.89 - 18.92 20.60 - 28.15 
Sand (') 19.66 - 34.26 3.56 -6.93
 
S.P.R. tmg/kg) 211 - 486 1106 - 3090 
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Table 2: Fittipg of Data into Sorption Equations and Estimated PRequirements 

Based on Selected Levels of solution P. 

P sorption equations P requirements (mg P/L) 

Sites Freundlich Langmuir 0.005 0.1 0.2 Scale* 
----- r ----------------- ny/kg ------­

1-fifonta 0.961 0.989 296 865 1106 very high 

2-Upper Farm 0.991 0.953 1595 2735 3090 very high 

3-Babungo 0.951 0.991 59 166 211 medium 

4-Befang 0.939 0.939 238 425 486 medium 

5-Mbiyeh 0.954 0.730 600 1352 1629 very high 

6-Dzeng 0.985 0.934 1000 1548 1706 very high 

*Psorption scale based on SPR (0.2 ng P/L), Juo and Fox (1977).
 

Table 3: Dry biomass (kg/m2)of green manure crops, Befang.
 

Species Bionass 5d 

Cajanus cajan 1.75 0.68
 

Crotalaria iuncea 3.3 0.72
 

Sesame 1.7 0.36
 

Dolichos lablab 1.6 0.8
 

Local crotalaria 2.35 1.4
 

Carnavalia 2.85 1.04
 

Grass fallow 3.55 2.7
 

Table 4: Dry biomass yield (kg/ha) of cover crops at different sites.
 

Season I Season 2 
Tephr Crotal Sil.Tephr Crotal SE 

B'go 7432 4917 456 4085 4623 352 

Befang 1675 2413 367 - 4983 -

Hfonta no germ 6020 - - 3430 289 
ination 

tibiyeh lN.D. ll.D. I1.D. 11. D. 
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----------------------------- -----------------------------------

Table 5: Maize and Bean responses to N at different test sites.
 

1 2 3 4 

Maize Bean Maize Bean Maize Bean Maize Bean 

0 3803 - 1852 905 752 104 2100 407
 

2794 1021 486 163 2497 419
30 4174 ­

60 4551 - 3572 1038 846 157 2774 557
 

4334 1067 1304 201 2968 652
90 4965 ­

120 5636 - 4994 1201 1125 144 3200 570
 

SE 211 - 151 63 201 18 176 70 

1=Befang 2=Babungo 3=Hfonta 4=Hbiyeh 

Table 6: Bean yield (kg/ha) as affected by incorporation of green manure, and
 

applied mineral N fertilizer. Babungo.
 

Green Manure Species
 

N levels (kg/ha) Control Tephrosia Crotalaria
 

0 1070 1187 1057
 
15 1223 1173 1187
 
30 1167 1183 1113
 
45 1093 1153 1153
 
60 1120 1113 960
 

S.E.=86.6
 

8.5 VISITORS 

Dr. Atayi NCRE Chief of Party Mr. Benbow NCRE Project Officer (USAID) 

Mr. Gibson USAID Dr. Gillman Officer in Charge JITA Humid 

Forest Station 

Dr. Spencer Director RCMP 
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9. GRAIN LEGUME MAROUA
 

9.1 INTROI)UCTION 

The main objective of the Grain Legume section is develop and identify grainto 
legume Varieties, mainly cowpCa, adapted to the northern ecologies of Cameroon. It has been 
shown that cowpca is one of the most important grain legumes which constitute the main 
source of cheap protein for most Camcroonians. 

In the early stages of cowpea research in Cameroon, emphasis has been put on pest
management. During Phase I of the Bean Cowpea CRSP Project (1982-1987), yield !osses 
have becn established, effective storage methods have been recommended (drums, double 
bagging, lunigants, etc). During the second phase of the Bean Cowpea CRSP Project since
1987, tie activities have been narrowed down to developing varieties resistant to storage
insect pests (C(alIotsolrticlis maculatts and bruchidius atrolineat us). 

The new approach of the Grain Legume section of the NCRE Project is to develop 
a broad base system of research on cowpea and minor activity on other legumes. In addition 
to breeding for storage pests resistance, emphasis will be put on other aspects such as: 

- Field insect pests (aphids, thrips, maruca)
 
- Parasitic weeds (Strigj)
 
- Seed quality : - Color (white or brown)
 
- Size (Large seed)
 
- Testa (rough)
 
- )iseascs (virus)
 
- Dual i)IU Se (grai -[-[odder)
 

9.2 SUMMARY OFI ROGRAM ACTIVITIES 

'he activities of the 1991 season could be summarized as tbllows: 

iParticipation in various business meetings 
IITA/GLIP planning meeting in Kano Nigeria
 

- CRSIP/NCRE (Grain legume) program meeting in Yaounde
 
- NCRlE/staff meetings in Yaounde
 

Preparation of work plans and reports 
- 1991 Work Plan
 
- Four year work plan
 
- Semi-Annual Report
 

Installation of the 1991 Trials
 
- Preparation of' land, seed and planting materials
 
- ~Planting of the trials
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Management of the trials and data collection 

- Hand crossing of selected cowpea varieties 
- Weed control and insecticide application 
- Collection of data on plant characteristics and parasites (insects, 

diseases, striga). 
- Recording of post harvest data (grain yield, pod yield, fodder yield, seed 

characteristics) 

Analysis of data and report writing 

9.3 ACCOMPLISHMENTS 

Objectives Activities 


Operation 1.Identify high yielding and adapted varieties
 

1.Identification of good 

performing varieties to be 

tested indifferent locations, 


1.1 On-station testing of 

different varieties, 


1.2 On-farm testing of best 

performing varicties 

previously identified. 


Operation 2.Evaluation of gerupiasm and varietal development
 

2. Obtain gene reservoirs 2.1 Field testing of intro-

from which lines could be duced and locally collected 

selected for varietal trial or material, 

for hybridization and create 

new varieties.
 

2.2 Crossing of selected lines 

imong themselves, 


Operation 3.Evaluation of Genotype under different insecticide treatment
 

3.Preliminary identification 3.Field testing of genotypes 

of good performing genotypes incombination with chemical 

under low insecticide treatment. 

application, 


Operation 4.Evaluation of Cowpea lines for their resistance to Striqa.
 

4. Identification of source 4. Field testing of selected 

of resistance to Striga under lines on Stria sick plot. 

natural infestation. 


Accomplishments
 

1.1 Varietal trials have been
 
conducted and good performing
 
lines identified.
 

1.2 4Varieties have been
 
tested and the more adapted
 
ones identified.
 

2.1 124 entries have been
 
tested, described and single
 
plant selection has been
 
performed.
 

2.2 17 different Fl crosses
 
have been obtained.
 

3.46 lines have been compared
 
at 3levels of insecticide
 
treatments and good performing
 
lines identified.
 

4.2sets of 20 lines have
 
been tested on a naturally
 
infested striga plot.
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Objectives Activities Accomplishments
 

Operation 5.Seed production and varietal purification.
 

5. Purify varieties and make 5.1. On-station seed 5.2 Varieties have been 
seed available for testing on multiplication of selected multiplied and single plant 
farmer's field. varieties, selection has been done. 

9.4 RESEARCH FINDINGS 

9.4.1. Identification of high yielding and adapted varieties 

The objective of these trials is to identify high performing varieties with good 
agronoinic characteristics. Most of the trials originated from the IITA Kano sub--station. 

9.4. 1. Cowpea Advanced Varietal Trial i. 

This trial is composed of 20 varietics. It was plantcd on July 8th 1991 at Guiring, 
Maroua in four replications. The planting was done in plots of 4 rows, 4 neters long and 
spacings of 75 cm between rows and 20 cm within rows. The two central rows were 
harvested for statistical analysis. Data on pod yield, grain yield, fodder yield, days to 50% 
flowering, days to maturity, virus score, number of plants at harvest were recGcded and 
presented in Table 1. 

The analysis of variance showcd a significant difference (I %) between varieties for 
all trails, except for the number of plants at harvest. As far as grain yield is concerned the 
line 1T86D-719 ranked first (Duncan's multiple Range Test) and yielded 2605 kg/ha followed 
by 1T87-829-5 (1975 kg/ha); IT87D-941-1 (1766 kg/ha), IT89KD-374 (1650 kg/ha) and 
IT89KD-457 (1645 kg/ha). 

Fodder yield is also an important trait in Northern Camneroon because fodder is used 
for animal feed during the dry season. The line l'l"89KD-792 ranked first and yielded 3530 
kg/ha of dry fodder followed by IT86D-719 (3025 kg/ha), IT89KD-793 (2930 kg/ha), 
IT90K-348 (2837 kg/ha), and 1T89KD-381 (2775 kg/ha). 

For virus infestation which was based on visual score (1-5):1 meaning virus free and 
5 completely damaged) the line IT86D-719 was the noAt resistant. The lines IT89KD-457; 
1T88D-856-10; IT%89K D-363- I showed good level of resistance, whereas lines IT89KD-374, 
IT89KD-793, and IT89KD-381 were among the most susceptible ones. Although the line 
IT89KD-374 was badly affected by virus it is still among the best grain yielders as shown 
earlier. The general tendency is that the resistant lines are the best grain yielders. 

It could be noticed that IT86D-719 ranked first for grain yield and second for fodder 
yield. Based on visual observation during the growing season some lines have good potential 
for both grain and fbdder such as IT86-D-719, 1T87D-829-5, IT87D-298 and IT89KD-363-1. 
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9.4. 1. Cowpea Advanced Varietal Trial 2. 

This trial consists of 20 entries and was planted on July 8th 1991 at Guiring, Maroua 
in 3 replications. Planting was (lone in the same way as in trial 1; plots of 4 rows, 4 m long 
and spacing of 75 cm between rows and 20 cm within rows. The two central rows were 
harvested for analysis. Data on pod yield, grain yield, (lays to 50% flowering, days to 
maturity, virus score, number of plants at harvest, fodder yield were recorded (see Table 2). 

The analysis of variance showed highly significant differences (1% level) between 
varieties for pod yield and grain yield and a significant difference (5% level) for virus score. 
There was no significant difference for other traits. 

For grain yield, the entry IT87D-590-5 ranked first and yielded 2417 kg/ha, followed 
by entries TVX 3226 (2378 kg/ha), IT89KD-785 (2345 kg/ha), IT 88DM-363 (2338 Kg/ha) 
and IT89K1)-374 (2261 kg/ha). For pod yield, the same entries as above were the best 
yielders. [.ntry IT89KD-784 ranked first and yielded 3133 kg/ha. For virus infestation most 
of the entries showed a good level of resistance. On a scaie of I to 5 the highest score was 
3 which stands for moderately resistant. The entry IT89KD-785 was the most resistant 
followed by IT88DM-368, TVX3236 and IT86D-715. Entries IT88D-867-11 and IT89KD­
391 were the most infested in this trial with a score of 3.0. 

Although there was no significant difference between entries for feolder yield it should 
be noted that entry IT88D-867-11 gave the highest yield 3228 kg/ha ard IT89KD-351 gave 
the lowest yield 1272 kg/ha. 

As general remarks, water logging was observed in some plots during the crop season 
and termites damage was also observed in some plots immediately before fodder harvest. 
These factors could bring other sources of variation for fodder yield than varieties themselves. 
This is probably a reason why a high coefficient of variation was obtained for that trait. 

Based on visual observation in the field some lines showed good potential for grain 
and fodder such as IAR-48, IT883-729. It could be noticed that most of the leaves still 
remain green while the pods are ready for harvest on entries IAR 48 and IT86D-715 in this 
trial. 

9.4. 1. Cowpea Advanced Varietal Trial 3. 

The trial was planted on July 8th 1991 in 3 replications at Guiring, Maroua and 
consists of 20 entries. Plots were 4 rows, 3m long and the spacings were I meter between 
rows and 50cm within rows. The two central rows were harvested for analysis. Data on pod 
yield, grain yield, fodder yield, days to 50% flowering, days to maturity, virus score, and 
number of plar, s at harvest were recorded (see Table 3). 

The analysis of variance showed highly significant differences (I % level) between 
entries for all traits except the number of plants at harvest where the difference is not 
significant. For grain yield the entry TVX3236 ranked first and yielded 1813 kg/ha followed 
by entries IT9OK-373 (1560 kg/ha), IT89KD-444 (1329 kg/ha), IT89KD-374-l (1308 kg/ha) 
and IT89K-234 (1214 kg/ha). For fodder yield entry IT89KD-354 ranked first and yielded 
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2648 kg/ha of dry fodder followed by entries IT89KD-337 (2244 kg/ha), IT89KD-453 (2000
kg/ha), TVX 3236 (2000 kg/ha), and IT89KD-355 (1779 kg/ha). For virus infestation entries 
IT89KD-444, TVX3236, IT89KD-337, and IT89KD-374 were among the most resistant ones 
whereas entries IT89K'LD-299, I)AN'ILA, APL-1 and IT89KD-355 showed susceptibility to 
virus. It could be noticed that TVX . 236 which ranked first for grain yield is not significantly 
diffcrent from the best fodder producer in this trial. 

Based on visual observation in the field during the s:iason some entries have been 
identified for further evaluation, these entries are: IT89KD-45'3, IT89KD-337, IT89KD-444 
and IT89D-2075. 

9.4. 1. Cowpea Advanced Varietal Trial 4. 

This trial was planted on July 9th 1991 in 3 replications at Guiring, Maroua and 
comprises of 20 entries. Like: in trial 3, plots were 4 rows, 8m long, and the spacings were 
lim betwecc rows and 50cm within rows. In this trial two entries KANANNADO and 
KANO-16% did not flower and ct-e removed from the analysis. Data on pod yield, grain
yield, fodder yield, days to 50% flow ering, days maturity, virus score, number of plants at 
harvest were recorde0d on the two centr: i rows (see Table 4). 

The analysis of variance showed highly significant differences between varieties for 
[Odder yield, virus score, flowering date and maturity date. No significant diierence was 
obtained for pod yield and grain yield. For fodder yield, entry IT89KD-474 ranked first and 
yielded 2575 kg/ha of dry fodder, followed by IF89KD-448 (2298 kg/ha), IT89KD-245-1 
(2239 kg/ha), IT89KD-275 (2060 kg/ha), and IT89KD-251 (1983 kg/ha). For virus 
infestation entries TVX 3236, IT89KD-256, ITgKI)-448, most resistantwere among the 
whereas entries IT89KD-374, IT89KD-387, KANO late and IT89KD- 107-5 were among the 
Most susccptiblc ones. Although there was no significant difference for grain yield, entry
lVX 3236 gave the highest yield (725 kg/ha). 

Based on visual observation during the season, some entries have been identified For 
further evaluation. Those entries are: IT89KD-260, IT89KD-260- 1, IT89KD-244, IT89KD­
256, KANO late, and IT89KD-25 1.It has been observed that for both trials advanced 3 and 
advanced 4, the spacing of' 1lmx50cni is too wide for this location and could be reduced. 
Some striga were observed on IT89KD-245, KANO 1696 and TVX 3236. Entry IT89KD­
252 seemed to be segregating for virus resistance and maturity date. 

9.4. 1. Cowpea Preliminary Trial 1. 

The trial consists of 20 entries and was planted on July 9th, 1991 at Guiring, Maroua 
in 3 replications. Planting was done in plots of 4 rows, 4m long, and spacing of 75 cm 
between rows and 20cm within rows. The two central rows were harvested for statistical 
analysis. Data on pod yield, grain yield, fodder yield, days to 50% flowering, maturity
date, virus score, iumber of plants at harvest were recorded (see Table 5). 

The analysis of variance showed highly significant differences between varieties ibr 
all traits except number of plants at harvest where the difference was not significant. For 
grain yield entry IT90K-300-9 ranked first and yielded 2317 kg/ha, followed by entries 
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IT86D-71I (2171 k(/ha) !'- (Kl)-775 (!972 kg/han ' )KD307 :1122 kg/ha), and IT90K­
102-6 (1400 kg/ha). For J,0fler viol,! enrv !T86D-719 ranked Fi,,i and yielded 4278 kg/ha 
of dry Fbdder fllowec. :' entries :T()0K 82 2 \395() kv/ha), ITQ0K-261-3 (3588 kg/ha), 
IT90K-261-4 (3221 ~LKg~. :.nd ,Y9C" '02-6 (29( kg/h For virus infestation entries 

,IT90K-300-Q. I'F99KD-77 'TROIKD-310O, and ',R61)-7)Q ,,ere ;.mong the mosi 'esistarL 
lines whereav entries IT9GK-5 ;-:, !TO9K-5) ;,1T84S-??46-4. and IT90K-268-8 were among­
the most susceptible lines. 

It could he ,bs,- ed 1thaL he best three N'ari,:ics for grain yield were amon: the mo!st, 
resistant to virus. 11co,,d ,lso be observed that entry T861)-710 ranked second lo gr.air. 
yield and first for fi'dde.- d.A From visial observation, some entries have been identi!'::d 
for firther evaluatior either because they have good notential for fodder or grain or both. 
Those entries arc: li ,OK-3 -9-,!.... I'(< -1, IT K-82-2, and IT90K102-6., .- ' I 


9.4.1. Cowpea IlndicAc.:" Tz:-% 

)!m. 1991 and consists of 16 lines. 

Guiring, Maroua in plot, (l'I .m 


The trial was , i,,ly Oth, It was planted a­
ro vw,. long anO spacine: o1" 75cm between rows and 20cm 

within rows. The 2en --..,,vas harvested for analysis. )ata on pod yield, grain yield, 
virus score, were analvYed (sec_ Table 6). 

The analysis of "vaui::ce::-wed 'highly significant differences between the entries fb,:, 
all traits. For grain yiei entry 1AR48 ranked first and yielded ?355 kg/ha followed by TVI! 
347 (2330 kg/ha), IT' 16 (?')0 kg/ha), and V: 4 (2066 kg/ha). For pod yield entry 
TVIJ 347 ranked !irst nd '.ieded (,2(Y) kg/ha) followed by IAR 48 (3! 30 kg/ha), rVX 3236. 
(3022 kg/ha) and TVU 36 (2800kg/ha). For virus infestation entries TV'i 347, TVU 563, 
K-28, IT82FI 16, TV :;6 were among the most resistant lines whereas entry TVi 13000, was 
the most susceptible Ii 

Most of the lines s'.,ved ? very good level of , sistance lo virus which is the most 
important disease in the area. Striga and a few other diseases have been observed on TVU 
990. 

9.4. 1. Cowpea 't' v,.;xry.rus 1

The trial was plante- .nJuly 8th, 19)91 at (Juiring, Maroua in a single replication. 
Plots were of' Im long anr the spacings were 50cm between rows and 20cm within rows. 
Data on pod yield, grain y1eiu, days to 50% flowering, days to maturity, virus score, number 
of plant and fo(ldcr yield x-",,rr-'co(rde(l. A ltat fumntic-. ',,s iheen performed on those data. 
(see Table 7). 

The pool yield rarwe(...-. 425 k /ha with tlhe entry IT85F 2805 to 4125 kg/ha with 
the entry IT821F-16. Vac grain yieil ranged from 350 kg/i. !,)3?25 kg/ha with the same 
entries '185"2805 and ITS2i-16 respectively. The fodder yield rnged from 25 kg/ha with 
the entry IT84S-2 135 (, 2950 ke/hat with the entry 1T82FI-16. V,/irus score ranged from 
which means virus free with ihe entry T82E 16 to 3.5 which is near severe infestation with 
the entry 1""83I)-442. 
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9.4. 1. Cowpea On-Farm Trial. 

This is a collaborative research trial with the TLU and the Grain Legume program.
4 varieties 131 1, 1IT86D-719, IT86D-364 and VYA have been tested on farmers' fields in four 
villages: Djouigouf, Djinglya, Gatougel and Zouaye. Spacings were 80cm x 50cm for Vya
and 80cm x 25cm for others. l)ata on grain yield, fodder yield, plant stand at 30 days after 
planting were recorded. Results on grain yield and fodder yield are presented (see Table 8). 

On the average, the variety BRI gave the highest yield (541 kg/ha) and is statically
sul)erior to IT86D-364 with a grain yield of (370 kg/ha). It is Followed by Vya (493 kg/ha)
and IT86I)-719 (473 kg/ha). The analysis of variance location by location showed significant
differences between at whereas no significantvarieties Djoulgouf difference has been 
observed at other locations. For fodder yield, the analysis of variance across locations (lid 
not show any significant difference between entries. 

The analysis of variance location by location showed significant difference between 
varieties at )*joulgouf and Zouaye. At Gatougel fodder could not be harvested because of 
heavy rains. Yields have been generally low on farmers' field due to various factors among
which were unusually heavy rains in most areas, and inappropriate crop management. 

9.4.2. 	E.valution of Germplasmn and Varietal Development 
Evaiuation of Gerinmplasm 

The trial was planted in one replication on July 10th, 1991 at Guiring, Maroua. It 
consists of 124 entries, half of which are ITA 	lines and the rest are from local collections 
or introductions from USA. Planting was done in plots of 2 rows, 6m long and spacings 
were Iin between rows and 50cm within rows. The whole two row plots were harvested for 
analysis. 

Qualitative data such as plant type, leaf color, flower color, pod color, leaf type, pod 
position, grain color, visual rating for grain yield potential, visual rating for fodder yield
potential and quantitative data such as: pod yield, grain yield, fodder yield, number ofgrains/pod, percent virus free plants, mean pod length, virus score (scale 1-5), days to 50% 
flowering, days to maturity, 1000 seed weight were recorded on all entries. 

For qILialitative traits, the observations revealed that there was variation among entries 
For most of the traits. Two major groups of plant types were observed, a spreading type and 
erect type. 'he prevailing flower colors are white, pink, and yellow. The leaf type varied 
from large to small, and from narrow to wide. Differences were also observed on pod color 
(black, green, and pink). Leaf' color also varied from light green to dark green. A wide 
range 	of grain color was observed (white, brown, black). Pod position varied from upright 
to sp)rceding. 

For quantitative traits, the stat function of the MSTAT program was performed and 
correlations between some variables were calculated using the CORR function (see Table 9).
The germination was very poor for some entries and had affected the plant stand. 
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Grain yield varied from 17 kg/ha to 1958 kg/ha, fodder yield varied from 42 kg/ha 
to 6667 kg/ha. Variations were also observed for number of grain/pod which varied from 
7 to 18; % virus free plants (from 0 to 100); pod length (9.7cm to 22cm): virus score (1.5 
to 5); 1000 seed weight (64,5 grams to 260,5 grams). 

Simple correlation calculations revealed that there was a significant negative 
correlation between virus score and grain yield (r --- 0.45) and a non significant correlation 
between virus score and Fodder yield (r = - 0. 11). There was also a significant correlation 
between % virus free plant and grain yield (r - 0.51); number of days to maturity and 
fodder yield (r -- 0.50). The late varieties have the tendency to produc more fodder. The 
correlations between plant stand and fodder yield (r = 0.06), number of grain per pod and 
1000 seed weight (r - -0.12) were not significant. 

Variation was observed within some entries for their reaction to virus diseases. Based 
on visual observations in the field and confirmation of yield, 42 entries (34%) have been 
identified for further evaluation. The best looking two plants in each entry were selected and 
harvested separately. 

9.4.2. Yari¢aDevelpmjient 

The overall objective of this program is to obtain the basis for creating new varieties 
over the long term. Cowpea lines known to have good characteristics have been selected and 
crossed. Such characteristics are bruchid resistance striga resistance, virus resistance, seed 
quality (size and color). 

Some of the selected lines are Vya (local cultivar with good seed quality) BRI 
(improved line with good seed quality and bruchid resistant), B 301 (striga and virus 
resistance). A total of 9 lines are involved. 17 different FI crosses and some reciprocals 
have been obtained and part of the Fl seeds have been planted during off season. 

9.4.3. Evaluation of Genotypes under Different Insecticide Treatments 

The trial was planted on July 9th, 1991 at Guiring, Maroua in a split plot design, with 
insecticide treatment as main plots, and entries (varieties) as sub plots. Three levels of 
insecticide treatment (0, 1,2) and 46 entries were investigated in two replications, in plots of 
3 rows, 4m long. 

Data on plant stand, days to 50% flowering, days to maturity, virus score, number 
of pods per plant, number of infested pods per plant, number of insect perforations per 10 
pods, fodder yield, pod yield, grain yield, % virus free plant were recorded. Some of the 
variables were analyzed. 

The analysis of variance (lid not show any significant difference for the insecticide 
treatment for all traits, but showed significant difference between varieties for virus score, 
number of pod per plant, fodder yield, grain yield, number of insect perforations pei 10 
pods. The interaction was not significant. 
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Simple correlations and descriptive statistics function were performed on some of the 
variables (see Table 10). These analyses showcd that there are variations between varieties 
for most of' the traits. Virus scores varied from 1.5 to 4.5, the number of pods per plant 
from 10 to 62, f'odder yield from 120 kg/ha to 2663 kg/ha, and grain yield from 113 kg/ha 
to 1493 kg/ha. No correlation was found between the number of inf'ested pods per plant and 
the grain yield and between the number of" insect perforations per 10 pods and grain yield. 
Significant correlation was found between number of pods/plant and grain yield, (r=0.80), 
virus score and grain yield (r = - 0.40). 

Since this experinent was a preliminary investigation of the reaction of cowpea lines 
to different insecticide treatments, it is recommended that it be repeated by selecting fewcr 
varieties, and those which performed well on the average and especially under no insecticide 
application. Such lines are IT85F-2687, l'i 85D-35 17, IT82E- 16, TVU- 1890, l'1"861)-715 and 
rT86D-72 1. 

Based on visual observation, some entries have been identified Ior f'urtiher evaluation. 
Some of" these entries are 1"l82E-16, IT85F-867, IT85-2684, IT82D-889, IT85D-351, 
IT86D-472, and 'IT84S-2135. A total of 20 entries have been identified under no insecticide 
treatment. Such entries have good potential fbor either grain yield, f'odder yield or for both. 
The low insect pressure at Guiring this year and the frequent heavy rains, may explain the 
non response of the insecticide treatment. 

9.4.4. Evaluation of Cowpea Lines for Resistance to Striga 

The original objective of* these trials was to identil'y sources of' resistance to stiga 
under natural infestation and at the same time compare the yield potential and other 
characteristics of' selected lines originating ''oron IITA. Due to the fact that natural tiga 
infestation was not unif'orm more emphasis will be put on yield potential in the presentation 
of the results. 

9.4.4. Cowvpca Preliminary Trial 4. 

It was planted on July 10th, 1991 at Guiring, Maroua in 3 replications, and consisted 
of 20 entries. Planting was done in plots of 4 rows, 4111 long, and spacings of 75cm betwee; 
rows and 2ocm within rows. Data on pod yield, grain yield, fodder yield, days to 50% 
flowering, days to maturity, virus score, plant stand, and number of striga per plot were 
recorded. Some of' these data were analyzed (see Table I1). 

The analysis of' variance showed a significant difference between varieties for grain 
yield, pod yield, and virus score. No significant difference was f'ound 1or days to 50% 
flowering, days to maturity and f'odder yield. Striga inf'estation was not unif'ormni, therelore, 
it was meaningless to analyze the number of striga per plot. 

For grain yield, entry IT90K-101-3 ranked first and yielded 1639 kg/ha, followed by 
TVX 3236 (1445 kg/ha) and 1B301 (1422 kg/ha). For virus score entries IT90K-101-4, 
IT90K-101-3, B 301, 1"I'90K-81-4 were among the most resistant lines, whereas entries 
IT9OK-76-4, IT90K-76-6, IT90K- 109-1 and IT90K-9 1-3 were moderately resistant. It should 
be noticed that most entries showed good level o1' virus resistance. 
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Although, striga count was not analyzed, the following entries showed various degrees 
T

ofsusceptibility: IT90K-! 11-5, IT90K-109-1, IT90K-101-3, IT90K-85-6. TVX 3236 00K­

87-2, Iu90K-91-3. Only one striga plant was observed iii a plot of 11 3(i . , . 

For fodder yield where no significant difference was observed, yield ranged from 372 
kg/ha to 1367 kg/ha. Most of the entries lost their leaves at maturity. I'I90K-245 had good 
grain quality and most of its leaves did not drop at maturity. 

9.4.4. Cowpea Advanced Trial 7. 

It was planted on July 101h, 1991 at Guiring, Maroua in 3 replications, with plots of 
4 rows, 4m long and spacings of 75cm between rows and 20cm within rows. 20 ertries were 
tested. Data on pod yield, grain yield, fodder yield, days to 50% flowering, Jays to 
maturity, virus score, plant stand and number of striga per plot were recorded (Table 12). 

The analysis of variance showed significant differences between entries for pod yield, 
grain yield, fodder yield, and virus score. No significant differvnce was found for other 
traits. The number of striga per plot were not analyzed. For grain yield .-ntry TVX 3236 
ranked first and yielded 2572 kg/ha, followed by IT89KD-107 (2328 kg/ha), IT89KD-453 
(2028 kg/ha). For fodder yield entry IT89KD-85 3 ranked first and yielded 2783 kg/ha 
fbllowed by IT8QKD-453 (2538 kg/ha), TVX 3236 (2272 kg/ha). For virus score entries 
IT89KD-107, IT89KD-785, 1T88D-856-10 and B 301 were among the most resistant lines 
whereas entries APL-1, IT90K-59 were the most susceptible lines. Here again, most of the 
entries showed good level of resistance to virus. 

The following entries showed various level of susceptibility to striga: IT90K-76, 
IT88D-6761, IT89KD-453, IT89KD-.,55, IT88D-643- I, IT89KD-338, IT88D 856-10, TVX 
3236, IT89KD-95-4, IT88S-678-3, IT90K-109. Based on visual observation during the season 
some lines have been identified for further evaluation, such lines are IT89KD-B5-3, IT89KD­
107, IT89KD-249, IT88D-867-11, IT88D-643-1. 

9.4. Seed Production and Varietal Purification. 

Six varieties have been multiplied at Guiring Station. They included BR1, .RR2, VYA, 
IT82D-716, IT86D-715, and IT86D-364. They were scored for virus infestation (luring the 
growing season. 'The best looking plants (virus free and good yield potential) were identified 
and harvested separately at maturity. Seeds from single selected plant are kept separately and 
will be planted plant to row next season [1 further selection. 

It was observed that Vya was badly infc:ted with virus. Virus infestation was severe 
on 1T821)-716 while the infection on BR2 and rT86-364 was mild. 96 single plants we!re 
selected from Vya, 99 from IT82D-716, 96 from BRI. l()from BR2, 76 from IT86D-364 
and 50 from ITR6D-715. The rest of the seeds will be made available for on farm tests 
during next season. 

220
 



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

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

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

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

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

Table 1.Cowpea Advanced Trial 1.
 

Selected Entries Grain Yield Pod Yield Fodder Yield 
 Virus Score
 
(Kg/ha) (Kg/ha) (Kg/ha) (Scale 1-5)
 

1. IT86D - 719 2605 3400 3025 1.1 
2. IT87D -829-5 1975 2625 1925 2.7 
3. 1T87D - 941-1 1767 2283 1554 2.6 
4. IT89KD ­ 374 1650 1935 1287 4.4 
5. IT89KD ­ 457 1645 2192 1772 1.7 
6. IT89KD ­ 361-i 1479 1967 2338 2.2 
7. IT87D - 298 1367 1795 2470 3.9 
8. IT89KD - 329 1317 1392 821 3.6 
9. IT89KD - 320 1317 1637 1062 3.7 
10. IT89KD ­ 792 1308 1283 3530 3.6 
.............................- ....... ....----------------------------------------------------------------­
leans 1252 1592 2067 3.4 
L.S.D. (0.05) 415.5 538 1055 0.50 
C.V. 1 23.49 23.86 36.09 10.37 

Table 2.Cowpea Advanced Trial 2.
 

Selected Entries Grain Yield Pod Yield Virus Score
 
(Kg/ha) (Kg/ha) (Scale 1-5)
 

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

1. ITs7D - 590-5 2417 3128 2.2
 
2. TVX 3236 2378 3017 1.8
 
3. IT89KD - 785 2345 3133 1.7 
4. 1T88DII - 363 2338 2988 1.8 

IT,119I
- 374 2262 2878 2.5
 
u. IAR - 48 2100 2650 2.5 
7. T881) - 676-1 1912 2462 2.5 
8. IT83S - 729 1867 2378 2.2
 
9. [T870 - 697-2 1578 1900 2.8 
10. IT87D - 879-1 1500 2000 
 2.5
 

leans 1547 1993 2.5 
L.S.D. (0.05) 477 597 0.3
 
C.V. D 18.73 18.03 2.4
 
...................... 
 .. . ..... ... ........ 
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-------------------------------------------------------------------------------------

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

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

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

Table 3.Cowpea Advanced Trial 3.
 

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


Grain Yield Pod Yield Fodder Yield Virus Score
Selected Entries 

(Kg/ha) (Kg/ha) (Kg/h) (Scale 1-5)
 

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

1. TVX 3236 1813 2?77 2.32002 

2. IT90K - 373 1560 1896 1?39 3.0 

3. TT89KD ­ 444 1329 1661 1273 2.0 

4. IT89KD ­ 374-1 1308 1617 1019 3.2 

5. IT89K - 234 1214 1446 738 3.3 

6. IT89KD ­ 374 1147 1396 1169 1.8 

7. DAN'fLA 1023 1250 806 3.8 

8. IT89KD ­ 389 970 1489 781 3.0 

9. IT87D - 2075 883 1171 952 3.5 

10. IT89KD ­ 453 875 1229 2002 2.7 

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

Means 931 1178 1260 3.1 

L.S.D. (0.05) 
C.V. % 

359 
23.33 

453 
23.23 

745 
35.77 

0.8 
3.1 

Table 4.Cowpea Advanced Trial 4.
 

Selected Entries Fodder Yield Virus Score
 
(Kg/ha) (Scale 1-5)
 

2575 2.8
 
2298 2.7
 

1.IT89KD - 474 

2.IT89KD - 448 


2239 2.8
3.IT89KD - 245-1 

2061 3.0
4.IT89KD - 275 

1983 2.8
5. IT89KD - 251 

1854 3.0
6.IT89KD - 260 

1438 3.3
7.IT89KD - 252 

1406 3.0
8.IT89KD - 244 

1158 2.7
9.IT89KD - 256 


3.0
10.IT89KD - 249 1121 


1329 3.0
Means 

L.S.D. (0.05) 731 0.8
 

33.11 15.17
 
. -- . . - . . --.-.- .-. .----. .---.- .- - ----


C.V. % 

- - - -- - . -- -. -.­. . . . . . . . . . - -. -. ---. -. .- -.-- --. .
. . . . .- --------- .-- - - ­
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Table 5.Cowpea Preliminary Trial 1.
 

Selected Entries Grain Yield Fodder Yield Virus Score 
(Kg/ha) (Kg/ha) (Scale 1-5) 

1.IT90K - 300-9 2317 1705 1.5 
2.IT86D - 719 2171 4278 2.0 
3.IT89KD ­ 775 1922 1622 1.8 
4.IT89KD - 307 1422 1450 2.3 
5.IT90K - 102-6 1400 2917 2.7 
6.IT59KD - 286 1378 1250 2.3 
7.IT84S - 2246-4 1367 1450 3.2 
8.IT90K - 101-1 1355 2350 2.7 
9.IT89KD ­ 309 1305 1245 2.0 
l0.IT90K - 59-3 1110 1862 3.8 

leans 1210 1905 2.7 
L.S.D. (0.05) 500 1283 1.0 
C.V. % 25.04 40.76 22.25 

Tablc . Cowpea Indicator Trial 
..................................................................................................... -----


Selected Entries Grain Yield Pod Yield Virus Score
 
(Kg/ha) (Kg/h1a) (Scale 1-5)
 

1.IAP 48 2355 3133 1.5
 
2.TVU 347 2333 3200 1.0
 
3.IT82E - 16 2222 2755 1.2
 
4.VITA 4 2067 2688 1.5
 
5.TVU 563 2022 2467 1.2
 
6.TVU 36 2022 2800 1.3
 
7.K-28 1845 2288 1.2
 
8.TVX 3236 1733 3022 1.5
 
9.IT86D - 782 1711 2311 1.3
 
I0.IT85D - 3577 1688 2200 1.8
 

Heans 1653 2240 1.6
 
L.S.D. (0.05) 786 1054 0.5
 
C.V. % 29.24 27.63 17.61
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Table 7.Cowpea Virus Nursery, Minimum, Maximum and Mean of Pod Yield, Grain Yield,
 
Fodder Yield and Virus Score.
 

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


Variable Minimum Maximum Mean
 

1.Pod Yield 425 4125 1562
 
(Kg/ha) (IT85F-2805) (IT82E-16)
 

2.Grain Yield 350 3235 1190
 
(Kg/ha) (IT85F-2805) (IT82E-16)
 

3.Fodder Yield 25 2950 1002
 
(Kg/ha) (IT84S-2135) (IT82E-16
 

4.Virus Score
 
(Scale 1-5) 1.0 3.5 2.3
 

(IT82E-16) (IT83D-442)
 
..........................--------------------------------------------------------------


Table 8.Cowpea On-Farm Trial, Grain Yield and Fodder Yield inFour Villages
 
8.1. Grain Yield (Kg/ha)
 

Djoulgouf Djinglya Gatouquel Z0,!qye Mean
 

1.BRI 573 315 798 429 541
 
2.Vya 660 286 634 371 493
 
3.IT86D-364 310 367 498 253 370
 
4.IT86D-719 454 -- 555 338 473 
--.---------------........................---------------------------------------------------------------


C.V. % 22.6 45.4 23.4 -

L.S.D. 285.84 447.21 259.16 165
 
-------------------------.....................---------------------------------------------------------------


Table 8.2. Fodder Yield (Kg/ha)
 
------------.----------............---------------------------------------------------------------


Djoulgouf Djinglya Gatouguel Zouaye Mean
 
.............................................--------------------------------------------------------------­

1.BRl 2123 604 -- 457 1078 
2.Vya 1411 507 -- 1001 918 
3.IT86D - 364 1050 387 -- 332 596 
4.IT86D - 719 1788 .... 526 -


C.V. % 25.8 21.5 35.9
 
L.S.D. 1066 .... 536.1 693.7
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Table 9.Cowpea Germplasm Evaluation
 

9.1 Mininun, Iaxinum, Mean, and Standard deviation of Selected Quantitative Traits
 

flinimun Maxinum IMean 
 Standard
 

Deviation
 
................................................-----------------------------------------------------------­
1.Pod yield (kg/ha) 25 2650 825 600
 
2.Grain yield (kg/ha) 17 1958 607.5 458
 
3.Fodder yield (kg/ha) 42 6667 1965 
 1461
 
..Hunber of grain/pod 7 
 18 12.4 2.12
 
5.%Virus free plants 0 100 47.4 41.4 
6.Pod length (cn) 	 9.7 22 15 	 2.7
 
7. 	Virus Score 

(Scale 1-5) 1.5 5.0 3.3 0.9
S. Days to 50' Flow'ering 43 70 53 	 7.8 
9. 	Days to Hlaturity 63 92 76 7.7
 
10.1000 Seed iW'eight 

(Grans) 	 64.5 260.5 151 
 31.8
 

Table 9.2 Correlation Between Selected Quantitative Traits
 
....................................-------------------------------------------­

x y r Probability 
................................... 

1. 	Virus Score Grain Yield - 0.45 < 0.01 
2.' Virus Free 

plant Grain Yield 0.51 < 0.01 
3. 	Days Lo laturity Fodder Yield 0.50 < 0.01 
4.11b.grain/pod Grain Yield 0.34 < 0.01 

. Viru:; ';coro Fodder Yield - 0.11 Not signifacnt 
Pod 	 lenLh 11b. of grain
 

per pod 0.33 < 0.01
 
7. 11b. of grain/pod 1000 seed 

weight - 0.12 Nlot significant 
8.Plant stand Fodder Yield 0.06 flot significant
 
.....................................--------------------------------------------­
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Table 10. Minimum Insecticide Application
 
10.1 Grain Yield and Fodder Yield of Selected Entries under Zero Treatment compared to average mean yield.
 

Gr a i n Y i el d (Kg/hal Fod de r Y i e I d (Kg_
 
Entry Zero Treatment Average Yield Zero Treatment Average Yield
 
..............................................................................................................
 

1.IT85F-2687 1475 1492 2025 2475 
2.IT85D-3517 1200 1188 1625 1650 
3.IT82E-16 1112 1079 2125 2075 
4.TVU 1890 1112 1104 1600 1437 
5.IT86D-715 1025 1108 2650 2662 
6.IT86D-721 1000 858 2287 1679 
7.IT86D-719 975 1104 687 908 
8.IT86D-1038 975 1054 875 921 
9.IT87F-1393 925 750 1575 1595 
10.IT86D-371 925 921 862 1208 
l.B301 887 995 1550 1232 
12.T86D-716 875 987 1387 1266 
13.IT85F-2684 850 895 1437 1525 
14.1T86D-714 825 737 1512 1587 
15.VITA 7 812 954 987 1258 
16.1T86D-713 812 862 2337 1741 

Table 10.2 Minimum, Maximum, Mean and Standard Deviation of Selected Quantitative Traits
 

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

Minimum Maximum Mean 	 Standard
 
Deviation
 

1.Virus Score
 
(Scale 1-5) 1.5 5.4 2.6 0.8
 

2.Nb. of Pod/plant 10 62 32 11.6
 
3.Nb. of Infested pod/plant 2 14 5 2.7
 
4.Fodder Yield (Kg/ha) 120 2663 1208 598
 
5.Pod Yield 	 208 2032 975 448
 
6.Grain Yield 	 113 1493 655 328
 
7.Nb. of perforations 1.0 7.0 2.0 1.3
 
8.% Virus Free Plant 6.0 	 100.0 64.7 28.5
 

Table 10.3 Correlation Between Selected Quantitative Traits
 

x y r 	 Probability
 

1.Virus Score Fodder Yield 	 -0.02 Not Significant
 

2.Virus Score Grain Yield 	 - 0.40 < 0.01
 

3.Fodder Yield Grain Yield 	 0.52 <0.01
 

4.Nb. of Pod/Plant Grain Yield 	 0.80 <0.01
 

5.Nb. of Perforation/
 
10 Pods Grain Yield - 0.30 < 0.10
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Table 11. Cowpea Preliminary Trail 4.
 

Selected Entries Grain Yield (kg/ha) Virus Score (Scale 1-5)
 

1.* IT90K - 101-3 1639 1.6
 
2.* TVX 3236 1445 2.3
 
3. * B301 1422 1.7 
4.* IT90K - 85-6 1212 2.0
 
5. IT90K - 81-4 1156 1.8
 
6. IT90K - 101-4 1117 1.5
 
7. * IT90K - 87-2 1078 2.3 
8. IT90K - 81-8 1072 2.2
 
9.* IT90K - 111-5 1056 2.5
 
10.* IT90K - 91-3 1050 2.5
 

Ileans 1035 2.2 
L.S.D. (0.05) 558 0.7
 
C.V. 32.6 
 19.6 
............................. 
.-------------------------------------------­
* Striga Observed inat least one plot. 

Table 12. Cowpea Advanced Trial 7.
 

Selected Entries Grain Yield (kg/ha) Fodder Yield (kg/ha) Virus Score (Scale 1-5)
 

1.*1TVX 2572
3236 
 2272 2.2
 
2. IT8910D - 107 2328 1655 1.5
 
3.* IT89KD - 453 2028 2538 2.2 
,4.:lT88D - 643-1 1938 1100 2.8
 
5. IT88D - 867-11 1878 1183 2.8
 
6. IT90K - 59 1878 1355 
 3.8
 
V. II)89KI) - 01-.I 1712 1511 1.8
 
8. LT89KD - 785 1617 1417 1.5
 
9. 11301 1600 872 
 1.7
 
l0.* ITF9(K - 109 1589 1172 2.5 

fleans 1613 1355 2.35
 
L.S.D. (0.051 
 571 1135 0.9
 
C.V. ? 21.3 
 50.6 23.1
 

* Striga Observed inat least one plot. 

9.5 VISITORS 

During the 1991 cropping season the program was visited by:
 
- Mr. Quincy Benbow: USAID Proiect Officer (Yaounde)
 
- l)r. E. A. Atayi, NCRE Chief of' Party (Yaounde)
 
- A tcani of* the Steering Comnittee of the EEC On-Farm project led by Drs. Roger 

Joncs, Chairmian of the Comnmnittee and Joseph Suh of IITA/Ibadan, Nigeria.

A team of researchers of the Piant Imlprovemnent Working group led by Mr. J.M.
 
Lacape, Cotton Breeder and Coordinator of the group.
 
Mr. Bcdinga Le Dianizo, Section Entoinologie vivrier IRCT Station de Babedjia,
 
"Tchad.
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10. PI1.ANT PATII(H.OGY BAMIII
 

10.1 IN'I'ROI)UCTION
 

The Plant Pathology Lnit in Bambui (I IlII) has iesponsibilities to identily maize, 
sorghum and millet diseases ill their growing Zones and It) m es1 Ille implrtance ofWthese 

diseases iII cl abth(Wilim Wilh the mai/e, sorghul and ulilIt inmprovemcnt leais and develop 

varieties and/or cultural practices to control diseases in codlaboration willi the agronly 

teams. The unit isbased in Bambui and covers all the agro-ecological zones where these three 

commodities are grmvni. 

lihe goal of Plant Patlholho' y I Ir il in Bamlbu1i is t() enhance production of maize, 

sorgimi, and millet in Cameroom by reducing ':ield losses due to diseases through 

development of resislant/tolerat genttypes and/or apprlprialc culiural practices. Sources of 

resistance to some of the main diseases have lieen identified, through field screening 
techiiiques and incorporate I into seleclcd geLuolypcs or clite lilies. 

A major challenge facing the PPII during 1091 -, 1Q4 ;s during the previous years will 

be personell shortages and restricted budgets. Of Ihe two pathologists now available, the 

most senior will leave 'orPhI). in December 199 1. A technician and laboratory attendant are 

lte only available personal. Because of this situation, some of the activities, though 

necessary, mray not be carried out. 

10.2 SUMMARY ACTIVITIF.S 

The activities in the Ilnit were oriented in tlree directions: 
I) 
2) 

Population improvement and developm',nt of resistant varieties, 
Sludy disease epidemiology, pathogen biology, and monitor new diseases, and, 

3) Support to other units. 

IFour operations were carried out as far as popuilation improvement was concerned. 

Two were on maize and two on sorghtm. As regards the stuidy of' epidemiology of diseases, 

biology of' pathogens, and t ie monitoring of new diseases, 6 trials weie carried out of which 
four were on maize and two on11Sorgilinl. 

AN (lhe trial%were planted as scheduled. Sorghuim trials planted in the Fxtreme-North, 
were visited mily once during the cropping season, almost at the stage of' maturity. Because 
of tihe limited ulinlds and ma np)wer, it wms not possible to visit the trials hei're or at 
flowering time as recommended by ICRISA'I'. Most o lhe leaves were dried out when we 

foliar diseases were then missed because it was dil'ticuit tovisited !lhe sites. M,'sl of tile 
differentiate betveen inf'ected and dying leaves because of' the senescence. '['he sorghum 

breeding and Agronomy learns "ere very cooperative in monitoring our experiments at 
Yohli , Ndenkole and Mtula. 
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Maize trials planted at Upper [arni (Banibui) were damaged by IRZ's cows. No 
significant data were collected at that location. 

In support of other Units, PPB evalhatcd trials For the tnaize breeding teains based at 
Bambui and Nkolbisson, and For TLU Biambui. The evaluation was carried out in Adamaoua, 
West and North West and Centre Provinces. 

10.3 ACCOMPLISHMENTS 

Objectives Activities Accomplishments
 

OPERATIONI 1: Population improvement and development of resistant varieties.
 

1.1. Asses efficiency of early 

generation selection on the 

resistance to rusts and 

blights.
 

1.2. Identify donors of genes 

for resistance to diseases and 
understand their mode of 

inheritance. 


1.3. Assessment of the level 

of resistance of released 

varieties and advanced 

breeding lines to dead heart.
 

1.4. Identify sources of 

resistance to main sorghum 

foliar diseases. 


1.1. Test different 

generations of selfings in 

artificial inoculation. 


1.2. Evaluation of crosses 

between local and improved 
varieties. 


1.3. Evaluation of available 

sorghum assertion to dead 

heart. 


1.4. Evaluation of disease 

screening nurseries from 

ICRISAT-1iali and Texas A&H 

University. 


1.1. S4 was formed in1991 and
 
will be advanced to S5 in
 
1992.
 

1.2. -Kasai COCA B1189, F1487.
 
were tolerant to Puccinia 
polysora.
 
-Coca, A89, AE89, A90
 
A90 S3 and S4 B189, F1187 were 
tolerant to E turcicum and to
 
Diplodia.
 

1.3. Guel-gueling, Barlang,
 
Framida CS 316, CS318.
 
Resistant to Dead Heart.
 

1.4. ICRISAT trial (see
 
Sorghum breeding report)
 
-SC418
 
-TAl 428
 
-TX 434
 
-SC J62
 
-81 EON 85
 
-BYX 378
 
Resistant to Antrachnose
 
(Collectotrichum graminicola.)
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Ob jict ives Activities Accompl ishments 

Operation 2: Study disease epidemioloqy, pathogen biology, and monitor of new diseases. 

2.1. Assess importance of 
stalk and ear rots and their 
study inrelation to etiology, 
interaction with plant 
nutrient and element status. 

2.2. Determine effect of 

biotic and abiotic factors of 

the development of 

phaeosphaoria leaf spot and 

Diplodia leaf stripe, 


2.3. Identify alternate 

host(s) on which rusts 

overseason and develop 

appropriate cultural control 

measure. 


2.1. Study the epidemiology 
and etiology of ear and stalk 
rts. 

2.2. Study the epidemiology of 

leaf spot and leaf strip of 

maize. 


2.3. Survey of rusted hosts 

during dry season. 


2.3.2 Identification of 

primary source of infection 

and type of primary 

propaju los. 

2.3.3 Evaluate possible 
control measures based on the 

destruction of the 

overseasoninq alternate 

host(s). 


2.1. -Pathogens were isolated.
 
-Artificial inoculation was 
done on 5advanced maize
 
qenotypes.
 
-Five weeks after inoculation 
diseases developed f itr on 
Santa local, and Pool 9 (more
 
than 3 inf'rnodes were 
attacked) than on tIAP I,HAP 
Ifand Coca. 

2.2. EC 573 shood some
 
tolerano' under Natural 
infestation. Artificial
 
inoculation nmy be necessary
 
to confirm preliminary
 
findings.
 

2.3 Lemon qrass (Cylpognis
 
citratus) and Serge grass
 
(Impeiata Cylindrica) were the
 
most prominant grass on which
 
rusts were found to overseason 
on. Both of them were 
Puccinia ssp Or G citratus, 
Puccinia Purpurea was present, 
and Puccinia Impoatae was the 
pathogen found on I 
Q jindrica. 

2.3.2 1Urediospores and
 
teliospores were the primary
 
sources of infection
 

2.3.3 lostruction may be a 
good control measure for I
 

lu-idrica; however C. 
citratus isa!'o used to cure 
some human disises; so 
eradication of that species 
may be controversial 
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Objectives Activities Accomplishments 

2.4. Evaluation of lowland and 
highland materials to turcicum 
leaf blight, 

2.4. Test composite and 
inbreds indifferent 
localities of the maize 

2.4. At Founbot, inbreds 9432, 
89286, 89311, and 131 showed 
good level of resistance to E 

growing zone. turcicum and to Ppolysora. 
At the same location,
composite CliS8501, CIIS 8704, 
DMR - ESR-W CS 8701, Yaounde 
8701, Kasai, were resistant to 
Eturcicun p.polysor 
lelainthospoiun _aydis. 

2.5. Determine effect of 
nutrient status on the 
severity of head smuts of 
sorghum. 

2.5. Study the effect of 
nitrogen level on the disease. 

2.5. This trial failed at 
1idonkole and flouda due to poor
germination despite the effort 
of the Agronomy team based at 
Maroua. 

2.6.Study the etiology of 
anthracnose of sorghum. 

2.6. Determine the existence 
and identity of races of 

2.6 Did not take place because 
differentials were not 

collectotrichun spp. existing 
on sorghum. Study the 

available to characterize the 
races of collectotrichun. 

relationship between the three 
phases of the disease. 

10.4 REmSEARCH FINDINGS 

The details of maize, sorghum and iillet pathology trials carricd out in 1991 are givenin table I. Most of the experiments were conducted in replicated trials. Traditional
agronoinic practices were used. 20-10-10 fertilizer (150kg/ha) were applied at planting andUrea (100kg/ha) at sidedressing. The rows were 51n long, with 0.25m spacing within rows.Disease incidence and severity were recorded weekly based on a modified James Scale
(Actual % area of )lant infected). The results are presented brielly below: 

10.4.1 xtei lcd
Athiracnose virolence Nursery (EAVN)
and International Sorghum

Antrachlnose VirulenceNursery. 

Twcnty entries were evaluated for each experiment at Yoldeo. S-35 was the localcheck. Data on grain yield were not recorded at the preliminary stage of the evaluation.
Anthracnose incidence and severity was our main target. Data on the incidence and severityof Antlhracnose and Grey Leaf Spot (the most prevalent disease) are sumniarized in Table 2and 3. TAM 428, SC 167-14, TX 434, QL-3 (INDIA), 82 BH5718,19, RTX430 84 L5373 were resistant to both diseases - SC328 and SC414-12E w,re susceptible to both diseases -
variable reaction to each one was also noted. 
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10.4.2 FpjAOmjIA)gyndJ etiotog )LfPhA,_aosphaeria L SP-

The objective was to mcuitor the dlvehJIlCnt of the diseas on the plants and to 

evaluate high altitude varieties for their resistance tW the (l'eae. 

Upper Farm (1900 in.a .s.l.) April Q1 Data collectionSeven enti ies were planted at 

were done as in 1990. The first symptoms occiiirred on July 20 at the soft dough stage. The 
two adjacent ones) weredisease incidence, (number of iilected leaves (cai leaf, and the 

was damaged by cowsrecorded. The trials were evaluated only two times; then the field 

IRZ. The I'ew plants that were not destroyed were used to continue the data collection.from 
entries to disease and inconsistency of theDue to high variability noted For reaction of 

EC573 showed some high level of*statistical analysis, the trials were dropped though 

resistance. 

Assess efficiency of early generation selection on the resistance to rusts and blight. 

evaluate early generation selections on resistance to rusts andThe objective is to 

('ycles of selling (S,, S, S, S,, S,) are formed each season without selection and
blight. 

S, was formed in 1991 and will be advanced to S,remnant seed kept for generation testing. 
During this season, all the cycl-s of selfing will be replanted, andnext cropping season. 

each cycle will le evaluated. 

Identification of donors of genes for resistance to diseases 

were tested at Foumbot. They were naturallySeventeen composites and 20 inbreds 

inoculated. The sumrmary of' their reaction to I'mur main dixeases is given in tables 4 and 5 

are resistant to E turcicun, and P po!ysora, RJlninh1o_,w:;p I silnbreds 89286, and; 
8704, and resistant to F. ricunll and IL Mayd-is,composites ('M.S 8501, ('MS Kasai arc 

and tolerant to -P pmlysoI'a 

which rust fungi overseasonIdentification of alternate hosts on 

fungi overseason. Surveys wereThe objective was to search species on which rust 

carried out in the dry season in North-,cst and West provinccs. The localions visited were 

Penka Michel, Santa, Nf'onta, Bali, BafutL. Two grasses wereFoumhnot, I)schang. Mhoccda, 
infected with rusts: -Cy!!pogQoni itrtu (Icmon grass) and Impeatl cy!il ric (Serge 

grass). The characterization of pathogens was carried oul in collaboration with the I)schang 
titadUniversity ('enter. Pucjim Purpur(i was found on -C. cirais, while _PAunt j rp 

infected L oylindricx. Both fungi are different from 1. Polyrma_and P,. so!'ghi. However, 

our target is to vcrify i' maize is host to these pathogens, and we will continue to investigate 

more grasses in lowland and mid-altilude areas. 
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Table 1: Experiments planted in1991.
 

TRIALS 

Effect of inbreeding depression on the 
resistance to rust and blight. 
Epideniology and etioloqy of root and 
Stall: rots. 

Epideniology of Phaeophaenia Leaf Spot
Lpidenology of Diplodia Leaf Stripe 

Conparative reaction of Lowland 
and highland composites to blights and 
rusts.
 
Conperative reaction of Lowland 
and Highland inbreds to blight 
Seacch for alternate hosts to maize
 
rusts. 

Effect of Nitrogen on the severity of
Head snut. 
Evaluation of advanced sorghum

lines to Dead heart, 

Evaluation of sorghum Varieties
 
to foliar disease. 


LOCATIONS 

Nfonta. 

Santa &Upper Farm.
 
Upper Farm.
 

11fonta &
 
11kolbisson
 
Founbot & 
11kolbisson. 

Foumbot & 
Ilkolbisson. 

West, North West.
 

N1donkole &Houda. 

11donkole &Mlouda. 

Yoldeo.
 

Table 2: Incidence of Anthracnose on some sorghum varieties
 

DESIGI,TIONt ANTHIRACNOSE GRAY LEAF SPOT 

Inc.(-100%) Sev.(1-5) Inc. 
 Sev.
 

81EOllb19 5 1 20 232 C5961 5 1 5 182 E01112 50 3 10 2
RTx 430 
 10 1.5 1 1BTx 623 
 10 1.5 5 1
84 EON 457 5 1 20 2
CS 3541 
 100 5 1 182 L1346 5 1 5 1

84 L5723 
 10 2.5 10 2

84 C5373 1 1 1 1
8.1C9442 
 20 2 20 232 C973-1 5 1 50 3
34 ,5663 
 5 1 70 4
82N15718, 19 60 4 1 1
BTx 378 
 5 
 1 80 481 E011N5 5 1 80 4
BRANDES 5 1 1 1R1186 
 5 1 10 2
82C6468 
 10 1.5 20 2BTx 398 
 5 1.5 30 2S-35 
 i0 1.5 50 2 
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TABLE 3: Reaction of 21 sorghum genotypes to Anthracnose and Grey Leaf Spot.
 

GREY LEAF SPOT
DESIGNATION 	 ANTHRACNOSE 


Inc. Sev. Inc. 	 Sev.
 

TAN 428 5 	 1 10 1
 
3 1
SC 748-5 	 50 1 


60 3 20 20
 

SC 167-14 5 	 1 5 1
 
3 2
SC 562 50 30 


SC 7 50 2 10 1
 
1 1
TX 434 5 	 1 


5 1
Tx 398 5 	 1 

1 2
SC 120 5 30 

4 2
SC 414-12E 70 30 


- 50 3 20 2
 
1 2
B 35-6 5 20 

1 10 1
SC224 5 


QL-3 (India) 10 1 10 1
 
2
SC 418 	 5 1 30 


1 1 60 3
Tx 2536 

1 2
Tx 378 10 40 


5 1 50 3
SC 326-6 

1 3
SC 283 5 	 60 


40 3
SC 328 40 	 3 

1 	 1S-35 10 	 10 
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Table 4: REACTION OF INBREDS TO BLIGHT FOUlBP 1991
 

Entries 
I 

flames I. tur-
cicull *** 

H. 
fy~d_ 

P. 
sora 

Poly- Diplodia Yield 
(kg/ha) 

20 9432 1.50 3.00 1.25 1.50 5792 

14 230 1.50 1.50 2.50 1.25 4366 

1 273 1.25 2.50 2.00 3.00 4337 

17 1393 3.25 2.50 2.50 1.00 3773 

15 1368 1.75 1.75 1.50 2.00 3221 

6 74 1.75 2.25 3.25 2.50 3014 

12 89286 1.00 1.00 1.25 2.75 2952 

10 122 2.50 2.00 2.00 1.75 2944 

16 68 3.75 1.75 1.25 2.75 2730 

13 249 4 2.00 2.50 1.75 2709 

19 9613 3.75 2.50 2.00 2.50 2482 

3 89311 1.00 2.50 1.25 3.00 2458 

8 9499 1.00 3.00 1.75 1.25 2102 

11 5012 3.25 2.00 1.75 3.00 1743 

2 2096 2.75 1.25 1.50 2.50 1658 

18 2097 3.00 1.50 1.50 1.00 1503 

7 89299 1.25 1.00 2.50 3.75 1358 

9 Expl 20-1 1.25 1.50 2.00 2.50 1335 

5 131 1.00 1.00 1.25 1.00 981 

4 Expl 52-1 2.25 1.25 2.00 3.75 935.8 

LSD (0.05) 0.82 0.64 1.02 0.91 564.7 

Sx 0.29 0.23 0.36 0.32 199.4 

CV 26.5 24.0 38.3 28.4 15.2 
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Table 5: Reactions of Composites to Blights and Rusts. Fbt9l
 

Entry I Name H.turcicuz 
**** 

H.maydia P.polvsQra
* 

yield (kg/ha)
* 

9 C1S 8501 1.5 1.75 1.75 7032 

2 Across 2.25 2.25 2.25 5722 

TZUT SR-W 

11 CHS 8704 1.5 1.0 1.75 5680 

12 Yaounde 8701 1.5 2.0 1.5 5423 

7 FBT (3)-NSR-85 1.0 2.0 2.25 5100 

17 D4R-ESR-W 1.0 1.5 2.0 4981 

i0 Synthetic 1 1.25 2.0 2.5 4790 

15 CHS 8710 1.0 2.0 1.5 4727 

5 KASAI 1.25 1.0 1.75 4643 

4 SHABA 1.25 1.75 2.5 4587 

6 FBT(5)-HSR-87 1.25 1.25 2.75 4562 

1 BSR SYN.2 1.75 1.75 2.25 4002 

14 POOL 16 DR 1.25 1.75 2.25 3995 

13 6 SYN 2 2.25 2.0 2.25 3654 

8 DHR-ESR-Y 2.25 1.25 2.0 3400 

16 BACOA 1.0 1.5 3.0 2860 

3 COCA 1.25 1.25 2.75 2605 

CV 37.8 23.5 26.7 22.5 

LSD 0.77 0.55 0.83 1461 

Sx 0.27 0.19 0.29 513.7 
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TABLE 7: Identification of sources of resistance to GLS & Antrachnose
 

DESIGNATION DISEASE REACTIONS 
ANTHARCHNOSE GLS 

Inc. % Sev (1-9) Inc. Sev. 

SC12N 1 1 5 1 

SC 418 25 3 30 3 

SC 7 30 3 15 2 

B35-6 1 1 5 1 

T). 398 50 3 35 3 

Tx 2536 25 2 30 2 

TAI 428 

SC 326-6 1 1 10 1 

SC 167 -14 30 3 15 2 

SC 328 65 4 15 2 

SC 283 25 3 20 3 

SC 748-5 5 1 25 3 

Tx 378 5 1 20 2 

Fx378 5 1 30 3 

ix 378 5 1 35 2 

SC 414-12E 5 1 50 3 

Tx 434 5 1 40 2 

QI-3 (India) 20 2 30 2 

SC 562 5 1 50 3 

SC 224 25 3 45 3 

S-35 10 1 10 1 
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TABLE 8: Evaluation of maize advanced lines to rots.
 

DESIGNATION Ear rots 
(1-5) 

Stalk rots 
(1-5) 

Yields 
kg/ha. 

Pool 9 1.50 3.75 3563.13 

HAP 1 1.50 2.75 3939.9 

Santa Local 1.75 3.25 4211.95 

COCA 1.50 1.00 4888.5 

HAP 2 2.25 1.75 5113.8 

CV 51.4 51.64 15.68 

10.5 VISITORS 

But the trip did not take place.Dr. K. Caldwell from IITA was scheduled in 1991. 
Mr. Ngoko attend a training course on Millet and Groundnuts diseases in Niamey. The trip 

Mr. Ngoko also visited IITA for a week. The trip was organisedwas sponorcd by I(RISAT. 
and financed by NCRE. 
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11.1 HIGHLAND CEREALS ENTOMOLOGY 

i1.I.1 INTROI)UCTION 

'lie cereals entomology researich unit at Dschang is responsible for research on postharvest gl'.rill problems nationwide but has concentrated activities in the Westecn highlandbecause of limited ncans. A national approach to grain post harvest problems in Cameroonis considered important to lay a basis for future research priorities on the topic. It becamenecessary for the unit to include some limited research on rice field insects following aretUCSt from thie ric research unit based in Dschang. 

The over all research goal of the unit is to reduce and maintain post harvest losses ofgraiun in Cameroon to the bare minimum.food Research activities have concentrated onfinidilg soltttions to maize storage problems since maize is the most important cereal graininl Cameroon in terms of toiage and also has the greatest storage losses. 

Work in the past was mainly on non chemical control methods, but it has becomenecessary to screen some new stored grain insecticides For use by peasant farmers for quickcontrol of' infested grain since they are tempted to use dangerous products sold in the open
market. 

11. 1.2 SUMMARY OF PROGRAM ACTIVITIES 

D1uring tie period, two special reports were written early in the year for two importantexperiments concltUded at the end of 1990. The two experiments include (a) an experimentto cvaluatc the use ol 3- and I l-liter plastic cans with tight-fitting covers for maize storagealld (b) an expri mcia to test the cfficacics of two new grain storage insecticides(SOFAGIMAIN and SUM ICOMBI3) on maize stored under four different methods. 

In the first experiment it was discovered that tightly covered cans of both sizeseffectively control the heavy weevil population in the containers and maintained tle grain ingood condition for 12 months. The experiment was repeated using maize of high (17.4% and20.3%) amd low (13.9%) moisture contents stored in larger containers (25-liter plastic cans). 

Il the second CxpCiment, it was discovered that tile efficacy of' both products isaffected by storage method and climate. A similar experiment was conducted to test theefficacy of one of' the products on maize stored under two major storage methods. [lie results 
have ben reported here. 

The CXplrimcnt to idcntify sources of' stoi'ed grain insect pest resistance of someselectcd maize varieties grown and siored in three sites was terminated during the year and
(lie restults analyzed and reported here. 
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A cocliuding (eporton tihe fia 'ilers ma izC storage survey conducted in two divisions
in N.W. Province in collaboration with TII Bambui is being compiled and partial
conclusions have been included in this report. 

One niajor operation concerning the use of natural plant materials by flarmers for
stored grain protection was started during (lie year with farmers questionnaires finalized and
contacts made with the personnel of the Ministry of Agriculture in S.W. Province arid TLU 
Ekona. 

Mr. Asanga attended a short course on Diseases and Insect Pests of Millet and 
Diseases of Groundnuits held at ICRISAT Sahelian Centre, Niamey, Niger, 5 - 16 August,
1991. A special report of the course was written and circulated. 

Mr Asanga also attended a workshop on the Regional Research Project on Maize andCassava (RRPMC) at IITA, Ibadan, Nigeria from 9 - 13/12/91 and presented three maize 
Post Harvest Research proposals for funding by the project. 

The major problems hinlering the execution of operations in the research unit are lack
of' technical staff, reliable transport and laboratory equipment. The unit needs at least three
Ingenieurs des Travaux Agricoles (ITA) stationed at Buca, Bamenda and 1Bafoussam to
coordinate the research activities of' the unit in these three Provinces of major concern and
possibly another one in Garoua for the three Northern Provinces. The need of astrong 4W)
vehicle exclusively for the Init cannot be over emphasized. If motorcycles could also be 
provided to the proposed provincial coordinators, then field data collection will be facilitated.A long list of laboratory equipment has always been submitted every year but very few items 
have been received. 

11.1.3 ACCOMPLISHME.NTS 

OBJECTIVES 
 ACTIVITIES 
 ACCOMPLISHMENTS
 

Operation 1: Identify the use of natural plant materials by farmers for grain storage pest control.
 

1.Document plants and 
their products presently used 
by farmers for stored grain 
pest control. 

1.Design farmer's 
questionnaires and contact 
TLIU's and Agric. Delegations to 
help incollecting the 

1.1 Some 100 copies of the 
designed farmers' 
questionnaires were given 
to the South West Provincial 

information. Chief of Service for 
Agriculture for distribution to 
Divisional Delegates for data 
collection. 
Twelve completed forms 
were received (4from 
llanyu, 2 from Kumba, and 6from 
Fako). 

240
 



OBJECTIVES ACTIVITIES ACCOIIPLISHMENiTS 

Operation 2 :Identify grain post harvest losses associated with each storage method and agro-ecological 
zone. 

2.1. Document the major grain 

storage methods inthe various 

areas. 


2.2. Quantify losses associated 

with each storage method and 

recommend improvements. 


2.3. Document stored grain 

insect species and their 

intensities, 


2.1 Collaborate with TLUs and 

extension agents to visit and 

describe various barns, 


2.2. Monitor barns of 

stratified random samples of 

farmers over the traditional 

storage period. 


2.3. Identify insect species 

present ineach barn sample. 


2.1 Storage methods were
 
described incollaboration
 
with TLU Bambui only for
 
maize inBui Division and fMdop
 
Sub-Division inNl.W. Province.
 
Maize storage nethods inFako
 
and Mfeme Divisions of S.W.
 
Province had been reported
 
after a special survey in1988.
 

2.2 Sub-Sanples of maize from
 
20 farmers infNdop and 20
 
farmers inBui for five months
 
(February, April, May, June and
 
August) collected by TLU Bambui
 
workers were received for
 
entomological evaluations. The
 
numbers of insects per kg of
 
grain (Particularly weevils)

and percentage insect and mold
 
damaged grains were much higher
 
inthe ldop samples than inthe
 
Bui samples.
 

2.3 From the five sets of
 
samples received the prevalent
 
insect species identified
 
included the maize weevil and
 
red flour beetle. There were a
 
few cases of the Square flecked
 
Grain Beetle inboth areas
 
while the Angoumois Grain Moth
 
was identified inthree samples
 
from Bui Division only.
 

Operation 3: Identify sources of stored grain insect pest resistance from the major grains at
 
various ecological zones.
 

3.1 Identify maize varieties 3.1. Some 20 popular maize 

which show resistance to varieties were harvested and 

natural infestations by storage stored in3sites (Dschang, 

pests. Founbot and Santchou) for 


quarterly evaluation, 
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3.1 The 20 varieties of tiaize
 
harvested and stored inthree
 
sites (Foumbot, Dschang and
 
Santchou) inSeptember 1990
 
were evaluated for resistance
 
to storage insect pests
 
quarterly for 12 months
 
terminating inSeptember 1991
 
and the results have been
 
analyzed. InDschang there were
 
10 additional varieties.
 



ACCOMPLISHMENTS
ACTIVITIES 


Operation 4: Survey rice field insects and identify rice varieties resistant to major insect pests.
 

OBJECTIVES 


4.1. Document insects present 

inrice fields indifferent 

rice ecologies. 


4.2. Identify rice varieties 

resistant to stem borers. 


4.1. Organize sweepnet and 

light trap collections from 

various fields for 

identification. 


4.2. Establish rice stem borer 

nurseries at various ecological 

zones. 


4.1 There was no follow up for
 
the collection of rice field
 
insects inMenchum Valley as
 
arranged because of transport
 
constraints.
 

4.2 Data collection for rice
 
stem borer nurseries was only
 
completed for one trial at Ndop
 
(the National Coordinated
 
Varietal Trial -NCVT irrigated
 
with 18 entries). The incidence
 
of stem borer attack was
 
generally low.
 

Operation 5: Test the efficacy of stored grain insecticides on maize under major traditional storage
 

methods and suitability of plastic cans for storage of high and low moisture maize.
 

5.1. Test the efficacy of 

popular grain storage 

insecticides on maize under two 

different methods. 


5.2. Test the suitability of 

plastic cans with tightfitting 

lids for high and low moisture 

U6ize storage. 


5.1. Test the manufacturer's 

rate of SOFAGRAIN on dehusked 

maize cobs and threshed maize 

stored injute bags. 


5.2. Threshed maize of 3 
moisture contents (20.3% , 

17.4% and 13.9%) was stored in 
25 liter plastic cans on the 
12/11/90 for the lst 2mcs and 

on 11/01/91 for the 3rd mc 

respectively. 


5.1 The second and third
 
sampling and evaluation were
 
done on the 07/08/91 and
 
07/11/91 respectively. The
 
controls were inferior to the
 
insecticide treated grain but
 
the untreated maize cobs were
 
superior to the untreated
 
threshed grain. On the contrary
 
the insecticide was more
 
effective incontrolling
 
insects inthe threshed grain
 
than on maize cobs.
 

5.2 First evaluation after 10
 
months from installation was
 
done on schedule (i.e. on
 
12/09/91 for the 17.4% mc and
 
20.3% mc; on 11/11/91 for the
 
13.9% mc maize respectively).
 
No live insects were found in
 
any can. Germination percentage
 
dropped inall cases but much
 
more inthe 20.3% mc grain.
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11.1.4 RESEARCH FINDINGS 

The research findings during the period in review are summarized under the fivemajor operations carried out. 

If. 1.4. Identify the Use o iNatural Plant Materials by Farmers for Grain 
Storage Pest Control. 

A farimers' questionnaire was designed and after discussion with the S.W. ProvincialDelegate of Agriculture Buea and his Provincial Chiefs of Service for Agriculture andForestry, 100 copies were given to the Provincial Chief of Service for Agriculture
distribution to the Divisional Delegates. 

for 

In October 12 completed forms were received (4 from Manyu, 2 from Kumba and6 front Fako). Out of the 12 forms only 6 were completed for farmers usewho actuallynatural hilt materials for stored grain protection. Due to transport constraints, a follow up
to visit tile farmers was not possible. 

Contacts will be nlde with the Agricultural Provincial Delegates of other Provincesparticularly, West and N.W. Provinces next year. Preliminary contacts were made before thefinalization of the questionnaire. 

If. 1.4. dcntifyGrainPost Iarvest Losses Associated with Each Storage
Method andAgro-Ecological Zone. 

Objectives 

I)ocunent grain storage Pests and intensities over the storage period in 
various agro-ecological zones.)ocument the various storage methods and quantify losses associated with each 
method and zone. 

I1 i.4. Materials anjtMethods: The operation was carried out in collaboration with TLUBalIbui who were conducting a survey of farmers traditional maize stores at Ndop Sub-Division and Bui Division in N.W. Pro-ince. There were not enough staff and means
incltde other crops or extend the area. 

to 

The TLU staff collects and pays for a sample of 10 cobs of maize periodically fromeach of the monitored f'armers. In 1990, 30 farmers were selected from each of the twozones but were reduced to 20 each in 1991. 

The samples were sent to the UNDP/FAO Post Harvest Food Loss Reduction Project(Pt-IFLRP) in Banienda for loss i',sessnient and separation of insects. The insects and subsamples were then sent to the entomologist for insect identification and other entomologicalevaluations. Five sets of samples for Feb., April, May, June and August were received. 
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11.1.4. Results and Discussion: Apart from identification of insect species, other 

entomological evaluations such as insect intensities per kg of grain, percentage of insect and 

mould damaged grain, and percentage germination were not reliable because of the long 

delays of the samples before they are received. However since the delays affected all the 

samples, the evaluation data is suitable for comparison. 

The principal insect pest identified in terms of intensity and severity of grain damage 
was the maize weevil (Sjtophilus zrni ) particularly in Ndop area where the numbers per 

kg ranged from 5 to 123 on the average. Other stored grain insect pests identified included 

the Red Flour Beetle mainly in Ndop, the Angoumois Grain Moth (5.itr[_g cerealella) in 

Bui and the Square-necked Grain Beetle (_Clkafup quadricollis). 

Tables 1 - 4 summarize the numbers of maize weevils per kg of grain and the 

percentage of insect damaged grain during each sampling fk;r each area. 

11.1.4. !dentify Sou_cof__SDrd Grainin tP.stResistance from 
the Major rains at Various Agro-ecoogical ZQnes, 

Objectives: 

- Evaluate traditional and introduced grain varieties for storage pest resistance. 
- Investigate whether there are any differences in insect 

infestation and damage due to differences in ecological zones. 
Quantify grain storage losses due to insect and mould damage. 

11. 1.4. Materials and Methods: Only maize varieties were evaluated during the period in 

review. Seeds of old and new maize varieties were obtained from breeders and grown in three 

sites as follows: 20 varieties in Foumbot and Santchou and 30 varieties in Dschang in March 

1990 and harvested in September 1990. Storage was in husk hung in bundles of 20 cobs per 

replication per variety at random. Six evaluation criteria were used during each observation 

at three monthly intervals for 12 months terminating in September 1991. 

11. 1.4. Results and Discussion: Evaluation criteria during each observation included the 

number of weevils/kg of grain, number of other insects/kg, % insect damaged grain, % 

mold damaged grain, % grain moisture content, and % grain germination. During the first 

three observations, husk tightness rating on a scale of I - 5 and husk extension in cm were 

also recorded. For this -eport, three evaluation criteria data (numbers of weevils/kg, %insect 

damaged grain and % grain germination) at the first and last observations are reported in 

tables 5 - 7. 

From the evaluation data, it is clear that the insect populations and % insect damaged 

grain increased tremendously over time while the seed viability measured by % grain 

germination reduced to unacceptable levels by the end of the experiment. Dschang site 

which is highest in elevation and coldest among the three sites is su; posed to store maize 

best but because of the highly infested environment used and artificial heating of the IRA 

dry house in which the storage was located, insect populations and spoilage were 

accelerated. 
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1.1. 	Survey Rice Field Insects and Identify Rice Varieties
 
Resisarit to Maor Insect Pests
 

Objectives 	• 

- Document insect species present in rice fields in various rice ecologies. 
- Identify 	 rice varieties resistant to stemborers. 

1I. 1.4. 	Materials and Methods The first objective was not executed during the period inreview. 	 For the second objective, arrangements were made thewith rice breeder toSIi)erii-nose iice stel borer nurseries on some of his selected advanced yield trials at Ndopand Sailtchott but finally only one trial was used in Ndop. Two observations are usuallymade in orter to evaluate the varieties including dead heart count at full tillering and white
head comt at the milk stage. 

1I 	 . 1.4.l s anDl)iscussion: The data on the deadheart and white head counts in aNational 	Coordinated Varietal Trial (NCVT) irrigated is reported in tables 8 and 9. 	 It wasobserved that the incidence of stemi borers in Ndop was very low hence it cannot beconcludled that all the varieties scored are fairly resistant to stem borer damage. 
11. 1.4. Test tlheqEjficLcyjf Poplar StoredGrainTicicides on Maize Under 

PoLuJjrarditional S 	 eQ- Methods and the Suitability of Plastic Cansfor 
Srageojff ip 
and lov Moisture Maize. 

Objectives : 

'rest the 	efficacy of SOFAGRAIN on the protection of' maize under two 
popular storage methods.MIi ld out whcthir a secndl dose of the chemical will improve its 
el'fctiveness. 

- l-iad out 	whether big size plastic containers with tightlitting lids can be usedf0r long 	term storage of' high and low moisture maize without losses from 
storage pests. 

11. 1.4. 	 Malterialsaid Method 

The experiment was installed in IRA Dschang drying shed on 7 Feb., 1991 using amixture 	of several maize varieties harvested f'rom Dschang in September 1990. Two formsof laizc WCr Used (husked maize cobs and threshed maize) and both stored in jute bagshung in the drying house. The manuf'acturer's dose of 50 g of the commercial chemical/100kg of grain was uscl. There were Ibur replications per treatment. Observations were doneat three monthly intervals on 08/05/91, 07/08/91, and 07/11/91 when the experiment wasterminated. In the second experiment, 25-litre plastic cans with tight- fitting lids were usedto 	store naiize of' three moisture contents (20.3%, 17.4% and 13.0%). 
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11. 1.4. Results and Discussion : 

A summary of the evaluation data for the three observations using six evaluation 

on table 10. From the data it is observed that the non treated maize of bothcriteria is given 
forms had the higher insect population and more damage than the treated maize over the 

Untreated threshed maize supported higher insect population and is morestorage period. 
control is obtaineddamaged than maize stored in cobs. On the other hand better insect pest 

applied on maize cobs.when chemical is applied on shelled maize than when 

after 18 months ofThe second experiment is intended to be terminated in 1992 
of storage and it was discovered thatstorage. One evaluation was done after 10 months 

there were no live insects in any container. 

Iand 2 . Number of Maize Weevils/kg of Maize Sample Collected PeriodicallyTables 
Province.from Farmers' Stores in Ndop and Bui Areas in N.W. 

Table 1- Ndop Sub-Division
 

No. of Maize Weevils/kg or sample
 

Sample
 
Means Rank
No. Dec.1990 Feb.1991 April 1991 May 1991 June 1991 Aug.1991 


00 
1 

19.7 
-

38.00 
8.53 

-

-

-
3.38 

270.54 
147.72 

57.20 
-

64.24 
26.60 

19 
10 

3 77.49 29.02 55.81 - 47.25 - 34.92 12 

4 44.16 113.12 - - 160.31 - 52.93 16 

6 7.13 1.9.88 - - 72.01 58.10 42.85 13 

7 4.27 11.79 82.50 1.01 - - 16.59 5 

9 
10 

37.25 
1.30 

17.97 
41.15 

69.23 
-

-
-

32.22 
74.48 

105.31 
90.64 

43.66 
34.59 

14 
11 

11 - - - - 41.78 31.82 12.26 4 

13 1.44 15.47 - - 68.46 45.65 21.83 9 

14 12.98 114.46 12.83 22.72 150.54 27.24 56.79 18 

16 0.62 1.14 - - 7.27 20.72 4.95 15 

17 - 19.90 - 1.21 12.65 - 5.62 2 

20 64.31 70.92 61.40 16.85 486.38 43.61 123.91 20 

21 - 11.70 27.27 1.18 1 - 6.69 3 

23 - 1.96 2.30 2.16 105.38 - 18.63 8 

25 3.31 1.37 - 10.88 94.73 - 18.38 7 

27 1.39 136.73 52.17 10.41 90.58 - 48.54 15 

28 0.66 - - - 53.90 48.03 17.09 6 

29 33.16 45.40 4.19 0.67 157.60 94.83 55.97 17 

Totals 309.19 798.51 367.70 70.47 2,073.80 623.15 707.04
 

39.92 18.38 3.52 103.69 31.16 35.35
Means 15.46 
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Table 2Bui Division
 

N1o.
of ilaize Weevils/kg of Sample
 

Sample
 
No. Dec.1990 Feb.1991 Apr.1991 ]Jay 1991 Aug.1991 Sept.1991 Means Rank 

61 - - - 5.28 1.05 1.05 14 
62 - - - - 1 
63 - 1.50 - - 2.53 1.82 0.98 12 
64 2.78 - - - 1.32 0.62 0.78 10 
65 3.35 .- - 0.55 8 
66 - - - - 5.12 4.15 1.54 16 
67 - - - 4.56 0.76 9 
68 - - - - - 1 
69 - - 6.72 1.65 1.39 15 
70 - - - - - 1 
71 - - - 23.60 - 3.93 18 
72 - - 1.66 8.69 57.20 11.25 19 
73 - - - - - - - 1 
74 2.53 3.14 - - 68.42 - 12.34 20 
75 1.42 3.69 - - - - 0.85 11 
76 3.37 - - - 9.78 - 2.19 17 
77 - 0.83 - - - - 0.13 5 
78 - - - 1.15 0.55 0.28 7 
79 - - 1.19 0.19 6 
80 1.88 - - 4.20 - 1.01 13 

Totals 15.33 9.16 1.66 - 136.86 72.79 39.22
 

Means 0.77 0.46 0.08 - 6.84 3.64 1.96
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Tables 3and 4 :Percentage Insect Damaged Grain of Maize Samples 
Collected Periodically from Faruers' Stores inNdop 
and Bui Areas inN.W. Province. 

Table 3 - Ndop Sub-Division 

% Insect Damaged Grain 

Sample 
No. Dec.1990 Feb.1991 Apr.1991 May 1991 June 1991 Aug.1991 Means Rank 

00 - 8.53 1.02 14.15 14.23 48.88 14.46 18 
1 2.67 3.01 11.65 16.07 23,4 - 9.51 13 
3 7.14 7.50 10.34 1.77 6.80 - 5.59 9 
4 9.53 13.39 0.63 - 42.85 - 11.06 15 
6 - 10.54 - 1.03 24.85 12.57 8.16 11 
7 5.13 - 11.67 3.66 - - 3.41 5 
9 1.36 3.12 12.73 - 17.72 6.16 6.84 10 
10 - 5.35 7.51 1.79 23.4R 17.85 9.33 12 
11 - - - - 11.24 5.50 2.79 4 
13 0.32 1.03 0.3q - 6.17 0.72 1.13 1 
14 4.90 3.31 9.05 7.04 43.62 5.20 12.18 16 
16 0.88 - - 0.64 0.40 9.57 1.91 3 
17 - 2.04 2.67 2.45 2.50 - 1.61 2 
20 2.34 6.27 14.77 - 89.05 7.04 19.91 20 
21 - 0.76 11.79 19.28 - - 5.30 8 
23 0.39 0.89 4.61 1.61 16.00 - 3.91 6 
25 0.35 - 1.42 9.09 47.90 - 9.79 14 
27 6.98 13.78 12.30 21.21 31.04 - 14.21 17 
28 2.59 - 0.62 - 7.93 12.57 3.95 7 
29 2.48 14.70 4.68 1.53 32.85 63.01 19.87 19 

Totals 47.06 94.22 117.85 101.32 442.47 189.07 165.25 

Means 2.35 4.71 5.89 5.07 22.12 9.45 8.26 
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Table 4 - Bui Division
 

% Insect Damaged Grain
 

Sanple
 
1Jo. 
 Dec.1990 Feb.1991 Apr.1991 Ilay 1991 Aug.1991 Sept.1991 Heans Rank
 

61 .- 4.10 - 0.68 12 

63 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

-

-
-
-

-
0.76 
-

0.34 
0.35 

-

0.30 
-

-

-
-
-

-
-

0.95 
-
-

0.71 
-

0.66 

-

-

-
-
-
-
-
-
0.40 

-

-

-

-

-
-
-
-
-
-
-
2.22 
9.60 
-

2.56 

1.32 
0.67 
-
6.75 
7.32 
0.69 
9.40 

8.28 
4.65 
47.72 
71.35 

-
0.72 
-

1.83 
-
-

5.30 
2.66 

-

3.94 
-

-

0.22 
0.23 
-

1.43 
1.22 
0.24 
2.60 
0.50 
1.87 
3.15 
8.00 

12.43 

2 
3 
1 
15 
14 
6 
17 
11 
16 
18 
19 
20 

75 
76 
77 
78 
79 
80 

1.89 
0.56 
1.51 
-

0.94 
-

0.39 
-
-
-
-
-

-
-

-

-
-
-

-

-

0.74 
-

0.58 

-
4.82 
-

0.78 
0.48 
0.80 

-
-
0.37 
-
-
-

0.38 
0.89 
0.31 
0.25 
0.23 
0.23 

10 
13 
8 
7 
3 
3 

Totals 6.65 2.71 0.40 15.70 171.12 14.82 35.19 

Means 0.33 0.14 0.02 0.78 8.56 0.74 1.76 
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Tables 5 - 7 : Numbers of Live Weevils/kg of Grain, % of Insect Damaged Grain and % Seed Geruination 
After I and 12 Months of Storage of 20 Varieties of Maize Grown and Stored in 3 Sites 
inWest Province in1990/91.
 

Table 5 : No. of Live Weevils/kg of Grain
 

No. After 3 Months No. After 12 Months 9 Months 
Maize Variety Dschanq Founbot Santchou Dschanq Foumbot Santchou* 

ACROSS 8701 18.5 1.5 1.5 143.33 201.50 111.50 
ATP B'BUI 89 A 9 3 1.5 178.50 145 43 
BACOA 7 R.5 3 161.50 147 -

CMS 8501-Cl 16 3 6 240 144 132.50 
CMS 8503-Cl 23 0.5 5 200 179 192 
COCA 8.5 5.5 8 380 191 232.66 
COMPOSITE 290 13.5 13 5 18.1 224 75.33 
EARLY WHITE Fbt 89 14 5 0,5 205 131.50 88 
EKONA WHITE 9 5 0 273 129.50 1F8.50 
EKONA YELLOW 21 8.5 1 357.33 199 86 
HAP SANTA 89 A 9 0.5 1.5 106 126 114.50 
KASAT I 7 0 0 60 206 14.66 
LOCAL 5.5 0 0.5 89.33 93 13.50 
[LC 13.5 0 1.5 125 193 98.66 
MSR(Fbt 87) 19 3 0.5 163.50 172 51 
NDOCK 8701 10.5 0 7 261 110.50 84 
SHABA 3.5 2 3.5 196 171.50 35.33 
SUWAN 1 25.5 1 4.5 299 170.50 47.33 
SYNTHETIC (Fbt 89) 16.5 0.5 1.5 453.33 200 170.50 

TOTALS 269 64 56.5 4168.82 3291 1768.3 
MEANS 13.45 3.2 2.82 219.41 164.55 93.06 

* All the naize was destroyed by rats after 9 Months sampling was done 

inSantchou. 
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Table 6: %Insect Damaged Grain 

AFTER 3 MONTHS AFTER 12 MONTHS 9 MONTHSMA2E VARIETY 
 Dschang Founbot Santchou 
 Dschang Founbot Santchou*
 

ACROSS 8701 3.30 0.27 1.24 
 56.79 47.21 
 14.68
ATP B'BUI 89 A 1.64 0.87 3.12 44.08 46.85 
 13.54

BACOA 
 2.69 0.47 
 1.32 43.53 61.26 
 -CMS 8501-Cl 0.61 5.31 
 3.39 46.86 68.95 
 16.24

CHS 8503 CI 2.37 1.15 
 3.91 42.86 50.43 
 36.74

CHS 8507 Cl 2.39 
 1.16 1.81 ­ 43.32 7.72

COCA 
 1.26 1.98 2.27 
 69.87 58.31 47.02

COMPOSITE 290 
 2.19 1.66 
 1.33 54.70 43.36 
 51.42

EARLY iWH1[ITE(Fbt 89) 10.65 0.19 0,16 49.71 45.11 20.68
EKONA W11HITE 8.75 0.64 0.93 
 55.45 51.18 22.44

ENNOA YELLOW 4.14 
 0.20 1.04 35.57 57.43 6.98

HAP SAIAA 89 .A 1.11 0.36 2.86 53.18 41.65 28.55

NASAL1I 
 1.85 1.38 
 0.59 42.10 47.04 13.10

LOCAL 
 1.48 0.33 
 1.12 43.29 40.59 2.72
MLC 
 2.77 0.55 
 3.01 62.35 59.79 24.17

11SR (Fbt 87) 5.24 0.78 
 3.06 55.77 46.83 9.65
IMDOC8701 9.18 0.47 
 1.23 58.28 62.56 24.23

SHABA 2.56 1.05 1.09 
 57.26 44.93 
 12.00

SUWANI 10.06 0.20 2.31 56.11 40.87 
 4.34

SYNTHETIC (Fbt 89) 1.71 0.40 2.38 
 62.82 67.85 
 27.57
 

TOTALS 75.95 19.42 38.17 
 990.58 1025.52 383.79

MEANS 
 3.79 0.97 1.90 
 52.13 51.27 
 20.19
 

* All the naize was destroyed by rats after 9months sampling was done in 
Santchou. 
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Table 7: %Seed germination
 

AFTER 3 MONTHS AFTER 12 MONTHS 9 MONTHS 

MAIZE VARIETY Dschang Foumbot Santchou Dschang Foumbot Santchou* 

ACROSS 8701 56 87 94 10.6 15 63 

ATP B'BUI 89 A 64 75 91 2 0 35 

BACOA 62 76 83 5 1 -

CMS 8501-Cl 44 80 74 0 8 7 

CMS 8503 CI 68 75 84 0 8 39 

CS 8507 CI 86 80 89 - 14 82 

COCA 66 74 72 0 4 29 

COMPOSITE 290 64 85 84 0 2 5 

EARLY WHITE(Fbt 89) 
EKONA WHITE 

68 
60 

72 
81 

94 
94 

3 
0 

0 
4 

4 
42 

EKONA YELLOW 58 90 92 0 14 33 

HAP SANTA 89 A 72 69 82 0 1 29 

KASAI I 58 76 96 10 2 8 

LOCAL 96 93 92 18.6 12 73 

MLC 72 82 81 0 0 56 

MSR (Fbt 87) 
NDOCK 8701 

62 
40 

96 
82 

94 
88 

0 
0 

0 
14 

12 
35 

SHABA 68 72 62 0 0 50 

SUWAN I 58 84 83 0 8 54 

SYNTHETIC3(Fbt 89) 68 79 97 0 2 49 

TOTALS 1290 1608 1726 49.2 109 705 

MEANS 64.2 80.4 86.3 2.58 5.45 37.10 

* All the maize was destroyed by rats after 9 months sampling was done in 

Santchou. 
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Table 8 Cameroon Rice Stem Borer Screening (CRSBS' - 1990
 
Deadheart Field Count Sheet.
 

Rep. 1 Rep. 2 Rep. 3 Rep. 4 

Total No. Total N1o. Total 11o. Total No. 
Name of Variety No.of Infes- flo.of Infes- 1lo.of Infes- No.of Infes­

tillers ted tillers ted tillers ted tillers ted 

ITA 222 1739 1 991 0 805 1 1521 0 
ITA 212 1468 1 1161 1 748 0 418 0 
ITA 308 1294 1 936 0 1138 1 981 3 
NANG NG HIEP 75-5 1021 2 774 1 1492 3 1231 1 
CISADAVE 810 0 1073 3 892 5 1321 2
 
CICA 8 1148 0 1129 1 790 1 1175 0
 
IR7167-33-2-4 879 4 1020 3 976 3 1121 2
 
IR7167-33-2-3 836 1 1221 1 829 
 4 962 2
 
TAINAN V 826 1 850 2 
 882 2 1147 1
 
IR46 1632 2 854 2 1133 1 1162 1
 
KAUSHIUNG SENYU 1067 1 1154 1 1127 0 1126 1
 
B298838-SR-51-I­
2-3-1 1087 4 1359 3 932 1 628 1
 
RUR 29692 861 6 791 2 1094 2 1321 2 
B 2162-CNIR-57-1­
3-1 1025 3 933 1 949 3 1084 3 
TOX 3145-34-2-3 1035 4 865 3 1384 1 1280 4 
TOX 3344-3-4-1 1524 2 887 1 745 2 1481 3 
BN1K 7033-3-3-2­
2-3 1027 6 987 2 1304 4 1002 2 
TOX 3344-34-3-2 1651 6 733 3 1370 2 1020 1
 

N.B. Percentage deadhearts ranges from 0 -0.7% which could be
 
considered negligible.
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Table 9: Came.)on Rice Stem Borer Scteeninq (CRSBS) - 1990 

White Head Field Count Sheet.
 

Rep. 1 Rep. 2 Rep. 3 Rep. 4 

Total No. Total li1. Total No. Total No. 
Name of Variety No.of Infes- 11o.of Infes- No.of Infes- No.of Infes-

Produc- ted Produc- ted Produc- ted Produc- ted 
tive tiv" tive tive 
Heads Heads Heads 

ITA 222 1253 5 1001 I 870 0 1300 1 
ITA 212 1022 7 1221 3 722 0 511 17 
ITA 308 1198 4 1169 3 1211 0 917 3 
NANG NG HIEP 75-5 982 4 887 0 1009 2 1041 4 
CISADANE 873 0 903 1 808 1 1008 0 
CICA 8 1042 1 1123 1 932 1 982 0 
IR7167-33-2-4 962 0 1007 0 1121 4 1013 1 
IR7167-33-2-3 849 0 040 0 746 0 911 i0 
TAIMAN V 1022 0 1055 0 990 0 837 1 
IR46 1415 2 1561 0 120P 4 1110 3 
KAUSHIUNG SENYU 1349 1 1211 1 1234 0 1131 1 
B 298838-SR-51-1­
2-3-1 1442 2 1140 2 952 2 587 0 
RUR 29692 1221 2 1198 1 962 0 936 0 
B 2162-CHR-57-1­
3-1 1202 2 972 1 838 0 1002 0 
TOX 3145-34-2-3 1308 0 1470 7 1285 0 1190 3 
TOX 3344-3-4-1 1450 3 940 0 992 1 817 0 
BNK 7033-3-3-2­
2-3 1280 4 1311 3 1182 1 993 10 
TOX 3344-34-3-2 1414 0 1200 4 962 0 1001 1 

N.B. Infestation level ranges from 0 - 3.3% which isvery low or scores
 
of less than 01.
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Table 1O : Evaluation Data of Iflaize
Treated with SOFAGRAIN (Thresned and inCobs)

and Stored for 9months inDschang.
 

No. of Live Insects
 
per kg of Grain IDamaged Grain %
Treatment 
 By Insects By Nould 
 nc Germt.
 

iW'eevils Other Insects 

IIITIAL DATA 

IIRESIIED IIAIZE 14 0.66 1.42 7.34 17.06 56ZIAIZE INCOBS 20 12 3.64 4.25 16.4 48
 

ist OBSEPIVATION 
 (3 MONTHS AFTER INSTALLATION) 

COIUr.GR 
 391 14.5 46.01 6.16 15.45 14
COIlT.COB 
 192 38.5 22.01 4.25 15.70 41
GRAIN T 15.5 2 7.23 
 6.89 15.70 62
GRAIN TT 1.5 1 
 7.97 6.78 16.07 56
COB T 
 31 2.5 11.41 8.40 15.67 62
COB TT 43 4 
 16.78 25.82 15.72 
 47
 

2nd OBSERVATION (6 MONTHS AFTER INSTALLATION) 

COINT.GR 350.5 28.5 49.13 5.34 17.9 0COIIT.COB 
 350 62.0 28.54 7.94 17.5 27
GRAIN T 
 2.5 0.5 
 7.06 5.94 
 17.3 25
GRAII IT1' 1 1 6.62 6.78 16.0 31CO1 T 
 69.5 
 9.5 20.02 8.67 17.0 41
tk'B TT 57.5 9.5 
 12.47 5.88 17.4 35
 

3rd OBSERVATIONI (AFTER 9 MONIlTS IN1STALLATION) 

COlT.R 7U.5 113 80.09 
 9.17 16.52 0CONT.COB 232 92.5 43.82 9.12 16.62 11GRAIN T 
 2.5 9.5 10.98 7.75 16.92 14GRAIN 'IT 2 0 7.42 8.00 
 16.57 16
 
COB T 151.5 56.5 
 29.76 10.91
COB TT 16.00 13
93.5 27 
 22.80 16.54 
 15.65 18
 

COl.GR = Threshed Grain Not Treated ; COIIT.COB = Untreated Maize ih,
CobsGRAIN F = Threshed Grain Treated Once ; GRAIN TT = Threshed Grain Treated Twice ; COB T :aize CobsTreated Once ; and COB TT = Maize Cobs Treated Twice. 

255
 

http:COINT.GR
http:COIUr.GR


10.3 LOWLAND CEREALS ENTOMOLOGY 

10.3.1 INTRODUCTION 

The lowland Cereals Entomology unit is charged with carrying out basic and applied 

insect pests of maize in the forest region of Southern Cameroon covering theresearch on 
South West, Centre, South and East provinces. The main entomological constraints to maize 

production are Lepidoterous field insect pests seconded by Coleopterous storage pests. A 

large proportion of maize in this region is consumed fresh and only small quantities are stored 

as seeds. Consequently priority should be given to solving field pest problems. Storage insects 

most of their damage indoors (relatively stable environment) and control methodscause 

developed elsewhere could be applicable here.
 

The goal of the Lowland Cereals Entomology unit is to develop environmentally sound 

and economically profitable maize insect pest control methods for the rural farmer through 

an integration of suitable and appropriate cultural, biological, host plant resistance and 

chemical methods. In 1987, 88, 89, 90 research activities carried out by Mrs. Aroga at 

Minkomeyos consisted of assessing Furadan (insecticide) for control of stern borers, effects 
on the dynamics of borer populations andof intercropping peanut and manioc with maize 


influence of planting dates, land preparation method and soil fertilizati,-)n on borer incidence.
 

In 1989 I)r. Bosque-Perez (I.I.T.A) provided seeds (rating scale also) of some maize
 
Aroga in collaborationgenotypes with known resistance to some stem borer species. Mrs. 


with Dr. Th is assessing the performance of these materials and some local one vis-A-vis
 

natural infestations of Bussolafusca at Minkomeyos. So far, no results or recommendations
 

are available from these activities for on-farm assessment.
 

wasIn 1990 qn additional Entomologist Ms R. N. Ndemah joined the project and 

attached to the Nkolbisson TLU. Second season 1990 sampling for stem borers in farmers' 

maize fields in two agroecologies; semi-humid forest and forest/Savannah transition by the 

Nkolbisson TIU entomologist revealed marked differences in incidence, severity, impact on 
This implies or suggests thatyield and field management practices between these two zones. 

stem borer research should be ecologically circumscribed as results obtained in one zone are 

likely to be in appropriate in another. To complement the above findings, the TLU 
during 1991 in three agroecologiesEntomologist is carrying out on-station monitoring 

represented in the lowland forest. This to determine the composition of the borer complex and 

the species largely responsible for losses in each zone. 
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10.3.2 SUMMARY OF PROGRAM ACTIVITIES
 

The activities of this unit were jointly carried out by the two Entoniologists: Mrs. 
Aroga and Ms. Ndeniah: 

Ms. NDEMAH 

During the cropping seasons of 1991, maize borer nonitoring was carried out in 4 on­
station locations: Ntui (transition), Minkoimeyos (semi-humnid forest), NkoenvonC and 
Mbalnayo (humid forcst) and at the 5 i sites of the Nkolbisson 'iLU regional testing prograln. 
23 on-farni maize borer control (carbofuranlby marshall seed treatment trials were carried out 
in Nkolfcp (fo-est zone) and Kiki (transition zone). 

Mrs AROGA 

The activities of 1991 cropping seasons have bcen based on 2 locations: Mikoamcyos 
and Ntui. A total number of' 10 cxperimcnts have been conducted. 

10.3.3 	ACCOMPLISHMENTS 

Objectives Activities 

Operation 	1: Pest monitoring and studies on pest biology
 

1.1. Provide information on 
incidence, severity and 

losses, 


1.1.1 Iaize borer ronitoring 
at 4on-station an, 51 

regional test sites in3 

agroecologies: high humid, 
semi-humid 	and forest/savannah 

transition. 

1.1.2 A trial on yield 

reduction at HIinkoneyos. 

Different categories of plants 

have being marked: unattacked, 

those with holes on leaves and
 
those with holes on stens.
 

1.1.3 A trial on impact of 

Hussidia 	a) at Ifinkoneyos. 
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Acconplishnents 

1.1.1 "Iotspot" locations 
identified. Borers more 
abundant and damaging on stem, 
in the forest zone whereas ear 
borers are 	more of a problem
 
in the transition zone during 
the first 	season.
 

1.1.2 The yield of different
 
categories of plants (attacked
 
and unattacked) has been
 
compared.
 

1.1.3 A trial was done on the
 
influence of Ilussidia sp at 
Hinkoaneyos, Ilendong and Ntui 
for. Their harvests were
 
staggered on 4 dates spaced
 
two weeks apart. Each tine the 
rate of attack on the ears and 
the distribution of the 
species present were noted.
 



Objectives 


1.2. Determine borer complex 

distribution and relative 

abundance of species at 

various agroecologies and 

assess zonal significance. 


1.3. Develop fast suitable and 

appropriate methodologies to 

estimate populations inpest 

management trials on-farm and 

on-station. 


1.4. Characterize biology of 

pests. 


Activities 


1.2.1 Identify and compare 

abundance of borer species 

present on 2 maize varieties 

largely adopted by farmers: 

CHS 8501 and CHS 8704 at 3 

agro-ecologies. 


1.2.2 Distribution of 

different species inthe year 

at Hinkomeyos isfollowed up 

monthly. 


1.3.1 Relate various 

infestation measures to yield. 


1.4.1 Larvae reared. 


1.4.2 Insects are allowed to 

oviposit on unattacked plants 

inorder to determine their 

reference at the time of egg-

laying. 


Accomplishments
 

1.2.1 Sesamia spp, ELdana
 
saccharina and Husidia
 
nirivenella were the
 
predominant borers found in
 
all the locations with H
 
nigrivnella particularly
 
abundant inNtui (transition
 
zone). Chilo spp encountered
 
early seasons at Ntui and at
 
harvest inHbalvayo.
 

1.2.2 The distribution of
 
species of stem borers and
 
grain borers on maize was
 
studied from April 1991 to
 
April 1992.
 

1.3.1 Due to workload coupled
 
with IRA strike, not
 
sufficient data was taken to
 
answer this objective. Carried
 
forward to 1992.
 

1.4.1 A total of 4867 larvae
 
(1463 B.f, 1726 S.c and 215
 
E.s) were reared inthe first
 
season and part of the second
 
season. Information on their
 
biology and stages of
 
development was collected.
 

1.4.2 A total of 160 females
 
of B.f. (51), S.c (59) and
 
E.s. (50) were allowed to
 
oviposit on plants of sound
 
maize. Their egg laying was
 
monitored daily and the place
 
of oviposition recorded.
 

Operation 2: Identify role of natural enemies indynamics of pest populations.
 

2.1. Monitor and document 2.1.1 Hass collection and 

incidence of natural enemies rearing of various stages of 

of various stem borer stages. stem borers. 


2.1.1 Some larval and pupal
 
parasitoids of Busseola fusca
 
and Sesamia calamistis
 
collected. These will be sent
 
via TITA for identification.
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Objectives 
 Activities 
 Accomplishments
 

2.2. Assess selectivity of 
 2.2.1 Monitor incidence of 2.2.1 
 No progress due to
insecticides vis-A-Vis 
 natural enemies of stem borers 
 workload. Carried forward to
parasites at trial sites, 
 at on-farn insecticide trial 
 1992.
 
sites.
 

Operation 3: Assess efficacy of various insecticides.
 

3.1. Identify cost effective 

rates of insecticides for 

"quickest impact". 


3.2. Generate data on 

insecticide residues in 


protected crop. 

Oper,ition 4: As.e.;,; effect of some 

4.1. Assess effect of narshall 
seed treatnent on stand 
-stablishnent and borer 
ncidence/severity. 


.1.2. Identify and conpare 
inpact of various types of 
association on borer attack. 

3.1.1 On-farn assessment (in 

the 2 TLU pilot villages) of 

Carbofuran with or without 

narshall seed treatment. 


3.1.2 Four doses of furadan 

are compared for their 

efficacity against stem borers 

at Hinkoneyos. 


3.2. Residue analysis in 

harvested crop. 

field management practices 

4.1 24 on-farm trials inthe 2 

TLU pilot villages. 


4.2. A trial on impact of 

intercropping maize, peanuts 

and cassava. 


3.1.1 Significant grain
 
weight (15% moisture) and
 
financial benefit of Harshall
 
maize seed treatment inKiki
 
and highly significant
 
marketable fresh ear weight
 
and financial benefits of
 
O.ig/plant 10% carbofuran in
 
Nkolfep. (Full results under
 
11kolbisson TLU section). 

3.1.2 Four rates of furadan
 
were applied on maize 40 days
 
after planting and the
 
effectiveness of each, as well
 
as influence on the
 
distribution of species has
 
been conpared.
 

3.2. Not realized due to lack
 
of appropriate equipment for 
chromatography. 

4.1 Plots receiving seed 
treatment had 3600 + 900 
plants/ha nore in1lkolfep than 
those without seed treatment.
 
(See Nkolbisson TLU section of
 
this report for details).
 

4.2. Two trials were conducted
 
to evaluate the influence of
 
intercropping maize with
 

peanut/cassava on stem borers
 
population dynamic.
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Activities
Objectives 


4.3. A trial on 4rates of 20-
4.3. Evaluate influence of 

10-10 at Minkomeyos.
soil fertility on the 


evolution of attack. 


4.4. Atrial on the influence
4.4. Evaluate influence of 

type of land preparation on of burning stubble on the 


pillulation of borers. evolution of attacks with 3
 
types of plots; one with
 
stubble burned, one without
 
stubble and another with
 
stubble.
 

Operation 5: Identify uaize varieties with some resistance to stes borers
 

5.1. Atrial on the comparison
5.1. Identify tolerant 

of 84 varieties implemented
varieties, 

with the collaboration of the 

breeding unit. 


5.2. Four varieties from IITA
5.2. Identify susceptible 

known to be very susceptible
varieties, 

coupared with local varieties.
 

Accomplishmerts
 

4.3. Four i:tes of N*K 
(20-10-10) were utilied to 
fertilize the soil. The 

influence on developnaent of 

attacks, distrittion of 
species an sequence of 
appearance of sneces was 
evaluated. 

4.4. The triai were not
 
conducted due to workload.
 

5.1. The behavior of 84
 
varieties with resect to
 
attacks of stem bc:er: and
 
grain weevils was coipared at
 
Minkoameyos inthe first crop
 
season. Of tiese varieties, 61
 
were chosen for their
 
tolerance and cheir behavior
 
isbeing monitored at NltuL.
 

5.2. The tria. ,ere not
 
conducted due to workload.
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10.3.4 REISEARCH FINDINGS 

103.4.1 MONITORING MAIZIIBORERS AND THEIR NATURAL ENEMHES 
(Operations I and 2) 

This activity was a follow-on of' an earlier extensive study carried out during thesecond season of 1990 in anriuers' fields. The objectives were to monitor natural infestationsof these lepidotcrous pests in three agroecologies so as to gather baseline information on: 

I. 	 The relative abundance of the various borer species and subsequently determine which
species is or are largely responsible for losses in each zone. 

2. 	 When infestations begin, their evolution, severity etc, in relation to crop growth stagein each location (important for type, time and method of control to achieve optimum
effects). 

3. 	 Which locations to recommend to the breeders (hot spots) for screening germplasm
for 	resistance, as no facilities for artificial infestations are available. 

4. 	 The incidence of natural enemies parasites, predators etc as a first step towards
quantilying their role in the suppression of borer populations, as well as diagnose therole of alternate host plants (native grasses) as sources of infestation and refuge for
these natural enemies when field maize is out of season. 

All 	 the above information which has 	been lacking so far is very necessary for theelaboration of sound and meaningful control measures for these pests. 

NI A TJFII AA- Y- _ NtI j,)' 

Two 	plots of 20in x 5m each were planted to the composite maize varieties, CAS8501 and CMS 8704, within one week in four locations; Ntui, (forest/savannah transition)Minkoncyos, (SeoiIl-humid forest) Nkoemvone (humid forest) and Mbalnayo (humid forest)during the first and second seasons of 1991. Both maize varieties have the same maturitycycle. At 2, 5, 9 and 14 weeks after planting, 25 plants were randomly sampled per varietyand various borer incidence, severity, and species composition counts and made.measures 

RIJJ!.TS 

l)ue 	 to the IRA strike and other reasons, not all the observations were realized as 
plamned. -however, findings from preliminary analyses of available data are: 
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OQbj_ tive I 

Second season 

At 9 weeks after planting, Sesamia spp and Busseola fusca, were the predominant
borers, with ami spp. being the more abundant, especiaily c', CMS 8704 in all 3 

of SesamiJa 

equally high on CMS 850i 
locationsl Ntui, Minkomeyos and Mbalmayo. At Mbalmayo he inc of.:.cv wa s 

At 14 weeks after planting, a complex of 5 species: 3 f,:sca S,-,amia spp, EId'a 

saccharin , Musidia -,.igriyen a and Chilo spp were found in Mhalmuyo, wth F saccharin£t 
being the most abundar-. on CMS 8501 and Chil spp on (MS 870-! (,igure I & 2). 

N) VAnFTY I 

a) VAFIFIY 1 

AO ico ----­ ~----­
40 

(10 

410 

-01 40~ N 

1 n .4n F oAppA ... rl B tiraI . a1., 4.* 

2. 4b V,,U Y 2 

'-I VACF r'., 2 
40 

fgo 

0 10. . 

n Or-so 

It. 
... 

- 0azz 

Figure 1 Maize borer No and species Figure 2 Maize borer No and species 
composition at 9 weeks after planting (2"" composition ?t 14 weeks after planting (2"" 

season 1991 ) seasonl 1991 ) 

LOCN Location Variety I ,=CMS8501-

-:1 =Ntui Variety 2 CMSST04 
2 =Minkomeyos
4 =Mbalmayo 
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At harvcst (14 weeks after paiting in NIhiiikonieyos and 5 %yeeksafer plantng in 
Ntui and Nkocinvone) M 11i!,rivqe(la \%as the Ilmost ;iuidalt in Nii. 80.95 on CMS 85)I 
and 87.6% on CIS 8704. In absolutc tIn tuiers there verc 7) out Of 819 'V.ligivenQ-lla 
la'vae on ('MS 870-1 and 17 out oi 21 on ('M, '501. in Nliuloicyos .csulia ',pp w'as tie 
most anuiidallt on C('NIS 8501 (39%) wvhile !, s:icclriin! was nm noc oil CNIS 8704 (58. 1 
lE 'aeiaritia\was mlos. abundant on ('M."; JI, ) inNkoHInvoC on ('MS 870-1(720, while 
Scsaumia spp (41 .A/4) and M. nigji5m'fll ,,c We niosi impolint (50.71'"). ('l'ahlc I). 

Table I : 	Distribttion anid specie; conposition o!lw le ,r.'ae aild pupae ill ..... 
and ears of 25 plants at firi sea!,n 1'I'i. 

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

Location 	 Ttal -. h z in ,- I :ejtL N.Ito and p,.orcentaqe 
e.;' steis Iand nu .be: is nitS tdia.l ------------------------------------------

Variety, ,ra. 11 c. aii a i' . ii 
daw : ')p, sacclorini rivenellaIli 


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

0 1 3 17 
CS 8501 21 90.5 9.5 40 1.2 Oi 4.3 1,.3" 80.9 

0.5 0 3 3 78 
CIIS 870.1 89 92.1 7.9 65.4 0 1 9" 3.,l 87.6'[ 
linkoneyos 

1.5 1 7 4 6 
CIIS 3501 18 33.3 66.7 17.9 5.6t 39% 22.2. 33.3, 

2 8 18 3 
CS 3704 31 29.0 71.0 19.23 2.6 6.,1% 25.8. 53.1% 9.7 
liko2rvone 

3 ,I 18 0 
CIS 8501 25 32 68 32 6.7 12% 16% 72% 01 

2 30 4 37 
CS 8370.1 73 56.2 43.8 16 2.0 2.71 41.1% 5.5 1 50.7% 

Obijectivc 	2 

cconil .iscti 

Ifestations began qiite ca'ly in Ntui (2 weeks al[cr planting with about 40% 
incidence on CMIS 8704, (Iapped, thcn reachltn 520, on (M S 8501 , 9 weeks altcr planting. 
DuC to the IRA strikc, NIui results, for the .-till alplinig datc arc missing. 

On the other hand, (lurill , the lr!,( stmpliug-, in Mbalinayo at 3 weeks alter planting, 
inlestations were low (below 40% ou;(?on S S701 but increased sharply, rearhihg a peak ol 
92% on both varicis. \vccks alt:r planttint,. Iorer sevcrity ratcd by the total number of 
larvac and pupae per 25 plants at ah samnphi;ig, datc, the maci numbe1r11 larvac and plpac 
per plant :ind percent stem tUnnlclliag2 at Q and 1Iweeks alter planting, werc highest at 
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Mbalmayo, with a mean number of larvae per plant of' 2.72 and 12.13% stem tunnelling on 

CMS 8501, 14 weeks after planting (Figures 3 and 4 and Table 2). At Ntui and Minkomeyos, 
afterinfestations remained less severe throughout the sampling dates except at 9 weeks 

1.32 	on CMS 8704 at Minkomeyosplanting when the mean number of larvae per plant was 

(Figure 3 and 4 and Table 2). 

A)",ATOr I	 t 

400 

P, 

0 	 Worry 

I ATM 
a,. N LJD.A.1.N.0.n 

'07 

iLA1I 4 
iI •0 

Figure 3 Total No of larvae and pupae per Figure 4 Percent borer incidence on stems 

25 plants against sampling date against sampling date. 

I = 	Sampling at 2 weeks after planting (2WAP) 
except at Mbalmayo =:3 WAP

2 = Sampling at 5 WAP Location I = Ntui 

3 = Sampling at 9 WAP Location 2 = Minkomeyos 

4 = 	Sampling at 14 WAP Location 4 = Mbalmayo 
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------------------ ----------------------

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

Table 2 : Iean nunber of larvae per plant and %sten tunnelling
per 25 plants at 9 and 14 weeks after planting, 1st season 1991. 
------------ I.-------............-----------------------------­..

9 .,eeks after planting 	 14 w;eeks after
 
planting
 

Loc,.cion 11ean NO %sten 1ean 	 No I Stenand of tunnelling of tunnelling
variet larvae larvae
 

per plant 
 per plant

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

fitui 
('11S 8501 0.36 0.014 If.D 11.
CIIS 8704 0.44 0.028 I.D M..D 
1linko.eyos
CHS 8501 0.20 0.006 0.28 1.85

CHlS 87041 
 1.32 0.005 0.28 1.23 
l!balnayo
CIS 8501 2.28 0.028 
 2.72 12.13
CIS 870.1 2.32 0.04 1.44 5.8 

Ist scas(1 

In Ntli at harvest, over 90% of the larvae encountered were ill the ears of bothvaricties as opposed 	 to less than 10% in stems. On the contrary in Minkomeyos andNkoeivone over 66% of the larvae encountered were found in stems except on CMS 8704in Nkoeinvoie where 56% of the larvae were in ears. 40% of CMS 8501 and 65.4%, CMS8704 ears had grain with borer damage in Ntui while at Miukomeyos and Nkoeinvone car(a t1nagewas less important. Stem tunnelling was most important in 	Nkoelvone (Table2). 

Qb!jccive 3 

Sccol SCa.so)l 

From the descriptions 	under objectives I and 2 above, Mbahnayo, clearly shows as a
hotspot wherc the breeders could screen gerniplasm for detecting varieties with sources ofresistance to stem borers. Based on stein damage incidence, severity, and species
compositloll, this location had the highest ratings (Figures 1, 2 and Table 2). 

1St se_casom 

By closely following up the CMS 8704 and CMS 8501 maize adoption plots of theNkolbisso: 'IL.U regional testing program the following hot spots (based on trial siteobservations and discussion with farmers) were diagnosed. Nkolkosse, Ngoumou, Evoudoula(sell] i-hniiI id forest), Ngoulemakong, Ngomezap, Mvieng (humid forest) and Bafia town(transition). Tl"o these sites should be 	added Nkolfep (semi-humid) one of the TLU pilotvillages, wherc infestation were so severe during the first season that farmers had to treat 
vith insecticide. 
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Qjctive 4 

Findings, both from tile field monitoring and on-farl control trials consistently reveal 

marked differences in incidence and severity of maize borers following locations. Both biotic 

and abiotic factors account For these observations: Biotic factors, notably parasites, predators 

and alternate host plants could play a crucial role in the sound and strategic control of these 

pests. 

Some hymenopterous and Dipterous larval and pupal parasites were collected. These 

will be sent via IITA for identification. However, due to work load most of the work planned 

this will form a major operation. 
was not realized. Henceforth, 

is-Cusiol 

of tile importance of* monitoring, results of the maize borer 
As a first in.lication 

control (carbofuran by marshall seed treatment) factorial trial designed and implemented by 

the Nkolbisson FLU as a consequence of results from preliminary monitoring, confirmed the 

measures. Carbofuranappropriate control 
importance of survey:: in developing suitable and 

at the rate of 0. Ig/plant -,ave both highly significant yield and financial benefits in Nkolfep 

high whereas Marshall seed 
borer incidence and severity is very

(forest zone), where no seed treatment in Kikibenefits over 
treatment had both signiticant yield and financial 
(transition zone) where infestations though lower, begin quite early (see appropriate section 

under Nkolbisson TLU of this annual report). 

till now that i3uso la Lusjt was the most 
to the believe upSecondly, contrary 

damaging borer species in the lowland ftOrest (evidenced by the B1ussel. screening trials to 
Musidiasacch an and 

of resistance at Minkomeyos), Sesni, spp, Eld1a 
detect sources Cio spp is also 

ila were the most abundant species in all the locations sampled, 
n 
becoming important. 

O A AR-110- O "WO WTH RIHOUr 

MARSHALL SIE 'rTRE-ATMEiN'r (perations,3 & 4 

See secion on identifing apprriate crop protecion practices under the Nkolbisson TLU 
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MRS AROGA 

lxleriment No. I: Yield reduction due to stem borers on Bafia and DMR varieties 

The otbjective of this experiment was to cvaluate the yield loss attributable to differenttypes of attacks of borers; that is holes on tile leaves, death of tile tassel and holes in thestens. The results are presented in tables 1, 2, 3 and 4. 

1. ili- ifQ I i(n1I _olea ves-

One of the first signs of attacks in maize is the presence of holes more or less circularon the surface of the leaves. These holes may be sparse or abundant, depending of theseverity of the attacks. 

The results in tables I and 2 show that around 70% of the plants presenting holes inthe leaves had horers in their steis. The weight of the cobs had been affected by this typeof attack. This could be explained by fiact that these attacks occurred very early when theplant did not vet pass its critical period. The holes in the leaves should cause a reduction ofthe 'ol iar surface. That should be able to provoke disturbances in the development of tileplant. The a\Cragc height of tile plant was also aflected by the attacks. The average lengthfI1the ears Seens not be affected by the type of attack. 

2. Joles on the stel 

his Another sign of attack by borers is somewhat diffused. It is demonstrated by tlhepresence o'f sevcral holes on1 the stei. The precise location of these holes vary according tolie species. They may be circular at the base of the stemor at the level of the nodes (Sesamiacallumi.Utis) e over the nodes (l,hhma sac('harua) orI .,li)l[o\.tol,cs 
between the nodes (Bms,'olafisca).a disul 1ltion of ti e iIlternal structures of'" he l)lalt, which aftects tire normaldevelopmireit of Ihe car and of the grain (Appert and Denise 
 1982). Within tile fraelltwork of
this work, tables 1, 2 and 3 show that rllore of the plants withinside ald a hole have several tunnelstlie averagC peCtiille of the stem 

holes. 
length bored v'aries with the number of theIt will become iore inportant with a large number of holes in the stem (table 4). 

The illeai weight of*the ears is also inversely proportional to the number of holes perstein. lin establishing- a correlation betweei the average percentage of' tile stern length boredan1d tile average weight of' til ears, we obtained a negative coefficient of correlation-0.73 in the case r -­of the variety )M R. In tile case of' tile variety laia, tile coefficient wasweal ly positivc (r --: 0.2). The r'eduction of the height of*tile plant and of' the length of' tileCars Seims to he less important here with respect to tre first two caiegories of attacks. 

CONCLUS ION 

'he different types of attacks considered in this work seemn to influence to a degree theyield of maize. The holes oil the leaves seem to cause more
intervene during the phase where the plant is 

losses may be because they 
more sensitive. It is therefore important to takeinto accon it this type of' damage at tile tinre of' choosing nethods of' control. 
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Table 1: Variation of plant height and mean ear weight of DMR as a function of the typ of attack
 

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

%plants %average with average weight average height
Categories Number of 

of ears (g) of plants
plants without borers stem bored 


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

10 0.9 227.5 2.22
 
Healthy Plants 10 


167.5(26)* 1.94 (13)

Plants with bored leaves 10 70 7 


89 8.4 115 (38) 1.72 (22)

Plants with dead tassel 9 


6 83 6.2 162.5(25) 	 2.13 (4)

Plants with 1stem borer 


9 154 (35) 2.02 (9)

Plants with many stem borers 21 100 

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


*The figures inparenthesis represent percentage of reduction compared to the first category
 

Table 2 : Variation of plant height and of mean ear weight of Bafia as afunction of the type of attacks
 

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

% average with average weight average height


Categories Number of %plants 

of ears (g) of plants
plants without borers stem bored 


0.4 112
Healthy Plants 15 20 	 2.45
 

8.4 50 (55)* 2.04 (17)

Plants with bored leaves 15 69 


9.6 53 (5S) 1.60 (35)

Plants with dead tassel 15 87 


70 3.2 b7.5(40) 2.04 (17)

Plants with Istem borer 10 


100 11.4 84 (25) 1.93 (21)

Plants with many stem borers 15 


*The figures inparenthesis represent percentage of reduction compared to the first category
 

Table 3: Variation of length of ears as a function of types of attacks
 
Bafia
DIR 


Number of ears average length total number average length
 

(cm) of ears (cm)
Categories 


10 19
Healthy plants 17 16 


with bored leaves 17 13 (21)* 10 17 (12)
 

with dead tassel 15 13 (21) 	 11 15 (23)
 

with 1 hole instem 14 14 (13) 	 8 17 (11)
 

21 18(9)
many holes instem 15 16 (5) 


* The figures inparenthesis represent percentage of reduction compared to the first category. 
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Table 1:Variation of averaq, percentaq, of se. damaqud as a iluncLion of the nunber 
of holes ol tile;Len 

LHL W.Holes per Oi" 

E,,,of nean (ijt can;tcer - 1ei of s;ten riean t o 0ffight
iliC~t" i of ears (q) bored ears (q) 

6.20 1 512.0 .. AI. 

2 7.13 l0l 6.0 c 

3 10.06 I 115 7.60 55.00 

da 3 10.09 lg.-0 915899. 00 

ixperiment N 2: Influence of Mussidia iiiui,,riveclia on grain yield of maize. 

The olbjcctivc of this study was t ckalw the inrpact or vlussidia !p which is a larva 
of' lepidoj)tcra which attack shorcd l1zli/c aInd wIh apl)cars j)rior toAh;i-vest. The variety
utilized warS "13afia"t.r. iturii:,. 4 phIot, vrc harvestcd at t( Itweek inlIcrvalIs. ThC ears 
were classified :c! 1ourfolhnwiir. their d,r eof a01 i1 C1aCt'WiCs: 

- SOtll. Cars (c;l1. 1) 
- cars Slightly attacked (cat. 2) 
- cars heavily attac.,cd (cal. 3) 
- cars couifpletcly dcstroycd (1ot u,,able) (cat. 4) 

Ile avcr v, rCcordCd, well isItcight of cah cal cgry ,.ats as d istrilbtio of the 
species prnc:,Ct. e'lrfollov'il" rcsultis yre obtained: 

tack,l. ,. on- e!ars 

lable I prcsctlls the Variation ()l" attacks o(,Icars of the varicty Bafia harvested at 15,
17, 19 and 2 1vccks alter plantng, rcsplvcti vly. !Exatnination of this table shows that at 15 
weeks aftcr polnting, only 24% of lie ca:, s no n s of attack. 50',;(. were,imcd si alrcady
s..,lightly attackcd, whilc 9% x".r,cheaviitv :tttackcd or cmill)lCtcly dcsiroycd. Mirover Ihe 
avcr.Igc weight of t11C cars, be. ins Iobe reduced %vicntihey werc lcavily attacked (Table 2).
A reduction of 17% wat.s recorded on theC \vcilt oW Cars.pa. sig Ihol cat. I cat. 3. 
This reduction incrcass to 56% inthe ctcdory ['the destroyed ears. 'his urreas that ill 
harvesting the dry nraize 15 weol,:; alter plarmting,. Q1 o the cars arC already lost because they 
were corrll)Ici ely dcsfroycd by ho rers. 
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Table 1: 	 Variation of the attacks of borers on ear- of naize, variety Bafia harvested at 15, 17 and 21 
weeks after planting
 

Weeks after ears harvested Cat. 1 Cat. 2 Cat. 3 Cat. 4 Cat. 5 
Plantina 

15
 
Total nunber 1014 	 201(20)* .1,16(4-1)108(11) 73 (7.2) 170 (17)
 
lean weight
 
per ear 	(q) 60.5 70.35 73.1 58.25 31.05 47.2
 

17
 
Total number 312 53 (17) 159(51) 46(14.7) 13 (4.2) 41(13.1)
 
llean weight
 
per ear (g) 64.3 72.6 84.9 73.9 42.3 42.7
 

21
 
Total nunber 378 22 (6) 214(57) 55(14) 18 (5) 69 (18)
 
Ilean weight
 
per ear (g) 57 68.20 65.7 46.4 16.7 46.4
 

The figures inparenthesis represent the 


Table 2: 	 Variation of inpact of attacks of steu and ear borers of raize on average weight of ears 
as a function of date. of Hnrvest 

Harvest eight Reduction in relation to C t.. I ears 
date Category* Category Category Category 

2 3 4 

15 weeks - -4 17 56 

17 weeks - -15 -2 45 

21 weeks -	 32 75j 
Cat. 1: sound ears. Cat. 2: ears slightly attacked
 

At 17 wcks aftier plantli l., oflie 1ilces a reduction of the pe'centage of sound ears. 
Moreover the proportion of cars slighltly a(lckcd increased (froni 44% to 51 %). Similarly 
with the ears heavily altacked (O nin I I % l 15%). On the other hand we recorded a 
decrease in the percentage of ears completely destroyed. Wili respect to average weight, the 
reduction is significant on!y between sound oar, a11(1 completely destroyed ears. 

At 19 weeks altier planting, one noles a s:pecial situation. The percentage of sound 
and slightly attacked ears increases while thal of" the cars heavily attacked diminishes. 
Completely destroyed ears were not rec()rdcd. 

At 2 1 weeks after planling, the percentage of sound cars lowers considerably in favor 
of ears slightly altacked. The percentage of other categories of ears increase also although 
weakly. 
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The study of the distribution of species of stem and ear borers encountered at the timeof harvest reveals that Mtussidia nigrivenella was most abundant on the maize during theperiod of h:..:vest. This species would theiofore be more responsible for the losses caused atmaturity. This is not surprising when we know that this larva is present on the maize beforeharvests. Nevertheless, one has noted the presence of soine representatives of S.c and E.s 
especially in the first harvests. 

E.xperiment NO 3: Study of the biological cycle of Busseolafusca (B.f), Sesamia
calamistis (S.c.), and Eldana saccharina(E. s.) 

The objective of the study was to determine the different phases of development ofthe larva:e of three species of stein borers reared on an artificial nutrient regime made ofentire plants or parts of plants. At the total, 1463 larvae of B.f., 1726 larvae of S.c. and 215 
larvae of E.s. were reared. 

The results are tie following 
I. ,lorMpilo y 

The eggs are generally laid inegg masses plaques of which the size varies from one 
species to tile other. 

The larvae of S.c. are rose on its dorsal part and the ventral section is white with areddish head and a clear brown thoracic plate. B.f. is white colored with a range of black
spolts o1 each side of the body. Its head is dark with a dark head capsule and anus. The larva 
of E.s. is a dirty grey colored. 

The iny iph of"S.c. has an unravelled form colored clear chestnut or yellowish whichdarkens as development continues. The nymph of B.f. is colored clear chestnut on theabdomen while this coLr is darker on the back. E.s. nymph is smaller. 

The adult of S.c. is a butterfly colored grey with a tiff of bristles on its head. It isspotted with clear points on the anterior wings. The posterior wings are colored beige. Theadult of E.s. isa butterfly colored cream, with a pointed head covered with a tiff of yellowdark bristles, and two dirty yellow antennas. The adult of B.f. has a grey chestnut spotted
color. The anterior wings are spotted dark brown with black edges. The posterior wings are 
adirty white. 

2. i)evelopLnent 

a) Busseola iisca 

The fniiale lays eggs without precise order between the foliar sheath and the stem.These eggs have a cream color which begin to darken 2 days after oviposition. Starting onthe 4th day after laying one observes a change of color to rose. The hatching begins on the 
7th day and finish on the 8th day. 
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Upon hatching the larvae measure 2mm long and 0.5 mm diameter and have a dark 
color. This becomes clear as the larva develops, passing through clear violet, then cream. 
It passes through several larval instars before entering the nymphal stage. This stage can last 
thirty days. The larvae surround themselves with cocoons formed from debris and 3-4 days 
later form the chrysalis. The insect remains in this state in least weeks. After this period, 
the insect exits the cocoon. 

b) Sesania calamistis 

The female of S. c. lays her eggs invery masses plaques between the foliar sheath and 
the stem. Hatching begins on the 7th day and finishes one or two days later. The larval stage 
lasts on average 23 days. 

At the end of preceding stage the larvas shorten while increasing in diameter. One 
notes a reduction of length on the order of 30% and sometime more, and an increase of 
diameter of about 25 %. The larvae weave cocoons from available debris and 3 to 4 days later 
form chrysalides. About twelve days later adults exit from cocoons leaving them intact. 

c) Eldana saccharina 

The female of E.s lay their eggs between the foliar sheath and the stem, but also in 
balls on the surface of the leaves. Hatching begins on the 7th day and finishes I or 2 days 
later. The larval stage lasts over a month (38 days on average) and the nymphal one 11 days. 

Eperiment No 4: Study of the Oviposition of Busseola fusca, Sesamia calamistisand 
Eldana saccharina 

The objective of this study was to follow and compare the development of egg laying 
of Busseolafusca,Sesamia calamistisand Eldanasaccharina. It was conducted in first and 
second cropping seasons of 1991. 

RESULTS AND DISCUSSION 

1. Oviposition sites 

Tables I and 2 present the sites where the eggs of B. f. ; S.c. and E.s. have been 
collected in the field and in the greenhouse. Examination of these results show the following: 

In the field, the majority of the eggs of B.f. (53%) have been found on the second 
leaf. Those of S.c. (53%) were on the third leaf. This is the same as found in 1989, but the 
behavior of B.f. was different. It was not possible to harvest eggs of E.s. in the field. 
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III the grenliolse, tile l elavior oiI3..and S.C. \was ifilar. The liiidijitv Of these 
females (54.5'%+ of .f. and 42%" of To) &Idtir e I5 tol seind leaves. Nleaiwiile, 
a large tquantity Ol eggs (30% 1B.. 34.-% S. eyre lnnild on [lit- third leavcs. It the case of 

.s. 55% of the egy.s wvre harvested on Ie lCI.,t lcal. (;Lu,oilly. in Ire1j11 l)l% of th2 total 
eggs dposited by the flinael have been oli one ofli first I\es.three lk' B.I. !Wcuils to prefer
the scecond leaves while S.C. tenls to c iose, [lie third leave.. ,"s lin s.. it prclers the first 
leaives. 

2. lhe r th egI:,,, 

lixatninatioi of this data revealed that .L._elaying \,a:. )read out by tile tIIalCs ofl"the 
three specics. NMCawhile, we can nuo, ,onic diflferences in their behavior. The females of 
13.f'. were depositingltlie in jorit, (47 ' oI l11.C ot their the1 first[otal) day. This was 
reducedL the follwiNg days Iuintil coinlplutly slop! IKL!ore tWe I0)1h day., 

lI[lic Case, the clalae ol S.c., a htt:,c no-lonl oft( e total) ofif) (2-1 lu e i's were 
dLpOSited on die iirst day. On (lie secondI day the ovipositioln waS IeduCd to ahioIt 10'% Of 
that of' tie first day. Oil the third day the harzrt IIItnibe1 ofHc ., (25 '.,',of tile total) \.as 
harvestcd. O\'ip)ositi)l wvas redlced c ilniii:., wih tle -dl day, and -.ontinueld until theQ li 
day which was tile last. 

\Vith tle eiale1tC of 11-S. wC notcd laiIalWuois,ituatioii to that elieolulltrcld with B.1.. 
A large num'be' Of eggs laid (45,A ofl ie total) 'tle first day v,hiChi ltetr dilliliShCd. 

In general a largo: proplortion of eg,, is dclso tc at the begiluiing and the rate 
diminiishes unitil it sops one or two day, Ielorc lie dealh of' the Ifeiale. The fiiiale of S.c. 
Lys more eggs than other species. tK. sceains tW he heleastprdifc. 

Mhe 1: Oipcutio;im of .f. and S.c. in 11 in crop .e~sonuLi 


*total Location of vi po. t it 

~~eie~nu~or 
of oqgslst leaf 2.f leaf -3d t,.,fIth [e. 'ti leaf 

1f.. 73 (53) 4 3) - u 11 0137 


S.c. 83 2.I(25) 1)3l (12 014 1 Ij 

The figures in parenthesus represent thi. 
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Table 2: 	Oviposition sites of B.f. ,S.c. and E.s. ingreenhouse in
 

1st cropping season 1991.
 

total Location of Oviposition
 
Species number -nd- ­

of eggs 1st leaf 2nd leaf 3rd leaf 4th leaf 5th leaf
 

B.f. 3789 560 (15)* 2034 (545) 1116 (30) 19 (0.r)
 

S.c. 5721 753 (13) 2413 (42) 1963 (34) 439 (8) 153 (3)
 

E.s 	 364 201 (55) 99 (27) 26 (7) 38 (11) 0
 

Total 	 9814 1514 (16) 4546 (47) 3105 (32) 496 (5) 0
 

* The fiqures inparentheses represent the % 

EY.Pericnt IN5: Influence of four rates of Furadan on attacks by Stem Borers 

This study was conducted at Minkoameyos. The objective was the comparison '01,the 

influence of four rates of carhoftiran, on the rate (),attack, and the distribution of srjecs-:, 

presents, as well as their sequence of appearnce. This product was appliec 40 clays after­

planting and the five raies compared are the following: 0kg/ha, 5kg/ha, 10kg/ha, 15kg/ha, 

20kg/ha. 

The product was applied on the maize variCtY,MR planted on plots of 5m x 4.8r 

with two meters between plots. 

1. Variation of ralc ttack 

Table Ipresents the variations of attack on maize treated at 40 days after planting with 

From the table it seems that the maize was less attacked by th':Furadan at different rate. 
very 1itt
borers in Ist crop season 1991 compared to the secoaG crop season 1990. There i:-

treated and untreated plots indifference among the ,iots treated at different rates and amono 

the 1st season 1991. This is also true when the percentage of stem bored and the yield , 

considered. A similar situation had already been --corded in the 1st crop season 1990 (ci:. 

annual report 1990). This seems to indicate tha- in the zone of study ii would not '; 

profitable to treat maize in the first crop season. Considering table I, itcar.bh seen that u:,il 

6 weeks after planting, the attacks are similar on ail treatments. That isnormal because tL 

insecticide treatment has been applied after this period Considering the ati:ks at 9 we'% 

after planting, one notes a very strong reluction or the rate ,;attacks on the treated plo. 

The same can made weeks after planting. This ;le.nonstracwremarks be at 12 sbv, 

effectiveness of the product which increases with rate. 
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2. Percentaeof sem lef_, - Imored 

The percentage of the stein length tunnelled (table 1) is very low For every treatmentand even the check. This should be not the influence of the insecticide treatment.Situation, which is different from that noted in 2nd crop 
This 

season 1989, is probably due torandom chance, tile planls being submitted to natural infestation conditions where the insectsclhose at raldoll tile plants to infest. The rcsults of 19S9 were sIhowing some significantdillc ices aniong? the different rates and tile check (cl'. annual report 1989). Moreover therate of attacks a:s well as the length of tile stemns inf'ested in 89 were more greater than theones noted in 90. This indicales that in 90 the attacks by the borers was less severe in the 
zonle of Ni inkoanleyos. 

3. Yield 

The yield in dry grains of the dilferent treatments did not show significant differencesfor oti seasons of 1991. ''his should be attributed to the degrees of attack which were notvery di ffcrelt among treatments. Nevertheless, the results of 19819, presented greater degreesof* tt c s and N'ere very different among tile rates and showed some significant differencesfrom the vicwpoint of' yield aniong the rates, and with respect to the check. ''his shouldsignify t1I11 the cffcctivcnC.,s of the fb radan and the differences among rates, can be shownolly whnLA Ile Ott.cL:S ae Slofg. This suggests that the use of' furadan to control borersshould only be considered in very heavy infestations otherwise, its use is less profitable. 

4. -Distribmitl ol f*fspeci,_s 

The total numIbcr of insects encoun!ered in first season was less than that of the 2nd.At 3 wecks alcr llauting, S.c. was more abundant than either treatment in 2nd croppingseason. ()Ine uold lig'ht differences of proportions among the treatments. At 6 weeks afterplanling, it is I.f. which was mo.t col'"mflon, especially in the 1st crop season. One notes a(hcica:e of' tie total number of in.sects in this period. At 9 weeks after planting, this numberdiminishcs further, and in] this period one rec(;rds some representntives of' E.s.. The veryiHp,,ortnt retLlioll o tlie number of insects on the treated plots espe( ially of'Busseola shouldbe at1Ii ul(Jale to tile influence of tie p)roduct. We know IlhIIdurin the growth stages of* the11a1t whe IIC l product wasN appliCd the lrvae of this sp-.ries were in the v,'orls where the.raZIlles of1'uradmi wyore placed. These were destroyed by cfmntact of' the product. At 12weeks alterlplanting, the proportion of*tile .E.s. is greater in all treatments. At this time onenotes a hili population of' Ailsiilia nigi-7l'e/llI aniong the larvae. 

We can hicrefore conclude that the use of f'uradan did not influence tlhe sequence ofajppcamallce of the species. Indeed ve know that S.c. was more abundant 3 weeks afterplantinLg. B.f.fit-il 6 weeks af'ter planting and E.s. 9 weeks after planting.been ecorded here :1t all This trend hasltes of' prloduct. Meanwhile, one has notd a change of'the totalm11mle.tr of insects especially fr 1lusseo a i/sca. 
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Table 1: Variation of rate of attacks of stem borers on maize treated with
 
different rates of furadan 40 days after planting (2nd season 90)
 

Rate of attacks in% %of stem Yield
 
bored t/ha
 

treatment 3SAS 6SAS 9SAS 12SAS
 

1 5 20 22.5 45 1.5 6.55
 

2 5 15 10 22.5 2 7.175
 

3 7.5 17.5 0 20 1 7.125
 

4 5 25 	 2.5 20 1.4 6.475
 

2.5 12.5 5 17.5 4 7.075
5 


lsd (5%) - - - - 2.037 1.315
 
- 1
13.88
C.V. 	 ­

* SAS: Weeks after planting 

Expriment No : Influence of Fertilization on attacks by Stem Borers 

This study had the objectives of comparison of impact of three rates of NPK 

(20-10-10) on attacks of borers, and the evaluation of the influence of fertilization of the soil 

on the sequence of appearance and species distribution of borers in the zone. The variety of 

maize used was DMR. The rates compared were the following: 0kg/ha, 100kg/ha, 250kg/ha, 
500kg/ha. 

RESULTS 

1. Variation of rate of attacks 

Table 1: Variation of the rate of attack the stem borers on maize fertilized with different rates of NPK
 

(2nd crop season 1990) 

Rate of Attack (1) %	of the
 
stalk Yield
Treatments 


3SAS* 6SAS 9SAS 12SAS bored t/ha
 

1 7. 25 40 ',5 14 4.7 

2 16.7 36.7 37.5 62.5 18 5.2
 

3 15 30 50 60 18.5 4.4
 
17 3.4
4 12.5 20 27.5 75 

7.251 1.973
1.S.D 
26.96 27.88C.V. 

* SAS: weeks after planting 
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Table I presents the rate of attacks on maize fertilized with dilfferent rates of NPK in 2nd 
season 1990. The cxaniination of this table shows: that The rate of attacks were generally
higher on plots f'ertilized with respect to the check regardless of the date of observation. This 
had already been noted in the 1st season 1990 and scens to indicate that of' more vigorous
 
maize attract the insects.
 
2. Perceange )f stem lcr!gjhtnellcd 

The percentage of the stein lcnglh bored is greater in the 2nd season than ile Ist. This 
is also higher on the fertilized plots with respect to the check. This is not surprising since tile 
rate of attacks was higher on these plots. One should be able to say that the more the maize 
is developed, the more it constitutes a source of nutrient for the insects. 

3. YieId 

There were no significant diffcrcnccs aniong the treatncits. This may be due to the 
fact that tic rates of' fertilizer applied were not sufficient to show differences among the
 
treatments.
 

4. Distribution 

At 3 weeks after planting, the rpro)ortion of' S.c., was greater in the 2nd season. At 6 
weeks after planting it is B.('. that was more abundant. At 9 weeks aftcr planting, E.s. is 
found in greater nunbers and this continues at 12 weeks after planting. During these two last 
periods one notes the appearance of M.n. but in very sniall numbers. Ve can therefore
conclude that fertilization does not inifluence the sequence of appearance of' the species. NVc 
note(] some differences in the numbcr of' larv1e per plant among the treatmenls, but we were 
i:ot able to discern a particular trend. 

Lxperiment N 7: influence of intercropping maize with peanut on stem borers 
populations dynamics 

The objcctive ol' this study was to evaluate tile influence of' this practice on stem borer 
populations dynamic. The influence of' every type of*plot on develpment of' attacks,distribution of species and their sequence of appearance have bccn evaluated and compared. 

RESULTS
 

1.Variation or the alacks 

Tables I and 2 present the rate o' attacks oii varieties DMRY and Bafia in the second 
crop season 1990 and 1st crop season 1991. I tihe second crop season 1990, the rate of' 
attacks on of the associated maize (treatment 1) were slightly higher than those on pure miaize 
(treatment 2). This trend is not very clear on tlhe variety h3afia. Oin variety l)MR-Y tile 
differences arc significant. Inthe first crop season 1991, the rate of' attacks were slightly
higher on the associated maize for the two varieties. This is explained in the case of' 
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treatment 1(associated maize) that the plants of maize are more dispersed and more accessible 

to insects who choose their hosts at random. There appe?.."r !: be an indication that the 

planting density influenced the attacks. 

Table 1: 	Rate of att:-ks of stem borers on maize intercropped with peanut
 
insecond sc,;..:)
1990.
 

Variety Treatment Rate of attack (%) %of the
 
stem Yield
 

3SAS* 6SAS 9SAS 12SAS bored t/ha
 

55 	 5.7 1.5
Bafia 1 10 15 40 


10 35 65 9.3 2.7
2 	 10 

11.8 	 0.9
LSD (0,05) 

49.6 	 13.55
CV 


5 45 30 25 9.7 2.9
DMR-Y 1 

15 15 55 8.4 4.5
2 	 5 


9.1 	 2.3
LSD (0.05) 

31.7 	 19.3
CV 


* SAS: Weeks after planting 

Table 2: Rate of attacks of stem borers on maize intercropped with peanut
 
inthe 1st season 1991.
 

Variety Treatment Rate of Attack (%) %of the 
stem Yield
 

3SAS* 6SAS 9SAS 12SAS bored t/ha
 

1 10 15 22.5 10 0.6 1.4
 

Bafia 2 2.5 5 12.5 0 1.4 3.4
 
2.4 	 1.1
LSD (0,05) 


15
CV 


0.6 	 2
DMR-Y 1 7.5 12.5 7.5 2.5 

2 	 5 5 7.5 7.5 1.2 5.3
 

2.2 	 2.9
LSD (0.05) 

35.3
CV 


* SAS: weeks after planting 

2. Percentage of stem length bored 

T z average percentage of the stem length tunnelled in the plots with associated maize 

were not very different from that of pure maize. One had to remark that on the local variety 

stem tunnelling on associated maize was slightly superior to pure maize for the two cropping 

seasons.
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3. Yields 

The grain yields of the plots with associatedl m.ize are less than those of plots withpure 1:izC ftr the tv/o varieties. The diffcrences recorded are significant at the 5% level formost cases. 'This was different from what was expected. We expected that the yields ofassociated [)lLS woUld be greater supposing thatt the peanut would provide nitrogcn to the 

4. I)istri)u io ol p cies 

Thle uIMIber of larvae per plant was generally greater on associated plots (TI) thanplots of pure niaize (12). This Was treIC for the two varieties of maize used, and for all stages
of' developillcilt of the plant. 

At 3 vCCks a tCr planting, \vc collected a large number of larvae of I31. with respectto olilicr specieS present, notably S.c.. This situation differs from that of 1989, and whichis freqtecntly encountered. At 6 weeks after planting, only the larvae of 13.f. were collected,but in sum11clrCnm uCrsthan that of 3 weeks after planting. At 9 weeks after planting, theI)lJul)cr of 1. f. is always greater and only some representatives of S.c. and of' E.s. (on thevaricty lafia only) have been rccordcd. At 12 weeks :fter planting, the proportion of B.f.
l'.crs iu favor of F.s.,. and above all of M.n. 

BIasCd mI thCsC results, w!e can conclude that the mixture of maize/peanut hasillciced the popultiouls of stemi borers. The SequtLce of appCarance o1' species has been1ntodiliC . Instead 1fcollecting nore S.c. 3 weeks after planting as usual it was ather 13. f.which was ablndant until 9 weeks after planting. However, wre await the results of second 
seas am 199 1 to havc mnote clear idea of what is happening. 

I .xp i netN _,.: lifluence of intercropping maize with cassava on Stem Borers 
ppulation d1,uimlics
 

The oljective of this trial 
was to evaluatc the inflIucnce of this C:-ltlmlah practice on thestel borers p)opulatioals dynanuic. The trial was conducted at Mlinkoauneyos. The distributionofI' li speci.s and their scqu,.nce of appcarance.: were evaluated. 

,I;S~ '11IT, 

o 


''ablcs I and 2 prtsent rate of attacks of stern borers 


1. \'aria ionull 1-e ;ltack'; 

on the varieties DMR-Y and
13afia , i tcrropped with cassava. 
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Table 1: Variation of rate of attacks of stem borers on maize intercropped
 
with cassava inthe second crop season 1990.
 

Variety Treatment Rate of attack (1) %of the 
stem Yield 

3SAS* 6SAS 9SAS I2SAS bored t/ha 

Bafia 1 10 25 20 50 10.40 1.80 

2 15 25 20 55 6.45 3.12 

LSD (0,05) 9.00 1.10 

CV 

DMR-Y 1 5 25 25 70 11.20 2.92 

2 5 25 35 50 10.50 4.25 

LSD (0.05) 6.10 
-

0.7ME 

CV 

* SAS: weeks after planting 

Table 2: Variation of rate of attacks of stem borers on maize intercropped
 

with cassava inthe 1st crop season 1991.
 

Variety Treatment Rate of Attack (%) %of the 
stemi Yield 

3SAS* 6SAS 9S9AS 12SAS bored t/ha 

0 0 0 0.71 2.50
Bafia 	 1 0 

2 0 0 0 0 0.22 3.05
 

1.85 0.79LSD (0,05) 

- 12.37CV 

1 0 5 10 5 0.50 5.50
DKR-Y 

2 2.5 7.5 5 2.5 1.02 7.00
 

2.54 2.13
LSD (0.05) 

- 10.82CV 


* SAS: Weeks after planting 

In the first cropping season 1991 (cf.table 2) attacks were not recorded on the variety 

Bafia on both types of plots. On the variety DMR-Y, the attacks which occurred were 

relatively 	weak, and were nearly identical among the two treatments and during the season. 

This is notIn the second cropping season (table I), these attacks were more severe. 
attacks the second cropsurprising 	when we know that maize generally suffers more severe 

These attacks were very little different among the two seasons with respect to pure maize. 

types of plots, for both varieties. rhis differs from the situatkn noted in 1989. According
 

to the results of that year the rate of attacks were higher on the associated maize.
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____ 

2./_Jccn~ltpc of ste i l!;+gh hored2. 11 -c______ 

Tle lijecCetage of the stem leiigth tunnol led was relatively low in the 1st crop seasonon the two varietlies. In the second crop season, it was greater especially on the plots wherethe mai-e was, asstociated with nianioc. The differences recorded were not significant at the
5% level. 

3. Yield 

The yield of the plots of pure maize was significantly higher al the f5%level comparedto iaize/!naioc. An analogous sitLuation had been observed in 1989. These differences shouldbe attributable pa0Il 10 the competition made to maize by tile Inanioc in tile associated plots.The needs of Inanioc arC especially heavy for nitrogen and potassium at the beginning of th"VaSon. 'hiese t\,elements a!.aIso %,cryuse ful for maize, above potash whose contribution 
plays a igv i:i ili;h N'iCls.role 

l."pcrimcniCj_ N Q: Tolerance of varieties to natura! ii estations of stein borers and ear 
borers 

The objective of this study was to compare behavior of 84 varieties of maize underiturll inlfcstal ion of stein borers. 

iUI I.LTS 

'The observatioms were done six weeks after planting. Based on the data collected tohis date we have been able to calculate: 

1) Avoidance as the PercCntagc of Uinfested plants.

2) Tolerance as the percentage of iniested plants which survived.
"'oleranlicC :00L-- x where LF is leaf Feeding 

1,0I - %;)-%H 1)H is dead hearts3) Str\ivalbility 100 - % I)H
 

Starting with 
 these restlts, it was possible of classify the variefies according to theirdegree of tolerance or susceptibility. These varied from I to 5. The varieties with a ratingof 1 or 2 were retained for continuation of the experiment. Meanwhile, those with ratings
of* 4 have b n u.ed as check 

a) attacks oniHht)\ tile eTs. At harvest, a good part of' the earsfi;ttacil. varete harvested were alreadyshowig, sgnn,Soarieties01*_ 01f the 84 ony /0e,onl 23 (27') had sound ears. Two varieties(2%) x'ert already heavily attacked. No variety has presented ears completely destroyed. 

h) avewae percentage of stein length bored: it was observed that 12 varieties (14%)had more than 10%(0, of their sicns bored. 

c) avc'agc weig.ht: considering the average weight some significant diiferences were
fouti(' 8l1l1t11 tile varictics. 
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We have not been able to find a clear correlation between the percentage of the stems 
infested and average weight of the cars. Neither was there a correlation betweenthe weight 
of ear and attacks on the ears. 

Distribution of species 

Data was analyzed for the distribution of species of stem borers and ear borers present 
at harvest. The data revealed that four species (Busseloafiisca, Sesamia calamistis, Eladan 
saccharina and Mussidia nigrivenella) were present. The total number of insects present was 
very small. S.c. was most abundant being (36% of the total) followed by B.f. (28.5%), then 
M.n. (21.5%) and linally l.s. (14%). 

10.3.5 VISITORS 

- NCRE Chief of Party 

- Mr. Benbow USAID/Yaounde 

- Mr. Gibson USAID/Yaounde 

- EEC/IITA on-farm monitoring committee 

- USAID pest management consultants. 
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11. LIST OF NCRE [ESEAICHERS 

11.1 Inernational Staff 

"ame iie Unit 

1. Dr. Emmanuel A. Atayi 
2. Dr. Thomas C. Stilvell 
3. Mr. Gregory Servant 
4. Dr. John Poku 
5. Dr. Doylo BJkcr 
6. Dr. Menv,,uyeflet Moussie 

Chief of Party 
Deputy Chief of Party 
Administrative Officer 
Systems Agronomist 
Economic Afl,,!t 
Agricultural Economrist/ 
-lu Coordinator 

NCRE-Nkolbison 
CRlE-,,Ikolblsol 

NCIE-Nkolbkison 
NCRE-Nkolbisson 
NCtlE-Nkolbsso!n 
NCRE-Nlolbisson 

7. Dr. Nod ,eninati 
8. Mr. Dormot [vcl--ljgh 
9. Dr. Charles Yarnoah 

10. Dr. Olumuyiwv/n Osinare 

Maize Freeder 
Agricultlral Econom ist 
Soils/Agroforeistry Specialist 
Sysoms Agionomist 

CFiRE-13amlhui 
NClE-Blambi 
NCRIE-Banbui 
NCRE-fBanlblIi 

11. Dr. Hn,i Thlleyrand Cereals Agrononmist NCRE-Ga.roua 

12. Dr. Humi.Ahrey E.;urnah Systcms A ionomist NCHE-Ekona 

13. Dr. Robert Carsky 
14. Dr. '.IuLuLba Kamuanga 
i5.Dr. Jean Detungnon 

Systems Agronomist 
Agriculturaf Economist 
Legume Specialist 

NOCE-Marouta 
NCRE-Maroua 
NCRE-Maroua 
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11.2 National Counterparts 

11.2.1 In Country
 

Name 


1. Dr. Jacob Ayuk-Takem 
2. Mr. Michel Ndoumbe 
3. Mr. Kaho Francois 
4. Mr. Augustin Fouaguegue 

5. Dr. Charles Th6 
6. Mr. Celicard Zonkeng 
7. Mr. Jean-Bosco Zangue 
8. Mr. Roger Nkoa 

9. Mrs. Regine Aroga 

10. Miss Ndemah Rose 

11. Dr. Edward Ngong-Nassah 

12. Mr. Marc Samatana 
13. Mr. Francois Meppe 
14. Mr. Jean Enam 

15. Mr. Christopher Ngong 
16. Mr. Martin Nguegum 

17. Dr. Pierre Tchamo 

18. Mr. Isidore Tabi 

19. Mr. Zachee Ngoko 

20. Mr. Pascal Ngninbeyie 

21. Mr. Cletus Asanga 

22. Dr. Manfred Besong 
23. Mrs Christine Poubom 
24. Mr. Mboussi A.Messia 

25. Mr. Martin Fobasso 

26. Mr. Endondo Chevalier 

27. Mr. Fokou Joseph 

28. Mr. Richard Kenga 
29. Mr. Jacques Beyo 
30. Mr. Andre Djonnewa 

31. Mr. Blaise Mongmong 

32. Dr. Julius Takow 

Title 

Maize Breeder/Director 
Systems Agronomist 
Systems Agronomist 
Agricultural Economist 

Maize Breeder 

Maize Breeder 

Maize Breeder 

Maize Breeder 


Entomologist 

Entomologist 

Systems Agronomist 


Agricultural Economist 

Systems Agronomist 

Agricultural Economist 


Agronomist 

Agronomist 


Maize Breeder 


Maize Breeder 


Plant Pathologist 

Rice Breeder 

Entomologist 

Agricultural Economist 
Systems Agronomist 
Systems Agronomist 

Systems Agronomist 

Legume Agronomist 

Rice Agronomist 

Sorghum Breeder 
Sorghum Breeder/Entomol. 
Sorghum Breeder 

Maize Breeder 


Soil Scientist/Rice Agron. 
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Unit 

IRA-Nkolbisson
 
TLU-Nkolblsson
 
TLU-Nkolbisson
 
TLU-Nkolbisson
 

Maize Breeding-Nkolblsson 
Maize Breeding-Nkolbisson 
Maize Breeding-Nkolbisson 
Maize Breeding-Nkolbisson 

Entomology-Nkolbisson 

Entomology-Nkolblsson 

IRA Foumbot 

TLU-Bambui 
TLU-Bambui 
TLU-Bambul 

Agroforestry-Bambui 
Agroforestry-Bambul 

Maize Breeding-Bambui 

Maize Breeding-Bambul 

Plant Pathology-Bambul 

Rice Program-Dschang 

Entomology-Dschang 

TLU-Ekona 
TLU-Ekona 
TLU-Ekona 

TLU-Maroua 

Grain Legumes-Maroua 

Rice Program-Maroua 

Sorghum BreedIng-Maroua 
Sorghum Breeding-Maroua 
Sorghum Breedlng-Maroua 

Maize Breeding-Garoua 

Rice Program-Garoua 



11.2.2 National Counterparts In Training 

Name 

Miss Pauline Zekeng 
Mrs. L.A. Enyong 
Mr. Georges Dimithe 
Miss Mankolo Regine 
Mr. Pierre Boumtje I. 
Mr. Blaise Aubin Nguimgo 

Mr. Jacob Eta-Ndu 
Mr. Mbassa Ndioro 

Mr. Claude Nankam 

Mr. Fabien Jeutong 
Mr. Birang a Madong 

Mrs. Comfort Ateh 

Mr. Ranava Ndikawa 
Mr. Charles Njomaha 

Mr. Titus Ngoumou 
Mr. Anatole Ebete 

Title 

Systems Agronomist 
Systems Agronomist 
Agricultural Economist 
Systems Agronomist 
Agricultural Economist 
Systems Agronomist 

Maize Breeder 
Maize Breeder 

Plant Pathologist 

Rice Breeder 
Rice Breeder 

Systems Agronomist 

Systems Agronomist 
Agricultural Economist 

Cereals Agronomist 
Cereals Agronomist 

Unit 

TLU-Nkolbisson/Michigan State 
TLU-Nkolbisson/Virginla Poly 
TLU-Nkolblsson/Michigan State 
TLU-Nkolbisson/Virginia Poly 
TLU-Nkolbisson/Univ. Illinois 
TLU-Nkolbisson/Univ. Nebraska 

Maize Breeding-Bambul/U.Minesota 
Maize Breeding-Bambul/U.Mlnn. 

Plant Pathology-Bambui/Univ. Ill. 

Rice Program-Dschang/Unv. Nebraska 
Rice Program-Dschang/Univ. Arkansas 

TLU-Ekona/Wisconsin State Univ. 

TLU-Maroua/Ahmado Bello Univ. 
TLU-Maroua/Oklahoma State Univ. 

Cereals Agronomy-Garoua/Cor. Univ. 
Cereals Agronomy-Garoua/Mlssissipi 
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