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EXECUTIVE SUMMARY

NCRE completed the Iast year of conteact 1Eby negotiating and finishing a hudget ond
contract NCRE 118, Under this thivd contract twetve IRA researchers were selected to do
advanced degree stndies. Several consullants were contracted 10 assist researchers in specilic
arens.

Hightand Maize Breeding continned o develop materials For the mid and migh
altitude regions of Cameroon, Severat promising varietics were advanced to on-Farn yield
trials and tive hybrid selections weore Jhosen for testing. Work continued on selection and
purification of existing tines anzd populations,

Riphland Maize Apronomy planted a 1ol of eleven trinls concenting  soil
amendments to improve soil fertility and crop residue management. Gver half of the swdies
concerned imtercropping or double cropping with grain legumes, colocasia, hedge rows or soil
improvement legomes,

Lowhnd Maize Breeding carticd on work of improving maize papulations and
developing varicties for the fowlands, The total number of tsials inereased by 20% over that
o 1989 A 1otal of 768 genotypes were tested for the hybid program,  Nine vaziclies
underwent sced n*iplication for distribution to farmers,

Lowland Maize Agronomy concentiated on improving soil fertitity welh ntinismem
use of inputs such as levtilizers and hegbicides, Special anention was given to use of improved

fallow nunagement systems, green manme production with fegame trees, crop associations
and rotations and wse ol supplementaty fertilizess,

The Rice Breeding anit concentiated on irrigated vice varicties.  Previons activities
of introduction, cottection and evaluation of gecmplasm continned,  Maore emphesis was
placed on selecting apronomically impraved vaicties with tesistance o toleymice 0 stiesses
such as low temperatne, blast, sheath rot and glome discolonation,

Rice Apronomy pave emphasis to tettilizer manapement and cafluea pictices for
improved varicties developed by the imeeding progsam, Severat experiments concerned Crops
associated with rice or planted aiter rice i 1otation,

‘The Cereals Apronomy Unit at Gauona conducted research hoth on-station amd on
farmer’s fields for Maize aml Sorghum, Tests were done using green waize as a short term
garden crep for the lnmper period. Tillage tests, brewery by-product tests, seed treatment
and Striga Contiol were the miajor lines of research followed, Seed toultiplication was done
for varictics of Maize, soybean, pigeon peas and crotalaria,

Sorghum and Midlet Rrccding concentited on development of open poilinated
Sorghum and Millet vinictics as welt as hybrid Sorghom varicties. Many international trials
were cvaluated i the semch for new genetic matetial. Materials developed in Cameroon was
tested apainst other viricties, A total of 110 Sorpham hyhrids wete developed, Seed of 20)
tocal and developed varictios were maltiplicd Tog use by other reseachers and seed producers,
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Sorghum and Millet Agronomy rescarch was conducted both on-sation and on
farmer’s ficlds.  Reserch centered around soil and water conservation, eflicient use of
tertilizers, control of Stiga, arimal diawn licld equipment and developaent of a local soil
testing laboratory,

The Bambui Testing, and Linison Unil lad their most imbitions year in 1990, The
retn of two researchiers fiom studies in the USA gave them additionat stall 10 increase their
research program. - Over 60 farm householls were swveyed with regards (0 maize storage
practices. Market prices were continuously monitored in 11 village markets,  Over 300
minikits were distibuted for festing 9 improved maize varictics,  Seed of KASAY naize was
direetly distributed to timers,

The Bkona TLA identiticd seven constiaings (or action or further stody, “These were:
(D low soil festility due to shorened Gallow (1) inseet and weed problems (33 labor
bottienecks (1) Tow-yielding, and disease prone local vaticties {53 crop matketing {6) diffusion
of IRA fechmolopics and (7) maize stoape. Specitic activities included co'lection of data Tor
econotmic models, wenket price vecording, tedilizer risk analysis, impict smvey, malysis of
storage methuds, on-fanw triats, on-station uials and completion of soil profite descriptions.

The Marova VLU reorpanized their activities to allow a reduction in the vumber of
sorvey vilisges and (o seleet 4 permanent research villapes, Fainphasis was given to three
main 1escarch opriations: dispnosis of  Guming systems: on B testing o wnproved
technolopics amd pratices; and dissemination amd extension “The agriewhiual practices
survey completed its secomd vear with more information: collected on envisomnental and
management priciices,

The Hkolbicssm TN had s tep prionity i 1990 the closwe on several 1esearch
activities, The primmy nuew dnitiative for 1990 was a serics of atlempls to csiblish alley
cropping, border hedpes and improved  tllow sites. 10 was determined  that variety
mtroduction i the most promising avene 1 increasing, productivity, Fertilizer and other
chemical componeets are not likely w be tapidly adopted. Problems were encoontered wt the
estallishrment of bogder biedpes,

Cerenl Pathialepy concentrated on Maize pathelogy. Both Highlamd and §.owlind
vatricics were sareened ot Foumbot amd Nkolbisson. 10 appeared that both types of aaterials
conld be clfectively sorcensd at Fonmbot this seducing costs. In othier tests the type of land
preparation biad significant clfects on severity of Rbizoctonia bligls.

The Rice Patholopy propcon concemteated on the Mbo Plain,  Swiedies weie
completed onelfects oF nittopen, planting dates and soit prepacation on the incidence of
pyricularin,

Hightand Cerenls Entomology contimeed o wonk on paain siorage methods uscable
by Gomers, Local vanicties of iaize were stifl betier when evaluated for storage gualities.
Sealed storagre was hettey than most other types, Addition of protective insecticides increased
the gquality of stowed prain,

Lowland Cereals Entomolopy continued studies on (he Maize stem borer,  Trials
tested chemical contols, clfeets of interesopping peanuts and manioe, soil fertility and

selection of resistan vnictivs,
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FORWARD

The purpose of the National Cereals Researeh aud Extension (NCRIG) Project is
develop Cameroonian institoional capacity to provide high qielity reseatch on cereals amd
ta develop necessary linkages hetween famers and researchers w facilitate the transniission
of rescarch results,

The NCRIE paaject is co-sponsored by the Government of the Republic of Cameropn
and the United States Apency for International Development, I tonph the NCRE Praject,
the [nfernational Tnstitute of Tropical Agricivre FTA) was contiacted o pavide technical
assistance to the Invilate ol Aprienliwal Reseineh (IRA)Y since 1981, NTA welmiead
assistnts work collabotatively with IRA national counterparts in ceresls breeding, agroaomy
aod farming systems rescarch and extension.

This annaal repont paives an overviess of eseateh activilies il lindings of 1990, (he
fifth year of the secomd phese ol the projeet. The teporl s divided imo six substantive
chaplers, covering project administiation, the fom comnudity 1eseach units {Maize, Rice,
Cereals Agronomy and Sorghum/Millet) and the Testing and Liaison Units (T1,Us).

The Maize Resesmeh Unit had foe resesteh progeams in 1990 Hiphland Maize
Meeding, Hiphtand Maize Apronomy, 1 owlamd Maise Mecding and Lowland Maize
Agrononty.  The Hiphlard Maize Propram is based tn Bambui and the Lowland Maize
Program ar Nhollsisson,

The Rice Reseach Uniy encompasses 1 Rice Beeeding, Progeam amd a Rice Apronomy
Progiam both based a Dschang.

The Cereals Apromamy Research Hnit comsisas of a <inple rescarch prograne based i
Gaowr. This unit is responsible Tor bot maize and sorghum vescacch on-station and on-
farm.

The Sorghum aad Millet Research Unit bas a breeding progiant and an agromomy
program at Matowa,

Testing and Liaison Units ave the toming systems vesemceh and extension compunent
of the project. “There ane four TLUS based at Bambai (Westein Highlands), kona (High
Rainfall Maiid Foresty, Macowa (Sudano-Sabelian) and Nkolbisson (Semi-homid Torest).

I addition 10 (hese progeams there e sopport units within IRA such as plant
pathology (Bambui) and cerenl entomology (Dschang and Nkolbissony which work with
several cureal crops,



1. ADMINESTRATION

1.1 INTRODUCTION

During the filth year of NCRE-Phase 1, project statf continved to improve the
rescarch capacity of IRA. All parts of the 1RA cereals program were involved with generating
high quality research as well as improving the linkages between farmers and researchers to
utilize these rescarch resslts,

1.2 OUTPUTS AND ACCOMPLISHMEMTS

Two IRA researchers suceesstully completed their degree programs in the USA and
returned 1o duty in Cameroon. One more researcher completed bis in-country tield work for
advanced degice program and one reseaschier completed all requirements for his PhD degree.
Seven other 1RA rescarchers continued iheis programs of sindy for advanced degrees in the
US. Thice IRA rescarchers departed for goaduate training in the USA. Twelve researchers
were selected for degree siady programs in the USA vader conttact 111,

Shott tenin training in Camereon included 2 workshop on MSTAT held in Yaounde
and Maroua. Training in the wse of word processing sofiware was given by Mr, C, Monang
at several NCRE locations dering P99,

During 1590 NCRE contiact 1T praject proposal, budget and contract were drafied
and negotiated.  An ontside consultant, Pr. Guy Baitd, was recruited o assist writing the
comtract i1l proposal. - Subscquent negotimtions resolied in a budget for the proposed work
plan, A final conteact was written and negotisted among stalf of IRA, USAID and NTA.
Bids were solicited and evabiated for sub-contiacting of purchasing and long term training
services nnder NCRE 1L FISATD completed a commendity inventory and end use check of
all project cquipment and supplics,  Adveitising and interviews were staried 1o seciuit new
statt tor contract 11,

Over 125 visitors passed theough the headguarters office during 1990, Visilors
included efticials friom Cameroon govermment ministries, loreign embassies, nationat research
programs of other Atricim pations, imternationad research centers, American university staff,
local schouls and ofticials of USAID.

The NCRE project linanced attendange of 20 stall and counterpunts in 13 sational and
international mectings, symposia and scminars during 1990, Projeet stall and countetparts
participated in numerous other mectings and conferences under 2 sponsorship of various
international fumding ageacies. Al NCRE staf¥ participated in regional planning meetings
to determine annual work plans and objectives.

A few cemaining items ol eguipmem s sapplics were teecived dwring 1990 (hat bad
been on onder. These Hems were dispatched 10 each lecation as sequited. Among the
cquipment items 1eceived was a year's supply of maize pullinating bags and special mesh bags
for drying maize cobs,



Five consoltants assisted the project during 1990, Dr. R. Boxall toured all NCRE
focations 10 evalvate the scope (or on-farm rescarch of grain storage problems,  Dr, N.
Hulugalle evaluated soil erosion problems and research methodologies in Garova. Dr. B, T.
Kang evaluated methods of better soil management to control erosion, also in Garova. Dr.
K. Nwanze trained technicians in the Sorghum program 1o evaluate insect damage in the
field. DLJ.MmumxwﬂasmIm1mﬂwlummanu»mc(bmﬂsAgnmumypnmmnnu
make an evaluation of weed management problems in the north.

1.2.1 Chicf of Parly

QON.: To assist researchers in achievesont of project goals.

SUB-GOAL

QUTRUTS

ACCONPLISNENTS

1. Provide overall plamning and
supervision of techrical
performance of technical
assistance team,

2. Facilitate ]iaison between
USAID, ITITA, IRA and other
organizations cooperating with
the project.

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

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

5. $uide and assist
adeinistrative officer in
providing aMinistrative and
logistical support to stalf.

1.1 Stafl meetings held
1.2 Fleld visits undertaken,

2. People aware of projert
activities and accomplishments,
activities ceordinated,

3. Rational work plans.

4, hchievement of training
goals,

5, Stalf able to accomplish
research objectives,

1. Annual progran planning
scetings held in February,
Seni-Annual Proqress Report,
Annual Workplans vere published.

2. Meetings were hold between
TITA, USALD andd 1RA to define
detalls of BCRE LI budget and
contract,

3, Field visits vere undertaken
and technical discussion were
held.

§. Two National Counterparty
retutned from training. Tvelve
have been selected to leave for
training.

5. Weekly mestings held with
Adninistrative staff, gave new
responsiblities to
Muinistrative offjcer,




1.2.2 Deputy Chief of Pasty

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

SUB-GOAL

QUTPUTS

ACCOMPLISHHENTS

1. Design and install
conputerized inventory system to
facilitate wanagewent of project
equipeent and supplies,

2. Design and install
couputerized accounting systen
to manage project fimances.,

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

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

1. Computerized Inventory
Systen.

2. Copputerized Accounting
Systen

3. Training materials and course
presentations.

{. Semi-annval progress report.

1. System designed and written.
Testing comploted. User’s
panual printed. Data entry
coepleted.

2. Systes designed and written,
Prelininary testing completed,
Systea placed in seryice at
dkelbisson office.

3. Staif able to use word
processor for scientifie
writing.

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

1.2.3 Mninjstratiye Officer

GOAL; To assist researchats in achievenent of preject goals

SUB-GOAL

DUTFUTS

ACCGHPLISHMENTS

1, Facilitate llakson hotwesp
researchers, 11TA and USALD.

2, Provide adninistrative
support to researchers.

3. Provide research, office
paterials and ¢ehicles to
researchors,

4, Computerize office
opatations.

1.1 Reparts Proparsd
1.2 Felicy statenents jssued

2. Researchars free work toward
goal achievement

3. Haterjals to vesearchers

4. Reports produced accerately
efticlently and on schedule

1. Monthly €inancial reporte are
up to date.

2. Bental contract and paywents
are up to date, Stafl assisted
for annual leave,

3. M1 equlpeent orders recelved
an} inventoried.

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

1.3 OTHER ACTIVITIES

I addition 1o the sepalar processing, of timmcial repors and expense claims a lage
nuher of travel arrangements were made Tor st and counterparts 10 attend professional
meclings, training programs and to provide statf with home leave arrangements.



2. MAIZE RESEARCH UNIT

2.1 HIGHLAND MAIZE BREEDING
2.1.1 INTRODUCTION

This was a tlandmark year for Hightand Maize Breeding in several respeets: |, Three
populations under development since 1984 were tested tor the first (A'TP and Larly While)
or second (HAP) year as varieties, and are proving suceessful. 2. The second year of testing
of advanced hybrids confirmed five entries which could now be placed in pilot seed
production testing. 3. The first counterpart breeder returned from M.S. training and a second
departed for training. 4. Screenhouses for streak virus resistance screening, requested since
1984, arrived in Noversher and plans are underway to set them up,

A major effort was miade to put genetic materials developed over the past seven years
into the international maize biceding systems as well as into long tetm storage for
safeguarding. Visiting breedos from CIMMYT-Harare, Pioneer Overseas (Havare}, Zambia,
and 1ITA obseeved these materials in the field and were sent major shipments of lines and
variclies.  Arrangements tor long tern storage are being made with CIMM Y T-Mexico and
USDA,

2.1.2. OUTPUTS AND ACCOMPLISHMENTS

GOML; To Increase maite preduction In Cameroon through the ldentilication and developsent of suitable maite
varieties for highland areas.

SUB-GOAL OGTFOTS ACCOMPLISHITHTS
1. Improve varietal source 1. Source populatiors japroved 1.1 Population ATP w¥as cycled
pepulations. for agronomic traits. through two location half-sib

family relection,

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

1.3 Selectjons fros the Righ Al-
titude population weee recorbined
to conplete cycle 2 of hali-sib
fanily selection.

2. Select nev vaietles for pos- 2. Data on new varieties cop- 2.1 The Kational Variety Trial-

sible release, sidered for release. Hidaltitude fate [NYT-IML)  was
evaluated at 6 borations. the poy
ATP population ramked high in
field,




SUB-GOAL

QUTPOTS

ACCOIPLISHUENTS

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

4. Select wybrids for release,

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

3.1 New inbred lines selected for
agronoaic tralts.

3.2 Improved source synthetics
for inbred extraction and variety
Eornation.

4. Data on hybrids consideted for
release.

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

5.3 Dreeder seed for mext cycle.

2,2, The WT-MAE (early) ldent-
1fied tha new Farly White popula-
tlon ar the best overall early
maturing variety.

2.3 The WVT-BA (high altitude)
identified the R'P as the best
overall high altitude entry but
indicated the nead to use the
Improved Hdu Local and Pool 9a,
Synthetic as donor of better ear
and plant traits rerpectively,

3.1 Selection and selling was
mie in lines at all stages of
inbreoding, Selection among 290
testeross entries was made across
3 locations, with selections ad-
vanced to hybrid testing.

3.2 Foreation of varietal syn-
thetics from selectad inbreds
contfnues,

3.3 Selected inbreds are inter-
pated within heterotic groups to
initiate new inbred formation,

4.1 Evaluation of 108 prelininary
hybrids plus chocks was made,
across four locations. 26 en-
tries wore snalocted for the 1991
adwanced hybrid trial.

1.2 702 16 entry ~vanced hybrid
trial identified 5 salections
which cowld be tested in pilet
geod production by potential hy-
brid seed producets.

5. Far tn 1ou nelection/seed in-
ctease, aweraging 0.1 ha cach,
vas made for 15 varieties,

2.1.3. OTHER ACTIVITIES

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



Technicians and counterpart scientists continued ai-the-job training, with two new

technicians being added 10 the unit, one each in Bambui and Foumbut,

Pr. Lverett auended the ITA Maize Program workplan conterence and Dr. K,
Fischer IITA DDG (Research) visited this unit from HTA, Dr. C. Mungoma, principal
maize brecder for Zambia, visited the program tor six weeks at harvest. Dr. K. Short,
principal midaltitnde breeder Sor CIMM Y T-Harare (responsible for Fast and Southern Africa)
and Mr. B, McCarter of Pioncer Overseas, Harare, (tesponsible for all inidallitude breeding
for Africa) visited for une week during harvest. Dr. Short brought data indicating that some
fines we had previously supplicd had beer a the top of their testeross wials in Zimbabwe,

Seed of inbreds, hybrids, and open pollinated vasicties was provided to CIMMYT-

Harare, Pioncer-Harare, Zambia and 1ITA. Seed of lines and vitrieties is being sent for long
term storage 41 the USDA and CIMMY T-Mexico.

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

Equipment on request and delivered in 1990 included two screenhouses lor maize
streak virus resistance breeding at Fowmbot, 1wo heavy disks for primary tittge a1 Foombot
and Bambui, an equipment uailer, a single ear power sheller and some hand shellers. In this
end of phase year, it should he noted that this unit, since 1984, has been responsible for most
major cquipment purchases at Bamibui Station, including three tractors, plows, disk-larrows,
heavy disks, and laboratory equipment Gincubator, sterile wansfer howd, microscopes, ete.).

Facilitics development (work space, seed store, seed dryer, ete.) did not progress at
Bambui in 1990, Designs for these facitities still have not been courdinaled with this unii,

2.1.4. RESEARCH FINDINGS
2,1.4.1. Improve Varictal_Souice Populations

The Acid Toleramt Papulation (ATP) was evaiuated as Balf sib famifios (cycle 4, 338
entries, 2 reps per location) at Bambui lain (acid site) and Bansoa (fertile site), ') hirty nine
families were sclected w advance the popnlation by recombination in the dry scason nursery,
Yellow tlinty grain, high yietd. and pood plant type continue 10 be principal seleetion criteria.

Fifty four families sclected in the 1989 High Altitude Population (1A} half sib
famity trial were secombined 10 complete cycle 2. 1Cis recommended that AP be inproved
in cac-to-tow isolation selection in futue yemrs, since only one peneration per yeae can e
abtained in the high altitede 7one (IHH-2200m). AP is still maintained as o mixed white
and yellow grain type, with the option of using cither color in varicty lormation, In the
pursery recombination of selected Bamilics, crosses of HAP to Iproved Ndo Focal and
Poot9a Symthetic were made as o first step of incorporatiog traits trom these populations (ear
type from Ndu Local and plant type fiom Pool9a Synthetic),

6



Population 32 (Tito) line tesicrosses onle the B heteetic groop single cross lester were
evaluated at three lovations and selected dines were placed in the 199013 nussery to recombine
the population as an inproved source of inbred lines, The population still lacks streak viras
resistance, bat is acceptable for other midaltitede leal diseases, Population 32 has excellent
plant type and white Hinty grain.

Population 435K, having been selected Tor teal’ discase resistanee at the S1 and §2
stages in the nursery, was reconthined (wice,  As vesistance w0 midaltitnge leaf diseases is not
yet sofftcient for inbred extraction, selling to 83 with selection and subsequent recombination
should precede inbred extraction. as was the procedure with Population 32,

(o addition very sl progeatns in sweet-com conversion progressed, producing MSR-
sh improved one cycle for germination, and MSR-su (BC2), making available two types of
midaltitude adapied sweetcorns. MSR-sh is very sweet with the long shell lite typical of the
sh gente, bat with poor permination. MSIR-su has pood germination but has more stacch (less
sweet).,

2.1.4.2. Sclect New _Vacictics_foc Possible Relecase

Advanced open pollinated varicty toials were mon inthe wid and high altitudes, la the
midallitudes, they consisted of a late set, National Variety ‘Trial-Midaltinnde 1.ate (NVT-
MALY aumd an canly set, NVI-MAL,  Fhe sites were Fouvmbot (000m, Tertile), Bansoa
(E400m, lertile), Bambui Plain (1300m, acid), and Babungo (1180m, fertile) in the Western
Highlands, and Mbang Mbitni and MAISCAM  (both apparently modetately acid and
approximadely R altitcde) on the Adamawa Phtean, A site at Tibati was tooded out.

Inthe NVE-MAL CCables T and 23, entiies inctuded COCA, Shaba, Fht¢5MSRET and
three varictal synthetics as lile nitining, white prained varicties, Kasai as a short, inter-
medinte white entry, two versions of ATPas a fate yellow fint, and 28200 (lhiom Zimbabwe)
as a hybrid cheek. 28206 was supetion in yield Gaverage 18%) to the top o.p. vari .y at ali
locations except Foumbat, where o mid-vegetative prowth drosght and heat period favosed
an infection of lowknd 1ast (Puccinia polysora), to which ZS206 is not resistant, As in the
past, there was no signiticant difference among the open pollinated varieties across locations,
S0 they must be ditfereminted hased on other teaits:

I AT and COUA were developed primarily af the acid, P lixing site of Bambui Plain,
where they petform wel,  When grown on maote fetile sites, they tend to he
onacceptaldy tall and prone to ladging, amnd ace thus preferable only on the morse
ditticolt soils. ATP had the teast car ot and lintiest geain in the trial,

2. Kasai has the shortest plant type and Jeast lodping, and is thus stild desirable at 1000-
L0t oo lenile soils,

3. “The varictal synthetics as s pronp combined pood apronomic teails, car tiaits, and
yicld, 1o pive the best 1ol petformance scross sites,

4. Our lickl observations indicated thiat no apen pollinated viniely was superior across
teaits (o Shaba on the Adamawa Plateine, preventing recommendation of a eeplacement,
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fn the carly maturing trial (NV'I-MAE), entries inctuded Kasai (an intermediate
check), BACOA (yeHow dent/tlint), the new Barly White population (EW, a white i)y, and
our seselected version of the IFTA EMSR population.  Resuits (Tables 3 and 4) indicated:

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

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

3. The best agronomic seores were tecorded for (he LW population.

4. Considering the carlier llowering date as well as superior plant and ear types of EW,
the conent backeross program 10 obfain an carly, streak sesistant yellow variety,
should be restructured 10 use BACOA as the donor of yellow grain color, and EW,
which already has 505 sireak resistant parentage, as the recurrent parent, ‘This ¢can
be done in the LW isotation.

The ITTA EVE-MSR (MSR varicty trial) was ron at Foumbx, Babungo, Mbang-
Mbirni, Maiscam (Tables 5 and 6). Entries were experimental varicties from the fiest ihoee
cycles (IV83, 85, and 87) of iull sib family selection in MSR,  Across 87 MSIZ was not
available a1 one site, however. A hybrid check, 8537-18, outyiclded the open pollinated
varieties by approximately 2 T/ha. Al open pollinated entries 1L one fel) within one LSD
of each other, i.e. no significant yield differences among them,  Lowland rust was scored at
Foumbot.  Other aits did oot ditfer substantiaily.

lo the NVT-UHA (high aliitude), only three sites were available, so two trials were 1an
per site. Thie same varieties were also compared in the 1LY on-lamm trials, with similar
resuolts to those presented tiere (see TLU report). As usual, the high altitude sites are more
variable due 10 dilficult soil conditions (acid, 1® lixing soils at Santa and Upper Farm), as
well as a seedling 1oot and stem rolat Santa which reduieed stands. Entries included the High
Altitude Population (HAPY, Improved Ndw Local, COCA. and PoolYa Synthetic.  Results
across sites (Tables 7 and &) indicated that HAP and lmproved Ndu Local yickled
signilicantly better than the other two entnies, "The best plant type, including lodging scores,
was tha of Pool 9a Syn, while the best enr scones wete from Ndu Local and Paol 92 Syn.
Ndu Local is least decirable for plant height. It is therelore recommended that the Process
ol mearporating the hest families of Ndu Local and Pool9s Syn into NAP for inprovement
of ear and plant type be continued, and that the high altitde program concentrate its efforts
on car o row sclection/seed merease of HAP® at Mbiyel TDC, which is the site most
representative of the high altitde maize growing zone,

2.1.4.3. Develop Inbseds_for Synthetic s Nybrids, and Populition Improvement

Sclfing i crosses involving the reciprocal source synihictics and Fast African
introductions comtineed, with sepscgating lines fiom 81 10 $6 being advanced in the nursery.
A new eycele of the reciprocal synthetics is heing formed in the 19908 nursery,



Recyeling of the best lines through the reciprocat synthetics A and B in a reciprocal
recorrent sclection system, using single cross testers at the 83 stage, provided the principal
source of lines beiny advanced into 1991 preliminary hybreid trials. ‘Testeross trials, totaling
290 entries wilh checks, were planted a1 3 locations, 2 reps per focation in 2-row plots. The
S¥s were advanced 1o S4°5, and those lines seleeted in the testorosses were planted in the
19908 aursery for formation of the preliminary bhybrids.

Vinietad Symthetic 4, fust cccombined in 19BUB, was placed in cor 1o row
isolation/tecombination in 1990A. A third recombination is heing done invhe 199003 nursery,
In the Tormation of fulure varietal synthetics it wouid be advisable 1o select the component
inbreds for uniformity in plant 1ype contribwtion, gerhaps by a growout of a diallel among
lines, 1o avoid (he heterogeneity in the comrent synihetics. Grain color mixes can be
maintained {as in Syn 4) in carly recombinations and testing, with color sorting prior 10
varictal telease. Given the perforaance of the varictal synthetics across (raits, we can
conchude that Tor the fate maturing mid-altinde types (the (st of the inhred development
programy), it is nol necessary o maintain a paallet population improvement program for open
pollinated vanicty developinent.

A small grogriam of conversion of ULS. popeom lines to midahitude adaptation was
advanced by selling in the equivalent of the Gist backeross gencution, Progress has been very
slow, requiting two 1eversals of the backeross program 1o obilain hetter recombinants,

2.1.4.4, Sclect Mybapds_for Ketease

The Advanced Hybrid “Trind was tan at the same six Jocations as the NVI-MA,
Entrics included 15 single crosses promoted ftom the 1989 pretiminary bybeid and NTA
hybrid wials, as well as the Zimbabwe 728206 check, Tl tial was in 4 1eps with 4-row
plots. Resnlts CFables 9 and 1) indiced signiticant yield differences at all sites and across
sites, with the clwek tanking ind. The cheek yield wias 1educed at Boumbat by towland rust
(P. polysma); most NCRE lines cacry some resistance to lowland discases due to ling
selection at a teansition altingde (1O0M e Eormboy). Z5206 pecfonmed selatively belier on
the Adamawn Platean, wheie the chinate is mene siwilar to e, Zimbabwe than the high
rainfall Westein Hightands,  Boased on agtonemic and ear tiaits, live hybrids can he
recommended for potential pilot seed production testing by seed companies: 88009 x 87036,
B8O x MM, 8534-7, 87306 x RRO3O. aisd R2014 x MM, The first is a yeHow x while
cross, and 8334-7 an HEA hybridy is a yellow Hint; the others are white flint and Hint/dent
ypes.  Hosk cover and ear rot resistance ol (he NCRIE hybrids is bettar than that of the
cheek, and planmt type and standabifity are pood, ACMAISCAR, where an appirent nutrient
deficiency cavsed excessive stalk lodging, only 88009 x 87036 and Z5206 were standing
well, however,

Four sets of pretimimuy hybrids were testod, A3 eatrics prer set in Yieps, 210w plots
at 4 Jocattons (Fomnbot, Bambuoi Phin, Babmngo, and Mbang Mbieni). Checks were 75200
and FMG)MSREBT, which anped in yield Tom 11108 and 70-7.4 T/ respectively in
the fonr sets across sites. “The Tregqieency of aceeptable hybrids was higher than in the past
{20 were seiected tor advancement), retiecting the inrovement in parental lines devetoped
i the program since 1981, Sclection was hased on agronomic type, husk cover, ear ol
resistance, gugin iype (prefevence to Hintier textme), and yickl. ‘These seleetions are intier
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than the Zimbabwe hybrids, which increases sesistance 1o storage pests and the yield of grits
for the brewery indusiry. 1o the tables of top yielding entries plus checks across sites (Tables
11-14), hybrids setected for advanced trials are (by order of entry in the tables):

Set 15 2,5,6,7,6,9,11,12
Sct 2; 3,4,0.7,8,9,10,11,12
Set 3: 3,5.8,9,11
Set 4; 6,1,9,11.

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

In addition, a trial of Pivneer hybrids from Zimbabwe was run at Foumbot, Babungo,
and Mbang Mbirni, 3 reps per docation, 2-row ots. Results ¢Tables 15-100 showed
substantial variely x location interaction, rellecting partly the lowlad sust infection at
Foumbol on some entries. Flusk cover, car tot, and deep deat grain type are problems with
most entries. Data has been forwarded to Pioneer-Zimbabwe to facilitate selection of hybrids
for initial sale in Cameroon. Pioncer will be testing NCRE-ERA lines in combination with
their own, which should improve their hybrids for the above naits. As no other seed company
is currently installed in Cameroon, close covperation of this unit with Vioneer will he
essential to the cventual use of NCRE-IRA lines in bylids produced and marketed in
Cameroun,

2.i1.4.5. Improve and Inceease Sced of New and Established_Varictics

Ear to row isolation/seed increases were made in 15 varieties, with 0.25 10 (.5 ha per
variety. “Phey include:
Bab()MSRED, F(5)MSRE?. Kasai. Fm ly White, and Synthetic 4 at Foombot; COCA,
COCA-LpZ, BACOA, and ATP at Bambni Phiin; Synthetic 3 at Bahungo, Shata at Mbang
Mbirni, HAP and lproved Nou Local at Samia: Ekona White and Ekona Yetlow at Befang,

Kasai x MSR BCY and COUA x Syn BCT were screened and selied at FEEA, and the
S1's were forwarded 10 Bambui while being screened and scoved at 1FEA. Recombination
of selected S1°s will be made in 199, giving the final version of streak resistant Kasai and
COCA-SR BCL. After a second recombination, both varictics should be compued with the
original varictics.

Fourdation sced of the refeased vavieties has heen provided to MIDENO, UCCAO,
and Projet Semencier. Sced of ieleased and expecimental varicties was provided 1o the 1.0,
Agronomy Unit, MIDENQ, IRA-Dschang. and others lor twesting.



Toble 1 199 MATIONAL VARIETY TRIAL, NID - ALTITUDR LATE
TRALTS ACROSS LOCATIONS

DAYS PLART  EAR ROOT  STALK
To HEIGHT  MEIGHT LODGE  LODGE

VARIETY SILK {CH) {cty  (1-5), {1-5)
15 206 76 255 1 1.7 1.8
ATP-EVEY 77 29 136 2.3 23
NP 89 78 47 13 2.0 1.8
synthetic 3 K 238 122 2.0 2.1
COCK 78 % 138 2.5 2.2
Synthetic 1 78 9 123 2.3 2.1
Synthetic 2 I FAL] 122 2.0 1.9
SHADA 78 244 123 1.9 1.7
KASAT 77 219 106 2.1 1.4
FBT MSR 87 79 24 b2 2.7 1.9
Nowber of Locations 6 6 6 3 5
LS (0.05) 1.1 9.6 9.5+ (.6 0,4%
SE 0.41 4.0 1.12 0,20 0,17
o 2 6 12 1 30

CONTINUED

1N PLANT EAR EAR  YIELD
COVER  ASPECT  ASPECT  ROT  T/HA

VARLIETY {1-5)  (1-5) (1-5)  (1-5)

25 206 2.5 14 1.2 2.6 8.9
ATP-EVSY 2.1 2.2 1.9 1.9 1.7
ATPRY 1.8 23 2.0 1.9 1.6
Synthetic 3 1.9 2.0 1.8 2.2 7.6
Cock 1.8 1.0 2.2 2.6 1.5
Syathetic 1 1.8 1.8 2.0 2.0 74
Syathetic 2 1.8 2.1 2.0 2.0 7.1
SHAPA 1.4 2.1 2.1 2.5 7.2
KASAL 1.6 1.3 2.5 24 7.1
FBT 15% 87 1.6 2.1 1.8 2.5 7.0
lunber of Locations 5 5 6 6 6
LSD {¢.05} 0.4 0.6% 0,4% 0,5 0.8%
SE 0.14 0.19 0.11 0.15 0.
'H 3 5 23 22 10

* Varjety x Location interaction used as error.
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ZABLE 2 1950 WATIONAL VARIRTY TRIAL, HID - ALTITUDR LATE
YIELD (T/HA) BY LOCATIONS

FOUKDOT  BAMSOA  MFONTA  BABUNGO  HBANG MAISCAM  AVERAGE
VARLETY HBIRKL

18 206
ATP-EVE9
ATP 89
Synthetic 3
QOCH
Synthetic 1
Synthetic 2
SHABA
EASAT
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Table 3 1990 MATIOHAL VARIETY TRIAL HID - ALTITUDE EARLY
TRAITS ACROSS LOCATIONS

DAYS PLANT  EAR ROOT  STALK
To HEIGHT  HEIGHT  LODGE  LODGE

VARIETY SHX ({a]] {¢H} (1-5) {1-9)
Kasai 7% 220 111 1.9 1.6
Bacoa Vi) 240 127 2.5 2.3
ER n .12 102 1.6 1.6
EHSR n b | 109 2.1 2.0
funber of Locations 6 6 6 6 6

LSD (0.05) 1.% 12.1 9.5 0.6 0.5¢
SE 0,33 2.7 331 0,20 0,16
cvi 2 6 14 27 26
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CORTINVED

PLANT  EAR EAR YIELD
COVER  ASPECT  ASPECT  ROT T/RA

VARIETY (1-5) {18} ({15} {1-5}

Kasai 1.5 1.8 1.9 1.8 7.2
Bacoa 2.4 2.9 2.1 2. 7.2
EW 2.0 1.7 1.9 2.3 1.0
ENSR 1.9 2.4 2,7 2.4 6.8
Hueber of Locations 5 6 6 6
LSD {0.05) 0,54 0.) 0.4 S
8t 0.1 o1l 0.11 0.15 0.13
ot 22 24 22 9

* [ocation X Variety interaction used as error.

Table 4 1950 RATLOBAL VARIETY TRIAL WID - ALTITUDE
EARLY YIELD (T/RA} BY LOCATICHS
LOCATIONS
FOUNBOT  DANSOR  MPONTA  DABUNGO HDANG  MAISCAM  AVERAGE

VARIETY HOLRHI

Kasai 8.6 1.5 6.1 1.5 6.6 6.3 1.2
Pacoa 74 8.0 6.0 85 6.4 6.6 1.2
1] 8.3 8.2 5.9 1.7 5.4 6.2 7.0
EMSR 4.0 8.0 9.7 1.5 5.6 5.9 6.8
LSD {0.05) 0,9 s K5 s ks HS ¥s
SE 0.28 0,3 0.16 0.12 0.42 0.28 0.13
('t 7 8 5 8 14 9 9
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1950 EVP-MSR-NTITR TRIAL
TRAITS ACROSS LOCATIONS

DaYs PLAHT EAR ROOT STALK  RUST
™ HEICHT  BEIGET LODGE LODGE  P.P

VARIETY SILK {CH) {CH} {1-5)  {1-5) {1-5)
MR. B3 TIHSRW 73 248 137 1.8 2.6 1.5
BAB{3) B3 TIMSRW 6 4 128 1.7 2.7 4.7
GWE{1} 83 TZHSRW bl 249 140 1.7 2.% 1.5
J0S{2) 85 TIMSRH 75 239 124 1.5 2.1 1.7
FOU{1) 85 TIMSRW Te B 128 1.7 2.2 1.2
BARARE 46 TIMSRW n 248 132 2.0 2.7 1.0
JOS 87 TINSRY 7% 252 11 1.9 24 1.0
FBT 5 HSR 87 76 247 130 1.6 2.7 15
8537 - 18 75 254 136 1.6 2.7 1.0
00CA 77 262 141 1.9 3.0 5.0
FBT 3 KSR 85 K3 255 135 1.6 2.7 4.2
Nueber of Locations 4 i ] | ] 1
LSh (0.05) 1.34 10.14 9.5 N3 0,5+ 0.7
SE 0.81 5,13 34l 05 0.5 0.25%
Vi 2 6 10 35 28 12
CONTIRUED

HUSK PLANT BaR EMR YIELD

CQOVER  ASPECT  ASPECT  ROT T/8
VARIETY {1-5) (1-5) {1-5) {1-5}
ACR. 8) TIHMSRW 1.8 2.1 2.7 2.5 7.0
BAB{3) 8 TIHSRW 1.8 2.7 2.5 24 6.9
GWEf1) 83 TIHSRW 1.6 2.0 2.3 2.9 7.0
J0S{2) 85 TIHSRW 1.8 2.0 2.7 2.7 6.6
FOU{1} 8% TZHSRW 1.7 2.2 2.6 2.5 7.0
RARIRE 86 TIMSRW 1.8 2.1 23 2.7 T4
JOS 87 TIMSRRW 2.1 2] 1.9 2.4 1.1
FBT 5 MSR 87 1.7 2.2 2.2 2.5 1.1
8537 - 18 2.7 2.2 1.2 1.9 9.2
COCA 2.1 2.9 2.3 2.8 1.2
FBT 3 MR 85 1.6 2.6 2.2 2.6 1.5
Husber of Locations 3 ) { ¢ {
LSD {0.05) 0.5¢4 .5 0.1 0.4 0.6
SE 0.21 0.17 0.4 0.13 0.20
W'h i} 25 20 A 1

* Location x Variety interaction used as error.
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Table & 1950 EVT - NSR - WITR
YIRLD {T/BA} BY LOCATICHS

LOCATIONS

VARITY FOUMBOT  BABUNGO HDANG-MBERNL  HALSCAM AVERAGE
ACR. 83 TZHSRW 1.5 7.1 1.4 5.4 1.0

BAB(3) 83 TIHSRW 6.8 1.6 7.8 5.1 6.9

GH{1} 83 TIHSRW 1.0 7.1 7.8 6.0 1.0

J05{2) 85 TINSRW 6.9 6.9 1.5 5.0 6.6

FOU{1} 85 TIMSEW 7.3 7.4 7.3 5.8 1.0
BARARE 86 TZHSRRW 13 7.6 9.1 5.7 1.4

JOS 87 TIHSRW 7.6 1.5 8.0 6.3 7.3
FBT 5 HSR 87 1.1 8.3 8.0 5.9 1.3
ACR B7 TIHSR 1.6 1.9 6.1

8937 - 18 9.5 9.8 10.3 7.1 9.2
€oCh 6.1 8.1 8.6 6.1 1.2
FBT 3 MSR 85 1.9 8.0 8.5 5.6 1.5
13D {0.05) 0.9 0.8 1.5 s 0.6
SE 0.30 0.28 0.9 0.45 0.20
i 8 7 13 15 u

Table 7 1930 NATIOWAL VARIFTY TRIAL, AIGH - ALTITUDE
TRIITS ACRUSS LOCATIONS

DAYS PLANT FAR ROOT  STALK
T0 HEIGHT  WEIGHT  LODGE  LODGE

VARIETY SILK {CH} {Ciy (1-5)  {1-5}
p 100 PLY) [31:) 1.6 23
Rdu Local 102 269 194 2.1 2.0
Q0Ch g9a 236 12 1.8 2.5
POOL 93 SYH i) A1 110 1.6 1.9
Nuaber of Locations 5 6 6 6 6

LSD (0.05) 1.5 10,1+ 9.5t NS 0.4
Sk 0.51 2.40 .16 0,20 0.14
(i} 2 8 g 56 n
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CONTINUED

HUSK PLANT EAR EAR YIELD
COVER  ASPECT  ASPECT  ROT T/0A

VARLETY {1-5) {1-5) (1-5) {1-5)

np 2.3 2.0 1.7 2.6 5.5
Ndu Local 1.7 2.& 1.6 2.0 5.5
Q0CA 1.5 1.7 2.0 3.0 {.B
POGL 9 SYN 1.8 1.7 1.% 2.0 4.6
Kumber of Locations 6 6 6 & 6
iSD (0,05} 0.4 0.6% ns 0.5¢ 0.5
SE ol 0.12 0.13 0,12 0.16
cvi 18 29 15 P2 15

* Locatlon x Variety interaction used as error.

Table 8 1990 BATLORAL VARIETY TRIAL, BIGH-ALTITUDE
YIELD (T/HA) BY LOCATIONS

LOCATIONS

VARIETY SARTAL  SANTA2  HBIVEHT  MBIYEN2 UPPER FARML UPPER FARH2  AVERAGE
RAP 1.8 5.6 5.8 1.1 1.9 5.1 5.5
Ndu Local 5.0 1.6 6.1 1.0 4.8 5.3 5.5
OCh 4.2 5.7 LR 5.5 3.9 4.9 1.8
POOL 94 SYN 3.9 i.1 5.2 6.2 LS 4.5 1.6
LSD {0.05) 0.7 [ s s s NS 0.5
SE 0.22 0.5] 0.51 0.44 0.3 0.22 0.16
wm 10 20 19 1) 15 4 15
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Table 9 1950 ADVARCED RYBRID TRIAL
TRAITS ACROSS LOCATIONS.

DAYS  PLANT  EAR ROGT  STALX,

10 HEIGHT REIGNT LODGE  LODGE
VARIETY SILK {CH}) {cm {1-5) {1-5}
88069 Y 82036 8 N 133 1.3 13
88069 X H13l L] 257 122 1.6 1.9
15206 76 248 126 1.5 1.7
88094 X H13l 7 by 124 1.6 1.9
8556 - 6 17 257 11 2.0 2.4
8534 - 7 7% 2 116 1.7 1.5
88010 ¥ H131 77 2] 17 1.8 2.1
88016 X HI)L 79 256 132 1.6 2.0
48210 X C0 78 215 128 1.9 1 |
87366 X 88030 79 252 12 2.0 1.4
87014 ¥ Wi 80 244 1M 1.1 Lo
28010 X C10 78 254 122 1.6 2.0
87047 X H131 9 237 1 1.5 15
881031 X C10 79 258 1M 1.4 2.4
85)s - 2) 78 239 13 1.8 1.7
8516 - 1 n 0 121 1.3 2
Nusber of Locations 6 6 6 6 6
LSD (0.05) 13 8.9 7.1 NS 0.7+
SE 0.2 119 27 0.1 0.12
cy 2 [ 11 5 n
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Table 9 CONTINUED

HUSK  EAR EMR  PLANT  YIELD

COVER  ASPECT ROT  ASPECT  T/HA
VARIETY {1-5} {1-5} (1-5) {1-5)
88069 X 87036 2.2 1.9 2.0 1.8 11.1
88069 ¥ K3l 2.6 2.1 2.5 1.6 10.8
15206 2.8 1.4 2.6 1.6 9.9
88094 X H13L 1.6 1.6 1.9 1.9 9.8
8556 - 6 2.1 2.0 2.} 2.5 9.4
8534 - 7 1.7 1.9 2.0 1.3 9.1
88010 X W11 1.1 1.9 2.0 1.7 9.1
88036 X H1M1 1.2 2.2 2.0 2.0 9.1
83210 ¥ €70 1.4 1.7 1.9 2.0 9.0
87366 ¥ 88030 1.2 2.2 1.4 1.9 8.9
87014 X M13] 1.6 1.8 1.9 1.6 8.3
88010 X 20 1.2 2.0 1.8 1.6 8.8
87047 X HIN1 1.7 2.0 24 1.8 8.7
88103 X C0 1.3 1.3 2.0 1.3 8.6
8515 - 23 1.3 2.3 1.4 2.0 8.4
8516 - 23 1.6 2.5 2.6 1.7 8.0
Number of Locations 5 6 6 5 6
LSD {0.05} 0,4% 0.5t 0.5 0,5 0.9+
5¢ 01l 016 0.0 0.12 0,17
(' | 25 2 3 klH 9

% location x Varlety interaction used as error,
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Tahle 10 1950 ADVAKCED HYBRID TRIAL
YIELD (T/HA) BY LOCATICH
LOCATIONS

VARIETY FOUHBBOT BAMSON  MFONTA  BABUNGD  MBANG-HBIRNI  MAISCAM  AVERAGE
88069 X 87036 1.1 13.0 8.4 1.9 13.0 9.4 111
88069 I 11 10.4 13.5 8.5 12,5 10.9 8.8 10.8
15 206 1.9 12.0 8.1 10.3 1.5 9.9 9.9
88094 X H131 9.5 12.% 7.9 9.6 114 8.0 9.3
8556-6 9.2 1.5 8.2 9.2 10.3 7.8 9.4
85314-7 9.9 10.5 8.1 9.5 9.2 7.8 9.1
82010 X HIN 9.4 9.9 7.2 9.3 10.3 7.8 9.1
86036 X H131 9.4 11.3 T4 9.8 8.5 7.4 9.1
b8210 X C70 8.5 1.5 6.9 10.2 9.6 1.7 9.0
87366 X 88030 9.6 10.% 7.0 9.5 9.2 6.9 3.9
87014 ¥ HIML 8.6 1.6 6.9 9.9 10.1 6.3 8.8
58010 X C70 8.6 1.1 6.3 8.4 10.8 8.4 8.8
a7047 X H131 9.1 10.2 6.8 8.7 9.8 1.8 8.7
88103 ¥ €70 8.8 10.4 6.2 9.8 %.5 6.¢ 8.6
§535-23 8.2 9.5 7.2 8.0 10.3 7.1 8.4
8516-23 6.0 7.5 1.1 9.7 10.7 6.9 8.0
LsD {0.05} 0.7 1.0 0.9 0.9 1.9 14 0.9
SE 0.2 0.3 0.32 0.3} 0.67 0.50 0.1
i 5 6 9 7 1 13 9
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Iable 11 1990 EYBRID SFT 1 TOP YIELDING ENTRIES
TRALTS ACROSS LOCATIONS

DAYS  PLANT  EAR ROJT  STALX
T0 HEIGHT  HEIGAT LODGE LODGE

VARIETY SILK [4]]] (o) {1-5) (1-5)
88069 X 99246 75 263 123 1.8 1.7
88069 X 58091 n 259 129 1.1 1.1
3806¢ X 59299 78 256 129 1.5 1.7
25 204 73 248 i 1.8 1.4
87366 X 89111 n 241 122 1.8 1.8
87366 X €70 75 239 118 2.2 1.8
§8069 X 89207 i 239 116 1.5 1.5
8766 X 89199 n 251 128 1.8 1.4
89221 X 88099 n 258 136 1.4 1.3
87014 X 89293 n pAl) 121 1.4 1.3
87366 X 89241 76 ri}) 127 2.3 1.8
8160 X 89296 1% 238 14 2.2 1.5
Fbt 5 MSR 87 76 2 125 1.6 2.0
Huaber of Locations 4 4 1 ] |
LSD {0.05) 1.8% 14,5¢ 11.1¢ 0.7+ }s
SE 0.5 4.50 3.48 0.15 0.17
vt L 7 10 | kY,
COSTINUED

AUSK EMR fAR PLANT YI1ELD

QOVER  ASPECT ROT ASPECT  T/HA
VARLETY {1-5) {1-5)  {1-5) {1-5)
88069 X 89246 2.8 1.8 2.8 2.1 11.3
48069 X 88091 2.7 1.8 1.7 1.8 10.9
48069 X 89299 1.8 2.9 2.6 1.9 10.7
25§ 206 2.6 1.3 2.8 1.9 10.4
87366 X 87311 1.6 1.6 1.8 1.8 9.8
87366 X CH 1.2 1.7 2.7 2.0 9.4
88069 X 89207 2.1 1.8 2.1 1.7 9.7
87366 X 89199 1.3 1.3 1.6 1.7 9.7
89223 X 8680%% 1.8 1.3 1.9 2.5 9.5
87014 1 8929 2.6 1.7 2.5 1.7 9.5
87366 X 49243 1.1 1.8 1.7 1.9 9.5
87366 X 59204 2.6 1.8 2.4 2.0 9.3
Fbt 5 HSR 87 1.5 2.3 1.3 24 1.1
Numbar of Locations § [ q 4 {
LSD {0.05) 0.6t 0.5 0.6 0,5 1.1%
SE 0.16 0.15 [INF 0.15 0.24
cy n 25 b4 29 9

* Location x Variety interaction used as error,
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Table 12 5990 HYBRID SET 2 T0P YIELDING ENTRIES TRAITS ACRUSS BLOCATIONS

DAYS PLAT  EAR ROOT  STALK
To REIGHT  HEIGHT LODGE  LOUGE

VARIETY SILK {CH) {M) {1-5}  (1-5)
15 206 73 262 132 1.8 1.6
48096 X 99299 n 07 139 21 1.5
49274 ¥ 89302 2 21 13 1.5 1.3
89274 X 89293 72 82 14 14 i.2
9277 1 89302 12 PEY 1R 1.3 14
8809y X 89182 72 51 130 1.5 1.4
89277 X #9293 4 43 129 1.6 1.3
892231 X 89258 Yy 218 127 1.8 1.2
728 X 89293 16 18 136 1.7 1.2
88099 ¥ HIN 3 s 135 1.4 1.7
328 ) A922 75 253 134 1.8 1.6
89223 X BO260 W 216 125 1.3 1.2
Ebt 5 HSR 87 76 248 129 1.8 2.2
Nunber of locatlons i [l 4 (] i
LSD {0.05) 1.5 9.2 10.3  0.64 0.8%
SE 0.53 M 3.2 0.4 0.18
(W't 3 5 9 10 ¥
QONTINUED

HUSE  EAR EAR  PLART  VIELD
COVER  ASPECT ROT  ASPECT T/AA

VARIETY {1-5y (-5 {1-%) ({1-5)

15 M6 2 1.4 2.8 1.8 10.8
468098 X 89299 {.1 2.2 2.7 2.1 10.7
89274 X 99302 1.3 24 1.8 1.8 10.3
9274 ¥ 83293 1.4 1.8 1.9 1.8 10.2
49277 X 89302 1.9 2.5 R | 1.7 9.9
8B099 X 891862 1.7 2.1 2.0 2.0 9.8
89277 X 89293 1.7 1.3 2.1 2.3 9,7
89223 X B92%8 1.5 1.8 1.6 1.8 9.6
28 ¥ 892N 1.5 1.3 2.1 2.2 2.5
88039 Y M1 1.5 2.1 2.0 2.2 9.4
228 X 89242 1.0 1.8 2.4 2.4 9.3
08223 X 89260 1.0 2.1 1.6 1.4 9.2
Fbt 5 N5R 87 1.7 2.6 3.2 2.5 7.1
Husber of locations { { [ i 4
LS0 [0.05) 0.6+ 0,54 0.6 0.6¢ 0.9¢
S 0.15 0.1 0.15 .16 0.23
on k3] 2 2] 27 a

* Lotatlon x Variety interactlon used as error.
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Table 13 1990 HYBRID SE? 3 YOP YIZLDING ENTRIES

TRAITS ACROGS LOCATIONS

DAYS  PLANT EAR ROOT STALK

il BRIGNT HBEICGHT  LCDGE  LODGH
VARIETY SILK {CH) [[4}) {1+5) {1-5)
15 206 (ki 259 113 1.9 2.0
89291 X M1 75 260 136 a4 N |
89258 X 89182 10 245 12 1.8 1.7
89268 X 89203 n 248 132 1.6 2.7
89258 X €70 74 244 127 1.5 1.7
89248 ¥ 89243 i 25 131 2.3 2.3
83243 X 89299 76 0 1] 2.5 1.8
8326 X CI0 77 25 128 1.9 1.7
88099 X 89260 70 LY 133 td 1.6
83291 X 83099 " 57 135 1.6 2.4
B3258 X 83248 75 25 14 1.6 1.8
Fbt 5 Sk &7 76 244 123 1.9 1.9
Humber of locations ] [ i 4 ¢
LSh {0.05) 1.9¢ 1.1 9.0 .58 0.9
SE 0.50 .40 L3 0,17 0.20
('l 2 5 9 i) 35

CONTIBUED
BUSK EAR EAR PLANT YTELD
COVER  ASPECT ROT  ASPECT T/8L

VARLETY {1-5) (-5} {1-5} {(1-5)
15 206 2.4 1.5 1.0 2.0 10.2
89291 ¥ K131 2.3 1.8 2.8 2.3 10.1
89258 X 83182 1.6 1.8 2.0 1.8 10.1
89298 X 89203 1.6 1.9 2.9 2.4 10.0
89258 X €70 2.0 1.9 2.4 1.9 9,9
89248 1 83243 1.0 1.8 2.3 2.2 9.8
89243 ¥ 89299 1.0 2.7 2.3 1.9 9.8
8926 X C70 1.3 14 1.9 1.8 9.6
88099 I 89260 2.1 1.8 1.7 2.0 9.6
89231 X 88099 33 L5 2.9 2.5 9.6
89258 ¥ B9248 2.1 2.1 2.5 2.2 9.2
Fbt 5 HSR 87 1.6 2.3 3.2 2.5 1.3
Number of locations { 4 [ i 4
LSD {0.05) 0.5k 0.5¢ 0.6& D54 1.0t
SE .12 015 0.15 .16 0.2}
v 29 25 19 27 9

k Location x variety interaction used as error.
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Table 14 1590 HYBRID SET 4 TOP YIELDING EWTRIES

TRAITS ACROSS LOCATIONS.

DAYS PLANT EAR ROCT STMEK
0 RAE{GHT HEIGHT LODGE LODGE

VARTETY SIIK {CH) (M)  (1-5) (15}
89243 X 9920% 11 248 133 2.2 1.4
15 206 73 54 132 2.0 1.5
89558 X 99292 H 252 126 1.8 1.7
88098 X B9292 H M7 132 1.6 1.8
89291 X 89302 H" 233 118 1.6 2.0
89293 X 69302 % m 120 2.0 1.3
89293 X 89310 ki 255 13?7 1.4 1.3
89302 X 89292 % 210 120 1.9 31
89310 X C70 7 254 135 1.8 1.5
89310 T 89258 76 M1 121 1.7 1.5
89302 X 88099 % m 117 1.3 14
Fbt & MSR 87 N 16 A2 125 1.7 1.6
Nusber of Locations . 4 1 i 4
L5D {0.05) 1.9 13,6+ 11,5 0,64 0.9%
SE 0.57 {.08 3.38 0.17 0,17
('} k| 6 9 3 kY.
CONTINVED

BUsK FAR EAR PLAKT  YIELD

COVER  ASPECT FROT ASPECT  T/mA
VARIETY 1-5) {1-5)  (1-5} {1-5)
83293 X 89299 2.1 1.3 2.3 2.6 10.4
25 206 2.6 1.5 2.9 1.9 10.1
89558 X 89292 28 1.4 2.4 2.0 10.0
86098 X 99292 2.3 1.2 2.4 1.9 9.8
89291 X 89302 2.6 1.4 2.3 1.7 9.5
69293 X 89302 2.5 1.3 1.8 1.9 9.4
892931 X 2900 1.9 1.7 2.3 2.1 9.4
89302 X 89292 2.8 1.6 2.9 1.9 9.2
89310 X CT0 1.2 1.8 2.1 1.9 9.0
89310 § 89258 2.0 2.1 21 1.9 8.7
89302 X 88099 2.1 1.8 1.8 1.5 8.6
Ibt 5 WSk 87 1.3 2.5 3.2 2] 1.2
Humber of Locations 4 [ 4 { 4
L5D {0.05) 0.6% 0.5+ 0.6% 0,6% 0.7%
SE .16 0.14 0.15 0.16 0.26
[} ) k)| 26 20 27 10

4 Variety x locatlon interaction used as error.



TABLE )5 1990 PIOHRER HYBRIDS YRAITS ACROSS LOCATIONS

DAYS PLAHT EAR ROOT STALX
™ OEIGHT  EEIGHT LODGE  LODGE

VARIETY SILK (OH) (W) (1-5)  (1-5)
Y9G65 69 230 112 14 1.4
8919964 69 2.4 112 2.} 2.1
#919565 72 236 108 1.7 1.8
YIE6T 67 2H 101 1.5 1.6
8919556 69 238 108 2.1 2.1
88144242 H 226 112 1.0 2.2
Y9E72 09 21 101 2.3 1.6
¥9E7) 68 226 106 2.2 2.0
YIEH 10 216 107 2.2 2.1
£91958% 70 212 105 1.6 1.3
9919598 n 212 14 2.0 2.0
8919638 12 228 108 1.4 1.6
8919577 73 ny 117 1.8 1.8
8919552 T 2 113 1.7 1.6
8815765 T 236 109 1.2 1.6
8919616 70 22 105 2.1 2.0
25206 KL 251 1% 2.6 2.0
R215 n 21 m 1.4 3.0
SC501 T 242 136 2.1 2.1
15225 69 218 109 1.8 3.0
Humber of Locations 3 3 3 3 3
L5D {0.05) 1.9 1.3 13 1.0 0.7%
SE 0.69 .60 1.57 0,38 0.25
vt 3 6 1 1n L\
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CONTIRVED

HUSK PLANT EAR EAR YIELD
. COVER RSPECT ASPECT  ROT T/HA
VARIETY {1-5} {1-5) {1-5) {1-5)
Y9665 14 1.7 2.8 2.4 9.2
§919964 2.3 2.3 2.7 2.2 8.5
8919565 1.0 2.0 23 1.0 B
T9E67 .7 1.9 1.9 2.7 9.3
B919556 2.1 2.2 2.0 2.0 2.7
BBLA4242 1.7 e ? 1.9 1.9 4.3
Y9E72 2.7 1,2 2.8 2.9 8.7
YOE73 2.2 2.0 2.9 2.2 a.4
YOET 1.9 2.3 2.8 2.3 8.
8919589 1.4 1.8 2.6 2.0 %1
8919599 2.1 2.0 2.2 2.6 9.1
8919638 .0 2.0 2.7 2.8 9.0
8919577 2.6 2.3 1.8 2.2 9.6
8919552 2.1 2.0 2 2.6 8.9
8815765 2.7 1.9 1.9 2.1 9.9
8919616 2.2 2.0 2.6 2.6 4.2
15206 2.8 2.2 1.4 2.2 9.7
R215 3d 2.6 1.0 2.8 1.7
8C501 3.2 2.6 2.7 3.2 8.1
15225 2.2 2.7 2.4 30 8.5
Humber of Focations 3 3 3 3 3
L5D {0.05) 0.7% 0.6% 0.6% 0.6+ 1.54
SE 0.7 0.21 0.22 0,20 0.%%
cn 25 H 18 17 10

------

* location x Varfety interaction used as error.
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Table 16 1990 PICNEER HYBRIDS YIELD {1/BA) BY LOCATIONS

LOCATIONS
VARIETY FOUHBOT ~ BABUNGG  MBANG-MBIRNI AVERAGE

¥9G65 10.3 8.5 8.7 9.2
8919964 1.5 8 9.6 8.5
8919565 8 8.3 8.5 84
YaE67 9.7 9.6 8.6 9.3
8919556 10.3 8.8 10.1 9.7
garq242 6.6 9.0 9.3 8.3
Y9ET2 9.2 1.5 9.4 8.7
Y9E73 8.5 8.3 8 8.4
YET4 8.2 8.0 9.2 8.4
8919589 10.1 %1 8.2 9.1
8919598 10.2 8.0 8.9 9.1
8919638 8.5 9.0 9.7 9.0
8919577 8.2 9.5 1.2 %.6
8919552 8.3 8.7 %4 8.8
8815765 9.6 10.9 9.4 9.9
8919616 9.3 8.7 9.4 9.2
15206 7.8 9.2 12.0 9.7
R215 7.4 7.5 8.4 7.7
50501 8.4 8.3 7.4 8.0
15225 1.2 8.9 3.5 8.5
L5D {0.05) 1.0 L3 1.9 1.5¢
SE 0.37 0.46 0.69 0.55
i 7 9 13 10

4 locatlon x Variety interaction used as error.
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2.2 HIGIRLAND MAIZE AGRONOMY

2.2.1 INTRODUCTION

The Hightand Maize Agronomy Unit had a fairly normal cropping season except for
rather Inte planting and severe lodging later in the season, The sains were late and planting
had to be delayed for at least 2 weeks.

When the sains finally came they were contirgous such that geemination was good for
even the trials that were planted in the dry suil,

A total of eleven (11 trials were planted in 37 trial plots on research station trial sites
(22), "lrial and Demonsteation Centers {14) and the University Center farm (1), They were
mainly in two main themes; soil fertili y amendment throngh improved fallow, organic matter
incorporation liming, and residve nianagement and crop responses to fertilizers; plant
population, and lnd preparation method<. Over balf the studies involved either intereropping
or double cropping with grain legumes and colocasia or with hedge rows or soil improvement
legumes. Most of the plating was done on ridges as farmers do. The grain legumes used
were growigddnuts, phascolus beans and soybeans,

Due to the stiong winds that ocenrred in the middle of the season (June 11, 1990 at
Jambuti Plain and sligihtly later at Babungo and other sites, there was a 1ot of devastating
ledging  that greatty affected grain yield and the quality of the 1esult obained.

The yields of fepmmes comtinued to he poor due 1o Jack of adapted varieties, The
harvesting peviod was Iaidy dry thus allowing for good harvest with veey few totien grains
in the wists aa dia Jooge badiy,

Althongh the it bas a technician and o national comtespmt 1he team is supported by
only one compelent recorder @t one of the sites, 10 wonld gready benefit from one more
technician and two tield recorders, one al each of the other sites. There is atso a need for a
researcher who will replace the present national counterpart when he poes for Faxther training,

2.2.2 OUTPUTS AND ACCOMPLISIIMENTS.

GAL: Yo Bevelop agrensaic practices that will resubt in a sustainmible highly productive
etlze-based erepring systoms In the Hestorn Righlands of Careroon.

Sub-Goal Qutputs Accorpl jshaent

1. Detoraine response of miite 1.ear 3 of 3 vears. Responce of 1. Yield response to plant

varieties to plant population new and old varisties to pint pooulation and fertitizer of

and fertHirer. population and {artilirer for rerenkly released varieties
tecenaniation ta var lous sinilar to Kasal 1 and 85-SR
production 1nvels, sinilar to that of older varlety
1.2 Information on CUCA.
intereropping.
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Sub-Goal

Outputs

Accorpl ishwent

2. Find the most efficlent land
preparation methed for waize
based cropping systens,

3. Determine long-term effect of
residue wanagepent on
product ivity,

{. Deternine the effect of seil
fertility amendwent on the land
productivity

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

2.1 Characterize crop response
to ridge, €lat and no-till at
various fertilizer levels for
differing soj) fertility
environment.

3.1 characterize long-ters
effect of residue sanagement
practices on productivity.
3.2 Deteraine Lhe effect of
fertilizer application on the
productivity.

4.1 identity line sovrces axd

rates that would be econowical.

4.2 Compare liming with plant
organic material as soil
amendaent practices,

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

1.2 Soybean yields not affected
by nalze variety. Increase in
baize population had megative
effect on soybeans,

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

2.2 Ridge and flat had similar
labour requiresents which were
about 35t higher than no-tfll.

3.1 Maize yield from plots where
residue was previously burnt
underground was 321 lower than
whete it was buried. Burning
residue underground had higher
yield than bury residue, The
effect was greater in plots
where residue was previously
buried.

3.2 Eifect of previous residve
nanagement ¥as reduced by
fertilizer application,

4.1 Lime application increased
yield up to 5.0 Tons/Ba. Righer
levels had no additional effect.
Dolonitic lime had best results
and caleitic 1ine bad Jeast
effect on yield of raize and
groundnuts, Seil pfl was
increased by application of 1lme
but not jin proportion ta leyels.
4.2 Line application had greater
effect on maize yield than the
application of composte or plant
residue,

5. Haize shewed response to
phosphorus applied in 1987 which
was dopendent on rates
previonsly used. SSP had
greatest effect conmpared to Rock
Phosphate and PAIR.
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Sub-Goal

Outputs

Accomplishment

6, Identify cultural practices
involving Improved fallow and
aqroforestry that would Increase
lard productivity,

7. Institutional Developaent,

8, Professional Impre. went.

6.1 Ident({ication of Speches
residual effect vhich vould
increase land productivity.

6.2 Quantitication of the effect
of species on crop yield.

6.3 Quantity effect of
fertilizer application on the
agroforestry species.,

7. Tvo techniclans trained In
agronony ekills.

8.1 Attending of ASA meetings
in San Antonio-Texas.

8.2 Attending the Rest African
Fertilizer Hanagement and
Evaluation Hetwork Restings -
Lose, Togo.

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

6.2 Calllanda amd cassia had
better attributes than leucaena.
The effect of fertiliter
application on species early
gronth vas only slight.

7. On-job training of two senior
techniciais was conducted fn the
areas of soil amerdoent and
toproved fallow skill. This
tovolund taying out trials
collection and analysis of
prelininary data,

8. Presented two papers at the
kSA Heetings on “varietal
response to delayed planting”
and "Effect of Improved fallow
on maize yjeld".

2.2.3 OTHER ACTIVITIES,

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

Two trainces from the technician school at Dschang carried ow their practical training in
the unit. The areas of inlerest were eltect of soil amendnient and the other was in the area

of maize fertilizer response,

Dr. Kikafunda participated in the West Afiican Fertilizer Management and Evaluation

Network (WAFMEN) Annaal Meetings  held in March at Lome Togo. He also presented
two papers at the American Society of Agronomy Annual Mectings held at San Antonio,
Texas, October 21-26. The two papers prepared with the national counterpart were on maize
varictal response to delayed planting and maize response to improved (allow.

The team also gave 1 strong contribution in the Western Highland regional fuod crop
and agroforestry planming meetings.
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2.2.4. RESEARCH FINDINGS

Poor adaptability of grain legumes continued to give poor reselts when intercropped
with maize. n inost cases therefore, it was not possible to discern the treatment effects due
to the high coelficient of variahility,

2.2.4.1. Response o fertilizer and_plant population of
miaize variclies and in 3l soybeans
Farmers normally plant a1 populations and fertilizer raies diflerent from those used
by breeders. Varietal ditfesences can lead to differences in response Lo these lactors, To
determine whether there would he any dilferences two selatively new varieties, MSR and
Rasai I were compared with the older varicty COCA,

The three maize varicties were planied at two Mant populations the one used by most
farmers (26 666 plants/ha and the one commonty used by breeders (53333 planes/la). This
was done by varying the nunber of plants per hill; cither one plant or 1wo plants per hill in
lwo rows on top of a 1.5m ridge. ‘The plots with maize were divided into three fertility
groups low, medivm and high rates of Tertilizer (0-0-0, 50-60-30 and 100-120-60 kg
NPK/ha).

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

The results obtained are summarized in ‘Tables T and 2. There were no sipnificant
differences in yield among the vanicties wsed ilthough COCA yickled slightly higher than the
ather two varieties (Fable 1), The yickd of soybeans was also not atfecied by the dilferent
maize varicties. Fertilizer application increased the yield of maize at all locations especially
when it was applicd at the medium level. Fertilizer had g tendeney to reduce the vield of ihe
intereropped soybeat,s although (he decicase was not significamt at most of the lecations,

Reducing the plant papalation of maize, resuited in signilicant reduciion in maize yicld
at Bambui Plain and Babungo and significant tncrease in yield of soybeans at all locations.
It had no etfect on the nmber of cars pes plant. Maize giain size was however, frieatly
increased by 14% when the poputation was decreased and the crop stood better against
lodging,

Among vaticties, Kasai | was the shoriest (179 cm) and COCA was the tallest

(208cm) and MSR was intermediate.  Addition of fertitizer increased plang height at both
plast populations (Table 2).
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When soybeans were planted as a Sole crop, Festilizer application sigaiticantly
decreased yield at Bambuoi Plain and Wum, had no eftect at Bansoa and increased soybean
yield at Babungo. The overall effect was a 6% reduction in grain yield. This indicates that
reduction in yield when i was intereropped with maize was related to both the shading effect
of the more vigorons maize and the direct elfect of the fentitizer or soybeans,

In conclusion, the varicties tested are not siguificantly dificrent. ‘They also have a
simitar effect on the soybeans when the two are intercropped. Choice among the varieties
wonld depend on olher characters such as storability, resistance 1o disease and insects, This
confirms the resuits previously obiained in the same siidy. It is recommended that the study
ae discontinued until more varieties are available for agronomic studies.

2.2.4.2. Maize_Yicld aml | abeur reguirements as affecied by the Jand
preparation_ methods,

Farmers in the wmea ridge the land during Jand preparation, This was perceived to be
time consuming withowt having additional yicld benefits, To determine the relative merits of
land proporotion methade on fahour reguirement and yield, a trinl wos started in 1988 at
Bambr: Plain and Babunge and has been carried ond througl to 1990, The effect of three land
preparation methods; ridge, that and no-tl) on maize yield were compared o1 three fertilizer
levels 0-0 0, 50-60-30, and 100-120-60 kg NPK per heetare. Fach treatisent was replicated
four times a1 cach Jocation.

‘the yield results obtained indicate that i hoth Jocations, planting on the ridpee resolied
in the highest yiekl (Fable 3a.) At Bamimi Plain it outyicld planting on the ffai by 10.8%
and planting on the No-till by 72% (2.78 vs 2.53 and 1.62 Tons/Ha). At Babungo, the
corresponding {igwes were 18.4% and 56%. At both locations adding fertitizer increased
grain yicld especially when the increase was Irem 6-0-0 to 50-60-50 kg NPK/Ha. indicating
greater efficiency at lower fertilizer levels.

There were no sipeificant fetilizee x Tandd prepatation method intesactions thus
indicating similas vesponses to fertilizer for all prepmation methods, Combined analysis
showed significant fettilizer x location interaction which was dune 1o greatsr response to
tertitizer su Babungo compared with Bamboi plain, ‘There was a highly signilicamt correlation
hetween she mumber of caes per plot and grain vield especially al Bamboi Plain wisich was
related 1o the poor establistunent and growth under ao-till conditions.

As regards fabour reguirement, plasting on the {lat requised the highest tabour and
was significantly greater (han thit reguired by other methods (Tabile 3b) at Bambui Plain,
No-till required the least labour. Whereas tilling and ridging required similae labour, the crop
planted on the 1lat required more Tabowr at weeding than when the crop was planted on the
ridlges (113,10 man-days vs 80.2 man-days).

Al Babungo plantiog on ridges and planting on the {lat required simitar amounts of
lahonr due to the intec-operation adjostents similar to those of Bambui Plain,
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It can therefore be concluded that planting on ridges is superior to other methods,
Any recommendations should also take into consideration the effect of the various methods
on erosion control, weed control. Soil properties such as compaction, fcaching and nutrient
recycling as they relate 10 plant residue and organic matter should also be considered.,

2.2.4.3. The effect of Residue Managemeni on the yicld ofmaize,beans and colocasia,

This is a report on a continvation of a long term study started in 1985 a1 Bambui
Plain. 1t involved the determination of the elfect of residue minagement fertilizer on the yield
of the various cropping patterns. The resulis of the previous years 1985 - 1988 are reporied
in the NCRE ansial reports of those years. ‘They indicated that burning residue underground
resulted in initial yields of as high as 500% of those obtained from plots where residue was
only buried. There was yield reduction in plots where residue was burnt under ground with
subsequent cropping such (hat the yields obtained in the fourth year were onfy 62% of those
obtained in plots where residue were buried,

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

Figure t: RESIDUE MANAGEMENT TRIAL - “IREA AMENTS 1990
GROUP A,

Previous_Residue Fertillizer Levelr New _Residue_Management
Management (kg NPK/Ha) and_Cropping Pattern

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

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

underground.
GROUP 8.
Previously Burp Fertilizer Ney Residue Management
Residue at Soj]
Surface. 1}y 0~0-0 1) Bury Residue
2) 50-+60-30 2) Burn Residue
underground
3) 100-120-60 3) Remove residue

4) Residue burnt at
s0ll surface.

Plant Population: 1) Maize: 53339 plant/hn in the maizoy
Beans interceop 41000 plant/ha in the
maize/Beans/Colocasia Intercrop.

2} Beans: 177 000 Plant/lla,
3) Colocasia: 20000 plants.

M = Maize, B = Beans, C = Colocasia.
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The resulis obtained wete quite interesting,  Considering the plots that previously had
either residue boried or burnt underground, there was a significant reduction in yield in the
plots where residue was previously burnt underground as compared 10 where residue was
previously buried (Table 4. This was associated with greater number of ears and higher 1000
grain weight.  “The number of planis a1 harvest was not affected. Previous residue
management did not have a sipniticant effect oo the yield of beans,

Vetiilizer application increased maize yield., This was mainly through increased
number of cars per pfant and the size of the ear since the 1000 grain weipht was not increased
tremendonsly,  Fedtilizer application also incecased (he yield of bemns.  There was no
difference o the yield of maize whether it was planted with cither beans or beans and
colocasia.  Burning residue at the beginning of the 1990 scason increased yield by 71%
compared 10 when residue was only
buricd. ‘Ihe inciease in o yield  was

observed in both the plids where residue RES AN AND CEOP IS PATIEAN 0N MATTE
was previously busied amd in those where - Jeermrerw o

it was buernt undlergeonnd, “The ditlerence S R 00
in yichl was most pronvunced in plots that R Y R DU

were nol fatilized (Figuee 2). Both the NS

overall yields ad the cesponse to conent
Burning were less obvious in plts where
residue was previously binntumder pround,
This is in confirmation of the pevious
results that husning residue under grousl
increase yield considerably in the first
year, The low yiclds olived in plots thad R S - -0
were burned previously a all levels of
cropping patterns aml new  namagement
regimes  demonstrates  the  permanent
damage the practice does o the soil,

Fm RO [ o)

Figure 2

When (our sesidue management practices were compared at theee fentilizer levels,
burning  residue underground  Jed  the
highest yield and no dillerence amoeng
other residue management treatments wis HES.MAH & FEAT. O MALZE FIELD
observed (Figure 3).  As in previous ' L
studies, the peirtest elicct of burning B
residue undergronnd wis gieiter when no -

F
-,

fentilizer was applicd. The various residue . -
management treatments had oo sipnilicant ] N i
. . . t * e m  ca—— - -k -
effect on the yield of beans atthooply | 5 : L
o ¥ I

hurning it underground had slightly higher
yiclds..

‘The study demonstoates that there S
is increased yield doe to buiing residue e R & R
undergronnd.  feaving tand thitl was

previously huent for a year’s fallow and

[t B

Figure 13
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then burning residue undergronnd results in a positive yield response in maize yield that is
inferior 10 that obtained from plots that had not been burmed before.  'This shows that
productivity cannot be maintained at a high level with this system especially when no
fertilizer is applicd.  Buying residue maintaing a Fairly high yield.

2244 The clfect of liming on the yield of maize aod legumes

In the soils that are highty acidic. lime might be requited. ‘Though it might not be
economical at farmer level given the present high cost of lime information abowt practical
sources and rales should be obtained in case it conld e proved economicab, it can also be
uscful in improving soils at research station and trial sites for rials that require less acid
soils. The study was started at the Upper Tarm in 1987 and in 1989 a1 Bambui Plain.

At the Upper Farm Vime was applied at the sates ol 9, 3.0, 6.0 and 9.0 ons/ha. To
determine the significance of the scoondary elements and micronutrients each fevel had three
plots which were assigned NPK, NPPK + Calcium, Magnesium and Sulphur and the third plot
had micronutrient in the form of Zine, Boron, and copper during 1987, 1988 and 1990, The
plot was fatlowed during 1989,

A Bamnbui Plain the wial involved application of four sources il the rates of 2.0, 5.0,
1.0 amd 15.0 Tons of lime per Ha which were suppased o chaope the pH from 4.7, to 5.0,
3.5, 6.0 and 6.5 respectively. The sonrces tested were ealeitic Lime, Agri 56, Shaked lime
and Dolomitic lime, “The lime was applied only in 1989 and all the plots received oniform
fertilizer. Maize was followed by late beans in 1989 and it was inteecropped with groundnuts
in 1990, Oaly data the crops grown in 1990 are reported. Each treatment was replicated five
times.

Strang winds at the time of tasselling had a severe sethack on crop perlormance
reselting in fow yields and high variability. At the Upper Farm there was a high incidence
of stem rot that sesulted in fodging towards the end of season.

Atthe Upper Farm application of 3.0 Ton/1a of lime increased the yield of maize as
compared to when lime was not applied (Table 5). Application of NPK at the rate 120-100)-
100 increased yield as compared to no festilizer added (3.24 tons vs 2,05 tons), Addition of
secondary clements and micronstrient had no signiticant etlect on maize yickls, ‘the yiekls
were quite fow at all the levels of lime thus indicating that fictors- other than Tine were
influcncing yickl. ‘The severe lodging, ear and stem rot, foliar diseases and low soif and air
temperatures could have heen vesponsible, ‘Ihe solution would be 10 breed for resistance to
the most impoztant of these factors,

The tesulis abtained from the trinl condueted at Bambui Plain are indicited in Table
6. Dolomitic lime had the highest yiehl of maize (3.62 tons/1hay while application of caleitic
lime resulted in the Jowest yield (2.95 Tons/Hay. Agric 56 had yields similar 10 those of
slaked lime and dolowitic lime thus showing that it coutd replace th= two somees which are
presently very expensive fover SMOER S0k bag). The influence of lime increased up o 10
tons beyond which there were no increases in yicld.
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Neither source nor wate of lime had o signiticant elfect on the yield of groundnuts
(Table 6b). Their yields were very poor. The lack of response could be due (o the poor
adaptability of the variety to the covironment.  Alse maize Jodging at pegging time could
have reduced light penctration to the groundnuts, “She effeet of the lime sources on nodulation
was iso inconsistent althongh dolomitic lime and Agri 56 showed higher nomber than others
early in the season, There were no ditferences on pod lilling,. Lime allected soil pH even
when applicd at very low levels (Table 6¢). ‘The eftect of liming on pH ranged between 4.8
and 5.7, Agei 50 resulied in the highest pH both at the lowest rate and overall,

The results are not conclosive doe to the poor vields. The trial will be repeated in the
same plot o assess the residoal etfect of the weatments. 1 is hoped that the yields of the lne
season beans will show some treatment differences, The trial will be continued for two more
years to pet the foll extent of the treatment elfects,

2.2.4.5. Residual Lifect of Soil Amendment and on Maize Yield

A trial was started in 1989 where the effect of compost and plant vesidue at 5 tons/ha
were compared with that of 5 tons/ha of dolomitic lime.  Assaming that organie material
would reduce the harmiul effects of high acidity it was hoped that organic naterial would
replace the aced for liming, The eifect of the amendment treatiments were assessed at low,
medivm and high tevels of lertilizer (6 00, 50-60-50 and  1KH-120-100 kp/ha),  The
amendment treatmests were applied only it the beginning of the 1989 scason. Maize in 1989
was foilowed by late season beans swhich was followed by maize in 1990, Fertilizer was
applied to maize in both seasons,

Linme application increased the soil pl) trom abont 4.1 10 5.2, None of the other
amemdment treatments sncreased soil pl sipificantly. Both soil amcendment practices and
Tentilizer aticcted the yicld of maize {Table 7). There was no sipgniticant ellect of adding
cither manure or orpanic tesidue (e previous year on the yickl of maize but the addition of
3 tons of e increased maize yicld signiticantly when compancd o no added amendment
(6.46 TonsiHa vs 4.31 “Tons/ Ha). Application ol fertiuzer resulted ina sipgnificant increase
in maize yiekd atall levels. There was no fertilizer x amendiment interaction thus jeadicating
that the response was similar Tor all the amendment practices.  Among the components of
yiekl onty prain size was atfected by the anendment practice whereby application of 5.0 tons
lime resulted i Jarper prain size as compared to the test of the teatments (102 g vs 346,
341 and 360 pms for limiog, no mpendment, 5 Tons of manute and 3 tons of organic material
respectively),

The Lack ol response to addition of arnute and organic tesioee couhld be associaied
with the high organic matier of the soif at the site (% organie Cambon — 9.87).This explains
why addition of manure or organic naterial did not haye signiticant elfeet on the yield of
maize,

The study should b comtinued with fantleer seddition of orpacic oatedial and assessing
the eltecton nutrient availability and conparative costs when compared with line application,
Plant matetial to he added should decompose casily to iclease natrients without having to add
1o the organic matter wivich is alieidy high.



2.2.4.6 Ef(cct of Residuat Phosphorus on Maize Yields,

This is & continuation of a trial started in 1986, In 1986 Rock phosphate, 50%
partially acidulated Rock 1* and Single Super phosphate (S58) were applicd at rates of 23, 50,
75, 100 and 150 kg P0,/Ha. "These rates were doubled in 1987 in the sume plots. In addition
to these levels Friple Super phosphate (TSP), Diammonium phosphate(1DAP) and Bicalcium
phosphate were applicd a1 the rate of H0kg in 1986 and 150kp 50,/Ha in 1987, Cropping
was carried out in all the years until 1990. 1n 21l cases oaly nitrogen at the rate of 80k N/Ha
and potassimn at the tate of 40kg K, were added. The treatments were replicated live times,
The results obtained in carlier years can be obtained from the NCRIE Annual report 1986 -
1989.

The yield of maize continned 1o show a taic amenl of response 1o added phosphorus
even alter the fousth year of cominuous cropping 'vable ). In all cases it was the plots that
previously received SSP that outyielded the ¢heck where only N and K have been applied
over the years. Rock Phosphate and partially seidulited rock phosphate had caused very little
vesponse over the years and had no significant elfect on maize yiekl during the 1990 growing
season,

When all the somees were compared s E50kg PA), Bicalcium phosphate (3,18 ‘Tons)
and SSI (3. 17 Tonsy had (he highest yields Toliowed by ISP (2.7 Tonsy and DAP (2,70
Tons) and the lowest yields were piven by Rock Phosphate (1.88 ‘Tonsy and PAPR (2.7
Tons)., “The vanking in 1990 was similar fo that of the past years thas showing the superiority
of 881" and Bicalchnn Phosphate over otber smmees. This contd refate to the high calcivm
content of these sources. Soil analyses have shows that the soils are low in Caleium and
Magnesinm which might expain why the applicatic 1 ol dolomitic lime had gowd resulis
compared with the other soil amendment tecatments in 2.2.4.5 above.

Fhe resulis show tat phosplions application can Tead 10 sustained prawductivity in the
acid soils especiall when a refativelr bigh dose of phosphorns is initially applied.  The
chaice of phosphorus source will intleence the residual effect. | he sources with caleium did
Betier than those with little or no cateium,

The sidy shoukd he extended to include the apphication of small licquent 1ates as
compared to ko ge doses that are fess fiequent,

2.2.4.7 Ihe clfeet ol improyed fallow_on maize_yield,

Crop yields have been observed o decline with continunous cropping.  One of the
witys to seduce this decling is to use improved lallow species either planted sole or in mixture
with the crops,

Waork i this acen was sinted in 19RO when anmial aml Dicnnial lepoames were
serecaed for wse inimproved (atow, “Vhe present riat was sianied in (988 when Tephrosia
and Crotalarin were plnted cither as sole species or intescropped or  retay cropped with
maize and the residual elieet observed in subsequent years, A simitar tria) wac statied in
1989, Both irials were planted ot Bambui Plain an Babungo and cach treatment was
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replicated four times, Minimal fertilizer (20-40-0 NPK) was applied in the years of cropping,
The results obtained are shown in “Table 9,

Using lepume species outyiclded leiving the tand wnder prass fallowy alihough for the
period of study it wis still advantipeous to erop continuonsly, “the elfect ¢t the Tallow was
pusilive in trial 1, bul not 50 encoucaging in the second trial (Table 9b) mainly due to
lodging in the second year when the effeet of the fallow was supposed 10 e expressed.
Tephrosia gave better yield at Bambui Plain while Crotaliia was the heiter species at
Babungo. When combined aver years, it is advantageous to intercrop the fegumes with the
crop. At the Jevel of soil fertility at the stidion, it was still better (o grow maize continuously
than to faltow the land. The situation may be dilfecent at taomers™ fickds where knd is more
degraded,

fiesently thittlcen specics or types e being estesd for daptability at 4 locations
(Betang, Bambuoi Plhain, Babungo and Upper Farnn),  Among them, ‘Tephrosia vogelii,
Crotalaria Caricea, and C. anagyroides, C.lachnophora, Desmodivm intortum 1D,
distortem and Pegion peas show (he preatest promise. Weed control, soil fertility
improvement aggressiveness, adaptability o planting date, crosion control, other uses such
as fodder fuel wood will be among the criteria used 10 select the species to be used in further
studics,

2.2.4.8. Alley Cropping:

Alley Cropping shidies were statied in 1987 but no conclusions have ever heen diawn
due to poor establishment and adaptability. 1o 1990, alley cropping, studies involved
determining ctlects of fedtilizer application on the establishment and growih of some selected
species at Bambui Plain,

Thice species, Lewcaena lewcocephata, Calliandra callothyrsus and Cassia
spectabilis were plnted inableys with or without fedilizer, The tentilizer levels were 0 0-0
or S0-100-50 kg HPK plus 2.0 Tons ! dulomitic line, Measmemenis were taken on plang
height, awmber of Teaves and the aumber ol hranches alter dransplanting, and at the end of
rainy scason, July 9 and Novembier 31 iespectively. Information was recorded on 10 plants
in cach row,  Each {ceamient was tealicated thice times.

At the heginning ol the season there wete no signilicant dilferences among species in
the numbier oF deaves but calliandty was Fiter than Tencaena and cassia (Fable 9), About live
months later Calliandra calothyras wis about two times as tall as the others (180.2 em vy
99.8cm ard 98.0cm). Application ot Fertilizer also increased plant height.  Cassia had the
highest pumber of leaves compared o the other species and leucaena had (he least nuinber.,
Fertilizer application let ne signiticant ¢lieer on the mimber of leaves of the main shoot.
Fentilizer application shightly decreased the number of branches Tor leacacoa amd cassia but
resubied in a slight increa<e in the nomber of bianches in the case of calliandia,

I is too emly 10 prdge which species is hest. bhe study will continue with
measmement of plant height and the nombee of branches betore and alter proning.  The
biomass yichl wilf also e determined and tissne analysis done (o determine which species is
most promising,

37



Table 1: Effect of fertilizer, population on the

at four mid-altitude location.

yleld of maize varieties and intercropped soybeans

TREATHENTS  _ RAMDUL_RIAIN

—DADNG

WM PANSOM_

Majze Soybeans Majze Soyboans Halze

Soybeans  Majze Soybean

MR
aize Soybeans

YARILTIES
KSi-=13 3.8% 702
Kasai 1 LN 166
0CA 1.1} 709
HEAN 1.9 15
Sign. NS s
EERTILIZER
0-0-0 L 849
50-60-30 4.01 7122
100-120-60 {.)8 609
SIGHIFICAHCE Aa ki
POPULATION
26,666 3.65 856
53,313 1.15 595
SIGRIFICANCE i
L3S0 (varleties).s7 153
1SD (Fert.) 0.7 153
LSb (Popn.} 0.19 125
i 20,8 36.5
SOLE SOYBEM YEFLD_{kg/ha)
BAMBUT
PLAIN
= Fertilizor 116
+ Fertilizer 178
SIGNIFICANCE ki

5.27 70
5.4} 951
5.47 %46
9.15 956
RS RS
4.46 93%
5.66 957
6.05 972
A NS
511 116
5.67 745
+ L1
.62 114
.66 14
.51 93.0
20.1 20.6
BADUNGD
123
1529

t

3.65
3.65
N
L1

3.09
.77
1,38

182
3.67
NS

.57
.59
.2

L

2073
1568
T

592
663
576
&0

RS

620
617
564
NS

4
507
3

105
105

29.

9

3.58
392
1.17
1.48
s

.18
1.1
5.07

3.80
1.9
NS

J72
W12
.58

2.1

BAMSOA

1978
1951
B

1219 4.03 m
1370 1,19 936
1343 442 894
13 .23 a7
NS

1223 KR )| 907

1303 i1 407
1405 .97 887
S

1455 4.10 1035
1166 4.35 766

27
m
2

36.9

HEAN

1932
1907

Js



Table 2: Matze Yields and Yietd Components in Relation to
locations, varieties, Fertilizer and Population -1990

LOCATICHS GRAJH 1000 GRAIN  EARS/I ELE-:L‘E PLAHT

YIELD WD {gns) a Height
barvest  (n

Wus 3.1 360 3.8 35.61 145
Babungo 5.3 364 058 .71 257
Banbui Plain  3.40 325 37.36 38,29 180
Baasoa 3.08 k{13 3.5 38.63 198
Hean .23 Ehi 36,06 38,61
Significance * * * *
VARLETLES
HsR 1.08 m 6.5 3795 199
Kasai 4.18 122 36,72 B2 119
COCA .43 362 35.89  38.02 208
Significance NS 4 Hs s
FERTILTZER & POPULATION COMBIRATION
P] Fl .47 m 26,32 2. 19l
Pl I"'z 4.07 368 L 2.4 197
Pl F, L L) 159 28.91 1823 M5
I‘z F} 3% n 10.92  47.96 181
Pz Fz 4.51 £y ».3% 44 195
P, F 5.23 322 18.12  50.0¢ 202

D {locat.) 0.35 1.1 2.1 2.1 6.5
15D Varieties 30 9.7 1.8 1.8 5.6
LD Fert & Pop.d3 13.7 2.56 256 1.9
o 25.1 9.9 17.5 16.5 10.0
P = 26 666 plants /Ha. P, = 53 313 plant/a.

1
FL = 0-0-0 WK Fy= 50-60-30.  F, = 100-120-60 kg #EK.

Tahle_3a: fThe Pffect of Land Preparation on Kaite Grain Yield

Panbul Plain  Pabunge  Avetage over

location
Jand_Prep, method
Ridge 2.78 4.95 3.86
Flat 2.51 .18 .U
#a-Till 1.62 3.6 2.19
Hean 2,30 4.10 3.20
Significance L 4
Fertilizer level,
0-0-0 1,52 2.72 2.12
51-60-20 2.59 +.32 3.46
100=120=40 2.80 5.M 1.02
Significance +h *h *l
15D (tand Prep.) 0.54 0.92 0.52
LED {0.05) {Fertilizers) 0.54 0.92 0.52
L5D (0.05) Land prep. x Fert.  0.93 1.99 o.M
ot L1 26,6 1.6
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Table 3b:  Labour Requirements (wandays/fa) for three Land Preparation Kethods.

BAMPYT_PLALK
RIDGE  EEAT  MO-TILL (18D .05) v
1) Clearing 16.6 173 16.2 1,35 il.6
2) Ridging and Tilllng 5.7 1.0 - 7.60 0.9
3) Planting 9.7 10.% 10.1 1,62 19.17
4) Weeding 80.2  113.1  78.90 2.6 3.4
5) Moulding and Fert, appli. Ms 158 159 2.86 224
6) Harvesting 23,6 18,9 17,9 3.8 22.8
7} Total 180.6  209.0 138.2 28.0 19,2
BARUNGD
1} Clearing 8.5 1.3 5.8 1.16 19.6
2) Ridging and Tilling W, - 3.2 43
3} Planting 8.4 9.6 1.1 2.5 1.5
4) Weeding 3o.8 1.9 .0 1.3 38.8
5) Woulding and Fert. appile. A6 2846 24 527 2.4
6} Rarvesting 22.5 15.9 n.2 3.03  20.8
7 Tetal 1195 1196 9.7 14,1 15.5

Table 4:  The Effect of residue management, fertilizer and crop coabination on the yield
of waite and beans.

Haize
TREATMENTS Plant Ear  1000Gr. Yield Yield
Count Count Wt . Toms/ha of
Beans

PREVIOUS_RES]DUE HANAGENENT
Bury Residue $6.25 46.21 300 5.65 328
Bure Residue Underground 45.64 41.28 279 428 31
Significance Bk k + ks
Fertjlizer (kq HPK/Ha)
0-0-0 46,60 41.42 282 .96 295
50-60-30 14.98 42.85 209 5.00 350
100-120-60 46.25 45,47 297 5,80 190
Significance Bk [ + *
Cropping Pattern ¥ New Residua Managemant,
HiB, BR 5250 42.91 261 .7 33
HiB, BRU 43.38 49.81 00 6.21 4o
HiBiC BR 0.99 317,52 M 148 27
HnC BRO 40.99 42.71 306 6.32 365
Significance o o LCIE T
Hean 5.9 $05.5 29 1.9 34
Hean
LSD (Previous Mamagenent) 1.85 1.94 20 .52 45
Fertilizor cropping 2.8 357 13 L0 63
Gopping patter x New 23 11 1 1.1 70
Namzgenont.
C¥i (Sub plot) 8.8 151 10,3 2.1 35.2

Key: M= Haire B= Reans, C = Colocasla, BR= Bury Residue,
BRU = Burn Residue Underground,
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Table §: The Bffoct of Lime and Pertilizer on the Yield of Maize (Tons/Da)
Upper Fara 1990,

LIHE RATES FERTILLZER COMBIHATIONS

HPE NPKiCatligiSeHicronuteients,  HPKtCatHg  Mean
0.0 Tons 124 3.66 1.0 3.0
1.0 Tons 1.76 4.67 LN 1,06
6.0 Tons 1.30 .46 .41 4.39
9.0 Tons .23 1.62 .64 4.50
Hean 1.58 4.5 4.02 4,09

Yield of Check 2.05 IS0 (LINE)= 62 15D (Fertillzer) = .53
LSD (Liwe x Fertilizer)= 1.07 Cvi 20.8%

Mote Fertilizer : MPK = 120-100-100 #PK kg/Ha. Ca, Mg, S at rates of 60, 60, 80
respectively, MHicronutrient: 6kg copper 5 kg linc and kg Born,
Table 6; The effect of lime sources and rates on malie and
groundnut yield and on soil pd. Basbui Plain 1990,

RATES (Tons/HA}
SOURCES 20 50 10.0 15.0_ PEAN

Slaked Line 3.0 3.08 .37 3.86  1.58
Agri 56 2.48 3.35 3.56 393 10
Calcitic Lire 2.15 3.1 2% 3.3 2%
Dolomitic 1.3 .16 L0 3.8 3.682
Hean 2.15 3.2 1L L1 I P )
Absolute chock = 1.85 Chnck {Ho Lige} = 2.49
LSD (Sourcesy = 0,40 LS {Rates} = 0.0
LSD {Sources ¥ Pates) = 0.79 Vo= 14,2
(b) CROUNIAUT YIELD
Slakad Line 221 183 117 162 172
lq:i 56 197 259 A8 21 221
Caleitic Liwn 1 172 269 £ | 232
Polenitic Line 190 it 176 167 195
Hean 192 215 193 221 205
Ahsolute chock = 144 Check (No Lime = 146
ISD (Sources) = 60, 5D Rates = 60
LSD {Source and Rates = 121 vt 35.3%.

{r} Soi! 29
Slabed Lize 4.8 5.1 5.1 5.5 5.2
Api 56 5.3 5.1 5.7 5.6 5.5
Calcitie Lien t.9 5.1 5.8 5.7 5.3
tolonitic Live 5.0 5.6 5.3 5.7 5.4
Nean 5.0 5.2 8.5 3.7 R |

dbzolute Chock = 4.5 Chock Wo Line = 4.4
15D {0.05) Sotrce and rates = 0,2

150 {0.05} Interaction = 0.4

CV = 4.5%
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Iable 7; The Bffect of amendment and fertiliter on pB, and yield

conponents of maize.

Amepdoant SollpA
Fertilrer

(x1
Ro amendment
0-0-0 {.1
50-60-50 1.9
100-120-100 1.1
HEAN 1.1
5 TONS HANURE
0-0-0 4.4
50-60-50 4
100-120-100 4.3
HEAR 1.4
5 Tons Organic Material
0-0-0 4.4
50-60-50 [N |
100-120-50 1.5
HEAN L
5 Tons Dolomitic Line
0-0-0 5.1
50+6-5(¢ 5,2
100-120-100 5.2
HEAN 5.2

GEHERAL HEAR 4.5
LSD Anendnent

LSD Fertillzer

LSD Amendnent x Fert.
vt

Plants
(1:1 A} Birvest
) 1x 1000} (qus)

61,30
64.00
61.04
6.2

62.52
61.63
62,22

61,13
59,21
61.11

61.23

62.08
62.37
60,15

81,53
61,78
.49
3.02
6.05
5.00

Eatp 10006Graln  Grabn
Rarvest Weight  Yleld
51.78 s 3.46
55,70 135 1,00
58,37 356 5.46
85,85 M6 L)}
51.5¢ 341 3,54
53.70 357 1.8}
5316 325 5.00
5,80 341 1.46
56.8% 344 1.7
56.18 352 {.03
56.82 386 5.5
56,6} 361 1.8
59.70 379 5.25
58.52 13 6.60
$8.52 4l 1.53
58.91 402 .46
$6.58 163 4.9
3.58 kL 1.2
110 29 1.1
2.9% 58 2.06
6.47 9.5 U7

Inble 8; Maite Yield (Tons/fa) response to residual phosphorus 1980,

Sources of Phocphorus

1} 501 PAPR
2) ssp
3) Rock P

HEAN

Yield of Check: No fertilitor =

LSD (Source) = 0,32
L5D {Sources x rates) = 9,71

1.64

Previous Phosphorus Rates

Rates (kg P,0;/Ha}

1y 150 "0
L78 2.00 2.4
L6 317 3.8
191 1.8 2.2
228 LY LM
1.81
Oy H&K =121

LS50 {Rates} = 1,21
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0

2.99
4.82
2,46

Y42

Hzan
2.09
3.38
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Table 9A; Maize Yield {Yons/Ra) Response to Tsproved Fallow,
trial ) {Started 1998}

Eallov Reqine Panbul Plain —__Babunge
1988 1989 1990 1988 1983 1990
1) Halze (%) .61 2.0 2.00 6.82 2.90 4.95
2} Grass {G) - 308 182 . 143 5.06
3) Tephrosta (1) - 6.57 204 - 5.5% 571
1) Crotalaria (¢} - 521 .92 - 7.42 6,94
5) Ri?, Ties I{tl} .62 515 2.48 6.0 1.7 5.8
6) H1C, 'l‘l 241 428 .17 5.80  5.06 5.9%
7) WiT, T2 5.3 3.90 .88 6.2¢9 318 4.82
g we, T 435 e LU 6.95 470 5.62
9) HiT, 'l'} 500 31N .14 6.66 3.35 5.01
10) HiC, T] 6.19 445 261 672  3.28 5.06
HER L9 L8 Y 6.5 L¥% 5.
LSD (0.05) 219 1L 13 1.4 121 6%
a 1 219 104 1 20 11.6
Table 9B: Maize Yield {Tons/Ha) response to Improved Fallow,
frial 1L (Started in 1989 }.
Fallow Reqine Basbuj Plain_ Babungo
1989 1990 1989 1990
1) Halze (i} .7 .41 4.5
2) Grass {G) - 1.59 = 4.67
3} Tephrazia (T) - 1.40 - 5.0
4) Crotalaria (C} - 3.48 = L0
5) MY, Time 1 ITll 309 4.68 2,46 4.6
6] M, Tl 352 42 23 42
7} W, T.‘. L1 3.9% 1.7  4.47
8) WmC, T 3.90 3.90 1.61 1.60
9 WT, T 3.5 4.0 L1 4%
10) ¢, T .41 40 4,85 4.9
1Y H s?sgania, T 448 3.89 4,60 4.9
12) Kt Soybean T, .97 oM L34 43
MEAN ).66  §.02 L1245
LSl {0.09) A5 1,18 A% R}
v 13,3 0.2 1.1 10,4
T Tim2 1 = Planting the lequee at the sane time with maize
Ty Tine 2= Tlant leqire at Fnee high stage of mis..,
T, Time 3 = Plant iequee at 2 vecks atter silking of maize.
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Table 10: ‘the Effect of Fertiliter on the qronth of three

Alley Cropping species,

duly 9, 1990 Novenber 30, 1990

Beight Mo.of

Sptiey iz} leaves  (Cp)
. —— (Hain Shoot)

lo - Fertiljzer

Leecaona levcotephala IS 15.03 9.9

Calliandra calothyrsus 29.8  13.4 160.9

Cassoa spectabills 293 13,5 92.4
Species ¢ Fertilizex

Lewcaena leucocephala 6.3 1.5 102.8

Calliandra Callothyrses 506  12.8 199.6

Cassia Spectabilis L3 M) 103.7
ertiii ect

Without fertiliter 30.3 14,0 116.7

With Fertilizer 8.1 1.9 1354

15D {0.05) species 6.1 5.1 28.4

LSb {0.05) Fertilizer 4.9 4.3 3.2
LSD {0.05) Species x Fert. 8,5 7.5 0.2

cit 13.8 0.7 17.5

44

Beight No. of No. of
Loaves Branches

{Main Shoqt)

26.7
5.0
7.2

B S BT -]
- D

20.9 8.8
%0 1.8
49.8 4.5

1.5



2.3 LOWLAND MAIZE BREEDING

2.3.1 INTRODUCTION

In 1990, the towland maize breeding unit carried a total of 227 rials. 183 of these
trials consisted in evaluating 2414 penotypes. Eighteen of these trials involved the
mainienance or the improvement of 1590 genotypes. The 1990 trial names and number tested
are presented in table 1. 60% of the 183 trials hadl their C.V helow 20%. In addition, 30%
of the 183 trials had iheir C.V between 20% and 30%. Ooly 10% of all irinls had theie C.V
higher than 30%. Forty four trinls out of the 227 trials were imroductions from international
centers and from private companies,

Sixteen locations (8 in fovest and B in savanna) were used in 1990, ‘The 1990 location
names and land area used are presented in table 2. This table showed that about 39 ha of land
were used in 1990 1o carry all breeding activities,

Compared to 1989 the total number of vials increased by 20%. However, activities
during the second season were reduced by 45%. Population improvement in 1990 vsed 4
schemes (half-sih, mass selection, §,  secombination, testicrosxes). (2 popolations were
improved For pgronemic chaactesistics such as hask cover, plant and ear height and maturity
cycle.

Hybrid evalaation was done on 768 genotypes. b oaddition 2633 testerosses were
evaluated in 1990, In Nkolbisson hreeding nurseries, 1590 genotypes were either naintained
or advanced to the next peneration of inbreeding,

Finally sced mubtiplication was intensilied in 1990, Nige varicties were multiplied on
about 10 ha of Jand.
2.3.2 OUTPUTS ACCOMPLISHMENTS

Goal: To identify or dovelop acceptable materials that eshance the productivity and income of resource
poor fareers in the lovland forest and savanna of Caweroon.

SUB-GOM, HEIHNDS MOONWPLINHHENTS

1. Evaluation and selection of 1.1 Hew varieties for relnase, 1.1 confirmation of the qood

introduced and newly deyeloped 1.2 New traits donor sources, potential of CUS 8501, Ndock

maize varieties or hybrids. 1.3 Data for proqrom evaluation 8701, CHS 8710, CQUS 8708, Pool
andfor tor publication. 16 DR, CHS 8806 and TIUT.

1.2 TZEFY and C8P ¢ 1. Payitiri
identify through SATGRAD testing
as qood extra-early varieties.

45



SUB-GOAL

HETHOLS

ACCONPLISHNENTS

2, Population improvement of
already released varieties
through S;, half-sib and
testcrosses lmprovement schee,

3. Line development through
inbreeding and testcrosses.

4. Bybrid development for target
farsors amd areas,

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

2.2 Creatfon of new experizental
variaties from 5, recombination
or varieties crosses.

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

3.2 To select qood combiners for
hybrids and synthetic variotjes.

3.1 To select lines heterotic to
major release varieties,

1.1 To select hybrid or
toperosses which are at least
208 better than the released
open pollinated variotfes,

2.1 Foreatfon of Lwo early
synthetic varieties from §
recombination of 22 lines irou
CHS 8503 DHR ESR-H (Sym B, Syn
Ezl.

2,2 Formation of drought
tolerant pool by recombination
of WARA, CSP, Fool 160 JFS, KU
1445k Blanc-2 precose Tuxpeno
drought,

2.3 Balf-sib 1sprovencnt of Qus
8501, CHS 8704, Pool 16 DR, CMS
8806, Suwan I (W), Ndock 8701,
(U5 8710, Yaound4 8701,

3.1 About 170 lnes evaluated
for their tolerance to striga,

3.2 - 130 lines evaluated for
tolorance to borers,

3.3 - 90 lines evaluated for
their drought tolerance,

3.4 - 369 TIB 5 S‘ linng
tvaluatad on tosterosses with
1368, 5012, 9071, TIUT.

3.5 - 200 Suwan I SR 8 linos
evaluated on testerosses with
4001, 9B4B, 945(h.

4.1 About 60 three way crosses
were evaluated.

4.2 - 708 single crosses were
evaluated

1.3 ~ 755 linns were test
crossed to at sast 3 testers
(1368, 5012, MY for a total
of 22633 genotype tontm,
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SUB~GOAL

METHODS

ACCOMPLISHHENIS

S. Breeder seed paintenance and
seed multiplication of major
varieties and inbred lines.

5.1 Enough seed to supply IRA
agrononist and TLU's.

5.2 Maintenance of breeders
seed,

5.3 Supply for sead conpany,
sone government agencies in

charge of soed nultiplication.

5.1 - & tones of CHS 8704
produced

5.2 - 2 tons of CMS 8806
produced.

5.3 - 10 othars varieties
palntained through hatf-sib.

2.3.3 OTHER ACTIVITIES

A. National and international cooperation was maintained with the Toltowing organizations:
HTA, SAFGRAD, CORAL, Pionneer, Agri-Lagdo, Madagascar Mideno, Projet Semencier.

B. Internativoal Travel and seminacs

maize aeeessions”

Douvaly (CORAL)

t

tolerance for the “aliet zone of Cameroon”,

1

a maize fam in Gabon (SIAEB)

i Yaounds,

C. The program_was yisited_by:

SAN-ANTONIO, (ASA)Y where o paper was presented on
"Heterosis aml combtning ability of local lowland

Cotonon (SAFGRAD) whiere a paper was presented in
"Recent advanees in bieeding tor dvovpht and shiiga

Dr. THE Chatles visited the Benin national program and
Dro THE Charles also visited CIRAD/Montpellier o set

op o basis for the creation of the "Base Centre™ lor
niize research in the homid zone (o be headguarier

- SAFGRATY moaitoting toms ([ Alvicast rescarchers from
11 dilferent courtries),

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

- Pr. Komate aud “Taote hom Buking-1aso

= Mr. Jacques Dintinger CIRAD maize breeder
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2.3.4 RESEARCH FINDINGS
2.3.5.1 Nativoat Yaricty_Urial (N.Y. T}
2.3.5.1.1 N.Y.T, Lite in_Forest Zong

This trial was conducted in 8 Forest Locations doring the first cropping season and
in 3 Forest Locations during the sccon cropping scason. The mean yields across 7 locations
during the 1irst season ate presented in table 3. Mean yield ranged between 3.3t/ha in
Batchenga 1o 7.0¢ha in Nusi. Coetlicient of variation ranged hetween 13.2% abtained in
Foumhot o 41.2% in Batchenga. Unexpectedly CMS 8507 (6. 31/ha) ranked first among the
15 entries. M was fillowed by CMS 8505 and Nedock 8701 {0.20/ha). The sol endosperny
version of CMS 3507 (178 SR S15) yielled 5.3 t/ha which corresponded to 1 th/ha yield
difference. No signiticant ditference was abserved between the poputar CMS 8704 (6. 1/ha)
and the highest yielding varicty CMS 8507.

2.3.5.1.2 N.Y. ¥ Late in Savanna Zone

Lxeept for the check 1711 k 81 and for Bertoua R the NLVUT. late in Savanna
had e same entries as i Forest zone. In this rone. the trind was tested in 7 locations. 1 he
Hrean across the seven locations e presented in table 4. Grain yicld mean sanped Trom
1.6t/ha at Mowda to 6.8¢/ha in Sanguete, Coellicient of variation ranged from 10.2% in
Saaguere to the 31 1% at Mowda, 1 he single cross hybrid 8321-18 (5.517ha) outyieldled ihe
other entries. The yield difference was not statistically sigaiticant among the top five entries.
CMS 8501 (5.20/ha) which is the relensed and most cultivated varicty was the best open-
pollimated varicty for the zone. However its yviekd mdvatape was not statisticatly ditferent
Irom the solt endosperm v icty 178 SR SE (5.01/ha),

Performance across (he two 7ones showed that hybrid B321-18 was the bhest with
S.9t/ha. The three hest open-pollimated across the two zones were CMS 8505 (5.6Uha),
Ndock 8701 (5.6t/ha) and CMS 850 (5.5¢/ha).

23513 NLY.T Barly in Forest Zong

This trial was composed of 15 entries. Six of those entries were of intermediate
waturing cycle, and 2 of them were extia canly varieties CLZEE y and CSP x 1, Rayiiri). ‘the
trial wis tested in 8 Forest locstions thivimz the Hist cropping season and in 2 Forest location
during the secomd prowing season. Mean periormance over the test S Forest locations are
presented intable 5, The hest yiclding varicly was Actoss 88 Tzur (5. Mt/hay. However this
variety was also ol inteonediaie madning cycke (1S daysy. the best e ly white virtiety was
TZE composite 3x4 (4. 7(/ba). ' he hest yellow eatly vinicty was CMS 8806 (4.4t/4). Among
the five top viniciies, 3 of them were of inter mediate cyele. “The two Extra-carly varictics
{less than 82 days) was tnked amony the Lt Hese were CSP T, Rayitiri (2.6t/bay and
TZEE-y (2.2tha). W peneral, yiekt vanged from (3. 10k in Foumbot to 4. 3t/ha in Ntoi and
in YOKLE. Coellicient of variation ranged from 15.8% in YOKI 10 19.6% in Berlona,
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2.3.5.1.4 N.V.T, Harly in Savanna Zong

The N.V.T, eanly in Savanna consisted of the same entries as in Forest zone except
for BSR SYNI which did not germinale, This trial was carried out in seven locations. The
means across the seven locations are preseated in table 6. Grain yield means ranged from
L7¢ha in Mouda to 6.4/ in Sangoere, Cocellicient ol variation ranged Teom 8.4% in
Sanguere to the unaceepiable 42.2 % obtained in Mouda. Like in Forest zone, Across 88 Tzut
ranked first 5.8/, This was Tollowed by ‘171 Comp 3 x 4 (5.6¢/ha) and by CMS 8503
(5.3th). Like in Forest area, the best carly while variety was ‘IZE composite 3 x 4 and the
best carly yellow entry was CMS 8806 (5. 1¢/ba). The two extea early variciies ranked among
the last. ‘Fhere were Csp x 1, Rayitic 172 (3.9¢hay and TZEF-y (3.6t/ha). Pool 16 DR
{4.4t/ha) was disappointiog in 1990, This was pantly due to its fow plant stand.

2.3.5.1.5 Conclusion (o_the N, Y.L,

Due to poor tainfall distribetion in Savanna, the N.VUT carly yielled the sime as the
NVUT fate (4. 70ha). tn Maroua, the canly set outyiclded the late set by 1.6¢ha (4.5t/ha)
versus (2.9tha) while in Soucoundon the performance of the wo set was similar (3.7¢ha),
In general, the Forest fate set was 0.8 better thin the Savanma lae sel. However, for the
carly set, the Savanaa et ontyiclded the Forest set by 0.9t/ha,

2.3.5.2 Expecimental Varicty Veial (18,V,7,)

The EV.UT o 1990 was made of introduced trials from ITA, SAFGRAD, CIRAD
and pionneer,

2.3.5.2.1 EV.T LSR White

‘This trial originated (rom 1HEA and comprised 13 entries tested at four locations. ' he
mean gorin yields for the foe locations are presented i table 7. Grain yield means ranged
from 6.8/l in Ndock 1o 4. 2t/ha in ‘Louboro. Cocetlicients of variation were pood and ranged
from 10.7% in Nduck 10 17.3% in Ntui,

The best vindety acioss the four sites was a (hiee-way cross hybrid check 8321-18 x
27-1 6. 1uha). This variety viclded the same as the open pollinated E.V. 8722 SR (6. Lt/ha).
CMS B7HE (6.0/hen and Neock 8701 65 91/bay ranked a8 the second and thitd best upen
pollinated tespectively. The cmking of the theee top open pollimated varicties was similar o
LUBY tankings over T Aldrican countiies.

2.3.5.2.7 R U VT Bxtep- tinly

This triat originated front SAFGRAD and was comptised of 13 extia carly varieties
(less than 82 days), This trial was planted ot 3 locations using high plant density (70000
plots/hay Uiea application was done 25 days atter planting, 1he exira-carly vaticties yielded
4.9/ha across the 3 locations which conesponded W a 0. 210 yield inciease over the early
andl Tate NOVUT sets, “The mean grain yickds of the extia-carly vimictics across (he 3 locations
are preseoted in table 8 Mepn goede yield cainped Gom 4 410 in Maroun to 5.5t/ha in
Soucoundou. ‘The coellicient of variation tanged ftom 7.9% in Soucoundon to 18.4% in
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Maroua. The silking date was 44 days after planting as compared to 56 for the N.V.T, early,
The best entry was an carly check vatiety Pool 16 DR (5.8/ha). This was followed by an
carly enisy TZESR-W x GUA 314 B(, Iy (3.01/ha). “The best extra-carty entry was CSP x
L Rayitiri 5, (5.5¢a). The poorest entry was TZEE-y (3.8t/ha). This last entry was also the
earliest (40 days Tor silking).

2.3.5.2.3 RUV.T Larly

This trial was condncted in three Savanna locations, The entries consisted of 14
varieties. Six of those were droughn olerant. “The mean grain yicld for the tlnee locations are
presented in tabic 9. Grain yield ranged trom 5.0¢/ha obtained in Marous to 7. Tt/ha obtained
in Sangucere. Plant density at harvest tmpged from STH0 plmi/ha in Maroua o 65000
pmthia in Simguere and in Soucoundow. Cocllicients of viriation ranged Trom 8.0% at
Sanguere o 19.01% in Marowa, The 3 Dest entries acioss the thice envitonments were
Farakoba 88 Pool 16 DR (6.9¢ha). Across 86 Pool 16 DR (6. 71/ha), and 1715 composite 3
X4 ¥ (6.51/ha). The povrest entry was an extra-euly varicty TZER-y which yielded §.5t/in
and was about § days earlier than the other enlty.

2.3.5.2.4 Probe Teial

This trial was minle of 8 entries and was tested 2 4 locations in 1990, The trial was
designed to chasacterize our testing locations based on the vi ity reaction to an environment.
The teial consisied of 4 Forest amd 4 Savanna adapted vavieties. 1he triad had 6 replications,
The findings and plant characteristics are showed in table 10. tn the usnat Savanna locations
(Maroua and Sanpaeie), the Savanna adapted varicties outyiclded the Forest adapted varicties.
Ntui behaved like Forest amd Savanna location. Actually it is a tansitional zone. Niock
tended to behave like Forest e, This last tinding was in agrecnrent with 1989 Findings
sugpesting that Touboto located at 80 ke from Neock tended to behave like a Forest
location. Tn overall means, the best varicty was Across 86 1z2ul (6.2¢ha) Toflowed by
Popukition 25 SR (6.0t/hn), FRI14T x FR30D (4.3, which was o temperate hybrid
yielded the least,

2.3.5.2.5 Early germplasm (Table 1)

This trinl was made of 16 entries. 'L e ohjective was (o identily new germplasm that
could be nseful to the progam, “The trial was tested al two locations: Ntoi and Sanguere,
Suwan 1SR BC, was the hest vaiety at Niui with 5.81/ha, while Bagnada 88 11 [:SR W
outyiclded the others entries Sanguere (5.70hay. ‘The following selected entries will be
retesicd in 1991 Across 88 128 comp 7 (5. ha), BV R73I/SR BC, (5.200). TZHK
Compuosiic 5 exele 205 1/, Suwin 2 S OH( Yeoand Bool 15 SR OPPM (5. 1t/ha), ‘He dast
catry was Bagando 88 Poal 10 SR (4.5t¢/hy).

2.3.5.2.0 Late Germplagm

This trial was composed of 21 entries and was dested at 3 locations in 1990, The
objective was (o compare some new gemplasm with known varicties. ‘The results presented
i table 12 showed supen ity of T2u-SR w C, (6.61/ha) over the other catries, ‘Fhis was

followed by fiybrid 832118 (6.3¢/ha) and 8614 3( (6.20/hay. Four others enbiies which
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showed yield superionity 10 TZPB SR amnd to Suwan ISR (CMS 8704) will be retested next
year. These were TZ 8% w-1-C, (6.2t/ha), 5.V, 22 DMR-SR (6.0t/ha) la Posta C, (5.9/ha)
and T7Z,; comp 3 (5.81/lw), 1o addition 2 others varictios were cetained for their folerance o
borers TZBR-SE3-2 (5.51/ha) and TZDBR-Eld-2 {5.31/ha).

2.3.53.2.7 New Jate Variglics

The teial (table 1Y) consisted of 180 new cyeles of Tate varieties tested at 2 Jocations,
Days 1o silk (DT8) ranged from 59 10 66 days. Grain yield ranged from 40Uha for PoP 61
SR BC, 10 Gat/lw Tor the check 8321-18. ‘The best open pollinated was 171, comp 3
(6.0t/ha), tollowed by Across 88 Taut SR-w (5,91/ha). ‘These two varieties were retained for
further testing,

2.3.5.2.8 Iatemnationa)_white_and_ yellow, grained_byboid

Theee sets of white and 4 sets of yellow prained hybrids originated from [ITA were
plasied i 1990, In the white set (lable 14y, grain yictd ranged from 4,9¢/ha at Mayo Golke
to 7.1/ ha in Sanguere, Coefficients of variation ranged from 10.9% in Saaguere 10 17.9%
ol Mayo Golke, Yiclds waoged Trom 6. 4ha tor 851612 to S.4t/ha for {he open pollinated
CMS 8501, Fince hybrids were better than ons usual telerence cheek 8321-18 (5.9/ha) and
8428-19 (5.M/ha),

FFon the yellow set, grain yield tanged from 4,900 at Mayo Golke 1o G.0/in Sangucere.
Coctlicients of varinton sanged ltom 12,75 obtained at Ntod o 18, 1% @ Sangnere. 8522-2
(6. 31/ha) outyielded the open pollinated check CMS 8704 (5. W/ha) by 1.0t/ha. Only the thice
way cross 8044-32 (6. 1t/hay was better than the reference check B329-15 (5.70ha). The
results are presented in tahle 15,

2.3.5.2.9 CIRAD_African Freach Hybrid

Four sets of tlese hybrids were evaluated in 1990, "The wial consisied of 20 hybuids,
2 rows/plot amt 4 replications. Geain yield per location ranged from 5. 1¢ha at Yaooande 1o
TAUby in Nwio Coclticients of vasition tanged fions 10.1% a0 Sanpuere 10 22.9%
Yaounde, The Y best entries yiclded over 7000 across the 4 envitonments (Gable 16). These
were: Tx OIS (7. 0/ha); P.3210(7.3¢bay and IR 30 (7.1¢/ha), The poorest entry was IRAT
298 {4.91/ha),

2.3.5.2.10 Pigneer_Hybrids

Thiee sets of Pioneer hybrids were tested in 1990 at 3 Tocations, ‘The tiial consisted
ol 22 entiies including one local cheek. Goain yields acioss the 3 envivonment are presemed
in table 17, The pedfornrinee of the bybiide ranged Trom 4.61/ha {155322) 1o 8. [t/ha (9001
ty). The coellicient of variation was uanceeptable ot Yaounde, This was atcibuted 1o the ponr
plant stand at bacvest due 1o Hooding 2 weeks alter Howeting, twelve liybids hid (heir
averape performance superior lo 7000, 1 he Tour fist hylnids were retained o be inclded
in a Iybrid Nationat Variety trial,
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2.3.5.3 Hybrids
2.3.5.3.1 Lixperiment 1, U and 1n

These trials constituted the most advanced Irybrid trials available in the program. Al
of them have been tested at least for 3 years. The objective was to identify high yielding
hybrids 1o be recommended for on-farm and agrononiic trials,

Expeciment 1 (table 18) was made of 14 entrics. Eleven of those varictics were crosses
between the single cross 8321-18 and a NCRE line. Grain yictd ranged from 7.9t¢/ha for
832118 x 52 1o 5,0t/ha for 8321-18 x 61. I he hest cpen potlinated check was CMS 8501
(6.9Uhay. Five hybrid yictded 10% or more than CMS 8501, ‘The best three way cross had
1.0t/ha superiority over the open pollinated check, 1FA single cross check 8516-12 (6.8t/ha)
yielded the same as the O.P ¢lieck.

Experiment 1L cesults are presented in table 19, 'Ihe trial was composed of 13 entries tested
ae2 locations, Yickis ranged from 6.3¢ha for 8428 x 1 1o 4.9ha for R428-19 x 46. ‘I he begt
O.P check was Ndack 8701 {0. 11/ba), None of the erosses outyiclded the Q.1 by more than
5%.

Zxperiment 0T was composed of 15 entrics tested a0 5 locations (table 2. Mean gain
yields ranged from S.6t/ha at Touboro to 7,01/ obtained at Nivi. Cocllicients of variation
ranged from 9.2 at Touboro o 16.7% at Marona. Twelve Hybrids outyielded the 1ITA
check 87056 (S.80/ha). 5 cniries bad 14 or more yickl superiority over the hest open
pollinated Nedock 8701 (5.6t/6a). The best thyee way hybwid was 8321-18 x 13 with 6.5/ha
across the 5 environments. This represented a1 16% increase over Ndock 8701,

2.3.5.3.2 __r:LC_B_.l_'Z_-.\li_n.1:Icﬁ(ﬂ!m.‘;scs_(_i_r;z_lrly_l4uqmll_l,lL.(isuglli__!!,i_

These tials were the most advanced single crosses of (e program. Groop | involved
crosses of NCRE lines with 1368 which is an U A line derived from popalation 21, 1l
group lad 36 Crosses tested in 3 sets of 12 varietics. Bach had 4 Replications, 4 Rows/plot,
The results are shown in table 21 Only four crosses out of 36 showed more than a 15% yield
merease over the hest open pollinated. “Ihese swere: 1168 « {13 (7.1 1368 x (A7)
(7.1t/ha); 1368 x (71-73) (0.9¢ha) amd 1368 x 67-70 (6.3t/tin).

Group I¥ iavolved crosses of NCRE lines with 9071 which is an IMTA line derived
from the temperate line N28. [ his frovp had 30 crosses tested in 2 sets. ‘The sesolts are
shown in table 22 . Average yields obtained in this group were in gencral higher than those
obtained in group . Howeyer only 2 crosses had more than 15%% yieldinerease over the best
open pollinated CMS 8501, 1 hese were: 9071 x 2 (7. 70ha) and Y071 % 52 (B. /b at Ntui),

Grroup 1T was miade of 3 sets of 15 entries cach, This consisted of NCRIE lines crossed
1 IITA Bae SO12 devived from the CININ Y subttopical popalation 34 Vhe pesfonmances
of those crosses are presented in table. 1ve lines ot of 43 had their yiek) poiential 15% or
more of the best open pollinated, ' hese hybrids are: 5002 x 1013 (B.41/ha); 5012 x 64-66
(8.3vha) 5012 x 72-73 (7.8/ha); S(M2 x 39-41 (7.50ha) and 5012 x 58-59 (7.1t/hay).
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2.3.5.2.3 NCRY Single Yeltow Crosses

These were compused of NCRE yellow lines crossed 10 3 WA inbred lines (4001,
9450, 9848). This consisted of 94 entries tested in 3 sets and the results are shown in table
24. The HTA 3 ways cross 8644-31 and the O.P. CMS 8704 were used as checks. 4 lines
exbibited a 15% or more yield increase over the best open pottinated CMS 8704, These were
0848 x 30 (7.6Uhay; 32 x 4001 (0.4t/ha) 9848 x 38 (6.50/ha); 9848 x 39 (6.3¢/ha)y and 41 x
0848 (6.M1/ha).

2.3.5.3.4  Tcster Single Crosses

This trial consisted of gingle crosses among NCRE lines elassified vader different,
heterotic provps. “The summanry of their pestormance is shown in table 25, Group | inbred
lines were those lines that were selected based on their performance when erossed 1o the
Tuxpedto derived lines 1368, Group 2 was mnade of lines heterotic to the temperate derived
tires Y071 andk gronp 3 consisted of NCRE lines heterotic 1o the sultropical derived tine
HMZ, The 3K crosses between groop 1 lines and grovp 1E fines yickded 12 crosses (12%)
superior or equat to the single cross hybiid 8428-19 (1368 x 5012). However only 5 of those
lines bad 157 yicld superiority over the hest open pollinated CMS 8501 (6. 7t/hn), The 38
crosses involving growup | lines and group 2 lines gave 9 (24%) lines superior or ciqual to the
check single cross 8321-18. 2 of those tines were 17% higher than the best open poltinated
check CMS 8501 (6.41/ha),

The 40 Crosses hetween gronp 2 and proup 3 yiekded 14 hybrids (35%) equad or betier
than the best single cross check 8321-T8. But only 3 of those erosses had 2 15% or smoe
yicld superiority over the best open pollinted Ndock 8701 (6.6t/ha).

2.3.5.3.5. MIR_Single Crosscs

This tiad consisted of 72 lines trom vinious sources aronnd the workd, The yeHow
lines (50 in totaly were crossed 1o 4001 and 9450 which me two HTA lines, ‘The white lines
(22 in Total)y were crossed to 1368 and 5012, “The selected dines are presented in table 26,
These crosses were tested ot two Tocations in 2 sets, About 30% of the lines were retained
based on their perfovmance eompaiative to the white or yellow open pollinated variety, 1368
and 4UCH had the highest perecentage of lines retained, 45% and 33% respectively.

2.3.5.4  Popwelation Ymprovement
2.3.5.4.1 Heterotie Pogls

Tlace heterotic pools were Tormed in 1989, Crosses among tines Trom different pools
yielded a higher pereentage of hybrids significamly different from their counterpan single
crosses (sce lester single crosses table 22) than did those lines ¢rossed to their corresponding
tester (talhde 200 In 1990, the 3 heterotic pools were remade based on the F1 amuong Jines
from dillerent groups,



2.3.5.4.2 TZRB SR Testcrosses

Nine seis of TZB SR Testerosses were evabnated in 1990 at two locations, Entries
consisted of 100 S, lines from TZB SR populations crossed 10 four testers namely 1368,
9071, 5012, T2ut. The ohjective were to identify lines with good general combining ahility
that woukd be recombined 10 make a new version of T7.0 SR variety. In addition, selected
lines will be grouped in heterotic pool.

The perforntance of the testcrosses was difterent from Forest to Savama zone, (368
was efficient in identifying lines in both Forest and Savanna ( 12.5 versus 13.4). 5012 as
tester reacted better with lines in Savanna but had a very poor pesformance in Forest zone.
Tzut and 9071 which had some temperate germplasm were identitied as good testers for
Savanna zone, [t was concluded that the genetic background of cach heterotic poed will differ
nol only with the tester used but also with the testing site,

2.3.5.4.3 Suwan 1 SR_Testerosses

Seven sets of 41 entries of Suwan 1 SR testerosses were evaluated at 3 Joeations:
Yaounde, Ntui and Sanguere. The entries consisted of about (X0 Sy lines derived from the
Suwan t SR BC; population crossed to thiee testers namely: 4001, 9450 and 9848. More lines
were retained with 2001 and 9848 as testers than with the temperate derived line 9450, Lines
retained with at least 2 testers will be recombined to form a new viriely from Suwan I SR,

2.3.5.4.4 LELY, (171, _composite 3 3 4)

Eipht sets of 49 Full sibs from ‘TZ21, composite 3 crossed to 171, comnposite 4 were
tested at 2 Tocations: Niwi and Mouda, The wial in Mouda failed becawse of carly drought
at flowering stage. Different members of Tines were retained per set hased on the deviation
of their mean performance from the set mean. Parents of the selected Bull-sib will be
recombined to improve the 2 heterotics composite population,

23545 LP T TZB SR SE

One hundred lines from the solt endosperm version of 1718 SR SE were evalvated in
a 10 x 10 Tatice with 3 Replications. “The mean of the (eial was 5.00/ha and the coelficient
of vaviation 24.4%. 30 lines will he setained and recombined 1o improved the varicty.

2.3.5.4.6 Local_x_improved_crosses

Eight local vanictics were crossed 1o 8 proved varicties in 1989 in a design 11
fashion. ‘The local mmerials were niade of one ear ly varicty (Batia local) and seven late
accessions (Boupzoudou, Bezeola Miki: [ocal Saa, Local Yaounde: Lacal Miowmow and
Local Betowton). “The improved varictics were 2 carly (Pool 16 SR «<nd ‘T7ESR), )
intermediate (CMS 8503, “Trat and 1.V, 8135 S, and 3 Jate (Ndock 8701, CMS 8501,
E,V, 8443 SR). 'Ihe 64 crosses and their 16 parents were evaluated in 1991 at five locations
(Maroua, Sanguere, Yaounde I, Yaounde (1 and Niui).



Yaounde ocal combined very well with all improved varicties. Mid-parent heterosis
was positive for all cross comlilnations. However high parent heterosis was positive for only
crosses involving the early and the intermediate improved varicties. The best cross was CMS
8503 x Yaounde selection (6.31/ha), 1t was concluded that high yielding soft endosperm
versions of the improved varieties are obtainable, (table),

Tablz 1: 1950 Trials names and number tested.

I. Imtroductions

frial nase origine  entrjes Hueber Tested
nueber  Reps  Forest  Savanma Total

1. €V LSR-# IITA n 4 1 ] {
2. Probe 1rial I1TA | i 1 3 i
3. Late gormplasa IITA 21 b 1 ] {
4, tarly germplasa ILTA 16 5 1 1 2
5. How late Varietjes ITA {1 6 1 | 2
6. Tib SR-SE IPET [T 100 ] 1 - 1
7. Tih corp 3 x 4 IpT? LITA 192 { 1 1 2
8. Streak Resistent inhred IITA 15 4 1 1 2
9, Striga observational

trial [1TA B 4 - 1 1
10, international white

hybr id 1ITA 10 4 1 k| i
11, international yellsw

hybeid TITA 8 { 1 ] {
12. R.LV.T Extra early  SAEGRAD 13 4 - 3 3
13, RULV.T early SAEGRAD I { - | ]
14, Pool 16 DR IpTT SKFGRAD 169 3 - 1 1
15. Bybridn Afrique CIRAD 20 { 2 ; {
16. Pionneer Aybride U.S.A. 2 3 2 1 3
Total LI 14 X i
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IL, ACRE/IRA EVALOATION

Humber fTested Trial

name Set entries Reps Forest Savanna Total
1. 5.1, (E/T) - 15 1 n 7 13
2. B.Y.T |Late} - 15 4 1 7 18
3. Three way Aybrids -

Experinent I - 1 4 1 1 2

Experinent II - 13 4 ) 2 |

Experiment 111 - 15 ] 3 | 7

Others - 20 ] 2 1 ]
4. HCRE Single Crosses

group [ 2 0 4 ] 2 ]

group [I 2 30 4 2 2 L)

qroup 11 ] §2 ¢ k' 3 6
5. NCRE Single yellow

Crosses ] 1| 3 { 3 ?
6. Tester Single

Ccrosses 3 12 3 3 3 6
7. HIR Single crosses 2 82 3 2 2 4
8. TIB Testerosses 9 369 3 9 9 18
9, Suwan I SR

Testerosses 7 287 3 ? 7 14
10.Early geraplasa

Testcrosses 3 99 3 3 6 9
11.Early partial

biatiel - 40 k) - 2 2
12.5triga Screening

trjal 4 164 3 - ] 4
13.Drought Screening

trial . S0 ¢ - 2 2
14.Busseola,

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

biallel - L] 2 3 2 5
Total 1720 0 69 139
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111, POPULATION 1HPROVENENT

Populations Actjvities Locations Total
1, CHS 8704 Ralf-sib Wkolbisson, Sanquére 2
2. CHS 8501 falf-sib Hkelbissen 1
3. Ndock 8701 Ralf-sib Hkolbisson, Sanguére 2
{. CHS 8006 Half-sib Nkolbisson, Sanguére 2
5. CHS 8710 Half-sib Nkolbjsson SOUCOUNDOU 2
6, Yaounde 8701 Half-sib Nkolbisson 1
7, Suwan I vhite Half-sib Nkolbjssen 1
8. Pool 16 BR Half-sib Sanguére 1
9. Early Syn | {Els s Reconbination  Nkolbisson 1
10, Early Syn IT (E) $’ Recophination Nkolbisson 1
11, TIEF-Y Hass Selection  Sanquére 1
12, Wajor Varietles Testcrossas
1368, 9071, 5012  Mkolbisson 1
Total 16
IV INRRED/TESTCROSSES
Fopulations Entries  Activities Location
L. Experinent I 1 Seed increase + three-way  Hkolbisson
2, Exporieent 1N 10 Seed increase + thyee-ay »
1. Experieent I 12 Sesd Increase + three-way .
4. WCEE grovp Seed increace + single crocses  *
5. NCRE growp, Seed increase + sinqle crosses  *
6. HCRE group, 102 Seed Increase + single crosses  *
7. 12 posta )ines 20
8. #ighland lines 11
9. Dbrought resistant lines 90 Advance to SH '
10, Suean 15R §4 Joo Advance to 355 v
10, TIR 5B 59 L] Tasteronses, 1368,9071 5M2,Teut *
12. farly lines 53 250 Advance to 54 + Tentcrosses .
13. Singls yeltow population 49 Single crosses 40N1,9848,9450  °
U4, Crosses 53 Vines 1 Mdvatice to 54 + Testcrosses .
15, Tester single crosses Sinqle crosses anong hetorotic
line 1 qroups
1€. CIRAD 20 81 formation .
17. Pionnear 2 S1 formatjon "
18, TIUT new lines 15 Seed increase ’
190
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V SEED [INCRRASE

Population

Total land area

Locat lons

1. (5 8501
. CHS 8704
3. (N5 8806

4. Hdock 8701
5. Pool 16 DR
6. BSR Bl

7. DBSR 8yn IT
8. Acid tolerant
9. Madagascar varieties

Hinkemegos, Sanquére

Ntut, Wdock
Ktui, Sanquére

Sanquére, Wtui
Sanquére
Bertoua

Bertova
Nkelbisson
¥kolbisson

Yable 2: 1990 Locations and Land area used

locations Total
Land area
used (ha)

Xumber of
Ist season

Trials
Zmd season

Total

FOREST

Nkolbisson
¥tui

Hamo
founmbot
Ekona
Fbelowa
Bertoua
Batchenga

B =0 D e G PO —
PP
::;_oop-—-ognh

o

e B BT -

13
62

el e Lk et A Lk

—

b= A 0 RS g

Total 20.2
SAVANNA

Sanquere
Guiring
Houda
Soucoundoty
Kayo Gatke
Ndock
fouboro

IR Sanqiore

FHO sy
DO Dwrmm e W

9

53
13
10

- uh O WD

21

14

53
1
10

— Y e O

Total 19.0

103

103
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Table 3: Mean of the 1990 N.V.T. {Late} in forest Zome

Entries Htuj Founbot Yaounde Yoke Mamo Bertova Batchengat Mean
1. CHS 8507 7.7 6.4 6.3 51 506 7.0 1.4 6.3
4, WS B505 7.2 7.1 8.2 7 49 5.6 3.0 6.2
3, HNdeck 8701 7.2 7.1 7.0 6.2 1% 56 13 6.2
4. 8321-18 1.3 6.9 7.1 6.3 18 5.5 4.1 6.2
5. Suw4an x gene
Pool (y) 1.8 5.7 1.8 7.1 4.9 36 4.7 6.2
6. (NS 8704 7.8 7.4 6.5 5.7 43 4B .2 6.1
7. CHS ang T4 6.6 1.5 56 4.0 5.1 2.8 6.1
8. CHS 8501 1.1 6.9 1.7 51 Wb 4.2 6.5 5.8
9. Yaounde 8701 7.1 5.8 6.0 6.2 4.2 5.7 1.9 5.8
10, Swian [ SR{¥} 6.8 6.9 1.2 5.2 44 1.7 1.2 5.7
11, Local check 8.4 1.2 6.1 i4 47 23 1.0 5.5
12, E.V 8422 5% 6.1 6.7 5.2 53 34 5.8 3.0 5.4
13, Bartova 8701 5.% 5.3 6.0 6.2 29 6.2 3.1 5.4
14. TIB SR SE 1.2 5.8 {.9 6.1 4.1 17 1.1 5.3
15. Ntui 72FB SR 3.5 EN | 1.2 1.2 3.1 L% 1.6 .2
Hean 7.0 6.3 6.5 1.6 4.0 3.3 5.5
Y (Y 16.8 13.2 17.1 5.0 228 5.1 i1.2 -
L.S.D.{0.05} 0.6 0.9 1.1 1.0 0.7 0.5 0.9 -

& Did not enter the overall weans


http:L.S.D.(0.05

Table 4: 1991 N.V.7. (Barly) Forest fone

Entries Ntui Founbot Mamo  Yoko  Bertoua Heans
b15s Yield
1. Tiut {across B7) 6.2 {4 4.9 5.4 1.7 60 5.1
+ TIE Comp 3 x 4 4.5 4.2 4.4 5.% 4.9 56 .7
3. CMS 8503 6.1 5.1 1.7 $.7 3.7 60 4.7
4. E.V. 9435 51 5.0 3.5 4.4 1.9 1.1 60 1.4
5. (NS 8806 4.7 1.8 1.3 g.1 3.9 56 1.4
6. MSR-Syn | 1.6 3.0 44 5.1 1.0 62 1.}
1. pool 16 SR 4.9 .7 4.0 1.0 £.3 54 4.2
8. DHR-ESR-w 1.0 3.6 4.2 5.5 3.2 54 1.1
%, BSR-81 43 1.5 14 4.7 3.1 61 1.0
10, BSR-Syn 11 4.3 34 {.1 1.4 15 60 1.0
11, TIESR-88 4,2 .0 3.2 §.3 1.5 57 3.6
12, TIESR-w ¥ GUAILA F] b 1.4 1.5 1.1 EN | L] 3.2
13, Yaka 1.6 1.4 1.9 1.5 1.9 57 2.6
14, CSP ¥ |, Rayitiri 2.3 1.3 1.3 14 2.0 47 2.6
15. TIEF-¥ 2.7 1.0 - 2.2 2.3 17 2.2
Heang {13 1] 1.9 1.} 1.5 - 3.9
C.V.(1} 19.2 19.9 23.0 15.8 146 -
L.8.D. (0.05) 0.6 .5 0,7 0.5 0.5 -
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Table S: Weans of 1930 X.V.T (Late) in Savanna Zones

Entrles Sanquere Soucoundou Mowda® Maroua Toubero fideck Mayo Galke Mean
1. 8321-18 14 5.2 2.7 1.5 5.4 6.4 5.3 5.5
2, (M5 8501 7.0 3.9 1.8 2.9 1.9 7.1 5.4 5.2
). CHS 8505 7.1 14 1.9 9 1.5 6.4 4.3 5.0
4. TID SR SE 6.9 3.5 1.7 3.8 6.0 5.6 1.0 5.0
5. Ndeck 8701 7.5 3.2 1.6 1.1 1.9 6.0 1.4 4.9
6. CHS 8704 5.5 4.0 1.1 2.8 5.1 6.7 4.8 1.8
7. CHS 8710 7.1 3.0 1.4 3.0 1.9 6.0 .2 4.7
8. Suwvan I (W) 6.6 4.3 1.7 24 A4 6.2 4.2 1.7
9. Suwan x gene Pool{Y¥) 7.1 1.6 2.2 1.2 1.7 5.0 1.3 1.7
10. TIPB (check) 6.5 3 1.5 kN | 4.9 5.9 3.8 4.6
11. E.¥ 8422 SR 11 4.3 1.8 3.0 5.1 5.0 38 1.6
12. (1S 8503 6.6 4.0 1.8 24 4.5 5.7 4.0 4.5
13, (NS 8507 6.7 32 1.4 1.0 1.8 5.5 3] 1.4
4. Mtei TIPB 7.1 3.5 1.} L7 4.5 1.9 11 4.3
Hean 6.8 3.7 . 29 4 5.7 4.1 4.7
cV Y 10,2 2.0 i} | 16.7  20.2 12.% 15.7 -
L.5.0. (0.5) 0.5 0.6 0.4 0.4 0.7 0.5 0.6 -
* Did not enter the overall mean
Table 6: Means of N.V.T (Barly to intermediate) in Savanna Jome
Varieties Ndock Houda M.Galke Toubore Samquere Harcua  Soucoundou Hrans
DTS PAH Yield
1. TIUT Across 80 1.0 1.5 5.5 5.9 8.7 4.5 5.9 5% 4 5.8
2, TIE Comp 3 x 4 6.0 2.4 5.3 5.4 6.7 5.2 5.2 54 45 5.6
3. CMS 8503 5.6 1.9 1.4 5.5 1.9 1.6 1.9 59 5.3
4. CH5 8806 5.9 1.6 {.8 i, 6.0 4.5 1.4 57 43 5.1
5, DHA-FSR-W 5.9 1.7 1.7 4.5 i.% 4.6 1.0 % 44 5.0
6. BSR SYN II 6.3 1.3 1.2 1.8 6.3 4.3 1.0 5 3 5.0
7. TIESR-SE 5.2 2.3 4.5 43 5.7 3.8 1.8 86 431 4.9
g, E.V. 8135 Sk 5.0 1.4 4,2 5.0 6.9 1.4 2.9 1 I L )
9. BSR 61 5.7 1.1 i A 5.6 4.0 1. 60 3% Le
10.TZESR ¥ GUA 314 BC5 4.6 2.6 {.1 1.0 5.7 3.8 1. 81 42 44
11.Pool 16 DR 4.7 1.% 3d 1.4 6.5 4.5 1.0 5% 35 4.4
12.14EA L 1.8 3.3 17 6.2 4.6 1.6 57 43
13,C5P x L.Royitiri l'] 1.9 2.3 2.9 3.5 5.0 4.5 3.5 49 18 3.9
14, TIEF-Y 2.8 2.0 2. 3. 5.3 1.1 3.5 5 37 3.6
15.RSR-SYN I - - - - - - - - = =
Heans 5.2 1.7 i.1 1.5 6.4 1.5 7 56 41 4.7
(A Y] 11.4 2.2 15.0 18.3 8.4 21.1 2).0 - -
L.5.D {7.05) 0.4 0.5 0.4 0.6 0.4 0.7 0.6 - - =
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Table 7: Means of 1990 E.V.T LSR white

Entries Ntui Toubore MNdock Sanguere MEANS

s PAR Yield
1. Check?
{8321-18 x 27-1} 6.3 1.5 5.6 8.0 7 6.1
2, E.V 8722 SR BCH 1.3 4.3 8.0 7. 11 6.}
3. B321-18 5.5 4.9 14 6.4 {0 6.1
4. CHS 8710 5.6 44 1.3 6.6 i 6,0
5. Wdock 8701 5.0 4 7.3 €9 k] 5.9
6. Mokwa 87 TIPB SR 3.9 3.8 8.2 7.3 38 5.8
7. EVOSIIDMRSE 5.4 3.9 1.2 6.5 39 5.8
8. TIb SR SE 1.8 1.6 6.7 6.1 42 5.6
9, Okomasa 1.8 1.9 6.6 6.8 38 5.5
10, Check (NS 8501) 5.4 1.0 6.1 6.4 kY 5.5
11. TIB 5k SE 4.1 1.7 6.9 6.4 {0 5.3
12. Gandajlka 4022 4.7 4.1 6.0 5.4 38 5.1
13, Across 85 TISR-WL 4.4 4,2 5.7 5.8 38 5.1
Koan 5.0 4.2 6.8 f.6 19 5.7
.V (1} 17.1 14,2 107 11.9 - -
§.5.0 {0.05) 1.1 0.9 0.7 - -
Table 8: 1990 Heans of the R.U.V.T¥ {Frtra-carly)
Entries Karoua Sanquere  Sotcoundou Hean

PAE Yield PM Yield PAH Yield DTS PAE YleMd

1. Check {Pool 160R) 42 4.5 %5 7.0 19 59 13 & 548
2. TIESR-W x GUA

MBS F L |
iR CSPILJ.’.‘!’]TIRI F] 8 4,
4. Across 811 v JIS

56 5.9 52 64 48 %0
53 6.0 50 56 4 5]

o n

r LA F 5 4.9 51 5.3 51 58 W S50 5.1
5. TIEF-Y W45 52 5.1 52 61 45 89 5.2
6. CSP early 0 11 59 5.6 51 586 U 4 5.2

7. TIEE-yellow Pool 47 4.9 52 4.4 5 5.8 4 K 5.0
8. TFool 27 x GUX

3U B F, 8 47 5 4.8 M 55 4 5 5.0
9. TIEE W-1 52 47 51 4.7 52 49 £ 52 4s
10, Fop 30 x GUA

I By 19 4.5 9 43 52 53 43 5 47
11. TIEE a‘ﬂite pool 46 4.2 5 .2 51 53 43 852 48
12. TIEE-W-2 9 4Ll 9 19 5 50 02 49 43
13. TIFE-Y 36 313 4 1.2 51 48 0 45 A8

Heang L 52 4.9 52 55 M 50 4.9

C.V (1) 1t 18.4 7T 12.6 3 719 - - -

L.5.D {0.05) - 0.9 - 1.z - 03 - - -
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Tahle 9: Mean of 1990 R.OLY.Y jeaxly)

Entries Sanquere Sououndeu Haroua Heans
PAH Yield PR Yield P tield s P Yield

1. FARARCAM 34 Pool DR {H.9] 55 .9 5] 6 i1 .5 &0 52 6.4
2. heross 86 Pool 16 DR 5 .1 57 7.1 [H 5.2 L 5 0.7
. TECopix iR &2 12 58 7.2 1] 5.3 %0 51 6.4
{, SAFITA-Z {RE) 5 7.1 54 6.9 16 5.1 50 5] 6.4
5, Mcross BY ool 16-5% 5 1.5 5l b4 [} ] 5.2 9 51 6.4
6. Farboin SE 28 Feol 1¢ OR 58 4 11 6.8 il [N} 51 52 6.1
1. DR Cotp Early 52 69 51 6.6 T I S I
B, Across 88 Fool 16 DR 53 1.2 52 6.5 (1 1.5 3 50 6.2
9. EV 8730 SR BC, | 7.l 52 6.5 {8 .9 LY LU 6.2
16. E.V. 8701 SR BC, 52 1.5 53 0.8 (11 4.1 51 80 6.
11. DMR-ESR-¥ L} 11 &6 5.6 LH 1.2 52 5t 6.0
13, DMR-ESR-¢ 51 6.8 1 6.0 (11 L6 52 50 5.7
13, TIESEH-SE 5 6.7 i 5.8 L] 1.3 5l 5 5.8
W, Check [TZEF-y) 5l 5.3 50 5.9 14 5.4 ¥ (L] 5.5
Keans 5} 7.1 5 6.5 Y 5.0 50 51 6.2
ALY 5 8.0 8 10.4 8 131 - - -
LS. ? 0.4 6 0.5 - 0.? - . -

Table 10: 1391 FRODPE TRIAL

Varieties Haroua  Sanquere  Mdock  Rtui MEMNS

DIS PAR  Yield

1. Suwan 1SE {F} 2.8 6.0 7.5 6,9 6 A0 5.8

2, E.V. 8443 SR {(F) 25 .7 1.3 6.4 63 18 5.5

3. DR LSR-W {E) %A 6.} 6.8 6.9 63 7 5.7

L. Ac 86 TIUT-CR-W (5) 1.9 6.7 6.7 1.4 60 39 6.2

5. E.V. 3443 SR {55 3.1 6.3 6.8 68 60 B 5.8

6. Pop 25 SR {F} 1.5 6.3 7.5 6.6 61 40 6.0

7. 8321-18 . {5) 1.6 6.8 6.7 6.6 63 19 5.9

8. FRIZ4L ¥ PR IO {5) 4.3 4.0 L6 6.2 58 A 1.3

ll2an 1.3 6.0 6.5 6.7 61 18 5.6

C.V (Y any 11.9 10.1 14.7 - - -

L.5.0 {0.0%) 0.7 0.7 0.6 1.0 - - -

Hzan Forest .9 6.1 1.3 6.7

Hean Savanna 3.5 6.6 6.7 £.9

Classification Savanna Savanna Forest  Forest or Savanna

& did not enter »oan Savanna Calculation

F = Forest adapted

§ = Savanna adapted
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Table 11: 1991 Farly Garwplasa

Variet]es Ntul Sanquere Heans

DS P Vield
1. BAG 89 BU-ESR-¥ 5.2 5.7 54 12 5.5
2. AC 88 TIE Comp 7 5.3 5.1 o 5 5.1
3. BV 8731 SR BC 5.4 5.0 53 k1) 5.2
4. TIE Comps CZ 1.9 5.3 5 18 5.1
5.  Pool 15 SR QP 5.2 4.9 5% kI 5.1
6. Pool 18 SR QfW 5.0 %0 54 32 5.0
7. Suwan 2-5R BC 5.8 i.1 5¢ 32 5.0
8. Pop I DR Sﬁ BCz 4.9 w0 52 18 4.9
9. EV 8749 58-4 5.3 4.5 55 34 4.9
10. TIE Comp 3 x 4 Cﬂ 4.8 +.9 L il +.9
11. E.v 8730 SR BC; 1.6 5.2 54 K] 1.9
12. 1k.88 BU ESR-W 5.0 4.8 52 37 1.9
13, TIF Comp 6 1.9 {.6 51 8 {.3
14, AC 88 Pocl 16 SR 1.6 {.8 51 15 1.7
15, AC 87 DMR-ESR-W 1.6 1.1 51 40 1.5
16. BAG 86 Pool 16 SR 4.5 4.0 50 1% 1.)
Heans 5.0 4.8 5] 17 4.9
C.v.(%) 1.3 17,8 - - -
L.5.D {0.05) 0.4 0.6 - - -




Table 12: 1991 LATE GERMPLASN

Bybrids Neui Sanquere Touboro Heans

ptS  PM Yield
1, TIUT SR-W Cq 7.1 6.9 5.7 60 41 6.6
2. 821-18 6.8 6.9 5.3 60 41 6.3
3. 86d4-1 6.6 6.9 5.2 62 {0 6.2
. TISR-W-1 O, 6.8 6.5 5.2 63 39 6.2
&, E.V. 22 DR 5R 6.6 6.4 4.9 €0 {0 6.0
6. La Posta C] 6.2 6.5 5.0 62 {1 5.9
7. TiL Cotp 3 5.6 6.5 5.2 63 1 5.8
8. DMR-LSR-M N 5.8 4.9 62 k1. 5.9
8. TIFD SR 5.8 6.0 4.8 64 b1 5.5
10. SUWAN I SR 5.9 5.7 4.9 62 3 5.5
11. TIBR-5£5-2 5.6 5.7 5.1 62 39 5.5
12. E.V, BT495R 5.9 5.6 5.2 59 {0 5.5
13. TOP 28 DR SR 5.6 6.0 .7 63 by 5.4
14, TIB SR 5.2 6.6 4.3 63 39 5.3
15, T2PR-ELD-2 §.7 6.1 i.8 63 n 5.1
16. E.V. 8725 SR 5.1 6.0 19 63 38 5.3
17, E.V, 8721 SR 5.1 5.9 5.0 6 39 5.3
18. Proot Tatrdio 5.1 5.7 4.0 65 Y] 1.9
19. Pao) 24 1.3 6.2 i.1 62 k¥ 4.9
20. Pool 23 5.1 1.9 4.0 62 i 4.7
21, T.I-5R-# 1.6 5.4 1.9 61 1 4.3
Heans 5.7 6.1 {.8 62 5.5
cV.4 17.9 M 13.9 - - -
L.5.D {0.05} 0.6 0.5 0.4 - - -
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Table 13: Wew Late Varicties

Varieties Sanguere  Wtui Heans
0TS PAH  Yield
1, 8321-18 6.1 6.7 62 {0 6.4
2. 8644-31 5.6 6.3 61 40 6.0
3. L coep 3 5.6 6.2 62 38 5.9
d. keross 88 TzutSR-w 5.1 6.4 6l 1) 5.8
5. FUN 88 T2SR-w 5.6 5.6 61 1% 5.6
6. For 88 T2SR-w 5.2 5.5 66 4) 5.4
T, BV, BM7 SR 506 5.3 5.2 60 42 5.3
8, 1k 88 1258 -y-1 5.0 5.4 61 1§ 5.2
9. Across 88 TIE comp 7 4.5 5.2 61 18 4.9
10.Pop 61 SR-BC‘ 1.0 3.9 5% 40 1.0
Hean 5.2 5.6 61 40 5.4
cv (b 19.1 13.% - - -
L.5.0 0.8 0.7 . - -
Table 14 ¢ 1990 Intermational White Bybrid
Varieties Sanquere  Hayo Galke Touboro Hean
IS PAH Yleld
1. 8516-12 7.3 5.8 6.1 60 39 &
2. 8505-5 7.5 5.7 5.5 ) |
3. 8705-6 6.9 5.4 5.7 6l 3% 6.0
4. 8428-19 1.8 $.0 5.9 50 38 59
5. 8321-18 {RE) 6.3 5.5 5.9 60 19 5.9
6. Check, (8321-1% % Exp 27} 1.7 3.8% 6.3 61 19 59
7. 8321-41 6.3 5.5 5.9 60 39 5.9
8. 8705-4 7.1 4.5 5.6 61 40 5.7
9. 1kenne T2 SR-W 6.4 5.1 5.2 62 41 5.6
10. Chef:kl {CUS 8501) 7.3 {.2 1.6 60 36 5.4
Hean 7.1 4.9 5.6 60 319 59
cY (1) 10.% 12.9 12.1 - - -
L.5.D {0.05) - - -
& CHS 8501



Table 15: 1990 International Yellow Hybrid

Varleties Htui Sanquere Mayo Galke Touboro Hean
D15 PAM Yleld
1. 8522-2 7.0 6.4 5.9 5.7 62 41 6.3
2. 8644-32 5.8 1.3 5.6 5.8 61 41 6.1
3. 8329-15 {RE) 6.1 5.4 5.8 LN | 6l 0 5.7
4. B8644-27 5.2 5.8 5.3 6.1 62 41 5.6
5, 3644-11 5.6 6.3 5.5 1.9 62 19 5.6
€. Checlll (CMS 8704} 5.2 6.0 44 5.6 €3 37 5.3
7. Chof.‘kz {THS 8501} 4.6 5,7 1.2 6.0 63 M 4.9
8, Across TISR-Y .5 5.4 1.7 1.9 63 36 4.6
Heans 5.% 6.0 4.9 5.5 62 38 5.5
C.V (i} 12.7 18.1 13.1 16.7 L
L.5.D.{0.05) 0.7 1.1 0.6 0.9 - - -
Table 16: CIRAD AFRICAN FRENCT BYDRID
Entries Htnj Yaounde Sanguere  Ndock Heans
BTS  PAE  Vield
1. Tx 15 8.6 6.7 6.5 7.4 3| L.} 1.3
2. P20 8.8 1.0 7.4 6.0 63 0 13
3. IR 30 8.1 6.2 7.4 6.8 6 40 1.1
4, Tx 1029 8.1 5.9 .6 6.5 6 1 5.8
5. Tx 1030 7.8 5.4 6.4 1.1 62 19 6.7
6. #644-31 7.1 5.6 1.0 6.9 62 18 6.7
7. Local check 11 6.2 6.5 6.4 62 19 6.6
8. DINA 1iv 8.6 1.3 1.2 6.2 62 ¥ 6.6
9. IE N 6.8 4.5 6.2 1.7 64 1 6.3
10. Tx 1011 1.6 5.2 7.0 5.4 62 M 6.3
11. 8321-18 1.} 4.8 6.6 6.0 63 18 6.2
12, FBH 87358 6.9 1.3 6.2 7.3 6 16 6.2
13, Tx 1013 1.3 6.3 5.5 6.5 6 39 6.1
14, 54 1030 1.9 1.5 6.4 5.2 a ¥ 6.1
15, 1RAT 81 8.9 34 6.4 5.6 6 35 6.1
1l6. [ 33 6.9 4.5 5.4 6.2 63 18 5.8
17, FEH 87217 6.0 1.7 6.4 6.9 6L ¥ 5.8
18. IRAT 340 6.3 5.6 5.1 5.3 62 5.7
19. 54 1012 6.5 5.4 5.6 §.5 6 W 5.5
20, IRAT 298 6.2 3.1 5.8 1.3 6l 36 1.9
Heans 7.4 5.1 6.4 6.2 63 37 6.3
c.v(1) 12,1 2.9 10.1 16.2 - - -
L.5.D {0.05) 0.6 0.7 0.4 0.6 - - -
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Table 17: 1991 PIONEER BYBRIDS

Hybrids Ktui Yaounde Sanquere | Heans
IS PAR Yield
1, 9001 Iy 9.2 4.0 1.0 60 1 8.1
2, 86319 3.9 4.6 6.6 59 11 7.8
1. 124549 3.3 {2 6.9 59 4 1.6
4, 124535 8.3 5.7 6.6 61 11 1.5
5. 1565294 3.7 5.1 6.3 61 41 7.5
6. 9005 Iy 8.4 1.7 6.3 60 10 7.4
7. 124529 8.0 1.8 6.5 59 12 73
8. 9004 Iy 7.9 5.6 6.4 57 ] 7.2
9. 121501 8.2 5.7 6.1 60 {0 1.2
13, 124602 8.6 5.0 5.8 58 » 1.2
11, 8.4 1.} 5.9 LY 42 7.2
12, 155312 7.7 5.1 6.2 60 12 1.0
13, 124600 1.9 4.3 5.6 60 42 6.8
14. 124596 7.6 4.3 5.9 57 {1 6.8
15. local check 1.5 1.8 5.9 59 H 6.7
16. 086 13 1.8 5.7 61 il 6.5
17, 124598 7.0 1.3 5.9 60 n 6.5
18, % 6.2 4.5 5.7 57 {1 6.5
19. 9003 BY 6.4 4.8 1.8 61 10 6.1
20. 155117 6.4 4.9 1.0 57 11 5.6
21, 507 1.5 5.6 A 60 26 5.5
22, 155322 4.9 4.3 - 60 22 1.6
Heans 1.7 1.7 5.9 59 kb 6.8
CY () 15.9 9.3 9.5 - - -
L.5.D (0.05) 0.8 1.1 0.3 - - -
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Table 18: 1991 Three way Crosses - Experiment I

Entries Htul  Sanguere Heans § Best
DTS PAR YielMd 0.p

1. B8321-18 x 52 8.2 7.6 24 “ 7.9 1
2. BA-1sx A 8.6 6.9 59 2 7.8 113
. ;A-gr ) B.4 7.2 59 11 1.8 113
i. 832-18 x 20 8.4 6.8 58 2 6 1o
5, B321-18 1 51 8.0 7.1 58 2 1.6 110
6. 8321-18 x 42 8.0 6.8 51 0 1% 109
7. 8321-18 ¢ 40 8.3 6.0 58 w12 10
8, 8121-181x1 7.0 7.1 6 LE I | 103
9, 8321-18 x 57 7.8 6.3 57 n 1l 103
10. (N5 8501 7.0 6.8 60 1 6.9 100
11, 8516-12 1.0 6.6 54 10 6.8 99
12, Hdock B701 6.3 6.5 60 B 6.4 93
13, 8321-18 x 80 6,2 6.4 60 ” 63 92
14. 8321-18 x 01 6.5 5.1 58 12 5.8 B4

Keans 7.6 6.6

cy i 10,2 11.0

L.S.D {0.05) 0.5 0.6
Table 19: 1991 Three vay Crosses - Experiment 11
Entries Ntui  Sangquere Heans § Best

DTS PAH  Yield 0.p

1, 8428-1%x 1 6.7 5.9 54 2 6.3 13
2. B20-19x 26 7.3 5.2 59 LU | 103
1, B0 6.5 5.9 54 1 6.2 102
4, 8428-19 ¢ 2 6.2 6.1 59 3 6.2 142
5. B428-19 1 25 A5 5.7 59 i1 6.1 100
6. BM2-19 x 41 1.0 5.1 9% 0 61 100
7. itdeck 8701 6.2 6.0 2] i 6.1 100
§. 8428-19 x 10 5.9 6.1 58 i1 6.0 9%
9. 5 850 6.4 5.4 60 5.9 97
10. §516-12 5.8 5.7 60 5.8 95
11. 8428-19 x 43 6.0 4.7 60 1”54 8%
12, 8428-19 x 5 5.5 5.1 50 i1 5 88
13, 8428-19 ' 46 1.9 4.9 60 » A4y 80

Meius 6.2 5.5

v (1) 1.9 16.6 - - -

L.5.D 0.7 1.1
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Table 20: 1991 Three way Crosses - Experiment ITI

Entries Hayo Galke Ntui Harota  Sanquere  Touboro  Mean % Best
0.P.
1. 8321-18 x 1) 6.0 7.8 6.5 6.4 5.6 6.5 116
2, 83121-18 x 18 6.6 1.5 5.% 6.6 5.6 6.4 M
N 8a-18x 22 6.5 1.3 6.9 c.4 5.4 6.4 14
§. 8321-18 x 27 6.1 8.3 1.7 1.0 5.8 6.4 114
5. 4428-19 x 10 6.5 7.1 5.8 6.4 6.5 6.4 114
6. 8121-19 ¢ & 1.0 6.5 5.7 6.4 5.7 6.3 112
7. 8121-18 ¥ 52 6.0 1.3 5.9 6.3 5.8 6.3 1m
8. 8321-18 12 6.3 71 S.4 6.0 6.4 6.2 111
9. 8121-18 1 7 5.9 6.5 5.1 6.9 6.5 6.2 111
10. 8321-18 ¢ 10 6.1 6.9 5.6 6.2 6.1 6.2 11
11, 8321-18 ¥ 14 6.6 1.2 6.1 5.7 6.0 6.3 113
12. 8321-18 ¢ 42 5.7 6.8 8.0 1.8 5.0 6.2 11
13, 8705-6 5.9 5.8 5.8 6.2 5.2 5.8 104
14, Ndeck 8701 4.9 6.5 5.9 5.9 5.0 5.6 100
15, CHS 8501 5.5 6.6 5.3 5.8 5.0 5.6 100
Heans 6.0 1.0 5.7 6.2 5.6 6.1
(VALY 11.0 10.3 16.7 14.9 9.2 -
L.5.D.{0.05)
Table 21: 1930 Selected MCRE Simgle crosses Group I
Set Entries Ntul Sanquere  MWeans 1 Best 0.P
Set-1 (1-3)x 1368 7.2 6.9 7.1 e
(11-15) x 1368 1.1 6.2 6.7 nm
(37-41) ¥ 1368 74 6.8 1.1 118
(52-55) 1 168 6.4 6.1 6.3 104
CHS 3710 6.0 5.9 6.0 100
Set-2 1368 1 {71-73) 6.9 6.9 6.9 121
1368 x (67-70) 7.1 6.4 6.8 1%
1368 x [78-80} 6.0 6.3 6.2 108
1368 x {70-93) 6.2 6.3 6.1 m
Ndock 8701 £.5 5.6 5.7 160
Lot~} 1368 x 130 7.2 73 1.3 108
1368 x {116-120) 1.0 6.5 6.9 101
Qs 8501 6.9 6.4 6.7 100

70


http:L.S.D.(0.05

Yable 22: 1991 Selected NCRE Single Crosses

Group 11
Set Entries Ntul Sanguere  Heans % Best 0.P
Set-1 9071 ¥ (2-1) 9.0 6.3 7.7 115
9071 ¢ {17-19) 7.5 6.9 1.2 107
Wl ¥ (13-16) 6.9 6.8 6.9 103
9071 ¥ {3-4) 6.9 8.5 6.7 100
(M5 8501 6.9 6.4 6.7 100
Set-2 907] ¥ 92 8.7 - 8.7 126
9071 1 (45-48) 7.2 6.1 1.2 104
5071 x {39-41) 1.3 6.9 1.1 103
9071 ¥ {61-62) 7.4 6.8 7.1 103
%07 ¢ 29-21) 74 6.6 1.0 1
9071 x (5)-95) 1.6 6.5 1.0 101
{HS 8501 6.9 6.9 6.9 100
Table 23; 1991 Selected KCRE Single Crosses Group ITI
Set Entries Mtui Sanguere  Heans % Best O.P
Set-1 5012 ¥ {10-13}) 2.7 B.1 8.4 118
5012 ¢ (1-3) 8.5 7.2 7.9 1
5012 % (11-16} 1.5 8.l 1.9 111
5012 x (27-2%) 1.9 7.1 7.5 106
Wdock 8701 7.2 1.0 1.1 100
8516-12 7.1 6.5 6.9 97
Set-2 5012 ¥ (64-66} 10.9 5.6 8.3 130
012 x (M-T1) 8.4 7.2 7.8 122
5012 x {19-41} 7.8 7.2 1.5 n?
5012 1 (58-H%) 7.3 1.5 7.4 116
s 85m 6.0 6.8 6.4 100
Set-3 5012 x (83-87} 7.4 5.5 6.4 107
5012 x {99-102) 6.8 5.7 6.3 105
5012 x {RB-92) 7.2 5.0 6.2 1
CHS 8501 6.0 6.0 6.0 100
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Table 24 : Means of selected single yellow crosses

Set Crosses Ktui Sanquere Heans 1 Best
DIS PME fYield 0. P,

Set 3 x 9848 6.8 8.9 61 40 2.9 108
{30 8 x 9450 1.8 7.8 62 19 1.8 107
B644-31 7.7 7.1 6l 42 1.4 101
CHS 8704 7.7 6.8 62 12 1.3 -
Set-2 17 % 9450 6.6 6.6 5 40 6.6 108
(1) 27 x 4001 8.2 5.0 9 0 6.4 108
30 x 9848 6.4 8.7 6t 40 7.6 125
8644-31 B.6 5.7 6 19 7.2 118
CHS 8704 6.5 5.6 61 41 6,1 -
Set-3 32 x 4001 7.3 5.5 6t 1 6 12
{33} 38 x 9848 7.2 5.2 61 40 6.5 125
39 ¥ 9818 6.9 5.8 60 39 43 121
i1 ¥ 9848 6.2 5.8 60 40 6.0 115
8644-3) .2 5.7 62 40 4.9 N
(HS 8704 L7 5.6 62 40 5.2 -
Table 25 Testsr Single Crosses
Groups/check Karber of Crerses  Wewps  Kurber of lipes ¥eap Best  Hybrids
ernil or suparior  {t/ha)  Selected {I5Y)  [tsha)
To Hytrid
Greupl ¥ Corp 3 1y 1.% 3 L9 gretpl Ml xgrowp 327 [2.4t/ha)
Hn-19 - 1l - - group 1 23 x qroup 3 119 [8.2t/ha}
S 8503 - - - 6.7
Graxp 1 1 qrop 2 9 (3L} 10 1 TS5 qowptxlxgroup258 (7.5t/ha}
821-18 - €7 - - qgroup 1 &) x group 2 50 (7.5/ba)
O 8501 . - - 6.4
Group 2 X group) 14 354) 1.6 ] €0  grovp 3 61 X qroup 250 [8.5¢t/hz)
B32i-18 - 7.4 - .
B428-19 - 6.9 - -
Mdock 8701 - - . 6.6
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Table 26: WIR Single Crosces

Parent in Total Surber ! ¥eans percent of  Best Crosses
Cozaun Nusber of crosses  Selected Best 0, P.
5012 1l ? 15 6.4 133 5013 1 ] (6.4t /M)
5012 % 11 [6.4t/ha)
1363 n 5 {5 €] 131 1368 ¥ 3 {23t /ha)
1001 n 1 by 5.8 411 400 x % {6.8t/ha)
9450 1? A 5.3 110 945 x 6 {6,1t/ha}
B644-1t - - - 1.8 - -
§321-18 - - - 6.2 - -
15 3501 . - . 4.6 . .
06 8704 - - - N - -
$able 27¢ Early Dishlel asong 8 varleties
9848  Tuxpero DR ¥aka  Terp x Tropical fFS  Blanc2 (5P NCRE  ARRM
Frec. Yeans
9843 47 4.5 4.3 1.9 11 4.5 19 L 4]
Tupeno DR 11 11 4 [N $.] £3 10 e
| 3LE LI 5.1} .0 L5 1.9 1L W)
Terp x Teepical 5.3 R 7% (K W K
fFs 1.7 1.9 E IR 00 B A
Blarc-2 prec. 44 JC T W R ¥
(sp 40041 1
NCRE 37 L8 LY
Table 8: Number and perrentage of selected 1ines per each
Tester frow CRS §50) 1 DMR-BSR-¥ lincs

Sat Loratlon 8071 bul¥) 1144 E,
E, Kbai 6 (8) 6 (8] e vudy

Scucoundon 12 {4} 8 (12} oy 1wy
| Ntui 10 {13) 4 [5) 10 (17 8 1}

Saucaund 13 (17 12 {18) 12 (16} 12 15}
Nemn  S3vanmy 13 (17} 13 {13) 1 i

Forest 6 [11) 5(M 1) (R
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Table 29: Mean Striga rating and mmber of tines selected for
Striga tolerance asonq the five sets of inbred }nes.

Set Ruaber Line Bean Checks Poorest Hean
tested Selected Striqa rating line yield
(1-7.5) (t/ha)
1. Experiment EF} Exp, 23-1
I, 11, 11 Expl 52-1 .0 %010 (3.0) Expl 14 0.6
£xpy - 1001 (3.0) 7.0)
Erpl 3-1
2, NCRE group 1 ¥ Fne 1]
Yine 37 1.0 9030 {1.5) line 104 0.9
tne 6 4001 {3.0) (6.0}
Lline &2
3. HCRE group 2 3 line 33 1.5 9030 (4.5) line 17 0.3
lne 46 1001 (4.0) {6.0)
4. NCRE qrovp 3 ¥ line 24 9030 {1.5) line 77 0.}
Yine 80 2.9
1ine 87 91 (3.5) (6.5}
5. IITA lines 15 1368 3.0 4001 {3.5) 4058 1.1
2499 (5.5)
Table 30: Striga Observation on Maize
Entries b1S PAH Yield Striga T striga 11 Hean Striga
1-9 1-5 1-7
1. 8322-13 STR 57 36 1.8 3.0 I.6 2.0
2. 832213 (RE-Str) 58 12 1.4 2.5 1.9 2.0
3. 5¢n {i-4} SR STR 57 2 5.1 1.0 1.8 2.5
i, E!p3 8321-18 » 27 58 39 5.2 1.9 1.6 2.5
5. TIFB-SR STR 50 i 5.4 1.0 1.6 2.5
6. TIh Sk SIR 60 0 i 1.5 1.9 in
7. Hdock 8701 59 19 5.3 1.8 2.1 i
8. 8338-1 (RE suc) 58 28 1.7 6.8 1.0 {.9
Rean 58 7 1.9 4.0 1.9 3.4
ey iy ! 17 2.6 1] 2.7 -
L.5.D (0.05) 2 4 1.2 - - -
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2.4, LOWLAND MAIZE SYSTEMS AGRONOMY

2.4.1. INTRODUCTION

Farmers it the forest zone of Cameroon grow maize al very low densities (3,000 to
8,000 plants/ha) in association with other crops such as grounduot, cassava, tare, vegetables
and banana. Shont fatlow periods (3 10 7 years) alternate with cropping phases of 2 to 3
years, and these fallows are not efficient in restoring soil fentility. Problem weeds such as
Chromolaena odoraty, Tmperata cylindrica, Treom orientalis, ete limit area brought nmder
manua! cultivation using simple tools, Only cash crops such as green maize, tomito and other
vegetables are cultivated as sole crops, wsing, if available a1 atfosdable prices, some guantity
of tertilizers,

Iir broad teons, 1) declining soil tenility and soil erosion, (2) weed infestation, (3)
ereatic rainfall distsibmion, (4) high cost, wdependable supply and scarcity of inputs, and (5)
poor infrastiecture and marketing are the magor consteaiss o intensitication of food crop
praduction in the lorest rone,

The main goal of the progeam is 10 increase and sustain the praductivity of cropping
systems involving wmaize, laprovement and maintenance of soil fenility as well as control of
weeds ok coil crosion ne essential o acliicve the ahove poal. Owing to the limiled
availability of cash and labor in tural fanms, greater attention is given to the development of
efficient low cost technologies including agroforestry systems as shown below:

- lmproved fallow management systems,

= In-situ green manure production with legume trees,

= Crop assocttions amd roations, and

= Methods for the citicient and balanced use of supplementary fertilizess in the above
systems.

A ctose collaboration with the Testing and Eiaison Units (11.Us) as well as the maize
breeder and the 1IRA/HCRAL agroforestry wan is maintained 1o plan and periodically review
the research agenda. “This avoids  duplicaion of work and keeps the desipn of technologies
appropiate to the Taomers’ needs,
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2.4.2. OUTPUTS AND ACCOMPLISHMENTS

SUB~GOAL

OUTPUTS

ACCOMPLISHHENTS

1. betermine approprlate qreen
manure & residue management
techniques for maize systeams.

2. beternine HaP or Nk response
of high yielding malze
varieties.

3. Assess maize + groundnut/
soykean rotations and
associations,

4. ASs+s cassava + malze +
e.oundnut assockation patterns.

Identify low-input and
sustainable technolegies for
soll fertility wanagesent under
intensive cultivation,

Fertiliter response surface for
Inproved maize varieties In the
forest tone.

Evaluation of aiternate maize +
grain leguee systeas,

Fvaleation of alternate cascava
based associations,

The cassia/food crop assoclation
trials have been establlshed at
the three sites. Bionass
production was sinilar in all
the three treefcrop
arrangenents. First year results
will be avatlable fn 199). This
trial should continue for a
ninjsua of 2-1 yeurs more.

Seshania sesban and Minosa
Inyisa var. inermis appear to be
promicing in improving soil
fertility and controlling weads
in paite crop. This trial should
continue for two more years to
confirm results,

Intensification of cropping in
the forast zone requites the
aplication of X from the
brginning, and P and E
fertilizers aftor tuo to three
roanons of cropping. These
triats will contlnue at the same
sita for 2 more yours to
charactorize tha anlutiay of
crop eesponse anel foil (ertiiity
with tire,

Sojhean was identified as a
highly productive altarmate
qrain leques to qgreundput jn the
subhumid forost gone, At Yoka,
nyire + cocopan intercrop was
not found protjtable,

Pox intarcropping and houpdary
planting zystems of careaza and
mize/groundnut appaar to be
highly productiyn, On-fagn
teeting of cinilar systens will
nonitor farrers’ reactions to
then,
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SUB-GOAL

WIPHTS

ACOHPLISHMENTS

5. Assess yield stabllity of
inproved malze varleties under
different dates of planting.

6. Characterize soils at triat
sites.

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

Identification of stable maire
varleties across a range of
planting tiges,

Well characterized sites for
{nterpretation of trial results.

Rotter research coordination on
50115 wanagenent In dilferent
zones,

Identified the late {110-120
days) malze varieties CHS 8784,
Hdack 8701 and €45 A501 ag high
yielding and stable in the first
season. Sinilar varieties for
second season need to be
identified.

Four profiles in S.W. Province
have been studied and samples
analyted. Soil data have been
used to hetter interpret the
trial results,

Yisited soi] managenent and
aproferestry trials and held
discussions with receatchers in

Ekona and Bamenda. Prepared the
trip report to indicate the
research priorities for soil
eroslon contrel/aanagenent in
the western highlands and the
need for snila Jah in Bashul.

2.4.3. OTHER ACTIVITIUS

In-seryice. training: On-the-job taining of the counterpart statl Mr. Nguimgo
Kempisa Aubin Blaise mnd fechnicimns in maize apronomy and soil fertitity management
rescarch continued as pare of the progeam. Mr. Ngaizgo weat to IIFA to panticipate in the
group training course on Sustainable Food production Systens from June 8 to Juty 6, 1990,
He also participated in the Foutth AABNF conference Seplember 22-27, 1990, and presented
a poster paper on improved fallow.

Professional_mectings: On invitation, | participated in the iCRAE conlerence on
methuds for on-farm agroforestry 1esenrch beld at Naitobi, Kenya, in Felvaacy 1990 and
presented two papers. [attended the Annual Mecting of the American Society of Agronomy
al San Antonia, Texas during October 22-27, 1990 and presented a paper on impoved fallow
management for sustainable production in Alvica,

Participation_in the NCRE-)_Contract HE project desipn: | assisted in the NCRE-
I Contract 1 project design and prepared the proposal for Resource Management Research
in NCRE-1II Contract 111,

Assistance (o _Peace. Corps. Yolonieers: [ assisted technically and  sepplied
seedsfplanting materiale to German and US volunteers working: in Gabon and Centeal Alvican
Republic. U also reviewed the Aptoforestry Propasal for 1990s prepared by Peace Corps,
Cameroon,
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2.4.4. RESEARCH FINDINGS

2.4.4.). mem:d,ﬁa_!hm_mmmcmiomﬂﬂmmmm
and Weed Con

1ol

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

Preliminaey resnlts indicate that .
e Cochnin M esbania Association on Crop Yield
the slow-prowing Sesbanin did not Sesba Camoroon, ,90?, op

decrease the yield of associated maize
in the first season, hut severely
reduced the yield of groundnut in the | o
secomd  season  due 10 competition | 4
andfor shading (Figare 1). Thos, itis | ,
better  to imercrop  slow- prowing
iepumes such as Sesbania with food
<rops in the first season and allow the
free growih of legumes in the second
season o oblain high biomacs and N
yicld.

' Flaid, 4iysha

sanon il

A K e

OH sole  QHN ag-

3 winkomegns |, Yoks

The wp growth of taltow vegetation provided 22 to 67 kp/ha of N, 4.010 7.9 of P,
221046 of K, 23 to 41 of Ca, and 12 10 22 of Mg to the soit plant system, Chignglacna
odorata althongh poores in leaf N than Seshania conteibuted atmost similar quantities of N
in top growih due to the lmge amount of folinge diy matter produced by the former at
Minkomeyos. This gave similar prain yicld sesponse of maize in the following scason (Table
1. Thus, Chiomolaeny improved soil tertility and crop yickts similar to faitow lepumes.
Dinperata cylindiicn, a dominant (allow vepelation at Yoke, was poor in N contsibution
compared 10 Sesbinin and this was rellected i the sesponse of the suceceding maize crop
(Fable 1). Addition of N Tertilizer signilicantly increased the maize yield further,
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Table. 1, Bffect of type of fallow and residue wanagement on grain yield of subsequent maize crop at three

gites in southern Cameroon, 1989-1990,

1989 Fallow treatments 1990 March 1930 Harch season

Harch Septenber Rosidua Hinkomeygs Yoke Ntuj
nanageaent  Plomans B Haire Biomass N Haite Bionass N Haize
added yield adrded yleld added yleld

+3/h

NI NF B 5T+ 5508 194 3107 324 2762
K2 WF I 60 h246 12 2l 20 <195
¥l HF ¥ 65 §R19 1] 1924 2 2812
He ssf I 1} 4556 22 348 18 2644
H2 ssf H {1 $406 28 3069 1 2418
M + S5 GH L 57 5107 59 5184 63 trall
M + 55 GH + S5 ¥ 68 7 62 1125 53 251
H GH I 4 4366 W il L 1876
SE 11 6L 6 136 5 289
p< 0.0l LA 0.0 0000 0.000 0.000
vt 3 18 34 21 36 11
N - 0 kg/ha - 4169 - 2791 - 245%
B - 60 kg/ha - 5432 - 4036 - 29931
SE - 154 - 129 - 50
p < - 0,000 - 0.000 - 0.000

Fallow x N rate interaction for saize qrain yield: HS

HI = Hajze: GH = Groundnui. 85 = Seqban__ §e_hgn, MF = Hatural ‘fallov.

B = Burn; I = Incorporate; M = Hulch;

M = Nitregen fertilizer applied as urea to the maize crop in 1990,

+ = Host of the fallow bioniss H was lost by burning.

1 = Sesbania sesban planted without any land preparation after eaize harvest was smothered by weeds.

Sesbania intercrop elicetively
shaded  ont  ihe  weeds for  the
suceeeding maize crop dat least in the
carly pamty; weed deasity e plote
previously planted to maize/gronndnuat s
was ouly slightly higher than thal of
Sesbanda iotererep reatments, but far
less than that of naural Bllow (Fignie

2). Burning appears 1o delay  the ?
emergence ol Cheomolaeny bt not 1
that of Lperata. o

LR

i

H

|
|

r

Il weeding

a Yesde dey wi, Mgide

|

i 1!
i]] i

HEY NIM

Minkomayos, 1000

A Ii”‘f amy T o
ax aBrM 5 1] £0RM aM
B wwnding 1 1e010ta0

Fallow/Residue Management vs Weeds

GE+

F¥7) Ak planting
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2.44.2, mmmmmmum_mmﬂmmjmm

The objective of this work is to test different arrangements of Cassia spectabilis, a
nawralized tree fegume, with food crops for the production of N-rich organic matier for svil
fenility improvesicat. In this system, about 20% of the area is occupied by wees and the rest
by food crops, and production of tree bivmass and food crops oceur at the same time, The
[t cutting of trees was done in March 1990 and the treatments were imposed at the same
time. First year results will be available in Mareh 1991

2.4.4.3. Besponse of Majze and Soybean to Cassia Biomass and N
Feriilizer

The ain of this stady i to o - .
estimate the N contribution of Cassin Cassia B'O"ﬁiﬁimﬁozﬂgg Maize Yield

imulch, preen manure and compost at
¥latd, kg/he

2 t/ha dry weight cquivalemt, though | ecoe - s
a N response curve. The first season | 7900 o '
results show that Cassia compost was | 8000 : T ot

N s000 ‘ . o '
poorer  than  Cassia  green  manure <000 P A .
whicl in turn was inferior 0 Cassia 3000 i,tiﬂ e
mulch in terms of oaize grain yield | 0 l !
response 1o applicd biomass at 2 tha | om0 I
of dry mtter (Figure 3). 0 : ' P 1o

y ) ( b ) N-O H-48 H-00 H-136

N raton

T Heorlr 1V HecAumes (HCn Compant  FICH am

2.4.4.4. Ventilizer Responsc_of improved Maize_Varictics

The aim ol these trials is 10 determine the 1esponse pattern of maize to N lertilizer
under two devels of 1P or K, ‘The iationale for conducting, these trials is to find out how long
we can cultivate maize in the forest zone soils withont adding P or K which do not give
consistent response in on-farm trials,

Yields were lower i ntaize response to festilizers was poorer in the second season
compared to the first season. Owing to high initial soil fertility, waize response 10 N was
onfy up 1o 40 kg/ha at Minkomeyos in the fiist three seasons. P response was not significant
at Minkomeyos in all the three seasons (Table 2). Application of N and P af Niui site with
soils of low inherent fertility pave significant increases in maize prain yietd from the second
season ol crapping (Table 2). Highest grain yiekd at Ntui was obtained with 80 kg/ha of N
lentilizer,
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Zable 2, Malte response to W rates at two P levels at two locations in Southern Casercon, 1989 & 19%0.

HINKOHEYOS aIUl
Fertiliger Maize grain yield, kg/ha (15% moisture}  Haize grain vield, kazha_(15% seisture}
rates, kq/ha 1949 1990 1s9% _ 199
I season I season 1 season I season [f season I season
K levels, kqfha
1] 5410 2436 27 349 937 1007
it 5755 Lhy] | 164] 1987 118 934
80 5842 054 1546 1564 2062 5617
120 6654 INs 1826 RREYS 1547 1790
160 6512 069 5351 ELY K 2055 5467
SE 41 185 121 M 255 165
p< NS 0.05 0.05% s 0.05% 0,000
o, 23 18 19 20 ¥} 19
P_ievels, kq/ha
0 5805 1872 1591 3058 1554 35
10 2184 kbl 1847 199 1785 5157
SE 05 14 203 9 161 m
p< k5 15 L 0,05 ks 0.05
¥ x P interaction: S N ¢ P Interaction: NS

At Yoke with tow-K soils, inaize response to N was good in all (ke three seasons, and
K response became significant only in the third scason of croppang (Table 3), An application
of 120 kg/ba of N gave near maximum yickd ot this site,

Table_3. Maire response to N rates at two K levels at Yoke in
Southern Camcroon, 1989 & 1930,

Fertilizer Paize grain vield, kosha {151 moisture)
rates, kg/ha 1989 1990
[ season [} season I season
K levels, kotha
0 2054 Ha 2101
in 4791 96 L) )
8 5677 251 4754
130 6015 275 707
160 5539 M 4660
SE 41} 146 2
P < 0.05 0.05 0.000
w1 5 18 u
E leyels, kafha
0 {781 276 744
50 5078 2410 {615
SE 200 99 14
p< NS ns .00

N x K interaction: NS
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There was no interaction between N and P or N and K levels. In summary,
intensification of cropping in the forest zone reguires the application of N fertilizers from the
beginning, and ¥ and K fertilizers afler 2 to 3 seasons - cropping. These trials will continue
at the same sites 1o see the evolution of fertilizer response pattern with time,

2.4.4.5. Maize/Groundwul/Soybean Association and_Rotation

The objective of this trial is © determine the production efficiency of maize +
groundnul or soyhean cropping systems. Soybean, a new crop o the forest zone of
Cameroon, needs to be it into the existing cropping systems,

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

In intercrop systems, soybean competes much more with inaize than groundnut does;
hence the yiehl of maize in association with soybean was lower than that imtercropped with
groundnut (Table 4). The land equivalent ratio (LER) of these intercropping systems is more
than 1 ¢except Tor the case of maize |- soybean in 1989 fiest season and the ¢ase of maize
+ groundnut in the second scasom of 1989 at Minkomneyos), indicating the advamages of
these systems in total production,

Uniike grovmdnut. soybean yietds welt in both the fiest and secqmd seasons, Thus,
soyhean can be a good alletnative grain lepume to groundmut in the forest zone angd attempts
should he made 1o popularize this crop among faraners. Mote work is needed to incorpotate
soybean in local dishes and food preparations,

GN vs $8 Yield Variation
Wilth Sito & Time

¥ield, kpsha
2000 o

Minkareyge Hiul

1800
100G

B00

mnan i nnn i 1000 | weg | an i 1ong

P aroendout |7 f Bayhann

CAM GAQ B0
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Sable 4, Crop yields and tand-use efficiency of walze + groundnut or soybean assnciations
and rotation at two eites in the forest rome of Cameroon, 1989 & 1990.

CROPPING SYSTEHS HIBROHEYOS NiUE
Season I Season II Haire, G'nut, Soybean, LER Maize, G'nut, Soybean, LER
kg/ha  kg/ha  ko/a kg/ha  kg/ha  Kkg/ha
1989 Fjyst Season
HZ+GN 5B 1999 813 - 1.45 2626 133 - 1.30
HI + 58 o 3247 - 53 0.83 2 - 977 142
K2 ) 6020 - - 1.00 30334 - - 1.00
[ 1 ) 5067 - - 1.00 8194 - - 1.00
GH K2 + SB - 12234 - 1.00 - 24 - 1.00
5B K+ GN - - 15024 1.00 - - 16734 1.00
GH H? - 1003+ - 1.00 - 1304 - 1.00
sB H2 - ot A0 1.00 - - 16184 1.00
SE
p«
1989 Second Season
NL+GH 5B - - 11434 1.00 - - 813+ 1.00
W3 +5B Gl - 11294 - 1,00 - 6014 - 1.00
[ 11 GN - 1684% - 1.00 - 1814 - 1.00
11 5B - - 15864 1.00 - - 8194 100
&) I + 5B n7n - 1161 1.27 876 - 595 1.10
5B N+ GN 1237 627 - 0.9 1013 455 - 1.09
GH H2 26624 - . 1.0 21 - - 1.00
SB H: 23944 - - 1.00 2107 - - 1,00
SE 129 61 34 1 - 164 58 14 -
p< 0.000  0.000 MS - 0.000  0.000 NS -
1990 First Season
ML +CEF SB 1350 142 - .23 212 89 - 1.20
M +SD GH nx» - 956 1.06 21 - Hs 1.12
H2 GH 6915 - - i.00 3385+ - - 1.00
Nz 59 6209 - - 1.00 1715+ - - 1.00
N HI t SB - 1 - 1.00 - 164¢ - 1.00
1L} H2 + GH - - 1565# 1.00 - - 197 1.00
GH H: - 20 - 1.00 - 122¢% - 1.00
5B HZ - - 17104 1.00 - - 131284 1.00
SE 237 28 16 - 164 n 57 -
PR 0.000 NS 0.000 - 0.000 0.09 0.000 -

HI = Maize; GN = Groundnut (Feanut); SO = Soyhean; LER = Land Equivalent Ratio.

& Hean yleld of two sole crops was used to calculate LER.
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2.4.4.6. Cassava Bascd Cropping Systcms

The objective of this trial is to test difterent arrangements of component crops such
as maize and groundnut planted in association with cassava, with 2 view to avoid planting the
sane crops in successive seasons in the same picee of fand.

Farmers™ mixed cropping system (C'S4) was compared 10 the systems of cassava
intercropped with maize or groundnut in aliernate rows during the first season only (CS1),
paired row of cassava alternating 3m-wide maize or groundnet strips (CS2) during both
seasons, or horder planting of cassava willt maize or groundnut inside the boundary in both
seasons (CS3),

The results of 1989 indicate that maize yield was reduced by 19% to 35% in intercrop
systems as compared 1o monocrop inaize at both sites, and farmers’ system gave the lowest
maize yield in the thst season (Table §). Grovndnut yield was reduced by 0 10 58% in
relation to sole crop during the tirst scason. In the second season, yield reduction due to
association was 13 to 89% for maize and 12 to 58% for groundaut. Cassava root yictd in
intercropping systems was less by 31 to 82% compared to monocrop cassava, the Jlowest
yields being in boundary planting of cassava (Table 5).

Productica elficiency of association as defined hy Arca Harvests Equivalency Ratio
(AHER) was greater than 100 tor paived-row associstion of cassava willy inaize - growmdnut
(AHER = 1.08) or groundnut-minize (AHER = L) sequence at Ntoi. Other systems
showed advantages (AHER = 1,12-1.14) only with groundnut-maize sequence at Niui (Table
33 Al Yoke, only paited 10w systemr of cassiva with groundout-maize sequence was
advimtageous by (4% compared to menocrops. Farmers” mixed cassava systemns pave 2 to
15% higher productivity than 1ol MOROCEOpS,

To sum up, in alteroate tow areanpement and farmers” mixed SYSICINS, no crops can
be intercropped in the sccond season. Paired-rosy association pives modetate yields of cassava
and first season crops, while boundary planting gives good yields of maize and groundnut in
hoth seasons, bt low yields of cassava. Selection of 2 panticelar cassava system will depend
on the relative importance Farmers attach 10 the three crops.
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fable 5, Crop yields and productlon efficlency of cassava + walte + groundnut asseclatlons at
ftul in Southern Cameroon, 1989,

Seasen 1 Season LI Zeason | Season 11
Haize, G nut, ¥aite, G'mut, Cassava, ABER*
kg/ha kg/ha kq/ha kg/ha tiha

Ntul: 1989
1. C8 pure €5 - - - - 26,6 1.00
2. H] pure G pure 1990 - - 815 - 1.00
3. GN pure HI pure - 502 m - - 1.00
{. C51tH2 €51 ) - - - 4.8 0.96
5. CS24HZ CS2GH 3227 - - 39 124 1.08
6. CSHHZ CSHGN 237 - - 715 1.7 0.96
7. CS140H Csl - 525 - - 15.9 1.12
B. CSHGH CS2tH2 - m M - .9 1.4
9. CSHCH CS3ML - 539 1212 - 6.9 .
1. CS4+HIICHE  CS4 1372 210 - - 17.1 1.02

SE ur ¥ 269 87 1.9 -

p < 0.000 0.000 0.05 0.05 0.000 -

o, t 17 18 1 28 2 -
Yoke: 1489
1. C5 pure cs - - - - 4.6 1.00
2. W pure GH pure 5316 - - 852 - 1.00
. GH pure HZ pure - L) 1441 - - 1.00
4. CS1N2 {s1 3697 - - - 5.9 0.7%
5. €520 CS21GH ¥ - - 802 5.1 0.97
6. C53HNZ CSItCH 3633 . - o7 3.2 0.98
7. CS1GN st - {26 - - 7.0 0.93
A, CSHicH CS21H2 - 305 {30 - 9.7 L1
9, CS3+cH CS1H2 - 283 1248 - 2.6 0.91
10.CS41H2IGHY €54 1092 R - - 10.1 1.15%

SE 228 18 198 60 14 -

p< 0,000 0.000 0.05 0.05 4,000 -

v, % 12 9 3 15 n -
No, of harvests in one year 2 2 2 2 1 -
€81 = Cassava: CS 1.5m CS; €52 = Cassava: C5-C5  Jm  C5-CS; €53 = Cassava on border of plot;

€81 = Cassava at random as in fareers’ practice.

SAHER = Lrea Barvests Equivalency Ratlo,
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2.4.4.7. Maize Date of Planting vs. Improved_Yarietics

The atm of this tial is 10 identify maize varicties which can give stable yields when
planted over a range of dates during the season and 10 lix the optimum period of planting for
aive in the forest zone. This trial was conducted at three siles, viz., Minkomeyos, N and
Yoke, during the first seasons of 1989 and 1990. Six maize varieties were used: TZUT, EV
B435 SR, CMS 8503, CMS 8704, NDOCK 8701 and CMS 8591: the first three are
intermediate (100-110 days) and the others late in growth cycle (110-320 days).

All the varieties reacted similarly to lateness in Manting and grain yields decreased as
planting got delayed. Any detay in planting more than 3-4 weeks after the first poond rains
resulled in serious yield Josses. The interaction between varieties and time of planting was
not significant for all the sites. In general, kate varieties such as CMS 8501, CMS 8704 and
NDOCK 8701 gave consistently higher yield than intermediate varieties for ail planting dates
at all sites, The mean yields of test varicties over all the locations and years (3 locations x
2 years) were as follows:

Vaicy Crowth cycle Mean_yield, ke/hg
TZUT Intermediate 40154

BV §435 SR Intevmediate 363

CMS 8503 Intermediate A87

CMS 874 Lale 4007
NDOCK 8701 Late 4373

CMS 850! Late 4445

The poor yield in late planted maize was due to low plant density aad/or high
proportion of pourly filled or damaged cobs. Percent barren plants at harvest did not seem
to be related 10 yield loss caused by ke planting.
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3. RICE_RUESEARCH UNIT
3.1 RICE BREEDING
3.1.1. INTRODUCTION

During 1990, the objectives of the tice meeding program remained vochanged with
the development of high and stable yielding rice varicties for the major rice ecologies in
Cameroon which include irrigated and apland ccosystems as the broad ahjective. The
activities also remained unchanged with introduction ol vasieties, collection amd evaluation
of local germplasm and crossing continoing to play major roles. More emphasis was,
however, placed on seteeting from segregating populations promising agronomically improved
varielies with resistance or tolerance o the major covitonmental and biological stresses such
as fow temperature, blast, sheath ot and glume discoloration. These stresses limit yiclds and
cause instability in performance of improved vaicties.

Muore emphasis was put on irnigated rice research, Dirignted rice is the most widely
practiced production system in Cametoon. To stlve specilic problems, trials were conducled
st the imajor production sites in cotlabovation with the rice development agencies and Lanmers’
cooperatives,  Varietal tials were, conducted at Mbo Plain (700 m) in the West, Ndop Plain
{1200 m) in the Notth West, Yagowa (250 m) and Lagdo (300 m) in the Extreme Noith and
Notth Provinces respectively,  These zones sepresent most of the tice grow conditions in
Cameroon,

In collabmation with TRA Scientists and the 10L.Us of the NCRE multitocation
researcher and farmer managed trials were conducted at selected sites representing extremes
of rice prowing conditions in the county.

3.1.2 OQUTPUTS AND ACCOMPLISHMENTS

GOAML: T increase rics protactisn in Comeroon throwgh the identification of suitable rice varleties for
difierent ACRORCULGICAL ceaditionn, .

Sub-Goal Outputs Accony] ishment

1. To scteen goreplacs of Jocal 1. pronising selectlons for 1.1 Six hundred and sixty four
and exotic sowzces for release forther yisld testing and use in  lines uere scresned in six

as varieties or for donor the breeding proqras. cbrervationi] nurseries undar
hybrldization, irrigated conditions at Hio

PEain (100) and Ndop Plain (14)
and under wpland at Mbo Plain
(250).

1.2 Fifty six Yineg wers
selectad fron wpland trials and
sejeral selections have been
ryle {rop tha irriqated trials
at 1he Plain.
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Sub-Goal

Outputs

Accooplishnent

2. To Characterire and conserve
total genetic variability as a
working collactfon,

3. To screen available
geraplasm for resistance to low
teaperature and hlast,

4. To lIncorporate genes for
improved agronomic and graix
properties and resistance to low
temperature and blast,

5. To assess the yleld
potentials of selected lines.

6. To test adaptability and
acceptability of selectiona at
difterent locatlons.

7. To produce breeder's seed of
tecosnended and promising elite
lines,

2,1 Viable seeds of germplasa
will be available,

2.2k catalogue of rice
geroplasy will be available,

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

4. F - F; population

5. Selections for advanced
leld trials and elite variety
trials.

6. Confirm ad.ptability and
cuitability of elite lines,

7. Avallability of pure genetic
stock of elite lines and
varietjes,

2.1 Thirty-eight accessions
wore characterized for 48
porphorological traits.

2.2 A cataloque of above 38
varieties vas produced in
French.

2.1 Samples of arcessions are
conserved in cold room at
Santchou,

3.1 Over 1000 varietins/dines
have been screened and several
selactions made for further
testing,

4.1 Twenty-elght new crosses
vere made,

1.2 Seyeral lines with inproved
chatacteristics wore sejected,

5.1 Planned yield trials were
successfully conducted,

5.2 Several sefactions vere
made,

6. Elite lines vere tasted In
researcher mwaped trials.

6.2 Fareer managed arhiptive
trials wee alzo conducted,

7.1 Breeder’s cond of elite
linas vere produced.

7.2 5mll sarpies of seads of
Irproved varietics were nade
available to researchors,
parastatals and fatnors on
request,
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3.1.3 OTHER ACTIVITHES

Two memoires "A Technique For capid evaluation of low temperature tolerance in rice
varieties™ and "Characterisation morplophysiologigue de quelques varietds de riz adaptées au
Camcroun en vite de leur exploitation dans Vamétioration vaniétale” were written and
presented Lo the University Centre of Dsclaag. These projects which are io padial folillment
of the reguitement for the depree of "Inpénicur des Travanx Agricole” were conducted by
two students under the supervision of (the rice Ineeders.

On-the-job trpining continued to play nrajor role in the vice program as a means to
strengthen the pational research capability,  During 1990, technicisus and extension workers
at ab rescarch sites reccived training on seed purilication, molliplication and landling for
distribution,

Thiee conferences were attended: Fhe WARDA annual vice reseach review meeting
at Bovake, Cote o' tvoite Aptil, 1990; the CORAL mecting in Niger in February, 199, ind
the EEC/NTA on-fanm adaptive tiat meeting a1 11FA - Thadan ltom 5-6 March, 199 The
rice biceder also paticipated in two tice monitoning tows 10 Rwanda in June (23-30th) and
Guinea 23 Sept 1o dnd October, 1990,

The tollowing papers bave been published diming 19190
= reuisiogs coll televnt and hiph vielding tice fines fe Ndop Plain, Nortle West
Cimeroun HRE Techmionl Hewsletter, 15 ¢35 17-19,

Cimeroon, IRPRE Jechoics] Newsdener 15 thy B 1S,
- ClCA 8 in RA/HCRE Iitocmation: Balletin No, 1,
Thaee other papers written dwing, 1990 have been aceepted for publication including
"A survey ol tice diseases in Cinetoon”,

3. 1.4 RESUARCH FINIDINGS

The findings veported are mainly based on data collected from upland rice research
conducted at Mbo Plin (Wesy) and Babungo (North West) and inrigated vice research
conducted at Ndop Plain (North. West, Yagoua (Extreme Noith) and Lagde (North),
Findings trom innipated tice rescarch al Mbo Plin, which is e migin experimental site in
1990, will be reported alter harvesting in enly Janoary, 1991,

3.1.4.1 Mcethodology

The cutaral practices adopted dosing 1990, were simifan o that ol previoos yems and
unless otherwise stated the procedares For on station tials were as follows: Observational
Nusseries (ON«<) were eatablished o sinple plots ol two o four 1ows of 5 meters long;
Observational Yield Trinls (0¥ 16 were amuducted i sinple phits of 2 to 3 neters x 5
meters. 1o allow lor better compatison in OY 15, test entries were each planted in single plots
bot check entries were teplicited alter every ten tent entrics. Al replicited yield teials such
as Preliminary Yiehl Peind (1Y sy and Advaneed Yiehl ‘Teits (AY 15) were comdueted in
tandomized complete Mock desipn (RCTED with thice ot lon scplications, each plot being
JmxSm
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Under irrigated conditions, seeds were eaised on wet bed surseries which were treated
with complete Fertilizer a1 the sate of G0 40 40 kp/ha (N, PO, and K00, Twenty one 1o
treniy-five day-old-seedlings were teansplanted at the rate of 2-3 seedlings per hilt, spaced
25 ¢ x i3 em or one seedbing per hil and 25 em x 25 em spacing for F, plants and
segregating populations.  Fertilizers were applicd ai 60 kg N, 40 kg P, and 40 kg K,O per
hectare.  P,0y and K50 were applied as basal and N in 3 cqual splits at the vegetative phase
of the plant,  Fiand weeding was done hetween 20-30 days alter wansplanting. No protection
against insect pests and diseases was done.

Under mainfed apland conditions, the seeds were drilled in rows 25 em apatt at the rate
of T kp/ha. N was applicd at the e of 60 kp/hain thnee equal splits. PO, and K, were
applied as hasat, cach at the rate of 30 kp/ha, Weeding was done manually or combined with
ronstar applied as a pre-cmesgence heshicide at the rate of 4 1./ha. a day after sowing,

Al barvesting two border 1ows were semoved along afl four sides of (e yicld plots,
Weight and ,oiseure content of grains were receeded god yicld caleubasted in kilogsams per
hectare at 14 p. «cent moistwe coment. Other chatacters recorded include resistance 1o blast,
brown spot, leaf seald, sheath ror and glume discotoration, toletance to low temperatuie,
seedling vigour, time of 50 percent Howering, time of maturity, number of etfective tillers
per sq. meter, height, panicle legih wnd prain type.

3.1.4.2  Resulig
3.1.4.2.1 Mpgigated Rice - Ndop_Plain_(1,200_m)

As A previons years, the tice bregding progemn for indpated tice focused on
developing agronomically improved vanicties with stuedy culm, lodging resistant, high
tiliering wiih aceeptable grain properties and tolerance/resistance to low tempecature, blast,
sheath rot and glume discoloation. In 1990, (herelore, varions ohservational and yield trials
were conducted and sepregating pupulations were evaluated.

3.1.4.2.1.1 Yatictal Introdugtion - Qbservational Nuwisery

At the end of 1990, approximately 10,500 varicties have been intraduced and sereened
for adapiation to the irrigated tice prowwings conditions in Cameronn. Selected intsoductions
with bigh yiclding ability, (euilize responsiveness, tolesance 1o major discases and suitable
plant statme have been identitied and me Being exploited in the Weeding program.

Duting 1990, only 14 lines previously selected from Mbo Plain (700 m) were further
tested at Ndop Plain. Al the lines were <own in an observational mirsery on a site il Nelop
Plain that is subjected 1o shatlow flooding and low ait/water (cmperatie duting the prowing,
season. The entrics were, therefore, exposed to fow temipermre steess from transplanting
10 hanvesting and alt showed poor adaptaion. Hhey were severely aflected by sheatle rot and
glume discoloration and spikelet stetility was very high.
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3.1.4.2.1.2 Yicld Trials Of Promising Vari:tics{ Advangced lines

In comtinsation with the testing of varictics/advanced lines selected in previous years,
a number of obszevational yield trial (OYTY, preliminary yield teiaf (PYT), advanced yield
trial (AYT) and elite variely triats (EVT) were conducted duing 1990,

Obscrvational Yield ‘Trial

Only one OVT of inedivm dutation varicties was conducted duting the 1990 wet
season al the Bamunka expetimentad station at Ndop $lain, I this trial 27 test entries were
tested against R 7167-33-2-3. ‘The test entries included nine advanced lines selected at Ndop
Plain and/or Dschang from ¥, until uniformity was attained. ‘The lines were selected from a
cross performed in 1983 at 1ITFA-Fhadan, The incidence of sheath ron and glhime diseoloration
was mild during the sceason and vickls were faitly high ranging from 2336 kgp/ha in China
103% 10 6797 kp/hain Tox 3145 Toc-34-3-3-1. Table | shows ihe performance of the top ten
enteies which is composed ol § cich of advanced lines and inttoduced vanieties. Foor
advanced lines ontyiclded the check variety, IR 7167-33-2-3 by maugins ranging from 1%
to 25%. Some of the cpirics including Tox 3145-Toe-34-3-3- 1 and Tox 3145-Toe-34-3-3-2
showed Detter tolerance 10 low temperature and tesistance 1o the major discases (Table 1).

Preliminary Yield Teial

Table 2 shows the grin yield and apronomic dnacters ol the entries in the PYY of
medivm durition varictics, 1o this (rial, six test eories includiog Tour advanced lines were
tested apgainst IR G7-33-2-3 and “Tainan V. No statistically signilicant dilfercace was
obtained among the entiies aml giain yields ranged from 4492 to 5398 kg /b, 1 he cheek
varicty. IR 7167-33-2-3 was top and three advanced lines, Tox 3145-Foe-14-3-3, Tox 3}145-
Toc-38 2.3 and Tox HAS Toc 38 34 outyiclded “Tainan Vo Taimms Vowas stifl the best
vaniely in ferms of its reaction o fow tempentae associted discases sucl as blast, sheath
ot and pleme discolosmion Clable 2). Peccentape spikelel depeneration was, however,
higher in Fabman Voanping trom 10 25% per ganicle, This mary be esponsible Jor the lower
grain yield o Tainan Vo AN the entries were slightly fonper in duiation thaw “Taimn ¥ and
IR 7167-33-2-3 and all were selected tor turiher testing in advanced yield trial during 1991,

Advanced Yicedd taial

Filicen medinm duration vinicticeZadvanced Bnes were tested against IR 7167-33-2-3
and Taimn V. No sipaiticant diflerence was abtained amonp the vanictics but nine emtries
inchuding the check vaiety, 1R 7167 33 2 3 which tanked cipht yickied over 500 kg/Ma
(Table 3y, Tox 3145- Toc-34-3-4 was top with prain yicld 5101 kp/ha, This advanced ling
has conseentively petlormed well and ranked among the top ihsee over the past three years.
It i now beinp mwaltiplicd by UNVDA for distrilation te laemers ot Rdog plain in 1991,
Tox LS Toc-34-3 4 has fong, sterder and tanshicent prain properties which are teails
preferted by cons mers i Cameroon. In TO8R a patatability ost contucted at Ndop Plain
placed Tox 3145 Tov- 34340 as the Best vadiety in tetms of its toste and appearance.
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3.1.4.2.2 Upland Rice; Mbo Plain {700 m) Observational Nurserics OF New
Iniroductions

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

AURPSS: The 150hentries in the Atrican Upland Rice Preliminm y Sereening Set were tested
against M 55 and IRAT 10 in the upland site a1 Samtchou in Mba Plain.  Leal hlast, neck
blast and leal scald were severe during the season so the ausceptible entries weie casily
discasded.  Thinly one entries that showed good agronomic and pain properties with
resistanee 10 blast and leaf scald were selected for festing in observational yield i in 1991,

AURON: ‘The Aftican Uplamd Rice Observationag Nutsery was sown against M 55 and
IRATT 10 as check vnieties, Twenty-five entiies with acceptable giain properties and better
phenatypic acceptability scores than the check varieties were sebected for fuatler testing in
OYT in 1990,

Observational Yietd ‘T'rial

Ao OYT comprising 66 test entries was combucted at Santehon with M 55 and IRAT
10 as the check varietics. Ve incidence of feaf bast, neck blast and leal scald WA Severe,
Twelve enttics which outyielded the best check plot (M 55) by maigins wangiog fiom 22 %
to 102 % were selected vn this basis (Table 5. ‘) he tap live varieties, UPL RI 7, Tox 3118-
47-1-2-2-1, Tox 1767-3-1-1, Tox 3118-2-E2-2-1-1 and I'TA 175 gave grain yichls in excess
o 3000 kp/ha, Grain yield of the 68 entries tanped from 743 k/ha in IRAE 10 10 4238
kg/ha in UPL RUT. A further 6 entiies were selected for their good phenotypic acceptability
scores amd good grain properties. “The 18 selections will be promoted o prelirsinuy yield
tiad in 1991,

Preliminary Yiceld Triat

Fwelve medivm dution viaicties were tested against M55 amd IRAT 10, The
highest yielding cotties were Fox 1769-3-1 and 1R 14632-2-3 with yields of 3765 and 3200
kg/ha respectively (Table 6. Only Tox 1769 signiticantly ontyiclded M 55 which ranked
fifih. Eight varicties sipnificantly outyictded IRA UG whicl vanked seventh, The period of
matorinion of the test entries ranged from 103 days in IRAT 10 10 138 days in Tox 935-208-
2-161-3-1 and plant heipht fiom 93 ¢ in IRAT 10 (0 147 cm in IR 14632.2.3. Al ihe
entties showed moterate resistanee 1o Jeal scald sl feft blast but stwere sated as resistant
1o neck blast and brown spot ¢ Fable 09,

Advanced Yield ‘Trial - Batly Ducation (120-135 days)

lthe AYE of 13 culy duration vazictics tested apaint Al S5 and IRAT 10, prain
yields ranped Trom THOO kp/ha in IRAT 10 10 3731 Fp/ha in UPL-A1-7. UPL-AY-7
signilicantly cutyiclded the remaining vatictics inclirding M S5 (2056 kp/ieg and IRAT 10
U373 kp/hay which ranked sixth and fourteenthy vespectively. All entries sulfered stighily
from leal bast and leat <cald bt showed sesistancs 1o neck blastand beown <pot (Table 7),
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All the entries were atso early i dmation bat IRAT 170 (117 CM) and Tox 1012-12-28 (120
cm) were slightly 1all. Panicles of all entrics were well exerted and grain type long, slender
and transhuecent except for 1DSA 10 and IRAT 10 which had medivm-long and short-bold
grain tvpe respectively.

Afgican Upland Rice Advaaced 'I'rial

This is an international cotlabortive (rial with INGER: Africn and conisted of 14 test
entries tested against IRAT 10, Only one vaicty namely, YA 308 outyiclded IRAT 10 bul
not signilicantly, ‘The general performance of the crop was poor and grain yield averaged
1360 kp/ha and ranged from 775 ke/ha in FTA 150 10 2007 ks in ITA 301, Most entries
were alfected by eal scald, feal blast and neck Blazt but showed sesistance te brown spot
(Table 8),

3.01.4.2.3 Multifocational Rescach Managed Trials.

Fo Torther evaluiie and distribate preonrising. genmpli sm to sciensists, two sets of
National coordinated variety trits (NCVIs) were conducted during 1990: One set wader
irrigated and the other under uptand conditions, “The entties into each NCVT wee setected
from emtrics tn revious station teinls that Texd shown patential for high grain yield,

NCVT - brigated: The same 17 entries were fested against local check varieties at one site
cach in Mo Plain, Ndop Plain, Lapdo and Yapoua, At the time of writing this report data
had act been reccived from Aibo Plain as the mateials are due for hasvesting in early
Januany, 1991,

fn genceal means for graio yiehls varicd from 4693 kp/ha at Ndop (North West) 10
5301 kg/ha at Yapoua in the Extreme Nonth, ‘The top five ennies across locations were IR
7H07-33-2 1, CISADANE, Tox 3Wa-lec 34 1, CICA 8 and Tox 3344 Toc-34-3-2. Each
of these varietics pave yiclds in exeess of A kpdha e Al Jocations tested (Fable 4. The
top thice entries at Ndop Plain were the check vaniety, 1R 7167-33-2-4, BKN 7033 .3-3-2-2-3
and IR 7167-33-2.3. At apdo the highest yiclding eotry was an advanced line, Tox 3344-
Toe-34-3-20 closely  followed by another wdvanced tine, Tox 1347 Toc-3 4.0
CISADANE. The Best entries at Yapons woere CLCA ROTTA 202 and TTA 2220 Hey
signilicanty omyiclded and bad bettes poain guatsties tlan IR A6 the cotrently seconsmended
vadicly Tor penetal coltivation in the Fxtieme Noath,

NOCVT - Hipland: The esalts of the NCVIE - Upland grown at Santehou (Mbo Plaing and
Babungo (Ndop Plany are shown in fabde HE The top thiee emcies ot cach Tocition were
IRAT 3250 1TA 1200 00d 12AT 109 a0 Mg Plain, RO 16, IRAT 216 and 1TA 301 at Mbo
Plsin, A cross site the top engties were Rok 16, RAT H2 and 1TA 120,

3.1.4.2.4  Germplasm Charactevization and pnser yation

Eealiation of oy nilable peomplecn was initisted in F9RR 1o establish pe vagienal Lypes
favoured Ny Baamers and sdar g0 provide a0 basis lor o ctossiog progei, Daiog 1990, 38
accessions were purilisd and chaacterized tor A8 mtpholegienl, physiolopical and agronongée
characteristics. Al crd of FMI0D 12T aceessions e ieca poritied and chanacterized. A
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catalogue of the 38 accessions have heen produced in Freach. This was possible due to
special praject assigned o a stwdent from the university center of Dschang. All the purificd
and characterized materials are conserved as a working collection in a cold room at Sanichou
in Mbo Plain,

3.1.4.2.5 Brecding Program

The brceding program was initiated in 1988 o incoporate desirable characteristics
such as suitable agronomic tnaits, pood grain projertics and resistance/tolerance to tow
temperature and blast into already identificd improved varicties,

New Crosses:  Twenty-cight new crosses were made during the year bringing the wial
successiul crosses to 92, Foutteen of the crosses involved toleeance to low temperature and
good prain propertics.  Blast resistance was sought in 10 crosses and scedling drought and
carly maturity in 4 crosses,

Segregating Popilations: A 1ol of 2412 Fato Py populations were evaluated at Mbo
Plain (1200 [%, - F,), Dschang (784 15, - Fy), Ndop Plain (46 , - £), Yagoua (16 Ky - F))
and Lagdo (16 F,y - I,y dutwing 1990, On the whole, over MK individual plant selectinns
were made and advanced o the next peneration. Sixly-cight fixed populations were bunked
harvested and will he promoted 1o observational yield trials in 1991

Screening For Toletance To Low Temperatiwee: Since 1982, a 10tal of 2,688 inttoduced
varieties and over 2,((X) segregating populations have heen sereened for toletance 10 fow
tempeeitne o Bamunka experimental o in Ndop Plain and at Dschang. During 1990,
pedigree lines with wlctance at botly seedling and lowering stages of plant growth have been
identified and included several selections from erosses such as Toc 3 (IR 35-366-90-3-2- /1R
2853-10-3-1), “Toc 7 (R 64/IR45051-73 13, Fox 4213 Toe 35 ¢H7167-31.2 ITA 212)
and Tox 4294-Toc 36 (IR 7167-33-2-31TA 222). The selections are showing, improvement
n agro-morphological tiaits amd have tong, slender grain type.

Sereeming For Resistance 'Fo Discases: Duving 1990, huecder s mpterials were assessed for
their reaction 1o diseases. Donos with resistance to blast, sheath 1ol and ghome discoloration
are IRAT 1Y, Lac 23, Moroberckan. Rok 16, Cisadane, 1R 7167-33-2-4, 112 11248-3-3-3 and
IR BOOB-125-3-3. Two donors with resistance 1o bacter i tead Might are IR 46 and BEKNI R
75000, Among the advanced lines that have shown Some promise in reaction o fungal
discases ane Tox 3344-Foc-39-3-4, iox 3 145-Toc-34-2-3, Toc 3-4 and Tox 3145-10¢ 34-2-3

Varictal Resistance To Inseet Pests: During 1990 we sereened over 50 varicties for
resistance apainst the statk-cyed fEy and the most promising enirics are Tainan V. 1TA 222,
Cisadane and several advanced lines including Tox 3344-Toe-34-3-4, and Tox 3 145-Toe-34-2-
3

3.1.4.2.6 Breeders Sced Production
Seed puritication and muttiplication were cmzied ot daring 1990 10 obtain heeders
seed of recommended and promising clite lines and, therelore, il seed reguests from [RA

Scientists and parastatals. Varictics from which bieeder seed is being produced are W 40,
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BKN 7033-3-3-2-2-3, Kiushing Sen Yu, C°UA 8, Vatnan V, IR 7167-33-2-3, ITA 212, ITA
222, CISADARE, Tox 3145-Toe-34-2-3, and Toc 3145-Toc-34-2-3,

Table 1, Performance of top ten entries in medivm duration Obscrvational
Yield Trial conducted wnder irrigated conditions at Mdop Plain
during 1950 vet season,

REACTIONS TO (0-9)88

GRATH 501 MLANT
YI"LD FLOWER HELGHT LFAF WECK SHEATH GLUME

ENTRY KG/TA (VAYS}  {CH)  BLAST DLAST ROT  DISC.
Tox 1145-Toc-14-3-3-1 6797 118 el 1 3 1 1
Tox 3145-Toc-34-3-3-2 6692 128 N 3 3 1 1
Tox 3145-Toc-34-3-3-3-1 658 118 95 5 5 3 1
Tox 3145-Toc-2-4~1-1-1 6nih 122 %9 § 3 5 5
IR 7167-33-2-34 540 112 103 5 3 3 3
Tox 1V4-Tou-2-4-2-1-2 5184 122 %9 5 3 ] 3
IR 18482-PLPy-3-1-2-1-1-1 5046 103 1% 1 3 ] ;)
HR 1007)-167-3-1-3 485 %9 1n2 4 1 ] 1
B 4442D-]12-5R-1 01 e 103 ] ] ;) 3
IR 13105-60-30-3-1-2-1 4707 100 104 4 3 ] ;)

Hean of 28 Entries 4508

k Chack variaty.

#%  Scoring based on the 1RRI Stancard Evaluation System for rice, 1988,
Toc - Troplcal oryza Caneroon - Caneroon nanenclature for varietles
developed in the country.

Table 2, Performance of wedium duration entries in Prelisinary Yield Trial
conducted under irrigated conditions at Mdop Plain during 1990 wet season.

REACTION TO (0-9)4k

GRAIN  FLAHP S50 %
YIELD REIGHT FLOKER LFAF HECK SHEATH GLUIE

ENTRY {EG/RA) {CH) {DAYS} BLAST BLAST ROT Mac,
IR 7167-33-2-3% 5N LL] m 5 1 t ]
Tox 3145-Toc-34-3-3 B569 a0 1 1 3 3l 1
Tox 3145-Toc-)8-2-3 5358 a0 115 ] } 3 ]
Tox 3145-Toc-34-1-4 s202 9 116 1 3 1 1
Tainan Y 5107 8n 1nn 2 1 1 1
Tox 3145-Toc-34-3-3-3-1 5117 9% nz 1 & 1 k|
B 29839-5R-29 1916 %4 108 ] 3l ] 1
IR 14632-65-2 1492 97 107 3 5 1 1

Nean of 8 Intries 5181

L.5D. {5 %) -ns.

c.v. {t) 11.0

% Chack varietjas.
#%  Scoring based on Standard Evalwation Systew for rice, IRRI, 1988.
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Table 3 Performance of mediue duration entries in Adyanced Yield Trials
conducted under irrigated conditions at Ndop Plain during 1990 vet season,

REATIONS 10 {0-9)4%
GRAIN  PLANT 501 --
YIELD  HEICHT FLOWER LEAF NECK SHEATD GLUME

ENTRY (KG/HA} (CHY  (DAYS) BLAST BIAST ROT pISC.
Tox 3145-Toc-34-~3-4 5411 96 120 3 ] 1 1
IR 15579-135-3 5381 110 114 2 k| 3 1
Tox 3145-Toc-15-2-1 5175 9 120 ] k| 1 1
Tox 3145-Toc-34-3-3 5170 9% 119 ] ] 1 1
Tox 3145-Toc-14-2-3 45 2 125 ] 3 1 3
Tox 3145-Toc-34-3-1 5061 94 121 [ 3l 1 1
Tox IL45-/tec-18-2-3 5043 86 121 k| 3 1 1
IR 7167-31-2-3¢ 5040 99 115 ] 3l 1 3
IR 2061-522-6-9 5006 100 117 k1 3 1 ]l
B 28B1-F-5R-62-5 1390 ) 3 3 1 3
B 2982B~5R-62-3-1-4 1981 99 116 3 3 1 3
IR 13045-104-] 1657 106 112 { 3 1 1
b 29839-5R-29 1582 2 121 4 5 3 2
B 4449D-126-5R~61 1580 89 BE] 3 ] 1 2
IR 14612-65-2 1520 97 118 8 ] 1 1
Tox 3344-Toc-1-4-1 1514 108 126 ] ] 1 1
Tainan v4 1498 8 111 2 1 1 3

Hran of 17 Fntries 4887

LS. (5 t} ns,

cV. (Y 11.77

* Check varieties,
% Scoring is based on the Standard Evatuation Systen for rice, IRRI, 1988,

Yable 4 Wumber of entries and selections from varjous INGER-Mrfca
Murseries screened under rainfed vpland conditions at Hbo
Plain duripg 1990 wet season,

IAIE OF  HUNDER HUMBER OF
NURSERY SEEDING  OF FNTRIES  SELECTIONS

- Mrican Upland Rice
Frelininary Scroening set,
AVRPSS - 1990 20-6-90 150 3l

- Mrican tpland Rice
Ghservational Wursery,
AURON - 1990 20-6-%0 100 25

Total 50 56
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Table 5 Performance of the top twelve entries and the check variety in early
duration Jbservational Yield Trial conducted under upland conditions
at Mbo Plain, 1990 wet season.

REACTION TO [0-9)44

GRAIN  PLANT 50%
YIELD MEIGAT FLOWER LFAF NECE DROWN LEAF

EHTRY {KG/HA) {CH)  (DAYS) BLAST DLAST SPOT SCALD
UL RT 7 1238