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INTRODUCT 1! ONRN

The results contained in this report were presented at the
1987 joint meeting of the IRA Cereals and Farming systems Program
held in Yaounde from February 16 - 20.

This report presents the summary of the research results.
It 1is divided into nine parts: administration, maize breeding
(highland and lowland), maize agronomy (highland), sorghum and
millet breeding and agronomy, rice breeding and agronomy, cereals
agronomy, and the testing and liasion units.

During this joint meeting, all researchers working on ce-
reals and farming systems in the Republic of Camercon presented
and discussed their 1986 research results. At this meeting a
critical review of proposed 1987 research operations also took
place. Some researchers from international agricultural research
centres, e.q. 11TA, CIMMITY, ICRAF, etc. and some users of our
research results also participated at the meeting.



ADM T L 8T RAT T ON

<)

INTRODUCT I OM

The project admirmstration's role is Lo provide the neces-—
sary logistical and financial support to the 1I1TA revearch etaff
to permit them to corry vat their particular research objectives.
It does this by operatim) as the lisison between the researchers
and TITA, IRA, and USHKID for their neods of materials, funds, and
personnel. Constrainty  wre mainly assovciated with the problems
involved in dealing with the different groups which have diffe-
rent interests and oblectives 1n Lhe prosect, and the problems of
cocmmumication given the distances wepar ating the ditferent
groups.

Constraints  which  had the largest mpact during the past
yedar  were  doeloys tnoreceiving operating funds and materials,
specifically research equipment and vehacles, Concerning opera-
ting funds, there were problems in clearing and crediting checks
from 1ITA 10ty our local bank account, a mrocedure which normally

takes ane month, The equipment dolays were o result of tae long
procedure 1nvolved 1 U.5.  procurements. It anm order arrives in

the U.S, and 15 not complete, a great deal of time 15 lost in
corresponding the necessary information.

OUTPUT
A. Procurement
The following major commodities were received in 1986:

- Two tractors and accessories for Bambua

= Two Land Cruisers and two Renault R-12s, all ustation vagons
- Nine sets of household furniture

- One IBM AT personal computer with printer

Outstanding orders 1ncluded the rest of the computers (8),
and various recearch equipment ordeced in May 1985,

B. Personnel

Y computer operator was hired 1n February and has undergone
on-the-job training to familiarize himself with the various com-
puter programs used by the project. The administrative assistant
hired 1n June has completed his trial period successfully and has
fully assumed hie duties. A replacement secretary was hired in
April by IRA for the project.



C. Meetings/Visits

IRA Farming Systems and Cerecals Programs Planning meeting,
two quarterly wmeetings and the NCRE highland maize field tour
were organized.

D. Recruitment and Orientation

Four researchers were recruited and hired for the project.
These individuals were given orientation and briefings upon their
arrival to familiarize themselves with the project and the re-
search workplan,

The tragic death of anc of these rescarchers caused a major
setback tn the plans of the project for the Ekona site and was a
blow to morale throughout the project.

GENERAL.  STATLEMENT

Although the main research activities were executed during
the vyear, this 1s not sufficient grounds for evaluating the
administration's support role. One must also consider the sur-
rounding circumstances 1in which this support was carried out.
Improvements can certainly be made to help counter the effects of

the constraints mentioned above. A common complaint of all the
research staff was a lack of reliable vehicles. Provided re-
quests for replacement vehicles are executed as planned, this
probiem should be alleviated in the coming vyear. Also, other

methods of obtaining operating funds will be tested in an attempt
to improve the efficiency of transferring funds. The procurement
procedure will also be analyzed to improve its operation.

1986 BUDGET AND EXPENDITURES - LOCAL COST FINANCING

Cateqory Budgeted Actually Spent
4 US % US
Rental Housing/Maintenance 138,300 141,147
Local Staff Salaries 80,800 44,199
Local Office Supplies/Expenses 37,100 74,628
Local Equipment Purchase 10,000 12,774
In-Country Travel-Support Staff 17,000 7,759
In-Country Travel-Prof. Staff 109,800 77,909
Fuel 52,000 32,694
Vehicle Maintenance/Repair 68,000 40,482
Research Costs/Temp. Labor 34,000 11,087
Research Costs/Supplies 48,000 26,282
Extension Costs (TLU) 64,800 314
In-Country Training (TLU) 46,800 (0]
TOTAL 706,600 473,275



A. Remarks

Most of the budget categories were largely underspent. Ex-
ceptions being rental housing and office expenses. The high cost
of housing was not foreseen and houses that were to be built or

provided have not been realized. In office expenses, there was
approximately $ 30,000 US resulting from exchange rate differ-
ence on a check that was lost by the bank. This was reported in

the October 1986 imprest report.

Large underspending was reported in the TlLUs. This was due
to understaffing and also errors in expense reporting. TLU
expenses were often 1ecorded as research costs.



HIGHLAMDS  FINIZE  BREEDING

INTRODUCT I ON

In 1986, the third year of the NCRE Highlande Maize Breeding
Unmit, preparation ot new populationy tor long term recurrent
aelection was contiuinaed., The hybrid program emphasiced testing
of the firct generation of single cross hybrids.

Varaely Te

cale

Avarlable varieties had been sufficiently tested in previous
years 52 advanced variety trials were suspended until the new
gernerartion ot MSR varieties becomes availlable in 1987. Ear to
row selechion-seed increase of the introduced variety Shaba was
continued ot Mbang-Mbirni (formerly called Mbang Mboum) for the
Adamaoua Plateau,

Introduction Screening

A emall screening trial of 12 entries promoted from a 1985
nursery screening of a collection of 40 from the lowa State Plant
Introduction Station was planted at four locations, Two
locations were harvested (Santa-1600m altitude and Babungo-~
1100m) . Three entries, Teko Yellow (21040%), Sahara (233335) and
an unnamed Tennessee source (221841, showed sufficient disease
registance ond yvield to be of future intercot.

Population Improvement

Based oo careening trials an 1984, 0 now populations were
formed or selected. Progress in 1986 included :

1. High Altitude Popuiation -- The third recombination was made
at Bambui Statiorn as an ear to row isolation. Halt sib
family recurrent <selection will begin in 1987 at high
altitude sitec,.

2. Acid Tolerant Population -~ The third recombination was made
at Bambui Plain, also as an ear te row isolation. Half sab
Tamily selection will begin 1n 1987 an an acid site.

3. Early White Population -- The wecona cycle of replicated
family sclection 1n Cameroon 1n CIMMYT Population 34 was made
at Babungo 1n 19864, and selections were recombined 1n 19860.
I an effort to 1dentify donors of disease resistance  ana
vield for thae popdlation, testocrosses to several
Introductions and 1nbreds were made for testing in 1987,


http:5n-rL-:.ri

4. Short Late Population -- Lar to row selection-ceed IMcrease
was made 1n the varilety Kasair at Foumbol, 192860, Potential
donors  (including  inbreds) of good aqgronomic traits  were
testerossed onto Kasar for testing in 1987,

[n  addition to the above populations, several low altitude
populations ave being impraoved for disease racistance for
eventual use as source populations (seed Variely Crose Trial):

1. Eto (population 32) wac received from CIMMYT as 582 linmes.
These were selected and selfed at Foumbot in  1986A, and
recombined in 198B4B.

2. Tuxpeno -- EV 49 SR (BC 2) was reselected as half sib
families at Babungo, 1986A, and selectiono roacamb i ned in
198468. EV 49 5R was crossed with EY B443 SR in 1986B  to
obtain a Tuxpeno with intermediate plant height and high
vield. FY 49 SR x MSR DCL families were selected and sel fed
at Bambui Plain 1n 1986A, and the BC2 was formed in 1986R.

Inbred-Hybrid Program

Inbreds selected 1 1985 testcross trials were tested as

single c¢ross hybrids 1.y 1986. The best 16 parents of these
hybrids were recombined (1986B) as two reciprocal synthetics to
provide the second cycle of inbreds. The synthetics were also

crossed onto major East African hybrids to begin extraction of
new inbreds. Extraction of new inbreds continued from Population
MSR and from crosses of MSR with other materials as well as  from
single crosses. Testcrosses of two single crosses representing
the synthetics were made onto S2 and S3 MSP lines for 1987
trials.

Triale of 220 single cross hybrids were planted at ¢4

locations. Growth was good at  Foumbot, SODEBLE, and Mbang
Mbirni., Appraximately 5%  of the hybrids were superior to  the
best opern pollinated variety check in all agranomic characters
and are thus candidates 1or release. Results of the 3 best of
the 35 hybrid sets (best entries plus checks) are shown in Tables
1-6. Additional testing of the selected single crosses as well

as of 3 and “-way cross hybrids from the same inbreds will be run
in 1987, Many of the 1986 selections will be discarded on the
basis of seed production difticulties.

Varie
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Ihe Vaiilety Cross Traial, first run in 1985, was continued in

1986 with  some changes 1n entries, The objective is to test
cambining patterns of major cource populations for the mid-
altitude zone. The trial was successful at Foumbot (1000m),

Babungo (1100m), SODEBLE (1500m) and Santa (1&600m). Tables 7-8
present resullse far the crosses among Populations 43, 32, MSR,
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Kitale 2, and EC $73. Tables 9-10 present results of all pare-ts
per se as well as all other crosses. Performance differences are
somewhat inflated due to substantial differences in plant height
(competition) among entries in 2-row plots. It also appears that
the cycle ani seed source of EC 573 and Kitale 2 used in this
trial may be somewnat inbred, affecting yield of the populations
per se but not that of the crosces.

Principal conclusions from the Variety Cross Trial in 1986
1. For the mid-altitude zone (1000-1500m), lowland populations

Tuxpeno and Eto crossed with highland populations Kitale 2
and EC 573 appear to be a good combination pattern for yield

and plant type. Crosses with Population 43 appear best for
yield in this respect, but are still too tall.

2. Above 1500m the lowland populations appear less attractive in
crosses.

3. EC 573 conveys a very high level of resistance to Puccirnia
sorghi, even in crosses with sensitive material.

J. Eta-Ndu, M. Ndioro, 2. Ngoko, L. Everett



Table 1| : Hybrid set | ftop entries + ctee k), Yield (T/Ha).

VARIETY" FOUMBOT MBANG SODEBLE MEANS
Miae x C15 9.2 11.4 2.8 10.1
CiS x M138 B.5 1.1 ?.3 2.6
N100 x Ml2e 9.6 9.9 ?.0 2.4
M138 x 2100 9.2 9.8 2.0 9.3
M128 x MB4 8.9 ?.5 ?.5 9.2
N10O x M35 8.5 .6 9.2 9.1
C15 x N10O 8.1 10.1 9.0 9.1
€71 x mM122 8.5 9.4 ?.3 9.1
2100 x Ml122 ?.5 8.5 8.9 ?.0
M35 x C3S ?.0 10.0 7.7 8.9
SHABA 7.5 ?.0 7.5 8.0
COCA 6.0 8.1 7.1 7.1
LOCATION MEAN 7.8 8.8 7.7

S.E. 473 L4466 412

cv 10 9 ?

LSD .NS 1.3 1.3 1.2 1o1%%

* 49 Entries in Trial

*## Location x Variety Interaction used as error.



Table @ ¢ Hybrid set ! (top entries + cthecks). Across Jlocation

means.
Character
veRIETY* EaR ROOT  STALK  EAR  MOISTURE  YIELD
HEIGHT LOLGE LODGE ROT (%) (T/HA)
(cm) (1-5) (1-9) (1-5)
M122 X CI1S 149 2.0 3.2 3.3 31.3 10.1
C1S x m138 la6 2.8 3.0 2.6 29.0 9.6
N100 X Mi22 137 1.7 2.4 2.3 24 .4 9.4
M138 X Z100 137 2.4 2.7 2.4 235.0 9.3
M128 X MB4 145 2.3 2.4 2.1 25.6 9.2
N100O X M3AS 125 1.3 1.7 1.6 20.3 9.1
Ci5 X N100 145 1.6 2.3 1.9 28.7 9.1
C71 x Miee 147 2.2 2.1 2.4 28.7 9.1
2100 X miee 140 2.0 2.3 2.3 24.8 9.0
M35 X C3% 130 1.1 1.1 2.0 27.6 8.9
SHABA 129 2.2 1.9 2.8 28.2 8.0
Cocha 149 2.9 3.2 3.3 26.9 7.1
LSD .05 14 %% O.8#%% O,7%% O.6%% 1.1%%

# 49 Entries in Trial

## Location x Variety Interaction used as error.



Table 3 : Hybrid set 3 (top entries + checks) Yield (T/Ha)

VARIETY* FOuUMBOT MBANG SODEBLE MEANS
sS85 X C70 8.9 9.7 2.9 9.4
C70 X 27 B.4 9.6 9.7 9.2
C70 X M118 B.4 9.9 8.9 9.1
MB4 X 2109 8.9 10.8 7.4 9.0
2235 X M121 7.0 10.2 7.7 9.0
N100 X 225 B.4 10.0 8.1 8.8
293 X Mi21l 9.2 9.1 8.1 8.8
Zz27 X Ci1S 7.7 9.5 8.5 8.6
S64 X Mli2! 8.1 10.0 7.6 8.5
N10O X 2109 8.2 9.7 7.9 8.5
N10OO X S&f% B.0O 8.9 8.4 8.4
227 X N100 8.7 8.8 7.8 8.4
SHABA 8.3 8.3 7.2 7.9
COCA 6.3 8.9 7.2 7.5
LOCATION MEAN 7.8 8.8 7.4

S.E .39 3649 .379

cv 10 7 ?

LSD .05 1.3 1.0 1.1 1.0u%

* Entries in Trial

*## {ocation x Variety Interaction used as error.
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set 3

(top entries + checks),

location

EAR
HE IGHT
(cm)

ROOT
LODGE
(1-5)

YIELD
(T/HA)

M118

2109

Mmial

Mi21

225

CiS

M121

2109

S&4

N10O

124

140

137

134

148

132

148

123

138

128

143

126

121

138

Table 4
VARIETY
885 X
C70 X
C70 X
MB4 X
225 X
295 X
N100O X
2287 X
S&4 X
N10O X
N100 X
2287 X
SHABA
COCA
LSD .0

Across
Character
STALLK EAR MOISTURE
LODGE ROT (%)
(1-5) (1-3)
2.0 2.3 26.2
1.2 1.8 8.3
1.6 2.0 24.8
2.4 2.2 28.6
3.2 3.2 27.1
2.4 2.9 24 .8
2.0 2.1 24.9
1.0 2.0 29.46
2.0 3.3 27.0
2.4 2.4 23.6
1.3 2.2 26.0
1.2 2.1 25.6
1.8 3.1 27.2
3.0 3.3 26.9
O, 7%* O, 7%%

* 49 Entries

##* Variety x Location Interaction used as error.

in Trial

1



Table 5 : Hybrig set & {top entries + checks), Yield (T/Ha)

l.Locat 1 on
sy FouveoT aNG SODEBLE MEANS
s62 X Mi13l 9.0 8.6 10.8 9.5
M131 x C70 8.5 2.5 g.5 Q.2
c1s X Za3 9.3 9.1 8.7 9.0
zZ27 X ze3 8.3 8.2 10.4 Q.0
M128 X Sé&2 8.3 7.8 2.8 8.6
M128 X C6 8.0 7.9 9.7 8.5
MB4 X M13B 7.6 8.4 9.0 8.4
294 X Z23 7.7 8.7 8.5 8.3
223 X Clé 8.1 9.0 7.5 8.2
zZ23 x €71 8.0 8.3 8.3 8.2
SHABA 7.4 8.0 8.0 7.8
COCA S.4 7.8 7.4 6.7
BAB (1) MSR 6.6 6.2 7.0 6.6
LOCATION MEAN 7.2 7.2 8.0
S.E . 354 .585 . 408
Cv 8 14 4
LSD .05 1.0 1.6 1.1 1.1%%

* 49 Entries in Trial

®+ Location x Variety Interaction used as error.
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fable 6 : Hybrid set 4 (top entries + chechks), Scvoss  location

"eans,
Chuor sc t e

VARIETY* EAR ROOT STALK EAR MOISTURE Y1ELD

HETGHT 1LODGE LOLGE ROT (A) (T/HA)

(cm) [ Ete) C1-5) S

S62 X M13] 141 2.0 = 2.3 9.9 7.5
Mi31 X C70 138 2.0 2.1 2.4 28.9 9.2
Ci15 X 223 138 2.2 1.9 2.1 30.4 ?.0
227 X 223 131 1.1 1.1 1.3 29.0 9.0
M128 X Ca2 137 2.1 2.0 1.8 ég.n8 8.6
Mi28 X Cs 119 1.2 1.8 2.6 27.8 8.5
MB4 X 1133 145 3.2 3.8 3.1 27.6 8.4
294 X Z23 124 2.3 T 2.6 2.1 27.4 8.3
223 X Clé 137 1.9 1.7 1.6 26.5 8.2
223 X €71 126 1.9 E.Q 1.8 30.7 8.2
SHABA 1ia 2.1 1.9 2.7 29.4 7.8
COoCcA 151 2.8 2.9 2.3 28.2 6.7
BAB (1) MSR 128 1.9 2.3 3.1 ée.2 6.6
L.SD 05 13%# O.7x+ O.B8#x» O.6%% To1%x

* 49 Entries in Trial

*#* Location x Variety Interaction used as error.



Table 7 ¢ Variety cross trial, Yield (T/Ha,

VARIETY" BABLNGD FOouUmMBoT SNDEBLE SANTA MEANS
KIT 2 X 43 5R 10,8 13.9 10,8 @.2 11.1
EC 573 ¥ 43 SR 0.0 11.5 1.2 11.1 10.7
EC 573 X 1T 2 7.9 11.4 10.6 2.6 10.6
MSR Y KIT & g.9 1.7 10,4 1D.6 10.5
MSR x EC 573 9.3 e.8 10.8 1.3 10.0
KIT X 32 8.7 11.6 9.7 .6 9.9
EC 973 x 42 8.0 10.3 7.4 ?.8 Q.4
EC 573 X 49 &R 9.1 8.7 9.2 2.9 9.2
KIT 2 X a9 &R 8.3 10.0 8.6 8.3 8.8
43 SR X 32 8.3 10.46 8.0 S5.4 8.1
MSR X 43 GR 7.6 9.8 8.6 5.6 7.9
MSR X 32 7.4 8.8 7.8 6.5 7.6
LOCATION  MEAN 7.3 9.1 8.1 &L.B

cv i3 11 10 11

LSD .05 I.e 1.4 1.2 1.0 1.6%%

# 12 of 33 entries

#% Variety x location Interaction used as errorv.
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Table B : Variety crosas trial.

Acrnss  Location Mizans SANTA
VARIETY«  Dbavs  EAR  pLanT  moar  een m.
10 HE 1GHT ASPECT LODLGING ASPECT SAORGHI
ST ey (=99 C1=-5) (1-5) (1-9)
KIT2 X 435SR 80 158 2.8 1.7 i.4 2.3
ECS73 X 436K 82 L& 2.4 1.4 1.3 1.5
ECS73 X K112 837 191 3.9 2.8 1.1 1.0
MSR X wive 79 158 2.9 2.1 1.6 1.8
MSR X ECH73 31 162 2.9 1.6 1.4 1.3
KI1Te x 32 g1 155 2.7 1.1 1.8 2.1
ECS73 X 32 g1 147 2.5 .6 1.6 1.1
ECS73 X 495R 78 141 1.8 1.3 1.8 1.0
KIT2 X 49SR 78 135 2.4 1.6 2.1 2.3
43a5R  x I2 78 122 1.9 1.2 2.4 3.4
MSR X 435SR 80 133 2.1 1.4 2.5 3.1
MSR X 32 78 133 2.6 1.5 2.4 2.5
LSD .05 2en 15#% O.F%x O, 4% (U Q.4

# 12 of 33 entrics

*#* Variety x Location Interaction used as error.



Table ¢ : Variety crose trial, Yield (T/Ha).

VARIETY' BABUNGO FoumBOl SODEBLE SANTA MEANS
KIT 2 X 21 9.2 12.6 1.6 3.4 10.2
EC 573 1 21 6.1 9.3 ?.9 10.9 9.6
NIT 2 X 3a 7.2 G4 8.5 E.0 8.3
EC 573 X 24 7.9 F.1 8. & 8.0
MSR X 21 B.& 9.Q g.% D.4 7.8
MSR X 3= 7.3 F.4 7.7 8.6 7.9
49sR X 32 7.9 9.1 8.0 h.9 7.0
MSR X 49 SR 4.8 8.5 7.5 6.3 7.3
21 X 32 7.0 8.2 8.1 “ao 6.9
43 SR X 34 6.9 Y.3 b.6 4.4 6.7
34 X 32 5.6 8.5 7.0 4.0 6.4
21 X 4 6.1 8.3 &7 2.7 5.9
49 SR X 34 3.6 6.9 0.9 4 .02 5.6
KIT 2 5.4 a.4d 7.8 8.2 7.9
MSR b.7 8.6 a.b 5.7 7.1
43 SR 7.9 9.4 7.2 3.7 7.1
a2l 5.7 8.4 7.7 2.8 6.1
3a 5.0 5.7 6.1 3.4 S.1
EC 573 2.4 4.0 5.2 7.1 4.7
34 4.0 5.9 3.0 3.6 4.6
49 SR 4.2 5.4 5.0 2.8 4.3
LOCATION MEAN 7.3 @.1 8.1 6.8

Cv 12 11 10 11

LSD .05 1.2 1.4 1.2 1.0 1.6%%

* 21 ot 33 entries

*# Variety » Location Interaction used as error.



Table 10 : Varieby c¢rosa trial.

(rons Lo at o o, SAMNTA
VARIETY* pAvYS EAR PLLANT ROOT [ZATe P.
{8] HETGHT ASPECT L.OUDG ING ASKPECT SORGHIT
SILK (cm) (1-9) (1-5) (1-4) (1--5)
KIitTa2 X 21 81 157 2.4 2.0 1.9 2.4
ECS73 X 21 83 1953 2.9 1.7 1.4 1.1
KIT2 X 34 WA 13 2.6 1.8 .3 2.1
ECS73 x 4 79 158 2.4 1.4 1.9 1.3
MSR X 21 7 129 2.9 1.4 2.2 3.6
MSR X 34 79 131 c.b .48 .8 2.8
HYSR X J2 79 103 2.4 1.1 2.9 3.3
MSR X 4P%R 7Y 126 2.6 1.5 .3 2.9
21 X 302 78 116 2.5 1.4 a.0 3.4
635K X 39 77 116 2.3 l.e& 2.7 3.4
34 x e 78 109 2.6 1.2 2.4 3.4
21 X 34 75 114 2.9 1.3 3.1 3.9
GO9SR X H4 77 Q9 9.1 1.2 3.1 3.4
KITe 85 162 3.7 a.1 .2 1.0
MSR 79 134 2.8 1.9 2.6 2.3
43GR a3 140 2.4 1.1 2.3 3.1
21 B8O 1e7 2.9 1.4 2.8 3.9
32 77 107 3.1 1.6 3.1 2.9
£EC573 92 185 3.8 2.6 3.4 1.0
4 75 ge 3.3 1.3 3.3 3.6
495R 75 138 3.4 1.3 3.4 3.6
LSD 05 2% % 15*n O.Fu* O.4%n O.6kH 0.4

* 21 of 33 entraes

¥*»  Varaiety ~x Location Interaction used as error.



L OMWL AND

_MALZE _BREEDING__PROGRAN

1. ITNTRODUCTTION

The lowland mai:ze breeding program provides the varieties
for all areas 1n Cameroon that are less than 1000 meters above
sea level 1n elevation. To achieve this goal the program has
three components: Variety Testing and Recommendation, Population
Improvement, and Breeder and Foundation Seed Production. Variety
testing 15 done in all provinces except Ngaoundere. Last year,
five open-pollinateg varieties were released by the program for
on-farm testing. All are streak resistant and vary tn crop cycle
from Q0 to 120 days. Three of theue namely CHS 4501 C (90
days), CMS 8503 C (103 days) and CHMS B507 C, (112 days) per-
formed well and will be further tested in farmers' fields.

Rainfall 1n 1986 was generally greater than the 1982-86 five

year averaqge (Table 1). There wa=s more precipitaltion in the
Sudan and South Sahel Savannah in 1986 than in 1985. However,
rainfall 1n the North Guinea Savannah in 1986 is slightly less
than in 1985 but sufficient for a good crop. There was a two
week moisture stress between July 16 to August 15 in most Sudan
and South Sahel areas and in Tchollire. This reduced the yield

of the trials In these sites.

In the forest zone, rainfall was more than adequate during
the first season. However, the second season was short with no
rains after November 26 in many areas.

During the 1986 season diseases were of minor impaortance in
the forest :zone. On the other hand, in the savannah zones there
were heavy infestations cof the parasitic weed Striga spp. and
termites. Streak was very minimal in 1986.



A. MATZE BREEDING

1. Production of breeder (BS)
and foundation (FS) seeds of
recommended varieties.

2. Development of superior streak
resistant varieties.

3. Development of two additional
gene pools for use in long
term breeding.

4. Population improvement to im-~
prove agronomic characteristics
of superior populations.

S. Development of varieties tole-
rant to drought.

6. Development of early maturing
varieties.

7. Development of varieties for
use intercropping.

B. GENERAL

1. Institutional development
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Produced 11 kg BS

Produced 650 kg FS

Released for on-farm testing
five streak resistant varieties,

Identified Ik. (1) B149-SR and
BSR B81 to be highly heterotic to
NCRE 8401 (Pool 1).

Identified BSR 81 and Bafia to
be heterotic to 1k (1) B8149-5R
and Pool 16 SR.

One cycle mass selection for lo-
cal adaptability was done on CMS
8501 Cl’ CMS 8503 C1 and CMS
8507 Cl'

One cycle mass selection for
high density at 95 thousand
plants/ha (TPPH) on CMS 8507 Cl'
Two cycles of mass selection on

CMS 8501 C1 at 82 and 111 TPPH.

Development of CMS 8501 C_. (80
day variety) from CMS BSO? Cl'

One cycle mass selection for
prolificacy in CMS 8507 Cl'

Provided on the job training to
Messrs. Zonkeng, Njume, Mrs,
Teke.



- Advised Drs. Almy, Poku, Tonye
and Talleyrand on the conduct
of agronomic and/or on farm
trials invelving maize.

- Conducted cooperative trials
with MIDEVIV, Karewa and PROSEM

- Improved seed storage and field
facilities for maize breeding i
Nkolbisson.

- Conducted cooperative trials
with IITA, SAFGRAD and CIMMYT.

2. Professional improvement - Attended the American Society
of Agronomy and American Seed
Trade Association meetings.

3. Home Leave

111. GENERAL STATEMENTS

1. Accomplishments

1.1 Development of streak resistant CMS 8507 C,, 8503 C1 and
8501 C, as replacement for streak susceptible TZPB~ K81

and Mexican 17E as varieties for the savannah.

1.2 Production of about a ton of breeder and foundation
seeds of above three varieties for use in agronoamic and
extension traials.

1.3 Development of breeding populations that are necessary

for long term variety development program.

2. Opportunities

1. The development of streak resistant varieties, CMS 8507
C,, CMS 8503 C, and CMS 8501 C, for use in the savannah
will prevent losses due to streak infestation. Seeds of
the three varieties will be increased by Project Semen-
cier for use by researchers.
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2. The use of CMS B301 C, a 90 day variety as green maize is
a potent weapon against hunger in the North and Far North
Provinces during the hungry period which starts in late
July wuntil the regular crop of sorghum and millet are
harvested in end of September.

3. CMS 8501 C, being earlv maturing will also be a good
variety for  evading drought and will enable farmers to
plant late thus fitting the cotton-peanut-maize planting
sequence of SODECOTON farmers. CMS 83503 C, which with its
shert stature and resistance to shading and CMS 8501 C
because of its earliness will also be advantageous to use
in many cropping systems common in the forest zone.

4, The availability of CMS 8501 C, will enable rice farmers
in the Northwest Provinces to go on double cropping by
planting the above variety in March to be harvested in
July prior to the planting of the rice crop.

Similarly, the muskwari farmers in the North can plant a

maize crop in June for harvest in September prior to planting the
muskwari crop starting late September.

3. Problems Encountered

1. Persistent lack of money from August to December.

2. Frequent breakdown of our vehicle and delays in arrival
of spare parts.

3. Insufficient fuel and labor budget in IRA Stations for
IRA personnel.

4, Lack of seed processing space in Nkolbisson.

4. Publications

Empig L.T., C. The and C. Zonkeng. 1984. Potential of mai:ze
introductions as varieties in the lowland zones of Cameroon.
Abstracts 19846 proceedings of the America Society of Agronomy.

IV. DATA
1. VARIETY TESTING AND RECOMMENDATION

Prior to release for on-farm testing, selected wvarieties
undergo three years of testing. The first of the three series of
tests is the Experimental Variety Trial (EVT), followed by the
Elite Experimental Variety Trial (EEVT) the following year. In
the third year, outstanding entries in the EEVT are finally
tested in the National Variety Trial (NVT). For 1986, a total of
60 trials were planted by the program.
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1.1 National Variety Trial (NVT)

The NVT 1nter 2diate/iate group (I/L) was planted in seven
locations three of which were in the furest zone and two each in
the Sudan and North Guinea Savannahs. Late wvarieties silked
later than 55 days after emergence (DAE) while intermediate
entries flowered between 45 to 55 DAE. The yields in the forest
zone are shown in Table 2. The results further confirmed pre-
vious data on the superiori’y of Gusau TZ2B-81, and Populations 43
and 22 in the forest zone. The data also shows the potential of
CMS 8303 C, (Population 49) as an intermediate variety having a
crop cycle of 105 days as against 112-120 for the above other
three varieties.

Table 3 shows the yields of the entries in the NVT (I/L)
group in the savannah locatiuns. The results again showed the
superiority of Gusau TZB-81, Populations 43 and 22 and Suakoko
T2PB-81 in the savannah areas. Similarly, CMS 8503 C1 showed good
potential as an intermediate maturing variety.

The early group of the NVT were grown in four environments
(2 forest and 2 savannah). The entries in this group silk less
than 45 DAE. The yields of the various entries are shown in
Table 4. Significant differences in yield were obtained in Ntui
during the first season and in Makebi. All the entries were
better than the check in Ntui while CMS 8501 C, was significantly
better than all entries in Makebi. Only CMS éSOl C, was better
than the check in both trials where significant dif%erences were
observed.

1.2 Elite Experimental Variety ITrial (EEVT).

Two trials of the EEVT were made all belonging to the Inter-
mediate/Late group. The first trial was conducted in Fignole and
Table 5 shows that the Quality Protein Populations (QP) namely:
PR. B464, ACROSS B464, EV. 8540 SR-BC, and SUWAN B444 had yields
comparable with CMS 8507 C, . It is necessary to confirm these
results in the NVT since the use of QP Populations will inrrease
the nutritional value of maize as food or feed material. Synthe-
tics A, 3 and 4 also showed good potential as germplasm source.

1.3 Experimental Variety Trial (EVT).

New germplasm collected by the project are tested in the
EVT. Similarly, cooperative trials with IITA, SAFGRAD and CIMMYT
are also included in this group but the trials are planted
separately to allow the above institutions to have a combine
analysis over all their testing sites.
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1.31 GAFGRAD Trials

Regional Unified Variety Trials (RUVT) are the cooperative
trials from SAFGRAD. In 19846, there were three trials namely,
RUVT-1 (Early); RUVT-2 (Intermediate) and RUVT-3 (Extra Early).

RUVT 1 was planted in Sanguere and in Maroua, and Table &
shows that significant differences were observed 1in Sanguere
only. The top four entries are already in our collection.

RUVT 2 was grown in Fignole and as shown in Table 7, the top
two entries are CMS 8507 C, and EV, 8422-5R. The latter is also
in our germplasm collection.

RUVT 3 trials were conducted in Sanguere and Maroua. Table
8 shows that the top entry in both 1locations are our own
varieties CMS 8501 E1 and CMS 8503 C, . However, three varieties
namely, POP. C.S5.P., KITO and KAMANDAOGO TOLLO were selected for
earliness and vyield potential and will be 1included in our
germplasm collection. The other agronomic characteristics of the

entries are shown in Tables 8a and 8b.

1.32 I11TA Tests

In 1984 three sets of trials were obtained from IITA. These
were EVT-ESR-W, EVT-LSR-W and EVT-LSR-Y. The first was planted
in Sanguere and Soucoundou, the seconc in Njombe and Karewa and
the third in Bertoua. No significant differences were obtained
in both EVT-ESR-W trials (Tables 9). In the EVT-LSR-W, trial in
Njombe the 1984 cycles of populations 22 and 43 were the top
yielders but only the former is significantly better than NCRE

8401 (Table 10). Population 22 is the male parent in the crosses
involving four other varieties used in the formation of NCRE
B401. No significant differences were observed in the EVT-LS5R-W
trial in Karewa (Table 11). Results of the EVT-LSR-VY trial |is
shown in Table 12. All the top five entries are in our collec-
tion.

1.33 CIMMYT Trial

In 1984, only one trial came from CIMMYT. The test was EVT

15A - D4 which is composed of "Quality Protein Materials" (QPM)
and was planted in Bertoua and Mayo Galke. The yields of the
entries in the two locations are shown in Table 13. Significant

differences were observed only 1in Mayo Galke and many GQPM
materials had statistically the same yield as Gusau T2Z2B &SR,
These outstanding OPM entries should be further tested so they
can be used later as varieties or breeding materials.
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1.4 Varietal Recommendations

In 1985, the program reieased five varieties for on farm and
agronomic trials. The varieties and their major agronomic
characteristics are as follows :

VARIETY SOURCE POPULATION ENDOSPERM DAYS TO CROP CYCLE
CHARACTERISTIC S1LK (DAYS)

cMs Bs01 C, | POOL 16-8R FLINT/DENT w3 %

CMS 8503 Cl EV. B8249-SR DENT 49 105

CMS 8505 C1 IK. (1) 8243-5R DENT 52 110

CMS 8507 C1 GUSAU TZB-SR FLINT/DENT 33 112

CMS 8509 C TZ2PB-SR DENT 58 120

The above varieties were again tested in the NVT and in the
advanced tests in 1986. The main objective of the various tests
is to determine if the above populations are better than their
streak susceptible counterparts or if they can replace existing
varieties.

Fig. 1 shows the performance of CMS B507 C, and Gusau TZB 81

in seven NVT locations in 1984, Differences in'yield between the
two varieties were not atatistically significant except in Mayo
Galke and Njombe. Therefore, CMS 8507 C, should be promoted

instead of Gusau TZB Bl since the former is streak resistant.

The summary of the results of the Advanced VYield Tests
conducted 1in the savannah locations are shown in Table 14.
Significant differences were observed in Sanguere with CMS 83507
C1 yielding better than the other CMS populations. Both tests in
Karewa were not significant. In the forest zones, two advanced
tests were conducted. In Ngoumou, where the pH of the test area
was 4.6, Improved Ekona White gave the highest yield (Table 15).
In Mbandjok, where pH was 4.9 and nitrogen fertilization was at
the rate of 140 Kg/Ha, no significant differences were observed.

Comparative vyields between CMS 8501 C, and Mexican 17E in
five trials in 1985 and 1984 are shown in Table 16. The
superiority of CMS 8501 C, was also observed in three agronomy
trials in 1986. Therefore, we would like to recommend that CMS
8501 C, should be used instead of MEX. 17E in the Sudan and South
Sahel éavannah since it is early maturing, streak resistant and
higher yielding.
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2.0 HYBRID TRIALS

Three sets of the International White Hybrid Trials were
planted in 1986. The summary of the yields of the entries in the
three sites are shown in Table 17. Differences in yields among
entries were observed only in Karewa and no hybrid vyielded
significantly better than Gusau TZB-5R.

In 19895, the results of the White Hybrid Trials conducted in
Ntui and Mayc BGalke showed significant correlations between yield
and stand. This was because the hybrids had ynod germination due
to new seeds coming from IITA. On the other hand, the two check
varieties had poor germination because we do not have a good seed
storage facility in Yaounde. Therefore, we re-analyzed the data
from the above two locations and the summary yields in the three
locations in 1989 are shown in Table 18. Significant differences
were obtained only in Sanguere with hybrids B8428-19, 8321-18,
8321-21 and B8322-13 significantly yielding better than Gusau
T2B-81. Both 1985 and 19846 data, however, showed that the
hybrids had better stand establishment than the open-pollinated
check varieties.

The 1985-86 results of the Internaticnal White Hybrid trials
showed that using current field practices there was no convincing
evidence that the hybrids yielded better than our best check
(Gusau TZB-B81 or Gusau TZB-5R). The best performing white
hybrids are B8429-19 and B8321-18. Since these two hybrids are
single crosses which are hard to manage because they are geneti-
cally less buffered and seed production is more expensive than

other types of hybrids, the prospects of their commercial use in
Cameroon is very minimal unless a package of agronomic practices
can be developed to exploit their genetic potential. In other

developing countries, hybrids have to have at least a 25% statis-
tically significant yield advantage in order to be commercially
viable.

3.0 POPULATION IMPROVEMENT

Population improvement wusing intra-population breeding
methods is a regular feature of our breeding program. Mass
selection is being used to improve local adaptability of high
vyielding introductions. The above selection scheme is also used
in developing varieties tolerant to drought and shading.

3.1 Development of Gene Pools.

In 1984, a late streak resistant gene pool named NCRE 8401
was formed and tested in 1985. Because of its good performance,
it was further improved using the S, testing scheme. During the

first season of 1986, @278 Sl progenies were brought to IITA in
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Ibadan far streak screening. Resistant S, 's were further selfed

to praoduce S, progenies which were later advanced to S.. During
the second season of 1986 the same S, progenies were yleld-tested
in Nkolbisson and Ntui. The top 15* that were streak resistant

were random mated to produce NCRE 8401 Cl population.

In 1985, varietal crosses of outstanding local varieties and
introductions were made. The crosses were grouped into early,
intermediate, and late maturity groups and yield tested in 1986.
The objective of the test is to determine the heterotic relation-
ships of the varieties so that they can be grouped taogether for
use in a reciprocal recurrent selection program.

3.2 Development of Drought Tolerant Varieties.

Drought or moisture stress is the most important agronomic
problem in the savannah areas of Cameroon. Reduction in yield is
due to the following occurrences of moisture stress relative to
the stage of growth

a) Stress occurring immediately after planting.
b) Moisture stress prior to silking usually in the month of July.

€) Stress during silking and pollination which usually falls in
the month of August.

d) Moisture deficits during grain filling.

The drought problem in the Sudan and South Sahel savannahs
of Cameroon is accentuated by the long crop cycle of present
varieties. The 1ideal cropping season and the crop cycle of the
present savannah varieties are as follows :

Z 0ONE CROPPING SEASON DAYS CROP CYCLE
OF PRESENT
VARIETIES
South Sahel Savannah (S§SS) 01/7 to 15/09 77 105
Sudan " (5%) 26/6 to 20/09 87 105
North Guinea " (NGS) 10/6 to 30/09 112 120

Ideally the crop cycle for the three zones is 80 days or less for
the 885, 90 days or less for the SS and 110 days for the North
Guinea Savannah. This is because there is a high frequency of
moisture stress towards the end of the season (Table 19). It is
obvious from the presentation abnve that development of early
maturing varieties will greatly minimize yield reduction due to
drought. This is the reason why we are recommending CMS 8501 _
instead of MEX. 17E in the South Sahel and Sudan savannahs.
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The relationship of maize yield and rainfall during 1983 to
85 in the Sudan and North Guinea savannahs of Cameroon were
studied using the step wise regression techniqgue. The indepen-
dent variables used were total and long term average rainfallj;
precipitation during the actual growing season; July and July
plus August rainfall, number of rainy days and elevation. Re-~-
sults of the analysis are shown in Table 20. In 1983 where
rainfall is least but well distributed, total rainfall determined
80% of yield variability while July and August rainfall combined
was responsible for another 19%. During the 1984 season rainfall
was more than 1983 bu“ there was a long drought during August
which fell during pollination and grain filling. In that year,
number of rainy days cetermined &7% of yield variability while
August rainfall was responsible for the other 31%. VYield in 1984
was 2 to & tons less than in 1983 in spite of a larger total

rainfall. In 1985, raiafall was much better than both 1983 and
1984 . July rainfall and number of rainy days were responsible
for 41 and 58 percent, respectively of yield variability in the

Sudan and North Guinea sava.nahs (Table 20). The combined 1983 to
1985 data show that July and July plus August rainfall were
responsible fo- 494 of yield variability. Average rainfall ac-
counted only for 12% of yield variability. These data show that
moisture stress during July and August are the most important of
the stresses defined earlier, and breeding and agronomic strate-
gies for drought tolerance should be directed towards the alle-
viation of moisture stress during these months. The data also
points out the inadequacy of total and average rainfall and
number of rainy days as precipitation parameters to be used as
guide in breeding and agronomic <tudies concerning moisture
stress.

3.21 Selection strategies for drought tolerance.

Aside from developing early maturing varieties for evading
drought, we also try to improve the rooting ability of the CMS
populations by mass selecting progressively in increasing densi-
ties. The populations and density at each cycle of selection
were as follows

POPULATION CYCLE 1 CYCLE 2 CYCLE 3
1. CMS 8501 C 82 TPPH 111 TPPH 111 TPPH
2. CMs 8503 C g2 " - -
3. CMS 8507 C1 g2 " - -
(TPPH = Thousand plants per hectare).

The idea is that by increasing competition, the plants are
induced to root vigorously to compete, Simultaneously, the
populations were moved to silk earlier by removing the tassels of
plants that have not silked on their silking date as indicated in
section 2.4. During cycle 1 ears were selected Trom all plants
of CMS 8501 Cl’ and CMS 8503 Cl' In cycles 2 and 3 of CMS 8501
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C,, selections were only made on non-detasseled plants. For CMS
8%07 C., only second ears were harvested from bordered plants.
Plants "without second ears were discarded. The selection

procedure will be continued until the two other populations reach
cycle 3 and all three will be tested to monitor genetic advance.

3.3 Development of varieties suited for intercropping.

About 95 percent of the maize crop in the lowland forest
zone is ogrown in association with other crops. In terms of
competition for nutrients, water and light, maize can be either
the dominant (DC) or non-dominant competitor (NDC). In a mixture
where maize 1is the less valued crop, early maturing maize is
desired so that it will not cause too much reduction in yield of
the intercrop. Thus breeding for short cycle maize is one stra-
tegy that we are using to develop varieties for intercropping.
This portion of the work was already reported in section 3.21.

In the East Province, maize is eaten by roasting from 30 to
about 50 days after silking. Consequently, farmers prefer maize
with floury endosperm that are soft even when roasted at a later
date. This portion of the work involves the improvement of BSR
81 a low yielding floury variety by crossing it to CMS B503 C,.
In 1986, the F_ population was produced and ear-to-row selection
will be made in 1987.

In cropping systems where maize is a NDC such as when it is
planted under plantains, it is important that the variety is not
too sensitive to shading so that it does not go lLarren. What we
desire 1s to develop shade tolerant varieties and for this pur-
pose we used CMS B507 C. as base population. Mass selection is
being used and the selected individuals were picked by harvesting
the second ears of competitive plants planted at 70cm x 35cm with
two plants per hill or a field stand of 82 thousand plants per
hectare at harvest. In 1986, the first cycle of selection was
made. This will be repeated in 1987.
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able 1 : Amount of rainfall (mm) and number of rainy days in the lowland
savannah test sites in 1985 and 1986.

RAINFALL No. OF RAINY DAYS
INE/LDCATIDN s mm e e e e e e e e e
Long Term Five Year 1985 1986 Five Year 1985 1986
Average Average Average
{Yrs) (82-86) (B2-86)
JUTH SAHEL
l. Guetale 847 (35) 717 802 635 57 bb 53
2. Maroua 775 (41) see 784 51 59
3. Guidiguis 720 (17)
MEAN 781
IDAN
t. Soucoundou 994 (15) [02 804 938 62 62 69
5. Sanguere 95 (16) 855 864 gee 59 69 [=Y-)
». Bere 873 (5) 873 4ub 1018 Sé6 74 61
MEAN 931 877 871 49 59 67 &5
JRTH GUINEA
'. Fignole 1161 (23) 1059 1289 1093 67 73 &3
}. Techollire 1299 (33) 984 1116 1184 92 ae 78
'. Touboro 1237 (22) 1161 1599 1030 77 91 92
MEAN 1232 1068 1324 1102 79 a7 78
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Table 2 : VYields (T/Ha) of entries in the 1986 NVT (I1/L group) planted
in three forest locations.

ENTRY BERTOUA NTUL NJOMBE MEAN
1. Gusau TZB 81 (ck) 6.5 5.9 8.7 a 7.0
2. EV. B443-5R 5.9 7.4 a 7.3 b 6.9
3. PR. 7822-SR 5.8 6.8 a 7.9 ab 6.8
4, CMS 8507 C1 6.0 7.5 a 7.9 b 6.7
5. CMS 8503 C1 5.5 6.4 a 7.3 b 6.4
6. Suakoko TZPB-81 6.4 6.2 6.7 6.4
7. EV. B8328-5R 5.3 6.2 7.2 b 6.2
8. CMS 8505 Cl 4.6 6.2 7.4 b 6.1
?. Ekona White 5.7 4,09 7.0 b 5.9
10. CMS 8509 Cl 5.2 5.6 7.0 b 5.9

MEAN 5.7 6.2 7.4 6.3

LSD (.05) - 1.1 1.1

C.V. (%) 16 13 11

+/ Values followed by the same letter(s) are not different at the S%
level of probability.
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Table 3 : VYields (T/ha) of entries in the 1986 NVT (1/L group) planted
1in four savannah laocations.

+ +
ENTRY MAYQD FIGNOLE SOUCOUN- SANGUERE MEAN
+ +
GALKE bou
1. CMS 8507 C 7.4 a 6.3 b 5.4 a 6.7 a 6.45
1
2. Suakoko TZPB-81 7.1 a 7.0 ab 5.3 a 5.4 a 6.20
3. EV. 8443 SR 6.7 a 6.4 b 4.9 a 6.7 a 6.18
4. PR. 7822-SR 6.9 a 7.6 ab 4.4 5.3 a 6.05
5. CMS 8503 C 6.6 a 6.3 b 5.3 a 5.9 a S5.92
1
6. EV., 8328 SR 6.5 a 6.1 b 4.9 a 5.7 a 5.80
7. Guseu TZB-81 5.6 4.8 ab 4.7 a 5.9 a 5.695
8. CMS 8509 C 5.8 4.7 ab 4.2 9.5 a 9.55
1
9. T2PB K81 (CK) 6.4 a 6.7 ab 4.0 h.4 5.38
10. CMS 8505 C 5.5 6.0 b 3.9 3.9 4.82
1
MEAN b.4 4.8 b 4.7 5.5 5.80
LSD (.05) 1.3 1.1 0.7 1.6
C.Vv. (%) 15 13 11 20

+/ Values followed by the same letters are not different at the 5% level
of probability.
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Table 4: Yields (T/Ha) of entries in the 1986 NVT Early group.

ENTRY NTUI, Sn-1"  MARLUA  MakEBD™ NTUI, Sn-2  MEAN
1. EV. 8431 SR BC 4.2 a 5.3 5.1 b 4.1 4.7
‘4
2. CMS B8S01 C 3.8 a - 6.7 3.4 4.6
1
3. EV. 8449 SR BC 3.8 a 5.2 5.5 b 3.9 4.6
2
4. CMS 8503 C 4.0 a 6.0 4.1 3.5 4.0
1
5. IK. TZESR-W 3.7 a 5.1 4.9 b 3.9 4.4
6. EV. 8435 SR BC 3.8 a 5.7 4.1 3.9 4.4
4
7. SAFITA 2 3.4 a S.4 4.6 b 3.6 4.2
B. CHECK ++ 3.0 4.9 4.6 b 3.4
MEAN 3.7 S.4 4.9 3.7 4.4
LSD (.05) 1.1 - 1.0 -
C.V. (%) 22 23 14 17

*+/ Values followed by the same letters are not significant at the 5%
level of probability.

*/ Mexican 17E in the savannah 2ones and ASR Bl in forest zones.
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Table S ¢ Yield and otter agrorcsrc characteristics of entries in tne 198 EEVE Ci/Ly pianted 1a Fignole froo
18 June to 17 Octeber. 19Be. ‘

EATSY VIR RRLL- ERR VIED Fif i ELAKT

(UM FICRC: WEIGAT FLaNT MOISTURE  WEIGHT  WEIGHT

ige! (W %) (e {ce)

1. . Gubh 7.4 1 LR 215 2e 23,4 B 178
1

2. NIRE Bl 7.4 1 18 £73 161 3.2 102 203
]

3. 5 7.0 1.5 32y 139 23,9 08 201
[}

06 65T C, 7.0 1 110 58 15 28,7 3 1%
]

S, ACKDST Gabe 6.0t .05 207 124 19.4 91 191
i

TR bt ! 1,95 2 a3 A8 % 9)
i

7. i b2} 12 254 46 0.6 {04 209
]

SO B S B 5.1 1.6 139 e 2.9 8 178

S, SUMBR Bt 5.1 093 21y 13 28.3 8 197

o0 g, 5.5 g &5 151 3.2 5 2ik

11, ESK 61 4.7 56 193 14 82.5 103 208

12, FCPULATISH 4o W5 109 175 101 £9.5 7 1

NEAN b2 103 225 {32 2.7 9 193

LED (54) .8 - 5.5 o7 €4 £0.5 2.3

NORRLT 19.7 i 7.1 3 o1 5.4 9.4

t/ Values witnan the bir are not dafferent at the 54 tevel of probability.
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Table 6 ¢+ Yields  (1/Ha) ot entr o o the RUVT-1 triales planted
in Maroua and Sanquere 1n 1986.

ENTRY SANGUERE® MAROUA
1. EV. B431-5R 5.7 ! 5.5
[
2. BAFITA 2 AE 5.6 ! 4,9
!
3. M.G. L2 TZESR-W 5.4 i 5.3
)
4. CMS @503 Cl 5.4 : 4.5
5. POP. 3G-SR EARL 5.3 ! 4.8
6. C.S.P, 4.8 5.7
7. J.D. DL BAMBEY 4.7 S.4
B. SIDS 8245 4,7 S
9. D. Bee 4.6 5.6
10. CANINDFOLIS 8245 4.6 2.7
11. EARLY B84 TZESR-W 4.3 4.8
12, D. 745 3.6 4.9
MEAN 4.9 5.2
LSD (5%) 0.8 -
C.V. (%) 11 ae

......_.___...-_..._..______.__..____.___-_-.—.—_—_...-...--....-...._-__..._——-—....—_...-_-__

a/ Entries within thte bar are not cignificant at the S% level of
probability.
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Table B : VYields (T/Ha) o7 entries in the RUVT-3 trials planted
in Sanguere and Maroua in 1986.

ENTRY sanGUERE™"  Maroun®t  MEAN
1. CHECck® 5.2 a S.6 a 5.4
2. POP. C.S.P. 4.9 a 5.7 a 5.3
3. KITO 4.8 a 5.7 a 5.2
4. POP 31-SR EARLY 4.3 a 5.6 a 5.0
S. COMPOS!ITE D 3.8 a 6.1 a 5.0
6. SAFITA 104 RE 3.8 a 5.2 a 4.5
7. XAICHAN JAUNE 3.9 a 4.7 4.3
8. LOCAL RAYTIRI 2.8 a 5.0 a 3.9
9. LOCAL KOUDOUGOU 2.7 a 4.5 3.6
10. C.J.P. 75 2.4 3.9 3.2
11. (GUA 314 x VEN 389) F3 2.2 3.4 2.8
12. KAMANDAOGO TOLLO 1.9 3.2 2.6
MEAN 3.5 4.9
LSD (5%) 0.6 1.2
C.V. (%) 12 15
_*/ Sanguere = CMS 8301 El; Maroua = CMS 8503 Cl

*+/ Values followed by the letter "a'" are not significantly dif-
ferent at the H% level of probability.
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Table Ba ¢ Yield and other agrenesic characteristics of eatries in the RUVT-3 trial of SAFORAD planted in
Sanguere fros ¢ June to 29 Septesber, 198a.

ENTRY viewo' PROLI-  EAR WEIGHT  YIELD PER HOISTURE  DAYS 10 HEIGHT (ca)
{T/HA)  FICALY ign) PLANT (qm) %) SILK EARt FLANT
1. ChS 8501 El 5.2 4 117 156 94 35 39 95 139
i
2. FOP C.5.P, 4.9 ' 0.99 131 1l K 7 L} 128
3. K10 4.8 ¢ 1.00 135 b0 34 3% 58 145
4, PGP 31 SR EARLY 4.3 0.96 153 7% kY 40 55 14b
5. KAICHAN JAUNE 3.9 1.08 97 by 28 35 44 134
&, SAFITA 104 RE 3.8 L4l 108 87 K| kY] 48 140
7. COGMFOSITE 3.8 1,00 110 o4 .27 7 b0 150
6. LOCAL RAYTIAL 2.8 1.1 8a b 30 KL b1 134
9. LOCAL YOUDOUGDY 2.7 1.04 70 b4 24 34 40 141
to, C.LP. 7S 2.4 1,03 68 39 30 36 34 150
11, (BUA 314 x VEN 33%) F3 2.2 1.3 52 4% 2b 36 55 144
12, rAMANDACGD TOLLO 1.9 112 45 33 16 @b 36 124
HEAN 3.5 1.08 101 9 29 K[ 51 141
LSh (5%) 0.5 - 18 lb b 3 - 18
C.v. (3} 12.4 13.0 12.2 19.5 13.2 3.0 ¢a.3 8.6

+/ Values within the bar are not significant at the 5% level of prebability.
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Table 8b : Yield and other agronosic characteristics of entries in the KUVI-3 trial of SAFGRAD planted in
Haroua from 27 June to 27 Septesber, 1964,

ENTRY VIELD'  FROLI-  EAR WEIGHT  YIELD PER HOISTURE  DAVS TO HETGHT (cm)

{T/HR)  FICACY {on) PLANT {ga) (H3] SILK EAR FLANT

f. COMPOSITE D LA 1,04 156 97 25 39 97 217
i

2. KITD 5.7 4 1.04 154 83 Ji 4} 88 206
]

3. PGP, L.5.P, 5.7 i 0.9? 1ed &8 3 38 17 197
1

4, CHS 8303 Cl St E 1,03 231 &9 53 52 122 249

5. POP 31-5R EARLY 3.0 i 1.01 183 9 38 40 a1 205

6. SAFITA 104 RE 5.2 : 0.99 157 81 35 39 &7 20b
i

7. LOCAL RAYTIRI 5001 1.03 143 86 2> 39 fis 220

B. KAICHAN JAUNE 5.7 1,03 131 73 a 38 81 203

9. LOCAL XOUDOUBOU 4.5 1.03 185 74 8 37 92 179

10, CJ.F. 7S 3.9 HY| 112 n 27 7 76 199

11, (GUA 314 : VEN 387) F3 3.4 1.16 n 56 it 36 69 187

12. FAMANDAJGD TiLLO 3.2 1,01 87 55 21 3 48 154

HEAN 4.9 1,04 163 7 K} 39 84 202

LSO {5%) 1.2 - 24 17 3 2 17 30

ty 15.0 6.11 10.0 12.0 5,1 2.3 11.8 8.8

#/ Values within the bar are not significant at the 5% level of probability.
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Table 2 : Yields (T/Ha) of entries in the EVT-ESR-W planted in
Sanguere and Soucoundou in 1986.

ENTRY SANGUERE SOUCOUNDOU MEAN
1. M.G. 82 TZESR-W 4.9 5.0 5.0
2. CMS 8503 Cl . 4.3 4.4 4.4
3. K. 84 TZESR-W 4.6 4.6 4.2
4. EV. B430-SR RSF 4.3 4.3 4.0
5. GUSAU Bl POOL 16 RF 4.0 4.0 4.0
6. K. 84 POOL 16 4.5 4.5 3.9
7. IKENNE-84 POOL 16 3.6 3.6 3.9
8. IK. (2)-84 TZESR-W 4.4 4.4 3.7
?. SAMARU B84 TZESR-W 3.9 3.9 3.7
10. MEX. 17E 3.7 3.7 3.7
11. BERTOUA-84 TZESR-W - 4.3 4.3 3.6
12. ACROSS 84 TZESR-W 3.6 3.6 3.5
13. GUSAU 84 POOL 16 4.0 4.0 3.4
14. DMR-ESR-W 3.2 3.2 3.2
MEAN 4.1 3.7
LSD (.05) - -
C.V. (%) 18.8 37.8
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Table 11 ¢ VYield and other agronosic characteristics of EVI-LSR-HHITE entries planted in Karewa in 1986,

ENTRY view' PROLI-  EAR WEIGHT  YIELD PER  MOISTURE  DAYS TO  PLANT HEIGHT
(T/HA}  FICACY (oa) FLANT (ga) (%) SILK 193]
1. EV. 9443 5R BC“ 6.5 .98 134 124 0 50 293
2. SAMARU 83 TZ2R-4-1 6.3 {.02 199 132 1§ ol 298
3. EV. B8429-SH BC“ 6.3 .93 198 118 b S0 276
4, CN5 8307 Cl 6.0 1,10 194 137 18 52 287
5. TZE BUSAU RE 9.9 1.00 176 116 20 30 298
b. EV. B4c2-5R BC[' 5.9 .98 194 119 19 a2 294
7. IKENNE B3 T25R-4-1 2.7 .93 188 e a2 50 292
8. SEXOU Ef TZSR-W-1 9.7 1.10 150 110 15 a1 295
9. ACRDSS 83 TZSR-K-1 9.5 1.02 170 112 13 50 298
10, EV, 8443 SR BC" RFS 5.2 .98 172 110 17 a2 ase
11, EVONA B3 TZSR-K-1 5.0 .88 162 94 17 32 295
12, SUAKOKD T2PB K81 4.8 .98 gee 137 19 50 285
HEAN 5.8 .99 185 118 19 51 252
L5D (.05} - - 34 - 2 - -
Ly, ) 15.3 141 12,4 17.3 5.7 2.6 6.0
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Table 12 ¢ Yields of entries ia the EVT-LSR-Y planted in Bertoua in 1984,

ENTRY viED'  PROLI- EAR YIELD  KOIS-  OAYS  ER PLANT  No. OF Mo, OF
(T/HA)  FICKCY  WI.  PER  TURE  T0  HEIGHT  HT.  PLANTS  BROKEN
{go)  PLANT (%) SILK (e (ca)  LODGING  PLANTS
. EKDNA 83 TZSR-Y-y WO ROT 492 139 168 S e 205 b b
!
I, IK. B3 1Z5R-¥-) N S VRNt Rt KSR He 220 3 4
3. SAN. 83 TZ5R-i-1 4.7 : 0.80 1M 9 e s s eee b 5
|
. FERKE BY TZSR-¥-1 Ghl 0S8 10 (7 W 13 23 1t b
]
5. IK. 81 TZ3R-y-1 B30 LB I8 10 LB 5 e 2 19 4
i
6. FERKE (i) 2126 a2l L % n8 109 5 TR-IT! § 4
i
6. ACR. B3 TZ6R-y-1 Lel RS 18R 115 10 0 05 195 5 5
|
B. EV. B428-5R BC, 3.8 : 0.97 186 119 157 5 oo 208 8 b
§. KAk, B3 TZSR-y-1 360 0% 186 (6 led &0 1o 200 3 4
|
10. K. 2 {BSR B1) 300 088 1 B 154 55 s 24 13 7
1o CK. © (LOCAL KOUNDD) 1.1 9,60 RN R VI B 138 2 i 5
HEAN 3.9 0.9 1M 109 164 5B us e 8 5
LSD (.05) .5 0.2 LI - 2 - % - -
£V, () 2 19 VI B T 3 15 1 - -
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Table 13 : VYields (T/Ha) of entries in the EVT. 15A - D4 planted
in Bertoua and Mayo Galke in 1986.

ENTRY BERTOUA MAYO GALKE" MEAN

1. POZA RICA 8362 3.9 4.0 a 4.0
2. (BUSAU TZBSR 3.0 4.5 a 3.8
3. SUWAN 8363 2.7 4.7 a 3.7
4. POZA RICE 8362 2.8 4.4 a 3.6
S. EL VALLEC 8365 2.9 4.3 a 3.6
6. SAN JERDONI. 8363 3.1 4.1 a 3.6
7. LAS ACAC (1) B363 2.8 4.1 a 3.4
8. ACROSS 8363 3.7 3.0 a 3.4
9. LOS BANOS 8362 3.5 3.1 a 3.3
10. SAN JERO (1) 8263 3.4 3.0 a 3.2
11. ACROSS 8365 2.6 3.4 a 3.0
12. ALAJUELA 8363 2.8 3.2 a 3.0
13. LA MOLINA B365 2.6 3.2 a 2.9
14. PALMIRA 8365 3.0 2.8 2.9
15. GUARARE 8365 2.0 3.4 a 2.7
16. PALMIRA 8362 2.8 2.6 2.7
17. ACROSS 7940 RE 2.5 2.8 2.7
18. LA MAQUINA 8363 1.6 3.5 a 2.6
19. POZA RICA 8365 2.2 3.0 a 2.6
20. BGSR 81 . 2.3 2.6 2.4
21. LA MAQ. (1) B8363 2.4 2.4 2.4
22. ACROSS 7726 NRE 2.1 2.5 2.3
MEAN 2.8 3.4 3.1

LSD (.03) ’ - 1.8

C.Vv. (%) 3.4 3.8

+/ Figures followed by the letter "a" are not significant at the
5% level of probability.
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Table 14 : Summary

advanced
Cameroon

table of the yields (T/Ha) of entries in the

vyield tests in the
in 1986.

savannah zones of

SANGUERE 'Y KAREWA 1

KAREWA 11 MEAN

CMS 8507 C1
CMS 8505 C1
NCRE 8401

CMS 8509 Cl

CMS 8503 Cl
SUAKOKO T2PB-81

TZPB-KB8\!

7.5 4.8
5.2 a 3.8
6.1 a -
6.2 a 5.2
- 4.6
6.2 4.6
1.0% -
7.4 17.8

5.2 5.8
5.0 4.7
- 5.7
5.5 -
5.1 -
5.2

Values followed by the same letter are not statistically sig-
nificant at the 5% level of prabability.

45



Table 15 : Summary table of the yields (T/Ha) of entries in the
advanced vyield tests conducted in the forest zone of
Cameroon in 1986.

ENTRY NGoumou ™" MBANDJOK MEAN

1. Suwan 1 4.4 5.4 5.0
2. CMs 8503 C, 5.4 a 5.4 5.4
3. SUAKOKD TZPB-81 5.9 a 4.9 5.4
4. GUSAU TZB-81 S.6 a 5.5 5.6
S. IMPROVED EKONA WHITE 7.2 a 5.3 6.2

MEAN 5.7 5.3

L.S.D. (.10) 1.97 -

C.V. (%) 15.7 15.3

% OM 2.97

AVAILABLE P (ppm) 2.29 50.9

PH 4.8 4.9

FERTILIZER APPLICATION 100-B0-60 140-60-60
£/t (.10)

++/ Values followed by the same letter are not statistically
significant at the 5% level of probability.
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Table 16 : Comparative yields of CMS 8501 C1 and Mex, 17E in five
trials in 1985 and 1986.

CROP 1985 TRIALS 1986 TRIA

CYCLE  —-—————;————m——memem e mmm e mme e
VARIETY (DAYS) TOUBORO SANGUERE NTUI NTUI MA

(2nd season) (lst season)

CMS 8501 C1 90 4.9 S.4 3.8 3.8 6
MEX. 17E 105 4,95 5.0 1.2 3.0 4
MEAN DIFFERENCE 0.4 0.4~ 2.6 0.8 2

%/ Significant at the 5%

=/ Nat significant.

level of probability
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Table 17 : VYields (T/Ha) of entries in the International White Hybrid
Trial planted in three locations in 1986.

ENTRY KAREWA" MAYD GALKE NTUI, Sn-2 MEAN
1. 8428-19 6.8 a 6.3 4.3 5.8
2. B8321-18 6.8 a 7.7 4.2 6.2
3. GUSAU TZB-SR b.4 a 5.4 4.5 S.4
4. 8505-3 6.3 a 5.7 4.2 S.4
S. B8321-21 6.3 a 5.8 4.0 S.4
&. B8322-13 6.1 a S.4 S.1 5.9
7. TZ2B SR x NCRE 8401 6.0 a 6.2 4.2 5.5
8. B8505-1 5.8 a 6.9 4.2 5.6
9. SAM. B3 TZ2SR-WI1 5.5 6.0 3.9 S.1
10. 9305-t 4.8 5.9 4.0 4.9
MEAN 6.1 6.2 4.2 9.5
LSD (.03) 1.1 - - -
C.V. (4 13 32 15

*/ Means followed by the same letter are not significant at the 9%
level of probability.

48



Table 18 : Mean vyields (T/Ha) of seven white maize hybrids and
three checks grown in three locations in 1985.

HYBRID NTUIC MAYO GALKE® SANGUERE?
1. B428-19 6.5 ! 7.4 1 7.0 a
i ]
2. 8321-18 6.4 1 7.2 1 6.8 ab
]
3. 8338-1 5.7 : 6.6 | 5.5 b
]
4. Gusau T2B B1°2 5.4 : 6.3 1 5.6 b
5. B8321-21 5.2 7.3 : 6.1 ab
6. B326-18 5.1 6.8 : 4.9
]
7. 8323-11 5.0 2.3 1 4.7
g8. B8322-13 4.7 6.9 : 5.8 ab
1
9. EV. 8443-SRP 4.7 6.6 1 5.6 b
10. SUAKOKO TZPB 81 4.7 5.0 5.6 b
MEAN 5.3 6.7 5.8
LSD (.05) 1.2 1.3 1.3
C.V. (%) 15.0 13.0 16.0

a/ Forest zone check
b/ Savannah zone check

€/ Values under the bar are not statistically different at 95%
level of P,

d/ Values followed by the same letter are not statistically
different at 95% level of P.
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Table 19 : Relative frequency (%) of moisture stress in July and
August in some savannah sites.

LOCATION / ZONE RAINFALL
JuLy AUGUST
<40 mm <60 mm
Maroua 10 39 46
(55S) 20 37 27
31 12 24
Sanguere 10 19 38
(SS) 20 38 31
31 38 38
Tchollire 10 15 30
(NGS) 20 18 36
31 6 e

- ——— o~ S - - S G A " O s Vo s Dy B T e P B W A T A . A B A = - ——————— - " T - ———
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V. HORE PLAN, LORLAND MATZE EREEDING

WL ¢ To increase maize produstion ir Casercon tnroagn the rdentification and develeprsnt of smitable maize varteties for lewland
areas,
SUB-GOAL HETHEDS INFUTS FEGUIRED INFUYS BEYOND CONTROL QUTFUT 1 OF
TIHE

. MAIZE BREEDING
ort-tera

. Production of bree-
dor and foundation
seeds of recoarendad
varieties,

Deveiopsent of supe-
rior streak resistant
varieties,

1.1 Isalatien in tise
and space.

1.2 Reuging of cisea-

ced and of f-tvpes,

Z

jeraplase fros
11TA, CINMYT,
SHFBRAD and sther
breeding ceaters,

Lot}
v

i-tiered testing
1% var1nus zenes,
tocations and
years,

2.3 Evaluaticn for
pest and oicease
resistance,

2.4 Population 10-
provesent for
yield on selected
varieties,

Intreduction ot SR

iff-season gro-
#ing areas w/
irrigation sys-
ten,

Seed processing
area and equip-
aent,

Seed storage fa-
cihities,

Pesticides and
pellinatirg sup-
plies.

Field transport
facilities,

Saee as .11
threugh 1014105,

. 16n PC

field equipment
‘eersture testers,
scales, etc.),
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equipnent.
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supplies and
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L1 L4 Additieral re-
cearcher.,

2.4.1.1 Sage a Aot
Wb

e |,
thru, 1.1,

H

]

2,1.1.2 Researcher in the
N, Frovince and

techaician ir Se
Frov. (hjoeset,

2003 Avanlabiinty of
vehicle 17 N, Frov.

2. L1 Avarlamlity of pa-
tholegist and ente-
eologist,

2.4.1.,5 Laooratory for cul-
rure and sultipli-
cation of inocu-
lates,

Availability of
breeder seed ang
foundation ceed.



Long-tera

3, Develonaent of two 3.1 Three-tiered tes-  3.1.1 Saee as 2.1.) 3.1.1.1 Came as 210101 Identification o7 b
additional gene pools ting as in 2.2, through 2,!.3, torough 3,1.1,5,  parental varieties,
for use in long-tern
breeding. 3.8 Evaluation for

pest and disease
resistance,

3.3 Detereination of
heterctic patterns.

3.

=

Intra-population
1aproveaent,

early naturirg
varieties.

selection for ear-
liness,

t» Population i1mprove- 4,1 Intra-population 4.1,1 Saze as 3.1.1, 4.1.1.1 Saee as 3.1.1.1,  One cycle ieprove- 10
aent for agronomic ieprovasent, aent of CNS BOS!,
characteristics of 8503, 8307 and
identified suoerior 4.2 Testing of improved 8569.
populations. perulations,

4.3 Evaluation for pest
and diseate resis-
tance.

. Developeent of va- 9.1 Intra-poculation 5.1.1 Same a5 3.1.1.1. S.0.1.1 Same as 3.1.1.1,  Drought resistant 10
rieties tolerant iiprevesent unoer varieties availa-
te drought. high denc:ty ble.

stress.
9.2 Evaluation under
wrtsficially indu-
ced wiles stress.
» Developaent of 6.1 Iatra-pepulation 6.1.1 5ase as 3.1.1, b.1.1.1 Saee as 3.1.1.1.  One cycle improve- 14

sent for CHS B501,
8503 and 8507.

b.2 Evaiuation for
pest and disease
resistance,

5.3 Three-tiered eva-
luation of selec-
t1ons,

=

Variety testing
1n comaercial
field.,

0,
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1. Development of va-
riaties for use in
intercropping in the
lowland forest zone.

I, Assist in line
developaent for
production of
synthetic popu-
lation and/or
hybrid develop-
sent,

. Assist in the
introducticn of
specialized eaize
types such as
sweet, waxy and
high pratain
paize,

7.1 Intra-population 7.1.1 Sase as 3.1.1,
selection for
auitiple zared-

nesa,

7.2 Evaluation for
pest and diceases
resisiznce,

7.3 Three-tiered eve-
juation of selec-
tions.

7.5 Variety testing 1n

farmers' fielde,

B.1.) Sawe as 2.1,1
and 2.1.3,

B.1 Extraction of Si.

8.2 Advanceaent to 52
and crossing.

8.

w

fidvarceaent of se-
lected S2 to 55,

o©
Fe

.4 D:allele test of
selected S5,

(=)
wn

Proguction of ay-
brids.

b,

o

Testing of hybrids.

7. 5.1.1 Same as 3.1.1,

Introduction o
varieties ‘ros
nther breeding
pragrais,

9.2 Evaiuation for
pest and tisease
resistance,

-3
w

Intre-popetation
iiproveaeat af
perforrance 1s

rot goec or trans-
fer ¢f desirec
trait to loca.lv
adzoted variet:es.

9.

=

Three-tiered yield
test.
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ko Assist i1n the de-

‘ velopaent of va-
rieties tolerant
to low soil pH.

. GENERAL

1. Institutional de-
velepsent

), Professignal Ia-
provesent,

J« Home leave,

5.3 Testing 1n far-
vers' fielcs,

-

Evaluation of Jo-
:al and foreign
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sovl oH.

i=3
n

Intercrossing of

selected varieties
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10,3 Intra-population
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o=
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See Section [1j,

fo.1.1 Sase a3 3.4.1,

to.1. 1.1 Sare as 3.1.1.1,

1,14, None

Nore i

Ieproved institu- 5
tional capataty
for research.
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HIGHLAND MAIZE AGRONOMY

I. THE_EFFECT OF RESIDUE MANAGEMENT AND FERTILIZER ON THE PRO-
DUCTIVITY OF A MAIZE-BASED CROPPING _SYSTEM

The objective of the present study was to fully characterize
the nature of crop response to the various residue management
practices over years. It was also the purpose of the study to
find ways of replacing the "Ankara" burning residue underground
practice with better residue management practices that do not
result in soil damage.

METHODOI.QGY

The effect of three residue management practices (bury
residue, burn it above ground and burn it underground) on a maize
based cropping system were compared at various fertilizer levels.
The crop combinations were : maize sole; maize and colocasia;
and maize, colocasia and beans. The study was carried out at two
sites at Bambui Plain, the old site and new site. The trial at
the "old =site" was in its third year whereas that at the ‘'"new
site" was in i1ts second year. The main difference between the
sites being the number of years uf testing and the fact that the
new site has one fertilizer level higher than the old site.

REEULTS  AND__ DISCUSSION

There was no significant effect ot cropping pattern neither
was 1t involved in any significant interactions in the case of
maize yields. The data on maize yields is the mean over all the
three cropping patterns in which maize was involved. The yield
of colocasia was so much affected by maize where 1t was
intercropped that including the treatment in which it was
intercropped would lead to under-estimation of its performance
under sole crop. The yields of colocasia presented are those of
the sole crop colocasia.

Applying fertilizer resulted in an increase in maize vyield
at the old site (Table 2). This increase was highest when
residue bhad been buried only, (72%4) . When no fertilizer was
applied burning residue underground resulted in an increase in
maize vyield of 44.8% compared to when the residue was buried.
There was, however, no difference between the two practices when
fertilizer was applied. On the average, burning residue
underground out-yielded burying it by only about 17%. Applying
fertilizer resulted in a significant increase in the vyield of

colocasia (Table 3). Burying rosidue resulted in the highest
colocasia vyield; burning it underground has the lowest. The
difference in yield, however, was not significant. This year was



the first yeur when burning residue did not out-yield burying it.

At the new site, burning residue at the soil surface resul-
ted in mailze yields significantly greater than when residue was
buried (Table 4). The effect of burning it underground, however,

was not significantly greater than when it was buried.

Adding fertilizer resulted in increased maize yield at each
level. Applying 100-460-60 N-P-K/Ha resulted in a 72% increase in
yield over the non-fertilized plot. Doubling this fertilizer
level, however, resulted in a further increase of only 14%.

The vyield of colocasia at the new site had a similar trend
of that ot maize, that is, residue management had very little
effect (non-significant) on the yield of coulocasia and fertilizer
application increased yield (Table 3).

When compared with the desired practice of burying residue
over years, the yield of maize was very high in the first year of
burning (Table 3) especially when no fertilizer was applied. In
the period of three years the yields of maize has come down from
a high of 332% of the burying residue to only 144%, Similarly,
the yield has gone down in plots receiving fertilizers. Burning
residue underground did not affect the yield of colocasia as it
did of maize. There was, however, a positive response to burning
in the first two years.

CONCLUSTITONS

The vyield trends due to residue management have been
sufficiently characterized. Although burning residue underground
increases yield 1n the early years, the yield drops drastically
in the later years.

Results indicate that with moderate application of
fertilizers, the burning of residue underground can be avoided.
The study will in future be directed towards identifying the
minerals that are supplied to the soil when residue 1is burnt
underground and supplying them from commercial sources
accordingly.

It 15 assumed that the initial high yields are associated
with the rapid mineralization and the concomitant change in sail
pH. Future work will concentrate on finding ways of reducing
immobilization of minerals and supplying the required minerals
through the use of fertilizers while burning is avoided.

2. THE RESIDUAL EFFECT OF LIMING AND PHOSPHORUS APPLICATION _ON

YIELD OF MAIZE AND THAT OF THE SUCCEEDING LEGUME.

The primary objective of this study was to determine the
effect of liming on phosphorus availability and how this |is
reflected in the yield of maize and that of the dry beans planted

<
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assess the economics of such soil treatment by growing crops on
the same piece of land to take full advantage of the amendment.

METHODOLOGY

Lime and phosphorus were applied to the soi!l in 1984/85
cropping season on land which was previously formed and in
1985/86 on land previously under fallow both at Bambui Plain.
Lime was applied at the rate ranging between 0 and & tons/Ha and
phosphorus was applied at 50, 100 and 150 kg P_O_/Ha in the first
vyear of study. In the case of the old land al the phosphorus
was applied as broadcast. At the new land both band and
broadcast application were used: the plots which received band
application in 1985 were supplied with an additional broadcasted
dose during the 1986 growing season.

RESULTS _AND  DISCUSSION

The effect of residual lime and phosphorus on maize and bean
yields are presented in Table 6 and 7. Maize showed response to
both residual lime and phosphorus at the old site (Figure 2).
Increasing phosphorus increased the yield of maize even when lime
was not applied thus implying that phosphorus fixation might not

be the problem. Increasing lime levels significantly increased
the vyield of both maize and beans up to when the level of ime
was 2.0 tons/Ha (Table 6). Increasing the level to 4.0 tons/Ha
had no sigmificant effect on the creps. Increasing the level of

phosphorus to 30 kg PBO“/Ha had no effect on vyield of the two
crops. Applying 100 kg 8OS/Ha, however, increased yield over
that of 50 kq. Response to increasing phosphorus to 150 kg was
not sigmficant.

e low vyields at low phosphorus and lime levels were
associlated with reduced plant stand despite the uniform
germination, On the new land, for the spcond year 1n a  row,
there was no effect of lime application on the yireld of neither
malze nor the beans that followed the maize, The response  to
phosphorus of maize and beans were quite similar. In both cases
the highest vyield was obtained when the highest level of
phosphorus was applied. At each level an addition of phosphorus
resulted 11 an increase 1n vield over the same rate applied only
in 198S. These 1ncreases were signifirant when phosphorus was

applied at 50 kg P_O0./Ha 1n maize and beans and on beans when it
was applied at the Fa¥e of 150 kg PPOS/Ha'

The vyields ot hoth wmaize and beans were higher at the new
site where there was limited response than at the old site. This
implies that other edaphic factors were more limiting at the
former site than the later. That the two crops could respond to
low level uf lime even when the levels used did not significantly
affect the 501l pH might suggest that Lhe crops were responding
to calcium and magnesium that are precz=nt in the dolomitic lime
used,
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FUTURE _STRATEGLES

A good response to moderate levels of lime and phosphorus
had been obtained with two of the main crops grown 1 the area
especially where the land bhas been farmed continuously tor some
time. There does not seem to be need for liming and phosphorus
application where the land has not been continuously farmed.
This work should be extended to areas with similar conditions
after ascertaining whether the observed response was  due  to
liming per se ur the application of caluium or magnesium or both.
Atso the economics of these application whould be conuidered in
light of the fertility of the soi}l involved and the residual
effect of single applications.

3. THE EFFECT OF PLANTING_DATE ON MalJE Y1ELD

The objective of this study was to determine the response of
maize varieties to planting date fo aw to determine whether the
different varieties have different responsi2 to planting dates so
that recommendations be given accordingly.

METHODQLOGY

Two varieties of malze were planted at cach of three major
Bambui Station testing sites, that 1« Bambul Plain, Babungo and
Befang. Mailze was planted at weekly intervals for seven weeks.
Two improved varieties with as much contrast as possible were
used for each site (that 1s, COCA and BACOA for Bambui Plain,
cOCA  and Kasai @I for Babungo and kasai I and Ekona White for
Befanqg).

RESUL1S  AND - DISCUSSTON

Due to the late preparation of the fields, none of the sites
was planted betfore or at March 195. The earliest planted was
Bambuir  PFlaoin (March ©0) and the latest planted was Befang (Apral
18). In yeneral, the yield of malze was reduced the later it was
planted (Figqure 3). The reduction was greater at Bambua Flain
and Befang than at Babungo.

At Hambui Plain the yield of BACOA was 1ncreased by 21% by
planting on March 27 compared to planting 1t a week earlier, The
yield of COCA was reduced at this site for ecach weet 's delay. On
the averaqge, delaying planting by 3 weeks decreased vield by
12.8%. A further delay to 4 weeks reduced yield by 444,

At  Babungo, delaying planting of Kasair I from March 23 to

April 7, resulted Iin an 1ncrease in yield of 11.1% after which
there was a drop in yield.
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In the case ot CUCA, a delay of one week had no ettect by
further doelay resulted 10 a severe reduction, Fasvan [ out-
vielded COCA at most planting dates.

The mairze varieties planted at Befang gave good yirelds at

the first planting date compared to other si1tes. This yield was
even highor when the dote ot plarting 15 considered (almost  one
month later). The average reduction 1o yield on the crop planted

May 2 wau only 20%4 of the 6.827 tons oblained by plant:nyg at the
ear liest possible date April 18.

The redaction an oyaeld  doe to o layed plantainng was
associ1ated with  poor stund count at harveost and a reduction in
cob si1:z2e. These aeemed to be associratrd with the 1ncidence  of
streak (see Bambur Station report 1986/4°7) . The number of days

to flowering was also reduced with the late planting, a factor
that couid have been responsible for the reductian 1n the size of
the cob.,

CONCL US I ON
The r1esults indicate that for the planting dates used using

the three varaieties the yield of maize 1s not greatly veduced if
planting 19 delayed ap to Apral 10 at Bambui Plain, April 14 at

Babungo and May 9, 1n the case of Befang. Beyond these dates
streak  virus diseasz and other physiological factors reduce
yielde greatly. The present ctudy does not give full potential

since planting was delaved 10 relation to the start ot the rains
(for oexample, there was a delay of 10 days after the rains  had
otarted) ., It would be benetizial to determine varaietal response
to dry planting in relation to how they respond tuo seedling
drought should there be o dry apell durang early Apral.

These  ctudies chould be cartaied out every time there 15 a4
Promising vartety that as erther dafferent 1n maturity or streak
resistance compared with the exiusting voarieties,

The  traal will be continued with more varieties of greater
divercity. In future trials, a planting date much earlier than
March 15th  will be inecluded with a view of avoiding labour
conjection at the 'normal’ planting time.

4, THE__EFFECT_OF PLANT POPULATION AND FERTILIZER ON MAIZE YIELD

AND_THE_YIELD OF _THE _ASSOCIATED GROUNDNUT _CROP

The objective of the present study was to determine the
effect of plant population af maize on the yield of maize and the
associated legume. It was also airmed at determining whether this
effect was depoendent on the ferti’ i1ty level and variety of maize.
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METHODOLOUGY

Maize and groundnuts were planted at Babungo trial site on
ridges |.9m wide. Maize was planted on two rows 1n the centre of
the ridge and groundnuts were also planted. Maize was planted at
population of 33, L4, 53 and &7 thousand plants and the
groundnuts were planted at a plant population of 133,000 plants

per hectare. The maize population was obtained by varying intra
row population. The two varieties involved were Kasai 1 and COCA
normal. Two fertility levels were used, no fertilirer added and

a medium fertilizer,

RESULTS _AND_ DISCUSSIOL.

Fertilizer increased the yield of mai1ze (when averaged over
plant population and fertilizer levels) from 3.43 tons per
hectare to 5.26 tons/Ha (Table 8). Kasai I significantly

outyielded COCA by 14% which was associated with the higher vyield
of Kasai [ when no fertilizer was applied.

Planting maize at 53,333 plants per hectare gave the highest
yield (Table 8). This was followed by 44,000 plants and the
lowest vyield was obtained at the lowest plant population used in
the study. The yield difference between the plant populations of
44,000 and 53,000 plants was not si1gnificant. This 15 the trend
that has becn obtained for the past 3 veare,

The  yield of groundnut grown with COCA  was significantly

greater  than  when 1t was yrown with Kasai [ by 14% (Yable 9).
The vield of groundnut was higher when grown without fertilizer
than when fertilizer was applied and the yield showed a tendency

to reduction with 1ncreasing plant population of maize.

The vyield of groundnuts continues to be low. One main
reason  could be the late planting that was done at the Station.
It 15 assumed that yields would be better 1 f planting was done

ear lier and also 1f we were using varieties which have high yield
potent:ial.

Thig 15  the third year the study on plant population of

mai1ze has been conducted. It 1s evident that a maize plant
population of abaut 44,00 plante would be appropriate for
intercropping with the main crop being maize. There is, so far

very little difference in response among the varieties used.
These studies will hereby be suspended until there are new
varietivs of maize with different canopy structure,

61



S. JTHE___EFFECT OF PHOSPHORUS SOURCE_AND RATE OF MAIZE YIELD _AND

JHAT _OF THE SUCCEEDING BEAN_CROP.

BACKGGRDOUMND

Different phosphate materials have different sclubility
rates and thus availability to the plants. The rate of solubi-
lity depends on,among other things, the soil reaction type. It
is therefore quite important to determine the best phosphate
source for the soils prevalent in a region before precise ferti-
lizer recommendations are drawn.

The objective of the present study was to compare the
effectiveness of the different sources of phosphorus with that of
Togo Rock Phosphate on the yield of maize and to determine
whether the 1initial effectiveness 1is carried over to the
succerding crop(s).

METHODOL OG Y

The etffects of Togo Rock Phosphate and a 50% partially
acidulated derivative ot it on yield of maize and that of the
succeeding dry season crop were compared with that of single
super phosphate. These were applied at 5 levels. The five
levels were 25, 50, 75, 100 and 150 kg PﬁOS/Ha. Also included in
the study were Triple Super Phosphate, bismmonium Phosphate and
Bicalcium Phosphate at a single rate of 100 kg PEOS/Ha'

Nitrogen was applied in two splits at the rate of 120 kg/Ha
and Potassium was applied at the rate of &40 kg/K_0/Ha. Half of
the Nitrogen and all the Potassium were applied 2 weeks after
planting and the rest of the nitrogen applied 4 weeks later. The
maize variety used was COCA and the trial was laid out as
Complete Randomised Block with each treatment replicated four
time. Maize was planted on flat at a plant population of 53,000
plants/Ha (inter-row spacing of 75Scm and intra-row spacing of 25
cm). The trial was planted on March 27, 1986. Late season beans
were planted on October 9, 1986 after maize was harvested and the
stalks cut down. Beans were planted at the rate of 178,000
plants/Ha (37.5cm between rows and Scm between plants to a row).
Gramoxone was applied at the rate ot 5 litres/Ha after the beans
had been planted without tillage. The beans were harvested,
January 1987. The results of the phosphate trial are presented
in Table 10. There was no significant source by rate
interaction. The discussion will, therefore be on the main
effects of Fhosphorus averaged over the various rates and the
effect of the rates averaged over the Phosphorus sources. In the
maize trial, Single Super Phosphorus application resulted in the
highest maize vield (4.73 Ton/Ha). This was swignificantly
greater than the vyield obtained when Rock Phosphate and 50%
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partially acidulated Rock Phosphate were applied (Table 10c).
There was no significant difference on the yield of maize between
the effect of Togo Rock Phosphate and 50% Partial Acidulation of
the Rock., Applying only 25 kg of P ,0./Ha did not result 1n a
significant increase in grain yield over the check, Phosphorus
levels above 50 kg PEO /Ha, however, resulted in increases 1in
grain yield. In general, levels beyond 753% P 05 had no effect on
grain vyield. In the case of Single Super Bhusphate, however ,
increases in the amount of phosphorus resulted in increased grain

yield.

The yields of beans resulting from the residual phosphorus

followed a trend similar to that of maize (Table 10b). The
highest vyield of beans was obtained when Single Super Phosphate
was applied at the rate of 150 kg P_O_/ha. This was signifi-

cantly higher than the vyield obtained whan 50% Partially
Acidulated Rock Phosphate and when Rocl: Phosphate were applied.
There was no significant difference betweer the vields obtained
when the two Rock Phnosphate sources were applied.

Applying 25 kg P_0. had no significant effect on the vyield
of beans, but the rate 6f 90 kg P_0O. and higher, i1ncreased yield
over the check, There was a progressive i1ncrease 1n grain vield
with increasing levels of phosphorus althouah not proportionate.
Again the greatest response was obtained when Single Super
Prnosphate was applied.

When different sources were compared at the rate of 100 kg
P OS/Ha, the highest yield of maize (5.07 Tons/Ha) was obtained
wﬁen Single Super Phosphate was applied followed by the
application of Triple Super Phosphate (Table 10b). The lowest
yield wae obtained with the application of Rock Phosphate. The
highest yield of beans was obtained when Triple Super Phosphate
was applied followed by when Single Super Phosphate was applied.
The lowest vield was obtained w:th Bicalcium Phosphate.,

CONCLUSITON

The results obtained from the trial indicated that maize and
beans respond to differeni. sources and rates of phosphorus. The
trend of the result is quite similar to that obtained in 1985/86
where GSingle Super Phosphate resulted in the highest vield and
Togo Rock Phosphate had the lowest vield. This could be
associated with the rate of solubility and thus the availability
to crops. Thic could also have affected the rest of the sources.
It 15 hoped that the results from soil samples taken during the

season wi1ll explain this. Response to even high levels of
phosphorus was not great. This could relate to the phosphorus
fixing capacity of the soil or octher deficiencies. The higher

response  to Single Super Phosphate than that to Diammonium
Phosphate which shauld be more available implies that the crop is
responding to other elements present in the Super Phosphates such
as calcium and sulphur and not phosphorus availability alone.
This perhaps explains why the yield of beans also followed the
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same trend. The si1te that was used seems to have poor internal
drainage. Indeed, better vields were obtained 1n a neighbouring
plot where the maize crop was planted on  ridyes. To overcome
this problem, the crop will be planted on ridges 1n the coming
season.

Soile at the site have a pH 5.2 which 15 quite low for
maize. This suggests that we should obtain good results  with
Rock Phosphate where the i1nherent soi1l acidity acidulate the
phosphate mource i1nstead of i1ndustrial acidulation.

That responses similar to those on marze were found on beans
suggests that there 1s residual effect ot the phosphorus sources
which implies a possibility of good economic returns from these
applications,

The results showed response to phosphorus. This response
was highest with Single Super Phosphate and lowest with Rock
Phosphate. Future work wili be carried out to determine the
nature of the demonstrated efficiency with Single Super
Phosphate. Work will be done on the csame plots with increased
rates to determine wheither the optimal rate lies beyond the rates
used 1n the present study.

6. THE EFFECT _QF SOURCE NAND RATE OF NITROGEN ON MAIZE YIELD

The objective of the present study was to determine the
response ot mailze to difterent sources and levels of nitrogen in
order to establish the most economical source and rate of the

nitrogen to the extenwvion service. The information would be
particularly rvelevant 11 mai1ze production 1n areas with a long
growing season  and highly weathered <o01ls which would be

conducive to leaching losses.

METHODOLOGY

The effect of four sources of nitrogen applied at four
different rates on mai1ze vyield was determined at all
combinations, FThe tour mitrogen sources were :

1) Prilled urea

2) Urea Super Granules (US06)

3) Calcium Ammonium Nitrate (CAN)
4) Sulphate of Ammoniag;

and th~2 four rateu were 7, 95, 82 and 109 kg N/Ha. The nitrogen
was applied 1n two splite, half at 2 weeks after planting and the
rest at 6 weeks later.

Prilled Urea, Calcium Ammonium Nitrate and Sulphate of

Ammonia were applied broadcast on either side of the maize rows
incorporated making a small ridge about the plants. The Urea
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Super Granules was applied in a hole on the side of the maize
plant hills and covered with soil. The hole was S5cm off the
maize row and Scm deep. Phosphorus was applied at the rate of
120 kg P,0 as Bicalcium Phosphate before planting and
incorporated 1n the soil. Potassium was applied as Muriate of
Potash at the rate of 60 kg KEO/Ha two weeks after planting.

Application of Calcium Ammonium Nitrate resulted in the
highest yield, followed by Urea Super Granules (TaLle 11). The
lowest vyield was obtained when Prilled Urea was applied. There
was however, very little difference among the various sources and
the differences were not significant at S% probability level.
Application of nitrogen increased grain yield of maize compared
to the check. Applying 27 kg N/Ha increase maize yield by 11.6%.
Further increases did not result in significant increases in
yield except when nitrogen was applied at the rate of 109 kg

N/Ha. The highest response to nitrogen was 40%. One would
expect greater response especially as the land was previously
cropped with wunfertilized colocasia. The low vyield of 5.01

Tons/Ha obtained with the highest level of nitrogen implies that
other factors affected the response of maize of nitrogen levels
among which high soil acidity and the associated deficiency and
toxicity problems could have been responsible.

Better crop growth has been obtained when the crops are
planted on ridges implying a possibility of internal drainage

problems at the site. It is very difficult to draw conclusions
from the present results especially as there is no distinct
pattern. The trial will be repeated next year incorporating the

soil amendment recommendations that will be obtained from soil
analysis results and other planned modifications.

7. THE EFFECT OF FERTILIZER RATE, TIMING AND PLACEMENT ON MAIZE

AND THE ASSOCIATED GROUNDNUT CROP: - BABUNGO 1986

The primary objectives of the study was to determine the
fertilizer rate, timing and placement for maize and intercropped
lequme and on the second season crop. The information obtained
would help in drawing recommendations for use on both station and
on-farm trials.

METHODOLOGY

Two fertilizer rates were applied to a maize - groundnut
intercrop at three timing levels using three placement methods.
The fertilizer levels used were 300 and &00 kg of the commonly
used fertilizer 20-10-10 (N-P-K). This was applied either all at
planting, all at 5 weeks or a split application where half was
applied at planting and the other 5 weeks after planting.

The fertilizer was applied in three different ways: 1)
Broadcast and incorporated, banded in a drill in the seed furrow



and covered lightly if applied at planting,or (2) banded on the
side of the maize row and covered if applied 5 weeks after plan-
ting (band) or (3) placed in the seed hole and covered lightly if
at planting and broadcast around the maize hill at a later appli-
cation (point).

The maize variety Kasail | was lhe test variety planted at
the plant population of 44,000 plants per hectare on two rows on
a 1.5m wide ridge. A local groundnut variety was planted on the

outer side of the maize rows at a spacing of 15cm between plants
in a row,

RESULTS _AND DISCUSSION

The trial was planted late (April 30th) and this affected
the growth of groundnuts drastically. Only maize results will
therefore be presented. Applying 300 kg 20-10-10 N-P-K/hectare
resulted 1in an increase in maize yield ot 44.7% (Table 12a).
Doubling the fertilizer rate increased the yield of maize by a
further 10.5%4 over the 300 kg application. The time of
fertilizer application did not affect the vyield of maize
significantly although application at S weeks after planting only
resulted in a slight reduction in yield whrn compared with other
timings.,

Broadcast application resulted in the lowest yield of maize.
The highest yield was obtained when fertilizer was point applied
around the plant followed by band application. Point application
resulted in yield significantly greater than when the fertilizer
as broadcast.

CONCLUSTI ON

The vyield advantage of point placement is advantageous both
at low and high fertilizer levels. This implies that there is no
ditference in fertilirer use efficiency between the two
fertilizer rates  used. That there was no difference in vyield
among the wvarious timing of application might depend on the
fertilizer used.

It might be necessary to split the application of
fertilizers 1f different crops with different fertilizer demands
are planted together, for example, in a situation where maize is
grown with lequmes 1t might be necessary to Droadcast the
phosphorus (or band it in between the maize and lequme rows) and
point apply the nitrogen. The different methods of application
are likely to have different labour demand.

It 1s necessary to determine the economics of the
application in relation to the cost of labour.

The trial will be repeated in the coming season to confirm
the results and to study labour requirements.
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8. THE EFFECT OF SUL-PO-MAG AND 20-10-10 COMBINATIONS ON MAIZE

YIELDS

The fertilizer 20-10-10 is presently commonly used on food
crops in the Western Highlands of Cameroon. Much as it could
supply nitrogen, phosphorus and potassium in quantities
sufficient for most crops, it does not supply other minerals that
might be lacking in the soil. It would, therefore, have to be
complimented with other fertilizer species that would supply
other minerals. Such a fertilizer is Sul-Po-Mag: a fertilizer
prepared and marked by the International Mineral and Chemical
Corporation (IMC) of Mundelein, Illinois. One bundred kilograms
of this product supplies 22kgs of sulphur and potassium and 11kg
of magnesium. A combination of this product with 20-10-10 will
therefore, supply magrnesium and sulphur in soils where these
elements would be deficient and at the same time increase the
amount of potassium for the crops that require large amounts of
this element such as grasses and tuber crops.

OBJECTI1IVE

The main objective of the present study was to determine the
effect of combining Sul-Po-Mag and 20-10-10 on the yield of maize
and assess whether this is more economical than applying 20-10-10
alone.

METHODOL OGY

The effect of Sul-Po-Mag on maize yield was determined in
combination with the commonly used fertilizer 20-10-10 at the
rates of 100, 200 and 300kg of the product per hectare.

The trials was conducted at two sites: Bambui Plain (1330
m.a.s.l.) and Babungo (1176 m.a.s.l.). At Bambui Plain, COCA was
the test variety and Kasai I was the test variety used at
Babungo. Maize was planted at a glant population of 53,000
plants per hectare in plots of 22.5m size.

All the fertilizer was broadcast and incorporated before
planting.

Each treatment was replicated six times at Bambui Plain and
five times at Babungo in a Complete Randomized Block Design. The
crop at Bambui Plain was planted on April 4 and that at Babungo
was planted on April 23, 1987. These dates were towards the late
end of the recommended planting dates for the areas.
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RES UL TS

Averaged over the two locations, Sul-Po-Mag alone had no
effect on yield of maize (Table 12aj. Applying 300kg Sul-Po-Magq
resulted in a slightly higher yield than when 600 kq/Ha was
applied. Applying 300kg Sul-Po-Mag increased grain yield by only
6.5% whereas applying 300kg of 20-10-10 increased grain yield by
980 kg/Ha (23.5%).

At Habungo, applying 300kg of Sul-Po-Mag alone resulted 1n a
non significant i1ncrease in grain vield of 410 kg/Ha (8.2%4) and
increasing the rate to 600 kg/Ha had no additional effect on
yield. Application of 300kg 20-10-10/Ha resulted in a
significant increase 1in grain yield of 1340 kg/Ha: an increase in
vield of 27%. Applying 600kg of 20-10-10 resulted in a slightly
higher vyield than when only 300kg was applied. Application of
200kg of Sul-Po-Mag and 200kqg of 20-10-10 resulted in grain yield
only slightly lower than when 20-10-10 was applied at the rate of
600 kg/Ha, and significantly higher than the control. Increasing
the amount to 300kg Sul-Po-Mag and 300kg R0-10-10 did rnot have
additional effect at this site.

At Bambui Plain application of Sul-Po-Mag did not have any
effect on maize yield, neirther did the application of 20-10-10
(Table 12b). The results obtained indicate that Sul-Po-Mag alone
is not sufficient to increase the yield of maize. Results from
Babungo indicate t+that some advantage could be obtained 1if
moderate rates of 20-.0-10 and Sul-Po-Mag were combined.

Results from Bambui Plain were generally poor. This could
be related to the low ~o0il pH at the site (pH 5.2) the poor soil
structure and the late planting with the associated water logging
and low temperatures. Past soil analysis 1ndicate that the soil
at Bambui Plain is deficient in magnesium (06.28 meq/100 gms of
501!  as ammonium acetate extractable magnesium) whereas those at
Babungo were well supplied with the element (2.28 meq). The lack
of response at Bambui Plain could be due to other soil factors
such as the amount of the phosphorus that was available to the
plants and the effect of high cvaoncentration of aluminum.

More studies will be conducted to confirm the above results.

The trial at Bambui Plain will be modified to include liming soO
as to increase the pH of the soil.

9. JTHE EFFECT OF LEGUME FAILLLOW ON MAIZE YIELD

BACKGROUND

Farmers in the Western Highlands grow crops continuously on
the same piece of land until it is no longer fertile when they
leave the land to fallow for a long period to regenerate
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fertility. If they planted legume during the fallow period they
would have a faster soil fertility regeneration and nitrogen
enrichment through symbiotic nitrogen fixation. There already
exist a number of legumes in the area that could be used for this

purpose.

The obliective of the present study was to determine the
effect on legumes planted during the fallow period would have on
the yield of maize planted after the fallow.

Legume crops were planted at various times of the cropping
season. Tephrosia vogelli, Crotalaria caricea, Mucuna utilis and
a local sesbania were planted at three times, that is, at the
beginning of the season, mid-season, and end of the season.
Cowpeas, dry beans and soybeans were planted at the beginning of
the dry season. The trial was located at Bambui Plain, Babungo
and Befang.

All the legumes showed reasonable growth especially those

planted during the {first part of the season. Tephrosia,
Crotalaria and Mucuna all showed good growth and yielded at least
7.0 Tons/Ha of dry matter. Sesbania, however, was not

satisfactory since the germination was poor at all the sites.

The late season crops did not grow so well due to the
prolonged rainy season and an abrupt cessation. Thus, the
legumes were planted quite late and the abrupt stop resulted in
severe drought that affected their growth.

CONCLUSIONS AND FUTURE__STRATEGIES

The cover crops showed a lot of promise especially as far as
using residual moisture is concerned. This still remains to be
seen what their effect will be on the succeeding crop. This will
be determined from the yields obtained from the maize crop that
will be planted after the legumes next year. Legumes will be
relay cropped with maize to determine their effect on both that
of maize and the maize that will be planted in a subsequent
season.

FUTURE __PLANS

Most of the 1long term trials will be continued so as to
determine the long term effect of the various treatments. Some
of the short term trials will be concluded and properly
documented.

The residue management trial will be continued for two more
years after which the first phase (characterization of the
various management practices) will be summarized. More work will
be started to precisely identify which minerals are responsible
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for the increased yields when residue 1s burnt  underground  so
that they can be supplierd 1n mineral tertilieceras, Ireatmonts
involving secondary and micro-elements will be included in  the
study.

The liming and phosphorus trial will be continued for one
more  year at  the old site and about 2 years at the new usite.
Planting date tri1al will be expanded to include early and late
varieties and streak and non streak resistant maize varieties,
Sufficient information has been oblained about the effect of
plant population on marze vaield. Work on this Lraal will be
suspended until new maree varieties with different morpholoqy
from those that exist presently and well adapted legume varieties
have been obtained.

The effect of fertilicer Ltiming and placement will be
carried out for one more year and concluded.

More effort will be directed towards biological nitrogen
fixation through leqgume fallow and alley cropping. This will

involve the identification of suitable species and the
cost/benetit of incorporat:ng them in the farming system.

Table | : Rainfall statistics: Bambui Plain and Hefang 1986.

HAMBUI  PLAIN BEFANG
Total No. of Total No. of
mm Days mm Days

JANUARY
FEBRUARY 81.5 e
MARCH 184.2 a8
APRIL 05.2 7 146.2 20
MAY 1246.8 16 270.89 24
JUNE 303.9 23 299.4 25
JULY 355.4 28 348.4 28
AUGUST 349, 1 25 295.0 a7
SEPTEMBER 346. 4 28 240.3 29
(JCTOBER 304.9 24 266.6 29
NOVEMBER 20.6 5 88.5 10
DECEMBER
TOTAL 1892,3 156 2eee.? 202
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Table 2 The effect  of residue management  and  terlilizer
application on the vield of mavee (kg/ba) < Uld Land
1986 .

FERVILIZER LEVELS (N-P=K)  (FGrHA)

RESTDUE MANMAGEMENT O-0-0 100 40- 60O MENAN
BURY RI;SIDUE 3746 U Sloe B
BURN RESIDUE NT SURKFNACE 4bey &E36Y D099 NR
BURN RESITDUF UNDERGROUND NUT=E] 6009 3264 A
FERTILIZER ME NN 6099 B bhaha N Hoe2

LSD (0.0%) (KESIDUE MANAGE MEMT ) = 648
LED (0.05) (FFRITLIZER = 34y
(Y - 13.7%

Mezans in the <ame 1ow and 1n the same column Tollowed by the same
letter are not sigmifaicantly different at the 9% level according
to Duncan's new multiple range teot,

Table 3 The eftect of residue management and  fertilizer
application on the yield of colucasia - 1986.

RESTDUE MANAGEMENT FERITILIZER RATE Yy 1 F 1 D
(kG M= K /1Y) OLD SILIE NEW STTi:
a) BURY RESTDLIE o - 0 Q 11.34 149.37
LOO-60- 60 lu.?W .40
SG0-120 120 - - 41,70
ML AN 13.00 .1y
H) BURN RESIDUL O -0 -0 10.46 23.18
N SURFACE 100-60-60 14.5% 30.75
200-120~-120 -— 31.4)
ME AN 12.50 RE,45
) BURN RESIDUI 0O -0 -0 Q.74 22 .48
UNDERGROUND 100-60-60 13.65 H46.71
200-120-120 - 43.3
ML AN 11.7 34,16,
ME AN 12.4c 10.26
LSD (0.0%) (RESIDUE MANAGEMENT ) b.02 o.04
£.SD (O0.0H) (FERVTILIZER 3.4% 6.58
CVv. RESIDUE e7.6 19.9%
FERTILIZER 40,01 PO 0%

71



......

The effect
application on

of rewsidu
the yireld

Table 4

RESIDUE MANAGEMENT

0-0-Q 100-60-60 200-120-120 MEAN
BURY RESIDUE 3034 S977 7178 5397
BURN RESIDUE AT SURFACE hWiad b6LY 73500 6104
AURN RESTDUE UNDERGROUND 4012 6HAHT7H 7382 &024
ME AN 34 64} 7353 5842
LLED (0.0%5) RESIDUE MANAGEMENT = 678
LSD (0.05) RESIHUEL MANAGEMERMT e
CV RESIDUE MANNGEMENT = 20, 14%
CV FERTILIZER = 14.20Y%
Table § ¢ The relative etfect of  residue management and
ferti1lizer on yield ot maize and colocasia. 0Old site.
- % 0F BURY RESIDUE
RESIDUE MANNGEMENT FERTIIL.1ZER Y E A R
1984 19895 1986
MALZE
HURN RESIDUE - F 102.8 1.7 123.5
NT SURFNCE + F 114.0 115.7 9H.6
HBURN RESIDUE - F 3432.6 195.0 lag,5
UNDERGRCUIND + F 164.8 112,49 100.8
COLOCAS 1A
BURN RESIDUEL - F 132.8 89.0 76,0
AT SURFACKE F 100.9 8BB. 4 106.8
BURN RESI1DUE - F 12206.0 158.0 85.9
UNDERGROUND + F 78.3 115.0 100.0
THE BURY REGIDUE 15 ASSUMED TO BE 100Y% FOR EACH OF THE FERTILIZER

LEVELS.
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Table &6 ¢ Effect of residual lime and phosphorus on  yield of
maize and that of a succeeding bean cvop (hg/Haed). 3rd
Year in Bambui Plain, 1986

LIME LEVELS Y I £E L D &
Tons/Ha Ma 1 2 e B e ans
0.0 2178 [ 110 C
1.0 3632 b 217 b
2.0 43170 a 287 a
4.0 4316 a 311 a
MEAN 3574 236
LSD (0.0%5) S24 65
Cv 21.1 LY, 0
P. LEVELS Y I E L D 8
Kg PUOS/Ha Maize Beans
(s} eBld7 b 193 b
50 3220 207 b
100 402%Y o 264 a
150 4214 a ase a
MEAN a9°74 236
LSD (0.05) 524 695
cv 21.1 40.0

Table 7 : Effect of phosphorus application on yield of maize and
a succeeding bean crop - 2nd Year New Land, 1986.

PHOSPHORUS LLEVELS y 1 E L D KG/HA
el natie Moo
No Phosphorus added 7051 ab 5203  bc
50 kg P + 100 kg P 7377 a 967 ab
30 kg P 6707 b 474 c
100 kg P + 100 kg P 7353 a 586 a
100 kg P 7106 ab 956 ab
150 kg P + 150 kg P 7H19 a 605 a
150 kg P 7167 ab 312 bc
MEAN 7184 544
LS (0.05) 520 60
Cv 10.4 15.9
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Nahle O Thee eftect of fectilizer and plant population on aravn vield (Tone
AHAY of two marzo varitoeties, Babungo 1YHe.,

VARTETY FERTIUILCER PLANT PORPULOTTON (X JOGO) PHZAN VARTETY
e em ae e . e rmme ca— - oan mere e e e e e e e PI 'v1LA‘\l
N-F R RKE) ah i &7
cocA 0-0-0 2,59 .00 3.1 2.6l 2.uY
H,O
: HO-6HO-60 TS 5.0 bt 5,15 H.e0 r-06 B
1TE AN .40 h.o1b Ll A6
(ASAT | 0-0-0 9.84 4,53 “w.on7 4.00 do76
{ -
HO= 60 - G “.63 5.09 Y. 6u 5.5 5,09 ve6d A
1E AN 4.23 h.96 L) Y
WPULAT LN ME AN B L aLhe A albH N 4,00 B
SD O (0.0%) VARTETY AMD FERTILTCER 20,00
SD O (0.05) POPULATTON 20y
v = 1B.U%

leans  an the vame vow o column tullowed by the same letter aree not signi-
lcantly  different  at  the 9% probabili ty level according ta Duncan's new
ultiple range Lest,

able 9 @ The woftect ot fertilicer and maree population on vaield of the
toter cropped groundout crap (Tons/Ha o . tlabungo 1986.

ARTETY FERTIL 1OEH MALSE PLANT POPULATTON X 1000 FEAN  VARIETY
e e e e MENN
M-Fr 4 w4 90 &)
Jch U0 19 .4 P10, 1977, 194,40 P00, 0 Loh . 1
HO 600- 40 Loty 129, 0 1ol 130, 4 1#7 .6 .
EAN WL, 169 .Y Lav .4 16 6
AGA1 | V=011 a0 [T A 16HY o0 1Ho o P78 .0 143,73
BO =60 40) 1146 139 .3 1o, He 108,95 e
EAN Ve, PO R 1.y
IPULATION FIEAN L 260 10 1a¢. 0 10¢ .0 194,77
W 0.0 UARIETY S O
D 0.0%) FERTILIZER s 1.y
D (0.a POPULAT TON T
in (O.00H) ¥V x |« P = TR
' R0, Y
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Table 10a : Effect of source and vate ot phosphorays on yreld ot

maise and  a succeeding bean cropn. bambatr  Flain
198364,
Mayveoe veld Boean Yield
Fona/Hea lg/Ha

a.  PHOSPHOTE S0URCE

Rock Phoaphate A3 o avs b
Single Super Phosphate G, a 510 a
50% PNARR 4,16 b 418 b
Yield af Check 3.13 363
MEAN 4.2 441
1.SD (0.05) 0,51 40 .4
Ccv 21.6 16.5

Mai1ve Yaeld Bean Yield
lens/Ha Kg/Ha

h.  PHOSFHATE  RATE

Kg P_o,. /1)

H
zh .66 b 39¢ C
50 4.08 ab 416 bhe
79 H.44 a 441 abc
100 6,58 a 4695 ab
150 4.60 a 492 a
MEAN 4,27 44
LSD (0.09) 0.b6b6 Se.2
(V) 2l.h 16.5
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FTable 16Gh ¢ The etffoct of diftfesent cowcew of phosphaorus on the
yi1old of marze and that ot o succeeding bhoan crop.

PHOSHHORUS SHSOURCES MATZE HEANS
( FONS/Z7HA) (RI37HA)
1. Togo Hock Phowuphate 4,10 a4y
2. Single Super Pnoasphate 5.43 20395
J. HO% par bially achivdulated Rock - P 4.1 HEY
. Traple Super Phoaphato 5.07 538
G. Diammonium Phosphate 4.9 4ie
6. Brcalcium 4,68 406
MEN 4 .65 459
LD (0.,00H)) 1.10 137
(Y] 17.9 2.6

Note: Phosphorus was applied at the rate of 100 kg IJPOD/HE'

Table 11 ¢ The effect of rate and source of nmitrogen on maize
vields (Tonuw/Ha) - Cameroon Highland 1986,

MITROGEN SOUdCH 13 ls] 02 109 MEAN

Prilled tnoea .14 d0HE 4,10 5.27 . e23¢

Calcium Hmmonium phitrate q.92 G, a.4643 G.00 9, bbe

Urea Super Granalo. .15 4,23 ] 4,97 Hh.91¢

Sulphate ot NAmmonia 4,30 3.95 4 40 H .80 4 .36
ME AN Golahe 3,9%c 4,66h  H.0la 4,49

YIELD OF MTHE CHECK = 3.57

LSED (0.05) (SOURCE NAND RATE) = Sl

Cv. = 14.09%

Means 1n the same column and 1n the same 1row followed by the same
letter  are oot sigmificantly different at the S% probability
according to Duncan's new multiple range teat.
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Table 12a ¢ Efrect of iy and placoment o0 fortilirer  on
mar e vyt (bgsHad, Habianga 9077,

PLACEMENT FURTYE D e Rt vhg o110 /ha)

00 EHUO M AN

Broadcast G301 4910 Gyt b
Hand 64343 00 G467 a
Point ravyg) [T D070 4820 a

ME AN aa03 4, 4864 _a

Yield of tinteortrlrred Checol B A0n2
LSD (0,00 ot Rale < G Y]

1LSD (0,09 ot Placement S R
(V. & 9.6

The effect or Sul-~Po-Mag and 20-10-10 on the vield
of maize (Tonan/Ha) 1987,

fable 120

TREATMEMNTSY L O C A T I UV N §
Hambui Plain  Babungo HMean
(@ ICIAN (1176)

1. Checle - No fertilizer added 3.37 4,97 G4.17
2. 300kqg - Sul-Po-lkagy .49 .30 .04
3. OOk - Hul-Po-Man 3.37 0.9 4,33
o 00Ky 20-tu- Lo 3.9 5.3l B 15
. 6LUKY 20-10-10 H.e0 6H,.08 5.40
6. 100kg Sul-Po-Maqg + lwokg 20-10-10 G, 1 0.32 4,72
7. 200kg " "M 4 P00kg 2U-10-10 .19 0,97 5.08
B, 300kg " " 4O0kg 20-10-10 .15 6077 9.11

MEAN YIELD 3.86 0,740 4.80
1LGD 0,09 1.19 .708
Cv. 27.4 .4
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OBJECTIVE AND WORK PLAN OUTPRUT

This is the fifth year of the Sorghum  and Pearl Millet
Improvement program of the IRA/IITA/USAID/NCRE Project in the
North Cameroon. Research efforts continued with the primary
objective being the breeding of suitabl cultivars of sorghum and
millet that can lead towards developmerc of production systems of
higher levels of yield performance and stability across a range
of environments, These cultivars should be disease and pest
resistant, of good grain quality, accepted by farmer, and tolera-
nt/resistant to Striga and drought.

Efforts in the beginning of this year were also directed
towards develaopment of the solid basis for a national program in
sorghum and pearl millet 1mprovement 1n the Nor th-Cameroan.,

Particular emphasis i1s placed on the varietal improvement of
sorghum and pearl millet as well as development of sorghum hyb-~
rids as agreed upon at the National Cereals Research Programs and
Planning meeting held in Yaounde on March 3-9, 1986. 1ITA Scien-
tists, USAID Officers, National Cereals Researchers of various
disciplines, IITA/NCRE staff assigned to Cameroon and various
implimenting agencies like SODECOTON, SEMRY, AGRI-LAGDO, various
Benoue Projects and Ministry of Agriculture's officers in the
North-Cameroon Provinces participated. The details of research
work plan i1s given 1n NCRE Project's 1986 Work Plan. The output
of 1986 work plan 1s discussed 1n details with each experiment
along with the recommendation.

GENERALL  STATEMENTS

With the onset of rains 1n the North, sorghum and pearl
millet research began in Maroua at Guiring Research Station and

various other locations in the Northern Frovinces. The research
activities cover three ecoloqgical zones as determined by rainfall
(Fig. 1). Jone [ has rainfall range of 300-800mm and in both
sorghum and pearl millet are grown. Zone 11 and Zone 111 have
rainfall ranges of H00-1000mm and 1000-1500mm, respectively and
In  both sorghum is grown. In general, Zone 11l has more area

under maize among cereal crops.

The rainfall received during the 1986 crop seasan in various
locations where sorghum and pearl millet experiments were conduc-
ted  are  presented 1 Table 2. The rainfall in the three
ecclogical zones ranged from 587 to 148&min (Figure 1),

The  annual differences in rainfall at var tous locations for
the four years (1982-U6) 14 given an the Table 3. The rainfall
received during 1986 was similar to that of 1982 and 1985 crop
wgasons  butl very umiformly distributed and wae about 255mm  more
than the rainfall received during 1983 and 1984 crop seasons at
various Jocations situated in the Extreme North Province (Semi-
Arid Zone). This also indicated that the breeding program should
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continue to develop shurt cycle cultivars of sorghum and pearl
millet crops for this zone. Similarly, the rainfall received
during 1984 crops season for the sub-humid zone was about  75mm
less than the rainfall received during 1983 and 19834 rainy sea-
sons at various locations situated in the North-Province (sub-
humid zone). This indicated that the breeding program should
continue to develop the cultivars with the medium maturity cycle
(100-130 days).

The soil type on the basis of French classification for all
the locations where sorghum and pearl millet experiments were
conducted are given 1n Table 4. The <01l type varies from loca-
tion to location. The soil type at Kousseri, and Karewa loca-
tions are very good for growing rice but 1t was observed to be
average for rainy season sorghum because of high clay content
which affects germination as the moisture is a lamiting factor
under rainfed conditions.

ACHI EVEMENTS

The asorghum and pearl millet breeding program has the follo-
wing successes achieved on the basis of 1986 research results @

- During the 1986 crop season,the sorghum 1mprovement program
succeeded in the 1nitiation of sorghum hybrid program with the
help ot materials 1ntroduced from ICRISAT's on-going program.
Thus, it also offers the scope for training of counterparts 1n
hybri1d development program,

- Based on the encouraging results of 1986, the sorghum varie-
ties S§-35, CS-9%4, CS5-61 and CS-95 wore accepted by the on-farm
testing program for the Extreme North and North Provinces in
the meeting of IRA, GODECOTON and Seed Multiplication Project
dur i1ng January, 1oa7. Furthermoraoe, the Seed Multiplication
Project hao taken over the seed multiplication of these varie-
ties duraing 1987 crop secason.

- The variety 5-39 of the sorghum improvement program has been
taken over extensively by Sodecoton and the Ministry of
Agriculture for large scale extension in the Extreme-North
Province of North-Cameroon.
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PROBLEMS ENCOUNTERED

The sorghum and pearl millet improvement program faced the
following major problems during the 1986 crop season :

-  Number of technicians attached to the sorghum and millet
breeding unit are inadequate. Moreover, none has gone for
training at international centres like ICRISAT in formal

short-term training courses.

- There 1is an urgent need for cold room to maintain sorghum
and pearl millet breeding materials as the temperature remains
very high in North-Cameroon. Some of the breeding material

lost the seed viabi'ity because of this natural factor.

- Non-availability of research materials, like pollinating bags
for pearl millet did not allow us to Tollow the proper
maintenance of breeding material during this crop season.

A. SDORGHUM BREEDING

The details of sorghum breeding experiment conducted during
rainy season of 1986 with date of sowing, number of entries,
number of replications, plot size and locations are given in
Table 5. All the experiments were sown in replicated trials,
except F2's and advanced generations. The fertilizer application
was uniform (&40kg Nj; 30kg P,0. and 30kg K,0/ha) for all the
experiments along with the interculture operations. Nitrogen was
applied in two split doses, whereas P_,0- and K,0 were applied
before sowing. The plant density was kept at 83,333 plants per
hectare having a row to row distance of BOcm and plant to plant
distance of 15cm. Four to five seeds were sown per hill. At
firal thinning, one plant per hill was maintained by
transplanting for all the sorghum breeding experiments.

The data on days to 50% flowering, plant height, plant count

at harvest, panicle count at harvest, panicle length, 1000 grain
weight, harvesting index (hybrid trials), and grain yield were
recorded and statistically analysed. The data on other traits
like early vigor, plant count after final thinning, scores on
diseases, pest, peduncle exertion, lodging, senescence and ova-
rall plant aspects were also recorded. The details regarding the
scores for these traits are given in Table 6. The results and

dis .ussions in brief are presented talow :
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1 - EXPERIMENTAL TRIALS - 1986

Trial 1 : West African Sorghum Variety Adaptation Yield Trial-1
(Early Duration) :

Twenty entries were grown in a randomized complete block
design consisting of three replications at Guiring Research Sta-
tion, Maroua. S5-35 promising exotic variety was included as
check variety. The data on grain yield (kg/ha) and other traits
are given in Table 7. The mean sum of squares due to genotypes
were found significant at 14 level for all the traits, indicating
wide genetic wvariability for these characters, None of the
genotypes outyielded the check variety $5-35 tested under this
trial (Table 7). Genotype S-39 ranked first and yvielded 6843
kg/ha followed by ICSV-1078 (4750 kg/ha), ICSV-1054 (6702 kg/ha),

and ICSV-1045 (6070 kg/ha). The genotypes like $-35, 1CSV-1078,
ICSV-1054 and ICSV-1065 also matured early (less than 95 days)
and were medium in plant height (Table 8). These genotypes were

observed to be resistant to various foliage diseases like grey
leaf spot (Cercospora sorghii), oval leaf spot (Ramulispora sor-
ghicola), shooty strip (Ramulispora sorghii) and anthracnose

(Colletotrichum graminicola). These genotypes were also found to
be resistant to lodieing and stem borer (chilo partellus) (Table
8). Therefore, tnrz2 genotypes will be further used in our

hybridization program to generate more breeding material of desi-
rable characteristics.

Table 2 : West African Sorghum Variety Adaptation Yield Trial-I1
(Medium Duration) :

Twenty entries including exotic check variety S-34 were

grown in a randomized complete block design with three
replications at Agrilagdo, Karewa (North Province). The data on
grain vyield and other characters are presented in Table 9. The
mean sum of squares due to genotypes were found highly
significant at 1% level for the characters like days to SOY%
flowering and plant height revealing thereby wide genetic
variability for these traits. Considering grain yield (kg/ha),
six genotypes outyielded the exotic check variety $-34 but there
was not significant difference in the grain vyield. These
genotypes are namely: IS 915, ICSH-1, ICSV-1044, 1CSV-1038 and
ICSV-1074. Horeover, these selections were observed to be medium

in maturity cycle and tail in the plant height (Table 9). These
new introductions were observed to be resistant to various
foliage diseases and pests but were observed to be susceptible to
grain mold and lodging. Therefore, these genotypes were
discarded.
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Trial 3 : West African Sorghum Hybrid Adaptation Yield Trial-
1986 (ICRISAT Duagadougou, Burkina-Faso)

The objective of this hybrid trial was to find out ideal
types of hybrids which will perform reasonably better compared
with open pollinated varieties across different environments i.e.

high vyielding hybrids possessing broad or wide adaptability and
still exhibiting agronomically acceptable characters coupled with
good grain quality acceptable to farmers.

Thirty six entries including two exotic checks (5-35 and -
34) and a local check variety Damougari were grown at two loca-

tions : Guiring Research Station, Maroua (Extreme North
Province) and Agrilagdo, Karewa (North Province) ina 6 x &
balanced lattice design consisting of three replications. The
data for grain yield and other traits for both locations, Gui-

ring and Karewa, are presented in Tables 10 and 12, respectively.
The mean sum of squares due to genotypes were found highly signi-
ficant at 1% level for plant height and harvesting index at
Guiring location indicating wide genetic variability for these
traits, whereas there was no significant difference for other
traits at both locations. The data for various diseases and
insect scores mean over locations are presented in Table 11,
Considering the grain yield (kg/ha), the three hybrids, ICSH-311,
ICSH-159 and CSH-5, gave 20 percent higher yield than the best
exotic check variety S$-35 at Guiring location (Table 10}, whereas
two hybrids, ICSH-228 and ICSH-231, gave more than 5 percent
higher vyield than the best exotic check variety S-34 at Karewa
location (Table 12). These above mentioned high yielding hybrids
at both locations were observed to bhe early in maturity cycle,
medium in plant height, possessed longer and semi-loose
panicles, and smaller grain as compared with those of exotic
check variety S-35. Moreover, these hybrids were also observed
to be resistant to various diseases and pests, lodging and good
1n overall plant aspects (Table 11). Therefore, the parents of
these hybrids (A, B and R lines) were to be maintained and their
hybrids along with other new hybrids developed during 1986 crop
season will be tested during 1987 crops season for the reconfirm-
ation of the results at both the locations in both the provinces.

Trial 4 ; International Grain Mold Nursery - 1986 (ICRISAT,
INDIA)Y :

The objective of grain mold nursery is to identify sources
of stable, broad spectrum resistance to grain mold. To achieve
this objective in our conditions, the sorghum grain mold nursery
having 35 entries including S$-35 and S-34 as check varieties were
planted in one row plot in a randomized complete block design
with two replications at IRA sub-station, Touboro. The data on
days to 50% flowering, scores at panicle grain mold rating, mold
rating at threshed grain and grain yield are presented in Table
13. The mean sum of squares due to genotypes were found highly
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significant for grain yield indicating wide genetic wvariability
for this trait. Considering grain yield (kg/ha), the genotype
15-23585 ranked first and yielded 5262 kg/ha followed by 15-23599
(5100 kg/ha), 1S5-24955 (4600 kg/ha) and check variety 5-35 (4137
kg/ha). The exotic check variety 5-34 ranked 10th and yielded
3275 kg/ha. The above mentioned introductions were observed to
have other desirable traits like medium maturity cycle, photoin-
sensitive, semi-loose panicle and good in overall plant aspects
(Table 13). Considering the grain mold rating scores, the geno-
type GSPV-104 was observed to have considerable more mold growth
on rachis and glumes followed by IS 402, S-35 and 5-34 (Table
13).

Trial 5 : National Sorghum Striga Nursery - 1986

Eleven entries including exotic check S-35 and Striqa susce-
ptible check CK 40 B were grown in a randomized complete block
design consisting of four replications. The trial was conducted
at NDONKOLE (near Maroua) farmer's field (same location since
1983 crop season) where the Striga population was sufficient to
identify lines resistant to Striga hermontheca under field condi-
tions. To create a sufficient Striga population, every year
since 1983 crop season, Striga seed was also grown before sorghum
planting every year. A checker board layout as a field screening
technique against Striga suggested by ICRISAT was followed having
number entries in each replication equal to 22 (10 test varieties
plots + 12 plots of susceptible check variety arranged in checker
board fashion). The details of similar layout were presented in
the annual Reports of IRA/NCRE Project 1983 to 198S.

The data were recorded and statistically analysed for grain
yield (kg/ha), days to 50% flowering, plant height, Striga count
at bharvest, plant count at harvest, hnhead count at harvest,
panicle length and 1000 grain weight and are presented in Table
14. The mean sum of squares due to genotypes were found
significnat at 1% level for all the above mentioned characters
indicating wide genetic wvariability for these characters.
Considering the grain yield, the genotype Framida (resistant
check) ranked first and yielded 3834 kg/ha followed by CS5-94
(3423 kg/ha), S-34 (3401 kg/ha), CS-95 (3501 kg/ha) and CS-61
(3067 kg/ha). The gerotypes like CS5-54, S-34, C(CS-95 and CS-61
appeared to be resistart to Striga hermontheca when compared with
Striga susceptible check CK 60 B (Table 14). Therefore, these
genotypes seem to be promising for further use in our
hybridization program to generate more breeding materials
resistant/tolerant to Striga hermontheca. Moreover, the
genotypes like §5-35, C(C5-54 and CS-61 were observed to be very
early (720 days), whereas CS-95 was observed to be medium in
maturity duration (110 days), medium in plant height, good in all
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desirable morpholocal traits (Table 13) and grain quality
aspects, resistant to various diseases and pests and confirmed
the tolerance to Striga hermontheca which offer further scope for
on-farm-testing in the semi-arid zone (90 days maturity cycle
genotypes) and sub-humid zone (110 days maturity cycle genotype)
of the North-Cameroon.

Trial 6 ¢ Multilocation Sorghum Variety Adaptation Yield Trial -
I (Early Duration - Extreme North Province) :

The objective of the variety trial was to find out what
genotype grows best and where. This knowledge will help us to
identify superior varieties for climatic zones. Some varieties
will pertarm well only in specific areas, while some would per-
form reasuvnably well across different locations. These are ideal
varieties, i.e., high yielding varieties possessing broad or wide
adaptability and still ezhibiting agronomically acceptable chara-
cters cuoupled with good grain quality acceptable to farmers.

On the bas - 27 encouraging results from 1982 to 1985 at
Guring Research Stas:.!.on and other locations in the semi-arid zone
in the North-Cameroon, nine entries (early duration), consisting
of a promising selection S-35 and a local check variety IRAT-55
which were already tested in 1983, 1984 and 1985 multilocation
trial at ten, seven and six locations, respectively; four promi-
sing selections, CS-54, C(CS-57, CS-61, and 82-5-51, and a local
check variety Damougari which were already tested in 1984 and
1985 multilocation trial at seven and six locations, respective-
ly; a new early ma%turing selection and a hybrid were grown in a 3
x 3 Balanced Latt ce design consisting of six replications at
various locatiouns: Guiring Research Station, Maroua; VYOLDEO
farmer's field; IRA sub-s.ations of Gurtale, Soucoundou and Tcha-
tibali and SEMRY-II11, Kousseri (irrigated) having rainfall range
of 300-B0Omm with widely differing soil types during 1986 rainy
season. The data of this trial at Kousseri location (irrigated)
were not reported because of heavy losses due to birds before
harvesting.

The data on grain yield, days to 50% flowering, plant

height, plant count at harvest, head count at harvest, panicle
length and 1000 grain w=2ight were statistically analysed for each
of the five locations (Guiring, VYoldeo, Guetale, Soucoundou and

Tchatibali) separately and are presented in Tables 16 to 20. The
data on plant stand after thinning, diseases, insects and lodging
scores were collected and are presented in Table 21 for all the
five locations. The data on grain yield (kg/ha) and other
agronomic characteristics over five locations were statistically
analysed and are presented in Tables 22 and 23, respectively.

The mean sum of squares due to genotypes were found highly
significant at 1% level for all the characters under study at
each location (Tables 16 to 20), except head count at harvest/ha
for VYoldeo location (Table 17) revealing thereby the presence of
a considerable amount of genetic variability for these traits.
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Considering the grain yield (kg/ha) over five locations
(Table 22), selection CS5-54 ranked first and yielded 4318 kg/ha
followed by CS-61 (4109 kg/ha) and $-35 (4098 kg/ha). The local
check wvarieties [IRAT-335 and Damougari ranked 6th and Sth and
yielded 3762 kg/ha and 3775 kg/ha, respectively. The selections
like CS-54, CS-61 and 5-35 were also found better in aspects like
early maturity, medium in plant height, long semi-loose panicle,

good peduncle exertion, tan type, good grain quality (white hold
grain, without brown sub-coat with medium flint vitrosity)

coupled with another plant aspect that of remaining green wuntil
maturity as compared with most of genotypes/varieties included in
the experiment (Table 23). Furthermore, tnece selections namely:
CS-94, CS-61 and 5-35 were also found to be resistant to various
foliage diseases like grey leaf spot, zonate leaf spot, shooty
strip and anthracnose; and also to grain diseases particularly
long smut and grain mold; and resistant/tolerant to stem borer,
whereas [IRAT-55 and Damougar:1 were observed to have poor grain
aspects and susceptible to various diseases and pests (Table 21).

Moreover, the mean pertormance of grain yield (kg/ha) over
various promising selections of sorghum tested under this trial
over years (1983 to 1986) and over Jocations (twenty nine lora-
tions) in the semi-arid zone of North-Cameroon were analysed and
are given in Table 24. It is evident from the Table 24 that the
selection S5-35 ranked first and yielded 3748 kg/ha and gave
27.14% higher yield than the local check variety [RAT-55 which
yielded 2948 kg/ha over twenty nine locations and four years
indicating the higher level of yield performance and stability

across a wilde range of semi-arid zone (300-B00mm) of North-
Cameroon. Furthermore, the selection 5-35 is not only a high
yielder and stable in yield performance but also good from the
point of view of plant type, grain guality, disease, insect and
Striga aspects, and for drought stress. It offers scope for
further agronomic studies and later extension of this variety

along with its agronomic packages to farmers' fields in the wider
areas of semi-arid tropics of North-Cameroon and similar ecologi-
cal zones of the West and Central African countries.

Moreover, the selections like CS5-54 and CS-61 which also
ranked second and yielded 3602 kg/ha (over seventeen Jlocations
and three vyears) and gave 22.16% higher yield than the 1.:.al
check variety IRAT-35 which yielded 2948 kg/ha (Table 24) indi-
cate higher levels of yield performance and stability across a
wide range of semi-arid zone (300-800mm) of North-Cameroon.
These selections are not only higher yielding and stable in yirir
performance, but also good from point of view of plant ar" gra.n
quality; disease, insect and Striga aspects and offer soc~: for
further agronomic studies and on pre-extension testing at far-
mers' fields in the wider areas of semi-arid tropics of North-
Cameroaon.
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Trial 7: Multilocation Sorghum Variety Adaptation Yield Trial -
11 (Medium Duration North-Province) :

The objective of this trial was also to find out the ideal

type of genotypes in high rainfall zone chich will perform reaso-
nably well across different locations i.e., high yielding varie-
ties possessing broad or wide adaptability and still exhibiting

agronomically and qualitatively acceptable characters to farmers’
conditions of high rainfall zone of NMorth-Cameroon (more than 900

isohytes).

On the basis of the encouraging results obtained in 1983 to
1985 of this variety trial, sixteen entries (medium duration)
consisting of three promising selections namely: S-34, C(CS-60,
CS-63 and an exotic check variety E 35-1 tested during 1983 to
1985 under this traalj; five promising selections namely: 1CSV-
120, I1CSvV-124, I1CSV-151, C5-84 and CS-BS which were tested during
1985 under this trial and six new selections from the breeding
program along with a local check variety YOLDBRI were grown in &
x 4% Balanced Lattice design consisting of five replications at
various !RA sub-stations namely: Bere (North-East Benoue), San-
guere and Karcwa {Centre of Benoue), Fignole (South-West Benoue)
and Touboro (South-Easl Bernoue) in the North Province; MBANG-
BERNI in the Adamaoua Province and Babungo location under JRA
GStation Bambui in the North-West Province having rainfall range

of more than 900mm with wide differing soil types. The local
check variety YOLOBRI did not flower upto the time the experiment
was harvested because of its long maturity cycle, therefore,

statistical analysis were followed having fifteen entries in a
randomized complete block design with five replications.

The data on grain yield, days to 50% flowering, plant
height, plant and panicle count at harvest, panicle length, 1000
grain weight were statistically analysed for each location (Bere,
Sanquere, Karewa, Fignole, Touboro and Mbang-Berni) seperately
and are presented in Table 25 to 30. The data on disease and
insect «cores were also collected and are presented in Table 31
for all the locations.

In general, most of the selection grown in this experiment
were observed to be resistant to foliage disease, stem borer and
lodging, whereas genotypes like A13120, Hybrid-2 and ICSV-151
were observed to be susceptible to grain mold and poor in early
vigor (Table 31). The mean sum of squares due tn genotypes were
found highly significant at 1% level for all the characters under
study at all the locations (Tables 25 to 30), except grain vield
for Karewa location (Table 27) which was found significant at 5%
level indicating presence of wide genetic variability for these
traits.,

The mean perforimance of grain yield (kg/ha) with rank and
other characters over five locat:nns of North Province (Bere,
Sanguere, Karewa, Fignole and Touboro) were statistically
analysed and are presented in Tables 32 and 33, respectively.
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Considering the grain yield over five locations (Table 32), the
selection A13120) ranked first and yirelded 2343 kg/ha followed by
CS-95 (2338 kg/ha), S5-34 (2314 kg/ha), exoti1c check variety E 35-

1 (2301 kg/ha) and CS-63 (2279 kg/ha). The selections like CS-
95, $-34 and CS-63 were observed to have medium maturity (100-110
days), medium plant height (158 to 192cm), long and semi-loose
panicle, good i1n grain quality as well as tan type coupled with
another plant aspect that of remaining green until maturity
(Table 33). The selection A13120 was observed to have early in
maturity (less than 100 days), medium in plant height, semi-
compact panicle and highly susceptible to grain mold (Tables 31
and 33). The exotic check variety E 35-1 was found to have semi-
compact panicle which enhanced the losses due to midge pest. In
general, most of the genotypes tested under this experiment were

observed with decolourization of grain mold appearance which can
be avoided by adjustment ot date of planting in the Benoue where

rainfall distribution has a long cycle (March-0October) .
Therefore, the selections like CS5-95, 5-34 and CS-63 offer scope
for further additional adaptational and agronomic studies on

planting date and high fertility with high density in this high
rainfall zone of Benoue to increase the sorghum production in
this area.

Moreover, the mean performance of grain yield (kg/ha) of
promising selections along with the exotic check E 35-1 over
years (1983 to 19846) and over locations (seventeen in Benoue
zone) were compiled and presented in Table 34. The selection S-

34 ranked first and yielded 2665 kg/ha which was 21.69% higher
yield compared with the best exctic check variety E 35-1 which
yielded 2190 kg/ha over four years at seventeen locations in this
zone (Table 34). This 1ndicated the higher level of yield perfo-
rmance and stability across a wide range of environments in the
North Province. Furthermore, the selection is not only higher
yielding and stable in yield performance but also good from the
point of view of plant type, grain quality, disease and pest
tolerance aspects, and offer scope for further agronomic studies
particularly on date of planting (to avoid decolourization of
grain due to grain mold appearance), high level of fertility (as
moisture wi1ll not be a limiting factor) and also in mono and
mixed cropping system with leguminous crops in the North-Province

For the Adamaoua Province, this trial was conducted at IRA
sub-station, Mbang-Beini with late planting at end of July, 1986.
The data for grain yield and other characters are presented in
Table 30. Considering the grain yield (kg/ha), the selection CS-
B4 ranked first and yielded 25351 kg/ha followed by E 35-1 (2441
kg/ha) and CS-460 (1831 kg/ha). These selections were observed to
be late maturing (more than 120 days), dwarf in plant height and
resistant to various diseases, pest and lodging. Therefore,
these selections offer scope for further agronomic studies in
this zone to increase the sorghum rnroduction.

For North-West Province, the same trial was conducted at

Babungo location under IRA cub-station, Bambui. The trial was
discarded because of poor germination and plant stand per plot
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after final thinning. Therefore, the trial will be repeated
during 1987 crops season to reconfirm the 1985 results of various
genotype tested under this experiment.

11 - SELECTION AND HYBRIDIZATION

The long term objective of this program is to improve local
varieties throuoh artificial hybridization followed by selection.
The breeding program was directed to meet two broad objectives
1.e., the development of improved early varieties (B0-95 days)
for the semi-aricd z2one (less than 900mm rainfall) and the deve-
lopment of improved medium maturity varieties (100-130 days) for
the sub-humid zone (more than 200mm rainfall).

1 - SELECTION PROGRAMS

1. Fi Generations :

In all, 55 crosses were developed during 1985 rainy season
and off-season involving exotic x exotic, local x exotic and
local x local genotypes with desirable traits via hand emascula-
tion and pollination. These crosses along with their parents
were grown in a randomized complete block design consisting of
three replications at Guiring Research Station, Maroua, having a
single row plot of S metres length in each replication. Some of
the F, crosses have very poor germination because of poor seed
viability and development. Therefore, out of 45 crosses, 37
crosses and their parents were selfed during rainy season to
advance these crosses in F, generation (Table 35). Moreover, the
data were recorded for various traits for genetical studies and
the compi1lation of the data are in progress.

2. F., Generations :
[ v

The 15 F_'s crosses were grown having plant population of
2500-5000 plants for each cross to follow the selection program

during 1986 rainy season. The seleuted plants were tagged and
selfed and in all 110 single plants were harvested from all
crosses after final selection (Table 33). These single plants

were threshed separately and their F_'s single plant progenies
will be grown during 1987 rainy season for further selection.

3. F_. Generations
3

In all 317 single plant progenies of 26 crosses in F3 gene-
rations selected during 1985 crop season were grown having &4-6
rows of S metres length during 1986 rainy season at Guiring
Research Station, Maroua. The selection and selfing program was
followed during the crop season. In all, 226 progenies of 25
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crosses were harvested separately after final selection (Table
39). These progenies were threshed separately and their F

progenies will be grown during 1987 rainy season to follow fur-
ther selection.

4, Fq Generations :

The 69 progenies ot 10 crosses selected during 1985 rainy
season were grown having 4-6 rows of S metres length during 1986
rainy season at Guiring Research Station, Maroua. The selection
and selfing program were followed during the crop season. In
all, 28 progenies were selected and harvested (Table 35) to
evaluate these in preliminary uniform progeny yield trials during
1987 rainy season.

2. - HYBRIDIZATION PROGRAMS

The objective of this program is to identify male sterile
lines as well as restorers to develop superior hybrids of open
pollinated varieties suitable to rainfed and irrigated conditions
in the different ecological zones of North-Cameroon provinces.
To meet this program objective, 45 B/A pairs of sorghum recently
bred by Sorghum Improvement Program, ICRISAT Centre were intro-
duced. These lines were derived from a wide array of B x B and B
x R crosses (milo cytoplasm) and have undergone back-crossing for
six generations. All these lines have a lan p.ant colour, white
gvain and dwarf plant height, photo-insensitive, early to medium
maturity, ostable male sterility and other desirable agronomic
traits for good hybrids production. The 45 B/A pairs, 3! R-line
¢ ICRISAT) and 10 open pollinated promising selections firm our
program as R-line were grown in a 4 row plots of B8 metres length
during the rainy sea-son, 1986 at Guiring Research GSGtation,
Maroua. These ten promising selections/varieties were selected
as parents (Restorers) based upon their performance in the 1982
to 1985 rainy seasons in the North-Cameroon and on t(he basis
of the presence of desirable charactericstics.

During the crop season, 30 B/A pairs of sorghum, all the R-
lines were maintained by selfing and artificial pollination.
Moreover, 88 hybrids were developed using these male sterile
lines and the R-lines (31 introduced + 10 promising selections/
varieties). These hybrids will be grown during 1987 rainy season
as a Hybrid Observation Nursery to study their yield performance
in our ecological conditions of North-Cameroon.
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B - MUSKWARI (TRANSPLANTED SORGHUM) PROGRAM

Sixty different collections of local muskwari sorghum were
grown at three different dates of sowing, i.e. 10, 20th and 30th

August, 1985 for nursery. All these collections were transplan-
ted on 19th October, 1985 at IRA Salak Research Station near
Maroua, to further reconfirm their yield potential and plant

behaviour during dry season (October, 1985 to February, 1986).
These collections were divided into two experiments having thirty
collections each in the similar group like 1984-198S crop sea-
son's experiments. All the thirty collections in each experiment
were transplanted in a randomized complete block design with

three replications. The plant density was kept at 40,000 plants
per hectare having row to row distance of !100cm and plant to
plant distance of SOcm with two plants per hill. No fertilizer

was applied to the crop experiments.

The data on days to SO% flowering, plant height, plant and
panicle count at harvest, panicle length and width, and other
observations on grain and plant aspects were collected. The data
on grain yield and other traits of both collection~-I and Il were

analysed separately, and are presented in Tables 3& and 37,

respectively. The results are presented in brief as follows :

Trial 1 : Evaluation of Genetic Collection of Muskwari - I
(1985-B6) :

It is evident from Table 346 that genotypic differences were
found highly significant for almost all the characters studied
except grain yield (kg/ha) indicating wide genetic variability
for these traits. Considering the grain yield, the genotype SAF-
14 ranked first and yielded 3916 kg/ha followed by vYag.-1 (3562
kg/ha), Bourg.-28 (3475 kg/ha), Bourg.-54 (3470 kg/ha) and SAF.-&
(3304 kg/ha). The check variety SAF.-40 ranked 10th and yielded
3037 kg/ha. These collections were also observed to be early in
maturity (90-100 days after trangplanting), medium in plant
height (150cm), medium in panicle length, wide in panicle width
(Table 36), good in grain quality aspects and resistant to
various diseases and pests and, thus, offer scope for further
genetical and agronomic studies.

Trial & :+ FEvaluation of Genetic Collection of Muskwari - I1I
(1985-84) :

The mean sum of squares due to genotypes were found
significant at 1% level for all the characters, except plant
height and panicle width indicating wide genetic variability for
these traits (Table 37). Considering the grain vyield, the
genotype Madj.-1 ranked first and yielded 3256 kg/ha followed by
the check variety SAF.-40 which yielded 3037 kg/ha. The other
introductions from Senegal like Bambey-1 to Bambey-S yielded less
than 600 kg/ha. The selections from Madjeri group were also
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observed to be early in maturity, medium in plant height, small
to long in panicle length, wide in panicle width (20-25cm) and
good in grain quality aspects, thus, offer further scope for
genetic and agronomic studies to enhance the grain production of
muskwari crop.

C - PEARL MILLET BREEDING PROGRAM

The pearl m.llet experiments approved by the National Sor-
ghum and Pearl Millet Meeting held in Yaounde on 3-9 March, 1986
were planted on Sth July, 1986 at Guiring Research Station,
Maroua, except the International Pearl Millet Zone, a trial from
ICRISAT because of non-arrival of the seed. The results are
presented and discussed below :

1. Advanced Generations

All advanced generations (96 F_.s and F,s generations)
introduced from ICRISAT, Naimey and  s.x F,s inter-specific
crosses from Tifton Georgia University's Pearl Millet Program
were grown in 5 metres row length and number of rows according to
seed avallability (4-10 rows). No fertilizer was applied. The
plant density was kept at 41,406 plants per hectare having a row
to row distance of 80cm and plant to plant distance of 30cm.
Three to four seeds were sown per hill. At fTinal thinning one
plant per hill was maintained for all these advanced generations.
During crops season, the selections and selfing programs were
followed. In general, the selfed seed were obtained from tillers
because the pollinating bags for pearl millet were received very
late. The self heads from each plants/progenies were harvested
separately for further selection program (Table 38).

2. Uniform Progeny Nursery - 1984 (ICRISAT, INDIA) :

The main objective of this nursery is to identify parents
with desirable characters for crossing with adapted varieties, to
test in hybrid combinations or for use as synthetics in our
national program.

The 100 entries including exotic check G73-K77 and local
check Mouri (repeated checks after every 10 entries) were grown
in a 2 row plot of 5 metres length having plant density of 41,666

plants per hectare. During crop season, selection and selfing
programs were followed. In all 13 progenies out of 100 progenies
were harvested after final selections. These will be grown as

preliminary yield trial during 1987 crops season with local check
variety Mouri (Tahle 38).
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Table 3 : Annual rainfall differences of various locations in
different provinces of Morth Cameroon.

A - EXTREME NORTH

IRA GUIRING S42.6 473.6 408.8 611.8 783.E
IRA GUETALE 794.3 638.0 716.9 B01.7 635.2
IRA MAKEBI 588.6 475.4 604.6 668.9 679.32
IRA TCHATIBALI 781.0 491.5 5e5.3 581.0 2.4
IRA SOUCOUNDOU 1093.3 880.2 794.7 803.8 ?37.9
SEMRY I1, MAGA 560.0 416.0 237.0 u492.4 -

SEMRY 111, KOUSSERI 420.0 350.6 178.5 480.4 587.1
AVERAGE OVER LOCATIONS 68e.7 532.2 495.1 634.2 769.2

8 - NORTH_PROAVINCE

IRA SANGUERE 969.7 697.1 854.6 864.0 891.7
IRA BERE 726.0 896.0 778.1 945.9 1018.3
AGRILAGDO, KAREWA 980.0 786.9 - B808.5 1118.3 757.3
IRA FIGNOLE 1016.7 998.9 898.3 1289.2 1092.9
IRA N'DOCK 1470.3 885.9 1013.5 1291.5 1486,5
IRA TOURORO 1236.7 990 951.0 1599.0 1030.0
AVERAGE OVER LOCATIONS 1066.5 875.8 884.0 11B4.6 1046.1
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Table 4 : Soil type at various locations where sorghum and
millet experiments were conducted at different ecolo-
gical zones of North Cameroon.

LOCATIONS FRENCH CLASSIFICATI ON=*

IRA GUIRING ALLUVIONS RECENTES

IRA GUETALE ALLUVIONS PEU EVOLUEES

IRA TCHATIBALI SOL FERRUGINEUX

IRA SOUCOUNDOU SOL ROUGE TROPICAL

IRA BERE PLANO SOLS TROPICAUX NON LESSIVES

AGRIIL.AGDO KAREWA FERRUGINEUX LESSIVES

SEMRY~-11 MAGA SOL PEU EVOLUES NON CLIMATIQUE D'APPORT
ALLUVIAL

ALLUVIONS ARGILO-I_LIMUNEUSES

SEMRY-II11 KDOUSSERI VERTISOLS

FARMERS' FIELD YOLDEO ALLUVIONS RECENTES

NDONKOLE NEAR MAROUA FERRUGINEUX SUR CUIRASSE

IRA FIGNOLE FERRUGINEUX TROPICAL LESSIVE

IRA N'DOCK FERRUGINEUX TROPICAL LESSIVE

IRA TOUBORO FERRUGINEUX TROPICAL LESSIVE

IRA MBANG-MBOUNG SOL FERRALLITIQUE TYPIQUE MODAL SUR BASALTE

* FRITZ ET VALLERY, 1970 : “CONTRIBUTION A L'ETUDE DES DEFICIENCES
MINERALES SOUS CULTURE COTONNIERE DU NORD
CAMERODN.
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Table 5 ;3 List of sorghua trials and nurseries planted during rainy seasen, 1986,

SERIAL  NAME OF TRIALS/NURSERY DATE OF Mo, OF FLOT SIZE Mo, OF LOCATION
NUMBER SCHING ENTRIES REF3,
1 Hest African Sorghua Variety Adapta- 27.6.88 20 52 3.2n 3 IRA MARDUA
tion Yield Trial-86 (Early Duration)
2 Hest African Sorghue Variety Adapta- 7.7.8% 20 57 3.2e 3 AGRILAGDD KARENA
tion Yield Trial-Bé (Kediue Duration)
3 West African Serqhua Hybrid Adapta- £7.6.66 3b 5% 3.2 3 IFh HAROUA
tion Yield Trial-85
4 Sorghua Grain Nold Disease Resistance 2.7.86 35 Sxl.be g IRA TOUBORD
Nursery - B4
5 National Sorghus Striga Hursery-66 5.7.86 I Jx l.ba 4 NDONKOLE Near MARGUA
b Hulti-location Sorghua Variety Adap- £7.4.86 9 3% 4.8m b IRA HARDUA
tational Yield Trial-1 (Early Dura- 11.7.86 9 S x 4.Ba b YOLDED FARMER'S FIELD
tion Sesi-Arid Zone - Extreae North) 21.4.86 9 5 x 4,6n b IRA TCHATIBALL
15.7.86 9 5x 4,60 b SEMRY 111 KDUSSERI
1,7.86 9 S x 4.0n b IRA GUETALE
21.6.86 9 91 4.8e b IRA SOUCOUNDOU
7 Nulti-location Sorghua Variety Adap- 28.4.36 16 3 x b.Bn 3 IRA BABUNGO
tation Yield Trial-11 (Hedium Group- 7.7.88 16 3% 4.0a 5 AGRILABDD KAREWA
Horth, Adamaoua and Northwest Pro- 4,7.86 16 3 x 4.80 3 IRA BERE
vinces 25.6,86 16 3 1 4.6a ] IRA SANGUERE
1.7.86 16 5% 4,80 5 IRA FIBNOLE
2.7.86 14 5% 4.80 5 IRA TOUBGRO
25.7.8% & oo, 5 IRA HBANG-BERN]
8 Crossing Prograe 19.6.86 22 20 x 4.0 - IRA KARDUA
24,7.86 22 B x 40n - IRA HARGUA
9 Hybrid Progras 28,6.86 b B x .48 - iRA MARDUA
10 F1 Beneration and their parents 2.7.86 55 5% 0.02 3 IRA HARDUA
11 F2 Generation 2.7.86 14 - - IRA MAROUA
12 F3 Beneration 20.6.86 3ls - - IRA NAROUA
12 Fi Progenics 27.6.86 7 - - IRA HAROUA
14 Gevelopaent of Ereeder's Seed of 27.6.86 12 B0 x 402 - IRA HARQUA

Advanced Sorghus and Millet Lines,
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Table 6 : Details of scores for various characters recorded for
sorghum experiments conducted during rainy season,
1986.

1. DISEASES SCORES

O = Resistant
1 = Less than 5%
2 =5 - 10%
3 =11 - 25%
4 = 25 - 40%
S5 = More than 41%
2. LODGING
O = None
1 = 10% of the plants lodged
2 =11 - 15%4 of the plants lodged
3 = 26 - 50% of the plants lodged
4 = 51 - 75% of the plants lodged
S5 = 76 - 100% of the plants lodged

3. SENESCENCE
1 All green leaves

2 = Few lower leaves dead
3 = About half of leaves dead
4 = More than half of leaves dead
S = All leaves dead
4, OVERALL PLANT ASPECT
1 = Very good
2 = Good
3 = Average
4 = Below average
S = Poor

S. PEDUNCLE EXERTION
1 = Well exerted more than 10cm between legule aof the flag
leaf and ear base

2 = Exertion 2 to 10cm between lequle of flag leaf and ear
base

3 = Less than 2cm, but lequle definitely below the panicle
base

4 = Peduncle recurred, but panicle is below the legule and
clearly exposed, spliting the leaf sheath

S = Ear covered by the leaf sheath

6. EARLY SEEDLING VIGOR

1 = Very good

2 = BGood

3 = Average

4 = Below average

S = Poor
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Table 7 ¢ TRIAL-1 : Mect African Sorghua Variety Agaptation Yield Trial - 1985 {esrly duration)
LOCATION ¢ Guiring Research Station, MAROUA

SOURCE  : [CRISAT, OUAGADOUGOL, BURKINA-FASO

ENTRIES BRATNe# DAYS TOs¢ PLANT# ¢ HEADE+ PARICLE+# 1600 GRAIN#+
YIELD RENE 50% HE1GHT COunT A1 LENGTH HEIGHT
{LE/HAY FLDHERIKG (CH) HARY. JHA (CH) {GRANS)
IC5Y-2 HY N 4453 18 58 128 78333 23 21.37
1C5v-7-1 4714 14 62 24t 107916 2b 24,10
1C5V-16~3 5118 10 65 307 995683 £l 28.43
1C5v-16-5 e 4775 13 61 7 79106 g3 27.083
1CSV-85-2 vee 5706 5 5 189 Bénbb 27 23,05
1C5v-84-1 4670 15 b 196 86250 25 29.08
1€59-103¢ 5645 b 97 212 63750 33 28.78
IC5Y-1045 e 4675 i1 50 193 60000 36 22,53
1C5Y-1034 6702 3 ] 217 B416b cd 21.60
1C5V-1055 5629 ? 39 221 8916t 3¢ 21.39
1C5V-1060 4506 17 56 212 92083 5 27.62
1€5V-1061 4512 18 57 204 87500 I 22,7
1C5v-1082 3554 b ) 275 Balbe a3 26.03
1C5Y-2064 5158 g 55 2bb 4166 ab 2c. 19
1€5V-1065 “es 6070 ] 9 ] 416 b 24.36
1C5v-1078 . 8750 e 52 175 103750 KK] 22.45
IRAT 203 5545 ] 63 193 134166 28 a1
NALISOR 84-7 ‘012 19 59 134 73333 ey 18,73
1€SH-1 4333 12 57 192 8edle 32 17.88
§-35 (EX, CHELK) ... 5843 i 5 243 65833 23 3.3

OVERALL HERN 3398 o3 219 Gleto 8 ¢4.22
L.5.0. AT 5% 912,52 3.01 44,84 230501 5.5 2.03
c.v. & 10.40 3.07 12.33 15.79 11.59 5.08

# SIGNIFICANT AT 34 LEVEL.
t4 SIGNIFICANT AT 1% LEVEL.
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Table B : JRIAL 1 : West African Sorghum Variety Adaptation Trial -
1986 (early duration)

SOURCE : ICRISAT, OUAGADOUGOU, BURKINA FASO

LOCATION/ENTRIES G U I R I N G

PLANT STAND DISEASE INSECT SCORES LODGING

AFTER THIN- SCORES (0-5)

MING (0-53)
ICSV - 2aH S1 5.0 2.3 0.0
ICSV 7 - 1HY 48 2.6 1.0 3.0
ICSV 16 -~ 3HV 55 4.6 2.0 1.6
ICSV 16 - SHY 95 4.3 2.3 a.3
ICSV B5 - 2Hv 49 1.3 1.3 0.3
ICSV 94 - 1HY Se 3.3 0.6 0.0
ICSVY 1031HV 47 2.3 1.0 1.3
ICSY 1045HY 47 3.0 1.6 0.0
ICSV 1054HV 44 2.0 1.0 0.6
ICSV 1055HV 41 3.6 2.0 2.0
ICSV 1060HY 50 50 2.3 1.0
ICSV 1061HY 46 3.0 1.6 1.0
ICSV 1062HY 51 2.6 1.0 0.6
ICSY 1064HV 46 2.6 1.3 a.3
[CSV 1065HV 47 2.3 1.6 1.6
ICSV 1078HV 48 2.6 1.3 0.3
IRAT 203 51 1.6 0.3 0.6
MAL ISOR B4-7 52 1.6 2.0 0.0
ICSH - 1 o1 3.0 0.6 0.0
S - 35 (EX. CHECK) ST 1.0 0.0 0.0
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Table 9 ¢ TRIAL 2 : West African Sorqhuw Var.ety Adaptation Vield
Trial - 1986 (sedius duration)

LOCATION : AGRILAGDC, KAREWA

S0URCE  : ICRISAT, OUABADOUGJU, BURKINA-FASD

ENTRIES BRAINYE DAYS TO#+ PLANT s+ HEAD# ¢ PLAKT
YIELD RAKK 50% HEIGHT COUNT AT COUNT AT
{1.6/HA) FLOWERING () HARV, /hA HARY, /HA
1CSV-23 Hv 133 18 t8 207 43333 Solll
ICSV-1038 KV 2N b n 210 beced 71656
ICSV-1044 HY c4bl 3 bt 199 56888 73068
ICSV-1047 HY 1938 12 75 2N 00000 TS
1CSY-1056 HY 1562 9 73 239 53868 70355
1CSV-1057 ves 040 d 74 213 35555 bobtb
1CSy-1058 112 19 Tt 235 45000 59886
1CSv-1063 e 2eil 4 72 232 Subby So888
1CSV-1067 v 1648 15 78 230 51 6333:
1C5Y-1670 1344 17 9i B85 5555 o111y
1C8V-1074 2038 b 74 222 51 b1
1CSV-1077 1936 16 76 241 572e2 Mboo
1CSV-1080 135 13 72 200 50000 63888
PM 11344 e 1495 16 74 249 39444 37222
IRA-277 1012 19 70 215 43444 12222
18 915 2347 | 57 178 oobbt 19444
ICSV 126 vor 1675 14 75 235 59444 b7222
ICSV 2 I 1916 i 75 2he 58855 ni
ICSH-1 2546 e b7 206 Y 77222
5-3% (EXOTIC CHECK) ... 2052 7 n 208 2177 4388
OVERALL HEAN 1874.7 72.8 227.9 55305.5 66833.3
L.S.0. AT 5% 1091.5 5.8 29.76 21799.0 14830, 4
C.v. ) 35.23 5,65 7.91 23.85 13.24

4 Significant at 1% level,
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Table 10 : TRIAL-3 : West African Scrghus Hybrid fdaptation Yield Trial - 1986
LOCATION ¢ 6uiring Research Station, MARDUA

SOURCE : ICRISAT, OUABADGUGDU, BURKINA-FASO

ENTRIES GRAIN DARYS TO PLART¥s  HEAD PLART PANICLE 1000 GRAIN  HARVEST##

YIELD RANK 20% HEIGHT  COUNT AT COUNT AT LENGTH HEIGHT THDEX
{E6/HA) FLOWER TN (CK) HNRY. /HA HARY. 7HA (t (GRANS)
1CSK-208 v 9100 30 56 168 75416 65416 36 2a.12 0,30
1C5H-221 ves 341s 2! Ry 178 77916 Mo b 23.96 0.33
JCSH-228 vee 5743 14 57 208 84383 77916 35 23.47 ¢.31
1CSH-229 e 8717 ] 38 17 76666 73750 Kh] 22.25 0.29
1CSH-230 o 5733 16 b0 182 85833 79383 3 23.67 0.28
ICSH-231 ves 3366 18 37 193 77500 76250 Kb 23.49 0.29
1CSH-232 s 3663 17 50 158 75000 70000 33 27.43 0.25
1CSH-241 e 4429 W 58 165 84166 74583 3 19.39 0.27
1CSH-357 oo 4685 35 96 201 96666 B2916 K] 21.43 0.28
1CSH-358 e 3797 12 39 136 TbEbb 12516 KK] 21.54 0.3
1CSH-359 oer 6072 5 61 220 92500 91250 33 28,40 0.26
ICSH-259 oo 912 1 60 185 50000 74583 3 22.2y 0.27
1C5H-260 oo 4358 32 9% 186 79583 75000 3 24,41 0.20
CGH-26% o 4375 3l 53 176 78750 70416 KH 21.89 0.27
1CSH-284 oo 9250 4 S0 154 77500 77083 32 23.15 0.29
IC5H-285 vee 5229 23 59 134 79583 78750 32 2¢.81 0,24
1CSH-287 ves 515 2¢ 57 180 75833 73000 k)| 24.99 0.3v
1CSH-290 ves 3445 2o 57 17 3416 82500 3 21,55 0.29
1CSH-2%9 von 5741 15 59 202 75000 72083 i 26.82 0.25
1CSH-305 ves 5206 c? 51 162 71250 68334 3t 23.20 0.30
1CSH-311 voe 6336 2 61 187 9416t 86750 31 29,39 0.29
1C8H-319 oo 60290 b 63 20 69985 08333 ) 24.46 0.26
1CSH-331 e 5212 dt ] 1y 76333 74533 3 24,22 0,34
1C5H-336 ves 5975 7 59 199 83750 3041a 3l 27.51 0.30
ICSH-109 oo 5904 11 9% 184 75416 7563 30 21.08 0.26
1CSH-110 v 3272 al 58 148 68750 71250 30 21,39 0,32
J1CSH-193 . 3762 13 37 177 72916 71259 30 20,75 0.3
iCSH-159 e 5133 4 e 184 82500 80000 3 23.71 0.20
1CSH-134 e 5975 3 53 196 71250 45383 30 23.99 0.27
ICSH-178 . Sadt 19 59 183 76250 39165 K[\ 23,35 0.20
CSH -5 ves b2l 3 ol 206 868333 86250 29 25.84 0.31
CSH - & e 4623 34 5 170 89166 83333 29 2l.18 0,34
FRAMIDA . 6365 l 59 £23 91666 95000 2B 28.10 0.28
§-25 (EX. CHECK) 5287 22 5 199 70416 72083 2b 24,64 0.30
§-34 (EX, CHECK) 5148 c b0 165 84583 80418 ch 23,45 0.23
DANOUGARE (L. CHECK) 4§31 33 58 192 94583 BbEbs 23 2e2.89 0.27
OVERALL HEAN 3528 58 18¢ 80347 76886 37 23.84 0.28
L.5.D. AT 5% 1706,12 5.87 56,31 21458.25 24460.78 8.43 7.00 7.28
C.y. %) 18.90 b.15 18,50 16,35 19.48 16.29 18.15 14,73

¢ Sigmficant at 1% level.
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Table 11 : TRIAL 3 : West African Sorghum Hybrid Adaptation
Trial - 1986.

SOQURCE : ICRISAT, OUAGADOUGOU, BURKINA FASO
LOCATION/ENTRIES MEAN OVER LOCATIONS
PLANT STAND DISEASE INSECT
AFTER THINNING SCORE SCORE
(0-3) (0-5)
ICSH - 208 a2 3.3 2.0
ICSH - 221 o4 4.0 1.3
ICSH - 228 37 2.3 2.3
ICSH - 229 9S4 2.3 1.3
ICSH - 230 48 2.6 2.6
ICSH - 231 53 2.0 1.6
ICSH - 232 S0 1.3 1.0
ICSH - 241 o4 3.0 2.6
ICSH - 357 o1 2.3 2.6
ICSH - 358 49 2.3 2.0
ICSH - 339 30 3.6 2.0
ICSH - 259 53 2.3 1.3
ICSH - 2&0 53 2.3 1.6
ICSH - 284 50 2.6 2.6
ICSH - 285 49 3.0 2.3
ICSH - 287 48 2.0 2.0
ICSH - 290 Se 3.6 2.3
ICSH - 299 54 1.6 1.6
ICSH - 305 31 2.3 2.6
ICSH - 311 55 3.0 2.0
ICSH - 319 45 1.3 1.3
ICSH - 331 S0 2.3 2.6
ICSH - 3346 35 2.6 1.3
ICSH - 109 S4 2.0 2.3
ICSH - 110 48 2.3 3.0
ICSH - 153 S0 2.3 2.3
ICSH - 159 5S4 1.3 1.6
ICSH - 134 49 2.6 1.6
ICSH - 178 49 2.3 2.0
CSH - 5 S1 3.6 2.3
CSH - &6 45 4.6 3.0
FRAMIDA 95 3.6 2.0
S - 35 (EX. CHECK) 49 1.6 1.6
S - 34 (EX. CHECK) 50 1.6 1.3
DAMOUGARI (L. CHECK) 53 3.6 2.3
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Table 12 : TRIAL 3 : West African Sorghum Hybrid Adaptation
Yield Trial - 1986.

LOCATION : AGRILAGDO, KAREWA
SAQURCE :  ICRISAT, OUAGADOUGOU, BURKINA-FASO
ENTRIES GRAIN DAYS TO PLANT
YIELD RANK S0% HEIGHT
(KG/HA) FLOWERING (CM)
ICSH - 208 2361 12 62 168
ICSH - 221 2777 10 56 175
ICSH - 2&8 4166 1 58 179
ICSH - 229 2500 11 58 174
ICSH - 230 3472 5 57 182
ICSH - 231 4027 2 57 181
ICSH - 232 1805 14 68 172
ICSH - 241 2500 11 59 182
ICSH - 357 2azae 13 S6 166
ICSH - 358 2500 11 b4 167
ICSH - 359 2916 9 59 191
ICSH - 259 3750 4 60 180
ICSH - 260 3472 S 59 183
ICSH - 263 3750 4 S6 178
ICSH ~ 294 2777 10 65 187
ICSH - 285 2916 9 58 188
1CSH - 287 2916 9 5B 174
ICSH - 290 3055 8 S5 167
ICSH - 299 3333 6 &2 182
ICSH - 305 3055 8 S8 201
ICSH - 311 2916 9 65 177
ICSH - 319 3194 7 57 173
ICSH - 331 3194 7 63 187
ICSH - 336 2777 10 &0 170
ICSH - 109 3194 7 S8 186
ICSH - 110 3333 6 59 157
ICSH - 153 3333 6 61 181
ICSH - 159 3194 7 62 184
1CSH - 134 3472 S 55 174
ICSH - 178 3888 3 61 179
CSH - 5 2777 10 &4 176
CSH - 6 3888 3 66 174
FRAMIDA 3055 8 59 187
S-35 (EX. CHECK) 3750 4 S8 189
5-34 (EX. CHECK) 3888 3 69 179
DAMOUGARI (L. CHECK) 2916 9 62 177
OVERALL MEAN 3140.4 60.44 178.8
L.S.D. AT 5% 1246.7 9.21 30.40
C.V. %) 24.38 ?.36 10.44
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Table 13 ¢+ TRIAL 4 : Sorghum Grain Mold Disease Resistance
Nursery - 1986.
LOCATION : IRA Sub-Station, TOUBORO
SOURCE : ICRISAT, HYDERABAD, INDIA
+ ++
ENTRIES GRAIN#*#* DAYS 710 PANICLE THRESHED
YIELD RANK S0% GRAIN MOLD GRAIN MOLD

(KG/HA) FLOWE~- RATING RATING
RING SCORES SCORES
(1-3) (1-5)
IS 715 2245 25 73 1.0 1.0
IS 5959 1975 26 63 1.0 1.0
IS 9470 3375 9 66 1.0 1.0
IS 9484 32825 11 66 1.0 i.0
IS 9487 3825 S 62 1.0 1.0
IS 9493 3125 12 66 1.0 1.0
IS 10692 3012 14 68 1.0 1.0
IS 13885 2875 16 65 1.0 1.0
1S 13958 2525 22 67 1.0 1.0
IS 14375 1500 30 &7 1.0 1.0
IS 14380 1237 32 68 1.0 1.0
1S 14384 2675 19 68 1.0 1.0
1S 14387 3025 13 65 1.0 1.0
1S 14390 2475 23 65 1.0 1.0
IS 17141 3437 7 58 1.0 1.0
IS 23585 5262 1 71 1.0 1.0
18 23599 5100 2 72 1.0 1.0
IS 24995 4600 3 b4 1.0 1.0
IS 24996 3825 S 67 1.0 1.0
15 25008 2737 18 62 1.0 1.0
18 25025 2937 15 60 1.0 1.0
1S 25038 3587 6 65 1.0 1.0
IS 25070 1750 29 60 1.0 1.0
1S 25074 2525 22 55 1.0 1.0
IS 25075 2400 24 54 1.0 1.0
[S 25084 2850 17 55 1.0 1.0
1S 25085 2526 21 35 1.0 1.0
IS 25103 1425 31 S0 1.0 1.0
IS 25104 1762 28 52 1.0 1.0
IS 9326 2625 20 62 1.0 1.0
IS 1548 3387 B 59 1.0 1.0
IS 402 700 33 &7 2.0 1.8
SPV 104 1800 27 71 2.3 2.5
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S-34 (EX. CHECK) 3275 10 72 1.6 1.9
S5-35 (EX. CHECK) 4137 4 &2 1.8 1.8
OVERALL MEAN 2849.8 63.48

L.S5.D. AT 5% 1156.26 -

C.v. %) 19.956 -

**  Significant at 1% level,

PANICLE GRAIN MOLD RATING SCORES

1. No mold visible

2. Scanty superficial mold growth on rachis branches and glumes
and upto 10% of grains obviously molded.

3. Considerable mold growth on rachis and glumes and 11 to 25%
of grains obviously molded.

4. Considerable mold growth on rachis and glumes, and 26 to 50%
of grains obviously molded.

5. Panicle severely molded with more than 50% of grains showing
discoloration and mold growth,

" THRESHED GRAIN MOLD RATING SCORES

1. No mold on grain surface

2. Scanty mold growth and upto 10% grain surface molded.

3. Considerable mold growth and upto 11 to 25% grain surface molded.
4., Considerable mold growth and upto 26 to S0% grain surface molded.

5. Extensive mold growth and more than S0% grain surface molded.
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Table 34 : TRIAL b : Mean performance of grair yield (Kg/Ha) of sorghua proeising lines
over years and locations ia the North Province,

ENTRIES E h R S OVERALL X INCREASE
---------------------------- MEAN  OVER BEST
1983+ R 1% K 198See R (98w R EXOTIC CHECI
A A A A (35-1)
¥ N N N
K K 3 K
§ - 3 3150 1 2200 2w 1 a3 3 2685 21,49
£s - 63 - - 20 1. 6 2N 5 234 5.52
€5 - 84 - - - - s 5 205 b 2342 1.85
€5 - b0 - - & 2607 b 2183 7 2eee 1,46
1csY - 151 - - - - 2 1998 9 2358 7,61
E 35-1 (EX. CHECK) 2510 "R £ 8 P19 5 a0 4 2190
OVERALL MEAN 2134.3 1789.5 23314 1914.3 2351.3
L.S.D. AT 5% 833.2 501.8 276.8 1010.2 -
€Y. (%) 18.75 20.2 2417 26,90 -

t HNean over three locations

4 Hean over four locations

#t% Hean over five locations,
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advanced gencrations ol aorogbum  seloc Lol
during 1%84.,
LOCATION :  Guiring RHesearch Station,
GENERAT 10ONS CROSSES SINGLE PLANTS/
PROGENIES SELECTED
Fl (3] 37
Fi:‘ 15 110
F 3 317 224
FQ &9 28
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Table 38 : De.ails of advanced generations of Pearl Millet
stlected during 1986,

LOCATION : Guiring Research Station, MAROUM

GENERAT IONS CROSSES PLANTED SINGLE PLANTS/
PROGENIES SELECTED

- 31 13

NDVANCE D 65 44
GENERATIOMS

LIPN 100 13
SELECTION

T T e e e e e - W G - 8 G - - s " P e - - . 4 . " " s P e o > - —— > -
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SORGHUM  AND  MILLET  AGRONOMY

!. I'NTROD WO Vo0 m

1.1 GIIUATION

Sorghum  and pear ! millet are the staple cereals 11 Northern
Camercon, which covers about 160,000 sg. km between & and 139 N
pacallels an the provinces of Adamaoua, North and Extreme North.
The combrned production of these cereals 1n |995-86 was estimated

to be G.49 million tons from 0.53 million ha. The importance of
these crops within Northern Cameruon 1ncreases from South to
Morth, -rresponding closely with  decrease 1n rainfall and
shorter growing season. Sorghuim ic¢ cultivated on light textured
s01ls in the rainy seacon and an heavier soi1ls (Vertisols) in the
post ralny segasun. The latter crop, a transplanted sorghum
(known  locally as "mushkwa-1"), 1¢ grown on light soile, These
cereals are grown in rotation Wwith cotton or groundnut, and often
mised waith a small proportion of cowpea or  groundnut., Farmerg

rarely  fertilize these crops and vields in the traditional
systems  are  low; sorghum about 70 bg/ha and millet about 585
kg/ha.

Revearch on fuod crops 1n Cameroson was started by IRAT in
19640, Some good worl was done on Sorghum and millet during 1966~
L9749, bul  no wardk has been done I later years (from 1974 to

19H0) by Ik, However , research on cereal crops gaired momentum
wlth tne mmitiation of the Matipnal Cervals HRMesearch and
Extencion (L CURVE L rrogect on 194 with USAID assistance and
executed jointly by [RA and [171A. Building on earlier results,

there 14 a need to develop information on optimum land management
systems for erficient rainfall utiliration, fertilizer management
N crop rotations, woeed  management, pest control, and
1Intercropping. Moircover, Improved agronomic proctices should
also  be devseloped for "muskwari” sorghum and pear] millet which
aCcount tor  about 30% of the anmnual production ot worghum and
millet 1n Northern Cameronn, but did not receive any attention in
phase I (1981-1985) o1 the proaect. Ther ofur o, the phaze 11 of
the project (1984L~-1940 recognized the need for a  full-time
SOrghum agronomlst,

L. CONSTRAINTS  FOR  SORGHUM  AND  MILLET PRODUCT 1 ON
) Rainy season_sorghum and millet

Though several factors carn be identified as imiting sorghum
and millet prouvuction 1n Northern Cameroon, the major constraints
for which agronomic zolulions should be worked out are as fol-
lows



1V Low  and ervactic rawntfall over a short rartny  ceason. This
causes ntermttent droughts and consequently rosults an low
yields., e  problem of morsture ageficiency is further com-
pounded by tree fact that the soi1le 3re  light textured,
shallow  and hold limited quantity of plant available water.
Earl,/, wmaturing high vielding cultivars are  not  available,
2specially N case aof millet. The traditional late cycle
cultivars suffer from drought.

2) Low organtc matter content of the suils and poor 01l ferti-
Inty resulting 10 multiple nutrient deticiencies.

q3) Insects cuch as termites, head hugs, and stem borers,

4)  Weedu, particutacly the parsciric wmeed Strigd hermonthica

which 1ntests bhott corghum and pear ! n1llet.

5 Limited uwuc<e of animal traction. The present uae of manual
labour fov most faeld operations restricts the area that can
be caltivated and etticrency ot certain tield operations,

b)) HMustwari <sorghum
The following bhave been 1dentified as constraints  for
muskwar 1 worghum productiron,

1) Limited resi1dual mo1sture at the end of the rainy season
which restricts the crop response to 1nputs. The residual
molsture availlable at the end ut the rainy season is about
150 to 200mm, depending on the water holding capacity of the
so1l., In wview of this limited quantity of water, muskwari
so01rghum may not rewpond to 1mproved 1nputs,

&) Weeds: Fuskwari fiolds are fallowed during the rainy  season
wilthaut any cultivation, L0 theyv are heavily infested with
weeds ., Not only o season 15 lost but also land clearing for
muchkwart planting becomes difficult.

3) Manual planting requiring hard labour restricts the area of
cultivation, Muskwar 1 15 established by transplanting 4 to S
weeks-old  seedlings 1n 20 to 25cm deep holes made manually
viith o heavy wooden dibbler . This 15 a laborious and time
consuning aoperation.

Since  corghum and pearl millet are cultivated primairl1ly by small
tarmers vwho do not have any access four coostlier inputs, emphasis
15 given 10 vur research to develop crop management techniques
that require lese costlier inputs., In view of our limited re-
SOUrcps, thes tirat throe of the tonstraints listed for rainy
season Ccropa have recelrved our greater attention 1n 1986~-87. We
conducted some preliminary studies on muskwaril this year.



2. WORK PLAN OUTPUI

The sorghum and millet agronomist arrived 1o Cameroon  Just

before the commencement ot rains on June 1, 1984, He could not
participate in the annual planning meeting which was held in
March 1986. The cereal agronomist (located in Garoua), who has

been conducting some trials on sorghum, had already proposed a
work plan for sorghum agronomic research in North Cameroon for
the year 1984-87. The sorghum agronomiat took the responsibility
of executing this approved work plan for the rainy seasan sorghum
at the IRA Center, Maroua. Moreover , based on his discussions
with the sorghum breeder and the SAFGRAD's on-farm 1 esearch
agronomist, a Tew more trials were planned for answering specific
questions on  the effect of hill planting on sorghum and pearl
millet. A few trials were conducted on millet for the first time
In the project wtilieing «n amproved variety INMY B21°P that the
Lreede has 1dentithied for the regilon. A few trials were also
conducted on muskwart sorghum. the program had to be on a modest
scale due Lo the fact that the preposals were not diccussed and
approved 1 the planning meet. g and there was no separate  ap-
proved budget tor the sorghum agronomist for 1984, He had to
depend on the resources of the sorghum breeder .

The ltmited Tield work facilitated the new scientist to
travel ind acquaint  with the region, tamiliarize with the
functionming ot IRA and NCRE, and review the past worlk on sorghum
and prepare  a tive year work plan for corghum and millet
agronomi¢ research 1n Northern Cameroon. The following lists the
trials conducted at Guiring farm and at Salak 1n order to solve
the constraints rdentified earlier.,

Rainy season crops at Guiring

a) Methods to alleviate morsture stvess

1) Effect of tied ridges at different spacings in comparison
with normal rvidges on sorghum and maize.

2) Response of sorghum to plant population on tied ve normal

ridges.

by lImprove fertility status _and develop_fertilizer recommenda-
tion to _serghum

3y Studies on sorghum response to N, P and k whan grown in
rotationrn with cotton.

€) GControl of 1nsects

)

4y Erfect of turadan, Mocap ond Marshal aeed treatment on
sorghum.

5) Etfect of weed treatment with Marshal on maire.
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oy lmproved cullugal piactices

6) Recponse ! an 1mproved S0tghum 5 857 te plant dens by
and plants per haylld,

7) Comparison of the respon-e. ot an o oved v local
Sorghum to plant population are o " aare pwr hill,

H) HResponse to  an 1mproved prarl millet per formance under
tate -«own conditions,

Muskwary Sorghum

1. Pertormance of rainy season crops and their effect on
mucskwar i sorghum.

2. Effect ot date ot transplanting o muskwar i,
3. Response of muskwar:i to plant population.
4. Response of muskwar: to fertilization.

5. Performance of direct seeded mushwari 1n comparison with the
traditional transplanted crop.

3. OGENERAL STATEMENTS

J.1. METHODS

3.1.1. Rainy_seasaon crops

Me wo1l type at Guiring is a recent alluvium, fairly flat,
deep and light textured. These so1ls are typical of the area
arvund Maroua and those along the river courses. The long term
average annual rainfall 1s 781mm. Rainfall during 19846 was
normal (V83mm) and well distributed in July, August and September
months. The experimental areca 10 the previous yvear was used for
studies on cottaon.

The  land was prepared by plowing once, Tfollowed by light

discing 1n the beginming of June. Improved genotypes of sorghum
(8-3%)  and pearl millet (INMV 8212) as suggested by the breeder
tor the region were used. The crops were fertilized with 80 kg
[NI% 40 bg P_0, and 30 kg KO per ha, trtirally with 200 kg/ha of
complex  feftilizer (15-20-15)  at basal and the remsining N
through urea top dressed 3 weeks af ter Cowing. A higher dose of
tertilicem was o used to miramite the woal heterogenity on
experimental resulte, The crops were sown using a higher seed
rate 1t BOom rows 1 the first weeb ot July. The stand was
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thinned Lo the coquired papalation & ook at (e sOwIng. This
vias  Tollowed Ly weeoing and ridarvg by manual tabown . Hidges
were remade twice during the seasan. Sorghum matured 10 100 days
and pearl millet 1n atout 20 days.

.20 Postoainy

SHEABON Craps,

fhee o1l at Salak 15 a Vertisol typical o the muskwari

firlds uith more than 30% clay. Mursery of <orghum was grown on
raised heds by seeding at Lhree different dates an 10, 20 and 30
August 1986. This was tc obtain nursery of appropriate age for

different times of planting in the main field. Immediately after
the 71rains had stopped, the tall grown grass weeds 10 the main

field were cut by matchets and spread over the area. The field
was  cleared of  the material oy setting 1t on fire after 9 to S
days of drying. About 4 week old seedlings of sorghum were

transplanted at a spacing of Im » 0,.79m with & plants per hill,
For planting, 20 to 2%cm deep holes are made with a heavy wooden
dibbler, about 200 m! of water 15 added to the hole and then the

seedlings  are  firmly placed 1n the hole. Weeds were removed
once by working with hoes. fhe crop was harvested towarde the
end of January. Specific methods concerning  treatments, plot

s12&, otatistical layouts, varieties petc. are given under the
respective triala.,

3.2 ACHIEYEMENIS

Al tne trials planned tor 1966-87 wore conducted as por the
technical programme and they provided valuable 1ntormation.
Although f1rm conclusions can not be drawn at this stage as most
of the triale were conducted for only one  or two vears, the
information generated would form a basis Tor recommendations i
the near future. However, the results obtained o far fram 1984
enable us to formulate recommendations for the rmproved sorghum S
In in respect of planting date, plant population, and, to a
limited, extent on fertilization.

titile progress was made 1n respect of trainming of national
staff a¢  theroc was no Cameroonian counterpart attached to the
prograin, However, a technician who closely worked with the
sorghum  aqgronomiat gained further field cxperience in handling
sorghum wnd millet crops and recording of observalions.



3.3

1)

iii)

3.4

4.1

4.1,

Problemns
There was no Separate budget for the s0rghum  agronomist
which restricted the amount of work he could take up.

No equipment wasg available, particularly for determining
soil moisture and soil fertility. Without monitoring of
these important parameters, meaningfu) interpretation of
results can not be made.

In the absence of a national counterpart ang adequate
transport, most of the field WOrk was confined to the IRA
research station.

0 ortunities for Professional Development
_EE__________________,m____n______R____

Prepared a brief review of sorghum and millet agronomic
research in Northern Cameroon andg future research needs,
(Mimeo) IRA, Maroua.

The sorghum agronomist along with hig wife, attended a3 b-week
French Language training course in France. This 1mproved his
dcqusintance ot French which jg the widely used language in
North Cameroon.

Participated in  the Faospau Seminar "Consultation inter-
gouvernmentale Pan-Africaine sur le probleme Striga en

Afrique”, 20-25 October 1986 in Maroua.

Presenteqd a Paper on "Weed management in improved rainfed
€ropping systems of semi-arid Jndiag" to the workshop "Soil,
water ang Crop management systems for rainfed Agricul ture in
the Sudano—Sahelian wone”, 11-1¢ Janwary 1987, Niamey, Niger,

EXPERIMENTAL DETAILS, RESULTS anD DISCuUSsION

RAINY SEASON CROPS

1 Effect of Tied Ridgin
S——==-31_'1led Ridqing

Dbjectlig ¢ To examine

a)

b)

Whether tied ridging woulg increase sorghum yields by
improved s0il moisture conservation ag compared to normal
ridges,

normal ridges, and find out the .optimum spacing for tying
the ridges,
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Methods :

Experiment I comuined the fairst two objectives, Thig
evalusted eight treatments comprising the factorial combinations
of tied ridges at &Hm interval vs normal vidges, and four plant
populations (&2H00, H3I333, LOOOO and 125000 plants/sha). The
study was conducted In a randemited block design having four
replications, The plobt si120 was 6.4 » 19, of which 3.2 » 8m (4
rows )  was harvested for yield. Thia experiment was sown an 27
June. Experiment 1l evaluated four treatments where tied ridges
made at .5m, S.0m and 7.5m were compared with normal ridges
without tiee. Resulte ol thie study were not considered as they
were varitable due to =01l heterogenty.

Res vl t s:

lhe crop grew very well and produced 9 to 6 t/ha (Table }).
Sorghum grown an tied ridges averaged H58l6 kg/ha  whereas that
grown  on normal ridges produced 3266 kg/ha, which gives only a
10%  advantage for tied ridges over normal ridges. The lack of
benefici1al effect from tied ridging was because ot high and well
distrabuted raainfall during this year. Due to good rainfall, the
crop did not experience molsture stress at any s tage. In fact,
there was temporary water logging 10 ti1ed ridging  treatments
during August but that did not cause any 111 effect on final
vield. There was no reosponse to plant population within  the
range examined on both the land management systems. However,
83333 plants/ha recorded the maximun vield which confirme the
earlien results that this much population was reguired for high
vields 1n good rainfall years. ttigher populations than thas
density depressed vield primaraily due to lodging in csome plots.

“w.1.2 Response of Sorghum_to N, P and b

Qhyectyive

To examine the response of sorghum following fertilized
cottan to N, F and K.

Methode

The study evaluated four levels on N (O, 40, B0 and 120
kg/ha) and two levels earh of P_O_ and b 0 (O and 4O kg/ha). The
factorial combination of the dbdve levels were evaluated in a
randomized block design with four replications, Fach plot had
six rows of 6&m, of which the central four rows were harvested for
yield. One half of N and entire dose of P and K, supplied
through straight ferti1lizers, were 1ncorporated just before
sowi1ng, The balance of W was top dressed after thinning and
weedlng.
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Results

The crop did not respond to any of the nutrients, and yields
were practically unaffected by different fertilizer treatments
(Table 2. The fact that the "ml tertilicer " treatmoent produced
over G t/ha 1ndicated that the crop bernefited from the high
residuol fertility accumulated from tertilizers applied to the
previous cropas. As the site 1n the past several vears was under
cropping (mostly under experimentation) with high 1nputs, the
residual fertility was so high that the current fertilization did
not make any effect. This experiment points out the limitation
of fertilizer trials on research farms where the high initial
fertility may result 11 unrealistic Crop responses.

4.1.3 Effect of Hill Planting_on Sorghum _and Pearl Millet

Objective :

In traditional systems sorghum and millet are sown in hills,
leaving 2 to S plants/hill. Though this practice may reduce
labour time for s0wing, i1t 1s not known what effect this may have
on vields. Two experiments on sorghum and one on millet were
conducted to evaluate the effect of hill planting on vields of
these crops.

“4.1.3.1 S or qghum
Materials :

In Experiment | the effect of planting 1, 2 or 3 plants/hill
was evaluated on an i1mproved (5-35) and local (Damougari) sorghum
genotypes  at two plant populations (62500 and 83333 plants/ha).
The study was conducted in a randomized block design with four
replications. Each plot had 5 row of &m, and the 3 central rows
were harvested for yield.

Experiment 1] evaluated five plant . populations (41666,
83333, LOO0LO and 125000 plants/ha) the first one sown only at 1
plant/thill and the remaining four sown at t and 2 plants/hill.
The nine treatments were examined 1n a randomized block design
having four replications. It was sown on 7 July 1986 and the
cultivar used was 5-39, The gross plot size was eight rows of
om, while the net plot was four rows of é&m.

Res ul t s :

In the first experiment, the genotype S5-3% required resowing
as the first sown crop did not come up well, probably because of
deeper sowing and partly crusting. However, Damougari sown under
similar conditions gave good stand. Obviously S-35 should be
planted at a shallower depth as compared to local genotypes.
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Because of the delayed establishment, &-35 did not show much
advantage over Damougari (Table 3). The higher population (83333
plants/hill) gave only B% higher yield over that abtained with
62900 plantsrs/ha and the difference between the two treatments was
not significant. Sowing different numbers of plants/hill  also
did not make any difterence 1n the final yield in both the
genotypes.

Sorghum (cv. S5-35) in the second experiment yielded around S
t/ha (Table 4). A plant population of 62500V plants/ha recorded
an increase of 13% over that produced with 41667 plants/ha. But
the difference between these as well as  other population
treatments was not significant. Similarly, there was no effect
of planting more than one plant/hill on yield. In view of the
wide plateau in the yreld-plant population relationship, the
choice of population ot sorghum is fairly easy. A population of
62500 to 83333 plants/ha can be suqggested, particularly where
sorghum 1% litkely to be fertilized and 1t can convenmently be
sown 1N ¢ plants/hill,

Different millet populations, established by s0wWing
different plants/hill, were evaluated 1n randomired block design
with four replications. Millet was planted in two spatial
arrangements, B0 x  30cm and 80 x &0cm. At BO « 30cm, the

populations varied from 414667 plants to 166667 plants/ha by
having 1. 2, 3, ov 4 plants/hill, and at B0 x &Ocm spacing the
populations varied from 20833 plants tao 125000 plants/ha by
having 1, e, 3, 4, or & plants/hill (Table 9). Each plot had 7
rows of which 4 rows of &m were har vested for vyield. The crop
was fertilized with anly 40 kg/ha of nitrogen.

Results :

Millet vyield was little affected by eight fold changes 1n
plant population from 20833 to 166667 plants/ha (Table 9S5),
Again, changing the plants/hill at any given population also did
not affect vield. Similar yvields of wmillet across such a wide
population range waes due to the compensating ability of millet
through tillering. Thus the harvestable heads per plant at 41667
plantse/ha were 12.6 as compared to 3.8 heads/plant  at 166667
plants/ha. Similarly at other spacings, heads/plant wore 20.4 at
a population of 20833 plants/ha as compared to 4.8 heads/plant at
125008 plants/ha. In other worde, heads per unit area were
similar across all population treatments,

The traditicnal tall and late maturing cultivars are planted
at low population of 10000 hilla/ha., "he present study showed
that there 1s no advantage of having higher populations even in
the case of short stetured and short cycle 1mproved genotype.
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However , this vyears' results have to be considered cautiously
because of extremely good soil moisture conditions under which
the crop was grown.

Termites and Establisbment _of Good Crop Stand

lo compare the efficacy of Furadan, Mocap and seed treatment
with HMarshal In controlling termites and 1mpraoving the stand
establishment ot sorghum,

Materials :

AN erperiment was conducted using Furadan 10Y% granules at
twno levels (23kg and 12.5 kg/ha), Mocap at 15 kg/ha and seed
treatment with Marshal 25 ST. Furadan was agplied either all at
sowing, 30 days after sowing (DAS) or split between 1/2 at sowing
and 1/2 at 30 DAS. Simijarly, the entire quantity of Mocap was
either applied at sowing or split 1/2 at sowing and /2 at 30
DAS. Marshal is a new chemical for seed treatment against soil
Insecte and some ear ]y nematodes. There were two treatments with
Marshal-only seed treatment, and seed treatment supplemented with
12.3 Fkgsha of Furadan at 30 DNS. The eleven treatments
tincluding  control) were evaluated in RBD with four replications
(Table &), The gross plot was 6.4 x 6m (8 rows), but the central
3.2 x bm (4 rows) was harvested for yield.

n

Result:

i

¢

Sorghum 1n this experiment grew exceedingly well to produce
finally wvery high yields. The contral itself yielded about 7
t/ha. The termite infestation was rnot at damaging level. This
was  berause the soi1l profile was moist due to good and well
distryhuted  cainfall for wmoest part of the crop cycle, It is a
common obwservation that termites are less active 10 moist
conditions. As  a result there was no worthwhile beneficial
effect due to any of the chemical treatments. Though Furadan 25
kg applied ot sowing or 1n split dose gave an increase of about
one  ton per ha, the value of this i1ncreased produced hardly
covers Lhe cost of the chemical. However , there was severe
infestation of termites at other locations where this exper iment
was also conducted. Hence the results of this trial have to be
considered 1n the light of 1nformation from other sites as well.
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Hethoas

Ihe vAPperIment yay conduc ted at Salak gng Yoldeo. The crops
Bramined L neiuden Mmalze (Mesican Ik, Soybear (g 2443, S 320,
Cowpea Vita-s, Vya Mout ., pear ] millet, ang Crotalaria, At
Salal Crops were sown on flat land oy July o, but at Yoldea they
WETE SO on July 1Y ofter the arvea was plowed oace,

Resul ts .

Bt Dot luratxons, tne cropsg Cstablisheqg 3nd grew very well

for atout two week<, but from then on they were subjected to
Prolonged wnlerloggxng due to good rawnfall in August/September
monthe, Conqequently all crops, except S0ybean, failed
complete]y, 1t wear interestinq to note  that Soybean couyld
SUrvive warter loaging and broduce sgmea pods, though the yield was
small, However the genotypes d;¢ not mature by the optimum

planting time or mushwar i sorghum whiech jo around first week of
Uctover.,

Leswpire thio 1tatiure ot Talny acason crops, the experiments
gave ver, uguiy] Information of the RPotential ot taking two Crops
on Vortien)e 1IN general ., Substantal Vertisuolg area remained
water jugned this year 1n aAnd arouncd Maroua durng hugust/SeptEm-
ber monthy, Since the o1l gre Parr Ly tlat, Uraindgp Can be a
major Constraint tor Luccessfy) rainy S€ason cropping,
Particulariy i good rainfall VEIrsS  such g9 1984, Effortsg
shoulg, thurefore, be made to alleviate the drainage problem by
SUttable tand management system such ae ridges or broadbhed and
turrows,, he valey bottoms ang otrner low lying areas 5ubjected
to Prolungead waterloqging Mmay not perm;¢ rainy seacon Cropping.
Oniy thoee Al geas that .re free from draxnage or SUD )ec ted to
temporar watmrlnqunq may provide OpRortuni t,eq tor rainy season
Cron,ng, However , Lhee esitent o TA 00 North Camerann urider
the abcve twgy Categor e not dngwn ., Mo rarny seasgn crops/-
Nenotypes  shoulg alsn be of short duration types, with Bo to 85
day MIturii, cyele ' order that the fo]lowinq muskwar crop
coula pe Planted 1n time,

e, E{LQQQALLwth‘Q[Miuhpgplg_ilng an_Musbwar, Sor ghum

1) o evaluate the wifect of it feront dates of trnnsplantxng
on wusl wary gng suggest optimu time ro,- p]anting, and

11) To  eramme e tho,: genutypes oact differ@nt]y to planting
dates,
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Methoa:

fwo genotypes, Satrari-7 and Rouwrgour1-28 were transplanted

on four dates at 19 day intervals beginning September 20, The
trial was conducted 1n a randomited blouvk design having four
replications, Fach plot had six rows of 7.5m, of which the
central four rows wore harvested for yield. Spacing used was Im

¥ 0.79m witn 2 plants per hill.,
Results

Ihe two genotypes showed slignhtly, different response  to
planting date (Table B . Safrari-/ gave the highest yield fram
October 9 planting, but 1t showed significant vield reductions as
the planting was delaved heyvond this date, oo that the NMovember S

planted crop  produced less than half ot that trom October 9
planting. Bourgour1-28 gave the highest yield from the ear liest
planting on September 2o, Thouwh 1te vield also decreased  with
delayed planting, the  reductions were not as marlbed as in the
case o1 Yafyary-7. Hignificant changes wer e observed due  to
delayed planting an vespect ot percentage plante, that survived
and lenguh ot grewing cyvcle. Percent plants that established
decreaced g the planting wae delaved, more 10 the rcase of
Sarvara than with Bourqgoura, Late planting also  caused early

flowering; while the tirst planted Satrarviy took &8 days for SO%
tlower yiog, the  Septembeor 20 planted crop tlowered 1n only 93
days. S1ml larlv, the  fairst planted Bourgouri flowered 1n 78
dayo, bt the latest pranted crop ftlowered 1n 56 days. Since the
T1nal plant stana achieved 10 late planted crops  was still
sufticirenr for normal yields of muskwars sorghum (see results of
SeCtion ..., redquced plant stand may not be the major cause
tor yvield reductions. The vield loss could be attvibuted to the
reduced plant growtn au a result of roduced profile moisture with
dgelay tn planting, and photoper 1odic responce of these cold
SCason 50 ghums to the ensuing short days. The results suggest
that carly planting 1mmediately after the cessation of rains 16
the boot aptiorn for these dry season sorghut 3,

4.2.0 Regponse of Muchkward Sorghum to_Blant _Population

Objective
To «wtudy  the response o1t Ltwo wmuskwary genotypes  to  plant
population.

Methods s
The wludy wan conducted at Salal cv, Safrari-7 and at Yoldeo
Using Cov.at . bBourgour 1 -26. MNive plot copulations (see Table @)
vere cvoluated 1n four replications ot a randomized block design.
The plot si12¢ was 6m -~ Bm, but the four central rows from 4m were
harveoted for yield. At Salal planting was done on October 10,
and harvesting on February 12, 19€7. At Yoldeo planting was
carried out on Octobey 1S and harvesting on February 7, 1987.
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Results

Yiolds were not atiocted by plant population 1a tne range of
10000 to S0000 plants/ha examined 10 this study ot both  Salak

(Table 9y and Yoldro (Table 1O0). Safrari-+/ showed slight
1mprovement tn 1t yireld with higher than 26647 plants/ha, but
treatment differences  wer . not  significant. Stalk vields
followed «imilar rvesponse pattern as ot the graimn vield.
Obviously, the crop hes considerable plasticity 1o its ability to
adjust to plant population changes, The compensation at lower
population was by means of higher percentage o7 plants bearing
panicles and by 1ncreased panmicle weight, For example, the
percent plante that i oduced gamicles increased from 58% at 50000
plants ‘ha to  8d% at 1000 planta/ha. Similarly, the pamicle
welrght imcreased trom &7.7 g to Jiolbg ot the respeclaive above
populatione (Table Y. Such a wide plasticity of muskuariy sor-
ghum  to plant population 15 agvantageous 1n that 1t permits one

to plunt o reasonably low population without atfecting vield and
save  jlanting labour which 15 a majyoer constraint at the time of
planting. Lacl ol response to plant population even 1n a good
year csuch  as 1986 suqgest that there 1s very little scope  for
increasing plant population over tre ygenerally adopted level of
10000 plantssha an other years,

a0 Feopoanve of HMuskwary to bectillzation ang Mulching
Ubgectiven

lo cramine whether tertilization and mulching would have any
oultive aftect oo munskwaril yileld,
P ¥

Methods

lwo  tertilaty treatmentas (G g, 40 g M ¢ 40 kg P_O_) in
combination with and without mulching and a control weré “eval-
uated on Satrari-7 and Bourgour 128 1n a BBD layout over four
replications. Fertilizer wae applied 1n a hole made similar for
planting Scm away from the plant, which was closed after place-
ment ot the fertilicer . Mulch was created uti1li1zi1ng the straw of
tall graenlnaceous weeds that grew over land during the fallow
periuvd. bLach plot haa five rows o1 8.25m at one meter apart, the
three centiral rows were meant for yield estimation. Crop was
transplanted on September &8 which matuced 1in about 1195 days.

Resulls :

The  crop 1 this  experiment  grew  very  well trom the
beginning  ang produced fairly high yields (Table 119, This may
be due to better so1l moisture from early planting as compared to
that for later planted craops 1n other trials. This further

confirms  the carlier observation that muskwar i should preferably
be planted aus early a4 poussible after the rains havie stopped.







At  Fouda the du ect seeded crop established very  well and
grew as o normial crop. The untertibreea plote anitially showed
phosphor us defiviency symptoms but the plantys recovered with age.
However , the crop did not establish well at Salak because of
patches of water stagnation. Early vigor ot seedlings was poor
and there was even stand mortality. This might be due to lack of
aeration au the profile ot this neavy clay soil was  saturated

with water 11 September. The seedlings siowly packed up growth
with dryving ot the soil. lhus, draitnage may be a canasti aint for
darect weeding of musiwarl on heavy black soils, The direct

seeded Bouwrgour: taillered protusely but considering the limited
quantity of so1l moisture, the tillers were removed and only the

main  stem  was allowed to maturity. Absence ot tiliering on
Safrari  suggests that 1t 18 a genetic character. The direct
speded  and transplanted crops flowered and matured around the
same time. Hetween genotypes, Safrari was about 10 days earlier

than Bourgoura. As there was no other sorghum 1n Mouda there was
severe bird damage on thne yellow grained Safrari, so the results
of this variety were highly varaiable (lable 12). However, there
was  ne damage on this variety at Salar and on the red qgrained
Bour gour 1 at both cites,

The results of Bourgouri at Mouda i1ndicate that the direct
seeded  crop could yield as good as che transplanted crop (Table
12). But at bSalak the direct seeded crop did not perform as well

as  the transplanted crop (Taole 11 and 12). Yield of direct
seeded SHatvar i was only 50% of the tvansplanted crop while the
same  with Houlrgour: was at least 78%. Bourgourai, but for the

undesirable character ot tiller ing, appears to be adapted better
for direct seeding ttan Satrara, Though there was no significant
effect or fertilisation, the combined application of nmitrogen and
phosphorus  whowed  an ancrease ol about 300 kg grain per ha at
both locatione, Ihe occurrence of P deficiency and lack of any
response to oampl, that the beneticial effect of fertilization
may praimaraly be due 1o pnosphor uas.,

The resul te ot these studies should be treated as
preliminary and 1t 16 daitficult to evaluate the potential of
direct seeding ol muskwari at this stage. However, this needs to
be explared turther 1n conjunction with rainy season cropping.

4.3 Cond lusions/Recommendations

A most of the trials were 1nitiated only recently, firm
recommnendgations may not be possible at this stage. However, the

following suggestions emerge fram this year's studies.
C o]

i, A plont population of 62500 plante/ha should be used for the
local and 1mproved sorghum genot ,pes., This can be achieved
Ly wowing  sorghum at g spacing of 80 x 4Ocm and leaving &2

pianta/hi ]},
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Pearl millet can be planted at much wider spacing. N density
of about 40000 plants which can be obtained by BO » 6Qum  and
2 plants/hi1ll 15 recommended.

Sorghum that follows fertilized cotton 1s unlikely to provide
econuomic responses to tTertilization. However, this needs
further vertitfication on diverse soi1l ty..rs,

The short duration and high yielding sorghums such as & 33
can be planted as late as July end with economically viable
yieldes.

Muskwari sorghum should Le planted as early as possible
immediately after the end of rains.

Direct seeding of muskwari sorghum seems to be possible on
somewhat lighter soils. But its scope needs to be considered
1n the context of rainy season cropping.

Resporse  of muskwaril sorghuam to plant population beyond the
normal 10000 plants/ha is rather small. However, a density
of 20000 plants/ha at | x Im with 2 plante per hill may be
suggested as a safe level of ensuring the required stand for
potential vields.
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TABLE 1

EFFECT OF NORMAL vs TIED RIDGES AND PLANT POPULATION ON SORGHUM, GUIRING 1986

Plant Population Land Management (kg/ha)
(Plants/ha) Normal Tied Mean
ridges ridges
62500 5442 5248 5345
83335 5615 6567 6091
104200 5060 5640 5350
125000 4948 5808 53718
Mean 5266 5816
SF. + 198 + 278
CV (%) 14,2
TABLE 2

RESPONSE OF SORGHUM FOLLOWING COTTON TO N, P2 05 AND K20 » GUIRING 1986

N Py Oy 0 40 Mean

(kg/ha) '
K0 O 40 0 4n

0 5357 5382 4911 5030 5170
40 5514 5610 4408 5365 5224
80 5580 5019 5378 5450 5356
120 5481 550 1 561 ssuk
Mean 5483 5390 5019 5408
Mean (P205) 5436 5211
SE + 247
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TABLCLC 3

EFFECT OF PLANT POPULATION AND PLANTS/HILL ON SORGHUM CULTIVARS DAMOUGARI AND S-35

POPULATION PLANTS/HILL DAMOUGARI 5-35 MEAN
(plants/ha) ——— —_—
1 3338 3526 3432
62500 2 3437 3185 3311
3 3072 3635 3354
Mean 3282 3448 3366
1 3157 3500 3329
83333 2 3435 4131 3783
3 3587 4125 3856
Mean 3337 3683 3656
MEAN 3310 3566
SE (variety/population  + 119 SC (general) =+ 290
TABLE &

EFFECT OF PLANT POPULATION AND PLANTS PER HILL ON YIELD OF SORGHUM (CV,5-35),GUIRING 8

PLANT POPULATION 1 PLANT/HILL 2 PLANTS/HILL MEAN
(PLANTS/HA) (kg/ha)
41667 4730 - -
62500 5360 5260 5320
83333 496) 5183 5072
104200 5142 5105 5124
125000 4626 5086 4856
MEAN 5022 5163
SE + 206
oV (%) 8.4
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TABLE 5

EFFECT OF PLANT POPULATION ON TILLERING AND YIELD OF PEARL MILLET (cv,INMV 8212), GUIRING 198

——

1 SPACING PLANTS PER HILL DENSITY (plants/ha)  HARVLSTABLL HEADS (n®) YIELD
(cm) ' per hill, per plant (kg/ha)
1 41667 12,6 12,6 2859
2 83333 13,2 6.6 2892
80 x 30 3 125000 14,7 4,9 3035
4 166667 15,0 3.8 2692
2870
1 20833 20,4 20,4 2848
2 41667 24,4 12,1 . 3290
3 62500 22,2 1.4 3022
80 x 60 4 83333 23,6 5.9 2773
6 125000 28,9 4,8 2903
2967
SE + 157
CvV (%) 10,7
TABLE 6

RESPONSE OF SORGHUM TO FURADAN, MOCAP AND MARSHAL, GUIRING, 1986

TREATHENT HIELD (kg/ha) INCRCASE OVCR CONTROL
: %) (kg/ha)
CONTROL 6933 - -
F 25 7951 + 15 + 1018
F 25 (30 DAP) 6701 -3 - 232
F 25 (1/2+1/2 30 DAP) 8210 + 18 + 1277
F 12,5 6932 0 0
F 12.5 (30 DAP) 6868 -1 - 65
F 12,5 (1/2+1/2 30 DAP) 7162 +3 + 229
M 15 6645 -4 - 288
M 15 (1/2+1/2 30 DAP) 7174 +3 + 261
MS T 7622 + 10 + 689
MS T+ F12,5 (30 DAP) 7524 +9 + 591
SE + 454 CV (%) = 12.6
F-10% FURADAN, M-MOCAP, MST-MARSHAL SEED 1RCATHMENT

DAP - DAYS AFTER PLANTING
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EFFECT

OF DIFFERENT DATES OF SOWING ON SORGHUM (cv, S-

TABLC 7

GUIRING, 1986

35) AND PEARLMILLET (cv, INMV B212)

SOWING DATE SORGHUM PEARLMILLET
YIELD ~ CHANGE IN YIELD CHANGE IN YIELD
(kg/ha) YIELD (kg/day) (kg/ha) (kg/day)
*27 JUNE 5540 - - -
* 5 JULY 5224 - 40 2870 -8
12 JuLy 4988 - 37 2647 - 34
23 JULY 4315 - 45 3073 -
31 JuLy 4036 - 44 2040 - 129
SE + 270 + 270
v (%) 9.6

* Yields from adjacent experiments with
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TABLE 8 EFFECT OF DATE OF TRANSPLANTING ON MUSKWARI SORGHUM, 1986-87

DATE OF PLANT STAND STAND WITH PANICLE GRAIN YIELD
PLANTING AT_HARVEST PANICLES WEIGHT
SAF-7 BOURG-28  SAF-7 BOURG-28  SAF-7 BOURG-28  SAF-7 BOURG-28
(PLANTS/HA) (%) (c) (KG/HA)

20 SEPT. 24666 26666 86 86 62 81 1036 1490

5 ocT. 26000 25000 95 93 62 69 1260 1173
20 ocT. 14000 25000 88 85 73 66 743 1110

5 NOv. 13666 18000 83 83 57 67 520 783
MEAN 19583 23666 88.0 86.7  63.5 70.7 890 1139
SEM + 890 - 6.7 96

CvV (%) 8.2 - 20.0 18.8




TABLE 9 RESPONSE OF MUSKWARI SORGHUM (CV. SAFRARI-7)

TO PLANT POPULATION, SALAK, 1986-B7.

SPACING* PL/NT STAND AT PANICLE PANICLE GRAIN STALK

(M) POPULATION HARVEST NUMBER WEIGHT YIELD YIELD
(NUMBER PER HA) (G) (KG/HA)

1x2 10000 8154 8194 210.5 1350 1450

1x1 20000 15611 14166 126.3 1394 1376

1x 0.75 26667 17638 16250 124.3 1575 1397

1 x 0.5 40000 30472 22027 88.5 1580 1564

1x 0.4 50000 38416 29166 67.7 1572 1340

SEM + - - - 13.3 100 130
Cv (%) - - - 21.5 13.4 18.3

* TWO PLANTS WERE PLANTED IN EACH HILL
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TABLE 10

RESPONSE OF MUSKWARI SORGHUM (CY.BOURGOURI-28)
T0 PLANT POPULATION, YOLDED, 1986-87.

SPACING" PLANT STAND AT PANICLE PANICLE GRAIN STALK
(M) POPULATION HARVEST NUMBER WEIGHT YIELD YIELD
(NUMBER PER HA) (G) (KG/HA)
1x2 10000 10000 10000 177.0 1389 1720
1x1 20000 18833 18194 101.0 1430 1722
1x 0.75 26667 24444 23111 85.7 1483 2087
1 x 0.5 40000 37638 31250 62.0 1444 1639
1x 0.4 50600 49444 35750 53.5 1475 1847
SEM + - - - 4.2 69 88
Cv (%) - - - 8.7 9.6 9.8

* TWO PLANTS WERE PLANTED IN EACH HILL
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TABLE 11 RESPONSE DF MUSKWARI SORGHUM 10 FERTILIZATION SALAK, 1986-87

FERTILIZER GRAIN YIELD (KG/HA STALK YIELD (KG/HA
(KG/HA) SAF-7 __ BOURG.-78 SAF.-7 _ BOURG.-28

o 1062 1030 1798 1516
40N 1240 1499 2080 1967

40N-40 P20, 1272 1544 2020 1846

40N MULCH 1365 1297 2133 2250

40N-40 Py0g 1434 1507 2444 2020

MULCH

MEAN 1275 1375 2091 2940

SEM + 148 222

vV (%) 22.5 22.0

'F TEST' SIGNIFICANT ONLY FOR THE COMPARISON OF FERTILIZER VS NO FERTILIZER
IN BOTH PARAMETERS.
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TABLE 12 (COMPARISON OF THE PERFORMANCE OF DIRECT SEEDED VS TRANSPLANTED MUSKWARI SORGHUM

AT THREE DIFFERENT FERTILITY LEVELS, 1986-87.

MOUDA SALAK
DIRECT TRANS- DIRECT SEFDING
TREATMENT SEEDING PLANTING GRAIN STALK
(KG/HA) (KG/HA)
SAFRARI-7
0 544 370 743 1573
40N 454 750 637 1340
40N-40 P,05 233 420 677 1597
MEAN 414 513 685 1503
BOURGOURI-28
0 1050 841 970 2106
40N 1075 942 1000 1957
40N-40 P20 1358 1158 1260 2350
1161 980 1076 2137
SEM + 185 272 85 193
LV (%) 47.0 73.2 19.4 21.2




R1CE BREEDING

INTRODUCTION

Rice 15 an important crop in Cameroon and is fast gaining
popularity as a major food crop both in the urban and rural

areas. Eighty-two percent of the total production is by
government 1nitiated irrigated rice development projects and the
remaining 1B percent is by traditional cultivation. Due to the
intensive nature of production by the irrigated rice development
projects, the need for improved varieties and Cultural practices
is very great. As a result, research is geared to solve the
problems in a practircal manner and for this Purpose, research is

conducted mostly at the production sites to solve specific
problems.

follows :

- Society for the Expansion and Modernization of Rice in Yagoua.
(SEMRY) - 10,000 hectares.

~  Upper Noun Vvalley Development Authority (UNVDA) - 3,000
hectares.

- Seciety for the Development of Rice in Mbo Plain (SODERIM)
2,500 hectares.

The estimated total production of rice in 1985/86 was
101,000 metric tons. SEMRY, based in the extreme north province
where the constraints are few and with facilities for cdouble
€ropping, produces the most, UNVDA and SODERIM which are situated
in the mid-altitude regions of narth west and western provinces
also contributed to the total production.

Apart from the large irrigated rice development projects,

rice is also grown by small farmers under traditional
cultivation, Efforts were made to reach them with the new
technologies 1n collabaration with the Testing and Liaison Unit

of the NCRE Project and with extension agencies of these areas,

Limited support was also extended to the research conducted
in the North Province, where Karewa Experimental Farm is about to
pioneer the cultivation of irrigated rice in large areas.

Though the priority is for irrigated rice, upland rice
research was also conducted in the North West Province, in order
to support local farmers and have the technology available, when

required, by the development projects of the country.



CONSTRAINTS

The varietal constraints to increased production for both
irrigated and upland rice at UNVDA in Ndop Plain and SODERIM in
Mbo Plain are as follows :

GENERAL
- High and stable yields
- Resistance to diseases
. Leaf blast
. Neck blast
- Tolerance to low temperatures
- Good grain quality (long translucent grain with good keeping
quality).
- Photosynthetically efficient under low light intensity.
- Resistance to lodging.
- High miiling recovery.
- Short/medium duration.
- Response to fertilizers.

SPECIFIC TO NDOP PLAIN - IRRIGATED
- Resistance to sheath rot disease.
- Resistance to grain discoloration.

SPECIFIC TO NDOP PLAIN - UPLAND

- Resistance to leaf scald disease.
-~ Resistance to brown spot disease.
~ Early duration (90-120 days).

~ Early seedling vigour.

METHODOLOGY

The methodology adopted was generally similar to that of
previous years. On the short-term, introductions of fixed and
elite 1lines adapted to African conditions were brought in and
screened at the different sites for suitability as varieties per

se or as donor parents. On the medium term, segregating early
generation materials from selected parents were screened for
suitable material. On the long-term, the hybridization program

was continued with adapted parents to develop superior genotypes
for the specific ecologies of the country.

In order to screen and test the materials for suitability, a
number of trials were conducted at each location. The number of
lines, replications and plot sizes varied according to the
precision that was necessary in each trial.

The observational nurseries, with large number of lines,
were evaluated in two to four row plots of S metres length. The
Plots were also unreplicated. All yield trials were conducted in
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randomi zed complete block designs with 3 to 4 replxcations, each
plot being 3m x Sm, e number of entries for these vield trialg
varied from 25-195 entrijgg, The elite varietal trials compr ised
b7 Promising entries with pPlot sizes of P00 m  and were unrepli-
cCated.

N number of tarmer g field rice varietal trials were
conducted 1n collaboraotion with the lesting and Liarson Unit of
the NCRE Project and directly with Extension agencies in  small

farmer areacg, The number of entries were limited to Tour or five
Promising lines and the plot s)z2es were generally 200-300 n for
2ach  entiy per farmer , These trials should give 4 tair

indication of the Promsing entries 1n the farmers® fields.

Under irrigated conditions, 2 to 3 seedlings were
transplanted 2S¢m « 25cm at 3-4 weeks after sowing the seed, At
Mbo Plain, N and KEO were applied at the rate of 60 kg/ha in 3
splits, P.0O. was dpplied at the rate of 120 kg/ha as g4 basal
dose. At LNaop Plain N wag applied at the rate of 50 kg/ha in 3
splits. PPO5 and kBO were each applied at 30 kg/ha as basal
doses.

Under  rainted upland conditions at Ndop Plain, the speds
were drilled in rows 29um apart, at the rate of 70 kg/ha, N was
applied ot the rate ot 60 kg/ha in 3 splits, P,O,. and K_0 were
applied as basal doses ot the rate ot 40 kg/ha. Ronstar St the
rate ot 4 |/ha Was applied as a pPre-emergence herbicjde, one day
after SOwInNg. At Mhbo Plain, no upland trialw were conducted in
1985~846 due tn budgetary tonstrainte,

Weeding at al] the locations and In each ecology was carried
out manually whenever necessary,

OUTPUT  (RESUL Tg)

During the year 1Y86-87, 4 total aumber of 29 trials were
conducted  at  Mho Plain and Ndop Plan under both Irrigated and
upland conditions, Greater emphasia wag placed on the irrigated
ecology as th. WaAas more important at these two locations,

In the pacst ftew YAl S, o number of lines Superior to that of
the ex15ting cultivare were adentified and confirmed al these two

S1tes, Thisg year, the search continued to Improve on the new
Iirnesg, through Introduc tions ang hybridization with greater
selection precssure, fur Character 1oL -, tulth as resistance to

prevalent diseases, tolerance to cooler temperatures and better
Ovain quality,

160



MBO PLAIN

Irrigated :

One hundred elite lines from different programs in Africa-
coordinated by I[IRTP-Africa - were screened aoan the basis of
resistance to prevalent diseases and desirable agronomic traits.
24 lines were selected for further testing.

In the four early duration trials conducted during the year

a number of entries showed promise. They are YR 1B05~-17-3-2
(6234 kg/ha), P2231-F4-138~1B (5238 kg/ha), P3059 F4-87-2-1B
(4845 kg/ha), BR14-83-127-3 (5018 kg/ha), P1035-5-6-1-1-M (4932
kg/ha) and PI1377-1-15M-4~1M-1 (4820 kg/ha). These were not
significantly different from the 1mproved check, ITA 222 (4901
kg/ha), 1in yield, but the grain quality uof most of these entries

appeared to be superior.

In the four medium duration trials conducted P881-77-6-B-CR-
6-7 (6350 kg/ha) Bouake 189 (5881 kg/ha), Nang Ng Hiep 75-5 (4213

kg/ha), 2B2.13 (35293 kg/ha), Pl1274-6-8M-1-3M-1 (4913 kg/ha)
M376~-146-1 (5136 kg/ha) and IR 25620-68-3-2-1-3 (5091 kg/ha) were
high yielding. Nang Ng Hiep 75-5 and 2B.13 did not possess good
grain quality. The others were comparable to CICA B and ITA 222

which were used as 1mproved checks.

In the elite varietal trial conducted this year at 3 dates
of sowing Nang Ng Hiep 75 75-5 yielded well (5302 kg/ha) followed
by 1TA 222 (5131 kqg/ha), ITA 233 (5009 kg/ha) and CISADANE (4910
kg/ha). The grain quality of Nang Ng Hiep 75-5 needs to be
improverd.

The hybridization work was continued during the year and in
some crosses F2 seed has been obtained. These will be tested in
the coming year, and the program continued.

NDOP  PLAIN
Irrigated :

174 entries specifically introduced for cold-tolerant areas
were screened. 18 selections were obtained for further testing
on the basis of tolerance to cold, resistance to diseases,
desirable agronomic characteristics and quality of grain.

In the three variety trials conducted for this location

B2983G~5R-43~-7 (3045 kg/ha) B2983G-SR-2-9 (3014 kg/ha), B33B1F-
SR-95-25 (3757 kg/ha) CISADANE (3658 kg/ha), B2161-C-M-57-1-3-1
(3695 kg/ha) RNR 25&92 (3715 kg/ha) were found to be high
vielding. The grain quality of most nf these lines are fair.
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2
In the elite varietal trial corducted on an area of 200 m

for each entry, RNR 294692 was the highest yielding (4345 kg/ha)
followed by B2161C-MR-57-1-3 (4145 kg/ha) and R2938~SR-S51-1-28-1
(3265 kg/ha), IR 7167 -3R-2-3, the improved variety, recently
released for cultivation yielded 3180 kg/ha.

Generally the grain yireld 1n all the trials at this location
were lower as they were affected by a hailstorm just after
flowering.

UPLAND

230 entries from IRTP-Africa were screened and 5l entries
were selected on the basis of resistance to diseases, desirable
agronomic traits and tolerance to cooler temperatures. These
will be tested in 1987-1988.

In the two varietal trials cerried-out Seratus Malam Mutant
was the highest yielder (3640 kg/ha) followed by B4023 d-tb-33
{3371 kg/ha) IRAT 104 (3000 kg/ha) and M1B8 (2821 kg/ha). The
local check, IAC 25 yielded 1263 kg/ha. IAC 25 is a shorter
duration variety compared to the others.

MULTI-LOCATIONAL TRIALS

In the irrigated trials conducted in the farmers fields of
Tinge - Menchum Valley, in collaboration with the Village
Community Extension Project, Bafut, ITA 222 continued to perform
well followed by CISADANE, CICA 8 and ITA 212. It appears that
farmers have indicated preferences for these improved lines.

In the upland trials conducted at Babungo-IRA ISA & was the
highest yielder (4017 kg/ha) followed by IRAT 112 (3865 kg/ha),
IRAT 109 (3520 kg/ha) and the local check M55 (3515 kg/ha).

In Befang-IRA, too, where the upland trial was conducted ISA
6 was the highest yielder (4766 kg/ha) followed by ITA 208 (4454
kg/ha), IRAT 112 (4188 kg/ha) and the local check (3781 kg/ha).

HYBRIDIZATION

The hybridization work continued during this year and in
some crosses, FZ seed has been obtained. These will be tested
during the coming year in the field. Efforts have been made to
strengthen this aspect of our program in order to provide
materials for the different ecologies of rice cultivation in the
country.
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ACHIEVEMENTS

Irrigated
Mbo Plain

It has been confirmed that varieties such as ITA 222,
CISADANE and Nang Ng Hiep 75-5 are stable over the vyears and
could vyield over 5 tons/hectare in the second season at Mbo
Plain, Nang Ng Hiep 75-5 and CISADANE are fairly resistant and
ITA 222 is moderately resistant to the disease blast. The grain
quality of ITA 222 and CISADANE are acceptable while that of Nang
Ng Hiep 75-35 needs to be improved. These lines are now in the
seed multiplication stage at this site.

lt 1is also encouraging to note that a few new entries such
as P8B1-77-6-B-CR-6-7, Pl1274-6-8M-1-3M-1 in the medium duration
category and YR1B805-17-3-2, P2231-F4-138-1B, BR14-83-127-3 in the
early duration category are showing promise in this location.
These will be tested further to test their stability.

Ndop Plain

The recently identified variety IR 7167-2-3 was released for
general cultivation by the rice development authority UNVDA this
year. Through it yielded well in the experimental plots this
year too, there 1s a another entry showing equal greater promise.
RNR 29692 has yielded well and shown stability over the past few
years. The grain quality of RNR 29492 is similar to that of IR
7167-33-2-3 medium long grain and hence need to be improved.

New entries such as B 2983G-5R-43-7, B 2983G-SR-2-9 and B
3381F-SR-95-25 appear to be promising at this location. These
need to be tested further.

Tingo-Menchum Valley

In this valley where small farmers cultivate rice, ITA 222,
CISADANE, CICA B8 and ITA 212 have performed well and it appears
that the farmers have indicated a preference for these improved
lines.

Upland

In the upland trials conducted in the North West Province,
ISA &6 appears to be the mnst promising followed by IRAT 112, IRAT
109 and ITA 208. The grain quality of these varieties are
acceptable to the farmers.
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Problems

Vehicleg tontinued tg break-duwn and the replacements did
arrive during the 1986--g7 Cropping season,

Machinery and e€qQuipment ordered a few yearsg earlier hag
arrived and this hampered the wori,

Budgetary Constraintg imposed an the work hag its effect
the smaooth running of our trials,
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Table 1,
PERFORMANCE OF PROMISIKG SELECTIONS UNDER IRRIGATED
CONDITIONS OF MBO PLAIN AT THREE DATES OF
PLANTING IN 1986,

SINGLE PLOTS : 200 M2

GRAIN YIELD (KG/HA)

GENOTYPE IST DATE oND DATE  3RD DATE
ITA 222 5074 5808 4513
NANG NG HIEP 75-5 5020 57206 5182
ITA 233 L961 5182 4,886
ITA 212 4793 2645 3708
CISADANE 4551 5295 4,886
cica 8 L1162 3136 2802
IR 3273~339-2-5 3163 3298 3945
MEAN ks32 4438 4275

The above promising selections were each planted on 200 m2
cach at 3 different planting dates to show its versatability in different
environments, Nang Ng liep 75-5 was the most stable followed by ITA 222,
ITA 237 and CISADANE(Table 1).

ITA 212 and CICA & were affected most and were found to be
susceptible to the discase blast ip the later plantings.

oo-/ooo
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Table 2,

PERFORMANCE OF PROMISING SELECTIONS UNDER
TRRIGATED CONDITIONS AT MBO PLAIN,

GENOTYPE 1982 = 1985 1986 OVERALL

NUNBER  A(BROGE  NJUUER AVERAGE “¥?gﬁgE

TRIALS  (KG/HA TRIALS (jiG/ilA) (KG/HA)
ITA 222 8 5508 7 4815 5184
ITA 212 9 5315 3 3715 ka3
cica 8 9 5101 3 3367 667
CISADANE 5 hg77 3 hg10 hgsa
IR 3273=339-2-5 13 4796 3 3469 hish?
TAINAN 5 14 4189 - - 418y
HANG NG HIED  75-5 - - 5 5426 5426

Table 2 gives the performance of promicing selections over

the yoars 1982-1086 under irrigated conditionsn at Kbo plain,

Thoupgh some of Lhene selection:s arce only moderately resistant
to leaf tlant discase, they still pive grain ylelds nearing 5t/ha,  ITA 222,
ITA 212, CICA B and IR 3273-339-2-5 are now in the seed multiplication stage
with the parastatal body.

VAR
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Table 3.

PERFORMANCE OF PROMIGING

SELECTIONS UNDER

TRRIGATED CONDITIONS

AT NDOP PLAIN.

1982 - 1985 1986 OVERALL

NUMBER AVERAGE NUMBER  AVERAGE AVERAGE

GENOTYPE OF YIELD OF YIELD YIELD

PRIALS  (KG/HA) TRIALS  (KG/HA) (KG/HA)
RIR 29692 5 5808 3 3815 5060
B21CIC~-MR~57~1-3-1 7 5742 3 3779 5153
B26838~8R=51~1-2=1 7 550% P %180 4989
TR7167=33u0=73 12 540 4 2969 4860
IR 2061-522-6-9 7 4825 2 2979 Li1s
TAINAN S (CHECK) 1 4100 4 2hs52 3660

Table 3, shows the performance of promising selections under

irrigated conditions at MNdop plain over the years 1982-86, Though TR 7167-33-

2-3% was not the highest yielder,

similar to that of IR 7167-33-2-3 but yields better,

its overall performance is good, RNR 29692 is

Though the two Indoncesia,

lines(B series) yield well, the grains shatter and this needs to be improved,
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Table k4,

PERFORMANCE OF PROMISING SELECTIONS IN

BABUNGO - 1140 M,

MULTI-LOCATIONAL UPLAND TRIALS,

PLANT DAYS TO GRAIN YIELD(KC/HA
GENOTYPE HEIGHT  50% FL. 198 1985 1986 AVERAGE

(cMS) (DAS)
IRAT 109 74 108 3780 4375 3520 3892
IRAT 112 76 102 k250 3156 3865 3757
M55 (CHECK) 102 125 3670 L4031 3515 3739
ITA 208 86 123 3220 4000 3394 3538
ROK 16 119 125 2310 3672 2816 2932

FERTILIZERS: N- 60 KG/HA, P?O5

BEIFANG - 700 m.

- ho KG/HA, KZO - 40 KO/HA,

PLANT DAYS TO GRAIN YIELD (KG/HA)
GENOTYPE HETGHT — 50% FL. 1984 1985 1986 AVERA(

(cM) (DAS)
ITA 208 88 94 4000 4375 hhsh héﬁ
IRAT 112 8o 80 3300 3688 4188 372
IRAT 109 75 83 3175 4828 3125 370¢
ROK 16 116 99 3225 4250 3579 3688
LOCAL(CHECK) - - 3700 1438 3781 2972

FERTILTZERS: N-60 KG/IA, P?O5 - ho KG/HA, K

2

0 ~ 40 KG/HA,

Table 4, shows tho performance of promising selections in the

uplands of Babungo and Beifang. Though the altitudes are different, the sami

variotios appear to do well and thege varleties could be tested by farmers

and dovelopment agoncleos before large zcale cultiwation,
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R I CK AGRDNOMY

INTRODUCT 11 ON

Nineteen hundred eighty-six was the ti1tth year ot activities
of the NCRE Rice Agronomy team based at IRA-Dschang. As  in
preceding years, 1986-87 trials were conducted at Mbo and Ndop
Plains, and most activities were involved 1n irrigated rice
research., This year, upland rice research plans at Mbo Plain was
completely deleted because of non-funding this research item by
SODERIM. However, activities in cropping systems component
technology research were continued because this research was
tunded by SODERIM. Majority of this yedr's trials were follow-
ups of preceding crop seasons to confirm earlier findings. No
new trials were planned this year because of [RN  budgetary
problems. The 1986-87 research plans and their execution,
therefore, were limited to available resources from JIRA and
financial supports given by SODERIM at Mbo Plain and UNVDA at
Ndop Plain,

Inspite of continued i1nadequacy of technical hands available
to the team since the inception of the project the team was able
to conduct appreciable number of fie.d trials at Mbo and Ndop
Plains to maintain the continuity of the past work and generate
additional information to attain set research goals, and
facilitate on-the-job training to the junior IRA scientists and
tield technicians working with the team.

This year, the trials at Ndop Plain were h.t by a unexpected
hailstorm on the 31lst of October, 19846 and caused considerable
damage to the experimental plots at post-heading and early
maturity stages on the day of hailstorm.

Among the 1mportant and critical agronomic constraints
affecting yields of rice and other crops at the two locations the
following were given priorities, and research plans were drawn to
find appropriate solutions to the constraints :

1. Time of planting of the locally selected best rice lines at
the two ecologies (Mbo and Ndop Plains).

2. Methods of land preparation for irrigated rice at Mbo Plain.

3. Efficiency of different fertilizer products with respect to
their quantities, time and methods of application.

4. Green manuring, a low input technology, used to improve rice
yield and maintain soil fertility.

5. Fertilizer needs of wupland crops at Mbo Plain including
maize, soybean, cowpea, sweet potato and cassava.
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hand bhoe with respect to raice yvield and N efficioncy 1n contrast
to our earlier two vears findings., Based on the mean roesulte of
the last three  years' triale 1t could be concluded that the
superiority ot landg preparation methods in respect of N responue
and  vice  vields otand an the follaowing arder s Caye wheel IRRI
power tailloy hand hoe.

o the Sth crop ot THOFFER P-qoun (e U a) ol Ndop Plain, TP

at &0 kg P 0. /ha produced the highegt Oeatn yield, Phosmalk  ang
TCP  were ‘1ﬁfnr|or to 15 1n the Sth “Crop. Based on the mean
resultes ot the I gt Frve (rop seanons 1?00 -86) 1t may be
conc ludeaed that a) he Lthiree Pogsourees tested ot Ndop Plarn wer @
almoat equally etrective ar, irrigated ice with recspect to rice
yirelds. Uver five crop LeALHNG, however, plaote ecelving 60 kq

P,,Us/lm as TSP produced the highest grain yield.
[ o4

At Mbo Plain, tn the firat reop 9t o trial compar ing L5P,
15P, DAR, BCP, and  TCP  as P epurces for 1rrigated rice the
highest vield was recorded for nlotys receiving 49 kq PﬁO./ha as
T8, In the socond crup ot along-term study compallnqhthe rates
and  frequencies of P application 1n Ivrigated rice at Mbho Plain
on  marked effect of ei1thec P rates or frequency of fertilizer

application was oboerved on raice vield, Ihese trials need to be
continued on the  same tayvout at leact for tive «rop seasons
before any conclusion Can e drawrn an 1, ol e,

In the date of Flaviting trial at Ndop Plain, three of the
five test lines had the bighest yields when seeded end of May and
transplanted  about o month atter seeding. Subsequent seeding
dategs recsualtted an o osr1eld declines 1n all teat lines, except July
0 seeding which pProduced higher grain yields., N1 teot lines
erxcept Tavoan -V had a vy low graimn yviclds whoen seeded on Nugust
1o and traneplanted three  weplkg later, Based on  several
parametery pvagluoted o thaa trial t could be concluded that
under  Ndop Plain ecology IR 7167-34-2-3 and Tainan-V  could be
planted lute  (seeded mid-August) with a sactrifice ot  about S0

percent vield losses, Ilhe rest of the cultivars (elite
selections) mus t be greded latest by the end of July  and
transplanted 3-¢ weeks  after seedlng 1N ourder to achieve

sati1sfactory agrain vields,

At Mbo  Plain, etfect of planting dates on varietel grain
vields varied with cultivars, Among Lhe seven elite selections
tested 1 thieg tyial Cisadane pertformed wel ) I all plantings
(secded (.t I5th  and 29th August and transplanted four weeks
after seeding), Cica-8 and 11A 212 were considerably affected by
blast I all three plantings, ITA Pep, N general, performed
better in Lthe later secding, Ihe trial ahall bLe tollowed up  in
1987 to  generate more  antormation on varietal teactions to
planting dates at Mbo Plain,

Nt MNdog, Flain, 1986 1 ooyl te confarmed voar ]y findings that
I-5 weeks ol stedlings or o optunum for short duration cultivarg
while foy medium o Jong duration cultivare sendling  ages at
transplantlnn could he extended upto about &-7 weeks  without
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We are ina posittiron to tentatively vecommoend fertilyzer
needs of mat e, COWPEM, sweel potato, a4 sovbean at Mbo Plan
after three years of ouwr faeld triale on the same layouts while
avarting 1907 results to conclude. Wi are also in g position to
recommend  a rice-based  cropping pattern for Mbo  Plain upland
ecology 1nvolving marae, soybean, and marze/sHrybean antercrop in
the  first scason (March=-July) and raanfed-upland  rioe (variety
IRAT 10) 1n the second sweason (July - November ).

We were able to bring the TR - Daschang sorl-plant analyti-
cal Taboratory partly 1nto operation during the yoar, and await-
ing the appointment of o labovatory techmiciran for the laboratory
to brang 1t under reqular operation,

We were able to complete collection of Ltwo soasons' weather
data  for  Ndop Platn using the newly  oustabliyshed  NCREZUNVDA
HWeather ntatiron ot the rce research sy te at Hamunba farm, Ndop

Plain,

During the year we were able to ofter on-the-job training to
the  junior [RA scientist and f1eld techoaicians working with  the
Ngronomy team an the faeld amd laboratory.

PROBRLLEMS

1. This year we faced considerable RN budgetary problems  in
Pxoecuting our planned rescarch projects.

1. We faced camilar probleass of financial support from SODERIM
at  Mbo Plain for which we were obliged to completely drop
our upland rice research plane,.,

1i1. Continuerd shortages  of technmical hande  and temporary
warkers  an the the faeld Timited and  delayed  our field
activitieos considerably.,

tv. bLack of farm equipmenta, paticularly  those for land
preparatron and  post-har vest operations slowed  down  our
freld activities and kept ue far behind oaur time schedule.

v. Lack of the appointment of a laboratory techmieian did not
allow us to brang the laboratory to requlas operation as
planned tor .,

vi. Unforeseen hatlstorm  at the Ndop Plain experinental site
partly damaged many ot our experimental plote and  af fected
the roesulta,

vil. Unauthorized ond long absonces of the only Field Fechnician
In charqe  of the agronomy trials at Mbo Plain during  the
Orowting  weason created considerable problems in  proper
execution of fireld triale at this location.,
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VI.  APPENDIX

Table 1. varietal Tesponse to nitrogen fertilizer under irrigated
cond{tion. HMbo Plain. 1986 Wet Season,

grain yield (kg/ha)®

N-rate ITA 212 1TA 222 tlang Heip Cleadane Hean
‘kg/ha) 75~5 (Nitrogen)
[i} 5023 5273 4878 5060 5058
20 5175 5260 5177 5175 5197
40 5057 5855 5391 5047 5338
60 4956 5644 5088 5458 5286
80 5259 5638 5259 5355 5378
100 5148 5667 5061 5258 5283

Hean
(variety) 5102 5556 5142 5226

s Averages of four replications. LSD (52) - Nitrogen levels = 534
kg/ha; LSD (51) - variety = 272 kg/ha; LSD (52) - variety within
wain-plot (N-level) = 666 kg/ha; LSD (5%) - variety in differcnt
wainmnlora (Nalouall = 784 kelha. CV. = A.q97.

Table 2, varietal Response to Nitrogen fertilizer fn irrigated rice.
Ndop Plain., 1986 2nd cycle,

‘ grain yield (kg/ha)?

N~rate Nitrogen
(kg/ha) IR 7167-33-2-) B29838-SR-51-2-1 RNR29692 Mean
0 2035 2173 2087 2098

20 2284 2373 2276 2311
40 2574 2712 2854 2713
60 2232 2451 2548 2411
80 2852 3104 3330 3095
100 2922 2626 J616 3054

Variety

Hean 2483 2573 2785

a .

Average of your replications. LSD (52) for Nitrogen levels = 534
kg/ha; LSD (52) for variety = 425 kg/ha; CV = 27.7%. Date of 50%
flowering » 10 - 17 October; Datu of maturicy = 7-10 November; Date
of harvest = 20 November,

f
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Table 3. Effect of greoen sanuring uplund rice (IRAT 10) with
Croraluxln ip. on rice grain yleld. Mbo Plain, 1986 wet

ucascn,
Treatuent Panicle/ Craln yfeld Yield {ncrease
N-upplied Creun manure 0. (kg/ha) overcheck
(kg/ha (t/ha) (%)
0 0 113 890 -
0 37 119 1186 3.2
30 0 118 1218 36.8
30 30 142 1394 56,6
60 0 109 1186 33,2
60 3l 125 1484 67.0
90 0 128 1496 68.1
90 35 106 1167 31,1

Average of four replicatfons. LSD (5%) = 338 kg grain/ha. CV =
18.32

Table 4. Effect of plonting dates on the yleld performances of seven elite
lnes. Mbo plain., 1986 2nd season.

Grain Yield (kg/ha)®

Varfety/Sclection  Seeding date Seeding date Sveding date Mean

August 1 Augusc 14 August 28 (variety)

;;A 212 3275 5334 ;065 4225
1TA 222 5229 4836 6228 5431
Hang Hiep 5671 6764 5214 5882
Cica 8 jlas 3995 2540 3241
IR 3273-339-2-5 4312 4037 4103 4171
Tainan V 4027 4661 55 4183
Cleadane 5504 5319 52517 5380
Mean (Seeding date) 4538 5001 4610

Avaroge of four ruplications., LSD (52) for sscding dates = 1722 kg/haj
LSD (5%) for variety = 1136 kg/ha; CV(a) = 16,102; Cv(b) = 14.541.
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Table 5, Effect Seedling age on

Ndop platn,

variegal grain yields (stagered planting)

1985 2nd cycle.

HPU 741

B216)-C-MR=57=1-3-1

Seedling Tlllur/mz Pnn/m2 grain yield tiller/m2 Pln/nz grain yield
age, : (kg/ha) (kg/ha)
(veeka)
3 287 160 1252 215 195 3060
4 250 161 1265 219 174 2867
5 261 133 741 231 188 2539
6 210 154 829 222 170 1848
7 199 144 2188 206 155 1771
Mean 241 150 1255 219 176 2417

Average of four replications,
(52) for variety = 170 kg/ha;
age = 380 kg/hu; LSD (51) for
Cv = 13,72,

hailstorm and

The crops (parcic
had severe grain shattering

LSD (52) for seadling uge = 290 kg/hu; LSD
LSD (5%) for variety within the same seedling
variety in different sccdling age = 395 kg/ha;
ularly HPU 741) was badly hit by October 3]
(1n plots planted to 3-6 week old

seedlings,
Table 6. Effect of Seedling age on varietal grain yields (Stogered Seeding)
planted on August 22, Ndop plain, 1986 2nd season.
HPU 741 ° B2161-C~-HR-57~1-3-1
Seedling Tiller/m2 Pan/m2 grain yield Tiller/m2 Pan/m2 grain yleld
age (kg/ha) (kg/ha)
{veeks)
3 256 168 4130 297 219 5138
4 292 251 4348 295 220 4543
5 267 211 2439 265 225 3479
6 298 199 1905 197 243 3839
7 259 213 2622 258 222 4761
8 270 223 2985 278 210 4486
Mean 274 214 3071 265 223 4374

Average of four replications.
(5%) for vartety = 773 kg/hat

25-30 November;

LSD (31) for scedling age = 446 kg/ha; LSD
CV = 20,342, Dute of maturity: HPU 761 =

B2161 = 30 November - 7 December,
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Table 7.

Varietal response to Plant spacings. Ndop plain. 1986 2nd
cycle.
B2161-C-MR~57=1~3-1 HPU 741
Plant Schlng Tiller/ Pan./ gra‘n Tiller/ Pan./nz grain yleld
m2 mz yield m2 (kg/ha)
(kg/ha)
25cm x 25cnm 161 155 4227 173 157 3631
25¢m x 15cm 299 272 3757 i 267 3380
25¢cm x 10 cm 366 266 3852 400 352 3608
Mean 275 231 3945 295 259 3540
Average of four replications. L.S.D, (52) for plunt vpacing = 767 kg/ha;

LSD (5) for variety = 543 kg/hu;
variety = 768 kg/ha; LSD (51) for

kg/ha, CV = 13,37,

Table 8,

LSD (52) for plant dpacing within the same

plant spacing in differeac variety = 973

Fosrilizer response in Maize. Mbo plain. 1986 lst cycle.

Fertilizers Applied

Grain Yield®

Yield Increase

(kg/hu) (kg/ha) Ovar check ()
N 1‘205 KZO Org. Ekona Yellow Kasai - [ Ekona Kasai - I
minure Yellow
0 0 0 0 4760 4871 - -
60 60 40 0 5267 5471 10.6 12.3
90 60 60 0 5422 5323 13.9 9.3
100 120 60 0 5767 5317 2i.1 10.4
150 120 60 0 5201 5464 9.3 22.4
0 0 0 10,000 5283 5988 11.0 22.9
150 120 60 5,000 4214 5061 - 11.0 3.9
Mean (variety) 5131 5366

Average of six replications,

kg/ha; LSD (52) - variety = 499

LSD (52) - fertilizer levels = 933

kg/ha; CV = 21,771,
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Table 9. Fertilizer response in coupeaa
Hbo plain, 1986 1st cycle,

Furtilizers Applicd (kg/ha) Mcan GCrain b Increase Over

N PZOS KZO Oorg. Yield (kg/ha) Check (X)
Manure
0 0 0 0 886 -
30 50 1] 0 99¢ 12,7
30 100 0 0 1007 13.6
30 150 0 0 1026 15.8
60 150 30 0 1046 18.0
0 0 0 10,000 1018 14.9
60 150 30 5,000 1336 50.8

Variety - v 506; b Average of six replications. LSD (52) = 55.19
kg/ha; CV = 4,51,

Average of aix replications. LSD (52) = 55,19 kp/ha; Cv = 4,52,

Table 10. Fertilizer response in Soybean®
Hbo plain., 1986 gt cycle

F:rtill:eru applied gkg[hu! Grain Yleldb Yield Increase
K.0

P205 2 Org. : (kg/ha) Over Check

Manure (2)

0 0 0 0 869 -
30 50 0 0 1183 36,1
30 100 0 0 1511 73.9
30 150 0 0 1541 17.3
60 150 a0 0 1647 39,5
0 0 0 10,000 1842 112,0
60 150 a0 5,000 1502 72,8

b
Variety = Sy 199; Average of aix replications; LSDL (52) 285.4
kg/hay cv = 14,87, l 2 >
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Table 11. Fertilizer response In Sweet Potatocs™
Mbo plain. 1986 lst cycle.

Feretlizers Applied (kg /ha) Fregh Tubcrb Yield Increase

N PZOS K20 Org. Yield Over Check
. Manure (t/ha) (1)

0 0 0 0 11.63 -

40 40 40 0 15.02 29,15

40 60 60 0 16.69 43.50

60 60 80 0 14.79 27.17

80 80 100 0 14.75 26,83

0 0 0 10,000 15.79 35.77

80 80 100 5,000 17.19 47.81

Variety = Ti8] b Averuge of six replications; LSD (5%) = 2.32
t/ha; CV.=. 13,01,

Table 12, Effect of different nutrients on the percentage of cmpty
thells in peanuts at Mbo plain, 1986 lsc season

Treat. Rutrients Applied Number of Percent Empcy
No, (kg/ha) Shells/sq.m, Shells
f1lled  empry
1 Check (no fertilizer) 324 77 19.6
2 Lolomite - 3000 kg/ha 422 82 16.3
k] Triple Super phosphute
100 xg PZOS /ha 321 76 19.0
4 Single Super phosphate (100
kg PZOS + 60 kg 6/ha) 335 73 18,6
5 N20 - PZOS 100-K20 60 334 LY 16.3
6 N2 - P.O5 100~K.0 60 +
Borontr? 3000 £4/ha 380 78 17.2
7 Nog = P,0. 100-K.0 60 + §
B0 wgind 2 398 9 22.4
8 Dolomite ~ seed treutment 398 77 16.2
9 Ny B 05 100 -K,0 60 + B
Protide spray 358 75 17.1

Average of four replications, CV = 10,9872, ;reatment effects were
'statiutically.1naign1E1cnnt. Plot size = 16n*; variety = A657,
Date of ceeding = 4 April, 1986,
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Table 13, Crop yields in a ricegbased cropping pattern trial at Mbo
plain. 1985 and 1986

First Season b Second Seasgn
Crop Grain Yield (kg/ha) LER Rice Yield

Assoclation 1985 1986 1985 1986 (kg/ha)
1986

Maize 4716

Peanut 0 - 1.06 - -

Maize 4623 3300

Soybean 433 493 1.73 1.30 1492

Maize 3450

Couwpca 606 - 1.76 - -

Malze-sole 4437 3340 1.00 1.00 1573

Peanut-solc 0 - 1.00 - -

Soybean-sole 625 1553 1.00 1.00 1739

Cowpea-sole 613 - 1.00 - -

Average of four replications in 1985 and of gix replications in
1986,

LER - Land Equivalent Ratio

CV = 20.57

183



Fig., 1. Meteorological Data, Mbo Plain (1986)
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Fig. 2, Meteorological Data, Ndop Plain (1986 growing scason).
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eI N — Fertilizer Efficiency in Rice
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CEREALS AGRONOIMY

INTRODUCT [ ON

The NCRE Cereals Agronomy Unit devotes 70% of its research ef-
forts to maize agronomy and 30% to sorghum agronomy.

This research -~ which started in 1902 - has been conducted in the
main maize and sorghum~growing rgqinns of the Ndamoua, Ngrth and
Extreme North Provinces (& to 13 latitude N, 160 000 km~™). For
research  purpose, the area 1s divided 1nto the tollowing main
regions (each subdivided into subzones): the highland plateaux of
Adamaoua, the subhumid lowland savanna, and the semi-arid lowland
savanna.

Ma1ze and sorghum are two 1mportant cereals crops 1in  Northern
Cameroon. They are cultivated mostly by small farmera. They are
often grown  as sole crops, intercrops and, 1im rotation with
cotton and/or legume crops (mostly groundnut  and  cowpea). The
cropping  aystoms vary with the agroclimatic and marketing condi-
tions. Their main uses includes: human food, teed and fodder for
livestock, local boeverages, fuel, fences. Malze is also consumed
"green” during the hungry period to fill the food deficit.

In Northern Cameroon, the maize area under traditional and inten-—
s1ve cultivation 14 estimated to be around 70 000 hectares. It
has increased si1gnificantly in the last five years (partly as a
result of the introduction of better varieties and cultural
practices), and wi1ll continue to 1ncrease in the near future -
particularly in the subhumid lowland savanna and the highlands of
Adamaoua.

The total area under <orghum production (rainy season and off-
season) 15 about 430 000 hectares. The sorghum production is
located mainly in the lowland <emi-arid subbumid savanna.

Farmers 1n many areas show great interest for the maize and
sorghum  crops and have requested agronomic packages aboul their
cultivation. Relatively little agronamic research on these crops
was  conducted 1n Northern Cameroon before the start of the NCRE
Project. Since 1982, agronomic  research on these cocrops have
mmtensified in Northern Cameroon in close cooperation with the
NCRE maize and sorgbum breeders, the agricultural agencies. Our

NCRE agronomic research 1s:  production oriented - aimed at alle-
viating the wmai1n agronomic constraints for increased maize and
sorghum production - taking 1nto consideralion the different

cropping systems used 1n the different cereals growing regions -
and developping improved and adapted cultural packages for the
farmers ot the different regions of Northern Cameroon. Our re-
search results have been so far quite encouraging.
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The following have been 1dentitied aos majgor agronomic constraints
for increased maitze and sovghum production v Nocth Camevoon:

- Lack of suirtable mair1ze and sorghum varieties 1n some Junes

- Lack of adequate cropping systems to maintain long-term
crop and o1l productivity.,

- Insufticrent ramntall an come pas e o the Savanna and an
erratic rainfall pattern 1n many areas,

- Water runoff losses and so1l evosion,  particulayly in the
Jowland savanna. The type of intensive and agressive rain-
fall 1% causing erosion problems in the fragile soils  of
the lowland savanna when cultivated. A substantial amount
ot rain 1s lost by run-off.

- So1l fertility problems, detficiency of several nutrient
elements (particularly) N and P, S, Mg) and low lovel of
organic matter 1t many soi1ls. Soirl acidity and  high P
fixation 1n  the ferrallitic wovlea of the haghland  of
Adamaoua.

- Inadequate knowledne on cultural practices (soil and water
management, planting dates, plant densities, 1ntercropping
techniques, so0il and seed treatmentos, 1rrigation,

-~ Weeds problems.

- Disease and pests (termites, borers, birds, striga, mon-
keys, blights, strealk).

- Crop lodging.

- Inadequate post harvest technologies and lack of proper
storage facilities.

- Marketing problems,

The research strategies and priorities summarized in this work-
plan were developed as a result of suggestions from agricultural
agencies and farmers, and experience and knowledge accumulated in
the last four cropping scasons.

RESEARCH OPERATIONS CONDUCTED 1IN 1986

During the 1986 cropping season, we have conducted a series of 22
field traals on maize aqronomy and 20 field trials on  sorqghum
agronomy in  the lowland savanna and the highland plateau of
Adamaoua.

Studies  on Water and Soil Management and Conservation with Maize
and Sorghum 1n the Lowland Savanna of Northern Cameroon.

The main objective of this operation was to evaluate the effect
of different technigues of land preparation, tied ridges and
ovther practices associated with water and soil conservation and
water use efficiency on the performance and yield of 1mproved
maize and sorghum varieties in the lowland savanna of  Northern
Cameroon. An  additional ohjective was to compare thr results
obtained on-station versus on farmers'fields as to the efficiency
of these techniques. This research operation started last vyear.

191



In 1986 - responding to reruests of the oxtension agencices, the
emphasis was placed on testing the effeciency o7 tied ridges vea.
simple ridges and to determine what distance the farmers should
tie the ridges to have the most effective impact from this tech-
nique in different locations of the lowland savanna. Varietal
response otf malze and sorghum was also evaluated. Furthermore
some preliminary studies were made on reduced and mintmum Lillage
with mai1ze and sorghum.

This year we have alwso started a study on wtirip cropping ot crops
with legume crops (grain and green manure crops). The main idea

of this 11esearch was to develop a cropping system - as  an
alternative to the system used by most farmers - which reduce
rainfall water run-off and so0il erosion - two major constraints

in the whole region. Finally on a vertisol of Karewa, we have
conducted an  observational trial 1nvolving the comparison of
planting on ridge versus on flat bed in an effort alleviate a
severe plant establishment and yield constraints on maize and
sorghum production.

Fertilization Management on Maize under different Cropping Sys-
tems 1n Northern Cameroon.

This study started in 1983 and was conducted mainly in the low-
land subhumid and semi-arid regions of Northern Cameroon. During
the 1986 cropping season, the fertilization management trials
were carried out mainly in the highlands of Adamaoua. The main
objectives were to determine the fertility constraints of these
ferrallitic soils and to determine the optimum rates of fertili-
zer (N, P and micronutrients) needed to reach the maize vyield
potential after cotton. Varietal response to these factors was
measured using a hybrid SR-52 and an open pollinated variety
SHABA | (newly released variety by NCRE). Some trials were also
conducted to evaluate the effect of difterent rates and sources
of fertilizer on maize vield in different locations of the Ada-
maoua 1in an effaort to make some preliminary recommendations on
the bhasis of available fertilizer 1n the region.

fFurthermore we have continued the lime and P Studies under three
cropping systems (malze-malze, mailze-soybean, wheat-maize) at
SODEBLE, Wassande. Our objective was to evaluate the short and
long term effect of lime and P in the ferrallitic and acid soils
of Adamaoua.

Effect of Soi1l Insecticides and Seed Treatment on Plant Establi-
snment and Yield of Maize and Sorghum in the Lowland Savanna.

This research effort was initiated last year and results so far
are quite 1nteresting. In 1986, this operation was conducted
mainly to compare the effect of different 1nsecticides as to
rates, ways and times of application and seed treatments on plant
26tablishment and yield of maize and sorghum 1n different loca-
tions of the lowland savanna.
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Effect of Planting Dates on Maize in Northern Cameroon. This
study started four years ago. The main objective of tLhese trials
was to evaluate the response of several improved maize varieties
to planting dates in two locations of the Adamacua Province. The
ultimate objective is to make recommendations to the fTarmers of
this region concerning the optimal planting dates for maize in
different zones.

Performance of Several Improved Maize Varieties at Different
Locations of the Lowland Savanna. These trials were conducted in
cooperation with the NCRE lowl!and maize breeders.

The main objective was to compare Lhe yield potential of Lhree
improved maize varieties under intensive management at several
locations of the lowland savanna.

Studies in Intercropping Maize with Groundnuts or Sorghum with
Groundnuts or Cowpea in the Lowland Savanna of Northern Cameroon.

This study started two years age and invelved mostly intercrop-
ping maize with cowpea. 1In 1986, the emphasis was placed on
intercropping maize and sorghum with groundnuts or cowpea.

The main objectives were to compare the monocropping versus
intercropping patterns and to test several associations of maize

or sorghum (of different maturity cycles) with groundnut and
cowpea (of different maturity cycles) in the lowland subhumid
savanna,

Taste or palatability Test with Maize and Sorghum.

The main objective of these prelinary test is to tes:t farmers'
acceptance of the new improved varieties of maize and sorghum in
Northern Cameroon. The maize varieties were: CMSBS01 (a promising
90 day variety for the Sudano-Sahelian region), SHABA 1 (an open
pollinated variety recenty released by the NCRE for the highlands
of Adameaoua. The sorghum varieties are: 65-34 and CS-63 (new
promising varieties selected by NCRE).
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NORTH CAMEROON - SOME SELECTED AGROCLIMATIC CHARACTERISTICS OF THE SITES USED

FOR CEREALS RESEARCH IN 1986

SITES DEPARTMENT SOIL CLASSIFICATION RAINFALL RAINY DAYS
1. 1RA GUETALE HMAYD [1SANAGA Alluvions peu évoluées 635.2mm 53
2. IRA GUIRING DIAMARE Alluvions récentes 783. 5 mm 59
3. IRA SQucounbou MAYD LOUTI Sol rouge tropical 937.9mm 69
4. IR- 3ERE BENOUE Planosol 1018. 3mm 61
5. IRA SANGUERE BENOUE Sol Ferrugineux tropical 891.7mm 66
6. 1RA MAKEBI KAELE Sol Ferrugin€ux tropical 679.3mm 65
7. KAREWA t ARM BENOUE Sol Vertic 757.3 mm 2
8. iCHOLL IRE HMAYD REY Sol Ferrugineux tropical 1184 mm 78
9.  MBt FARHM VINA Sol ferrugineux tropical 1371 mm B
10. IRA TOUBORO MAYO REY Sol Ferrugineux tropical
lessive 1030 mm 92
11. IRA MBANG MBIRNI LA VINA Sol Ferralitique 1455. 4mm 122
12 SODEBLE %A55ANDE Sol Ferralitique Not availble -

LA VINA




GENERAL COMMENTS CONCERNING OUR 1984 AGRONOMIC RESEARCH ON  MAIZE
IN NORTHERN CAMEROON.

I. The maize experiments were planted during the months of April
any May in the Adamaoua Province, and during the months of
June and July in the North and Extreme North Provinces.

2. Specific informatiaon concerning the soil, climatic, biotic and
management factors for weach site is discussed in the NCRE

Annual Report 1985,

- The principal maize varieties used as tests crops in our trials
were: SHABA I and SR-52 in the highlands of Adamaoua, and TZPB,
Mexican 17E, CMS-B501 and Safita 2B in the lowland savanna.

- As land preparation, we used a tractor to plow and disk the
s0il in most cases.

- Appropriate fertilization and management was given to  the
trials.

- Yield of maize are expressed in Kg/ha using 14% humidity.

In our fourth year of maize agronomy research in Northern Came-
roon, and following the recommendations of the IRA Maize Commit-
tee - emphsis was put on evalusotion of the yield potential of
several improved varieties under different management levels at
different locations, soil and water management (use of tied
ridges, raised beds versus flat beds, reduced and minimum til-
lage, responses to fertilizer applications under different crop-
Ping systems, responses to planting dates, responses to lime and
P fertilizer in the ferrallitic soills of Adamaoua, effect of soil
insecticides and seed treatments on maize, strip cropping, and
intercropping trials, taste test with varieties CMS-8501 and
SHABA -~ I,

3. In general, results and observations during the 1986 cropping
season usually confirm those of the previous years. The subhu-
mid lowland savanna and the highland plateaux of Northern
Cameroon _have a qood potential for successful and_ profitabhle
maize Broduction. Maize grain vields recorded in 1986
experiments raised up to 10 t/ha for the variety CMS-BS01 in
the lowland savanna, and up to 12 t/ha for the variety SR-52
in the highlands of Adamaoua. In farmers fields, the maximum
vield went up to 7 t/ha with the variety TZPB.
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4. Maize  qrowth and vield were relatively good in most research

sites - even in the Extreme North (the semi-arid zones). This
Situation is partly due to a better rainfall regime  (more
abundant and reqularly distributed rainfall in 1984) .

However, 1n some locations plants woere negatively affected by

rainfall water run-off, soil_erosion, termites, striga, lodqing,
and maqgnesium _deficiency. In many farmers fields in the subhu-
mid lowland savanna, maize showed a better performance than
that of last year. Important progress in crop management was
made by many small farmers. However, it was observed in_a lot
of Jarmers' fields a relative low maize stand -which has
reduced vield substantially.

MAIZE RESULTS AND INTERPRETATION

WATER AND SOIL MANAGEMENT ANMD CONSERVATION ON MAIZE IN THE LOW-
LAND SAVANNA OF NORTHERN CAMEROON.

Effect of tied ridges on maize grain yield at several locations
of the lowland savanna of Northern Cameroon.

For this experiment, six locations were selected: Makebi ,
Soucoundou, Bere, Sanguere, Kismatari and Guiring. The maize
varieties used at test crops were: TZPB, CMS-B8501 Mexican 17E and
Safita 2B. A split plot design was used in these trials.

The discusion of the results is summarized in the following
sections.

a) There was a highly significant aifference between treat-

ments at Soucoundou, Bere, and Makebi. The use of tied
ridges was up to 22% over the check- 1.8t/ha, which would

represent a monetary value of 108.000 FCFA/ha. Similar
trends were reported in other regions of semi-arid African
tropics-particularly 1N troptical ferruginous soils of pre-
dominantly sandy texture (Alfisol). [t was observed 1n most
plots with tied ridges a hetter water retention, less run-
off and less soil erosion damage. Therefore the risks of
drought stress wero relatively reduced for the maize plants
1n these plots.

b) The yield of both varieties showed highly significant dif-
ferences at Soucoundou and Makebi. CMS-8501 out-per formed
Mexican 17E and Safita 2B. The interaction tied ridges X
varieties was not significant in all the sites. This would
indicate that the impact of tied ridges is _independent of
the maize varieties
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c)

d)

e)

)

From the analysis of data and our observations, it was
concluded that tying the ridges every 9 m seems to have the
most beneficial impact, on the average resulting in higher
yield or net benefit.

At  Sanguere, there was a 22% raise in grain yield due to
tied ridges but significant differences among treatments
were not found.

At Guiring, a yield depression was ohserved (although
not significant statistically).

Recommendation - this study should be continued at more
locations, and with different planting dates (early versus
late planting) to confirm our recults. Some on - farm

research will be undertaken to evaluate the effect of tied
ridges in large scale (1/4 of an hectare) on farmers'
fields.
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TABLE :
EFFECT OF TIED RIDGES ON MAIZE GRAIN YIELD IN FIVE LOCATIONS IN THE LOWLAND
SAVANNA OF NORTHERN CAMEROON (1986)
TREATMENTS SOUCOUNDOU BERE MAKEBI SANGUERE GUIRING
Mexican 17 CMS - 8501 TZPB CMS-8501 SAFITA 28 CMS-8501 Mexican 17E CMS-8501
1. Simple ridges 7242 8023 5966 6255 5893 6299 4175 8116
2. Tied ridges 8408 9483 7028 7233 6143 6975 4884 6131
(every 2.5m)
3. Tied ridges 8663 9815 6720 6711 6608 7262 5104 6352
{every  Sm)
4. Tied ridges 7644 9316 6686 6872 6221 6740 5023 7932
{every 7.5m)
AT SOUCOUNDOU: FT = Sig (1%); F,, = Sig (1%); FTXV = N.S. LSD = 520 CV= 8%
AT BERE : FT = Sig (1%); FV = N.S.; FTXV = N.S5. LSD = 460; CV= 8%
AT MAKEBI FT = Sig (1%); FV = Sig (1%); FTXV = N.S. LSD = 440; Cv= 7%
AT SANGUERE FT = N.S; FV = N.5. CVv = 1¢5
AT GUIRING FT = N.S; FV = N.S. CV; = 15%



FERTILIZATION MANAGEMENT ON MA1ZE UNDER DIFFERENT CROPPING
SYSTEMS IN NORTHERN CAMEROOM.

A. Response of Improved Maize Varieties to Applied Fertilizer
after Cotton on a Representative Ferrallitic Soil of the
Highlands of Adamaoua.

1. During the last two years, these trials were planted after
fallow. Results are reported in the NCRE Annual Reports 1984

and 1985,

2. The selected site was Mbang Mbirni. Two varieties were used:
SHABA 1 (an open pollinated variaty recently released to the
farmers of the highlands) and the hybrid SR-52. A RCB design
was used.

3. The discussion of the results 16 summarised 11 the following
sections.

a) As observed in the previous years, the hybrid SR-92 showed
a better and more uniform growth and yield performance than
the open-pollinated SHABA I at all the fertilizer levels.
Maximum yield for SR-732 was up to 12 t/ha as compared to
10.6 t/ha tor SHABA 1 (which represents an increase of 1349
kg/ha, 13% over SHABA 1). This relative superiority was
lower than that of last year (2.2 t/ha, 31%).

There was a significant difference between the fertilizer
treatments. Both varieties showed significant response to
N, P, S and Mg. In the case of SR-52, maximum yield in-
crease with applied fertilizer was about 6163 kg/ha (an
increase of 10S5%). In the case of SHABA I, it was up to
5039 kg/ha (an 1ncrease of 89% over the check).

b) As compared to 198%H results, the response to fertilizer was
of leuser magnitude. The absolute grain yield were  much
higher at all levels of fertilizer whenever maize was
planted after a fertilized crop (cotton) that after fallow
(1984 and 1985). It seems that after fallow there were
several fertility constraints which reduced maize yield.

c) As recorded in the previous years, maximum_vyield was ob-
tained with the use of MgS04. It is believed that to
achieve the yield potential of these high yielding varie-
ties in this ferrallitic soil, kieserite (Mg S04) may be
necessary. More research is needed to confirm this point,
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d) Other conclusions coming from the statistical analysis: the
N and P responses were highly significant. The interaction
N x I was not significant. There was significant difference
for variety x P, and for variety x N x P interaction. It is
interesting to note that the interaction variety x N was
significant. This would indicate the response to N will
vary with the varieties.

B. Effect of Different Sources and Rates of fertilizer on Maize
Grown on Representative Soils of the Province of Adamaoua.

4. Three sites were selected: a) Mbang Mbirni (IRA substation)
about 1030 m. elevation with ferrallitic soil derived from
granite, with cotton as preceding crop. b) Wakwa (Projet
Semencier Farm about 100 m. elevation with a ferrallitic soil
derived from basalt. Maize was nlanted after fallow. c) Mbe
MINAGRIC Farm), about &00 m. elevation with a tropical ferru-
ginous soil (Alfisol). The preceeding crop was sweet potato.
A RCB design was used in these trials.

The discussion of the results is summarized in the following
section,

a) The 1986 trials confirm our previous observation that high
and profitable maize production could be achieved in the
Adamaocoua Province whenever appropriate management i1s given to
the crop. It was recorded that maximum grain yields of 8.5
t’/ha at Wakwa, 12 t/ha at Mbang Mbirni, and 7 t/ha at Mbe.
There was substantial yield increase due to fertilizer appli-
cation in the three locations.

b) MBE: There was a greater response to fertilizer at the site
which has a sandy tropical ferrugninous soil (Alfisol), as
compared to that obtained in the ferrallitic soils (Ultisol)
of heavier texture at Mbang Mbirni and Wakwa. Furthermore at
Mbe, the preceeding crop was sweet potato. This root-crop as
well as yam - tends to deplete the soils of nutrient elements
(particularly when they are not fertilized). The farmers of
this region who are interested in a rotation (sweet potato or
yam followed by maize) - should fertilize the maize crop
properly 1 f they want to achieve a good yield with maize and
maintain the productivity of the cropping systems.

c) The wuse of 100 kg of fertilizer (PO-10-10) and 150 kg/ha of
Urea resulted in an increase of 2.5 t/ha (with a potential
value of 154.780 FCFA. At the subsidized cost of 2.500 FCFA
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d)

e)

per bag of 50 kg, the fertilizer applied would cost a total
of 12.500 FCFA - which would give a net bevefit of 144.280
FCFA. Every kg of fertilizer is associated to a henefit of
577FCFA. On the average, there seems to have been no signifi-
cant difference between the three sources of fertilizer.

MBANG MBIRNI: There was a highly significant difference be-~
tween treatments. On the average, the maize yields - even the
check level - were higher than the previous years when maize
was planted after fallow. This situation might be due to the
carry-over effect of the fertilizer applied to the preceding
crop. Maize showed a yield increase of up to 5.6 t/ha (B0O%
over the check), for hybrid SR-52 and up to 4.3 t/ha (714
over the check) for SHABA 1. On the average, the hybrid 5R--52
responded more to applied fertilizer.

WAKWA: Although the treated plots showed a yield increase
over the check, this difference was not significant at 5%
level. At this site the plants show a particularly good
seedling vigor, wuniform and heathly development with practi-
cally few symptoms of diseases and insects. This fact |is
partly due to the relatively fertile soil exisiting in this
area.

Recommendations: This study should be continued involving
more sites and other varieties to confirm our findings.
Fertilizer research involving Mg S04 should be used in the
lowlard and upland soils to determine the response to Magne-
sium and sulphur more accurately.
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EFFECT OF FERTILIZER ON GRAIN YIELD OF TWO VARIETIES OF MAIZE AFTER COTTON
IN THE HIGHLANDS PLATEAUX OF ADAMAOUA, MBANG MBIRNI (1986)

(404

TREATMENTS (kg/ha) SHABA I SR-52 _ (HYBRID)
N PZOS kg/ha RGY (%) kg/ha RGY (%)
1. 0 0 5666 100 5883 100
0 75 5972 105 6637 113
0 150 6157 110 6723 114
4. 1] 225 6388 113 6831 116
5. 50 0 7219 127 8813 ~ 150
6. 50 75 7819 138 9029 153
7. 50 150 7831 138 . 9159 156
8. 50 225 7875 139 9978 170
9. 1c0 0 7460 132 8620 147
10. 100 75 8391 148 10408 177
11. 100 150 8816 156 11077 188
12. 100 225 8641 153 10344 176
13. 150 0 7875 139 9202 156
14. 150 75 8072 142 9310 158
15. 150 150 8116 143 9719 165
16. 150 225 8969 158 9805 167
17. Y + 20 S 9560 - 169 11378 193
18. Y + 20 MqO 10697 189 12046 205
19. Y + 20 S 9253 163 11486 195
20. Y B734 155 9741 166
Y = 150 N + 150 PZOS; treatment 19 = SODECOTON fertilizer (15-20-15-6 S-1 B) )
Treatment 20 = DAP (Diammonium phosphate 18 - 46); treatment 18: = scurce of Mg is Mg S04 { Kieserite)

For SHABA I: Fr = Sig.(1%) LSD = 1049 C.V. = 13%
For SR - 52: F; =Sig.(1%)  LSD = 1203 C.V.
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TABLE EFFECT OF DIFFERENT RATES AND SOURCES OF FERTILIZER ON MAIZE GRAIN YIELD IN THE PROVINCE OF ADAMADUA
WAKWA AND MBE  (1986)

£0¢

WAKWA MBE
TREATMENTS SHABA [ Izp8

Yield, Yield increase Yield Yield increase

kg/ha kg/ha % kg/ha kg/ha = %
1. Control 6329 - - 3464 - -
2. 100 kg/ha of {15-20-15-6-1) 8322 1993 31 6105 2641 76
3. 200 kg/ha of * ® mouom 9067 2738 43 6584 3124 90
4. 300 kg/ha of " v mowow 8913 2584 41 6900 3036 99
5. 100 kg/ha of DAP (18-46-0) 8519 2190 35 5878 2614 69
6. 200 kg/ha of DAP 8278 1949 31 6361 2897 83
7. 300 kg/ha of DAP B563 2234 35 7497 4064 116
8. 100 kg/ha of (20-10-10) 8300 1971 31 6077 2613 75
9. 200 kg/ha of * " » B541 2212 35 6304 2840 81
10. 300 kg/ha of " * » 8388 2059 33 6957 3493 100

All the plots except the control received a post plant application of 150 kg. Urea/ha,
Cotton fertilizer: 15-20-15-6-1; DAP  =.Diammonium phosphate (18-46-0).
AT WAKWA: Fp o = N.S.5 Fpon = N.So5 Clv. = 14%,

T
. AT MBE: FT Sig. (1%); FREP = (1%); LSD = 588; C.v.=8%.
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TABLE EFFECT OF DIFFERENT RATES AND SOURCES 0F FERTILIZER ON MAIZE GRAIN YIELD IN THE PROVINCE OF

ADAMAOUA, MBANG MBIRNI (1986)

MBANG MBIRNI
TREATMENTS SHABA 1 HYBRID SR -~ 52

Yield Yield increase Yield Yield increase

kg/ha g/ha % kg/ha kg/ha %
1. Control 6053 - - 7036 - -
2. 100 kg/ha of (15-20-15-6-1) 8063 2010 33 10860 3824 54
3. 200 kg/ha of " n oo 8809 2756 46 11581 4545 65
4. 300 kg/ha of " " v onon 9549 3496 58 10641 3605 51
5. 100 kg/ha of DAP (18-46-0) 8238 2185 36 10882 3846 55
6. 200 kg/ha of DAP 8303 2250 37 10663 3627 52
7. 300 kg/ha of DAP 10357 4304 Al 10969 3933 56
8. 100 kg/ha of (20-10-10) 976 3123 52 11231 4195 60
9. 200 kg/ha of " " 9527 3474 57 11275 4239 60
1J. 300 kg/ha of " nw » 10051 3998 66 12673 5637 80
All the plots excep: the control received a post plant application of 150 kg. Urea/ha
Cotton fertilizer: 15-20-15-6-1, DAP = Diammonium phosphate (18-46-0).
AT MBANG MBIRNI: For SHABA I = rr' = Sig. (1%); Feep = Sig. (1%); LsD = 839; C.v. = 9%

for SR - 52 = FT = Sig. (1%); FREP = 5ig. (1%); tep, = 839; cC.v. = 10%

-




EFFECT OF SOIL INSECTICIDES AND SEED TREATMENTS ON PLANT ESTABLI-
SHMENT AND VYIELD OF MAIZE IN THE LOWLAND SAVANNA OF NORTHERN
CAMEROQON.

A. Effect of Several Rates, Ways and Times of Applications of
Soil Insecticides on the Performance and Yield of Maize in the
Lowland Savanna.

l. Maize varieties used as test crops are: Mexican 17E and CMS-
8502 at Soucoundou, Safita 2B at Makebe, and T2ZPB at
Kismatari.

The trjal at Kismatari was not harvested because the plants
were severely damaged by water run-off and soil erosion. A RCB
design was used in these trials. Furadan 10G is granular soil
insecticide with carbofuran as active ingredient, and Mocap
106G is a granular soil insecticide with ethoprophos as active
ingredient. The control plots had seed treated with Thioral
{at the rate of 200g/100 kg of seed). Thioral - which is used
as standard seed treatment by the farmers - is a chemical with
TMTD and 25% heptachlore.

2. The discusion of the results is summarized in the following
sections,

a) Experimental evidence accummulated in the last two years - as
well as our observations in many farmers' fields—-tend to
confirm the findings of the SAFGRAD/IITA team at Burkina Faso
on the same subject: soil insect pests and termites are major
limiting factors to increased cereals production in many
locations of the savanna of the semi-arid African tropics.

b) In 1986, there was a highly significant difference between
treatments. Grain yields in the treated plots raised up te 10
t/ha for CMS-BS01, B.7 t/ha for Mexican 176, and 6.6 t/ha for
Safita 2B. As observed in 1985, the plots treated with Fura-
dan 106G had maize plants with better seedling establishment,
better stand and more viger, and less damage by insects. It
was reported similar beneficial effects in other places where
the insecticide Furadan is used as standard practice.

c€) On the average, plots treated with Furadan 10G outyielded
significantly the plots treated with Mocap. At Makebi, the
use of Mocap was associated with symptoms of plant toxiticity
and reduced stand on maize. There appears to be no signifi-
cant differences between the use of 20kg and 10kg per hectare
of Furadan 10G. At the rate of 10kg/ha we cbtained a vyield
increase of 2514 kg/ha - which would have monetary value of
151,000 FCFA. The cost of 10 kg Furadan 10G is 12 000 FCFA.
To offset this cost an extra yield of 200 kg/ha of maize is
required..
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d)

e)

On the average, there was no significant difference between
split application versus single dose appliation. This is
contrary to the findings of last year. This 1is probably
related to the observation that most of the damage by soil
insect pest seem to have occured at the earlier stage of
growth in our research sites in 1986.

Treatments of maize seed with Marshal 255T only gave impor-
tant vyield increase of up to 1.533 t/ha (21%) for Mexican
178, 1.832 kg/ha (23%4) for CMS-B501 at Soucoundou while it
was up to 736 kg/ha at Makebi. Marshal 25 ST was used at the
rate of 3 kg/100 kg of maize seed.

Recommendations: More research should be conducted on this
subject including other chemicals and at more locations.
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TABLE EFFECT OF DIFFERENT RATES AND TIMES OF APPLICATION OF SOIL INSECTICIDES IN MAIZE GRAIN YIELD

IN THE LOWLAND SAVANNA, SOUCOUNDOU (1986)

L0t

SOUCOUNDOU
R Mexican 17E CMS - BS01
TREATMENTS _ Yield Yield increase Yield Yield increase
kg/ha kg/ha % kg/ha kg/ha %
1. Control (Thioral) 7254 - - 7945 - -
2. Furadan (X) aoplied at planting 8684 1430 20 9713 1768 22
3. " " at 30 DAP 8187 333 13 9500 1555 20
4. " split: (%X) at planting
+ (3X) at 30 DAP 8415 1161 16 10565 2620 33
5. Furadan (5X) applied at planting 8704 1450 20 10459 2514 32
6. " " " at DAP 7855 601 8 9330 1385 17
7. " split (VaX) at planting 8767 1513 21 9628 .1683 21
+ (Vux) at DAP
8. Mocap (X) applied at planting 7378 124 2 8946 1001 13
9. " " split (%X) at planting 7710 . 456 6 8712 767 10
+ (%X) at DAP
10. Furadan (X) split (%X) at planting 8199 945 13 9415 1470 19
+ (%X) in the whorl

11. Seed treated with Marshal 25 ST 8787 1533 21 9777 1832 23
12. Seed treated with Marshal 25 ST 8290 1036 14 10224 2279 29

+ (%X) Furadan at 30 DAP : : :

+ Furadan (X) = furadan 10 G at the rate of 20 kg/ha ; Mocap (X) = Mocap 1U G at the rate of 15 kg/ha.
Marshal 25 ST is a seed treatment. DAP = Days after planting
AT SOUCOUNDOU tor Mexican 17E = FT = Sig. (1%); LSD = 651; C.V.; = 9%. For CMS-8501 = FT = Sig. (1%) ; LSD= 678; C.v. =7%



TABLE EFFECT OF DIFFERENT RATES AND TIMES OF APPLICATION OF SOIL INSECTICIDES ON MAIZE GRAIN YIELD IN THE
LOWLAND SAVANNA, MAKEBI (1986)

802

MAKEBI
TREATMENTS SAFITA 28
Yield Yield increase
kg/ha kg/ha =
1. Control (Thioral) . 5214 - -
2. Furadan (X) applied at planting 6160 946 18
3.0" " at 30 DAP 6097 883 17
4 split: (%X) at planting 6287 1073 21
{5X) at 30 DAP
5. Furadan (%X} applied at planting 6539 1325 25
6. " " " at DAP 5698 484 9
7. " split (V4X) at planting 6371 1157 22
8. Macap (X) applied at planting 5257 42 1
9. v " split (%X) at planting
(%X) at DAP 3785 (-1429) (-27)

10. Furadan (X) split (%X) at planting

(%X) in the whorl 6413 1199 23
11. Seed treated with Marshal 25 ST 5950 736 14
12. Seed treated with Marshal 25 ST 6119 905 17

+ (%X) Furadan at-30 DAP

Furadan (X) = Furadan 10 G at the rate of 20 kg/ha;  Mocap (X) = Mocap 10 G at the rate of 15 kg/ha
Marshal 25 ST is a seed treatment; DAP Days after planting

AT MAKEBI: FT = 5ig. (1%); FBL = Sig. (1%); LSD = 612; C.V. = 10%




B.

EFFECT OF SEED TREATMENT ON PLANT ESTABLISHMENT AND YIELD OF

MAIZE IN THE LOWLAND SAVANNA.

1.

a)

b)

These observational trials were carried out to compare the
efficiency of the seed treatment Marshal 25 ST with that of
Furadan 106G and Thioral (control) on maize performance in
several locations of the lowland savanna and to evaluate the
varietal response to these treatments.

The varieties selected for this test were: CMS-8501, Mexican
17E, and TZPB and the sites were: Kismatari, Guiring and
Soucoundou. The control plots had seed treated with Thioral
(at the rate of 200g/100kg of seed). Thioral - which is used
as standard seed treatment by farmers - is a chemical with
25% IMID and 25% heptachlore.

Furadan 106G is a granular soil insecticide with carbofuran as
active ingredient. A split plot design was used in these
trials.

Discussion of results is summarized in the following sec-
tions.

Considering all the trials involving seed treatments and soil
insecticides on maize - which Marshal 25 ST was used as
treatment at Soucoundou, Makebi, Kismatari, Guiring, it is
interesting to note that the use of Marshal 25 ST has brought
up in most cases substantial yield increase from 14 to 26&%
over the check (with Thioral). The maximum vyield increase
with Marshal 25 ST was about 1B32 kg/ha (with a monetary
value of 109.920 FCFA). Furthermore it should be remembered
that Marshal 25 ST is a seed treatment easier to manipulate
by the farmers than Furadan 10G. The cost of Marshal used as
treatments in these trials (4466 g/ha) is about 4224 FCFA/ha
while that of Furadan 10G (10 kgs/ha) is about 12.000 FCFA.
All these considerations would make the use of Marshal rela-
tively attractive to the farmers.

At KISMATARI: There was a strong and significant response to
the treatments. Plots with Marshal 25 ST and Furadan 10G gave
higher yields than those 2f the control with Thioral.

There was no significant difference between varieties, and
for interaction, varieties x treatments. This result would
indicate that the effect of Marshal 25 ST and Furadan 106G is
independent of the varieties. On the average, the vyield

increase due to the use of 10 kgs./ha of Furadan was higher
than that of Marshal 25 ST. In general, the check plots (with
Thioral) had plants with lower population density, seedling
vigor, and reduced growth.
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c)

Thiora! does not seem to be an effective seed treatment in
case of severe infestation of termites and or/soil insects.
The low density observed in many farmers field is probably
relatec to damage to maize crop by soil insects and termites;
thioral which is used commonly as seed treatment for maize
may not give in most cases an adequate control of the so0il
pests prevailing in this zone. Further study is needed on
this matter before a final conclusion can be reached.

At GUIRING: There was no significant difference between
treatments, and for the interaction between treatments and
varieties. However there was a significant difference between
varieties. CM5-BS501 out-yielded T2ZPB by 2&% (1825 kg/ha). The
fact that CMS-BS501 shows a particularly good perfarmance at
Guiring makes it attractive as a potential for the sudano-
sahelian zones. The maize Crop at this site was little affec-

ted by the soil pests and termites. It is partly related to
the good rainfall regime which left the soil moist during
most of the cropping season. Termites tend to be more active

in drier conditions like the one of 1984/1985 when a strong
reésponse was observed to seed treatments at Guiring.

Recommendations: In view of the i1nteresting results, this

investigative effort will continue including other seed trea-
tments at several locations of lowland and upland savanna.

210



TABLE EFFECT OF DIFFERENT SEED TREATMENT ON MAIZE GRAIN YIELD IN THE LOWLAND SAVANNA, KISMATARI (1986)

e

KISMATARI
T2PB CM5-8501
TREATHENTS Yield Yield increase Yield Yield increase
Yield increase
kg/ha kg/ha % kg/ha kg/ha %
1. Seed treated witi Thioral 5475 - - 5133 T - -
{control)

2. Seed treated with MARSHAL 25 ST 6340 865 16 6435 1332 26
3. Seed treated with Furadan 10 G 6576 1101 20 7174 2061 40

AT KISMATARI : F; =Sig. (5%); Fy = NS5 Frxv = N.S.; LSD =980; cC.v. = 12%




TABLE EFFECT OF DIFFERENT SEED TREATMENT ON MAIZE GRAIN YIELD IN THE LOWLAND SAVANNA, GUIRING (1986)

GUIRING
TREATMENTS 1ZPB CMS-8501
Yield Yield increase Yield Yield decrease
kg/ha kg/ha % kg/ha kg/ha %
1. Seed treated with Thioral 7016 - - 8916 - -
(control)
2. Seed treated with MARSHAL 25 ST 7033 17 - 8827 (-89) {-1)
3. Seed treated with FURADAN 10 G 7151 135 2 8863 (-53) (-1)
AT GUIRING : FT = N.S.; Fv = Sig. (5%); FTXV = N.S.; C.v. = 16%




EFFECT OF PLANTING DATES ON MAIZE IN NDRTHERN CAMERDON

1. The varieties used as test crops at Mbang Mbirni were: SHABA
I, (a variety recently released to the farmers), hybrid SR-52
{widely used in some modern large farms), and a local varie-
ty. The varieties used at Mbe were TZPB, (released in this
area) and CMS-8501 (a promising early maturing variety selec-
ted by the NCRE lowland maize breeders). A split plot design
was used in thses locations.

2. The discussion of the results is summarized in the following
sections:

a) MBANG MBIRNI:

1 - As observed in the last years, there is a highly significant
difference among treatments. The earlier the planting dates
gave the higher maize grain yield in the highlands of Ada-
maoua. The optimal tme for maize planting in this area seem

to be some time before 9 May. It 1s interesting to note that
a striking vyield decline when maize of the three varieties
were planted after 9 May. In a matter of one week-between 9

May and 16 May it was recorded a yield loss of about 2.5 t/ha
for SHABA 1, 3.8 t/ha for Hybrid SR~52 and 2.3 t/ha for the
local variety. It means an average yield decline per day of
3534 kg/ha (21.270 FCFA) for SHABA 1, S41 kf/ha (32.460 FCFA)
for SR-52 and 333 kg/ha (19.980 FCFA) for the local variety.

2 - The maize varieties used as test crops showed highly
significant differences. As expected, improved varieties out-
yielded the local varieties, and the hybrid SR-52 out-yielded

SHABA 1.
3 - As observed in 1985, the rate of yield loss was greater for
the hybrid than for the open pollinated varieties. This

finding 1is important for MAISCAM (a large mechanized farm)
which use this hybrid SR-52 extensively. It is also relevant
for the maize breeding program which test a lot of hybrid
maize.
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b)

The interaction between planting dates X varieties was not
significant which would indicate that the impact of planting
dates seem not to depend on the maize varieties.

MB

m

The same tendency described for Mbang Mbirni was observed for
TZ2PB and CMS5-BS01. At this site, the early planting dates
were associated with high/grain yield. It seems that the
optimal planting date should be sometime before 5 Junc. More
research is needed to confirm this observation.

Between S5 and 12 June, the yield decrease was about 2931
kg/ha for CMS-B501. Mean-while for T2PB it was 3222 kg/ha.
The lower yield decline may be due to the fact that CMS-8501
has shorter maturity cycle than T2ZPB. There was no
significant difference - which would indicate that the effect
of planting dates was dependant on varieties. Finally it
should be pointed out that it was more difficult to having a
good stand at the late dates because of increased attacks of
rodents to th= seeds and the seedings.

Recommendations: More research should be conducted in other
locatiaons of the Adamaoua Province to determine the optimal
planting dates of maize for each zone.
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TABLE EFFECT OF PLANTING DATES ON GRAIN YIELD OF SEVERAL MAIZE VARIETIES

IN THE HIGHLANDS OF ADAMAODUA, MBE (1986)

1 ¥4

CMS-8501 12PB
Planting dates I -
Yield Yield decrease - Yield Yield decrease
kg/ha kg/ha RGY(%) kg/ha kg/ha RGY (%)
22 May 8480 - 100 8225 - ~ 100
29 May 8021 \=459) 95 7904 (-321) 96
5 June 8575 +135 94 8196 {(-29) 92
12 June 5644 (-2836) 67 4963 (-3263) 60
19 June 5562 (-2918) 66 4744 (-3481) 58
AT MBE: FT = Sig (1%) ; Fv = N.S.; LSD = 349; Fv = N.S. ; - FTXV = N.S.

RGY = Relative Grain Yield




EFFECT OF PLANTING DATES ON GRAIN YIELD OF SEVERAL MAIZE VARIETIES

IN THE HIGHLANDS OF ADAMAOUA, MBANG MBIRNI (1986) |

M2 -

Planting Dates SHABA 1 HYBRID SR - 52 LOCAL VARIETY
Yield Yield decrease Yield Yield decrease Yield Yield decrease
——=_* Ltrrease

kg/ha kg/ha RGY (%) kg/ha kg/ha- RGY (%) kg/ha kg/ha RGY (%)

2 May 7963 - 100 10315 - 100 5883 - 100

9 May 7817 (-146) 95 9712 (-603) 99 5688 (-195) 97

16 May 5338 (-2478) 58 5919 (-3793) 68 3355 (-2333) 58

AT MBANG MBIRNI - FT = Sig. (1%) LSD = 554 C.v. 18%; Fv = Sig. (1%); LSDv = 1253; FTXV = N.S

RGY = Relative grain Yield.




PERFORMANCE OF SEVERAL IMPROVED MA1ZE VARIETIES AT DIFFERENT
LOCATIONS OF THE LOWLAND SAVANNA.

1.

a)

b)

These trials were cunducted in cooperation with the NCRE
lowland maize breeders. This study was undertaken to campare
the vyield potential of three improved maize varieties under
intensive management in several locations of the lowland
savanna.

The selected locations were: Pitoa, Sanguere and Tchollire.
The maize varieties used as test crops were: a) TZ2PB - K81,
b) Mexican 17E, and c) CM$-8501, A R CB design was used in
these trials.

The discussion of the results is summarized in the following
sections.

In 1986, relatively high grain yield of the three varieties
tested were obtained at the three locations. This situation
is partly due to a more favourable rainfall regime (more
abundant and better distribution) prevailing during this
cropping season. Maximum yields raised up to more than 9 T/ha
for the three varieties. The magnitude of the response vary
with sites:

At Sanguere, there was a highly significant difference between
the varieties. The yield of CMS-8501 was higher than that of

TZPB. During the cropping season, there was a dry spell of

about 17 days which affected more severely TZPB than CMS-8501

at this site.

At Tchollire, CMS-8501 outyielded significantly TZPB. The
average yield increase was 13Y%.

At Pitoa, although on the average, CMS-8501 was superior to
TZPB and Mexican 17E, but the difference was not significant.

Considering all the trials in which the variety CMS5-850] was

used as test crop - at Guiring, Makebi, Soucoundou, Bere,

Sanguere, Kismatari, Tchollire, Mbe and Pitoa - this variety

showed equal or superior yield performance than T2PB or Mexi-
can 17E., It has shouwn wide adaptability, and is streak resis-

tant and has a maturity cycle of about 90 days.

Recommendations: More tests with (CMS-8501 should be conducted
in the sudano-sahelian zones in cooperation with the breed-
ers. Furthermore thig variety should be tested next year in
farmers' fields to compare our results obtained on station
versus those of farmers' fields.



81¢

TABLE

GRAIN YIELD OF MAIZE CM5-8501;

TZPB (KB1) AND MEXICAN 17E IN

SEVERAL LOCATIONS OF THE LOWLAND SAVANNA, 1986

PITOA SANGUERE TCHOLL IRE
CMS-8501 TZPB  Mexican 17E . CMS-8501  T1zPB CMS-8501 T12PB
REPLICATIONS (kg/ha) (kg/ha) (kg/ha) REPLICATIONS (kg/ha)  (kg/ha) REPLICATIONS (kg/ha) (kg/ha)

1 10 010 8585 7343 1 8546 7416 1 B284 7373
2 9 493 8670 9486 2 7516 7219 2 B6B1 8010
3 9 838 9010 B415 3 9164 7787 3 9400 8475
4 B 716 8840 8168 4 8497 6322 4 8358 7372
5 9 925 8670 8663 - - - _ _
AVERAGE 9 596 8755 8415 8431 7186 8358 7372
FOR PITOA : Fy = N.S. 5 Frep = N-S. C.v. =
FOR SANGUERE: Fv = Sig. (1%) ; FREP = Sig. (5%); vxp = N-S- Cv o=
FOR TCHOLL IRE: Fy = Sig. (1%) ; Frep = Sig. (1%); vxR = NS. &v = 63




AVICRAGE GRAIN YIFILD OF MAIZE CMS-8501, 1ZPB AND MEXICAN 17C

IN AGRONOMIC IRIALS ACCRNSS LUOCATIONS (1986)

A. [Cxtreme North

1. GLuiring

2. Mikeb

H. North

5. Soucoundoy
4, Bere

5. Pitoa

6. Kismulori
7. Sunqguere
0. Ichollire
Y. Karowa(on

10, Karewn (on

C. Adamaoua

11, Mbe

H5-8501

raised bed)

flat hed)

kqg/ha

6868

6819

9914
6767
9596
6240
na sl
us5n
8100

6570

7256

219

12P8

kg/ha

7066

6600
8755
6130
7106
7372
7388

6234

6806

MEXICAN 17E

kg/ha

8185
8351
8415

4796



STUDIES OF INTERCROPPING MAIZE WITH GROUNDNUT 1IN THE LUOWLAND
SAVANNA 0OF NORTHERN CAMEROON

These trials were carried out on a representative tropical
ferruginous soil (Alfisol) at Kismatari. A RCB design was used.
The maize varieties used were: TZPB (11 - 115 days) versus CMS-
8501 (90-9% days). The groundnut varieties used were: S5H-437 (90
days) versus M-913 - 77-1 (115 days). The cowpea varieties used
were: TXV-3234 (BO days cycle) versus VYA Motourwa (90 days
cycle). The maize/cowpea was planted using a pattern of two rows
" of maize alternating with two rows of cowpeas with a planting
distance of 80 cm between the rows. The mcize/groundnut was
planted using a pattern of two rows of mai:ze atternating with 5
rows of groundnut. The distance between the maize rows was 80 cm
while the distance between the groundnut rows was 40 cm.

a) The planting patterns used in these triale scem to be quite
practical. They facilitate the management operations, like
relay planting, weeding, fertilizer application and harves-
ting. [t would be interesting to test these patterns on
farmers' fields in differenlt locations.

b) In both trials, average grain vield of the crops used (maize,
groundnut and cowpea) were relatively lower than expected,

c) For both trials, there was a highly significant difference
among treatments. Yield of monocrop maize were higher than
intercrop maize. The same trend was observed for cowpea and
groundnut. These results confirm those obtained in the last
three years. Using the land equivalent ratio and monetary
value as criteria, monocropping was superior to
intercropping.

The extra 1ncome in the case of monocrop maize was up to
131.940 FCFA (40%) increase in the maize trial while it was
up to 172.600 FCFA (49%) for maize/groundnut trial.



d)

Regarding Monocropping: maize variety CMS-8501 performed
better than T2PB in both trials. Groundnut variety M-513-77-1
performed better than 95-437.

Reqarding __Intercropping: the best association appears to be
CMS5-8501 with the groundnut variety M-513-77-1, and CMS-8301
with cowpea TVX-3236. On the average, maize var iety CMS-8501
oput-yielded TZPB, and groundnut variety M-513-77-1 out-
yielded S55-437. There is no clear explanation for this obser-—
vation. The maize variety CMS-8501 which has a shorter matu-
rity cycle may be better suited for intercropping.

Recommendation: Study on intercropping sorghum/groundnut

should be continued at ceveral locations next year to confirm
the results obtained at Kismatari.
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TABLE

INTERCROPPING EXPERIMENT :

MAIZE WITH GROUNDNUT IN THE LOWLAND SAVANNA, KISMATARI (1986 )

CROP__YIELD (kg/ha) MONETARY VALUE (CFA F)
TREATMENTS MAIZE GROUFONUT MAIZE . - GROUNDNUT ToTAL
Maize Groundnut {X) {kg/ha) { (v) (kg/ha) (z)
1. TZ2PB + 55 -437 0.58 4200 0.36 634 0.94 252 000 50 74 302 7z0
2. (CMS-8501 ~+ 55 -437 . 0.43 3777 0.33 588 0.76 226 620 47 040 273 660
3. 1ZPB -+ M513 -77-1 0.50 3578 0.36 723 0.86 214 680 57 8B40 272 520
4. (CMS-8501 + M513 -77-1 0.57 4988 0.31 619 0.88 299 280 49 520 348 800
5. T1zPB - - 7188 - - - 431 280 - 431 280
{monocrop)
6. (CMS-8501 - - 8690 - - - 521 400 - 521 400
{monoacrop)
7. - 55 -437 - - - 1 763 - - 141 040 1471 0«0
(monocrop)
8. - M513 -77-1 - - - 1 997 - - 159 760 159 760
{monocrop) i
{X) = L.E.R. (Maize); (Y) = L.E.R. (Groundnut); (2) = L.E.R. Total; L.E.R = Land Equivalent Rario
AT  KISMATARI For Maize : FT = Sig. (1%); LSD = 914; cC.v. = 16%; Maize = 60 CFA Fikg
For Groundnut: FT = Sig. (1%); LSD = 193; C.v. = 17%; Groundnut = BOCFA F/ka




TABLE INTERCROPPING EXPERIMENT:  MAIZE WITH COWPEA IN THE LOWLAND SAVANNA, KISMATARI (1986 )

XA

CROP  YIELD (kg/ha) MONETARY VALUE (CFAF)
TREATMENTS T
MAIZE COWPEA MAIZE - . COWPEA TOTAL
Maize Cowpea {(x) (kg/ha) } (V) {kg/ha) (2) .
T2PB + TvX 3236 0.45 3402 0.30 607 0.75 204 120 91 050 295 170
2. CMS-8501 . Tvx 3236 .! 0.52 4007 0.29 580 0.81 240 420 87 000 327 420
TZPB + VYA 0.34 2594 0.34 682 0.68 155 640 102 300 257 940
4. (CMS-8501 + VYA 0.47 3608 0.3 622 0.78 216 480 93 300 309 780
T2P8 - - 7528 - - - 451 680 - 451 680
monocrop)
CMS-8501 - - 7656 - - - 459 360 - 459 360
monocrop)
- Tvx 3236 - - - 2 035 - - 305 250 305 250
{monocrop)
- VYA - - - 1 985 - - 7 297 750 297 750
{monocrop} : )
‘X) = L.E.R (Maize); (Y) = L.E.R {Cowpea); (Z} = L.E.R. Total: L.E.R. Land Equivalent Ratio
AT KISMATARI for Maize Fr =5ig.(1%}; LSD =818; C.v. = 16%; Maize : = 60 CFA F/kg

. :
or Cowpea F, Sig.(1%); LSD = 245; C.v. = 21%; Cowpea: =150 CFA F/kg




TASTE TEST WITH IMPROVED MAIZE VARIETIES.
Results for the maize variety CMS-8501

A total of 110 families participated in this preliminary taste
test with e maize variety CMS-B850! in several towns of the
North and Extreme North Provinces: Garoua, Soucoundou, Bere,
Tchollire and Makebi.

In general 90% stated they liked the variety CMS-8501 very much
while B% liked it a little, and 2% did not like it at all. They
appreciate mostly 1ts good taste, its attractive color, and its
good cooking qualities. The comments of the families concerning
this variety contain a lot of useful information for our research
program - especially the breeding program.
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GENERAL COMMENTS CONCERNING OUR 1984 AGRONOMIC RESEARCH ON SOR-
GHUM IN NORTHERN CAMEROON:

The sorghum experiments were planted during the months ot
June and July. Specific information concerning the soil,
climatic, and biotic and management factors for each site
discussed 1n the NCRE Annual Report 1985,

The principal sorghum varieties used as test crops in our
trials were: 5-35 and CS-61 in the Extreme North, and S-34
and C5-463, in the North.

The trials conducted in cooperation with Dr. RAD at Guiring
are reported in the sorghum agronomy section. So they will
not be discussed here.

In general, results and observations during the 1984 cropping
season tend to confirm those of the last two years. Most part
of the lowland savanna of Northern Cameroon has Qood poten-—
tial of sucessful and profitable sorqghum production. The
maximum grain yield 1n our experiments this year was around 4
t/ha for 5-34 and CS-63 and around & t/ha for S-35 and CS-61.

The production potential of the improved varieties can be
achieved by applying improved and adapted packages of cultu-
ral practices. The components of the packages will vary

according to the agroclimatic conditions of the different
zones.,

Sorghum growth and yield were relatively good in most re-
search sites. This 1is partly due to the more abundant and
regqularly distributed rainfall. However in some Jlocations
plants were severely affected by water run-off, soil erosion,
5011 Insects, termites and magnesium deciency. It was also
observed in a lot of farmers fields' serious damage of seed-
ling establisimenl and plant stands caused by 5011 insect

pests and termites. These constraints should be alleviated
in order to achieve the yield potentials of these improved
varieties.

These problems deserve careful consideration. In some loca-
tions the grains of sorghum S5-34 and CS-463 were severely
affected by mold and deterioration reducing grain quality).
Striga infestation was low and few foliar diseases symptoms
were noted.
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SORGHUM RESULTS AND INTERPRETATION.

EFFECT OF TIED RIDGES ON SORGHUM GRAIN YIELD AT SEVERAL LOCATIONS
OF THE LOWLAND SAVANNA OF NORTHERN CAMEROON.

1.

b)

c)

For this experiment, six locations were selected: Makebi,
Soucoundou, Here, Sanquere, Toubor, Kismatari and Guiring.
The sorghum varieties used as test Crups were: 5-35, S-34,
CS-61, CS-463. A splat plot design was used in these trials.,

The discussion of the results 15 summarized i1n the tollowing
sections.
As  excepted, thevre was a significant difference 1n all the

research sites - expect at Touboro. In most cases, plots
with tied ridges out-yielded those with simple ridges, The
max1mum yield Increases  vary according to sites and

varieties,

At Soucoundou: It was up to 133% kg/tia tor S5-35 and 890 kg/ha
for S-34,

At Sanqguere: 1t was up to 1042 kg/ha for 5-463 and 1043 kg/ha
for S-34,

At Kismatari: 1t was up to 1042 kg/ha for S-34, and 1056 kg/ha
for CS-63.

At Makebl: 1t was up tao 587 “g/ha, for $-35, and 172 kg/ha for
CS-63.

Similar trends were reported 'n other regions of the semi-
arid African tropics particularly in tropical ferreginous
so1ls of predominantly sandy texture (alfisol) [t was obser-

ved, 1n most plots with tied ridges, better water retention,
less run-off, and less damage by suvil erosion. Therefore the
risks ot drought stress were relatively reduced for the

20rghum plants 1n these plots.

There was no significant difference between sorghum varieties
1N all the research si1tes - except at Soucoundou where 6-39
showed a better performance than S-34 (giving an average
vield 1ncrease of 976 kg/ha over that of $§-34). Furthermore,
the absolute maximum yield of sorghum S5-35 at Soucoundou
could be considered good (5.6 t/ha). The variety 5-395 seems
to have a good potential for this reglon, The 1nteraction
between treatments and varieties was not significant - which
would 1ndicate that the effect of tied ridges does not depend
on the varieties,
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d)

e)

The analysis of 1986 data and our ubservatiors indicate that
tying the ridges every Sm or 7.5m has the strongest i1mpact
in most cases resulting in higher vield or net benefit.

At Kismatari, the absolute yields were relatively lower than
expected. It 15 probably due to the following reasons: 1)
land was fallow for a long period of time before cultivation,
2) there was some 1nsect infestation 3) there were some
fertility constraints at that site. The greatest vielu res-
ponse to tied ridges (63% over the check) was recorded here.

At Touboro: There was some yield decline ass:ciated with tied
ridges. Too much water accumulation at this site may have
been responsible for this yield laoss,

Recommendations: This study on tied ridges should be conti-
nued at more locations and with different dates (early versus
late planting) to confirm our results; some on-farm research
should be undertaken to evaluate the effect of tied ridges in
large scale (1/4 of an hectare).
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EFFECT OF TIED RIDGES ON SORGHUM GRAIN YIELD AT SEVERAL LOCATIONS OF THE LOWLAND SAVANNA OF NORTHERN CAMEROON (1986)

TREATMENTS SANGUERE KISMATAR] S0UCOUNDOU MAKEBI
C5-63 S-34 CS-¢3 §- 34 S =34 C - 35 S -35 (S - 61
xg/ha xg/ha kg/ha kg/ha kg/ha kg/ha kg/ha kg/ha
{(Control) Simple ridges 2200 2043 1682 1738 3484 4179 2593 2905
Tied Ridges
(every 2.5m) 2690 2721 2002 2155 4133 3124 3180 3077
Tied Ridges
(every 5.m) 3034 3086 2293 2780 4374 5319 2702 2752
Tied Ridges 2846 2909 2738 2405 4244 5514 3015 3071
{every 7.5m)
AT SANGLUERE: FT = Sig (%) FV = N.S. , rTXV = NS ; LSD = 586 CV = 21
AT KISMATARI: FT = Sig (5%) FV = N.S., FTXV = N.5; LSD = 537 Cv = 20
AT S0UCCUNDOU F; = Sig (1%) FV = Sig; FTXV = NS, LSD = 221 CvV = 7%
AT MAKEBI FT = NS Fv = N.S; FTXV = NS5; CV = 11%
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EFFECT OF SOIL INSECTICIDES AND SEED TREATMENTS 0N PLANT
ESTABLISHMENTS AND VYIELD OF SORGHUM IN THE LOWLAND SAVANNA OF
NORTHERN CAMEROON.

Effect of several rates, ways and times of application of so1l
Insecticides on the performance and yield of sorghum 1in the
lowland savanna.

1. Sorghum varieties used as test crops were S5-35 at Guetale and
Guiring. The trial at Kismatari was not harve:sted because the
plants were severely damaged by water run-off and soi
@rosion.

The results of the trials at Guiring are included in the
sorghum agronomy section Furadan 106G 15 a soil insecticide
with carbofuran as active ingredient, and Mocap 106 is a
granular s01 1 insecticide with ethoprophos as active
ingredient.

The control plots had seed treated with Titoral (at the rate
of 200/100 kg of seed). Thioral - which is used as standard
seed treatment by the farmers —-is a chemical with 25% TMTH
and 25% heptachlore. A RCB design was used in these trials.

2. The discussion of the results is summarized in the following

sections.
a) Experimental evidence accumulated in the last two years - as

well as our observations in many farmers fields - tend to
confirm the finding of the SAFGRAD/IITA team at Burkina Faso
on the same subject: soil insects and termites are major

limiting factors to i1ncrease cereals production 1 many loca-
tions of the savanna of the semi-arid African tropics.

b) Considering all the trials involving soil insecticide and
seed treatments on sorghum in which Furadan 106G was used as
treatment at Soucoundou, Guetale, Makebi, Kismatari, it is
interesting to note that the use of Furadan 10 G at the rate
of 10 kg/ha has resulted in substantial yield increase in all
cases.

c) At Guetale, as observed last year, the response to applied
insecticides was strong and consistent, Yield increase due to
insecticide treatments reached up to 1.9 t/ha (44% over the
check) with a monetary value of 114,240 FCFA. As observed in
the last three years at this location, there was a very
severe infestation of termites which damaged saoarghum, groun-
dnut and cowpea in the research sites and nearby farmers'
fields.

229



d)

o)

)

The plots treated with Furadan 10 G and Marshal 25 ST gave
higher vyiclds than Mocap 106G. In the plots treated with
Furadan 10 G and Marshal 25 ST, plants showed good emergence,
good seedling vigor and stand with good growth. There was no
need for transplanting i1n these plots.  On the average, there
was  no significant difference between the effect of 10 kg/ha
and 20 kg/ha of Furadan 10G. Ns recorded last yvear, ssplit
application appears to be more effective than single dose
application.

Between the treatments of Marshall 25 5T (Marshal as seed
treatment) and 10 kg/ha of Furadan at post plant, there was

significant difference of 702 kg/ha. The rate of Marshal

used in this trial cost 1.400 FCFA (100 9/10 kg of sorghum
seeds per hectare). Next year, Marshal will be used at diffe-
rent doses to observe the performance.

There seems to be year to year variation in the intensity of
soi1l insect and termites activities, and the resul ting damage
to crops. The same observation was made 1n farmers' activi-
ties. Although the magnitude of the problem may vary, this
constraint is serious enough in many locatiaons. Ways (agrono-
mic or breeding) to alleviate it should be tested.

Recommendations: More research should be undertaken on this

matter with sarghum. 1t will involve multilocational trials
with different rates of so01l insecticides.
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a)

b)

B. EFFECT OF SEED TREATMENT ON PLANI ESTABL ISHEMENT AND YIELD
0OF SORGHUM IN THE LOWLAND SAVANNA .

These observational trials were carried out to compare the
efficiency of the seed treatment Marshal 25 ST with that of
Furadan 106G and Thioral (control) on sorghum performance in
several locations o1 the lowland savanna and to evaluate the
varietal response to this treatment.

The varieties selected for this test were: 6-34, 5-35, €CS-61,
CS-63 and the sites were: Kismatar:, Sanguere, Soucoundou, and
Guetale.

Marshal 25 ST is a sced treatment with 25% carbosulfan as
active ingredient (250 gr of active 1ngredient per kg formu-
lated product). The control plots had seed treated with
Thioral (at the rate ot 200 g/100 kg of seed). Thioral, which
1s used as  standard seed treatment by the farmers, 15 a
chemical  with 25% TMID and 25% heptachlore. A split plot
design was used 1n these triale.

The discusion of the results 1s summarised 1n the following
sections.

There was a highly significant difference among treatments in
the research sites: Guetale, Soucoundou, Sanguere, Kismatari.
There was a strong and consistent response to Marshal 25 3T
and the Furadan 110G as  compared to the control with
Thioral. The highest increase obtained in the treated plots
reached l.2t/nha (40%) at Soucoundou, 1.3 t/ha (535%) at
Guetale; 1.9 t/ha (B4%) at Sanquere and 1.2 t/ha (592%) at
Kismatari, The relatively high response at Kismatari was
partly associated to the hiqgl. degrece of 1nfestation of sor-
ghum - plants by termites 1n this site - which was left
fallow during many years,

It 16 1nteresting to point out that the response due to the
Marshal and Furadan 106G was higher for sorghum than for
maize,

The plots treated with Marshal 25 ST and Furadan 106 had
sorghum planted with good plant density, seedling vigor, a
better and faster growth, They reached maturity before the
plants 1n the control plats. No replanting was necessary. The
seed treatment Thioral seems not to be effective in case of
severe 1nfestation with termites and/or so0il 1rsects. On the
averayge, the yield 1ncrease due to Furadan 106G was higher
than that of Marshal 295 ST. lowever, it should be pointed out
that the cost  of Marshal (100 g/ha used as treatments in
these triala 14 about 1.400 FCFA while that of Furadan (10
g/ha) 15 about 12.000 FCFA. burthermore, Marshal - which ig a
seed treatment - s easier to manipulate by the farmoere,
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c)

As compared to the check, the use of Marshal 25 ST gave an
extra vyield of 979 kg/ha at Soucoundou, 1055 kg/ha at Gue-
tale, 66b kg/ha at Sanquere, and 833 kg/ha at Kismatari.

The interaction treatment X variety was not significant -
which would indicate that the impact of the treatment was not
dependent on the variety. Finally, our observations tend to
indicate that the success of the new varaieties selected by
IRA, S-34, S$-35, C%-63, would be facilitated by the use of
good sced treatments in many cases. The problem of low densi-
ty of sorghum cobserved 1n many farmers field may be alle-
viated with effective seed or soil treatments. Furthermore 1t
would be desirable that the breeder does some selection of
varieties on basis of termite tolerance (as 1t iIs being done
for maize).

Recommenuations: More study should be conducted on this sub-
Ject next year. Other 1nsecticidues will be tested, and more
sites will be included.
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TABLE EFFECT OF DIFFERENT RATES AND TIMES OF APPLICATION OF SOIL INSECTICIDES ON SORGIUM GRAIN vf!ﬂ

IN THE LOWLAND SAVANNA OF NORTHERN CAMEROON, GUETALE (1986)

A %A

. GUETALE
5-35
TREATMENTS Yield Yield increase
kg/ha kg/ha %
1. Control . 4321 - -
2. Furadan (X) applied at planting 5331 1010 23
3. " " at 30 DAP 5120 799 18
4, v split (%X) at planting 6201 1880 44
+ (%X) at 30 DAP
5. Furadan (%X) applied at planting 5928 1607 37
6. " " ' at 30 DAP 4825 S04 12
7. " split:(V4Xx) at planting 6125 - 1804 42
(Y4Xx) at 30 DAP
B. Mocap (X) applied at planting 4684 363 8
9. v " split: (%X) at planting 5247 © 926 21
(%5X) at DAP
10. Furadan (X) split: (%X) at planting 6225 1904 44
{(%X) in the whorl
11. Seed treated with Marshal 25 ST 5461 1140 26
12. Seed treated with Marshal 25 ST 6163 1842 43
(%X) Furadan at 30 DAP .

i

Furadan (X) = Furadan 10 G at the rate of 20 kg/ha; Mocap (X) = Mocap 10 G at the rate of 15kg/ha.
Marshal 25 ST = is a seed treatment DAP = Days after planting

AT GUETALE: Fp = Sig.(1%); Fpep = N.S. ; LSD = 600; C.V. = 11%




EFFECT OF DIFFERENT SEED TREATMENTS ON SORGHUM GRAIN YIELD AT
SEVERAL LOCATIONS OF THE LOWLAND SAVANNA ( 1986)

;v‘?-'[ ,

TREATMENTS SANGUERE K1SMATARY GUETALE SOuUCuuNDUU
S- 34 C5-63 S -34 CS - 63 S -35 CS - 61 S - 34 S - 35
RG/ha kg/ha kg/ha kg/ha kg/ha kg/ha kg/na kg/ha
1. Seed treated with Thioral
{control) 2291 2332 1291 1458 4193 4415 3353 4019
2. Seed treated with MARSHAL 2557 295/ 2853 2124 1937 5248 527¢ 4332 4718
3. Seed treatec -1th FURADAN 10G 299y 4290 2478 2358 5498 5942 4698 >uB1
AT SANGUERL : FT = Sig (1%) 3 F, = N.S. rT\V = N.S.; LSD = 1062, CV = 30%
AT KISMATARI F = Sig (1%) ; F\ = N.S; FT\V = N\.S.: LSD = 4713 C\ o= 25%
-1 GUETALE : FT = Sig (5%) ; FY = N.S. FTXV = M.S.: LSD = sBY: CV = 2%
C - - 1 - 0sY - — 3 c
AT SQUCOUNDCU: Fy = 5ig (1%) Fy, = Sig %) FTXV = \.5., LSD = 46U; =v = 10%




a)

b)

c)

STUDIES OF INTERCROPPING SORGHUM WITH GROUNDNUT IN THE
LOWLAND SAVANNA OF NORTHERN CAMEROON:

These trials were carried out on a representative tropical
ferruginous soil (Alfisol) at Kismatari. The sorghum varieties
used were: S-34 and C5-63; the groundnut varieties used were:
59-47 (90 days) versus M-513 - 77 -1 (11S days). The
sorghum/groundnut was planted using a pattern of two rows of
sorghum alternating with 5 rows of groundnut. The distance
between the sorghum rows 80 cm while the distance between the
groundnut rows was 40 cm. A RCB design was used in this

trial.

The planting pattern used in this trial (two rows of sorghum
alternating with five rows of groundnuts) seem to be quite

practicial. It facilitated the management operations, like
relay planting, weeding, fertilizer application and harves-
ting. 1t would be interesting to test these patterns in

farmers' fields in different locations.

There was highly significant difference among treatments.
Yields of monocrop sorghum were higher than those of inter-
cropping sorghum. The same trend was observed for groundnut.
These results confirm those obtained in the last three years.

Using the land ratio and monetary value as criteria, mono-

cropping _was _superior to intercropping. The extra 1income

accociated with monocrop sorghum was up to 22,350 FCFA (15%).

An interesting remark concerning the intercrop plots: they had
relatively less damage by rainfall water run-off and less

spil erosion. This fact is important because they are major

constraints in this kind of sandy 50il (Alfisol).

Regarding monocropping there was no significant difference
betweenn both varieties of sorghum or both varieties of
groundnuts. Regarding intercropping, the best association
appears to be sorghum C5-63 with groundnut M-S13 - 77 - 1.

Recommendations: Study on intercropping sorghum/groundnut

should be continued at several locatians next year to confirm
the results obtained at Kismatari.
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INTERCROPPING EXPERIMENT WITH SORGHUM AND GROUNDNUT IN THE LOWLAND SAVANNA, KISMATARI (1986)

(X) = L.E.R (Sorghum); (Y) = L.E.R (Groundnut); (2)

AT KISMATARI:  For Sorghum: FT

For Groundnut: FT

,
G-
N

=(Total) ; L.E.R

= 5ig.(1%); LSD = 378; C.V.=23%

Sig. (1%); LSD = 348;

C.v. 34%

' g CROP YIELD (kg/ha) MCNETARY vALUE (CFA F)
TREATMENTS
SORGHUM GROUNDNUT SORGHUM GROUNDNUT TOTAL
Sorghum Groundnut (x) (kg/ha) (Y)  (kg/ha) (z)
i. S-34 + 55 -~ 437 0.50 1 088 0.39 613 0.89 76 160 49 040 125 200
‘2. CS-63 + 55 - 437 0.43 1 021 0.39 608 0.82 71 470 48 640 120 110
3. S-34 + M513 - 77 - 1 0.53 T 165 0.34 588 0.87 81 550 47 040 128 590
4. C(Cs5-63 + M513 - 77 - 1 0.58 1 398 0.34 593 0.92 97 860 47 440 145 300
S. S-34
{monocrop) - - 2 187 - - - 153 090 -~ 153 090
5. (€S-63
(monocrop) - - 2 395 - - -~ 167 650 - 167 650
7. - 55 - 437
{monocrop) - -~ - 1 576 - 126 080 126 080
8. - M513 - 77 - 1
{monocrop) - - - 1737 - 138 960 138 960

= Land Equivalent Ratio

Sorghum: 70 F CFA/kg

Groundnut: 80 -F CFA/kg




TASTE TEST WITH IMPROVED SORGHUM VARIETIES.

(A) Results for sorghum (CS5-61

A TOTAL OF Bl Families participated in the preliminary test
with sorghum CS-61, 97% stated they liked it very much while
3% liked i1t a little. At Makebi, out of 35 families who
participarted, 94% liked C(CS-461 very much, &% liked it a
little. At Guetale, all the 46 families who participated in
the test stated they liked CS-61 very much. They requested
the seed to plant in their farms next year.

(B) Results for sorghum S§-35

At Soucoundou, out of 20 families who tasted S5-35, 90% stated
they liked it very much while 10% liked it a little.

(C) Results for Sorghum S-35

Out of 51 families who tasted it, 47% stated that they liked
1t very much; 30%4 liked it a little and 23% did not like it
at all.

At Soucoundou, out of 20 families who participated in the
taste test, 50Y% liked it very much 30% liked it a little and
20%4 did not like it at all.

At Touboro, out of 31 families who tasted S-34, 87Y% liked it
very much, 104 liked 1t a little and 4% did not like it.

The test with 5-34 could not be extended to more families
because part of the grain harvested at several locations was
affected by mold which affect negatively the color and the
taste of this variety.
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e u HAar eI

I'NTRODODDUCT 1T ON

The TILU at Bambu: 14 the original TLU 1n the NCRE  Project.
It has been in the Tield since 1981, and has worked through five
caomplete croppiing scasons. During this time, the concept and
goals of the unit have undergone some natural modifications, in
response  to changing circumstances, both within IRA and 1n  the
Extension Service 1n the North West and West Provinces.

Originally, the TLU was mandated to Lrain extension staff of

the Mintstry ot Agricul ture, carry out on-farm
demonstration/traials, and create linkages bhetween research (IRA)
and other agencies working in the field of agricultural

research/extenston/development (MINAGR], Farastatals, Projects,
etc.).

With the coming of MIDENO, which bad o clearer mandate and
better facilities to train extension staff, the ILU) turned 1ts
attention almost entirely to on-farm research and the generation
of farmer recommendabions. Since 19834, the TLU has itmplemented
hundreds of on-farm trials, teasting amproved matre  and rice
varieties, fertitlizer response, and modifications 10 cropping
patterns, [n the process, a close working relationaship hos heen
created between the TLU and MIDENU, PDA, UCLAD and UNVDA.

s, ot the end of 1984, the TLU had clearly 1dentified new
varieties ot maize and rice that weere proven to be superior to
locally grown varieti1es in several distinct agro-climatac ones
1n the  Western  Haiohlande, ., N teg ome of vield  and  diseave
resistance. In addit.on, the new vaor neties, o gencral, wer e
fount to be accepted, with few regeorvations (marnly cstorabrlity),
by farmers,. However , information geps <ti1ll rvemained; for
example, the optimal M and #? levels for malze and rice, and the
optimal densaity of maize when intercropped with groundnuts or
beans.

The major constraints faced Ly the TLU in past vyears have
been those of logistical ratu e. Un-tarm research requires
adequatec personnel (researchers and junior technicians); reliable
vehicles, tapable of reaching the research sites (i.e., G4-wheel
drive and ruqgqged); and funds for fuel, research supplies, and
out-of-<tation allowances.

I'n 1986, the greateslt conctraints were a  shortage of
research personnel and techniciane on the ground, and a lack of
adequate vehicle support. These will be remedied eventually with
the return of the national counterpuarts from the U.S. (projected
for 1980-89), and the purchase of Toyota 4-wheel drive vehicles
in 1987,
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Table 3: Maize Yield Response to Nitrogen (2 Farms, Mdop Flain)

F A N M E R

N-Level Balifo Ndi for Nabonse
(kg/ha) (kg/ha) (kg/ha) (kg/ha)
150" 7757 a 7623 a 4448 1=~

75 6939 b 7129 a 44617

0 3857 c 3748 b 3203

Range 3700 3873 1414
cv 9 % 16 % 24 7

* Yields averaged across all Fhosphorus levels. P not significant.
“» Yields estimated by regression for this location.

Table 4: Maize Yield Response to N and F (T farms, Bali)

Treatment Mean Maize VYield DMRT (S5%4)
N - F (Kg/Ha)
10 - 0 2,363 a
150 - &0 2,335 a
795 - 120 2,062 ab
79 - &0 1,947 bc
&0 - 30 1,711 bcd
150 - (0] 1,623 cde
75 - 0 1,472 def
o - 120 1,273 efg
0 - &O 1,142 fqg
G - 0 1,063 g
Range 1,300
LSD (S%4) 468
cv 27 %
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Maize-Groundnut Cropping Pattern Trial.

Table 5: Mean Maize Yield, Groundnut Yield and Income Equivalent
Ratio (IER), by Maize Plant Density.

Flanted Maize Density

Zone Fert 93,337 40,000 26,666
(+/-)
Bamenda Plain:
Mean Maize Stands 91,600 40,902 28,627
Maize Yield + 5237 4629 4137
- 17462 16046 1742
G'nut Yield + 1461 15 217
- 198 279 262
IER + J. 463 (1.346") .29 (1.24) 3.13 (1.29)
- 1.65 (1.04) 1.68 (1.086) 1.48 (1.16)
Ndop Plain:
Mean Maize Stands 31,667 40,4467 26,7350
Maize Yield + 5435 Y-Y-Y4 5974
- 2948 3450 2638
G'nut Yield + 142 1794 194
- 167 124 129
IER + 3.81 (1.23) 4.58 (1.51) 3.93 (1.34)
- 2.27 (1.19) 2.44 (1.28) 1.97 (1.03)
West Province:
Mean Maize Stands 52,978 41,167 26,6467
Maize Yield + 5882 5620 4508
- 53 2364 2133
G'nut Yield + 118 130 154
- 127 175 143
IER + 3.88 (1.44) J.77 (1.43) 3.17 (1.31)
- 1.30 (0.87) 1.94 (1.28) 1.71 (1.12)

® Numbers in parentheses are LER's.

Table 4: MRR for undominated Intercropped Maize Treatments

Variable Net
Treatment Costs Benefit MRR
CFA/Ha CFA/Ha 7.
53,333 plts/ha + F 43,500 265,484
Q2 %
40,000 + F 42,230 264,332
2712
26,646 + F 41,000 230,429
238
40,000 - F 16,250 146,842
1052
26,6466 - F 15,000 133,692
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Maize Mipnikit Trials.

Table 7:

lmproved

Mean
Variety N Yield
Kg/Ha

EKONA YELLOW - F 9 2600

+ F 4383

Fert. Yield Increment 1783

EKONA WHITE - F 10 2601

+ F 3640

Fert. Yield Increment 1039

coca - F 22 2777
+ F RAH

Fert. Yield Increment 777

FHZ290 - F 17 2274
+ F 2752

Fert. Yield Increment 477

BACOA - F 23 27135
+ F 2872
Fert. Yield Increment 55
KASAI 1 - F 27 262
+ F 3424
Fert. Yield Increment 802
MLC - F 27 26746
+ F 2813

Fert. Yield Increment 136

All Improved - F 135 2847
+ F 322

Fert. Yield Increment &80

Mean Maize Yields for Minikit Trials, by Variety

Local Variety % Farmers
Mean Yield Preferring
Yield Ivicrcament Imp. Var.
kg /Ha 'g/Ha I

1922 470 100 %
2375 2008

452 24462 <-Tot Increment
1450 115 88
2574 1067

1124 2191 <-Tot Increment
2061 714 87

2653 901

S92 1493 <-Tot Increment
2265 9 76
2824 - 732

259 4846 <-Tat Increment
1793 522 75

2599 273

BOS 10792 <-Tot Increment
2112 509 72

28688 536

775 1311 <-Tot Increment
1924 S2 72

2790 2=

B&6 887 <-Tot Increment
1959 &87 75
2708 519

749 1268 <~Tot Increment

244



Exploratory Rice Variety Trials in the Mbaw Plain.

Table B: Rice Yields & Preference Ranking, by Variety (Mbaw Plain)

Rice Variety Mean Grain Mean Freference
Yield Ranking

T Taeme T
CICA B 24692 1.7

CISADANE 3418 1.9

ITA 212 3326 2.0

IR3273-339-2-5 3100 2.4

ITA 222 3358 2.4

Local 2671 2.7
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FLu Er UNMNA

I. P NTRODUC T T UN

The Lkona TtU s responsaiblee tor on-tarm food--vrop tating
(of roots and tubers as well as  marze)  ang  {armer -MINAGH

(extension) - [RA Li1arson in two  provinces, South West and
Littoral. Tt must turther supply ts own an-station support for
maloe seen and agronomic trials, ac IRA-Efonma has no other
Cereals wtaff ., Such multiple duties need multiple researchers,
and the Umit began tull functioning with two Cameroonians and two
NCRE.  ewpatriates in mid - 1986, Ihe exspatriate agronomist  died
four monthe after arrival, betfure the agronomic program was fully
defined or the Camerounian staff, researchers or technicians,
adequataly initiated 1nto the methods needed to achieve the new
elements 1 it Outputrs from this part of the program were less

than hoped 1n gquantity and quality.

1986 was devoted to intrastructural, methodological and
organtsational activities designed to prepare the unit for  full
functioning PRI B4 TN plus the completion ot the first of nine
agro-socio-economic surveys,  one for esch administrative region
wlithin the two provinces. fhe Fako survey and related
reconnalssance showed  that IRA cassava and especially maize
technology  might have unexpectedly high local pavyoffs, although
the greatest farmer priorities  were  cocoyan  and plantain
epirdemics tor whilch A cannot yEr L provide solutiong, 1t
provided toy cropping data and tarmer and extension contacts  for
the  design and  evecution of 1987 on-farm trials ot malze and
casaava technology. At thee  same taime, recommended mailze
varietaes  were mualtaiplied tor tecting, cilot marbet and farmer
yield surveys were wundertoben, on-station intercropping and
dencity trials were continued or anitiated, and IRNY and MINAGRI
ataft were tirained.

Comstraintc attarted 1n 198& were

- Intormation flact ot knowledge of food-crop farmers'
Cilrcumstances, priorities and potenti1alities in coastal
tCameroon)

- Infrastructural (luck of support staff, office equipment, sto-
rage opace and equlipment, field equipment, computer
maintenance and czoftware);

- Methodological tinsufficient erperience of IRA researchers
and/or technicians with  farming <ystems research, farmer
surveys, agronomic design and analysis); and

- Organmicational (over lapping and confusion of off-station

responsibilities petween IRA-Ekona sections, little organized
or ertensive contact with MINAGR]T extension staff).,
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. IT. Outputs
Sub-goals
A. Research

1. Agro-socio-
econaomic base-
line survey of
Fako food-crop
farmers

2. Market survey
(pilot)

3. Agronomic
trials on-
station

4, On-farm yields
survey {(pilot)

Methods

+ + + 4+

+

+

+

eco-zane mapping

rapid reconnaissance
formal survey
statistical analysis by
region and zane

bi-weekly visits to 10
markets (3 mos.) for
price & weight recording
analysis of variance by
time of day, month &
market

compar isan with baseline
survey data

maize/groundnut rotation
trial
maize/groundnut intercrop
trial

stands density trial

weighing & identification
of all produce from
sample plot of 5 farmers'
fields in 3 zones

yields calculations
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Outputs

+

3

Farming Systems Survey of Fako
Division, South West Province
cropping patterns for 1987
on-farm trials design
farmer/village/extension
contacts for OFT wark
training in data collection
and analysis for [RA resear-
cher & technician

data on extent of crops,

use, disease, storage, inputs
for IRA researchers & agric.
planring

(neg.) recon cut short by
death

prices vary predictably by
month but little by time of
day; only local, unprocessed
crops varies by market

no standard weights used,
volume units of most produce
vary across sellers

market survey data superior to
farmer survey for ascertaining
crop prices for econ. anal.
pilot survey method too costly
in staff and transport

trial has onu season to go

intercrop patterns found
atypical of region, ill-adap-
ted; trial abandoned before
final season

eaten by birds three times;
replanted 1987

insufficient farms cho.2n per
major ecozone for confidence
in results

extremely low maize yields
(.2-1.8t/ha) and densities
(5000-25000 pph) found under
inter-crop, density inverse to
yield



B. General

1. Infrastructure + internal shifting of
(support resources
staff, office, + purchase
storage, field
equipment,
computer)

2. Methodological + team development of

training (far- researcth protocols
ming systems, + collaboration in recon,
survey, agro- survey and trials between
nomic trial) IRA & NCRE staff
+ advice on degree thesis
research

3. Organization + IRA-Ekona guidelines on

(within IRA TLU responsibilities
and MINAGRI + visits to Fako/Meme/SWP
links) MINAGRI officials

+ training course [ITA/IRA-
/MINAGRI roots & tubers

+ on-farm-trial workshop
for Fako/Meme MINAGRI

4, Consultants -

248

+

+

+

+

assignment of 2 technicians, 1
recorder and senior techni-
cian to Unit

hiring of 3 drivers and 1
typist

! NCRE and | IRA project
vehicle acquired

office and some storage space
acquired and equipped
sprayers, hoes, cutlasses,
tapes, scales, chemicals etc.
purchased

Ekona computer maintained and
software for survey analysis
purchased

protocols becoming more speci-
fic and regionally focussed
IRA's economist's increased
capability in field surveys,
devel. of PhD research

IRA technician's training in
survey management

interruption of IRA agrono-
mist's & technicians' training
by sr. agr.'s death

internal administrative quide-
lines enabling TLU to operate
effectively between Ekona re~
searchers & MINAGRI
identification of collabora-
tors for OFT program

training of 29 technicians in
root & tuber technology
introduction of 27 MINAGRI
staff to OFT methods & IRA
maize program

none scheduled from outside;
within Cameroon Drs, Empig
(maize, NCRE/IRA) and Abaka
Whyte (cassava, 1I1TA/IRA)
provided help



5, Professional + NCRE/IRA field tours of + learning about IRA agronamic

Improvement North and North HWest/West work elsewhere
+ IDRC/IRA farming systems + methodological suggestions for
field tour Yaounde curvey work
+ IRA Annual Farming Sy- + guidance for 1987 OFT program

stems/Cereal Review

&. Publications -

111. General Statement

The TLU at Ekona entered the 1987 agricultural year with a
much improved base from which to carry out its mandate for on-
farm testing and liaison in a farming systems framework. Im-
provements are still needed in physical infrastructure (especi-
ally storage, drying, computer and office space) and will conti-
nue to be made throughout the program in methodology and organi-
zation. The first baseline survey and training exercises were
carried out successfully and other pilot surveys and trials
helped to define methodology and goals for the 1987 on-farm trial
program and future baseline, marketirg and other surveys. These
will be able to be carried out more efficiently and erxtensively
in 1987 and beyond. The major continuing constraints, beyond the
current [RA budgetary problems, are the lack of researchers
(aggravated for the first season of 1987 by the effective absence
of both IRA researchers an leave) and vehirles. Because of the
expectations among farmers and MINAGRI, raised by the survey and
training courses, the TLU has opted to concentrate its scarce
resources (researcher/vehicular) on the on-farm trial program for
first season. Three researchers (two NCRE and one IRA) are
expected to be available second season to carry out a normal
program.
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T L U - NKOLBISSON

INTRODUCT I ON

Research on farmers' fields within the framework of Testing
and lL.iaison Unit's activities commenced during the second half of
1986 in Nkolbisson. Reconnaissance tours with visits to farmers'
fields were undertaken in Akonolinga, Monatele, Ntui and Sa'a in
the LCentre Provirnce, and Sangmelima 1n the %South Province. The
aim of the these field tours was to i1dentify potential areas that
will broadly retflect the general features of the lowland forest
for On-farm rescarch, and secondly, to obtain exposure to tha
neneral farming systems 1n the mid-altitude and derived Savanna
zones, where TLU-Nkc¢lbisuson i€ mandated to cover. The Ntui Subdi-
vision, which 15 1n the transion zone and offers a wider varia-
tior of systems, was selected as the region to begin on-farm
rescarcna, and spraading into the other regions in subsequent
years a4 experience 1s accumulated. It was chosen with due
congiderations given to accessbillity; some knowledge being avai-
lable about 1ts 52 wvillages; fairly typical for a large propor-
tion of mid-altitude zone; reflects rural character, and there is
IRA presence on MIDEVIV station, thus allowing easy comparison of
station and on-farm results,

Somz major constraints limiting food production were evident
through  field visits and 1nformal discussions with farmers and
othear knowledgeable people 1n agriculture. These include inci-
denze of stem borers and streak on mailze, particularly, in the
minor season (Aug-Nov); low %011 fertaility {(eg. nitrogen, phos-
phurus and sulphur! and plant population; cassava root rot; high
weed infestation eqg. Chromolaena odorata and Impervrata cylindrica,
and lack of crop genotypes adapted to farmers' conditions. Other
bottlenecks 1n the agricultural production are scarcity of labour
wspecially  for land clearing in the foreot, lack of storage
facilities and 1nfrastructure for marketing produce.

GOAL 3 To 1dentify acceptable materials and practices that will
enhance the productivity of resource poor farmers in the
lowland forest f Cameroon.
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Selection of regions
sites and cooperating
farmers for on-farm
research.

Field visits and
informal surveys;
Discussions with
farmers and exten-

Contacts will
facilitate on-
farm research.

tion staff.

Aid in designing
future on—-farm
trials tailored
to farmer's pro-
blemw.

On~farm exploratory
trials and analysis
of expleratory sur-—
vey reports.

2., ldentify food produc-
tion problems and
constraints on far-
mers' fields

Render visits to
various national
organizations

3. Establish linkages
with Extension staff
and national organi-
zation eg. MIDEVIV,

Facilitate the
design of on-farm
trials and diffu-
sion of technolo-
gical packages.

GENERAL STATEMENT

The team established preliminary contact with the Ntui Sub-
divisional delegate and MIDEVIV, and both enthusiastically showed
interest in cooperating with the team i1n putting up joint trials

and demonstrations on farmers' fields. Over twenty farmers also
agreed to participate in TLU's activities in the two villages
(Biatsota Il and Ossombe in the Ntui subdivision) the team is

notable success was the departure of -
further studies in the United States, and
George Dimithe. However, the team operated
For example, there is no field techni-

operating in. Another
Mr .Jupi1ter Ndjeunga for
his replacement by Mr.

with a few major problems.

cian and/or recorder attached to TLU on-farm activities, thus
limiting the team's activities. The absence of a senior socio-
economist in the team and the lack of storage space for research
equipment have been of some concern to the team.
Conferences/Workshops attended
- All African Governmental consultation on Striga control
workshop held in Maroua, Cameroon in October 20-24, 1986.
~ IRA~-IITA-1DRC workshop on On-farm Research held in Nkol-

bisson in December 10-11, 1986.
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RESULTS ON FIELD VISITS

The production systems in all places visited are fairly
similar, and fallow systems dominate the agricultural production.
Variation in the systems are related to climate, access to land
and i1nsfrastructure. Long duration fallows are opened up by tree
felling with chainsaws and seeded with the climbing melon, NGON
(Cucumeropsis manii). After "ngon”, the land is cleared from the
remaining vegetation, burnt and planted with groundnuts in asso-
ciation with maic¢e, cassava, cocoyam, plantain and a number of
vegetable types (onion, okro, amaranthus, water leaf). Cocoa is
the major cash earner, and coffee (Robusta) and oil palm are of
some economic 1mportance.

ON-FARM TRIALS

Preliminary on-farm trials were conducted using the farmers'
contacts established by the IDRC team in Bikok and Ebakowa about
50 km South of Yaounde. Earlier on-station studies on cropping
pattern i1ndicated that planting groundnuts between two rows of
maize spaced 1.6 to 2.0 m produced the best maize and groundnut
vields. This was tested on farmers' fields in the first season by
the IDRC team. Generally, the farmers liked the idea of row
planting facilitating operations, such as weeding, but thought
maize spaced @ m apart was narrow and could shade the groundnut.

A trial was then conducted to compare maize spaced 2 m apart

with that spaced 3 m in maize/groundnut/cassava intercrop. Maize
was harvested fresh as requested by the farmers and also mostly
consumed as such in the area. Generally, there tended to be no

significant differences between spacing on maize yields (tables 1
and 2). But the local maize yield was significantly higher than
the improved maize under heavy infestation of stem borers (table

1). This was observed on both farms. The local maize appeared
less attacked, and it could be because of cscape or preferrence
or exhibiting some tolerance to borers attuck. However, seeds of
the local maize have been given to the maize breeder to verify
this. The improved maize performed better than the local maize
where the i1nfestation of stem borers was relatively less severe
(table 2). The results of these studies show that impraved maize

will require some external inputs on farmers' fields under severe
conditions of pest infestation and low soil fertility.

There were no significant differences in groundnut vyields
due to the associated maize variety (tables 1 and 2). The effect
of maize spacing on groundnut yields was not pronounced, although
there were slight yield increases in groundnut associated with
maize spaced 3 m apart. This was significant on one farm (table
1}. These results need to be confirmed in further studies.



Researcher-managed alley cropping trial was established on a
farmer's field to study the effect of Leucaena pruning on the
growth and performance of component crops in a maize/qgroundnut

intercrop. The maize yield from the Lreatment receiving leucaena
prunings was significantly higher than that of the control (no

leucaena and no fertilizer) (table 3). The two fertilizer treat-
ments (200 and 400 kg/ha) plus leucaena pruning performed better
than the Leucaena pruning treatment. The groundnut yield from
Leucaena treatment did not differ significantly from that of the
control. Groundnut vyields from both fertilizer treatment were

better than that of the leucaena prurming and the control. It is
recommended that more information, particulary on the labour
aspect, should be gathered on alley cropping's potential of

increasing the farmers® productivity before extending it to them.
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Table 1 :

EFFECT
IN MAIZE/GROUNDNUT/CASSAVA INTERCROP

OF SPACING ON THE YIELDS OF MAIZE AND GROUNDNUT

MAIZE-2m APART
MAIZE-3m APART
MEAN
LSD 0.1

MAIZE-2m APART
MAIZE-3m APART
MEAN
I.SD 0.05

MEAN FRESH EAR

UNSHELLED GROUNDNUT

WT. (KG/HA)
T2B LOCAL
2600 5050
3950 5250
3275 5150
1648
1450 3500
3000 2400
2285 2950
572

FARM 1}
MEAN T28B
3825 2?50
44600 1600
1279
LSDO. 05
FARM 2
2475 850
2700 1650
1250

WT.

(KG/HA)
LOCAL

700
1430
1175

1650
1050
1350

MEAN

@25
1525

467

1250
1350

Table 2 :

IN MAIZE/GROUNDNUT INTERCROP.

MAIZE-2m APART
MAIZE-3m APART
MEAN
LSD 0.05

MEAN FRESH EAR

UNSHEILLED GROUNDNUT

WT. (KG/HA)
728 LOCAL
6267 4933
5233 3833
5750 4383
1307

fKG/HA)

WT.

MEAN 128
5600 567
4533 B67
717

LOCAL

633
=[e]e}
717

EFFECT OF SPACING ON THE VYIELDS OF MAIZE AND GROUNDNUT

MEAN

600
834
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Table 3 : EFFECT OF ALLEY CROPPING ON THE YIELDS OF MAIZE AND

GROUNDNUTS
Maize Grain Yield Ear WT Unshel led

Treatment (T/ha) wt 15% (gm) Groundnut wt

moisture (kg/ha)
01 + Of 2.80 226 987
L 4.03 239 1094
200 kg/ha 4,93 275 1227
(20-10-10)
L + 400 kg/ha 5.37 296 1360
(20-10-10)
LSD (0.03) 0.285 31.3 125
L = Leucaena prunings;
OL = no Leucaena prunings; OF = no fertilizer
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