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I N T R 0 D U C T 1 0 N
 

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 is 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 Cameroon 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.g. IITA, CIMMITY, ICRAF, etc. 
and some users of our
 
research results also participated at the meeting.
 



DA N 1 1'1 1 ' I R A I I CiIN\ 

I N i l Dn U C ]1 0 1, 

1 he pro je t admini t rat iun', ro I(=. is to prov IdeL he neCes
sary logistical and finA r tai I ulppOr I toL tho I TA r It, rCh 5..taff 
to pervil t them to r.,,rry itL thei,r par t i:u I ar reseurch object i ves. 
I t does this by opera t In ads th- I i c i son between the esearChers
 
and IA , 
 IRA, and LJS tIo tl-1 I need,, L f mater i f UIds , ,nd 
personn I Cons t aint,, ,re ma riI Iy anuc iatcd wi If the prot I ems 
involved in dealing w.Lit1 t hl di I ferent groups whirc have di ffe

rent i nttor e,, ts ,nd obj.a)c t.vi (- I n t hi-, pr .1t-ec t , i.ri L the p I ,hi 
 _mis ()f 
ccmmurn1cCt inn j 1,1enC thI ., (1 1St.i IC L,I -c-pai ating the, d il Iere-1t 
groups. 

Cons tr i Ilts jh ich had the I ar , t i irpac t during the past 
year we0re dL I,-,ys ,i n -cF.iving opierat i n ] funds and m)ter iaIs, 
Spel: i f IC- I I y r-P,i-cl-h equ pment and vt- i t I c-3 . ConcerI- i n oper a
ting funids, ther? were isob 1rin An- L l I'ar i g and cred tin checks 
from IITA I tIJ (JulI c,Ica I b a il" acCcoutL1, a pv otceduJlre "hich normally 

o irItItak - (it ) . rho e ILIipirIlnt delty -, iWCI-e rIsul t o tioe long 
procedur , i nv I vrd i - U. ". prOcureinrit -3. I ,n ord r ar r i es in 
th( U.S. anid is not complete, a great deal of time is lost in 

corresponding t he necessary information. 

0 U T P U T 

A. Procurement
 

The followrirg major commodit ies were received in 1986: 

- Two tractors and acctressor ts for Bambut 
- Two Land Cruisers and two Reniault R-12s, all station wagons
 
- Nine 
sets nf household furniture 
- One IBM AT personIl computer with printer 

Outtstanding order;s ic luded the rest of the computers (8), 
and var io'js rr- earch equipment ordered in) May 1985. 

B. Pe-sonnel 

- computer operator was hired in February and has undergone 
on-the-job trainin, to familiarize himself with the various com
puter programs used by the project. The administrative assistant 
hired in June has completed his trial period successfully and has 
fully assumed his duties. A replacement secretary was hired in 
April by IRA for the project. 
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C. Meetings/Visits
 

IRA Farming Systems and Cereals Programs Planning meeting, 
two quarterly meetings 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 familiarie themselves with the project and the re
search worlplan. 

The tragic death of onri of these esr.arche. s caused a major 
setback in the, plans if the project for the El, ona s te and was a 
blow to lor ii le throughout the project. 

GENERAL STATEMENT 

Although the main research activities were executed during 
the year, this is not sufficient grounds for evaluating the 
administration's support role. One must also consider the sur
rounding circumstances in which this support was carri, d 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
 
problem should be alleviated in the coming year. 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 

Category Budgeted Actually Spent
 
$ US $ Us 

Rental Housing/Maintenance 138,300 14l,147
 
Local Staff Salaries 80,800 4,4,199
 
Local Office Supplies/Expenses 37,100 74,628
 
Local Equipment Purchase 10,000 12,77q
 
In-Country Travel-Support Staff 17,000 9,759
 
In-Country Travel-Prof. Staff 109,800 7-7,909
 

3
Fuel 52,000 2,694
 
Vehicle Maintenance/Repair 68,000 40,4e2
 
Research Costs/lemp. Labor 34,000 I1,0B7
 
Research Costs/Supplies 48,000 28,82
 
Extension Costs (1LU) 64,800 314
 
In-Country Training (TLU) l.6,800 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 1996 imprest report.
 

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



HI GlL.'MIDS 1101 ZE 0REI1)1 HG 

I N 	T R 0 D U C I 1 0 N 
[1 I906 , Lhi., th i rd year of th HHi- h I ands aie Hr-eC i ng 

1.1ni t , preparit ion c)I n-w popul at ion:. for I oni torm re rurlrel-It 
,o I tCt ion wa' yotilued. Ih? Iiybr id ptrojram inphasi Zed t:esti ng 

of t hit? f i r -t guner at o of s le eros Idssi nf hyb r 

Vari,_. t _t 1_i_ ,!_1. 

A v i 	 I Ii . I var t i E-t, had been Et ff i c ient I y tes ted in previous 
yea r s,) 
 advancrd variety trials were suspended until the new 
gererat ion of NSR var iet ies becomes available in 199"7. Ear to 
row seL Icc o-eed incr ease of the int rodtced var iety Shaba was;.ia 


cort intled 6t 1bc:incg-Mbirni (formerly cal led Mbang Mboum ) for the 
Adamaooa IPlatetu. 

ln ti-.odu" t Lon_ ..cro-n nqil 

t' imall s -t-aeo.,ting trial of 12 entries promoted froni a 1985 
nursery 5n-rL-:.ri nig of a collection of 40 from the lowa State Plant 
Introductioin Station 
 was planted at four locations. Two
 
locat ions wer e harvested (Santa-1600m l t i tude arid 
 Babungo-

I lOOm) . Thre,2 entries, Feko Yellow (210405), Sahara (233335) and
 
cn unnamed Tennessee 
source (221841 ) , showed sufficient disease 
resi -stance sd yield to Le of future interst. 

Pop ulati a n Impr et 

FBaned o, . roniq raf.i g Ias ir, 193-t, new populations were
 
formed or s lected. Progress in 1996 included :
 

I. 	 High .Ititude Popujation -- The third recombination was made 
at B3anhofi Station as an ear to row isolation. Half sib 
family rckcurrent selection will hegin in 1987 at high

al ti tide si tec0.
 

2. 	 Acid rolerant Population -- The third recombination was made
 
at lBambni Plain, 
 also a-s an ear to row isolation. Half sib 
family , C.C.tion eg in in 190"/ on an acid sito.c? will 


3. 	 Early Whi inL Population --- The neron- cyclIe of repl icated 
family nel ,c t no in Cameroon in- IIIMYT Popo I at ion 34 was made 
at BabogIoI IE9A, 'Ind select :on were recorbined in 19860. 
In an c.fft, t to ident ify donors of disease resist ance ano 
yield for this populat inr, tlestcrossres to several 
i )t rodu t n(}rs a nd i rnriEl'nd-, w-ir p ma d, f)r te t L g ini 19137. 
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I. Short Late Popu 1 atL io -- Lar to r ow so Ic t I on- seed ircrease 
was mad, in the var i ty Kasa at F-aImbo t , I 986A. Potent i a I 
donors ( inc Iud ing inbreds) of good agronomic traI ts were 
te-strcrossed onto Kasai for testing in 1987. 

I n addi tion to the above pop 1lar ions , several lovw alti tude 
popu 1 at 1 o,: I I f. be i I g improved fol disease res i stance for 
eventua uke as source popuIatios (su,ed Var iety Cross Tri al): 

I. 	 Eto (population 32) was received from CIMMYT as 52 lines. 
These were selected and selfed at Foumbot in 1986A, and
 
recombined in 19868. 

2. 	 1 uxpeno -- EV 49 SR (DC 2.) wa, r eselected as half sib 
fami lies at Bahungo, 1986A, and selections recnmbined in
 
I986B. EV 49 SR was crossed with EV 8443 SR in 19862 to 
obtain a Tuxpeno with intermediate plant height and high 
yield. FV 49 SR . MR DCI fami Iits were selected and selfed 
at Bambui Plain in 1986A, and the [C2 was formed ii 1986P. 

I nbr ecl--ihr i d Pr_graqc 

lnbrneds seIei:ted in 1985 testcross trials were tested as 
single cross hybrids in 1986. rhe best 16 parents of these 
hybrids were recombined (19862) 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 
inbredi continued from Population
MSR and from crosses of MSR with other materials as well as from 
single crosses. restcrosses of two single crosses representing

the synthetics wore made onto S2 and S3 
 MSP lines for 1987
 
trials.
 

Trials of 220 single cross hybrids were planted at 4 
locations. Growth was good at Foumbot, SODEBLE, and Mbang 
Mbirni. Approximately 5%4 of the hybrids were superior to the 
best open pollinated variety check in all agronomic characters
 
and are thus candidates for release. Results of the 3 best of 
the 5 hybrid sets (best entries plus checks) are shown in Tables 
1-6. Odditional testing of the selected single crosses as well 
as of 3 and '4-way cross hybrids from the same inbreds will be run 
in 1987. Many of the 1986 selectlons will be discarded on the 
basis of seed pr-oduction difficulties. 

Vakr-Ie LA_Cr cs Tr i a.I 

Vhe 	 Vat in-ty Cross r ial , first run ir 1985, was continued in 
1986 wIth somt changes in entries. The objective is to test 
combining patterns of major source populations for the mid
altitude lone. ihe trial was successful at Foumbot (I000m), 
Babungo (1 lOOm), SODEBLE (150Om) and Santa (1600m) . Tables 7-8 
present resultc, for thnr:rosses amnuiJ Populations 43, 32, MSR, 



Kitale 2, and EC 573. 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 R-row plots. It also appears that
 
the cycle anC 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 crosses.
 

Principal conclusions from the Variety Cross Trial in 1986 
are : 

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 tooi tall. 

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

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

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



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

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

Table I : Hybrid set I (top entrie, + (t. ;..-,, Yield CT/Ha). 

L o c a~ t. i o n 

VARIETY FOUMBOT MBANG SODEBLE 
 MEANS
 

11122 x CIS 9.2 11.4 9.6 10.1 

C15 x M138 0.5 11.1 9.3 9.6 

NIO0 x M122 9.b 9.9 9.0 9.4 

11138 x 2100 9.2 9.0 9.0 9.3 

M122 x M84 8.9 9.5 9.5 9.2 

N100 x M35 8.5 9.6 9.2 9.1 

C15 x N100 6.1 10.1 9.0 9.1 

C71 x P1122 8.5 9.4 9.3 9.1 

ZIO0 x M122 9.5 6.96.5 9.0
 

M35 x C35 9.0 10.0 7.7 8.9
 

SHABA 7.5 7.5
9.0 8.0
 

COCA 6.0 8.1 7.1 7.1
 

LOCATION MEAN 7.8 8.8 7.7
 

S.E. .473 .466 .412
 

CV 10 9 9
 

LSD .05 1.3
1.3 1.2
 

* 49 Entries in Trial 

** Location x Variety Interaction used as error. 



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

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

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

Table 2 : 	Hybrid set I (top entries 4 thecks). Across location
 
means.
 

C h a r a c t e r
 

VARIETY EAR ROOT STALK EAR MOISTURE YIELD
 
HEIGHT LODGE LODGE ROT (%) (T/HA)
 
(cm) (1-5) (1-5) (1-5)
 

M122 X CI5 145 2.0 3.2 3.3 31.3 10.1
 

C15 X 11138 146 2.2 3.0 2.6 29.0 9.6 

N100 X M122 137 1.7 2.8 2.3 24.4 9.4 

M138 X Z100 137 2.4 2.7 2.4 25.0 9.3 

M128 X M84 115 2.3 2.4 2.1 25.6 9.2 

NIO0 X M35 125 1.3 1.7 1.6 2'.3 9.1 

C15 X NIO 145 1.6 2.3 1.9 22.7 9.1 

C71 X M122 147 2.2 2.1 2.4 28.7 9.1 

ZIO0 X 11122 140 2.0 2.3 2.3 24.8 9.0 

M35 X C35 130 1.1 1.1 2.0 27.6 2.9 

SHABA 129 2.2 1.9 2.8 28.2 8.0 

COCA 149 2.9 3.2 3.3 26.5 7.1 

LSD .05 It#** 0.8** 0.7w 0.6** 	 .I*x 

* 49 Entries in Trial 

** Location x Variety Interaction used as error. 



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

VARIETY* 


S85 X C70 


C70 X Z7 


C70 X M118 


M84 X 2109 


Z25 X M121 


N100 X 225 


195 X M121 

227 X C15 

S64 X M121 

N1O0 X 2109 

N1O0 X S64 

Z27 X N100 

SHABA 

COCA 

LOCATION MEAN 


S.E 


CV 

LSD .05 


* Entries in Trial 

** Location x Variety 

L o 


FOUMBOT MBANG 


8.9 9.7 


8.4 9.6 


e.4 9.9 


8.9 10.8 


9.0 10.2 


8.4 10.0 


9.2 9.1 


7.7 9.5 


8.1 10.0 


8.2 9.7 


8.0 8.9 


8.17 8.8 

8.3 8.3 


6.3 8.9 


7.8 8.8 


.1159 .349 

10 7 

1.3 1.0 


Interaction used as 


10
 

c a t i o n
 

SODEBLE MEANS
 

9.5 9.4
 

9.7 9.2
 

8.9 9.1
 

7.4 9.0
 

7.7 9.0
 

8.1 8.6
 

8.1 8.8
 

8.5 8.6 

7.6 8.5
 

7.9 8.5
 

8.4 8.4
 

7.8 8.4
 

7.2 7.9
 

7.2 7.5
 

7.4
 

.379
 

9 

1.1 1.0*
 

error.
 



Table 4 : 	Hybrid set 3 (top entries + checks), Across location
 
means.
 

C h a r a c t re r
 

VARIETY EAR ROOT STALK EAR MOISTURE YIELD
 
HEIGHT LODGE LODGE ROT (Z) (T/HA)
 
(cm) (1-5) (1-5) (1-5)
 

S85 X C70 124 1.8 2.0 2.3 26.2 9.4
 

C70 X 27 140 1.9 1.2 1.8 28.3 9.2
 

C70 X M118 137 2.3 1.6 2.0 24.8 9.0 

M84 X 2109 134 2.7 2.4 2.2 28.6 9.0 

Z25 X M121 148 2.4 3.2 3.2 27.1 8.8 

Z95 X M121 132 2.4 2.4 2.9 24.8 8.6 

N100 X 225 148 1.6 2.0 2.1 24.9 8.6 

227 X C15 123 1.0 1.0 2.0 29.6 8.5 

S64 X M121 138 3.0 2.0 3.3 27.0 8.5 

N100 X Z109 128 2.0 2.4 2.4 23.6 8.4 

N100 X S64 143 i.9 1.3 2.2 26.0 8.4 

227 X NIO0 126 1.1 1.2 2.1 25.6 8.4 

SHABA 121 2.0 1.9 3.1 27.2 7.9 

COCA 138 2.8 3.0 1.3 26.9 7.5 

LSD .05 14** 0.6** 0.7** 0.7-* 	 .0*
 

* 49 Entries in Trial 

** Variety x Location Interaction used as error. 
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------------------------------------------------------ 
------------

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

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

Yield iT/Ha)
entries + checks),
Table 5 : Hybria set I (top 

o c , t L o n 

MBANG SODEBLE MEANS
FOUMBOT
VARIETY* 


9.510.88.69.0S62 X 11131 

9.29.5
9.5
8.5M131 X C70 

9.1 8.7 9.0
9.3C15 X 223 

9.010.48.28.3227 X 223 

8.69.87.88.3M128 X $62 

8.5
9.7
7.9
8.0
M128 X C6 

8.4
9.0
8.4
7.6
M84 X M138 

7.7 8.7 8.5 8.3 
294 X 23 

8.2
7.5
9.0
8.1
223 X C16 


8.3 8.28.0 8.3Z23 x C71 

7.8
8.0
8.0
7.4SHABA 

7.4 6.77.25.4
COCA 

6.6
7.0
6.2
6.6
BAB (1) MSR 


8.0
7.2
7.2
MEAN
LOCATION 


.408
.585
.354
S.E 


9
14
8CV 

I.I**1.1
1.6
1.0
LSD .05 


49 Entries in Trial
4 


as error.
Interaction used 
** Location x Variety 

12
 



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

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

Fable 6 : Hybrid set 4 (top enTtries + checI..), Arvn_5 location 

* 

VARIETY EAR ROOT STALK< EAR M[1STURF YIELD 
HE I GHT LODGE LODGE ROT (T/HA) 
(cm ) *1--5 ) (I-. , -

S62 X M131 141 2.0 2.,1 2.3 ;19.9 9.5 

M131 X C70 139 2.0 2.1 2.4 28.5 9.2 

C15 X Z23 138 2.2 1.9 2.1 30.4 9.0 

227 X 223 131 1.1 1.1 1.3 29.0 9.0 

M128 X Ctb2 137 2.1 2.0 1.8 28.8 8.6 

1-1128 X C6 119 1.2 1.8 2.6 27.S 8.5 

11B1# X 11130] 145 3.2 3.2 3.1 27.6 8.4 

'94 X 223 124 2.3 2.6 2.1 27.1 8.3 

223 X C16 137 1.9 1.7 1.6 26.5 8.2
 

-23 X C71 126 1.9 2.0 1.8 30.7 8.2 

SHABA 114 2.1 1.9 2.7 29.4 
 7.8
 

COCA 151 2.8 2.9 2.3 28.2 6.7 

BAB (1) IISR 128 1.9 2.3 3.1 28.2 6.6 

LSD .05 13** 0.7** 0.8** 0.6** 1.1**
 

* 49 Entries in Trial 

** Location x Variety Interaction used as error. 

13
 



Table 7 : Variety Lross trial, Yield (l/H. 

L o i a t i o n 

VAR I ETY B3ABLINGO FOUMBOT SODEPLE SANT(A MFANS 

KI 2a X ]?. sR 10.8 13.5 1i.9 . 2 11.1 

EC 573 'X i'3 SR i0.0 11.5 11.2 11.1 10.7 

EC 573 X I* I 2 7.9 .- 1 10.6 I r.6 10.6 

VISp y KIT P 9. ' 11.7 1:.' 10.6 10.5 

MSR X EC 573 9.3 9.0 10.5 10.3 10.0 

KIT x 32 8.7 11.6 9.7 9.6 9.9 

EC 5'73 X 3>? 8.0 10.3 9.6 9.8 9.'. 

EC 573 X 4 9 SR 9.1 8.7 9.2 9.9 9.2 

VIT 2 X Iq9 SR 8.3 10.0 8.6 8.3 8.8 

1#3 SR X 32 8.3 10.6 8.0 5.11 8.1 

MSR X 1#3 53 7.6 9.8 8.6 5.6 7.9 

MSR X 32 7.4 2.8 7.0 6.5 7.6 

LoC(TI N MEAII "7.3 9.1 8.1 6.8 

CV 12 11 10 it 

LSD .05 1.2 I.t, 1.2 1.0 1.6* 

* 12 of 33 entries 

S* Variety x Location Intrraction user! ms error. 

14 



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

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

Table : Varije./ c:rjss trial.
 

Afcr n 1oIi.ja t i Mea IIs PANTA 

VARIETY* DANIS EAIR PLANT ROOT EAR P. 
10 HEIGH1 ASPECT I. OD3ING ASPECT SORGI-I1 

13II.[J (C:11) (I-5 ) kI--,) (I-1-) (1-5 ) 

KI T2 X 43SF 80 158 2.8 1.7 1.'( 2.3 

EC573 X 43 r! 8 160 2.!+ l.Z 1.3 1.5
 

EC573 X I I12 H- 191 3.9 2.8 I.1 1.0
 

MSR X 1.1]2 79 158 2.9 2.1 1.6 1.8
 

MSR X EC573 131 162 2.9 1.6 1.4 
 1.3
 

KIT2 X 32 81 155 2.7 1.1 1.8 2.1
 

EC573 X 32 01 117 2.5 1.6 1.6 1.1
 

EC573 X 495R 78 111 1.8 1.3 1.8 
 1.0
 

KIT2 X 49SR 78 135 2.4 1.6 2.1 2.3
 

43SR X 32 78 122 1.9 1.2 2.4 3.4
 

MISR X 43SR 
 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 P** 15** 0.9** 0.4** 0.6-* 0.4
 

* 12 of 33 entri2s 

** Variety x Location Interaction used a. error. 
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------------------------------------------------------------------

"FabIL 9 : Vari-t rross trial, Yxl&-d (I.'H,, . 

I..t : ad t l I I 

VAR I ETY 3AH8JNGO F OI'130-1 SODE BILE SAMII I A MEANS 

P.IT 2 X 21 9.2 12.6 1(J.0 11.I 10.2 
EC 523 X P3I 9.1 9.3 9.9 10.9 9.6 
kIT 2 X 3', 7.2 9.4 8.i H.0 8.3 
EC 573 X J4 7.9 C. 1 8.6 6.5 8.0 
MSR X 21 8.22.0 . 5.4 7.8 
MSR X D-t 7.2 9.4 _.7 G 7.5 
49SR X 32 7.9 9.1 8.0 1.9 "7.5 
MSR X 9 SR 6. n 8.5 7.5 6. 3 7.3 
21 X 32 7. 0 8. 2 8. I 4.t 6.9 
43 SR X 34 6.5 9.3 6.6 4.4 6.7 
34 X 32 5.6 R.5 '7.0 "-.5 6.I 
21 ' 14t 6.1 8.3 C,.7 2. 5.9 
49 SR X 34 5.6 6.9 5.9 4. P 5.6 
KIT 2 5.8 .3 7.8 7.57.2 

MSR 6.7 8.6 o.6 6.- 7. 1 
43 SR 7.9 9.4 7.2 3.7 7.1
 
21 5.7 8.4 7 2.9 6.1 
32 5.0 5.7 6.1 J.4 5.1 
EC 573 2.it 4.0 5.2 7.1 4.7 
34 4.0 5.9 9.0 3.6 4.6 
69 SR 4.2 5.4 5.0 2.8 4.3 

~ 


LOCATION MEAN 7.3 9.1 8.1 6.8
 

CV 12 11 10 11
 

LSD .05 1.2 1.4 1.2 2.0 1.6* 

* 21 ot 33 entries 

Variety x as 
* V Location Interaction used error. 
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Table 10: Varioty cros, trial. 

VAR IE TY DAYS EAR PLANT ROOT l-AI-F P. 
rM H1- I GHr APE C L.LIDUG I NG ASIPE( F SORGI II 

S I L. (cm) (1-5) (1-5) ( -5i ( *-5 

X:l'2P 1 81 157 2. 0 2.0 1." 2.4 
EC573 X 21 
K IT2 X 31#"7 

83 153 
13c, 

2.5 
.6b 

1. 
I.R 

1.4 1.I 
2. I 

EC573 X 3D, 79 13B 2.1 1. 1.9 1.3 
ISR X [21 77 1i29 2.5 1 [2.2 3.6 
MSR X 3', 79 1:3i 2.6 .6 2.8 2.8 
49S9 X 3 75 103 2.q 1.1 2.9 3.3 
MSR X ef'?r 79 126 2.6 1.5 2.3 2.9 
PI x 3 2 V8 11h 2.5 1.4 2.0 3.4 
43S8 X 3 77 11(,- 2.3 1.E 2.7 3.4 
3e X 212 70 109 2.6 1.2 [2.6 3.4 
21 X 34 75 114 2.9 1.3 3.1 3.9 
't9SR X 34tf 77 99 3.1 1.2 3. 1 3.4 
K112 85 1(H2 3.7 D . 1 p.2 1.0 
MGR 79 134 2.8 1.8 2.6 2.3 
43SR 83 140 2.4 1.1 2.3 3.1 
21 80 12"7 2.9 1 .4 2.G 3.9 
32 77 107 3.1 1.6 3.1 2.9 
EC573 92 185 3.8 2.6 3.4 1.0 
34 75 92 3.3 1.3 3.3 3.6 
49SR 75 G9 3.1 1 .3 3.'i 3.6 

LSD .05 2-* 15** 0.9** 0.4** 0.6** 


* 21 of 33 entries 

** Variety N Location Interaction used ars error. 
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LOWLjONDliMI ZE BREEDI NG PROGRAMh 

1. I N T R O D U C T IO N 

The owIand maize breeding program pi-ovides the varieties
 
for all areas in Cameroon that are less than 1000 meters above
 
sea level in elevation. To achieve this goal the program has
 
three components: Variety Testing and Recommendation, Population
 
Improvement, avid Breeder and Foundation Seed Production. Variety 
testing is done in all provinces except Ngaounderr. Last year, 
five open-pollinaten varieties were released by the prng,-am for 
on-farm testing. All are streak resistant and vary in crop cycle
 
from 90 to 11'10 days. Three of tliese namely CMS W1301 C (90
 
days), CMS 8503 C 1 (105 days) and CMS 850/ C1 (112 daysJ per
formed well and will be further tested in farmers fields.
 

Rainfall in 1986 was generally greater than the 1982-86 five
 
year average (Table 1). There was more precipitation in the
 
Sudan and South Sahel Savannah in 1986 than in 1985. HowLver,
 
rainfall in- 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 area, 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 rany areas.
 

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

18
 



I. 0 U T P U T 

SUB-GOAL OUTPUT 

A. 	MAI2E BREEDING
 

1. 	Production of breeder CBS) 

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. 


5. 	Development of varieties tole-

rant to drought. 


6. 	Development of early maturing 

varieties, 


7. 	Development of varieties for 

use intercropping. 


B. 	G E N E R A L
 

1. 	Institutional development 


19 

- Produced 11 kg BS
 

- Produced 650 kg FS
 

- Released for on-farm testing
 
five streak resistant varieties.
 

- Identified Ik. (1) 8149-SR and
 
BSR 81 to be highly heterotic to
 
NCRE 8401 (Pool 1).
 

- Identified BSR 81 and Bafia to
 
be heterotic to IK (1) 8149-SR
 
and Pool 16 SR.
 

- One cycle mass selection for lo
cal adaptability was done on CMS
 
8501 CI, CMS 8503 C I and CMS
 
8507 C .1
 

- One cycle mass selection for
 
high density at 95 thousand
 
plants/ha (TPPH) on CMS 8507 C1 .
 

- Two cycles of mass selection on
 
CMS 8501 C at 82 and 111 TPPH.
I
 

- Development of CMS 8501 C (80
 
day variety) from CMS 850T C 1 .
 

- One cycle mass selection for
 
prolificacy in CMS 8507 C1 .
 

- 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 involving 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
 

Ill. GENERAL STATEMENTS
 

1. 	 Accomplishments
 

1.1 	 Development of streak resistant CMS 8507 C1 , 8503 CI and
 
8501 C I as replacement for streak susceptible TZPB K8I
 

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 agronomic and
 
extension trials.
 

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 I 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 8501 C a 90 day variety as green maize is
I 

a potent weapon against hunger in the North and Far North
 

Provinces during the hungry period which starts in late
 
July until the regular crop of sorghum and millet are
 

harvested in end of September.
 

3. 	 CMS 8501 C being early 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 2503 C which with its
 

shcrt stature and resistance to shading and CMS 8501 C
 

1 


I
 

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. 1986. Potential of maize
 

introductions as varieties in the lowland zones of Cameroon.
 
Abstracts 1986 proceedings of the America Society of Agronomy.
 

IV. DATA
 

1. 	 VARIETY TESTING AND RECOMMENDATION
 

Prior to release for on-farm testing, selected varieties
 

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 inter r-diate/iate group (I/L) was planted in seven
 
locations three of which were in the forest zone and two each in
 
the Sudan and North Guinea Savannahs. Late varieties 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 superiority of Gusau TZB-81, and Populations 43
 
and 22 in the forest zone. The data also shows the potential of
 
CMS 8503 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 locations. The results again showed the
 
superiority of Gusau TZB-81, Populations 43 and 22 and Suakoko
 
TZPB-81 in the savannah areas. Similarly, CMS 8503 C 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 6501 C was better 
than the check in both trials where significant differences were 
observed. 

1.2 Elite Experimental Variety Trial (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 (UP) namely:
 
PR. 8464, ACROSS 8464, EV. 9540 SR-BC and SUWAN 8464 had yields
4 

comparable with cms 8507 C . It is necessary to confirm these 
results in the NVT since the use of UP Populations will increase 
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 SAFGRAD Trials
 

Regional Unified Variety Trials (RUVT) are the cooperative
 
trials from SAFGRAD. In 1986, there were three trials namely,
 
RUVT-I (Early); RUVT-2 (Intermediate) and RUVT-3 (Extra Early).
 

RUVT I was planted in Sanguere and in Maroua, and Table 6
 
shows that significant differences were observed in 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-SR. 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 locations are our own 
varieties CMS 8501 E and CMS 8503 C . However, three varieties 
namely, POP. C.S.P., KITO and KAMAN6 AOGO TOLLO were selected for 
earliness and yield potential and will be included in our 
germplasm collection. The other agronomic characteristics of the 
entries are shown in Tables Ba and Bb. 

1.32 IITA Tests
 

In 1986 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 second 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
 
Niombe 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
 
8401. No significant differences were observed in the EVT-LSR-W
 
trial in Karewa (Table 11). Results of the EVT-LSR-Y trial is 
shown in Table 12. All the top five entries are in our collec
tion. 

1.33 CIMMYT Trial
 

In 1986, 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 in Mayo Galke and many QPM
 
materials had statistically the same yield as Gusau TZB SR.
 
These outstanding QPM 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 released 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 SILK (DAYS)
 

CMS 8501 C POOL 16-SR FLINT/DENT 43 90
 

CMS 8503 C EV. 8249-SR DENT 49 105
 

CMS 8505 C IK. (1) 8243-SR DENT 52 110
 

CMS 8507 C GUSAU TZB-SR FLINT/DENT 53 112
 

CMS 8509 C T2PB-SR DENT 58 120
 

The above varieties were again tested in the NVT and in the
 

advanced tests in 1966. 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. I shows the performance of CMS 8507 C and Gusau TZB 81
 

in seven NVT locations in 1986. Differences in yield between the
 

two varieties were not statistically significant except in Mayo
 

Galke and Njombe. Therefore, CMS 8507 C should be promoted
 

instead of Gusau TzB 81 since the former is streak resistant.
 

The summary of the results of the Advanced Yield Tests
 

conducted in the savannah locations are shown in Table 14.
 

Significant differences were observed in Sanguere with CMS 8507
 
yielding better than the other CMS populations. Both tests in
C1 


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 yields between CMS 8501 C I and Mexican 17E in
 
five trials in 1985 and 1986 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 avannah 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 yielded
 
significantly better than Gusau TZB-SR.
 

In 1985, the results of the White Hybrid Trials conducted in
 

Ntui and layc Galke showed significant correlations between yield
 

and stand. This was because the hybrids had yiod 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 1985 are shown in Table 18. Significant differences
 

were obtained only in Sanguere with hybrids 8428-19, 8321-18,
 

8321-21 and 8322-13 significantly yielding better than Gusau
 

TZB-81. Both 1985 and 1986 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-81 or Gusau T2B-SR). The best performing white
 

hybrids are 8429-19 and 8321-18. 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 using intra-population breeding
 

methods is a regular feature of our breeding program. Mass
 

selection is being used to improve local adaptability of high
 
yielding 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 I testing scheme. During the
 

1
first season of 1986, 278 S progenies were brought to IITA in
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--------------------------------------------------------------------

Ibadan for streak screening. Resistant S °s were further selfed
 
to produce S2 progenies which were later advanced to S_. During
 
the second season of 1986 the same S progenies were yield-tested
 
in 	Nkolbisson and Ntui. The top 15 . that were streak resistant
 
were random mated to produce NCRE 8401 population.
C1 


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 together 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.
 

c) 	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 ideal cropping season and the crop cycle of the
 
present savannah varieties are as follows :
 

Z 0 N E CROPPING SEASON DAYS 	 CROP CYCLE
 
OF PRESENT
 

VARIETIES
 

South Sahel Savannah (SSS) 01/7 to 15/09 77 105
 

Sudan 	 (SS) 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 SSS, 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 thie 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 technique. The indepen

dent variables used were total and long term average rainfall;
 

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 pollhnation and grain filling. In that year,
 

number of rainy days determined 67% of yield variability while
 

August rainfall was responsible for the other 31%. Yield in 1964
 
was 2 to 4 tons less than in 1983 in spite of a larger total
 

rainfall. In 1985, raiifall was much better than both 1983 and
 

1984. July rainfall and number of rainy days were responsible
 

for 41 and 58 percent, rospectively of yield variability in the
 

Sudan and North Guinea sava.inahs (Table 20). The combined 1983 to
 

1985 data show that July and July plus August rainfall were
 

responsible fo- 49% 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 studies 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 I CYCLE 2 CYCLE 3
 
C1
1. CMS 8501 82 TPPH 111 TPPH 111 TPPH
 

2. CMS 8503 C 82 .
1 


3. CMS 8507 C1 82
 

(TPPH = Thousand plants per hectare).
 

The idea is that by increasing competition, the plants are
 

induced to root vigorously to compete. Simultaneously, the
 

populations we-e 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 I ears were selected from all plants
 

of CMS 8501 C1 , and CMS 8503 C 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 C1 , 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 intercroppinq.
 

About 95 percent of the maize crop in the lowland forest
 
zone is grown in association with other crops. In terms of
 
competition for nutrients, water and light, maize Lan be either
 
the dominant (DC) or non-dominant competitor (NDC). In a mixture
 
where maize is 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 SR
 
81 a low yielding floury variety by crossing it to CMS 8503 C .
 
In 1986, the F2 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 barren. What we
 
desire is to develop shade tolerant varieties and for this pur
pose we used CMS 8507 C 1 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 (aim) and number of rainy days in the lowland
 
savannah test sites in 1985 and 1986.
 

R A I N F A L L No. OF RAINY DAYS
 
3NE/LOCATION
 

Long Term Five Year 1985 1986 Five Year 1985 1986
 
Average Average Average
 
(Yrs) (82-86) (82-86)
 

]UTH SAHEL
 
L. Guetale 847 (35) 717 802 635 57 66 53
 
2. Maroua 775 (41) 622 784 51 59
 
3. Guidiguis 720 (17)
 

MEAN 781
 

JDAN
 
t. Soucoundou 994 (15) 902 804 938 62 62 69
 
5. Sanguere 925 (16) 855 864 892 59 65 66
 
,. Bere 873 (5) 873 946 1018 56 74 61
 

MEAN 931 877 871 949 59 67 65
 

)RTH GUINEA
 
. Fignole 1161 (23) 1059 1289 1093 67 73 63
 
1. Tchollire 1299 (33) 984 1116 1184 92 82 78
 

Touboro 1237 (22) 1161 1599 1030 77 91 92
 

MEAN 1232 1068 1324 1102 79 87 78 
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Table 2 Yields (T/Ha) of entries in the 1986 NVT (I/L group) planted
 

in three forest 


E N T R Y 


1. Gusau 1ZB 81 (ck) 


2. EV. 8443-SR 


3. PR. 7822-SR 


4. CMS 8507 C
 1 


5. CMS 8503 C
 1 


6. Suakoko TZPB-81 


7. EV. 8328-Sl? 

8. CMS 8505 C1 


9. Ekona White 


10. Cris 8509 C1 

MEAN 


LSD (.05) 


C.V. (%) 


+/ Values followed by the 

level of probability.
 

locations.
 

BERTOUA 


6.5 


5.9 


5.8 


6.0 


5.5 


6.4 


5.3 


4.6 


5.7 


5.2 


5.7 


-

16 


NJOMBE + MEAN
 

8.7 a 7.0
 

7.3 b 6.9
 

7.9 ab 6.8
 

7.5 b 6.7
 

7.3 b 6.4
 

6.7 6.4
 

7.2 b 6.2
 

7.4 b 6.1
 

7.0 b 5.9
 

7.0 b 5.9
 

7.4 6.3
 

1.1
 

11
 

different at the 5.
 

NTUI + 


5.9 


7.4 a 


6.8 a 


7.5 a 


6.4 


6.2 


6.2 


6.2 


4.7 


5.6 


6.2 


1.1 


13 


same letter(s) are 


a 


not 
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Table 3 Vields (T/ha) of entries in the 1986 NVT (I/L group) planted
 
in 	four savannah locations.
 

E N T R Y MAYO FIGNOLE SOUCOUN- SANGUERE MEAN
 

GALKE 	 DOU
 

1. CMS 8507 C 7.4 a 6.3 b 5.4 a 6.7 a 6.45
 
1 

2. Suakoko TZPB-8l 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 5.5 a 5.92
 
1 

6. EV. 8328 SR 6.5 a 6.1 b 4.9 a 5.7 a 5.20
 

7. Gusau TZB-81 5.6 6.8 ab 4.7 a 5.5 a 5.65
 

8. 	 CMS 8509 C 5.8 6.7 ab 4.2 5.5 a 5.55
 
1
 

9. T2PB K81 (CK) 6.4 a 6.7 ab 4.0 4.4 5.38
 

10. 	 CMS 8505 C 5.5 6.0 b 3.9 3.9 4.82
 
I
 

MEAN 6.4 6.8 b 4.7 5.5 5.80
 

LSD (.05) 1.3 1.1 0.7 1.6
 

C.V. (%) 15 13 11 20
 

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

31
 



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

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

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

Table 4: Yields (T/Ha) of entries in the 1986 NVT Early group.
 

E N T R Y NTUI, Sn-1 + MARUUA MAKEBR + 
NTUI, Sn-2 MEAN 

1. EV. 8431 SR BC 4.P a 5.3 5.1 b 4.1 4.7 

2. CMS 8501 C 3.8 a - 6.7 3.4 4.61 

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.i 3.5 4.4 
! 

5. 1K. TZESR-W 
 3.7 a 5.1 4.9 b 3.9 4.4
 

6. EV. 8435 SR 8C 
 3.8 a 5.7 4.1 
 3.9 4.4
 
4 

7. SAFITA 2 3.4 a 5.4 
 4.6 b 3.6 
 4.2
 

B. CHECK ++ 3.0 4.9 
 4.6 b 3.4
 

MEAN 
 3.7 5.4 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.
 

L/ Meian 7E in 
the savannah zones and FSR 81 in forest zones.
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Table 5 . Yield and otter aor:,rccic characer stics of entriiL in tr. 1 HEVTI iLipitard a iFicnelIe fro0 
18June to P7 Octrber. 198c. 

E .4 1S Y YHIf F'II- EAR yIl[D FR EAR FLANI 

(T/HiI FICA., WEIG.l FLAtII HO:S1UE[ iEIGHT EIGHT 
im) ( (.,)M (:m (cc 

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

1. N . 664 7.4 1 102 215 lit 20.4 86 M7 

2. NCRE840 7.4 1108 i72 161 31.2 102 203 

3. 5I4 A 7.1 1.(5 22,. 139 23.A luG 201 

4. CrM56507 C 7.6 1 1.10 255 15' 2B.7 81 0q2 

. OS 6-64 6.8 1.05 207 124 !9.4 91 191 

S, ViN 3 ..c 1.)5 228 !31 31.8 92 19') 

7. 5Wti4 6.2 I,1'12 254 (46 30.6 l04 209 

EJ.SfO S.i2,
4 

5.9 1.02 li8 112 27.9 67 178 

, SUWA, 864 5.8 (.93 214 1'3 28.3 87 17 

10. 's 65i, C1 5.5 .,05 E5 151 31.2 92 2116 

1H. £S 81 4.7 .55 193 114 22.6 103 208 

12. FL'PULATI71 4, 4.5 .V) 179 O! E9.5 79 177 

MEA4 6.2 1.03 225 132 28.7 93 193 

LEO (5%) 1.B 2;.5 27.1 5.9 20,5 26.3 

C.I. MV, 19.7 ;.3.1 !3 I 1Si 9.Q4 

+1Values witnin the bir are net jifferet at the 5%level of prbabilit,. 

33 



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

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

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

Table Y I II I s ( I/I /A') ) ) I" tI , I l,,, I'-)V -I t.I i.lI", pl nlted 
in Ilaroua and Sanquere ri 1986. 

E N r R Y SANGUERE a IMAROUA 

1. EV. 831-SR 5.7 5.5 

2. BAFITA 2 RE 5.6 1 4.5 

3. MI.G. 62 TZESR-W 5.4 5.3 

4. CMS 8503 C1 5.4 4.5 

5. POP. 30-SR EARL' 
 5.3 I 
 4.8
 

6. C.S.P. I .8 5.7 

7. J.D. DE BAMBEY i.7 5.4 

8. £;IDS 8215 4.7 5 

9. D. 822 
 4.6 5.6 

10. CANINOPOLIS 0245 4.6 5.7
 

11. EARLY Ol IZESR-W 4.3 4.0 

12. D. 765 
 43.6.9 

MEAN 
 4.9 
 5.2
 

LSD (5%) 0.8 -


C.V. (%) 11 

a/ Entries, within the bar are not significant at the 5% level of
 
probability.
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Eitrieiin 0,e iU'iT- 2tria IoS AFGRAD 

Finlem 7 Ocoe 19i6 , ~ r X
 

Tab I 7,1 Yield indt TGer;rorcac characteristic obf 	 p i nte d 
froj16June to 

E TR 

~62-SRI 


2- US' 9507 	 C 

5. EY,S443-Sli 

6. EY, 449-SR 

7. $AVITA 102FE 


E, VAIB 1262 TZUT-4 


9,. ILONGA 8032 


10, IV. 8435-CR 


I I. L47ENTE 	 LATESTE 


L$ W1.3. 

Yar i ti tnier thi bi, 

yIELD t EAR YIELD PER 	 I
VE1IGHT t$OISKUE 

tI)§> 15(9s ' FA 1gm) M EA 4
PLANT 	 F 

I	 A)~A~~~(a 

B91 	 261 14~6 94
 

7.b6 	 249 151 24.4 91 20
 

7.4 	 245 123 *-44 4 216
 

7.4 	 1;,C 116 i4,2 76e 17
 

0, 230 13 El 10i 9
 

k.7 64 139 26.0 it 1
 

i,2 2('b Ile i 72 164,
 

4,S1~ 2~'b 112
 

3,. it 77 i. 6B
 

6.1 	 I0i I- c*.? 


2 16 3.7 39
 

~a1t I.vi I
15tI AIIv 6 1 f rnt ii Ot
irt tt t t. a A 
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Table 8 Yields (T/Ha) of entries in the RUVT-3 trials planted
 
in Sanguere and Maroua in 1986.
 

E N 	T R Y 


1. 	 CHECK 


2. 	 POP. C.S.P. 


3. 	 KITO 

4. 	 POP 31-SR EARLY 


5. 	 COMPOSITE D 


6. 	 SAFITA 104 RE 


7. 	 KAICHAN JhUNE 


8. 	 LOCAL RAYTIRI 


9. 	 LOCAL KOUI)OUGOU 

10. C.J.P. 75 

11. (GUA 314 x VEN 389) 

12. KAMANDAOGO TOLLO 

MEAN 


LSD (5.) 


C.V. (%) 


SANGUERE + +  MAROUA + +  MEAN 

5.2 a 5.6 a 5.4 

4.9 a 5.7 a 5.3 

4.0 a 5.7 a 5.2 

4.3 a 5.6 a 5.0 

3.8 a 6.1 a 5.0 

3.8 a 5.2 a 4.5 

3.9 a 4.7 4.3 

2.8 a 5.0 a 3.9 

2.7 a 4.5 3.6 

2.4 3.9 3.2 

F3 2.2 3.4 2.8 

1.9 3.2 2.6 

3.5 4.9 

0.6 1.2 

12 15 

_+/ 	Sanguere = CMS 8501 El; Maroua = CMS B503 Cl
 

++/ 	Values followed by the letter "a" are not significantly dif

ferent at the 5. level of probability.
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Table 9a : Yield and other agrtnomic characteristics of entries inthe RUVT-3 trial of SAF6RAD planted in
 
Sanquere from 2b June to29 September, 1986.
 

E N I R Y 	 YIELD+ PROLI- EAR WEIGhT YIELD PCR hOISTURE DAYS TO HEIGHT (cm) 
(T/HA) FICACY lgy) PLAIN(am) 0.) SILK EAR PLAIIT 

0501 El 1.17 	 39
1. CIIS 5.2 	 l5o 94 35 55 131 

2. POP C.S.P. 4.9 0.99 131 71 31 37 49 128 

3. KIlO 	 4.8 I 1.00 135 60 34 35 5a 145 

4. PGP 31SR EARLY 4.3 0.98 153 75 37 40 55 146
 

5. KAICHAN JAUNE 3.9 1.0 97 60 28 36 44 134 

6. SAFITA 104 RE 3.8 1.11 109 61 31 37 48 140 

7. CGMFOSITE D 3.8 1.00 110 64 27 37 60 150
 

G. LOCAL AYIIRI 2.8 1.11 88 56 30 39 61 15b 

9. LOCAL IOUDOUGO 2.7 1.04 70 44 24 34 40 141 

1O. C.IP. 75 2.4 1.03 68 39 30 36 54 150 

II. (GUA314 x VEN 3871 F3 2.2 1.30 52 40 26 36 55 141 

12. FAMAIDAOD OLLO 1.9 i.12 45 33 18 26 S6 124 

MEAN 3.5 1.08 101 59 29 36 51 141
 

LSr (5%1 0.6 - 1d 16 6 3 - 18
 

C.V. 1%) 12.4 13.0 12.2 19.5 13.2 5.0 22.3 8.6
 

+/Values within the arare not significant atthe 5% level of prtbability.
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-------------------------------------------------------------------------------------------------

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

Table fb : Yield and other agronomic characteristics of entries inthe RUVI-3 trial of SAFGRAD planted in
 
Maroua froir
27 June to 27 September, 1966.
 

E N T R Y 	 YIELD+ FROLI- EAR WEIGHT YIELD PER MOISTURE DAYS TO HEIGHT (cm)
 
(T/HA) FICACY (la) PLANT (@a) () SILK EAR PLANT
 

I. COMPOSITE b 6.1 1.04 156 97 25 39 97 
 217
 

2. KITO 	 5.7 1.0 154 B5 34 41 8 206
 

3. POP. C.S.P. 5.7 0.97 103 8B 31 38 77 197
 

4. CE 8503 C1 5.6 1.03 231 e9 53 52 122 249
 

5. POP 31-SR EARLY 5.D 1.01 183 92 3B 40 B1 205
 

6. SAFI1A 104hE 5.2 (.99 157 91 35 39 87 206
 

7. LOCAL RAYTIRI 5.01 1.03 143 86 2b 
 39 86 220 

B. XAICHAN JAUNE 4.7 1.03 131 73 ;2 38 al 205
 

9. LOCAL KOUDOUGOU 4.5 1.03 125 74 28 37 92 179
 

10.C.J.F. 75 	 3.9 1.11 112 73 27 37 78 199
 

11. (GUA 314 ::VEN 38") F3 3.4 1.16 77 56 22 36 69 187
 

12. )IAMANIDAOGO TOLLO 3.2 1.01 87 55 21 32 48 15A
 

MEAN 4.9 1.04 143 79 31 39 84 202
 

LSD 15y) 1.2 - 24 17 3 2 17 30
 

C.V. (%) 	 15.0 6.11 10.0 12.0 6.1 2.3 II.B 6.8 

/ Values within the bar are not significant at the 5% level of probability.
 

38
 



Table 9 : Yields (T/Ha) of entries in the EVT-ESR-W planted in
 
Sanguere and 


E N T R Y 


1. M.G. 82 TZESR-W 


2. CMS 8503 C 1 

3. K. 84 TZESR-W 


4. EV. 8430-SR RSF 


5. GUSAU 81 POOL 16 RF 


6. K. 84 POOL 16 


7. IKENNE-84 POOL 16 


8. IK. (2)-84 TZESR-W 


9. SAMARU 84 T2ESR-W 


10. MEX. 17E 


11. BERTOUA-84 TZESR-W 


12. ACROSS 84 TZESR-W 


13. GUSAU 84 POOL 16 


14. DMR-ESR-W 


MEAN 


LSD (.05) 


C.V. (%) 


Soucoundou in 1986.
 

SANGUERE 


4.9 


4.3 

4.6 


4.3 


4.0 


4.5 


3.6 


4.4 


3.9 


3.7 


4.3 


3.6 


4.0 


3.2 


4.1 


-


18.8 


SOUCOUNDOU MEAN
 

5.0 5.0
 

4.4 4.4 

4.6 4.2
 

4.3 4.0
 

4.0 4.0
 

4.5 3.9
 

3.6 3.9
 

4.4 3.7
 

3.9 3.7
 

3.7 3.7
 

4.3 3.6
 

3.6 3.5
 

4.0 3.4
 

3.2 3.2
 

3.7
 

-


37.8
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--------------------------------------------------------------------------------------------------------

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

Table 11 : Yield and other agronosic characteristics of EVT-LSR-WHITE entries planted in Karea in1586. 

................ 
 ..............................-----------------------------------------------------------------------
E N T R Y YIELD+ PROLI- EAR WEIGHT ilELD PER MOISTURE DAYS TO PLANT HEIGHT 

(T/HA) FICACY (0m) PLANT (ga) (%) SILK (CI) 

I. EV. 8443 SR BC
4 6.5 .98 194 124 20 50 293
 

2. SAMARU 83 TZR-W-I 6.5 1.02 199 132 
 I 51 298
 

3. EV. 8429-SR PC4 6.3 .93 198 118 
 26 50 276 

4. CMS 8507 C1 6.0 1.10 194 137 18 52 
 287
 

5. TZB BUSAU RE 5.9 1.00 176 116 20 
 50 298
 

6. EV, 8422-SR BC4 5.9 .98 194 119 19 52 291
 

7. IKENNE 83 TZSR-W-I 5.7 .93 1B 112 22 
 50 292
 

8. SEKOU ElIZSR-W-1 5.7 1.10 150 110 15 51 295 

9. ACROSS 83 TZSR-W-1 5.5 1.02 170 112 1@ 50 29B
 

10. EV. 8443 SR BC4 RFS 5.2 .99 
 172 110 17 52 292
 

II. EKONA 83 TZSR-W-l 5.0 .88 162 94 17 52 296
 

12. SUAKOKO TZPB K9I 4.8 .9B 222 
 137 19 50 285
 

MEAN 5.8 185 19
.99 li1 51 292 

LSD (.05) - - 34 - 2 -

C.V. (%) 15.3 14.1 12.6 17.3 5.7 2.6 6.0 

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

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

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

Table 12: Yields of entries in the EVT-LSR-Y planted inBertoua in1986,
 

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


E N T R Y YIELD + PROLI- EAR YIELD MOIS- DAYS EAR PLANT No. OF No. OF
 
(T/HA) FICPCY NT. PER TURE TO HEIGHT IT. PLANTS BROKEII
 

(ga) PLANT ( 1.) SILK (cm) (cm) LODGING PLANTS
 

1. EKONA 83 TZSR-Y-I 4.9 1.07 192 139 16.8 56 115 205 6 6
 

i. lX.63 IZSR-Y-I 4.9 1.02 204 138 17.5 62 lI10 220 3 4
 

3. SAM. 83 TZSR-Y-l 4.7 0.80 177 97 14.2 58 115 228 6 5
 

4. FERKE 81 TZSR-Y-l 4.6 0.9) 183 110 17.2 57 134 235 11 6
 

5. IK.81 TZSR-Y-l 4.3 1.02 184 130 14.8 55 122 214 10 4
 

6. FERKE (1)2126 4.2 1.02 176 i18 17.7 55 104 Ell 9 4
 

6. ACR. 83 TZSR-Y-I 4.2 9.95 182 115 17.0 60 105 195 5 5
 

8. EV. 8428-SR BC4 3.8 0.97 186 119 15.7 54 100 208 8 6
 

5. KA!.83 TZSR-Y-I 3.6 0.96 lo8 116 16.4 60 110 200 3 4
 

10. CK. 2 IBSR 81) 3.0 0.88 141 83 15.6 55 115 241 13 7
 

II. CK. I (LOCAL KOUNDI) I.1 0.60 94 37 17.8 62 138 272 11 5
 

MEAN 3.9 0.92 173 109 16.4 58 115 221 8 5
 

LSD (.05) 1.5 0.26 2B 36 - 2 - 36 - -


C.V. (%) 26 19 11 23 12 3 15 il
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Table 13 : Yields (T/Ha) of entries in the EVT. 15A - D4 planted
 
in Bertoua and Mayo Galke in 1986.
 

E N T R Y BERTOUA MAYO GALKE + MEAN
 

1. POZA RICA 8362 3.9 4.0 a 4.0
 
2. GUSAU 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
 
5. EL VALLEC 8365 2.9 4.3 a 3.6
 
6. SAN JERONI. 8363 3.1 4.1 a 3.6
 
7. LAS ACAC (1) 8363 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 8365 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. BSR 81 2.3 2.6 2.4
 
21. LA MAQ. (1) 8363 2.4 2.4 2.4
 
22. ACROSS '7726 NRE 2.1 2.5 2.3
 

MEAN 2.8 3.4 3.1
 

LSD (.05) - 1.8
 

C.V. (%) 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 table of the yields (T/Ha) of entries in the
 
advanced 


Cameroon in 


E N 	T R Y 


1. 	 CMS 8507 C1 


2. 	 CMS 8505 C1 


3. 	 NCRE 8401 


4. 	 CMS 8509 C
 1 


5. 	 CMS 8503 C 


6. 	 SUAKOKO TZPB-81 


7. 	 TZPB-K81 


MEAN 


L.S.D. 


C.V. (%) 


yield tests in the 

1986.
 

SANGUERE + +  


7.5 


5.2 	a 


6.1 	a 


6.2 	a 


-


-

-

6.2 


1.0 


7.4 


KAREWA I 


4.0 


3.8 


-


5.2 


4.6 


-


-

4.6 


-

17.8 


savannah zones of
 

KAREWA II MEAN
 

5.2 5.8
 

5.0 4.7
 

- 5.7 

5.5 

5.1 

5.2
 

-


11.3
 

+/ t (.10) 

++/ 	Values followed by the same letter are not statistically sig
nificant at the 5% level of probability.
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Table 15 : 	 Summary table of the yields (T/Ha) of entries in the
 
advanced yield tests conducted in the forest zone of
 
Cameroon in 1986.
 

E N T R Y 	 NGOUMOU++ MBANDJOK MEAN
 

1. 	Suwan I 4.b 5.4 5.0
 

2. 	 CMS 8503 C 1 5.4 a 5.4 5.4
 

3. SUAKOKO 	TZPB-81 5.9 a 4.9 5.4
 

4. 	 GUSAU TzB-81 5.6 a 5.5 5.6
 

5. 	 IMPROVED EKONA WHITE 7.2 a 5.3 6.2
 

MEAN 	 5.7 5.3
 

L.S.D. (.10) 	 1.9 -

C.V. (I.) 	 15.7 15.3
 

% OM 2.97
 

AVAILABLE P (ppm) 2.29 50.9
 

PH 	 4.6 4.9
 

FERTILIZER APPLICATION 100-80-60 140-60-60
 

+/ t (.10) 

++/ 	Values followed by the same letter are not statistically
 
significant 3t the 5% level of probability.
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Table 16 : Comparative yields of CMS 8501 C and Mex. 17E in five
 
trials in 1985 and 1986.
 

CROP 1985 TRIALS 1986 TRIA 
CYCLE 

V A R I E T Y (DAYS) TOUBORO SANGUERE NTUI NTUI MA 
(2nd season) (1st season) 

CMS 8501 C 90 4.9 5.4 3.8 3.8 6 

MEX. 17E 105 4.5 5.0 1.2 3.0 4 

MEAN DIFFERENCE 0.4 0.4 2.6* 0.8 2 

t/ Significant at the 5% level of probability
 

/ Not significant.
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Table 17 Yields (T/Ha) of entries in the International White Hybrid
 
Trial planted 


E N T R Y 


1. 8428-19 


2. 8321-18 


3. GUSAU TZB-SR 


4. 8505-3 


5. 8321-21 


6. 8322-13 


7. TZB SR x NCRE 8401 


8. 8505-1 


9. SAM. 83 TZSR-W1 


10. 9505-5 


MEAN 


LSD (.05) 


C.V. (/) 


in three locations in 1986.
 

KAREWA + MAYO GALKE NTUI, Sn-2 MEAN
 

6.8 a 6.3 4.3 5.8
 

6.8 a 7.7 4.2 6.2
 

6.4 a 5.4 4.5 5.4
 

6.3 a 5.7 4.2 5.4
 

6.3 a 5.8 4.0 5.4
 

6.1 a 5.4 5.1 5.5
 

6.0 a 6.2 4.2 5.5
 

5.8 a 6.9 4.2 5.6
 

5.5 6.0 3.9 5.1
 

4.8 5.9 4.0 4.9
 

6.1 6.2 4.2 5.5
 

1.1 - 

13 32 15
 

+/ Means followed by the same letter are not significant at the 5%
 
level of probability.
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Table 18 : Mean yields (T/Ha) of seven white maize hybrids and
 
three checks grown in three locations in 1985.
 

HYBRID 


1. 8428-19 


2. 8321-1 


3. 8336-1 


4. GUSAU Tz a1 a 


5. 8321-21 


6. 8326-18 


7. B323-11 


e. 6322-13 


9. EV. B443-SRb 


10. SUAKOKO TZPB 81 


MEAN 


LSD (.05) 


C.V. (%) 


a/ Forest zone check
 

b/ Savannah zone check
 

c/ Values under the bar 


level of P.
 

d/ Values followed by 


different at 95% level 


NTUIC 


6.5 


6.4 1 


5.7 I 


5.4 


5.2 


5.1 


5.0 


4.7 


4.7 


4.7 


5.3 


1.2 


15.0 


MAYO GALKEc SANGUEREd
 

7.4 7.0 a
 

7.2 6.6 ab
 

6.6 1 5.5 b
 

6 1 b
6.3 5.6 


7.3 I 6.1 ab 

6.8 I 4.9
 

7.3 4.7 

6.9 1 5.8 ab
 

6.6 I 5.6 b
 

5.0 5.6 b
 

6.7 5.8
 

1.3 1.3
 

13.0 16.0
 

are not statistically different at 95%
 

the same letter are not statistically
 

of P.
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Table I : 	Relative frequency (M) of moisture stress in July and
 
August in some savannah sites.
 

LOCATION / ZONE R A I N F A L L
 
JULY AUGUST
 
<40 mm <60 mm
 

Maroua 10 39 46
 
(SSS) 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 
 2
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1.hI'~~~~2(J i' .r Ilt i.i',ur " {i i'i . t I ;. v r2c In i . 2,vima 

YE'A R INDL E cI',v[ I 
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1903 Total rainfallB.L 

J''uly angd (ugtLIt ,r3aiil 

1 0 [ TA L 

8 

19 

99 

1984 No,. o~f rainy d-ays 6'7 

Augunt ranfall 
T 0 ' A L_ 

31 
99 

lWH5t Jol~y r-ain-fall 

No:. o~f rainy V.a,' 

r 0 T" A L 

4.1 

58 

99 

I I3 

t: 

I 9EL 

July rain-fal ] 

July and Aigist rainfall 

Average)(2 raifa1ll 

20 

P9 

12 

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

TOT Al. 61 
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WOREV. PLAth,LOWLAhE, MA12E [REEDING 

ease maize produ:tion irCamerocon tnrcjgr
)AL : c inci the idetification and devecptznt of si table mai:e varietlie for lodand
 
areas. 

SUB-GOAL HEIHCDS IMIPUTSPEGUIRED ItiPJIS BEYOND CONTROL OUTFUI OF 
TIME 

MAIZE BREEDING 

or t-teri 

Production of bree-
dor and foundation 
seeds of recomaended 
varieties, 

1.1Is5.ation intiap 
and space. 

1.2Rouging of cisea-
sed and off-Ipes. 

1.1.1 Off-season gro-
ning areas w/ 
irrigation sys-
tem. 

1.1.2 Seed processing 
area and equip-
ment. 

1.1.1,1 feather 

1.1.1.2 Pvailabiliit cf 
enuipment. 

1.1.1.3 A'allabiilty of 
supplies and 
raterials. 

Availability of 
breeder seed and 
foundation sees. 

15 

1.1.3 Seed storage fa-
cilities. 

1,1.1.4 Additional 
searcher. 

re

1.1.4 Pesticides and 
polliratirg sup
plies. 

1.1.5 Field transport 
facilities. 

Deveiopoent of supe-
rior streaP resistant 
varieties. 

2.1 Introduction ofSR 2.1.1 Sate as 1.1.1 
iersplasm fros thrcugh 1.1.1.5, 
HITA, CIhMYT, 
SiFGRA5 and ,thor .1,2 !Br PC 
breeding centers. 

2.i.3 Field eluipAelt 
2.2 3-tiered testing soisnure testers, 

invarious cones, scales, etc.). 
locat:ors and 
rears. 

2.1.1.1 Same as 1.1.1.1 
thru. 1.1.1.4. 

2.1.1.2 Researcher inthe 
t.Province and 
techiician ir Sm 
Prov. PU 

w 
jc'. 

1.:.l.3Availability of 
vehicle ai N. Frov, 

14 

e.3 Evaluatin fir 
pesn and oisease 
resistance. 

2.1.1.4 Availanilitv of pa
thologist and eno
6olo:t. 

2.; Population is-
provement for 
yield on selected 
varieties, 

2.1.1.5 Laboratory for cul
ture and sultipli
cation of inocu
lates. 
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Long-term
 

3.Develooment of two 

additional gene pools 

for use inlong-term
 
breeding. 


Population improve-

sent for agronomic 

characteristics of 

identified suoerior 

populations, 


Development of va-

rieties tolerant 

tcdrought. 


Development of 

early maturir;g 

varieties. 


3.1 Three-tiered tes- 3.1.1 Same as 2.1.1 3.1.1.1 Eame as 2.1.1,1 Identification of 
ting as in2.2. through 2,!.3. through 2,1,1.5. parental varieties. 

3.2 Evaluation for 
pest and disease 
resistance. 

3.3 Determination of 
heterotic patter.ns. 

3.4 Intra-population 
improvement, 

4.1 Intra-population 4.l.1 Sane as 3.1.1. 4.1.1.1 Same as 3.1.1.1. One cycle irprove- 10 
improvement. sent )fCMS B051, 

8503, 8507 and 
4.2 Testing of improved 8509. 

populations. 

4.3 Evaluation for pest 
and disease resis
tance. 

5.1 !ntra-pcoulation 5.1.1 Safe as 3.1.1.1. 5.1.1.1 Same as 3.1.1.1. Drought resistant 10 
iiprcvement unaer varieties availa
tigh dens:ty ble. 
stress. 

5.2 Evaliation under 
artificially indu
ced wite, stress. 

6.1 litra-population 6.1,1 Same as 3.1.1. 6.1.1.1 Same as 3.1.1.1. One cycle improve- 14 
selection for ear- ment for CHS 8501, 
liness. 8503 and 8507. 

6.2 Evaluation for 
pest and disease 
resistance. 

6.3 Three-tiered eva
luation of selec
tlions. 

6.4 Variety testing 
incommercial 
field. 
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1.Development of va- 7.1Intra-copulation 7.1.1 Same as 3.1.1. 7.1.1.1 Same as 3.1.1.1. One cycle [ass 4.5 
rieties for use in selection for selection for 
intercropping in the aultiple eared- prolificacy in 
lowland forest zone. ness. CUS S507. 

7.2 Evaluation fcr 
oest and diseases 
resistince. 

7.3 7hree-tiered eva

luation of selec
tions. 

7.4 Variety testing in 

farmers' fields, 

, Assist inline B.1Etraction of SI. 8.1.1 Same as 2.1.1 8.1.1.1 Same as3.1.1l. Hone 

development for and 2.1.3. 
production of 8.2 Advancement toS2 
synthetic popu- and crossing. 
lation and/or 
hybrid develop- 8.3 Advancement of se
ment. lected S2 toS5. 

8.. D'allele test of 

selectec £5. 

8.5 Proauctivn of ny
brids. 

8.6 Testing of hybrids. 

Assist inthe 9.1lntroduction od 5..! Same as 3.1.1. 9.1.1.1 Same as 2.1.1.1 Lone 
introducticn of varieties :rom and 2.1.1.3 thru 
specialized maize other breeding 2.1.1.4. 
types such as pragrais. 
sweet, waxy and 9.1.1.2 Cooperation of 
high protein 5.2 Evaluation for farmers. 
maize. pest and visease 

resistance, 

t.3 1ntra-popdIaticrn 
irprovepe.it if 
perfornance is 
rot good or trans
fer .fdesired 

trait to loca:iv 

aduoted varieties. 

9.4 Three-tiered yield 
test. 
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9.5 Testing infar
mors,flelon., 

20Assist znthe de-

velopient of va-
rieties tolerant 
to low soil pH. 

K.I Evaluation of It- 10.1. Sase as 3.1.1. 

:a!and forei;n 
gereplase for tc*
4erance to low 
soil oH, 

101.1 Sate as 3.1,1., None 2 

10.2 lntercrossing of 
selected varieties 
and rand.rnAatinq 
ofF2. 

10.3 Intra-population 
selection within 
fle population. 

10.4Evaluation fir 
yield and nisease 
resistance. 

B E N E R A L 

i.Institutional de-
velopient 

1.1On-the-job trai-
ning. 

1.2 Advi5ira deoree
related trainees. 

1.1.1 n11. lone Ieproveodinstitu-
tional capacity 
for research. 

5 

1.3 Providing equip
aent lists and 
setfing it up 

when itorrcves 

1.4Establish lio~a
ges w/national 
and :nternationai 
organizations, 

Professional Im-
provement. 

See Section l. 4 

I.Home leave. .5 

100 
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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.
 

METHODOLOGY
 

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 its second year. The main difference between the
 
sites being the number of years if testing and the fact that the
 
new site has one fertilizer level higher than the old site.
 

RESULTS AND DISCUSSION
 

There was no significant effect of cropping pattern neither
 
was it 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 it 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 yield
 
at the old site (Table 2). This increase was highest when
 
residue had been buried only, (72%). When no fertilizer was
 
applied burning residue underground resulted in an increase in
 
maize yield 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 yield of
 
colocasia (Table 3). Burying rosidue resulted in the highest
 
colocasia yield; burning it underground has the lowest. The
 
difference in yield, however, was not significant. This year was
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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 maize yields significantly greater than when residue was
 

buried (Table 4). The effect of burning it underground, however,
 

was 	not significantly greater thaii when it was buried.
 

Adding fertilizer resulted in increased maize yield at each
 

level. Applying 100-60-60 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 yield of colocasia at the new site had a similar trend
 
of that of maize, that is, residue management had very little
 
effect (non-significant) on the yield of rclocasia 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 5) 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.
 

CONCLUSIONS
 

The yield trends due to residue management have been
 
sufficiently characterized. Although burning residue underground
 
increases yield in 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 is burnt
 
underground and supplying them from commercial sources
 
accordingly.
 

It is; assumed that the initial high yields are associated
 
with the rapid mineralization and the concomitant change in soil
 
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 MAI2E 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
 



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

MET HO DO L 0G Y
 

Lime and phosphorus were applied to the soil in 1984/B5
 
cropping season on land which was previously formed and in
 
1965/86 on land previously under fallow both at Bambui Plain.
 
Lime was applied at the rate ranging between 0 and 4 tons/Ha and
 
phosphorus was applied at 
50, 100 and 150 kg P2 0 /Ha in the first
 
year of study. In the case of the old land a51 the phosphorus
 
was applied as broadcast. At the new land both band and
 
broadcast application were used; the plots which received band
 
application in 
1995 were supplied with an additional broadcasted
 
dose during the 1996 growing season.
 

RESULTS AND DISCUSSION
 

The effect of residual lime and phosphorus on maize and bean
 
yields are presented in rable 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 yield of both maize and beans up to when the level of 
 ie
 
was 2.0 tons/Ha (Table 6). Increasing the level to 4.0 tons/Ha
 
had no significant effect on the crcps. Increasing the level of
 
phosphorus to 50 kg P2 0 /Ha had no effect on yield of the two
 
crops. Applying 100 kg P205 /Ha, however, increased yield over 
that of 50 kcg. Response to increasinq phiosphorus to 150 kg was 
not significant. 

Fhe low yIelds at 1(Iw phospluT ru.- and lime levels were 
associated with reduced plant stand despite the uniform 
germi nat ion. On the new land, for the second year in a row, 
there was no effect of lime ,application on the yield of neither 
maize nor the beans, that followed the maize. rhe response to 
phosphorus of maize and beans were quite similar. In both cases 
the highest yield was obtained when the highest level of 
phosphorus was app I ied. At each level an addition of phosphorus
 
resulted im- an increase in yield over the rate appliEd only
same 
in 1995. These increases were significant when phosphorus was 
applied at 50 kg P 0,/Ha in maize and beans and on beans when it 
was applied at the rave of 150 kg P 0,/Ha.
 

The yields of both maize 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 of lime even when the levels used did not significantly
 
affect the soil pH might suggest that the crops were responding
 
to calcium and magnesium that are prec-nt in the dolomitic lime
 
used. 
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FUTURE STRATEGIE-

A good response to moderate levelIs of I i me and phosphorus 
had been obtained with two of the main crops grown iii the area 
especially where the land has been farmed continuous ly for some 
time. There does not seem to be need for imi ng and phosphor-us 
app I i cationi where the land has rnot heen ortinuoLis ly farmed. 
This work should be extended to area,. with similar Conditiorns 
after ascertaining whether the observed r esponse was due to 

liming per se or the application of calcium or magne,ium or Ooth. 
Also the economics of these application uhould be considered in 
light of the fertility of the soil involved and the, residual 
effect of _single applications. 

3. THE EFFECT OF PLANTIING DATE ON M-I2E Y IELD 

The objective of this study was to determine the response of
 
maize varieties to plantltig date ;o as to determine whether the 
different varieties have different response to planting dates so 
that recommendations be qiven accordingly. 

II I T -I 0 D 0 L 0I G Y 

Two varieties of maize were planted at each of three major 
Bantbui Stat ion testng sites, that i' 0ambui Plain, labungo arid 
Befang. Maize was plarted at weekly intervals tor seven weeks. 
Two improved varieties with as much contrast as possible were 
used for each site (that is, COCA and BACOA for Hambui Plain, 
COCA and Kasai I for EHabunijo and Kasai I and Ekona White for 
Be fang ) . 

RESUL 1 i; 1) 1 SCLI 5-3 IONdN 

Due to the late pri,paration of the fields, none of the sites 
was planted bLfore or at March 15. The earliest planted was 
Bamhui PlinJI (Match L'O) and the lateLst planted was Befang (April 
1H). 111 general, the yield of maize was reduced the later it was 
p I anted ( F i qur e 3 ) . The? r eduction was r!reater at. Iambui Plain 
and Bef aiq thart at lHatii ] . 

At 11ainbUi Plain the yitld of 3A(:OA was i ncieased by P-% by 
plantln(I on March 27 compared to planting it a week earlier. 1he 
yield of ECOA was reduced ,it this site for each wee 's delay. On 
the average, del ay irno planting by "J weeks decrf asfd yield by 
12.0%. A further delay to 11 wV eks, retIlced yield by r'%. 

At Babungo, delayinq planting of Kasai I from Mar-ch 23 to 
April 7, resUl ted in an increase in yield of II. I% after which 
there was a drop in yield. 
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In tho case of COCA, a delay of onie week had no et |t-Lt. by 

further dlIay r suLted ini a severe P-FrI 'dtion. aCoI I out-L-

yielded COCA at. m(ust planting dates.
 

The l11a1 Z P variete I )'lanltedI at 3i1 falny (gave gcood yielois aL 
,the first planting date compared tr. other sites. Ihis yield was

even higher when the date of play ting iso considered (almost one 
,month late, ) . The averal reduc tL ion in yic-ld on the (-fuli planted 

May 9 was; only 20I. of the 6.827/ ton; obtained ly p1 ant ng at the 
earliest potsible date April 18. 

IIto i 'jtctn II i y lId (i it, t I ' It 'I I pl 1 1t Ioil was 

assoc: a ted wI thl poor it and count at hat vt.'tat 1i1d a r educ t on in 
cob size. Ihese, s,e,e(med to be as soc i jtt d w i tht he inicidence of 
streak (s, Dambui Station repot t 1986/137). the number of days 
to flower ing was also reduced with the late planting, a factor 
that could have been resporntible for the r eductl ion iF the size of 
the cob. 

CO() 	 NCCL USI 1 OI N 

Ihe TI Iults indicate that for the planting dates used using 
the, three varieties ttie yield ol maize is riot greatly reduced if 
planting i-, dfelayed jp to April 10 at Bamb,,i Plaini, April Ili at 
Babungc and May ?, in the case of Defany. Beyond these dates 
streak v ITl, d ise ase and other phys i logIcal fac tors reduce 
yields tgreatly. fhe r tsen t -. tudy does not give full potential 
since plant inig was delave:d in, relati on to th., start of the rains 

for eXamp)1, there was, a delay of I C) days after th e rains had 
tar tefd) . I t would be InWef ial tn dete:r ml ie val Ietal re(spronse 

to dry p lait II( in relati nt to how thy:-/ respond to seedl irig 
droug)ht should the., t' be a (Try 5p'l 1 cl i t c) early Apr i . 

ThLese I tUd 11, ',h0ould be- car it ed out every time thel? Is a 
1)r oi Isig var Iety that I, ti th it dif ifeetc?1t in maralt ty or streak 

res I, tar)( t ()ii ireard i ttithe exist i ig vair iet leo. 

I he r i tI wi I I b(, (-ont .,nued w i th mo e vat iotes of greater 

diversi ty. In futiure tr ials, a planting date much earl ier than 
March 15th will be i-nr luded with a view of avoiding labour 

conjection at the 'normal ' planting time. 

4. 	 TH-! .. FFEC--- IOFOPLANT POPULATION AND FERTILIZER ON MAIZE YIELD 
AND THE YITELLD F THL ASSOCIAT ED GROUNDNT CROP 

T hu object ive oh th, present study was to determine the 
effect of plant ppulation of maize on the yield of maize and the 
associated legume. It was also aimed at determining whether this 
effect was dependent on the ferti' ify level and variety of maize. 
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M E T H 0 I) L L_ () I Y 

Maize and groundnuts were planted at Bahungo trial site on 
ridges I.5m wide. Maize was planted on two rows in the centre of 
the ridge and groundnurts were also planited. Maize was planted at 
population of 33, 44, 53 and 67 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 I and COCA
 
normal. 
 Two fertility levels were used, no fertilizer added and
 
a medium fertilizer.
 

RESULTS AND ) 1SCUSSI O t. 

Fertilizer increased the yield of maize (when averaged over 
plant population and fertilizer levels) from 
3.43 tons per

hectare to 5.26 tons/Ha (Table 8). Kasai I 
 significantly
 
ottyielded COCO by 14% which was associated with the higher yield

of Kasai I 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 yield 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 significant. This is the trend
 
that has been otained foi the pas;t 3 years. 

1he yield of gror~ndnut grown with COCA was significantly
 
qreater than when it was grown with Kasai I by 14% (Table 9).
The yield of groundnu was higher when grown without fertilizer 
than when fertilizer wau applied and the yield showed a tendency 
to reduction with incteasing plant population of maize. 

The yield of groundouts continues to be low. One main
 
reason co(uld be the lte, planting that was done 
 at the Station. 
It is assumed that yields would be better if planting was done 
earlier and also if we were using varieties which have high yield 
potenlt ial . 

C 0 N C L U S 1 0 N 

This is the third year the study on plant population of
 
maize has been conducted. It is evident 
that a maize plant
population of about 4W,,' 0 plallts worrld be appropriate for
 
intLrcropping 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
 
varieties of maize with different canopy structure.
 

61
 



5. 	 THE EFFECT OF PHOSPHORUS SOURCE AND RATE OF MAIZE YIELD AND
 
THAT OF THE SUCCEEDING BEAN CROP.
 

B A C K G R 0 U N D
 

Different phosphate materials have different solubility
 

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 initial effectiveness is carried over to the 

succeeding crop(s). 

M E T H 0 D 0 L 0 G Y
 

The effects of logo Rock Phosphate and a 50% partially
 
acidulated derivative of 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 P0 5 /Ha. Also included in
 
the study were Triple Super Phosphate, biammonium Phosphate and
 
Bicalcium Phosphate at a single rate of 100 kg P2 05 /Ha.
 

Nitrogen was applied in two splits at the rate of 120 kg/Ha
 
and Potassium was applied at the rate of 6l kg/K O/Ha. Half of
 

the Nitrogen and all the Potassium were applieg 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 75cm 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 176,000
 
plants/Ha (37.5cm between rows and 5cm between plants to a row).
 
Gramoxone was applied at the rate of 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 Phosphorus 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 yield (4.73 Ton/Ha). This was significantly
 

greater than the yield obtained when Rock Phosphate and 50%
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partially acidulated Rock Phosphate were applied (Table lOc).
 

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 PR 5/Ha did not result in a
 
significant increase in grain yield over the check. Phosphorus
 

levels above 50 kg P2 0/Ha, however, resulted in increases in
 
grain yield. In genera?, levels beyond 75% P 05 had no effect on
 

grain yield. In the case of Single Super PhOsphate, 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 yield of beans was obtained when Single Super Phosphate
 

was applied at the rate of 150 kg P2 /Ha. This was signifi
cantly higher than the yield obtained whon 50% Partially
 
Acidulated Rock Phosphate and when Rock Phosphate were applied.
 
There was no significant difference betweer the yields obtained
 
when the two Rock Phosphate sources were applied.
 

Applying 25 kg P had no significant effect on the yield 
of beans, but the rate of 50 kg P 05 and higher, increased yield 

05 


2 5,
 
over the check. There w-Jas a progressive increase in grain yield 
with increasing levels of phosphorus although not proportionate. 
Again the greatest response was obtained when Single Super 
Phosphate was applied. 

When different sources were compared at the rate of 100 Aq
 

P_0 5 /Ha, the highest yield of maize (5.07 Tons/Ha) was obtained
 
wen Single Super Phosphate was applied followed by the
 

application of Triple Super Phosphate (Table lob). The lowest
 
yield was 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 Phusphate was applied.
 
The lowest Yield was obtained w th Dicalcium Phosphat.
 

C 0 N C L U S I 0 N
 

The results obtained from the trial indicated that maize and
 

beans respond to differenL sources and rates of phosphorus. ihe
 
trend of the result is quite similar to that obtained in 1985/8b
 
where Single Super Phosphate resulted in the highest yield and
 
Togo Rock Phosphate had the lowest yield. This could be
 
associated with the rate of solubility and thus the availability
 
to crops. This could also have affected the rest of thp sources.
 
It is hoped that the results from soil samples taken during the
 

season will explain this. Response to even high levels of
 
phosphorus was not great. This could relate to the phosphorus
 

fixing capacity of the soil or other deficiencies. The higher
 
response to Single Super Phosphate than that to Diammonium
 
Phosphate which should 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 site that was used seems to have poor internal 
drainage. Indeed, better yields were obtained in a neighbouring 
plot where the maize crop was planted on ridges. To overcome 
this problem, the crop will be p lanted oni ridges in thi. coming 
season. 

Soi Is a t h E site Lve a pH 5. P . w ih 11-, Cui te low for 
ma i ze. lb1is suggests that we shokild obtaini good r t ls wi th 
Rock Phosphate where the inherent soi I acidity acidu late the 
phosphate source instead of industrial ,icidulatLion. 

That responses sim i1ar to thoske oi i ze were I ound on beans 
suggests that there is residual effect of the phosphorus sources 
which implies, a possibility of qood economic returns from these 

applications.
 

1he res, I ts showed response to phosphorus. This response 
was highest with Single Super Phosphate and lowest with Rock 
Phosphate. Future work will be carried out to determine the 
nature of the demonstrated efficiency with Single Super 
Phosphate. Work will be done on the same plots with increased 
rates to determine whether the optimal rate lies beyond the rates 
used in the present study. 

6. THE EFFFCU OF SOURCE .ND PATE OF NI TROGEN ON MAlE YIELD 

The objective of the present study was to determine the 
response of maize to difterent sources and levels of nitrogen in 
order to es tabl ish thie most economical source and rate of the 
nitrogen to the extension service. The information would be 
particularly relevant in maize production in areas with a long 
growing se.ason and hiih iy weather ed soi 1s wh i c h wou I d be 
conducive to leaching Ilosses. 

ME 1 1H . 0 ) D L 0 f_ Y 

The effect of four sources of nitrogen applied at four 
different rates on maize yield was determined at all 
combinations,. lrh four niitrogen sources were 

1) Prilled urea
 

2) Urea Super Granules (USG)
 
3) Calcium Ammonium Nitrate (CAN) 
4) Sulphate of Ammonia;
 

and th- four rates w:ere P/, 55, 82 and 109 kg N/Ha. The nitrogen 
was applied in two splits, half at 2 weeks after planting and the 
rest at 6 wece.s later. 

Prilled Urea, Calcium Ammonium Nitrate aivid 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 5cm off the
 

maize row and 5cm deep. Phosphorus was applied at the rate of
 

P2 05
120 kg as Bicalcium Phosphate before planting and
 

incorporated in the soil. Potassium was applied as Muriate of
 

Potash at the rate of 60 kg K2 0/Ha two weeks after planting.
 

Application of Calcium Ammonium Nitrate resulted in the
 

highest yield, followed by Urea Super Granules (TaLle 11). The
 

lowest yield was obtained when Prilled Urea was applied. There
 
was 	however, very little difference among the various sources and
 

the differences were not significant at 5% 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 unfertilized colocasia. The low yield 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 racommendations 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
 
legume and on the second season crop. The information obtained
 

would help in drawing recommendations for use on both station and
 

on-farm trials.
 

M E 	T H O D 0 L D G Y
 

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 600 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
 

65 



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 Kasai I wvs. eL test variety planted at
 
the plant population of 44,000 plant, 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 in an increase in maize yield of 44.7% (Table 12a).
 

Doubling the fertilizer rat( increased the yield of maize by a
 
further 10.5% over the 300 kg application. The time of
 
fertilizer application did not affect the yield of maize
 
significantly although application at 5 weeks after planting only
 
resulted in a slight reduction in yield wh-n 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.
 

C 0 N C L U S I 0 N
 

The yield advantage of point placement is advantageous both
 
at low and high fertilizer levels. This implies that there is no
 

difference in fertilizer use efficiency between the two
 
fertilizer rates used. That there was no difference in yield
 
among the various timing of application might depend on the
 
fertilizer used.
 

It might be necessary to split the application of
 
fertilizers if different crops with different fertilizer demands
 
are planted together, for example, in a situation where maize is
 
grown with legumes it might be necessary to broadcast the
 
phosphorus (or band it in between the maize and legume rows) and
 
point apply the nitrogen. The different methods of application
 

are likely to have different labour demand.
 

It is 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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B. 	 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 it
as 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 hundred kilograms
 
of this product supplies 22kgs of sulphur and potassium and lkg
 
of magnesium. A combination of this product with 20-10-10 
will
 
therefore, supply magnesium 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.
 

OBJECTIVE
 

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.
 

METHODOLOGY
 

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 plant 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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R E 8 U L T S
 

Averaged over the two locations, Sul-Po-Mag alone had no
 
effect on yield of maize (Table l2a). Applying 300kg Sul-Po-Mag
 

resulted in a slightly higher yield than when 600 kg/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 Babungo, applying 300kg of Sul-Po-Mag alone resulted in a
 

non significant increase in grain yield of 410 kg/Ha (8.2%) 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 in grain yield of 1340 kg/Ha: an increase in
 
yield of 27%. Applying 600kg of 20-10-10 resulted in a slightly
 

higher yield than when only 300kg was applied. Application of
 

200kg of Sul-Po-Mag and 200kg of 20-10-10 resulted in grain yield
 

only slightly lower than when P0-10-10 was applied at th. rate of
 
600 kg/Ha, and significantly higher than the control. Increasing
 
the amount to 300kg Sul-Po-Mag and 300kg 20-10-10 did not have
 

additional effect at this site.
 

At Bambui Plain application of Sul-Po-Mag did not have any
 

effect on maize yield, neither 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 indiLcte that some advantage could be obtained if
 
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 noil 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 analyni; indicate that the soil
 

at Bambui Plain is deficient in magnesium (0.28 meq/l00 gms of
 
soil as ammonium acetate extractable magnesium) whereas those at
 
Hahungo were well supplied with the element (2.20 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 concentration of aluminum.
 

More studies will be conducted to confirm the above results.
 

The trial at Dambui Plain will be modified to include liming so
 

as to increase the pH of the soil.
 

9. THE EFFECV OF LEGUME FALLOW ON MAIZE YIELD
 

BA CKGROUND
 

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 objective 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 Legumes will beyear. 
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 long 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 i: burnt un1derlground :o 
that they c:an be supp I ied in mini nr a I fel t IIIer . rrea tmi-nts 
involving secondary and micro-eleImentL5 wiII be inclIuded in the 
s3tudy. 

1 he 1 in i ng and phosphorus r i a I wi I I be continued for one 
more year at the o dii te and about i2 years at the nW .site. 
Planting date trial will be expanded Ln include, Oai ly ind late 
varieties and streak and ocn streak res:istant maize varieties. 
Sufficient i n fuormat ion lias been obtaii ed about the ef ec t of 
plant population un mai ze yield. Wouik wn this Lr ial will be 
suspended unt i I new ma i e var ic ti e. wi Lh di freront morphology 
from those that e xist presiently and weIl adapted leguime varieties 
have been obtained. 

1he e ffect of fer ti ier Liminq and placement will be 
carr ied one year and conc luded.u)lut fur more 

More effort Wi l l he directLed Lwid-& biological ititrogen 
fixation through legume fallow and alley cropping. ]his wil 
involve Ihe identificat ion of sn,i tabl 1e spec ius and the 
c:ost/benefit of incorporat:ng them in the farming system. 

Table I : Rainfall statistics: Bambui Plain and Befang 1966. 

EDAMBLII PLAIN BEFANG 

Total No. of Total No. of 

mm Days mm Days 

JANUARY 
FEBRUARY 61.5 R 
MARCH 106.2 8 
APRIL 05.2 7 I6.2 20 
MAY 126.8 16 270.0 24 
JUNE 303.9 23 299.4 25 
JULY 355.14 28 348.. 28 
AUGUST 349.1 25 295.0 27 
SEPTEMBER 346.1t 28 240.3 29 
octOBER 304.9 24 266.6 29 
NOVEMBER 20.6 5 88.5 10 
DECEMBER 

T 0 T A L 1892.3 156 2222.9 202 
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-------------- ----- --------

Fable 2 The ( I fec t of t rh q .I ot, clu i I i.rnoIrt artI I .r i I1 . (r 
al P Ii I- '1l;i0)n (11 tl.w vil l tlof , ;t (I-q/h1,i) 0-- 1JI n d 
I 9Lt). 

F-R1I1.- I.N Ll VFI 5 (N-11-.) I(KO Ii,, 


RFS [ AJ[ HANqAGL-T[W 0-0-0' l t l 6 Il-ANq. 

HJURY RESIDUE 3746 1i4-J 7 1 k-)2 [I 

BURN RES I )LEif .I.JIRFOUC. q6P9 6-q9 L5199 AB 
BURN RES I MW"IJNDI-"UOUND ''ii'sL3 fl.05 596' A 
FEFIT I I-I FIR I AN '.),9 Ft -\4'. 1Cf) 

WINS .1RH
 
(tFRI '[ 


LSD ( 0.05 ) ( Il MONAIt: r -- 8i2I{N 
L.SD (0.0,)5) I1E1. ) U: 349
 
LV ;
 

Means in -. ,me vind i t ounnu t I fo I I o kdthe I 01-o nI thea f.;tt w by the. Eame 
letter tIre not siiqnif- ant l rJi fv rf'tiI. aI the1 5% lIvel accarding 
t.o Dilirican % n ,jllmu] I if)I(, I )CJtE0 -7,t. 

Sab I L 3 Fh. eff c t o f i-reLi due m .lia t ald foLr t i z -rnagjin I 
appi JItation on tII: yield o f r oIucaIsa - I196. 

------~~~~~----- ------------.- - - - 

iESI )IJDUEMANJG-3M|INrF FR I I : F y I E. t. U 

I-,G N-F- Vi1l) L F) FiI E NFW STE: 

a) UILJRYRE:SII)ItI 0 0 0 1 .:34 15.37 
10t ---- ht I F . ,e!i ; .4 r? 

12')(l- I i' -t I1 . 701(9 
i I_ A N\.CI5 
 IA i. 19 

b) 13URN RESIDIJ- 0 - 0 .#6 23.18 
(11 SURFIACU 00-60-60 I N . 54 30. 75 

c000-1P0-120 - 31.41 
M L A lN 12.50 28. 4 5 

c ) BURN RESIDU. 0 -- 0 - 0 9.71 22.48 
UNDERGROUND 100-60-60 13.65 36.71
 

200-120-120 
 143.3 
M L A N 11 .7 3',..6 

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

m E A I1 12.4P J0.26 

LSD (0.05) (ViS lDL: MiANAGEMLNI 6.02 o.04 
_I5D (0o.010 (FERI IL I ZER 3.4 6.50 

CV. IES I DUl 27.h 19.9%. 
F"FER I I L I ZE'1R Ift.. CI P!5. 4 . 
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------------------------------------------------------------------------

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

Tab 1c i : 'Ihe ,fferc of r,; idue malntJItg n3nt a 1nd f .rti I1 z ,r 
app I ic.at ior, om tLo yield ol 0,ai ,r ( I l/a). 

......	 O {,HIId
(-~e 1906 

RESI DUE MANAGLMENT 	 FEIU ILL Il FPRES (,G I'I-P-IK/)HA 

0-0-C, 100-60-60 P00- 120- 120 MEAN 

BURY RESIDUE 3031 5971/ 7178 5397 
BURN RESIDUE Or SIRFACE I I,] 6669 7500 6104. 
[JURN RES I DUE JNI)EFGROUND 40 12 6117u) 7302 602. 

M F \ / 2b 'if-, 1 7353 581#2 

LSD (0 .05) 	 RES I I)tJF- M0NG--1FN41 67A 
LSD (0.05) 	RESII)UE MANAGEMEIlI 41#0 
CV RESIDUE 	 MANO(;EMENr - 0. PI.% 
CV FURl II L IZE.P 	 J.PitY,
 

Table 5 	 The ralat ive rtfc t of r.oSI do management and 
forti 1izer un yield ol mai'e and conlocL.ia. [lid site. 

- % OF BURY RESIDUE-

RESIDUE MANAGEMENT 1-ERTII1ZER 	 Y F A R 

190' 1985 1986
 

M.AIZE
 
LIURN RES IDUE 	 - F 102.8 91.7 123.5
 
A1 SURFACE 	 + F 1I11.0 115.7 98.6
 

13URN RESIDUE 	 - F 332.6 195.'.. 144 .5
 
UNDERGROUJNI) 	 + F 16,. H IIi2.9 100.B
 

CLOCOS 1A
 
f1URN RESIDUE 	 - F 132.f 89.0 76.0 
AT SURFACI: 	 + F 100.9 8.14 106.8
 

BURN RESIDUE --F I20.0 158.0 85.9
 
UNDERGROUND + F 78.3 115.0 100.0
 

THE BURY RESIDUE IS ASSUMED TO BE 100% FOR IACH OF THE FERTILIZER
 
LEVELS.
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Table 6 	 Effect of residual lirn aInd phosphorusi on yield of 
maize, and that. of a buJceed irg bean crop (Ko/fho. 3rd 
Year in barbui Plain, 1913b 

LIME LEVELS 	 Y I E L D S
 

1 ons/Ha 	 H a i z e [l F, a n s 

0.0 	 2178 c 110 c 
1.0 	 363r? b t217 b 
2.0 	 4170 a 287 a 
4.0 	 431/6 a 311 a 

MEAN 3574 23b 
LSD (0.05) 524 65 
CV 21. I '0.0 

P. LEVELS 	 Y I E L ) S
 

Kg P0 5 /Ha 	 M a i z e B e a n s
 

0 2637 b 193 b
 
50 3220 007 b
 
100 .025 a F66 a
 
150 4214 a 282 a
 

MEAN 357/ 236 
LSD (0.05) 524 65 
Cv 2-1.1 40.0 

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

PHOSPHORUS 	LEVELS Y I E L D 'G/HA
 

(Kg P0 /Ha) 	 M a i B e a n s
 

No Phosphorus added 	 7051 ab 503 bc
 
50 kg P 1100 kg P 	 7:377 a 567 ab
 
50 kg P 	 670'7 b 476 c
 
100 kg P 	 100 kg P 7353 a 586 a
 
100 kg P 	 '7106 ab 556 ab
 
150 kg P + 	150 kg P 7519 a 605 a
 
150 kg P 	 7167 ab 512 bc
 

MEAN 71811 544 
LSI) (0.05) 5PO 60 
CV 10.4 15.9 
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all If 0 11hi ,I, I c(!t of I , t I I -c  i tI all I poIcI I itI I o i, , Il-li ii y I P Id ( Fu115 
/Ha,) a 1 woW. 
 . I o vo I 11i 'o. . HaL)LItrIJ I 10H 6. 

ARI[L 'IY 
 -FI.I€ I I.,I I'.. I I LIt It.I I I lI'J x I I(1I II ANI VARI ETN 

' 
OCA o -u--u .?•5 :L. I :.I. :.I P . 61 .. U9 

UJ~~~c--60-',(i~~t~o1 . 11 5 . 11.W 
16 . E A N ._ I .. .i. :, H 

ASA IC'- J-- J to . J I.' :. 0o :1.?6 
1I -Itcc) 't. 63 5.:19 " .:)9!'J .2'9l3 • A 

I E A N .P '.96 .# .2 

l0PLJL 1 1 II 11.1.-[A ' '. , ll . IH I t .OU IJC 

.SD (o.05) V/mtI-I'Y Alm) I'L:rdrIL. I.'I .- O.c) 

.SD (0c.05 ) I I' ()II I[N -" ('.'
:V 
 = I .v 


or
lpawc I.IIcc' '., InwJJm, IoumcIit f Io owtd by tlh,! -,amw lcuttur a,-c' not uigni
irait ]y cit I &Ior.n I. 5'.3/.tho Ic olah iIi t y Iov I accri' n-d to Duuicar 't, nw 
LI IIt, I|II hI- ( .I Q t I 

ab l.' 9 1itp .I I'c I (cIt fr'r t f c ' lopuI -on v I F I 
ic)Li"i (i- l)l)PtJ tjcOwiditci t ccop I orv- . I.,ablrc-I t I906. 

II0"-I.. . ll d ll,.] j at . I Oi Ol1 the 

AIR I:I1 FIY I l l II II,,II .'IK M 11 P4- A I L)PtJI CI I 0\ X I001) I'I-0\1 VAFI 1 1''Y 

I-" I" 
. .. 

"*'. 
. ..........-- - - - -

e6' 
MEAN 

:IcA ( IJ":'' 1 91'//o . " /. I W/1.J 19z , l PO0 ,4)1 

E A N 
U( $,,-' 1 .', 1i2o. (I 

-'1.6/1.9.9 
l()].i 
I'll/.1-

IL-I.A-

1) 1, 
I'/.6 .,0. 

SA I I1 
O - j+,t- 1 ( 

1', c 
1 1 3 . 11t 1 3 

I 
3 A 

I 6 W /. ' 
1 . 

l,1, . .i 
0 1 1 V' 

1 VI. ( 1 
1-0 0•'I . 5 0  . 

E: A N .']] :_ I I-~ : I l+ ' +i . 

iPcJL- 0H I OA I I / • [,! .AI I I.-• I"it'. 15: . 

) (0.0,I) V'ON II Y 
;D ((.01) FLU I I ItI T I I l1- :t 

i) (0.O'(6 ) FIM|10.)I_ 014N P I .i) 

M ((0.0)) V x I x Ij - A 
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Table 1 LI I' 1 t I-u) c 0 d 0 1 , ytcIo f U 1 -1t plu10c1 Hr u 
' t U"I i Ifj crp 1imIupma -- .cZr I tA'NL-C boe r .- u 1|

I 136. 

14,,',' 1'd lj(2,jll Y ie ld 

Io t ,';,/ Ih. ~j/ 

c. PHi~uPHorc'- VF'uquHU 

Rocm'k Pho-slphato tj 39..'"5 h 

Sinqle .Supoer -lio-tfhate u'./. . 51(. a
 
50/ PARR 4. 16 b (o18 b
 
Yield of (T'heCI-L 3.13 363
 

1-'.AN f-' 4.•'.41
 
IS) (0.05Ti) 0.51 10.'.
 
CV 2I .) 16.5
 

Mai 'rl Yield Bean Yield 

I ells/HaKg/Hl-d 

hb. P!HOPIV - ... FA0VE 

215 3. b6 b 39P.
t5)( 4,OB at) 416 bc 

L 

75 4,.44 a 44'1 abc 
100 It.58 a '465 ab 
150 It.6(0 a 492 a 

MEAN 4.R7 44l 
LSD (W.05) 0.66 52.2 
CV 21 .' 16.5 
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I ,I £ 	 l t I L 1. 0 1 d' II'ft I . .i II C 0%, 0 1 t i Ul .. lU 1! iil LthIS 

I+I'I[.SP-UI P:+ .%L-IUFRL:k+IMA I ZE 

( rONS/HA1) 

H-U:AIS 

(I13-H A) 

I 
. 

". 
I 
'. 
t. 

oco lI nPlorI I~ 'ljIdtI 
w. I I I p;LIr"!13 1pl ,isaIn5.o3 

'i/,* aI L I.A I I y aLth, Ia t ed H ock 
T I I t J-l~ler 11I1,'1-lah ;I 
[) 1a I I IU I iI( IIit ' 4 iiI t 
lIi',l IJn 

-

. *19 

I. 
5.07 

1 .39 
f.6B606 

e,2L 
2"-15 
IfGIt 
530 
If 12 

H I'I 
IbD (0. 
CV 

,1 
4.65 
1.10 

17.9 

459 
137 
22.6 

No LtI Phosl3iclorU wali dpp I ed a t the r a:Llu or 100 k1 P 0) /Ila. 
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OBJECTIVE AND WORK 
 PLAN OUTPUT
 

This is the fifth year of the Sorghumr and Pearl 
 Mi Ilet
 
Improvement program 
 of the IRA/IITA/USAID/NCRE Project 
 in the
 
North Cameroon. 
 Research efforts c(,ntinued with the primary

objective being the breeding 
of suitabl- cultivars of sorghum and
 
millet that can lead towards developmer,; 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 Striq-.i and drought.
 

Efforts in the beginning of this year 
were also directed

towards development of the sol id bas for nats a iona I progi-am in
sorghum and pear I mi l let improvemeant in the Nor th-Cameronn. 

Particular emphasis is placed on the varietal improvement of
sorghum and pearl mi l let as wel 1 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. 
IITA 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 is given in NCRE Project's 1986 Work Plan. 
 The output

of 1986 work plan is discussed 
in details with each experiment
 
along with the recommendation.
 

GENERAL STATEMENTS
 

With the 
 onset of rains in the North, sorghum and pearl

millet research began 
in Maroua at Guiring Research Station and
 
various other locations in 
the Northern Provinces. The research
 
activities cover three ecological zones as determined by rainfall
 
(Fig. 1). Zone 3 0 0
I has rainfall range of -800mm and 
in both
 
sorghum and pearl millet 
are grown. Zone II and Zone III 
 have
 
rainfall 
ranges of 800-1000mm and IO00-1500mm, respectively and
 
in both sorghum is 
grown. In general, Zone Ill has more area
 
undcr maize among cereal crops.
 

The rainfalI received during the 1906 crop season in various 
locations where sorghum and pear I mil let experimeits were conduc
ted are presented 
 ir Table 2. The rainfall in tle three 
ec.- logical zonts ranged from 587 to lqB6mm (Figure 1). 

IThe iannla I di f Iererirces in rainfal l at var i nut locations for
the f our years ( 1982--6) is give in the Table 3. The rainfall 
r ec e i ved dor ir. 1986 was si m i I ar tO that of 1982 and 1985 crop
.teasoni bL,t vEr y n if or-mI y I I trIbut ed and wa. aboj t 255mm more 
than the rainfall received during 1903 and 1984 crop seasons at
 
various locations 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 1986 crops seas-or. for the sub-humid ,:ote was about 75mm 
less than the rainfall received during 1983 and 19134 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 in lable 4. The soil type varies from loca

tion to location. Ihe soil type at Kousseri, and Karewa loca

tions are very good for growing rice but it was observed to be 
average for rainy season sorghum because of high clay content 
which affects germination as the moisture is a limiting factor 
under rainfed conditions. 

A C IA I F V E M E N T S 

The sorghum and pearl millet breeding program has the follo

wing successes achieved on the basis of 1986 research results :
 

)urIng the 1986 crop season,the sorghum improvement program 
succeeded in the initiation of sorghum hybrid program with the 
help of materials introduced from lCRIS(T's on-going program. 
Thus, it also offers the scope for training of ( otinter-parts in 
hybr id devoelopment program. 

Based on the encouraging results ot I106, the sorghum varie
ties -' q-54, and CS-95 wo., accepted the,3u' CS-61 by on-farm 
testing program for the Extreme North and North Provinces in 
the meeting of IRA, SODECOTON and Seed Multiplication 0 roject 

during ,January, 190,1. Furthermore, the Seed Multiplication 
Plroject has taken over the seed muIltiplication of these varie
ties dur ing 1987 crop -,eason. 

I he variety S-35 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 is an urgent need for cold room to maintain srrghun 

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. 

like pollinating bags
- Non-availability of research materials, 

us to follow the proper
for pearl millet did not allow 


during this crop season.
maintenance of breeding material 


A. SORGHUM 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 (60kg N; 30kg P2 05 and 30kg K 0/ha) for all the
 

experiments along with the interculture opera~ions. Nitrogen was
 
applied
applied in two split doses, whereas P 0 and K were 


before sowing. The plant density was kept at E3,333 plants per
 

hectare having a row to row distance of 80cm and plant to plant
 

Four to five seeds were sown per hill. At
distance of 15cm. 


fir.il 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
 

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
 

diseases, pest, peduncle exertion, lodging, 


dis-ussions in brief are presented talow
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I - EXPERIMENTAL TRIALS - 1986
 

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

Twenty entries were grown in a randomized complete block
 
design consisting of three replications at Guiring Research Sta
tion, Maroua. S-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 1% level for all the traits, indicating
 
wide genetic variability for these characters. None of the
 
genotypes 	outyielded the check variety S-35 tested under this
 
trial (Table 7). Genotype S-35 raiiLt-d first and yielded 6643
 
kg/ha followed by ICSV-1078 (6750 kg/ha), ICSV-1054 (6702 kg/ha),
 
and ICSV-1065 (6070 kg/ha). The genotypes like S-35, ICSV-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 sorqhii), oval leaf spot (Ramulispora sor
qhicola), 	 shooty strip (Ramulispora sorghii) and anthracnose
 
(Colletotrichum qraminicola). These qenotypes were also found to
 
be resistant to lodLing and stem borer (chilo partellus) (Table
 
8). Therefore, tnrst 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-Il
 
(Medium Duration) :
 

Twenty entries including exotic check variety S-34 were
 
grown in a randomized complete block design with three
 
replications at Agrilaqdo, Karewa (North Province). The data on
 
grain yield 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 50%
 
flowering and plant height revealing thereby wide genetic
 
variability for these traits. Considering grain yield (kg/ha),
 
six genotypes outyielded the exotic check variety S-34 but there
 
was not significant difference in the grain yield. These
 
genotypes are namely: IS 915, ICSH-I, ICSV-1044, ICSV-1038 and
 
ICSV-1074. Moreover, these selections were observed to be medium
 
in maturity cycle and tall 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
1966 (ICRISAT Ouagadougou, 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 yielding 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 (S-35 and S
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) in a 6 x 6
 
balanced 
 lattice design consisting of three replications. The

data for 
grain yield and other 
traits for both locations,

ring and Karewa, are presented 

Gui
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 1U), whereas
 
two hybrids, ICSH-228 and 
ICSH-231, gave more than 5 
 percent

higher yield 
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 be early in maturity cycle,

medium in 
 plant height, possessed 
 Innger and semi-loose
 
panicles, and 
 smaller grain as compareo 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

in overall plant aspects (Table 11). 
 Therefore, the parents of

these hybrids (A, 1 and R 
lines) were to be maintained and their

hybrids along with other 
new hybrids developed during 1926 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 - 1926 (ICRISAT,
 
INDIA) :
 

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 su-n of squares due to genotypes were found 
 highly
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significant for grain yield indicating wide genetic variability
 
for this trait. Considering grain yield (kg/ha), the genotype
 
IS-23585 ranked first and yielded 5262 kg/ha followed by IS-23599
 
(5100 kg/ha), IS-24955 (4600 kg/ha) and check variety S-35 (4137
 
kg/ha). The exotic check variety S-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 SPV-104 was observed to have considerable more mold growth
 
on rachis and glumes followed by IS 402, S-35 and S-34 (Table
 
13).
 

Trial 5 : National Sorghum Striga Nursery - 1986
 

Eleven entries including exotic check S-35 and Stria stisce
ptible check CK 60 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
 
1963 crop season) where the Striga population was sufficient to
 
identify lines resistant to Strig_ hermontheca under field condi
tions. To create a sufficient Striqa population, every year
 
since 1983 crop season, Strica 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 1963 to 1985.
 

The data were recorded and statistically analysed for grain
 

yield (kg/ha), days to 50% flowering, plant height, Striga count
 
at harvest, plant count at harvest, nead 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 variability for these characters.
 
Considering the grain yield, the genotype Framida (resistant
 
check) ranked first and yielded 3834 kg/ha followed by CS-54
 

9
(3423 kg/ha), S-34 (3401 kg/ha), CS- 5 (3301 kg/ha) and CS-61
 
(3067 kg/ha). The genotypes like CS-54, S-34, CS-95 and CS-61
 
appeared to be resistart to Stria hermontheca when compared with
 
Stricla 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 Strica hermontheca. Moreover, the
 
genotypes like S-35, CS-54 and CS-61 were observed to be very
 
early (90 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 15) 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 perform well only in specific areas, while some would per
form reasunably well across different locations. These are ideal
 
varieties. 	i.e., high yielding varieties possessing broad or wide
 
adaptability and still exhibiting agronomically acceptable chara
cters coupled with good grain quality acceptable to farmers.
 

On the bas , -)f encouraging results from 1982 to 1985 at
 
Guring Research St- n and other locations in the semi-arid zone
 
in the North-Cameroon, nine entries (early duration), consisting
 
of a promising selcction 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-94, CS-57, CS-61, and 82-S-51, and a local
 
check variety Damougari which were already tested in 1984 and
 
1905 multilocation trial at seven and six locations, respective
ly; a new early maturing selection and a hybrid were grown in a 3
 
x 3 Balanced Latt ce design consisting of six replications at
 
various locatiuns: Guiring Research Station, Maroua; YOLDEO
 
farmer's field; IRA sub-s.ations of Guctale, Soucoundou and Tcha
tibali and 	SEMRY-III, Kousseri (irrigated) having rainfall range
 
of 300-800mm 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 w2ight were statistically analysed for each
 
of the five locations (Guiring, Yoldeo, 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 Yoldeo 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 CS-54 ranked first and yielded 4318 kg/ha
 
followed by CS-61 (4109 kg/ha) and S-35 (4098 kg/ha). rhe local
 
check varieties IRAT-55 and Damougari ranked 6th and 5th and
 
yielded 3762 kg/ha and 3775 kg/ha, respectively. The selections
 
like CS-54, CS-61 and S-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 until
 
maturity as compared with most of genotypes/varieties included in
 
the experiment (Table 23). Furthermore, t;-ese selections namely:
 
CS-54, CS-61 and S-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 Damougari were observed to have poor grain
 
aspects and susceptible to various diseases and pests (Table 21).
 

Moreover, the mean performance of grain yield (kg/ha) over
 
various promising selections of sorghum tested under this trial
 
over years (1983 to 1986) and over locations (twenty nine loca
tions) in the semi-arid zone of North-Cameroon were analysed and 
are given in Table 24. It is evident Irom the Table 24 that the 
selection S-35 ranked first and yielded 3748 kg/ha and gave 
27.14% higher yield than the local check variety IROT-55 which
 
yielded 2948 kg/ha over twenty nine locations and four years
 
indicating the higher level of yield performance and stability
 
across a wide range of semi-arid zone (300-800mm) of North-

Cameroon. Furthermore, the selection S-35 is not only a high
 
yielder and stable in yield performance but also good from the
 
point of view of plant type, grain quality, disease, irnsect and
 
Striga aspects, and for drought stress. It offers scope for
 
further agronomic studies and later extension of this .ariety
 
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 CS-54 and CS-61 which also
 
ranked second and yielded 3602 kg/ha (over seventeen locations
 
and three years) and gave 22.16% higher yield than the I.- al
 
check variety IRAT-55 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 yir rd 

performance, but also good from point of view of plant ar.' qra~ri 
quality; disease, insect and StriQa aspects and offer s..L. for 
further agronomic studies and on pre-extension testing at far
mers' fields in the wider areas of semi-arid tropics of North-

Cameroon.
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Trial 7: Multilocation Sorghum Variety Adaptation Yield Trial -


II (Medium Duration North-Province) :
 

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

type of genotypes in high rainfall :un t.h:rh 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 North-Cameroon (more than 900 

isohytes).
 

On the basis of the encouraging results obtained in 1923 to
 

1985 of this variety trial, sixteen entries (medium duration)
 

consisting of three promising selections namely: S-34, CS-60,
 

CS-63 and an exotic check variety E 35-1 tested during 1983 to
 

1905 under this trial; five promising selections namely: ICSV

120, ICSV-126, ICSV-151, CS-84 and CS-85 which were tested during
 

1985 under this trial and six new selections from the breeding
 

program along with a local check variety YOLOBRI were grown in 4
 

x 4 Balanced Lattice design consisting of five replications at
 

various 1RA sub-stations namely: Bere (North-East Benoue), San

guere and Karc.ja (Csntre of Benoue), Fignole (South-West Benoue)
 

and Touboro (South-East Benoue) in the North Province; MBANG-


BERNI in the Adamaoua Province and Babungo location under JRA
 

Station 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,
 

Sanguere, Karewa, Fignole, Touboro and Mbang-Berni) seperately
 

and are presented in Table 25 to 30. The data on disease and
 

insect scores 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-Z 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 yield
 

for Karewa location (Table 27) which was found significant at 5%
 

level indicating presence of wide genetic variability for these
 

traits.
 

The mean perforiaance 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 yielded 234.3 kg/ha followed by 

CS-95 (2338 kg/ha), S-3ft (2314 kg/ha), exotic check variety E 35

1 (2301 kg/ha) and CS-63 (2279 kg/ha). 1he selections like CS

95, S-34. and CS-63 were observed to have medium maturi ty (100-1 10 

days), medium plant height (158 to 192cm), long and semi-loose 

panicle, good in grain quality an well a, tan type coupled with 

another plant aspect that of remaining green until maturity 

(Table 33). The selection Al312O 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-October). 

Therefore, the selections like CS-95, S-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 1986) and over locations (seventeen in Benoue
 

zone) were compiled and presented in Table 34. The selection S

3' ranked first and yielded 2665 kg/ha which was 21.69% higher
 

yield compared with the best exotic rheck variety E 35-1 which
 

yielded 2190 kg/ha over four years at seventeen locations in this
 

zone (Table 34). This indicated 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 will 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

8' ranked first and yielded 2551 kg/ha followed by E 35-1 (2441
 

kg/ha) and CS-60 (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 rroduction.
 

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

Babungo location under IRA sub-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 through artificial hybridization followed by selection.
 

The breeding program was directed to meet two broad objectives
 

i.e., the development of improved early varieties (80-95 days)
 

for the semi-arid zone (less than 900mm rainfall) and the deve

lopment of improved medium maturity varieties (100-130 days) for
 

the sub-humid zone (more than 900mm rainfall).
 

I - SELECI ION PROGRAMS
 

1. F 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 5 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 F2 generation (Table 35). Moreover, the
 

data were recorded for various traits for genetical studies and
 

the compilation of the data are in progress.
 

2. F Generations :
 

The 15 F2s crosses were grown having plant population of
 
2500-5000 plants for each cross to follow the selection program
 

during 1986 rainy season. The selected plants were tagged and
 

selfed and in all 110 single plants were harvested from all
 
crosses after final selection (Table 35). 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 :
 

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 5 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
 

35). These progenies were threshed separately and their F4
 
progenies will be grown during 1987 rainy season to follow fu

ther selection.
 

4. F. Generations
 

The 69 progenies of 10 crosses selected during 1985 rainy
 
season were grown having 4-6 rows of 5 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 8 and B
 
x R crosses (milo cytoplasm) and have undergone back-crossing for
 

six generations. All these lines have a Zan plant colour, white
 
g9ain and dwarf plant height, photo-insensitive, early to medium
 

rnaturity, stable male sterility and other desirable agronomic
 
traits for good hybrids production. The 45 B/A pairs, 3' R-line
 

t[CRISAT) and 10 open pollinated promising selections firm our
 

program as R-line were grown in a 4 row plots of 9 metres length
 
during the rainy sea-son, 1986 at Guiring Research Station,
 

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 the basis
 
ofthe presence of desirable characteristics.
 

During the crop season, 30 B/A pairs of sorghum, all the R
lines were maintained by selfing and artifiLial 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 1984-1985 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 00cm and plant to
 
plant distance of 50cm with two plants per hill. No fertilizer
 
was applied to the crop experiments.
 

The data on days to 50 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 II were
 
analysed separately, and are presented in Tables 36 and 37,
 
respectively. The results are presented 
in brief as follows
 

Trial 1 : Evaluation of Genetic Collection of Muskwari - I 
(1985-86) : 

It is evident from Table 36 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 Yag.-I (3562
 
kg/ha), Bourg.-28 (3475 kg/ha), Bourg.-54 (3470 kg/ha) and SAF.-6
 
(3304 kg/ha). The check variety SAF.-40 ranked 
10th and yielded
 
3037 kg/ha. ihese collections were also observed to be early in
 
maturity (90-100 days after transplanting), 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 2 : Evaluation of Genetic Collection of Muskwari - II
 
(1985-86) :
 

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 yield, 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-l to Bambey-5 yielded 
less
 
than 600 kq/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 millet experiments approved by the National Sor

ghum and Pearl Millet Meeting held in Yaounde on 3-9 March, 1986
 

were planted on 5th 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 F4s generations)
 

introduced from ICRISAT, Naimey and sAx 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 availability (4-10 rows). No fertilizer was applied. The
 

plant density was kept at 41,6o6 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 final 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 ProQenv Nursery_- 1986 (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 North Cameroon.
 

PROVINCE/LOCATIONS R A I N F A L L (MM)
 

1982 1923 1984 1985 1986
 

A - EXTREME NORTH 

IRA GUIRING 542.6 473.6 402.2 611.8 783.E 
IRA GUETALE 794.3 638.0 716.9 601.7 635.2 
IRA MAKEBI 588.6 475.4 604.6 668.9 679.2 
IRA TCHATIBALI 721.0 491.5 525.3 581.0 992.14 
IRA SOUCOUNDOU 1093.3 880.2 794.7 803.8 937.9 
SEMRY II, MAGA 560.0 416.0 237.0 492.4 -
SEMRY 11, KOUSSERI 420.0 350.6 178.5 460.4 587.1 

AVERAGE OVER LOCATIONS 682.7 532.2 495.1 634.2 769.2
 

B - NORTH PROVINCE 

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 980.0 786.9 808.5 1118.3 757.3
 
IRA FIGNOLE 1016.7 998.9 898.3 1289.2 1092.9
 
IRA NIDOCK 1470.3 885.9 1013.5 1291.5 1486.5
 
IRA TOUBORO 1236.7 990 951.0 1599.0 1030.0
 

AVERAGE OVER LOCATIONS 1066.5 875.8 884.0 1184.6 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. 

LOCAT IONS 	 FRENCH CLASS IF I CAT I 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
 

AGRII.AGDO KAREWA 	 FERRUGINEUX LESSIVES
 

SEMRY-II MAGA 	 SOL PEU EVOLUES NON CLIMATIQUE D'APPORT
 

ALLUVIAL
 

ALLUVIONS ARGILO-LIMUNEUSES
 

SEMRY-III KOUSSERI VERTISOLS
 

FARMERS' FIELD YOLDEO ALLUVIONS RECENTES
 

NDONKOLE NEAR MAROUA FERRUGINEUX SUR CUIRASSE
 

IRA FIGNOLE FERRUGINEUX TROPICAL LESSIVE
 

IRA NDOCK 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
 
CAMEROON.
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Table 5 : List of sorghum trials and nurseries planted during rainy season, 196b.
 

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

SERIAL NAME OF TRIALS/NURSERY DATE OF No. OF 

NUMBER SOWING ENTRIES 

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

I West African Sorghui Variety Adapta-
tion Yield Trial-86 (Early Duration) 

27.6.86 20 

2 West African SorghuZ Variety Adapta-
tion Yield Trial-B6 (Medium Duration) 

7.7.86 20 

3 West African Sorghum Hybrid Adapta-
tion Yield Trial-B6 

27.6.86 36 

Sorghum GrairnMold Disease Resistance 
Nursery -86 

2.7.26 35 

5 National Sorghum Stina lursery-66 5.7.86 II 

6 Multi-location Sorghum Variety Adap-
tational Yield Trial-I (Early Dura-
tion Semi-Arid Zone - Extrene North) 

27.6.86 
11.7.86 
21.6.86 
16.7.86 

1.7.86 

21.6.96 

9 
9 
9 
9 

9 

9 

7 Multi-location Sorghum Variety Adap-
tation Yield Trial-Il (Medium Group-
North, Adamaoua and Northwest Pro-
vinces 

28.6.96 
7.7.B6 
4.7.86 

25.6.86 

1.7.86 
2.7.86 

25.7.95 

16 
16 
16 
16 

16 
16 

8 CrossinG Program 19.6.06 
24.7.8B6 

22 
22 

9 Hybrid Program 2B.6.86 66 

10 FlGeneration and their parents 5.7.86 55 

II F2 Generation 2.7.86 14 

12 F3 Generation 20.6.G6 318 


13 F4 Progenics 27.6.B6 72 


14 Developaent of Breeder's Seed of 27.6.86 12 

Advanced Sorghum and Millet Lines.
 

.................................................................................................................... 97..
 

PLOT SIZE No.OF L C AI I0 
REPS. 

5 x 3.2n, 3 IRA IMAROUA 

5 3.2e 3 ACRILAGDO KAREWA 

5 A3.21 3 IRA MAROUA 

5 x 1.6L 2 IRA TOUBORO 

5 x I.6m 4 1DONVOLE Near MAROUA 

5 x 4.8e 6 IRA MARDUA 
5 x 4.B& 6 YOLDEO FARMER'S FIELD 
5 x 4.im 6 IRA TCHAIIBALI 
5 x 4.8m 6 SEHRY IIIKOUSSERI 

5 x 4.9m 6 IRA GUETALE 

5 x 4.9e 6 IRA SOUCOUNDOU 

5 x 4.8m 5 IRA BABUN3O 
5 x 4.8a 5 AGRILAGDO KAREWA 
5 x 4.9m 5 IRA PERE 
5 x 4.8o 5 IRA SANGUERE 

r5 % 4.8 5 IRA FIGNOLE 
5 x 4.Bm 5 IRA TOUBORO 
! -.;I 5 IRA MBANG-BERNI 

2. x 4.8m IRA MAROUA 
8 x 40m IRA MAROUA 

8 x 1.6m IRA MAROUA 

5 0.81m 3 IRA MARDUA 

- IRA MARDUA 

- IRA MAROUA 

- IRA MARDUA 

BOx 40m - IRA MAROUA 
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Table 6 Details of scores for various characters recorded for
 
sorghum experiments conducted during rainy season,
 
1986.
 

1. 	DISEASES SCORES
 
0 = Resistant
 
1 = Less than 5%
 
2 = 5 - 10%
 

3 = 11 - 25%
 
4 = 25 - 40%
 

5 = More than 41%
 

2. 	LODGING
 
0 = None
 
I = 10% of the plants lodged
 
2 = 11 - 15% of the plants lodged
 
3 = 26 - 50% of the plants lodged
 
4 = 51 - 75% of the plants lodged
 
5 = 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
 
5 = All leaves dead
 

4. 	OVERALL PLANT ASPECT
 
1 = Very good
 
2 = Good
 
3 = Average
 
4 = Below average
 
5 = Poor
 

5. 	PEDUNCLE EXERTION
 
I = Well exerted more than 10cm between legule of the flag
 

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

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

base
 
4 = Peduncle recurred, but panicle is below the legule and
 

clearly exposed, spliting the leaf sheath
 
5 = Ear covered by the leaf sheath
 

6. 	EARLY SEEDLING VIGOR
 
1 = Very good
 

2 = Good
 
3 = Average
 
4 = Below average
 
5 = Poor
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Table 7 : TRIAL-I : West African Sorghua Variety Adaptation Yield Trial - 1986 (early duration) 

LOCATION Guiring Research Station, MAROUA
 

SOURCE : ICRISAT, OUAGAD3UGOU, BURtIFIA-FASO
 

ENTRIES GRAIN" DAYS TO"i PLANT'' HEAD'' PANICLE'' 1000 GRAIN* 
YIELD RANK 50% HEIGHT COUNT AT LENGTH WEIGHT 
(ILGIHA) FLOWERING (Ch) HARV./HA CM) (GRAMS) 

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

ICSV-2 HV ... 44bd lB 58 128 78333 23 21.57 
ICSV-7-I ... ;714 14 2 246 107916 26 24.10 
ICSV-16-3 ... 5118 1o 65 307 99583 27 28.43 
ICSV-16-5 ... 4775 13 61 317 ?9166 25 27.83 
ICSV-G5-2 ... 5706 5 59 189 86o66 27 23.05 
ICSV-84-1 ... 4670 15 56 196 86250 25 29.08 
ICSV-1031 ... 5645 6 57 212 83750 33 28.78 
ICSV-1045 ... 4875 II 60 195 80000 36 22.53 
ICSV-1054 ... 6702 3 58 217 84166 28 21.60 
ICSV-1055 ... 5629 7 59 221 89166 30 21.38 
ICSV-1060 ... 4546 17 56 212 92003 25 27.62 
ICSV-1061 ... 4512 16 57 204 87500 25 22.74 
ICSV-1062 ... 5654 6 64 275 54166 29 26.03 
ICSv-2064 ... 5158 9 55 266 94166 28 22.19 
ICSV-I065 ... t070 4 57 255 9541k 28 24.36 
ICSV-1078 ,.. 75u 2 5c 176 103750 33 22.45 
IRAT 203 ... 5545 B 65 193 134166 28 21.71 
MALISOR 84-7 ... 4012 19 59 134 9333 29 18.75 
ICSH-I ... 4333 12 57 192 62916 32 17.88 
S-35 (EX. CHECK) ... $843 I 59 243 25833 25 32.3i 

OVERALL MEAN 
L.S.D. AT 5% 

... 

... 
5308 
912.52 

5B 
3.01 

219 
44.os 

q1416
E3&2,0 

"-
5.56 

24.22 
2.03 

C.V. % ,.. 10.40 3.07 12.33 15.79 11.99 5.08 

* SIGNIFICANT AT 54LEVEL. 
'I SIGNIFICANT AT IXLEVEL. 

99 



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

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

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

Table 6 TRIALJ : West 
 African Sorghum Variety Adaptation Trial 
-
1986 (early duration)
 

SOURCE : 
 ICRISAT, OUAGADOUGOU, BURKINA FASO
 

LOCATION/ENTRIES 

G U I R N
I G
 

PLANT STAND DISEASE 
 INSECT SCORES 
 LODGING
 
AFTER THIN- SCORES (0-5)
 
NING (0-5)
 

ICSV - 2H 
 51 
 5.0 
 2.3 
 0.0
ICSV 7 - HV 48 2.6 
 1.0 
 3.0
ICSV 16 - 3HV 55 
 4.6 
 2.0 
 1.6
ICSV 16 - 5HV 55 
 4.3 
 2.3 
 2.3
iCSV 85 - 2HV 49 1.3 1.3 
 0.3
ICSV 94 - IHV 52 3.3 0.6 
 0.0
ICSV I031HV 
 47 2.3 
 1.0 
 1.3
ICSV 1045HV 
 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 IO6OHV 
 50 50 
 2.3 
 1.0
ICSV 1061HV 
 46 3.0 
 1.6 
 1.0
ICSV 1062HV 
 51 2.6 
 1.0 
 0.6
ICSV 1064HV 
 46 2.6 
 1.3 
 2.3
ICSV 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
MALISOR 84-7 
 52 1.6 
 2.0 
 0.0
ICSH - 1 
 51 3.0 
 0.6 

S - 35 (EX. CHECK) 

0.0
 
52 1.0 0.0 0.0
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Table9 : TRIAL 2 : West African Sorqhuk Var.ety Adaptation Yield
 

Trial - 1986 ImEdiu duration)
 

LOCATION : AGPILAMDU, AREWA 

SOURCE : ICRISAT, OUAGADOUGJU, EUKINA-FASO 

ENTRIES GRAIN*, DAIS TO## PLANTi* HEAD#. PLANT 
YIELD RANK 50% HEIGHT COUNT AT COUIT AT 
(,G/HA) FLOOERING (CM HARVItA HARV./H/ 

ICSV-23 HV ... 1331 16 he 207 42333 5o11 
ICSV-1038 HV ... 2171 j 73 210 62222 71666 
ICSV-1044 HV ... 2461 3 66 199 588 738G6 
ICSV-1047 HV ... 19.8 12 75 271 66'Oo 7v555 
ICSV-1056 HV ... i2 9 73 259 63888 70555 
ICSV-1057 ... 2040 8 74 213 55555 6ob66 
ICSV-1052 ... 1112 19 76 235 45000 58868 
ICSV-1063 ... 2251 4 72 232 54444 5888 
ICSV-1067 ... 1648 15 78 230 57777 6333Y 
ICSV-1070 ... 1t44 17 285 45555 6i11! 
ICSV-1074 ... 2058 6 74 222 57777 61II1 
ICSV-1077 ... 1936 10 76 241 572i2 71666 
ICSV-108O ... 1715 13 72 200 50000 63888 
PM11344 ... 1495 16 74 243 39444 57222 
IRA-277 ... 1012 19 70 215 0944 72222 
IS 915 ... 2847 I 57 178 06f66 79444 
ICSV 126 ,. 1675 14 75 235 59444 67222 
ICSV 2 Il1 ... 1916 11 75 262 55555 71111 
ICSH-I ... 2548 2 69 206 71111 77222 
5-34 (EXOTIC CHECK) ... 2052 7 71 20B 52777 638fg 

OVERALL MEAN ... 1874.7 72.8 227.8 55305.5 66833.3 
L.S.D. AT 5% ... 1091.5 6.1 25.76 21799.0 14630.4 
C.V. (MI ... 35,23 5.65 7.91 23.85 13.24 

ti Significant at 1%level. 
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Table 10 : TRIAL-3 West African Scrghum Hybrid Adaptation Yield Trial - 198o
 

LOCATIOh Guiring Research Station, MAROUA 

SOURCE ICRIGAT, OUAGADOUGOU, BUREINA-FAS6 

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

ENTRIES GRAIN DAYS TO PLANTei HEAD PLANT PANICLE 1000 GRAIN HARVEST*t 
YIELD RANK A % HEIGHT COUNT AT COUNT AT LENGTH WEIGHT INDEEX 
(K/GHA) FLOWERIIG (CH) HIRV./HA HARV./HA (C) (GRAMS) 

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

ICSH-20B ... 5100 30 56 16B 70416 65416 36 22.12 0.30 
ICSH-221 ,,. 5416 21 57 178 77916 77QI6 36 23.96 0.33 
ICSH-228 .,. 5745 14 5/ 208 84583 77916 35 23.47 0.31 

ICSH-229 .,. 5977 8 50 175 76666 73750 35 22.25 0.29 
ICSH-230 ... 5733 16 60 182 85833 79583 35 23.67 0.28 
ICSH-231 ... 5566 to 57 193 77500 76250 35 23.49 0.29 
ICSH-232 ... 5683 17 58 158 75000 70000 35 27.43 0.25 
ICSH-241 ... 4429 36 56 195 84166 74583 34 19.39 0.27 
ICSH-357 ... 4685 35 56 201 9666 B2916 33 21.43 0.2@ 
ICSH-358 ... 5797 12 59 196 76666 72916 33 21.54 0.31 
ICSH-359 ... 6072 5 61 220 92500 91250 33 28.48 0.28 

ICSH-259 ... 5912 1¢ 60 185 80000 74583 33 22.20 0.27 
ICSH-260 ... 4958 32 56 186 79583 75000 33 24.41 0.20 
ICSH-263 .., 4375 31 56 176 78750 70416 32 21.89 0.27 
ICSH-204 ... 5210 24 5o 154 77500 770e3 32 23.15 0.29 
ICSH-285 ... 5229 25 59 134 79583 78750 32 22.11 0.24 
ICSH-287 ... 5154 2 57 180 75833 75000 31 24.99 0.3u 
ICSH-290 ... 5445 20 57 177 85416 82500 31 21.5 0.29 
ICSH-299 ... 5741 15 59 202 75000 72083 31 26.92 0.25 
ICSH-305 ... 5206 27 57 182 71250 b8333 31 23.20 0.30 
ICSH-311 ... 6356 2 61 187 94166 08750 31 25,50 0.29 
ICSH-319 ... b020 6 63 101 69583 b8333 31 24.46 0.26 
ICSH-331 ... 5212 2 58 171 78333 74523 31 24.22 0.34 
ICSH-336 ... 5979 7 59 190 83750 80416 31 27.;1 0.30 
ICSH-109 ... 590; 11 5 I4 75416 74583 30 21.05 0.26 
ICSH-110 ,.. 5272 23 58 168 68750 71250 30 21.35 0.32 
ICSH-153 ... 5762 13 57 179 72916 71250 30 20.75 0.32 
TCSH-159 ... 6133 4 5E 184 82500 80000 30 23.71 0.28 
ICSH-134 ... 5975 9 59 196 71250 69583 30 23.99 0.27 
ICSH-178 ... 5531 19 59 183 76250 69166 30 23.55 0.2B 
CSH - 5 ... 6225 3 60 206 88333 86250 29 25.84 0.31 
CSH 6 ... 4625 34 55 170 89166 83333 29 21.18 0.34 

FRAMIDA ,, 6366 1 59 223 91666 95000 28 28.10 0.28 
S-25 (EX. CHECK) 5287 22 58 199 70416 72083 26 24.64 0.30 
8-34 (El.CHECK) 5168 28 60 126 84583 80416 24 23.45 0.23 
DAHOUGARI IL.CHECK) 4M31 33 59 192 94593 86666 23 22.89 0.27 
........................................................................................................................... 

OVERALL MEAl 5528 58 186 80347 76886 31.7 23.64 0.28 
L.S.D. AT 5% 1706.12 5.87 56.31 21459.25 24460.72 8.43 7.00 7.28 
C.V. (% 18.90 6.15 18.5) 16.35 19.4B 16.29 18.15 14.73 

1* Significant at I level. 
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Table 11 TRIAL 3 : West African Sorghum Hybrid Adaptation
 

Trial - 1986.
 

SOURCE : ICRISAT, OUAGADOUGOU, BURKINA FASO
 

LOCATION/ENTRIES MEAN OVER LOCATIONS
 

PLANT STAND DISEASE INSECT 

AFTER THINNING SCORE SCORE 
(0-5) (0-5) 

ICSH - 208 52 3.3 2.0 

ICSH - 221 54 4.0 1.3 

ICSH - 228 57 2.3 2.3 

ICSH - 229 54 2.3 1.3 

ICSH - 230 48 2.6 2.6 

ICSH - 231 53 2.0 1.6 

ICSH - 232 50 1.3 1.0 

ICSH - 241 54 3.0 2.6 

ICSH - 357 51 2.3 2.6 

ICSH - 358 49 2.3 2.0 

ICSH - 359 50 3.6 2.0 

ICSH - 259 53 2.3 1.3 

ICSH - 260 53 2.3 1.6 

ICSH - 264 50 2.6 2.6 

ICSH - 285 49 3.0 2.3 

ICSH - 287 48 2.0 2.0 

ICSH - 290 52 3.6 2.3 

ICSH - 299 54 1.6 1.6 
ICSH - 305 51 2.3 2.6 

ICSH - 311 55 3.0 2.0 

ICSH - 319 45 1.3 1.3 

ICSH - 331 50 2.3 2.6 

ICSH - 336 55 2.6 1.3 

ICSH - 109 54 2.0 2.3 
ICSH - 110 48 2.3 3.0 

ICSH - 153 50 2.3 2.3 

ICSH - 159 54 1.3 1.6 

ICSH - 134 49 2.6 1.6 

ICSH - 178 49 2.3 2.0 

CSH - 5 51 3.6 2.3 

CSH - 6 45 4.6 3.0 

FRAMIDA 55 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 

SOURCE : ICRISAT, OUAGADOUGOU, BURKINA-FASO 

ENTRIES GRAIN DAYS TO PLANT 

YIELD RANK 50% HEIGHT 
(KG/HA) FLOWERING (CM) 

ICSH - 208 2361 12 62 168 
ICSH - 221 2777 10 56 175 
ICSH - 228 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 2222 13 56 166 
ICSH - 358 2500 11 64 167 
ICSH - 359 2916 9 59 191 
ICSH - 259 3750 4 60 180 
ICSH - 260 3472 5 59 183 
ICSH - 263 3750 4 56 178 
ICSH - 284 2777 10 65 187 
ICSH - 285 2916 9 58 188 
ICSH - 287 2916 9 5b 174 
ICSH - 290 3055 8 55 167 
ICSH - 299 3333 6 62 182 
ICSH - 305 3055 8 58 201 
ICSH - 311 2916 9 65 177 
ICSH - 319 3194 7 57 173 
ICSH - 331 3194 7 63 187 
ICSH - 336 2777 10 60 170 
ICSH - 109 3194 7 58 186 
ICSH - 110 3333 6 59 157 
ICSH - 153 3333 6 61 181 
ICSH - 159 3194 7 62 184 
ICSH - 134 3472 5 55 174 
ICSH - 178 3888 3 61 179 
CSH - 5 2777 10 64 176 
CSH - 6 3888 3 66 174 
FRAMIDA 3055 8 59 187 
S-35 (EX. CHECK) 3750 4 58 189 
S-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 9.36 10.44 
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Table 13 : TRIAL 4 : Sorghum Grain Mold Disease Resistance
 

Nursery - 1966.
 

LOCATION : IRA Sub-Station, TOUBORO
 

SOURCE : ICRISAT, HYDERABAD, INDIA
 

ENTRIES GRAIN** DAYS TO PANICLE+ THRESHED
+ + 

YIELD RANK 50% GRAIN MOLD GRAIN MOLD 
(KG/HA) FLOWE- RATING RATING 

RING SCORES SCORES 
(1-5) (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 3225 11 66 1.0 1.0 
IS 9487 3825 5 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 
IS 13958 2525 22 67 1.0 1.0 
IS 14375 1500 30 67 1.0 1.0 
IS 14380 1237 32 68 1.0 1.0 
IS 14384 2675 19 68 1.0 1.0 
IS 14387 3025 13 65 1.0 1.0 
IS 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 
IS 23599 5100 2 72 1.0 1.0 
IS 24995 4600 3 64 1.0 1.0 
IS 24996 3B25 5 67 1.0 1.0 
IS 25008 2737 18 62 1.0 1.0 
IS 25025 2937 15 60 1.0 1.0 
IS 25038 3507 6 65 1.0 1.0 
IS 25070 1750 29 60 1.0 1.0 
IS 25074 2525 22 55 1.0 1.0 
IS 25075 2400 24 54 1.0 1.0 
IS 25084 2850 17 55 1.0 1.0 
IS 25085 2526 21 55 1.0 1.0 
IS 25103 1425 31 50 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 8 59 1.0 1.0 
IS 402 700 33 67 2.0 1.8 
SPV 104 1800 27 71 2.3 2.5 
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TABLE 13 CONT ....
 

S-34 (EX. CHECK) 3275 10 72 1.6 1.9
 
S-35 (EX. CHECK) 4137 4 62 1.0 1.8
 

OVERALL MEAN 2849.8 	 63.46 

L.S.D. AT 5% 1156.26
 

C.V. (%) 	 19.96
 

** 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.
 

+4 

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 50% grain surface molded.
 

5. 	Extensive mold growth and more than 50% grain surface molded.
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Signifcant at 1%1.ii. 
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(El,+ - . --+-i ' K 4 

CS 1625 •9 515+ ) 57150 a. 


.
JIYDR1D - 13 ' 6712375 32 - 8..30
 

is3547 -, < 2:: 22 L4 !P6 2.
Si
 

'E 25-1El CHEU;) 21i6 1 16? 644 p37 21 ?635 

*- 71.6' 212.4 •+:+ , +" s + ++ +, MqhERA N i,- I 1037.2 - -- r5,,3 4375 +' + + .S6~5 
-t -:jJ ." A- 1 + : " ' + + " + .'A "+'' .+ + + 

A-t.A-+1 + {; "++ At +. .- A. . +++"''m.+ + +...... : : : : ++ ++: +:::++A .+' +:. 

- + -: t+! .,.% 26.124 115 15 11569.6 i.8 2.77 

u, 4: r ,+ 

.. . . AI. . . .. .. . . . ... ..... .... . . . . . . . . . . .. . . . ... .
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.0CAT10Ni'ARIl-AGDUt KFEWA. (North Prt-yin.R), 

N IES 9~N" i FLAND' 
yI FI)? N' HE I GH II 

Cs 63 253' 2 2( ~ 

,C5 - 64 113 10 7 6 

Cs 85 12 J3 31h 

iCS 95 234b 4 6i 221 

S -34 23620 

A13 2533 226120 t6 

'-h5610 2h 1 
5.'j 

tCSV 2 1 , 10 22; 

1-'Csv126 12 a8 . 222 

ICV151 240& 3 7 209 

I11CSV12Il I 725 


YDRHmI 125J3 70
D -2 13 
 .4~'926i 


IS3547 ?10 6 3'60 

E£3 .I lEOCHECE) 7 7t 252 

OVE;ALL AEAI4 Z*I78, 752 231.2 

*E.D. 415% .172, 2' 

~V )2~3 6.44. 7.75 

* Significant at !';level
 
4*Significint at 4 levil,.
 

120 'z.'
 

HF44 
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E613 
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74r6b 

B5 
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4or 
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6u666~ 


526N.,2 


laE
123,71 


!?.7E 


FANT* PANU~iL 11(1 
11OUINIAll Ari1IE~IHI 

060 -------- 4-6V,6

2 

61B 6 21.75 

K36V 3,1 lb.72' 

67733 2 5 

!)V53 2

65 21.76 

It6&0 21' 24106 

61k5 pt 20.i& 

i4000 2-1 19.64 

b6N0 2 It,. 

16 20.16' 

5 a00 3i 15.24, 

591E 22.e? 

V400 lI 22.70 

£0140.5 2.9 BI.G 

10244.8 3 IS 2.27~ 

13139 9.24 6,61 



'bIe:fR I* 1 ftulDUcthcon $Orhi %ri~tv Ajaptatinr Yiedriil qbi- .c Ihjj.-7 I C b~ in 

WRIE Rdi ,1S TGI PLANIff IA~ FLANT~f PI'MICLEff 1000 GRAI (jK ? 
Y> '(EIG RAIl' -50 HEIGHT -C.]U;IT AT COU11TAT LENG0TH kUIGHI 

QM FLOWERIfl ICN) HARV.'HA HARII/HIA NMHI (GriAs1i~ 

6J 1. 0c155 El 

C5 63 04 1. 7 Ea 161 51a3S 520 025107 

S6 2776 I C. 159 5175v 5975 16.8s ,. 

6C5 1323, 14 77 2:34 43750 24 M 7 

CS 9 375S 9 2117 4R5I 5 13 75 23 25.58 

S - 4 2770 2 7115-1 4602 43625 23 23,784 

j-13120 2371 r 67 162 50750 56560 23 26.57 

h35610 1.,31 It 719 1q2 ?21 43500' 25 21.17 

ICSV - 120 i656 10 71 1 14 42&25 4bS95 23 18.09 

Icsy - 126 1405 13 71 157 21 ! 0 31675 24 17.92y 

ICSV 151 26OU 3 S1 1b9 5i0 6M7 27I 1;,40 

ICSV - W6 1951 a 73 lab. 4 t7 5702 -.0 16.75 

$~~1~ Z 7 1 132 3~2 47675 50 [13,37 

1S3547 160~ 12 60 S 7 a22577 5 24 23.23 

E 35'l (EX. CHECKI. 2325 6 7; 22? 52000 57 750 18 20.95 

OVERALLMEANI 197Y.5 71.6 395.7 44963.3 51466.7 24,s 110.2 

VL.9.D. AT51 1316,34 3.3 49.62 7455.9 7322.5 3,36 2.63 2 

32,5 3,67 21.17 13.06 11.23 10.25 10.7? . 

?sipnffcant atIXlevel, 

' 44:4,' ~~121~ ~-



_ vleu r" "-IrocationS Var~oty fitie T, i 1' i#.oj. 

2 " 777"777 

~k 

GCO ~~;'1011 -5t 
GRAPd'. 

II iT01. 1 Q 

DAs N'# 

50~1 ... .","-rt 
PIAHt*l HEA:' PLANT'; 

H:I llT CQU~N "OPJ.!AT 

P,''1"1E~ ! ) 

LrtJT 

GM 4t 

E.6 

7s 13:. 1325
 ----- - - --- - ,---- -- - - .... . "
-------- ----7--------- -- ------ --- ....


61- 7 .5". 

S -~34 '7 7' ?)& 4. 

NItS'- I2 114~5 E 7~PC, 

OiCSV-1c2 7E~ 2 ~ 51w 166S 

IS3!47 . 23" 27.7
 

0DEALLMEAN , 17 M '; 41 " 2 11 :E t. ,'b." 7 ' :, !nt tLc 21 el' 


. AT10% '11630 Ilet
1 IO~, 

significant atll%level.
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.t7 4 ~j6 
10F OrIUHUi* 

0 R+lr1E0GRA
4INS : #'- 1 104G', E P TCIdj 'COO'T AT'~LERBT : 'hI.E M 
F I,TRIES ' 

F ~ > RAHY: :z 50 ~ 3:$I6I< I~C 
- -" - -----. . ................-'. + -,


SL 

4. 3. " 13.)-1 
'-'-23 20 2Q4

1743 5Cs - 3 
6W3 5 ''5375 SO3 4

17131 
<> 

C 'S 

Cs s 3 067 to 6 '"J KOO,0' 7000 -'--- -"'- 3E 

s 34S 775 12P320, 3737, 37815 P5-''- 23-

132 426 -7124, 71675 '710,15 c22.4 

~- ' 

3S5610 

IC612 

w63 

-P9 

3 

1 1 

12? 

123l 

50 1>7250. 

?873~7' 

-~-

24 -''1757 4 

ICSVD-126 334 it 309 47,0 4750 22 6.70~4 

4~ ~~~ E3332'a8~ 275 31.-I17-A 
3 

ICSV 162 119, 7 77 - 112- 45;lt 4915~ 22 16,B4 

B~ DZ57 3 4 7E '125 27 512i2 2,1 7-.703 

-IS33547 1179 a 65 149 64675 64675, 39~ 

E 3j-3I(Ex. CHECI,) 2441 2 76. M4 66375 60375 22 22 .9O. 

.24
 , 
.. 1. 15 t 

.
...
23o 3.4 

ev lSinfcn atf 5% 

+k+ +,
. ++ ++i + 
+++++ ,+:: 

..++. +.+ +,+++++++:+
j ,e eI ?++.? kk 

. ig ariti]f3
Significant aI. I 9Vley 
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,' 
.:,I::7"? -

433.-J.2333 '3F'F33T'-3F3 33':+++ ,+ 3+'t 
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3 F}+? +'' 3 I33-33.,+,;+ 

3+ ;+++ i+ +'i4 +
3%+:%
1 +i +!+'}+++ 33''
F 3,i~k++++ 

.-.3 +. '+ :i?+++ ++ ---3 3-'''+j+,+++++i+++

4 
3+:+k+++-3i+ ++' ' "F'++: + +
++,++::.+.p+ 
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Cs 3. 3407,3 44 1 374 
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S~~~~~~6 ' 29 "'' - ' ''316 9l:1 
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e32 : TRIAL? :4 it lot1oaiczr& i etY Adaptat on Yield ir I)Ya6 d'jat''li~c i-d 
Opa pef c oiu6rain~ Yield hjq9l-l)variuuc l uo tlorth Fr6Vflc Iover f vl at ons 

--
EH I RlAS~~S TI 0 S'A -I EC 

r%--1EAN
'SAG4EE""" OU~RD R O~REWA P. FHO1LE.. 'R **bEE R ~ I 

c43 9CS "6 .. EOi EIL ' 5 42a 4 1267 '6'" 216 

C'S 63 2052 33071 4 2531 2 2042~ 1460 2 2M79
 

cq - 0"'
i s-c 2 I853 10) 079b 1 1093 B 20
 

CS-65 '' 1139 14 1360 13 1440 12? 1323 14 M 1I 
 1249 

CS 95 2550 I 292? 2346 4 16M ? I99E 3j$ 

202 7 3477 3 2346 4' 2701( 9,3 10 2314~j~
 

A 13120 241? 2 
 3057 5 2533 I 2?71 5 1Im "~2~~.i
343
 

fr 35610 1333 12 26827 10 2000 8 173! I 12, "9 ~ I8
 

ICSV -120 
 IM9 9 195 12 134b 9 )KO8 10 675 14 16l93~1
 
ICSY -, 126 1015 I. 
 I160 40 l ~I5 1 9 
 13' Il 'AI
 

ICSV -151 1760 0)39 It 2400 3 2 0 3 b41 k '1999A A 

ICSY- 162 8576 
 a 025 6 1813 1119165 ~ b'.4~ 

YBi~-Z1313 33 1146 14 123 1 7 5 3't5 15 96 15 

IS3J47 4 E11
82422 
 2106 6 1 12 1403 3 P042i''. a 

3"j-I(EX. CHECK) 2228 3 '3585 1 2026 7 2325' , 6 '1340' 4 " '2301 4~ 

,VERALL'IEAN 1637.2' 2637.4 I97?,5 10997 "' ' 191;.3"2017.7 


LS.D. AT 5 0''
5.5 
 '736.e 
 672.3 
 24
M~ ''"A1I
 

Ct. m~~'~"~ 27.30 -' 22.05J 26.30 32j 44.P6 '~ 

o. Sgllant at 1%level, 

A25' 



Ih-7TRI Hu t Io t . o onn Yrioty Adapt ic fi~id Trial 1596!ldrtdr 

Hean perforwace oI( i t r opr hl)E lcaj~s ir hprlother aqrop)i chc t Ftr 

ENTR IES-

~cs~-60 L. 

Ss 


Cs 95 


~MIN 

h35610 


ICSY -12) 


,ICSV 126 

ICSV 151 

ICS 162 

HfRDz71 

yIS 3547 

E£35-1 (EYOTIL CHECK)I 

OVERALL MEANd 


L.S.D.--AT 5%-


C., WX 


DAYS Nki - LANTiII 
HEGH 

ED.XQ - R-ANT* 
CO14 '0-A--COUNTYG~TAT 

PAN1tLEi 
LINGT1~-

100RA 
N1JT 

71 

73 

lie 

15 

52G76 

33 

55455 

M2,1 

-Eb b2 

7 

6S 

31) 

1;2 

32OB5 

4q045 

e 

55o~i 

27' 

2~4' 

16M 

- ~26.OO0 + 

72 1 15 41863 4,981 31 

'66 17c. 45711 !1476 E2268 

76 176 30211 40M3 26, 

75 Il 43P.5 24,39076 


76 103 252 5 E7~E 1) 2 

75 158 51)643 51995 27 

73 02" 45656 52; 

152- 40703 966 31 

64 c4L M6 55? 25 


75 235 - 966 k 

73.2- 131.6 4%'C9,0 49.5019 217 

8.63 41 196E2.3 3-v9.21 .1421.3 

- 14..8 21.59 l1.33~ -B~ 36 -:~-;~9~g

j-21,92>(K4 

0,26

74
 

14?i'71
 

9V
 

16.53'~

2.0~
 

e21 
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'I Significiat at1% level.~ -
 ~ 2A - K 
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Table 34 : TRIAL 6: 	Mean performance of grain yield (Kg/Hal of sorghum promising lines
 
over years and locations inthe North Province,
 

E N T R IE S V E A R 5 OVERALL X INCREASE
 
........................................................................ 


KEAN OVER BEST
 
19830 R 19Bm' R 190516* R 19866if R EXOTIC CHECI
 

A A A A (35-I)
 
N N N N 
K K K K 

S - 34 3150 1 2200 2 2997 I 2314 
 3 2665 21.69
 

CS - 63 - - 2203 1 2452 6 2279 5 2311 5.52
 

CS - 84 
 - - - - 2520 5 2205 6 2362 7.05
 

CS - 60 - - 1897 4 2607 4 2163 7 2222 1.§6
 

ICSV - 151 - - - - 2719 2 1998 
 9 235B 7.61
 

E 35-1 (EX. CHECK) 2510 4 1753 a P19 15 2301 4 2190
 

I--------------------------------------------------------


OVERALL MEAN 21-36.3 2331.4 	 2351.3
1729.5 	 191V.3 


L.S.D. AT 5% 633.2 	 276.8
501.8 	 1010,2
 

C.V. (%) 18.75 20.2 24.17 26.90
 

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

# Mean over three locations
 

it Mean over four locations
 

##I Mean over five locations.
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F 
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F 1
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F4~ 31 
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-------------------------------------------- ----------------

WOMEN 

Y 

Tab Ie i I RI I E a 1j 3 t i o n D f 6 e r e t i c c Di I er i i c P, 5 o f S Wh" I -,1 (1535 13h ) 

LO'AT1611 1R4 Sub-Stat io'n; SALAK, MARGUe. 

------------------- ------------- -------------------- ------------------------------------------------------o -
ENTRIES GRAh DAYSjOk' 'PWJ;* PANICLEw I 

PLANT f P, PAN c ii 
rYIELD 50% FLOwE- HEIGHT COUNT LENGTH '41DTHCOUNT AT AT 
0GIW RM AFTER (0) VARY.IW HARV./14A (Cm) (C o 

- -- -- - - --- - --- - -- - -- -- -- - 7- - --- - - - - - -- - - -- - -- - - - 7 --------- ------------------------------- -

SAF: 30;16 16 IS 
SAF 
SAF 

- 2 
- 6 

3104 
3304 

6
C 

64 
70 

1. 
142 24563 

7 295g 14 160 25833 30000 12 le 
SAF - 13 3245 6 9 173 50000 33333 !9' 20 
SAF - 14 3 16 1 63 145 337 5%5 35833 22 21 
SAF - 19 2501 17 49 1 2j4l , 31250 12 13 
SAF - 25 28ea Ii r03 15; 20000 26333 16 
SAF - 40t 3037 !0 A 135 37916 10: 22 
SAF  44 3062 9 59 140 IM6 PB750 13 26 
SAF - 63 1937 27 63 140 45000 45000 12 27 
I F G - 1 2150 110 61 151) 21250 212 50 1; 

BOURG  5 1763 22 ;5 I s 30933 .32500 27 16-
BOURG  9 3133 7 67 145 23750 23750 16 2; 
BOURG  15 1754 29 go 130 22500 23333 13 22 
BOURG 2387 22 64 H833 20833, 14 23 
BOURG - Ii EiI6 11 65 14 3 3 23750 16 21 
BOURG  23 2425 21 57 162 M66 19166' 22 21 
BOURG - 24 216. 26 5 1 1 512, 31250 10 21 
FOURG - 26 1341 30 74 :33 IE750 19333- 15 2 
BOURG - 22 3475 3 55 145 35416 35416 15 24 i" 
FOURG  49 1508 19 4 Ib 300 31250 12 22 
BOURG - 52 h87 16 59 51,16 i50 -- 15 23 
LOURG,- 53 2675 13 64 156 31250 312.9 Il 
bOuRG - 54 3470 0 lil 33750 337jo 12 23 -
YAGOUAl- 1 3562 2 75 178 2600. moo 16 25 

1 2525 16 47 58 32916 29166 12 2 l'-
BULK - SAF 2?95 24 59 170 22916 22916 15 2j 
BULK-, AADJ 23b6 23 68 123 Ib25O 16250, 10 23 -J 
PAMBEY 2208 25 V3 los 
SAF - 401 (L.DECK) 3037 1) 55 06 331335416 33333 20 212 

OYERALL MEAN 2699.93 61.68 14;.75 27444.44 29436.11 15.36 21120
 
L.S.D. AT 5% 
 Mo.rlk 10.41 29.05 10054.9 3701.33 4,S9 4,.'40 
C.V. W-
 6! R.33 12.2e 2.4 2 20.811 17.44 12.37 

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

Significant at 1%level,
 

129 

http:29436.11
http:27444.44


LL 

ij dA :kIfl '. r~- )H CE$AFTER' j fw Itov/H4 HAPV'$. cl ~IT 

MIAD]'J 3c6 <71 lii6 ~ 01 M,2 2500 10, 

4 IAOJ 5 20)p'- 1'1' 72 MA 1416 146 21 

MADI 1' 1909 15 19 147 htHb E6666 20 4,
 
IIADJ,16 W 2 23 72 141) a3 3 .?2916 21 ~Y 6
 

1ID1-3 2752 ;4166 ?4i1 1 4
PADi 2 74' 1 b 151 1B56 2I~'" 
HHDJ 22 2 0'p ~7 12; 24166 249b3142 

MD~2333 5 77 131 M966 2q166 13 "~'21
 

?.A 1M 3 21b 57 13t4 HS3"3 U9333 12 ) 

PIA -7' ES! VS !31 35316 15M1 14 2 
94 b1 

91 0 ?5, 1SO12 'k~ 

IK1 17 lzE z315) 23750 12 *

23 ' 
AW6171 21 69 '344 1433? IM?' 13 j2 

- AWA 3" 15 ~ 2 71 12i, 160I6 13;7 7S 

'SOUO~- 1609 1 71 i5 Mi5 2 11.4 -. 
it 21 

SULP ?68!I 1 7560 12 ~ 22 

MU, 14410 i2. 2 
MV EEU~ 1766 2. ,1~c 01916 IS5 

Mu2 E156 11 '62 M ~ 30 16 2625( 19 20' 
'WA*EY - I 7t2 V2 4i; 120 25-Ib 25416 14 16L_~1 

~3KDV- 652 45 246 16250 ,&
iBaff~' 316 101 166.6 16513
 

?AK&El - 5 25 2 49 91 19750 H679 14 14 
S- 0~ 1L-CHCKI E537 11), 5 036 ' 5416 '37916 1DV 2",'' 

OVERALL IC40.6i 6t65 11129.1!I1 2W6.11 5.287~ K21.EHEAN 235.c13.58 

L.SD.AT~ M.57,5. ,9 4JI.'3 56 11727.0t. '-
MI'' 1. 

,,CV i'2.2 -6.51 -' 22.11[ 45.06 '31.91 3.lf 161 

Sipifitao at 51 19ve1o'',,,' ' 

sipiflcont it 1% IE-Val .,~ ~;AQ 

-l30-j-5) - - -N~'"'" 

http:11727.0t
http:235.c13.58


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

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

Iable 38 	 I)c. -ai 1s of advancd gle,rwra t ions nf Pear I Mi I let 
stlected dliIriq 1986. 

LOCATION ulirln. RE:search Stat ioi, HIAROUrP 

GENERA1IONS 	 CROSSES PLAN'ED SINGLE PLANTS/ 
PROGENIES SELECTED
 

I 1 	 31 13
 

O DVANCIE-D 65 	 o4 
GENERAT IONS 

UPN 100 13
 
SELEC r ION
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SORIC7H1-UM AND I-1 LLF I IGHLINO(IY 

I. I N F A E0 1) 1J C I j ij 1', 

1.1 SIIUATION 

3or qhum and peal miI I et are Ih? staplt? ce-eals IIn NorthernCamerr;ooii , wI ch covet abot L 160 , (i.( sq. km between 6 and 130 Npa 'al Ill k. II L-0 pr V II-IL-4S Of Ad mI. a *,1, North and Extreme North.The combineid productior, of these cror'als in 19a5-86 was estimatedto be (.,,- mIi ion tonIs from 0.53 Ml I ion1)a. The importane ofthese crops 1 1 th rI ,r thern Came,-L))n 1 ncreases from South toNor t h -ov respond ng closely wI tI, dec r ease III r a 1 nfa I1 andshorter growing season. Sorghuill iu: cultivated on light texturedsoils in the rainy st'drnr and on hea, our sois (Vertisois) in thepost r -I nv seasn. The latter crop, a transplanted sorghum(known locally as "mu.)kWa-"I ) , is grown on light soils. Thesecereals are growri itn rrtation with cotton or grounrdnut-, and oftenmi ed with a small propoi tion of cr)wpea or groundnut. Farmersrarely fer tl11ze 
 t h .,se crops and yields in thtL traditional

systims are low; borqhum about ?i) kg/ha aiind mi I let about 585 
k g ha. 

H er , on fud crops in Canirt- onn w asta-ted t)y I RAT inI ' (-)ne 1Jeo(J wol d,-66f . I V onle Onl srt ghum arid mi I ]-t lui ng 19661 V'Pi lt. t 00 wetr hs bell en r-nr, 11 I atler- yea rs ( from I97t to198t ) bl Ilki). Howteve, , research on cereal crops rJti lid momentum 
x tlth tno Wi tiation of the Plat Iulal Cereal -esearch andExtersoI ai i [.'.I . .E. ; -'r (ject i n I O I wt, t h USAID J ,', istanice andexecu tet boi n t Iy t, 114A and I I A. Du I d Iarerlg on I resu ts,there 1s ,i reed to develop i oformatiOil or optimum laid management

systems for o'fficient r,1l0,1 utili :'ation, fertilizer management
In cr01) rotat,I lns, wepd management, pest control, and1 rter r ropp I Ig. Mol ovner , I mpr oved agronomic practic:es shouldalso be deu.eloped for "muskwari" sorghuM and pearl millet which,i(c OuItt fr about :10" o f the anriu.i I produc t andi oi o t ,or ghtlinm I lIEt i r Nurthern Cameracr , but did not receive any attention inphat;e 1 (1981-1905) oif the proicirt. Thon Lfui,i, thc- phancr II ofthe pinject ( 19E6-I W41 0 recognx1ec the need for a full-time
 
,Oir" t(juiT ,cJr onolm 1st.
 

I .P. CUN ,TROINTS f-OH SORGHUM AND M1 LLE r PRODUCTION 

a I -.ai-y - #sons_nJl.rLra 2arid ,In 1 let 

ThouLgh suveral f.,ctors car, be identified as limiting sorghumand mi I le:t rrooix t oi in Northern (amerlnonl, the mrajor constraintsfor whic'.h agronomi: :;,oultions should be worked out are as fol
1ow32 

132 



I I 	Low r-I ,itt I. a I II oveIV a Iamy ,0Seas. I 

CaUses IrIterni t.trnt drouqh s n conseqUent I C P(sL I ts I Iow 
y iL-1lds. the prob l1mr of" m o .toTle rIt I i iency I3 ti e" C_(11ll

pounded by tr,:, fact tha t thce so 1 3re 1 Igh t textured 

and ',II I short IIi 	 is 

t.hla10w .. nd ho Id I ini te d qutan t L/ of pI "nt avai la) IL watse r 
Ear I / natu I nrJ 1i qih yieldInr I'LI I \,-I r arIe no t Ivai I ehbl, 
especIIly In cast, of mIlllet. lhi tradit ional late cycle 
cult va1E -iffr Iron dro Li hI.
 

2) 	 Low organic matttl zoat,-iLLjit of ti ' rui' IIstiIs ani ,d no fer t I-
Ilt reSlI It lng I oin t p I c, nut I i el do Ic I el enc i e5 

3) 	 1 1iec ts uch as tfri teI',, head bugs, a nd s tocm bo'ers 

4 WiLcirI,1) p ar t Icu i1 I I he prit-1 ,r!c- ,iernd StnI. rI-al her monthica 
wh cIch I-litest :, -o r orrc1jhLii ari(1 L'aI i I let. 

5) 	 Limited use of animal traction. The present u!:e of manual 
labour to- most field operations restricts the area that can 
be r(IlItivated arnd fcIency ort,ttI certain Iield operations.
 

b I l'lus~W gI1omwai , 


Iw ng as 
muskwar i ,orqIum prodIic t 1oi. 

tic 	 fLln 1 have been identified constraints for 

I ) 	 LimI ted residual ninisture at the end of the rainy season 
whichI restricts the crop response to inputs. The residual 
moitore oval Iable at the end ul the rainy season is about 
5I to 2(fmm, depend ing on the water hold ing capacity of the 

soil. In view of this 11mitei quantI ty of water, muskwari 
sorghum may riot respond to improved inputs. 

2) Weeds: luskWar- itIlds are fallaed during the rainy season 
without , ay tail lvAtloI1, o thv i-re heavily infecsted with 
wPds . Not onl , season is lost bt aIso land lear ing for 
mu7' kwar i p1antriq hecomes diffiCl t. 

3) 	 Mau) l p lantiilr ,i.quiring hI d labour restrirts the area of 
cuil t v 1lion. HL,0kma,-r I is establ ished by transplanting 4 to 5 
week ,,-o Id seed nqo in 20 to '5c o deep ho les made manual 1 y 
Vii t , liteavy I li tiis Is '- labor io s and time. wooder dIbb r. 

conslii r- operat lorl. 

5in(:o ,OlrtiJtl And p,)-ii I1111 let arP m-Allt ivated pr imai 1 ly by -omalI 
farmer w rio riot h.vr orly access fur coc-tlier inputs:, emphasisoho 

i 1. g I V01n (in rI|s' jl ;h to dev-l n op manajeinent techniques11 nr 

that I-ei l-r le. cJst I Cr I nputs. IIt vIew Of nor I imited re
sourLer , thus f irtL thret of thu,- t:olistraints I isted for ra i ny 
season I:rop s have- lpeceived our greatc, r attention in 1986-87. We 
monduc ted soot, prre Imit i rhlnJy ;_jdI P-e on mnskwar this year. 
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2. 	 WORK PLAN OUTPtI
 

Ihe sorghur aid (i i I I r t acj onooe i t arr i ved i i i Camoerooll j U11t 
before the commencement of rains on June 1, 1986. He could nout 
participate in the annual planning meeting which was held iI 
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 1986 R/. The sorghum agronomist took the responsibility 
of executinq this approved work plan tor the rainy season sorghum 
at the IRA Center, Maroita. Noreove , based on his discussions 
with the sorghum breeder and the SAI7GRAD's on-farn i esearch 
agronomi s t , a few more trials were p lai7ed for answer ino spec if ir 
quest ions on the effect of hill planting on sorghum And pearl 
millet. A few trials were corndtic ted on mil let fur the first time 
il the pro)r(J ct tit ii1 1 .ri titprovc-d variety INMV 821P that theing 

breedep has identified for the. rt;ion. 0 few trials were also
 
condur ted on muskwar s orghLtm. Vhe progran had to be on a modest
 
scale due to the fact that the proposaIs were not discussed and 
approved nI the planning meet. ig and there was rto separate ap
proved hudqet for the sorghum agronomi t for 1986. 1-1e had to
 
deperind on the -esourcus of the sorghum breeder .
 

Tlh limited I-ield work fac iIi tated th-. new scientist to 
travel nd acquain t with the rug ion, tami 1 ar i L- with the 
func t i not rtg or IP) and NCRE, and review the past work on sorghum 
and prepare a t iVe year wor k plan for sorghum and mi I let 
agronomic re-seatrh , Northern Cameroon. ihe fol lwirig I i sts the 
trials conducted at Gtir ing farm and at Salak in order to solve 
the 	constr i ont itdent. I f led ejr I let. 

Fa1ny ;easocn ct- jit juir- i nq 

a 	 Methoi ; to a l_ 1v tate moisttjre st .,Ls 

I) 	 Il fect of tied ridges at different spacinqs in comparison 
with normal ridges on sorghum and maize. 

2) 	 Response of sorg-Itm to plant populat ion on tied vs normal 
r i dges. 

b ImLp tovefer t l ity t. atus and develoD fertiliZer recommenda

j) ttudle on ;ortJhtl response to N, P and I when grown in 
totat ln, wI th cot ton. 

c) 	 Co ri-ti- o _ f n-,c s 

If ) 	 E tfL,c t of Fi t adran, Mocap .,nd Marsha I need treatment on 

5) 	 P tfect of seed treatmenit with Marshal on mai-e, 
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/)._~40nj.r.CL I I II jC 1: _ 

6) Re.pn I . I a r. 1 lpr nvLd o1r '. ' dh L)I - to plant n(r , t 
and ;: I *iit ) :" Ii I I I. 

7) Comp,-ir i sri ri th(-,F, r1' lCr -e'. 0 11) 1IlI[Iveil vS Ioca I 
-*( i il ii11 t o p 1 ii i) I.,LI , I I .) ' ., I': p I " h i I I . 

) (,,s po nse to an Inproved p ia r I m i I Ie t p .r formalnce un-odei
l1ate0 LOW7oid i t inns. 

Hiuskwa r I -nr I.ur 

I P Ie torniance of r aInI1y seaso n lv theirrp'() and effect on 
I)LISk Wa- I sorqh Uw. 

2. Effect ot date of transplant in.) o, mu-3kwr i 

3. Response of murkwari to plant populationl. 

If. Response of muskwar1 to fertillzat nnl. 

5. Performance of direct seeded musI:wari in comparIson with the 
traditional transplanted crop. 

3. GENEFRL STATEMUNTS 

3. 1 . MrHODor 

3. i . I. Rairy__l, . Oon rop., 

rhe t:oIl type zit Guir ing is a recent alluvium, f.:jirly flat,

deep and light textured. 
 These soils are typical of the area 
arouiU Mar ncU iIid t hio 3 a1 ong the r i v'r u 5oi0I- . "[he long term 
average 
arnua r-I i nfaI I is '701mm. Rainfal dur ing 1986 was 
normal ( 7 

83mm) and well d istributied in July, AIugust and September
months. -The e:-xpermental airea in the previous year was used for 
studies on cotton. 

The land was prepared by plowin oncre, follo.wed by light
di-oing in the beginning of June. 1mpr oved genotypes of sorghum 
(S--35) , id pearl mill r t (INMV 02121 as suggeted by the breeder
 
for the rmgion wPre Wused. ihe 
 crops wore fertilized with 00 kg

1', 'e+r q ,, 30 )s K.) per ofP and Fd hi, initialy k l/i I'( kg/ha
I.omplex fer t i I i zer (Il-26--15) at basal and the remaining N 
throtiglh i,r3a top dre ussed .i weei< if ti 1 ,- :Oli nq . A higher dose of 
ter t IIi z( wa", u,,eLJ to 1inIMi ZO the soIl hoterogenli ty on 
experimertal resuItt,.. The crops wi..re, sown usinq a higher seed 
rate It 8()cm rowr, Ii-, the f irst we toI July. The stand was 

135 



th OI d to th (. I - ( '(It I l I i Ilat II l VA11 0- , -A tIII p, 0, WJII 19 I s 
was n I I owe d by it, -eI I i i(Iaild r I dii I brmtb IIt I ,aibi;.i- dcj s 
were remade tw icr dur ig the season. Sorghum matured in 100 days 
and pear I ril let in abokit '90 days. 

3. I .2 i . F'i.- t -ii ... 

Ih[- soil at Salak is a Vert Io I tvpica] 1 o1 thme miuskwar 
fields d ith more than 3C0/, clay. Nursery of sorghum waF grown on
 
raised hods by seeding a( thi ee di fferent dates on 10, P0 and 30 
August 19063. IIhs was to ob ta in nur sery of appropr i a te. age for 
different tImes of planting in the main field. IMineddiately after
 
the ians had stopped. 
 the toll grown grass weeds In the main 
field we-re (_it by matchets and spread oiver the area. The field 
was cleaId of the materi al :)y setting it on fire after q to 5 
days o f dry Ing. AboU t 14 week o d seed I i ngs of sorghum were 
transplanted at a spac ng ) f Ii x T.'7m with 2 plants per hi1 1. 
For planting, 20 to Pcm deep hol e- arc madE wi th a heavy wooden 
dibbler, about 2O ifl of water is added to the, hole and then the 
seed I ngs are firmly placed in the r-ole. Weeds were removed 
once I1, work Ing wi I h hoes. [he ci op was hat vested towards the 
end of January. Specific methods concerning treatments, plot
Si e statistical iaouts, varieties etc. are given under the 
respect iVe triaIs. 

-3.2 ACHIEYVFINI S 

A Il tri trials pl rned for IY9 6-137 wer e cL)jhidictud ,s per the 
technical programme ,-in( they provided valuabIe inlormat iori. 
Al though ti rm conc I us ion can not be drawn at tim is stage as most 
of the t,-ial, werP conducted for rI>y )ne or two /ears, the 
iformat ion generated would form a bas is for recommendations In
 
the near fiuture. However, the results oibtained 
 c, t ir from 1981 
enable us to formulate recommendations for the Improved sorghum S 
3b in respect of planting date, plant population, and, to a 
limited, extent on fertilization. 

Little progress was made in respect of training of national 
staff at" there was ici Cameroonian, counterpart attached to the 
pr'ograr,. lowever , a technician viho c lose I y workrd wi th the 
sorghum igronomist gained fur ther field rxper ienc e in handling
sorghui ;nd millet crops and recording of observatiorns. 
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3.3 P 2o 
 b 1 em
 
i) There 
 was 
 no separate budget 
for the sorghum 
agronomist


which 
restricted the amount of work
ii) No equipment he could take up.
was available, 
particularly
soil moisture and soil for determining
fertility.
these Without
important par~meters, monitoring of
meaningful 
interpretation
results of
can not 
be made.
 
iii) In 
 the 
 absence 
of a national 
 counterpart
transport, 
 most of the and adequate
field work 
was confined


research station. 
to the IRA
 

3.4 
 OPortunities 
for Professional 
Development

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

needs.
 

2. 
 The sorghum agronomist along with
French 
Language training 
his wife, attended a 6
 

-week
course
acquaintance in France.
of French which 
This improved his
is the widely used 
language 
 in
North Cameroon.
 

3. Participated 
 in the FAO/OAU 
Seminar
gouvernmentale "Consultation

Pan-Africaine inter

sur
Afrique", le probleme 
Striga
20-25 October en
1926 in Maroua.
 
4. Presented 
 a paper on 
"Weed management
cropping in improved
systems of semi-arid rainfed
India"
water to
and crop management the workshop "Soil,
systems for
the Sudano-Sahelian rainfed Agriculture
zone", in
11-16 J.,,ti.ry 
1987, Niamey, Niger.
 

4. EXPERIMENTAL 
 DETAILS, 
RESULTS 
AND 
 DISCUSSION
 

4.1 RAINY SEASON CROPS
 

4.1.1 
 Effect of 
TiedRid in
 

Objective 
 To examine
 
a) Whether 
 tied ridging 
would
improved increase sorghum
soil yields
moisture conservation by


as compared 
 to normal
ridges,
 

b) Whether 
tied ridges require higher plant
normal stand than that
ridges, 
 and find out theoptimum spacing 
for
 

for tying
the ridges.
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Methods :
 

Experiment I c .mo tir ed the f Irst two oh ec ti ves. Th i 
evaluated eight treatments compr ising the factor ial combinationi 
of t ied - dges at .,i i nLei-vaI vs norma I t i dges , ilnd four p Iant 
popu at ions ( 65S) , 83333, ,nd1o(ti 125000 p1aTtsha) . rht, 
study W as cotiduc ted in- a r ar.domri ed b lock des gn having four 
replications. [he size was 6.'1 x 15m, of whiih 3.2 >. Om ('4pint z 
rows) was harvested ftr yild. This oxpiei imen t wa7s Sown oin 27) 
June. -xpr ilment II e,, i Itated four treatments where tI ed ridges 
made at f9 . Sm. 5.1Cm and 7.5m were compared wi th normal ri dges 
wi thou t t i c-,. Resu I t. of this stttdy w,ere not cotsidt-red as they 
were var table die t.o crI heteroqenit t./. 

. u I t s 

I h, crop grew very we l I and produced 5 to 6 t/ha (t able 1). 
Sorghum grown on tied ridges averaged b8l6 klq/ha whereas that 
grown u a rortmal ridges prioduced 5H65 t,.g/ha, which gives only a 
10I. advantage for tied ridges over ricrn-mal ridges. lhe lack of 
beneficial effect fTum tied r idgivo V ad because oit high and well 
distrihbted iainfal Cdir- Ing this yeaJ . Due to good rainfal 1 . the 
crop did not exper eitnre moisture strs- s at any stage. In fact, 
there s temrporary water logging in tied r Idgi oct treatments 
during 4uLqust but that did not cau-,oe anv I l I effect on final 
yield. There -was rio response to plant population within the 
range examined on both the land management sys tems. However, 
83333 pla nts/ha reccorded the maximni r yield which confirms the 
earl i l resulto that this much popo latrnn was r-egoi red for high 
yields in good rainfall years. higher populations than this 
dens i t,/ depressed yield pri marily dtie t) lodging in some plots. 

i. 1 .2 Rer-.ponse of Sor qhum to P ard I..N1 

[o examine the response of s.orghum following fertilized 

cotton to N, P and K. 

Methods : 

[he stiudy evaluated tour" levels on II (0, If) 80 and 120 
kg/ha) an d two levels erh of P R and 1-C (t( and It0 1,g/Iha) . The 
factorial combinatiui of the abo\ve levels were evaluated in a 
ratidomized block de7oign with four repl-ications. Faulh plot had 
six rows of bm, of which the central four rows wer. harvested for 
yield. One half of 1I and entire dose of P and K, supplied 
through straight fertI I izers, were Incorporated just before 
sowing. The bala ii ( t wa S too dressed af ter th inning and 

weed i nq 

138 



Res[ ts
 

The rop did not resprunid to ally Of thLe trients,
fnlu and yields
 
were practically unaffected by different fertilizer 
 treatments
 
(Table 2 . rhe fact that the " "ni I fertilie treatment produced 
over 5 t/ha indicated that the crop benefited from the high
residual fertility accumulated f-om tertLiIi ;-rs applied to the
 
previous crops. 
 As the site in the past several years was under
 
croppinq (mostly under experimentation) with high 
 inputs, the
 
residual fertility was so high 
that the current fertilization did
 
not make any effect. This experiment points out the limitation
 
of fertiliwzer 
 trials on research farm-
 where the high initial
 
fertility may result in unrealistic crop responses.
 

4.1.3 Effect of Hill PLantifit n i9r qhum and Pear I Mi llet
 

Objlective
 

In traditional 
systems sorghum and millet are sown ini hills,

leaving 2 to 5 plants/hill. Though this practice may reduce
 
labour time for sowinQ, it is not 
known what effect this may have
 
on yields. Two experiments on sorghum and 
one on millet were
 
conducted to evaluate the effect of hill 
planting on yields of
 
these crops.
 

I. I.3.1 S o__ rcq_ h u m
 

Materials :
 

Iln Experiment I the effect 
of planting 1, 2 or 3 plants/hill
 
was evaluated 
on an improved (S-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 6m, and the 3 central rows
 
were harvested for yield.
 

Experiment II evaluated five plant 
 populations (zt1666,

83333, IO00()i and 125000 plants/ha) the first one sown only at I
 
plant/hill and the remaining four sown 
at I and 2 plants/hill.

The nire treatments were examined 
in a randomized block design

having four replications. It was sown on 7 July 1986 and the
 
cultivar used was S-35. 
 The gross plot size was eight rows of
 
6m, while the net plot was four rows of 6m.
 

R e s u 1 t s : 

In the first expiriment, the genotype S-353 required resowing
 
as the first sown crop did not 
come up well, probably because of
 
deeper sowing 
and partly crusting. However, Damouclari sown under
 
similar conditions 
gave good stand. Obviously 9-35 should be
 
planted at a shal lower 
depth as compared to local genotypes.
 

139
 



Because of the delayed estab I shmerit, S-35 did not show much 
advantage over Damougari (Table 3). The higher population (83333 
plants/hill gave only 8% higher yield over that. obtained with 
62500 plants/ha and the difference between the twn treatments was 
not significant. Sonwiug diffierent nIimbers uf plants/hill also 
did not ma ke any il I tr eP th, fIn41 1 ylI in both the 
geno typPs. 

Sorghum (L:V. 5-35) in the second experiment yielded around 5 
t/ha (table '). A plant population of 6250u plants/ha recorded 
an increase of 13% over that produced with 41667 plants/ha. But 
the differonre 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 yield-plant population Irelationship, the 
choice of population of sorghum is tairly easy. A population of 
62500 to 83333 plants/ha can be suggested, particularly where 
sorghum is likely to be fertilized and it can conveniently be 
sown In ? plants/hi 11. 

4. 1 .3.2 Pear I H IIlet 

Materials :
 

Different millet populations, established by sowing
 
different plants/hill, were evaluated in randomized block design 
with four replication. Millet was planted in two spatial 
arrangements, 80 x 30cm and 80 > 60cmr. At B0 x 30cm, the 
populations varied fI-m 41667 plants tn 166667 plants/ha by 
having I. 2, 3, or 4 plants/hill, and at 80 x 60cm spacing the 
populations var ied from 20833 plants to 12S0()0 plants/ha by 
having I, 2, 3. 4, or 6 plants/hill (Table 5). Each plot had 7 
rows of which 4 rows of 6m were hai vested for yield. The crop 
was fert.i I ized with only 40 Ig/ha of ritrocien. 

Results :
 

Millet yield w,.s little affected by eight fold changes in 
plant population from OB33 to 166667 plants/ha (Table 5). 

gaIn, ::h.jnqing the plants/hill at any giv.oen population also did 
not afferLt yield. Similar yields of millet across such a wide 
population range was due to the compensating ability of millet 
through tillering. Thus the harvestable heads per plant at 41667 
plants/h iwere 12.6 as compared to 3.8 heads/plant at 166667 
plants/ha. Similarly at other spacings, heads/plant wer. LO.4 at 
a population of 20833 plants/ha as comparerd to 4..8 heads/plant at 
125000 plants/ha. In other words, heads per unit area were 
simi lar across alI populatior) treatments. 

Thr tradit ional tall and late mat,, ing cil tIvars are planted 
at low populatiun of IuOoo hi I II/ha. prescont study showed 
that there is no advantage of having higher populations even in 
the case of short statured and short cycle improved genotype. 
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However, this years' results have to he considered cautiously
 
because of soil
extremely good moisture conditions Linder which
 
the crop was grown.
 

1 .14 Control o f Termi te- inhd EstabI ishment of Good Crop. Stand 

Objec t ye
 

lo compare the efficacy of Furadan, Mocap and seed treatment
 
with Marshal in controllIng termi tes and improving the stand
 
establishment of sorghum.
 

Materials :
 

An experiment was conducted using Furadan 10% granules at
 
two levels (25kg and 12.5 kg/ha), Mocap at 15 kg/ha and seed
 
treatment with Marshal 25 ST. Furadan was 
a~plied either all at
 
sowing, 30 days after sowing (DAS) split between
or 1/2 at sowing
 
and 1/2 at 30 DAS. Similarly, the entire quantity of Mocap was
 
either applied at sowing or split 1/2 at sowing and 1/2 at 30
 
DAS. Marshal is a new chemical for seed treatment against soil
 
insects and some early nematodes. There were two treatments with
 
Marshal-only seed treatment, and treatment with
seed supplemented 

1P.5 rj,'ha of Furadan 
at 30 [AS. The eleven treatments
 
IincludInq control ) were evaluated 
in FqBD with four replications
 

(Table 6). The gross plot x 6m but
was 6.4 (8 rows), the central
 
3.P x bni (4 rows) was harvested for yield. 

ResuIts :
 

Sorghum in this experiment grew exceedingly well to produce
 
finally ver y high yields. The control itself yielded about 7
 
t/ha. The termite Infestation was not at damaging level. 
 This 
was b cause the soil profile was moist due to good and well 
distr ,hLhtf U 'ainfal I for iio-,t part of the crop cycle. It is a 
common observation that termites are less active In moist
 
conditions. Os a result there was wur t ,whlIe
no beneficial
 
effect duv to any of the chemical treatments. Though Furadan 25
 
kg applied at -lowing or In split dose gave an increase of about
 
one ton per ha, the value of this increased produced hardly
 
covers the roist of the chemical. However, there was severe
 
infestation of termites at 
other loiations where this experiment 
was also conducted. Hence the results of this trial have to be 
considered in the light of information from other sites as well.
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"AP IIit
fhe f?1 .ia. -. .onoIc. t d at :aIakC 0 wnci-'d,n , nd Yt i deo.( " - e l |e crop5e Ppea;-t , tVop l-h,..: ic. I I',4)Fioid i soyba I-P] 1 .,1 , 2913( .S h 320)Snal.~ C * , 1let.,,~ L~- s
21 

-J, on crctal,3r-ia. 2 )
flit ]and Awer-e M.uors ly v10, butJIJo y 1 ) ,.f ter the 

at Yoldpo they'rea c pPa_Owed niwc?.. 

ResicI t : 

it Outi, ltCations, t:.,
Frog ,'Lut cStab|
two weeit, ished arid grewproon Lu t from thurn very wel Icled eJOggIa ing due 
On they were subjec tedInont h. to good ra1nfa I I 

to
Colequent Ir,ly al I August/September

crops,romP IL' tL,',, excepti soybean,t war0 interesting fai led,u r v I Le -),-ttPr 1orj Ir to noteg arid produce that soybear, 17otJIdsma I I I However Some pout;, though, the genootype- did 
tit? yield wasno aturIc
at by thep Ia nctn o opt imum-Octolr i t I 11-torghum of MrcLId.ar so gh m w I(-0Fwhich is, arnMind tirst week 

riC-. I t-
oF 

th'-. 1 .i i  n-c--r
r- of -ral ,v/verI W.vp:,U l I' flFoCrmat. ionO 
riops , the

tin V-1, t uI n ( llite Po e t 
exper iments 

in, 1a akl 1.tIn l tf twowater ](jqool t r, 
Subt .a , t laI Vr t;Isrt oj0 

C ops 
.. vpyea areai n anId a rotund rema inedbLr flnC[Ii,.- Iarol-a

-)Ilice trlf duLl- 1 ng"0 1 tugus t /Septemrlmajor are LLolistraint 1 jy tIor ,it, I drairiagr.s-LuccasT-ff can be aPr tICAl.r1Y rralI y season 
should, 

in good rainfall cropping,
thorefore, ve.Irs suchbe made aS 1986.

,uItahb to al leviate Efforts 
1 -, land management the ciralnage problemtur -Dws. as bysyste-m

Fh 0 valI.:y such ridgesbottoms or broadbedto and otrier and)tprolb -cgi. lowwaterlag0 lying areas 
119 may subjectedOn Iy trir 9 'lot permitt ic rainyas Seasonthat cropping.temporal ore free from drainagc-I uc~inr orm a,,ternidy provide suo ie t edCI-opi opportuni to.rc 4 . lu tiesto ?cHer 0 !i. -t:- Tor rairy seasonthe L!OUvu- twou t l c, ,' - !0 N0c-at go. thcc-i '-( -m o oFgenotype,- 1, , P Ljwi urdear 

should . jIf).n ra iyalso be ',easonof short crops/day mtur i durationt rV types5,I In1order with 80that to 85the fo IIowinoCOmb o m'Jskwar Ibe P)I nlet.FrjIn cropt 1ltL. 

q • fe- t - p _O t?_n fl I rannp lanWt.U c-s-.-S 
hu-m 

In Ovv l3,1te the I'f fec- t 

on cc.,(PLI P 

if d I I f er l t (jateF, of
11cr I Ind muiIqqe ! transplantingt opt Imur, t in p1 antt or irg, an-dI ) ro 0e l, ii I-'e t--e ,- geno t ypes I (-,ac t dif ferernt Iy to p Ianti inqd,3 tio* 
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I J qerno t.vpes , Sza fr ar -.7 and Pourrjour 1 -20 were t r anl3p I anted 
on four dates at I5 day iritervaIs beginInq September 20. Thv 
t r i a I tas co, duc ted n i atndon1i Pd b 1o 1 des i jg hav i ng four 
repi ica tiris . Each pIIt had si,( rows of 7.5/ , of h ich the 
centi al four rows -jore h,:ive, ted fIor y if.!d. Spac ing used was Im 
x U. 75ri w Itn 2 plants pFer hill. 

Re__LI Ih L. : 

Ihe two qeno types (,howp.d sl igl I j dI ffc-rIit response to 
plantinq dat, ( r, I e ) . Safrari-/ gave the highest yield from 
(Ic toher 5 p lanl irq , rut it shn.ed sIjni firont vi.ld riduct inns as 
the plant inq vii do Ia vcl heyond this cato, ao that thil, November 5 

planted cI op ) produced less thain I-,If ot thait Irm t]ctober 5 

plantI i -turgotir I- 43 (la\.e the yil d from 
plant i nc oniSvoptoin ir c). . houtu!h its vie 1d a 1so d:c reased wi th 
dela,/E'cl pilnti thIe lon a:. in 

a . 1itihtL'.t the ea'r I Iea- t 

1q . rI-udut cr ere no t nail rd as the 
caSe ClI ,a fl ar I--/. I i I f icant L han e. "it ,o nb.-r ved due tn 
delay-d I lnI t ii; iII c c t of p c r- i it t ., lI pIciIt. thI.at suvived 

lel'g i)rcti0i- Percl.rlt.. d Ct c./c CI . plait,, Lt:t etabl isned 
dPc reaen ed ,JE the p 1.ant Ing casv, dcl '(i ,, Tir&r - t he case of 
5a f ar I than vi th Rout qour I . La t pI 1 it t I nq jI so c atimed early 
f Ioer rg; h i e th. f irs t p1 anted 5aItiar i tool, 6H days for 50% 

I oei -ti , .ohe 5W I.i e1- 2(i plante]il t lowvuo d in only Di3timb (Trop 
da./s. I U Ir Iv. th, first VIlaitOr1 Lourgour i f ower,,-ed in 78 
day_, , I.,t the 1 itc-, t pI anted C rop t I ojerc d In 56 days. Si nre the 
f inal pl Int sta11 acuived In late pLanted crops was still 

for , of mu-lar' sorhum (see results ofsuf' II: I 11 nor-maIll yils 
Sea t i ( I 44 . . ' ) , r iclced pI "lit ttand may not ne th, ma jo cause 
for yield rc-dijctinr,-, the yield lss could he atti ibuted to the 
,o- lLIced ol)int circwt.ri a, a result of indwt:ed profil moisture with 
delay In plall.rq, and ph otopei iodi( re-.pontue C) these cold 
sca!',() l Soi ghums to the eniosiin shot I da y.. The rr5ul ts suggest 
tha t t ,l I.,' pLno1"tinq imm,-.dittely aftur tlin cess.tion of rains is 
tie he'r. L pt ~oV-, tlirase? ea.nii sor i -hul,fo dry . 

4 Ra p , ,- q f Mu c-1 r_. i r Lhir .t t _ l -ll.__P_ Ll l.t iO 

Ob cr_t i,. 

ro -Lt udv t ii- r e-,pl n, nil .wo wisI, vjar cnpnotypps tn plant 

popu 1at I (i. 

tPe t hc)d. : 

11L. ,,tudy wan Conduci-ted at Sa Ill cv. Safr ar i -7 and at Yo ideo 
uslI q L.. L . IOurgaiuv- Es . F ,, ,I . t ipulaticns (see Tatle 9) 
were ev, Itiate in four replicatiors of a randormiizod biock design. 
The plot i :c vwas b,- Rn, but the four central rows Fr om Lum were 
harvested for yield. At Salal planting was liovIC on October 10, 
and harvesting on February l, 19E]'7. At Yoldeo planting was 
carrimo Out on Or tobo' I', ind harvesting on Febv arv 7, 1987. 
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YlIeld-, wei e ni)t at fIr ted by plant IIIuatI I10:1 1 - lt? rlncge- Ol-

O() tl in this Lttidy at both Salakto S')O()0plants/ha examined 
'at) Ie 9) and Yold o (TatIle 10). ;afrar -', showed slIght 

IniiprovLulent in It.- y it-id with higlor thaln 26.66'/ IJlamtr,,'ha, but 
treatniont Ji ftfer vict', 1t not-.t Sta yields0 ,, i tI11 f IC ait IL . 11, 
fol lowe 10w mI lar r eosponl- Pe p ', t t'.e I, ds o1f the Urain1) yield. 

ObvIouo ly, the rop ia_, consIcleratl.I p astic ity in i t ai I]I ty to 
adjIust to 1) 1nt pC,pLIat11l ha-e, ie compen ;ajtios at lower 
pupul at Inn was; t)y m'Lans of ) 1gher porr ent aqe 01f J)1 ant hear iloig 
pari clen and by i n:ci~sted pai Ie wight.I':1mp F"fr Ic , the 

percent )1 antt thL.1 t piI -,ducC'd PanliI , ncri-asecl from at 50000I zi 
piiavlt ''ht to 0 c)/. at 10 0 1 linit' /h, . tl~i panicle) a 111 11ar I,, 
we Iq hJt i r,c r I- , I I o IiI b' t o . 1i I.-pd c I i I II. (1' p, C t ab,- ve 

populat tlil,. ( I| iI I ?) . Suci- a wl (it pI ast I City of sits a - sor
p 1 7t o-t n oneg.iunk t ( il(J LlIa V 1 a0V-1c1t ,igCoL?) I t hat I t porml ts 

to pl.IA .t, raon,,bly I wv popLIlatlic without atfectinct yield and 

.AvEl t lalit it. labour which Ii .s lia.r corntraint at the time of 
plant inn. I-ac of responsrc to p1 ant p o pu 1lt 1n (?ven 1n a good 

i
t

year St, I, ac I i36 uC1es th at thr- - s y-ou y I I t tlIe scope for 
incrt-,I, ig-, lCntt pop. lat1on ner tre generally adopted level of 
10000 planF t ',,ha Ir, otlter yeasr. 

,..d.'. 1 oiD 1. lu._'iwari ton e.r t i IIi ci) an .HuI hi.Lq 

Io L:._emitoe .he:ther tortl izat ion -il mulchIIqg would have any 
-


po. It Ivt a f LC t L, muo,'viar >' i 1dt 

I w cl te_ t i I ity tr ea t neP,t . ('ii, I o, 4 0 1g N 4 k . Po ) in 
combIrnation with arid wIithcut mulrnng and a control were eval
uated on Saf rar i - and [Inur Llout I I[ in I F-I)layout over four 
replications. FertilI.7er wa applie d in a hole made similar for 
plant intl c away the p lint, ih i ch wo-, c loved after placebrn fr-om 
ment e? the ferti li.et . InI]I:?,I WA LCreated ut ili:ing the straw of 
tal 1I r,.,niiiinaceou-, weedi thit: gr(. over land during the fallow 

periud. Lach plot haci five cows. o 8.25mn at one meter apart, the 
three cent-l row,; were? meant for yield t imat in-. Crop was 

transp I ,n t,cd o ri Sep Ithe PH m t ccl,iiatirccd in abolit 1 15 days. 

Resu It- :
 

Tue crop i, tb 1 , exper imelnt: qr e .er y we I I from the 
beginninq aindJ producfd fairly high yields (Table II . This may 
he due to bet ter so I I o isture from eair I y p 1antig as compared to 
that Incr later planted crops In other trials. ihis further 
conf irm,; the oarlie, observationi that muskwai I should preferably 
be planted a, e ,ri',, ,,t t lhl ft,'fr the rains h.w-.v stopped. 

145
 



deourgour i gve F,II g t I ysh hory i Ieds th n Gatrai 1,but bot 
the nnaresponded to' fer isy. 
FIiertIli a tIor 'te E, Wh.ilI eemproyesd yields ...leantly. the 
unu-r e 6'1 kg/nha thefortifI -zedtHized ,hcrop averaged ' :"cror) 

.aq.ed15ivea,, kqeha There wai hardly anydiffurenCe between the 
~ ~application of., ni trogen ,alonet and, ni trogen 'and pho, phorU5s 

tgetho&. This suggests , that 't he beneficial, efc 
fertizfationz was due to 'nitrogen. Inspite of .te ow'w..generally 


:: ~ ~ ~ ~ ~ a ~ nii~e~ i€st Ippat io siiliito-lie eezt ~ phosphorus. status o Vertisels,' lac, of rsoe s? to Ic o-1 dbE 

due -to' the>-difficulty 'Sof 'placing this, relativ,/ely immoblile, 1 
l'ant ,d'ver 

i e p in the soil'. The continuouslyreceding soll'moi in, thenture 
postrainy' season further limits the contact of root' systemA withy 

'
 .:. fertilizer P, if it is not placedodeepermsh than 'athe planr.tig 
depth. At the prevailing' cost of fertili.--er nitrogen (abouithl100 
CFA/Kg N) and market value of sorghum (about 30 CFA/gn ;Tgrain), 
nitrogen application gives a benefit: cost ratio of 2.6 which i
 
reasonably attractive for recommendation. However, these results
 
need nfurther confirmation, especially in th light of nlitia I"
 
soil moisture status. t
 

S 

4.2.5 Putr'ntial of direct seedilng of Muskwari 

Objective
 

i) To explore the feasibility of dirvct seeding of muskwari to
 

avoid the laborious manual transplanting, and
 

ii) To examine whether the direct seeded crop responds to
 

fertilization better than the transplanted crop. g
 

Methods
FC 

1h Is trial was conducted on two oil types, a Vertisol at 
Salak arid a deep Alfisol at Mouda. Three treatments, control, 40~ 
Kg N, and 4,0 Kg N + 4tO Kg P2O0 per ha were evaluated on direct~ 
seeded and transplanted crops o? musk~wari sorghum (cvs. Safrari
and Bourgouri-20). Treatments were enlarged by adding mulch vs 
no mulch to the transplanted. crop at Salak and they were examined 
in 'a separate trial (see section 4.2.4s). Weeds were killed by'

spraying 1.5%. Roundup (5 1/ha) in late August and' sorghum was
 
sown on September '4 at Mouda and on September 9 .at Salak.
 
Transplanting was done at Mouda on September 9 arid at. Salak an~
 
September 26. Fertill2er wa% planted 5cm away and 5cm deep in
 
the case of direct seeded crop while for the transplanted crop It~
 
was applied in a deep hole made adjacent'to the planting hole.
 
The trials were conducted In RRD with four replications.
 

14t4, 

V:, : T.,,',/ I; ;i
 
'
 

"4 % i>; :,;,i ' ' ' ' ;. ," :. : ' . r : " , ' . ' 4 <
 



ResiI t- : 

(0t louda tIe d o t -eed ed cirtp e i-ab Ished Vei y we I I and 
grew at j nor ni:il ti rop. ' hP uIlt er t. jI .rL-c p lot s iii t a I I y showed 
phospho L dief I C s ymp tos but the p1 I t.' t-icovered wi th age.um eI t) 
However, the crop di1d nu t establ sh wel I at Soalal because of 
patches. of water stagnation. Early,, vigor of s e edlings was poor 
and thir i? wa5 eveni tand mot ta 1 t y . This might be duo to lack of 
aeration a1 the prof ile ot I his heavy clay so I wis saturated 
with water itr September. 1he seedlings slowly prl'ced up growth 
wit h drying ot the , oi I . I hus, drainage may be a coiisti aint for 
direct ,eeding of muSi war i on heav , black soi Is. The direct 
seeded liourLouI t i ried profusely but consid, irnq the I imi ted 
quant ity or e I1moisture, the t iI lor were removed iind Only the 

was lowed of Iimaiii Stom L.] to Matur i ty. Absence Li 1 ng on 
SaIr ar i nkIgqest . that i t is a genet ic character. The direct 
seeded and transpla ited crops floweired and matured around the 
same time. Between qenotypes, Safr ir i jas about 10 days earl ier 
than Bourgour I . Os there was no oth- siorq hum in Mouda there was 
severe bird damage or, toe yellow grained Safrari, so the results 
of this vari ety were highly var-iable (Ilable 12). However, there 

damage on Sala, the red grainedwas 1n n this variety at and on 
Hou goui i at both si t -. 

Ihe reu ts of bourqour i at Mouda indiE ate thait the direct 
needf.d ( rop coul o y old as good at (,he transp lanted crop (Table 
12). iltit it 5ala the dir,-ect seeded crop did not perforrm as well 
as the trrin,7platited crop ( Taole I I and 12) . Yield of direct 
seeded %-It rar I wa oL 50V of thL transplanted cop wh iIL the 
same aj itt [bur, qotir i v,,, at least 78%. BLourgour I , but for the 
undec i .ib Ie cha,-ac tef ot t i 1 lei i no , appears to be adapted better 
for diiect Stedioedl tt<,n Safari. Itho,.gh the-e was no signi f icant 
effect or for t r I l.-at ior, tht, rnnrthr n d appl i( at ion) of ni trogen and 

Irl lease grain atphosphor u', Lohw,d nr Or ahout -4()0.-CKg per ha 
both locat W(t. Itit- o, CtJr-leite of (P lct ic ien y and lack of alny 
respollsL. to (I imp I tthat tne benei ir:al of fe t of fertilization 
may pri marni I bt, d o t.o poc p ,th01 '-,. 

these LIe be as 
prel imni ar, and it i dif ficuIt to evaluate the potential of 
direct ,oed i nc, of Mn W ar at tti I E,tage. However , this needs to 
be explored tVin junct ion steason 

I t I , esti I t- 1)1 rSt should treated 

I Ur ttrer c vi tt.hrainy Croppinrg. 

4 . A (on l ijcr ons/Hocmenda t so , 

W3 n most of the t iailS were In tIate d 0l recently, firm 
recommenda t ions may not be poss it1e i t th s stage. However, the 
fol Oiowinrq suqggt, tior,,, remerge fr oil, this ,ear s. studies. 

I h plat. popu Ia t ion n(t t,25(o p1 ,,nt ,/ha shou Id be used for the 
o,',lI arid improVP'e 'our Cjhtutit pe';. lh is can be achievedgeft 

t' y S'. 1i n r girmurn at. a S ii(t (i,i 01 x 'dirm and It. avi nq 2 
p Irint ./h I I I 
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2 

2. 	 Pear I ml I let c an t-C, p 1anted at murh w Idt-.r spa -ing. A1 dons i t 

p400A which by aridof about plants cain hr obtained PIH' 60cm 

plants/hi I I is roco im-, nded. 

3. 	 SorqlIum that folo ws fertilized cotton is unIli kely to provide 

ecornmic responso.s to ferti I ization. However, thIs needs 

furt her ver i f icat ion o diverse soi 1 tyrs. 

l. 	 The shorL duration and high yielding sorghums such as S 35 

can be., planted az late as July end with economitrally viable 

y ie I d-~. 

5. 	 Must:war sorghum £hoCu Id be plart o as ear t y as possible 

immediately after the end of rains. 

6. 	 Direct seeding of muskwarli sorghum seems to be possible on 

somewhat lilghtei soils. But it,- scope needs to be considered 

in the context of rainy seaslon cropping. 

7. 	 Ru,o par,s of mu ,k Wjri sorgLum t., p1I at population beyond the 

normal lOuOb plants/ha is rathet smal I. tHowever, a density 

of &(i)00 plants/ha at I x lm wit h 2 plants per hill may be 

suggested ai a safe level of ensuring the required stand for 

potent ial vields. 
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TAB3L E 1
 

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

Plant Population Land Management (kc/ha)
 
(Plants/ha) Normal Tied Mean
 

ridges ridges
 

62500 5442 5248 5345
 

83333 5615 6567 6091
 

104200 5060 5640 5350
 

125000 4948 580B 5378
 

Mean 5266 5016
 

SE + 198 + 278
 

CV (%) 14.2
 

TABLE 2
 

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

N PI)02 5 0 40 Mean 
(kg/ha) 

K20 0 40 0 4n 

0 5357 5382 4911 !030 5170
 

40 5514 5610 4408 5365 5224
 

80 5580 5019 5378 5450 5356
 

120 5481 5550 5377 5767 5544
 

Mean 5483 5390 5019 540D
 

Mean (P205) 5436 5211
 

SE + 247
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T A B 1.E 3 

EFFECT OF PLANT POPULATION AND PLANTS/HILL ON SORGHUM CULTIVARS DAMOUGARI AND 5-35
 

POPULATION PLANTS/HILL DAMOUGARI S-35 MEAN
 
(plants/ha)
 

1 3338 35Z6 
 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 SE (general) + 290 

T A 13L Fl 4 

EFFECT OF PLANT POPULATION AND PLANTS PER HILL ON YILLD OF SORGHUM (CV.S-35),GUlRING 84 

PLANT POPULATION 1 PLANT/HILL 2 PLANTS/HILL MEAN
 
(PLANTS/HA) (kg/ha)
 

-
41667 4730 

62500 5360 5280 5320
 

83333 496) 5103 5072
 

104200 5142 5105 5124
 

125000 4626 5086 4856
 

MEAN 5022 5163 

SE + 246 

CV () 8.4 
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TABLE 5
 

EFFECT OF PLANT POPULATION ON TILLERING AND YIELD OF PEARL MILLET (cv.INMV 8212), GUIRING 19E
 

SPACING 
(cm) 

PLANTS PER HILL DENSITY (plants/ha) HARVESTABLE HEADS (nO) 
per hill. per plant 

YIELD 
(kg/ha) 

00 x 30 

1 

2 

3 

4 

41667 

83333 

125000 

166667 

12.6 

13.2 

14.7 

15.0 

12.6 

6.6 

4.9 

3.8 

2859 

2892 

3035 

2692 

2870 

80 x 60 

1 

2 

3 

4 

6 

20833 

41667 

62500 

83333 

125000 

20.4 

24.4 

22.2 

23.6 

28.9 

20.4 

12.1 

7.4 

5.9 

4.8 

2848 

3290 

3022 

2773 

2903 

SE 

CV (0) 

2967 

+ 157 

10.7 

I ABL E 6 

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

TREATMENT 


CONTROL 


F 25 


F 25 (30 DAP) 


F 25 (1/2+1/2 30 DAP) 


F 12.5 


F 12.5 (30 DAP) 


F 12.5 (1/2+1/2 30 DAP) 


M 15 


1115 (1/2+1/2 30 DAP) 

M S T 


M S T + F12.5 (30 DAP) 


SE 

F-1(r FURADAN, 

DAP - DAYS AFTER PLANTING
 

IIIELD (kg/ha) INCREASE OVER CONTROL 
(%) (kg/ha) 

6933 - 

7951 + 15 + 1018 

6701 - 3 - 232 

8210 + 18 + 1277 

6932 0 0 

6868 - 1 - 65 

7162 + 3 + 229 

6645 - 4 - 288 

7174 + 3 + 241 

7622 + 10 + 689 

7524 + 9 + 591
 

+ 454 CV (%) = 12.6 

M-MOCAP, MST-MARSHAL SEED TREATMENT 

151
 



T AD LE 7
 

EFFECT OF DIFFERENT DATES OF SOWING ON SORGHUM (cv. S-35) AND PEARLMILLET (cv. INMV 8212)
 
GUIRING, 1986
 

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 
CV (%) 9.6 

" Yields from adjacent experiments with similar management.
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TABLE 8 


DATE OF 

PLANTING 


20 SEPT. 


5 OCT. 


20 OCT. 


5 NOV. 


MEAN 


SEM + 

Cv ( ) 

EFFECT OF DATE OF TRANSPLANTING ON ?JSKWARI SORCHUM, 1986-87
 

PLANT STAND 
AT HARVEST 

STAND WITH 
PANICLES 

PANICLE 
WEIGHT 

GRAIN YIELD 

SAF-7 BOURG-28 
(PLANTS/HA) 

SAF-7 BOURG-28 
(M) 

SAF-7 BOURG-28 
(G) 

SAF-7 BOURG-28 
(KG/HA) 

24666 26666 86 86 62 81 1036 1490 
26000 25000 95 93 62 69 1260 1173 
14000 25000 88 85 73 66 743 1110 
13666 18000 83 83 57 67 520 783 

19583 23666 88.0 86.7 63.5 70.7 890 1139 

890 

6.7 
 96
 

8.2 

20.0 
 18.8
 



-- 

SPACING* 

(M) 


1 x 2 


1 x 1 


1 x 0.75 


1 x 0.5 


1 x 0.4 


+ 

CV (-) 

TABLE 9 RESPONSE OF HUSKWARI SORGHUMH (CV. SAFRARI-7) 
TO PLANT POPULATION, SALAK, 1986-87. 

PLNT 

POPULATION 


-(NI4BER 


10000 


20000 


26667 


40000 


50000 


STAND AT 

HARVEST 


PER HA) 


8194 


15611 


17638 


30472 


38416 


-


PANICLE 

NUMBER 


8194 


14166 


16250 


22027 


29166 


-


-


PANICLE 

WEIGHT 

(G) 


210.5 


126.3 


124.3 


88.5 


67.7 


13.3 


21.5 


GRAIN 

YIELD 


1350 


1394 


1575 


1580 


1572 


100 


13.4 


STALK
 
YIELD
 

(KG/HA)
 

1450
 

1376
 

1397
 

1564
 

1340
 

130
 

18.3
 

* TWO PLANTS WERE PLANTED IN EACH HILL
 



TABLE 10 
 RESPONSE OF MUSKWARI SORCiUM (CV.BOURCOURI-28)
 

TO PLANT POPULATION, YOLDEO, 1986-87.
 

SPACING* 
 PLANT 
 STAND AT

(M) POPULATION 
 HARVEST 


1 x 2 
 10000 


1 x 1 
 20000 


1 x 0.75 
 26667 


1 x 0.5 40000 


1 x 0.4 50000 


SE--

-

CV(:) 


(NUMBER PER HA) 


10000 


10833 


24444 


37638 


49444 


-


* TWO PLANTS WERE PLANTED IN EACH HILL
 

PANICLE 
 PANICLE 
 GRAIN 
 STALK

NUMBER 
 WEIGHT 
 YIELD 
 YIELD
 

(C) (KG/HA)
 

10000 
 177.0 
 1389 
 1720
 
18194 
 101.0 
 1430 
 1722
 
23111 
 85.7 1483 
 2087
 
31250 
 62.0 1444 
 1639
 
35750 
 53.5 1475 
 1847
 

4.2 
 69 
 88
 

8.7 
 '9.6 
 9.8
 



TABLE 11 RESPONSE OF MUSKWARI SORGHUM TO FERTILIZATION SALAK, 1986-87 

FERTILIZER 
(KG/A) 

GRAIN YIELD (KG/HA 
SAF-7 BOURG.-28 

STALK YIELD (KG/HA 
SAF.-7 BOURG.-28 

0 1062 1030 1798 1.S16 
40N 1240 1499 2080 1967 

40N-40 P205 1272 1544 2020 1846 
40N MULCH 1365 1297 2133 2250 
40N-40 P2 05 1434 1507 2444 2020 
MULCH 
MEAN 1275 1375 2091 "940 

SEM + 148 222
 

CV (W') 
 22.5 
 22.0
 
'F TEST' SIGNIFICANT ONLY FOR THE COMPARISON OF FERTILIZER VS NO FERTILIZER
 
IN BOTH PARAMEITERS.
 



0 

TABLE 12 

TREATMENT 
__ (KG/HA) 

a 


40N 


40N-40 P2 05 


MEAN 


40N 


40N-40 P205 


SEN + 

CV (N) 

COMPARISON OF THE PERFORMANCE OF DIRECT SEEDED VS TRANSPLANTED MUSKWARI SORGHUM 
AT THREE DIFFERENT FERTILITY LEVELS, 1986-87. 

MOUDA 
 SALA
 

DIRECT 
SEEDING 

TRANS-
PLANTING 

DIRECT 
GRAIN 

SEEDING 
STALK 

(KG/HA) 

SAFRARI-7 

544 370 743 1573 
454 750 637 1340 
233 420 677 1597 

414 513 685 1503 

BOURGOURI-28 

1050 841 970 2106 

1075 942 1000 1957 
1358 1158 1260 2350 

1161 980 1076 2137 

185 272 85 193 

47.0 73.2 19.4 21.2 



R I C E 
 BR E E D 
I N G
 

I N T R 0 0 U C 
T 1 O N
 

Rice is 
 an important crop 
in Cameroon and
popularity 	 is fast gaining
as a major 
food crop both 
in the urban
areas. Eighty-two percent 	
and rural
 

of the total production
government 	 is by
initiated irrigated rice development projects and
remaining 	 the
I8 percent 
is by traditional 
cultivation. 
 Due to the
intensive nature of production by the 
irrigated rico
projects, 	 development
the need for 
improved varieties and cultural
is very 	 practices
great. 
 As a result, research 
is geared to
problems 	 solve the
in a practical 
manner 
and for this purpose,
conducted 	 research is
mostly at 
 the production 
sites to 
 solve specific

problems.
 

The three main 
irrigated rice development projects
country and 	 in the
their 
respective targeted areas of cultivation are as

follows :
 

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

- Upper 
 Noun Valley Development 
 Authority 
 (UNVDA) 
- 3,000

hectares.
 

- Society 
 for the Development of Rice 
in Mbo Plain (SODERIM)

2,500 hectares.
 

The estimated 
 total production

101,000 metric 	

of rice in 1985/86 was
tons. SEMRY, based in
where the constraints 
the extreme north province
are 


cropping, produces the most, 	
few and with facilities for double

UNVDA and SODERIM which
in the mid-altitude regions of north 

are situated
 
west and western provinces
also contributed 
to the total production.
 

Apart from the 
large irrigated rice 
 development
rice 	 projects,
is also grown by small 
 farmers 
 under
cultivation. 	 traditional
Efforts 
were made 
 to reach them
technologies 	 with the new
in collaboration with the 
Testing and Liaison
of 	 Unit
the NCRE Project and with extension agencies of these areas.
 

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

Though the 
 priority 
is for irrigated rice,
research 	 upland
was also conducted in 	 rice
the North West Province,
to support 	 in order
local farmers and have the 
technology available,
required, by 	 when
the development projects of 
the country.
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CONSTR A I NTS
 

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 milling recovery. 
- Short/medium duration. 
- Response to fertilizers. 

SPECIFIC TO NDOP PLAIN - IRRIGATED
 
- Resistance sheath rot
to 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 lines 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 5 metres length. The
 
plots were also unreplicated. All yield trials were conducted in
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randomized 
complete bloLk designs with 3
plot being :Jil x u Li replications,
5m. each(he numbervaried from of entries for these yield25-15 entlrie,?s• trials 
6-7 lhe elite varietabpromising trialsentr1es comprisedwith plot sizes of 20 m and were unrepIi
cdted.
 

A' rinmb er tal (If.'| 4conducted 
of f 11 ld rin collaborati(-i ice varietwith the . l tiesting and LiSoi ial Uiit wereof
thL NCRE Project and directly with Extensionfarmer areas. agencies
ihe number of in small
entries
promi5ing limited
lines and 

were to four
the or, live
plot sizes
each enti y 
were generally 200-300 inIper farmer. forThese tiindication should giveof the promising 

ials 
d fairentries in the farmers' fields. 

Under irrigated 
2 conditions,transplanted 2 2 to 35c m seedlingsx 5cm wereat 3-4 weeks after soviing the seed. AtMbo Plain, N ard K2 were appliedsplits. at the rateP E of 60 kg/hawas applied in 3 e at thc- rate of
A op Plain N 120 kg/ha as
was applied a basal
at
splits. the rate of 50 kg/ha
P 0 5 and K 0 ere each applied at 30 kg/ha in 3 as basal
 

doses. 
 and
 

Under rainfed upland conditionwere drilled at Ndop Plain,in ro.as 2LOn apart the seeds
applied at the rate of 70at the rat ky/ha.u of 60 kg/ha in N was3 splits.applied a,; basal dose, P 2 () and F'., Wereat the rate ofrate of I't kg/ha.If I/ha Ronstarwis applied as a at thepre-emergenceafter sowinq. herbicide,At Mbo Plain, one dayno upland trials
l985-ne) werI, conducteddue- int.n hudgetary constraints.
 

Weeding 
 at all the locations and in each ecologyout manua was carriedI I y whenever nec esc-ary 

OUTPUT (MESUL IS)
 

During 
 the year 19h6-87, a totalconducted number of 29.at Mbo Plain and trials wereNdop Plainupland coridi t under bothion,. irr igated[reater emphasi-, was 
and 

placedeco logy as th i, was niort, l mrpor tant 
on the irrigated
 

at these 
 two loc at ions. 
In thl' past few el , , a InMbanahrthe exist ing on I ines super iorcul t1vars to thatwere ofidenti

si tes . fied and confirmedThis year , the at these twoSearci cont inudI inios, through to improve on theintrodLI newt ions I nu hVhrselect di -atiorion pre , sa e. , wi tl greaterf ur chrIcprevalent te ,i L tI uLNdiseases, as resistancetolerance tot(a cooler temperatures
grair qual i t. 

and better 
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MBO PLAIN
 

Irr icLated 

One hundred elite lines from different programs in Africa
coordinated by IRTP-Africa - were screened on 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 1805-17-3-2
 
(6234 kg/ha), P2231-F4-138-lB (5236 kg/ha), P3059 F4-87-2-1B
 
(4845 kg/ha), BR14-83-127-3 (5018 kg/ha), Pl035-5-6-l-l-M (4932
 
kg/ha) and P1377-1--15M-4-IM-l (4820 kg/ha). These were not
 
significantly different from the improved check, ITA 222 (4901
 
kg/ha), in yield, but the grain quality of 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 (6213
 
kg/ha), 282.13 (5293 kg/ha), P1274-b-8M-l-3M-1 (4913 kg/ha)
 
M576-146-1 (5136 kg/ha) and IR 25620-68-3-2-1-3 (5091 kg/ha) were
 
high yielding. Nang Ng Hiep 75-5 and 28.13 did not possess good
 
grain quality. The others were comparable to CICA 8 and ITA 222
 
which were used as improved checks.
 

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

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 PLAI N 

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
 
82983G-SR-43-7 (3045 kg/ha) 02983G-SR-2-9 (3016 kg/ha), B3381F
SR-95-25 (3757 kg/ha) CISADANE (3658 kg/ha), 82161-C-M-57-l-3-I
 
(3695 kg/ha) RNR 29692 (3715 kg/ha) were found to be high
 
yielding. The grain quality of most of these lines are fair.
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2 In the elite varietal trial conducted on an area of 200 m
 
for each entry, 
RNR 29692 was the highest yielding (4345 kg/ha)

followed by B2161C-MR-57-l-3 
(4145 kg/ha) and R2938-SR-51-1-2-1
 
(3265 kg/ha), IR 7167-3--2-3, the improved variety, 
 recently
 
released for cultivationi yielded 3180 kg/ha.
 

Generally the gi uin yield 
in allI the L ials it this location
 
were lower as 
 they were affected by a hailstorm just after
 
flowering.
 

UPLAND
 

250 entries from IRTP-Africa were screened and 
 51 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 carried-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 M18 (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 of
in the farmers fields 

Tingo - 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 6 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, ISA
where the upland trial was conducted 

6 was the 
highest yielder (4766 kg/ha) followed by ITA 208 (4454

kg/ha), [RAT 112 (4188 kg/ha) and 
the local check (3781 kg/ha).
 

HYBRIDIZATION
 

The hybridization work continued during this year and in
 
some crosses, 
 F2 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 years and
 
could yield 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 75-5 needs to be improved. These lines are now in the
 
seed multiplication stage at this site.
 

It is also encouraging to note that a few new entries such
 
as P8B1-77-6-B-CR-6-7, Pl274-6-BM-1-3M- in the medium duration
 
category and YR1805-17-3-2, P2231-F4-138-lB, 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 is 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 29692 is similar to that of IR
 
7167-33-2-3 medium long grain and hence need to be improved.
 

New entries such as B 2963G-SR-43-7, B 2983G-SR-2-9 and B
 
33B1F-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 B 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 most 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 

-

Vehicles ontinued to break-down 
and the replacements 

did 
arrive during the 1986-B7 cropplrg season.Machinery 

and equ'pment ordered afew years earlier had 
arrived and this hampered the work. 

not 

- Budgetary 

the smooth 

constraints 
imposed on 

running of our trials. 

the work had its effect 

not 

in 
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Tahle 1. 
PERFORMANCE OF PROMISING SELECTIONS UNDER IRRIGATED 

CONDITIONS OF MBO PLAIN AT THREE DATES OF 

PLANTING IN 1986. 

: 200 M2
SINGLE PLOTS 


GRAIN YIELD (KG/HA)
 

IST DATE 2ND DATE 3RD DATE
GEV!OTYPE 


5074 5808 	 4513
 
ITA 222 


5020 5706 5182

NANG NG IIEP 75-5 

4961 5182 	 4886 
ITA 233 


2645 3708
4793
ITA 212 

4551 5295 	 4886
 

CISADANE 

4162 3136 	 2802
 

CICA 8 

3298 3945
3163


IR 3273-339-2-5 


4275
4532 4438
MEAN 

The above promising selections were each planted 
on 200 m2
 

each at 3 different planting dates to show ito versatability in different
 

environments. Nang Ng Hiep 75-5 was the most 
stable followed by ITA 222,
 

ITA 233 and CISADANE(Table 1).
 

found to be
 
ITA 212 and CICA 8 were 	affected most and 

were 


the later plantings.
the disease blast in
susceptible to 
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Table 2. 

PERFORMANCE OF PROMISING SELECTIONS UNDER 

IRRIGATED CONDITIONS AT M13O PLAIN. 

GENOTYPE 1982 - 1985 1986 OVERALL 

NUMBER 
OF 

AffjLlE NI4t.U3ER AVERA~ AVERAGE 
YIELD YIELD 

TRIALS (KG/HA TRIALS (KG/IIA)(KG/IIA) 

ITA 222 8 5508 7 4815 5184 

ITA 212 9 5313 3 3715 4913 

CICA 8 9 5101 3 3367 4667 

C1SADANE 5 4977 3 1i91o 4952 

]1 3273-339-2-5 13 4796 3 3469 4547 

TAINAN 5 14 11189 - - 4189 

VAPG hO IITEP 75-5 - - 5 5126 5426 

Table 2 givev. the performance of promicing sclections over 

the yearn q82-1Q86 under irrigated conditiont; at lbo plain. 

Though ,-,ome of thene rnelection,, are only moderately resistiant 

to leaf I lant dineane, they ,till g.:ive grain yield., nearinc St/ha. ITA 222, 

ITA 212, CICA 8 and IR 3273-339-2-5 "Ire1now in tnt, c eed Iltjplication stage 

With the p ra,;tvatal body. 
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Table 3. 

PERFORMANCE OF PROMISING SELECTIONS UNDER 

IRRIGATED CONDITIONS AT NDOP PLAIN.
 

1982 - 1985 1986 OVERALL
 
NUMBER AVERAGE NUMBER AVERAGE AVERAGE
 

GENOTYPE OF YIELD OF YIELD YIELD
 
TRIALS (I:G/HA) TRIALS (KG/nA) (KG/HA) 

RIR 29692 5 5808 3 3815 5060 

B21CIC-MR-57-1-3-1 7 574- 3 3779 5153
 

B29838-SR-51-1-2?-1 7 5503 2 3180 4989
 

TR7167-33-2-3 12 5490 4 2969 4860
 

IR 2061-522-6-9 7 4825 2 2979 4415
 

TAINAN 5 ((IT;gCK) 11 4100 4 2452 3660
 

]'able 3. shown, the performance of promising ,elections under 

irrigated conditions at ?Idop plain over the year, 1982-86. Though 1i 7167-33

2-3 was not the highest yielder, its overall performance is good. RNR 29692 is 

similar to that of IR 7167-33-2-3 but yields better. Though the two Indonesia. 

lines(B serie:;) yield well, the grains shattor and thin needs to be improved. 

#**/see
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Table 4, 

PERFORMANCE OF PROMISING SELECTIONS IN
 

MULTI-LOCATIONAL UPLAND TRIALS.
 

BABUNGO - 1140 M.
 

PLANT DAYS TO GRAIN YIET-D(KCI/11A)
 

GENOTYPE HEIGHT 50% FL. 1954 
 1985 1986 AVERAGE 
(Cms) (DAS)
 

IRAT 109 74 108 3780 4375 3520 3892
 

IRAT 112 76 102 4250 3156 3865 3757
 

H55(CHECK) 102 125 3670 4031 3515 3739 

ITA 208 86 123 3220 4000 3394 3538
 

ROK 16 119 125 2310 3672 2816 2932
 

FERTILIZERS: N- 60 KG/HA, P 2 0 5 - 40 KG/HA, K20 - 40 KG/HA. 

BEIFANG - 700 m. 

PLANT DAYS TO GRAIN YIELD (KG/IIA) 

GENOTYPE HEIGHT 50% FL. 1984 1985 1986 AVERA( 
(CM) (DAS) 

ITA 208 88 94 4000 4375 4454 427( 
TRAT 112 80 80 3300 3688 4188 372! 

IRAT 109 75 83 3175 4828 3125 370i 

ROK 16 116 99 3225 4250 3579 368! 

LOCAL(CIIECK) - - 3700 11+38 3781 297, 

FERTILIZERS: u-60 KG/HA, P205 - 40 KG/11A, K20 - 40 KG/HA. 

Tabl 4, uhown tho performance of promiaing selectiona in the 

uplands of Babungo and Boifang. Though the altitudes are different, the nam 

varieties appoar to do wall and theso varieties could be toted by farmers
 

and development agoncio before large scale cultivation.
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R I (2 - A~0 R 0 N 0 M Y 

I N 	T R 0 D U C T I 0 N
 

Nineteen hundred eighty-six was the tifth year of activities
 
of the NCRE Rice Agronomy team based at IRA-Dschang. As in
 
preceding years, 1986-87 trials were condurted at 
Mbo and Ndop
 
Plains, and most activities were involved in 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
 
funded by SODERIM. Majority of this year's trials were follow
ups of preceding crop 
seasons to confirm earlier findings. No
 
new tr ials were 
 planned this year because of IRA budgetary
 
problems. The 1906-07 research plans and 
 their execution,
 
therefore, were limited 
 to available resources from IRA and
 
financial supports given by SODERIM at Mbo Plain and UNVDA at
 
Ndop Plain.
 

Inspite of continued inadequacy of technical hands available
 
to the team since the inception of the project the team was able
 
to conduct appreciable number of field 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
 
field technicians working with the team.
 

This year, the trials at Ndop Plain were h.t by a unexpected
 
hailstorm 
on the 31st of October, 1986 and caused considerable
 
damage to the experimental plots at post-heading and early
 
maturity stages on the day of hailstorm.
 

Among the important 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 upland crops at Mbo Plain including
 
maize, soybean, cowpea, sweet potato and cassava.
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SpiI t- plot design with dates of planting as the maui plots and 
cultivars ais the sub-plots replicated foui times. The plant 
population and seedling agetrials, each had two cultivars. The 
plant spacings were -16, 28 and hillsd0per iq. .a The seedling 
ages varied from 3 to H weeks at transplanting. The experimental 
:desnIgnwas. a 1 t -p I tndlCtU Ia i as LhIotrsvoi -andApg inot W 
plant spacings as the sub-plots, and seedling ages as the. main: 
plots and cultivars as the sub-plots. There were for 
replications/eachtril. The machine versus-manual transplanting
tri&lwas _cond uc ted-,In...non7 repI Icated _sinrg I ep 1ots.-af__325 and -250 
sq. m., at Ndop-1 and I~ Plain, respectively. All ut~rl
 
management trials were- conducted with optimum dosages, ojf'
 
fertilizer application at each location. All trialswere
 
protected against insect pests and bird damage taking appropriate'
 
protection measures.
 

Among the rainfed-upland trials, one was involved in green
 
manuring second season upland rice with Crotalara in the first
 
season super-imposed with four levels of N-fertilizer. The de
sign was a RCBD with 4.replications. A second trial tested a
 
cropping pattern at Mbo Plain with maize, soybean, or * 

maize/soybean intercrop in the first season followed by upland 
rice in the second season laid out in RCBD replicated six times 
in 30 sq. m. plots. 

In a third set of" trials, maize, cowpea, soybean, sweet 
potato and cassava were tested under seven levels of- - applied 

s
fertilizers and/or organic manure. "h_- t Lf ial, wove laid out' n 
RCBD with seven treatments replicated sixi times in plots ofi 40,to 
50 sq. m. In addition, a fertility trial involving nine 

.. 	 treatments replicated four times laid out in 1bsq. m. plots was
 
conducted to investigate the problems of empty shells in peanuts
 

Mbo
at Plain. Finally, a single plot observational trial an.nine
 
,~different 
 species of non-grain legumes was conducted in 200 sq.
 

im. plots each to find an adaptable legume suitable as a green
 
,..manure crop under Mbo Plain ecological conditions.
 

Resultsj 3 -

In the N-response trial at Ndop Plain most test lines
 
responded well to applied N and there was an -average yield

increase of about one t/ha over control due to application of.0
 
kg N/ha as urea. Among the test cultivars RNR 29692 had the
 
highest yield of 3.33 t/ha at 100 kg N/ha. At Mbo Plain, the
 
Smean highest yield was 5.'4 t/ha as compared to 5.0 t/ha in the
 
control plots. At this location, yield responses to nitrogen

application -were marginal 
in all test lines probably because of.
 
high availability of soil N at the experimental site indicated by
 
high control plot yields. Among the test lines ITA 222 had the
 
highest yield (5.5.t/ha) at this location. Based on research
 
station trials it will be possible to recommend N needs of test
 
cultivars which have gone through at least three crop seasons in
 
this trial. Additional trials will, however, be needed for the,
 
new entries in this trial to make N-fertilizer recommendations."
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Ili tho cuj~l ,flabuaivo It'SlroEr N oerf I Ir I a I 
M7167 --- J nhowod slgiifit t' N rr,-%porsit INdap P Iai I t, ol 

A~'t this, location both Ll.U And US3G 10011.d SLuporioi to 110 wth4 
respect o icu yild. (Applicati rt orp PU In Ihreu:qual :pSIlJtU

IalQ kg0d otib L r i a ild wnsLtnlIs p t b P Iin, I IhIP nio hor 
'showrany vinibi rNesptns nor an rppontxLe to Nfva rcoti I I 

n at-eda nwijc: I a t, con i i d rab I i i Ic c: nce nf : 'n :r1iJ hie a 
Sblast Ii tho crop which riyt~ul t1r*din)hit)gri V,t ori Ily Y - f
 

LrlaI agndutdAtdopPlain 
 n ahc 3ioctpr 19@3e prshvowe iuorroiL 
staLio n ftIdingS recommndin p could be mad i Fao o 
SCU and as d-rLi re-- rrica Ce .USG betLor I i faor I . 

at oIvn ti nas willAdditional trioaId P Iaboa w0i.th bI,,ist toIrant cl 

F ube noeded to con Igd resuLt of this triaI a a b PlIain. ITIn?
 

t la I on hand Vf"r ll machineo application of PU id USG in
 
irrigated rice conduc d a L dop i In did produce
Pa noL 

encouragingj reiultq becaue of ationnowe1 Aou or..
high cnfriient of variations in 
the i "b'per .en.t.. 

:nur iiitLd ric .i 
rjJAj agiin showed coiisiderable promise at Ndop Plain In 196 

J 

crop %eason. Groom~ manuring improved rice yield subastarntially 
over that of N alone. AL Mbo Plain, similar yield responses to' 
green manuring wore recorded in rainfed-upland rice (IRAT 10:).
This trial showed anl advntage of over-I percent yield Increase 
Iue to green rlnringover 60 kg N/ha applied as urta. Das d on
f-ho rezulIts of the past threte season% at Ndop Plain and two 
season% at ob Plain rtalari, manore tb bieu 

Gren m in ith Qruto-atimpcqrowen 

a Lo 
recommended oi a low i npuL technology to improve rice yie l and 
consere d no fr L tilty a t both the cogi-." 

In oi year AtI, Pa I " PU,first trial Ndop ompar ing DP, A
P--l0- 10 i n itNe For irrigatedAnd compound...... ffer Li 11 lr Aona -,ources ma n C l 

ric, APapplied basal fol lowed by PU top-dress looked to be ,the .. 

Sbest Comb ination for r ica y I Id a t the ex~pelmYenlt al i t I n a 
f %econd trial on the dosage of PO-0-1-0 atthe research station, 

ri1ce y i ClId increasud by over one? t/ha over controlI by an 
application or 500 kg of l-il0h. ResulIts of th same tr ialI 
conducted In ('armors' f irlds acrotss six sectors of Ndap Plain 
also showed a moan yield inicrease of about one t/ha over con 1;rol 
a t the name rate or'applied 20-10-10. Throse rests however 
need furthur conifirmation at lytash for another two crop %ea soansa 
at the r isea rch1 station a nd in f armers' f ields befrorev any~
recommendation in miade. 

In the third year trial onl the effect or f dIfFeront land
preparatiori methods on rice yieldia-and N response in Irrigated at ~ 

~-Mbu Plain, earIlier resulIt% woro conf irmod that n thorough Iand,
puddl Ing with a aca gP- whlr tractor iA niouded -for 1he t tvr' N' 

& response and sAatisfactory rice yields. This year's resulIts,
&~however, Of (I notL prove tho %uperiJority of IRRI power tiller ovar 

172
 



hand hoc wl th eCppc L to r ICU? y cld acid N (-4l[to our ear I ic Ioi y III (. {ilitrastIer- to yea r b if r i -,o. 13 ed on t he meanthe last three year' tr 	
) ra 5 j t s. it

ial, it r-ould hesuper ior i 	 co inc luded that thet y of lanci preparat on mfethods in respec tand I Ice 	 of N res1c-..-evPitI l s -,itaid I n the (o! lo ,.-owlo of dri cagte .whee.l FRRl 
power t I I I L, Itlal(d hoi-. 

Iil till, 'ith crop, of I IP;n--at1
a"t 6) I F 	 Ndop li~lin, rspo 	 ry/ha p, oducedu thi- I i lIe t tI ld.I dn PIcosniat' aIldIEP aLere 11torrlr- to i'P i n I here u I t of the, .s 	 5 th _rip ased on theI ., I rop mean 
(nIhloC I drd that, 

l914Ia -76) I t may beaL I he tlllgiie I-' oUrI-c.r5 tP, ,zI tilmost cpqio lly r 	
t. hlp i11a In wereiv 1i, ic1r Iqate

yield,. 
I Ct 	 I IC I? -)It rt .pi(-ct to rice,(.'er f'v croi(s.ir , hnwev(-, , pIj(-)t" I _-CotI VIlr~i 610 kg 

2U I' / ; . 1F pr oducied the hcghtirt (ril] /i-,eld. 
A t Mbn P'lamn, In t he Ir'--t crul) f a- trialTSP, DAP, 	 compar ing 3SPBCP, and rCP a P' SO.urs for irrigatedhIghest 	 r ice they c Ied w-s recorded for pluts reclc vi nooI £P in thuy( c ond r. r (p of 

kq P P(1 /ha as 
a Io rig - t ori study c.ompai I rigand 	 rf-equenrices 	 the at esof 1 app!I rat an In I tri igatid r ice at Mbo Plaino) mark od effect of either F' rates o- f-equencyappI IcatIo i wan 	 of r fertj Ii zerobne- Vid ron ice lId. Ihtse tr ia I scont inuid (In I tI , s 	 lived to be .im ,iyout at. Ic,a ,t for ivef I:rrp seasonsbefore anly colic lrc1 coo cii lcie dra-w- (,I) l (- 11 

IYi tfl dat e it I ai ,t Ic
f Ive tes t I ncs l,id 

trY IaI at Hdop P1 ,i rr, three of thethr hi thiqhe y i r? I (J'n vwhlrr 1meded endtranspla 	 of May acidinI-u abut-it i in fta er
dart -3 	

sB e (- It ne(.n . u.s secl%.er-b t seedr I, I t u(-l II / 1 	 i ngt (1 tiec IIlrLe Iif a II:01) 	 t ,t I I ceF, , F-xc ept JulyVi'ldlgIhe-ii pr odi( it(d hi1gler c'if ai f yII? lri , (l ]I tec-,t I inesi x ( (,pt( a cit.ci I'fail a ,4, Ir qiv giwa Ir1 yr (2 Id1 bcP-whI a,rid 	 ri :;i'cedfld onc Augcustt I ai aIItle,t ttIr t-,. Weeel Sp-J anfiptr,'r evaluated 	
atio . [Jbsed on .severalIHr th I tr ia

under 	 I t (o LJ be L.cIIC ILidedN'dnr PI a 	 thatn cc ri log/ FR 716!- 33--P- 3 and Tai nan--Vp1 afited 	 could beFate ( seeded inld - ugt) Iwt tIhI a per c.IIt 	 sac r i f ice of aboLut 50'/IId l osse;s. Ihe rest. of the cul teP1ec t I Qo) -i 	 varS (elite(nUst be Sfreded I at est h y LIir, endt r anp I ant- 3- 'I 	 of JU I y andceok S; a fter seid cng i ci t oorder ach i evesa t isfac tor y Ir a I n y i eie . 

At I'lh)i Plainr, It f-,- . t lt1 0 tttt'ryiedc, v, r Id 	 or) vat Ietal grainwith (cclL ivars. Afrong Lhe seven elitotIsted 	 selectionsIIi thc Li c l (isadatice pertori l
(seeded well In all pIant jigs
I t, , I tlI arid c3th August and transpartedafter. seedic,)	 four weeks 
" Cica-F arni IrA PI.P. weir, conscder.j,[lblast 	 at-fected byII all t hiree plant I ing. I T A P P', Ii general,better in 	 performedth I Iter seent,( uirg Fhe il rI sha , Il- eo up1987 tio (jorrrate (no j v it -	

r I I ed irI 
nat, Ion on var I eta I -'ac t I ( ns to 

p I ant c I t iat es a ht, trc P I i .i

6 t Hdop P1Ia I cc, /R11,1 
r c-ai I t - f: oiJ-5 wl eks b d selI inoJ 	 cc' ie -f -c-if I i c- f I cc id c rig'- t hat,.r i, tiptiuinum for- ',hor t durat iowhi lef for m '! 	 n c-ul tivarncluln fit o oerl cIn' t IaI cl i l Ivar, seed I ngt r ansp I ant 	 ages atI r rCOii I1 h i LFede-- d up to-i ahol 6t6-'- w, k s w J thfout 
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appreciable yield losses. Under Nclop soi I-environineo~al rondi -' 
tions 25cm x,25cn or lfhills/sq. m. plant spacing wa found 
to
 
beoptiMuni for the present varietal, typos. 

The trialI comparing~ IF4RI dasigntid Rice. Transplanter wi th . 

manual transplanti rg of i-rrhigaed rie ti third year, proved
tiat Luse of the transpl nting machin th o pr sL-ed , andpnop I-ings

appropriate plant spacing% could pirode 
 rice yields similar to
 
t at obtained by manual transplanting, and at the same time
-ma chi ne_-ro~ln~ ng, cul-e c vl ,e ce- bor-- q r-.7--, 
mentbfor transplanting from 25-30 hours in manual 
 transplanting
 
to about 6-0 hours in machine transplanting including seedlin
 
p--,preparation f machine feeding,
or thus economizing rice transplan
ting to a great extent. This technology can now be easily exten
ded to farmers' fields. "b
 

In the maize fertilioer trial at Mo Plain with'1fasai-I and
 
Ekona Yellow as the test cultivars mean yields in both cultivars
 , 	;A were 5.0t/ha. In Kasai-
 over 
23 percent yield increase over
 
control was achieved by application of 150-120-60 fertilizer rate
 
or by 
the use of 10 t/ha of pig manure. In Ekona Yellow, the
 
highest yield increase of 21 percent over control was achieved by

the application of 100-120-60 rate.
fertilizer Fertilizer

recommendations 
 f or ma Ize a t Mo P1 airw iIJIbe made, af ter the 4 
harvest and compi lation of theresults of' the 1987 crop.-

In cowpea fertilizer trial (variety V 506) at, Mba Plain,
 
grain yields varied 
from 	86 to about 1336 kg/ha, the highest

yield increase (about 50% control
over g being recorded for plot%
*receiving 60-50-30 Fertilizer rate.
 

In soybean fertilizer trial (variety Sa 299) 
at Me PIain,

grain yields varied from 8389 to 11342 kg/ha with the highest yield

increase (112% over control) being recorded for 
 0t/haL of pig

manurte application followed by the 60-150-30 fertilizer treatment
 

which brought an increase of about 90
yield 	 perce ont over control.,
 

; ndthe sweet potato fertilizer tial (cIone: h I'i fresh
 
tuber yields varied from 11.6 to 17.2 t/ha,' the highet yield


). being recorded For plots receiving 80-00-100 plus 5 t/ha of 
 pig

manure. The plot yields of sweet potata, however, could not be.
correctly assessed because of unauthorized tuber' harvests from
 
some 	of the plots by unknown harvesters. 

was 	 No measurable effect of Ca, Mg, S, P, K, and 8 treatments 
observed on the empty shell percentage of peanuts In theS 	peanut fertility, trial at. Mbo Plain. Percentage empty shells Li n4
this trial across treatments ranged frm16.2 to ,22.4 an h
 

t-	 ploPts produced about 200 to 300 g peanut grainsL (f illed), per sq.
m.P 	 which is considered to be quite satisfactory under Mbo Plain 1 
soil-climatic conditions. 	 shall' be followed up in
The trial 
 1987
 

'" 	 looking at the effect of planting date% on the percentage of
4wfilled grain% in peanut variety A~-657.
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cropping L.L 
atMaPlain wheru the Second season upland ricecrpflaid

hoybean I maize/soybean intercrop, rice 
SYid varied f rom (5to 1,.7 L/ha. The first Season crops of 
S30lemaize,, sole soybean,• and maize/soybean intercrops produced 

In the Scond Year f the rice-based Pattr 

pls500 kg ,soybean~ per hectare, respectively. -Resultsof. the
 

Past twn. Years trials indicate that in the upland areas of MbaI Lilng,-- I , -s or ma-z ybean -inP -r -An---h rszM - ybean- - i sl o . Ite ro I _Plain it is feasible to go for a rice-based cropping- pattern_
 
season (March-July), and a short CycIP upland rice (]RAT-lO) in
the'second season (July-October). .: 

Of the several non-grain legumes evaluated at Mbo Plain for 
their suitability as green Ianure crop oL ariA r iqia (fro 
Zaire) and Tephro sp. (local) wre found most promising. 
These two species were the fastest growers undcr Mba Plain 
conditions and produced about 35-45 t/ha of green matter in about 
65-75-days with good nodu lation capacities under the experimental 
soiIICoandit ris . Sesballia sp (local) wias also found satisfac
tory but a little slower in growth as compared to Crotalaria, and 

-both could be effectively used for green manuring upland as well 
as irrigated rice fields provided they are seeded at least 75-85 
cdays before planting rice. Muuna-utilis and Peurarja . are 
slow growing vines but these speciescover land surface well 
after about 1#5 DAS and suppress weeds well. These two species
could be well utilized as cover crops for upland cultures- like 
maize, soybean, cowpea, cassava, yams etc.
 

Many of the 1986 agronomy trials were in their third year of 
investigation while others were in their first or sE-cond year -of 

.. observation. We are novo in position to.writo rcommiondn 


a ons 
for IthL group tfriaI foll thetri in-f irt o1 and ow-up ais sI-the 
second group to their seeond or third year for confirmation of 
the past findings. A 

Omong the several cultural piactii tested in the field to 4 
improve irrigated rice yields, we are now in a position to 
recommend machine transplanting, appropriate seedling ages of the 
present cultural types, optimum plant spacings for the present
 

Scultivars, optimum planting dates for the rlite selections at Mba
 
and Ndop Plains, and better land preparation methods for Mba
 
Plain. 

We can now give tentative fertilizer recommendation, 
awaiting confirmatory results,' including nitrogen and phosphate
fertilizer sources and their rates, better mothods theirof 

ii 	 application,' recommend the use of C asa, green- ..manure4
 
for rice and' non-rice crops as a low input technology to Improve
 
crap yields and restore soil fertility, and economise N
fertilizer use.
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We all? iin a i)),i t inrl Ini tenit, Ivi y rr:,coummivi d fr Lii izl'
remidn of ai1 ze , coL~pe , !,'(i'' I pti t it - .I 'i,,tiuan i at '(Lo Pl ait 
aftLher three years. of our fild( Lrial on the ,aml? laynutL, vhleIi 
awaiting 1937 result ,s t ctnoc udi,, We are also iA " po.,i ti lto 
reloommlend a rice-bsi.dt c ropi ng pattern for PIan uMbn tpli land 
ecology invlinVr) ma ize, soybuearin, ,arnu mai re/-iyhi'a intprcrip in 
the tiit; 'aioI (Iiarch-Jliy) and iani"frd--plaiil r" :n (variety 

nI 1IRA) II" thlle c ni'rIict nuiaioni (Jul y - I\ velilihi'r I 

Wtr u-'rc to or; th , ,lla 
cal labori,itory parItly into np'r ltill dirig the year, and a ai t

alteI hr- the Ilia l)briing Smliti:1 I p an lyti

ing Lh" apfiiintinLn t a Iahla oatory tvvhiiiri 1an for the Ii)llboratory 
to hing- t urn eri at apr Oiro ,I I in r r jr,l er t 

WI wi -d , atl l i to i)11lete (1I) l'l nti(1n of tw() nlan'iilS we<ather 
da'ta f'r I'lfttor 1I ili t', I ol( H , 'jw I y Ii ,hiid NCPR /UNVDAtinH' i',tat 
Weather ntaLt IoJi at thin' I i.l I l's1',m-rtl oLt at [taiuilP-a farm, Ndop
I-' I a i ll 

ilr inq thie ye"ar p wi e ible to offer on-the-job trainii to 
the junior IR-A'c ientit; aid t ild tetnir iann wor king with the 
Agqroiomiy tram in ttir'p f ielid adii I borat ory 

1 - ( 13 L E I !, 

I. thi . year Owe faced cons ideraIle IRA budgetary prob Imlil, in 
P m _cutI li!] our pl anned i-- ar.h pcrojcct., 

W" 	 p
I 	 W!.I ti e, ilt tjti I em, f t ini.ibial Iuupprtri- L from SODER 1(1 
at f iJ P1lain for wti(ch1 we I' (ph I Iit'd to comple1 tely drop 

aoct 1 rqp are,.ouri ipll ri ( ',ear'l t )l 

I 1 o"t.I n rttll ~ filii t.,aqvl oi t.m-jh'tI t ,l. I hilds and tempo-a-y 
woi[rkpro- 1" thil tLh, f ie.ldl limi tpd andi delalyed outr fie-ld 

Iv. 	 Lactk of f arn iiti uip rnl. t, paiti c:ulI a Iy thoe, fur land 
pr-pay-, atMin aid pot -bthir vest, oplrai on, slowed ourinn .own 
fildo ,a(LLivi~ ,., and~ kept "q<- 101 bhlind Oiut time:. s.-chlvdule. 

of appo of ]ilabur at:uryv. Lack tthe i1intmient a 	 toFLhriinal did not 
al1liw tus to hring tte lahn ,toty to rrniai olperation) ac, 
Ii I t ofie.t.i 

m;Lor 
piar tl y dana-ijed Imaily of o(ur exe',-rimelrtal Iplpots and affpctrd 
the i il1 I t , 

vi .	 Lhitt)l u'rli) hai I ii at. ttie N tipl P)laini ( l" Ielntal si te 

vi. aiihtii ii'd adirKiiMj af)',l'iiie',Vlof the only I ild Technician 
Iii" hai qiln o ti n' agroI) illmy ,.Itrials at MloM 1aPlain rd ri|q the 
rli ni nij ',t .i'iflr) ci eatd con',oin d-'i ilIelp pr lohIirrlnm ili liroppr 

l L{ t 1""ll ofl f ipl d t.ri I o ,at t;1 s1 l u |;liorn, 
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Table I. Varietal response 
to nitrogen fertilizer under irrigated

condition. 
 Hbo Plain. 
 1986 Wat Season.
 

grain yield (kg/ha)"
N-rte 
 ITA 212 ITA222 -nang Help 
 Cisadane 

kg/ha) 

Hon 

75-5 
 (Nitrogen)
 
0 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
 

Mean
 
(variety) 
 5102 5556 
 5142 
 5226
 

a Averages of four replications.

kg/ha; LSD (51) 

LSD (5Z) - Nitrogen levels - variety - 272 kg/ha; LSD (5Z) 
534 

main-plot (N-level) - variety within
666 kg/ha; LSD (5Z) 
- variety in different
 
--I-i01 t-LL-Lam , 7R6 kPlhA. CV R.QZ.-

Table 2. 
Varietal Response to Nitrogen fertilizer In irrigated rice.
 
Ndop Plain. 1986 
2nd cycle.
 

N-rate a
grain yield (kg/ha) Nitrogen
(kg/hal 
 IR 7167-33"2-3 
 829838-sg-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 
 3616 
 3054
 

Variety
 

Mean 
 2483 
 2573 
 2785
 

Average of 
your replications. 
 LSD (5Z) for Nitrogen levels
kg/ha; LSD (5Z) - 534
for variety  425 kg/ha; CV 
 -flowering - 10 - 27.7Z. Date of 50Z17 October; Data of maturity 
m7-10 November; Date
of harvest  26 November.
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Table 3. Efiect of green manuring upland rice (IRAT 10) with
 
Crucalala Lip. on rice grain yield. Hbo Plain. 1986 wec 
eeaan.
 

Treatment 
N-applied Green manure 
(kg/ha (t/ha) 

Panlcle/ 
eq.M 

Grain yield 
(kg/ha) 

Yield increase 
overcheck 

(2) 

a 0 113 890 -

0 37 119 1186 33.2 

30 0 118 1218 36.8 

30 30 142 1394 56.6 

60 0 109 1186 33.2 

60 31 125 1484 67.0 

90 0 128 1496 68.1 

90 35 106 1167 31.1 

Average of four replications. LSD (51) 
- 338 kg grnin/ha. CV 

18.3%
 

Table 4. Effect of planting dates on 
the yield performances of seven elite
 
lines. Hbo plain. 1986 2nd season.
 

Grain Yield (kg/ha)a

Variety/Selection Seeding date Seeding date Seeding date 
 Mean
 

August 
I August 14 August 28 (variety)
 
I------------------------------


ITA 212 3775 5334 5065 4725
 

ITA 222 5229 4836 
 6228 5431
 

Hang iliep 5671 
 6764 5214 5882
 

Cica 8 3188 3995 
 2540 3241
 

IR 3273-339-2-5 4372 
 4037 4103 4171
 

Tainan V 4027 4661 
 3859 4183
 

Cluadane 5504 5379 
 5257 5380
 

Hean (Seeding date) 4538 
 5001 4610
 

a 
Average of four replications. LSD (5%) for 
seeding datee 
- 1722 kg/ha;

LSD (52) for variety - 1136 kg/ha; CV(a) - 16.102; CV(b) 134.541.
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Table 5. 
Effect Seedling age on varietal grain yields (stagered 
 planting)

Ndop plain. 1985 2
nd cycle.a
 

IIPU741 8216 
Seedling 

age, 

(weeks) 

Tlller/ 2 
Pan/m 2 grain yield 

(kg/ha) 
tiller/m2 Pan/m 2 grain yield 

(kg/ha) 

3 I2871 1252 25 195 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 

4 Average of four replications.
(5%) for variety -

LSD (5Z) for eedling age - 290 kg/ha; LSD170 kg/ha; 
LSD (52) for variety withinage - 380 kg/ha; the same aeedlingLSD (5%) for variety In different seedling ageCV - 13.72. The crops (particularly IIPU741) 
- 395 ks/ha; 

washailstorm and had severe badly hit by October 31grain shatterin (in plots planted to 3-6 week oldseedlings.
 

Table 6. 
Effect of Seedling age on varietal grain yields (Stagered See
planted on August 22. 
 Ndop plain, 1986 2nd season.
 

)IPU741 " 
 2161-C-
 57-1-.3-.1
 

Seedling 
 Tiller/m2 Pan/m 2 
grain yield Tiller/m 2 

Pan/m 2 

grain yield(weeks) 


(kg/ha) 

(kg/ha)
 

3 
 256 
 188 
 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 

a Average of four replications. 
LSD (52) for seedling age
(5%) for variety - 446 kg/ha; LSD- 773 kg/has CV 
- 20.342. Date of maturity;
25-30 November; B2161 HPU 761 - 30 November - 7 December. 
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Table 7. 
VarieLal response to plant spacings. Ndop plain. 1986 2nd
 

cycle a
 

B2161-C-HR-57-1-3-1 

HPU 741
 

Plant Spacing Tiller/ Pan./ 
 gra'.n Tiller/ Pan./m 2 
 grain yield
 

2 2 yield m
2
 

(kg/ha)
 
(kg/ha)
 

25cm x 25cm 
 161 
 155 4227 173 
 157 
 3631
 

25cm x 15cm 
 299 272 
 3757 311 267 
 3380
 

25cm x 10 cm 
 366 266 
 3852 
 400 352 
 3608
 

Mean 
 275 231 
 3945 295 259 
 3540
 

Average of four replications. 
L.S.D. (5%) for plunt vpacing - 767 kg/ha;
LSD (5%) for variety 
- 543 kg/hu; LSD (5%) for plant spacing within the
variety - 768 kg/ha; LSD (5%) same
for plant spacing in differeat variety  973
 
kg/ha. CV - 13.3%.
 

Table 8. l.:.Ilizer reeponbe In Maize. Hbo plain. 1986 
Iat cycle.
 

Fertilizers Applled 
 Grain Yielda 
 Yield Increase
(kg/ha) 
 (kg/ha) 
 Over check (Z)
 

N P205 K20 Org. Ekona Yellow KaaI - I Ekona Kae.. - I 
manure Yellow 

O 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 5377 21.1 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
 

a 
Average of six replicationa. 
 LSD (51) - fertilizer levels 
- 933kg/ha; LSD 
(51) - variety 
- 499 kg/ha; CV - 21.77%. 
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Table 9. 	Fertilizer response in cowpeaa

Hbo plain, 1986 
lat cycle.
 

Fertilizers A 
lied ,/h) 
 Mean Grain 
 b Increase Over
N P205 K20 Org. 
 Yield (kg/ha) 
 Check (Z)
 
Manure
 

0 0 
 0 0 
 886
 

30 50 
 0 0 
 999 
 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
 

a Variety 
- V 506; b 
Average of 	six replications. 
 LSD (5%) -	55.19
kg/ha; CV 
- 4.51.
 
b Average of six replications. 
 LSD (5%) 
- 55.19 ku/ha; CV 
- 4.5%. 

Table 10. 	 Fertilizer response in Soybean s
 

Mbo plain. 1986 1st cycle
 

Fereilizereappled k/ha) 
 Grain Yieldb 
 Yield Incredse

N P205 
 K20 Org. 
 (kg/ha)
Manure	 Over Check
 

0 0 0 
 0 
 869
 
30 50 
 0 0 
 1183 
 36.1
 
30 100 0 0 
 1511 
 73.9
 
30 150 0 
 0 
 1541 
 77.3
 

60 150 30 0 1647 
 9.5
 

0 0 0 
 10.000 
 1842 
 112.0
 
60 150 
 30 5,000 
 1502 
 72.8
 

a Variety 
- Sj 199; 
b Average 	of six replications; LSI 
(5Z) -285.45
kG/ha; CV - 16.8.
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Table 11. Fertilizer responase in lSweet Potato. a

Hbn plain. 
 1986 lot cycle.
 

Fertilizers Applied (k /ha) 

N P20 5 K20 Org. 

Manure 

0 0 0 0 

40 40 40 0 

40 60 60 0 

60 60 80 0 

80 80 100 0 

O 0 0 10.000 

80 80 100 5,000 

Fresh Tuberb 

Yield 

(t/ha) 


11.63
 

15.02 


16.69 


14.79 


14.75 


15.79 


17.19 


Yield Increase
 
Over Check
 

(2)
 

29.15
 

43.50
 

27.17
 

26.83
 

35.77
 

47A1
 

a Variety - TIBI b Average of six replications; LSD (5%)  2.32
 
t/ha: .
 

Table 12. Effect of different nutrients on the 
percentage of empty
uhells in peanuts at mho plain. 
 1986 ]at season
 

Treat. Nutrients Applied 

No. 
 (kg/ha) 


I (heck (no fertilizer) 


2 Dolomite 
- 3000 kg/ha 


3 Triple Super phosphate 
100 kg P205 /ha 


4 
 Single Super phosphate (100
kg P205 + 60 kg s/ha) 

5 N20 -
P205 100-K 20 60 


6 N20- Po 100-Ko6o+ 
lomite 3000 ig/ha 

7 N- - 05100-K2o 6 0+ s
 
90 kg ha 


8 Dolomite 
- seed treatment 


9 N PO 5 100 -K 060 + B2
?iuiar oprayi 


Number of 
 Percent Empty

Shells/sg.m. Shells
 

filled empty
 

324 77 
 19.6
 

422 
 82 
 16.3
 

321 
 76 
 19.0
 

335 73 
 18.6
 

334 87 
 16.3
 

380 78 
 17.2
 

338 93 
 22.4
 

398 77 
 16.2
 

358 75 
 17.1
 

Average of four replications. 
 CV - 10.98Z. Treatment effects werestatistically insignificant. 
 Plot size 
- 16m ; variety - A657,
Date of seeding - 4 April, 1986.
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Table 13. Crop yields in a rice-based cropping pattern trial at Mbo
 
plain. 1985 and 1986a
 

Crop First SeasonGrain Yield (kg/ha) LERb 
Second Season
Rice Yield c 

Association 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
 

Cowpea 606 
 - 1.76  -

Maize-sole 4437 3340 
 1.00 1.00 
 1573
 

Peanut-sol. 
 0  1.00  -


Soybean sale 625 1553 1.00 
 1.00 1739
 

Cowpea-sole 613 
 - 1.00  -


a 
Average of four replications in 1985 and of six replications in
 
1986.
 

b LER - Land Equivalent Ratio
 

g CV - 20.5% 
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Fig. 1. Meteorological Data, Mbo Plain (1986) 

Sunshine hours 5 

5004 

22 

400243 

200 

AV. 

10 
°166 

TEMP. °C 
-. ''E '-, o,

2 TEMP1I .C 

MIN. OC 

20 

". 
.2 

12". 

0 

L 

:u 

J F H A J04 0 

184
 



Fig. 2. Meceorological Data, Ndop Plain (1986 growing season). 
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_-. L S Af R ON (l'liY 

I N T R 0 D U C V 1 0 N 

The NCRE Cereals Agronomy Unit devotes 70% of its research ef
forts to maize agironomy and 30% to sorghum agronomy. 

This research - which started in 1982 - has been conducted in the 
main maize and sorghum-growing regions of the Adamoua, Nlr th and 
Extreme North Provinces (6 to 13 latitude N, 160 000 km-). For 
research purpose, the area is divided into the following main 
regions (each subdi ,ided into subzones): the highland plateaux of 
Adamaoua , the subhuini d 1owl and savanna, and the sem i-ar id Iowl and 
savarna. 

Maize and sor. lhum are two important cereals crops in Nor thern 
Cameroon. They are cultivated mostly by small farmrers. They are 
of ten grown as sole crops, iitercrops and, In r otat ion wi th 
cotton and/or legume crops (mostly groundnut and cowpea). The 
cropping sys tems vary with the agroclimatic and marketing condi
t ions. Their ma in uses iiicludes: human food, feed and fodder for 
livestock, local beverages, fuel, feices. Maize is also consumed 
Igreen" during the hungry period to fill the food deficit. 
In Northern C(ameronn, the maize area Under traditional and in ten

sive cultivation is estimated to be around 70 000 hectares. It 
has increased significantly in the last five years (partly as a 
result of the introduction of better varieties and cultural 
practic es) , and wi 11 cot inue to increase in the near future 

particularly in the suhl mid lowland savanna and the highlands of
 
(Adamalh .
 

The to ta I area under so Ighum p roduc t I on ( r a 1 ny season and off
season) i s about 430 000 hectares. the sorghum production is 
located mainly in the lowland semli-arid subhUmid savanna. 

Farmers I in many areas show great interest for the maize and 
sorghum crops and have requested agronomic packages about their 
cultivation). Relatively little agronomic research on these crops 
was conducted in Northern Cameroon before the start of the NCRE 
Project. . I nce 1932, atjronom i c res!e~arch on these crops have 
Intensified in Northern Cameroon iin close cooperation wi th the 
NCRE maize and sorghum breeders, the agricultural agencies. Our 
NCRF agronomic research i,: production oriented - aiimed at alI 
viatingj the man agronomic constraints for increased maize and 
sorghum production - taking into consideration the different 
cropping systems used in the different cereals growing regions 
and developping improved and adapted cultural packages for the 
farmers of the different regions of Northern Cameroon. Our re
search results have been so far quite encouraging. 
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The -fol1lowing have been ident i ic aed l'i11rot11 at I-L r 1irr a n1t'C: C0 11S trI 
for i ic r eased ma i ze a nd j r IhUm pro uc t 1o n No tI C 1amer oo i: 

- Lack of sui tab Ie ma nz and sorglum vail eLi en Ii soIIie kL)nes 
- Lack of adequate cropping systems to maintain long-terw 

c]-of and -noiI pliihiItivi ty. 
- Insuf t iient raintil I Ii 1 nm ii t "t ,,ivaina and an 

terratic rainfal 1 paLttLer, n i i iiarry jrwean.
 
- Water runoff lose:,, and no I eie , ni on, part I. u I ar ly in the 

lowland savanna. the type of intensive and agren'iive rain-
Iall i causlig ero,ion problems in the I ra(Ii Ie soils of 
the lowland iavain, when c:u It va tech . AI sUbs tan t i a I IMOLot 
of rain in lost by run-off. 

- Soil fertility problIems, deficiency of several nutrient 
elements (partiLular lyI) N and P, 5, Mg ) and low level of 
orclan 1c ma t ter in mariy no In. So i I a c id ty a dirlhrigh P 

fi)ation in the f v'rrall itii ,o iIs of th L. high and of 
Adaniaoia. 

- I nadequate know ledle on UturaL I rac t ices ( so i I and water 
management , plant ng da tes, plant densi t i es, i n terc r-opp i rig 
techniques, soi I and seed treatments, irrigation, 

- Weeds problems. 

- Disease and pests (termites, horers, birds, striga, mon
keys, bI ights, streak). 

- Crop lodging. 

- Inadequate post harvest techn I ogles and lack of proper 
storage facilities. 

- MIrket Ing prob leTI. 

The research strategiens a id priorities summarized in this work
plan were developed Ia a result of suglgestions from agricultural 
agencies and fariners, and experience and knowledge accumulated in 
the last four cr(pping seasonoo 

RESEARCIH OPERATIONS CONDUCTED IN 1986 

During the,, 1936 cropping season, we have conducted a series of 22 
field trials on maine a~ZLonom and 20 field trials on sorghum 
agnornyom_ ii tIIe lowland savanna and the high 1and plateau of 
Odamaoua.
 

Studie s on Water and Soil Management and Conservation with Maize 
and Sorghum ii the Lowland Savanna of Northern Cameroon. 

The main objective of this operation wan to evaluate the effect 
of different techniques ot land preparation, tied ridges and 
other practices associated with water and soil conservation and 
water Us-, - f ic i ency on the per forimance and y i el d of i mproved 
ma ize and sorghum varietiesn in the lowlaid savanna of Northern 
Cameroon. Ain additional objective was to compare thr results 
obtained on-station versus on farmers'flelds as to the efficiency 
of these techniques. This research operation started last year. 
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In 1986 - responding to reruests of the extension agencies, the 
emphasis was placed on test ing the effeciency of tied ridges vs. 
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 of maize and sorghum was also evaluated. Furthermore 
some prelIminary studies -ere ma d oi redticoed and miimum t i I Iage 
with maize and sorghum. 

This year we have also started a study on strip cropping of crops 
with legume crops (grain and green manure crops). The main idea 
of this i osearch was to develop a cropp ing system - as an 
alternative to the system used by most farmers - which reduce 
rainfall water run-off and soil erosion - two major constraints 

in the whole region. Finally on a vertisol of Karewa, we have 
conducted an observational trial involving 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 in Northern Cameroon. 

This study started in 1993 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 wrre 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 yield 
potential after cotton. Varietal response to these factors was 
measured using a hybrid SR-52 and an open pollinated variety 
SHABA I (newly released variety by NCRE). Some trials were also 
conducted to evaluate the effect of different rates and sources 
of fertilizer on maize yield in different locations of the Ada
maoua in an effort to make some preliminary recommendations on 
the basis of available fertilizer in the region. 

Furthermor e we have continued the lime and P Studies under three 
cropping systems (maize-maize, maize-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 Soil Insecticides and Seed Ireatment 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 interesting. In 1986, this operation was conducted 
mainly to compare the effect of different insecticides as to 
rates, ways and times of application and seed treatments on plant 
-stablishment and yield of maize and sorghum in 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 these trials
 
was to evaluate the response of several improved maize varieties
 
to planting dates in two locations of the Adamaoua Province. The
 
ultimate objective is to make recommendations to the farmers 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 
lowland maize breeders.
 

The main objective was to 
compare the yirld potential of three
 
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 ago and involved mostly intercrop
ping maize with cowpea. In 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 test farmers'
 
acceptance of the new improved varieties of maize and sorghum in
 
Northern Cameroon. The maize varieties were: 
CMS8501 (a promising
 
90 day variety for the Sudano-Sahelian region), SHABA I (an open

pollinated variety recenty released by the NCRE for 
the highlands
 
of Adamaoua. The sorghum varieties are: S-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 CLASSIFICAIION RAINFALL RAINY DAYS 

1. IRA GUE]ALL MAYO ISANAGA Alluvions peu dvuludes 635.2mm 53 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

IRA GUIRING 

IRA SOUCOUNDOU 

1R, 3ERE 

IRA SAGUERE 

IRA HAKEBI 

KAREWA FARM 

;CHOLLIRE 

MBE FARH 

DIAMARE 

MAYO LOUTI 

BENDUE 

BENOUE 

KAELE 

BENOUE 

MANO REY 

VINA 

Alluvions r~centes 

Sol rouge tropical 

Planosol 

Sol Ferrugineux tropical 

Sol Ferrugin ix tropical 

Sol Vertic 

Sol Ferrugineux tropical 

Sol Ferruyineux tropical 

783. 5 mm 

937.9mm 

1018.3mm 

891.7mm 

679.3mm 

757.3 mm 

1184 mm 

1371 mm 

59 

69 

61 

66 

65 

72 

78 

-

10. 

11. 

12. 

IRA TOUBORO 

IRA MBANG NBIR 

SODEBLE SSANDE 

NI 

MAYO REN 

LA V:\A 

LA VINA 

Sol Ferrugineux tropical 

lessiv6 

Sol Ferralitique 

Sol Ferralitique 

1030 mm 

1455.4mm 

Not availbie 

92 

122 

-



GENERAL COMMENTS CONCERNING OUR 1986 AGRONOMIC RESEARCH ON 
 MAIZE
 
IN NORTHERN CAMEROON.
 

1. The maize experiments were planted during 
the months of April

and 
 May in the Adamaoua Province, and during the months 
of
 
June and July in 
the North and Extreme North Provinces.
 

2. Specific information concerning 
the soil, climatic, biotic and
 
management factors 
for 
 each site is discussed in the NCRE
 
Annual Report 1985.
 

- The principal mai7e varieties used 
as tests crops in 
our trials
 
were: SHABA I and SR-52 in the highlands of Adamaoua, and 
TZPB,

Mexican 17E, CMS-8501 and Safita 28 
in the lowland savanna.
 

- As land preparation, we used a tractor to 
plow and disk the
 
soil 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 Cameroon, 
 and following the recommendations of the IRA Maize Commit
tee - emphsisi was put on evaluation of the yield potential of
several improved 
 varieties under different management levels 

different locations, soil and water management (use of tied

at
 

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 soils 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 hiqhland plateaux of Northern

Cameroon have anoo tential for successful and profitable
maize production. Maize grain yields recorded in 1986

experiments raised up to 
10 t/ha for the variety CMS-8501 in

the lowland savanna, 
and up to 12 t/ha for the variety SR-52

in 
the highlands of Adamaoua. In far-mers fields, the maximum
 
yield went up to 7 t/ha 
with the variety T2P8.
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£j. 	Maize growth and yield were relativel___qod in most research
 
sites - in
even the Extreme North (the semi-arid Lones). This
 
situation is 
 partly due to a better rainfall regIme (more

abundant and 
regularly distributed rainfall 
in 	1906).

However, in some 
locations plants were negatively affected by


rainfall water run-off, soil 
erosion., termites__d, 
 lagn__od
_

and mannesium 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 farmers' fields a relative low maize 
stand -which has
 
reduced yield substantially.
 

MAIZE RESULTS AND INTERPRETATION
 

WATER AND SOIL MANAGEMENT AND CONSERVI ION 
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-8501 Mexican 17E and
 
Safita 28. A split plot design was used 
in 	these trials.
 

The discusion of 
the results is summarized in the following
 
sect ions.
 

a) 	There was a 
highly significant coifference between treat
ments at Soucoulndou, Bere, 
 and Makebi. use of
The tied
 
ridges was up to 22% 
 over the check- l.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 
 in tropical ferruginous soils of pre
dominantly sandy 
texture (Alfisol). It was observed in most
 
plots with tied ridges a better water retention, less run
off and less 
soil erosion damage. Therefore the risks of
 
drought stress ,sere relatively reduced for the maize plants
 
in these plots.
 

b) 	The yield of both varieties showed highly significant dif
ferences at Soucoundou and 
Makebi. CMS-8501 out-performed
 
Mexican 
 17E and Safita P13. 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) 	 From the analysis of data and our observations, it was 
concluded that tying the ridges every 5 m seems to have the 
most beneficial impact, on the average resulting in higher 
yield or net benefit. 

d) At Sanguere, there was a 22% raise in gra.in yield due to 
tied ridges but significant differences among treatments 
were not found. 

e) 	At Guirinq, a yield depression was observed (although
 
not significant statistically).
 

f) 	Recommendation - this study should be continued at more 
locations, and with different planting dates (early versus 
late planting) to confirm our reoults. 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 17E CMS - 8501 
 TZPB CMS-8501 SAFITA 2B 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 5m)
 

4. Tied ridges 7644 9316 6686 
 6872 6221 6740 
 5023 7932
 
kevery 7.5m)
 

AT SOUCOLINDOU: FT = Sig 
 1%); Fv = Sig (1%); FTXV = N.S. LSD = 520 CV= 8%
 

AT BERE FT = Sig (1%); Fv = N.S.; FTX V = N.S. LSD = 460; CV= 8%
 
AT MAKEBI FT = 
 Sig (1%); Fv = Sig (1%); FTXV = N.S. LSD = 440; CV= 7%
 

AT SANGUERE FT = N.S; F V = N.S. CV = 1C,
 

AT GUIRING FT = N.S; FV = N.S. CV; = 15%
 



FERTILIZATION MANAGEMENT ON MAIZE 
UNDER DIFFERENT CROPPING
 
SYSTEMS IN NORTHERN CAMEROON. 

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 waai 
Mbang Mbirni. Two varieties were used:
 
SHABA I (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 is summarised in the fullowing 
sect i ons. 

a) 	As observed in the previous years, the hybrid SR-52 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-'32 was up to 12 t/ha as compared to
 
10.6 t/ha for SHABA I (which represents an increase of 1349
 
kg/ha, 13% over 
SHABA I). This relative superiority was
 
lower than that of last year (2.2 t/ha, 31%).
 

There was a significant difference bctween 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 105%). In the case 
of SHABA I, it was up to 
5039 kg/ha (an increase o1 89% over the check). 

b) 	 As compared to 198b results, the response to fertilizer was 
of lfuer magnitude. The absolute grain yield were much 
hiqher at all levels of fertilizer whenever maize was 
planted after a fertilized crop (cntton) 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 yeais, maximum yield was ob
tained with 
 the use of MS04. 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 P 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.
 

8. 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 1050 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 planted after fallow. c) Mbe
 
MINAGRIC Farm), about 600 m. elevation with a tropical 
ferru
ginous soil (Alfisol). The preceeding crop tAs 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
 
Adamaoua Province whenever appropriate management is given 
to
 
the crop. It was recorded that maximum grain yields of 
 8.5 
tlha 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: [here 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 if they want to achieve a good yield with maize and
 
maintain the productivity of the cropping systems.
 

c) 	The use of 100 kg of fertilizer (20-10-10) and 150 kg/ha of
 
Urea resulted in 
an increase of 2.5 t/ha (with a potential
 
value of 156.780 FCFA. At the subsidized cost of 2.500 FCFA
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per bag of 50 kg, the rertilizer applied would cost a total
 

of 12.500 FCFP - which would give a net benefit of 144.280
 
FCFA. Every kg of fertilizer is associated to a benefit of
 

577FCFA. On the average, there seems to have been no signifi

cant difference between the three sources of fertilizer.
 

d) 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 (80%
 

over the check), for hybrid SR-52 and uLp to 4.3 t!ha (11%
 

over the check) for SHABA I. On the average, the hybrid SR-52
 

responded more to applied fertilizer.
 

e) 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, uniform 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
 
lowland 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, IBANG MBIRNI (1986)
 

TREATMENTS (kg/ha) SHABA I SR-52 (IYaRID) 
N P205 kg/ha RGY (%) kg/ha RGY (M)
 

1. 0 0 
 5666 100 5883 
 100
 
2. 0 75 
 5972 105 6637 113
 
3. 0 150 6157 110 6723 114 
4. 0 225 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. 100 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 1 20 MgO 10697 189 12046 205 
19. Y + 20 S .9253 163 11486 195 
20. Y 
 87i 155 9741 166
 

Y 150 N + 150 P205; treatment 19 SODECOTON fertilizer (15-20-15-6 5-1 B)
 

Treatment 20 = DAP (Diammonium phosphate 18 
- 46); treatment 18: = scurce of Mg is Mg S04 ( Kieserite) 
For SHABA I: FT Sig.(1%) LSD = 1049 C.V. = 13% 

For SR - 52: FT Sig.(l1) LSD o 1203 C.V. = 13%
 



TABLE 
 EFFECT OF DIFFERENT RATES AND SOURCES OF FERTILIZER ON MAIZE GRAIN YIELD IN THE PROVINCE OF ADAMAOJA
 
WAKWA AND MBE (1986) 

WAKWA MBE 

TREATMENTS 
Yield. 

SHABA I 
Yield increase Yield 

TZPB 
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 " " " " 9067 2738 43 658d 3124 90 
4. 300 kg/ha of . " ."" " 8913 2584 41 6900 3036 99 

5. 100 kg/ha of DAP (18-46-0) 8519 2190 35 5878 2414 69 
6. 200 kg/ha of DAP 8278 1949 31 6361 2897 83 
7. 300 kg/ha of DAP 8563 2234 35 7497 4044 116 

8. 100 kg/ha of (20-10-10) 8300 1971 31 6077 2613 75 
9. 200 kg/ha of .... 8541 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: FT = N.S.; FREP 
= N.S.; C.V. = 14'. 
AT MBE: FT = Sig. (1%); FREP = (1?0); LSD = 588; C.V. =8%. 



TABLE 
 EFFECT OF DIFFERENT RATES AND SOURCES OF FERTILIZER ON MAIZE GRAIN YIELD IN THE PROVINCE OF
 

ADAMA0UA, MBANG MBIRNI 
(1986)
 

NBANG MBIRNI
 

TREATMEN1TS 

SHABA I 
 HYBRID SR  52
Yield 
 Yield increase 
 Yield 
 Yield increase
 

kg/ha 
 kg/ha 
 kg/ha 
 kg/ha
 

1. Control 

6053 


2. 100 kg/ha of (15-20-15-6-1) 
7036
 

8063 
 2010 
 33 
 10860 
 3824
3. 200 kg/ha of 54
" " " " " 8809 
 2756 
 11581
4. 300 kg/ha of " " " 
46 4545 65" " 9549 
 3496 
 58 
 10641 
 3605 
 51
5. 100 kg/ha of DAP (18-46-0) 8238 
 2185 
 36 
 10882 
 3846
6. 200 kg/ha of DAP 55
 

8303 
 2250 
 10663
7. 300 kg/ha of DAP 
37 3627 52


10357 
 4304 
 71 
 10969 
 3933 

8. 
100 kg/ha of (20-10-10) 9176 

56
 

3123 
 11231
9. 200 kg/ha of 
52 4195 60
.
 ' 
 9527 
 3474 
 11275
10. 300 kg/ha of 
57 4239 60
.. .. 
.. 
 10051 
 3998 
 66 
 12673 
 5637 
 80
 

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 MBANGMBIRNI: 
 For SHABA I = F = Sig. (1%); 
 FREP Sig. (1%); LSD = 839; C.V. = 9%
For SR - 52 FT = Sig. (10); FREP 
 = Sig. (1%); LEC, = 839; C.V. = 10' 



EFFECT OF SOIL INSECTICIDES AND SEED TREATMENTS ON PLANT ESTABLI-

SHMENT AND YIELD 
 OF 	MAIZE IN THE LOWLAND SAVANNA 
 OF NORTHERN
 
CAMEROON.
 

A. Effect of Several Rates, 
 Ways and Times of Applications of
 
Soil Insecticides on the Performance and Yield of Maize 
 in the
 
Lowland Savanna.
 

1. Maize varieties used as test crops are: 
 Mexican 17E and CMS
8502 at Soucoundou, 
 Safita 28 at Makebe, and TZPB at
 
Kismatari.
 

The trial 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 1OG is granular soil
 
insecticide with carbofuran as 
active ingredient, and Mocap

1OG 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 1996, there was a highly significant difference between
 
treatments. Grain yields in 
the treated plots raised up to 10
 
t/ha for CMS-8501, 8.7 t/ha for Mexican 17E, 
and 6.6 t/ha for
 
Safita 28. As observed 
in 1985, the plots treated with Fura
dan OG had maize plants with better 
seedling establishment,
 
better stand and more vigor, 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 lOG 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 obtained a yield

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) 	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 is 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 19B6.
 

e) 	Treatments of maize seed with Marshal 
25ST only gave impor
tant yield increase of up to 1.533 t/ha (21%) for Mexican
 
17E, 1.832 kg/ha (23%) for CMS-8501 at Soucoundou while it
 
was up to 736 kg/ha at Makebi. Marshal 25 ST was used at the
 
rate of 3 kg/lO0 kg of maize seed.
 

3. 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)
 

TREATMENTS 


1. Control (Thioral) 

2. Furadan (X) applied at planting 


3. " at 30 DAP 

4. split: ( X) at planting
 
+ ( X) at 30 DAP 

5. Furadan ( X) applied at planting 


6. "" at DAP 


7. " split (V4X) at planting 
+ (V4X) at DAP 

8. Mocap (X) applied at planting 


9. " split (X) at planting 
+ ( X) at DAP
 

10. Furadan (X) split ( X) at planting 


+ ( X) in the whorl 

11. Seed treated with Marshal 25 ST 


12. Seed treated with Marshal 25 ST 

+ ( X) Furadan at 30 DAP 

SOUCOUNDOU 

Mexican 17E CMS - 8501 

Yield 

kg/ha 

Yield increase 

kg/ha 

Yield 

kg/ha 

Yield increase 

kg/ha 

7254 

8684 

8187 

-

1430 

933 

20 

13 

7945 

9713 

9500 

-

1768 

1555 

-

22 

20 

8415 

8704 

7855 

8767 

1161 

1450 

601 

1513 

16 

20 

8 

21 

10565 

10459 

9330 

9628 

2620 

2514 

1385 

1683 

33 

32 

17 

21 

7378 

7710 

124 

456 

2 

6 

8946 

8712 

1001 

767 

13 

10 

8199 945 13 9415 1470 19 

8787 

8290 

1533 

1036 

21 

14 

9777 

10224 

1832 

2279 

23 

29 

- 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 For Mexican 17E = FT = Sig. (1%); LSD = 651; C.V.; = 9%. For CMS-8501 = FT = Sig. (1%) ; LSD= 678; C.V. =7%
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TABLE EFFECT OF DIFFERENT RATES AMD TIMES OF APPLICATION OF SOIL INSECTICIDES ON MAIZE GRAIN YIELD IN THE 

LOWLAND SAVANNA, MAKEBI (1986) 

MAKEBI
 

TREATMENTS 
 SAFUIA 28
 
Yield 
 Yield increase
 

kg/ha kg/ha
 
1. Control (Thioral) 5214 
 - _
 
2. Furadan (X) applied at planting 
 6160 
 946 18
 
3. " at 30 DAP 
 6097 
 883 17
 
4. split: ( X) at planting 1073
6287 
 21
 

( X) at 30 DAP
 
5. Furadan ( X) applied at planting 
 6539 
 1325 25
 
6. " . .. at DAP 
 5698 
 484 9 
7. " split (V4X) at planting 

1157
6371 
 22
 
8. Mocap (X) applied at planting 
 5257 
 A2 1 
9. " " split ( X) at planting
 

( X) at DAP 
 3785 (-1429) C-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 

t ( 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 = Da.s after planting 
AT MAKEBI: FT = Sig. (1,); FBL = Sig. (10); LSD = 612; C.V. = 10% 



B. EFFECT OF SEED TREATMENT ON PLANT ESTABLISHMENT AND YIELD OF
 
MAIZE IN THE LOWLAND SAVANNA.
 

1. 	 These observational trials were carried out to compare the
 
efficiency uf the seed treatment Marshal 25 ST with that of
 
Furadan lOG and Thioral (control) on maize performance in
 
several locations of the lowland savanna and to evaluate the
 
varietal response to these treatments.
 

2. 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/l00kg of seed). Thioral - which is used
 
as standard seed treatment by farmers - is a chemical with
 
25% IMID and 25% heptachlore.
 
Furadan IOG is a granular soil insecticide with carbofuran as
 
active ingredient. A split plot design was used in these
 
trials.
 

3. Discussion of results is summarized in the following sec
tions.
 

a) 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 yield increase
 
with Marshal 25 ST was about 1832 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 (666 q/ha) is about 4224 FCFA/ha
 
while that of Furadan lOG (10 kgs/ha) is about 12.000 FCFA.
 
All these considerations would make the use of Marshal rela
tively attractive to the farmers.
 

b) At KISMATARI: There was a strong and significant response to
 
the treatments. Plots with Marshal 25 ST and Furadan lOG gave
 
higher yields than those of 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 10G is
 
independent of the varieties. On the average, the yield
 
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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Thiora! does 
 not seem to be an 
effective seed treatment
case 
 of severe infestation of termites and or/soil 
in
 

insects.
The 
 low density observed 
in many farmers field 
 is probably
relatej 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 soil
pests prevailing 
 in this zone. Further study is needed on
this matter before a final conclusion can be reached.
 

c) At GUIRING: There was no 
significant difference 
between
treatments, 
 and for the interaction between and
treatments

varieties. However 
there was a significant difference between
varieties. CMS-8501 
out-yielded TZPB by 26% 
(1825 kg/ha). The
fact that CMS-8501 shows a 
particularly good performance
Guiring at
makes it attractive as 
a potential 
for the sudanosahelian zones. 
The maize crop at 
this site was little affected 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
response was observed 
to seed treatments at 
Guiring.
 

Recommendations: 
 In view of the interesting 
 results,
investigative effort will 
this
 

continue including other seed 
treatments at several locations of 
lowland and upland savanna.
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TABLE EFFECT OF DIFFERENT SEED TREATMENT ON MAIZE CRAIN YIELD IN THE LOWLAND SAVANNA, KISMATARI (1986) 

KISMATARI 

TREATMENTS 
Yield 

kg/ha 

TZPBYield increase 

kg/ha 

Yield 

kg/ha 

04S-8501 
Yield increase 

kg/ha 

1. 

2. 

Seed treated with Thioral 

(control) 

Seed treated with MARSHAL 25 ST 

5475 

6340 865 16 

513333 

6435 1332 26 

3. Seed treated with Furadan 10 G 6576 1101 20 7174 2061 40 

AT KISMATARI : 
 =
FT Sig. (5); FV N.S.; FTX V = N.S.; 
 LD 980; CV. = 12,
 



TABLE EFFECT OF DIFFERENT SEED TREATMENT ON MAIZE GRAIN YIELD IN THE LOWLAND SAVANNA, GUIRING (1986) 

GUIRING 

TREATMENTS 

Yield 

kg/ha 

TZPB 

Yield increase 

kg/ha % 

Yield 

kg/ha 

CMS-8501 

Yield 

kg/ha 

decrease 

1. Seed treated with Thioral 

(control) 
7016 - 8916 

2. Seed treated with MARSHAL 25 ST 7033 17 - 8827 (-89) c-I) 

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 MA1IE IN NORTHERN CAMEROON
 

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 is interesting to note that
 
a striking yield 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
 
354 kg/ha (21.210 FCFA) for SHABA 1, 541 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 I.
 

3 - As observed in 1985, the rate of yield loss was greater for 
the hybrid than for the open pollinated varieties. This 
finding is 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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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.
 

b) MBE 

1. 	The same tendency described for Mbang Mbirni was observed for
 
TZPB and CMS-8501. 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 Juno. 
 More
 
research is 
needed to confirm this observation.
 

2. 	 Between 5 and 
12 June, the yield decrease was about 2931
 
kg/ha for CMS-8501. Mean-while for TZPB it 
was 	3222 kg/ha.

The lower yield decline may be due to 
the 	fact that CMS-8501
 
has shorter maturity cycle than T2PB. 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-9 seeds and the seedings.
 

Recommendations: 
 More research should be conducted in other
 
locations 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 ADAMADUA, MBE (1986)
 

Planting dates 
Yield 

kg/ha 

CS-8501 
Yield decrease 
kg/ha RGY(%) 

Yield 

kg/ha 

TZPB 

Yield decrease 
kg/ha RGY ( ) 

22 May 

29 May 

5 June 

12 June 

19 June 

8480 

8021 

8575 

5644 

5562 

-

.459) 

+135 

(-2836) 

(-2918) 

100 

95 

94 

67 

66 

8225 

7904 

8196 

4963 

4744 

-

(-321) 

(-29) 

(-3263) 

(-3481) 

100 

96 

92 

60 

58 

AT MBE: FT Sig (1,) ; Fv N.S.; LSD = 349; Fv N.S ; TXV = 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) 

Planting Dates 

Yield 

SHABA I 

Yield decrease 

HYBRID SR - 52 

Yield Yield decrease 

LOCAL VARIETY 

Yield Yield decrease 

2 May 

kg/ha 

7963 

kg/ha RGY (Z) 

100 

kg/ha 

10315 

kg/ha- RGY (S) 

1100 

kg/ha 

5883 

kg/ha RGY (S) 

- 100 

9 May 7817 (-146) 95 9712 (-603) 99 5688 (-195) 97 

16 May 5338 (-2478) 58 5919 (-3793) 68 3355 (-2333) 58 

AT 

RGY 

MBANG MBIRNI FT = Sig. (1%) 
=Relative grain Yield. 

LSD = 554 C.V. 18%; F = Sig. (1%); LSD V 1253; FTX V = N. 
V = N.S 



PERFORMANCE OF 
 SEVERAL IMPROVED MAIZE VARIETIES AT DIFFERENT
 
LOCATIONS OF THE LOWLAND SAVANNA.
 

1. 


2. 


3. 


a) 


b) 


4. 


These trials were cunducted in cooperation with the NCRE
 
lowland maize breeders. This study was undertaken to compare

the yield 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) TZPB -
KB,
 
b) Mexican 17E, and c) CMS-8501. A R CB design was used 
 in
 
these trials.
 

The discussion of the results 
is summari'ed in the following
 
sections.
 
In 1966, 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 13%.
 

At Pitoa, although on the average, CMS-8501 was superior to
 
TZP8 and Mexican 17E, but 
the difference was not significant.
 

Considering all the trials in which 
the variety CMS-8501 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 TZPB or Mexi
can 17E. It has shown 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 this variety shOuld be tested 
next year in
 
farmers' fields to compare our 
results obtained on station
 
versus those of farmers' fields.
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TABLE GRAIN YIELD OF MAIZE CMS-8501; TZPB (K81) 

SEVERAL LOCATIONS OF THE LOWLAND SAVANNA, 

P ITDA 
SANCUERE 

CMS-8501 
 TZPB Mexican 17E 
 C
CMS-8501 
 TZPB 

REPLICATIONS (kg/ha) (kg/ha) (kg/ha) 
 REPLICATIONS (kg/ha) (kg/ha) 


1 10 010 8585 7343 
 1 
 8546 7416 


2 9 493 8670 
 9486 
 2 
 7516 
 7219 


3 
 9 838 9010 
 8415 
 3 
 9164 7787 


4 
 8 716 8840 8168 
 4 
 8497 6322 


5 
 9 925 8670 8663 
 _
 

AVERAGE 
 9 596 8755 
 8415 
 8431 
 7186 

FOR PITOA F V = N.S. ; FREP = N.S. C.V. 7% 

FOR SANGUERE: =
FV Sig. (1%) ; FRCP = Sig. (5%); FVXR N.S.
= C.V = 8%
 
FOR TCHOLLIRE: 
 FV = Sig. (10) ; FREP = Sig. (1%); FVXR = N.S. &-V = 6% 

AM) MEXICAN 17E 

1986 

REPLICATIONS 


1 


2 


3 


4 


IN 

TICHOLLIRE 

CHS-8501 TZPB 

(kg/ha) (kg/ha) 

8284 7373 

8681 8010 

9400 8475 

8358 7372 

8358 7372 



AVERAGE GRAIN YIUIID W- MAIE CMS-05I1, 
IZPD AND MEXICAN 17E
 

IN A;IRONCIM IC IItIAL S AICII)S,; I IrA I IDNS 
 (1906) 

CMS-8501 
 TZPB MEXICAN 17E
 
A. Extreme Nnrth kg/ha kg/ha 
 k/ha
 

1. (AlI rrirq 1 611 
 7066
 

2. Hikohi 6H19 

H. North
 

5.! ,11 tju i 9 519 
 - 0185 
4. Herv 
 6767 
 6600 
 8351
 
5. P itm 9596 
 8755 
 8415
 
6. Kinamttiri 
 6240 
 6130 
 .
 
7. Suorpir.n 
 194
51 
 71116 
 4796
 
ii. 111o III 'i 
 t-v03,)B 7372
 
9. K I o'lr (oi I ;ll I ,(lJi[,I r t) Il(III( 73811
 

10. K;irwaj (m IImt 
h ri) 6 711 
 C234 

C. Adnmnnuo
 

11. Mbo 
 7256 
 6806
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STUDIES OF INTERCROPPING MAIZE WITH GROUNDNUT 
 IN THE LOWLAND 
SAVANNA OF 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 
(1I1 115 days) versus CMS
8501 (90-95 days). 
 The groundnut varieties used were: 55-437 (90
days) versus M-513 - 77-1 (115 days). The cowpea varieties used
 
were: TXV-5236 (80 days cycle) versus VYA Motourwa (90 days

cycle). The maize/cowpea was planted using a 
pattern of two rows
 
of maize alternating with two of
rows cowpeas with a planting

distance ot 80 cm between the ihe
rows. m, ize/goundnut was
 
planted using a pattern of rows
two of maize alternating with 5
 
rows of groundnut. The distance between 
the maize rows was 90 cm 
while the distance between the qroundnut iows was 00 cm. 

a) 	 The planting patterns used in these trials seem to be quite
practical. They facilitate the management operations, like
 
relay planting, weeding, 
 fertilizer application and harves
ting. It would be interesting to test these patterns on
 
farmers' fields 
in different locations.
 

b) In both trials, average grain yield 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
 
intercropp ing.
 

The extra income 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.
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CMS-8501 performed
maize variety

d) Regarding Monocroppin.: 


trials. Groundnut variety M-513-77-1
in both
better than TZPB 
7
 

than 55-43 .
performed better 


to be
the best association appears
Regarding Intercropping: 

with the groundnut variety M-513-77-1, 

and CMS-8501
 
CMS-8501 


On the average, maize variety 
CMS-8501
 

with cowpea TVX-3236. 
 outM-513-77-1
and groundnut variety
TZPB,
out-yielded 
 this obseris no clear explanation for 
yielded 55-437. There 
 has a shorter matu-

The maize variety CMS-8501 which 
vation. 


rity cycle may be better suited 
for intercropping.
 

sorghum/groundnut
Study on intercropping
Recommendation: 
 year to confirm
 
at several locations next 


should be continued 


the results obtained at Kismatari.
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TABLE INTERCROPPING EXPERIMENT: MAIZE WITH GROUNDNUT IN THE LOWLAND SAVANNA, KISiATAIJ (1986) 

TREATMENTS 

Maize 
 Croundnut OX) 

1. TPB + 55 -437 
 0.58 


2. CMS-8501 + 55 -437 
 0.43 


3. TZPB + M513 -77-1 
 0.50 


4. CMS-8501 + M513 -77-1 
 0.57 


5monocrop) -
6. CMS-8501  -

7. 
 55 -43 
(monocro) 


(X) L.E.R. (Maize); 
 (Y) L.E.R. 


AT KISMATARI 
 For Maize 
 F T = 

For Groundnut: FT = 

CROP YIEL ( )
MAIZE 
 CROrDT 


(kg/ha) (Y) (kg/ha) 

4200 0.36 634 

3777 0.33 588 

3578 
 0.36 
 723 


4988 
 0.31 
 619 


7188 
 -

8690 


1 63-

-
 - 1 997 


(Groundnut); 
 (Z) L.E.R. 


Sig. (1%); LSD = 914; C.V. 
= 


Sig. (1%); LSD = 193; C.V. = 


(Z) 

0.94 


0.76 


0.86 


0.88 


-

-

-

Total; 


16%; 


17%; 


MONETARY VALUE (CFA F)
MAIZE 
 - CROINDNT TOTAL
 

252 000 
 50 ;2j 302 720
 

226 620 
 47 040 273 660
 

214 680 
 57 840 272 520
 

299 280 
 49 520 348 800
 

431 280 
 - 431 280
 
521 400 
 - 521 400
 

11 0 0 
 11 0pL
 
159 760 
 159 760
 

L.E.R 
 Land Equivalent Rario
 

Maize = 60 CFA F/-kg
 

Groundnut 8DCFA F/kg
 



TABLE INTERCROPPING EXPERIMENT: MAIZE WITH COWPEA IN THE LOWLAND SAVAMA, KISKATARI (1986) 

TREATMENTS CROP YIELD (kg/ha) MONETARY VALUE (CFA F)MAIZE UWEA MAIZE COWPEA TOTAL 

Maize 
 Cowpea (X) (kg/ha) (Y) (kg/ha) (Z)
 
1. TZPB 
 + 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
 

3. TZPB + VYA 0.34 2594 0.34 
 682 0.68 155 640 
 102 300 257 940
 
4. CMS-8501 
 + VA 0.47 3608 0.31 622 
 0.78 216 480 
 93 300 309 780
 

15. TZP8 - 7528 - - - 451 680 -451monocrop) 680
 
6. CMS-8501 


- 7656  - - 459 360 459 360
monocrop)
 

7. - TVX 3236 
 - - 2 035  305 250 305 250
 
B. -

monocrop) 
- - 1 985  297 750 297 750
(monocrop) 

-___7_7_0_2____50 
X) = L.E.R (Maize); (W = L.E.R (Cowpea); (Z) L.E.R. Total; L.E.R. 
 Land Equivalent Ratio
 
T KISMATARI 
 For Maize FT Sig.(lV; LSD 818 ; C.V. = 16e; 
 Maize: = 60 CFA F/kg
 

For Cowpea FT Sig.(10); LSD 245; C.V. 21%; 
 Cowpea: =150 CFA F/kg
 



TASTE TEST WITH 
IMPROVED MA12E VARIETIES.
 

Results for the maize variety CMS-0501 

A total of 110 families participated in this preliminary taste 
test with Llwe maize variety CMS-8501 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 8% liked it a little, and 2% did 
not like it at all. They

appreciate mostly its good 
taste, its attractive color, and its 
good cooking qualities. 1he 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 1986 AGRONOMIC RESEARCH ON SOR-

GHUM IN NORTHERN CAMEROON:
 

I. The sorghum experiments were planted during the months of 
June and July. Specific information concerning the soil, 
climatic, and biotic and management factors for each site 
discussed in the NCRE Annual Report 1965. 

The principal sorghum varieties used as test crops in our
 
trials were: S-35 and CS-61 in the Extreme North, and S-34
 
and CS-63, in the North.
 

The trials conducted in cooperation with Dr. RAO at Guiring
 
are reported in 
the sorghum agronomy section. So they will
 
not be discussed here.
 

In general, results and observations during the 1906 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 sorghum production. The
 
maximum grain yield in our experiments this year was around 4
 
t/ha for S-34 and CS-63 and around 6 t/ha for S-35 and CS-61.
 
The production potential 
of the iumproved 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 is partly due to 
the more abundant and
 
regula-ly distributed rainfall. 
 However in some locations
 
plants were 
severely affected by water run-off, soil erosion,
 
soil insects, termites and magnesium deciency. 
 It was also
 
observed in a lot of farmers 
fields' serious damage of seed
ling establisl.eiiLt 
and plant stands caused by soil 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 S-34 and CS-63 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. For this experiment, 
 six locations were selected: Makebi,

Soucoundou, Hlere, Sanguere, Touboi, Kismatali and Guiring.

The sorghum varieti s used as test crops were: S-35, S-34,
CS-61, CS-63. A split plot design was used in these trials. 

2. The discussion of thO results is summarized in the fol lowing 
sec t ions.
 

a) As excepted, there w 
 , si(ili f icant differencec in all the 
research sites - expect at Touboro. In most cases, plots

with tied ridges Out-yielded 
those with simple ridges. The 
maximum yield increases vary according sites
to and 
variet ies. 

- At Soucuundou: It was up to 1335 goh, for 5-35 and 890 kg/ha 
for S-34. 

- At Sanguere: it was up to I04P 
kg/ha for S-63 and 1043 kg/ha
 
for S-34.
 

- At Kismatari: it was up to 
1042 kg/ha for S-34, and 1056 kg/ha
 
for CS-63.
 

- At Makebi: it was up to 507 kg/ha, 
for S-35, and 172 kg/ha for
 
CS-63.
 

b) Similar trends were reported ,n other regions of the 
 semi
arid African tropics particularly in tropical ferreginous

soils of predominantly sandy texture 
(alfisol) It was obser
ved, in most plots with tied ridges, better water retention,
 
less run-off, and less damage by 
soil erosion. Therefore the
risks of drought stress were relatively reduced for the 
sorghum plants in these plot!.
 

c) There wis no significant difference between sorghum varieties
 
in al the research sites - except at Soucoundou where S-35 
showed a better performance than S-3 4 (giving an average
yield increase of 976 kg/ha over that of S-31. Furthermore, 
the absolute maximum yield of sorghum S-35 at Soucoundou
 
could be considered good (5.6 t/ha). 
 The variety S-35 seems
 
to have a good potential for this region. 
 Ihe interaction
 
between treatments and varieties was 
not significant - which
 
would indicate that the effect of 
tied ridges does not depend
 
on the varieties. 

226 



d) 	The analysis of 1986 data and our observatiorn indicate that
 
tying the ridges every 5m or 7.5m has the strongest impact

in 	 most cases resulting in higher yield or net benefit. 

e) 	At Kismatari, the absolute yields were relatively lower than
 
expected. It is probably due to the following rmasons: 1)
 
land was fallow for a 
long period of time before cultivation,
 
2) there was some insect infestation 3) there were some
 
fertility constraints at that site. The greatest vield res
ponse to tied 
ridges (63. over the check) was recorded here.
 

At Touboro: There was some yield decline assciatd with tied 
ridges. Tno much water accumulation at this site may have 
been responsib!e for this yield loss. 
Recommendations: ihis 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 undertakon to evaluate the effect of tied ridgjes in 
large scale (1/14 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)
 

TRLATMETS 
 SA\GUERL 
 KISMAIARI 
 SOUCOUNDOU 
 MAKEBI
CS-63 5-34 
 CS - 43 
 S - 34 S -34 C - 35 
 S - 35 CS - 61

kg,/ha kg/ha 
 kg/ha kg/ha 
 kg/ha kg/ha 
 kg/ha kg/ha
 

(Control) Simple ridge 
 2200 2043 
 1682 1738 
 3484 41/v 
 2-,3 2505
 

Tied Ridges
(every 2.>m) 
 2690 2121 
 2002 2155 
 4133 i124 
 3180 3077
 

Tied Ridges
(every .m) 
 3034 3086 
 2293 2780 
 4374 5319 
 2702 2752
 
Tied Ridges 
 2846 2909 
 2738 2405 
 4244 5514 
 3015 30/1
(e~ery /.5m)
 

AT SAUUERE: FT = Sig (%) 
 = N.S.
FV , FX v = NS ; LSD = 586 CV = 21 % 
AT KISMATARI: 
 F = Sig (5%) FV = N.S., FIX v = N.S; LSD = '3/ CV 
= 20%
 
AT SOUCOUNDOU 
 FT = Sig (1%) = Sig;
FV FTX V = NS. LSD = 221 CV = 7%
 
AT MAKEBI 
 FT = NS FV = N.S; FTX V = NS; CV = 11%
 



EFFECT OF SOIL INSECTICIDES AND SEED TREAIMENrS 
ON PLANT
 
ESTABLISHMENTS 
AND YIELD OF SORGHUM IN 1HE LOWLAND SAVANNA OF
 
NORTHERN CAMEROON.
 

Effect of several rates, ways and times of application of soil
 
Insecticides on the performance and yield of sorghum in the
 
lowland savanna.
 

1. 	 Sorghum varieties used as test crops were S-35 at Guetale and
 
Guiring. The trial at Kismatari was not harvssted because the
 
plants were severely damaged by water run-off and soil
 
erosion.
 

The results of the trials at Guiring are included in the
 
sorghum agronomy section Furadan lOG is a soil insecticide
 
with carbofuran as active ingredient, and Mocap lOG is a
 
granula r soil insecticide wJit h 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 RCH 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 increase cereals production in 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 1OG was used as
 
treatment at Soucoundou, Guetale, Makebi, Kismatari, it 
is
 
interesting to note that the use of Furadan at
10 G 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 sorghum, groun
dnut and cowpea in the research sites and nearby farmers'
 
fields.
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d) The plots 
 treated with Furadan 10 G and Marshal 25 ST gave
higher yields than Mocap 
1OG. In the plots treated with
 
Furadan 10 G and Marshal 25 Sr, plants showed good emergence,

good seedling vigor 
and stand with good growth. There was no
need for transplantinq in these plots. On the average, there 
was no significant difference between the effect ot 10 kg/ha
and 20 kg/ha of Furadan 10G. As recorded last year, split
application appears to be more effective than single dose 
application. 

e) Between the treatments 
 of Marshall 25 ST (Marshal as seed
 
treatment) and 10 kg/ha of Furadan at post plant, there was a

significant difference of 702 kg/ha. 
 The rate of Marshal
 
used in this trial cost 1.400 FCFA 
(100 g/l0 kg of sorghum

seeds per hectare). Next year, Marshal will 
be used at diffe
rent doses to observe the performance.
 

f) There seems to 
be year to year variation in the intensity of

soil 
insect and termites activities, and the resulting damage

to crops. The same observation was made 
in farmers' activi
ties. Although the magnitude of the problem may vary, this

constraint is 
serious enough in many locations. Ways (agrono
mic or breeding) to alleviate it should be tested.
 

Recommendations: 
 More research should be undertaken on this
 
matter with sorghum. It will 
involve multilocational 
trials
 
with different rates of soil insecticides.
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1. 


2. 


3. 


4. 


a) 


b) 

B. EFFECT OF SEED TnEATMENT ON PLANI ESTABLISHEMFIlI'1' AND YIELD 
OF 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 10G and Thioral (control) on sorghum periormance in 
several locations ul the lowland savanna and to evaluate the
 
varietal response to this treatment.
 

The varieties selected for this 
test were: S-314, S-35, CS-61,

CS-63 and 
the sites were: Kismatari, Sanguere, Soucoundou, and
 
Guetale.
 

Marshal 5 ST 
is a seed treatment with 25% carbosulfan as
 
active ingredient (250 gr of active ingredient per kg formu
lated product). Ihe oltrol plots had 
 seed treated with
 
Thioral (at the 
rate of 200 g/lO0 kg of seed). ihioral, which 
is used as standard seed treatment by the farmers, is a 
chemical with 25. rMID and 25% heptachliore. A split plot 
design was used in these trials. 

The di srus ion of the esu 1ts is summr ised in the following 
sec t ions. 
Ihere was a highly significant difference among treatments in 
the research sites: Guetale, Soucoundou, Sanguere, rismatari. 
There wasa a strong and consistent response to lar shal P5 ST 
and the Fur adarn I0G as compar ed to the control wi th 
Thioral. The highest 
increase obtained in the treat.ed plots
 
reached I.3t/ha (40.) at Soucoundou, 1.5 t/ha (535%) at
 
Guetale; 1.9 t/ha (84%) at Sanguere arid 1.2 t/ha 
 (592%) at
 
Kismatiri. Ihe relatively 
 high response at Kismatari was
 
partly associated to 
the higl. degree of infestation of sor
ghum - plants by termites in this site - which was left
 
fallow duLr ring many years 

It is interesting to i)0iri t out that the response due to the
 
Marshal and Furadan 106 was higher 
 for sorghum than for
 
ma i 2 e.
 

Ihe plots treated with Marshal 25 ST arid Ftradan 10( had 
sorghum planted with good plant density, seedling vigor, a
 
better and faster 
growth. They reached maturity before the
 
plants in) the contrul plcnts. No replanting was necessary. The
 
seed treatment 1hioral 
seems not to be effective in case of
 
severe? infestation with termites 
and/or soil irsects. On the
 
average, the yield 
inc rease due to Furadan 10G was higher

than tha t of 25 SI.
Marshal Iloweve , it should be pointed out
 
that the Iost of Mar sha 
I (100 q /ha used as treatments in 
these t,r al , i . about I .#00 FCF tit) i I c that u f Furadan ( 10 
g/ha ) is about IP.O00-(]FA. Iur then more, Ma siaI - whic h is a 
s.ei tn eatral rlt I f..i,"I , to 'an1 a11)teob y I ..tI. arnheIII 
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As compared to the check, the use of Marshal 25 ST gave an 
extra yield of 979 kg/ha at Soucoundou, 1055 kg/ha at Gue

tale, 666 kg/ha at Sanguere, and 833 kg/ha at Kismatari. 

c) 	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 varieties selected by
 

IRA, S-34, S-35, CS-63, would be facilitated by the use of
 

good seed treatments in many cases. The problem of low densi

ty of sorghum observed in many farmers field may be alle

viated with effective seed or soil treatments. Furthermore it
 

would be desirable that the breeder does some selection of
 

varieties on basis of termite tolerance (as it is being done
 

for mai.e).
 

5. Recommenuations: More study should be conducted on this sub

ject next year. Other insecticidca 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 SOR HU GRAIN YIELDI 

IN THE LOWLAND SAVANNA OF NORTHERN CAMEROON, GUETALE (1986)
 

TREATMENTS 


1. Control 


2. Furadan (X) applied at planting 


3. "" 
 at 30 DAP 

4. " split ( X) at planting 


+ ( X) at 30 DAP 
5. Furadan ( X) applied at planting 


6. ' 
 . at 30 DAP 


7. 	 " split:(/4X) at planting 

(V/4X) at 30 DAP
 

8. Mocap (X) applied at planting 

9. split: ( X) ac planting 


( X) at DAP
 

10. Furadan X) split: ( X) at planting 

( X) in the whorl
 
11. Seed treated with Marshal 25 ST 

12. 	Seed treated with Marshal 25 ST 

-: ( X) Furadan at 30 DAP 

Furadan (X) = Furadan 10 G at the rate of 20 kg/ha; 


Marshal 25 ST = is a seed treatment 


AT GUETALE: FT 	 = Sig.(1%); FREP = N.S. ; LSD 


GUETALE
 

S-35
 
Yield 
 Yield increase
 

kg/ha kg/ha
 

4321 	  _
 

5331 1010 23
 

5120 799 
 18
 
6201 	 1880 44
 

5928 1607 37
 

4825 
 504 12
 

6125 1804 42
 

4684 363 8
 
5247 926 21
 

6225 	 1904 44
 

5461 1140 26
 
6163 1842 
 43
 

Mocap (X) = Mocap 10 G at the rate of 15kg/ha.
 

DAP = Days after planting
 

= 600; C.V. = 11%
 



EFFECT OF DIFFERENT SEED TREATMENTS ON SORGHlM GRAIN YIELD AT 
SEVERAL LOCATIONS OF THE LOWLAND SAVANNA ( 1986)
 

TRLATMENTS 
 SANGUERE 
 KISMATARi 
 GUETALE 
 SOuCuuNDuu
 
S- 34 CS-63 S - 34 CS - 63 S - 35 CS 
- 61 S - 34 5 - 35
-9g/ha kgga kg/h-a kg/ha kg/ha kg/h/a kg/na kg/ha 

I. 	Seed treated with Thioral 
,control) 2z2)l 	 2332 
 12,; 141u 41 3 4415 3353 
 A!J19 

2. Seed treated with MARSHAL 
 25ST 2951 
 :853 2124 1937 5248 5276 
 4332 47-B
 

3. Seed treated ..2th FURADA 
 IUG 35l 4290 2478 2358 
 5498 5942 
 4698 5U81
 

AT SAGUERL: 
FT = Sig 	(1%) FV = N.S. FTXV z N.S.; LSD = 1062. CV = 30%
 
AT KISATAP.7 F Si= % 
 ; F = N.S; F \.S.: LSD = A71: C\ = 25%

k lxv-T GUETALE F = Sig (5%) ; F = N.S. F %.S.: LSD = 588: CV =20
 
T Txv V = 10'
 

AT SOUCOU\DO)U: FT= Sig
TTXV FI%= Sig %,c) F 

=\.S., LSD 46U; :7v =10% 



IN THE
WITH GROUNDNUT
SORGHUM
OF INTERCROPPING 


LOWLAND SAVANNA OF NORTHERN CAMEROON:
 
STUDIES 


tropical
on a representative 


(Alfisol) at Kismatari. 

1. These trials were carried out 


The sorghum varieties
 ferruginous soil 


used were: S-34 and CS-63; the groundnut varieties used were:
 

- - (115 days). The
 
versus M-513 77 1


55-47 (90 days) 

a pattern of two rows of
 

sorghum/groundnut was planted using 

rows of groundnut. The distance
 

sorghum alternating with 5 

while the distance between the
 

between the sorghum rows 80 cm 


40 cm. A RCB design was used in this
 
groundnut rows was 


trial.
 

sorghum
in this trial (two rows of 

a) The planting pattern used 


be quite
rows of groundnuts) seem to 

alternating with five 

like
operations,

practicial. It facilitated the management 


fertilizer application and harvesrelay planting, weeding, 

to test these patterns in
 

It would be interesting
ting. 

in different locations.
farmers' fields 


among treatments.
 
b) There was highly significant difference 


interhigher than those of 

Yields of monocrop sorghum were 


was observed for groundnut.
The same trend
cropping sorghum. 


These results confirm those obtained in the last three years.
 

as criteria, mono
land ratio and monetary value
Using the 


The extra income

superior to intercroppinj.
cropping was 


to 22.350 FCFA (15%).

associated with monocrop sorghum was up 


intercrop plots: they had
 
An interesting remark concerning the 
 less
run-off
damage by rainfall water and 

relatively less 


are major

This fact is important because they
soil erosion. 


in this kind of sandy soil (Alfisol).

constraints 


no significant difference
 
c) Regarding monocropping there was 


both varieties of
 
between both varieties of sorghum or 


best association
Regarding intercropping, the

groundnuts. 


be sorghum CS-63 with groundnut M-513 - 77 - 1.
 
appears to 


on intercropping sorghum/groundnut
Study
Recommendations: 

next year to confirm
locations3 


the results obtained at Kismatari.
 
should be continued at several 
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INTERCROPPINR EXPERIMENT WITH SORGHUM AND GROUNDNUT IN THE LOWLAND SAVANNA, KISMATARI 
 (1986)
 

TREATMENTS 
 SORGHUM
CROP YIELD (k /ha)
GROUNDNUT 


Sorghum 
 Groundnut 
 X) (kg/ha) 
 (Y) (kg/ha)

1. S-34 
 + 55 - 437 0.50 1 088 0.39 
 613 

2. CS-63 
 55 	- 437 
 0.43 
 1 021 
 0.39 
 608 

3. S-34 
 + 1513 - 77  1 0.53 
 1 165 
 0.34 
 588 

4. CS-63 
 + M513 
- 77 - 1 0.58 
 1 398 
 0.34 
 593

5. 	 S-341 


(monocrop) 

-
 2 187 
 -

S.CS-6315 


(monocrop) 

- 2 395 


7. 	


-

55 
- 437
(monocrop) 


- 1 576
8. -	

- -

M513 
- 77 (monocrop)
1  - 1 737 


X) = L.E.R (Sorghum); (Y) 
= L.E.R (Groundnut); (Z) 
=(Total) 
; L.E.R 

AT KISMATARI: 
 For Sorghum: 
 FT = Sig.(1%); LSD 378; C.V.:23% 


For Groundnut: 
FT Sig. (1%); LSD 348; C.V. 34% 


SORGHUM MeNETARY VALUEGROUNDNUT 


(Z) 

0.89 
 76 	160 
 49 	040 

0.82 
 71 	470 
 48 	640 


0.87 
 81 	550 
 47 	040 


0.92 
 97 	860 
 47 	440 


- 153 090 


-
 167 650 


- 126 080 

-
138 960 


= Land Equivalent Ratio
 

Sorghum: 70 F CFA/kg
 

Groundnut: 
80-F CFA/kg
 

(CFA F)
 TOTAL
 

125 200
 

120 110
 

128 590
 

145 300
 

5 	0
 

153 090
 

09
 

167 650
 

126 080 

138 960
 

CF/k
 



TASTE TEST WITH IMPROVED SORGHUM VARIETIES.
 

(A) Results for sorghum CS-61
 
A TOTAL OF 81 Families participated in the preliminary test
 
with sorghum CS-61, 97% stated they liked it very much while
 
3% liked it a little. At Makebi, out of 35 families who
 
participarted, 94% liked CS-61 very much, 6% 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 S-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
 
it very much; 30% liked it a little and 23% did not like it
 
at all.
 

At Soucoundou, out of 20 families who participated in the
 
taste test, 50% liked it very much 30% liked it a little and
 
20% did not like it at all.
 

At Touboro, out of 31 families who tasted S-34, 87% liked it
 
very much, 10% liked it a little and J', did not like it.
 

The test with S-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.
 

237
 



I 

r u3 A~Mi H i I 

N I R EI D U C N A I 

Ihe ILU at Bambut is the original TLU it-, the ICRE Project. 
It has been in the field since 1981, and hds worked through five
 
complete cropping seasons. 
 During this time, the concept and
 
goals of the unit have undergone some natural modifications, in
 
response to changing circumstances, both within IRA and in the
 
Extension Service in the North West ao West Provinces.
 

(rlri1ally, the ILU was maindate.d to train extension staff of 
the Minist.ry o Aoricul ture, carry out on-farm 
demonstration/tr Ials, and create Iinkages between research (IRA) 
and other agencies workInq inI the field of agr icultural
 
researcii/e, tensL 1on/development (M*IN(AGRI , Farastatals, Projects,
 
etc.) .
 

With the coming of MIDENO, wh Lh had a c learer mandate arid 
t)etter faciIi tles to t;rain extension staff, the ILL) turned Its 
attention almcs t entrely to on--farm research arnd the generation 
of farmer recommendaoi ns. Since 191-3:1, the TIJ hc, i mp I emented 
hundreds o on-f arm tral s, tes t Ing I nipr oved mita t and r Ce 
varieties, ferti IIzer response, and nod fIcatiot In c7ro1ping 
pat terns. In the prn( is , a c I rse work I oC v I la t Ionh iI-has be-en 
creatcd between the ILU and MIDENU, PDA, UCLAO arid UINVD. 

(ls, of the end of 1985, the ILU had ciear ly identified new 
varieties of maize and rire trat we(re prover, to be super-ior to 
local ./ r-own variet if:,s i Tceveral ist inct :icgro-: i nat ic zones 
rl thc W(.vt,t r n I [r) '0-,. 1 r" ', (if Iec,Id andI ,,1 1 d isea,e 

resistance. In add Ition, i yjierd'aItheiIe, VIII LIe II ? Were 
found to be accepted, with fei reservatinr-rs (mairnly otorabi i ty), 
by farmers. However , inforriatio, ops stIl I remaired; for 
example, the optimal H and I' level; for maize and rice, and the
 
optimal density of maiz e when inter-cropped with groundnuts or
 
beans.
 

The ma jor ronstraiiits faced by the TL.U in past years have 
been thoe of logistical a17tur t. Un- farrr researcl, requires 
adequate personnel (researchers ann junior technicians) ; rel iable 
vehicles, capable of reaching the research si tes (i.e. , £i-wheel 
dr i ve and r ugged) ; and funds for fuel , research supp II es, and 
out-of-station allowances.
 

11) 1913b, the greatest coIstF Li nts wier e 1 shot tage of 
research personnel and techri ians oi the ground, and a lack of 
adequate vehicle support. These will be remedied eventually with 
the return of the national counterports from the U.S. (projected
 
for 1980-89), and the purchase of Toyota '-wheel 
drive vehicles
 
i n 1987.
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MET I CD0 it OG?( 1ND 00.1 PUT .. . .. 

'n1986, the TLU looked a t fort Iieor CNiLroqen N) and 
P''~ho 5Pho r 1.11 .(P arld plant den ,i y responso in o maize/grain 
.1egm intercrop, and tetited rw..) irrigated r tr~e vat eu ini an, 
area new to research- (1Mba"' Plain. 

IJi 2if- Gr 0L1nd nut U a rin IjJ wore p5et1, (OULin d 
ora	I t ionsi i n , *igra-.I.l matic -,ories. In vach1t r iaI,. t Iivee Ieve I 

of N (0, >75 andA50 kg/ha) Ci~ three of' P (0, 61) and 120 kg/'ha) 
-~were, 'applied Inr I I -possiblecomb na ions (fuIf actori a1 top-a;?a 

mai~e/grouridnUt or mai7,oshean intercrop. il additionial t reatmnirt 
was added to represent the ciirrt IRA rocommende rate (601N 
P)., rhe sources of N and P worie u;.ea (,%N) *tn( Singlr. Super
Phosphate P 1 1/ P2) respec t ively. The treatments were 
replicated 4 times a~ each location. alIlowing for independent 
analyses ("Site Specific Trial" a,, per Hildebrand and Poey, 

De'ipi te general ly low measiured aivailtable P- in the -oi Is se f 
Table 1), triere was no sicjuficant rosponse to phoLiphorur. except~ 
in Bali and at the one sitte in the flamernda Plaini (Table R-11) .. 
This may r eflIec t strong P1 f ioat ioan bV the so i or. m i cronutr ieniV 
deficiencies. The maize yield response to N, however, proved' 
significant at all sitos but one, and ran be appflid coniumicafly 
toa a Ilevol of 150 kq N per 110C tare" AI thou~qh I i iil LLd cas.6, 

considerations would suggest a luwur recommindod r-ate for mos 
farmerr.. 

ie 5 rouiIdnLt--Cop n.Ep Ajyj1'iaj wesre implemented. on?
21 farms in 3 zones , to -st)mdto thPe rf Ct of Ch ang ing mia !e~ 
plant population on the yields and economics of. the intercrop. 
Maize was planted at 3 donsitiesi ("16,66b, 40,000, and 53,333) 
plants per hectare), with and withouL fertilizer" (If00 kg 20-10-10 
compound fertilizer per ho). Solo Crorp trreatmen~t-s wpre irirludced
to all1ow 'For-the L-itination of ltind oqy1i )alvrL i atior ' (LER. 
With only two replications per farm#, th' results were pooled for~ 
analysis in each zone. > 

... Maize .dominate% association~s with qrourndnutsi in, the mi altitude zones in Western Came-oon with amuch as 30:1~ yiel'd 
ratios; and therefore, in economic terms, as maize responds, .02 
responds the intercrop. In the TLU trials, maize yield respondedi
strongly to fertilizer at all pln es~e. Hwver,' 
'increasing plant density to the highest level only benefited' 
yields when the 'maize was fertilized. That means that th 
optimal maize density changed with the fertilizer regime. ,Wi~h 
no' fertilizer. the-medium dentaity tL40,000) was. optira.W)th~ 
fertilizer. the higher population (53,333) was m~rginally bettnr~ 
than the medium population (Tables 5 1. N 

Haie;R ril Minikitli were distvibuted to Village ExtenssliA 
Workers (YEW) for the fourth year running. ripch kit consisted of
materials necessary to carry out one single replication trial i 
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MRvr "'Fl 

4hii cti inew IRA) (nn e aw i~~tt ws r-omlprud wi th tho t ar 1 
ownr, yal 4Qtf 11 0,01 toedwi th iLi1 ,i fil V 

y Management. Maize varietleii tutedr vnlIuded t CCCA B(ACOA9 MILC., 
PH 290, Kasol 1 Eknnii White and iton Yellow. Thi .0 nlitl 
ditL i bUted ui 190h britn." th total, rtnce 1913, to 150, 

yi esimatoe*, 
feedback fromna large n.mber of f rmer% ai varietal pr. 
and production probdem-. lhe trend of panit Yearn was rpfn-dted 

. ' 75 % trwia rd in r pi (nil 

-I''addition to -- ttw ninik trtaprovic 

ith of part ipt, f arn ertit tI 
ailetl e l..nth ir owna "LtaI vr i 0 ty. PreOr nc:e rot I 119's 

r IR 3 -f I t for L ronoYlV w'blca 7)'rr. to-II tw 

Fo.r ti i;Etr (.300 I.(Y 00- 10- 111po'r Ila opp I 100 to the Ioca I 
-variety incrfamed ma edgrain yield% by an A.erqon of 750 kg/ha;? 

y vichigo l Ln " 'whereas, mereo ri frUm',"ontho "Luroa t hoo" I m, u ed 
varItv rcresec y El1d by 590 kgha. rhn mean ytld inuremenit 
f'or ulitral to the leiprovd vari.ty aiid •pplyinQ , foi ltlF3r 
was 1.,70 kg'/ha, uj!:::, a 65%, iricrulaso over tho I.Lc'ica1I"Variety.asIstnceof;wit-th EW' inthe r oerrn HbwPaii:,e e 
without fertli r. For thoso farmers who already apply 
f-rtilier t 0 thipir 8 . .I planting the _a.Zo,a " "Improvel~a -----.. ....--... 
'a nd .. - ----.. ..variety improved yiolds by an kvpraqe of 520 tog/ha (19%). 

T e mbit common production problumf encaunteriid.r:merby *t 

dur ing 1,heutrial we birds (fitl of farmert, resp ai d i nq, stemn 

and Ilodgitnq (19,'. 

_ jq~~ l lm' w,P I r I, ouq IeyJ rI Ld 
wi th asistanre of EW's In the remote Mbaw Plai n; where no 
prevocet resarch been on r iceo, viin:o tt'int.roduct 11has donn to 
1975. Five now r irv var iet i oi. (ULC. Fi, CI ADANE~ JTA 2,. I1(4f
212 and IR 2P73-:19-2~-5) wvre teted iilongsIdr' tho local rcultivarK 
in one replg cation trials on 16 forms.a A II viet Ieu rue e 
4.00 P.. 2Q...I. per ha. Paddy yields were ustionated Anrd
ta ~n I Ya 

Prafef i -ricP.
 
participatinig f armers% a % t II the vat ieaui n aor dor o T 

borer frvt tog i I t i n I a (PT/. htt ys (21: V. varlet. ,f'nials 

YVi v~ I ds ra nqoed fI One C~V Lt~ih - 'I ULa i I tO 3 .7 turiv/ho'
(CICA 8) (I"bl0 lB. 1hL* highr-;.t mea-n prefurunru rar$'ing wt'nL to-
CICA 8 (1.,7) and the Ilowest to "Loci1 27 . AiOrpat deal o 
intereat was generated amonig farmoru in the Plain, and the trial 
wIlI be r op-a tod i n 198*1. 

GENERAL S1AT r VEN I 

At trnt point, the 'ILU teas beg~un to piere tr~qt:thor* %oflV4 or 
-. tho Cr itica.1 production laciors f~cinQ ma)Ziu and rev f~rarur. 

"-4.. fryigir ir-iforination on varietal rviormanco. ,t4.rti 4wt r_0 relw 
And rropping patt&.rmt will peirmit thie 1LUto lntvQ11a to oy'r a,~ 
factors, with f fwepr treoatmts,% in future trial-. in puir~euit of~ 
mIore completeu recomnmsRidation pactagooo In f att, tho 1987 
research program calls for an operation that tests; rnai~ varioty, 
n~rqun jihotphnrus and plIant dpnsIty j n one t rIalI. 
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-----------------------------------------------------------------------------

SmayTables for TLU-Sambui.On-Farm'Trials. (Detai 1s are to 1) 

4 ~-::$iL<4,ud In the IFRA JainbLI Station Ann~ual FRepartO 

Maize/Groundnut (or Beans) N m P Trials. 

Tble-,.--,-Some-.Physical. and-ChemicalCharacteristics-Sails-. 
7Col lected fo L'On- .Farm Trial SI tes7 ' 

Siteail Separates' O'rganic. Avail-',
Sie Sand Silt Clay Texturu pH :Carbon 

Eastern Highlands:

Mbyh 64 24 12 Sandy-Loam .5.4. 2.1 0.5,very low 

Dzeng 66 24 10 Sandy-Loam 5.3 2.4 0.9 very low" 
Kitwum 64 22 13 Sandy-Loam 4 a 1.9 '3.5 1 o 
'Wvem 60 26 14 Sandy-Loam 5.4 6.9 0.2 very low-
ANdop Plain: 
>Mabim 53 19 29 Sandy-Clay-Loam 4.6 2.6 7.5 med ium4 
Babessi 71 16 11 Sandy-Loam . 5.6 3.5 36.99high 
"Baai 70 14 16 'Sandy-Loam 5.7 2.6 6.,very hig

pBabungo 52 27 20 Loam 5.4 2.3 1.3 very, low, 
SDamenda Plain: " 

SNkwen 13 24 Sandy-Clay-Loam 4.9 3.2 3.5.1ow..63. 


SSanta 60 24 16 Sandy-Loam 5.5 5.6 1.8,very l'ow
 
,-------r-------------------------------------------------------------------Bray-1t <3 ppm-very low; 3-7-low; 7-20-medium; >20-adequate to hg
 

(Atalysis courtesy of NCRE Rice Agronomist, IRA-Dschang.) 

STable 2: Mean Maize and Dean Yields (NxP Response- Wvem, NWP). < 

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

~~:N-Level Maize Deans P-Level .Maize Beans 
"A - - - - - - - - - -  - - - - - - - - - -- - - - - - - - - - -

'j(kg/ha) (kg/ha) (kg/ha) (kg/ha) :(kg/ha) ,(kg/ha) 

150 4399 a- 371 -a 120 -3444, (NS) .303 (NS) 
75 

0 
3738 a 
2535 b 

332 
206 

a 
b . 

'60 
0' 

3690> 
35368 

''261 
'345 

, 

Range 1864 165 246' 
 .94
 

~LSD (5?.) 786 633
 
{CV 26 % 33?%. 

Mean yields having the same letter are not significantly
 
'~different "at the 5%level. 



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

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

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

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

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

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

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

Table 3: Maize Yield Response to Nitrogen (3 Farms, Ndop Plain) 

F A R M E R 
Salifo Ndifor Nabonse
N-Level 


(kg/ha) (kg/ha) (kg/ha) (kg/ha)
 

150- 7757 a 7623 a 4441''
 

75 6959 b 7129 a 4617
 

0 
 3857 c 3748 b 3203
 

Range 3900 3875 1414
 

CV 9 % 16 % 24 %
 

Yields averaged across all Phosphorus levels. P not significant.
 

Yields estimated by regression for this location.
 

Table 4: Maize Yield Response to N and P (3 farms, Bali)
 

Treatment Mean Maize Yield DMRT (5%)
 

N - P (Kg/Hla) 

150 - 0 2,363 a
 

150 - 60 2,335 a 

75 - 120 2,063 ab 

75 - 60 1,947 bc 

60 - 30 1,711 bcd 

150 - 0 1,623 cde 

75 - 0 1,472 def
 

0 - 120 1,273 efg
 

0 - 60 1,142 fg
 

0 - 0 1,063 g
 

Range 1,300 
LSD (5%) 360 

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.
 

Planted Maize Density

Zone Fert 53,.-. 40,000 26,666
 

Bamenda Plain:
 
Mean Maize Stands 51,600 40,902 28,627
 
Maize Yield + 5237 4629 4137
 

1762 1606 
 1742

G'nut Yield + 161 	 150 217
 

198 239 
 262
 
IER + 3.63 (1.36-) 3.25 (1.24) 3.13 (1.29)
 

- 1.65 (1.06) 1.68 (1.06) 1.68 (1.16)
Ndop Plain:
 
Mean Maize Stands 51,667 40,467 
 26,750
 
Maize Yield + 5635 6667 5576
 

- 294B 3450 2636
 
G'nut Yield + 142 194 196
 

167 	 124 
 129
 
IER 	 3.81 (1.23) 4.58 (1.51) 3.93 (1.34)
 

2.27 (1.19) 2.44 (1.26) 1.97 (1.03)

West Province:
 
Mean Maize Stands 52,978 41,167 26,667
 
Maize Yield + 5882 5630 
 4500 

- 1537 2366 2133
 
G'nut Yield + 118 130 154
 

127 175 143
 
IER + 3.88 (1.44) 3.77 (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 6: 	 MRR for undominated Intercropped Maize Treatments
 

Variable Net
 
Treatment 
 Costs Benefit MRR
 

CFA/Ha CFA/Ha 
 %
 

53,333 plts/ha + F 43,500 265,486
 

92 %
 
40,000 + F 42,250 
 264,333
 

2712

26,666 + F 41,000 
 230,429
 

338

40,000 - F 16,250 
 146,842
 

1052
 
26,666 - F 
 15,000 133,692
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------------------------------------------------------------------

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

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

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

Maize Minikit Trials.
 

Table 7: Mean Maize Yields for Minikit Trials, by Variety
 

Improved Local Variety % Farmers
 
Mean Mean Yield Preferring


Variety N Yield Yield 1I,_ILZIlent Imp. Var.
 

Kg/Ha Kg/Ha K'g/Ha %
 

EKONA YELLOW - F 9 2600 1922 670 100 %
 
+ F 4383 2375 2008
 

Fert. Yield Increment 
 1783 453 2462 <-Tot Increment
 

EKONA WHITE - F 10 2601 1450 1151 88 
+ F 3640 2574 1067
 

Fert. Yield Increment 1039 1124 2191 <-Tot Increment
 

COCA - F 22 2777 2061 716 83 
+ F 3554 2653 901 

Fert. Yield Increment 777 592 1493 <-Tot Increment 

PH290 - F 17 2274 2265 9 76 
+ F 2752 2824 -- 73 

Fert. Yield Increment 477 559 486 <-Tot Increment 

BACOA - F 2) 2315 1793 522 75 
+ F 2872 2599 273
 

Fert. Yield Increment 557 805 1079 <-Tot Increment
 

KASAI I - F 27 2621 2112 509 72
 
+ F 3424 2888 536
 

Fert. Yield Increment 802 
 775 1311 <-Tot Increment
 

MLC - F 27 2676 1924 752 72 
+ F 2813 2790 23
 

Fert. Yield Increment 136 866 889 <-Tot Increment
 

All Improved --F 135 2547 1959 587 75
 

+ F 3227 2708 519
 
Fert. Yield Increment 680 749 1268 <-Tot Increment
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------------------------------------------------------------------

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

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

Exploratory Rice Variety Trials in the Mbaw Plain.
 

Table 8: Rice Yields & Preference Ranking, by Variety (Mbaw Plain)
 

Rice Variety Mean Grain Mean Freferencu
 
Yield Ranking
 

(Kg/Ha)
 

CICA 8 3692 1.7 

CISADANE 3416 1.9 

ITA 212 3326 2.0 

IR3273-339-2-5 3100 2.4 

ITA 222 3356 2.4 

Local 2671 2.7 
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I L U - U N A 

1\N I P' 1) |) J C: I I U N 

[r., Lk na [L UJ l, (-:.powll, 1) 11- 111 1.) 1tarm itiotl I.ril t st nij 
(of roo L ,, riL tubers. a wl I I , mai i,) arI0 farnier -11I'l GH I 
(extension). [IA L Ia Ioll in t p- VoI c.,, ,iOUtIh w!,mt and 
Lit Loral. It muot Iui ther supply Itos own cn-otat io, s t forrippor 
Mia I I? I?F,(71 and agi uno Ic tr I a I cL ac- I R,-EI- o ha1. no o ther 
Cer ial, tItaff . 8uCt )Mul t iplI? dute, nli? ITIU1 t iplI? rusetarchers , 
anrd the lii I began t iilII ftIi c t on i nq w i th two Cameroon ianm and twil 
NCRE: exapatr iates in mid -19Ub. Iho ,xpatr katc agronomist died 
four mont.hs after airivii hefore th i(jroICIm1c program was full y 
def ni L)r Camerounian staf, researchers or technician.,rie the 
adequLa te I y init iated iito the nrthods needed to achieve the new 
e Iemen t-, in i t . OutputS from this pai t of the progr am viere I ess 
than hoped in quani ty and qua 1 i y 

190h was devoted to intrastructural, methodological and 
orroanl ait o1 l a-t; ii t io dOSijlned to repare the unit for full 
fun:t ionin ig 199t-' ' plus the comp let inn o the f, rst of nine 
agro-Uoocio-i-convomi urveys, one for teach administ ative region 
within the twvio provinces. he Falko ,survey and related 
reconn sLance showed that I-O cassava and espec i a I I y maize 
tPechnoI ni, fi ghi have unr'>pec tcdl,, high local payoff's, a 1though 
the -j I pr iEs n1 \/,(lm aI id p Iant a in,_I-tec; farmer or It 1 wr, 
ep Idei i c. L, for t-I I ch I il can not ye t provide:. "olutIonm. It 
pr ov dr-,olI ev Cp;) ii ig data and tar mer and oxtlorl crno rontacts for 
the dPl"It, and re'ectit ion of 19E- on-farm trials, m Iiaaofze and 
Ca ,o'a.,-I tecthinn Ifogy. At tLh f ,.-1e 1 1mc , r -'rnnmi-nrded mai ze 
var12tie-, etore mil I ,i(, d for Ic-_,ti .c, .,ilc t maIvt and fai mer 
yield 'Au vr, were inder raL on , on-I ta t i on1 inter cropping and 
den, ty t r aa I s re rort i iiuecl oit III I. iat cd, and IRO and PI NAGRI 
tfa iI Ilc.1 . 

Cor str,-irit att 'rI-ed ir, I98h were : 

- Ilt orniat loll IJar of k nowl edge of food-c-op farmers' 
c ircum taIc.?S, pr iorities am potentialities in coastal 
C a mcrir o{o n) 1; 

- r fr at -uc tur (II L1.< of ;uppor t ata ff, office equ ipment , sto
rage space and equipment, field equ i pment, computer 
maintenance anti software) ; 

- Methodoloqical (insufficient e>'per ierice of IRA researchers 
and/or technic iant, wIth fairrly s_ynt(-Ils research, farmer 
surveys5, agronomic deuigrI and analysis); and 

- Organ iat iona (o er I app i ng arid confusiionii t) off-station 
responrioibilitiesi retweren IRA-Ekoria sections, little organized 
or i-Ytensive contar I with MINOGIHI ,>tensioii staff) 
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II. Outputs 

Sub-goals Methods 

A. Research 

1. Agro-socio- + eco-zone mapping 

economic base- + rapid reconnaissance 


line survey of + formal survey 


Fako food-crop + statistical analysis by 


farmers 


2. Market survey 

(pilot) 


3. Agronomic 

trials on-


station 


region and zone 


+ 	bi-weekly visits to 10 


markets (3 mos.) for 


price & weight recording 


+ analysis of variance by 


time of day, month & 


market 

+ comparison with baseline 


survey data 


+ maize/groundnut rotation 

trial
 

Outputs
 

+ Farming 	Systems Survey of Fako
 

Division. South West Province
 

+ cropping patterns for 1987
 

on-farm trials design
 

+ farmer/village/extension
 
contacts for OFT work
 

+ training in data collection
 

and analysis for IRA resear

cher & technician
 
+ data on extent of crops,
 

use, disease, storage, inputs
 

for IRA researchers & agric.
 

planning
 
-	 (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 acrosFi sellers
 

+ market survey data superior to
 

farmer survey for ascertaining
 

crop prices for econ. anal.
 

+ pilot survey method too costly
 

in staff and transport
 

+ 	triol has on. Geason to go
 

+ maize/groundnut intercrop + intercrop patterns found
 

trial 


+ 	stands density trial 


4. On-farm yields + weighing & identification 


survey 	(pilot) of all produce from 

sample plot of 5 farmers' 


fields in 3 zones 

+ 	 yields calculations 

atypical of region, ill-adap
ted; trial abandoned before
 

final season
 
+ eaten by birds three times;
 

replanted 1987
 

- insufficient farms ch.n 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
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B. General
 

1. Infrastructure + internal shifting of 

(support resources 

staff, office, + purchase 

storage, field 

equipment, 

computer) 


2. Methodological + team development of 

training (far- researLh 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 


+ assignment of 2 technicians, 1
 
recorder and senior techni
cian to Unit
 

+ hiring of 3 drivers and I
 
typist
 

+ I NCRE and 1 IRA project
 
vehicle acquired
 

+ office and some storage pace
 
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 guide
lines enabling TLU to operate 
effectively between Ekona re
searchers & MINAGRI 

+ training course IITA/IRA- + identification of collabora
/MINAGRI roots & tubers tors for OFT program
 

+ on-farm-trial workshop + training of 29 technicians in
 
for Fako/Meme MINAGRI root & tuber technology
 

4. Consultants 

+ 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, IITA/IRA)
 
provided help
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-----------------------------------------------

IRA agronomic
+ 	 learning about 
+ 	NCRE/IRA field tours of 
5. Professional 	 work elsewhere
 

North and North West/West
Improvement + methodological suggestions 
for
 

+ 	IDRC/IRA farming systems 

survey work
 tour Yaounde
field 
 1987 OFT program
+ guidance for 


+ 	 IRA Annual Farming Sy-

stems/Cereal Review 

6. Publications
 

General Statement
 

year with a
 
III. 


the 1987 agricultural

The TLU at Ekona entered 
 its mandate for on

to carry out 

much improved base from which 

farming systems framework. 
Im

liaison
farm testing and 
in a 	

(especi
needed in physical infrastructure


still
provements are 
 office space) and will 
conti

ally storage, drying, computer 
and 


the program in methodology and organi
be made throughout
to 


The first baseline survey 
and
nue 	 training exercises were
 

zation. trials
 
carried out the 1987 on-farm trial


successfully and other pilot 
surveys and 


define methodology and goals 
for 


helped to 	
and other surveys. These
 

future baseline, marketir.g
program and 

out more efficiently and extensively
 to be carried
will be able 


The major continuing constraints, 
beyond the
 

in 
1987 and beyond. 

are the lack of researchers
 

IRA budgetary problems,
current 

1987 by the effective absence
 the first season of 
(aggravated for 	 the
 

leave) and vehirles. Because of 

of both IRA researchers on 
 the survey and
 
expectations among farmers and 

MINAGRI, 
raised by 

its scarce
 

the TLU has opted to concentrate 

training courses, 
 trial program for
the on-farm 

resources (researcher/vehicular) 

on 

and one IRA) are
 

Three researchers (two NCRE 

first season. 
 carry out a normal
season to 


to be available second
expected 

program.
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thetreding, -leaching'sted of aricropa'qowvar'.Iem 'cppuing pcby tmL 

repc edan ub2oesI rhee ~ ~'Sn250anoseve, ad 
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hIe'h ' h van usu i ,c, on ror, reaF1 Cr t is th 
tun -dpen ptaintaveness fo pai -_ o8f ne 1 ghboring Ndinaei Divi 

' of alh. t q:e hrI I ai t 
-_rut___Oai dL m t r I ramriao1nrq in L/VI


-Sands sma I ler programs Lai lored for U/V and WC. 

Fa 11ows 
fa-n t pro ti , hhorv*1 11, o - t I I a *i h-t I hiL.Ib II
 

used, for m'ore years than i t is rested i n each cyclIt u~alIy
o,Vrid a~ tii' S f d "o[; "i:- n0 1an tL r..e's O
and 2 33 "Mi d" fal lows are tho-3e in whic~h each phca~e of tLhu 
Ccyc Ie i ' IrOUgtIlY equalI. I n the L/V and U/V the soil is sufri
ciently i ich to maike "short" fallows a viable option in the 

esent generation. In the Sands ad WC der tiI L 
problems can easily be discerned near settlements. 
Re ,.mmendations'for 1987 and beyonde: investigate methods for 
devel0pi ng d ncj ths i Lir ogncontiisnuous cropp i strategy foai-


eixatin, att t, ros ii c o n ro
organi catei e r ,E .ion I 

B. Crops Grown by Farmers, by Zone. (tAIiu15 cons idered by them Lto 

tie theprincipa Ione, i'the field) (weighted -or populaLioi)
 
. p..yd. n
I.. WC it.~o 


I2op-n.. Sands L/V U/V WC Faak
 

Major crops (X farmers)
 
plIa nta in 56 83 74s 6o ,76
 
cocoyam) 1i4f100l 60 960
 
Maize 1_10 65 23 20 55
 
c'assa va 4
 

taro 2 35 20 20 27
 
yalm L22 15 63 27 20
 
groundnut 22 25 0 ,0 20 

cocoa 21 500e
 
coffer 9 '3 36
4r 0' 


Interpretation: Each zone puts aclifforent priority on the major~ 
crops. The Sands and WC emphasize cassava, and have fewj cash 
(true) crops. L/V emphasizes plantairni, but is more diverie'than 
any other, and h-as the must tree crops. 'The U/V focusses the." 
farm on cocoyams, also growing much plantoins, maize' and coffee. 
tnt presenit4 ma ize i s mustimportant i n the, L/V and Sands zones. 
Ila i z fielIds observed i n the L/V were the mostL rdctive, 
I owed in decreasinrg order by the U/V, Sands and WG-.' Yams are 
onlyi ofnma jor impoortance in parts of tlieU/Q. Young t'ree crop jZ3 
ares rarely intercroppea. Legumie5, including groundinuts, are not 

~common. 

Reomna n g 97 concentia. I-eon plantains, cocoyams,:; 
m .,e andi cassava see 'Iqnor t of t r ce'ma (but below).- Influenc'e 

cj~~ as U~,A
ropv exNcept Cooperatives,chamonoJ I 
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~ erceived ,fi'eld 'losses of crops (we'igh ted i~orppltln 

0 Q3 Sands L./V Li/V WC Fako 

Field lIubsus r ep ort-Led (as % of epectedtcrop) 

cassavu 3 5 n 

p Ian taI n 14~ 197 t#7 50 2P 

Interorp.tation: Thote perceOptiOns_ by the rarmt~j-s are a combina-
Lion c; I real1 produ tiv itLy gap-, andi the-ier expectations about;twhat~v 
a normal harvest is. The U/V and WC rf~port, few losses OF Maize, 
yet U/V ears tend to bo small and WC f Ids eXPL--ienr~e much~
lodgil-1. and dicease. Maize losses arce ottributed to bulrer-,
stunting and other pests primarily. Cassava losse.s ar Llw 
although yields of local varieties onl IRO~ statlontests are~a~ 
third of IRA ones. Reports of cocoyam and plantain losses are 
mor-e 
rel iablo a,, the farmners have not yet become accustomed 'to .'4 

the effects of the root rut and black. siaoadsae. fe 
fields affected produce almost nothing. There is no echnoloqy
yet existing two &w&LI-ito reduce these di tat- is economicallIV 
available to small farmers.
 

Reomna~~c toe9? liminate plantains and cocoyams f rom.
trials. Estab I tiscarefulI observaIti1on o f diseases arld pests In
maize trialo to clarify their role in lowering yields. Test IRA-'ma!,-( and catssava cultivars against local udrfreones 

condiLt ions.
 

D. Input use in food crops (weighted for population):
 

Zone S ands L/V Pka 0C, 

/farmurt: usinq:
3 

fer tIiizei 4, 13 9 0  10
 
manure 2 a I 13 . 7
 
purchased maize
 
seed 60 38. 11( 69 
.~'#6
 

lat _U ot a Faka farmers, usie few industrial inputs onl food J 
Scrops.. Oitly a few, mostly around IRA station fields, use rerti-;~
11zer . hal r using anl inappropr late ono. Fee aervr sd l

inscticide or herbicide, or manure. Appropriate chemicals othel-'' 
than 20-10-10 lertilizer are difficult to obtain. Onl'y one 
farmer In 124 had IRA maize seud (accluired several years before).
two had IRA'.cassa'va clones and four, sweet potato clones. 'Yet
half buy thuir miaize seed each season from tile food markets. 

~ ~NJgollij~i~ai4~xL~7:aviduse orf insecticides in tiI~mUses locally available fertilizer and einalyze ec~onomilcs of t aUse~ 
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WON.-I -- - III 
I I IIII11y l11 

IZ V 

i~~nt'J~i~0~r~ie~Poes., lnve~itigaLQ ifurt ahr why~(erti i0'6tiec M),re.c ops -but rarely on' annuals.. Investigaite the oi igin-of niaIl-- e i z~e' fieeid 'and co I Iec L;saanp Ies, for comparison., P.ake..
 
IRA mai- F* 13nn ' assava ew de Iy availaL nualAs1' SW~i01

Ex tensioil ro how- up.
 

-Ivterpretatio: farming food crops 19 an integrate activity 1n. 
Fako. In all 2ones some women farm with litle help from inn" some men with I IItlIe helIp f rom women, and some coup Ies f ari
together; all usually with children. Men usualIlIy do the clear ing~
if present. 

1'cmedto:do not exclude either ser rom surveys ortr I, Is 
(In fact, the extensioni agents work easily with both.) 

F. Cropping patterns for maize and cassava 
(by field):

P ---------------------------------------------------

Zone 9ands L/V Li/V W ai 

K Fc'di in which maize Is a mnajor crop:
 
intel-Lropping:
 
no other major
 

crop 5 60 40 0 117
planrtains 15 10 0 0 12 
cocoyarn/taro 15 25 40 100 26 
cassava 95 
 10 0 100 31 
croundn-ut 35 11) 0 L) 14
 

All maize fields:
 
% grown on flat: 70 100 9 8093 
mean seeds/hole: 3.3 3.P 2.9 3.1 3.2
 

Smean 
 density 
(1000 pph): 27 44 69 43 39.5 ~ 

-~Fields In which cassava is a maJor crop:
Sitercropp ing:

47~",no other maJor 
crop 50 50 na 400 412% pantains 15 30 na 25 23 

cocoyam 15 35 na L24

maize 40 15 na 15 Is 

9:q~.~rowh on flats 2"'5 45 na t00 4b 
donily(1000
1aInt's/11a 10 8 na 5 El0Y< < 
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cropti they are oftenr maiucroppw0, or plailttd idth a Lrn 
of isecordary crops.. (K-liz is ili'citt ti o0t't&* planted as a secon -
Cliry QcrOP as major.) Prlnip'A intetrop for mai. r acyr

andre~va(the lattr p~i~al'y oil Ole 51.1nu ndW, antifr 
Cstifva, p ontains, cocoyame anid mia I (thy, lattel, priliipal ylon&

the Sands)[. Grounidnuts tarw intercropped cnly on the tad.M)at 

*b*2 turyivo to maturity oithough thiriV inotii comon apractI..
CassavA i moi t of ten p 1anted un niounds, 1-*3 stakes pitr fflctndl 
but :aI soa often on tho flIat e4cepLti n- the I./V. Ila ie oens itI es a t 
planttnq vary widely, rirm 5.0oo to 250.00'0 piaritb por' lectorto, 
but avreracje ItU.0001 station rconiftendaitiunz ior mnocrop are 
50.00C', and 30--liO,000 fr intercrop witth cassava. Catssava derifil-
Lires avroraqv E3.000 but rango r,-om 500 to as ii'Ulh a% aU.000 plants 
por hectarc, the stal~on reconwgendatioit being 10.000 tiog'r molo
crop or iitercrop. 

1981 of 
dite*ases. trils -,hould be restricted Lfto nit*asaad Mntertrops, 

fqr~in±zi2? ecausu tlie ri-covain and~pl,1all) yri 

.InUr nollocrops. thi, Saiid% and WC the tiLercrop opt iwi is; prare
rable; in L/V monucrop; iii U/V rionocrop Omaize only). 14o single : 
dew; it y ti II approx iiate praC t i cl 0 I w oiJurity ofth.* nt nh famr 
in aily one -one. ,L station recain ndatico% (whi(h iirv close to 
the fttai .ui ve dens it i ;i II be uoed . Cassava kul 1 be planted Y 
on mo~unds and maize ori ilat. Station friciize-grouridiutst intwircrup
trial; nhrauld tie ruta.'quted. 
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T L U - NKOLBISSON
 

I N I R 0 D U C 1 I 0 N
 

Research on farmers' fields within the framework of Testing
 
and Liaison Unit's activities commenced during the second half of
 
1966 in Nkolbissnn. Reconnaissance tours with visits to farmers'
 
fields were undertaken in Akonolinga, Monatele, Ntui and Sa'a in
 
the Centre Provirce, and Sangmelima in the South Province. The
 
aim of the these field tours was to identify potential areas that
 
will broadly rellect the general features of the lowland forest
 
for On-farm research, and secondly, to obtain exposure to th * 

goeneral farming systems in the mid-altitude and derived Savanna
 
zones, where TLU-Nkclbisson is mandated to cover. The Ntui Subdi-

Vision, which i in the transion zone and offers a wider varia
tior of systems, was sclected as the region to begin on-farm
 
resiarc~i, and spr.eading into the other regions in subsequent
 
years ,Is exleri enc:v is accumulated. It was chosen with due
 
con , der ations given to accessbility; some knowledge being avai
lable about its 5P villages; fairly typical for a large propor
tiorTi of mid-altituoe zone; reflects rural character, and there is
 
IRA prusince on MIDEVIV stdtion, thus allowing easy comparison of
 
sta'lion arid on-latm results. 

Some major constraiints limiting food production were evident 
thrug[ field visits and informal discussions with farmers and 
otrir knowledgeable people in agriculture. These include inci
den:e of stem borers and streak on maize, particularly, in the 
min:zr .eason (A(ug-Nov); low soil fertility (eg. nitrogen, phos
phurus and sulphur: and plant population; cassava root rot; high 
weed irnfetation eq. Chrormolaena odo, ata and ImpereataLylindrica, 
and lack of crop genotypes adapted to farmers' conditions. Other 
bottlevi rk!, in the agricultural production are scarcity of labour 
especially Ior land claring in the lor.,t, lack of storage 
facilities and inlrastructure for marketing produce. 

WOF'K PLAN 

GOAL : To identify acceptable materials and practices that will
 
enhance the productivity of resource poor farmers in the
 
lowland forest if Cameroon. 
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SUB-GOAL 	 METHODS OUTPUT
 

1. 	Selection of regions Field visits and Contacts will
 
sites and cooperating informal surveys; facilitate on
farmers for on-farm Discussions with farm research.
 
research, farmers and exten

tion staff.
 

2. 	Identify food produc- On-farm exploratory Aid in designing
 
tion problems and trials and analysis future on-farm
 
constraints on far- of exploratory sur- trials tailored
 
mers' 	fields vey reports. to farmer's pro

blems.
 
3. 	Establish linkages Render visits to
 

with Extension staff various national Facilitate the
 
dnd national organi- organizations design of on-farm
 
zation eg. MIDEVIV. 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 in 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 II and Ossombe in the Ntui subdivision) the team is
 
operating in. Another notable success was the departure of 
Mr.Jupiter Ndjeunga for further studies in the United States, ard
 
hi's replacement by Mr. George Dimithe. However, the team operated
 
with a few major problems. For example, there is no field techni
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-IDRC 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 insfrastructure. 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 maize, 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 importance.
 

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 indicated that planting groundnuts between two rows of
 
maize spaced 1.6 to 2.0 m produced the best maize and groundnut
 
yields. 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 2 
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 sLich in the area. Generally, there tended to be no
 
significant dirferences 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 becausr of escape or preferrence
 
or exhibiting some tolerance to borers attack. 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 infestation of stem borers was relatively less 
 severe
 
(table 2). The results of these studies show that Lmproved 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 yields
 
due to the associated maize variety (tables I 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.
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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/groundnut

intercrop. 
 The maize yield from the 
treatment 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 
 yields from both fertilizer treatment were
 
better 
than that of the leucaena pruning and the control. It is
recommended that 
 more information, pai ticulary 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 I : 	EFFECT OF SPACING ON THE YIELDS OF MAIZE AND GROUNDNUT
 
IN MAIZE/GROUNDNUT/CASSAVA INTERCROP
 

FARM I
 
MEAN FRESH EAR UNSHELLED GROUNDNUT
 

WT. (KG/HA) WT. (KG/HA)
 
TZB LOCAL MEAN TZB LOCAL MEAN
 

MAIZE-2m APART 2600 5050 3925 950 900 925
 
MAIZE-3m APART 3950 5250 4600 1600 1450 1525
 

MEAN 3275 5150 IiP75 1175
 
LSD 0.1 1648 LSDO.05 467
 

FARM 2
 

MAIZE-2m APART 1450 3500 2475 850 1650 1250
 
MAIZE-3m APART 3000 2400 2700 1650 1050 1350
 

MEAN 2225 2950 1250 1350
 
LSD 0.05 572
 

Table 2 : EFFECT OF SPACING ON THE YIELDS OF MAIZE AND GROUNDNUT
 
IN MAIZE/GROUNDNUT INTERCROP.
 

MEAN FRESH EAR UNSHELLED GROUNDNUT
 
WT. (KG/HA) WT. 'KG/HA)
 
TZB LOCAL MEAN TZB LOCAL MEAN
 

MAIZE-2m APART 6267 4933 5600 567 633 600
 
MAIZE-3m APART 5233 3833 4533 867 800 834
 

MEAN 5750 4383 717 717
 
LSD 0.05 1307
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Table 3 : 	EFFECT OF ALLEY CROPPING ON THE YIELDS OF MAIZE AND
 

GROUNDNUTS
 

Maize Grain Yield Ear WT Unshelled
 
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 (0.05) 0.25 31.3 125
 

L = Leucaena prunings;
 
OL = no Leucaena prunings; OF = no fertilizer
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LIST OF EXTENSION AGENTS MBAM DIVISION
 

1 - AMBA AMBA Gabriel -AT- Chief Poste Agr. Yambata
 

2 - OBA'A OBA'A Charles -TA- DDA Bafia
 

3 - Mile KAMANA Veronique MONITRICE DDA Bafia
 

4 - MOUDONG ABELECK Gabriel -ATAA- Chief P. Bokito
 

5 - MOULIOM Simeon -TA- Chief P. Essende (Ombessa)
 

6 - OVOGUEP Elie -TA- Chief P. Yebekolo
 

7 - FOMENE KENNE Maurice -TA- Chief P. Ntui
 

8 - MOUKO Daniel MONITEUR Ntui
 

9 - ABONDANA Martin MONITEUR PA GOURA (Ntui)
 

10 - Mile DOfHE EDITHE Honorine Aide-Sociale Ndiki
 

11 - BIDIAS Andre -ATAA- Chief P. MOUTOUKOU (Ndiki)
 

12 - TOUGUERI Isiako MONITEUR DDA Yoko
 

13 - GOUFAN A. Luc -ATAA- Chief P. Mankim Yoko
 

14 - Mile MANGA NDONGO Francoise -AS-- Sect. du D.C. Bafia
 

15 - Mile ADIBONI NTSAGO Brigitte MONITRICE DDA Bafia
 

4

16 - MAFFISSO NGOUTE Moise MONITEUR DDA Ba ia
 

17 - MEKANG AMANG Louis MONITEUR DD Deuk
 

18 - NGAWANA Isaac MONITEUR DD Deuk
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LI ST OF NCRE RFSEARCHERS 0S OF . I)ECEBE R 31, 1986 

I. International Statf 

A M E 	 NATIONALITY Pos IION LOCAT1ON 

1. Dr. Emmanuel A. Atayi Togolese Chief of Party Nkolbisson 

2. 	Mr. Scott Aelch American Administrative Nkolbisson 
OfficCer 

3. Dr. Lau es Empig Fi lipiio 	 Maize Breeder Nkolbisson 

L. Dr. Joseph ilkafunda Uciandan 	 Maize Agronomist Bambui 

5. Dr. Les1 i e Everett Ameri can 	 Maize Breeder Bambui 

6. Mr . Dermot McHugh American 	 ACri cultural Bambui 

Economist
 

7. Dr. 1. Janakiram S i -Lankan 	 PIcE- Breeder Dschang 

U. Dr. Animesh Roy Bangladeshi 	 Rice Breeder Dschang 

9. Dr. Om P. Da.ngi Id iar 	 Sorghum Breed(,r Maroua 

10. 	Dr. H. Talleyrand American Cereals Garoua
 

Aqgronomi st
 

11. Dr. Stisan Almy American 	 Socio-Economist Ekona 

12. Dr. John A. Poku Ghanaian 	 F> tension Nkolbisson 

Agronomi st 

13. 	Dr. Meka E. Rao Indian Sorghum Maroua
 

Agronomist
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11 ,National C~ounter'par ts 

a) In Country 

NAME 
 POS I T 1 ON 
 L OCAT I ON
 

1. Dr. Jacob A. Ayuk-Takem Maize Breeder 
 Nkolbisson
 

NCRE National Coordinator 

2. Dr. Charles The 
 Maize Breeder 
 Nkolbisson
 

3. Dr. Jean Tonye Ext,,nsion Agronomist Nkolbisson
 

4. Mrs. Regine Aroga 
 Entomologist 
 Nkolbisson
 

5. Mrs. Chri5tine Poubom 
 Extension Agronomist 
 Ekona
 

6. Mr. Manlred Besong 
 Agricultural Economist 
 Ekona
 

7. Mr. Ngoko 
 Plant Patholugist 
 Bambui
 

8. Mr. Fabien Jeutong Rice Breeder 
 Dschang
 

9. Mr. Edward Ngong-Nassah 
 Extension AcIronomist Bambui 

10. Mr. Clftu , Asanga Entomologist Dschang
 

S1. Mr. Andre Djonnewa Sorghum Brieder Maroua 

12. Mr. Mbeng Ebete Cereals Aqronomist 
 Garoua
 

13. Mr. Martin Ngueguim Extension Agronomist 
 Hambui
 

14. Mr Cel icard ZonI:eng Maize Breeder Nkolbisson 

15. Mr Julius ]akow Rice Agrr'nomist Dschang 

16. Mr. Ndioro a Mbassa 
 Maize Breeder 
 Bambui
 

17. Mr. Mongmong Blaise Maize Breeder 
 Garoua
 

18. Mr. Mboussi A. Messia 
 Extension Agronomist 
 Ekona
 

19. Mr. Joseph Fokou Rice Agronomist Dschang 

20. Mr. Nankam Claude Cereals Pathologist Bambui
 

21. Mr. Jean Bosco 
Zangue Maize Prueder Nkolbisson
 

22. Mr. Ndikawa Ranava 
 Sorghum Agronomist 
 Maroua
 

23. Mr. )imi the Georgess Agricultural Economist 
 Nkolbisson
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N.A~ lIE PLD.) 11 1 0N L C~I1 

P4 Ii1. s P-au i no Ze klenr Extension Agronomnist Ilamb u i 

25. Mr. Jacob 1'. Eta-;'lcJu Ma LL Fnr-cMItI- Hartibu 

b In 'Irain ino 

N\ 1) N tL SPEC I t-IZI)[(01\ UNIV ERSI TY 

I. Mri flaiP l~afflataifla Ociricul tural I Lrnrnics Mich igan StLate 

2. - I . V I I Nk-,1.NQUUMOri I'-r a 1" (gr oiomrn (r .. nsi 

3. Mr- VrafI(-.() I- o(pp2 I.i(f' 11 icirorriti, Olt I ahoria S ta t o 

5. 111- I\Jdl)?urirja.- Ju.,i LCr siou o Lcronc~Univ. of Iliiriclis 
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