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804 4IRE

Les rsultats d'experiences et d'observations réealisees au champ dans nos
Centres d'lssais et de Demonstrations (TDC's), sont examinés en fonction
surtout des formulations faites des objecifs du Programme de la Recherche
Agronomique Adaptee et des directives Suggerees pour les phases posterieures

d'expansion et de developpement du Frogramme,

Les Programmes de vul&arisation et de Recherche aAdaptee tel qu'ils sont
definig - sous la Mission de Developpement du Nord-Ouest (MIDENO),
representent ensemble un concept totalement inrovatif du developpement
agricole, compte tenu bien sur de 1'appui d'un grand nombre de petits

planteurs,

Avec l'extenusion et la modification du service de Vulgarisation Agricole

et avec l'etublissment effectif des Centre d'Essais et de Demonstrations, 3
il existe maintenant, un peu partout dans la Province du Nord-Ouest un

bier structural de base entre tout d'abord les planteurs avec leurs
productions potentielles et leurs difficultes techniques et ensuite les
ressources d'investigation des divers etablissements de 1'Institut de 1a

Recherche Agronomique,

Le deogre du succes operationnel realisé dins le souci d'atteindre 1l'cbjectif
d'etablissement de ce lien a ete le sujet de plusieurs evaluations
inderendantes. Des rapports favorables ont ete Presentes sur le niveau du
Progres et des resultats realises et ceux-ci ont confirme la valeur de la

voie adoptee par le Projet,

Bienque la liaison entre les divers sectors intervenant dans 1la
dévaloppement agricole est clairement vitale, il est tout aussi necessaire
de se procurer continuellement de nouvelles informations technigues devant
cadrer avec les systemes si developpes, Le role majeur du Programme de la
Recherche Adaptee est par consequent compleémentaire aux travaux de 1'1RA,
en frurnissant au service de la Vulgarisation, des informations relevant
des conditions culturales et des problemes des cultivateurs de la Province

du Nord-Ouest.

Le Programme d'experiences conduit dans les TDC's était formule afin de
four:ir pareiiles informations tel que le déerit le Rapport. Du & la
nature des investigations sur le terrain, un certain nombre de saisons est
seuvzit utile pour le developpement definitif d'une nouvelle idee; etant
entendu gu'un autre temps est encore necessalre au Setvice de 1a

Vulgerisation afin qu'il encourage 1'adoption des techniques nouvelles par



i)

Le Frogramme de lag Recherche Agronomiqge Adaptee est encore au grand debut
de ses noubreuses Sequences, Toutefois, le Rapport decrit les exXperiences
de court terme dans lesquelles, apres trois saisons de recherches conduites
sur plusieurs cites, les objectifs predefinis de 8es8 experiences ont

maintenant ete atteints (dans le cas des cites établis'en premier lieu),

Les donneas recueillies en 1985 et 1986 (aveec ceum de 1984 presentees dang
le Rapport Technique No.,1), font done appel & un certain nombre de
¢onclusions tirees de deux Essai Variédtal de mais et des essails

d'association Wais/daricot/Arachide et Mais/daricot,

Des changements sont bProposes sur plusieurs recommendations concernant les
varietés de mais, reconmendations mises en eirculation avec le concours du
Service de ls Vulgarisatiqn; nous pensons pertinemment ay besoin
d'introduire 1la variete "Ekona Whiten dans les zones de moyenne altitude
du Departement de ls nomo et le desir d'eliminer 14 variete "MLO" des
Zones de haute.altitude des departements duy Bui et du Donga~-Mantung,
Inifiglement, et comte mesure intermediare, la derniere Propesition
pourrait etre realisee en multipliant une bonne variéte locale adaptee qui
a ete recemment iddntifiee., Il est €Spere, qu'apres cette phase
interimaire, le materiel actuellement developpé par le programme IRA/KCRE
pourrait donney naissarce a de nouvelles series de varietes de mais

Potentielles, mieux adaptees aux zoneg d'altitude,

Les resultats des experiences en association suggerent que lg
Tecommendation suivante devrait etre retenue, si 1'on considere L'association
cul turale Hais/ﬂaricot/ﬂrachide: Premier desherbage six Senaines apres le
Semis du maig, deuxieme desherbage, si la population d'herbes 1'exige,

(si 1s Population d'herbes est improtante) 4 - 6 semainesg arres le premier,
Il exisgte toutefois une bon: e evidence de Suggerer gue leg Populations

de plants de maig soient acerues de 50% a 100% (voirp les Sections I et I1F
bour plus de details) afin de pouvoirp maximiser les beneficeg de
1l'assoeciation toute entiere, pourvy que des configurations spécifiques de

Plaiting soient adoptees,

Le Frogramme eXperimental confirme aujourd'hui 1'extrene importance de
continuer a encourager ltetablissement deg methodes appropriees 4 la
Frovinee, de continuer g ameliorer lesg conditions pédoloaiqUes et l'haBileté
des sols a soutenir une Production 4 long terne, Dang le Rapport qui suit
sont decrites les differertes pPolitiques adoptees par le Programme de la

Recnerche Adaptee afin d'atteindre les objecifs Precités,
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The experiment results and TDC field obvservations to date are reviewed irn
relation to overall Adaptive Research Frogramme objectives and sug.ested
dircctions for furtaer phases of prograume development and expangion are

foruulated,

Tuae Lxtension and Adaptive Researcha Irogramues as designed under the Yorth-
Westy Tural Development troject, together represent a totally innovative
concept of agricultural development in support of large numbers of small-

scale farmers,

e

Through tne expaision and modificatiorn of the bxtension Service and the
establignment of tane Trials and Deworstration Centres, there now exists in
tae lortn-Yest lrovince a broadly based structural linka_e between the
farvers, witia their tecanical difficulties and productiorn potentials, and
the investigative resources of t.e various establisiments of the national

lustitute of Agronowmic Research.

The degree of operational success achieved in meetin, tiie objective of
linkase establisament, nas been the subject of several independent
evalnations. favourable reports have been wade of the rate of progress
ard tie reults ac.ileved, waich have confirmed tite value of the approach

adopied by tae Iro,ect.

¥ailast liaison between the various sectors involved in agricultural
developmert is elearlw vital, it is also necessary to continually pro.ide
new .ecanical infermatior to feed thiough tue systems so developed., A major
role of tae Adaptive Research Yrog ramme is therefore to complemeut the work
of 1RA in providing to tae bxteusiorn Service, information relevant to

farming conditions and farmers' circumstances in the L. #. Frovince,

Tae "ield experiment Programuwe vn the TDO's was exjressly desizned to
provide such iiformation and is described in the Report. Due to the very
natu-e of field investi ation, & number of seasons is often needed to
develop definitive new information, and further time fiecessary for tnes
Exte .sioyn .ervice to encourage adoption of new tecuniques by tue farming
comrity, The impact of new tecanology on crop Production thus takes tiue

to L ~ome apparent.

The Adaptive Researca Irogranme is still in tuae very early stages of tais
sequcce off events, iowever, tne Report describes tne shorter term experiments
in waich, after up to taree Seasons research on several gites, the pre-
defired experimernt objectives have rnow beern met (in the case of earlier

estahlisaed sites.)
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The 1985 and 1986 data, (together with bhat from 1984 given in Technieal
Repcrt No,1), thus allow a number of conclusions to be drawn from two of
the Maize Variety Trials, and from tae laize/beans/groundnuts and

laize/beans Intercropping Trials,

Changes are proposed in several of the maize variety recommendations
issued via the Extension Service; namely the reed to introduce Ekona
Thite to mid-altitude areas of Nomo Division, and the desirability of
phasing out MLC at the higaest farming altitudes in Bui and Donga-Marntung
Divisions. Initially, and as an interim measure, the latter would be done
by multip¥cation of a well adapted local variety which has veeantly

veen identified. Following this, it i1s hoped that materials currently

being developed by the IRA/NCRE programme would lead to garoduction of a

Jhew series of potentially higher vielding maize varieties.

g

Intércroppin5 experiment results sugguest that the recommendation to weed
Maize aiter 6 weeks, and agsin after a further 4 - 6 weeks if weed
Populations are high, sihould be retained for maize grown in association
Witn beans and groundnuts, There is howef¥er, good evidence to suggest
that maize populations in tae mixed plantings could be increased by 50
Or as much as 100 per cent (see sections II and III for details) to
maximige benefits from the association as a whole, provided specific

Planting configurations are used,

Fro gramme experience to date confirms the extreme importance of
continuing te focus on designing methods, ap,ropriate to the province, to
improve soil conditions and the ability of soils to sustain crop
productior over tue lorger term., The approacnes adopted tawards achieving

this under the idaptive Research Frogramme are described in the following

report,



1. INTRODUCTION

The purposes of the Report are threefoly
= to describe and discuss Bxperiment results from the frials and
Demonstration Centres (TDCs) in relation to the objectives of the

Adaptive Research Programme .

the Programme to date.
- +to briefly cbnsider future & ravtions for the Adaptive Research

Programme in the North Wee Province.

administrative and financial Operations, have been reported on Extensively
elsewhere. It is sufficient to record here that in the period covered -
by this Teport, six centres were in full operation for the main 1985 crop
Season, a 'seventh begéh operations with its tree crop pProgramme in July
1985, and all nine TDCs carried the main ~able erop research programme

in the 1385 Season. Locations of the TDCe are Qhown in Map 1, and brief
site charscteristics are summarized in AQPEﬁdix 1. Weather da%a available
from six “DCs in 1984, 1945 ang 1986, are presented in Appendix 2.

By compar: son with the experimentatiaon in.{984(2) that of 1985 and 1986
showed g cwhtinuing improvement in the uniformi#y of data cullected.f
This was = reflection of improvements in both 80il  conditions (on the
Barlier es ‘ablished sites) and the overall standard of crop handling

and record.ng of information on the part of the senior TDC staff.

The princisles described in Report No. 1 governing the establighment @ of
field EXpeciments, and the system used for presentation of results
Were also followed for the 1985 and 1966 experiments. Where considered

i

appropriete as a means of further elucidating parfarménpa Bcross sites
and seasons, and estimating the consistency of results treatment effects
were also ranked for each parameter from highest to lowsst.

This apprsach was particularly valuable in interpretation of several of
the intcrcrnpping Experiments as an adjunct to the development of data
representang the overal CFA value of production from the crap

association (Sge Appendix 3 for dirivation of the valuss usael),

(1)

(2)

~Adaptive Research Companent: Internal Mid-Project Review, May 1935

-Adaptive Research Comporent submission to IFAD/AFDB Supervisory Missions
between 1983 and November 1986,

~Quarterly and Annual Reports of the MIDEND Project (1983 - date).

Adaptive Research Agronomist. Adaptive Research Pragramme; Technical
Report Na. 1, MIDEND, December 1985,
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It should bo borne in mind that the valus data, being based on
market prices per kilogram, tend to reflect the pattern of response
to experiment treatments of the. crop which contributes the largest

proportion of the total weight of production from all component crops.

Value of total production was therefore not an entlrely satisfactory
measure in itself of an overall treatment effect on the association.
However, the magnltuda of an .individual crop's response to a given
treatment was at times sufficient to modify the 1mpact on. final

value of the association of the crop with the larger waight. cnntr:butlon.

Analy81s of 1985 and 1966 data was carried out using 'a Texas Instruments
TI-66 programmable ealculator, although it is intended to computerlze

this exer01se in the near future.

It w1ll be noted that Section 11 discusses only results from ahort-term

arable crcp experiments. Data will continue to be collected from the

longer term fallnw1ng and coffee intercropping experiments to be

‘reported on later .



2. 1985/86 EXPERIMENTS : RESULTS AND_DISCUSS 1Dy,

The following sections present the results from the series of short-term
arable crop experiments conducted on the TDCs, and discuss their implications

for future agronomic Tecommendations.

ment effects across sites, and results are discussed both in terms of

individual EXperiments ahd.the overall-outcome of the series.

“A number of the experiments have baen run (as at the end of the 1986
season) for three Seasons, often on a number of sites. Available results
suggest that maﬂyﬁhr&metersmay now be dlscontlnued, having achieved the

objectives for which they were designed:

2.1. MAIZE VARIETY EXPEHIMENT?

Two series pf variety experiments were conducted. in 1985, With the

establishment of the wWidikum TDC in January 1986, a third series was

Experiments vere of randomized biyck design, comprising 4 varieties (high
and low elevition series) and 6 varieties (medium-low elevation series)
in 5 replica+ians. Data from the three series are given in Table 1«3,

and’ discussinn of the results from each series isg Presented below,

2.1.1. Maize varieties for higher elevations

The experiment includes a short-list of varieties bred by IRA for farming
areas above 80Q metres, and is designed to assess yield potential at

higher elevations (1500m and above) in the North West Provinece,

Conducted =t three sites in 1584, the experiment was repeated on four

sites in hoth 1985 and 1986. Results are presented in Table 1, Since’

Pot@atial,

Overall experiment yield levels at Mbiyeh and Santa compared favnurably
with those gf 1584, averaging 1.56 tonnes/hectare (shelled grain) and

3.09t/ha. Teéspectively over the twg years.



At Dzeng, a site with severe soil problems, yields were greatly improved
following incorvoration of cattle manure to sections of the farm during

land preparation (see also Section 111).

At the very highest elevation sites (Bzeng and Mbiyeh), there was
again no evidence of the available varieties giving any yield advantage

over local maize.

At Santa and Fundong TDCs (1650 and 1500metres respectively), a different
' Picture has emerged, with the variety COCA tending to outyield other
available varieties. The only exception to this was at Fundeng in 1985
where "Local" gave the highest yield. 1986 Fundong data show that
although Local produced more cxb8-, the weight of grain per cob was far
higher for COCA. Accordingly, COCA should continue to be the recommended
variety in these medium-high' altitude zones.

BACOA has generally not proved well suited to groﬁing conditions above

1500m. However, its relative earliness of maturity (aberaging about 190 days)

was comparable to Local at Mbiyeh and Dzeng, and this, together with its

- yellow grain may make it attrattive to some farmers.

It is to be noted that the growing season for maize around 2000m.

altitude is 67 ~ 7 months, compared with some § — 54 months at

1000°~ 1400m. (the zone to which the varieties under test seem to be

better suited - see below). The early variety BACOA takes longer ta .
mature at the higher elevations, but still retains its relativé earliness
Eompared to the other varieties. Whilst this may be ﬁonsidered benefidial
the. advantage may to some extent be offset by thé variety's ripening "

at the very height of the rainy season. Later maturing varieties, ripening
as the rains diminish, are easier for farmers to dry to a storable

moisture content.

Based on the earlier results from the Adsptive Research Programme, and
the experience of the IRA Testing and Liaison Unit (TLU) at Bambui,_'
@ new maize breeding programme was established by the National Cereals
Research and Extension Project (NCRE). The Programme aims to develop
varieties specifically suitable for the long, cold growing conditions

experienced at the highest farming altitude in the Province.

Experiment results from the Dzeng and Mbiyeh TDCs in 1984 and 1985,
suggested that further measures should be adopted to provide farmers with

the best currently available local seed for the higher altitudes.
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Bui and Donga-Mantung Divisions, were planted in "ear plots"- at

Mbiyeh TDC in 198g.,

This well adopted local material is thought to bave been derived from
Barlier importations of the Kenyan variety, Kitale Synthetig II. Cobs

used in the Mbiysh 1986 plantings was accordingly chosen by the IRA

Bambui maize breeder for their similarity to typical Kitale Syn{hetic II.l

In addition, new stock of Kitale Synthetic II was included™ss a plot in '
the Mbiyeh Plantings to allow half-sik crossing. Cobs were again
carefully selected from those plants EXPERSSing desirable morphological
characteristics in 1986., seed from these cobs will provide the basis

for further multiplication from 1987 season onwards. In this way, we

may eﬁsh}érthé%méfi'?aiﬁégs-ai %nghfdheé% elevations, who are in contact
with the agricultural extension mervice, can quickly have access to the
best currently available maize stocks, as a stop-gap measure until such
time as NURE has Produced heavier yielding replacements, Seed of this

"selected igcal" should be used to phase out supply of MLC, the currently

recommended variety for the high altitude zane, as quickly as stocks allow.

Having served its purpose of clasifying the maize varieties responses
to higher =ititude conditions in the Province, this series of experiments
will now be discontinued.. It is suggested that it be replaced in due
Course with an axpe;émgqﬁﬂ?o_?gst a shp;#flgst of potentiai ;afieties

developad from NCRE's High Altitude Population.

2.1.2. Maize varieties for medium-low elevations

KT,
With the EStab;ishment of TDCs at Babunge and Qku—Nqnl(_) in the 1985

season and early 1986 Tespectively, the second series of maize variety
experiments was carried on four centres in 1986. Available data from

1985 and 1986 are presented in Table 2,

out
Generally high yields were obtained through/ with particularly

good results from the New site in Oku-Noni where grain yields ranged

from 3.7 - §.4 tannes per hectare.

(1) Following @ recent instruction from the Benior Divisional Officer
of Bui Division, the TDC herein referred to as "Oku-Noni TDC", will
in future Operate under the name of its village location and be
known as "NGEPTANG TDC."

R T e T s



a) Yield of Cobs (kg/ha)

TABLE

2

SHORT - LIST MAIZE VARIETY EXFERIMENTS

' VARIETTES FOR MEDIUM - LOW ELEVATIORS

| (2) (2)
NYEN NKWEN BABUNGO OKU-NONT
. (1200m) - (1200m) (1100m) (1400m)
| (1) R
| 1985 1986 1985 1986 1986 1986

VARIETY A E - |
COCA i 6500 L4670 8650 7300 7140 11000

|

BACOA {5500 5110 7650 5400 Lo8o 9000

MLC . f 1,800 5760 8250 = - 8600
(kasaz) | (5700) (5300) .

EKONA WHITE E 6600 6030 7950 6500 6200 8600

EKONMA YBLLOW | 51,00 5010 7050 4500 3200 6800

LOCAL ° . 5080 LOLO 6650 1,300 11200 6600
S.E. of e :

. Difference 1261 918 518 771 831 760
S.E. 892 649 366 )2 588 537
CuV. (%) 35 28 11 20 26 -1l
F. Ratio 0.7 1.8 ho2ser )5 6.3%% 9. O

b) Yield of Shelled Grain (kg/ha)

VARIETY ol ey
CocA . 3875 2328 860  LolLo L7 6400
BACOA ﬁ 3585 3210 3620 3560 2952 L4900
MLC 2915 3195 3710 = . 5000

(Kasar) - (33,0)  (3070)
R .
EKONA WHITE | )90 3034 3630 3700 LL20 14300
EKONA YELLOW 3300 3750 3460 3240 1952 3700
LOCAL . 2995 2o3% 3300 2600 3175 3700
5.E. of ' L=
Difference 757 760 2)7 383 58l 527
SJE. 535 - 538 - 175 271 113 374
CoV, (%) 3L Ly 11 18 4 18
F, Ratio Te2 64 1%% 755

0,9 " 1.3

ey e A i i S -l
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Notess

(1) Variety KASAT replaced MIC in this experiment in 1986 at Babungo and Nikwen
Only X b4 >

(2) 1986 was the ‘first year of arable crop experiments at Babungo and Oku-Noni,

¢) Stand Count at Harvest (1000/ha)

e ey ——

| NYEN  © NKWEN . BABUNGO OKU~NONT
E 1985 1986 1985 1986 1986 1986
" vaARTETY :
{ .
COCA 4 i 30.L4  28.6 ke 34.8 31.0 39.4
BACOA ; 32.2 32,6 U5.0  37.6 26,1 39.0
MLC U - B s e - 39.1
(KASAT). : ! (33.6) (27.0)
EKONA WHITE ! 35.2 31.8 L6l 37.2 28.1 38.2
BKONA YELLOW | 324 28,0 13.8 294 335, 37.0
LOCAT, BB 296 W5 ale 28.2 39.0
S.B. of Difference g 3.6 3l 2.3 1.9 g2 el
| 5.8, ' 2.5 2.2 1.6 1.3 e 1.0
! Ce¥. (%) f 18 16 - 8 9 13 6
‘!- F. Ratio 1.5 Ouf 0.9 9, G 235 0
i
{

d) YNumber of Cobs at Harvest ('000/ha)

VARTETY
CocA - ; 32.2 31l 39.4  33.8 3k4.0 L1.6
BACOA 0o 3Be00 BTN kSl 28.8 | 3040 ... .39.0
MEC S R I S - 37.0

' {masar) ! (31.4) (26.6)

‘ 5 | | 2
EKONA WHITE ; 38.6 30,8 43,2 3h.L P 32,6 35.8
EKONA YELLOW | 352 2904 L. 2508 v, e R T
LOCAT, | 3h6 3.8 k2o e 27.0 36.8
S.E. of Différence i L.2 1] 2.6 .5 Fail 2.6
5B, 249 0 Db 1.8 3.2 242 18

C.¥. (%) 19 19 10 23 17 11
F. Ratio T2 0.2 0.5 11 Fo 9% 2,2
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At the suggestion of IRA Bambui, the'variety KASAi'I, of Zaire _
Origim, Qas included in place of MLC at Babungo and Nkwen in 1986.

_+ Although it performed reasonably well, it offered no vield advantage
over COCA.

The currently recommended variety for this altitude zone (COCA) yielded

very well at Oku-Noni and Babungo, and out-ranked other entries at

Nkwen in 1985 (cob weight) and 1986 (grain weight).

e A e Awatay ST = S

Harvest:counts at"Nkwe5min 1986 wére igwesé for Ekona Yellow.

Both KASAI I and COCA had relatively low final stand counts, but grain

data suggest that compenséﬁiun was made for this with higher yields

iper plant. - i ‘

. COCA clearly did not display similar yield advantages at Nyen, where the
varieties bred for lowland conditions performed equally well. Given
that the yiélds of Ekona White and COCA have proved similar now in

" three years“-testing at Nyen, and that the Foliar-aiaaases to which the

*Crop is exposed in this area are of lowland races, it is suggested that

the recommended variety for mid-altitude Momo Division be changed from

T TEOCA Tt EKonE WHItE T T THIS would Ehsire that farmers would gain

> advantage from the disease resistance characterist?ﬁs of tHis lowland
:variety in iny years of seVere disease incidénce and would not be losing

*in seasons with a more mild attack.

IO Wy 1 Emea i

Ekona Yellow would seen not to offer quite the same advantages at Nyen

as tkona White, and ic clearly not appropriate in the other three locations
where it suffered from a relatively low survival rate (Nkwen and Babungo)
“and produced fewer cabs (Babungo) . -

On the basis of the above assessnents, the experiment may now be

discontinued at Nyen, but should be considered for continvation at the

“other three sites including'ﬁoth Kacai I ahd‘MLE, b;t excliding Ekona Yellow.,
Any additional Qariety teStiﬂg could then await further development from

the NCRE programme. K

2.1.3. Maize verieties for low e¥evations

S . - g

‘Results from this experiment. at Widikum are given in Table 3.
Ekong

_clearly better than the otﬁér variet%es under test. It also produced

White; With™8 Grain yield of approximately 4 tonnes/ha. was

mare and largér cobs. Although Ekona Yellow had a lower stand count .

comparaﬁ@g_w;th_that,o? MLC and Local,

étvharvest, its final grain yield was

i e




IABLE 3

SHORT — LIST MAIZE VARIBTY EXPERIMENTS
VARTETTES FOR LOW ELEVATIONS

WIDIKUM 1986
| Yield Yield Number  Stand at
Variety ! of Cobs of grain of Cobs harvegt
' (kg/ha) (kg/ha) (1000/ha) (1000/ha)
EKONA WHITE g 11950 LoLo 46,0 . L8.h
EKONA YELIOW f 7100 2750 363l 43.8
MLC ‘ 7700 2820 39.4 7 L8.8
LOCAL L9610 2250 - 39.6 16.8
i
S.E. of Difference : 896 Li91 2ub 1%,
S.E, | 63l . 3L7 1.8 0.8
C.V. (% RS [ ' 31 12 N
F. Ratio 11, 9% L. 8* Ly, o% 9. 1%%
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e o

should continue for.a“firther one or two seasons to see

This experiment '
£ Elare Whi{emﬁa%ntain%“itﬁ apparent advantage, and to confirm whether
Ekona Yellow could be recommended if its stand count can be improved.__
The lower stand.count may however prove tg_pgwgnAindication of this

variety's not being appropriate for the Widikqm"gnvi;nnmﬂnif-}Zﬁg;

~2.2. INTERCROPPING EXAPERIMENTS - MATZE /BEANS/GROUNDNUTS

Tha.maize/beans/groundnuts series of intercropping experiments again
comprised four sebarate but related investigations in 1965 :-

— an assessment of weed control and fertilizer responses

- the optimdum timing of a single weediﬁaw

"~=ﬂthe~e??écts on the asseciation 6f introducing named varieties

s -

- the effects of manipulating planting arrangements and plant populations.

For reasons discussed below (see secéion 2.2.3), the third experiment
‘-doncerniﬂQG:EWELDVEd" named uérigfies-wagwdrmppad in 1986.°
m_-wnmﬁr“ﬁ"ﬁza;;—;Léluétian oflfﬁérieﬁéining three experiments was made possible
. by the expansion of the adaptive research programme's facilities

following the opening of the Babungo and Oku-Noni TDCs.

Once again interpretation of the resultant data has been done in two
stages, with the examination of individual component crop data being
followed by the development of the common denominator (CFA value)

through which a direct comparisen can be made of overall treatment
effects. Treatment effects have also been further cla?:fied by producing
summaries of the yield rankings of the individual Crop components

together with a ranking of overall values under each treatment.

2.2.1. Weed Control and Fertilizer Response

The experiment contained eight treatments comprising all the Eﬁﬁﬁyﬁafidﬁb
of four levels of weed control and two levels of fertilizer (NPK, 20:10:10)
application; a 4 x 2 Factorial design in five replications at each of

the four sites.

1965 data are given in Tables 4 - 6, and 1986 data in Tables 7 = 11,
Results are first presented in the form of Z-way tables to foeugthe
reader's attention on the relative contributions to observed effects of
the weeding and fertiiizer treatments. Tables 6 and 11 then present
Summaries of grain yields together with the overall value of the

Production derived under each treatment regime.
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It should be noted throughout that the beans could anly be potentially
influenced by treatment Wg - W2, since they were haryested prior to the

specified timing of W3.

NYEN TOC - 1985

Experiment results are given in Tables 4-and 6.
Due to an error in the application of the third weedlng treatment, Wz and

W3 ‘were effeatlvcly the samz.

As may have been anticipated, there was a marked positive zmpact on grain
yields in maize and groundnuts from the first weeding, of 55 per cent and
282 per cent respectlvely. No additional yield increase was derived from
the secand weeding in maize, but it did provide a Further 6 per cent yield
increase in groundnuts. In the case of the groundnuus the higher yields

appear to have been st least in part the result of more plants surviving

to contribute to harvest under improved weed control regimes, whereas the

maize yield increase resulted from heavier yields per plant.

Weéding did allow more bean plants to survive to harvest and there is an
indication that this could have been reflected in final yield.
However bean yield data was extremely variable and masked any definitive

trgatment e?fect.

Availability of the additional fertilizer under F2 (albeit still at a
modest rate of application) increased maize cob yields, but neither
this nor the impact of the second weeding on groundnuts were reflected

in similar increases in the overall valus of production..

NYEN TOC - 1966

Exparimént results are given in Tables 7 and 11. _

The third weeding treatment was correctly applied in 1966, this

validating the full serics of lreatment combinations. Maize cobs and
grain yields showsed a greater overall response to fertilizer than in

both previous Seasons, possibly reflecting the reduced weed cantrol
problems associated with the continued improvement. in farm management

of the Centre és a whole. Nevertheless both the first and second weedings
raised yields, and the first weeding also generated improved stand

counts at harvest and produced mere cobs.

The additional fertilizer under F2 appears to have caused partial
compensation for the greater weed compztition under Wg and Wq in terms

of final maize yields.
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Whilst no marked fertilizer or weed control effects were observed in
beans, groundnut yields were again overwhelmingly influsneced by increasing

levels of weed contrsl with 100 per cent increase from Wiy a further
475 per cent increase from Wy and a still further increase of 46 per cent

However, having converted all grain production data to a combined CFA

value, the yield benefit +o groundnuts from W3 is not reflected in

total value from the crop asscciatian) which mere closely relates to the

pattern of the maize yield's contribution.

NKWEN TDC - 1985

Experiment results are given in Tahles 5 and 6

In view of the lack of weeds at the soheduled time of the third weeding
this operation was not carried out. Treatments involving W2 and W3 were

therefore the same.

The results indicate @ positive response to both Wi and Wy with respect
to maize and groundnut yields. The influence of additional fertilizer
under the F2 regime mads a larger contribution than than the weeding

treatments to maize cob and grain yield increases. However, only

There were no observed effects of eithor weed control or fertilizer
application on bean yields. Since early weed control would normally
be expected +tg positively influsnce bean yields, it seems probable
that under conditions of only a relatively light weed infestation,
the quick-growing beans outpaced the weeds and sg aveided any adverse
yield effect. This argument is borne out by the positive impact of
removing subsequent weed growth on yields of both the slower growing

Crops-groundnuts and maize.,

Converting the data to values of production reveals increased values
through both the improved weed control and the additional fertilizer
application. This is a clear reflection of the pattern of maize
response to the treatments and emphasizes the importance of the maize

status in this association .value terms,
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TABLE

: LITERCROPPING EXPERIMENTS ~ MAIZE/BEANS/GROUNDNUTS
I WBED CONTROL/FERTILIZER RESPONSE
NYEN 1985

a) MAIZE: Yield of Cobs (ke/ha)

W W T e R | Fertilizer

0 L & 3 ' Total
¥ 4400 7600 61,00 7133 25533
5 . 5BET 8267 8600 7867 | 30601
{
Weeding :
Total 10267 15867 15000 15000 l 5613
S«E. (1) 1056 F Ratio: F 5.8% CV (%6) 24
S.E. (2 = Tk W 5.8%*
S:Ee (3 528 FW 0.5
Abbreviations
Lreatmenta TP NPK (20:10:10) at 2 bags per hectare
' FE = NFK (20:10310) at h bags per hectare
W 1 ) L. ;
0 = NO weeding after plantlng
7
h‘l = 1 weeding at |; weeks
Wé = 2 weedings at l weeks and 8 weeks
W. ;
3 = 3 weedings at l, 8 and 12 weeks
'(fhe timing of the third weeding preciudes any
impact on yield of beans but would influence
maize and groundnut yields),
S.B. (1) = Standard Brror of values in the body of the table.
BeBe (2) = _Htandard Error of weeding totals.
5.B. (3) = Standara Error of Fertilizer totals,
B = PFertilizer effect
W = Weeding effect
Fw = Fertilizer/Weeding interastion

CV (%) = Coefficient of Variation,
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A

b) MAIZE: Yield of shelled grain (kg/ha)

W W W Wy = Fertilizer
L ! e 3_ i_ Totals
5 - 280 UWTe3 . 39637 o | 1sges
|
Ty 330 1,887 5313 . 4660 | 18290
Weeding D e o , : ‘ e b
Totals 6210 9650 9276 . 9120 ! 3956
38 (1) 631 F Ratios ¥ 3. C.V. §%). -23-
3.8, {2) Lil6 ' W 6. 3¥#
S.E. (3) 315 FW 0.8
¢) MAIZE: BStand count at harvest ('000/ha)
| W W W W . Fertilizer
° 1 e 3 i TO‘t&lS
5 . 26.0 5.9 BP4, sty domig
¥y 25,3 26.0 . 26 8.2 1029
Weeding d
Totals 51,3 51.9 53+5 51.9  208.6
S.E. (1) 1.1 F Ratio: P 1.5 oV (%) 7
S.E. (2) 0.8 W 0.7
S.E. (3) 0.5 W0,
d) BEANS: Yield of shelled beans (kg/ha)
W W W W Fertiliger
¢ g 2 3 Totals
E 173 477 283 329 f 1262
¥ 230 333 2,0 217 1020
Weeding . :
Totals LO3 810 523 s5L6 2282
S.E. (1) 114 F Ratio: P 1,1 CV (%) 63
5.2, (2) 80 W 2.3
S.E. (3) BE . W 0.6
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e) BEANS: Stand Count at Harvest (*ooo/ha)

W W W W Fertilizer
0 . ;
: i 2 3 ; Totals
* 37.7  L2.) 39.5 4.5 | 160.1
|
F :

2 3749 40,0 38.5 39.5 | 155.9
Weeding : '
Totals o s 7546 = 7 B2 s o PR 500 316,07
SeBy (1) g, o B Ratio: E 4,6 CV (%) - Four
S.8, (Y= 4,2" W 3,0%
8+8. (3) 0.8 - B 0.4

£) GROUNDNUT: Yield of shelied sroundnuts (ke/ha) ;
W W W W Fertilizer
5 L ; 3 ; Totals
F |

1 26 153 210 147 ! 536
s L6 122 81 173 ¢ heo
Weeding f
Totals 72 275 291 320 958
S.E. (1) L8 F Ratie: P 1. oV (% 63
S.B. (2) 34 W5, 7R
S.E. (3) 2l W 2,3

g) GRCUNINUTS: Stand Count at harvest (7000/ha)
W W W W : Fertiliger
g L 2 3 i Totals
F i

1 36.9 549 53.3 51.3 196.4
Py 38.1 50,3 9.5 50,7 § 188.1
Weeding i
Totals 75,0 1052 102,6 102.0 381,.8
S.B. (1) .2 F Ratios ¥ 3 oV (%) 1)

3.E. (2) 3.0 W1, e
S«B. (3) 2 W 0.4
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h) TOTAL VALUE OF PRODUCTION (1000 CFA/ha)

W W W W 1 Fertilizer
9 ! 2 3 Total
Hy = 365.9  679.9 - 557.3 613 | 2217
S
2 o a T iEed , ge 686.9 620.8 | 2U25,7
Weeding. . gt i
Totals = 822.7  13L1.1 12ul.2 1235.1 | L6l3.1
S.E. (1)  78.7 F Ratioc F 1.8 C.V. (%) -
S.E. (2)  55.6 | W B.6wr —

S.e. (3)  39.3 w2 B 048
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TABLE 5

INTERCROPPING EXPERIMENTS — VMAIZE/BEANS/GROUNDNUTS

I WEED CONTROL/FFERTILIZER RESPONSE

NKWEN 1985

A) MAIZE: Yield of Cobs (kg/ha)

S WU S . My ‘ __ Fertilizer ™ =
.0 : X P i A maee
: i
- 1
4 . 3533 1867 5600 5000 ; - 19000
J
Fy 600 . 5600 6600 7067 ! 23867
Weeding ‘ ’ N iy
Totals .. ... 8133 40467 12200 12067 & - L2867
s.B. (1) 825 F Ratic: F B, 7% cv (%) 24
8.E. (2) 583 _ W G 3%
5.B. (3) W13 ' i 0.5
b) MAIZE: Yield of Grain (kKg/ha) ... . e
W oW e W w - .;‘err’cilizer :
9 1 2 e : Totals
% 2000 3067 3133 2800 | 11000
Ts 2600 3267 3867 3800 ! 1353,
‘ Weeding i
Totals 11600 633 7000 6600 21,53
S, (1) L53 F Ratio: F T o B Cv (%) 23
S.E. (2) 1320 W 5.oR

S.B. (3)  ee7 W o.5
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¢) MAIZE: Number of Gobs Produced {7000/ha) )
L e :__..—— 'W—"- B w—_ - W—W i . Fertilizer
mfl» 40U T;fl,_Luwuz ; Totals
P 19.5 263~~~ 2Ll 2L.0 9.2
}
Fa 20.8 2118 b7 26,0 | 96,3
Weeding . |
Totals 40.3 51.1 49,1 50,0 190,5
S.E. (1) 2.2 F Ratios ¥ 0.2 cv (%) 15
S.B. (2) 1.6 W 5. 13
S.B.(3) 1.1 B L L T
d) MAIZE: Stand Count at Harvest ('000/ha)"
W W W W ' Fertilizer -
¢ : ! - 3 : Totals
F 26,0 271 25.9 26.5 g 105.5
¥ 21,8 26,9 25.7  26.1 1. 103.5
Weeding :
TOtalS 50-8 51_.[¢‘) 5"1.6 52.6 ¢ 209.0
SR §1§ 0.7 F Ratio: F 17 CV (%) L
S.E. (2 0.5 W 8%
S.E. (3) 0. Fu 0.
e) BEANS: Yield of shelled beansu(?g[@q) - = -
T s e e g "“““W o W W i Fertilizer
o i 2 3 : Totals
¥ ‘
1 207 299 201 233 | 1040
L 239 253 oL 271 1008
Weeding
Totals LL6 552 5L6 50 2048
8.8, (1) L5 F Ratio: P 0.1 cv (%) 27
S.E. (2) 32 W 15
S.B. (3) 23 W 1.



f) GROUNDNUT'S:

2

Yield of shelled groundnuts (kg/ha)

W W W W, Fertilizer
0 : , E 3 i Totals
; e w |
1 35 85 211 196 | 527
By 39 71 205 212 | 527
Wesding :
Totals Th 156 416, 1,08 1054
VBWEL(L) T T ey P Ratio: ¥ 0.0 Cv (%) 28
S.E. (2) 16 W BTl
S.B. (3) 12 W U.3
;”“g)“fERbUﬁDNUTSg Stand Count at Harvest ('000/ha)
W W W, W i Fertilizer
0 ! . 3 { Totals
= 56., 59.9 61,6 63.5 ' 2.l
s 58.0 60l 61,7 62., | 2lp.5
Weeding
Totals 1144 120.3 123.3 125,9 L83.9
S.E. (1) 2.2 F Ratio: P 0.1 ov (%) 6
S.B. (2) 1.5 W 5, o%x
S.E. (3) 141 FW 0.3
h) TOTAL VALUE OF PRODUCTION (000 CFA/ha)
Wo W1 Wao W3 Fertilizer
Totals
5 236.9  3Bh.T.  429.3 3795 1i30.
|
5 3.5  392.4 bo1.3  hgt.2 1688,
Weeding ;
Totals 550.4 Tl 920.6 870.7 3118,8
S.B. (1) L6.7 F Ratio: F T.6% v (%) 19
S.B., (2) 33.0 W 12, 3w
S.B. (3) 23.4 ) 0.9



ANTERCROPPING EXPERIMENTS
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TABLE

© 6

MATZE/BEANS/GROUNDNUTS

Grain Yields (kg/ha)

I MEED CONTROL/FERTTLIZER RESPONSE

- 1985
-——-—-_7....-,1‘-«.«-.“ i i o e, R i
NYEN
TREATMENT M R B Valus
.“M_m_m"_h“.'
Wo w1 2780 173 2% 365.9 I
WoFe | 30 230 6 -uses |
WIF | WT63 L7T 183 Gre.g |
Wil m2 1887 333 22 661,2
W2 71 3963 283 210 557.3
W2 F2 | 5313 0 gy 686,
WO D963 95 qin.. e3
W3 F2 | 5313  zi7 183  620.8
SR 631 1 L8 T84T

and Value of Production ('000 CFPA/ha)

e i Mo i

NKWEN
B G Value
207 35 236.9
239 39 I35
299 85 38L.7
253 N 392.1
301 211 429.3
245 205 91,3
233 ' 196 379.5
i S U L91,2
Ls 23 L6.7
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TBLE 7

Il TERCROPPING EXPERIMENTS — MAIZE/BRANS/GROUNDNUTS

I WEED CONTROL/FERTILIZER RESPONSE
NYEN 1986

MAIZEs. Yield .of CobS"(kg/ha)

W W W, W | Fertilizer
g T < 3 Totals
& 1493 2333 333 36k | 1089
Fs 2707 . Eron 3800 6T 1389
Weeding - ‘ :
Totals 1,200 6053 6933 7307 24493
8.E. (1) L57 F Ratio: F 13.00%¢ v (%) 2l
S.E. (2) 323 W 9,208k
S.E. (3) 228 W 1.8

MAIZE: Yield of Grain (kg/ha) = . S

W e L W W ; Fertilizer
£ L ¢ 1 Totals
]
Fy 727 1253 1920 2060 ; 5960
2 1373 200 2073 2013 ©* 99
Weeding < 5
Totals 2100 3293 3993 . Lo73 ! 13459
S.E. (1) 294 F Ratio: F 6,9% CV (%) 28
S.E. (2) ' 208 W 9.7
S.E. (3) 147 FW 1.8
MAIZE: Number of Cobs produced ('000/ha)
i w- W | : W W 1 Pertiliger '
i
= 19.1 22,0 2t o227 | g7L9
s 22,1 23.6 g2y 2113 ; 92,8
‘Weeding . v AT 1
Totals 1.2 L5.5 L7.0 L7.0 1 180.7
Bty (1) 9.8 F Ratio: F 3.3 = cv (%) 8 .
S.B. (2) 0.8 W L, 3%

S.E. (3) 0.6 W 1.8



d) MAIZE: Stand Count at Harvest ('000/ha)

24

Fertilizer

ARl | ey o A
# 1 T < -j”L'””'B g Totals
Fy 18.8 21.9 7 22.9 95,7 ’ 86.3
s 22,0 232 22,3 liig3g ! 91k
Weeding ‘ ) » ED s
Totals 40.8 o o M 15 L6.6 A e
S.E. (1) 1.3 F Ratios F 3.6 eV (%) 10
S.B. (2) 0.9 _ W 3.5% - '
S.E. (3) 0.7 e s A R
e) “BEANS: Yield of shelled boans (kg/ha)
W W W W E Fertilizer
& : = 3 , Totals
P ) k| - I
i o i 61 69 93 1 262
' |
s | 57 81 77 A -
Weeding : | i
Totals 96 142 106 - 140 | 521,
S.EB. (1) 21 F Ratio: F 0.0 CV (%) 5o
S.E. (2) 15 ' W 1,25 i
0 O i ) 1o R 2,25
£) BEANS: Stand Count at Harvest ('000/ha)
W W W W { Pertiliger
0 : ¢ 3 } Totals
R i 26.L . 27,3 | 102.9
5 21.5 52,3 26.8 26,1 . 96.7
Weeding ;
Totals L2.8 50,2 53.2 53.4 i 199.6
S.E. (1) L.6 F Ratio: F 0.5 cv (%) 29 .
5.B. (2) 3.2 W 1.2 s SRS

BB 2.3 N O FW.0.4



fospiy M
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g) GROUNDNUTS: Yield of - shelleﬂ'grbundhuts (kg/ha)

1 W wm' o W é Pertilizer
= L = 3 l ' Totals
F "
1 3 3 25 37 ! 68
Fy ' 1 B | 21 31 ! 58
: Weeding :
Totals I - 3 L6 68 ! . qmgeT

S, (10 i e “ov (/) 7

coae Bl (2) TH W 17,9%x

S:Be (3) 4 , R 0,2

h) GROUNDNUTS: Stand Count at Harvest ('00u/ha)

W W W W f Fertilizer
0 b 2 . P Totals
iy , .
1 : 2.0 11 .2 22.3 2T g 59.6
B 3.5 1243 18.8 20,7 f . 55.3
Weeding LS
Totals 5.5 23.5 E 8 L'] s _J_Ad,; 8 s it 9_ '
u.E 61) SR T S F Raﬁioé F 0.3 oV (%) L7
s E. (2) 3.0 W 18, 2%
S.E. (3) 2.1 i 0.l
i) TOTAL VALUE OF PRODUCTION (1000 CFA/ha)
W W (WL . e des
2 L - e, St Totals
. |
J }
1 o e 160.5 23,7 267.2 | 765.9
2 1731 256.5 263.2 2519 | 9l
Weeding ‘ i o . o E : S S
Totals 26? 6 o ).,J?.Ou, .-;-5{-}65. ““““““““““ ““'5"9", 1710 6

8 E.-{+3~"36 1 e F Ratio: F 6.ﬁ*' cv’(%) 27
S.E. (2) 25.7 , W 30,5k 4
S.E. (3) 18.2 e W 2.0
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TABIE A

(]

LNTERCROPPING EXPERIMENTS — MAIZE/BEANS/GROUNDNUTS

I WEED CONTROL/FERTILIZER RESPONSE
NKWEN 1986
a) MAIZE: Yield of Cobs (kg/ha)
W W W (Y '_;-_Féi"’f:;;—l—izer
e B e ey 3 | Totals
. e S 3 ' o e wrng itk i i LS — l
i 1133 3933 14667 5067 | 17800
T2 LL6T 5333 1867 5000 | 19667
Weeding i
Totals 8600 9266 953L 10067 | 37467
S.8. (1) L3z F Ratios F o L.T* cv (%) 15
S5.B. (2) 305 W 2,0
3.E. (3) 216 FW 2.2
b) MAIZE: Yield of shelled grain (kg/ha)
W o W W - Fertiligey -«
2 : oo 2 e i Totals °
BT e 2073 2547 et | 9940
y : |
s 2813 2900 2560 2667 | 10940
Weeding 5 I
Totals 5386 4973 5107 sl 20880
S.B. (1) 287 F Ratio: F 3.0 Cv (%) 17
S.E. (2) 203 W - 0.6
S.E. (3) 144 43 2.0
¢) MAIZE: Number of Cobs produced ('000/ha)
W "W W W | Pertilizer
- ] ;e 3 f- Totals
1 235 2L.0 2743 - 2839 . 100,7
& . 28,1 25,5 25,1« 25,7 T
Weeding ‘ B . T
Totals L8.6 L9.5 52.4 51.6 202,1 -
S«Ba (1) 1.8 B Ratio: P 0.03 _ cv (%) 11
S.E. (2) 1.3 W 1.0
8.E: (3) 0.9 W 1.0



2

d) MAIZE: Stand count at harvest ('000/ha)
Wy W, "W, W Fertilizer
Totals
Py
1 26.3 25.9 26.5 25.3 104.0
Ty 24,9 > Bl 25,2 25,7 100,2
. ‘ !
Weeding = . ! ol
Totals 51,2 50,3 51.7 s 500, 5
s il S e {
S.E. (1) 0,9 F Ratio: F L 8% v (%) s
S.E. (2) 0.6 _ W 0.5
SeB. (3) 0.l i St RE o ol
e) BEANS: Yield of shelled beans' (kg/ha)
W W W, W ! Fertilizer
5 ! 2 3 } Totals
F ' : : :
1 f2 116 123 10l 12p f LA5
F t
2 98 121 11 2 1 hgs
Weeding ' ¢ ! é _
Tetals - gl 2kl 21QMMWW*7‘21QT W%JE 890~
SuB. (1) .49. 7 Ratiégmpl1,f oV (%) . 27
SeB. (2)° 43 W0,6
f) BRNS: Stand count st hanvest ('000/ha,
W W W, W | Fertiliger
2 ! .2 3 f Totals
" ; i
£ - i
1 L3.9 152 3.1 5.6 | 177.8
Fy h3.9 L8 I 7 L0k | 170.8
WEeding' | ; :
Totals 87.8 90.0 8u.8. B0 - 1. . 38a.
S.E. (1) 2.1 F Ratio: F 2.0 BT (G8) v
S.B. (2) 1.5 W1,
S.E. (3) 1.0 e B 123 - T
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#) GROUNDNUTS: Yield of.shelled.growhdiute~(ke/ha)

W W W W Fertilizer
0 ! 2 3 ; Totals
e . = < i
F g =
1 ! 27 A = 30 59 T = 9}"' e :::,L;u-?,.;.,l Q" o T
g = wm E B2 w6 | 166
Weedihg . ' w ‘ .
Totals 5l 81. 101 140 : 376
g8 (1) 17 F Ratios” P 1.6 cv (%) 58
S.E. (2) 12 W L. 3%
5.8, (3) 9 M 2.8
h) GROUNINUTS: Stand count at harvest (1000/ha)
W W W W { TFertilizer
@ _ ! e 3 Totals
F HiE.3 e 0% TN 05 N - 3 TS s . -7 SRR
S !
"2 L3.2 50.9  L7.9 Ble7 | 193.7 =
Weeding ' :
Totals 89.5 98.2 . 102.7 109.6 ; L00.0
S.E. (1) 1.6 F Ratio: T 1.9 eV (%) 1L
S.E. {2) 3.2 W o3l
S.B. (3) 2.3 W 1.1
1) TOT.L, VALUR OF PHODOCTION ('000 CFA/ha)
W ' W W ' W i Fertilizer
L d ; : < &, 3 . ! “ Totals
Mo 2860 280 a0t b0 b 11,5
i e _— e |
T2 306.5 326.3 288 . 296 | 1217.6
Weeding ,
Totals 592.5 © 56l 3. 578.8 620.L, | - 2356.0
S.B. (1) 30.9 F Ratio: P 1.6 cv (%) 17 .
8.,8. (2) 21,9 W 0.6

S.E. (3) 15.5 W 2,6



29
TABLE 9

INTERCROPPING EXPERIMENTS - MAIZE/BEANS/GROUNDNUTS

I MEED CLYIROL/FERTILIZER RESPONSE

BABUNGO 1986

a) MAIZE: Yield of Gobs (kg/ha). .- - W e
W. oo W, . Wy = W, !+ Tertilizer
& S ! - g Towals
P ' i
1 560 267 973 i3 3213
3 - i
Ty 987 400 2040 1680 | 5107
Veeding f
Totals 1543 667 3013 3093 8320
S.E. (1) 299 F Ratio: F 10, 0% cv (%) Ls
8.8. (2) .21 W 15, 6%*
S,B. (3) 149 Fi 1.9
b) MAIZE:'*Numbéf”bf“CBBé”ﬁfﬁdﬁEéHM(Tﬁbﬁfﬁa)m"“'mq "
W W W W, Fertilizer
E ] 2 3 i Total
F : |
1 8.7 6.7 13-? 1600 : hs.‘l
T 1345 9.9 20:9 17.1 | 61.4
Weeding :
Totals 2252 _ 16.6 - 3L.6 "33 106.5
5.8. (1) 2.3 ' F Ratio: F 1o, 73%x oV (%) 28
S.E. (2) 1.6 W Al o%x

S.E. (3) 1.2 B 1.2
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e) MAIZE: Stand Count at harvest (1000 /ha) e o
W D (R W i i Wy - Fertilizer
Qoh : .Jﬁq Lm<?.“.;ﬁm" ‘ Totals
F ] ..-'-H- - - S ." il §
1 N T o i 7 R | 19.9 711
¥ 16,4 sioamd, L e, 19,3 76.3
Weeding b i
Totals 31.3 38.3 38.6 39.2 ! 147.4
S.BY (1) 2.4 F Ratio: F 1.3 Cv (%) 20
S.E. (2) 1.7 Woo2.l
BB (3) -2 SRR . (T N el
d) BEANS: Yield of shelled beans (ke/ha)
W W W W | Fertilizer
0 .o g 3 ' Totals
; | , | ,
1 193 187 233 273 886
¥y 200 220 oL, 2b0 | g7
Weeding
Totals 393 LO7 Li80 513 1793
S.E. (1) 18 F Ratios F 0.0 oV (@) 3
.8, (2) ¢ 3L W17 '
S.E. (3) 2l FW 0.2
') "BRANS: Stand count at harvest ('000/ha)
W W W W © Fertilizer
¢ : € 3 | Total
i : | w
1 29.9 31.5 34,9 33.9 1 130,2
P, . '
2 3.1 30.5 35.6 34.5 { o A3hLT
Weeding
Totals 6.0 62,0 70.5 68.1 26l1.9
.8, (1) =z F Ratio: F 1.0 v (%) 11
8.8 (2) 1.7 W 2.7
BBy (3) 1.2 FW 0.9



f) GROUNDNUT::

41

Yield of shelled groundnuts (kg/h..)

W, . W

e Wl

B P Féﬂf-_ﬁ.ilizer

219 R = 3 Totals
1 560 373 553 520 l 206
s €7 313 el 833 - ] o3
Weeding
Totals 1207 686 1233 1353 LlL79
S.E. (1) 104 F Ratio: F 3,5 CV (%) 29
8.5, (2) 7k W8, 1%
S.E. (3) 52 FW 2.3
g) CROUNDNUTS: Stand count at harvest ('000/ha)
W ' W "W W i Fertilizer
¢ L 5 3 § Totals
5 I 52, 3 58.0 GO g 221,58
T 58,5 2.8 58.8 55,2 | 215. 3
Weeding Ry
Totals 1132 95,1 116.8 MLy | 1;36.,8
S.E. (1) 3.9 F Ratio: F 0.6 CV (%) 11
S.E. (2) 2.8 W 6.o%
S.E. (3) 1.9 Woo2,1
h) TOTAL VALUE OF PRODUGTION (1000 CFi/ha)
W W W W Fertilizer
2 i 3 Totals
F1 2267 155.9 2616 266.5 910.7
By 272,3 1491 326.,0 36529 1113
Weeding
Totals L93.0 305.0 587.6 632.4 202)1.0
S.E. (1) 40,2 F Ratio: F 6,3* CVv (%) 25
S.E. (2) 28.1 W13, 0%%
SaEe {3) 20,1 FW 1,2
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TABLE 10

INTERCROPPING EXPERIMENTS - MAIZE/BEANS/GROUNDNUTS

i WEED CONTROL/FERTILIZER RESPONSE

OKU-NONI 1986

a) MAIZE: Yield of Cobs (kg/ha)

mw W W W { -~ Fertilizer
WS i 1 2 3 E Totals
F 5067 7200 7200 7867 i 5733
|
. 5867 8533 7600 8533 | 30533
Weeding . i
Totals 1093l 15733 14800 16400 ! 57867
S.E. (1) 780 F Ratio: F L. 2% cv (%) 17
S«Bs (2) 559 w o 9, 8%
S.E. (3) 390 W 0.3
b). MAIZE: Yield of Grain (kg/ha)
W S C o M ML) Pevkiitees
0 L 2 - 3. 2 Totals
|

By 2600 L000 Li200 4333 15133
5 3667 LL6T 1,200 1800 1713
Weeding ) '
Totals 6267 8L67 81,00 9133 | 32267
S.B. (1) 479 F Ratio: F Lo Lyt cv (%) 19
S.B. (2) 339 W 6, Bnt

S.B. (3) 239 : W 0.8
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¢) MAIZE: Wumber of Cobs produced ('000/ha)
W W W W, | PFertilizer
0 ! - 3 | Totals
»_ ]
s 230 25,6 26.8 26.9 |  102.5
T2 5.7 290 - 2.9 27,2 | 109.9
Weeding L | : i
Totals. : , 18.9 55,7 ST Bliahl 212,L
S.E. (1) 4.4 F Ratio: F 8,1%% ov (%) 8
5.B. (2) 1.0 W L3
S.2. (3) 0.7 W 0.8
d) MAIZE: Stand count at harvest ('000/ha)
W W W W Pertilizer
i
: ; . 30 1 iotale
B e, o A2 26.3 25.3 26,1 '! “102.5
Fa 26.0 26.5 26.0 25.5 . 1040
Weeding x ;
Totals -~ 508 v sGoB - 51.3 516" - 206.5
S.E. (1) 0.9 F Ratio: F 047 cv (%) s
S.E. (2) 0.6 1.0
S«Bs (3) 0.l FW 0.9
e) BEANS: Yield of shelled beans (kg/ha)
W W W W i Fertilizer
2 : £ 3 : Totals
o i
& DD - 600 - 700 633 | 2600
2 600 133 867 633 | 2633
Wfaeding ‘ i . ‘. i i Sede s
Totals 1267 1333 1367 1266 ! 5233
Sxle {1) Th F Ratios F 0.t CV (%) 18

5.E. (2) 52
8.8. (3) 137
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o
G

; My

- 35,6
2 3yl
Weeding -« = -
Tetals 70.0

8.0, (1) 1.7
5.5, (2) 1.2
8.B. (3) 0.8

g) GROUNDNUTS:

A

4

3.8
37.6

e i e . e o =

72(LL

P Ratio

AT

W

34

iz Stand count at harvess: ('OOOﬂha)Hw

36.0
3

6.0

12,0

S|

0.0l
W 0.7
1.9

Stand count at harvest (7000/ha)

W

2

_..28.8

32,1

T L

-37.9 i

Fertilizer
Totals .

14l 3
143.6

56 |

73.5 P

. 2?.6

by s

i g

Fertilizer
Totals -

52,1

9599

i
- 6.9
e 2 e -
Weeaing
=
Total

3.0
%7

PO

h)

A
-

17,6

L9.7

F Ratios

W1

60.9

4 T4
W 30. 0%*
19

VALUE OF PROTICTION (1000 cPa/ha)

W

508.3
50L.1

o (%)

L
]

511,3

192.0

€5

Fertilizer
Totals‘

18410,

. 559:9 ir:: g e 20&5:7., -

i~

Weeding"

i L
Totals

Sele (1) 51,3
£.B. (2) 36.2
o e -

BB (3) 25.6

~i1012.}

F li.0

W 6. 1%%

W, 04

10732

eV (%)

3887.1

i
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NKWEN TDC - 1986

Experiment results are given in Tables 8 and 11.

Yield levels of all crops in this experiment were higher in 1966

that in 1965. However there were few observed trestment effects.

Maize cob yields were greater at the higher level of fertilizer
application, evidehtly from greater individual plant yields since
fewer plants contributed to harvest in the treatment involving Fp.
The reason for the latter observation is unclear, especially as thers

was no effect of weed control on maize yields.

Inereasing levels of weed control did benefit the groundnuts in the
association where W3 yields were 159 per cent highter than those under

Wo

There were no observed effects on sither bean .yields, or total |

production data converted te CFA values. The coefficients of variation g |

for most parameters described are much lower than in the past and shaw an :¥
improved lewvel of data unifermity. There is therefore no question of ' ]
data irregularities masking treatment effects. Rather the results
suggest a further decline in the importance of weeds on this site as
a factor in governing yields. The 1986 season represents the fourth
year of operations at the Nkwen TDC, and it is clear, both from site
observaiion, and the results of experiments, that overall weed
infestation has declined under the good level of management which ) _
has been maintained. This has important implicatibné.fmr the'exfension',”
programme, suggesting that recommended weed control practice should be to
have at least two weedings in land newly brought out of fallow, reducing

this t3 a single er two early weedings as weed population decline.

BABUNGO TDC - 1986

Experiment results are given in Tables 9 and 11.

The most striking effect observed in this experiment at Babungo was

the low yield, of both maize and groundnuts, in the treatments having mnly

a single occasion of weeding when compared with zero-weeding or multlple-
weeding treatments. The effect did not occur in the bean crop where
neither the fertilizer nor weeding treatments led to marked changes in
yield.

The combined implicétion of theée observations is that one cr‘more

weed specics were allowed to develop as a result of the action of first

weeding; species which had been suppressed by others - less detrimental
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to maize and groundnuts - in the unweeded plots. The quickly maturing
beans, in the field only for three mnnths,.werewclearly”notmaffected
by this later weed growth, whereas the more slow-growing maize and

groundnuts crops suffered from increased weed cnmpéfition. The WaFj
and W2F2 results show that removal of the second stage of weed growth
led to improved maize and gruundnut'yislds. * would be valuable to

identify this purported competiti e weed species.

The additional fertilizer provided under the Fz Tegime increased only
maize yields, and this is reflected in the owverall CFA value of

production @i&en_in Table 9(H).

OKU-NONI TDC - 1986

Experiment results are given in Tables. 10 and 11.

Although no groundnut yield date are available, a number of the other

parameters measured gave useful information.

Increased raize yields écob' and grain woights) were obtained from
the higher rate of fertilizer application at all levels of weed control,

the effect being Particularly prominent under Wy and Wz. Since none of

the treatmerts affected the maize stand count, the increased yield can

be related %5 the larger pumber of cobs produced in plo*s having at least
one weeding and receiving the higher rate of fertilizer.

Although only stand count data are available for groundnuts, they reveal
a very marked pﬁsitive impact from increasing d€Erees of weed control.

No treatmen: effects were seeh in beans.

Since the C°A value of production data im Table fD‘(h) are based only
on maize and bean yielés, they are of lesser interest than value data
from the other TUCs. Nevertheless they do, together with maize

yield data confirm the importance at this site of the third occasion

of weeding in this first Season of operations at the Centre.

The failure of +he groundnuts to provide any substantial crop will be

further examined in 1987. Groundnuts are a common crop of the area, and

although the TDC soils are rather heavy and not ideally suited +o groundnuts,

they should not be expected to so drastically reduce yields.

Bl e

L N e RS ATl T
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2022, Timing of & single weeding

The Experiment, a Randomized Block in 4 Replications, was conduncted

on two sites in 1985 and four sites in 1986, It was designed to

observe the effect on yields of the component crops and the value of
: total production from the association, of a single cccasion of weed

control carried out at different times after sowing. All three crops

E; Were sown at the same tims. Results from the experiments are given in
B _

é} Talile 12,

{3

é At Babungo, the maize data showed condiderabie irregularity. A severe
5

| infestation of a soil-borne insect pest, tentatively identified as the

larval stage of the Maize rootwsrm, Buphkonella africana, caused heavy

losses of newly emerged maize seedlings. Considerable re-sowing was
necessary and as 3 resulf, the maize stand established was of differing
ages, with plants responding differently to the weeding treatments
depending on their stage of development at that time. At Oku-Noni, the
highest maize yields were obtained from weeding at the 4 - ¢ week stage,
and at Nyen (1985) at the 4 - 8 week Stage; No marked effects were
observed at Nkwen (1985 and 1985) or Nyen (1556) probably reflecting f
the declining_lauel of weed infestation on these longer-established i

Centres.

No effects were observed on bean yields at any of the sites, but i
groundnut yields showed marked responses - Table 12(g), suggesting
that timing of weed contrel was more important in the crops with a

longer growing season. i - i

Table 12(j) ranks the six times of weed control in terms of the grain %
yields produced at sach site and the value of total production. By F
accumulating these rankings into a total score for each perameter,

it becomes clear that the most effective time to carry out a single

08 ekt ia Pore]

weeding is 6 weeks after sowing. (Table 12k)

Although delaying the weeding until after 6 weeks led to only a

S A T

small decline in yield in groun?ﬂﬁtﬁt had an adverse overall impact on

the ecrop associatiocn,

2 =ik

A

B




TABLE 12

3%

12

INTERCROPFING EXPERIMENTS ~ MATZE/BEANS/GROUNDNUTS

IT TIMING OF SINGLE WEEDING

a) Malze° Tield of Cobs (kg/ha)

maran

i T <AL VT T T S

e || r.t NYEN NEWEN ABUYGO  OKU-NONT
~ 1985 1986 - 1985 1986 1486 1986
WEEDING AT; ? ‘
2 yeeds - | 3763 8267 5500 3600 1787 5167
'\ wesds _ | 5817 6600 5417 3933 1100 6000
6 weeks | e2, o 5917 4loo . 1647 5833
e 6533 L4500 2867 1853 5500
10 wéeks 1 e &% e 1067 1600 5333
12 weeks : . 3979 5800 u5§§_“_3§§g,. R - S 0]
“BuE. of Miffevencs |  igiY 931 L7l ¢ 182 L89 579
S.E. i 718 658 335 3L 346 10
Ve (%) - 7 19 13 18 L2 16
F. Ratio ) 3.6% 1.7 2.7 2.6 0.2 . 8%
b) Maize: Yield of'Shelled Grain (kg/hé)
2 weeks T 19k K773 3733 2333 1120 2833
s wesks © ) 3200 387 3067 2333 773 30420
a Uk : é )
6 weeks 4 ; 3333 4207 3333 3000 933 3333
T R 1. s S T e 1210 2920
10 weales | eur> w0 2835 2533 1160 2667
12 weeks £y 2147 3U53 . 2733, 2200 1020 1833
5.B...0f Differencek »iigeg™ TR gy 386 311 167
5.B, 395 390 357 273 220 273
c,v ( £) = 28 20 22 23 L2 19
F. Ratio Ly, 0% 1.5 s2 2.3 0.6 L, 3*




¢) Maize: Stand Count at Harvest ('000/ha)

40

R

%L NYEN . wgymw BABUNGO  OKU-NDNI
& 1985-~ 1986~ 1985 1986 1986 1986
2 weeks ; 25,3 29.9 26,2 2.8 | 19.3 25,7
L weeks |BRS E92 @By imps e BB, | e
6 weeks . ___l}_r___z.s_.o 29,277 5.7 26.8 16.8 25.3
8- woelks B f 26.3 29.3 25,0 26,2 19.2 25.3
4
10 weeks | 25.8 3.2 26,3 25,5 16,7 25.7
12 weeks i, 25,2 30,7 273 26,2 20.0 24.8
| ks
S.E. of*Difference | 0,9 1.3 0.5 131 3.3 0.9
S.E. - 0.7 141 Osly 0.8 2.3 0.6
CaVo (% I 5} i 3 6 25 5
F. Ratio | 0.7 6.8 LB 0.8 0.5 0.2
d) Maize; Number of Cobs at Harvest ('000/ha)
2 wesks nea 29.3 2L g3 18.5 21,8
ki weeks 29.2 208" < 20,5 17.3 217
-6 weeksy 29,0 2h.2 21.8 1542 26.0
8 weeks 2843 195 25.0 19:3 25.5
10 weeks 30.5 23.5 2L.5 17.0 25.2
12 weeks 30,2 23: T 22,5 T s 2Ry
S.H. of Difference 145 Vi 3 i i 3.7 1.9
8.5, 11 0.9 0.9 2.6 1.1
CuV. (%) 7 8 7 30 11
F. Ratio 0.5 L el -~ 0,3 0.5




e) Beans: Yisld of dry beans (kg/ha)

s S ) (1)

‘ " NYEN S NKWEN BABUNGO OKU=NONT

1985 1986 .= 1985 1386~ . .. 1986° 77 g8
2 weeks 350" 260 302 127 287 700
L weeks 179 2l 320 155 2L7 633

i
6 weeks P12 2e7 355 432 353.. .. -elggp
8 weeks : 221 167 b2 103 293 600
10 weaks Aal) | o129 153, 283 128 267 | 520
42wy . = 12y 207 e 30, qp1 320 533
S.B. Of Difference ~ | 78 g 56 178 56 77
SeBe T 'Es 33 39 126 4O 5l
CoVe (%) ‘ 58 30 2k 12 - w2 18
F. Ratio 26 1.8 . 0., 1,0 ey

) Beans: Stand Count at Harvest ('000/ha)

2 weesks 43.2 1.0 '  na 43.8 .3 1,2
L, weeks ' : ~ 38.0 37.2 L2,2 32,0 Lo.2
6 weeks - A "39.2 39,5 ' L. 7 33 3 8.7
8 weeks __li'. 42,0 39.7 : 2.2 35,0 38.0
10 weeks - ] 35,3 3.2 307 N N 38.0 372
12 weoks ‘ BT Y A 39.0
i A' e i e " R
r of Differevice = | . 2,6.! 3.0 1.8 3.5 1.7
~ ~ B, el 2 2.1 t.2 R 142
C.V, (%) 9 €071 g 7 My o 6
F. Ratio 253 - 0.7 0.7 0.8 : Al

(1) Shelled fresh weight.
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g) Groundnuts: Yield of dry nuts (kg/ha)

NYEN NKWEN BABUNGO  OKU=NC [T
. 1985 1986 1985 1986 1986 1056
é'weeks“iu e el LA 227
Ly weeks i 150 113 183> 30 280
6 weeks b 187 167 213 19 373 n.a,
8 weeks i SEl ST 250 . 11 527
10 weeks f 133 107 242 - 80 120
12 weeks g 83 147 163 80 513
1
5,B. of Difference | 7 Ll 37 16 8L,
S.E, i for 19 w3 = - 44 60
G (%) ant 3 53 27 18 2
F. Ratio Go1¥% 1, L.2% 6,9%% L 1%
h) Groundnuts: Stand Count at Harvest (1000/ha)

2 wpeks, = - 56,0 39.3 59.7 53.5 30.3 32.5
L weeks 5T<0  L3.7 60.7 52.0 39.2 38+3
6 weeks 60,0 L6.2 61.8 55.5 34.2 30.2
B webke~ Fier s 61.5 19.3 47.8 29,3
10 weeks 535 4349 62.8 51,8 L45.8 365
12 weeks TR e 58.7 59.2 L7.7 28.2

8.B. of Difference = T é.ﬁ 2.2 3.5 ST 646
S.E, 2.8 3.6 1.6.5 2,5, .1 L7
‘CaV. (%) R 5 H g . 20 29

F. Ratio 0.7 0.8 0.9 . 1.9 3.1 0.8

E S
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i) Total Value of Production ('000 CFi/ha)

: NYEN NKWEH OKU- AT
. 1985 1986 1985 1986 1986 1< 35
2 weeks 306.2  622,7 62,8 266.2 219,2 3715
L weeks 437.2 y512.8 L10.2 267»7 19653 L21.5
o Ll9.5 'S67.1  159.5 3352 2535 | L0k,
weeks 535.0 492.7 1118.2 19),5 319, e A
10 weeks { 339.0 191.3 05,5 296.3 276. 7 3313
[ i .
12 weeks | 291.5 522,0 378.5 261.8 300.5 250,5
; ; i
S.E. of Difference J 7241 60,6 56.2  39.3 Lh3.8 3.5
SoEl : 5100 le. 3907 27-8 31n0 :"'J—-'E;
C.V. (%) {26 16 19 21 ol - 17
F. Ratio | 3.5% ik 0.7 ..2.8 2.3 by
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22 o3, Introdubfion-h? “ihbroved" Verietirs - L

The experlment examlnes the relative advantages af 1ntroduc Ng namea
VarlEtlES of the componant crops into the maize/bean/qdreurdrucs association

in place of “Lucal" varieties. The named varieties used were -

Maize COCA
Beans Ph 330
Groundéuts A - 65 - 1%

There were no dlfferences 1n maize plant survival-te- harves, ngg 1n
the numbar of cobs cnntrlbutlng to harvest. chever, cob” ahd nraih
yields were :learly higher in treatments involving LUCA than 1n *Hose

using "Local" malze, regardless of whether COUCA was associs‘od w ith

1mproveﬁ or logal legumes. ? Z i

Beans stand counts were markedly higher in the local farlaty bt ﬂ

was no evidence to 5uggest any link between this and fhp type of miaize

or groundnut var;ety used in .the asseciatior: “THE thres h-Jﬁgvé ‘Bgan
yields at both Nyen and Nkwen involved the local variety, s:?minle
unaffected by the associated maize variety, and it was noted *hat Pn 330

was later maturing than locsl.beans. This would in itself: ‘heve lﬁCFEuEEd

ot
the possibility of ccmpetltlcn with maize at its maxlmum stacge of

leaf devalnpment. ‘In the case of groundnuts, higher ylaldq ;nvo‘VLm
both the3Local and 1mproued varletles.“and at _Nkwen the higher ﬂtDUﬁL’dt

yield was linked wlth the presence of local maize and nn, COCA.

Average yields (kq/ha of the four 'Logal! .and.four 'Improved! Yreatnsnts

for each crop were %

Nyen . Niwen
Improved Local . . . JImproved g o
Maize ! - 272{ . ’ 1348 4667 2407
Groundnuts 108 139 209 : 21T

Yield differences were observed for each crop at Nyen, but “hese
were not translated into @ifferent values of overall proﬂuction. A
Nkwen, the' hlghur Vvalué derived from the presence of LULA maize,

and at Nyan the h;ghtst absolute values also involved thL irprovad

maize althuugh the effect Just fails to reach 51gn1f1can¢e (p=0.05).
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b) BRELNS
Stand at Harvest Fresh Pod Wt. Shelled Grain Wt,
(1000/na) (kg/ha) (kg/ha)
TREATMENT - - Nyen  Nkwen Nyen Nkwen -~ [|"Nyen  Nkwen
YT — 26.3 62,3 125 ' 67 307
LT 28,7 61.8 181, L9 239
EAE 10,7 51.0 67 27 172
ILT 34,0 65,3 18l 81 297
5T T 9.3 19.0 T3 N.a. 31 225
LLT 32,3 70.3 359 119 313
L TG De3 L9.0 68 : 21 219
b I
T 16,0 50.8 161 i 55 183
S.E. of Differnece L8 0 60 31 sy
S.E, 3ely 5.0 L2 22 .38
C.V. (4% 32 17 56 17 31
F. Ratio 94 Gt 2,0% 5, 2% 2.6% 4.3
¢) GROUNDNUTS .. i &
TRELTMENT
T 52.3 55.3 817 181 253
TET 56.0 60.0 Th 131 180
T Hh L8.T 55.0 TL1 147 193
5 O 52.0 56.0 367 93 193
BIT 533 5l L0OO N.a. g2 20l
Ii T 58.7 58.0 575 148 260
ETL 5lie0 50.7 659" 96 210
I I 56,0 56,0 367 92 180
S5.E. of Difference 3.9 e 3 Th 21 5
S.E. 257 3.0 52 15 36
GV (% 10 11 18 2l 3L
F. Ratio 1.3 0.8 12, L Sl 0.8

LEE TR R OV
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4)..TOTAL VATUEZ OF PRODUCTION (000 CEA/BEY e

NYENS© T WKuEw

LLL i e 1960 - h27.0
ILL : : 5 298.7 60L. 7
il o1 7 | 385.3 !' | . BBLLT
%% ' 357.2 2 . - 662.0
1 g

LT ¥ 16,3 & omee == gy gt

LLI e T gy e

=

PR

& T 8 a'- 17003 ‘- = .‘ 39&-7 '_,.'1_‘_«-. e

-
il

t

L §
Mg
LY R
i
pe=ts
=

;3 : | 359.jw B

Lo 3 - e e e e e pwt et e M ot S - i e s

5.E. of Difference _ : e BHRATTT e 42,9
5 ‘ a9 v U 30,
Co. (3% L 1, : g
F. Ratdio : 2.3 13, L%t
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The IBS“ltS.PPHfiFm that th&-ﬁamed~Phasé5103”variéty”avéiigbie is not
well adapted to the conditions represented by either of these Centres;
that COCA gives a marked adﬁéntagé over Local at Nkwen but a much smaller
advantage at Nyen (see also section 2.1.2. above); and that A - 65 - 13
and local groundnuts at Nkwen both performed better when associated

with the less productive Local maize. This last observation suggests
that the competitive influencé of COCA in the association was a more

important determinant of groundnut yield than the variety of groundnut used.

'“Thera'ié‘blgarly a néed.£ﬁ deveiop varieties of both beans and groundnuts
which are better adepted to local conditions than the named varieties
included here (see also section III below). Once such varieties are
available, the apparent interaction of groundnut and maize yields from

the association should be further investigated.

Following two seasons of investigation (1984 and 1965), and until
better adapted legume varieties become available, the experiment hasg

been discantinued,

2.2.4. Planting Arrangements/Plant Populations

The experiment was developed to examine the possibility of improving

on the productivity of the maize/beans/groundnuts assgciation through
changes in the spatial afrangement of the component creps and/or the
relative and total plant populations. Figure 1 illustrates the different
planting arrangements employed.

The experiment was laid out as a Randomized Block with 4 Replications

and the results are presented in Table 14,

Stand counts showed that the relative differences in population

required in the experiment were achieved, thus allowing the data to be
examined and interpreted in relation to the differences in planting
arrangement. The theoretical, expected populations of the componeht
crops are given in Table 155 In the case of treatment 6, with planting
arranged according to local practice (and carried out by farmers),

plant populations varied frﬁm site to site. Dbsa;vations on site
indicated that in this treatment, row planting was avoided. The leqgumes
filled all available space between maize which was itself spaced out

but not in any distinguishable pattern.



FI

50

1y
i

qU LE 1°

- LAT 2k/ 3EANS/ GROUNDMITS

IiTpLCROI}IFG—bAIERIFEfTS

Flanting Arranc.ments

Flan view of portion of ridge

¥xxx%* Becns sown at 30cms spacing
XXXXXX llaize - see below for spacings

000000 Groundnuts soww at <Ocms spacing

St 0T 0 8 0B 0 o

RN R . U T XX XX XX XX XX
s TEAX R XX R EX XX T T wA L kK
B A XX XX XX XX XX
0.0°0 0 00 0 0 Fom i B TR e e
o 00 000 0o 0 3 :
i $irh = bl : D0 0000O0GOOO
g a4 X X
5 o x 5 XXX X EoRax N X%
: Ay il ; "’ XX XX IX X XXX
i XTE X XR X XX £ % & F g e
¥ AR X r R ¥ -%XT ¥
0000006 0 0
XX E % ¥ %
T ' 6. Control planted
X X X X X X x% "
I T e according to loeal
ol practice
1. 3ingle row maize at 25cms spacing
2, Douvle row maize at 25cms within row Spacing
50cms between rows
3. Double row maize at 50cms witain & :between rews
4. Double row maize at 50cms w1tn1n & betwecn rows and two plants
retaired per hlll
5. Double row maize at 250ms witinin row spacing

(4 plot couprises 4

@.0 0 0 0 o 0.0 0 O

20cus between rows

ridges eacii 1.5m wiue x 5m long)
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In 1986, with the exception of Nyen TDC, the loeal pPractice gave

the highest total plant populations. It is unclear whether this was

a true reflection of local methods af-planting, or whether, in planting
on the TDCs farmers felt obliged to completely fill available space.
(Furiher investigation of this on farmers! plots is needed since low

population had been considered a. factor limiting production).

Only treatment 1 of the designed arrangements approached similar legume

Popuiaticon.

Higher individual crop yields were closely associated with higher
papdiations, but since similarly high maize populations were designed
7B g achleved in different ways, the data need to also be examined

clotely in relation to the planting arrangements.

In Table 14 (3) individual crop yields and overall CFA values of productien
héve'beEn_rwnked for all the experiments in this series to date (including
1984 data},fto facilitate comparison of observed treatment effects across

sites,

The uniformi by of treatment effect across sites and years in striking.

The only najior exception occured at Nyen in 1985, where the maize

stand count st harvest under the local planting was considerably higher

than +he des igned "high' maize Population of treatments 2, 4 and 5.

This resulted in a very high grain yield (8.1 tonnes/hectare) which

in tu;n coriributed to the apparently abnormally high value of production.
Similarly, exftremely dense populations of beans and groundnuts were

recorded in thie case. Bean yields seem not to have suffered any

adverse ef{cc+ (the_beaps having matured before intense ccmpetitionrset ART),;
but the resultant overcrowding drastically rediced groundnﬁt yields,
Exnmina&ior of Tables 14 (g) and (h) shows that groundnut yields were

lowest in this treatment but from a final population twice the Qize ef the
"high groundnuth arrangements in treatment 1. Clearly the total population
.involugd in this instance exceeded the level canvayiﬁg initial advantage

to the component ctrops. However, this effect did not observe the overall

picture emerging from the complete series of data.
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Whe best maize yields weré achieved with those double-row plantings

which allowed final populaticns equivalent to that recommended for maize
grown as a pure crop (53,300/ha): Thus, treatmbnts 2 and 5 ranked equal
first overall, with single maizé plants equally sp;ced out wlthln the

rows, and treatment 4, with two maize plants per hill and 50 cm between
hills (both within and between rows), alsa gave good results.

By far the best arrangement for beans and groundnuts was treatment 1

where the single central row of maize allowed more space for a high

legume population. It is important to note however, that desplte the dimilarly
high (and in some cases even higher) lbgumw populations achieved with the
loeal plantlng methods, their total yleld ranking scores were markedly
higher (l-E. yields were lower). As noted above, the lack of any regular
pattern”to plantlng in treatment 6 resulted in legumes "fllllng-ln“

between malze ‘plants. The legumes were subsequently seen to be 1ncr8551ngly
shaded by the developing maize plants. Much less shading by the maize

was possible’in Arrangement 1, with the maize restricted to a single

central row- and the legumes growing relatively unhindered on the outer
profile of the ridge. Experiment data clearly show the yield advantage
gained from the more organised planting of Arrangement 1, despite fewer

plants being involved.

Data from the remaining planting arrangements further illustrate the
importance of the maize shading effect. Legume stand counts are here

the same in each case, but the highest. legume yield ranking scores
{lowest yields) afe seen in those arrangements involving 53,300 maize
plants per hectare. Planting arrangameht 3, gave an intermediate result
tying in well with the greater amount of light reaching the legumes' leaf
canopy thrnugh the more widely spaced, single maize plants. As Table 14 (1)
shows, the best arrangement for the legumes is the worst in terms of
male yleldq. The reverse is true for groundnuts but: not for beans.
Examlnatlon of the yield data converted to CFA values of total productlun
shows that the best balance of overall production from the arrangements
under test, is given by arrangement 5, with arrangement 2 a close second.
(The overall pattern of the value of production data, closely Fnllows

that for maize grain yield).
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Arrangements 5 and 2 each ccmprzse a dnuble row of maize with a 51ngle
plant per hill producing a final maize population equivalent to the
recommendation for maize as sole - crop. In Arrangement 5, the maize rows

are very close together (20 cm) allowing more light Ppenetration to the

-Buter"profiiefm?“tﬁe'rldge than Arrangement 2 and produc1ng~sllghtly

better bean yields. Given the results of this series experiments and the
continuation of similar relative prices for the component crops, a number

of important conclusions can be given in summary .

The best legume yields were obtained from row planting all the crops,
adopting the current recommended population for intercropped maize
(approximately 25,000 maize, slants/ha) and confining the maize row to the

centre of the ridge. This is a patticularly important result, since an

Y e e o2

“Earlier PEM Division 5ur§ey€1) had concluded that 1mprovad maize yields

following adoption of the maize population recommendation, were darlved

at the expense of groundnut population and hence groundrut yield. . The

aobserved .value of 1ncrna%ed malze productlon was ‘then reduced in-the

ke i i AR08

‘Survey ‘on the basis of an assumed loss of 1ntercrop benefits. The present

series of experiments suggest (compare treatments 1 and 6) that groundnut
and bean populations can be maintained at a sufficiently high level

to raise lequme production, over and above that from the local planting
arrangement, by adopting row planting, whilst still allowing a maize

population of 25,000/ha. as recommended.

Put anmother way, the TDC results suggest that the real increase in maize
vields achisved by farmers adopting the maize recommendations (a package
in which the population level is only one of several elemants) may in fact
have also benefitted from increased grmundnut ylelds as_a _result of the
lowering of groundnut population which was observed and the row

planting of the crop associatiom. Maize yields from Arrangement 1 on the
1DCs ranged from 2.7 - 5.2 tannes/ha. further implying that maize yields-

from this particular arrﬁngement, may rise to levels.higher than-thase . . .

*“ shown o be ‘obtained by farmers in the survey (approx. 3.2 tonnes/ha) whilst

tontinuing to maximize legume yields, ..

(1) P.E.M. Division of MIDENO (February 1985)

Extension Service Survey : Report No. 2 : Maize package adoption 1984.



TABLE 14

INTERCROPPING EXPERIMENTS — VA IZE/BEANS/GROUNDNUTS
IV PLANTING ARRANGEMENTS/PLANT POPULATIONS

a) Maize: Yield of Cobs (kg/h=)

NYEN . : NKWEN ~ BABUNGO OKU=NONT
TREATMENT . 1985 1986 1985 ° 1986 1986 1986
1 ; 9500 8083 7 L300 4000 .. 5500
2 TR 13250 1200 9250 - 6333 6667 6500
3 % AT 8750 8250 - 5387 5933 5167
I 13500 9167 10167 5500 7267 6000
5 13167 10500 9833 7667 7067 7000
6 i 15167 10167 = 7h47 L4500 L267 5500
S.B. of . i
Differeence = 1167 480 7L iz 361 729
S.E. - Beg 339 505 504 269 515
CoVa (3%) - 13 i 12 18 9 17
S Haelo B.1%% 109w DJT#%  5.TR%. 27 gux 1.8

b) Maize: Yield of Shelled Grain (kg/ha)

1 ' ! 5229: L360 1,652 2833 2773 3000
2 L 6327 5017 -L033 -~ 4360 7 317
3 5125 Lgo7 bske 313 3873 3250
l - 6875 5120 5825 3273 L7071 2833
5 6387 6140 5355 5033 LL27 3667
6 8100 . 563 1050 2900 " 2833 2667
S.B. of - ~ p—— . :
Difference : 656 200 475 Loy 262 Shi
SeB, L6, e o33k 288 185 382
C.V. (% Tl 5 T 16 .. .. 10 2L

F. Ratio 6,300 28, 7%x 3.5% 8, 3 20, 8% . 1.0
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¢) Maize: Stand Count at Harvest (1000/ha) 3
NYEN NKWEN BABUNGO - OKU-NONI
TREATMENT . 1985 1986 1985 1986 1986 1986
I B ; 22,2  28.3 25.8 242 ol 7 23.0
2 | 36.3  55.8 19.0 3.0 39.5 18.8
3 B T 26,7 28,2 25.8 25,2
. b2 L6788 6.2 3.3 18.2
5 I Lo.2 52,2 L46.5. 18.0 L3.5 L5.2
6 | ST g 3.3 52.3 34.8 35.3
S.HE. of Difference j o3 ARGl Tl 2.8 el 1.8
3.E. | At 3.1 1.0 2,0 2,2 et
C.V. (%) e 14 5 10 13 s o
F. Ratio o BL.B*R 13,5k 93] Brx 38, ous Tha5%% B0 g%+
d) Maize: Number of.Cobs“at‘Harvest*('OOO/ha)
1 ‘ | 32,3 25.0  23.2 21,2 22,5
e e T R 9.8 2.0
3  meas 3.3 a7 23.8 7.5 23.0
|
L | 167 W5 L1.8 °39.3 42,7
5 52,2 Lh2.2 k2.0 Ll 40,2
6 55 29.8  L6.0 30,0 © ° 30.3
S.E. of Difference .. 2.5 A A 5 A 2.1
S.B. ) 1.8 1T 5 R T Tal
C.V. (%) : 8 9. 1l 16 0
F. Ratio | : 2B.6%%  32,5%% {c, Tex 10.T*E 3, )




e) Beans: Yield of Dry Beans (kg/ha)

NYEN NKVEN _ BABUNGO _ OKU-NONI
TREATMENT 1985 41986~~~ 1985 1986 . 1986 1986
1 421 207 169 = 209 413 767
5 = YN A2 i e 9% B0 - e 213 333
3 148 93 67 * 69 213 387
Iy 108 80 57 - LT 233 500
5 ' Y100 93 I 2117 460
% L 367 480 119 - 81 393 753
S.H. of Differencel 40« . 49 2 % 68 10,
SoHe s ; 28 35 30 18 : 18 73
C.V. (%.)~ = - i el | By . 67 . 'u‘i SRRL | (SRR
P Ratlo. 25,3 2,5 5 g 3. 7% 6, 3%%
f) Beans: S‘l:_e_m(g Count at Harvest ('OOO‘/ha)
, mwh___mm”m““LMWMMH_ME?:EmmeEB:gmm_ T e 3 5.8
2 16,8 20,5 . 9.0 20.8 16.7 19.2
3 16.7 1.8 10,2 20.3 16,3 22.8
i 15,0, 222 12,8 20,3 1.5 17.3
5 16,5 19,3 9.5 21.8 17,5 19,2
6 51.8 - 33.8 7.5 30.0 550 . |,
S.E. of Differencs 159 li 6 3.5 Te T 3.3 '6}3
5.8, Teaid | 33 2.5 Tui2 2. Lol
CoV. (%)~~~ L0 T 37 9 19 3k
F. Ratio 131.9%% 8, 1% u L T 18 W 2

(2) Presh Shelled beans weight at Oku~noni.,

' i)
‘‘‘‘‘‘‘‘‘

(1) leferences exhibited in fresh pod weight,
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g) Groundnuts: Yield of Dry Nuts (kg/ha)

NYEN NKWEN - BABUNGO CKU-NCNT

TREATMENT 1985 1986 1985 1986 1986 . 1986
1 1 1 3 36 189 3‘8 e e __A.A_,,-_360‘....‘.- TR SYIE F U o e
2 I 10 35 17 | 167
-l 79 27 93 1L 173
L 33 12 ) 67 22 . ! 127 b I
5 30 1 - 117
6 29 o5 180 61 Lo
. SuBs of ; .

Difference 1L i i i (RS ¥ 53
SeBe o 107" § e 6 37
C.V. (%) 8 146 15 . d2 32
FoRatio |10 Low . 77,6 g, 3w 11.9%%

h) Groundmuts: Stand Count at Harves’ ('000/ha)

¥ o it LLO.Q 3'1 o7 61,0 L5.8 U1.7 3748

5 ' 18.5 17,7 29.2  24.0 21,0 2.7

3 22,3 2.8 30.7 25,0 23.5 25,7

Iy 22,7 20.0 30.5 23,5 21 .8 28,0

g 205  17.7 28,8 29,7 23.0 23,8

é 83.3 L9.3 55.2 76,0 51.3 57.3
S.8. of Difference 6:9 3.4 2,0 31 L.9 Li.2
Bt 1.9 2l 1.0 2,9 Bl 3.0
CV. (2%) 28 18 7 12 23 18
F. Ratio 26, 3%¥ 26, O¥* 127.6%% 97 O%* 1L, Qs 19, B




1) Total Value of Production ('000/ha)

: NYEN . BKWEN | .. ..., BABUNGO....-ORU=<NONT *
TUTTTUT985T 0 1986 ¢ 198g 1986 ' 1946 1986
N C i e o sEo.s 551.2  331.2 430.2 396.8
2 8710 765.7 526.3  L21.5 182,2 38L4.0
3 foBL6.T 601.8 Loh.o 373.8 L11.0 37135
L | B31.7 621.5 612.7 3L42.3 501,7 3L6.7
5 | | 8190 Tk 5598 5163 85T laly
6 5 1031.5  705.8 479.8 322,2 h53.0 361.3
SE of Difference;; T5.7 28.0 L8.3 41.0 33.3 i 5L.0
S.B. . i B35 19.8 3l 29,0 o 2356 o i 3B 8
C.V. (% ' 13 SRR e 10 T URg
F. Ratio j a2k 17,9k 2,0 6o G¥* 2.2 0.5
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PEBLE 15

INTERCROPPING EXPERIIMENTS - MAIZE/BEANS/GROUNDNUTS

Theoretical populatiocns expected in pla. nting arrangement experiment

(Treatmends 1 ~ 5 as designed: Treatment 6 from counts at germination

in 1986)
Treatment _ ”“yaizg Beans ~ Groundnuts Total Plants

ot g : 26.670 4_;5.670 6L.000 e 133,340
g 53,330 21,330 32,000 106,660
3 26,670 21.330 32,000 80,000
L | 53.330 21.330 32,000 106,660
5 | 53,330 . 21,330 32.000 106,660
6 Nyen L. 5p,700(1). 20.800 39,000 112,500
Nkwen . 52.300(") 30,300 79.300  161.900
Babungo 318008 67,000 63.800  _. 165.600
Oku~Noni 35.300(1) 58.650 163,500 157.470

(1)  From counts at harvest,
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Amongst the arrangements tested in the experiment, the best overall
fiﬁancial benefit was not obtained with the currently recommended

25,000/ha maize population but with more than double this figure, again
Supporting the contention that adoption of the recommended maize population
is not in itsclf a reason to reduce overall benefits as a result of

reduced associated intercrop values. 1t is imporﬁanf to also note that

the highest overall value of production from the association did not come

from matimising the yield of the most valuable component crop (groundnuts).

The TDC results show that the best overall financial value was obtained
(with reduced legume yiéld contributions) by raising the maize population
to.the lebel of that for maize grown as a sole crop (53,300/ha), planted
in two rows of single plants, énd with a-legume population reduced ta.levels
at the lower end of the range bf populations in the "logeal plantifgs"

on the TDCs: These lbwer legume populations are comparable with those
observed on farmers plots in the PEM Survey. In arrangements with more
widely separatéd maize rows, beans were in closer proximity to the maize
and subject to a correspendingly greater shading influence.

With the maize rows only 20 cm apart on the centre of the ridge, the
associated beans benefitted from the better light penetration to the

outside of the ridge and yielded more heavily.

2.3. INTERCROPPING EXPERTIMENTS ~ MAIZE/BEANS

The maize/beans series of experiments was designed to examine the
interaction under g tange of ‘agronomic practices, of these crops which are
commonly grown together in the higher elevation farming areas of the

Province.

Three separate but related expcrim&nts investigated :
~ the effects of manipulating planting arrangements and plant populations
= weed control and fertilizer response

-~ the optimum timing for a single cccasion of weed control.

The experiments were conducted om four TDCE (Mbiyeh, Dzeng, Santa and Fundaong)
in 1985 and 1986. As recorded in the previocus Technical Report(1),
tonsiderable difficulties had been 8xperiénced with experimentation on
particularly Dzeng and Santa TDCs as the result of their soil pest
infestations and (Bspecially in the case of Dzeng) the very poor and

variable so0il structure and fertility.

(1) ADAPTIVE RESEARCH AGRONOMIST & Adaptive Research Programme:
Technical Report No, 1 (December 1985).
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Graddal improvements in soil characteristics have been made through
incorporation of mrganic_mattér, and soil-borne pests wefe controlled

through treatment of seed with a systemic insecticide (Marshal 255T)

at planting. Together the management practices adopted allowed much better
crop establishment and as a result more uniform, reliable data was

‘collected from experiments. (Note the_lmwer general levels of co-efficients
of vVariation for the parameters recordéd in 1985 and 1966 compared with those
for 1984). ' '

Interpretation, of the experiment results follows a similar format to the
.discussion of maize/beans/groundnuts experiments in Section_Z.Z, and

the data are summarized in Tables 16 - 28,

'2.3.1} Planting Arrangements/Plant Populations

Figure 2 illustrates the different planting arrangements tested in this
experiment which was designed to examine the influence aof maize/bean

planting configurations on the productivity of the assuciétion,

The éxperiment was laid out as a Kandomized Block with 4 Replications, and

the results are sﬁmmarized in Table 16.

The relative differénces in populations Tequired in the experiment were
largely achieved, allowing ‘the data toisélintermxatbd”in'féléfibn éo
designed differsnces in planting‘bon?iguratiqns: The theoretical,
expected populations of the component crops in 1986 are given in Table 17.
Considerable local variation was seen in the populations of treatment 6
where planting was done by farmers in accordance with loeal practice, and
this clearly affected the uniformity of rénking of maize yie;ds from this
arrangsment - see Table 1§ (h). Particularly high total plant populations
were achieved in this treatment at Mbiyeh and Fundong, and this is an
important point to keep in mind in ﬂata-interpretgtion.- At Dzeng, total
pPlant counts were comparable with thwidesigned "luﬁ" popglation arrangement,
and at Santa overall population under the local pracficés wéé the_lnwést

of the population under test.

As abserved in the similar maize/beans/grmdndnuts experiment (see Section
2.2.4 above), row planting was avoided in planting maize/beans in Treatment 6,
Baize seed was Sown in an irregular arrangement across the ridge, with the

beans used to fill-in the interﬁehing spaces.



63

FIGURE 2

INTERCROIFING EXEERILELTS - MATL 4E/ BEANS

Tlanting Arrangemerts

flan view of portion of ridge: X% EX X - meizec=ogesobelguciv, s

© 0 000 - beans at 30cms spacing

D 90 00

@940, 800 A S T L XX 0 XX 0 XX 0, XX
¥ X XX XXX : 4, 00000 O0O0 O
0’0 00 PO O XX 0 XX 0 XX 3 XX
000 0 0 0
6.0 6,0 O o
Q0000 OO © 0 000O0O0O0OO0
x ¥ X x5 x 5 '
: XX XX ®x 3% 0%
0009000 0
0 00 @ 0 0 X 'YX XX XX
©0uvo0d38006 o0
X ¥ x X X x
© 00 000000 6. . Control planted
X XX X% T E
accorfiing to local
practice
1; dingle row maize at 20cms spacing
2, 3ingle row maize at 25cms spacing
& &
3. Double row maize at 25cms within row spacing
50cms between row gpacing
4. Double row maize at 50cms within and bebween rows and with +two
plants retained per hill;: beans withir ard between maize rows.
5. Double row maize at 25cms within row spacing

20cms between rows

(4 plot comprises 4 rif.es each 1,5m wide x 5m long)



Planting according to lgeal Practice gave.roughly‘equalﬁpropcrtiuns of

maize and beans at Mbiyeh and Santa, whilst beans represented 58 PETr cent

T the- fotal population at Dzeng ang 46-per cent at Fundong,

Observed yield effects related to the stand counts achieved, although

Eu@s Figure 2 and. Table 17 show, comparable Populations were designed to be
-achieved in several different ways. Maize grain yield differences

- *eeorded at Dzeng (1986) and Santa (1985 and 1986) related to the higher

number of cobs contributing to vield as a resylt of improved final stand

counts. Similar stand and cob count differences in other experiments

Were not reflected in grain yield,’

elevation sites, maize yields were Very satisfactory, with the continuing

improvements at Dzeng being Particularly notewérthy. Grain yields at

with the single exception of Fundong in 1986. The marked improvement in
Vields at Mbiyeh and at Dzeng (quantitative information not available)
derived to 5 considerable extent from the better early establishment

achieved through the use of Systemic insecticide as a seed treatment,

(inciuding those of 1984), g simplify comparison of observed treatment
effects across sites.

Although unifermity of effect was not always quite so marked as in the
similar maize/bean/groundhuts experiment (because of the varying
Populaticns in Treatment 6) a eclear picture of the relative perfarﬁance

of the different arrangements nevertheless emerged.

The best maize yields were produced by Arrangement 3 with its two. widely
Spaced rows of majize 30 em gpart and with 25 em between single plants
within the rows. This arrangement gives a population equivalent to that
recommendad for Maize grown asg a sole crop (53,3ID/ha.). Interestingly,
in the ather configurations giving this pPopulation, two centrally placed
Tows also gave cansistently good results, (onee soil problems at Dzeng and

Mbiyeh had been reduced), but Arrangement 4 surprisingly performed less well,
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The best (lqwest) maiééffénking scbéénlh;f%géggéﬁf 557was clearly

associated WJth the werst overall bean ‘score, although the reverse

was not the case. Tha poor bean yield in Arrangement 3 - with beans
“sawn as a single.rcw between two maize rows - gives a strong indication

of the adverse effect on beans of shading by surrounding maize plants.

By far the. bes st bean yields.were: in Arrangghtnt 1 and 2 which allowed
ﬂwg*mmmgigh bean populatlons to be establlshed by maximising avéilable space on
the outer parto of the ridge. Similarly high bean populations in the
local plantings at Mbiyeh and Fundong in 19686 did not give a proportionate
yield increase. This must relate to the irregular planting arrangement
of maize which surrounded the beans, caused increased shading and hance
reduced bean yield. The currently recommended maize popul?tion in a crop
association {(of approximately 25,000 plants/ha and here rebresented by
Arrangement 2), was shown in these experiments to prov1de good conditions
fogmﬁﬁgwgssgciaied bear-erop planted t6 either side of ths .single central

row of maize.

Arrangement 4, with beans both w1th1n and between maize rows, gave unly
modbrat& bean yields. Since the conflguratlun is smmllar toiy although
1llustratb thelshadzng problem and emphasmzes the significance of addptfﬁ§

an appropriate planting configuration in a crop association.

Examination of the data converted to overall values of crop productien
reveals a different picture. The maximum value was not derived by
maximising the contribution of the more valuable component: crop (beans),
but from Arrangement 5 which involved the maximum designed malze
population, and gave high (although not the highest) maize ylelds and

only moderate to lew bean yvields.

If high bean yields from the maize/bpan association are a major priority
for the fjrmur, rosults From Arrangement 1 suggest that this can be
achlsued ‘with still g high overall walue of production, whilst raising-
the maize population to 33,000/ha. At this population level (with its
correspondingly higher maize yield), maize can still be restricted to é, e
single row permitting the.maiimum bean population to_be grown to either -

- side with minigem shading “from the maize.



a) Maizes Yield of
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TABLE 16

INTERCROPPING EXPERIMENTS - MiIZE/BEANS

I  ELANTING i’iRRANGEMENTS/ PLANT POPULATTIONS

cobs (kg/ha)

——

NG

MBIYEH DZENG SANTA FUNDO
1985 . 1986 1985 1986 1985 1986 1985 1986
rrEaTvENT( )
1 3867 5833 L253 7500 5107 LTLY LB67 5583
2 - 3067 4583 3667 6083 5020 Ll25 5453 L592
3 LOoO 7333 5167 7583 L2t 7353 6873 5692
L 3133 5917, 3813 - 5167 k927 5902 6493 5509
5 3667 6333 4627 8708 8100 6309 7693 6025
6 3667 6500 3707 5833 5140 LB23 7560 6433
8.E. of - .
Difference 910 8L 1052 LE5 556 423 620 580
S.H. 643 554 Thly 225 393 299 L38 410
cv (%) 29 18 .35 10 13 11 14 15
.F Ratio 0.6 2.7 0.6 16l - 17.9%¢ ql,0%x g TRk 2.3
b) Maize: Yield of shellsd Grain (ke/ha)
TREATMENT - ‘
1 1917 3040 1913 3213 2607 2837 2600 2483
o 3 1660 2153 1747 2620 2500 - 265 2193 1900
3 2040 3600 2433 3333 193 4309 3060 2417
Iy 1550 3127 1833 2027 21193 3375 2607 2500
5 1727 3260 2193 3687 Lo20 3545 3540 2733
6 1750 3087 3L07 2327 2660 | 2743 2693 3133
Selt. of
Difference L20 137 930¢ < 2T 313 266 160 608
S.E., 297 309 657 175 221 188 326 430
C. V.. (%) 34 20 58 18 () - 23 3L
F Ratio 0.1 ol 0.9 T1.5%6 13,00  11,l%* 1,5 0.9
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¢) Maize: Stand Count at Harvest

. MBIVEE. DZENG _ SANTA FUNDONG
1985 1986 1985 1986 1985 1986 1985 1986
TREATMENT
1 2leb 3.8 . 26,7 340 ¢ 3.7 ¢ 26.5 2.2 27,7
anE 1197 25857555 28,3 2h8 258 20,7 32.3
s © ] 3.8 19.3 Ly 18.5 52,8  L6.7  L3.2 1.8
L 28.7 11,8 29.7 28.3 39.2 L2.2 38.3 28.2
5 34.9 47.3 W53 ° BO.Y 52,7 L2 hisb  52:5
6 L1.5 9.8 27.0 30.3 25.3 60,3 5l T Th.8
S.E. of Difference 3.1 166 2.4 2,2 242 2.3 2.k 2.4
S.E. g B 1.1 4t 1.5 1.6 1.6 1,7 17
C.V. (8) 12 .5 10 8 . ....8 8 9 8
F Ratio 21.5%% L18L.0w*.... 32700 TLILIpx 66, Tx% T2,lp 55, 9%¢12), 0%

—~=q) Wiiber of Cobs at Harvest ('000/ha)

TREATVMENT . M, = T e et o
: 33T T T o BB 25,5 G 270
B e e P Con 7 oy, o : ol 23.8 23.2 30.7
3 36.5 5.0 Tisths Nea. W5  hl.T7 2.5 16,0
b 36.7 k25 ‘ 29.7 37.0 36,7 LS.3
5 33.7 90,9 . 18.8  39.3  L5.7 LB.S
6 k0.2 73.8 | .o B0 437 BB 887
S.E. of Differencd 5.5 lie3 el lpog 3.2 L2
Bk, 3.9 ° 3.0 1,8 1,6 2.2 2.9
C.v. (%) 23 ° 13 ; e & 12 * 13
. P Ratio 1.6 25, 3% 39, 94% 31,8%¢  30,3%% 05, | *%
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e) Beamst--Yield of dry beans (kg/ha)

- e e B e e =S S

MBIYEH DZENG - SANTL jmmmﬁmc
1985 1986 1985 . 1986 . 1985 1%6 ﬂms 1686
TREATMENT ] . - A
al ] 179 792 . 60 1190 213 208 287
R , 75 o BTEL , 513 . 562 200 213 273
B e L2 17 nya, 220 . 7 | 98 60 133
TP BT - 367 .30 133 100 __ 193
5 % L e s T g WY MI.. 150 167
il . 58 385 L2937 39 12{3 150~ 187
S5.E. of Differencd L1 ‘ ‘1_18 = - _ 36 35 1#7 ) 57
S.E. 29 83 L8 (@B ey o 33 w0l b ]
C.V. (%) 58 L1 28 - 13 3y L 39
F Ratio Lo7%% 8, 0% 6.9%% 23,6%% L ox - 3% oo

£)  Beans: Stand Count at Harvest ('000/ha)

TREATMENT

= 8.2 76,0 S5.7  10L.3 L9.0  61.0 6.0
- 5.2 s 65.7 16,8 L7.0  60.0  .76.3
3 V' i h i -7 ,,,,, - 1_9-7 NeBs ) 17-3 27-3 15-2 ?5.3 18-8
l i 39.3 B S S 3.8 13.8
1 | | 26.0  36.0 28.8 . 668 25.2 33.5 3.7
6 BT 513 26,7 ‘530 58,5
S«E. of Differencel [.9 2.0 5.0 1lsdy 6.hmwh T~ 7.8

. S.E. 3-}4 1-7 3-5 8.0 14.6 2.3 5-5
C.V. (%) 16 6 L 23 29 il 22
P Ratio 32.6%% 195, Joex 25,65 AT.LEt 9 1M o 6k 1), Gk




€9

g) Total Value of Production ('000 CFA/ha) - ‘ A

MBIYEH DZENG SANTA - °° ° FUNDONG
1985 1986 1985 1986 1985 1986 - 1985 1986
TREATMENT |
1 160.8 31h.7 353.2 289.0 258,2 219.7 243.3
2 101.7 22443 305:5 293.3 241.3 . 237.L 196.3
3 154.0 276.5 Negs  33L.7 36Lhgi  352.3 ¢ 25L.1  212.0
Iy 192 261.3 251,0 255.7 286.8 = 239,7 228.5
5 1540 2718 36Ls.5 345 2945 339.9  2U2.5
6 134.8 27042 251,7 268.5 234.8 285.5 276.5
5.B. of L e e ‘ '
Difference| 33.2 1.2 23.9 PEB . . Dl 37.0 . 52,4
5.E, 23,5 29,2 16,9 18,2 47 Y. 26.2. 3.0
C.W. (%) | 33 ....22 L G S e
F Ratio 0.4 1.0 8, T3* T.5% 6,501 2.8 0.6

(1) Only maize data available for 1985.
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Theoretical populations expected in pluntlng arrangenent experlment

(Treatments 1 - 5 as designed: Treatment 6 from counts at germination in

1

TABLE

17

INTHERCROPPING EXPERIMENTS ~ MAIZE/BEAI%

- 198€)
TREATMENT Maize Beans ) *J;;:aiﬁ;ZZQES

1 33.000 6l;.000 97.000

2 26,660 611,000 90.660

3 53.330 21.300 Th.630

by 53.330 21,300 74630

5 53.330 12,650 95.980

6  Ibiyeh 60.000 65,650 125,650
Dzeng 29.500 I}1.500 71.000
Santa. 30.000 28,650 58.650
Fundong 86.000 71.800 157.800
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2.3.2. Wead Control and Fertilizer Response

The experiment contained eight treatments comprising all the combinations
of four levels of weed control and.twn iéQals of fertilizer (NPK, 20:10:10)
application; 4 x 2 Factorial design in‘fiya.rsplicatinmsuat»each ofthe folr
higher elevation sites. - =1 ot
1985 data are given in Tables 18 - 22, and-1966 data in Tables 23 - 27,

With the longer growing season at higher elevatione, the third

occasion of weeding (12 weeks after pianting)_undcr treatments involving.....
W3, was éona Prior to harvesting the beans, aithough probably too late to

have potentially more +har a marginal effect on bean yields.

MBIYEH TDC - 1985

Experiment results are given in Tables 18 and 22 .

Partitianing treatment effects into their constituents shows that only
weed control created the observed differences in the maize and bean

RParameters recorded.

Maize yields (cob and grain weights) did not benefis from the first
occasion of weeding, but showed & marked increase to W2 treatments
involving two ocdasions of weeding at 4 weeks and B weseks after planting.
A further weeding at 12 wéeks had no effect on maize yield. Table 18 (d)
shows that meither the level of weed control not the level of fertilizer
affected the number of Plante surviving to harvest. Table 18.(c)
however, suggests that the higher yields in Plots having at least twa ..

occasions of weeding resulted from mare cobs contributiéng to harvest.

In compariscon, bean yields were improved (143 per cent) by receiving
at least 3 single weeding, and showed a further 54 per cent increase
from a second weeding after 8 weeks. In each case the yield increase
reflected improved harvest stand counts. Dats cenverted to a value of
total production from the association followed *he pattern for maize

with major advantage derived from two occasions of weed control.

MBIYEH TDC - 1986

Experiment results are given in Tables 23 and 2T .

In contrast to 1985 results, maize yields were positively =ffected by the
first occasion of weed control but not by either a second or third

weeding.
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The significance of the weed.control/fertilizer Tesponse interaction
suggests the Fy fertlizer rate had a beneficial effect in unweeded plots,

but no advantage in weeded plnfs where the weed control's influence on Fq
yields was then dominant. This further suggests that the higher rate

of fertilizer application was not sufficient to greatly increése weed
growth and that the removal of early weeds which did exist had a more
impertant effect at the lower fertility level. : t

Bean yields responded principally to the first occasion of weed control,
although the second waéding was also of benefit at the higher level of
fertilizer application. The third chasiun of weed contral at 12 weeks
after planting was Just prior to the been harvest, so bean yield potential
would already have been realized and the weeding therefore would have.had
no effect. The interaction of fertilizer rate and weed control seen in
Table 23 (f) may therefore be partly spuriocus (see the W3 data) although
it remains possible that stand count survival was positively influeqced
7by the higher fertilizer rate Provided there was a degree DfAWEEd control,
The corollary being that without weed control, the extra fertilizer

increased the competitive effect of weeds. te an extent detrimental to

survival aof the beans.

In maize, Plant survival Per se is much less affected by cuhpetitimn than
Plant v igour., Hence, with extra fertilizer applied to the maize, yield
compensation Ean occur - see Table 23 (b): In beans the competition results
in loss of stand, with the effect exacerbated by additional fertilizer -

Table 23 (f), where further weed growth eliminates more bean plants.

Data converted to values of production - Table 23 (g)«cmnfirmed the overall
impact of the early weeding at 4 weeks, and showed that the contrs sling
effects on beans: and maize of higher rateé of fertilizer in inweeded plots

cancelled earch other out in value terms.

DZENG TDC - 1985

Experiment results are given in Tables 19 and 22. _
Due to an harvesting Brror, only maize data are available from the 1985
EXperiment,

Maize stand counts were improved under the Wp weeding regime only. However

cob and grain yields benefitted both from the weeding after 4 weeks and again

from the secong weeding, indicaténg that although the earliest weeding
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did not affect the number of plants surviving to hardest: it did allow

individual plants to yield more heavily.

Grain yield under Wy was 260 per cent higher than‘wo, and Wy a further
37 per cent higher than Wq. Neither a third occasion of weed control norx

the higher rate of fertilizer application had any measurable effect.

DZENG _TDC - 1586

Experiment results are given in Tables 24 and 27.

The Coeffieients of Variation observed in (especially maize) data from
Dzeng in 1986 are a clear indication of the considerable improvement in

80il cenditions since the TDC began its operations.

Only the first occasion of weeding was effective in increasing maize

cob and grain yields in 1986, evidently from improved yields per plant since
stand counts were not similarly affected. The extra fertilizgr provided to
treatments involving F2 was beneficial to grain yields in unweeded plots
and also in those weeded three times. Bean yield was increased by the
early weeding at 4 weeks after planting. This was partly the result of
higher stand counts which were over 69 per cent higher in weeded compared
with unweeded plots. Since yields were 100 per cent improved by weeding
individual plant yields clearly also benefitteg. A small response also
came from the third waeding. )

The fertilizer Tesponse seen in the maize did not occur in beans, and was
not sufficiently large to be reflected in overall production value. Weed
control influences were again dominant in value terms with advantage

gained from both the first and third weedings. The result is un Raual
among the TOC experiments in this series in that it is a reflection of the
bean response to the treatments under test. However, a comparison of
Tables 24 (b) and (d) shows that the maize grain "weeding totals" followed
a similar pattern to those for bean yield although the influence of the
third weeding was greater in beans. With both crops reacting similarly

to the treatments the converted value data reinforced the pattern of the

bean yiéld data.
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SANTA TDC -~ 1985

Experiment results are given in Tables 20 and 22.

Again increasing levels of weed contrecl up to two gccasions generated the

major observed effects.

Maize yields were improved by both a single weéding at 4 weeks and a
subsequent weeding at 8 weeks after planting. The former reflected an
increased stand count from Wy - Since Wo did not affect stand count but
did affect the number of cobs produced, the Wp effect on maize yield
evidently derived from a better cob: plant ratic in plots weeded twice.
Although fertilizer applied at a rate of 4 bags/ha. gave no measurable
adVagtage over a rate of 2 bags/ha., an interaction effect between
fertilieer and weed centrol was observed for maize grain yield.

Table 20 (b) shows that measured yields were higher with the higher rate of
fertilizer from W, - W2, but under the W3 regime Fy gave the better
response.

Since weed contrcl and ot fertilizer'  application was shown to Be of
overriding importance, this would suggest that the higher rate of
fertilizer generated increased early weed growth, the removal of which
caused the maize relief from competition, hence generating a yield,
response. LClearly a similar increase in the weed population did not

occur after B weeks and as a result Fp Wj showed no improvement over Fq W3 .
N.B. the data do not show any significant differsnce in yield between

Fq and F2 at W3. The interaction effect is rather measuring the change of

pattern between Fyp data from Wo to Wz, and that of FaW3.
Bean yields responded to receiving at least a single weeding after 4 weeks,

Table 20(Ff) indicates that this was the result of improved stand counts
in the weeded plots. Subsequent weedings had no measurable effect

and it may therefore be assumed that beans had already achieved their
yield potential prior to the time of the second weeding at the end of
June. (N.B. Santa TDC at an altitude of 1650m has a shorter growing
season than either Dzeng or Mbiyeh where later weed control may still
have an opportunity to influence yields).

Overall values of production from the association showed the marked
benefit from W4 but also reflected the maize yield response to a seocond

weeding.
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SANTA TDC - 1986

Experiment resul+s are given in Tablas 25 ard 27 s

Maize‘ccb yields showedaa progressive Increase fron both the first and
second weoedings at the léwer level of fertilizer, and the first weeding
also had =z major impact at the higher rate of fertilizer applicatiaon.
Both +he first and third weedings a?fect?%rain yvields,

The impast of the garly weeding on yieid‘derived to a minor extent from
an increased stand and higher numbers ot cobs contributing to harvest,
but mainly from increased indivilual plant yield, (the percentage increase
in yigld being muéh'highe:-than the'incraases in either stand count er cob
numbex ) ,

Beans wore harvested on 9th July following a third occasian of weeding

in the W; treatment gn 25th June. Since the beans would have achieved
their yield poténtial by the time of third weeding, Yy and W3 treatments
were effectively the same with respect -to the bean crap. -

Bean stand -~urvival was impraoved by the earliest weeding. The higher
fErtilizéf ‘ate in Fp appears to have caused added wegd growth after the f
first (4 weiks) weeding, which did not occur under the Fy regimes.
Competition from such a flush of weeds could account fer the reduced
stand count: seen im W2/M3 in Table 25(f).  The vield advantage of

Fqlp ovar"Fsz is however relatively larger than can be asccounted for
éolely by ti= difference in stand count. It therefore sBems probable
that weed conpetition also reduced yiélds of surviving bran plants

and paossibl) Encouzaged them to promote more - vegetative growth in
Tesponse tc the =ompeltition rather than diverting resourcés into yield.
The combine | effects contributed to the fq Fertilizer Totz1l being

markedly hiqhe; than that of Fo

The impact of these "fertilizesn effeets on beans was reduced when
data from both Grops. in the association were converted to CFA value and
analysed jointly. The extra fertilizer of Fz was beneficial in tHe
unweeded piat, but eisewhers value data raflected the benefits toe maize

and beans of the first weeding and to maze of the third weading.
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TADLE

INTERCROPPING EXPERIMENTS - MAIZE/BEANS

II WEED CONTROL/FERTILIZER RESPONSE

MBIYEH 1985

a) MAIZE: Yield of Cobs (kg/ha)
W W W W Fertilizer
. ; . 3 Totals
® 1733 1800 2667 2533 8733
T2 14,00 1867 3133 2933 9333
Weeding ;
Totals 3133 3667 5800 5466 18066
g (1) 512 F Ratio: F 0.3 cv (%) 36
3.E. (2) 362 W 6, 6**
8B (3) 256 Fu 0.5
b) MAIZE: Yield of shelled grain (kg/ha)
W W W W Fertilizer
2 ! : 3 Totals
4 133 720 1107 960 3520
2 593 0T 1367 1207 391
Weeding
Totals 1326 1467 247 2167 Th3l
S.Ee (1) 251 F Ratio: F 0.6 cv (%) L3
S.E. (2) 178 W ly. B
5.E. (3) 126 FW 0.6



e

¢) MAIZE: Number of Cobs produced ('000/ha)

W W W W Fertilizer
0 i & 3 thals

F : ' B -

1 175 16.8 22.3 20,5 7741
g 13.7 16,1 . 2l 2331 TNy
Weeding el
Totals 3.2 2.9 L6.7 Lh,2 155.0
S.E. (1) 3.8 F Ratio: F 0.008 cv (% 31
8.E. (2) 247 W L, 3%
8.E. (3) 1.9 W 0.6

d) MAIZR: Stend count at harvest {'000/ha)

W W . oo W . W Fertiliger
0 * W
F ' | N i
1 19,3 20.5 21.7 21,6 83.1
s 16.7 18,3° 22,1 29,3 79.L
Weeding .
Totals 36,0 368.8 13,8 L3.9 162,5
S.E. (1) 3o F Ratio: PF 0,3 CV (%) 2L
S.B. (2) 2.p WL T
S.E. (3) 1.5 . ° W 0.3

. _ i
e W W W, Wy ‘Fertilizer
PR R v : o 3 ‘ Totals
o ') {

1 50 130 133 197 ‘ 510 "
Fy 53 120 253 230 ' 656
Weeding - ) '

Totals 103 250 386 L27 I 1166
S8« £1) & F Baties P 2.1 CV (%) 55
S.E. (2) 36 W 8.3

S.E. (3) 25 1,3
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f) BEANS: Stand count at harvest ('000/ha) S

W | i —— i e .
C L B 3 : Totals
& 43.3 55,2 67.2 59.9 225,6
¥y 32,1 2.8 69.5 67.3 220.4
Weeding
Totals 75.4 106,7 1367 BT .2 LL6.0 ]
e s ) T " F Ratio: F 0,2 cv (%) 19
S.B, (2) L7 W16, et
S.B. (3) 3.3 L P
g) TOTAL VALUE OF PRODUCTTION (*000 CFA/ha)
W W W W Fertilizer
0 1 2 3 Totals
F H
1 59.6 68.1 96.3 92,9 316.9
¥ L9.7 68.7 129.3 115.2 362.9 % -
“Vieedidg
Totals 109.3 136.8 225.6 208, 1 679.8
S.E. (1) 20.3 F Ratio: F 1.3 cv (%) 38 b
S.E. (2) 1l.l W 7.5 e
5.E. (3) 10,2 W 0.9




TABLE 19
INTERCROPPING EXPERIMENTS - MAIZE/RRANS
II WEED CONTROL/FERTILIZER RESPONSE

DZENG 1985

a) MATIZE: Yield of Gobs (kg/ha)

W ' W W W, Fertiligzer
g : - € S Totals
B 3 133 o33 5000 LST3 1 14739

s s 3621 L367 U567 | 'f theghy - o

Weeding.

Totals 2866 7660 9367 9140 29033
8.B. (1) Y75 F Ratio: F 0.2 CV (%) 2t
5.E. (2) 336 W Lo, 5xx
S.E. (3) 238 FW 1.3

b) MAIZE: Yield of shelled grain (kg/ha)
W W W W Fertiliéer
0 LE 2 3 Totals
F, 21,3 T34, 1820 1312 L4719
i P )
Fe L53 1159 1601 - 1687 L900
Weeding el o B oy
Totala 696 2503 " 3421 2999 2619
S.E. (1) 261 - p Ratioz P = 0.1 cv (%) 3k
S¢E, (#) 18% W21 1
8.B. (3) 131 i 143
¢) MAIZE: Stend count at harvest ('000/ha)
W W W W Fertilizer
g i 2 3 Totals
F - :

1 22.3 21.8 25.3 2347 93.1
Fa 22,8 23,1 20,2 22.9 93.0
Weeding
Totals L5 1 L9 49.5 Li6.6 186.1
S.E. (1) 1.8 F Ratios F 0.01 v (%) 6
S.E. (2) 1.3 W Gl

8.E. (3) 0.9 . i 1.0



INTERCROPPING EXPERIMENTS - MAIZE/BEANS
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TABLE 20

TI  WEED CONTROL/FERTILIZER RESPONSE
SANTA 1985
a) MAIZE: Yield of Cobs (kg/ha)
W W W, W Fertilizer
g 1 i 3 Totals
Fy 181 2159 3112 3716 9768
Fy 881 2780 L9h3 3839 12043
Weeding :
Totals 1362 5239 8055 7555 22211
B8, (1) ‘716 F Ratios P 3.5 oV (%) L1
B.B. (2) 506 W 18, 23%
S.E. {3) 358 W 1.2
b) MAIZE: Yield of shelled grain (kg/ha)
W W W W Fertilizer
Q 1 2 3 Totals
5 207 1LLO 1853 2700 6220
Fy 153 151 9927 2180 7107
Weeding
Totals 680 2987 _h?&O 1,880 13327
S.E. (1) 36k F Ratio: 1 cv (%) 35
S.B. (2) 257 W 29,3
8.B. (3) 182 FW  3.2%
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c) VAIZE: Number of Cobs produced (7000/ha)

W W W, W Fertiliger
. L B i Totals

1 8.4 16,8 20.1 283 1.2

2y 93 197" ™ Be o571 " F 79.3
= |

Weeding ' !
Totals 17,7 36.5 L7.3 9o {.ads0.8
S«B. (1) 2,7 F Ratio: 7 2.2 v (%) 23
S.E. (2) 1.9 - W 27.Tex
S.E.. (3) 1.4 W 3

d) MAIZE: Stand count at harvest ('000/ha)

B e W W [ Fertilizer w0
@ L 2 3 Totals

B =" . s , :

1 23,2 25.9 2Lzl 26.5 100,0

Ty 23,2 Bty ki 26:0 26.0 99.6
Weeding &

Totals L6 50.3 50.l 52.5 199.6
S.E. (1) 1.0 F Ratio: F 0.04 v (%) s
S.B. (2) o.7 W 6,0%% ;
S.E. (3) o.5 1,5

e) BEANS: Yield of shelled beans (kg/ha)
: |
W W W W Fertiliger
0 i 2 3”_ I Totals, i

: e i N A

1 192 293 300 233 | 1018
) 192 293 30l 311 / 1100
Weeding : “ . 7
Totals 384 586 60l Sl 2118
S.E. (1) 52 F Ratio: F g:¢ cv (%) 37
S.B. (2) 37 W 3,7

S.E. (3) 26 Fy 0.5



63

f) BEANS: Stand count at harvest-(*Q00/ha) .

W W W T 7w, | Pertilizer
0 L 2 o 3_7‘ Totals
F 29,7 Bl 69.7 68.5 232.,6
¥y 95.3 51,1 66.7 77.1 £20,2
Weeding
Totals 5540 115.8 136.4 115.6 L52.8
8.B. - (1) 5.8, F Ratio: F 0.4 cv (%) =i
S.E. (2) 6.9 W ATl -
S.EBs (3) L9 Fu 0.9
g) TOTAL VALUE OF PRODUCTION ('000 CFA/ha)
W W W W Fertilizer
¢ L o 3 Totals
¥ 51,5 163.9 197.2 2512 663.5
Py 69,1 1720 281,6 22118 TLT.5
Weeding
Totals 120.6 335.9 478.8 L76.0 1411.3
8.E. (1) 33.8 F Ratio: P 1.5 cv (%) 30
8.8, {2)- 23.9 W 2L g%, (R ESH R
S.E. (3) 16.9 W 1.9
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TABLE 21

INTERCROPPING EXPERIMENTS — MAIZE/BEANS

II VWEED CONTROL/FERTILIZER RESPONSE

FUNDONG 1985
a) MAIZE: Yield of Cobs (kg/ha)
W W W, W Fertilizer
9 E : 3 Totels

" 5533 6067 6267 6000 23867
By 6733 6600 7000 - 6933 27266
Weeding
Totals 12266 12667 13267 12933 51133
S.B. (1) 3543 F Ratio: P 9. 8% v (%) 13
S.E. (2) 38 W 0.6
S.B. (3) 272 FW 0.3

b) MAIZE: Yield of shelled grain (kg/ha)

A Fertilizer

W W W W

® | L - 3 Totals
o 2167 291,0 2733 2927 11067
. 3367 2947 3340 3147 12801
Weeding
Totals 5834 5887 6073 607N 23868
S.E. (1) 327 P Ratio: P 7.0% cv o (%) 17
S.0. (2) 231 W 0.1

S.E. (3) 16k W 1.5
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¢) MAIZE: Number of Cobs groduced ('000/ha)
W W W W Fertilizer
0 ! - 3 Totals
F 5
1 25,2 28.0 26.5 25,6 105,3
Py 29,2 28.9 28,8 28,5 EC
Weeding g
Totals Sholy 56.9 55.3 5k 220,77
5.E. (1) =.0 F Ratios P 6.p» cv (%) 12
S.B. (2) 1.4 W 0.l
S.E. (3) 1.0. TR 0.
d) MAIZE: Stand count at harvest ('000/ha)
W W W W Fertilizer
o L 2 3 Totals
F _
1 531 22,9 23.1 23.5 92.6
F 23,5 23.3 23.6 23,2 93.6
Weeding i
Totals L6.6 L6,2 LE.T L6.7 186.2
S.E. (1) 1.1 F Ratio: F 0.2 cv (%) 8
S.E. (2) 0.8 W 0,03
S.E. (3) 0.6 W 0.1
e) BEANS: Yield of Pods (ke/ha) _
W W W, W Pertilizer
0 L g 3 Totals
Fy 183 393 330 343 1249
Ty 137 380 363 367 12147
Weeding
Totals 320 113 693 710 2L96
S.E. (1) 99 F Ratio: i 0.001 CV (%) 25
8.E. (2) 70 W17, 3%
S.B. (3) L9 M 0.5
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f) BEANS: Stand count at harvest ('000/ha)
W W W W Fertilizer
0 L 2 3 Totals
F1 L7.9 56. 1 6L.3 60.1 228.1,
Ty 8.0 6Ly,8 62.7 5409 2301,
Weeding
Totals 85.9 120 9 127.0 125.0 L58.8
S.B. (1) L.6 F Ratios F 0.1 oV (%) 13
S.E. £2) 3.3 W 17.8%%
B.E. {3) 2.3 o 3.1
£) TOTAL VALUE OF PRODUCTION ('000 CFA/ha)
W - W W W Fertilizer
0 1 2 3 Totals
o 2215 297.6 270.7 288.0 1080.8
Fy 286. 3 296, 0 323,9 309.5 1915,7
Weeding
Totals 510,8 593.6 59L.6 5975 2296,5
S.E. (1) 29.1 F Ratio: F 5 |» CV (%) 16
8.8 (2) 20,8 W 2.1
9B. (3) 1h.5 1,0
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TABLE 23

INTERCROPPING EXPERIMENTS ~ MAIZE/BEANS

II WEED CONTROL/FERTILIZER EESPONSE

MBIYEH 1986

a) MLIZE: Yield of Cobs (kg/ha)

W W 5 W Fertilizer
-0 1 2 3 Totals
" 2533 5000 5200 5067 17800
2 3800 bhoo 3933 . oo 16533
Weeding
Totals . 6333 9400 9133 oL6T f 34333
5.B. (1) 615 ; F Ratio: Bowe %3 cﬁ (%) 23;
S.B. (2). li3% W 6, 0% ‘ '
S.E. (3): 307 e T 3.px

b) MAIZE: Yield of shelled grain (kg/ha) : f

W W W W Fertilizer ;
a : = 3 Totals o

By ti1393 2780 3007 2700 98803 AN E
Fa 1980 T T25677 T T 967 2367 . | 8881 [+ ok
Weeding . e & - : f |
Totals ¢ 3373 5347 LoTL 5067 18761 |
S.E. (1) 350 F Ratic: F 2.0 v (%) 2
S.E. (2) 247 W 6.5

S.E. (3) 175 g 3.6%



c) MAIZE:

89

Number of Cobs produced ('000/ha)

W W W W Fertilizer
0 ; - 3 Totals
i , e - ;

1 2057 26.5 29.5 2 o 10L.1y
% 23,9 26.1; 3.6 26,5 100.1;
Weeding :

Totals LL.6 8279 53 51,12 2008
S.B., (1) 3.2 P Ratio: F 0.l Cv (%) =20
8.8, (2) 2.2 W 2,0
S.E. (3) 1.6 W o1l
d) MLIZE: Stand count at harvest (rc00/ha)
1% W W, W Fertilizer
9 ! £ 3 Totals
P .

1 20.9 1%.9 21.5 21,2 81,5
¥y 20, 18,1 19.1 16.8 74,0
Weeding ]

Totals 40.9 36,0 lio 8 W0 | . 1988
8.E. (1) ~2.4 F Ratio: T 2. oV (%) 19
SeBs (2}, 457 W 1.0
5.E. {3). 1.2 S S
c) BEANS: Yield of shelled beans (ke/ha)
W W W W Fertilizer

0 1 2 3 Totals
& 1067 14,67 1467 1600 5601
Fy 1133 1400 1600 1400 5533
Weeding ”
Totals 2200 2867 3067 3000 | 11135
S.E. (1) 101 F Ratio: F 0.1 oV (%) 12
S.B. (2) 72 (T L e
S.EB. (3) 51 ) 2.1



f) BEANS:

90

Stand count at harvest ('000/ha)

W W W W Fertilizer
g 2 3 Totals
By . 69,3 6l.7 68.5 TFG 280. 1
¥ 63.5 66,1, 70.5 979 258, 3
Weeding
Totals 132.8 131.1 139.0 1358 538,77
8.E. (1) 5.6 F Ratio: F 3,9 cv (%) '13
5.BE. (2) L.0 W04
S.E. (3) 2.8 FW 3.l
g) TOTAL VALUE OF PRODUCTION (1000 CFA/ha)
W W Wy | Pertilimer -

E i 1 2 3 Totals
F 276.8 375 391.3  38L.5 1427.1
¥ 277.3  351.5 330.8 3365 1296, 1
WQeding
Totals 55L.1 726.0 T2241 721.0 2723.2
S.E. (1)  3Lh.0 F Ratio: F o1k cv (%) 16
S.BE. (2) 2.0 W10, )%
8.8« (3) 17.0 W 2.1




a1
TABLE 2l

INTERCROPPING EXPERIMENTS — MAIZE/BEANS

II WEED CONTROL/FERTILIZER RESPONSE

DZENG 1986
a) MAIZE: Yield of cobs (kg/ha)
W ) M, o W ' ﬂ'"Fértiiiéer
_O _? 3 Totals
e 2867 5100 867 L667 18101
s 1,200 5733 1933 6600 21466
Weeding
Totals 7067 11133 10L00 11267 39867
S.E. (1) 957 F Ratios F Lo.2% cv (%) 24
S.E. (2) 536 W 64 %
S.E. (3) 379 gl 2.1
b) MAIZE: Yield of shelled grain (kg/ha)
W W Wiy W Fertilizer
' _O e » “ 3 Totals

by w7 1220 2513 267 1960 8160
"2 1933 2520 2247 2873 9573
Weeding
Totals 3153 5033 L7l L833 17733
S.E. (1) 322 F Ratio: F L., 8% CV (%) 23
S.E. (2) 227 W T.2%%
8.E. (3) 161 W 2.9

c) MAIZE:

Stand count at harvest ('000/ha)

W, W W W Fertilizer
o 2 e 3 Potals

F & _.:‘ S

1 23,9 26,8 - 26.9 DT .2 10l 6

P, 6.3 2163 . 573 571 108,0

Weeding .

Totals 50.0 Slio 1 Sl.2 tl. 3 212.6

S.B. (1) 1.4 F Ratio: F 1.5 cv (%) 8

8.BE, (2) 1.0 W 2.4

S.E. (3) 0.7

W 0.7



&
d) BEANS: Yield of shelled Grain (kg/ha). . .

G e G ﬁm. Fertilizer
0 =1 i 1 e B 3 Totals
¥ 220 193 520 627 1860
¥ 320 587 520 620 2047
Veeding
Totals 540 1080 1040 27 5 .07 M
.8, (1) 133 F Ratio: ¥ 0.l v (%) L3
< O 1 0 DY | R— v ,2%% o
S.E. (3) 67 b 0.2
e) BEANS: Stand count at havvest ('000/ha)
W W, W W Fertilizer
i it 2 3 Totals
¥ 34.9 58.3 65,2 63.3 221.7
¥y 37.2 63.9 61.1 66.8 229.0
Weeding
Totaks == 2t e wq 2, B mmt By oo gy, Aot s B o
S.E. (1) 5.1 P Retioc 7 0.5 oV (o5) 1L
S.B. (2) 3.6 W 28.3%%
S5.E. (3) 2.6 W Q.7
f) TOTAL VAL'E OF PRODUCTION (1000 CFA/ha)
W W ) W Fertilizer
& ! 2 3 Totals
d 139.7 293.2 292.5 258.9 981, 3
¥, 217.6- 308, 3 271.7 340.1 1135.0
Weeding . !
rotels TUISTSIT %985 ¢ S6h.2 T 599.3° | a119.3
S.B. (1) 39.6 F Ratio: P 3.6 oV (%) 2k
S.B. (2) 28.0 ‘ G W Lk
S.E. (3) 19.8 FW 1.6
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TABLE 25 .

INTERCROFPPING EXFERIMENTS -~ MAIZE/BEANS

II WEED CONTROL/FERTILIZER RESPONSE

SANTA 1986

a) MAIZE: Yield-of Cobs (kg/ha) -~ .

W ) W Wal W Fertilizer

0 f . 3 Totals
% 1215 3528 1625 4903 14,301
Ty 1999 1,205 1,025 LT3 14702
Weeding : ;
Totals 321l 7733 8650 9376 29003
S.E. (1) 520 F Ratio: F 81 . cv (%), 23
S.E. (2) 368 W 28, 0%*

-SaE:~(3) 260- - . 0 - W 1.9,

b) MAIZE: YZeld of shelled grain (kg/ha)

W W W W Fertilizer
0 1 2 3 Totals

F 771 2129 2696 3013 8609

s 1236 2617 2311 2672 8836
Weeding :
Totals 2007 LTLE 5007 5685 17445
BB I3l -~ Hatio: X JR o P T CV (%) 25~

S.E. (2) 242 : W22,

S.E. (3) 171 W 2.0
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¢) MAIZE: Number of cobs produced ('000/ha)

W W IR e Wo | _ Fertiliger
G s 1 AEEE= el s 3 ‘Totals
£4 W5 233 ... 253 279 91.0
Py 1.6 2b1 . ..25.3  27.9 9L.9
Weeding
Totals 32,1 L7.h 50.6 55.8 185.9
SHa(T) 2.4 F Ratio: FoO0.9 cv (%) 14
B.E, (2} 1.8 W2l e
S.E. (3) 1.0 W 0,5
d) MAIZE: Stand count at harvest ('000/ha)
| W | W W W Fertiligzer
0 1 . 2 3 Totals
9 23.9 i 28,6 98,7 100, 3
5 25.2 25.5 25.9 26.3 102.9
Veeding
Totals L9.1 50.6 51.5 52.0 203,2
S.B. (1) 0.7 F Ratio: F 3.1 oy %) 5
S.E. (2) 0.5 . Woo3.2%
S.E, (3) o W 0.
) DBEANS: Yield of shelled beans (ke/ha)
T TR = T W W Fertilizer
v 1 = 3 Totals
P = vy 2 -l o geosne! /ST I Y O
1 167 ~260 - "287 333 = 1047
F2 193 ; 240 180 213 826
Weeding : .
Totals 360 500 L&T 5L6 1873
5.E. (1) 51 F Ratios P | 7% Cv (%) 3L
S.E. (2) 36 W 2,5

S.E. (3) 25 W 1.9
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f) BEANS: Stand count at harvest. (1000/ha)

BB, (3) 16y 7T W 2.1

wo o W "_Mﬂw W Fertilizer

;. L A1A-- —— Totals
F, 3.7 56,8 53.9 56.9 202.3
¥ 10.8 51,1 452 Lk.0 181,41
Weeding
Totals 75.5 107.9 99.1 100.9 383.4
SB(1) 6,7 F Ratios F 2.4 v (%) 22
SBs (2) 7 W h.S%
SsBe A3)- Sl o e W 1,5

g) TOTAL VALUE OF PRODUCTION (1000 CFA/ha)
W W W W Fertilizer
Q ! 2 3 Totals

¥ 89.7 220.0 560, & 293.6 863.8
Fy 130.5 2U5.7 212.1 245.3 833.6
Weeding -
Totals 220,2 L65.7. .. W72.6 538.9 1697 .1
S.B. (1) 32.8 F Ratios P . 0,2 Cv (%) 2l
S.E, (2) 23.2 it e A TR
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TABLE 26

INTERCROFPPING EXPERIMENTS ~ MAIZE/BEAﬂg

II WEED CONTROL/FERTILIZER RESPONSE

FUNDONG 1986

a) VAIZE: Yield of Cobs (kg/ha)

W, . W W W Fertilizer
iy ! SR - 3 Totals

F1 6667 6867 ... 7067 THET - - 28068
Fo oo m 6133 6733 7400 7000 27266
Weeding :
Totals 12800 13600 14467 14467 55334
5B (1) k91 F Ratio: T 0.7 oV (%) 11
5.8, (2) a7 W 2.7
S.E. (3) 248 ™ 0.7

b) MAIZE: Yield of shelled grain (kg/ha)

WD ' w? wz WB Fertiliger
; i Totals

5 © 3040 3193 /3233 3027 12093
FE 2780 | 360Q o “_QQTBmmmA,“m3h20m e - e T PR
Weeding i : i .
Totals 5820 6193 6306 &luy7 21766
S.E. (1) 300 F Ratios ¥ 0.1 Cv (%) 15-
S.E. (2) 212 W 0,8

S.E. (3) 150 W 1.0



c) MAIZE:
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Number of cobs produced (’Obé/ha)

W W W, W rFertilizer
. 1 s 3 Totals
¥y 3.6 30,3 30.9 30,8 123.6
T ona BB ses 2.3 29.7 120, 3
Weeding ‘ . i
Totals £06,0 60,2 632 60.5 ~~~'2h3-9‘“"'“‘ff'
S:Be (1) 1.8 7 " F Ratins—srss v (%) 7
S B, (2" W 4.2
S.E. (3) 0.7 W 1.9
d) MAIZE: Stand count at harvest ('000/ha)
W W W W Fertilizer
o L - 3 Totals
F ;
1 26,3 247 25,7 26,5 103,2
Fz 26.0 25,9 25,9 26,1 10l.2
Weeding |
Totals 5243 50,6 51.6 52.9 207.4
8.8 (1) i0LE F Ratio: F 0.5 v (%)
S.B. (2) 0.8 s WT2.8 - -
S.E- - (3)‘ .Oo 3 = = § '-_ M“‘F‘N’““‘{;T =
e) BEANS: Yield of shelled grain (kg/ha)
W W W W Fertilizer
e i 2 3 Totals
Fy €0 107 167 133 507
Fy 1O 153 200 133 526
Weeding
Totals 100 300 367 266 1033
S.E. (1) 23 F Ratio: - o CV (% 28
S.BE. (2) 16 W 25,0%%
S.B. (3) 11 W 0.9
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f) BEANS: Stand count at harvest (*000/ha)

W W W W Fertilizer
L ! 4 3 Totals
F e 4 v.f-ff"Jfrw‘
1 29.9 56.7 53.3 61,6 | . .~801.5
) 3.5 58 62.8 -60,5 212.9
Weeding . n . )
Totals 61.4 114.8 6l 1221 Liliely
8.8 (1) 3.2 F Ratic: F, 3.2 ov (%) 10
3.8 (2) 2.3 e W 78,0%% ‘
S.E. (3) 1.6~ M 2.0
g) TOTAL VALUE OF PRODUCTION (000 CcPa/ha)
W W, W 5 WB Fertilizer. - L
2 : - Totals™
o T8 ghBiG U e 281.5  259.5 .7 1063.9
s 22113 2631 . 278 L 050.1 1050, 3
weéding 3
Totals L72,3 536.0 55643 5L9t6. aPil.2
Sul, (1) 23.6 F Ratio: F 0.1 ov (%) 1L
S.B. (2) 18,7 W 2.6
S.B..(3) 11.8 i 1.0

e




9*€z: T €z oot | g 15 ¢ 2% 96E. | €L . gz GUIE . tor 0S¢ e
r.omm_ o 02 Nm.m:m €12 2lyz 7eone 029 - €lge 4*9EE Q0™ L Lote 2d €M
5652 €€L ,WNOm 9°€6e’” .EEE . &LOE 6°g5e’ L2g 0961 mmjum 009L |, 00LZ W EM
g*le- 002 mwow L'zle o8l LIz LoLiz o5 Lhez . 8°0€E 009l  &@®+ ad M
5192 I9v €€z | o9z Lge 969z | - Sezéz o0z Lo €216 Lol . Lot L 2h
L*192 wmﬁ. 000€- | L'She oMtz Lise | €'So€ - LgS 025z S*ISE " oOTL  Lose 2d L
6°1le Ly €6Le 0*0ze 092 6cle | 2U€6e £6% £Lge SUILE LafL 092 L LM
£°fige o7 ogle S*0EL mmr 9Lzl m, 9*Lie ogc  EL6L €°lle - €E€LL  0B6L 24 oM
0°gf1e 09  Offog L*6g L9t LLL L 6€L oge  ozzl g'ole  LgoL  eeElL L OM
eures € W eute) g I onTe € W enap m i JUSUL BT
ONOTNAL YINVS DNHAZA HELTE

9861 = (BU/VAD 000:) UOT3OMPOIT Jo snyes puv (eu/8x) spleTi uTeIn

HSNOASEH BEZITILL d/T08IN0D (im

SNVHE/BZTVW =~ SINFWIdAdXH Dilda0uouIN T

B ——

le FITVL

it

I

SRSt L S S LS s TR O Pt e



106

FUNDONG_TDC - 1985

Experiment data are given in Tables 21 and 22. ;

The pattern of observed responses at Fundong difFered from that of the
other three experiment sites. Where no weeding was éane, the higher rate
of fertilizeér under F2 increased maize cob and gain yields as the result
of more cobs being produced. Stand counts were not é{fe:ted. Weed
control did not in itself influence any of the maize ' parametern recorded,
although F2 treatments at the higher levels of weed contror gave better
vields than FiWg. |

Beans showed a marked response to havéng 'some! weeding, yields under

Wy =y averaging an approximately 120 Per cent increass over Wge
Comparison of Tables 21(e) and (f) shows this to have derived partly -
from an improved stand count and partly fram iﬂcreas?d yieldAper plant

following the removal of early weed competition.

The only clear effect in overall value was the resdlt of theffartilizor

TESponse in maizZe in unwesded plots.

Much of the Fundong TDC had .been :eceqtly‘cultivated;prior'to its i
incorporation under the Adaptive Research Programme.. The resultant . lower
weed population is reflected in the reduced impact of weed contrel din’

this experiment.

FUNDONG _TDC - 1986
Experimert data are given in Tables 26 and 27. f i

None of the maize parameters recorded showed any msasurable response to

the treatments,yndegltestg_,_

Beans could not he influenced by the third ocecar ton of weeding which was
due immediateiy before taking’the'beén harvest. However, b8sr vicids e
inereased by both the ?irst and second weedings . The increase under Wy
resulted mainly from an improved stand survival. combined with a small
inerease in individual plant vield. The latter seems to have made the

more important contribution to the yield increase ssen under the W, regimes.

The measurable differences in bean yield were not sufficient to generaie
marked treatment effects in terms of overall value of the maize/bean

association.

e et
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Since good yield levels were obtained, (especiallgngnr”maiza,'éygraging
apprmximately 3 tonnes gréih/ha), énd coefficiéﬁfé”uf.variatiun were well
within acceptable limits for all parameters, the lack of Dﬁsarved effects
would seem not to relate to any inherent deficiency in the experiment,
Rather the outcome suggests that little weeding was necessary. at this site
(although on balance benefit was probably gaiféd from the first weeding)
and that the levels of fertilizer applied were not suffiﬁisﬁf'to,génépétu
any major change in weed populations which might subsequently have ; R e

influenced yields.

2.311,_Timin& of a Single Weeding

This egﬁgfihenttma‘ﬁapdomized Block in 4 Replications was conducted on
?uur sites in both ;985“and 1986, having also been grown on three of the sites
in the 1984 season., It_was designed to determine the optimum time for a

_____ singlé weeding with respect to thE"yields'b?'tha'aééé&iatedzcrnps and their

‘McdmbinquVaJUE of production. Results from the experiment in 1985 and 1986

are given iHmTahleugﬁ.

CoefficientSof variation.;;ié”rathgs'h}gh for yield parameters, although

overall yields were much improved at Mbiyeh and Dzeng in 1936;“5n6'unifurm1y

high at Fundcng.. a
Few of the eight experiments under examination showed any effect of the
weeding treatments on the maize parameters recorded. Cob and grain
yields were best at Santa in 1966 if weeded 4 weeks after planting and
it was clear that delaying weeding until after 10 weeks considerably
reduced yields. 1984 grain yields from Dzeng showed that similarly good
results were obtained with weeding during the first 8 weeks but that yiélds
fell after that, with weeding after 10 weeks agzin giving much lowen
yield§1~nﬁe§n dafa showed a more widespread response to_the treatments ig
1986, but yigld and stand count differences were only séen at Fundcng in
1985. Stand counts at Fundnﬁd-were-highgst with weedid@ in the first

B weeks after planting, as were the resul%éﬁ%lyieldsﬁ 'Further delay in the
tiﬁé—of weeding caused a sharp deéline in yield related to reduced stand

 durvival presumably fellowing .greater competition ffom weeds.,



a) MAIZE: Yield of Cobs (Eg/

S

TABLE - 28

INTERCROPPING EXPERIMENTS — VMATZE/BEANS

IIL  TIMING OF A SINGLE WEEDING

ha),
MBIYEH . - ~ DZENG SANTA® FUNDONG
1985 1986 1985 | 1986 1985 ° 1986 1985 1986
SINGLE WEEDING AT : v
2 veeks 2333 3667 787 5533 2073 1963 .. . 6960 6833
I st 2667 320 873 1867 2113 . 2825 6000 7167
6 weeks 1750 4500 1293 6000 - | 272?"“¥2§83q‘ 7400 7753
8 weeks 2250 2920 1587 1733 3060 2107, 7420 6920
10 weeks 3083 2253 1873 . Laas 2607 . 1960 6520 7000
12 weeks et} 2750 3833 1207 ‘2667 2433 1190 7367 6753
BB of = b oy P o i
Difference  “'| 633 85l 352 ... 1030 570 - 3567 .0 150 321
SR, * L8 . 60l 2L9’ 728 L3 252 . 530 207
Co¥y (%) - SR 39 31 B T Bl AT e 6
F Ratio Ty 1.7 2.8 2.5 0.9 bt . 4.8 o
b) MAIZE: Yield of sﬁe11ed Grain (kg/ha)
SINGLE WEEDING AT
2 weels 973 " 1567 273 2287 1113 1167 3660 3173
L weeks 1207 1500 2,0 1940 . 1140 -1617 _ 2833 - 3160
6 weeks 633 1920 . 427 2273, 14,60 1365 3873 3553
8 weeks 967 - 1227 553 2020 1787 1270 3807 3087
10 weeks 1293 967 700 1687 < 1h33 1167 " w073 sogs
12 weeks | 853 .. 18Lo0 -  Jo0 : 993 : 1327 662 3920 3073
Differencg R 13 2w 1388 156 B 364 229 493" 234
8:B. =~ 193 2Tl s i 1Y 273 257 162 38 165
C.V. (%) 39 367, 5 Bl peh oG 37 27 20 10
F Ratio 1.5 s sl 3.1 0.9 3,8% 17 125
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e) MAIZE: Stand Count at Harvest ('OOO/H&)

MBIYREH DZENG SANTA . FUNDOSG
1985 - 1986 1985 1986 . 1985 1986 1933 1986....
SINGLE WERDING Afd =" o o - _
2 .weeks 25.8  2l.2 9.5 96,7 25,7 2.8 92,5 2.3
I, waske 26,0  90.8 18.6 26.3 26,0 2h8 ¢ 20,7 5.0
6 weeks 24.8 28,7 20.6 25.8 25.8' 2.3 -\ 23.2 5.7
8 weeks 26.0 22,3 19.2  26.0 255 - 2h.3 24,0 25,3
16 weeks 26.5 23,0 20,1 25.0 25.7 22.8 | 2.7 5.5
12 weeks 25,0 25,5 15.5 25,2 26,2 24,3 . % 23,3 28,3
S.E. of =3y | i
Difference 12 . 1.8 Li.6 1.5 0.5 1.3 1.5 0.7
Sem, L 0.9 1.3 3.3 1.0 0.L 0.9 i 1,0 0.5
CLVL (%) 7 11 18 8 3 7 .9 L
F Ratio 0.5 1.3 1.3 0.4 0.5 - 0.7 1.2 0.2

d), . METZE:  Number of Cobs at.Harvest (1000/ha)

SINGLE “WEEDING AT:

2 weeks ‘2?,5 25T 19.7  19.3 29,7 30.7
L weeks '2un3 2l 7 ' 21.2 22,8 27.5 30.7
6 weeks ;17no + 3040 Nig.  N.a. 22.8 21,0 ez 9.2
8 weeks L 21,0 - Z0 . 22,5 198 30.7 29,7
10 weeks 27 - iB.T 21,2 19.0 26.3  31.5
12 weeks J2h5 - 29,2 : 23.2 6.5 31,0, 29,2
5.E.. of ' o SR Ss———t g |
Difference 3.8 50 i e x T 2,3 1S Byl | ot
S, Fy - 2,7 3.5 1,6 1,0 1.6 1.0
C.V. (%) 2l, 28 15 - i 7
F Ratio 1.2 1.6 0.7 2. 1.6 0,8
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e) BEANS: Yield of dry beans (ke/ha) 3

MRIYEH DZENG SANTA Z FUNDONG

1985 1986 1985 1986 1965 1986 | 1985 1986
SINGLE WEEDING AT |
2 weeks 208 927 *'pap 287 367 260° 327 260
L weeks 192 593 . 253 L 287 . . 267 473 327 233
6 weeks 158 153 200 287 . 267 173 BT 2L0
8 weeks 117 320 147 140 280 133 i 283 207
10 weeks 283 327 220 58 267 13 203 140
12 weeks 133 253 120 Lo 3000 120 . . 130 107
S.B. of ; . '
Difference €6 5l 1, gl 67 . - L9 3L 27 ey
S.E, L7 " 109 67 L8 3% - 2l 19 22
C.Ve (%) 51 L6 69 53 2, 30 . 22
F Ratio 1.7 5.3%% 0.6 6, 23 142 5.0 AT, ek 7, ) ex

f) BEANS: Stand Count at Harvest (1000/ha)

SINGLE WEEDING AT: ° N ; :
D ik 51.8 " 69.8 34.0 TTe3 105 ~ Br4 - 8.7
li wesks SheT  T6.T 32.0 69.5  130.5 57.2 1.0
6 weeks L8 69,2 N.a. 43,8 6l 5 1106.0 6147 65.3
8 weeks 47.3  73.8 31,0 75.0  114.8 58.7  66.0
10 weekf-) 57.7 66-0 15-5 80.7 83.0 5009 5703
12 weslks 6.3 62.0 DB B2 B Y B 60T
TS of L
Difference Ti0 3.9 6.7 10.5 15.0 540 Gl
3.H. Le9 e L.8 T.L 10.6 3.5 .3
C.V. (%) 20 8 35 21 21 ; 13 7 .
P Ih'tlo g 1 = 30 7{_ 7- % ! _71 .O 3,8%' 6.0** O;:9<
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g) Totel Value of Production (1000 CFi/ha)
MBIYEH ﬁZENG SANTA '  FUNDONG
1985 1986 1985 1986 1985 1986 1985 1986
2 weeks 95.3 222.3 53_2} 26,2 150.5  136.0 399.2 228.0
L weeks 110.7  178.7 53,7 | 214.3 135.8  156.0 335.0 287.2
6 weeks 64,8  192.5 8T | 2lliT 160.3  136.5' 4132 319.2
8 weeks 8L.3  126.7 69.3 '203.2 188.8  121.8: '. 396.3 277.2
10 weeks 127.3 108,5 92,2 | WleBesr= 18807 = 1401 7 B8 25,8
12 weeks 78.0  163.7 W68 - 96.7 156.2 72,50 i 35,0 259.0
S.E. of et
Difference 25.73 L1.0 21.0  19.7 35.3 . 20,8 37.5 21.9
B 7.9 29,0 4.9 35.2 2h.9 T ¢ 26:5, 115.,5%
C.V. (%) 38 35 L7 - 3B 3 2l WY 4§
P Ratio 1.6 3.1 12 3.6%

0.5 3,8

\ et 23
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Yield differences in beans were noted on all four sites in 1986, and the

highest Yields came with weeding during the first 6 weeks. Improved stand

increases st Mbiyeh, Dzeng and Santa, but at Fundong the effect was
almost entirely the result-of improved yields from individual plants
rather than an increase in their number, This again Suggests that the
weed papUlation was low at Fundong and insufficient to cause any majoxr

effect on bean Plant surviyal through strong Competition, Ly still apls

(Dzeng) and 4 weeks (Santa).

Tébl@ 20 (h) ranks the six times of weed contrgl with respect g the grain
yields pProduced at Each site and the vélue of total Production. By '
accumulating these rankings intg g total score for each parametpr - Table

" 28 L1y < g4 bécomes clear that the mast effectiys tima tg carry out g
single weeding was g wesks aftar-sowing fé maximize maize yields and the
Overall value of the association. This also alldwed'a gootd bean result,
although weeding within the first month fron planting éonsistently

‘gave the bagt béan'yieids. Nevartheless, by accepting é slight reduction
.%n Yields of the bean ﬁomponent by weeding at ¢ weeks, maximum overall

benefit could be achievsd.

With the start of field Operations at the low-altitude TDC =t Widikum
(450m) from January 1986, a third series of intercropping experiments
examined the relationships of the Crops in a maize/beanc/cozcy i
association, ‘The series comprised an-assessment of

~ wWeed control ang fertilizer response .

= the optimum timing of & single weeding

in the lpwer elevatipn areas of Mome Division to be served hy the

Widikum THE:

The EXperiments invalved the area's ITecammended maize varicty (Fknopa hite)

but used local planting materigl of beans and tocoyams.
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Since this was the first year of experimentation at Widikum, results must
be considered only as indicative. More definitive interpretation will

only be possible after further seasons! investigatiaons.

. Weed Control and Fertilizer Response

The experiment containéd eight treatments comprising all the combinations
ef four levels of weed contrel and twe levels of fertilizer (NPK, 20:10:10)

application; a 4 x 2 Factorial,design in five replications.

Based on previous observations of cocoyam cultivation at other TDC

sites, the 'standard! planting arrangement was adopted with cocoyams

- spaced 60 cm apart in a8 row on the craown of the ridge flanked by a

« 8ingle row of maize to one side and a double row of beans to the other.

The resultant maize population was the standard currently recommended

for intercropped maize.

Results from this first season of the experiment are given in Tables

29 and 30. The format of presentation follows that of intercrop

" experiments on the other TDCs.

Maize grain yields showed a pesitive response to being weeded once and also
to the treatment involving three weedings. Yield levels under the Wo
regime were not markedly higher than those under Wy. The timing of the
third waeding (12 weaksyaffer sowing) would therefore seem to be the
critical factor rather than the number of wesdings involved. -

Table 29 (c) shows that cob numbeér increased when plots were weeded.
Hawever,{the grain yield increase was proportiona?ely-highe;}tﬁan the
increase in cob number, indicating that more gfﬁih was also praduced per
cob follawing release from weed competition. The yield increase from W2
to W3 was almost entirely the result of beavier grain weights per cob.
There was no measurable effuct of the treatments on maize stand count.
In contrast to other similar egperiments involving beans an the TDCs,
bean yields at Widikum were not affected by the treatments imposed. It
will be interusting to note if this result is repeated in 1987, since

the lack of yield response 1xmgr3y weeding is unusual.

Cocoyams wefe‘affected bath by the weeding and fertilizer components of
the treatments tested. There was no interaction effect, the higher
rate of fertilizer giving Highar yield values throughout, particularly

when associated with two or three occasions of weed control,.



TABLE 29"

INDERCROPPING EXPERIMENTS - MAIZE/BRANS/COCOYAMS

I ' WEED CONTROL/FERTILIZER RESPONSE

© WIDIKUM 1986
a) MAIZE: Yield of Cobs (kg/ha).
e W W W Rt fimer
% e "mghf = L L
B 2633 ¢ 2700 3633 1200 * 13066
Ty 2767 067  LO6T 14600 15501.
Weeding
Totals 5400 6767 7600° 8600 28567
S.E. (1) 803 F Ratio: F 2,3 CV (%) 36
S.E. (2) 568 W 3.2%
S.B. (3) Lot j ul 0.k
/
b) MATZE: Yield of shelled grain (ke/ha)
vl H W W W Fertilizer
i <l = 2l Totaly. o
B 1065 1133 1625 1933 5756
f 1165 1 - 1891 17L0 2039 6835
c \,‘Je_.ed:jng : % =
Totals 2230 3024 3365 3972 12591
S.E. (1) Lo3 T Battor B 1.8 oV (%) L
8.8, (2) 285 W 3.2%
S.B. (3) 202 W 0.6
¢) VMAIZE: MNumber of <nba prodused (1000/ha
W, .~ ¢+ W W W Fertilizez
oAl i ; 3 Totals
F, 1.9, 77 2B TEEETTE. a3
s 15,2 ° 22.1 26.5 26.7 90.8
Weeding _ : _
Totals 31,1 10,1 51.0 52.2 17kl
S« (1) L.6 F Ratio: - F 0.8 cv (%) 29
8.8, (2) 2.9 W6, 1%

S:Fs (3) 240

M 0.3



d) MAIZE: Stand count at harvestw('QOQ

e

Zﬁ%y:;ﬁ?~w;g:%f“f;““”

£f) COCOYAMS:

S.E. (3) 32 .

isore

Yield of corms (kg/ha)

g W an-f;*'%Lj;ﬂ — | Fertiliger
S e ) Totals
. 33.9 31,7 B2 s T 134.9
"2 29060 335 39 3.9 129.9
Weeding ¥
Totals B35 8B 70.1 66.0 261,.8
8.8 (1) 2.7 F Ratio: F 0.9 .oV (%) 13 - o
5.E. (2) 1.9 W11 .
SnEn (3) ']-Li- m‘f 0‘9
e) DEANS: Yield of shelled beans (kz/ha)
”w W W W Fertilizer
0 1 »2 3 Totals
e 257 250 29l 293 1091
¥ 257 287 215 343 1102
Weeding ok i '
Totals =5t | S 509 636 2196 )
3 i ) _
S.E. (1)..6l -_Fr%RatiQs
S5 (2} e %

W W W W. Fertilizer
0 . 2 3 Totals
T 193 ®er w3100 10733
Fa 2100 3833 11133 3967 14033
We ed ing / ' X »
Totals 4033 . 7100 6566 TO6T 24766 -
8:B: (1) .65 —p Rdtios P 6.9% v (%) 32

S.B. (2) LL3-
S.E. (3) 313

W5l

B O

T



111

g) COCOYAMS: Stand count at harvest ('000/ha)

W We OF TR Vi, Fertilizer
. tas - 3 Totals

F i R Y e e i a2 e o

1 i Tel 945 10,1 10.5 37.2
g B G 10414 10,7 38.1
Weeding i o s :
Totals Thaly 19.5 20,5 2.2 8 T8 i

TTUEE. (1) 0,8 ¥ Ratios F 0.5 oV (%) 1L

5.E.-(2) 0.6 W 13,2%%
8B (3 0.l LEW_ 0.0l . .. o

h) TOTAL VALUE OF PRODICTION: (Y000 cPA/ha)

W W W, W, | i Fertilizer

0 1 e 3 ; Totals
v Lo5.5 5697 538.7 6544 2168.3
¥a 4575 734.8 778.1 779.2 | | 2689.6
Veedbng ' E
Totals . 843.0 1304, 5 1276.8 1433.6 ' 1B57.9
g8 (1) P F Raties P13, 3% oV (%) ‘19 ;
5.B. (2) 50.5 W 12,9%%*

i) Yield and value rankings

. T:b ;;_ —

Treatment Maize Beans Cocoyams Value
WO B 8 5= 8 8
WO F2 6 £ 7 7
Wi 1 7 7 L 5
Wi F2 3 L 3 3
2 1 5 2 6 6
W2 w2 L 8 1 2
W3 B 2 2 5 b
W3 F2 1 1 2 1
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TARLE 30

INTERCROPPING EXPERIMENTS - MAIZE/BEINS/COCGIAMS

I ., WEED CON?HQL/FERTILIZER RESPONSE

WIDIKUM 1986 -

Grain/Corm Yield : Total Value
(kg/ha) ' Production
Treatment Maize Beans Cocoyams (*000 CFA/ha)”
WO R1 1065 257 1933 L05.5
WO F2 1165 257 _ 2100 L37.5
Wi F1 - 1133 250 3267 -, .. 569.7
Wi P2 1891 ‘287 3833 734.8
W2 1 1625 . pegl . 2h33 538.7
W2 F2 1740 ; 215 1133 ‘ 738.1
W3 F1 = {533‘"‘“““?“293m-m_h_h“ 3100 65114
W3 F2 G039 a3 /e T mE,
5.2, L3 8l 626 el
e 7
J )
:
,f
!
!
{
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Thenmﬁnxr y;eld 1ncrease _came from the first occasion of weedlng, partly

t

due to the: 1mproved stand count following weedlng, but pr1nc1pally fram

heavier ylelds per plant.

| ‘. ‘ :
Conversium of yield data from the three crops to a total value of production
obviouely:fclloWs quite closely the yield pattern for cocoyams, being

by far the heayiest cpmponent~0f the asédciétion.

;.-. . o

Ranking of the data - Table 29 (i) = further illustrates the appaant

advantage gained in thl experiment (at this early stage of the Ccntre s

establishment) from an. addltlonal later-weeding. Further EXaMlnatlDﬁi
of this apparent effect in association with results. from the other i

1nttrcropp1ng experlmants at Wldlkum, Ais clearly necessary in the cumlng
seasons. | ' ; '

i

20a, Timinq‘éf a Single Weeding : : i £

The expurlmbnt was a Randomlzed Block in 4 Rapllcatlons, with ﬁhe

treatments bulng six different: times of weed control.

Yield data iand the overdll values of production from thls prerlment are
given in Table 31. i : i ii Q
t : | [

‘ g : : ‘

Treatment differences wa?e only seen in terms of ‘the Dveral; value of t
production where thvbm:s& results were from weediﬁgs at 4 and 6 we&ks.'
It will be noted that the single weeding at 12 weéks gave a poor result

in all the parameters recorded (exeépt cocoyam stand count)uand produced

H

the lowest value of overéll production. f

Taken in conjunction w1th the outcome of the Waed=Control/Fertlllzer
Responsé expsrlment dEECIled above, this suggests that weed Gomtesl s
late as 12 weeks may only be beneficial if it also follows an earlier

occasion of weeding.

2.4:3. Planting Arranqaments/Plant Populations .. ";L;}"

| mm———

Figure 3 illustrates the dlffarent planting arrangéments tes?ed in this
experiment which was designed to chserve the influence of maize/bean/cocoyam

planting configurations on the productivity of the association.

The experiment was laid out as a Randomized Block in 4 Repliéations. The
results, summarized in Table 32, indicate marked treatment effects for all

parameters except overall value gf production.
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2 2

The populations achieved at harvest were in linéiwith the differences
required by the experiment, indicating that the data may be interpreted in

relation to planting configurations.

The total plant population under local planting préctice in Treatment 6
was much higher than in the designed arrangements (ses Tébié 33), with
the maize numbers even exceeding the recommended population for maize

grown as a sole crop. It remains to be confirmed whether the very high

Populations under Treatment 6 are a true reflectisn of local practice.

Although the numbers of plants for each component crop were high in
Treatment 6, the proportions of cocaoyams and beans to the totsl plant

populatian were. similar to those in the other treatments.

‘The best'maize gfain yields 'of 1a34 and'1;26 tonnes/ha wére from
Arrangements 3 and 5 sach of which involved maize populations équiﬁalent
to the soleQErap maize recummeqdétion. In each case,; maize was planted
in two rQQs with single plants in each "hill" within the rowi The same
final population derived by retaining two plants per - hill, ‘with a- wider
épacing between hills within the row (Arrangement 4), gave only 0.8 tonnes -~
of .grain per hectare. This was similar to the 0.9 t/ha, from a maize
population half the size, in treatment 2 which comprised a single row of
single plants (representing the current recommended population for inter-
cropped maize). Particularly poor yields were obtained from treatment 6
where the high population was clearly detrimental to the maize. With its
intermediate population of 32,000/ha, treatment 1 gave very good maize
yields and will be referred to again below.

The three treatments with higher stand counts, gave the highest bean yields and
as a group they autyielded the remainder of the treatments although they
did not differ from each other. Arrangements 4 and 5 each had a bean
Population of 26,660/ha. However, Arrangement 4 gave the higher yield
which may suggest that the planting arrangement of the associated maize
Crop allowed better light prenetmation across the ridge profile. Further
evidence of the adverse effect af shading is shown by “he bean yield in
Arrangement 3 where beans were in smaller numbers and also restricted to

the central portion of the ridge between both maize rows and the cocoyams.

Locoyam yields were highest in the local planting of Treatment 6 (4,83 t/ha)
and in Treatment 1 (3.63 t/ha) where harvest stand counts were highest,
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Treatment 6 gave a 33 per cent yield sdvantage over

@myﬁ*mgmtg1ff@@wa14wpeftceﬁt“moré plants. In comparison, from only 7 per

i pént more plants; Treatmeht 1 iféeﬁ? gavé a 31 per cent yield increase

over Treatment 3.

Since the yield -incréase was ﬁnt’equallto‘or greater than the stand

~dncrease, thig may suggest that the cocoyan population in Tregatment 6
iwas too high to optimize yield per plant and represented a waste of

~planting material. Ranking of the yield and value data shows Treatments 1

:g-and‘ﬁ to give the best overall performaﬁce. Hewever, the poor maize

L=

performance in Treatment 6 suggests that Arrangement T; with its more moderate-

POpulations of companent crops and row'planting,_may be preferred since

ggpgtrgsyltS‘WEne obiained from each crap’,

i
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b) Yield and value rankings

i Maize  Deans Cocoyams Value Total
| Score
1 | 3 2 2 2 9
2 L 3 6 5 18
3 1 6 3 3 13
L 5 n 5 6 20
5 2 5 it L 15
6 6 1 1 1 % 9




INTERCROPPING EXPERTMENTS — MAIZE/BEQNS/COCOYAN3

Theoretical populations expected in planting arrangement experiment
(Treatments 1 - 5 as desismed: Treatment 6 from counts at ge mminatidn)

WIDIKUM 1986

Treatment Maize Deans 7 Cocoyams Total Flants
1 32,000 Ll.CNO 12,000 88,000
2 26,660 1y, 000 12,000 82,660
3 53.330 134330 12,000 78,660
L 53,330 26,660 12,000 91.990
5 53.330 26,660 12,000 91,990
€ 63.500(1) 50,000 23.000 136,500

(1) Maize plants remaining at harvest.



3. THE ADAPTIVE SSSEARCH PROGRAMME AND 7315 ACHIEVEMNTS TO DATE

As a unit of the Provincial Delegation for Agriculture (PC\), the

Adaptive Reseerch Programme has several functions -

to liaise closely with IRA Stations to ensure that the PDA has access
to new research information and improved planting mzterials.

to establish priorities for adaptive agronomic research in the North-
West Province on which to base the work of the TDCs.

to examine research information, and through the programme of

adaptive research on the TDCs, modify recommpﬁdations_(where necessary)
in th- context of overall programme priorities and to suit local
farming circumstances.

to conduct demonstratior= of iccommended agricultural practices under
i9e Training and Visit approach to extension staff training. to

ensure that technical staff have the latest inforsation to pass on to
farmers.

where recommendations involve improved varieties/cultiv. s, *o
coordinate their larger-scale production with the Provincial
Multiplication Unit.

to provide feedbaclt from “he PDA's extension service to IRA. research
staticons on the erfectiveness of existing recommendations and the
farmers' needs for further inform.ticn/p.anting materials, etc.

to collaborate with IRA and other sgricultural agencies in the develop-
ment of provircial programmes for impreving crop production, within which
specific agency - re-aonsibil’ties can be assigned toc ensure optimum
use o resources in the province and avoeid duplication of development

efforis.

The follewing sections discuss wne status of “he adaptive research
proyramme in relation to these various functions. thereuy revealing

achievements of the programme since its inception during 1983.

Access to IRA in ormaticn end recommended planting materials

Apranuix 5) have

Aithough the forwea! ratification of a protocel agreement has rp~t yet

taken place, the opersticn=1 lioks embedied in the Draft Agreement (see

£

Ffaormed, from the ocutset of the MIVEND suppnft pDrogramme

the basis for couperation  ztween the PDA, MIPEMO Project and IRA.



From the ctart of the Programme in 1983, the cecommended arabica and
robusta coffec, and awaize vavietis. we.e made available by IRA and an
increasing range of ecrcps centinuss to oe incorporated into the programme
as new materials are developed. The Adeaptive Research Programme anu
Provincial Multiplication Unit now huve vdrieties/Cultivars of cowpeas,

soya beans, sweet potatoe yams, cassaJa, wheat, citrus and other

“ruit trees and cocoa, for furtier testing and/or wmultiplication.
Varieties of Phaseolus beans, and additional soya bean varieties will be
tested on TDCs from 1987 with & view to selection of vaerieties for
recommendation in the North West Province (see also sections 3.6 and 3.7

below).

Technical information is fregque. :ly shared informally belween staff
of che programme and IRA scient.sts, and provided formally through the

exchange of published reeszarch reporis.

Priorities for Adaptive Agzonomic Research

Through discussions with IRA ccientists and experienced agriculiural
extensionists familiar with farmers' problems, and from personal field
observations witiin the province, .he major Tactoss Liwmiting crop
producticn were first identified. /A number of them may be taken as
generally applicable to & wide range of craops (e.y. soil fertil®iy or
weeding problems) whilet others adversel, oFfect produciion of specific

c.ops (e.g. the rroducer price for arabica coffee).

Limiting facters Bay conveniently be divided into "external factors”,
outside the direct control of farmers (e.g. farm irput aveilability,

pricing policies, availabilily of farm to market roads, ete), and

"internal factors" over which {armers may be expected to exert some degree
¢f contrnl (e.g. cultivat.ion systems, crop management p-actices, on-farm
processing technigues e :). The MIDEND Project .= a whole, in association
with its dimplewsnting agencies, is involved in alleviating external
constraints through discussion, development and modification of the pslicies
controlling the provision of Govevnment support te the agricultural sector,
The adaptive rescarch programm , itseif ounws element of Governmen . support
througn MIDEND, concentrates on the "internal" factors influencing prowustion
and examines agricultural *echiniques through which farmers could themselves

improve crop production ar . farm prec ztiwity in a susiainable Tashion.
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Resew-ch priorities were establiched i relation to the various ca.egories
of "internal" limiting factors identifled, together with the need to
Provide improved planting materials. Farmulated into programme gude—
lines (see Appendiw 7) these priorities have governsd field activitie:

to date, although it is r:cognised tha* the programme will evolve:

pnd priorities change as zoricultural development progresses.

S5oil conservation was identified as a crucial area on which to

concentrate research efforts, both in terms of the physical charazcteristics
of the soil and its nutrient status. A rumber of traditionally practised
farminyg techniques lead to reduced fertility and/or. severe erosiocn losses.
Ae a means of partially recoupi g lost productive capacity after several
yve=rs' cropping, land has traditionally been returned “o an extended

period of bush fallow. With the varicus increasirg pressures on crop land

the bush fallow periods wee becoming shorter and less efficient.

Under a true "bush fallow" system, early herbaceous re-growth is
ultimately replaced by more woody and deep-rooted bush and tree species,
which, over a. period of years recy~le rutrients from lewer soil

horizons to layers nedTeTr{-z surface  In this manner, nutrients are once
again made availabie in the rooting zone of crops in the subsequent cycle

of cultivation.

With the shortening of fallow periods, now occuring as the pressures

on farm land increase, insufficient time elapses to allow the bush
species to develop arnd the snuurient . recycléng process cannot occlir.
Rather, the early hi avy growth of hexibaceous species may tend to furthes
deplete the nutrients in the surface soil layers, thereby having a
detrimental effect on supsequert crop yields rather than the positive

efiect intended.

Clearly if the lanu's productive capacity is to be maintained durinc
increasingly ccotinuous cropping, farming must invelve cultivation
techniques which allow replaénishuent of nutrients as a substitute for the

no-longer feasible bush fallow

Much of the Adaptive Research Programmz is designed tn investigate and
demonstrate the several w ys of achieving improvements in seil
characteristics, 7i.cludin: the use o. cattle manure, compost. green
manures, crop-residue incorporation, and ¢ ran = of agro-forestry

techniques.
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The dramatic impact on maize yields obtained at Nyen and Nkwen TDCs
through the addition of compost was reported =sarlier (see Technical
Report No. 1). Following the incorporation of cattle manure to soils
at Dzeng TDC in 1985, the negligible maize gr-in yields obtained in
the 1984 season have been raised to an average of some 3.5 tonnes per

hectare (see Table 1 above) in just two seasons.

Whilst not 211 Tarmers will either have access to or interest in the
full range of technical possibilities, their adoption of the

principle of incorporation of organic matter, from whatever sourse, is
to be strongly encouraged following the demons'rable benefits which

can be wbtained.

Still with a view to remmuing/r-ducing internal constraints on

production, and within the frahﬁWork of the urgent need for adoption

of soil conserving farming methods, a second area nof priority is to

examine cultivation requirements of crops in the context of farming systems
in the Province. Since over 90 per cent of farmers in the Province are

(1)

estimated to sow their land to a mixsd amacciation of crops, the
adaptive research programme also investigates ways to increase
productivity of the crops in assoc:iation rather than concentrating only
on their performance as individual crops.

On the basis of these priocrity areas, three major categories of investi-

gation have been established on the TDCs.

1) Examinaticn of the.degree of adaptation expressed by available
improved crop varirl.ies, to the environments represented by the TDCs.
2) Examination of th= effects of a rarge of crop management practices
on the productivity of crop associations.
3) Examination of crop ard crop association performance in relation to

+he maintenance and i proverent of productive capacicy of farmland.

In many cases (e.g. fallowing experiments, rotation observatioid);
investigations i) cetegories 2 and 3 are conducted simultaneously in

cambined experiments or observati_n plots.

(1) Testing and Liaision Unit: IRA Barhui (1983) An Agro-Socio-Ecaonomic

Survey of farmers in ti.: North West Province, Cameroon.
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(See Appendiw B for a summary of the investigations underway). Some
modifications «re to be made to ‘he programm: from 1987 since a number of th-
short-term varisty and crop associaticn experimerits have Jroduced,

following up to three years testing, it.e informetion they were designed

to provide and mey now be diseonitinued (see Seciion I1).

The coffee intercropping experiments are designed to observe the

potential for contirued .ntercropping (after the coffee has -~ « begun

to yield) through modificacion to the coffee spacing or planting

arrangement., Clearly results will ornly be available in the longer tern.

. Modification to recommendations on the basis f_adaptive research results

Experiient results are diuvcussed in detail in Secticn II. In summany,
the following modifications may be proposed for farmer recommendations,

and for future research eiforte.

1. MLC should be phased out as the recommended ma. ze variety for farming
areas above 1B00m and replaced by newly multiplied stock of "High
fltitude Local."

2) Once the NCKE piogramme has developed appropriate varieties for
these altitudes, a short-list of poitential releases should be tested
on the appropriate TDCs (Mbiyen and Dz-ng).

3) Following identification of the best of these potentia® varieties,
the one chose should be multiplied to weplace "High Altitud. Local .

4) Consideration should Le give: to repiace £ COCA by EKONA WHITE as
the recommerued varisty Tor mid-zliitude fome Divisiaon - principally
in agricultural pret arzas under Mbengwi Central in altitudes up to
1200 cm.

5) In view of its relatively low yisld compared with other available
varieties, BACO® ne=zd only be promoted if there is a specific farmerx
requirement for an e-rly, yellow grained variety, (BACOA being the
only current variet: with these characterist. .cs).

) Larger scale observation plots should be established on appropri:te
TDCs of the pest planting coenfigurations and crop maintenance
techniques now identified for the maize/beans/groundnuts and

maize/beans asscciations.
For maize/beans/groundnuts this would involve :-
Plot 1
- Two rows of maize 20 c- apart, with 25 =m between single naize plants

aleng the rows. This is equivalent ti = mei e population of

53,30C per hectare.
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- Beans in single zows to each side of the maize, with 30 cm between
stends giving & bzan population of anprox: ately 21,000 per hecter=.

- Groundnuts in single rows to the 'outside' of the beans with 23 cm
between stands, giving a population of approximately 32,000 per hectare.

- Fertilizer application at the recommended rate uf 4 bags 20:10:10 pex
hectare (however sez also Section IV).

- Weeding at 6 weeks after planting with a second weeding approximately

4 weeks later if the general level of wsed growth recuires.
Plot 2

The currently recommended maize population (approximately 25,000 per
hectare), achieved by planving a single central row of maize with single
plants 25 cm apart flanked by ¢ tow of beans with a row af groundnuts

to the outside of the beans as in Plot 1 and maintzine” as in Plot 1.
For maize/beans the observation would involve :-

- A single ceniral ros of maize with single plant spaced 20 cm apart
giving a final population 33,000 per hectare.

- Two rows of bcans to each side of the maize, spaced 30 cm zpart and
giving a population of 64,000 psc hec .are.

- Fertilizer application at the recommended rat: of 4 bags 20:10:10
per hectare (but sec zlso Section IV).

- Weeding at 4 - 6 weeks (Santa/Fundong) and again at -“out ' B weeks

(Mbiyeh and Dzeng)

With the increased adnption of the use of fertilizer on maize in an
intercropped situation, th= experiments indicate the need for added
emphasis on weed controcl, especially in the first 6 - 6 weeks after
planting. This is particularly important in the crop asscciations

since the stamalus to wsel growth of the added fertili.sr, provided
for the maize, was shcw on several sites to hav. an adverse effect

on associated legune crops.

3.4. Demonstre tion of recommended prac ices

Establishment of the TDCs started in 1983 and was phased to ncoe nnly
provide an increasing range of adaptive research facilities but also
allow demonstrations of recommended practices tc be c-t up in advance
of the posting of extensio staff following their 3-menths induction

training.
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Trair d VEWs are nov working in all but two _ub-divisions of the
Province, and seven TDCs are carrying demonstrations in support of their
continuing in-service training needs. VEWs report tc their respective
centres on a regular monthly basis, for training in topics related to

(1)

the cropping calendar-in their work area.

(The remaining two centzes —.Eabungo and Widikum -~ will begin their in-
service training responsibilities during 1987. A tenth TDC to be established
under the Wum “rea Development Authority in 1987 will supplemént the

training facilities for Menchum Dévis*on whic!. are currently cemfined to

the Fundong TDC.

Appendix 6 lists the topics cur—ently covered by farmer recommenfiationsw

The demonstrations carrieu are widening in scope as further infemmation

is developed and the TDCs;capacity to expand their cperations ingreases.

Training under the system is provided by the TDC senior staff,
supplemented by senior extension staff, Provincial Delegate for
Agriculture technicians or IRA Bambui 5Scientists as necessary.

Multiplication programmes

From the outset of the Programme, multiplication of improved planting
materials has concentrated on maize and arabica coffee, craps for which

recommendsd. varieties were already &vailable.

As the impact of the extension effort of VEWs has spread, so the demand

for recommended seed maize and 'Java' arabica seedlings has increased.

In the case of arabic- coffee, the central nurseries (several of which are
run by TDCs) and the individual or group nurseries raised by fariers

under the technical guidance of VEWs, have kept pace with the demand

for seedl 'ings. Recommended planting materials of robusta coffee and cocea
from IRA Psmombi Kang ar 1 oil palm from PAMOL, have aluo been brough? e
into the nursery prngramme in support of extension activities in the

lower aliitude zone of the Province. This tree crop muliiplication

is coordinated by the Tree Crop fection of the Extension Service at the

PDA.

(1) See publicationsof th. Extensicn and Training Component of the

MIDENO/PDA suuport pr gramme for further details.
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In the case of seed maize, two multiplicatirn farms have been established
in .2 Province un-er Adaptive Researzh Pro.ramme coordination, to ensure
the production of adequate quantities of recommended varieties. High
altitude varie*ies are produced at Santa Estate (Mezam Division) and

low altitude varieties at Modelle (Menchum Division). Areas cultivated
are now 31 ha and 13 ha respectively, the areas hav.’ng been expanded
gradually as anticipated demand increased. For the 1986 crop season
35.62 tonnes of high altitude seed maize and 6.735 tornes of low altitude

varieties were sold to some B471 farmers assuming one package per farmer,

_fepresenting a planted area of approximately 1236 hectares (see Appendix 10)

- +Bdstribution of the seed co the level of Cooperative Primary Society was

3.6

. eogrdinated gach season by “he Adaptive Research Section. Following

the establishment of the Farm Support Service under NWCA, caprdination

of supply will be under FSS control from 1967 distribution seascon onwards.

Through the development of close collaboration with IRA Station$ improved
varieties of other crops have been brought to the Provinc=. In the first
instance these have been multiplied on a limited scale, principally on
the TDCs to provide the Centres with sources of the materials for further
local observation. These stocks provide the basis from which larger
scale multiplication for supply te farmers will be devel-ped (see also

Section IV below).

Inforination feedback to research

The following examples illustrate important areas where field observa-
tions by various agricultural staff and agencies have provided th=

impetus for further research investigations.

The establishment of the NCRE's programme for the development of a

high altitude maize variety tellows from field ohservation of the
limited yield of availible varieties under hig. er altitude environmznts
with extended growing seasons.

Although the maize variety CUCA has yielded well at imedium elevations,
it has cn occasirn proved susceptible to ledging on exposed sites due
to its tallness and the hgigl s of ear development. In additior., it is
a rather leafy variety increasing the shading of other crops with whxch
it is associated under | -tm conditions. In view of these observed draw-
backs, IRA is attempting to procuce shorter varieties, and to introduce
the "ligulelsss" genz tu producc a more srect leaf-type which would
permit improved light penetracic:: "o the lower crop conopies in a mixed

cropping situatich.
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The results of @ number of the crop associat®an experiments reported here,
would support the need for minimizing mutual shading, by nanipulating
planting arrangements. If this were to be coupled with the use of the

new morphological types of maize mentioned above, considerable benefits

to the productivity of the ésso:iayions would possibly be gained.

The lack of recummended va“ietizs of grain legumes for the province is a
continuing problem. Two cowpea varieties and one soya hean variety have
recently been received for observation. Follawing the expressed need for
a wider range of soya bean and Phaseolus bean ‘arieties, IRA Dschang and
IRA Founbot will be collabcrating with the Adaptive Ressarch Programme,

to conduct variety/fertilizer trials on TDCs from 1967.

Obeervations on the range of Solanum potato production systems operating
in the North West Province, suggest that different dermancy characteristics
are needed in *he varieiies to be recommendea to match the varying

lengthé of "off-season® in different porte of the Province during which
seed is retained for the next cycle of planting. IRA Bambui, as the
national certre for Solanum Potato research coordination, could make a
valuable contribution te improving potato production through seleciion

of varieties which, in addition to octher describe characters, fit into
these different systems of production. Collaboration between tlz

Adaptive Research Programme, Extension Service and IRA Jambui is now
underway in this connection (see alse 3.7 beliow).

Through the TDCs an excellent channel now exist for the flow of such
information/cbservations to research. tellewing their frequent meetings
with farmers; VEWs nuw have a regular monthly opportunity to discuss
identified farmers problems with senior TDC staff who in turn are in close
contact with IRA both dirsctly and through the Adaptive Research Section
of the PDA. Particular! close ties are maintai: :d with the TLU of IRA
Bambui through its cvollaboration with the sxtension staff for the
establishment of the TLU network of on-farm trials, and also through

joirt experimentation at the level of the TDCs.

Provincial programmes of suopo:: for_specific_crops

The programmes are aimed at those crops which have tc late received
relatively little resesarch :ttention or extensicn support in the

Province.
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The object is to ensure the coordination of the efforts of various

suppuct agencies ir the Province in promoting production of specific crops
by developmentgin a number of disciplines, including plant breeding,

agronomic research, extension, crop processing and storage, and marketing.

Where the potential exists for liaizon with other appropriate agricultural
agencies for such coordi: ated crop programmes, areas of responsibility
within the overall programue have been assigned to each organisation.

In the case of maize for example, variety development and applied
agronomic research are done by IRA, adaptive research by the PDA

programme and on-farm testing/economic assessment by TLU of IRA Bambui.

Extension of recommendatiens is the prerogative of the Extension Service.

Provincial programmes have alsc been established for Solanum potatoes

and wheat (see Appendix qg aspects of which are now b81ng implemented

by the relevant agencies. The establishment of IRA experimen<s on TLCs

to select varieties of soya and Phaseolus beans for the Province represents
the beginning of a similar approach in support of grain legume production.
The soya bean prograwme is further ahead in that production recommendations
acccompanying the currently available variety (S5J 239) are linked to
programmes of traininéf%etPuds of preparing and cooking soya beans, conducted
through the Department of Community Development and the Wemen's Programme

of the PAFSAT oxen-farming project under the PDA.
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4. LCUTURE "PPOGRAMME PiINRTTIES

The important development prioritics with tespect to agriculture in the
Province have not changed since the start of the adaptive research

praogramme. Ihe major ap

)
]
0
o
=3
f
{8

3, imy :ived in the present programme could
therefore usefully be cor .inued, although changes will be necessary

an the detail off wotk with. 1 sech major category.

The basic concept of the TDCs as dual purpose, rssearch and training
facilities has already been shown to Le of valus. What remains is tno
ensure a continued improvement in the efflcienqy with which these two
roles ere performed, and to ensurs that. the content of the programme
of research and training remain. relevant tc the major agriculfural

development priorities and potentials which are identiiied.

In terms of the efficiency of the TDCs operations, added smphasis should
be given to development of the managemert and teaching skills of the TDC
Managers, and the sbandard of control over data collection and recording

on the parts of the Managers and Trizls Supervisors.

The coordinating role of the Adapilve FRsuseerch Programme at the PDA
is vital to the control of the gontent of the work dene on the TDCs
not only to ensure that TEC resources are used for the major we ik
priorities of the centre, but to design thuse work priccities in line
with provincial peogrammes which will involve close liaison with an

increasing range of collaberating agencies.

As further recommendaticns and technologies develep, it is anticipated

that the demonstratien rvle of the 70Cs would be proportionately increased.
It will not be feasible for all Tarzmers te adopt a given recommended
practice for technicel rrasons (e.g. the topographical and ecological
limitations to the spre:d of oxen farming), or f.nancial reasons (e.g. the
cost of equipment, storage structures etc). What is imporxtant is fc. the
TDCs to demonstrzte a wide range of recommended farming activities and
teciinologies (involved in land preparation, crop productisn, processing

and storage) and for the senio: staftt to be awere of existing cr.dit lines.

Duzing their training sessicns, VEWs will then bt.cume increasingly
familiac with the passibi. ties which exist. They can then go en to
guide their indivi<ual cor sact farmeis and farme= groips; tn
identify what is fezsitble for thew and how they may best use their

zvailable resnources.
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At th: same time they are able to adviss the farmer of how to gain access
to more costly technology through the various provincial credit
programmes. [his aspect of the VEWs role may be expected to increase

as farmers who have adopted the basis recommendaticns now being promoted,
ask the guestion "what elwe can I do?" One important =aspect of the TDCs
will be to have the capacity to provide the extension staff with an
appropriate range of additional possibilities which will have a positive
effect in relatimqigﬂe or more of the limiting factors mentioned in
Section III above. With respect to the detail- of adaptive research

for the future and the tec'nical content of TDC programmes, the following

areas could usefully he emphasized.

1. Spil Conservation

The TDCs should continue to demonsirate sustainable farming, treating

the centre as a single unit with its associated soil conservation
problems to be tackled through combinaticrsof control of water movement
across the site; establishment of contour bwmids; contour cultivatinng
planting of perennial crops along contour lines; incorperation of organic
matter during land preparafion; and where cppropriate using mulching;
green manure crops etc. Adopticn of these principles has «lready
improved soil stability, soil structure (zncd hence resistence tu erosicn
end improved nutrient retention capacity) and scil fertiiity on the

earlier - established TDCs.

Theze are indicatione ‘hat incusporstion of organic matier may be especially
valuablz at higher =levations where high rainfall on shallow, acidic soi’'s
(many of which hazve been subject to repeated effects of burning) has

(1)

created particularly severe soil problems.

Jdf particular intersst . relation toc the soil problems will be the
long-term performance of crops in the recently established Alley Cropping
plots. Results ‘rom use of this system in the humid tropics have been

(2)

impressive » and the relevance of this approach to the situation of
increased erosicn, declining ferbtility and shorter fallow periods in the

Province is clear.

(1) See also results of PA: 5AT on-farm ohservations 1966 .
(2) Alley Cropping : A Sta.le Alternaiive to Shifting Cultive -ion.

Inteirnational Institute for Agrcnomic ®nsez-ch, Ibadan, WNigeria.
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Obse: ration plots have becn establishe” on scven TDCs to date using the

leguménous shrub Tephrosia for the hedjerows.

The feasibility of using other shrubs should be explored. However, the
use of Tephrosia (in alley cropping o2nd the other soil-related investi-
gations) has a number af wivantages. Firstly, it is &« plant known by many
farmers in the province to be beneficial to soil fertility. Recent soils
research(1) has shown much higher levels of the major plant nutrients

in soils under Tephrosia (including nhospharous: the lack of which is
limitiing crop growth on many (acidic) soils ii: the Province.

Secondly, Tephrosia grows well in a wide range of altitudes and soil

types (c.f. Leucaena 8§pp., comwrunly used invthis syétem at lower
elevations and on less ac.dic soils). : 3

Thirdly, the bush will rattoon, although it remains to be seen how leng

this can be maintained before re-planting becomes necessary.

The first advantagz is especially important in an extension sense in that
the alley crepping can be portrayed to farmers as a modification of
existing farming practice rather than an entirely new concept.

A further advantage of the system may prove to be the possibility of
reducing/eliminating the need for soil tillége (having prr sected from
erosion risk on unridged land by planting the hedges and reduced the

need for start of season weed removal by using trimmings from the hedges
as mulch). Much remains to be learned of how best to adapt this technique
to conditions and Tarming system in the Province, buif the apparent

potential is considerable.

The fallowing experiments, rotations and soil 'fertility maintenance
elements of TDC programmes should continug « as part of an integrated
approach to developing ¢ ipropriate methods for alleviaiing soil problems

and land preparation diificulifies.

2. Provisign of Improved Planting Materials

The provision of impcoved planting materials is a continuous process. The
Adaptive Research Programme chould continue to acquire, and if rccessary
further test, varietics developed by the various IRA_statiohs. The
approach of short-lisi terting and observation on the TDCs prior to

issue to farmers hes alre. iy been es -blished.

(1) B. Schrimpf (1986) Problems der Bodsn’.uch . barkeit bei der
Einfuhrung eines okologisch Argepassten, perisnenten
Anbausystems mittlere Ertragslage in der Noravcstprovinz Kameruns
Universitat Goitingen, F.il.G. (P49).



It is anticipated that the range of crops hri,iled by the Provincial
Multiplication Unit farms at Santa and Modelle will increase.

Obvious diredtions for Santa are to include soya and-P:hig:olus beans
once varieties become available. At Mogelle the first stage of
establishing robusta coff=z propagztion to satisfy the provincial
robusta cutting requirements by 1992 has already taken place.

Mother bushes of IRA-recommended clones will be planted out in 1987.
Considerable effort is still needed to ensure the satisfactory build-up

of this pregramme.

Recent advances in root crop multiplication techniques provide an

apportunity for a major impact ~n root crop multiplication in the

Province. The rapid multiplication methods for (especially) cassava and

yams should be estsblished on TDCs (and perhaps also at'Multiplication,Farms)
to provide large quantities of the improved TRA varieties to fe.mere,
without the previously attendant problems of coping with very heavy and

bulky materials. Siaff of the FDA who recently attended a root crops

seminar sponsorcd by IITA and IRA Ekona, have access to the appropriate
information, whi-h is also under g eparuiion for nublication as a technical

reference document.

Particularly for maize and the grain legumss, it will be importunt to

examine the yield potentizl of the new varieties being antroduced in the
context of a crop association, bearing in mind the potential praoblems of
mutual shading and =ompetitive interaction of components seen in the TDC

exparimencs uo date.

Budding and grafting techniques could usefully be demonstrated on the

TDCs to encourage uptake of improved guality fruit trees.

3. Cxperiments with _cror sssociations

Ses also discussions under Section 11I.

Although farmers currently grow the majority of their crops in mixed
associations, future adopiion aof alternative farming methods (e.g. oxen
farming, alley cropping) ceo'ila provide an cpportunity ito encourage
separation of the crops (possibly facilitating crop cere and r=zducing
adverse competitive effect }. However, it is nat currently known if such
separation would ¢’.2 & yii ld advanta_ e over mixed crocpping. This is an
area wher= the adaptive research programme coul.. potentially have a
major impact in future through anlicipating the r==d for answe: s to new
series of quesiions which »u: likely to be brought to extension staff as

farming systems ard svails ‘e technologies changs.
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For examplie, the use of arimel or muturized @ ower for cultivation allows
an opportunity to cultivate a larger parcel of land (indeed their use

is more feasible on larger parcels of land). This in turn permits a
different set of cropping system options to be considered, cne of which
could be the separation of crops, pernaps to facilitate establishment

of a rotation system.

Clearly there are many uncertainties in this area, such as the likely
future trend in land tenure sys*ems, development of apnropriate mechanical
cultivators etc. However, research shoulw whe.e possible create new
opportinities for farmers, and anticipate their future needs, as well as
beins in a positicn to respond +o their current problems. In this
connection, investigation of the rnomparative benefits of mixed associations

as against pure stands warrants urgent attention.

4. Expansion of the "Provincial Programme" approach

Alrezdy operating for maize, Solanum potatoes, wheat and soya beans,

the coordinaced programme approach is a valuable means of maximising the
use of development resources in the Proince, particularly in support of
new initiatives. Considev>’ion should be given to expanding this approach
to other crops, and to .farming systcms developments (2.g. the establish-

ment of soil conservation pilot schemes, c<en farming ete).

In the case of "eystews", the arsas of responsibility might be divided
into; research into techniques, equipment etc; cost/berefit analyses of
adoption of the practi_e; provizion o/ extension suppor:; assistancs in
identification of me:ket outlets for ncreased productiosn; training

requirement etc.

5. Iesting of smell tugle and eguipment

As with the testing of tie ~APICA o0il palm screw press, the section

could increase “the emphasis on making available small tools and

equipment at TDCs for demonstraticn to VEWs in the context of ensuring
their greater fenillazity with available technology (e.g. hand operated
maize shelling machines; rolling injection planter; groundnut decorticotor
ete). Stimulation of interest in such machines could lead te the need Tor
added credit lines in the ' irst instance. It w-uld also add to the
expansion of rural industr in the lC.gjer term for machine rerairs and
maintenar-e. Expansion oi’ this asnect may taks off moze easily if a
technician with a particular speci i safdun and i-tersst in far: tools and

equipment was in be mane wvailable at the FDA.
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TDC SITE CHARACTERISTICS

Planting programme established March 1983

Altitude 1650m

Mid-high altitude zone: Major crops irclude

~ Maize, beans, arabica coffee, Solanum pntcborc.

- Potentlal for wheat, vegetables, alley cropping, oxen fafming.

Area avallable ~ 15.5h3a i

Area cultivated - 6ha (+ Tuelwood plantation)

Major agricultural probiems associatéd with -

- relatively poor seil structure and need for ﬁajnr soil conservation
measures. ' |

- low fertlllty uf acid soils (bracken 1nd1cauoﬁ), 1nd1c1atlonq of
trace elemantth1c1enc1es especially on coffee. y

~ marked diurmal temperature range (especially affscting'coffee grouvth)

- extended growing season due to low (soi;‘ temperétufésf

- soil borne pests - (mdle cricket).

Plénfing programme established March 1983
Altitude 1200m

“Mid-altitude zone: Major crops include:

-~ maize, beans, groundnuts, arabica cotiee, yans. ‘
- potential for soya beans and cassava, u1d for l”CILuSLﬂg cowpeas,

sweet potatoes, vegetables, allsy cropping and oxen farming.

Area available - 7.5 ha

Area cultivated - § ha

Major agricultural problems associated with

- soil conservation requirements ‘

- low fertility status .

- heavy Imperata infestation in sarlier stages of site development

Planting programme estahlished March 1983. (Sang site from 1965)
Altitude 1200m ‘

Mid-altitude zone (although climate, and plant disease speéctrum more
typical of lower elevations in the forest zone); Major crops include :
- maize, beans, arabica coffee, groundnuts, cocoyams,

= potential fer Cowpeas, soya beans, yams, cassava, sweet notatoes

vegetables, alley cropping.



Area available (2 sections)- Sha

Area cultivated - 4 na (+ fuelwood plantation)

Major agricultural problems associated with

= Poor soil structure and attendant fertility Orobleﬁs

- high pest/diseass incidence (associated with. higher relative humidity)

Planting programme established March 19034

Altitude 2000um

High altitude zone: Major crops inelude

- maize, beans, Solanum potatoes.

= potential for tea, arabica coffee (with soecialized care),
wheat, vegetables, oxen farming.

Area available - 11 ha

Area cultivated - 6 ha

Major agricultural problems associated with

= severely leached and acid soils (bracken indicator)

= so0il adversely affected by repeated fankara! burning in the past.

= hajor soil erosion risk

- soils with virtually no organic matier

- very low levels of soil fertility

= Vvery long growing season associated with low temperatures, high
rainfall and little sunshine,

- extremely low night temperatures in dry season with ceccazional
ground frosts (problem for especially perennial craps, and dry-season
vegetables).

= severe soil borne pest problems (ecutwd s and crickets).

MBIYEH

Planting programme established March 1984

Altitude 1900m

High altitude zone. Major crops include

- maize, beans, arabica coffee, I

- potential for Solanum potatoes, wheat, oxen farming, alley cropping f7)

Area available 15 ha

Area cultivated 4 ha {+ fuelwood plantation)
Major agricultural problems associated with
~ highly leached, acid soils

= Poor soil structure and generally low soil fertility.



FUNDONG

BABUNGO

= very long growing Season, associated with long, caol rainy sesson
(see Appendix 2)

=~ Severe spil pest problems, especially on newly cpened land after

fallow (cutworms, crickets).

Planting Programme established June 1984

Altitude 1500m

Mid—high altitude zone: . Major crops include

~ maize, beans,. arahica coffee, Solanum potatoes

~ potential for cowpeas, seya beans, sweet. potatoes, yams, citrus,

vegetables.. Oxen farming, alley cropping.

Area available 8 ha

Area cultivated 4 ha (+ fuelwond plantation)

Major agricultural problems associated with :

= very high soil erpsion risk on steeply i=loping land in very
high rainfall area (major control measures required)ﬂ

= only moderats soil fertility level.

Planting programme established June 1965

Altitude 1100m

Mid-altitude zene

Site on generally rather fertile colluvial soils

Major crops include : : .

- maizé, beans, grqﬁndnuts, casﬁava, arabica coffee (althgugh in
traﬁsitian area to envirénment suitable for robusta), yams,
sweet potetoes, cCocoyams.

- potential for Eowpeas, snya beans, vegetables, citrus.

Alley cropping likely to he of major interest in view of rapid
growth of Tephrpsia hedgerows in this enviranment.

Oxen farming potential.

Area available 20 ha

Area cultivated 4 ha (+ fuelwood plantation)
Major agricultursl problems associated with :
- so0il erosion control requirements

- heavy weed growth

- s0il borne pests (maize rootwarm, cricketS



CKU=NONT
Planting programme established March 1986

Altitude 1400m ‘

Mid-altitude zone

Generally fertile area with low soil erosion risk, although

protective measures still needed.

Major crops include

- maize, beans, arabica coffee, sweet potatoes, groundnuts (7)

- potential FGf EDWBEaS% soya beans, yams;vegetabies, citrus.
‘Major alley éropping_and oxen farming potential.

Area available 10 ha

Area cultivated 2 ha

Major agricultural problems associated with :

- heavy weed growth

- need to improve soil structure

WIDIKUM
Planting programme established March 1986
Altitude 450m
Low altitude, forest zone with moderately fertile forest soils.
Major ecrops include :
= robusta coffee, oil palm, cocoa, maize, cocoyams, beans.
= pctenfial for cowpeas, saya beans, citrus (7) fams, sweet potataes
cassava. .

Area available 8 ha.

"Area cultibated 0.5 ha
Major agricultural problems* associated with

) ~_rapié rate of weed growkh

- high pest/disease incidence in this--humid zone.



APPENDIX 2
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APPENDIX 3

DERIVATION OF CROF. VALUES

In their regular monthly reports to the Provincial Delegation for Agriculturs,
field extension staff indicate the current market prices for major crops in
their work areas.

Average 1986 village market prices for the Divisiors appropriate to each TDC
were calculated, for the months of harvesting the crops concerned.

The average prices wers then applied to appropriate yield data from the

intercrupping experiments.

Harvesting was carried out on the TDCs as follows in 19B66.

Beans Maize Groundnuts Cocoyams
Nkwan June (175) August (100)  August (299)
Nyen June (193) August (118) August (167)
Babungo June (173) Aug/Sept (90) August: (299)
Oku-Noni June (126) Aug/Sept (100) Aug/Sept (n.a.)
Widikum June (193) August (120) - September(118)
Fundong June (175) September (78) -
Santa June (175) September (78) -
Dzeng July (126) Sept/Oct - (92) -
Mbiyeh June (117) Dctobexr (73) -

The average marked prices (CFA) applied to TDC yield data are indicated in
brackets. (Due to lack of local price information, Mezam Division prices

were applied to yield data from Fundong).






SUMMARY OF EXPERIMENTAL DESIGNS

APPENDIX 4

s e o Tromen or T et
Maize Var 1 Randomised Block 5 4 20
Maize Var 2 " 5 6 20
Maize Var 3 " g 4 20
Maize/Beans/Groundnuts
I Weed/Fertilizer L 5 8 30
IT Timing of weeding u 4 6 3a
III Improved varieties 0 4 8 22.5
IV Planting Arrangement " 4 6 30
Maize/Beans
I Planting Arrangements " 4 6 30
IT Weed/Fertilizer e 5 8 30
ITI Timing of weeding % 4 6 30
Maize/Beans/Cocoyams
I Weed/Fertilizer n 5 8 30
il Timing of weeding i 4 6 30
III Planting Arrangementd 4 4 6 30
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APPENDIX 5
EXTRACTS FROM PROPOSED PROTOCUL AGREEMENT - MIDENO/PDA/IRA

The extracts given below indicate areas of cooperation/coordination proposed to
ENsure a combined approached to research, extension and on farm actitities:
"MIDENU/FDA;and IRA (TLU) shall meet foermally at least once a yvear for discussions

to agree upon their respective technical programmes and areas for cooperation

and formulation of recommendation packages for farmers.

The PEM Division of MIDEND shall liaise with the TLU of IRA in order to take

advantage of their respective capabilities and experience in the planning and

implementation of surveys, Such liaison will :-

- Help in defining the technical content of the TLU and Agricultural Research
Programmes.

- Assist PEM in its role within MIDENO to provide support data for planning
future agricultural activities, and examining the effectiveness of existing

pragrammes .

The IRA staff shall be available as subject matter specialists to :-

- Contribute to extension training pfogrammes

~ Collaborate with senior TDC staff #o find solutions to technical agronomic
problems.

= Train senior TDC staff in specified research techniques

- Advise as NEcessary in geed production and technology.

In areas where the T & v system is already operational, IRA shall establish
its  gn-farm EXPerimentation programmne through PDA/MIDENG. The Extension/
Training and Adaptive Research Sections of the PDA shall assist IRA in the
Supervision and management of on-farm experiments. The TDCs would canduct
selected experiments with IRA on the basis of recommendations made at the

technical meetings.
Liaison with other IRA stations as well as IRA Bambui shall cover :

- Provision of improved planting materials either by special agreement or

under existing MINAGRI/MESRES agreements.

- Access to technical information/advice concerning crops of concern to
e

FDA/MIDENG but which are not covered by IRA Bambui.
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APPENDIX 6
TECHNICAL RECOMMENDATIONS/TDC DEMONSTRATIONS

. Arabica Coffee

(a) Pre-germination of coffee seeds.

(b) Coffee nursery management

(e) Planting coffee in the field

(d) Field maintenance of coffee

(e) Control of EBoffee Berry Disease

(f) Harvesting and on-farm pulping of arabica coffee.

Recommendations on Improved Crop Production Practices - covering all

aspects from land preparation to harvesting - have been developed for e;cH
of the following crops :

Maize, Yams, Rice, Soya Beans, cassava, sweet Potatoes, 0il Balm.

Production Handbooks summarizing the ecoloyy and uses of crops in

addition to their management requirements habe been produced for

Rice, 0il Palm, Cocoa.

Crop Storage

How to store grain in bags, with Actellic Powder

How to store grain in bamboo boxes with Actellic Powder.

a)

b)

c) How to use the Ferro Concrete Silo

d) Code of good storage practices for any improved storage method
e)

Storage of ware potatoes.
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ADAFTIVE RESEARCH PROGRAMME
M

I IETRODIICTION

The programmé is primarily designed to meet the following objectives of
adaptive research under LIDENO: -

1. To develop, taroush a series of experiments.-recommendaticn Packages
for the cultivation of tae major crops in the 8reas served by the TDC*s,

2. To design and conduct experiments on the major °rops to solve problems
experienced ip Crop production by (especiallyﬁ»the small-gcale farmers,

i.e. a major emphnasis will be placed on oOvercoming limiting facters
known to exist ir the field, '

4, To develop and demonstrate ag appropriate, techniques of post-harvegt
crop storage and/or Processing, '

ﬁetailed Programme design therefore Tequires identification of the major:,i
factors considered to be liwiting production now, op which are likely to

- reduce Production potential over the lomger term, The_experimental Programme

is concernea with those liwiting factors over which the farmer can eXercise
SQuie contrel through methods/techniques applied at fapp level, as Opposed to
external factors outside direct farwer control Such as national ang _
international Pricing policies, :

IT  FABTORS LILITING FRODUCTION

1. Low productive Potentiszl of planting material available te/used by
the farmer, - '

2, Soil fertility levels - involving 6ne Or & combination of the following;
=~ effects of soil €rosion on soil feftility and structure
- CI’OP Sequences
= fallowing systems/crolping intensity
3. #eed control Practices _ : ' et
4. Incidence of Pests and diseases (relates closely to (1) ab&va)

5. Lffects of plaut Population on Yield per unit area

€. Labour constraints for carrying out essential farm Operationg,

7. 3ystems of crop thra&e/processing
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HOGRAMME COETENT

The programme for each TDC will be divided into three main areas:-

a) Experiments ~ duata recorded from tnese will be subjected to
‘ statistical analysis,

- b) Jbservation Plots ~ wata will be recorded as a source of suppleuentar r

irforwatiorn, but will not be subjected to
statistical analysis,

¢) Demonstmations = priwarily to provide teaching aids to extension
staff and, to a iesser extent, farmers, Data will
be recorded but (as in (b) above) will have ro
statistical validity '

Giver. that the rajority of farmers 2¥OW their crops in a nuwber of crop
assoclations, investigations of the factors outlined under (11) above,
will be carried out with particudar reference to crop associations in ar
effort to increage tie productivity of the associations,

However, investigatiorns/observatiors on Ssingle crops will also be carried
ouf where this is ponsgidersd appropriate, :

The population of N, 4, Frovince is increasing rapidly. As a result there is
an increasing pressure on arable land, particuiarly in the main cropping

‘areas of the provinte. This land pressure is naving a number of importa it

effects:
: (1) it is causing the extension of crop farwing on to land which
is marginal (at best) fow crop production and where the
dargers affisoil erosion and reduction in soil fertility ar:
very much ircreased,

(i1) in wamy parts of the province there is no longer new, unus3d
. lend to wove into., As.a result it is becowing necessary for
farmers to custivate tae sawe piece of land for lomger
periods wita snorter fallows than was done under the
traditional snifting cultivation system, Increased use of the
land, together .ith the techniques invelved in crop produc tic
(e.g. orientutior of ridges, ankara ¢tc) are threatening ts
reduce the long~term productivity of the land in pany arees -
4t the very time when the demand for food production from th:
sawe land is rising rapidly.
A major corsideratior in the design of the Adaptive Research Programme ls
the peed to develop methods of maintaining/increaséng soil fertility ari
winimizing the Bizks of soil erosion in ar effort to maximize long~term
productivity. ,
Tite fact that crops are commornly grown-in association in the province
increases the ruuber of ortions available for achieving these objectives
within the context of farmers' existing circumstances., Rather than
introducing totally alien pructices, there 1s therefore considerable sC0p
for tackling crop production probleims thiough manipulation, or restruc ur
of eurrent farmin: practices. Hopefully this will increase the acceptiiil
and rate of adoption of any new propesals.,



4. Althoush tne programues of all the TDC's will operate wituin tneﬁe 5?n3ral_
principles, details of the frogrammes will differ frow site to site in
accordance wita difteirences in enviroument and the crops grown within the
vieinity of the Cemtres, .elails of the programtss on gacn sivs are‘

Yajor areas of activity will include:-

Collection and testin. of improved plantingAmaterial§. )
(Frelimivary multiplication may be necessary to provide sufficient .
planting waterial for experimentation.)

2. (Collectiorn and observation of species for inclusion in_fallowing/soil
conservation pro.ramimes. ‘

3, Experiments to investigate the agronomic aspects of a number of major
crop associations (involvir, different associations at higher and lower
elevations).

4, Experiments to determiné the possibilities for réducing the land
fallowing period. (Involving also tae use of the late rains for a
second growir. pexiod. ' .

5. Ubservations relating to soil wonservation and soil fertility
naintenance (including rotations; bund comnstruction; modified planting
patterns etc.)

6. Examination of crop dryin./processing/storage techniques,

7. Dewonstration of agrornomwic techuiques/recomuwendation packages.
{(This part of the programme will provide tiae technical basis of the
Training and Visit system for tne field extension staff,)

5. "4 major labour requirewent in the farming calendar is for land preparatio
Vuech of the fara land of %ae province does not lend itself to either
mechanized land preparation or the use of animal traction, The Adaptive
Research Programme will scek ways of easing the difficulties of land

preparation. Imvestigution of the use of green manuring and occupation of
the land thiough the ‘second cycle' way nelp in tnis effort since land
will be kepl open for longer and perhaps thereby reduce the difficulties
of cultivation by hand uethods at the beginning of the following main
season. " ’



AFPIENDIX 8

TDC EXFLRIMENTS, OBSERVATIONS

AND DEMON3TRATIONS
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EXPERIMENTS 1987 < S o
fa =i o
B 2 B 8 g B 8 7 ;
5 38 58 2§ B¢
Wl ywie & 8 2 A 2 &4 85 E
Maize Variety 1
Maize Variety 2 X Fom iR
Maize Variety 3 X
M/B/G 1 XX
M/B/G 2 X X
N/B/G 4 X X
M/B 1
M/B 2
MB 3
M/B/C 1 X
M/B/C 2 X
M/B/C 3 X
Fallowing 1 ¥ X X X
Fallowing 2 ¥ X X X X X X X
Coffee 1 X X X X X X X X
~ Coffee 2 X X X X X X X X
IRA experiments
Wheat 1 X X X _
Wheat 2 X X X IRA BAMBUI (Dr. Kikafunda)
Wheat 3 X X x (prepare in June/July)
Soya bean varie- PR
ties X X X IRA DSCHANG
Phaseolus varie-
ties L] X X X IRA FOUMBOT
High altitude
maize breeding
trial X IRA BAMBUI (Dr. Everett)
TLU "on farm" X X X IRA BAMBUI (Dr. McHugh).



- B

Demonstrations and observations should be set up with seed
of recommended varieties for the area of the TDC in Juestion -
i.e., as follows for maize:

MBIYEH - MLC BABUNGO - COCA
DZENG - MILC FUNDONG -~ COC4
SaNT A - COC4 NYEN - EKONA4 WHITE
NEWEIN - COCA - WIDIKUM - EKON& WHITE
OKU-NONI - CoCa WUM - EKONA4 VWHITE
TDC FIELD DEMONSTRQE;QNS AND OBSERVATIONS ~ 1987. ;
5 B
i 4 2 & = B £ E
- EFE E g BEE L B
DEMONSTRAT IONS I L 2 Y -
Moize (NPK) X X Iz ¥ ¥ ¥ iz =% X
Maige/beans (NPK) X X X X X X X X X
Maize/beans (ridge
sigze) X X X X X X X X X
Coffeoe ¥ ¥ % X .%X. % . %x. % ) 3
OBSERV.A4TIONS
RBotation I X X X X
Rotation II X X X X
Rotetion ITT 2V x x
Rotation IV X
Soil Fertility
maintenance X X X X X X X X X X
Coffee planting
arrangements X X X X X X X X
Alley cropping X X X X X X X
Soya bean Variety/
Fertiliger X X X
Phaseolus Variety/
Fertiligzer X X X
NURSERIES P s S g4 S s S S

(1) robusta coffee
(2) 1 at each site: Nyen and Sang
(3) D = Demonstration nursery only
S = Supply nursery (in addition to acting as a demonstration)
(4) Two nurseries: at Nyen and Sang sites.
o



AFFLLDIX 9

Yrovineial trosrammes for Solanum fotatoes and Wheat




¢ LU PRl OF WHEAT PARMING IN THE NORTH #sif FROVINGE,-

e L e T e e e T v S S [ e e

1.C. WALTON, Dr. J. Kikafunda — Twine, F. Rauch.

Jntroduction 1 .
There is currently no comprehengive asgricultural programme in the North-
West Frovince to support improved/increased wreat production in the
area. IRA does have a nationally based regea’ch programme directed -
18@?“13 at Northern Provinces of “Cameroon. - "4 Bambui has maintained

a emall sereening programme since 1974, sw  orted by wheat agronomy
experiments at its Upper Farm (See IRA Anr .2l Report).

Follcwing the small-scale introducticn of wheat %o some high altitude
parts of Bui and Donga-Mantung Divisions om 1975; & number of farmers
in these localities have now become involved in wheat production.

In addition, with the recent expansion of W.iDi's oxen~farming programms
in these same areas, the opportunity has been taken to include wheat
within their farming system, and the farmers concerned have already
shown a keen interest in the crop's potential.

Although no formal study or survey of the marketing potential for whest
has yet been made, it seems clear that a considerable market exists,

at least in the urban areas of the province and slmost certainly
elsewhere in the country. (fee notes of Pr. J. iyuk-Takem: IRA/A0B/241/
358 of Jenuary, 1984). Further assessment of this potential, together
with an indicetion of the likely costs of production (a farm budget)

for wheet, would be of value in helping to detcrmine the degree of
future emphasis to be placed on wheat in the province. .

Nevertheless, and in anticipatidn of the generztion of such information,
a nuwber of coordinated and complimsn*ary programmes are sugeested

. below which would not only allow a start to be made on providing support

to existing wheat farmers, but would also be a first stage in developing
ionger-term assistance to allow an expansion of wheat cultivation in the
Province. '

§u§ ested responsibilities of IRA, WADA oxen farming programme, and

jiA 0/FDA as agricuitiral support agencies in the area, are outlined
below. The proposals nre given on the assumption that they should
complerent and support each other in the context of an overall provineciz:
wheat programme.

Guldelineg for a proviicisl wheat progresmme

In developing a wheet support programme for " he province it #r __..o.cese”
that there gg a need ty i~ :

a) provide technical support to existing whaat farmers through the
cxen-farmitg and P extension programmes.

b, identify wheat varieties with increased production potential for the
liorth West Province. :

¢) continue applied and adaptive sgronomic research to support an
expension of wheat production in approvristc sreas of the Province
if this is seen to be justified on the basis of market availebility
and examination of farm budgets. ' .

-u.-o/Z-"
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Lroposed groggamme_ggntegt :

3-1-

1985 ero Season onwards within existing field programmeg
and budgets, _ Aol

5, T NG Investigations of wheat agronomy in asscoiation with
oxen farming to include:'timing of plenting, weed
control requirements,,fertilizer_application, spacing/
seed rates. : . : _

oXen~farming system (adaptibility to draught animer
cultivation methods; Suitability for tncorporatior
in mixed eropping systems ete,)

The programme would be wnder the Supervision of the
oxen-farming adviser of wedl, :

3.1.2. Sxamination of the potentisls for incorporation of
wheat in the mixed crop egsociations of the wheat
ATOWing aresg, :

Observations to be made on DGl g at Dzeng (Bui)'and
Mbiyech (Donga Mantun z). : L

The Programme would be superviged wder the ﬂdapfive
Resesrch 5eetion‘6f KIDEHO/IDA. :

3103, Tentification of whoat varieties with improved

production potentiagl .

a) Comparison of the performsnce of "elite varieties®

With that of seed materiay currently available to -
farmers.

“ & number of varieties have been under ifvestigets -+
- for ‘some time at IR:. Bampui ., Whilst these cannot

at this stage be congidered “recommended"'varieti-;"

they Tepresent g likely source for providing g
- recommended variety/varieties to farmers,
For the sake of C'nvenient identificatidn‘only of
- thisg group of materials, they are here referred tc
as “eliteg", being further along in the SCreening
process (to be described below) than other availabi-

. Note: the eariy éoreening of potentigl recommended
Varietieg be confined to IRy Tesearch stationg and

IDC's 4o ensure that no geeq is released/available
to farmers prematurely,

b) Sercening of imported varictieg Sselected by CIMMYT
for their rotential adaptability to the altitudes
of wheat areas ot the Vorth West Province,



c)

3.1.

Bome . {9 varieties have besn dmported from CINMYT, Mexico through
GTZ end the WADa oxen-ferming programme. Initiel performance
assessment will be made to compare them with both the "elites"

end far mers' seed. ‘ s r hm "

the experiment will be conducted at IRL Upper Ferm Dzeng and lMbireh
IDC's under IRA supervigion. Selected promising varieties would -
then be included in further tests on TDC's and later farmers' plcts

prior to multiplication/release of any reco¢mended variety.

Initial sereening of the large numbers of varieties/lines included .
in CIMMYT's nationel screening trials in Cameroon.

- thisﬁié an'IRA‘responBibility which would lead to identification
of new material for inclusion in the later stages of screéning
described above, ) :

4. Developmeént of initial agronomic reconmnendations for inclusior

~ in the information made available to extcnsion staff (PDA's
Village Extension workers and oxen farpming staff) who will be
in contact with existing wheat farmors. i

IRA would provide the basic information sveilsble to date to
Ldaptive Resesrch and ixtersirn. Te rocormendations would be
refined/added to =s further investiostions are conducted (see
also note 3.1 below). :

3.15. Establishment of demcnstrations (From cron production - crop

3:9.

31

J.2.

3.2

3.2,

storaee). Following the development of the recommendstions, the
adaptive research section 2nd oven ferming programmes would
establish demonstrations cf the use of rocemmended practices.

‘TDC demonstrations wovld be incorporated in the Training and
vigit programme for VEVW'g,

Leoeal seed would be used in the first instance until a recommendse
variety can be made available. :

Lgain the demonstrations will be modified as necessary in line
with developments in rosearch and recomnendation pacrage desgn.

6. Estimation of a farm budget for wheat production vging. informat:
available to TLU; information made available through involvement
with oxen-farmers and others already cultivati - wheat.
the estimation would involve consultation between FEM and TLU,

7. Examination of marketing potential :
FiM Division; Food larketing Officer of WIDENO/PD:.

EFossible long~term investiratiopsg ¢
3.2.1. Expansion of experimentation (as opposed to observati-n
with agronomic aspects of wheat cultivaetion

applied research programmc - IR.
adaptive research programic -~ TDC's

2. Testing and Liaison Unit (ILU) of Ix.. to establish a farm
programmec = for wheat in ¢ si~ilar ==nrer tc ite existing
programmes for other cerecls

3. Investisation of votentials for whaat oroduction in additional
lccalities if markets deemed to warrentan expansicon of wheat
production (e.q. Fundong, Oku-Noni TDC's to serve/encourage
wheat production in the areas served by the TDC's.

cosesflom
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3.2.4. Intensification of screening prosramac for NQrth“W€gng;._”
- Province under IRy under a full tine wheat specislist.

Sv-h intensification/expansion of wheat-relatcd research activities
would take place in the context of s nationally agreed increased
emphasis on wheat production from the North dost, following *
demonstration in the short term of production potentials.

It is conceivable that a large propertion of such expangion would

be in association with oxen~fermines. It would therefore be necesserT
to consider mechanisms for the provision of credit lines to supply
oxen and associated cultivation equipment to farmers 4o a greater
degree than ie currently feagible under the G1s/MEDL programpe.

JULY, 1985,
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iC ESTABLISHMENT OF A GOMPRENENSIVZ AGRICULTURAL FROGRAMME

IN_SUPPORT OF POTATO PRODUCTION T IHE NORTH WAST PROVINGE

INTRODUCTION

Potato production is well established in meny of the highland avess -of the Noxt]
West Progince and is based on plant material introductions which began in trha
1940'a, The cultivars now grown express a wide range of choracteristics and
appear to be well adapted to the environmental cerditions and production
systems of the province, :

Potatoes have been given relatively 1ittle atisntion by egricvliural institutior
in the area, although some work has recenely Leen dors on wa—e pototo starage
in order to give a market price edventase 4o thnge rroducers who swe +han able

to sell stored crops outside the Peak produvciicn neriod,(')

Potato support Programmes were not erplizsised ’n the original desiga of the
MIDENO programme, However, the impertance of potato production in ecertain
areas and the considerable potential which exiszts for increazeq ,pmcductién, )
suggests that agricultural extension staff should be in a position %o provide
technical assistance to potato farmers,

Based on the results of investigations under “he FAD programz, wore potato

.storage Tecommendationa have been produced by MIDENO/PDA ond aws now incorporai:

in the extension programmes for the potato zernas of the provircas 8 demonstrats
stores have been constructed (and a furthes 15 are planned) %o aseint the
extension effort,

Following & series of meetings and field tours in 1984 and early 1¢85 involving
MIDENO/PBA, IRA and visiting specialists from the Internaticnal Potato Centre

in Peru (C.I,P.), Preliminary plans had heen dizcuseed for a comprehensive and
coordinated approasch to supporting potato produciion throush the various
agricultural agencies in the Province, The fegaibility of such en aporoach

was greatly increased through the recen: aprointment by IRA of a potato research
goordinator for Cameroon based =t IRA, Baxbui,

Links with C.I,P, (both on the part of MIDENO/FDA and IRA) have beon strengtheno
in the fields of research, extension and training in velation to production
systems, opeming up further possibilities fer the generation of -+ - "norea
potato production in the province, The IRA mesearch coordinatur together with
two of the PDA's Trial ana Demonstration Cenire Managers attended a short trainiy
course in Senegal, on tropical potato production, in March 1935, '

(1) Fao Food Loss Reduction Progragme: 1979 to 1981,
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= D
As & result of their increased liaison, TRA ang CIP are together working.ca
Plans to 1ink national resesrch bProgrammes in Camercon with the 1nternationall

baged Tesearch of CIP, and to station CIP personnel in Cameroon to support
the national research effort, (See Appendix) a

Within the context of the activities ang Plans described above, the request
made by the P4 (1925/236/9.9/Pnaxﬁw/305 of 28th May 1985) for & pPropos:]
eonecexrning o comprehengive approzch to increasing potaso production in the

" The IRA potato *esearch coordinator is currently drawing up a listing of

research priorities on a national basis. Within thig programme (See Dr,
Foncha's paper) opportunities exist (many of which are already being
explodted througb-MIDENQ/PDﬂ prégrammas) for close coordination between

activities are based, and which are likely to guide future developments:

= three major protato producfion systems are operating in the.province.
with minor loeal varietions on these main themes,

= improvements can be made in the preduction botential of planting
baterial available to formers, : '

= Improvements ¥an be made on the storage systems used for seed and
ware potatoes, ‘ i

«s/3
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Further description of the potato producfion systems operating in the Province

in order to gemerate development objectives relevant to each of the different
systems. (e.g. the growing peried, dormancy and storage characteristics
requirad of cultivars will differ for the different production systems,

Support (e.g. planting materialsy technical information etc) will therefore
vary from area to area in accordance with the systems. The desoriptions oould
be compiled by PEM/TLU/Adaptive Reseatvh using information from surveys end
knowledge of field staff who are now familiar with the production systems opera-
ting in their areas,

Local development objectives (system specific objectives) could then be
establiahed between MIHENO/PDA and IRA, : *’if?MQ

1l ‘. .;,‘
tnblishment of a 8 tem for soreen clonal materials with a view'te

dentification of high yielding cultivars suitable for the rangé of
production systems described under 3.1. above, -

C 2 L
Initiel sereening would be under the supervision of IRA with fiéld pérformanca
assessed on JRA land. PFollowing identification of potentially useful cﬁl‘tiw.m
land on TDC's could be made available for further selection work,

The PDA programme would therefore be providing assistance in terms facilities

" for: field screening for diseese tolerance, growth and yield performance:

screening in storege structures for adaptation
to storage/dormancy requirements in production systems of the prevince.

‘(Storage structures on TDC's could therefore mervethedual purpoéea of demonstxn.-
. ¥ien and also provide a means for IRA to conduot storage experiments, )
" Bereening would include collootions of local ocultivars as well as imported

clonal material, If breeding work was to be done in the future, this would
‘b.e an IRA responsibility. Potentially useful clones would move onto TDC's
only at & later stage in the meleotion p‘ngrama of fleld testing,.

Note: Any planting materials made available to agrioultural institations in
the province (e.g. through MIDENO, MIDEVIV, WADA, Agricultural Schools etc)
must pass through the IRA screening programme to emsure thet cultivars arve
not passed onfgﬂvailable to farmers prematurely.,

Tegt of gtor structures

a) modifications/refinements to recommended ware potato storage structures
and the associated storage technology (e.g, selection of produce for
etorage; producs treatment etc). ‘

b) development/testing of diffuded light storage structures and systems for
- seed potatoes,

os/b
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W cepend ol ks support Programme would involve IR:/Adaptive Research ang
tie ¥i0 Food Losa Prevention Programme (1). Facilities for the work would
be made available both ag IRA Bambui ang on TDC's in potato areas,

A ware storage structure is already in use at Sgnta TDQ which will be‘awailable
for some of the screening work desoribed in 3¢2. 2bove from the 1985 main

. ©Top harvest period onwards (July)

Beveloggent of recommendations for potato p:oduation/storage to be

incorporated in the Training and Vieit system ana field progremmes of VEW's
in potato growing areag,

Initially the Tecommendations relate to 'local! cultivarg already available
Yo farmers and concern: b
cultivetion practices

selection of goed material - in the field
= post harvesgt

storage systems for seed ang ware potatoes
Racommendationa will be refined/addeq to as technical developments ocour
or improved cultivarg become availabie, :
Note: a limiteq Package of information on cultivation practicesg is
already in use, together with a comprehensive programme for ware

i

This 1s already envisaged under the MIDENO assistance programme. Demonstretion
stores have been oongtructed in 8everal potato areas, and proposalsg for

Adviser for consideration,

It has also been strongly suggested to FAO that an element be included in
their forthcoming project to provide credit funds; the argument being that
the benefits of the technology already develoved or %o be developed under
the Project, would be inaccessible to many producers unless credit eould
be providea for store coustruction,

Once potentially useful clones have been 1dantified, the scale of multiplie
cation (on a Provinecial Seed Parm, IRA Upper Farm or TDC's) would gradually
increase to aliow widsr scale testing of meljten materials,
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Marketing of increases production at tne time of peak harvest or

after a period of storage is an #assue for urgent attention given tane
observed fluctuations ir Price of potatoes even at present levels

of production, Sale price advantages have already been gained by women's
groups whicin have adopted the recently introduced storage recommendations
through sales ocutside the norwal harvegt reriod, It is considered by
MIDENO/PDA tnat with more wideapread adoptior of improveq sdomage
technolo,y and the increased overall production’to be derived from the
Programme components outlined above, there will be an iucreasing neeJd %o
assist pProducers/producer groups in contacting potential markets - bath
internal Cameroon markets and export markets, : :

Such potato marketing issues areg to be covered by the Foogd Crop

Marketing officer to be appointed under the MIDENO Programose from
July 1985,

I.C. Walton
Adaptive Research Agronnnie -
VIDEKNO/PDA ’

4th July, 1985

Pootnote
== l0te

Ref., Fote (1) on P4 ahove

Personnel, propogals have been developpd by P,4,0. for a continuation
to FAO;aneiutanat to Food Logs Prevention withir the context of the
current PDA/MIDENO extension ang adartive Tegearch Programmes, A firnsl .

Project design ig €Xpected from pFaQ With a view to the project startiy
from Decembep 1385, )



APPENDIX 10

SUMMARY OF 1986 SEED MAIZE DISTRIBUTION -

{Weight of seed in kg).

VARIETY VEW's (1) Credit (2) | Union TOC!s nthsr(35
' Extension Programme Programme | Direct Sales Expts$ Total

1) Mid/High AltituLe

COA A 13,145 8,970 2,250 | 150 490 - {25,0r5
MLC 8,535 1,160 - 150 845 110,690

BACDA 125 - - 125 100 - 350

2) Low Altitude

EKONA WHITE - 3,405 375 750 75 | 445 5,050
EKONA YELLOW 960 - 500 75 300 1,835
| 26,170 {10,505 3,500 575 | 2,180 |42,930
Notes ,

(1) 1ssued in accordance with VEW's listed rejquirements
(2) 1ssued in accordance with FONADER listed requirements
(3) supplied tos Youno Farmars Programme ; WADA3 oxan farming

Programme: Bafut vCp,
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