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Summary. - There is a pressing need to improve the livelihood of coconut farmers who constitute a major poverty group in 
lhe Malaysian economy . In tercropping olTers an effective solution to the problems of increasing the productivity of coconut lands, to 
nSlIre bctter labour and land utilization, to provide higher farm incomes and to supplement the food requirements of the smallhold­

t'rs, It also permits crop diversification, so that there is a spreading of risk over more crops, These pratices are common in small hold­
ings in PeninSlllar Malaysia but the planting has been generally unsystematic and uncontrolled. 

The main intercrops or cash crops currently cultivated are banana, pineapple, colIee and cocoa. Apart from these, crops such 
as chili, maize. cabbage, cauliflower, tomato and shallots could also be cultivated by smallholders. Present studies have revealed that 
cocoa seems to be the most suitable permanent intercrop under coconuts where soil conditions are appropriate and farm sizes reach 
lhe economic Icvels. There is evidence that cocoa cultivation does not have any adverse elIects on coconut growth and yields; in fact 
it may increase yields. Cocoa yields could be further improved with better management and possibly the introduction of clonal 
plantings. ColTee could also be planted in areas where cocoa is unsuited. In new cocoa or coconut plantings, cash or intercropping 
could provide an income before these crops came into production. Suitable market outlets should also be a primary consideration in 
the selection of cash crops, The recent development of high-yielding hybrid coconut varieties offers considerable scope for increasing 
the productivity of the intercropping systems. In areas where farm sizes are small, short-term crops could be recommended, 

The gcneration of higher farm incomes and the creation of greater employment opportunities by the adoption and practice of 
intcrcropping systems could lead to greater prosperity in coconut areas and perhaps reduce the migration of population from these 
areas, 

INTRODUCTION 

By 1974, the Department of Agriculture estimated 
that about 532000 acres (215 718 ha) of land, or 
7 p. 100 of total cultivated land area in Malaysia, was 
cultivated with coconut. Ninety percent of this area as 
estimated by the Department of Agriculture in 1975 
is managed by 34 400 smallholders (Land area less than 
100 acres). Coconuts are grown all along the coastal 
areas and are concentrated in Hilir Perak, the Selangor 
coast and the southern coast of Johore. It has also been 
found that the size of the coconut holdings in these 
areas is 3-5 acres (1.2 ha-2.0 ha) [Anon; 1974]. 

The coconut variety grown in mainly the local 
tall, and slUallholding yields range from 600-1 000 kg 
copra/ha/yr (4-7 piculs copra/ac/yr) [Anon; 1974]. 
At an estimated minimum price of R $ 425.00/t copra, 
average gross income derived by these smallholders is 
between R $ 250.00-R is 425.00 per year. 

Lela (1971) reported that most of the coconut palms 
are at least 60 years old. The combined effects of age, 
slJlall farm sizes and the generally poor maintenance 
make coeonuts a poor return erop. This probably 
accounts for the fact that coconut smallholders are 
among the poorest income groups in Malaysia. The 
Coconut Replanting and Rehabilitation Scheme, 
initiated in 1963 by the Government, was aimed at 
ilJll)roving the productivity of coconut areas, thereby 
elevating the income and living standard of the coco­
But smallholders, In the Coconut Replanting and 
Rehabilitation programme coconuts that have passed 
their eeonomic life are replanted with new and selected 
material; and recently MAWA (Malayan Dwarf x 
West African Tall), a new hybrid, has been 
rceommended in those areas where the programme is 
being implemented. The participants in this programme 
are also encouraged to intercrop so that a certain 
amount of income can be derived before the eoconuts 

(1) Communication presented at International Conference on 
Cocoa and Coconut s (14th-17lh June 1978), Kuaia-Lulllpur (Malay­
sia). 

(2) ~Ialaysian Agri cultme R esearch and Development Institute 
(!>L\HDI). 

come into production (6-7 years for local tails). Crops 
such as banana, pineapple, coffee, cloves, and cocoa 
have been recommended for planting in suitable areas. 
However, most of these crops take a period of between 
1-1 1/2 years to start production, and the farmer is still 
withou t a decent income during this early stage. This 
paper reports and discusses some of the information 
available from observations conducted by MARDI on 
some of the short-term and perennial crops planted 
under coconuts, in terms of yield performance and 
economic returns. Data from studies performed by 
Department of Agriculture along similar lines are also 
considered for discussion. 

METHODS AND MATERIALS 

Observational studies were carried ou t on the follow­
ing intercrops , (a) short-term: maize, chilli, cabbage, 
cauliflower, tomatoes , shallots, (b) perennials: cocoa, 
banana, pineapples, coffee and cloves. 

Study sites. 

Studies were conducted at the MARD I station in 
Hilir Perak, and selected smallholdings. The soil type 
in all cases was coastal alluvium (Selangor/Kangkong 
series). Coconuts were some 40 years old and planted 
9 m on the triangle. It is estimated that in general, 
some 40 p. 100 of light was cut off under these coconut 
plantings. 

Cultural practices. 

Crops such as maize, pineapple, chilli, cabbage, 
cauliflower, tomatoes and shallots were planted in beds 
between the coconut avenues. The seedlings were kept 
in boxes for 3-4 weeks until ready for transplanting. 
The soil in the field was previously broadcast with 
lime (ground magnesium limestone; 2.5 t /ha) and 
rotavated before the beds were made. For cabbage and 
cauliflower and pineapple, the planting distance on the 
field was 46 cm x 46 cm on the square; for tomatoes 
and chilli it was 46 cm x 46 cm on the triangle; for 
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Chilli (Pimenl) (Capsicum). 90-105 8199 0.60 5410 213.4 
Maize (Mais) (Zea mays) .. 90-100 2981 0.39 935 600 
Cabbage (Chou) ( Brassica 

oleracea L.) ............. 90-105 22361 0.33 7380 5210 
Cauliflower (Chou-(lellr) 

( Brassica oteracea L. val'. 
botrytis L.) 90-105 17092 0.41 7030 5620 

Pineapple ( Ananas) ( Ana­
nas comas us) .... 540-545 8805 0.13 1135 760 

Tomato (Tomale) (Lycoper­
sicon escuienlum) ........ 50-55 17 889 0.5 8945 4140 

Shallots (Echa/oles) (At­
lium) . . . . . . . . . . . . . . . . . . 80-90 18500 0.59 11000 3 950 TOTAl 

maize it was -30 cm x 60 cm on the triangle, and for 
shallots it was 7.5 cm x 15 cm. 

Cocoa, c9ffee and banana were planted in two 1'0ws 
spaced 2.5 m on the triangle in between coconut 
avenues. Similarly, clove was planted 9 m on the 
triangle. The normal cultural practices for these crops 
were adopted. 

Data collected. 

In general, yield data were collected. Detailed 
costing was only possible for studies conducted in the 
station. For the selected smallholdings, overall expendi­
ture and nett income levels per annum were monitored 
in order to obtain gross income per year. 

In addition to data from the above studies, data 
from work carried out along similar lines by the 
Department of Agriculture was also employed. ·With 

. cabbage, cauliflower, shallots, and tomato, there was 
the possibility of an additional crop during the period 
under consideration, it was therefore necessary to 
extrapolate costs per annum from available data . 

RESULTS 

The estimated incomes derived from coconut and 
some of its intercrops in some smallholdings are given 
in table I. It can be observed that cocoa provides the 
best income to smallholders, followed by pineapple, 
coffee and banana. While cocoa and coffee come into 
production after 24 months, banana and pineapple 
come into production in about 12 and 18 months 

TABLE 1. - Yield and income derived from various crops grown under coconuts in small holdings 
(Production el revenu eslimali( de diverses cullures sous cocotiers dans les plantalions villageoises) 

YieldAge at first production Estimates price Gross incom eCrops (Rendemenl)
(Age d'enlree en produclion) (Prix estimati(j (Revenu brul)(ClIllures) kg/hajyr

months (mois) R ($)/kg R ($)(Jan) 

Coconut, local tall only (Cocotier, 
Grand local seulemenl) . .. . .... . 72-84 850-900 0.41 346-366 

Banana (Banan e) . ............ . 12 600-745 0.81 490-590 
Pineapple (Ananas) . ........ . . . 
Coffee (Ca(e) ........ .. ...... . 

18 
30-36 

7 550-10060 
445-570 

0.13 
2.06 

1110-1160 
1 010-1 060 

Cocoa (Cacao} ................ . 30-36 440-670 3.06 1 480-1 850 

TABLE II. - Estimated income per year derived from short-term crops under coconut 
(Revenu eslimati( pro.cure par des cultures a c!}cle court SO LIS cocolier) 

Estimated cost 

Intercrops 
(Cultures associees) 

Age at maturity 
(a malurile; 
Days (jours) 

Yield 
( Rendelllenl) 

kg/lla/y r (Jan) 

Estimated price 
(Prix estimati(j 

R ($)/kg 

Gross income 
(Revenu brul) 

R ($)/ha 

of production inclusive 
of labour R ($) 

(CoUl de production 
eslimati(, 

main-d'ceuvre comprise) 
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respectively. The vegetables tested in these smallhold­
ings came into production between 3-6 months after 
planting. The estimated income derived from the cash 
crops tested in the smallholdings as well at MARDI 
station in HiliI' Perak is given in table II. From this 
table, except for pineapple, all the crops t ested came 
into production in about 3-6 months. Except for 
maize and pineapple, the gross income derived from 
each of these crops is much better than those from the 
crop combinations tested in table I. However, the 
second set of crops is also much more labour intensive. 

Four years data on the gross income derived from 
coffee from three smallholders are shown in table III. 
The price used for computation of the income was 
based on the current market price as reported by the 
Federal Agricultural Marketing Authority (FAMA). 
It can be observed that the income derived varies 
greatly from the months of January to December. 
The pattern of income is bimodal, where the peaks 
were achieved mainly during the months of May, June 
and July. Generally, as for cocoa, the yield also 
follows a bimodal pattern, the peaks being in the 
months of March, April and October, November. 

DISCUSSION 

Intercropping offers an effective means of increasing 
productivity of land (as clearly observed in tables I 
and II) and of increasing the income derived from a 
farm. It permits crop diversification so that there is a 
spreading of risk over more crops eliminating depen­
dence of income on a single crop, and intensive culti­
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smallhold­ valion which olTers a more efficient utilization of land An analysis of table V reveals that coconut is distri ­
mths after and labour resources. The choice of intercrops should buted in all the states of Peninsular Malaysia, except in 
m the cash be based on soil conditions, shade level, size of sm all ­ P erlis, with m ajor concentrations being in Johore, 
at MARDI holding, labour resources available and availability of Perak and Selangor, in that order. A survey of distri ­
From this waler and marketing. bution of other crops al so shows signifICant acreages 

ested came To date, intercropping with perennial or short-term of maize, vegetables and bananas in the same three 
:;:xcept for crops has not been reported to have any ad ver se states. Cocoa is well represented in Perak and Selangor. 
rived from clTrcts Oil the yield or growth of coconut. In fact , Most of the cocoa under coconuts in Selangor is on 
se from the it has been recorded that the yield of coconuts increas­ smallholdings whilst that in Perale is on estates. In 
wever , the ed up to 30 p. 100 with the introduction of cocoa Jol1ore, however , as a "vhole cocoa cultivation is 
r intensive. IRamadasan, cl aI., 1976]. negligible and cocoa under coconuts, in particular , is 
rived from 

table IIr. TABLE Ill. - Coffee yield under coconut (dry beans) and gross income per hectare for an average smallholder 
1come was (RendemenL du care - S01lS cocoLier - [gra i ns sees ) eL reven u bruL/ha pOLlr un planLeur uillageaois moyen} 

ted by the 
r (FAMA). 1973 1974 1975 1976 TOTAL 
ved varies kg $ (R) J<g $ (R) kg $ (R) kg $ (R) kg $ (R)
December. 
the peaks .Jan....... 117.22 102.97 223.10 235.20 125.37 133 .55 296.12 560.00 761.81 1031.72 
May, June h·b. (Fev.) 112.87 99.14 387.45 408.46 104.42 111.24 174.53 330.03 779 .27 948.87 

March (Mars) 85.52 75.12 121. 30 127.90 59.92 63.83 53.52 101.21 320.26 368.06yield also April (Avril) 243. 76 214.11 34.04 35 .88 48.87 52.06 34.04 64.34 360.71 366.39 
ing in the ~lay (Mai) 157.07 138.00 50.03 52.76 147.18 156.80 265.29 501.64 619.57 849.20 

.rune (Juin) ..... . . 236.78 208.00 11 3.74 119.90 274.01 291.90 225.14 425.75 849.67 1 045.55 November. July (Juil.) 50.56 259.11 350.08 373.70 79 .41 150. 16 480.77 782.97 
\ ugust (.4oM) ... . . 57.89 50.85 54.69 57.65 52. 36 58.56 14.25 29.96 179.19 197.02 
Sept. ...... 5.53 4. 84 16.29 17.17 34.32 36 .57 56.14 58.58 
Oct. . .. . . . . . . . . . 20.94 22.10 43. 92 46.80 33 .45 63.26 98.31 132.16 
'Jov.. ..... . .. . ... 60.51 53.15 81.74 86.16 81.76 87.08 209.43 396.03 433.44 622.4 2 
Dec.. . .. .. .. . .. .. . 72.43 63.63 71.85 75.74 171.33 182.51 143.40 271.17 459.01 593.05 

. increasing 
Yield (Ren­in tables I 1 149.55 1 225.73 1 494.24 1 528.58 5 398.15 

led from a Income (Re-
TOTAL demenl) .. 

vellu) . .. . 1 009.77 1 497.48 1 594.59 2890.05 6992.34t there is a 
ing depen­
Isive culti-

TABLE IV. - Estimated profltability (1) from cocoa-coconut interplantings at different copra and cocoa yields 
(Renlabilill! esLimee [11 de la cu/Lure associee de cacao eL cocolier a di{{ercnLs rendemellLs de copral! eL de cacao) 

~s Adapted from (d'apres),' Ramadasa n eL al. (1976) 

Coconuts (CocoLiers) Combined net profits (BelllJ{ices neLs ClImutes) (2) $ 

Yields (RendemenLs)
incom e Net profit (Hene{ ice net}/ha (2) Cocoa yields (Rendemenls cacao)

(kg/ha) ($) (kg/ha dry bea ns - grains sees)llU bruL} 
500 800 1 000l ($) 

6·366 
0-590 
) -1 160 
) -1 060 
)-1 850 

700 
1000 
1300 
1900 
2200 
2500 

119.00 
170. 00 
221.00 
323.00 
374.00 
425.00 

899.00 
940.00 
991.00 

1042.00 
1 144.00 
1 195.00 

1 351.00 
1 402.00 
1 433.00 
1 504.00 
1 606.00 
1 657.00 

1 659.00 
1 550.00 
1 761.00 
1 812.00 
1 914.00 
1 965.00 

(1) Expected average profit margin} for cocoa (pour cacao) 
(lHargc de benefice moyen escompLe) for COCOllut (pour cocolier ) 

(2) In Malaysian cu rre ncy (ell monnai e malaise). 

$ 1. 54/kg 
$ 0. 17/kg. 

d cost 
in clusive 
R ($) 
d.uCLiOIl 
if, 
:omprise} 

TABLE V. -­ Land area of various crops in Pensinsular Malaysia by States (1976) 
(Super{icie de di ver ses cu /Lures en MaLaisie p ellinslllaire , par ELal) 

Crop (CulLures }-ha i\! ai ze Vegetables Ba nana Cocoa Coconut 
(Mai's) ( Legumes) (Ball an e) ( Cacao ) (Cocotier) 

Slates ( E Lats) 

Pineapple 
( Ananas) 

4 Perlis ... . .. ....... . . 45 10 
Kcdah .............. 690 410 1 320 11 820 
Pcnang .. .. . .. . ... ... 
Perak. .. ... .. .. . . . . 

105 
245 

610 
1 850 

695 
4270 

61 8 
13 819 

15585 
49038 

Sclangor . . . . . . . . . 
~. Scmbilan ...... . . .. 

410 
65 

81 0 
185 

2 385 
1 015 

14322 45 935 
3880 

755 

:l'lelacca 125 1 015 150 5 5015 
Johore 205 2430 3 160 2591 51 805 16190 
Pahang ..... . . , ... 
'i'rcngga nu . .. . .. . .. 
I< clanlan .. . .. . . . . .. . . 

690 
85 

610 

4860 
530 

1 460 

2650 
I 880 
1 720 

1 200 
759 

7120 
7665 

17795 

TOTl\L ... . ........ 3 275 14170 19245 33314 215 659 16945 
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rather limited despite the fact that the sate has the requirement for shade should be planted when an 
largest coconut area. Pineapple is confined to peat adequate shade regime is provided by other crops, 
and acidic soils in Johore. that is, coconuts. 

The major soil types of coconut areas in Perak and ColYee and vegetables would probably comparatively 
Selangor are coastal clays, i. e. Kangkong/Selangor/ be more suited to slightly acidic soils or areas with 
Briah series; whilst those in Johore are mainly peat shallow peat. Pineapples and certain vegetables 
and acid sulphate. In Kelantan and Trengganu most would be more suited to very acidic soils. 
of the coconut acreages are on the « bris » soil type. Since coastal soils are favourable to cocoa cultivation 
In general, drainage is reasonable in most coconut areas and a large proportion of coconut areas are on such 
but in low-lying regions, it may pose a problem by soils, cocoa has a tremendous potential as an inter­
lowering the water table and giving rise to acid sul­ crop under coconut. 
phate conditions as in Johore Barat. Water control For sandy, « bris » soil there is a need to find inter­
rather than drainage would be more appropriate in crops which can tolerate low soil-moisture levels and 
preventing acid sulphate conditions in potential acid poor nutrient availability. To date, research work has 
sulphate areas as well as ensuring water availability indicated that cultivation of crops such as passion 
during dry seasons. Furthermore, rainfall in these areas fruit (Passiflora edulis) , cashewnut (Anacardium 
is generally 1 250 mm per year. In view of the condi­ occidenlale L.), jackfruit (Arlhocarpus helerophy/lus), 
tions prevailing in dilYerent coconut areas and taking guava (Psidium guajava L.) have been promising 
into consideration the criteria for optimal crop growth (MARDI Report, 1976). 
(Table VI), it can be inferred that all the intercrops Intercropping also provides a form of employment 
mentioned can be grown on coastal clays; an exception for the big farm-family size which was found to be 
being cocoa which might not be suitable on acid 5.8 in Lower Perak area [Nik Fuad and Md Sharif 
sulphate areas. Ahmad, 1977]. Among the perennial crops tested, 

Most of the intercrops can tolerate only low shade cocoa and colYee have been found to provide much 
levels while cocoa and bananas require medium to low better income compared with other perennial inter­
shade levels. Those with higher light requirements can crops. 
only be confined to situations where there are compa­ Ramadasan el al., [1976) have estimated that the 
ratively low coconut densities or new coconut plantings income derived from cocoa-coconut cropping system 
or simultaneous cocoa-coconut planting. However, ranges from R $ 889.00 to R $1 965.00 (Table IV). Even 
banana and cocoa with their higher shade tolerance or with a low yield of cocoa and coconut, a smallholder 

TABLE VI. - Selected criteria for optimum crop growth (Crili!res seleclionnes pour la croissance oplimale des cultures) 

Optimum conditions Moisture Soil Characteristics (1) (Caracterisliques des sols) 
Shade level(Oplimales) (Humidite) 

(Ombrage) (b)mmtyr (fan) pHial Drainage Texture (Granulometri e) Structure 
Crops (Cultures) 

ColIee (Ca{e) . ..•. . 

Cocoa (Cacao) .... 

> 1 250 

> 1250 

4.5-6.5 ( 

5.0-6.5 i 

Imperfect to well 
(lmpnr{ail a bon) 

Esclude structureless sands. No peat or 
peat up to 25 cm thick (Exclllre sables a 
slruclure amorplle. Pas de 101lrbe ou des 
lourbesjllsqu'a 25 cm d'epaisseur) 

Fine to medium moderate to well-structu­

Low (Faible) 

Medium to low 
red. Sandy loam or finer texture. No peat (Moyen a (aible) 
(Fine it moyenne, moderemenl a bien 
8lrllclufl!e ; sablo-limOlleuse Oll granulo­

Cloves (CloLt de giro­
(Ie) .......... . . . 

> 1 400 5.0-6.5 Well (Bon) 
melrie plus [ine. Pas de lour be) 

Exclude structurel ess sandy and clay. 
No peat. (Excillre sable el argile it struc­

Low (Faible) 

Banana (Banane) . > 1 560-2000 4.5-8.5 
lure amorphe. Pas de lourbe) 

Fine to medium moderate to well-struc­ Medium 
tured, sandy loam or finer textures. No to low (Moyen a 
peat (Fille amoyenne, moderemelll it biell (aible) 
s(rucluree ; sablo-limonellse ou granulo­

Coconut (Cocolier) . > 1 200 4.0-6.0 
metrie plus (ine. Pas de lourbe) 

Exclude massive clays. No peat or peat \ 
out to 25 cm thick (Exclure argiles mas­

Vegetables (Ugu­
mes) 

Pineapple (Anana8) 

l'vlaize (NIai's) 

> 1 500 

> 1200 

> 1300 

4.0-6.5 
Imperfect to well 
(lmpar{nil a bon) 

3560\ 
5.0-6.5 

sives. Pas de lourbe Oll des lourbes jusqu ' it 
25 cm) 

StructLlreless sands and clays peat ­ no 
limiting (Sables el argiles it Slfllclure 
amorphe ; 101lrbes = pas de limiles) 

Not limiting peat ­ not limiting. (Y com­
pris les (ourbes, pas de limiles.) 

ExclLlcJe structureless sand and clays peat 
- no limiting (Exclure sables el argiles a 

Low (Faible) 

slruclure amorp/Je.. lourbes = pas de 
limiles) 

Index (Lt!gendes) 
(a) 	pH (Soil-Sol) (b) Shade level (niveau ombrage)

Extremely acid (Exlrememenl acide) < 3.0 high (lfleve) = < 75 p. 100 
Very strongly acid (Tres {orlemenl (lcide) 3.0-3.5 medium (moyen) = 50 p. 100-75 p. 100 
Strongly acid (Forlement acide) 3.6-4.0 low ((aible) = < 50 p. 100 
Medium acid (Moyenllemen( acide) 4.1-4.5 
Slightly acid (Pell acide) : 4.6-5.0 

(1) 	 « SoiJ - Crop Suitability Classification lor Peninsular MaJaysia ' , by I. F. T. Wong [1974]. 
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could expect a nett income of R $ 889.00. Further, 
:\ik Fuad and Md Sharif Ahmad (1977) have shown 
Lhat in Lower Perak, the average smallholdings pro­
duced 440 kg/ha/y r of copra and 595 kg/ha/yr of cocoa 
after 7 years giving an income in the same region 
based on the same profit margins. The survey also 
reported that the income derived from cocoa under 
coconuts contributed more than 40 p. 100 of gross 
annual income derived by the msallholders. Labour 
requirements, however, were five times more for cocoa 
than for coconut. From Table I, it is obvious that cocoa 
as an intercrop with coconut provides very good 
income to the smallholder. The planting of cocoa with 
coconut should be encouraged wherever conditions 
are suitable. However , the yields of cocoa from 
smallholdings are lower than those from estates. The 
low yield of cocoa in smallholdings is probably due to 
poor management, . that is, low fertilizer inputs, 
poor weed control, lack of pruning, disease and pest 
contro l [Teoh el aI., 1977] . It has also been reported 
that the coconut stands are normally high, thus 
pJ'Oviding heavier shade than required for optimal 
growth of cocoa. Improvement in the cocoa yield 
could perhaps be achieved by better management 
levels, cultural practices and better planting material , 
that is, high yielding, more uniform hybrids or by 
vegetatively-propagated material either as cuttings 
or buddings [Byrne, 1976, Ramadasan and Arasu, 
1976]. In cases where the present coconut tall varieties 
arc still within their economic life span, these should be 
taken advantage of as a readily available shade for 
cocoa, and in areas where the coconut stands have 
passed their economic life span, encouragement should 
be given to replanting and rehabilitation with higher 
yielding material such as MA "VA. Early performance 
01' MAV,rA in thi s country has been very encouraging 
iYanialingam, Khoo and Chew, 1975; Chan, 1976]. 
However, the improvement in the coconut and cocoa 
material will revolutionize existing knowledge on the 
cocoa-coconut cropping system, as it ofIers conside­
rable scope for increasing the productivity of coconut 
land through improvement of the coconut material 
planted. Replanted areas however, will pose a problem 
mainly because : 

1) the coconut will only come to production bet­
ween 6-7 years (local tails) and 4-5 years (MA WA) ; 

2) the replanted or rehabilitated areas may not pro­
vide suitable shade for cocoa for sometime during the 
immature period; 

3) the income will be reduced for this period. 

There are two approaches for establishment of cocoa 
under replanted coconuts : 

a) planting after an optimal shade regime is avai­
lable, 

b) planting cocoa simultaneously with the coconuts 
together with temporary fast-growing shade trees, 
preferably economic. 

In both cases, there would be a period of low returns 
for the farmer before the cocoa and coconuts begin to 
give economic yields. Hence, in order to provide 
an income to the farmer during this period, short-term 
intercrops of «catchcrops » such as chillies, cabbage, 
shallots, ginger, tomatoes, maize and pigeon pea could 
probably be introduced before optimal shade condi­

- 11 

tions for cocoa are available and later, after cocoa has 
been planted, whilst waiting for cocoa to . come into 
production (2-2 1/2 years), whenever suitable. 
Although some of these cash crops mentioned could 
favourably supplement the income before cocoa or 
coconut comes into production, they may not provide 
enough shade 1'01' cocoa at its early stage of growth. 
Therefore, more suitable cash crops which could 
provide enough shade for cocoa at its early stage of 
growth such as banana, maize, tapioca, papaya and 
probably other crops of economic value should be 
considered. 

With the planting of the cash crops , the coconut 
areas would also be properly cared for and managed 
by means of better weed control and more fertilizers 
being added to the soil. This, hopefully, would benefit 
the coconut as well as the cocoa seedlings. Suitable 
studies on the efIects of introducing more crops into 
the coconut-cocoa cropping system need to be studied 
in greater depth so that not only the suitable timing 
of the crops which are introduced could be known but 
also crop compatibility in the cocoa-coconut cropping 
system could be under-stood and improved. 

In areas where cocoa cannot be successfully planted 
under coconuts, especially in soils which are more 
acidic (pH 3.3-4.5), cofIee may be introduced (Gopi­
nathan, 1978; personal communicalion). CofIee has 
been noted to grow well on such so ils and could grow 
satisfactorily in areas where occasional drought 
periods occur [Robinson, 1964]. For cocoa, early 
shade is essential, whereas cofIee does not require this, 
since it tolerates more open conditions. Again, short­
term crops which provide better supplementary income 
could also be encouraged for the same reasons as 
al ready discussed for cocoa. There is also a need for 
improved and more shade-to lerant cofIee planting 
materials which are better adapted to growing under 
coconuts. It is estimated that there are about 4 455 ha 
of cofIee in Peninsular Malaysia of which half are 
grown as an intercrop with coconuts. Almost the 
entire existing area under cofIee is under smallholdings 
[Kanapathy, 1976}. 

Nik Fuad and Md Sharif (1977) have reported that 
more than 60 p. 100 of the smallholdings in Lower 
Perak have less than 1.6 ha and only a few have 3-4 ha 
and above. The Department of Agriculture has 
considered 2.5 ha (4 acres) as a minimum for cocoa 
to be economically planted. Thus, a very high percen­
tage of the areas cultivated with coconuts does not 
reach the economic farm size. However, with the 
possibility of increased prodllctibity by adoption of 
intens ive cropping system involving cash crops and 
high yielding coconut hybrid material, improved 
cofIee varieties and cocoa clonal plantings, it seems 
possible to accommodate smaller farm sizes. But in 
areas where the farm size is very small, it would 
appear to be more practicable to recommend to farmers 
to plant only cash crops (short term) so that land and 
labour utilization could be maximized. 

Labour in smallholdings in Peninsular Malaysia is 
usually not efficiently utilized; however, labour 
efficiency is increased in smallholdings when the 
coconut yield comes into peak period in the months of 
May, June and July. It is at this stage where most of 
the labour is utilized more efIectively, but in other 
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months, it is under-utilized. Therefore, there is a need 
to find su itable crop combinations for efficient use 
of labour and other resources. This will create employ­
ment or keep the farm-family occupied throughout the 
year and at the same time provide supplementa ry 
income. 

A major consideration in the choice of intercrops 
would be the availab ility of suitable marketing 
facilities and reasonable profits. To this end there is a 
need to perform economic feasibility studies before or 
in conjunct ion with agronomic and sociological aspects. 
The agronomic practices adopted shou ld be compatible 
with available resources and marketing outlets. 

There is st ill a need to step up research programmes 
to evolve sound and effective intercropping system 
for Malaysian conditions. Rotational cropping of 
different crops under coconuts should be explored as 
this could maintain so il fertility and also reduce 
pests and diseases. Agronomic factors perta ining to 
planting densities, competition fo r light, nutrients, 
water, etc. with respect to the vario us int ercropping 
systems are still little understood and deserve urgent 
attention. 

CONCLUSION 

In general, intercropping not only improves the 
productivity of the coconut land but also provides 
employment in terms of intensive cultivation in 
smallholdings . The generation of higher farm incomes 
may perhaps encourage the labour resources to remain 
in the farm, and consequently reduce the migration of 
rural labour to urban areas in search of employment. 
The higher income derived from the farm could also 
create employment prospects in smallhol dings having 
small labour resources. It is evident that emphasis on 
inten.:ropping should also merit the highest priority 
from the point of v iew of research development and 
extension in order to improve the econom ic status of 
the coconut farmers in Malaysia. 
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RESUME 	 RESUMEN 

Systilmes de culture associee sous cocotiers en Malaisie Sistemas de cultivos asociados bajo cocoteros en Mala­
pllninsulaire. sia peninsular. 

(;. ])ENA;\[Al'Y, :\Id. Sharif Bin AHMAD et Nasrtm Bin G. DENAMANY, Md. Sharif Bin AHMAD y Nasrun Bin 
Hilginda I-IA:\IID, O/ellgineux, 1979, 34, N° 1, p. 7-15. Baginda HAMID, Oleagil1eux, 1979, 34, N° 1, p. 7-15. 

II s'uvere l](~cessaire et urgent d'ameliorer Ie niveau de vie La mejora del nivel de vida de cultivadores de coco, que 
<I('S ru llivateurs de noix de coco, lesquels constituent line ciasse constit uyen una clase pobre importante en la economia 
puuvrc imporlaute dans ['economie malai se. La culture asso­ malaya, resulta necesaria y urgente. E I cultivo asociado ofrece 
dec ofIre unc solution efficace aux probl emes d 'accroissement una soluci6n eficaz a los problemas de aumento de la produc­
de 1:1 producliviL(: des terres a cocotier en assurant une meil­ tividad de las tierras en que se cultiva e l cocoLero, p orque 
leu rt' utilisation du sol et de la ma in-d 'ceu vre, en fournissant permite un aprov echa miento mas racional del suelo y de la 
drs rcvcnus agrieolcs superieurs et en completanL les besoins mano de obra, proporciona mayores ingresos agrico las, y 
alimcnlaircs dcs pctits proprietaires. Elle permet auss i une tambien penni te que los pequeiios propietarios completen sus 
<Iin-rsification des cultnres, de telle sorte que les risques sont necesiclades alimenticias. Pennite asimismo una diversifi­
r('pllrlis SUI' plusil'urs recoltes. Ces pratiques sont co urantes caci6n de cultivos, de tal forma que los riesgos se ha llan dis­
(i;u.s les planLalions viilageoises de Malaisie peninsulaire, tribuidos a traves de varia s cosechas. Tales practicas son 
/liniN la planlalion n 'a generalement pas ete syste matique et cornunes en las plalltaciones alcleanas de Malasia peninsular, 
('onl rilh~e. aunque pOl' 10 general el conjunto de la plantaci6n no ha sido 

L,'s principales cultures associees couramment pratiquces controlaclo sistemalicamente. 
snlll In banan c-, I'ananas, Ie cafe et Ie cacao. Outre celles-ci, Los cultivos asoc iados mas comunes son la banana, el 
(Irs cultures lrlles que Ie piment, Ie ma'is, Ie chou, Ie chou-ncur, ananas, el care y el cacao. Ademas, los pequenos propielarios 
la lnmal.e cl les (\chalotes peuvent Nre pratiqll(\CS par les peti ts tambi en cultivan plantas como el pimiento, el maiz, la col, 
('xlti oilnnls. Lcs etudes actu ell es ont montn\ que Ie cacao la coliflor , el tomate y el cha lote. Los esludios actuales demos­
51'IItbie clrc la culture associee per rna llente la plus appropriee traron que el cacao parecia el cultivo asociado permanente 
'0(>115 cocolier, IiI ou les conditions de sol sonl adequates et ou mas conve niente bajo el cocotero, cuando las co ndiciones de 
la dimension dcs exploilations aLteint un ni veall eco nolllique. suelo son id6neas y la dimensi6n de explotaciones las hace 
II est llIanifesle que la culture dLl cacaoy er n'exerce pas d'efTets interesantes desde el punto de vista econ6mico. Es evidellte el 
Ill·fasles SUI' la croi ssance et Ie rendem ent des cocotiers ; il est que el cllilivo del cacao no tiene efectos nocivos ell el creci ­
1Ilt'",e possi ble fju 'ell e augmente ce relldem ent. Lcs rendelllen ts miento y en el rend imiento de los cocoteros ; hasta puede ser 
lies caeaoyc l's , pour leur part, pourra ient se trouver nette­ que aumente esle rendimiento. En cua llto se refiere a rendi ­
ll l ~ n l all](\liorcs par une meilleure gestion et par I' introcluctio n mielltos de cacao, podrian aumentar nitidamente, m ediante 
possible de plantations clonal es. Le cafeier pourrai t egalemen l una ges ti6n mas adecuada, y una posible illtro ducci6n de 
ell,{' planL,' da ns les regions ou Ie cacaoyer est inadapte. Dans plantaciones obtenidas por multiplicaci6n artificia l. Tambien 
Irs nouvelles plantations de cacaoyers Oll de cocotiers, la se podria plantar cafeto en las zonas en que e l cacao no se 
culture assode!' pourrait foumil' un revellU avant qu e celles-ci da bien. E n las nuevas plantaciones de cacaos 0 cocoteros, el 
soienl il 11ll:llI e d'elre exploitees. Les c[(\bouches commel'c iau x cultivo asociado podrfa proporcional' Ull ingreso antes de que 
rlcnaicnt cgalement etre un critere primordi al da ns Ie ch.oix sea posible explolar a es tas. Las salidas comerciales tcndrian 
<II'S clIILlIres associees. La mise au point recenLe de varietes que ser un criterio esencial en la clecei6n de cu ltivos asociados. 
III'hrides de cocoti ers il haut renclem en t o11re LIn champ La reciente puesta a punto de vari edades h ibridas de cocotero 
11',lclioll considerable pour allgmenter la productivite des de alio rendimi ento ofrece grandes oport unidades de aumental' 
S) IlclIlCS de culture associee. Dans les regions ou la taille des la prod uctivid ad de los sistemas de cultivo asociado. En las 
exploitations est petite, les cultures it cycle court sont r ecom­ zona s en que la dimensi6n de exp lotaciones sea r ed ucid a , se 
munti6es. I.'apparition des revenus agricoles plus eleves et la recomi endan los cultivos de ciclo corto. EI aumento de ingresos 
(-realion el l' nouvelles possibilites d'emploi par I'adop tion et agricolas y la creaci6u de nuevas posibiliclades de empleo 
el In pralique de la culture associee pourraient mener il unc m ediante la elecci6n y practica del cultivo asociado, podrian 
plus grande prosperi te dans les regions productri ces de noix traer una mayor prosperidad en las areas de producci6n del 
ric coco et peut-elre diminuer I'cxode des popula tions concer­ coco, disminu yendo quizas el exodo rural entre las pobla­
nees. ciones considc,·adas. 

• 

Systemes de 

INTRODUCTION 

Avant 1974, Ie Minislere de l'Agriculture estilllait qu'environ 
215718 ha de terre, soit 7 p. 100 de la surface lotale cultivee en 
~lalai 5ic , Haient pIantes en cocotiers. 90 p. 100 de cette surface, 
scion une estimation du Ministere cle l'Agriculture en 1975, 
sonl cxploites par 34 400 petits proprietaires. Les cocotiers 
s01l1 cultives Ie long du littoral et sont concentres dans I'Hilir 
Perak, Ie long des cotes du Selangor et des cotes sud du Johore. 
On a (~galement constate que la taille des cocoteraies etait de 
1,2 a 2 lIa [Anon., 1974J . 

Lu varieLe cultivce est principalement Ie Grand local et les 
rcndClllents des petites proprietes s'echelonnent entre 600 et 
1000 kg de copral!/I!a/an [Anon., 19741. A un prix minim al 
eslillle de R $ 425/t de copral!, Ie revenu b rut moyen degage 
par res petits proprietaires se situe entre R $ 250 et R $ 425 
par un. 

Lela (1971) a rapporte que la plupart des cocotiers ont au 
llloill S 60 ans. Lcs efIets combines de I'age, de la petite taille eles 
c:xploi tations e t du mau vai s ent retiell font que Ie coco tier est 

(1) Communication presentee it la Conference internationale sur Ie 
Cacao et Ie Cocotier (14·17 juin 1978) de Kuala-Lumplll' (~[al ais i e). 

(2) Malaysian Agticullure Research and Development Institute 
(lL\HDI). 

culture associee sous cocotiers 
en Malaisie peninsulaire (1) 

G. 	 DENAMANY (2), MD. SHARIF BIN AHMAD (2) 
et NASRUN BIN BAGINDA HAMID (2) 

une culture peu rentable. Cela explique probablement pourquoi 
les petits exploitants de cocotiers comptent parmi les groupes 
ayant les r evenus les plus faibles de Malaisie. Le plan de reha­
bilitation et de replantation du cocotier, lance en 1963 par Ie 
gouvernement, v isait a I'ameliora tion de la producti vite des 
regions it cocotier, elevant par-Ia meme, Ie revenu et Ie niveau 
de vie des cultivateurs. Dans Ie programme de replantation et 
de rehabilitation, les cocotiers qui ne sont p lu s rentables 
economiquement sont rem places par un materiel nouveau et 
selectionne, et rccemment I'on a recommande Ie MAWA 
(Nain de Malaisie x Grand Ouest Africain), un nouvel hybrid e, 
pOllr les regions ou Ie programme est mis a execution. Les 
participants it ce programme sont egalement encourages it 
pratiqueI' la culture associce de telle sorte qu'ils puissent dega­
ger un certain revenu avant que les coco tiers produisent (6 it 
7 ans pour la vadete locale). Des cultures telles que la banane, 
['ananas, Ie cafe, les clous de giro ile et Ie cacao Ollt ete recom­
mandees pour certaines regions. Cependant, la plupart de ces 
cultures prennent entre 1 an et 1 an 1/2 avant d'ctre procluc­
tives et Ie cultivateur est toujours sans revcnu decent pend ant 
ce temps. Le present article rapporte et discute certaines des 
informations recueillies par Ie MARD I sur les cultures perennes 
et annuelles so us coco tiers, en fonction du rapport economique 
et des performances de rende rnents. Les resultats des etudes 
menees par Ie Ministere de I'Agriculture clans les memes 
directions sont ega lement cliscutes. 
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MATERIEL ET METHODES 

Des observations ont He eflectuees sur les cultures associees 
suivantes, a - annuelles : ma"is, piment, chou, chou-fleur, 
tomates et echalotes, b - perennes : cacao, banane ananas 
cafe et c10us de girofl e. . " 

Sites d'etude. 

Les etudes ont He menees a la staLion dll MARDI dans 
I' Hilir Perak et dans d e petites exp loitations se lectionnees . 
La nature du sol !\tait dans tOllS les cas a base d'alluvions 
coticres (seri es Selangor/Kangkong). Les coco tiers avaient
19 ans et etaient plantes it 9 m en triangle. On es time qlle 
gcneralement 40 p. 100 de la lumiere etait arretee sous ces 
plantations. 

Pratiques eulturales. 

Des cu ltures teUes que Ie ma'(s, I'anan as, Ie piment, Ie chou, Ie 
choll-fleur~ les tomates et echalotes ont ete plan lees en planches 
entre les hgnes de cocotlers. Les plantules Oil t ete conservees 
dans des boites pendant 3 a <I semai nes jusqu'a ce qu'elles 
soient pretes a et re rcpiquees. On avait repandu prealablement 
(k la chaux sur Ie terrain (chaux magnesicnne, 2,5 t/ha), et 
relourne la terre avant de faire les planches. Pour Ie chou, Ie 
chou-flenr et I'ananas, la distance de plantation etait de 
4~ Cill X 46 cm en carre; pOllr les tomates et Ie piment, 
46 cm x 46 cm en tnangle ; pOllr Ie ma"is, 30 cm x 60 cm en 
trtan gle et pour les echalotes, 7,5 cm X 15 cm. 

Les cacaoyers, cafeierset bananiers ont ete plantes en 2 ran gs , 
cspaces de 2,5 mm en tnangle, entre les li gnes de cocotiers. De 
la meme n;aniere, les girofliers ont He plantes a 9 m en trianglc. 
Iles techlllques cu ltura les normales ont He adoptees pour ces 
plantations. 

Donnees reeuei II ies. 

En general, les resultats de rendement ont He releves.
e,H: evaluation det!lillee de.s COlltS n'a ete possible que pour 
ks eludes reahsees a la statIon. En ce qui concel'lle les petites 
CxpiollatlOns SelectlOnneeS. la depense totale et Ie revenu net 
alllluel ont ete COli troles afin d'obtenir Ie revenu annuel brut. 

En plus des donnees provenant des etudes susmentionnees 
011 a egalement utilise des renseignem ents du meme ordr~ 
provenant du iVIinistere de l'Agricul t ure. Le chou, Ie chou­
fl{'ur . les echalotes et la tomate, ont ofl'ert la possibilite d'une 
recolte supplementalre pendant la periode consideree et par 
consequent. II a He necessalre d'extrapoler les couts ann uels a 
partir des donnees disponibles. 

RESULTATS 

Les revenus estimes, derives du cocotier et de ses cultures 
associees dans les petites exploita tions, sont indiques dans Ie 
tableau 1. On peut observer que Ie cacao donne Ie meilleur 
revellU aux cultivateurs , sllivi de I'ananas, du cafe et de la 
bananc. Le cacaoyer et Ie cafeier sont exploitables au bout de 
24 mOlS alors que Ie bananier et I'ananas Ie sont au bout d e 12 
et 18 nloi s, .resllectivemen t. Les legumes essayes dans ces 
petllcs .ex.ploltatlOns ont pu eire recoltes 3 it 6 mois apres 
pia,ntatlolL Le revenll es time, derive des cu ltures a court 
terme essayees dans ces petites exploitations et ala station du 
MARDI dalls I'Hilir Perak est indiqu e dans Ie tableau II. 
On peut vo ir it partir de ce tableau que, sauf pour I'ananas, 
\oute.s les cultu.res essayees ont He productives au bout de 3 a 
6 ,mol~ . ExceptIon faite du mals et de I'ananas, Ie reven u brut 
den ve de chacune de ces cultures est meilleur que ceux prove­
nant des COmbll1alSOnS essayees dans Ie tableau L Toutefois 
cUes necess itent beaucoup de main-d 'ceuvre. ' 

Le~ revcnus bru~s de 4 annees de culture d u cafeier (sous 
Cocollcrs) sont mdlques dans Ie tableau Ill. Le prix utilise 
pour Ie. calcul du revenu Halt su r la base du prix courant dll 
marclte.' tel que I'a rapporte la FAMA (Federal 'Agricultural 
l\Ia~ketmg A~thonty). On peut observer qu e Ie revenu derive 
vane cOllslderablcment des mois de .ianvi er it decembre. 
La cOUl'be de rcvenu est bllnodale, les maxima etant atteints 
prlllclpalement en mai, juin et juillet. Generalement , comme 
p~ur Ie cacaoycr? Ie rendement suit egalement un modele 
bllllodal, lcs max,llna ctant atteints en mars-avril et octobre­
novembre. 

DISCUSSION 

La c~llure associee ofIre un moyen efficace d'ameliorer la 
produCllvlte de la terre (TabJ. let Il ) et d'auamenter Ie revenu 
d'une ferme. Elle permet la diversification des cultures, donc 
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une. repar.tition des risques sur plusieurs ellltures, eliminant 
al11S1 la dependance de revenu li ee it une monoculture, et une 
culture intensive avec utilisation plus efficace de la terre et 
des resso urces en main-d 'ceuvre. Le ch oix de la culture associee 
~oit s'efIectuer suivant les conditions dll terrain, I'ombrage, 
I nnportance des fermes, les reSSOllrces en m ain-d'ceuvre et 
la disponibilite en eau , de m~me qu'en fonction des debouches. 

Jusqu'a present, la culture associee de plantes annuelles ou 
perennes n'a pas He signa lee comme ayan t des e/Iets nefast es 
su r Ie rendement ou la croissan ce des cocotiers. En fait, on a 
meme remarque que Ie rendement des coco tiers avait aug­
mente de 30 p. 100 avec I'introduction du cacaoyer [Rama­
dasan el al., 1976 ]. 

Une analyse du tableau V montre que Ie cocotier est reparti 
sur tous les Etats de la N[alaisie peninsulaire (sauf dans Ie 
Perlts) , avec de fortes concentrations clans Ie Johore, Ie Perak 
et Ie Selangor. Une etude de repartition des a utres cultures 
montre aussi des surfaces non negligeab les de mals, legumes et 
bananes, dans ces 3 m~mes Etats. Le cacaoyer est bien repre­
sen te dans Ie Perak et Ie Selan gor ; la plupart du cacaoyer 
c,ultive sous cocotiers se trouve en Selangor, dans des planta­
tlOns villageolses a lors que dans Ie Perak, il est Ie fai t des 
plantations industrielles. Dans Ie Johore par contre, la culture 
du cacaoyer est neglIgeable dans I'ensemble et semble tres 
Iimitee sous coco tiers, bien que cet Etat possede la plus vaste 
superficle de cocotlers ; dans Ie Johore tonjours, I'ananas est 
confine a ux sols acides et lourbeux . 

Les principaux types de sol des regions a coco tier du Perak 
et du Sela':lgor sont les argiles c6tieres (series Kangkong/ 
Selangor/Bnah), alors que dans Ie Johore ce son t essentielle­
ment des tourbes et des sols salins a sn Ira to- reduction. Dans Ie 
Kelantan !!t Ie Trengganll, la plupart des s uperfici es de coco­
tIers sont sur des sols de type ,< bris ,). Gtmera lement Ie drai­
nage est satisfaisant dans la plupart des zones pla'ntees en 
cocotler malS dans les regIOns basses, I'abaissement el u niveau 
de la nappe phreatique peut favoriser la formation de sols sa lim 
a su l f~to- redllc,tion, com~ne au Johore Barat. E n consequence, 
la maltl'lSe de I eau, plutot que Ie drmnage pro[ond, serait pillS 
appropnee pour empecher la creation de ces so ls sa lins dans les 
zones presentant ce ri sque , e t pour assurer par ailleurs, I'appro­
V1Slonnement en eau pendant la saison seche. En outre la 
pluviometrie est generalement ele I'ordre de 1 250 mm par' an 
clans ces regions. Eu egard aux condi tions prevalant dans le~ 
difIerentes regions it coco tier et aux criteres permettant el'obte­
nil' une recolte op timale (TabJ. VI), on pellt affirmer que toutes 
les culll!reS associees mentionnees peuvent elre pratiquecs sur 
argIle cotlet-e, exceptlOn falte du cacaoyer qui pourrait ne p as 
convenir aux regions a sols salins a suUato-reduction. 

La plupart des cultures associees ne tolerent qu'un faible 
ombrage alors que les cacaoyers et les bananiers clemandent un 
ombrage moyen a faible. Celles ayant des besoins eleves en 
luml ere ne pellvent donc etre placees que dans les situations Oil 
existent des densites de coco tiers relativement faibles ou dans 
les nouvelles plantations de cocotiers, ou encore dans les plan­
tations sim ultanees cacaoyer/cocotier. E n revanche, les bana­
mers et les cacaoyers, avec leur tolerance ou leurs besoins 
supcrieu.rs en on:bre, ne doivent eire plantes qll'avec I'ombrage 
appropne fournl par d'autres cultures, a savoi r Ie cocotier. 

Le cafeier et les legumes sont probablement, relativement 
plus adaptes aux sols legerement acides ou aux zones ayant 
une cOuclle superficIelle de tourbe; les ananas et certains 
legumes ser aient davantage destines it des so ls tres acides. 

Les sols co tiers Hant favorables a la culture du cacaoyer et 
une large part des regions it cocotier eLant sur ces sols Ie 
cacaoyer a un poten tiel enorme en tant que culture asso~iee 
sous coco tiers. 

Pour Ie sol , bris " sablonneux, il est necessaire de trouver des 
c':!ltures associees qui puissent tolerer un Laib le degre d'humi­
dlte dans Ie so l et un regime nutritionnel pauvre. A I'heure 
actuelle, les travaux de recherche ont indique que la culture 
de. fruits tels que la grenadille (Passi(lora edulis), la noix de 
ca)ou (AnacardLUm OCC identale L.), Ie jaquier (Arthocarpus 
heler ophyllllS), la goyave (Psidium guajaua L.) Hait promet­
t euse (rapport MARDI, 1976). 

La culture associee fournit aussi une forme d'emploi dans les 
fermes a famllle nombreuse (5, 8 personnes dans la region de 
Lower Perak) [Nick Fuad et Md. Sharif Ahmad, 1977] . Parmi 
les cultures perennes essayees, on a trouve que Ie cacao et Ie 
cafe donnalent un revenu nettement meilleur que les autres 
cultures associees perenlles. 

Ramadasan el al. [1976] ont estime que Ie revenu derive d e la 
culture derobee du cacaoyer/cocotier s'echelonnait entre 
R $ 889,00 et R $ 1 965,00 (Tab!, IV). MeHle avec un faible 
rendement en cacao et en noix d e coco, un petit proprietaire 
pourralt esperer un revenu net d e R $ 889,00. En outre Nick 
Fuad et Md. Sharif Ahmad (1977), on t montre que d~ns Ie 
Lower Perak, les exploitations moyennes produisaient 440 kg/ 
ha/an de coprah et 595 kg/ha/an de cacao, au bout de 7 a nnees, 
donnant un revenu du meme ordre, base sur les memes marges 
beneficiaires. L 'Hude a aussi indique que Ie revenu degage de la 
cu lture du cacao sous cocotier, representait plus de 40 p. 100 
elu revenu brut annuel des cultivateurs.· toutefois les besoins 
en main-d'ceuvre ont cte 5 fois plus' importants pour les 
cacaoyers que pour les cocotlers. On pent voir, II partir d u 
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tableau I, que Ie cHcaoycr associe au cocot ier [ourni t uu t res 
hon rcvenu :lnx nllUvatcurs, la plantation du cacaoye r avec Ie 
('ocul ier doit don e ctre encouragee chaque foi s que les cond i­
tiou, sout bonnes. II fa ll t preeiser cependant que les rend ements 
,'n rucao Sill' de peliles exploitations sont inferieurs II ceux 
olJ!cn us eu planl.ation s industrielles , ce qui est probablement 
(lt1 :\ la llIauvai sc exploiLation , c 'es t-a-dire : faibl e apport 
Il'l'nj.(rais, luau vaise nl ail ri se des mauvaises !lerbes, absence 
d' tilagage et de eonLrolo li es maladies et ravageurs [Teoh el ai ., 
1!l77 J. II est ega temcnt irrdiqu e qll e normalement les cocoUers 
on l generalement un volume important et donn ent ainsi 
plus d'omhl'e qu'il n'cn fanL pour la croissance optirnale elu 
,~acaoyer. Une alllelioration du rend ement du cacaoyer pour­
nIit Ctre obtcnuc grace a une meilleure exploit ation, de meil­
I('urrs praliqncs culLura lcs et un materiel veget a l se lect ionne 
,I Mlvoir dcs hybri<i cs piU S unifonnes, a haut rend ernen t ou 
issm. de reproduction vegetati ve tels Ie bouturage ou I'ecus­
sonnage [Byrne, 197G; Rarnadasan et Arasu , 1976]. Au cas 
oil Irs varieLes du grand local actuelles seraient encore renta­
Ilks eeonomiquemenL, il fand rai t en profiter comllle source 
tI 'omiJre, imrnedialement di spon ible pour Ie cacaoyer, et daus 
1"5 regions ou les cocoticrs Ollt depasse leur vie utile, un e ncou­
ra~emenl dcvl'ail etrc donn e II la replantation et a la rehabili ­
tation avec des plants il haut rendement, tel s que les MA \VA. 
1.1'5 performances pl'licoces des MA'VA dans ce pays , ont He 
Iri's rneouragcantl's [Vanialin ga m, 1<hoo et Cllew, 1976 ; Chan, 
t~7fjl. Toulel'ois , I'amelioration du cacaoyer et dn cocotier 
n'vol\l lionnera les connaissances actu elles sur la culture 
:L'sl.ciee cacaoycl'!eoeotier , elant donne qu 'elle orIre des possi ­
lIililt's considerables d'au gmenLati on de la productivite des 
"'rn's il cocoliers pom }'arnelioration du materiel plante. 
1." 5 lOneS replan tees poseront un probleme, pri ncipalellle rr t 
parte que: 

1\ Ie eocoUer n'cntre en p rod uction qn'au oout de 6 It 7 an s 
(Grand local) eL de 4 II 5 ans (!VIAW Al, 

2) les endroits rcplantes ou rehab ilites pourront, pendan t 
lllll ' partie du jcuue ~\ge, ne pas fournir I'ornore rrecessaire a u 
('acaoyel', 

3) Ie revenu sera diminue pendant cette perioele. 

Jl existc 2 appl'oches pour la culture ell! cacaoyer sou s des 
('ocot iers replant,;s : 

a) ne pas planler tant qu e I'ombrage optimal n 'es t pas 
allrinL, 

b) planter los cacaoyel's en m il me temps que les cocotiers 
avec tenrporai rCHlcnt des arb res II croissance rapid e. pour faire 
tI" l'onrlJre, preferable economiquement. 

Dans les 2 cas, il y a un e periode el e faibles rapports pour Ie 
('lIlt ll'aLeur, avanL que Ie cacaoyer et Ie cocoLier donn ent des 
I'l'nllt:menls ecollomiqu es. Par consequ ent , afin de fourn ir un 
I\,W!1 U au cultivat cu r pendant cette periode, des cultures 
associees II cycle courl comme Ie pimen t, Ie chou, les echalot es, 
I" gillgembrc, les tomates , Ie ma'is, Ie pois d' Angole , pourraierr t 
probablenrent etre introduites avant que les conditions d'orn­
hragl' soieut sul'fisan tcs et ensuite, apres que Ie cacaoyer ait ete 
plante, en aLlelldant que celui-ci so it exploitable (2 ans a 
2 aDS 1/2), Bierr que cert ain es de ces cultures mentionrr ees, 
pub-senL completer Ie revenu avant I' exploitation du cacaoyer 
011 du cocotiel', il se peuL qu'elles ne fournissent pas suffi sam­
ment d'ombre au cacaoyer 11 son st ade pl'ecoce de developpe­
ment. Il raut donc envisager des cultures associees qui puissent 
toumir suffisanllllent d 'ombre au cacaoyer it son stade precoce 
dr d~veloppernent , It savoir : la banane, Ie maYs, Ie tap ioca, la 
pa!Jaye et probablcment d'autres cultures de valeur economi ­
qllt 

Avec la planLation de cultures associees , les zones 11 cocotier 
scraienL aussi bien entretenues et exploitees grace a un meil­
leur controle des adventices et un plus granel apport d'engrais. 
Gcla serait oenefique tant pour les cocot iers que pour les 
phmts de cacaoyers. II es t necessaire d ' etudier de fa<;on 
IIpprofondie, Ics erIeLs de I'introduction de plusieurs cultures 
dans Ie syslcrne cacaoyer-cocotier, de t elle sorte que I'on 
connaisse, non scnlem ent la synchronisation des cultures 
int r()dllites mais encore leur compatibilite dans Ie s ysLi~m e 
rac.~ llver-cocot.ier. 

Dans les endroiLs oil Ie cacao peut etre plan te avee sucres 
SOliS coeolier, sp(~cialE;ment dans les so ls plus acides (pH 3,3­
1,5) , on pourra intJ'oduire Ie cafeier (Gopinathan , 1978, 
comml11licalioll personnel/e). On a remarque que Ie cafeier 
pOllsse bien sur ces sols et qu'il pourrait croitre de la<;on 
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sat isfaisante dans les en droit s soumis occasi onnellement it la 
secheresse [Robinson, 1964 J. Pour Ie cacaoyer, l' ombre est 
essentielle dans Ie jeune ll.ge, alo rs que Ie cafe ier n 'en dernande 
pas au tant et supporte d'etre plu s a decouvert . De mellle, les 
cu ltures it cycle court qui fourni sscnt un meilleur rev enu 
su pplc~mentaire, pourra ient etre encouragees pour les m~m es 
raisons que cell es citees p our Ie cacaoyer. On a au ss i besoin de 
plants de cafeier, ameliores et plus tolerants it I' ombre, qui 
soient rnieux aclapt es II la culture so us cocotier. On es time qu'il 
y a environ 4455 ha plantes en cafei ers en Malaisie peninsu­
lail'e, dont la moitie intercalee avec des cocotiers. Presqu e la 
totalite de la zone existante en cateier est sur des pe tites 
propri etes [I<anapathy, 19761 . 

Nick Fuad et Md. Sharif (1977) ont rapporte que p lu s de 
60 p. 100 des petites proprietes du Lower Perak ont moins de 
1,6 ha eL qu e seulernenL qu elques-unes ont entre 3 et 4 ha ou 
plu s. Le Minist ere de I' Agriculture a consi dere 2,5 ha conrrne un 
minimum pour que Ie cacaoyer soit plante economiquem ent. 
Ainsi , un pourcentage trios cleve des surfaces cultivees en 
cocotiers n 'attei nt pas la dim ension econornique. Toutefois, 
la possibilite d'une productivite accrue par I'adoption d' un 
systeme de culture intensive impliquant des culLures associees 
de cocotiers hybrides 11 haut rendernent , de variHes de cafeiers 
amelion\es et de plantations clonales de cacaoyers, pennet de 
mi eux exploiter les fenn es de plus petite importance. Mais 
dans les en elroits Oll la taille des fe rmes est t res petite, il 
apparalt plus pratique de recomrnander aux exploitan ts de ne 
planter que des cultmes associees a cycle co Ill' t , de sorte qu e 
I'utili sation de la terre et du travai l soit maximisee. 

En Malaisie peninsnlaire, la main-d 'reuvre des pe ti tes 
propriet.es n 'es t genera lement pas utili see effi cacement ; 
toutefois, I'efficacite du travail angmente lorsque la production 
des cocotiers attei nt sa periode de pointe, aux mois de mai, 
ju in et juillet. C'est II ce stade qu e la rnain-d ' reu vre est utili sec 
Ie plus efficacement , mai s pendant Ie res te de l'annee, eUe est 
sous-utilisee. Par consequent, il es t indispensable de Lrouver 
des combinaisons de cu ltures appropriees pour. une uti lisatio n 
efficace de la main-d ' reuvre et des autres ressources. Ceci 
creera de l' emploi ou ga rd era la famille exploitante, occupee 
toute I' annee et , en meme temps, permettra d'acquerir un 
revenu supplementa ire. 

Dans Ie choix des cu lLures associees, it est essentiel de 
prendre en consideration les poss ibilites de vcndre et de realiser 
un benefice rai sonnable. A cette fin, il es t indispensable de fa ire 
des etudes de rentaoilite economique preala blement o u conjoin­
tement aux etudes des aspects agronomiques et sociolo giq ues. 
Les pratiques agronomiques adoptees devront etre compatibles 
avec les ressources di sponibles et les debouches du marche. 

II y a toujours un besoin de multiplier les programmes de 
reche rche afin de developper nn systeme sain et efficace de 
cu ltu re associ ee pour les conditions malaises. La rotation de 
dillerentes cultures sous coco tiers devrait et re exploree etant 
donne que cela pourrai t maintenir la ferLilite du sol et dimi nue r 
egalement les risqu es de ravageurs et de maladies. Les fac­
teurs agronomiques concernant les divers systemes de cultures 
associees, II savoir les densiLes de pl ant ation , la competition 
pour la lumi ere, les elemenLs nutritifs et I'eau, sont encore 
peu co mpri s et meritent un e attention urgente. 

CONCLUSION 

En genera l, la culture associee n ' ameJiore pas seulemenl la 
productivite des terres it cocotier , mais eUe fournit aussi de 
J'emploi en termes de culLure intensive dans les pet ites exploi­
tations . L'apparition de revenu s agricoles plus eleves encoura­
gera peut-etre la main-d'reuvre a rest er a la fenne et diminu era 
par consequent I'exode rural vers les centres urbai ns pour 
trouver du travail. Les revenus agricoles plus eleves pourraient 
aussi creer des persp ectives d 'emploi dans les petites proprietes 
ayan t peu de ressources de main-d ' reuvre. II est evident que 
J'accent mis sur la cul t ure associee merite allss i la plus haute 
priorite du point de vue du developpement, de la recherche et 
de la vulgari sation, afin d 'ameliorer les conditions econom iqu es 
des cultivateurs de cocotiers, en Malaisie. 
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