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ABSTRACT

Intercropping in coconut stands with tubers revealed that raising tuber
crops has no adverse effect on the main crop of coconut, provided, the same
intercrop was not grown on the same plot every year and that both the inter
crop and the main crop were manured adequately and separately. A five
per cent increased yield of coconuf over pre-experimental yield was
obtained when tapioca, elephant yam, sweet potato, ginger and turmeric
were grown in rotation as intercrops and 159, increase when greater
yam, lesser yam, colocasia, and chinese potato were rotated. Tapioca,
cultivar M-4 yielded 4.5 t/ha when grown continuously in the same plot
as against 6.3 t/ha when it was alternated with elephant yam. Similarly,
yield of elephant yam increased from 6.4 t/ha (continuous crop) to
11.8 t/ha (in rotation with tapioca). Further improvement in the yield of
these crops was noticed in five year rotations. Among the intercrops,
elephant yam and ginger were the most profitable. Besides giving higher
net returns per unit area, intercrops generated additional employment
to the tune of about 130 man days/ha/year.

INTRODUCTION

Coconut is essentially a small farmer’s crop, the average size

of holding being 0.22 ha. The fast increasing population makes it
imperative to find ways and means of maximising the agricultural
production per unit cultivated area and generating additional
employment opportunities in the rural areas. The desirability of
raising annuals or perennials in the interspace of coconut and the
advantages of such practices were reported by Nelliat (1973), Nair
et al. (1974) and Nair and Varghese (1976). The garden lands of
the humid tropics respond to intensive management, but require
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location-specific agrotechniques to achieve high and desirable
production levels (Nelliat, 1976).

Under irrigated conditions, competition among the crops
grown in the crop-mix can be overcome by judicial input manage-
ment. In rainfed agriculture where a definite spell of dry weather
prevails, seasonal crops are raised as intercrops to suit the rain-
fall pattern. If these intercrops continue to be in the field beyond
the rainy season, the adverse effect and mutual competition have
to be assessed and corrected, wherever possible. Reduction in the
productivity of the main crop of coconut and that of the intercrops
may result, if management practices were inadequate and in-
compatible intercrops were chosen. Hence, the present study had
the following objectives,

(i) finding out the adverse effect, if any, on the main as
well as subsidiary crops when tubers are intercropped
in coconut stands either continuously or in rotation
with other tubers,

(i) to study the relative profitability of intercrops in coconut
stands, and '

(iii) to estimate the additional employment generated by
such practices.

MATERIAL AND METHODS

Four field experiments were conducted in the experimental
farm attached to the Central Plantation Crops Research Institute,
Kasaragod. The data on the rainfall and other weather parameters
prevailing at Kasaragod are furnished in Table 1. The soil type
was red loam with 779, coarse sand, 3% fine sand, 2% silt and
189 clay. The intercrops were raised in the existing coconut
plantations and the management practices followed for the differ-
ent intercrops are summarised in Table 2.

Experiment 1:  Effect of raising intercrops in coconut garden.
Elephant yam and tapioca were raised in coconut stand to study
their influence on the yield of coconut. The following were
the three treatments.

Ty — No intercrop-coconut manured
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Tz — Intercropping with elephant yam/tapiocé——only inter-
crop manured.

T3 — Intercropping with elephant yam/tapioca—both in-
tercrop and main crop manured.

The plot size was 0.10 ha and the coconut palms were aged
over 50 years. There were two replications and the intercrops
were sown/planted in April-May and harvested in November
and December.

Recommended package of practices were followed and the
data on the yield of coconut and tuber yield of intercrops were
recorded.

Experiment 2: Intercrop grown continuously and in rotation.
Yields of coconut and intercrop, in plots where tapioca and
elephant yam were grown as intercrops in the same plots over
several years, was compared with those in plots where the
above interciops were raised in a two-year rotation. The
treatment details were:

1. Control (no intercrop)

2. Tapioca (every year—no rotation)

3. Elephant yam (every year—no rotation)

4. Tapioca and elephant yam (alternate year by rotation)

5. Elephant yam and tapioca (alternate year by rotation).

The difference in T4 and Ts was the choice of the first year
intercrop only. Individual plot yields of intercrops and the main
crop of coconut were recorded. The plot size was 0.2 ha.

Experiment 3: Five crop five year rotation of intercrops. Effect
of a five-year rotation with five intercrops in coconut gardens
was studied. The following were the treatments.

e e e
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Sequence of rotation

Plot

No. 1st year 2nd year 3rd year 4th year 5th year
1 Tapioca Sweet potato Elephant yam Ginger Turmeric
2 Sweet potato Ginger Tapioca Turmeric Elephant yam
3 Ginger Tapioca Turmeric Elephant yam Sweet potato
4 Elephant yam Turmeric Sweet potato Tapioca Ginger
5 Turmeric Elephant yam Ginger Sweet potato Tapioca

The experiment was laid out in a RBD with three replications
in plots of over 0.10 ha.

Experiment 4: Feasibility trials. Other tuber crops like greater
yam (Dioscorea alata), lesser yam (D. esculenta), chinese potato
(Coleus parviflorus), Colocasia (Xanthosoma sagitifolium) were
raised as intercrops by rotation in middle aged coconut stands
since 1973-74 to assess their performance and adverse effect, if
any, on the main crop of coconut.

An area of 2 m radius around the base of coconut
was left without any intercrop in all the above experiments
to facilitate fertiliser application to coconut as per the normal
practice.

RESULTS AND DISCUSSION

Data on the mean annual yield of nuts/palm in different
treatments are presented in Tables 3 and 4 and Fig. 1.

In experiment 1, there was a general reduction in the
yield of coconut which had crossed their prime bearing age.
But there was no such reduction when both the intercrop and
the main crop were manured as per the recommended package
of practices. The greater reduction in the yield of coconuts (16
nuts/palm/year) when the intercrop alone was manured (T3) com-
pared to that in the treatment where there was no intercrop (9.7
nuts/palm), was due to the competition for nutrients between the
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main crop and the intercrop. This was overcome by fertilising
both the crops as evidenced by yield of coconut in treatment 3.
This study revealed that growing root crops in the interspace of
coconut is advisable and profitable, only when both the main
and the subsidiary crop are given the recommended management
practices, as if they are grown as pure crops.

In experiment 2, the palms were more than 65 years old.
The reduction in the mean yield of coconut in the control plot,
where no intercrop was grown, was 3 nuts/palm/year (6.2%) over
the pre-experimental period; the reduction in the yield, when
intercrops were raised, was almost of the same magnitude except
in the plot where elephant yam was grown continuously. In the
plot where elephant yam was grown year after year, the reduction
in the yield of coconut was 13.2% (9.0 nuts/palm/year). The
results indicated that, when tubers are grown as intercrops under
rainfed conditions, crop rotation was more beneficial than grow-
ing the same intercrop continuously on the same area.

The coconut palms in experiment 3, in which five different
intercrop rotations were tried, gave an increased yield of 2.4 nuts/
palm over pre-experimental yield. Further increase in yield, 9.0
nuts/palm, was noticed in experiment 4, where different tubers
other than tapioca and elephant yam were tested to assess their
suitability for intercropping in coconut stands. It is, therefore,
evident that the main crop of coconut was not adversely effected
when intercropping was taken up with tubers, provided rotation
of intercrops and proper management practices were adopted.

Effect on yield of intercrops

Yield of the intercrops in different experiments, per ha gross
area of coconut stand, is presented in Table 5 and Fig. 2. In the
experiment 2, it was observed that the yield of the tubers was
adversely effectéd when the same tuber viz. tapioca or elephant
yam was raised in the same field year after year. When tapioca
was grown continuously as the intercrop, its mean yield was 4.5 t/ha,
the range being 2.6 to 6.2 t/ha; but when it was rotated with ele-
phant yam, the mean yield was 6.3 t/ha, the range being 3.2 to
8.3t/ha. The yield of elephant yam also followed a similar trend.
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Rotation with elephant yam, in alternate years, increased the
yield of tapioca by about 529 over that of tapioca raised conti-
nuously. In the experiment S, where tapioca repeated after five
years in the rotaion, it was observed that the mean yield of tapioca
was as high as 7.6t/ha (variety M4) and in the subsequent two
years, the variety H 165 yielded 11.3 t/ha which were considerably
higher than the mean yield of 4.5 and 6.3 t/ha, when tapioca was
grown continuously and in alternate years, respectively.

The elephant yam also showed similar yield trends. In ex-
periment 2, elephant yam without rotation yielded 6.4 t/ha com-
pared to 11.8 t/ha, when it was alternated with tapioca. In the
intercrop rotation, where elephant yam was grown only once in
five years, its yield was 12.2 t/ha. Elephant yam was also observed
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to reduce the yield of the main crop of coconut to the tune of 9
nuts/palm/year (1575 nuts/ha) when it was raised in the same
field continuously. Hence, elephant yam as an intercrop in coconut
stands is to be grown preferably in rotation with other crops.

These results emphasise the need to practice intercrop rota-
tions and suggest wider interval before repeating the crop. The
feasibility studies revealed that tubers like greater yam, lesser yam,
colocasia and coleus are also compatible intercrops.

Relative profitability of intercrops

The mean yield of intercrops, cost of cultivation, value of the
produce, net gain/ha and gross net income/ha including that from
coconut are presented in Table 6. It can be seen that a net income
of Rs 7,000 to Rs 8,000/ha can be obtained even under rainfed
conditions by raising tubers as subsidiary crops in coconut stands.
Elephant yam followed by ginger gave the highest total net re-
turns/ha. However, ginger cultivation has to be taken up with
caution, as it is highly susceptible to soft rot-a disease which can
cause total loss of the crop.

Employment opportunities

One of the ills of the rural areas is the underemployment of
agricultural labour. A monocrop of coconut provides employment
for hardly 150 man-days/ha/year. Intercrops like elephant yam,
turmeric and ginger are more labour intensive than tapioca and
sweet potato (Table 6). Elephant yam as intercrop doubles the
labour employment in a ha of coconut stand.

It is, thus, evident that raising tuber crops in the interspace
of coconut has no adverse effect on coconut, provided the inter-
crops and the main crop are adequately and separately manured
and proper rotation of the intercrops is practised. Such a cropping
system enhances the agricultural production and net income per
unit area and also generates employment opportunities in the
rural area.
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