LI INTERCROPPING IN COCONUT - - - =
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Growing one or more annuals in the
interspace of coconut is an age-old practice
in the coconut growing tracts in India.
Krishna Marar (1964) estimated the extent
of inter/mixed cropping in coconut gardens
in Kerala at 78% and that tapioca was
grown in 209 of the stands. In Andhra
Pradesh 34.7% of the gardens had inter/
mixed crops, viz., banana, mango, citrus,
and turmeric. The area under intercrops
or mixed crops in Tamil Nadu was 65%
and the popular intercrops were rice, sugar-
cane, sorghum, tapioca and vegetables. He
also added that in Philippines ginger, ground-
nut, colocasia and pineapple were widely
grown.

The small size of the holdings makes it
uneconomical to the owners to invest large

‘amounts on irrigation and land. develop-

ment. As a result most of the coconut
holdings are rainfed. Krishnaji et al. (1976)
have stated that in the major coconut
growing state of Kerala, except in the
Alleppey District, where 27.8% of the area
under coconut was irrigated, only a very small
percentage of the area under coconut got
summer irrigation.  Kerala receives an
annual precipitation ranging from 2500-3600
mm. The data on the mean rainfall received
in different centres of CPCRI is presented
in Table 1.

The rainfall pattern clearly shows that
in northern parts of Kerala (Kasaragod),
there is a prolonged dry period from Decem-
ber to April. As many of the small and
marginal farmers cannot afford to set up

Table 1. Rainfall received at different Research Centres of CPCRI in Kerala

Mean rainfall received (mm)

Month

Kasaragod Kannara Kayamkulam Palode

(1957-76) (1972-76) (1971-76) (1972--75)
January 0.8 —_ 15.7 8.0
February _— 1.6 25.8 254
March 3.8 4.9 34.9 46.8
April 42.6 100.7 182.2 297.8
May 266.1 299.8 308.5 239.3
June 976.1 1861.8 464.0 289.9
July 1098.2 701.4 427.6 351.0
August 663.8 513.8 273.6 262.6
September 324.0 239.6 289.4 196.8
October 187.5 206.0 325.0 523.8
November 717.6 91.0 89.2 309.6
December 19.3 64.7 59.9 77.1
Total 3659.8 2385.3 2495.8 2628.1

Source: Central Plantation Crops Research Institute 1977. Annual Report for the year 1976, pp. 273-283
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irrigation facilities, the possibility of suc-
cessfully growing crops round the year is
very much restricted. The only choice is
growing annuals, taking advantage of the
monsoon rains, in the interspace of coconut
for enhancing the income from the land and
employment. Hence, intercropping in
coconut stands is of paramount importance
to the small and marginal farmers, who
form the largest group among the coconut
growers.

Studies on intercropping in coconut
stands were initiated in the thirties at the
Coconut Research  Stations (CRS),
Kasaragod and Pilicode. Work on this
aspect was, however, intensified during
the past two decades. Field trials were
conducted with different species and varieties
of pulses, oilseeds, and tubers with the main
objective of identifying compatible and
remune¢rative crops and their varieties for
intercropping, and to find out the optimum
time of sowing/planting. The salient points
of the work done and results obtained from
the various field experiments are presented
in the following paragraphs.

Willey (1979) had identified three dif-
ferent situations under intercropping. They
are: 1. intercropping must give the full
yield of the main crop and some yield of the
second crop, 2. combined yield of inter-
crops must exceed the higher sole crop yield,

and 3. combined intercrop yield must
exceed the combined sole crop yield.

In all the intercropping studies with
coconut, only the first situation was consider-
ed. The emphasis was that the yield of the
main crop of coconut should not decrease
due to the growing of intercrops.

Intercrops were sown/planted taking
advantage of the summer showers in April-
May or in the first week of June when the
south-west monsoon commenced on the
west coast of India. Crops like pulses,
which cannot withstand heavy rains, were
sown after the heavy rains were over in
August-September.  All these crops are
planted/sown leaving a circular area of 2 m
radius around the base of the palm (effective
root zone of the coconut) to facilitate the
application of inputs like fertilisers for
coconut. The package of practices adopted
for these crops is described in Table 2.

Input requirements

Varghese et al. (1978) reported the
results of a field experiment conducted at
CPCRI, Kasaragod, during 1967-70 in
which tapioca and elephant foot yam were
raised as intercrops in.coconut stands with
the following treatments: t;—no intercrop—
coconut manured, tz—intercrops grown—
only intercrop manured, and t3—intercrops
grown—coconut and intercrops manured.

Table 3. Effect of raising intercrop in coconut gardens ( Yield data for main crop and intercrop)
(Varghese et al., 1978)

Mean annual yield of coconut Mean yield
Intercrop Treatment Pre-treatment Treatment Response of intercrop
1964-67 1968-70  per palm (1967-70)
per palm per palm t/ha
Elephant yam Ty—No intercrop—coconut manured  47.0 384 - 8.6 —
Ta—Intercrop alone manured 49.2 33.1 -16.1 8.41
T3—Both crops manured 319 36.2 43 9.18
Tapioca T—No intercrop—coconut manured 46.5 35.8 -10.7 —
: Ta—Intercrop alone manured 50.1 340 -16.1 ., 2.85
33.0 5.08

T3—Both crops manured

33.4 047




The effect of the treatments on the perfor-
mance of coconut and intercrops is presented
in Table 3.

There was a general reduction in the
yield of coconut, which had passed the prime
bearing age. But there was no such reduction
when both the intercrop and coconut 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 (t7) com-
pared to that of 9.7 nuts in the plots where
there was no intercrop but coconut was
manured (t;) was due to the competition
for nutrients between the main crop and
intercrop. This was overcome by fertilising
both the crops as evidenced by the yield of
coconut in t3. ‘

Besides, the yield oftubers was also poor
when the intercrop alone was manured com-
pared to that in the plots where both the in-
tercrop and the main crop received fertilisers.

This study revealed that when intercrops
are grown, both the main and subsidiary
crops should be given the recommended
management practices, as if they were grown
as sole crops so as to ensure satisfactory
yields and profitability of the practice.

Tubers as intercrop

Among the intercrops, tropical tubers
like tapioca and elephant yam are the most
popular ones. One of the main reasons for
their popularity is that while the coconut
gives the farmer cash income, the tubers
grown as intercrops partially meet the food
requirements of the farmer’s family. Experi-
ments at CPCRI, Kasaragod and Coconut
Research Station (CRS), Pilicode have shown
that tapioca and elephant yam are the most
profitable among the intercrops.

Kannan and Nambiar (1976) reported
the result of experiments on intercropping
conducted at the CRS, Pilicode in coconut
stands aged about 50 years during 1967-75,
with tapioca, colocasia, rice, ragi and
groundnut. They observed increased pro-
duction of nuts and enhanced overall returns
from the coconut garden due to intercrop-
ping. The increase in nut yield ranged from
2.7% in groundnut intercropped plot to
30.3% in colocasia intercropped plots. The
results of their experiments are presented
in Table 4.

Among the various intercrops tried
tapioca gave the highest net return
of Rs 1503/ha. The coconut-colocasia/ragi

Table 4. Yield and returns from different intercropping systems (Kannan and Nambiar, 1976)

Yield of coconuts

nuts/palm/year Yield of  Addl Profit Total
Intercrop . intercrop  returns from additional
Pre- Treatmen- (kg/ha) from intercrop net profit
treatment tal period coconut  (Rs/ha) Rs/ha
1960-66  1968-74 (Rs/ha) g
Rice 59.9 70.8 850 1164 885 2019
Tapioca 55.9 61.0 15452 544 1503 2047
Colocasia 45.1 58.8 6250 1463 715 - 2178
Groundnut 58.9 60.5 965 150 455 605
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combination also resulted in substantial
increase in net addmonal returns

Need for mtercrop rotation

A field trial' was conducted at CPCRI,
Kasaragod from 1972 to.’77 to study the
effect of growing‘ tapioca and elephant yam
in the same plots year after year and growmg
these by rotation. -

Another expenment was also in pro-
gress from 1973 to 78 in which five tuber
crops, viz., taploca sweet potato, ginger,
elephant yam and turmeric were grown as

intercrops in coconut in different five yearly

rotations. The results of these experiments
were reported by Varghese et al (1978).

The data on the effect of growing
tuber crops on the yield of the main crop
of coconut are presented in Table 5. In the
first experiment, ‘the palms were more than
65 years old. The reduction in the yield of
coconut in the plot, where no intercrop was
grown, was 3 nuts/palm/year (6.2%). The

Table 6. Yield of tubers as intercrops

1

yield reduction in other treatments, except
the one in which elephant yam was grown
“ continuously was of the same magnitude.
But, where elephant yam was grown every
year, the coconut yield was lowered by 13.2%,
(9.0 nuts/palm/year). This showed that it is
preferable not to grow the same tuber as
an intercrop in the same coconut stand year
“after year, as it affects the yield of coconut.
In the second experiment, where five
year-five crop rotations were tried, the
coconut palms showed an increased yield
of 2.4 nuts/palm over the pre-experlmental
yield. It'is, therefore .evident that the main
crop of coconut was not adversely affected
when intercropping .was_taken up with
_tubers, provided rotation :of intercrops
‘and  proper management practlces were
adopted.

Yield of intercrops :
. .The.yield of 1ntercrops in the above two
‘experiments is presented in Table 6.

in coconut garden (Varghese et al., 1978)

) Yield in t/gross ha of coconut plantation

Intercrops grown

1973-74 1974-75 1975-76 1976-77  Mean
Tapioca (every yeér-no rotation) 5.8 2.6 6.2 - 3.2 ’ ,‘ ‘4.5
Tapioca altérnated with elephant yam 7.1 6.7 8.3 3.2 6.3
Elephant yam (every year no ‘rotation) 56 7.6 95 3.0 6.4
Elephant yam altérnated with tapioca 16.2 8.9 13.8 8.1 11.8
Rotation experiment :

(@) Tapioca ‘ 7.1 7.4 142 8.3 7.6%*
(b) Elephant yam 129 92 152 1.6 122
(£) Sweet potato ' 9.5 6.5 7.2 5.2 A
(d) Ginger = 11.6 3.9 NA* NA* 7.8
() Turmeric 10.9 NA 8.2 5.2 8.1
Greater yam 12.7 5.4 12.8 10.3 10.3
Lesser yam = ~90° 8.5 . 1.4 53 15
Colocasia . NA~ NA 118 6.6 .92
Chinese potato 60 66 67 30 .56

*Ginger crop was destroyed by soft-rot disease

**Mecan yield for 1973-74 and 1974-75 only.
NA: Not available
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When tapioca was grown every year, it
gave a mean yield of 4.5 t/ha (range 2.6-6.2
t/ha). But when rotated with elephant yam,
its mean yield was 6.3 t/ha (range 3.2-8.3
t/ha). Elephant yam also showed a similar
trend. Rotation with tapioca on alternate
years, increased the yield of elephant yam
to 11.8 t/hafrom 6.4 t/ha when it wasgrown
every year in the same field. In the second
trial where five year rotation was adopted,
these tubers gave still higher yields. Tapioca
variety M4 yielded 7.6 t/ha in 5 year
rotation, whereas variety H 165 gave the
highest yield of 11.3 t/ha. Similarly elephant
yam in 5 year rotation yielded 12.2 t/ha.

These results further emphasise the need
to adopt intercrop rotations rather than
growing the same intercrop year after year.

Feasibility studies were also conducted
with tubers like greater yam (Dioscorea
alata), lesser yam (Dioscorea esculenta),
Chinese  potato  (Coleus  parvifiorus),
and Colocasia (Xanthosoma sagitifolium).
These crops gave yields ranging from
5.6 to 10.3 t/ha and were also found compa-
tible with coconut.

Profitability and additional employment
The additional income and employment

opportunities that can be generated by
tropical tuber crops as intercrops in coconut
garden is presented in Table 7.

Even under rainfed conditions, a net
income of Rs 7,000-8,000 per ha
could be obtained by growing tuber
crops in coconut gardens. Elephant yam
followed by ginger gave the highest
total net return per hectare. How-
ever, ginger is highly susceptible to soft rot
disease, which can completely wipe out
the crop. Hence, adequate precautions
should be taken against this disease. Be-
sides the additional returns, these crops
provide additional employment for the
agricultural labour. Crops like elephant yam
and ginger are more labour intensive than
tapioca and sweet poiato. Elephant yam
doubles the employment potential per unit
area of land compared to sole crop of
coconut. o

An intercropping experiment with six
tubers was carried out in the laterite gravelly
soil at CRS, Pilicode. Maximum profit was
realised from elephant yam (Anonymous,
1979 b). The mean yield of intercrops were:
ginger 5.2 t, turmeric 7.2 t, sweet potato
1.0 t, elephant yam, 1.0 t, colocasia 0.7 t
and tapioca 7.0 t/ha.

Table 8. Effect of intercropping on the yield of coconut palms in a root (wilt)
affected garden (Menon and Nayar, 1978)

Yield of nuts/palm/year Percentage  Estimated net
Treatment increase/ response %

Pre-exptl. Exptl. period decrease

period

Control (no intercrop) 41.0 38.6 -5.8 —_
Tapioca 49.8 489 -1.8 4.96
Elephant yam 52.5 58.7 11.8 17.57
‘Yam 57.0 58.3 2.3 2.04



Root (wilt) affected area RTINS

Experiments conducted at CPCRI
Regional Station, - Kayangulam—an area
where coconut is affected by root (wilt)
disease—have revealed that tuber crops like
tapioca, elephant yam and yam can be grown
profitably as intercrops under disease affected
conditions (Menon and Nayar, 1978). . This
experiment was conducted in a 16 year old
coconut garden spaced 7.5x7.5m apart.
They were raised for three years from 1975.
The yield of the coconut palms during the
pre-experimental period and experimental
period are presented in Table 8.

Considering the overall response of
palms, there was no reduction in yield due
to intercropping. A slight increase in the
mean yield of palms was noticed in the plot
where elephant yam was cultivated(11.8 %)
followed by the plot where yam was
cultivated (2.2%).

The effect of intercropping on the number
of palms in different disease intensity groups
was also studied (Table 9). In the control plot,
during the course of three years, all the ap-
parently healthy palms had developed disease
symptoms. - -But in the intercropped plots,
some of the palms continued to be free from
disecase symptoms. The mean disease index
for the control plot increased from 34.2 to

36.1, indicating advancement of the disease.
Palms 1ntercropped _with tapioca also exhi-
bited a similar trend, but slightly larger
increase in disease intensity (32.1 to 37.3).
However, palms intercropped with elephant
yam showed a marginal reduction in disease
intensity from 37.0 to 33.3.

Yield and net profit

Tapioca variety H 165 gave the hlghest
tuber yield of 15.93 t/ha/year (Table 10).
Raising all the three intercrops was profi-
table. -Tapioca gave the highest net profit.
From the cost benefit analysis, it was found
that coconut--tapioca combination gave
the highest net return per rupee invested
(1:1.47).

All these experimental results establish
that tubercrops, especially, tapioca and
elephant yam can’ be profitably grown as
mtercrops in coconut gardens.

Rice

- Rice being the staple food of the local
populatlon efforts were made from time to
time to find out the possibility of growing
upland rice varieties as an intercrop in
coconut gardens. One of the earliest reports
on raising rice as an intercrop in coconut
gardens from Nileshwar (Anonymous, 1934)
was not very encouraging as the grain yield

Table 9. - Effect of intercropping on number of palms under- di ﬂerent dlsease intensity groups

(Menon and Nayar, 1978):

| T (% oft oy - -
Group " Control Tapioca Elephant yam :Ya;n
1975 1977 1975 1977 1975 1977 1975 1977
Apparently healthy - . 13.33 — 18.36 10.22 12,00 B 13.00 . 526 16.66
Diseased early 26.67 .26.66 20.40 18.36 20.80 22.00 21.05 22.23
Diseased middle 40.00 .40.82 40.82 51.02 42.38 33.00. . 60.52. 41.66
Diseased advanced 2000 3333 2040 2040 23.82 35.00 1317 19.45
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was only 160 kg/ha. However, upland rice
variety Kattamodan was successfully grown
as an intercrop in coconut garden at
CRS, Pilicode and among the various
grain crops tried, rice sown in June
was found to be the best (Anonymous,
1942). It gave a grain yield ranging from
423 to 749 kg/ha under coconut compared
with 755 to 1208 kg/ha in the open.

Although these trials showed that up-
land varieties can be grown successfully as
intercrops in coconut gardens, the unsatis-
factory early growth due to inadequate
summer showers resulted in low yields of rice
varieties PTB 29 and PTB 30 (Anonymous,
1960).  Experiments were conducted at
CPCRI, Kasaragod from 1976to *78 to spot
out suitable variety or varieties of upland
rice for intercropping in coconut gardens.
Three varieties of rice of about 110 days
duration, viz., Rohini, Chennellu and Culture
12814 were tried. The yield data are given
in Table 11.

Table 11, Yield of three upland rice varieties
as intercrops in coconut garden

Yield (kg/ha)

Variety 1976 1977 1978 Mean
Rohini 1926 1586 1427 1646
Chennellu 1840 1005 849 1231
Culture 12814 1703 1036 1170 1303

Variety Rohini which gave the highest
mean yield of 1646 kg/ha of coconut planta-
tion was found to be the most suitable and
remunerative, The sowing was done im-
mediately after the onset of the monsoon
rains.

Banana

Krishna Marar (1964) reported that

banana was popular as an intercrop in

Andhra Pradesh, Tamil Nadu and Kerala.
In Andhra Pradesh, banana was the most
common intercrop in areas where irrigation
facilities were adequate. It gave an yield of
1200 to 1300 bunches per ha/with an average
net profit of Rs 500-750/ha (Anonymous,
1964). Narayanan and Louis (1965) found
that in parts of Tamil Nadu, banana was
always grown as a mixed crop in young
coconut plantations.  Kuttappan (1971)
conducted a small survey among the coconut
growers having less than one hectare and
growing banana as an intercrop, and con-
cluded that up to 1000 banana plants could
be raised in one ha of coconut garden,
if the density of coconut was restrict-
ed to 125 palms/ha. Banana gave a net
additional income of Rs 1,000 on an
average at the 1971 rates.

Experiments were conducted at CPCRI,
Kasaragod to screen and find out the banana
varieties best suited for intercropping. Four
varieties, viz., Dwarf Cavendish, Grosmichel,
Peda Pacha and Nendran were tried. The
yield data are presented in Table 12.

The data showed that Grosmichel and
Peda Pacha were the highest yielders during
1976, whereas Dwarf Cavendish'gave higher
yield during 1977. But all the varieties gave
very poor yields during the third year,
indicating that to get satisfactory yields,

Table 12. Yield of banana raised as intercrop
in coconut garden

7/

Weight of fruits per bunch (kg)

Variety Plant crop Ratoon
1976 1977 1978
Dwarf Cavendish 5.5 71 2.
Grosmichel 10.0 4.7 25
Peda Pacha 1.5 6.8 2.0
Nendran 5.2 4.7 —_




bbanana should be replanted after the first
fatoon Crop.

F At Veppankulam, Tamil Nadu, banana
varieties Kanchi and Karpooravalli perform-
led well in coconut garden, giving an yield
of 11.4 kg of fruits/bunch. But the variety
¥Dwarf Cavendish failed to establish (Anony-
Emous, 19785). Krishnaji et al. (1976) have
kreported that banana grown as an intercrop
Fin coconut gave a net profit of Rs 2905 per
fha and provided an additional employment
.of 132 man days and 6 woman days per ha

f per year.
) At CRS, Pilicode, banana varieties
- Robusta, Nendran, Njalipoovan and

t Palayankodan were grown as a rainfed crop
i on the laterite gravelly soil (Anonymous,
f. 19795). A randomised block design with
' five replications was adopted. The yield data
are given in Table 13.

~ Table 13. Yield of banana varieties as rainfed

intercrop

Mean No. of No. of

Banana variety weight per hands per fingers per
bunch (kg) bunch bunch
Robusta 6.57 6.9 78.2
Nendran 5.77 51 50.0
Njalipoovan 5.31 6.7 90.1
Palayankodan 6.50 9.2 118.7

Source: Kerala Agricultural University, 1979.
Research Report for 1977, Vellanikkara,
Trichur, India

The vyield was low because of the
moisture stress experienced during the flower-
ing and fruit maturing stages. 1t appears
that banana as a rainfed intercrop in laterite
gravelly soil may not be successful.

Millets
A lot of interest was evinced on the
possibilities of raising miillets as intercrop
2

17

in coconut gardens during the thirties.
However, in subsequent years, with more
and more emphasis on tuber crops and peren-
nials like cacao, nutmeg, pepper, and cinna-
mon, the interest in millets diminished.

The initial studies at Kasaragod during
1930-31 and 1931-32 showed that ragi was
not a profitable intercrop. It gave an yield
of only 292 and 236 kg grain per ha respecti-
vely, during the above years (Anonymous,
1932),

Elaborate experiments were conducted
at the CRS, Pilicode, on the intercropping
of millets in coconut gardens. During
193940 to 1941-42, intercropping trials
were carried out with various millets like
tenai, samai, ragi, cholam, kudiravali, pani-
varagu, cumbu, and varagu (Anonymous,
1941, 1942 and 1943). These millets were
also grown in the open to study their compa-
rative performances. Different dates of
sowings were also tried. Howevyer, one lacu-
na inthe above studies was that no published
information is available regarding the
yield of coconut under the different inter-
crops. The yield data of these crops are sum-
marised in Table 14.

The data presented in the table show
that sowing of the various millets at the
beginning of the monsoon was more advan-
tageous than sowing late. During 1941-42,
sowing in early May and at the beginning
of south-west monsoon (last week of May) .
were successful, but sowing in August
first week was a complete failure. Among
the millets varagu (Paspalum scrobiculatum)
scemed to be the best suited for the
west coast of India. However, due
to the poor market demand from the
local population which did not relish this
millet, there was little scope for popularising
this millet. One interesting point to be noted
is that most of these millets gave equal or
better yields under coconut compared to
their yields in the open. Besides, in most of
the cases, the yield of straw was very high
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ndicating  excessive vegetative growth due
o the continuous rains received during the
nONSOon.

Recently efforts were made to grow ragi
s an intercrop in coconut at Thanjavur
Tamil Nadu). However, the two varieties
ried EC 4847 and EC 4849 gave very
poor yields of 175 and 570 kg of grains/ha
(Anonymous, 1978b).

Pulses

Since growing pulses have the added
advantage of fixing atmospheric nitrogen,
trials were conducted from earlier days to
grow pulses as intercrops in coconut stands.
Experiments carried out at Kasaragod during
1930-31 showed that horse gram, grown as
a grain crop, gave a poor yield of 85 kg/ha
(Anonymous, 1932). During 1932-33 red
gram gave a green matter yield of 1480 kg/ha
and was found to be the better green manure
crop among the various intercrops tried,
viz.,, red gram, soybean, sunflower and
Crotalaria paniculata (Anonymous, 1934).

Trials were conducted at CRS, Pilicode
with seven pulse crops, viz., black gram, dew
gram, green gram, red gram, pillipesara,
horse gram and cowpea during 1939-40.
Among these, except red gram, all others
failed completely. Red gram gave an yield
ranging from 133-454 kg/ha (Anonymous,
1941). Iis yield in 1940-41 was very poor,
i.e. 19-57 kg/ha (Anonymous, 1942).

During 1976-77, experiments were con-
ducted at Regional Coconut Research
Station, Arsikere with different pulses, viz.,
cowpea, horse gram, red gram and green gram.
Among these cowpea (Var. C 152 and C 448)
.and red gram (Hybrid 3C) gave satisfactory
yields (Anonymous, 1978a). At Veppan-
kulam also the performance of cowpea var.
C 152 was encouraging, whereas the other
pulses like cowpea var. PLS 370, red gram,
black gram, green gram, and soybean (EC
39821) gave very poor yields (Anonymous,
1978a).

EXperime‘fifQ‘Wéi'é conducted at CPCRL; 2
Kasaragod during- the last few: ‘years.fo
screen the different pulses and their varieties
as intercrops. During 1974 horse gram gave
an encouraging yield of 355 kg grain/ha
whereas "the yield of black gram was poor
(72 kg/ha) (Anonymous, 1975).

During 1975 a trial was conducted to
find out the proper time of sowing and to
evaluate the varieties for intercropping. The
results showed that cowpea, var. 779 could
be sown during the last week of September
as a rainfed crop under normal conditions
of rainfall. Soybean var. Davis sown in
September second week alone came to
harvest. The subsequent sowings dried up
before harvest (Anonymous, 1976). )

Similar studies were conducted during
1976 also. Trials were conducted with three
varieties of cowpea, two varieties of black
gram and three varieties of green gram, sown
at fortnightly intervals from mid-August.
The yield of these crops is presented in
Table 15 (Anonymous, 1977). '

Another trial was also conducted with
seven varieties of red gram sown at fort-

Table 15. Grain yield of pulses grown as inter-
crops during 1976

Yield at different dates of sqwing

Crop/variety (kg/ha)
16-8-1976 1-9-1976
Cowpea
- 179 75 83
New Era 300 267
Kunnamkulam 500 467
Green gram . .
Philippines —_ -
PS 7 117 67
PS 16 300 250
Black gram
‘81 58 58
T9 317 233




nightly intervals at CPCRI, Kasaragod
during 1976. Late August or early September
sowing appeared to be the best.

The results of the various experiments
presented so far indicated that pulse crops
were best sown immediately after the heavy
rains i.e. second fortnight of August. Some
of the pulses like cowpea appear to be
promising intercrops. = However, further
trials are required before any final conclu-
sion is drawn and valid recommendations
are made. Though the legumes are known
to enrich the soil by fixing atmospheric
nitrogen, information on the influence of
intercropping with pulses on soil fertility
status is scanty.

Oilseeds

Though India has achieved a spectacular
increase in the production and productivity
of cereals, the production of oilseed crops
is unable to keep pace with the increasing
demand for vegetgble oil. Intercropping
with oilseed crops like groundnut in coconut
gardens offer excellent possibilities in this
regard.

Trials were conducted at Kasaragod
and Pilicode during the thirties and early
forties for finding out the suitable oilseed
crops and their varieties for intercropping
in coconut plantations. These trials were
confined to three popular annual oilseed
crops, viz., groundnut, gingelly and castor.

Among these, efforts to grow castor
proved unsuccessful both at Kasaragod and
Pilicode probably because the crop varie-
ties were not tolerant to shade (Anonymous,
1934; and 1941).

Gingelly proved only partially successful.
The crop grew fairly well and gave moderate
yields. It yielded 97 kg/ha in August sowing
and 278 kg/ha in June sowing during
1940-41.

Successful growing of groundnut as an
intercrop in coconut gardens was reported
by Sahasranaman (1964) and Kannan and

Nambiar (1976). The studies carried out
on intercropping with groundnut in coconut
garden reveal some interesting information.

During 1930-31 groundnut, raised as
an intercrop in coconut at Kasaragod grew
up well. However, it was ploughed in during
October, because it was thought that the
crop will deplete the soil moisture and will
have an adverse effect on coconut palms if
kept longer (Anonymous, 1932). Ground-
nut was raised as intercrop at Pilicode
during 1939-42 and gave yields ranging
from very low yields to very good yield of
1364 kg/ha. These results established that
groundnut can be successfully grown, if
sown during the first fortnight of May and
then adequately managed.

Sahasranaman (1964) reported that
groundnut var. TMV 2 when grown as an
intercrop in coconut garden at CPCRI
Regional Station, Kayangulam yielded 600
kg/ha and gave an additional net profit of
Rs 183/ha (at 1964 prices). Besides it helped
to suppress the weed growth and kept the
soil in good tilth for a major part of the year.

Kannan and Nambiar (1976) reported
that groundnut, grown as an intercrop,
increased the yield of main crop of coconut
from 59 nuts/palm/year in the pre-treatment
period to 60.5 nuts/palm/year during the
treatment period. It gave an yield of 965
kg pods/ha resulting in an additional net
profit of Rs 455/ha. Besides, it provided
employment to the tune of 75 man days and
90 woman days per season.

Leela and Bhaskaran (1978) reported
the results of intercropping studies with
groundnut in coconut gardens. Groundnut
variety TMV 2 was grown in a garden of
middle aged palms in the red sandy loam
soil of CRS, Nileshwar during May-Septem-
ber for two years ,viz., 1972 and 1973. The
recommended package of practices were
followed.

Groundnut gave an yield of 1326 kg
of pods and 1448 kg of haulms per ha of



' oconut garden. Projecting this yield on the
 basis of effective land occupation of 72%,
-the sole crop yield worked out to 1842 kg/
; ha. This was as good as the yield of a
 good sole crop of groundnut in the open
* under rainfed condition.

Besides, intercropping with groundnut
 helped to skip certain operations for the main
- crop of coconut like two ploughings during
. May and September, and liming. When the
- cost of these operations are added to the
'~ returns from groundnut, the net additional
- returns work out to Rs 2773 per ha.

] In addition, weed growth was suppressed
by 61 % in the intercropped area. It was more
pronounced on monocot weeds (85.2%) than
on dicot weeds (33.0%).

Leela and Bhaskaran (1978) have also
carried out studies on the nutritional status
of the soil in plots with and without inter-
crop (Table 16).

Table 16. Post-treatment nutritional status
of soil and weed growth in plots
with and without intercropping
(Leela and Bhaskaran, 1978)

Nutrier With Without
lutrlelzt intercrop intercrop
clemen (ppm) (ppm)
N 815 645
P 571 419
K 378 318
Ca 601 518
Type of weed Weed growth
Dry matter (kg/ha)
Dicot 485 724
Monocot 125 845
Total 610 1569

hamiiend

The data clearly showed that intercrop-
ping with groundnut resulted in the
higher availability of the nutrients in soil.
This could be attributed to the fixa-
tion of atmospheric nitrogen by groundnut
and addition of organic matter to the soil
which facilitate greater microbial activity.

Thus, growing groundnut as an inter-
crop in coconut stand was not only highly
remunerative but also had beneficial effects
on the productivity of coconut and fertility
of soil.

During 1973 sunflower was grown as
intercrop in coconut at CPCRI, Kasaragod.
Though the early growth was satisfactory,
rain water dripping from coconut leaves
affected their performance (Anonymous,
1974),

Other crops

In an observational trial to find out the
comparative performance of pineapple (Kew)
as an intercrop with and without summer
irrigation at CPCRI, Kasaragod, the number
of fruits harvested per unit area and the
weight of fruits was considerably higher in
the irrigated crop. In the irrigated plot, 33 %
of the plants gave fruits, with a mean weight
of 1.54 kg. The fruiting was less than 1%
and the mean fruit weight was 0.71 kg in the
rainfed crop (Anonymous, 1979a).

In experiments conducted at Regional
Coconut Research Station, Arsikere, raising
potato (Chandramuki) during the monsoon
season, followed by chilli gave the highest
net income of Rs 5,300/ha even though the
yield of potato was lower than the normal
yield. Hybrid maize followed by bengal
gram gave a net income of Rs 3,855/ha. In
another experiment at the same place,
soybean+wheat and groundnut-}-wheat
sequences gave high net incomes of
Rs 2,600 and Rs 2,450 per ha, respectively
(Anonymous, 1978b).

Sahasranaman (1961) reported that chilli
was a profitable intercrop in coconut gardens.



A net income of Rs 100 per ha at the then
prevailing price was obtained.

Sethi (1963) suggested that Andrews
variety of sea island cotton could be grown
as an intercrop in coconut gardens.

Sen (1956) reported that arrow root
often grew wild in coconut gardens of West
Bengal. He opined that with little more care,
it could be made a source of profit to coconut
growers,
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Elephant yam intercropped in coconut garden



