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Coconut based cropping system model with spices and tuber crops -
A novel approach for higher economic return
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ABSTRACT

To improve the economic status of the coconut farmers and to make coconut cultivation profitable through adoption of coconut-
based cropping systems, a three years field experiment was conducted at ICAR-All India Coordinated Research Project on
Palms, HRS, Mondouri,BCKV under a 36 years old coconut plantation during the year 2016-2018 to develop a location-
specific coconut-based integrated cropping system model along with its effect on coconut productivity and economic returns.The
treatments comprised of seven models like Model-1 (M1):Coconut+ Black pepper+ Sweet potato+ Onion, Model-2 (M2): Coconut+
Black pepper+ Turmeric+ Elephant Foot Yam, Model-3(M3):Coconut+ Black pepper+Ginger+ Colocasia, Model-4(M4):
Coconut+ Black pepper+ Coriander+ Sweet Potato, Model-5 (M5): Coconut+ Black pepper+ Chilli, Model-6 (M6): Coconut+
Black pepper + Onion+ Potato and Model-7(M7): Coconut (sole) in RBD with four replications. Yields were recorded for both
the coconut and intercrops and economics were also worked out. Out of the seven models maximum projected mean nut yield of
18550 numbers ha-1 was recorded in the crop combination Coconut+Black pepper+Turmeric+Elephant Foot Yam (M2) followed
by M3(18536.7numbers ha-1). Yield of dry black pepper was recorded maximum of127.67 kg ha-1 in M3 (Coconut+ Black pepper+
Ginger+ Colocasia). Even highest B: C ratio of 1.91 with a maximum net income of Rs.410018 ha-1 available land was also
recorded in model M3. The above system indicated that under coconut-based cropping system Black pepper, Ginger, Turmeric,
Elephant Foot Yam can be grown successfully and out of the seven models M3(Coconut+ Black pepper+ Ginger+ Colocasia)
was more remunerative and recommended for West Bengal condition.

Keywords: B: C ratio, black pepper, coconut, colocasia, EFY, ginger, turmeric

Coconut farming gradually is becoming non-
profitable enterprises due to fluctuation of coconut,
copra and coconut oil prices. As a result, to improve the
economic status of the coconut farmers and to make
coconut cultivation profitable adoption of coconut based
multiple cropping systems is a viable option. Coconut
(7.5m x 7.5m) palms being widely spaced, provides
sufficient scope for intercropping of different annual
and perennial crops. Growing of different crops inside
the coconut garden is an age-old practice and this idea
is evolved in response to the pressure of shrinking land
resource base coupled with a high population density,
which necessitated a conscious attempt by farmers to
achieve their goals by living within biophysical,
ecological, and economic constraints. Maheswarappa
et al. (2000) reported that based upon the rooting pattern
of coconut over 95 per cent of the roots are found in the
top 0-120 cm, of which 19 and 63 per cent of roots are
confined to 0-30 cm top portion of the soil within a depth
of 30-90 cm, respectively. The active root zone of a
coconut tree is confined within the radius of 2 meters
from the bole and coconut root footage only in 25 per
cent of the land surface laterally (Rethinam,

2001).Therefore, the remaining 75 per cent of the land
area can be used effectively for raising of intercrops.
Cropping systems aim at crop diversification and
intensive cropping in interspace available in the coconut
and utilization of available natural resources like soil,
water, light and other inputs such as fertilizers, labor
etc., are efficiently utilized to produce nuts, edible and
non-edible products in a profitable way. High-density
multi-species cropping system (HDMSCS) involving
several species of seasonal, annual, and perennial crops
thus evolved to meet their demands and to achieve highly
efficient use of resources (Bavappa et al., 1986). The
choice of crop components are mostly influenced by
the household preferences and also by climatic
requirements and dietary habits.With this idea the
technique of growing intercrops in coconut plantation
has already been standardized by Nelliat (1979). In
coconut gardens, the utilization of photosynthetically
active radiation is 40 per cent and soil space is 23 per
cent where the rest can effectively be tapped through
companion crops (Shanmugasundaram and
Subramanian, 1993). Growing of seasonal, annual and
perennial crops in the interspace of coconut was reported
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remunerative by many researchers (Nair, 1979;
Liyanage, 1974 ; Bavappa, 1976; Varghese et al., 1979;
Santhirasegaram, 1967 and Shanthamallaiah et al.,
1982). The basic natural resources like soil and sunlight
available in coconut garden are not fully utilized under
mono-cropping system. Intercropping is one of the
agronomic strategies for efficient utilization of resources
other than higher farm income. Considering the above
the following experiment on coconut-based cropping
system model with spices and tuber crops was conducted
with the following objectives:
 To develop location specific coconut based

integrated cropping system model for different agro-
climatic regions

 To assess the effect of the cropping system model
on the productivity of coconut

 To work out the economics of the model

MATERIALS  AND METHODS
The experiment was laid out in RBD with four

replications in COD X WCT experimental plot of AICRP
on Palms, HRS, Mondouri, BCKV of a 36 years old
plantation during July 2016-June 2018. The
experimental site comes under the subtropical humid
climate, situated at 23.50 N latitude and 890 E longitude
with an average altitude of 9.75 meters above MSL.
The soil of the experimental site was clay loam, well-
drained with pH6.6. The treatments comprised of
intercropping of coconut in seven models like Model-
1(M1): Coconut+Black pepper (BP)+Sweet potato+
Onion, Model-2(M2): Coconut+Black pepper+
Turmeric+ Elephant Foot yam (EFY), Model-3 (M3):
Coconut+Black pepper +Ginger+ Colocasia,Model-
4(M4): Coconut+Black pepper+Coriander+Sweet
Potato, Model-5 (M5): Coconut+ Black pepper+ Chilli,
Model-6 (M6):Coconut+Black pepper+Onion + Potato

and Model-7(M7): Coconut (sole).Yields were recorded
for both the coconut and intercrops.The economics were
worked out accordingly to find out a feasible
intercropping system in coconut plantation under new
alluvial zone of West Bengal. FYM @ 15 tonnes
ha-1 along with recommended dose of fertilizers like for
coconut @ 88.5:43.75:132 kg NPK ha-1as well as for
other intercrops like EFY@100:80:100 kg NPK
ha-1, Potato @ 125:100:125kg NPK ha-1, Onion @125 :
100:125kg NPK ha-1, Sweet potato @ 40:80:120 kg
NPK ha-1.,Turmeric@60:50:120 kg NPK ha-1, Ginger
@62.5:25:25 kg NPK ha-1, Black pepper
@ 100:40:140kg NPK ha-1, Colocasia@ 40:60:120 kg
NPK ha-1, Onion@ 150:80:80 kg NPK ha-1 and
Coriander@20:40:20kg NPK ha-1 were applied as
package of practices. All the required organic manures
and inorganic fertilizers were applied in two equal splits
during May-June and September-October months in
case of coconut and black pepper and in case of  elephant
foot yam, turmeric, chilli and ginger 1st dose was applied
at the time of land preparation and rest 28-30 days after
planting in the month of April and in case of onion,
potato, sweet potato and coriander 1st dose was applied
at the time of land preparation and rest 28-30 days after
planting during mid-December in each year. Cultural
operations and other plant protection measures were also
undertaken as per the need of the cops. Observations
on yield of the base crop as well as the intercrops, cost
of inputs used and economic returns as per prevailing
market prices, B: C ratio etc., were recorded and
analyzed during the season.The coconut equivalent yield
(CEY) of intercrops, system productivity as well as
economics was worked out for different crops based on
prevailing market price of input (Naveen Kumar et al.,
2017).

Coconut equivalent yield of inter crops (Kg ha-1) = 

Total system productivity = Yield of coconut (Nuts ha-1) + 

RESULTS AND DISCUSSION
Three years mean data (2016-2018) presented in

table 1 on projected yield of main crop (coconut)
indicated that the nut yield realized in the coconut-based
cropping system model did not differ significantly
among the treatments during the study period.Out of
the 7 models, under coconut-based cropping system
maximum projected nut yield of 18536.6 numbers
ha-1 was recorded in the model-3 (M3- Coconut+Black

pepper +Ginger+ Colocasia) followed by model-2 (M2-
. Coconut+Black pepper+Turmeric+ Elephant Foot yam
(18550numbers ha-1) and lowest coconut yield of
17880.5 numbers ha-1 was recorded in the crop
combination of Coconut+Black pepper + Onion+Potato
under model-6 (M6). The nut yield indicated that over
the years, there was marginal increase or decrease in
the yield under all the treatments or models. The mean
maximum projected yield of dry black pepper was

Ghosh et al.
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Coconut based cropping system model
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registered under model-3 (127.7 kg ha-1) and lowest in
model-6 (81.6 kg ha-1). The mean maximum projected
yield of sweet potato per ha available land was recorded
under model-4 (7.29 tons ha-1) and minimum in model-
5 (6.9 tons ha-1). The highest mean projected yield of
onion was recorded under model-1(6.31tonnes ha-1) and
lowest in model-6 (5.8 tons ha-1).The system also
recorded projected turmeric yield of 7.5 tonnes ha-1

available land in model-2 (M2), elephant foot yam 22.2
tons ha-1 available land (M2), ginger 8.4 tonnes ha-1(M3),
colocasia 7.9 tonnes ha-1(M3), coriander 0.6 tonnes ha-

1(M4), chili 2.4 tonnes ha-1(M5) and potato 7.6 tonnes
ha-1(M6).

Coconut equivalent yield of intercrops and total system
productivity

Coconut equivalent yield (CEY) of the intercrops
and system productivity of coconut-based cropping
system were worked out and is presented in Table 1 and
2. The three years mean coconut equivalent yield of
intercrops showed a significant difference among the
cropping sequences. Cropping sequence in M3
(Coconut+Black pepper +Ginger+ Colocasia) recorded
highest coconut equivalent yield of 38003.7 nuts ha-1and
system productivity(67963 nuts)followed by
M2sequence (Coconut+Black pepper+ Turmeric+
Elephant Foot yam.) with CYE of 25002.7 nuts ha-1and
system productivity of 61883 nuts, respectively. This
higher coconut equivalent yield and higher system
productivity in these cropping sequences may be
attributed due to relatively better performance of the
companion crops other than the main crop and also better
market prices for their produce. As all these companion
crops are long durational in nature needs regular
irrigation for long time maintenance other than fertilizers
which might have a positive effect on higher nut yield
in these two sequences here. Similar increase in coconut
equivalent yield in coconut-based cropping system was
reported by Basavaraju et al. (2008) and Krishna Kumar
et al. (2011).

From the economic analysis presented in Table 2, it
has been observed that out of seven models, the model-
3(Coconut+ Black pepper+ Ginger+ Colocasia)
recorded maximum cost of cultivation (Rs. 329553
ha-1available land), maximum gross income (Inter crops
+ coconut) of Rs. 739571ha-1, mean highest net income
(Rs.410018) and mean maximum Benefit Cost ratio
(1.91). Hence, the model-3 was most remunerative.
Ghosh and Bandyopadhyay (2011) also reported that
Coconut+ black pepper+ pineapple (e.g., Model-V) was
more remunerative with the highest net return of Rs.
45600 ha-1 followed by Model-IV (Rs. 36050 ha-1).

This result indicated that crop diversification could
help the farmers to realize better returns even if the priceTa
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It is well accepted that intercropping system under
coconut is more profitable than mono-cropping, which
promises to the farmers with additional productivity of
crops, besides additional employment generation.
ginger, turmeric, colocasia, and elephant foot yam can
be recommended as companion crop along with black
pepper in coconut-based cropping system model for
better economic return and Coconut +Black Pepper +
Ginger + Colocasia combination was excellent in terms
of B: C ratio (1.91) and Net income (Rs.410018 ha-1).
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