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INTRODUCTION 
Coconut (Cocos nucifera L.) is the most significant plantation
crops of the tropics and subtropics, commonly referred as the
"Kalpa Briksha" because of its diversified uses ranging from
food, oil, and drinks to coir, wood, and biofuels. Its economic,
nutritional, and social importance endows it with a central role
in livelihoods in many coastal and agricultural areas. Coconut
was traditionally grown as a monocrop, with palms planted at
a spacing of 7.5m ×7.5m. Being a small holders’ crop in India,
when grown as a monocrop, does not provide adequate income
and gainful employment to the dependent families.  The adult
palm of sole crop of coconut spaced at the above spacing
effectively uses only 22.3 per cent of land area, while the
average air space utilization by the canopy is about 30 per cent
and solar radiation interception is 45-50 per cent. Thus, the
plantation offers brilliant opportunities for inclusion of
compatible component crops for effective utilization of natural
resources. In humid tropics, higher efficiency of utilization of the
basic resources of crop production viz. land, solar radiation and
water can be achieved by adopting intensive cropping systems.

Therefore, the incorporation of appropriate intercrops in coconut
farms is a sustainable agriculture approach. It maximizes economic
benefits alongside ecological management and enables farmers to
attain stability in response to unstable market prices and climatic
shocks. With the use of suitable crops and effective management
practices, coconut-based intercropping systems have the potential
to increase productivity, profitability, and environmental
sustainability.
Objectives of Intercropping in Coconut Gardens
Improve Land Use Efficiency
Intercropping enables farmers to utilize land optimally by growing
compatible crops between coconut rows. This ensures that each unit
area is utilized for overall productivity, minimizing wastage of space
in the early, less productive years of coconut palms.
Improve Farmers' Income
Through growing several crops at once, intercropping creates extra
income streams. High-value, short-duration intercrops like
vegetables, pulses, spices, or medicinal crops can earn revenue even
before coconut palms are of bearing age, enhancing farm
profitability.
Enhance Soil Fertility and Organic Matter
Intercrops have diverse root systems that improve soil structure,
nutrient cycle, and microbial activity. Legume intercrops are
responsible for nitrogen fixation, while organic residues of multiple
crops improve the contents of soil organic matter, enabling
sustainable soil health.
Minimize Weed Growth and Soil Erosion
Weed suppression by cover provided by intercrops minimizes the
use of herbicides and labor for weeding. Intercrop root systems
further prevent soil erosion and preserve soil moisture by binding the
soil.
Offer Year-Round Job Opportunities
Intercropping provides year-round farm work, providing job
opportunities for farm families. Constant work in planting, weeding,
harvesting, and post-harvest processing raises labor efficiency and
enhances livelihoods.
Suggested Plan for Coconut Intercropping
Coconut Row Spacing
Leave a row spacing of 7.5–8 meters for coconut rows to provide
adequate penetration of sunlight, air movement, and easy
mechanized or manual intercultural work. Space within a row,
maintain sufficient space between individual coconut trees (usually
7–8 m space) in order to maintain healthy growth and best yields of
nuts.
Choice of Intercrops
Make use of interspaces among coconut plants for the production of
short-duration, shade- tolerant crops, including vegetables (tomato,
brinjal, okra), legumes (cowpea, green gram), or spices (ginger,
turmeric). Select such crops that grow and mature rapidly so that
they do not compete too much with coconut for nutrients, water, and
light. Use sequential or rotational cropping to optimize land use
efficiency on a year-round basis.
Drainage Management
Where there is high rainfall or waterlogging, put up shallow
drainage channels along the coconut rows or across the landscape
to avoid water accumulation. Proper drainage lessens root rot risk,
fungal infections, and nutrient leaching, allowing coconut and
intercrops to grow well.
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Intercropping cultivation of compatible crops in the gap between
coconut palms has come up as a promising approach to increase
coconut garden profitability and sustainability. With the inclusion
of short-duration and high-value crops like vegetables, pulses,
spices, and medicinal plants, farmers can earn extra returns in
the initial years of coconut establishment when the palms are
still not well productive. Intercropping also contributes to efficient
land use, as it maximizes the yield per unit area without
compromising the growth of coconut palms.
Aside from economic gains, intercropping has large ecological
and agronomic benefits. It enhances soil fertility through the
incorporation of organic matter, nitrogen fixation (for leguminous
crops), and increased microbial activity. It alleviates soil erosion,
retains moisture, and facilitates weed and pest control through
crop diversification. Additionally, intercropping assists in risk
reduction, as failure of one component does not totally
undermine aggregate farm production.



Category Recommended Crops

Vegetables Okra, brinjal, chilli, tomato,
cucurbits, cowpea

Spices & Medicinals Ginger, turmeric,
  black pepper 

Fruits Banana, pineapple,
  papaya, guava  

Fodder Crops Napier grass, guinea
  grass, cowpea

Other crops  Cocoa, nutmeg, clove,
  coffee (in suitable regions)

Irrigation and Fertilizer Management
Apply adequate irrigation to meet the water requirements of both
coconut palms and intercrops, especially during dry spells or critical
growth stages. Use balanced fertilization, considering the nutrient
demands of coconuts and intercrops. Organic manures or
biofertilizers can be used to improve soil fertility sustainably.
Regular soil testing is recommended to fine-tune fertilizer
application for optimal growth and yield.
Other Layout Considerations
Leave clear access ways (1–1.5 m wide) for simple intercrops
weeding, harvesting, and pest control. Do not plant intercrops in
dense stand near coconut stems (in 1.8m radius ) to minimize
competition for nutrients. Incorporate leguminous cover crops in the
interspaces during off-season times to increase soil nitrogen levels
and minimize erosion.
Suitable Intercrops
Selection depends on age of palms, spacing, and soil-climate
conditions.

Additionally, using coconut husk mulch around the base of the
palms and intercrops helps conserve soil moisture, suppress weed
growth, and gradually release nutrients over time, supporting
sustained crop growth and productivity.
Fertilizer Management
Fertilizer application should be carefully planned to meet the
specific nutrient requirements of coconuts and the intercrops
separately. Splitting the fertilizer doses rather than applying them
all at once ensures that each crop receives nutrients when needed,
which reduces nutrient losses through leaching and increases
uptake efficiency. For nitrogen in particular, multiple split
applications are highly beneficial, as they prevent excessive
leaching and provide a steady nutrient supply to the plants.
Incorporating biofertilizers, such as Azospirillum, phosphate-
solubilizing bacteria, or mycorrhizal fungi, further enhances
nutrient availability and supports sustainable soil fertility
management.
Efficient Irrigation Practices
Irrigation should be designed to deliver water efficiently to the root
zones of both coconut palms and intercrops. Drip irrigation or
basin irrigation systems are ideal, as they minimize water
wastage while ensuring adequate soil moisture for optimal crop
growth. Scheduling irrigation based on soil moisture levels and the
specific water requirements of each crop helps maintain water-
use efficiency, particularly during dry periods. In areas with high
rainfall, proper drainage systems must be maintained to prevent
waterlogging, which can damage roots and reduce overall yield.
Economic & Ecological Benefits of Coconut Intercropping
Coconut intercropping provides higher income per unit area, as
farmers can earn additional revenue from short-duration
intercrops while waiting for the coconut palms to reach full
maturity. By growing multiple crops together, it ensures better
resource utilization, making the most of available sunlight, water,
and soil nutrients, so that both the coconut palms and intercrops
grow efficiently without unnecessary competition. Intercropping
also contributes to reduced pest and disease incidence, because
the presence of diverse plant species disrupts pest life cycles and
minimizes the risk of large-scale outbreaks.
Moreover, the practice promotes enhanced soil fertility and
biodiversity, as the addition of organic manures, the cultivation of
legumes, and the use of cover crops enrich the soil with essential
nutrients and support beneficial soil organisms. Finally, coconut-
based intercropping enhances climate resilience by creating
diversified cropping systems that buffer the farm against the
adverse effects of drought, erratic rainfall, and market fluctuations,
thereby making the farm both economically stable and
environmentally sustainable.

CONCLUSION
Coconut-based intercropping is not only a sustainable and
profitable farming practice but also a holistic approach to
improving overall farm productivity and resilience. By
integrating compatible crops such as fruits, vegetables,
pulses, spices, and medicinal plants between coconut palms,
farmers can maximize the use of sunlight, soil nutrients, and
water resources, thereby increasing the overall output per
unit area.
This system enhances soil health by improving organic
matter content, reducing erosion, and supporting beneficial
soil microorganisms. Intercropping also reduces the risk of
total crop failure as multiple crops are grown
simultaneously, spreading economic risk over the growing
season.
Moreover, coconut-based intercropping provides year-round
income and employment opportunities, especially for
smallholder farmers, while contributing to biodiversity and
ecological stability. Shade-tolerant crops under coconut
canopy can thrive without competing aggressively with the
main palms, promoting a multi-story cropping system that
mimics natural ecosystems.
When implemented with proper crop selection, scientific
nutrient management, irrigation, and pest control practices,
coconut gardens can become highly efficient, climate-
resilient, and environmentally sustainable farming systems.
This approach not only ensures economic security for
farmers but also supports long-term sustainability of
agricultural landscapes, making it a model for modern,
resilient, and diversified agriculture.

Successful Coconut Intercropping Models
1. Coconut + Banana + Pineapple

Provides a mix of short-term and long-term income, with bananas
and pineapples yielding quickly while coconuts mature over years.
Ensures continuous cash flow for small and marginal farmers.

2. Coconut + Cocoa
Popular in humid tropical regions, where shade-loving cocoa
thrives under the coconut canopy.
Both crops complement each other in nutrient use and canopy
structure.

3. Coconut + Ginger / Turmeric
Ideal for high-value spice production under partial shade provided
by coconut palms.
Requires careful soil fertility and moisture management to achieve
optimal yield.

4. Coconut + Seasonal Vegetables
Suitable for smallholders seeking quick returns from short-duration
crops like tomato, okra, brinjal, or leafy vegetables.
Enables efficient land utilization without compromising coconut
growth.

Nutrient & Water Management
Organic Manures and Mulching
Applying well-decomposed organic manures, such as compost,
farmyard manure, or green manure, significantly improves soil
structure, enhances its water-holding capacity, and promotes the
activity of beneficial soil microorganisms, thereby creating a healthier
environment for both coconut palms and intercrops. 

 Guava and Pineapple as Successful Intercrop in Banana

Coconut based high density multispecies cropping system model 


