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(Chapter-6)

CROPPING SYSTEM

Cropping Pattern
It is an yearly sequence and spatial arrangement of crops or crops and fallow on a given area. In simple
terms, it is the pattern of crops for a given piece of land.

Cropping system
The cropping patterns used on a farm and their interaction with farm resources, other farm enterprises and
available technology which determine their make-up.
It covers all cropping sequences practiced over space and time based on the available crop production
technologies.
Land Equivalent Ratio: Ratio of the area needed under sole cropping to one of intercropping at the same
management level to give an equal amount to yield.
LER is the sum of the fractions of the yield of the intercrops, relative to their sole crop yields.
Intercropping system is considered advantageous, when LER is more than 1.0

Cropping Index/Cropping Intensity : It refers to raising of a number of crops from the same field during
one agricultural year; it can be expressed through a formula.
o Cropping Intensity = Gross Cropped Area/Net Sown Area x 100.
o Gross Cropped Area: This represents the total area sown once and/or more than once in a
particular year, i.e. the area is counted as many times as there are sowings in a year. This total area
is also known as total cropped area or total area sown.

o Net Sown Area: This represents the total area sown with crops and orchards. Area sown more than
once in the same year is counted only once.
o The present cropping intensity is 136%

Classification/Types of cropping systems
a) Monocropping

: Continuous production of one and the same crop year after year or season

after season is called mono cropping. eg : Rice-Rice, Bajra-Bajra

b) Multiple cropping : The cropping system in which two or more crops are grown either in
succession or sequence or association for the entire or part period of their life cycles on the same
field in a year is called multiple cropping.

c) Following or Fallow in rotation : In scarcity areas (dry farming) where rainfall is very low only
two crops are taken in three years as against one crop every year is called as fallowing or fallow in
rotation. A fallow year or season is one in which the field is not cultivated with any crop but left
without a crop.

Types of Multiple Cropping
Inter cropping

Mixed cropping

Relay cropping

Sequential cropping

Alley cropping

Multistoreyed cropping

Inter cropping :

Intercropping

Growing two or more crops simultaneously with distinct row arrangement on the same field at the
same time.
✓ Base crop: primary crop which is planted/ sown at its optimum sole crop population in an
intercropping situation.
✓ Intercrop: This is a second crop planted in between rows of base crop with a view to obtain
extra yields with intercrop without compromising the main crop yields.
Eg : Potato + Mustard ; Wheat + Mustard ; Groundnut + Redgram

Types of intercropping
✓ Strip intercropping : Growing of two or more crops simultaneously in strips wide enough to
permit independent cultivation but narrow enough for the crops to interact with each other.
Ex:6 rows of groundnut and 4 rows of redgram in strips
✓ Parallel Cropping : Such crops have different growth habits and zero competition to each
other.
Eg ; Urd/Moong + Maize ; Soybean with cotton
✓ Companion Cropping : When the production of both inter crops is equal to that of its solid
planting.
e.g. Mustard/Potato/Onion + Sugarcane
✓ Synergetic Cropping : In this type of cropping, yield of both the crops are higher than their
pure crops on unit area.
e.g. Sugarcane + Potato

Advantages of Intercropping
•

Better use of growth resources including light, nutrients and water.

•

Suppression of weeds

•

Yield & stability - even if one crop fails due to unforeseen situations, another crop will yield
and provides some secured income

•

Successful intercropping gives higher equivalent yields (yield of base crop + yield of
intercrop), higher cropping intensity

•

Reduced pest and disease incidences

•

Improvement of soil health and agro ecosystem

Disadvantages of Intercropping
•

Yield decrease because of adverse competition effect; if competitive crops are intercropped.

•

Allelopathic effect : Allelopathy is the process by which some plants release biochemicals into
the environment through their leaves, stems, or roots. These biochemicals can alter the growth
of nearby plants, either of the same species or different species

•

Creates obstruction in the free use of machines for inter-cultural operations

•

Large farmers with adequate resources may likely to get less benefit out of intercropping

Mixed cropping

Cultivation of two or more crops simultaneously, on the same piece of land without any definite
row pattern or fixed ratio.
o Mixed cropping is commonly practiced in Dry land areas of India.
o Sowing of seeds is generally by broadcasting method.
o Main objective is to lessen the risk of total crop failure, and to satisfy the farmer’s need of
food and fodder.
o Mixed cropping needs irrigation throughout the year.

o All the crops are given equal attention and care
Eg : Sorghum + Bajra + cowpea ; Maize + Green gram + Pigeon pea

Relay cropping
Relay cropping is inter-sowing of seeds/seedlings of the succeeding crop before harvesting the
preceding/maturing crop.
o Generally, the 2nd crop is planted after the first crop has reach its reproductive stage of
growth e.g. Potato is planted before the harvest of Maize and Radish is sown before
harvesting of Potato.
o Paira (Bihar & WB) and Utera (MP) cropping are also referred as an example of relay
cropping.
✓ Paira/Utera cropping means sowing of Lathyrus or Lentil before the harvest of
rice in lowland area with an objective to use the residual moisture of rice field.

Sequential cropping
Growing of two or more crops in quick succession on the same piece of land in a farming year. The
sowing of the succeeding crop and harvesting of the preceding crop may be done simultaneously or
in a quick succession.
✓ For instance; Just after the harvest of Maize, Potato is sown and just after digging of potato.
Chili is sown.
✓ It can be described as crop rotation.
•

Double cropping:- It is a multiple cropping system in which two crops are grown in sequence on the
same piece of land in a year. e.g. Black gram-Jowar, Black gram-Wheat, Rice-Gram, GroundnutWheat etc.

•

Triple cropping:- It is the multiple cropping system in which three crops are grown in sequence on
the same land in a year. E.g. Groundnut -Wheat-Okra, Rice-Wheat- Groundnut, Jowar-Potato-Green
gram, Soybean-Wheat-Groundnut etc.

•

Quadruple cropping:- It is the multiple cropping system in which four crops are grown in a
sequence on the same land in a year.
Eg Groundnut -Coriander- Wheat-Green gram; Soybean-Methi-Wheat-Green gram etc.

Alley cropping

Alley cropping is a system in which food crops are grown in alleys formed by hedge rows of trees or shrubs.
The space between two rows is called alley.
o The essential feature of the system is that hedge rows are cut back at planting and kept
pruned during cropping to prevent shading and to reduce competition with food crops.
o Ex: Subabul raised at 6 m row spacing. The intercrops like cotton, sorghum, blackgram are
raised in the alley space.

Multi-storeyed/Multitired/Multilevel Cropping:

In this system the crops of different height and vertical layers of leaf canopies, sunlight
requirements and root system are grown together on the same field.
o Generally, the shorter crops favouring shade and humidity are grown in passage between
the rows of taller crops, which are tolerant to strong sunlight.
o It is generally practiced in Karnataka and Kerala
o e.g. Sugarcane + Mustard + Onion/Potato ; Growing pineapple, sweet potato, black pepper,
tapioca, turmeric, ginger etc. in coconut or arecanut

Ratooning or Ratoon cropping:

Ratooning

Ratoon cropping is an agricultural practice of harvesting a crop by cutting most of the above ground
portion but leaving the roots and growing shoot apices intact so as to allow the plants to recover
and produce a fresh crop in the next season.

o This practice is widely used in the cultivation of crops such as sugarcane, banana, and
pineapple.
o Ratoon crops cannot be perennially renewed, and may be harvested only for a few seasons, as
a decline in yields tends to occur due to increased crowding, damage by pests and diseases, and
a decline in soil fertility.
o One of the important methods of intensive cropping, allowing the stubbles of the original crop
to strike again after harvesting and to raise another crop.

Live Mulch System
A living mulch is a cover crop interplanted or undersown with a main crop, and intended to serve
the purposes of a mulch, such as weed suppression and regulation of soil temperature.
Ex : Legumes used as living mulches also provide nitrogen fixation, reducing the need for fertilizer.

Sole Cropping/Solid Planting

Sole cropping
o It is opposite of intercropping.
o “One crop variety grown alone in pure stands at normal density in a field in a certain place
and time”.

Major Cropping Systems in India (Food crop based)

The crop occupying the highest percentage of sown area of the region is taken as the base crop
and all the other possible alternative crops sown in the region as substitutes (i.e. spatial variation)
for the base crop in the same season or as the crops that fit in with the rotation in the subsequent
seasons (i.e. temporal variations) are considered in the pattern.

1. Rainy Season Cropping Systems:
Among the Kharif Crops – Rice, Sorghum, Pearl Millet (Bajra), Maize, Groundnut and Cotton are
the prominent crops to be considered as the base crops for describing the Kharif Cropping
Patterns.

Rice Based Cropping Patterns:
o Rice is grown in the high rainfall area or in the areas where supplemental irrigation is available to
ensure good yields.
o At an all India Basis, nearly 80% of rice is sown during June to September and the rest during the
remaining season.

Kharif Cereals other than rice:
Maize-based cropping systems: Maize is grown in high rainfall areas or on soil with a
better capacity for retaining moisture, but with a good drainage.

Sorghum based cropping system: Grown in medium rainfall regions. These systems are
popular in Maharashtra and Madhya Pradesh. The alternative crops being cotton, pulses,
groundnut, and small millets in Maharashtra.

Pearl-Millet based cropping system –Pearl millet is a more drought resistant crop than
several other cereal crops and is generally preferred in low or less dependable rainfall and on light
textured soils. These are popular in Rajasthan, Maharashtra, Gujarat and Uttar Pradesh. E.g. in
Rajasthan with pulses, groundnut, oilseeds, etc.

Groundnut based cropping systems: These are popular in Andhra Pradesh, Gujarat,
Karnataka, Tamil Nadu and Maharashtra. E.g. In Andhra Pradesh and Tamil Nadu, rice forms an
alternative; in Karnataka, Sorghum is the main alternative crop, whereas cotton, tobacco,
sugarcane and wheat are also grown here.

Cotton based cropping systems: These are popular in Maharashtra, Gujarat, Andhra
Pradesh and Punjab. E.g. Cotton with other crops: Sorghum (Kharif and rabi), groundnut, pulses and
wheat etc;
With irrigation in some places sugarcane and rice are also grown with cotton.

2. Winter Cropping Systems:

Among the Rabi Crops, wheat together with barley and oats, sorghum and chickpea are the main
base crops. Generally, wheat and chickpea are concentrated in the subtropical region in northern
India, whereas Rabi sorghum is grown mostly in the Deccan.

Wheat and Chickpea based cropping systems: Wheat and Chickpea are grown under
identical climate and can be substituted for each other. The core of wheat region responsible for
70% of the wheat region comprises Punjab, Haryana, Delhi, Uttar Pradesh and Madhya Pradesh
flanked by Rajasthan and Gujarat in west and Bihar and West Bengal in the east region.
E.g. alternative crops in Madhya Pradesh being Kharif sorghum groundnut, oilseeds, cotton, small
millets etc. In Punjab, the alternative crops are rice, maize, cotton, pearl-millet etc.
Rice – Wheat cropping system is India’s most widely adopted cropping system.
Maize – wheat cropping system is practiced in UP,Raj,MP,Bihar,Punjab etc

Rabi Sorghum based cropping systems: These are popular in Maharashtra, Karnataka and
Andhra Pradesh. E.g. in Maharashtra, the alternative crops are pearl millet, pulses, oilseeds and
tobacco etc. In Karnataka ; small millets, groundnut, pulses and oilseeds forms the alternative crops.

3. Plantation and other commercial crops:
Sugarcane, Tobacco, Potato, Jute, Tea, Coffee, Coconut, Rubber, Spices and condiments are
important crops. Some of these are seasonal, some annual, some perennial.
o Generally, the areas occupied by these crops are very limited compared with those of food
and other crops. Nevertheless, they are important from commerce point of view.
o Besides the above-mentioned crops, there are certain horticultural crops like apple, mango
and citrus fruits.
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