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2.1 What is a Crop?

 A crop is a plant or plant product that can be grown 
and harvested extensively for profit.

Food 
Crops

Rice
Wheat

Maize

Millet

Pulses

Planta-
tion 
Crop

Tea
Coffee

Rubber
Arecanut

Coconut Spices

Pepper
Cardamom

Chillies
Ginger

Turmeric
Horti-
culture

Vegetables

Fruit and 
Nut

Oil-
seeds

Cash 
Crops

Cotton
Jute

Sugar-
cane Tobacco

Groundnut

Linseed
Soyabean

Sesame Rapeseed 
and mustard

Edible 
oil 

Industry

Major Crops at a Glance

2.2 Important Facts related to Crops :
 India produces 51 major crops.
 India is world largest producer of Milk, Pulses, and Jute.
 India is the second largest producer of Rice, Wheat, Sugarcane, Groundnut, Vegetable, and Fruits.
 Leading producer of Species, Fish, Poultry, Livestock and Plantation crop.
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 Quick clearance is required for interlinking of river project.
 A dedicated agency at national level is required.

-: Answer writing Tips :-

-: Key Words :--: Key Words :-
Water use Efficiency, Intensity of Irrigation, Har Khet ko Pani, Per Drop more Crop, Dryland Water use Efficiency, Intensity of Irrigation, Har Khet ko Pani, Per Drop more Crop, Dryland 
Farming, Pani Panchayat, Participatory Irrigation Management, Water Engineering, FertigationFarming, Pani Panchayat, Participatory Irrigation Management, Water Engineering, Fertigation

Introduction and Conclusion Point :

 India accounts for only about 4% of global water resources, but supports 18% of 
the world's human population and 15% of its livestock, putting considerable strain 
on water resource. Agriculture consume more than 80% of total usable water 
available in the country.

 According to the Composite Water Management Index (CWMI) report released by 
the NITI Aayog in 2018, 21 major cities are racing to reach zero groundwater 
level by 2020, affecting access for 100 million people.

 India uses 2-3 times more water than major agricultural countries such as - China, 
Brazil and the USA to produce are unit of food crop.

 According to the agricultural census 2010-11, India's total area under irrigation is 
64.7 million hectares of this maximum 45% is shared by tube wells followed by 
canals and wells and other sources.

Mains Question for Practice
1. How and to what extent would micro-irrigation help in solving India’s water crisis? 

(150 words) (2021)

Micro 
Irrigation

Water 
Crisis

Address Dryland Farming

Reduce 
dependency 
on Monsoon

Address Interstate 
Water Dispute

Move away from 
Unscientific 

Irrigation Practices

Solving

Thought Process :
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2. Suggest measures to improve water storage and irrigation system to make its judicious 
use under depleting scenario. (150 words) (2020) 

Irrigation System 
Storage Promote

Drip Irrigation

Water Saving 
Crops

Farmer 
Education

Rainwater 
Harvesting

Precision 
Farming Practices

Improvement

Thought Process :

3. Elaborate on the impact of the National Watershed Project in increasing agricultural 
production from water-stressed areas. (150 words) (2019)

National Watershed 
Project

Agri 
Production

Water Conservation 

Soil 
Conservation

Employment 
Opportunity

Environment 
Sustainability

Participation of 
Local Community

Increasing

Thought Process :

4. How was India benefited from the contributions of Sir M. Visvesvaraya and Dr. M. S.  
Swaminathan in the fields of water engineering and agricultural science respectively? (2019)

Refer Section 4.27Thought Process :

5. What is water-use efficiency? Describe the role of micro-irrigation in increasing the 
water-use efficiency. (2016)

Refer Section 4.19Thought Process :

6. Given the vulnerability of Indian agriculture to vagaries of nature, discuss the need 
for crop insurance and bring out the salient features of the Pradhan Mantri Fasal 
Bima Yojana (PMFBY) (2016)

Refer relavent SectionThought Process :
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-: Chapter at a Glance :-
Irrigation

Definition : Process of applying water to the crops artificially.
Types : Surface, sub surface Sprinkler, Drip, Centre Pivot, Manual.

Need Challenges
Uncertainty of monsoon
Uneven distribution of rainfall
High yielding crops
Difference in water holding capacity of the soil
Multi cropping
Yield Improvement

55% of area under cultivation not covered by irrigation
Changing composition of food basket (Economic  
Survey 2018-19) 
Utilization of irrigation potential
Exploitation of ground water 
India is already a water-stressed country.

Way Forward
NITI Aayog Suggestion Mihir Shah Suggestion

PMKSY and MNREGA for asset creation
Water saving technologies
Alternative methods of planting
Watershed development
Agri-pastoral-farm forestry
Participatory Irrigation Management

Restructuring of 
 Central Water Commission 
 Central Ground Water Board

Establishment of 
 National Water Commission
 Water Users Associations

Micro Irrigation
Definition : Focused application of water to achieve higher cropping and irrigation intensity

Benefits Challenges
Increase in water use efficiency
Energy Efficiency
Fertilizer Use Efficiency
Productivity increase

Initial high costs
Limited knowledge
Poor implementation of government policies
Lack of Regular monitoring

Why Low Penetration ? Way Forward
Policy concerns
Delays in subsidy disbursement
Lack of private financing
Farm-sizes diminishing
Lack in support for maintenance
Schemes yet to be operational

Make micro-irrigation core scheme
Other alternatives for saving water
Reappraisal of farmers' subsidy/credit schemes,
Encourage private financing
Increase support staff
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Mains Question for Practice
1. What are the main bottlenecks in upstream and downstream process of marketing of 

agricultural products in India? (2022)  

Thought Process :

Issue in Upstream
Downstream

Limited Private 
Sector Participation

Lower Price 
realisation Lack of Freedom 

to Farmer
Cartelisation 
of Trader

Domination of 
unorganised 
retail

Limited  
processing of 
commodities

Absence of 
"inverse 

fork-to-farm 
approach"

2. What are the main constraints in transport and marketing of agricultural produce in 
India? (2020)

Thought Process :

Constraints in
Trans-

portation
Marketing

Lack of Mobile 
cold Storage

Lack All 
Weather 
Roads

Poor  
Transportation 
Network

Absence of 
Grading

Middle Men

Forced to 
Sell at 
Local 
Market
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6.14.4 What are the Various Administered Prices ?
Procurement 
Price

These are higher than MSP and are meant essentially for the purchase of  
quantity needed by the government to maintain its PDS and for building up the 
buffer stock.

Issue Price These indicate prices at which the government supplies food grain through fair 
price shop and ration depots.

Support Price A minimum price guaranteed to a farmer for agricultural produce and  
maintained by subsidy or the buying in of surplus stock.

6.14.5 What are the Various Crops under MSP ?
 Currently, rates are fixed for 22 crops excluding Sugarcane (Total 23).
 For Sugarcane, fair and remunerative price (FRP) are declared not MSP.

6.14.6 How is the MSP for Crops Determined ?

 The Commission for Agricultural Costs & 
Prices (CACP) recommends MSPs for all 
crops based on different factors. Such as
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emerging as a sourcing hub of processed food. Danone, Nestle, Kraft foods, Heinz are 
the international player in food processing market in India.

7.11 India's Strength in the Food Processing Sector :
 India's Strength in the Food Processing Sector lie in the following :

Favourable  
Factor Conditions

 Its diverse agro climatic conditions, it has a wide ranging and large raw 
material base suitable for food processing industries.
 Cost of production in India is lower by about 40 percent over a  

comparable location in European Union.
 India has access to significant investment to facilitate food processing 

industry.

Related and  
Supporting  
Industries 

 The Indian food industry has significant support from the well developed 
R & D and technical capacities of Indian firms.
 India has large no. of research institutions like central food technological 

research institute, central institute of fisheries technologies, National 
Dairy Research institute.
 To support the technology and development in the food processing  

sector of India.
Government 
Regulation 
and Support

 Development of agri-zone and mega food park.
 Several policy initiative, such as allowing 100% FDI.

Large no. of  
Players

 There are large no. of players in organised as well as unorganised sector.
 The sector offer potential for growth and a large no. of Multi-National 

Corporation have entered into India to leverage potential of food processing 
industry for employment generation.
 The industry involves gamets of activities involved in reaching the final 

product to conusumer. Starting with farm activities to supply chain.
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 It maintains the buffer stock of food grains in the warehouse so that the flow of food 
remains active even during the period of less agricultural 
food production.

 It has helped in redistribution of grains by supplying 
food from surplus regions of the country to deficit  
regions.

 The system of minimum support price and procurement 
has contributed to the increase in food grain production.

8.5 How do PDS Function?

 The central and state governments share responsibilities in order to provide food grains 
to the identified beneficiaries.

Role of Centre Role of States
 The centre procures food grains from farmers 

at a minimum support price (MSP) and sells it 
to states at central issue prices.
 It is responsible for transporting the grains to 

godowns in each state.

 States bear the responsibility of transporting 
food grains from these godowns to each fair 
price shop (ration shop), where the beneficiary 
buys the food grains at the lower central issue 
price.
 Many states further subsidise the price of food 

grains before selling it to beneficiaries.
Role of Food Corporation of India (FCI)
 The Food Corporation of India (FCI) is the nodal agency at the centre that is responsible 

for transporting food grains to the state godowns. Specifically, FCI is responsible for :
 Procuring grains at the MSP from farmers.
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 Increased investment in blue revolution to supplement fisheries sector. 
 Promotion of comprehensive fisheries education and research.

-: Answer Writing Tips :-
-: Key Words :--: Key Words :-

Cage culture; Blue Revolution; De-boned and de-glanded; Artificial Insemination Cage culture; Blue Revolution; De-boned and de-glanded; Artificial Insemination 
service; Modernization of abattoirs;service; Modernization of abattoirs;

Introduction and Conclusion Points

 Although India is the largest milk producer in the world, it lags behind in  
productivity levels. It plays a crucial role in uplifting rural poverty and helps in 
achieving the target of doubling farmer income by 2022. Thus, it requires focused 
policy and fiscal intervention.

 According to centre for science and environment (CSE) report - Dairy farmers 
indiscriminately use antibiotics for diseases such as mastitis (infection/  
inflammation) a common ailment in dairy animal.

 India has transformed from a country of acute milk shortage to world's leading 
milk producer. This phenomenal success is attributed to 'operation flood' carried 
out in 1970s and its intense focus on dairy development activities phenomenal.

Mains question for practice (PYQ)
1. India needs to strengthen measures to promote the pink revolution in food industry 

for better nutrition and health. Critically elucidate the statement. (2013)

Thought Process :

Analysis Benefit
Measures

Increased  
Export

Job  
Creation

Improved 
Nutrition

Regulation

Animal 
Welfare

Research  
and  

Development

Pink Revolution 
(i.e. growth of 
processed meat 

industry)
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-: Chapter at a Glance :-
Animal Husbandry and Dairy Industry

Animal husbandry refers to livestock raising and selective breeding. It is the management and care of animals.
Status Need

 According to 20th Livestock Census
 India is World's highest livestock owner
 First in buffalo population
 Second in cattle and goats population
 Second largest poultry market
 Third in sheep population
 Fifth in ducks and chicken population
 Tenth in camel population

 Low gestation period,
 Low investment and high returns
 Low level of skills
 Wider market availability
 Decentralized growth
 Nutritional security
 Overcoming the limitations of climate change
 Alternative source of income
 Cheap manure

Scope
Operation Flood Challenges

 About
 World's biggest dairy development program
 Transformed India to world's largest milk producer
 Helped dairy farmers
 Reasons for failure
 Political interference
 Bureaucratic apathy
 Lack of a professional approach
 Need for 2nd white revolution
 Subsidiary nature of dairying
 Stagnant yields
 Rising feed/fodder costs

 Low productivity of milch animals
 Lack of skill improvement and capacity building
 Problems in pasture
 Populations of indigenous breeds have gone down
 Shortage of Male Germplasm/Breeding Bulls
 Livestock extension services
 Adulteration
 Lack of access to organized markets and meager 

profits
 Hardly any private sector investment

Way Forward
Government Inititiative Other Suggestion

 National Livestock Mission (NLM)
 National Mission on Bovine Productivity (NMBP)
 National Program for Bovine Breeding and Dairy 

Development (NPBB & DD)

 Breeding of indigenous cattle
 Bull mother farms
 High value conversion of milk
 Pasture protection and management
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3.1 What are Cropping Season?

Cropping 
Season Time period Crops States

Rabi
Sown : October-December 
Harvested : April-June

Wheat, Barley, Peas, 
Gram, Mustard etc.

Punjab, Haryana, Himachal 
Pradesh, Jammu and Kashmir, 
Uttarakhand and Uttar Pradesh

Kharif

Sown : June-July
Harvested : 
September-October

Rice, Maize, Jowar, 
Bajra, Tur, Moong, 
Urad, Cotton, Jute, 
Groundnut, Soyabean 
etc.

Assam, West Bengal, Coastal 
region of Odisha, Andhra 
Pradesh, Telangana, Tamil 
Nadu, Kerala and Maharashtra

Zaid
Sown and Harvested : 
March-July (between Rabi 
and Kharif)

Seasonal fruits, Vege-
tables, Fodder crops 
etc.

Most of the northern and 
northwestern states

3.2 What is Cropping Pattern?
 It is the proportion of area under different 
crops at different points of time. It basically 
indicates the time and spatial arrangement of 
Crops in a particular area.

 Any change in the Cropping Pattern would 
cause :
 Change in proportion of land under different 

crops.
 Change in space sequence and time of crops.

-: Understanding :-
 As per land use statistics 2018-19.
 Total geographical area of the country = 328.7 million hectares
 Gross cropped area in the country = 197.3 million hectares
Note : The following ta-
ble helps us with under-
standing the cropping 
pattern in India.
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3.3 What is a Cropping System?
 It can be defined as the order in which the crops are cultivated on a piece of land over 

a fixed period.
Difference between Cropping Pattern and Cropping System :

Cropping pattern Cropping system
 Proportion of area under different 

crops at different points of time
 It is cropping pattern + all requirements of crops 

like irrigation, Fertilizers, labour etc.
 It is the type and management of 

crops in time and space.
 It is cropping pattern and its interaction with farm 

resources, other farm enterprise and available  
technology.

 It is the sequential arrangement and 
proportion of area under different crops.

 It is the order in which crops are cultivated on a 
piece of land over a fixed period in association with soil,  
management practices etc.

3.4 : Different types of Cropping Pattern
 In order to obtain maximum yield, different pattern of cropping are practiced such as :

Mono 
cropping

Different Types 
of Cropping 

Pattern

Multiple 
cropping

Mixed 
cropping

Inter 
cropping

Crop 
rotation

Mono Cropping

 Only one crop is grown on a particular 
land year after year. Ex : growing only rabi 
crops in dry land.
 Disadvantages : Encourages pests,  

diseases and weeds, reduced soil fertility 
and damaged soil structure.
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Multiple Cropping

 Two or three crops are grown annually 
on the same piece of land. Without affecting 
the basic fertility of soil.
 It includes inter cropping, mixed  

cropping, sequence cropping.
 When two or more crops are grown on the 

same land simultaneously. Ex. Wheat and 
gram on the same land at the same time.
 The crops to be grown together should 

have different maturation times and  
different water requirements. Ex. One tall 
and one dwarf

Mixed Cropping
 Advantages : Crop yield increases, pest 

infestation is minimized, reduction in risk of 
crop failure etc.

Inter Cropping

 Practice of growing more that one crop 
on the same field at the same time in a 
definite row pattern.
 After one row of main crop three rows 

of inter crops can be grown. This increases 
productivity per unit area.
 Types : Row inter cropping, Strip inter 

cropping, Relay inter cropping.
 Advantages : Fertility of soil is  

maintained, a spread of diseases and pests is 
controlled, optimum utilization of  
resources, inter cropping with cash crop is 
highly profitable.
 Disadvantages : Yield decreases as crops 

differ in their competitive abilities,  
management of inter cropping having  
different cultural practices seems to be a  
difficult task, harvesting is difficult.

Crop rotation
 In this pattern, different crops are grown 

in the same land in preplanned  
succession.
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 The crops are classified as one year  
rotation, two year rotation and three year 
rotation depending upon their duration.
 Legumes are included in the crop rotation 

programme to increase soil fertility.
 Crop rotation is key principle of  

agriculture conservation because it improves 
the soil structure and fertility, it helps  
control weed, pests and diseases.
 Advantages : Soil fertility is maintained 

for prolonged period, growth of weeds and 
pests are prevented, physical and chemical 
nature of soil is unaltered.

3.5 Factors affecting Cropping Pattern

Physical /  
Geographical 
Factors

 Type of soil : Black soil is good for cotton whereas alluvial or loamy soil 
is essential for Jute cultivation.
 Type of climate : In summer, tropical crops like Gaur, Bajra while in win-

ter, temperate crops like mustard, wheat etc.
 Type of rainfall : In dry areas more dependence is on rain fed crops like  

Coarse grains while rice is cultivated in water logged areas.
 Types of topography : Like tea grown on a gentle slope.
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Economic  
Factors

 Price and Income Maximization : Price variation leads to acreage variation. 
More the Profit farmer gets more the area of that crop will be grown. Stable 
level of price is also determining factor; Relative Profitability per acre also is 
considered while selection of crops.
 Size of  Farm : Small farmer will first produce for self consumption before 

moving on to cash crops while large farmers are more interested in profit.
 Insurance against Risk : The need to minimise risk of crop failure explains 

diversification of farms.
 Availability of inputs : like seeds, fertilizers, water storage, marketing, 

transport etc. also affect the cropping pattern.
 Availability of labour : Major reason for tea plantation succeeding in  

Darjeeling and not in Himachal pradesh was availability of labour from UP And 
Bihar.

Historical 
Factor

 Plantation introduced by Britishers.
 Tenure : Under the crop sharing system, the landlord has a dominant voice 

in the choice of cropping pattern and this helps in the adoption of income  
maximising crop adjustment.

Government 
Policies

 The legislative and administrative policies of the government may also affect 
the cropping pattern.
 Food Crops Acts, Land Use Acts, intensive schemes for paddy, for cotton 

and oilseeds, subsidies affect the cropping pattern.
 MSP : farmers shifting to wheat, rice.
 Green Revolution : skewed cropping pattern in Northern India towards 

wheat and rice from coarse cereals and pulses

Technological 
Factors

 Improved varieties, Mechanisation, Plant Protection; Access to information 
also impacts cropping pattern.

Social  
Factors

  Food habits also play a role : East and South India prefers rice as staple 
food while it is wheat in North India.

3.6 Reasons for India having Multiple Cropping Patterns :
 Rainfed agriculture : A large diversity of cropping systems (approx. 65%) exists in  

rainfed and dry land areas with an overriding practice of intercropping due to greater risk 
involved in cultivating large areas under a particular crop.

 Subsistence farming : Crop production in India remains to be subsistence rather than 
commercial activity. Farmers primarily grow to fulfill their household needs and follow the 
practice of rotating particular crop combinations over a period of 3-4 years.
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 Cereals centric : An imbalance in the cropping pattern exists because a large proportion 
of area under food grain is occupied by the cereals.

 Green revolution : The green revolution along with MSP regime has skewed cropping 
pattern towards cereals.

3.7 Features of the Indian Cropping Pattern :
 Food crops occupy a major place and among them, rice is the most important crop.
 Wheat is the second most important food crop.
 Coarse cereals like - Jowar, Bajra, Maize, Barley, Ragi etc are given less importance.
 Cash crops constitute only a negligible percentage of the cropped area.
 Rainfed agriculture accounts for around approx 65% of the total cropped area.
 Land holding size is small due to the dependence of a large population on agriculture.

3.8 Success of Current Cropping Pattern :
 India has witnessed a continuous surge in non-food grains like oil seeds, mustard,  

horticulture etc. because of profitability and minimum support price (MSP).
 With the advent of the green revolution the share of rice and wheat has grown several 

folds.
 This has helped in diversifying agriculture in terms of crops.
 The current cropping pattern is linked to the household food security of farmers.
 The current cropping pattern of kharif, rabi and zaid is the result of socio - cultural and 
historical factors such as - choice of staple food, religious belief etc.

3.9 Change in Cropping Pattern :
 Change has mainly occurred due to an increase in the prices of crops.

 Chronology for change in cropping pattern :
Pre-Green 
Revolution 

Phase

Green  
Revolution 

Phase

Economic 
Reform 
Phase

Horticulture 
Awareness 

Phase

Pre-Green  
Revolution 
Phase :

 3/4th of the total area was under food crops and there was little diversification.
 Tea in Assam, Cotton in Maharashtra, and Jute in West Bengal were other 

major crops.
Green  
Revolutoin 
Phase :

 Introduction of MSP (Minimum Support Price) and repetitive cropping pattern 
of wheat-rice came into existence.
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Green  
Revolutoin 
Phase :

 During this phase, the main aim was to attain self-sufficiency in food production 
and it was achieved in late 1980.
 This led to the development of intensive agricultural produciton system which 

accelerated agricultural production.
 Towards the end of this phase, commercial dimension entered.

Economic  
Reform 
Phase :

 Globlisation brought a new opportunity for agricultural export.
 Corporate and contract farming was introduced in India for mobilising  

investment.
 With the diversification in cropping pattern, non-food crops have become more 

prominent.

Horticulture 
Awareness 
Phase :

 Post 2000 there was increased awareness for horticulture crops and after the  
launch of National Horticulture Mission 2005, it increased multiple fold.
 India witnessed a shift in area from food grain towards horticulture crop over 

last five years (2012-13 to 2017-18).
 The production of horticultural crops has outpaced the production of food grain 

since 2012-13.

Causes of Change in Cropping Pattern :
 State Intervention : The expansion of government activity and policies followed by  

successive government created conditions to which the farm sector had to respond. 
 Ex. Distribution of rice at a subsidised price helped decline its market price and turned rice 

cultivation non-remunarative.
 Neighbourhood aspect : Changes in cropping pattern and farming practice in the  

neighbouring area induced other farmers to adopt to changes.
 Population growth and change in family structure.

Consequences of Change in Cropping Pattern :

Positive Consequence Negative Consequence
 Increase in land/labour productivity.
 Increase in net farm income.
 New sets of rural non farm activity ha-

vecome up.
 Strengthened rural-urban growth linkage.

 Weakened traditional inter sectoral linkage  
between the crop and livestock sector.
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Impact of Change in Cropping Pattern :

Economic Impact

 Changes in agricultural production.
 Changes in farm income.
 Change in employment and income of rural labour.
 Women participation.
 Livestock rearing.

Social and  
Cultural Impacts

 Negative attitude towards agriculture.
 Loss of traditional skills.

Environmental 
Impacts

 Loss of local varieties and breed.
 Loss of woods and their biomes.
 Receding water table.
 Decrease in Bio-diversity.
 Groundwater depletion.
 Waterloging and salinity.

Road Block/Constraints in Cropping Pattern/Crop Diversity :
 According to Food and Agricultural Organisation (FAO) :

 Over 117 million hectares (63%) of the cropped area in the country is completely 
dependent on rainfall.

 Sub-optimal and over use of resources like land and water 
resources, negatively impact the environment and the  
sustainability of agriculture.

 Inadequate supply of seeds and plants of improved cultivars.
 Fragmentation of land holdings : less favouring modernisa-

tion and mechanisation of agriculture.
 Poor basic infrastructure like - Rural roads, poor transport and communication.
 Inadequate post harvest technologies and inadequate  

infrastructure for post-harvest handling of perishable  
horticultural produce.

 Very weak agro based industry.
 Weak research-extension farmer linkages.
 Inadequate trained human resources together with persistent 

and large scale illiteracy among farmers.
 Host of diseases and pests affecting most crop plants.



AGRICULTURE
30

 Poor database for hoticultural crops.
 Decreased investment in the agricultural sector over the years.

Specific Issues with certain Cropping Pattern :

Crop Pattern Regions Issues

Rice-Wheat
Uttar Pradesh,  

Punjab, Haryana,  
Bihar, West Bengal, 
Madhya Pradesh

 Stagnation in Production and Productivity losses 
due to :
 Over-mining of Nutrients from the soil
 Declining of Ground water table
 Increase Pest Attacks and Disease
 Shortage of labour
 Inappropriate use of Fertilisers

Rice - Rice

Irrigated and humid 
coastal system of : 
Odisha, Tamil Nadu,  

Andhra Pradesh, 
Karnataka, Kerala

 Deterioration in soil Physical Condition
 Micronutrient Deficiency
 Poor efficiency of nitrogen use
 Imbalance in use of Nutrients
 Non availability of appropriate trans planter to mitigate 

labour shortage during critical period of transplantation

Rice -  
Groundnut

Tamil Nadu, Andhra 
Pradesh, Karnataka, 
Odisha, Maharashtra

 Excessive rainfall
 Water Logging
 Non availability of quality seeds
 Limited expansion of Rabi Groundnut in Rice grown areas

Rice - Pulses Chattisgarh, Odisha, 
Bihar

 Drought and erratic rainfall distribution
 Lack of irrigation
 Low coverage under HYV seeds
 Weed Attacks
 Little attention to pest attack and disease
 Marginalisation of land and removal of tribal from their 

own land

Maize - Wheat
Uttar Pradesh,  

Rajasthan, Madhya 
Pradesh, Bihar

 Sowing Timings.
 Poor Weed Management.
 Poor Plant Varieties.
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 Poor use of Organic and Inorganic fertilisers.
 Large area under Rain Fed Agriculture.

Sugcane-Wheat

Accounts for 68% of 
the area under  
Sugarcane :  

Uttar Pradesh,  
Punjab, Haryana

 Late Planting.
 Imbalance and inadequate use of nutrients.
 Poor nitrogen use efficiency in sugarcane.
 Build-up of Trianthemapartulacastrum and Cyprus 

rotundas in sugarcane
 The stubble of sugarcane poses tillage problem for suc-

ceeding crops and need to be managed properly.

Cotton-Wheat
Punjab, Haryana, West 
Uttar Pradesh, Andhra 
Pradesh, Karnataka, 

Tamil Nadu.

 Delayed Planting.
 Stubbles of cotton create the problem of tillage  

operations and poor tilth for wheat.
 Cotton Pest like Boll Worm and White Fly.
 Poor nitrogen use efficiency in cotton.

Soya  
bean-Wheat

Maharashtra,  
Madhya Pradesh and 

Rajasthan

 Constraints limiting the soybean production and 
productivity are:
 A relatively recent introduction of soybean as a crop.
 Limited genetic diversity.
 Short growing period available in Indian latitudes.
 Hindered agronomy/availability of inputs at the farm level.
 Rainfed nature of crop and water scarcity at critical 

stage of plant growth.
 Insect pests and diseases, Quality improvement  

problems.
 Inadequate mechanization and partial adoption of  

technology by farmers have been identified.

Legume Based 
Cropping  
Systems  
(Pulses-Oil-
seeds)

Madhya Pradesh, 
Gujarat, Maharashtra, 
Andhra Pradesh and 

Karnataka.

 Lack of technological advancement.
 Loses due to erratic weather and waterlogging.
 Diseases and Pests.
 Low harvest index, flower drop, indeterminate growth 

habit and very poor response to fertilizers and water in 
most of the grain legumes.
 Nutrient needs of the system have to be worked out 

considering N-fixation capacity of legume crops.
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3.10 General Issues related to Cropping Pattern :
 Excessive use of water leading to ground water depletion and soil erosion. Water scarcity 

is already showing its effect in Punjab, Haryana and Western UP.
 Because of Skewed MSPs, the cropping pattern is highly skewed in favour of rice and wheat 

against pulses.
 The government should educate farmers on benefits 

in diversifying crops.
 High doses of fertilizers and pesticides are applied due 

to urea policy. This has affected productivity and reduced 
organic matter.
 The government needs to move away from the current 

subsidy regime to Nutrient based subsidy in case of urea.
 Lack of information about global factors has resulted in farmers sowing the crop despite 

there being no demand.
 Agriculture extension services with the help of  

technology can take care of this problem.
 Land diversion of highly productive irrigated land to non 
agricultural uses such as industry, housing etc especially 
in rural-urban interface needs to be viewed seriously.
 Although land acquisition is important, such  

productive land shouldn't be taken away.
 A critical lacuna in past agricultural research approaches has been an inadequate effort to 

take into account the experience and knowledge base of the farming community.
 This top down approach of agricultural scientist has given poor results.

3.11 Suggestion for better Cropping Pattern :

NCAER 
suggestion

 The NCAER suggests introducing legislative compulsion for structuring a  
desired cropping pattern in different region of the country like USA, UAE and 
other countries.
 The government may appoint District Planning officers who introduce crop 

planning in every season considering various seasonal changes and changes in 
other factors such as - yields, policies and demand etc.
 An agricultural mechanisation corporation may also be set up for supplying 

various inputs on loans.
NITI Aayog 
Suggestion

 An effective and technology driven agriculture advisory service to ensure 
that farmers adopt an optimal cropping pattern that maximises their income.
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NITI Aayog 
Suggestion

 Dynamic seed development plans are required :
 Crop wise requirements should be worked out based on historical trends.
 Introduction of new varieties and replacement of poor yielding varieties.
 Efficient Fertilizer Usages :
  Strengthen the SHC (Soil health Card) scheme and include not merely nine 

but all sixteen parameters in the tests. This will ensure SHC based fertilizer  
distribution at the ground level.
 Regulate Pesticide Use : Align the pesticide regulatory framework with food 

safety laws to make adoption broad based.
 Custom Hiring Centres : Madhya Pradesh has had demonstrable success with 

their custom hiring centre model to hasten the pace of farm mechanisation.
 Subsidies on Liquid Fertilizers : Targeted subsidy should be provided on liquid 

ferilizers to encourage fertigation with micro-irrigation.
 Investment Subsidies for micro-irrigation : Rather than power and water sub-

sidies investment subsidies for micro-irrigation can be provided through DBT mode.

3.12 Effect of Climate Change on Cropping Pattern :
 The agriculture Sector in India is Vulnerable to Climate Change :

 Higher temperature tends to reduce crop yields and favour weed and pests prolifera-
tion.

 Rainfed agriculture will be impacted due to rainfall variability and 
a reduction in the number of rainy days.

 It has been projected that under the scenario of the 2.5oC to 4.9oC 
temperature rise, rice yield will drop by 32%-40% and wheat yield 
by 41%-52%. This would cause GDP to fall by 1.8%-3.4%.

 Increasing instances of droughts and water scarcity will result in 
crop loss and rural distress.

3.13 Crop Diversification

 It refers to the addition of new crops or cropping systems 
to agricultural production on a particular farm, taking into 
account different returns from value-added crops with com-
plementary marketing opportunities.

What is the need for it ?
 Increases productivity and stabilizes income of small farm holders.
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 Farmers can spread production and income risk over under range of crops.
 Reducing livelihood vulnerability to weather or market shocks.
 Can produce agronomic benefits in terms of pest management and soil quality.
 Machinery is used more efficiently :

 With a diversity of crops that are planted and harvested at different times of the 
year, the combine, planter and drill can be used more month of the year.

 Possible to use smaller and more affordable equipment.

Factors on Which Crop Diversification depend :

Resource related factors  Covering irrigation, rainfall and soil fertility.
Technology related factors  Covering not only seeds, fertilizer and water technologies but 

also those related to marketing storage and processing.

Household related factors  Covering food and fodder self-sufficiency requirement as well 
as investment capacity.

Price related factor
 Covering output and input price as well as trade policies and 

other economic policies that affects these prices either directly or 
indirectly.

Institution and infrastructure 
related factors

 Covering farm size and tenancy arrangement, research,  
extension and marketing system and government regulatory  
policies.

Government Policies and Strategies for Crop Diversification :
 Integrated development of horticulture in the North-East 
region.
 It will establish effective linkages between research,  

production, extension, post harvest management,  
processing, marketing and exports and bring about a  
rapid development of agriculture in the region.

 National Agriculture Insurance Scheme :
 It will cover food crops and oil seeds and annual com-

mercial and horticulture crops. Small and marginal 
farmers are eligible for a 50% subsidy under the scheme.

 Technology Mission on Cotton : It will have a separate 
mini-mission on technology generation, product support and 
extension, market infrastructure and modernisation of ginning and pressing units.

 Capital Subsidy : Provision of capital subsidy of 25% for construction/modernisation/
expansion of cold storage and storage for hoticulture produce.
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 Watershed development fund : for the development of rainfed 
land.

 Infrastructure support : for horticulture development with 
emphasis on post-harvest management.

 Marketing : Development of efficient and responsive  
marketing system for domestic marketing and exports by ensuring quality control and  
standardisation.

 Seed Crop Insurance : A pilot scheme on seed crop insurance has been launched which 
will cover the risk factor involved in production of seeds.

 Seed bank scheme : About 7-8% of certified seeds produced in the country will be kept 
in buffer stock to meet any eventualities.

 Cooperative sector reforms : Amendment to the national cooperative development  
corporation (NCDC) Act, 1952, and replacement of the multi state cooperative society 
(MSCS) Act, 1984.

3.14 Major Agricultural Regions or Zones of India :
 On the basis of some homogeneity and commoness, major crop regions in India may be 

divided in India may be divided as follows :
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Rice Region
 Rice is considered as the major crop in the vast region stretching from 

lower Gangetic plain to Brahmputra valley in the east and the  
circum-coastal alluvial tracts of the peninsula region.

Rice-Jute-Tea  Occurs in far east : near Assam Valley, north West Bengal.
Rice-Pulses- 
Millets  Western section of the former zone : Bihar, eastern MP and eastern UP

Wheat Region

 Covers entire north western India including stages of : Punjab, Haryana, 
UP and Rajasthan.
 Sub region :
 Wheat-maize-sugarcane : in western UP, Himachal, Jammu.
 Wheat-Jowar-Bajara : in Indus plain covering Punjab and Haryana.

Jowar-Bajra  
Region

 Crop combination is practiced in drought prone region. (50-100 cm ran)
 Jowar-cotton in Maharasthra.
 Jowar-cotton-oilseeds-millets in Karnataka and Maharashtra.

Cotton Region

 Covers - Deccan trap and Gujrat plains; the Narmada, Tapi, Purna,  
Sabarmati River valley are heartland of cotton cultivation.
 Sub regions are :
 Cotton-Jowar-Bajra : grows in close association with one another in  

Maharashtra and western MP
 Cotton-oilseed combination developed in Gujrat.

Maize-millet 
Region

 Cultivation of millet, maize and ragi are found in close association with 
major cereals like : Bajra, Wheat, Rice etc.
 Maize cultivation deminates in : Rajasthan, Gujrat and MP

Fruit and  
Species Region

 This is the smallest region among the different crop region.
 High altitude hilly areas come under the territory of this region. The 'Duns' 

and valley in Himalayas, foothills of Nilgiri, Annamali, Palani and  
Cardomom hills in Tamilnadu and Kerala may be classified as fruit and spice 
region.

Prelims Practice Question (Year 2019)
With reference to the cultivation of Kharif crops in India in 
the last five years, consider the following statements :
1. Area under rice cultivation is the highest.
2. Area under the cultivation of jowar is more than that of oilseeds.
3. Area of cotton cultivation is more than that of sugarcane.
4. Area under sugarcane cultivation has steadily decreased.
Which of the following statements given above are correct?
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(a) 1 and 3 only  (b) 2, 3 and 4 only
(c) 2 and 4 only (d) 1, 2, 3 and 4

-: Answer writing Tips :-
-: Key Words :--: Key Words :-

Variety replacement ratio (VRR); Cropping System; Crop diversification; Poly cropping; Variety replacement ratio (VRR); Cropping System; Crop diversification; Poly cropping; 
Inter Cropping; Crop Rotation; Custom hiring centre; Seed Replacement Rate;  Inter Cropping; Crop Rotation; Custom hiring centre; Seed Replacement Rate;  

Crop Intensification; Productivity of AgricultureCrop Intensification; Productivity of Agriculture

Introduction and Conclusion Point

 Cropping pattern refers to proportion of area under different crop at different point 
of time. 
 The yield of rice and wheat has been increased by three to five times due to 

Green revolution.
 The rice-wheat cropping pattern is the largest agricultural production practiced on 

an estimated area of around 11 million heactares.

Mains Questions for Practice
1. What is the present challenges before crop diversification? How do emerging  

technologies provide an opportunity for crop diversification? (250 words) (2021)

Thought Process :

Crop Diversification Linkages

Drones

Robots

Satellite

Artificial 
Intelligence

Emerging 
Technologies

2. What are the major factors responsible for making rice-wheat system a success? In 
spite of this success how has this system become bane in India? (150 words) (2020)

Refer "Specific issues related to various cropping pattern"Thought Process :



AGRICULTURE
38

3. How has the emphasis on certain crops brought about changes in cropping patterns 
in recent past? Elaborate the emphasis on millets production and consumption. (150 
words) (2018)

Refer relevant section of the chapterThought Process :

4. Assess the role of National Horticulture Mission (NHM) in boosting the production, 
productivity and income of horticulture farms. How far has it succeeded in increasing 
the income of farmers? (150 words) (2018)

Refer relevant section of the chapterThought Process :

5. What are the major reasons for declining rice and wheat yield in the cropping system? 
How crop diversification is helpful to stabilize the yield of the crop in the system? 
(150 words) (2017)

Refer relevant section of the chapterThought Process :

6. What is allelopathy? Discuss its role in major cropping systems of irrigated  
agriculture. (150 words) (2016)

Thought Process :

Allelopathy Role in

Sustainable Weed 
Management 

Insectites, Pesticides, 
Herbicides

Disease and 
Insect Control

Plant Growth 
Regulator

Cropping 
System
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-: Chapter at a Glance :-
Cropping Pattern in India

Definition : The proportion of area under different crops at a given point of time.
Factors : Geographical, Socio-Cultural, Infrastructure, Economic, Technological.
Types : Mono-Cropping, Multiple-Cropping, Inter-cropping.

Changes in Cropping Pattern Challenges :
 Pre-Green Revolution : Food crops, little diversifi-

cation
 Green Revolution Phase : wheat-rice pattern, in-

tensive agriculture
 Economic Reform Phase (Post 1991) : export, 

contract farming, crop diversification

 Low yield levels 
 Water stressed cropped area
 Inefficient extension delivery systems
 Focus on Staple crops

Way forward
NCAER NITI Aayog

 Legislative compulsion
 District Planning Officers who introduce crop 

planning in every season
 Agricultural mechanisation
 Inputs on loans

 Technology driven Agriculture Advisory Service
 Custom hiring centres
 Investment subsidies for micro-irrigation

Crop Diversification
Addition of new crops or cropping systems for returns from value-added crops.

Analysis
Benefits Challenges

 Increases productivity
 Stabilises income
 Spread production and income risk
 Reducing livelihood vulnerability
 Agronomic benefits

 According to FAO report :
 Dependent on rainfall
 Sub-optimal and over-use of resources
 Inadequate supply of seeds
 Fragmented land holding
 Poor basic infrastructure,
 Inadequate post-harvest technologies and infrastructure

Government Initiatives Way forward
 Integrated Development of Horticulture in the 

North-eastern Region
 National Agriculture Insurance Scheme
 Technology Mission on Cotton

 Dynamic seed development plans
 Increase the seed replacement rate
 Increase Variety Replacement Ratio
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 Capital Subsidy
 Watershed Development Fund
 Infrastructure Support

 Develop climate resilient varieties of crops
 Seed testing facilities
 Model guidelines for seed licensing
 Technology driven Agriculture Advisory Service
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 By the end of 1961, as per the directions from the centre, most of the states passed their 
land ceiling acts.

Why were these land reforms brought in agriculture?
 The main objective was to align the policies as per the provisions of DPSP, delineated in 
Articles 38 and Article 39(c) of the constitution.

 To reduce the exploitation of the landless tenant farmers.
 To reduce the concentration of wealth in the hands of few.
 To promote social justice by reducing the inequality in power and fostering cooperation 

among the people.
Analysis :

Positive impact of land ceiling on 
agricultural productivity

Negative impact of land ceiling on  
agricultural productivity

 Before the ceiling, large areas  
belonging to big farmers remained  
uncultivated. The ceiling brought 
more area under cultivation.
 Ownership of land led small  

farmers to take more interest in  
increasing production.
 Studies testify that, because of the 

involvement of the entire family,  all 
farms yielded more production per 
Hectare.
 Overall, agricultural output has  

increased manifold over the years.

 Because of land ceiling, enterprising farmers were un-
able to enlarge their holdings by buying or leasing of 
small farmers. This way, large economic holdings with 
high agricultural productivity could not become a reality.
 Small farms hinder mechanised farming thus hampering 

productivity.
 Small farmers have limited capital to improve  

production.
 Because of small land holding size, the input costs are 

high, causing agriculture to be non remunerative and  
productivity to be low.
 Very little of the surplus land was redistributed and 

hence most of it remained uncultivated.

10.10 Second Generation Land Reforms
 Second generation land reforms are aimed at reorganizing state and collective farms into 

family size units and introducing market oriented land systems.
 It is broadly about leaving resource allocation and production decisions to market forces 

rather than to the government institutions.
Need for Reforms :
 Universality : previous reforms like tenancy acts, land acquisition etc benefitted many 

farmers but the benefits were unevenly distributed across classes and regions.
 New reforms are necessary to cover all potential beneficiaries.
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Mains Question for Practice
1. How did land reforms in some parts of the country help to improve the  

socio-economic conditions of marginal and small farmers? (150 words) (2021)

Land 
Reforms

Socio-economic 
status

Improving

Abolition of 
Intermediary

Ceiling on 
land holdings

Tenancy 
Reforms

Cooperative 
farming

Checking debt trap

Redistribution of land from 
land lords to landless

Investment in irrigation, seeds

Reduced input cost

Land to small farmer

Access to credit

Operation Barga benefited 

Allowed scaling of cultivation

Emergence of middle class

Food Security

14 Lakhs farmers

Access to large credit

2. Discuss the role of land reforms in agricultural development. Identify the factors that 
were responsible for the success of land reforms in India. (2016)

Refer relevant sectionThought Process :

3. Establish the relationship between land reform, agriculture productivity and  
elimination of poverty in Indian Economy. Discussion the difficulty in designing and 
implementation of the agriculture friendly land reforms in India. (2013)

Refer relevant sectionThought Process :
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Direct benefit 
transfer (DBT) 
Central Agri 
Portal

 Launched in 2013, it is a unified central portal for agricultural schemes 
across the country.
 It helps farmers adopt modern farm machineries through government subsidies.

E-Tech in Post Production Stage :

AGMARKNET
 Launched in 2000, where the DCI (Directorate of Marketing and  

Inspection, MOA) links over 7000 wholesale agri markets with the State  
Agricultural Marketing Boards and Directorates for effective information.

National Agriculture 
Market (e-NAM)

 e-marketing platform at national level to create "One Nation One Market". 
 Better price discovery, transparency and competition.

AgriStack
 Collection of technology-based interventions in agriculture.
 A unified platform for farmers to facilitate -end to end services across 

the agriculture food value.

11.4  What are the various upcoming Technologies in the Aid of Farmers?
 Various upcoming Technologies in Aid of Farmers can be Summarised as :

Internet of Things :
 To collect data and automate tasks.
 IoT sensors can monitor soil moisture levels,  
temperature, humidity, and other environmental factors 
to helps farmers make informed decisions about  
irrigation, disease prevention, and resource management.

Agricultural Robotics :
 To automate labor-intensive tasks in farming.
 For seeding, planting, weeding, harvesting, and sorting 

crops. They increase efficiency, reduce labor costs, and 
improve accuracy in various stages of crop production.

Vertical Farming and Hydroponics :
 Vertical farming involves growing crops in vertically 
stacked layers or vertically inclined surfaces, often in 
controlled indoor environments

 Hydroponics is a method of cultivating plants without 
soil, using nutrient-rich water solutions.


