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Section-A 
 
Q.1) Answer the questions in not more than 150 words each: 
 
a) ‘India presents an example of unity in diversity’. Elucidate this statement in the context of 
India’s physical and human aspects? 
 

Approach – Introduce with a statement on myriad of diversities. In the body, highlight the physical and 
human related diversities in India. Thereafter, elaborate the various factors that acts as unifying 
factors both from physical and human aspects. Conclude suggesting the issues that threatens this 
diversity. 
 
India has been able to project itself as a single territorial unit despite presence of myriad of diversities 
related to physiography, climate, people, languages, religions, etc. 
 

Physical Diversities in India 
 Diversity in Physiography -While the northern Himalayan region extends from Kashmir to 

Arunachal Pradesh, the plateaus of central and Deccan region covers the Peninsular India. The 
Western Ghats and the Eastern Ghats are stretched on the two sides of the Deccan with coastal 
regions on both sides. 

 Geology – While the peninsular block is one of the oldest landmasses with features from pre-
Cambrian era, the extra-peninsular region are recent consisting of tertiary fold mountain and 
Pleistocene plains. 

 Drainage system- While the Himalayan Rivers are youthful and perennial, the Peninsular Rivers 
are mature and seasonal. 

 Climate – The latitudinal spread and diversity of physical features results into different kinds of 
climatic conditions. While the northern region experiences temperate climate, the southern 
peninsula has tropical climate.  There are variations in rainfall due to orographic characteristics 
like Cherrapunji in Assam records the highest rainfall in the World but there is very low rainfall in 
the Thar Desert. 

 

Human related diversities of India 
 Racial diversity: 1931 census classified India’s racial diversity in the following groups- The 

Negrito, The Proto-Australoid, The Mongoloid, The Mediterranean, The Western Brachycephaly 
and the Nordic. Representatives of all the three major races of the world, namely Caucasoid, 
Mongoloid, and Negroid are found in the country 

 Linguistic diversity: Languages of several families are spoken in India, the major ones being the 
Indo-Aryan languages spoken by 75% of Indians and the Dravidian languages spoken by 20% of 
Indians. Other languages belong to the Austroasiatic, Sino- Tibetan, Tai-Kadai, and a few other 
minor language families and isolates. India has the world’s second highest number of languages, 
after Papua New Guinea. 

 Social diversity: Apart from the tribal societies, the Indian population consists of the Hindus 
(82.41%), Muslims (11.6%), Christians (2.32%), Sikhs (1.99%), Buddhists (0.77%) and Jains (0.41%). 
The Hindus themselves are divided into several sects such as Vaishnavas, Shaivite, Shakta, Smarta, 
etc. and different castes. Similarly, the Muslims are divided into sects such as Shia, Sunni, 
Ahmadiyya etc.  

 

Unity in diversities 
 Physiographical factors - Physiographically the great Northern plains of Indus-Ganga-

Brahmaputra acts as the unifying link between mainland India and North-East India. Similarly 
passes in the Western Ghats like Bhor ghat, Thal ghat connect it with eastern region. 
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 Climatic factors - The monsoon rhythm system controls the climate of whole India and acts as 
unifying factor. The flora and fauna in the entire Indian subcontinent, agricultural practices, life of 
people, including their festivities revolve around the monsoon seasons in India.  

 Political factors - Political integration due to single Constitution governing whole country 
ensures uniformity in governance framework.  

 Mobility - The inter-state and intra-state migration promotes a sense of unity and brotherhood 
among the masses. Example: Labours migrating from Nagaland to Delhi, Bihar to Green 
Revolution areas, etc.  

 Religious tolerance – It is the unique feature of religions in India due to which multiple religions 
co-exist in India. Example: Ganga-Jamuni Tehzeeb. 

 Institution of pilgrimage and religious practices- From Badrinath and Kedarnath in the north to 
Rameshwaram in the south, Jagannath Puri in the east to Dwaraka in the west the religious 
shrines and holy rivers are spread throughout the length and breadth of the country. Closely 
related to them is the age-old culture of pilgrimage, which has always moved people to various 
parts of the country and fostered in them a sense of geo-cultural unity. 

 
However, there are challenges to this unity in form of regionalism, communalism, ethnic conflicts, 
etc. which needs to be addressed by promoting religious tolerance, grass root governance, etc.  
 
b) Assess as to how surface water utilization affects food production and food security in the 
country? 
 

Approach: Introduce your answer by relevant data associated with surface water. In the body discuss 
its role in food production and security and then mention its limitations. Conclude by mentions other 
sustainable practices required to reduce dependence on surface water. 
 
Out of total 1123 cubic km of utilizable water, India has around 690 cubic km of surface water coming 
from sources like canals, rivers, tanks and ponds which plays a significant role in India’s food security 
and production. 
 
Food security and production through Canals:  
Canal is the second most important source of irrigation in India, which amounts for around 26% of 
total irrigated area in India. Canals have acted as an effective source of irrigation in India significantly 
contributing towards food production and food security in India. 
Case study: India Gandhi canal and its role in food production and security of Rajasthan. 
 

 
Figure: Indira canal 
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Indira canal project is a living example of man’s effort to transform a desert land into a green land of 
prosperity and plenty. The command area of this canal is located in dry desert lands of Ganganagar, 
Bikaner, Jaisalmer, Barmer, Jodhpur and Churu districts in Rajasthan. The total irrigation potential is 
13.88 lakh hectare which helped in around annual food production of 37 lakh tonne ensuring food 
security in drought prone areas of Rajasthan. 
 
Food security and production through rivers: 
India has a massive river system comprising Himalayan and peninsular river which plays significant 
role in Indian agricultural system. Water through rivers is used for irrigation in agricultural fields. The 
significance of rivers in food security could be understood through the following case study of 
Kaleshwaram lift irrigation project build up on Godavari River. 
Case study: Kaleshwaram project. 
 

 
Figure: Kaleshwaram project. 

 
The Kaleshwaram Lift Irrigation Project (KLIP) is a multi-purpose irrigation project on the Godavari 
River in Kaleshwaram, Bhupalpally, Telangana, India. Currently the world's largest multi-stage lift 
irrigation project, its farthest upstream influence is at the confluence of the Pranhita and Godavari 
rivers. The project is seen as very significant in ensuring food security of drought prone districts of 
Telangana and will help in drastically transforming the agricultural landscape of the state. 
 
Food security and production through tanks and ponds i.e. watershed management: 
Watershed management has been the panacea in rural areas in transforming the agricultural scenario 
in India. Through its components like Integrated water management it emphasises on creation of 
tanks, water ponds and embankments along with rejuvenation of traditional water harvesting bodies 
like johads, tankas, baolis, naulas, etc . Thus such conventional practices has helped in transforming 
the agricultural scenario in dryland agricultural regions of India ensuring food security and 
production. 
 
Case study:  Popat rao pawar, the waterman of India started a rainwater harvesting and watershed 
conservation and management program in Hiware Bazar. These programmes, along with the planting 
of lakhs of trees, have been credited for transforming Hiware Bazar into the "green model village" it is 
today. From just 90 wells in the 1990s, Hiware Bazar today has around 294 water wells. The solution of 
the village's water problem with the help of contour trenches to recharge groundwater also revived 
farming as a source of income. Villagers abandoned the use of water-intensive crops and also began 
to focus on cattle farming. This, in turn, brought in huge revenue from milk production. 
However despite its aforementioned benefits surface water utilization has its own set of limitations: 
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1) Frequent droughts: As most of the peninsular rivers in India are seasonal in nature and not 
perennial and depend upon monsoonal rain, so in the years when India undergoes drought, 
irrigation through surface water is adversely affected which in turn adversely impacts the food 
security and production. 

2) Climate change: Climate change and global warming are further impacting the hydrology of river, 
where rivers of India are progressively drying up endangering the irrigation scenario of the 
country. 

3) Pollution: Even the rivers of India are getting impacted by agriculture due to release of harmful 
chemical fertilisers into the rivers by the phenomena of eutrophication and impacting marine 
productivity in India. Example: Pollution of Yamuna, Ganges, Pamba, Mula Mutha, etc. 

4) Infrastructural development: With rising population India is constantly expanding its 
infrastructural needs encroaching into flood plains of various rivers. Thus a scenario has not only 
impacted Indian agricultural scenario but has also lead to disasters like flash floods. E.g. 
Brahmaputra flooding. 

Thus seeing the above limitations of surface water utilization India will have to transform towards 
green agricultural practices like conservation agriculture, ZBNF, use of micro irrigation techniques to 
shield itself from future ramifications of dependency on surface water. 
 
c) Discuss the potentiality and status of aqua-culture in the Ganga Plain? 
 
To be discussed in detail in class. 
 
d) Give reasons as to why rainfall variability is a characteristics feature of India’s monsoon? 
 

Approach: Introduce with the general factors that influences Monsoon. In the body, discuss Inter-
seasonal variability and Intra-seasonal variability under temporal variations and then highlight 
spatial variations in Monsoonal rainfall. Conclude on the rising variability due to climate change. 
 
Rainfall variability in India is related to high levels of unpredictability of Indian monsoon. Monsoon 
themselves are dynamic regional wind system that are influenced by multiple factors like movement 
of sun, upper tropospheric circulation, ocean current, global tele-connection, etc. leading to inter-
seasonal and intra-seasonal variability. 
Temporal Variation 
Intra-seasonal variability 
 Sudden burst of monsoon - The combined effect of the northward shift in the position of the 

Inter Tropical Convergence Zone (ITCZ) and the south-eastern trade winds crossing the equator, 
the withdrawal of the westerly Jetstream from the south of the Himalayas and the consequent 
development of easterly Jetstream by the summer heating of the Himalayas leads to the sudden 
onset of monsoons in the Indian subcontinent 

 The Break in Monsoon- The south-west monsoon has dry spells due to tropical depressions or by 
dislocation of the monsoon trough over north India. 
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Inter-seasonal variability 
 Upper air circulation- The formation of Tropical Easterly Jetstream results in the reversal of 

upper air circulation patterns (High-pressure switches to low pressure) and leads to the quick 
onset of monsoons. Similarly, the progress of the southwest monsoon towards India is greatly 
aided by the onset of Somali jet. 

 Ocean atmosphere tele-connection- factors like El Nino, ENSO, IOD, and MJO are strongly 
correlated to monsoon. 

 

 
 
Spatial Variation of Monsoon: 
 The monsoon rainfall is never continuous but comes as wet spell followed by dry spells. The 

rainfall distribution is influenced by orographic factors. 
o  The Arabian Sea branch strikes the Western Ghats and causes heavy rainfall on the 

western Coast, while the rain-shadow area of the southern plateau receives very less 
rainfall. Another current moves towards north-east in a direction parallel to Aravalli hills. 
This causes very little rainfall in whole of the Thar Desert. 

o The frequency and the tracks of Bay of Bengal depressions depends upon the position of 
the ITCZ. ITCZ influences the axis of the tropical depression which brings about a change 
in the intensity and distribution of rainfall.  

o The amount of rainfall decreases from south to north over the western coast and from 
east to west over the Indian plains and the northern peninsula. 

The rainfall variability in India is influenced by other factors like western disturbances, convectional 
rainfall, and cyclonic disruptions and in recent times variability has been accentuated by Climate 
Change, where rain is concentrating in time and space. Example: Assam floods, Hyderabad floods, etc.  
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e) Define agricultural intensity and bring out its regional distribution in India? (10) 
 
To be discussed in class in detail. 
 
 
Q.2) a) Explain Himalayan Orogeny and illustrate how the process has affected the geomorphic 
characteristics of Macro divisions of the Himalayas? 
 

APPROACH: Introduce the answer by giving a brief description of Himalayas. In the body discuss 
its orogeny and how it has affected the geomorphic characteristics of macro division of Himalayas. 
Conclude the answer by mentioning how the plate tectonics still continue the process of 
Himalayan upliftment. 
 
Himalayas are young fold mountains which have formed as a result of the collision between the Indian 
plate and Eurasian plate which began 40 and 50 million years ago and continues today. 
Although many scholars like Edward Suess, Emile Argent, Kober, Burrad have put forward their views 
for Himalayan orogeny but the most convincing explanation was given by Plate tectonics theory. 
According to the theory the Himalayas do not comprise of a single range but a series of at least three 
ranges running more or less parallel to one another. Therefore, the Himalayas are supposed to have 
emerged out of the Himalayan Geosyncline, i.e. the Tethys Sea in six different phases following one 
after the other. 
 

                           
Figure: Himalayan orogeny. 

 
6 phases involved in the formation of Himalayas: 
Phase1 - 100 million years ago 
 During Cretaceous Period, around 100 million years ago, the Indian plate was located b/w 10 ⁰ S – 

40 ⁰ S, over the reunion hotspot 

 The movement of the plate attained its mass velocity as it was closer to the equator 
(14cm/yr) and squeezing of the Tethys started towards the end of the Paleocene 
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Phase2 – 71 million years ago 
 Himalayan Oogenesis begins roughly about 71 million years ago and the plate with Gondwana 

continental piece drifted towards North East and the rigid North-western flangs composed of 
the Aravalli series collided with Eurasia. 

 The line of collision b/w the Tibetan Plateau and the Indian Plate is called (Indus–Tsangpo 
Suture Zone) which is a compressional tectonic fault line. 

 As the plate began to subduct, crustal doubling below Tibet raised them into a high plateau with 
a thickness of around 60km 

 Along the southern front of the ITSZ ( Indus-Tsangpo Suture Zone), the Murree Foredeep was 
formed and further south, the Shiwalik foredeep was created 

 
Phase3 – The Drass volcanic arc 
 

 

 
 During Oligocene, the Drass volcanic area was formed and in the Tethys crust, a series 

of volcanic eruptions took place 

 The plate has started anti-clock rotation and Drass became the Pivotal Axis 

 Thus, in the western part, pressure and compression were gradually released but towards the 
East, squeezing of Tethyan sediments has started which marks the beginning of the rising of 
Tethyan 
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Phase4 – Greater Himalayas were raised. 
 

 
 

 The rotation continued and greater compression created a major thrust in the sediments of 
Murree foredeep and greater Himalayas were raised about 30-35 million years ago ( Oligocene 
to Eocene) 

 The compressional thrust line is known as the Main Central Thrust (MCT). 
 
Phase5 – Rise of lesser Himalayas 
 The sediments were being deposited in the Shiwalik foredeep and further movement in the 

plate resulted in the rise of lesser Himalayas during the Miocene (15-20 MYA). 

 MCT separates greater and lesser Himalayas and the compressional thrust line along which the 
lesser Himalayas were lifted is called Boundary Thrust/Fault (MBT of MBF) line. 

 
Phase6 – Rise of the Shiwalik ranges. 
 In the Shiwalik foredeep, sedimentation by the Himalayan Rivers fills up the molasse material. 

 The partial feeding of the Shiwalik foredeep along the Himalayan Frontal Fault (HFF) led to the 
rise of the Shiwalik ranges which represent partially folded sedimentary range. 

 
Orogeny affecting the geomorphic characteristics of macro divisions of Himalaya: 
1) The Himalayas are convex shape towards south with sharp syntaxial hair pin bend at the ends, the 

shape is such because of the shape of the northern edge of the plateau and soft sediments 
wrapped around the edges. 

2) Due to upliftment of Himalayas has occurred in series of phases, we have three parallel ranges. 
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                                                   Figure: parallel ranges of Himalayas. 
 
3) Every range of Himalaya has its own set of characteristics: 

a) Great Himalayas: They are predominantly accretionary prism, but also have crystalline 
granite rocks forming CCA (Central crystalline axis), they have hogback like appearance and 
are almost symmetrical. 

b) Middle Himalaya: They are complex structures, and are broken and discontinuous with 
characteristics features like recumbent fold and nappes. 

c) Shivaliks: They have a composite origin and thus have deposits from various origin such as 
conglomerate, nummilithic, fluvial and lacustrine deposits. 

4) Since Himalayas are result of intense compression, Himalayas have displaced roots and river 
faults. 

5) Himalayas despite their height are not a water divide as almost all Himalayan rivers cut across 
Himalayas and drain up to northern plains, leading to formation of antecedent drainage. 

6) The Kashmir Himalayas have lacustrine deposits and are famous for their Karewa deposits and 
soils known for Saffron cultivation. 

7) Due to their recent orogeny they have youthful features like deep valleys, canyons and gorges. 
8) Himalayas also have features of inversion of relief such as Anticlinal valleys and Synclinal ridges.  
9) Even till today as the plate tectonics operate and Eurasian plate move towards Indian plate the 

Himalayas continue to rise making them the highest mountain ranges of the world.    
 
b) Why has solar energy in India not been developed to desired level in spite of its high potential? 
 

Approach – Introduce with the significance of solar energy for India. In the body, highlight the 
potential of solar energy of India. Thereafter, discuss the present status of solar energy in India. Then, 
elaborate the reasons for not achieving the desired level. Conclude highlighting the initiatives 
undertaken to bridge the gap. 
 
India’s share of global energy demand is predicted to double to 11% by 2040, making it imperative to 
enhance energy security and self-sufficiency in power generation. The dependency on fossil fuel also 
needs to be curtailed to control the environmental and economic costs. It is in this context; India has 
set target of 100GW of solar energy under the Paris climate deal and has launched ISA to realize the 
potential. 
Solar Energy potential in India  
 High solar radiation and positive heat budget- India is located to the north of the equator, which 

receives yearly mean solar irradiation of 6.5 kWh/m2day. India lying in tropical belt has an 
advantage of receiving peak solar radiation for 300 days, amounting 2300-3,000 hours of 
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sunshine. With solar energy of about 5000 trillion kWh per year incidence, India has the potential 
to generate 35 MW/km2 using Solar PVs and solar thermal energy. 

 Large extent of  landmass – India’s north south extent of 3214 kms and East-west extent of 2933 
km provides opportunity for both solar parks in 3% of land area under wasteland and roof top 
solar-energy in settlement regions.  

 

 

Fig showing Solar parks in India 
 
 Water-bodies for floating plant - The large number of rivers and canals and the 7 Mha of other 

water body are provides opportunity of floating solar plants like Ramagundam Floating Solar PV 
Project in Telangana. India’s reservoirs with a cumulative surface area of 18000 square km have 
the potential to generate 280 GW of solar energy through floating solar PVs according to a report 
produced by The Energy and Resource Institute (TERI). 

 

 
 
The National Institute of Solar Energy (NISE) estimates the potential of solar power in India to be 
around 750 GW with Rajasthan, Jammu and Kashmir (before bifurcation), and Maharashtra to be top 
states with the highest solar potential. This represents almost three times India’s total installed power 
capacity today. However As of December 2021, the cumulative solar installed capacity of India is still 
55 GW. 
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Reason for low solar energy development in India 
 Inherent issues in solar energy – There is low dependency on solar energy as it is not available 

during night time and is Weather dependent. As the Solar power has significant day peaks and 
seasonal peaks, it requires efficient storage capacities for energy generated.  

 High upfront cost -Solar panels also require inverts and storage batteries to convert direct 
electricity to alternating electricity so as to generate electricity. While installing a solar panel has 
become cheap due to government support, installing other equipment is still quite expensive. 

 High surface area required- The land space required to install a solar plant with solar panel is 
quite large and that land space remains occupied for many years altogether and cannot be used 
for other purposes. India is already a highly populous and land starved country and thus land 
clearances becomes a great bottleneck. Energy production is also quite low compared to other 
forms of energy.  

 Maintenance - Solar panels require considerable maintenance as they are fragile and can be 
easily damaged. So, extra expenses are incurred as additional insurance costs 

 Problems faced by solar heat generation- Dust, high temperatures and the dearth of water are 
contributing to a significant increase in the cost of operating solar power plants in the country.  

o Some of these factors, such as the level of dust particles and the type of dust, vary from 
region to region within the country, while other factors such as the hardness of the water 
and the shortage of a skilled labour force are more general problems faced by plants 
across the country. 

o The solar panels that are used are not designed for such high temperatures. In remote 
areas with high temperatures, it is being found that we are not getting the required units 
of power. The panels do not yield their optimal usage. 

o Dust is a problem, especially in Rajasthan and drier parts of alluvial plains, where the dust 
conditions are really bad and require frequent cleaning, which then increases the 
operational costs. 

o Hard water is not suitable for cleaning, and companies have to invest in reverse osmosis 
(RO) and other technology to make it suitable.  

o Since many large-scale power plants are located in the interior regions of Rajasthan, 
Gujarat, Maharashtra, Madhya Pradesh, Chhattisgarh and parts of South India, getting 
soft water on sites becomes difficult at times. Therefore, reverse osmosis or distillation 
plants have almost become mandatory for solar plants in order to provide water which 
can be used for cleaning modules. 
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 Skilled Labour - Skilled workforce required for cleaning and maintenance is not locally available. 
This results into higher operational costs but solar tariffs in India have fallen tremendously which 
pose a future risk for the industry 

 Manufacturing challenge - China’s strong manufacturing base is giving stiff challenge to 
domestic manufacturer. Indian domestic manufacturers aren’t technically and economically 
strong to compete with Chinese companies. At the same India’s solar sector is largely dependent 
on imported components like silicon wafers. 

 Issues with WTO - India is facing challenge to balance Prioritising domestic goals and WTO 
commitments. Currently India’s domestic content requirement clause is facing legal challenge at 
WTO while the dumping of products by China is leading to profit erosion of local manufacturers. 

 Absence of proper finance mechanism-As the rate of return (RoR) for the solar project is very 
low, the already pressurized banking sector is not enthusiastic enough in investing in solar 
capacity. 

 The cost-effectiveness of solar energy- Though technological advancements have reduced the 
per kWh price of solar energy, it is still higher than the conventional electricity supply. It makes it 
difficult for the diffusion of solar equipment and makes it a less profitable business. 

 Other challenges include delays in land acquisition to problems in grid evacuation, financially 
distressed discoms, integration of solar energy into conventional grids and management of the 
waste generated in solar energy production. 

 
To boost the demand and production government of India has launched National Wind-Solar Hybrid 
Policy for setting up grid-connected hybrid Solar PV systems, scheme to develop Ultra Mega 
Renewable Energy power parks (UMREPPs) to provide land and transmission infrastructure for solar 
and solar-wind hybrid projects, Grid Connected Solar Rooftop Programs and capacity building 
program of Suryamitra. 
Currently it also needs a more comprehensive approach like investing in R&D ecosystem and 
exploring alternative financial mechanisms like green bonds. 
 
c) Explain how modernization of Indian agriculture is affected by unfavorable institutional factors 
with suitable examples? 
 

Approach – Introduce with the meaning of modernization of agriculture based on determinants of 
agriculture. Then, highlight the institutional reforms undertaken. Thereafter, discuss how unfavorable 
institutional factors have affected agricultural modernization. Conclude suggesting further 
institutional reforms. 
 
Modernization of agriculture encompasses expansion of irrigation, spread of new technology, and 
additions to rural infrastructure like irrigation works, roads, cold storages, market yards and 
warehouses. Apart from these infrastructural determinants, changes in the institutional structure - 
like new credit institutions, extension agencies, regulated markets, and control of moneylenders and 
technological interventions such as Nano-fertilizers, HYV seeds, etc. 
These cumulative effects would get reflected in the farmer’s perception, attitude and behavior and in 
the changing features of rural communities such as stratification, diversification, commercialization 
and exposure to outside influences. 
 
The government after independence undertook various measures to resolve unfavorable institutional 
factors such as: 
1) Abolition of zamindari system 
2) Tenancy reforms – regulation of rent, security of tenant and conferment of ownership on tenants. 
3) Ceiling on land holdings and redistributing the surplus land to landless laborers 
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4) Agrarian reorganization through consolidation of land holdings and prevention of further sub-
division and fragmentation 

5) Organization of cooperative farms. 
 
Despite the above reforms, institutional factors still plague modernization of Indian agriculture in 
following ways: 
 Land holding in India- As per the Agriculture Census, the average size of operational holdings has 

decreased from 2.28 hectares in 1970-71 to 1.08 hectares in 2015-16. On the 140 million hectares of 
agricultural land, the number of marginal land holdings (less than one hectare) has increased from 
36 million in 1971 to 93 million in 2011.  Most of the land holdings are fragmented   

o Marginal and small land holdings face a number of issues, such as problems with using 
mechanisation and irrigation techniques. It further accentuates duplication of resources. 

o Small and marginal farmers fail to afford irrigation, fertilizers, insecticides, pesticides, 
better seeds and farm machinery. 

 

 
Fig -showing distribution of size of landholding 

 
 Defective land tenure system- Though the erstwhile zamindari system has been abolished after 

the independence, the position of cultivators has not much improved. 
o As per Niti Aayog data, ownership rights were transferred to the cultivator on just 4% of 

the operated land. Moreover, just seven states, Assam, Gujarat, Himachal Pradesh, 
Karnataka, Kerala, Maharashtra, and West Bengal, accounted for 97% of this transfer. 

 Informal leasing - Of the total agricultural area under operation, 10% of land has been given out 
on agricultural leases, with the percentage of leased out land varying across states. 

o Restrictive tenancy laws have led to lack of the security of tenure. This discourages long-
term investments in land due to insecurity of cultivation rights. 

o In the absence of formal leasing, landowner also feels a sense of insecurity when leasing 
land, which encourages many to leave land as fallow.  
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 Poor land records- Poor land records and tenancy reforms have led to improper assessment of 
subsidized inputs like the fertilizer and discouraged transparency.  

o In the past, states such as Karnataka and West Bengal have attempted to provide legal 
rights to tenant farmers by forming electronic records of land holdings and giving tenant 
farmers the right to their produce. 

 Lack of access to agricultural credit and insurance--Access to agricultural credit is linked to the 
holding of land titles.  As a result, small and marginal farmers, who account for more than half of 
the total land holdings, and may not hold formal land titles, are unable to access institutionalized 
credit.  Farmers may require credit for short term uses such as purchasing inputs, weeding, 
harvesting, sorting and transporting, or long term uses such as investing in agricultural 
machinery and equipment, or irrigation 

 
These challenges can be overcome by bringing institutional reforms like creating vibrant land lease 
market based on land bank held by a public agency (Model Land Leasing Act, 2016); conclusive land 
titles, digitization of land record and diversification of marginal farmers to other economic activities 
like aquaculture, sericulture, agroforestry, apiculture, etc. 
 
 
Q.3) a) Critically evaluate the impacts of Green Revolution in India and discuss the prospects and 
challenges of Evergreen Revolution in India? 
 

Approach: Introduce your answer by a brief history of green revolution. In the body critically evaluate 
its impacts and then discuss the prospects and challenges of evergreen revolution in India. In 
conclusion mention how evergreen revolution can bring a paradigm shift in Indian agricultural 
scenario.  
 
Green revolution in India was a watershed movement in Indian agriculture history it was started in 
1960s which drastically helped India in increasing its agricultural productivity and production making 
India a food secure nation from a food scarce nation. 
 

 
Figure: Green revolution and its impact. 

 
The following were the positive impacts of Green revolution in India: 
a) It helped in increasing agricultural productivity and production making India a food surplus 

nation from food deficit nation. 
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E.g. the production of wheat increased from 11mT in 1960 to 97mT in 2012-13, while the productivity 
increased from 850kg/ha to 3117kg/ha. 
The production of rice increased from 7mT in 1960-61 to 31mT in 2012-13, while the productivity 
increased from 507kg/ha to 1168 kg/ha. 
b) Green revolution promoted self-sufficiency and India became a major exporter of food crops 

which helped India in tackling its Current account deficit and concomitant Balance of payment 
crisis. 

c) It lead to increase in production of cash crop and thus augmented the process of industrialization 
in India. 

d) Green revolution lead to monetization and commercialization of Indian agriculture leading to 
increased cropping intensity  

e) It promoted other functional linkages strengthening agricultural linkages with other sector of 
economies such as fertilizer, textile, food processing, etc 

 

 
 
The following were the negative impacts of green revolution in India: 
Economic impact: 
1) It dis-incentivized crop diversification because it was crop specific and it focused in few crops 

like paddy and wheat, and high nutritious crops like pulses and millets suffered the most. 
2) It accentuated regional imbalances in Indian by creating a east-west agricultural divide in India. 
 

 
                                                          Figure: East-West Cultural divide. 
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3) It led to procrastination of land reforms and land reforms as an agenda suffered in India. 
4) Green revolution promoted mechanization in India which accentuated problems like 

unemployment leading to labour displacement and distress migration. 
 
Social impact: 
1) It was class specific and further accentuated the social divide between the rich and the poor. 
2) Distress migration promoted by the Green revolution lead to declining status of women. 
3) Disruption of traditional farming practices such as javik kheti, etc. 
4) Small and marginal farmers got trapped into debt trap and came under the burden of 

moneylenders. 
 
Ecological Implications: 
1) Overexploitation of groundwater. e.g. As per Central ground water board the ground water 

province at green revolution belt is overexploited. 
2) Contamination of groundwater. E.g. Due to excessive use of urea fertilizer the green revolution 

belt is suffering from nitride contamination the N: P: K ratio has become has become 31.4:8:1.  
3) Accentuated soil degradation leading to problems like soil alkalization and salinization. 
4) Promoted ecological disasters like eutrophication and river pollution. 
5) It has promoted monoculture tendencies in India. E.g. It has made India’s cropping pattern cereal 

centric dominated by paddy and wheat 
The Green Revolution altered India's image from "begging bowl" to "bread basket." However, in order 
to address the Green Revolution's shortcomings and vulnerabilities, we must make it evergreen. 
Despite the fact that India is now self-sufficient in many sectors of food production, it still depends 
on imports for commodities such as pulses and oilseeds, where output has not kept up with demand. 
Dr. M.S.Swaminathan first used the phrase "Evergreen Revolution" to describe a method of improving 
production and productivity in such a way that environmental and agricultural objectives are not 
mutually antagonistic. The premise is to produce more with less, less land, less pesticide, less water, 
and an evergreen revolution is required to achieve sustainable agriculture 
 
Prospects of evergreen revolution in India: 
1) More than five decades after India launched the Green Revolution, it has not only failed to 

eliminate hunger but also malnutrition as it is high and evergreen revolution with its emphasis 
towards crop diversification and high value crops like pulses and millets is seen as a panacea 
towards India’s problem of hidden hunger. 

2) Wheat and rice have displaced more nutritious pulses and other cereals such as millets in 
consumption and thus has led to monoculture tendencies in Indian agriculture and thus 
evergreen agriculture could help in reverse such a trend 

3) Green revolution led to soil degradation due to unscientific application of fertilizers, evergreen 
revolution with its emphasis towards green inputs like bio fertilizer with help in curbing land 
degradation. 

4) Unlike the Green revolution which was which made Indian agriculture regionally biased, 
evergreen revolution will focus towards balanced agricultural development in India elimination 
regional inequalities. 

 
Challenges of evergreen revolution in India: 
1) The MSP regime of India, as MSP is disproportionately high for crops like rice and wheat which 

will act as a disincentive for farmers to cultivate crops like pulses and millets. 
2) Economic challenges such as high cost of micro irrigation equipment’s like drip and sprinkler 

irrigation which will make transition towards evergreen revolution a challenge. 
3) Use of chemical fertilizers which gives quicker results when compared to organic inputs which 

will act as a disincentive for farmers. 
4) Low Research and development and technological advancements in the field of agriculture.  
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Thus if properly implemented the evergreen revolution can bring a paradigm shift in Indian 
agricultural scenario in which India already enjoys a cumulative advantage. 
 
b) Examine the origin and characteristics of the soils of the North Indian Plain? 
 

APPROACH: Introduce the answer by discussing the different soils of north Indian plains. In the body 
discuss the characteristics of each soil present in north Indian plain. Conclude the answer by 
mentioning sustainable practices to avoid to soil degradation. 
 
The North Indian plains extend from Rajasthan in the west to Assam in the east, consisting diversity of 
soils like alluvial soils of Gangetic plains, deltaic alluvial soils across Sunderban delta, arid soils of 
Rajasthan and Lateritic soils across Brahmaputra plains. 
 

 
                                                    Figure: Soils of north Indian plains 
Origin of alluvial soils: 
As aforementioned alluvial soils being azonal soils, are depositional soils, and they have been derived 
from the sediment being deposited by the river Ganga in the Indo-Gangetic plain, ranging from 
Punjab in the west to West Bengal and Assam in the east, as well as in the coastal areas of northern 
parts of Gujrat, Narmada and Tapi valleys, which are formed by sea waves 
 
Origin of Lateritic soils:  
Lateritic soils are formed mainly due to the process of gleization under water logging conditions 
created by high temperature and heavy rainfall with alternate wet and dry periods and are mostly end 
products of weathering. Heavy rainfall promotes leaching of soil, whereby lime and silica are leached 
away and a soil rich in oxides of iron and aluminium compounds is left behind. 
 
Origin of Arid (Desert soils):  
The desert soils of India are mainly the consequence of Aeolian action and consist of Aeolian sand (90 
to 95%) and clay(5 to 10%). 
 
Characteristics of Alluvial soils: 

 They are immature and have weak profiles due to their recent origin. 

 Most of the soil is Sandy and clayey soils are not uncommon. 
 Pebbly and gravelly soils are rare. Kankar (calcareous concretions) beds are present in some 

regions along the river terraces. 

 The soil is porous because of its loamy (equal proportion of sand and clay) nature. 

 Porosity and texture provide good drainage and other conditions favorable for agriculture. 
 These soils are constantly replenished by the recurrent floods. 

Page 17 of 36

https://academy.forumias.com/
mailto:admissions@forumias.academy
mailto:helpdesk@forumias.academy


 
 

Forum Learning Centre: Delhi - 2nd Floor, IAPL House, 19 Pusa Road, Karol Bagh, New Delhi - 110005   | Patna - 2nd floor, AG Palace, E Boring Canal 

Road, Patna, Bihar 800001   | Hyderabad - 1st & 2nd Floor, SM Plaza, RTC X Rd, Indira Park Road, Jawahar Nagar, Hyderabad, Telangana 500020 
9821711605 | https://academy.forumias.com | admissions@forumias.academy | helpdesk@forumias.academy 

Chemical characteristics: 
 The proportion of nitrogen is generally low. 
 The proportion of Potash, phosphoric acid and alkalies are adequate 
 The proportion of Iron oxide and lime vary within a wide range 
 
Cropping characteristics: 
 They are mostly flat and regular soils and are best suited for agriculture. 
 They are best suited to irrigation and respond well to canal and well/tube-well irrigation. 
 They yield splendid crops of rice, wheat, sugarcane, tobacco, cotton, jute, maize, oilseeds, 

vegetables and fruits. 
 
Characteristics of Lateritic soil:  
Chemical characteristics:  
 Laterite soils are rich in bauxite or ferric oxides. 
 They are very poor in lime, magnesia, potash and nitrogen. 
 Sometimes, the phosphate content may be high in the form of iron phosphate. 
 In wetter places, there may be higher content of humus 
 
Distribution of Lateritic soils: 
 Laterite soils cover an area of 2.48 lakh sq km. 
 Continuous stretch of laterite soil is found on the summits of Western Ghats at 1000 to 1500 m 

above mean sea level, Eastern Ghats, the Rajmahal Hills, Vindhyan, Satpuras and Malwa Plateau. 
 They also occur at lower levels and in valleys in several other parts of the country. 
 They are well developed in south Maharashtra, parts of Karnataka etc. and are widely scattered in 

other regions 
 
Cropping Characteristics: 
 Laterite soils lack fertility due to intensive leaching. 
 When manured and irrigated, some laterites are suitable for growing plantation crops like tea, 

coffee, rubber, cinchona, coconut, arecanut, etc. 

 In some areas, these soils support grazing grounds and scrub forests 
 
Economic Characteristics: 
 Laterite and lateritic soils provide valuable building material. 
 These soils can be easily cut into cakes but hardens like iron when exposed to air. 
 As it is the end-product of weathering, it cannot be weathered much further and is durable. 
 
Characteristics of Arid (Desert soils): 
Chemical Characteristics: 
 They are usually poor in organic matter. 

 Some desert soils are alkaline with varying degree of soluble salts like calcium carbonate. 
 Calcium content increases downwards and the subsoil has ten times more calcium. 

 The phosphate content of these soils is as high as in normal alluvial soils. 

 Nitrogen is originally low but some of it is available in the form of nitrates. 
 
Cropping characteristics: 
 Phosphates and nitrates make these soil fertile wherever moisture is available. 
 There is a possibility of reclaiming these soils if proper irrigation facilities are available. 
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 In large areas, only the drought resistant and salt tolerant crops such as barley, cotton, millets, 
maize and pulses are grown. 

 
Distribution of Arid – Desert soils: 
 Occur in arid and semi-arid regions of Rajasthan, Punjab and Haryana. The sand here is blown 

from the Indus basin and the coast by the prevailing south-west monsoon winds. 
 Sandy soils without clay factor are also common in coastal regions of Odisha, Tamil Nadu and 

Kerala. 
However in recent times due to rapid expansion of population, agricultural intensification, and 
monoculture practices, the soil of north Indian plains are undergoing rapid degradation which will 
have to be tackled by promoting awareness regarding sustainable agricultural practices. 
 
c) Discuss the spatial variation in the development levels of canal irrigation in India in relation to 
the physical setting? 
 

Approach: Introduce the answer by mentioning canal irrigation as a major source of irrigation with 
relevant data and facts. In body discuss spatial variation in canal irrigation with relation to physical 
setting. Conclude the answer by taking about better irrigation practices for water sustainability.  
 
Canals are the second most important source of irrigation in India after wells and tube wells. The 
percentage of canal irrigation area to total irrigated area in the country has fallen from about 39.77% 
in 1950-51 to 26% in 2009-10. 
 

                        
Figure: Canal irrigation 

 
The spatial expansion of canal irrigation in India is limited to certain geographical locations such as 
low level relief, deep fertile soils, perennial source of water and extensive command area. Therefore 
the main concentration of canal irrigation is in the northern plain of India, especially the areas 
comprising Uttar Pradesh, Haryana and Punjab. And since the digging of canals in rocky and uneven 
areas is difficult and uneconomic, the canals are practically absent from the Peninsular plateau area. 
However, the coastal and the delta regions in South India do have some canals for irrigation.  
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Broadly speaking, canals in India are of two types, viz. (i) Inundation canals, which are taken out from 
the rivers without any regulation system at their head. Such canals provide irrigation mainly in the 
rainy season when the river is in flood and there is excess water. When the rainy season is over, the 
flood in the river subsides, the level of water falls below the level of the canal head and canal dries up. 
Some canals taken off from the Satluj in Punjab were of this type. 
The second category is Perennial canals which flow throughout the year and draw water from 
perennial rivers or from artificial reservoirs which sustain a high water level on the upstream side. 
 
The following are the spatial variations across the different states of India: 
1) Uttar Pradesh: Canals constitute an important source of irrigation in UP as the state is drained by 

perennial rivers originating in the snow covered Himalayan ranges and is blessed with fertile soils. 
But the amount of rainfall, especially in western parts of the state is not sufficient for sustained 
agricultural growth, therefore a large number of canals are constructed to provide regular supply 
to sufficient water to the crops. Over one-fourth of the net irrigated area of the state is irrigated 
by canals. Some major canals of UP are Upper Ganga canal, lower Ganga canal, Sharda canal, Agra 
canal and Betwa canal. 

2) Bihar: Rainfall in several parts of Bihar is inadequate, unreliable and uncertain leading to severe 
and frequent droughts. This has made canal irrigation an important part of agricultural practice in 
Bihar, Canal irrigation accounts for over 31% of the total area of the state. Some important canals 
of Bihar are Sone canal, Kosi canal and Gandak canal. 

3) Rajasthan: Most of Rajasthan is a desert area and largely depends upon irrigation for successful 
growth of crops. Canals form an important source of irrigation and account for about 27.6% of the 
net irrigated area of the state. Some important canals of the state are Indira canal, Bikaner canal 
and Chambal project. 

4) West Bengal: Although most parts of West Bengal receive sufficient rainfall and do not require 
irrigation, still some parts of the state do feel the necessity of irrigation. More than one third of 
the net irrigated area is irrigated by canals. Some major canals of the state are Mayarakshi canal 
and the Medinipur canal. 

5) Madhya Pradesh: The uneven surface, rocky structure and limited fertile soil have not 
encouraged the construction of canals and canal irrigation is not much important keeping in view 
the site of the state, however a few canal systems have been built up, consequently 19% of net 
irrigated area is irrigated by canals in Madhya Pradesh. 

6) E.g. The Chambal project provides irrigation to about 2.83 lakh hectare in these districts. 
7) Chhattisgarh: The geographical condition of Chhattisgarh are more or less similar to those 

prevailing in Madhya Pradesh which are not favourable for canal irrigation. Even then this state 
has some areas under canal irrigation such as the Mahanadi canal, Tandula canal, etc.  

8) Tamil Nadu: Tamil Nadu has about 29% of its net irrigated area under canal irrigation. The most 
important canal system lies in the Cauvery delta where 6400 km long canals irrigate about 4 lakh 
hectares in Thanjavur and Tiruchchirapalli districts. 

 
However canal irrigation also has some of the issues associated with physical setting such as: 
1) The canal water soaks into the ground and leads to the problem of water logging along the canal 

route. 
2) Excessive flow of water in the fields raises the ground water level. Capillary action brings alkaline 

salts to surface and makes large areas unfit for agriculture. Vast areas in Punjab, Haryana and 
Uttar Pradesh suffer from the problem of ‘reh’ caused by canal irrigation. Similarly 36000 
hectares have been rendered useless in Nira valley of Maharashtra due to high concentration of 
salts in the soil resulting from canal irrigation. 

3) The marshy areas near the canals act as breeding grounds of mosquitoes which result in 
widespread malaria. 

4) Many canals overflow during the rainy season and flood the surrounding area. 
5) Canal irrigation is suitable in plain areas only. 
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Thus due to the aforementioned shortcomings the need of the hour is to transition towards efficient 
agricultural systems like micro irrigation, fertigation for developing a sustainable agriculture in India. 
 

Section-B 
 
Q.4) Answer the questions in not more than 150 words each: 
 
a) Discuss the origin and main geomorphic features of Chottanagpur plateau in India? 
 

Approach: Introduce with a statement on geographical reach of Chota Nagpur plateau. In the body, 
draw the map showing the plateau and then discuss origin and main geographic features. Conclude 
highlighting economic significance of the plateau.  
 
Chotanagpur plateau is a continental plateau extending across Jharkhand, northern part of 
Chhattisgarh and some parts of West Bengal.  
 

 
Fig showing location of Chotanagpur plateau 

 
Location 
 Chota Nagpur plateau is bordered by Indo-Gangetic plain on North, Baghelkhand in the east and 

the Bengal basin in the west. It has Son River flowing from its north-west and Rajmahal hills in its 
north-east. 

 
Origin-  
 Chotanagpur plateau is part of proto-continental Singhbhum craton of Archean era. 
 The plateau is considered to be a part of the Deccan plateau which broke off from the 

Gondwanaland during the geological period of Cretaceous and set on a 50 million years journey 
till it collided with the continent of Eurasia, comprising of the continents of Europe and Asia. 

 The Chota Nagpur plateau broke off from the main mass of Deccan Plateau and travelled further 
east of the continent. 

 
Geomorphic Features: 
 Geologic structure- This plateau is composed mainly of Gondwana rocks with patches of Archean 

granites and gneisses and Deccan lava. 
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 Physiography – The Chota Nagpur plateau consist of series of plateau at various elevation. The 
high level mid-west portion are called Patlands (flat topped laterite plateau) from where land 
descends in form of stairs. 

o  The Damodar River flows through the middle of this region in a rift valley from west to 
east 

o North of the Damodar River is the Hazaribagh plateau with an average elevation of 600 m 
above mean sea level. This plateau has isolated hills. It looks like a peneplain due to large 
scale erosion. 

o The Koderma Plateau is the lower region of the Hazaribagh Plateau and therefore is also 
known as Lower Hazaribagh Plateau. 

o The Ranchi Plateau to the south of the Damodar Valley rises to about 600 m above mean 
sea level. It is bordered by steep escarpments and is highly dissected. Most of the surface 
is rolling which is interrupted by monadnocks and conical hills. 

o The Chota Nagpur plateau terminates at Rajmahal hills which are covered by lava flows. 
This plateau is highly dissected, composed of several ranges and precipitous hills which 
are traversed by deep valleys. 

 Drainage system- The plateau is drained by numerous rivers like the Damodar, the Subarnarekha, 
the North Koel, the South Koel and the Barakar in a radial drainage pattern. The rivers flowing 
through the region creates a large number of waterfalls as they slope down from the plateau. 
Example: Hundru, Dasam, etc. 

Chota Nagpur plateau is economically significant as it has abundance of minerals like mica, bauxite, 
copper, limestone, iron ore and Gondwana coal in the Damodar rift valley region. Damodar Valley 
Corporation is further used for irrigation, generation of electricity and controlling floods.  
 
b) “The institutional factors have grip over the crop pattern and crop productivity on Indian 
agriculture”. Justify 
 
To be discussed in detail in class. 
 
c) With the help of a map, indicate the principal areas of dry land farming in the country and 
account for farmer’s suicide mainly in those areas? 
 

Approach – Introduce with the definition of dryland farming. Then, depict in map the dryland regions. 
Thereafter, account for the reasons for farmer’s suicide in these regions with case studies. Conclude by 
suggesting measures. 
 
Dryland agriculture refers to cultivation of crops entirely under natural rainfall. It is a form of 
subsistence farming in the regions where deficit of the soil moisture retards the growth of water 
consuming crops like paddy, sugarcane etc.  
Dryland areas are characterized by low and erratic rainfall and no assured irrigation facilities. Dryland 
agriculture is important for the economy as most of the coarse grain crops, pulses, oilseeds, and raw 
cotton are grown on these lands.  
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Distribution of Drylands: 
 Dryland farming is done areas that receive rainfall between 50 and 120 cm. 
 Out of the India’s total arable land area of 144 million, the 94 million hectares fall under dry lands. 

These 65% of dryland and rainfed area produce 40% of the total food grains that feeds 40% of the 
total population.  

 One hundred and twenty-eight Districts in India have been recognized as dryland farming areas. 
Of these, 91 Districts are spread in the states of Madhya Pradesh, Chhattisgarh, Uttar Pradesh and 
Tamil Nadu, representing typical dry farming tracts. Rest of the Districts belongs to Central 
Rajasthan, Saurashtra region of Gujarat and rain shadow region of the Western Ghats. 

 
Constraints of Drylands leading to farmer’s suicide: 
Drylands are characterized by low and uncertain rainfall therefore; crop failure is common feature. 
The various constraints of dryland farming are as follows: 
 Monsoon Dependency and Water Crisis-In dryland areas in general, the rainfall is low and highly 

variable which results in uncertain crop yields. 
o Generally, in dryland areas when the monsoon sets in late, the sowing of crops is delayed 

resulting in poor yields. At times, the rains may cease very early in season exposing the 
crop to drought and during flowering and maturity stages which reduces the crop yields 
considerably. 

 High input cost -Soils of the drylands are not only dry but also deficient in macronutrients like 
nitrogen and phosphorous. This inflates prices of agricultural inputs leading to an overall increase 
in the cost of cultivation. 

 

Case Study: Amravati (Western Vidarbha, Maharahstra) 
 In 2020, a total of 1,128 deaths were registered here and in 2021 the number till November was 

1,056. 

 
 Stressed environmental factor-The temperature in dryland varies greatly. During the period of 

moisture stress and drought, the temperatures accelerate the crop development resulting into 

Page 23 of 36

https://academy.forumias.com/
mailto:admissions@forumias.academy
mailto:helpdesk@forumias.academy


 
 

Forum Learning Centre: Delhi - 2nd Floor, IAPL House, 19 Pusa Road, Karol Bagh, New Delhi - 110005   | Patna - 2nd floor, AG Palace, E Boring Canal 

Road, Patna, Bihar 800001   | Hyderabad - 1st & 2nd Floor, SM Plaza, RTC X Rd, Indira Park Road, Jawahar Nagar, Hyderabad, Telangana 500020 
9821711605 | https://academy.forumias.com | admissions@forumias.academy | helpdesk@forumias.academy 

forced maturity. Chilling or frost injury at flowering results in poor grain setting and deteriorates 
the grain quality. 

 Soil problem-Dryland areas suffer from various process of soil degradation especially soil erosion. 
Example: Kucchh region of Gujarat. 

 Institutional factors- Small size of land holdings (less than 2 hectares) usually fragmented and 
scattered, lack of market facilities, frequent crop failure, poor economic condition and other 
socio-economic problems are related to drylands. 

 

Case study: Aurangabad Division (Marathwada, Maharashtra) 

 Aurangabad division, has seen an increase in the number of farmer suicides to 804 in 2021 
from 773 in 2020. 

 
 Climate change: This has further aggravated the uncertainties associated with the already 

uncertain monsoon system and hence agricultural production. While incidents like flash floods 
have led to crop losses, deferred monsoons have seen production shortfall year-in and year-out. 

It is due to these factors that there is the need to adopt practices like watershed management; soil 
conservation by contour bunding, terracing, land sloping and land levelling; practice of drip irrigation; 
agronomic practices like mixed cropping and crop rotation; Integrated nutrient management and so 
on for increased agricultural production in these areas. 
 
d) Examine the need for conservation of biotic resources in India? 
 

Approach – Introduce with a statement on what constitutes biotic resources. In the body, discuss the 
present status and threats faced by biotic resources in brief. Thereafter, highlight the need for 
conservation of biotic resources. Conclude accordingly.  
 
Biotic resources include all living elements of the environment. Forests and forest products, crops, 
wildlife, fishes and other marine lives are the examples of biotic resources. These resources 
reproduce and regenerate themselves, hence, are renewable. 
 
Current status of biotic resources in India- 
 Forest and wildlife - India is ranked 10th in world, with 24.4% of land area under forest and tree 

cover, even though it accounts for 2.4 % of the world surface area. Out of a known world total of 
1.05 million species of animals about 75,000 species (7.46%) are found in India. 

 Livestock-: India has about three fifths of the world’s buffalo population and about one-sixth of 
the cattle population. 

 Fisheries: More than 1,800 distinct species of fish are known to exist in India. Four forms of 
fisheries are found in India such as marine fisheries, freshwater or inland fisheries, estuarine 
fisheries and the pearl fisheries. 

 
Threat to biotic resources:  
 It includes degradation of terrestrial ecosystem by man-made forest fires, deforestation, 

overgrazing, construction of reservoirs and consequent submergence, etc. and cultural 
eutrophication of aquatic ecosystem. 

 
Need for conservation of biotic resources:  
 Food and nutritional security for increased Human Population: Increasing population also has 

increased demand for food, firewood (as fuel), and other biotic resources. 
 High Endemism and High genetic vulnerability: Many of the species found in India are endemic 

making the conservation difficult process, as little research is available on their genetic makeup, 
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behavioural characteristics and methods of species-rejuvenation. Moreover, many species have 
low species variability which makes them more vulnerable. 

 Arresting biomagnification: of manufacturing, construction, transportation, mining etc. all leads 
to the emission of some pollutants that can lead to the accumulation and bio magnification of 
these harmful substances in biotic resources like fishes endangering human lives. Example – 
Minamata disease. 

 Effective ecosystem functioning – Conservation of keystone species, processes and ecosystem 
are crucial for homeostatic mechanism. Example: Conservation of tigers in Sunderban, Shola 
forests in Nilgiris, etc. 

 Livelihoods for traditional forest dwellers – Forest produce like tendu leaves, amla, mahua, etc. 
are crucial for livelihoods and survivability of forest dwellers. Example: Collection of Rugda 
mushrooms by tribals of Hazaribagh district, Jharkhand.  

 Conservation of gene pool centres – Protection of cultivated crops from various diseases by 
protecting their wild relatives and their germ plasm so as to ensure cross breeding and research.  

The utilisation of these biotic resources has reached a proportion that it is considered as being 
exploitative. Only effective conservation and prudent policy regulation with punitive measure can 
lead to the sustainable utilisation of these resources. 
 
e) The pattern of growing ecological footprints is uneven in nature. Analyze with reference to land 
resources in India? 
 

Approach: Introduce the answer by defining Ecological footprint. In the body discuss how growing 
ecological footprint is uneven in nature with respect to land resources. In conclusion discuss the need of 
sustainable development to reverse such a menace. 
 
Ecological footprint is defined as the impact of human activities measured in terms of the area of 
biologically productive land and water required to produce the goods consumed and to assimilate 
the wastes generated. 
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Land resources % of TGA Ecological footprint Description 
Net Sown 
area(Agricultural land) 

44% High As agriculture is the 
3rd largest GHG 
emitter after energy 
and industry. 

Developmental 
land(Land under 
infrastructure) 

8% High Due to greater 
concretisation and 
decreased albedo. 

Pasture land 4% High Methane and other 
GHG emissions from 
livestock. 

Forest land 24.56% Very low As forest are carbon 
sinks and leads to 
carbon sequestration. 

 
How growing ecological footprint is uneven in nature: 
1) Changes in net sown area: It has been predicted that in the coming times the agricultural area will 

decrease as India expands its infrastructural requirements, also with India now focusing on an 
evergreen revolution and more green agricultural practices like conservation agriculture, ZBNF, 
permaculture, etc. the emissions from agriculture in coming times may reduce and thus the 
concomitant fall in ecological footprint. 

2) Changes in developmental land: As per UNFPA estimates India will become the most populous 
country of the world surpassing China, this increased population will require greater 
infrastructural land. Also India will witness greater urbanisation which will accentuate 
concretization leading to increased ecological footprint. 

3) Changes in pasture land: With greater economic prosperity and concomitant increase in 
disposable income there has been seen a change in India’s fooding pattern with greater 
consumption of animal products, thus in future it will lead to greater ecological footprint. 

4) Forest land: Today we are in the paradigm of environmentalism, and looking towards India’s 
global climatic commitments there will be increase in forest area as India targets to bring 33% 
TGA under forest land, thus it will help in greater carbon sequestration and will help to negate the 
adverse effects of aforementioned developmental changes.   

As per the Emission Gap report of UNEP, India has been declared the third largest emitter of GHG 
gases leading to a high ecological footprint, thus need of the hour is to promote the concept of 
sustainable development where there is a balance between ecological sustainability and economic 
growth. 
 
 
Q.5) a) Discuss the freshwater crisis in India and prepare a blueprint for its sustainable 
management? 
 

Approach: Introduce the answer with India’s water stress with relevant date and facts. In the body 
discuss the freshwater crisis in India mentioning its causes and impacts along with the blueprint for 
its sustainable management. In the conclusion end the answer with mentioning government schemes.  
 
As per NITI Aayog composite water management index, India has been declared as a water stressed 
country with per capita availability falling below 1400 meter cube, and the reasons and implications of 
such a water stress are multi-pronged. 
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                                                                     Figure: Water crisis in India. 
 
Reasons of water crisis in India: 
1) Unsustainable agricultural practices: Majority of the Indian farmers are small and marginal 

farmers which uses inefficient irrigation techniques such as canal irrigation, flood irrigation 
leading to groundwater depletion. 
E.g. According to NASA India’s ground water table is depleting by 0.28m annually. 

2) Faulty cropping pattern: India has a cereal centric and paddy dominant cropping pattern where 
approximately 23% of the gross cropped area (GCA) is under paddy and 15% under wheat 
cultivation, such a intensive cultivation of water guzzling crops like paddy, wheat and sugarcane 
is leading to depletion of water table in India. 
E.g. Cultivation of Sugarcane which is a water intensive crop in drought prone areas of Vidharbha 
and Marathwada. 

3) Unsustainable urbanisation: India is undergoing massive urbanisation and according to UN-
HABITAT by 2045 around 60% of Indian population would be living in cities, such unsustainable 
urbanisation has led to concretisation which has reduced the infiltration component of 
hydrological cycle leading to water table depletion. 
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                                            Figure: Changes in water patterns due to urbanisation. 
 
4) Overexploitation of water resources: As there is no legislation, governing the water regulation in 

India water resources are mostly exploited in urban areas where people overexploit the water 
resources. 

 
Impact of water crisis in India: 
1) Conditions of drought leading to fall in agricultural productivity and production and its 

ramifications on food security. 
2) Gender implications where women and girl child have a disproportionate impact of water crisis. 

E.g. In rural area a woman have to travel long distances for collecting water. 
3) The scarcity of water in India affects hundreds of millions of people across the country. A major 

portion of the population does not have a reliable and constant means of getting water for their 
daily needs. E.g. In June 2019, 65% of all reservoirs in India reported below-normal water levels, 
and 12% were completely dry. 

4) Limited accessibility to water is a threat to the people's health. Insufficient water has the capacity 
to deteriorate the health of an entire city in times of a water crisis. 

E.g.  In the city of Latur, the depletion of more than 90% of water sources resulted in a major health 
crisis and people were forced to dig bore wells into the ground, exposing themselves to dangerous 
chemicals and risking contamination 
 
Blueprint for its sustainable management: 
1) Demand side Management: 
a) Regulating water use in agriculture: Use of sustainable agricultural practices like micro 

irrigation techniques such as use of drip and sprinkler irrigation, fertigation , etc to regulate 
water use in agriculture, also greater awareness of farmers by krishi vigyan kendras through 
various technology demonstration at the local level can be undertake. 
E.g. Government also under PM Krishi sichai yojna has created a micro irrigation fund of corpus 
5000 crore to promote micro irrigation in India. 

b) Rain water harvesting: Aggressive awareness campaigns are needed to promote the use of 
rainwater harvesting to capture the rain flow, Interventions are needed both at the rural as well 
as urban level. 
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                                                         Figure: Urban rain water harvesting model 
 
c) Rejuvenation of traditional water harvesting bodies: The need of the hour is to revive the 

traditional water harvesting systems present in India, this will provide a major impetus 
specifically in rural areas and will promote productivity of dryland agricultural regions. 

 

 
Figure: Traditional rain water harvesting bodies. 

 
d) Ground water management: Should be promoted to maintain quality and sustainability for which 

building consensus within the water stress regions should be a pre-condition. 
E.g. Government has undertaken Atal bhujal Yojna to promote ground water management in 
India. 

 
2) Supply side management: 
a) Watershed management: Use of watershed management with its components like integrated 

water management and integrated biomass management to enhance water supply. 
 
 
 
 
 
 
 
 
b) Command are development: Command area development could be undertaken where there 

should be construction of new canals and reinvigoration of erstwhile canals such as Indira canal, 
Sharda canal, etc. 

CASE STUDY: CASE STUDY: Hiware bazar, Ahmednagar, Maharashtra, Watershed development. 

A remote village used watershed development with the help of funds from government schemes 

and grants to revitalize its natural resources like soil, forest and watershed. It used local 

traditional practices like bunds, embankments, etc. for soil conservation which led to increased 

agricultural productivity and food security of the region. 
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c) Interlinking of rivers can be undertaken where the water surplus basins can be connected to 
water deficit basins. E.g. Ken-Betwa water linking 

d) Promotion of desalination plants: Installation of Desalination plants is a nascent concept in India 
where such plants are being established in coastal states to effectively utilize ocean water. E.g. 
Jamnagar desalination plant, Gujarat. 

e) Reforms in Water price management: Adequate governance interventions are required where 
suitable amendments would be needed to bring desires changes in water laws of India. 

Even government has undertaken effective measures through its steps like Jal shakti Abhiyan, Atal 
bhujal yojna, PM krishi sichai yojna, etc water effective water management which can be considered 
steps in right direction.  
 
b) Discuss the rainfall pattern and correlate it with spatial distribution of natural vegetation in 
India? 
 

APPROACH: Introduce the answer by linking the monsoon climate with Koppen. In the body fist 
discuss the rainfall pattern of India and then correlate it with natural vegetation. Conclude the 
answer by mentioning other factors that also impact the development of vegetation in India. 
 
German climatologist Koppen demarcated India as Am type of climate as India receives around 86% 
of its rainfall through monsoons, however despite monsoonal character of Indian rainfall it has 
following temporal and spatial variations in rainfall pattern of India Spatial pattern of Indian rainfall: 
 

 
Figure: Rainfall map of India 

 
As per the above rainfall map of India, the rainfall regions can be broadly divided into three types: 
1) Areas of heavy and very heavy rainfall: Where rainfall can exceed 150 to 200cm of rainfall: 
There are mainly 3 types of such regions: 
a) Malabar Coast: Malabar because of strong Arabian Sea branch and longer duration for which the 

Arabian Sea branch is onshore. 
b) North eastern India: North east India because of full force of Bay of Bengal branch and due to 

funnel like topography due to presence of mountains and elevations which trap the rains. 
E.g. Cherrapunji and Mawsynram are wettest place in north east. 
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c) Andaman and Nicobar Island: As they are in the path of monsoon winds and also have equatorial 
type of climate. 

 
2) Areas of low and very low rains: Where rainfall is less then 60cm. 
There are mainly 3 types of such regions: 
a) Plateau interiors such as Telangana, Rayalseema and Vidharbha. E.g. low rainfall in Rayalseema 

due to rain shadow effect of Western Ghats. 
b) Ladakh: Rain shadow effect and due to high elevation and moisture. 
c) Western plains of Rajasthan: Mainly because of north south orientation of Aravalis which do not 

block monsoon winds and for Bay of Bengal it is far away because till the time they reach there 
they are dried.     

 
3) Areas of moderate rainfall: Where rainfall is between 100 to 150cm 
 It includes most of India such as eastern plain, Odisha, West Bengal, Bihar and Coromandal coast. 
Correlation with spatial distribution of natural vegetation: 
Tropical equatorial rainforest: 

 
Figure: Tropical evergreen forest and corresponding rainfall 

 
These forests are found in the western slope of the Western Ghats, hills of the North-eastern region 
and the Andaman and Nicobar Islands. They are found in warm and humid areas with an annual 
precipitation of over 200 cm and mean annual temperature above 22 degree C. Tropical evergreen 
forests are well stratified, with layers closer to the ground and are covered with shrubs and creepers, 
with short structured trees followed by tall variety of trees. In these forests, trees reach great heights 
up to 60 m or above. There is no definite time for trees to shed their leaves, flowering and fruition. As 
such these forests appear green all the year round. Species found in these forests include rosewood, 
mahogony, aini, ebony, etc. 
 
Tropical deciduous forest: These are the most widespread forest in India, They are also called the 
monsoon forests. They spread over regions which receive rainfall between 70 -200 cm. On the basis 
of the availability of water, these forests are further divided into moist and dry deciduous 
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Figure: Deciduous forest and corresponding rainfall. 

 
The Moist deciduous forests are more pronounced in the regions which record rainfall between 100 -
200 cm. These forests are found in the North-eastern states along the foothills of Himalayas, eastern 
slopes of the Western Ghats and Odisha. Teak, sal, shisham, hurra, mahua, amla, semul, kusum, and 
sandalwood etc. are the main species of these forests. 
Dry deciduous forest covers vast areas of the country, where rainfall ranges between 70 -100 cm. On 
the wetter margins, it has a transition to the moist deciduous, while on the drier margins to thorn 
forests. These forests are found in rainier areas of the Peninsula and the plains of Uttar Pradesh and 
Bihar. In the higher rainfall regions of the Peninsular plateau and the northern Indian plain, these 
forests have a parkland landscape with open stretches in which teak and other trees interspersed 
with patches of grass are common. As the dry season begins, the trees shed their leaves completely 
and the forest appears like a vast grassland with naked trees all around. Tendu, palas, amaltas, bel, 
khair, axlewood, etc. are the common trees of these forests. In the western and southern part of 
Rajasthan, vegetation cover is very scanty due to low rainfall and overgrazing.  
Tropical Thorn Forests:  

 
Figure: Tropical thorn forest and corresponding vegetation. 

 
Tropical thorn forests occur in the areas which receive rainfall less than 50 cm. These consist of a 
variety of grasses and shrubs. It includes semi-arid areas of south west Punjab, Haryana, Rajasthan, 
Gujarat, Madhya Pradesh and Uttar Pradesh. In these forests, plants remain leafless for most part of 
the year and give an expression of scrub vegetation. Important species found are babool, ber, and wild 
date palm, khair, neem, khejri, palas, etc. Tussocky grass grows up to a height of 2 m as the under 
growth. 
 
Montane forest: In mountainous areas, the increase in altitude and changing precipitation 
corresponds to change in natural vegetation as shown below  
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Figure: Montane forest. 

 
However apart from rainfall there are various other factors like soil, climate, temperature, intensity 
and duration of sunlight including the anthropogenic factors that impact the natural vegetation of 
India. 
 
c) Examine the ongoing process of agricultural diversification and its implications for food security 
in India? 
 

Approach: Introduce the answer by defining agricultural diversification. In the body mention about 
types of distribution and its benefits. Then discuss the implications of agricultural diversification on 
food security. In conclusion talk about steps taken by government to augment diversification.  
 
Agriculture Diversification refers to either a change in cropping pattern or the farmers opting for 
other non-farming options like poultry farming, animal husbandry, etc. This practice allows farmers 
to expand the production, which helps generate a higher level of income. Changing a cropping 
pattern implies the Diversification between food and non-food crops, conventional crops and 
horticulture, high value and low-value crops, etc. After the emergence of Golden Revolution (1991-
2003), diversification has started to flourish rapidly across the country. 
 
Types of Diversification: 

 
 
Reasons for Agricultural Diversification: The demand for high-value crops is increasing in India, and 
this paves the way for farmers to experiment with several cropping combinations. Apart from that, 
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some other reasons make diversification an excellent choice for small and marginal farmers of India. 
These include: 
Climate Change - Diversification reasonably controls the damage that can occur from the 
unfavorable weather condition. This process safeguards the farmers from the loss of crops in such a 
situation. 
Facilitate Several Employment Alternatives - Almost half of the employment of India revolves 
around the agriculture sector. Diversification creates new job opportunities for rural people other 
than traditional farming. 
Increases of Income - Opting for Diversification will undoubtedly increase the income and will let the 
farmers live a comfortable life. 
Exportation - Diversification, especially of non-farming products, makes a sizable export provision 
for its unique characteristics. India is now on the front line in exporting several agricultural products 
to multiple countries. This contributes to the overall growth of the economy.  
Ongoing agricultural diversification in India: 
Crop diversification in India : There has been change in the cropping pattern in Indian agriculture 
with greater emphasis towards high value crops like millets, pulses and oil seeds today and also in 
terms of nonfood crops  Indian agriculture is diversifying during the last two decades towards High-
Value Commodities (HVCs) i.e., fruits, vegetables, milk, meat, and fish products. The pace has been 
accelerated during the decade of 1990s. HVCs account for a large share in the total value of 
agricultural production. 
 

 
Figure: Crop diversification 
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Non-farm diversification: 

 
 
Such a process of diversification has led to following benefits in India: 
 

 
                                                            Figure: Benefits of diversification. 
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Implications on Food security: 
1) The consumption of pulses and millets will help in counter the problem of hidden hunger in India. 
2) Issues like stunting and wasting would come down leading to tackle the problem of malnutrition. 
3) The importance of crop diversification lies in the fact that it effectively increases soil fertility and 

control pest incidences which further boost agricultural production tackling the availability 
component of food security. 

4) Greater consumption of meat and dairy products will promote high protein rich diet in India. 
5) Agricultural diversification will also promote food processing industry in India which will help in 

augmenting value addition and reduction in post-harvest losses. 
6) Greater shift towards pulses and will increase their supply and will help in reducing food inflation 

and address the affordability aspect of food security, as with current prices it is difficult for the 
poor to consume pulses. 

Thus to further boost agricultural diversification in India, government has taken steps like PM Kisan 
sampada yojna , PM kisan which are step in right direction. 
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