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ENVIRONMENT
INDIA’S FALLING COTTON PRODUCTION
In Context: India's cotton production is facing a serious challenge from the pink bollworm, a pest that
damages the crop and reduces the yield. The conventional methods of pest control, such as pesticides and
genetically modified seeds, have not been very
effective in containing the problem.
Details:
Cotton is an important crop in India that serves
multiple purposes. It provides food in the form
of cottonseed oil, feeds in the form of protein-
rich cottonseed cake, and fibre used in the
textile industry.
The growth of cotton production in India from
2000-01 was significantly driven by the
adoption of genetically modified (GM) cotton
hybrids known as Bt cotton. These hybrids were
engineered to resist the American bollworm
insect pest, leading to increased yields.
The success of Bt cotton was challenged by the emergence of the pink bollworm (PBW), which began
infesting cotton crops in various states. Unlike the American bollworm, PBW is monophagous, primarily
feeding on cotton, and it developed resistance to Bt proteins over time.

» Traditional insecticides had limited efficacy against PBW, so alternative approaches were explored.
One such method is "mating disruption," which involves using artificial pheromones to prevent mating
and egg-laying by PBW moths.

=  Two products, PBKnot and SPLAT, were developed to implement mating disruption. PBKnot uses a
dispenser with synthetic pheromone to attract-male PBW moths, while SPLAT-PBW is an emulsion
formulation delivering the pheromone. These products aim_to-reduce PBW populations and increase
cotton yields.

Cotton production in India

About

India has historically been the world's largest producer ‘of cotton, accounting for approximately 25% of
global cotton output.

India is facing a significant-decline in cotton exports during the current financial year. This decline is
attributed to multiple factors, including a shift by farmers to more profitable crops like oilseeds and pulses,
leading to'a drop-in-cotton production.

Climatic Requirement of Cotton Crop

A daiiy minimum
temperature of 16 C is
required for germination and
210 C to 270 C for proper
crop growth. During the
fruiting phase, the day
temperature ranging from
i [270 C to 320 C and cool
nights are needed. The
cotton picking period from
mid-September to November
must have bright sunny days
to ensure a good quality of
|| | the produce.

Climate Change

Climate change has had a significant impact on cotton farming in several ways.

Erratic Rainfall Patterns: Changing climate patterns have led to unpredictable and irregular rainfall,
which is detrimental to cotton crops. Cotton requires specific amounts of water at various growth stages,
and irregular rainfall can lead to water stress, affecting the crop's yield and quality.

Extreme Weather Events: Increasing frequency and intensity of extreme weather events such as
droughts, floods, and hurricanes can devastate cotton fields. Floods can damage cotton plants, while
droughts can lead to water scarcity and stunted growth.
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Temperature Extremes: Rising temperatures can also affect cotton crops by altering the flowering and
fruiting patterns, making them less productive.

Pest and Diseases

Cotton is vulnerable to a range of pests and diseases, and several factors have exacerbated this problem.
Emergence of Resistant Strains: Over time, pests and diseases have evolved to become more resistant to
conventional pesticides and control methods. This has made it increasingly challenging for cotton farmers
to manage these threats effectively.

Monoculture Farming: Continuous cotton cultivation in the same fields year after year can create
favourable conditions for the buildup of pests and diseases. This practice, common in some regions,
increases the risk of infestations.

High Input Costs

The cost of agricultural inputs has risen steadily over the years, impacting the profitability of cotton
farming.

Seeds: High-quality cotton seeds are essential for a good yield. The cost of purchasing improved cotton
varieties has increased, and genetically modified (GM) cotton seeds, which are resistant to certain pests,
often come with licensing fees.

Fertilizers and Pesticides: The cost of fertilizers and pesticides required to maintain cotton crops has also
gone up. Farmers need to invest in these inputs to protect their crops and maintain yields.

Labour and Machinery: Labor costs for planting, harvesting, and maintaining cotton crops, as well as
machinery expenses, add to the overall input costs.

Competition from Other Crops

Cotton faces competition for land and water resources from other more profitable oriless risky crops like
pulses and oilseeds.

Profitability: Farmers may switch to crops like pulses oroeilseeds because they offer higher market prices
and returns compared to cotton. These cropsiare often less resource-intensive and have a shorter growth
cycle, reducing the risks associated with cotton farming.

Drought Resistance: Some alternative' crops may be more resilient to changing climate.conditions,
making them a more attractive option for farmers in regions prone to water scarcity.

A combination of climate change-related challenges, increased pest and disease pressure, rising input costs,
and competition from other crops has contributed to the declingéin cotton farming.
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Decline in cotton production has far-reaching implications

Textile Industry

The textile industry is a cornerstone of India's economy, employing millions of people and contributing
significantly to the country's exports. A decline in domestic cotton production can have adverse effects on
this industry.

Higher Input Costs: Reduced domestic cotton availability may result in higher cotton prices in the
domestic market. This can increase the cost of raw materials for textile manufacturers, potentially leading
to reduced competitiveness in the global market.

Job Losses: The textile sector is a major employer, especially in rural areas. A decline in cotton
production can lead to reduced demand for labour in the cotton farming and ginning sectors, potentially
causing job losses and affecting livelihoods in these regions.

Impact on_Exports: India is a significant exporter of textile and garment products. A drop in cotton
production can affect the quantity and quality of cotton available for textile manufacturing, potentially
impacting the export potential of the sector.

Dependency on Imports
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As domestic cotton production declines, India becomes more reliant on imported cotton to meet the
demand of its textile industry. This dependence on imports can have several consequences.

Vulnerability to Price Fluctuations: Global cotton prices can be volatile, influenced by factors such as
weather events, international trade policies, and demand-supply dynamics. Relying on imported cotton
makes India vulnerable to these price fluctuations, which can affect the cost structure of the textile
industry.

Supply Chain Disruptions: Imports introduce an element of uncertainty into the supply chain.
Disruptions in the global cotton supply chain, such as shipping delays or trade disputes, can impact the
timely availability of cotton for Indian textile manufacturers.

Economic Impact on Cotton Farmers

The decline in cotton production directly affects cotton farmers, many of whom are smallholders. This has
several economic and social consequences.

Reduced Incomes: Lower cotton yields and profitability can lead to reduced incomes for cotton farmers.
This can exacerbate their financial difficulties and lead to debt burdens.

Rural Poverty: Cotton farming is a significant source of livelihood in rural areas. A decline in cotton
production can contribute to rural poverty and increased vulnerability, as farming households may struggle
to meet their basic needs.

Migration: Economic hardships in rural areas can drive migration to urban centres in search of alternative
employment opportunities, which can strain urban infrastructure and services.

Steps taken by the government

Financial Assistance

Subsidies: The government provides subsidies to cotton farmers for essential inputs like seeds, fertilizers,
and pesticides. These subsidies aim to reduce the financial burden on farmers and make cotton cultivation
more economically viable.

Minimum Support Price (MSP): The government sets a minimum support price for cotton; ensuring that
farmers receive a fair price for theircotton produce. This price acts as a safety net, protecting farmers from
price fluctuations in the market.

Crop Insurance: The government offers crop insurance schemes that protect farmers against'yield losses
due to various factors, including adverse weather conditions, pests, and diseases. This helps farmers
manage risks and recover losses in case of crop failure.

Interest-Free Loans: In some cases, farmers. aré_provided with interest-free or low-interest loans to
finance their cotton farming activities, including purchasing seeds, fertilizers, and machinery.

Research and Development

GM Cotton Varieties: India has invested in the development and promotion of genetically modified (GM)
cotton varieties like Bt cotton, which are resistant to the bollworm pest. These varieties reduce the need for
chemical pesticides, lowering production costs and minimizing environmental impacts.

Climate-Resilient Varieties: Research efforts are focused on developing cotton varieties that are more
resilient to the effects of climate change, such as drought-tolerant and heat-resistant strains. These varieties
can thrive in adverse weather conditions and provide more stable yields.

Pest and Disease Management: Government research institutions work on integrated pest management
(IPM) strategies to control cotton pests and diseases sustainably. This includes the development of
biological control methods and the promotion of natural predators.

Irrigation Improvements

Drip and Sprinkler Irrigation: The government has promoted modern irrigation techniques such as drip
and sprinkler irrigation, which are more water-efficient and help mitigate the impact of erratic rainfall.
These methods ensure a consistent water supply to cotton crops.

Canal Rehabilitation: Efforts are made to rehabilitate and modernize existing canal systems to ensure
efficient water distribution to cotton-growing regions.

Rainwater Harvesting: Encouragement and support are given to farmers for rainwater harvesting
practices, which can supplement irrigation during dry spells.

Diversification Promotion

Crop Rotation: Farmers are encouraged to practice crop rotation, which involves alternating cotton
cultivation with other crops like pulses, oilseeds, or legumes. This reduces the risk of soil depletion and
pest buildup, leading to more sustainable and productive farming.
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Awareness Campaigns: The government conducts awareness campaigns and provides training to farmers
about the benefits of diversification. These campaigns aim to shift the mindset of farmers towards
exploring alternative crops and improving overall agricultural resilience.

Challenges persist in the Indian cotton sector

Climate Change

Erratic Weather Patterns: Climate change has led to unpredictable and erratic weather patterns,
including irregular rainfall and more frequent extreme weather events like droughts and floods. These
conditions pose a significant threat to cotton crops, affecting both yield and quality.

Temperature Extremes: Rising temperatures can disrupt the flowering and fruiting stages of cotton
plants. High temperatures during these critical phases can lead to poor fruit sets and reduced yields.

Pest and Disease Outbreaks: Climate change can create favourable conditions for the proliferation of
pests and diseases, making cotton crops more vulnerable. Warmer temperatures may allow pests to thrive
year-round, increasing the need for pest management.

Fragmented Land Holdings

Limited Adoption of Modern Farming Practices: Small and fragmented land holdings in India make it
challenging for farmers to adopt modern and mechanized farming practices. Small plots of land may not
justify the investment in expensive machinery, limiting productivity.

Reduced Economies of Scale: Smaller land holdings often result in reduced economies of scale. Farmers
may struggle to negotiate favourable prices for inputs, and their overall production costs may be higher
compared to larger farms.

Land Degradation: Intensive cultivation on small land parcels can lead to soil erosion and degradation,
further reducing the long-term sustainability of cotton farming.

Lack of Awareness

Limited Access to Information: Many cotton farmers, especially in remote or marginalized areas, have
limited access to information about the latestiagricultural technologies, best practices, and ‘market trends.
This lack of awareness can hinder their ability to make informed decisions.

Traditional Farming Practices: Some farmers continue to rely.on traditional farming practices, unaware
of more sustainable and efficient methods that could enhance their crop yields and reduce costs:

Weak Infrastructure

Inadequate Transportation: Poor rural infrastructure, inclhiding road networks, can hinder the timely
transportation of cotton from farms to markets or processing units. This can lead to post-harvest losses and
reduced profitability.

Limited Access to Inputs::Weak infrastructure can impede farmers' access to agricultural inputs like
seeds, fertilizers, and pesticides. Timely availability of these inputs is crucial for the success of cotton
farming.

Market Access: Farmers in remote areas may face challenges in accessing markets with fair prices for
their cotton. Lack of proper marketing infrastructure and intermediaries in the supply chain can lead to
lower returns for farmers.

Way Forward

Research and Development Investment

Resilient Varieties: Increased investment in research and development is vital for developing cotton
varieties that are not only resistant to pests and diseases but also resilient to the effects of climate change.
This includes drought-tolerant and heat-resistant cotton strains.

Organic and Sustainable Farming: R&D efforts should also focus on organic and sustainable farming
practices that reduce the environmental impact of cotton cultivation, such as promoting natural pest control
methods and improving soil health.

Irrigation Infrastructure

Modernization: Investment in irrigation infrastructure, including the modernization of existing canal
systems and the promotion of water-efficient technologies like drip and sprinkler irrigation, should be a
priority. This will help farmers manage changing rainfall patterns and ensure consistent water availability.
Rainwater Harvesting: Encourage the adoption of rainwater harvesting techniques at the farm level,
allowing farmers to capture and store rainwater for irrigation during dry spells.

Diversification Promotion
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Crop Rotation: Promote crop rotation and intercropping to reduce dependence on cotton as the sole cash
crop. Encourage the cultivation of complementary crops like pulses, oilseeds, or legumes, which can
improve soil fertility and pest management.

Market Linkages: Facilitate access to markets for alternative crops to ensure that farmers have profitable
avenues for diversification.

Financial Assistance Continuation

Subsidies and Support: Continue providing financial assistance to cotton farmers in the form of subsidies
on essential inputs, minimum support prices, and crop insurance schemes. These measures help farmers
cope with input costs and manage risks effectively.

Credit Access: Ensure that farmers have access to affordable credit to finance their farming activities,
including purchasing inputs, equipment, and adopting new technologies.

Infrastructure Improvement

Transportation: Improve rural road networks and transportation infrastructure to facilitate the timely and
cost-effective movement of cotton from farms to markets and processing units. This reduces post-harvest
losses and ensures better returns for farmers.

Access to Inputs: Strengthen the supply chain for agricultural inputs, making seeds, fertilizers, and
pesticides readily available to farmers, especially in remote areas.

Market Facilities: Develop market infrastructure in rural areas, including storage facilities and market
yards, to create efficient and competitive markets for cotton and other agricultural products.

Education

Extension Services: Expand agricultural extension services to reach more cotton farmers, providing them
with knowledge about the latest farming technologies, best practices, and sustainable farming methods.
Farmer Training: Conduct training programs and workshops to educate farmers on modern farming
techniques, pest management, and water-saving practices.

Digital Tools: Utilize digital platforms and mobile apps to disseminate information to farmers, including
weather forecasts, market prices, and farming tips.

Conclusion: The decline in cotton production in India presents-a multifaceted challenge, encompassing
economic, environmental, and agricultural dimensions. To overcome these challenges, “India must
prioritize research, technology adoption, irrigation infrastructure, diversification, financial support,
infrastructure development, and farmer education. By embracing'a comprehensive approach, India can
revitalize its cotton sector, strengthen rural livelihoods, and ensure the resilience of this crucial crop in the

face of evolving pressures and opﬁortunities.

1. Cheriyal scroll painting:

In context: A Cheriyal scroll painting from Telangana, a handwoven Tussar silk stole, and a handcrafted
bell-metal figurine of a woman made by artisans from Chattisgarh are among the gifts that first ladies or
spouses of heads of state from around the world, who will gather for the upcoming G20 Summit, will
receive during their visit to the Indian Agricultural Research (IARI) at Pusa campus.
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v Cheriyal scrolls have geographical indication
(G]) status, which is granted to products with a
specific geographical origin and attributes or a
reputation derived from their origins.

v Cheriyal scroll painting, also known as
Cheriyal painting or Nakashi art, is a
traditional style of storytelling art that
originated in the Telangana village of Cheriyal.

v" The vivid colors, detailed workmanship, and
deep narrative substance distinguish these
scroll paintings.

Historical Importance

v" The history of Cheriyal scroll painting dates back to the 15th century.
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v' It has been handed down through generations of an artist community known as "Nakashi."

v' This art form was traditionally utilized to tell stories, particularly during performances of the
traditional shadow puppetry theater known as "Tholu Bommalata."

Materials and Methodology

v Cheriyal paintings are often done on khadi cloth or treated paper scrolls.

v’ The artisans create their works with natural colors and dyes.

Conclusion: Cheriyal scroll painting is a monument to Telangana's rich cultural legacy and the artistic

talent of the Nakashi community. Its timeless narratives and intricate craftsmanship continue to enchant art

fans and storytellers.

2. Grand Ethiopian Renaissance Dam (GERD)

In context: Ethiopia recently announced that it has filled its Grand Ethiopian Renaissance Dam (GERD)

on the Nile River.

About the Grand Ethiopian Renaissance Dam (GERD):

Location:

v' The GERD, formerly known as the Millennium Dam, is situated in the Benishangul-Gumuz
region of Ethiopia, near the border with Sudan.

v" Tt is located on the Blue Nile, one of the main tributaries of the Nile River.

v Capacity: At 6.45 Gigawatts, the dam will be the largest hydroelectric power plant in Africa when
completed.

Features:

v It is a roller-compacted concrete (RCC) gravity-type dam comprising two power stations, three
spillways, and a saddle dam.

v The main dam is 145m high and 1,780m long.

v’ It will create a reservoir covering 1,875 square kilometres and contain 74 billion cubic metres of
water.

v Dispute: Egypt and Sudan fear the massive $4.2bn GERD will severely reduce the share of Nile
water they receive and have repeatedly asked Ethiopia to stop filling it until they have all reached
an agreement on how it should work.

3. Phanigiri artefacts:

In context: The Phanigiri artefacts, dating from 200 BCE-400.CE and discovered in 1942, are on display

at the New York Metropolitan Museum of Art.

About Phanigiri artefacts:

v The Phanigiri Buddhist'site is-considered one of the most important finds in Buddhist iconography in
this millennium.

v. Phanigiri (meaning hillock of snake hood) is a small village in the state of Telangana.

Key findings

v The thoranas discovered at Phanigiri are very important as they are among the first found south of
Sanchi.

v The same thorana has a panel that shows both Mahayana and Hinayana schools of thought.

v There is evidence from Phanigiri that shows the deification of Buddha, and we can date this
change. From a historical and spiritual identity, there is a transition to canonisation and ritual.

v The monograph of the event has the image of the Buddha wearing what looks like a Roman toga
with folds carved in limestone.

Q. Highlight the Central Asian and GrecoBactrian elements in the Gandhara art. (Answer in 150

words) 10

INTRODUCTION: Gandhara school of art was the epitome of Cultural Revolution in present day’s west

Pakistan and east Afghanistan during Kushana’s rule, of which Gandhara sculpture was an important part,

which depicts sculpture of Buddha.

How geographical location of Gandhara art facilitated interaction of various artistic components:

v" Geographical position of the region was at the crossroads of cultural exchange, which resulted into
interaction of artistic components.

v This area witnessed the advent of number of foreign powers and political configuration ranging from
the Greek, Bactrian to Kushanas. Thus, Gandhara style was amalgam of Hellenistic-Roman, Iranian
and indigenous art.
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The central Asian and Greco-Bactrian elements in the Gandhara art:

Greek Influence:

v’ It can be observed in the form of Buddha’s wavy hair, draperies covering both shoulders, footwear,
Buddha shown under the protection of Greek God Herakles standing with his club and so on. In fact,
the very concept of man-God is attributed to the Greeks. The Buddha’s mythological statue can also be
related to Greeks.

v' Some examples of Gandhara art depict both Buddha and the Greek God Herakles from Greek
Mythology. Stucco plaster, which was commonly observed in Greek art, was widely used in Gandhara
artwork for the decoration of monastic and cult buildings.

Roman influence

v It is evident from the sculpture of Gautama Buddha, with a youthful Apollo-like face, dressed in
garments resembling the scenes of Roman imperial statues.

v" Gandhara sculpture incorporated many motifs and techniques from classical Roman art too, as seen
from the vine scrolls, cherubs bearing garlands, tritons and centaurs.

v Additionally, the Gandhara art drew from the anthropomorphic traditions of Roman religions. The
realistic sculpture of Buddha is also associated with Romans.

Central Asian influence

v In Gandhara art, specific types of Buddhist cult structures were elaborately constructed.

v’ Paintings, bas-reliefs and sculpture richly decorated secular and especially cult buildings.

v Columns, plasters (mainly derived from the Corinthian order) and other architectural elements usually
had magnificent plastic arrangement.

v Temples built in the area influenced by Gandhara art normally included central square structures with
circumambulatory corridors (Haa, Swat, and Miran). The idea of.circumambulatory corridors was
undoubtedly of Iranian origin, since fire temples with such corridors appear in Iran from the
Achaemenid time.

v Schemes for the ground plans_of ‘monasteries display many varieties. When the space was' limited,
‘glued’ plans could be applied, combining two or three isolated parts with different functions: ‘the
sacred one (temple) with a large stupa in the middle; living quarters with monks’cells,and a prayer-
hall, etc.

v This architectural pattern was widespread in Central Asia.bothiin the Kushana period (as in Fayay-
tepe) and later (as in Ajina-tepa).

Conclusion: The above influences.can be well-justified because of strategic location of Gandhara school.

Thus, in this regard it can be claimed that the art that flourished in the Gandhara valleys was a blend of

different cultures.

4. Vidya Samiksha Kendras

IN CONTEXT: The Ministry of Education is pushing States to open Vidya Samiksha Kendras (VSKs)

under the National Digital Education Architecture (NDEAR) recently.

ABOUT:

v" Vidya Samiksha Kendra (VSK) is a data repository which will have data from all schemes run by
the Ministry of Education (MoE).

v" VSK control rooms will collect data to track key performance indicators as well as analyse data
collated from govt schemes ‘using Al & machine-learning’.

v The operations of VSK centres are managed by an open-source platform run on C-Qube software.

v Advisory role — By EkStep Foundation (non-profit organisation co-founded by former Chairman
of Unique Identification Authority of India, Nandan Nilekani)

v" Funding - The Centre has allocated funds ranging from Rs.2 to Rs.5 crore to each State for
adopting and establishing VSK.

Features —

v’ The repository will include regularly updated data from

v" PM-POSHAN mid-day meal programmes;

v Teacher training data from National Initiative for School Heads’ and Teachers’ Holistic

Advancement portal;

Textbook content from Digital Infrastructure for Knowledge Sharing (DIKSHA);

School dropout and attendance-related data on Unified District Information System for Education

(UDISE+);

v
v
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v’ Students’ learning outcomes from National Achievement Survey;

v’ Performance Grading Index which evaluates school education system at the State/U.T. level.

v Function- Multiple platforms at Centre, State and district levels can communicate with each other
using requests and responses to seamlessly integrate data at all levels on the platforms.

v This is in line with the National Education Policy, 2020 talking about developing operational

standards for makini data OEen source.

Consider the following statements regarding

Cheriyal scroll painting:

1. Cheriyal scroll painting is primarily done
on canvas using oil-based colors.

2. These paintings traditionally served as

visual aids during storytelling
performances, particularly in shadow
puppetry theater.

3. Cheriyal scroll painting originated in the
Cheriyal village of Telangana.

4. The themes of Cheriyal scroll paintings
are limited to stories from Indian epics
like the Ramayana and the Mahabharata.

Which of the statements above are correct?

a)land 3 b) 2 and 4

c)3and 4 d) 2 and 3

Recently, first 'Global Symposium on Farmers'

Rights' (GSFR) is going to be held in which

country
a) India b) Italy
¢) Brazil d) Indonesia

Keeling Islands, recently seen in. news ' is
located in which of the following ocean of the
world?

a) Indian Ocean  b) Arctic Ocean

¢) Pacific Ocean d) Atlantic Ocean

Grand Ethiopian  Renaissance Dam (GERD),

récently seen in-the news, is located on which

one-of the following rivers?

a) Limpopo River in South Africa

b) Zambezi River in Namibia

¢) Blue Nile River in Ethiopia

d) Volta River in Ghana

Consider the following statements regarding

‘Goa Roadmap for Tourism’:

1. It is an outcome of India’s G20 Tourism
Track.

2. It has been endorsed by all the member
countries to achieve sustainable, resilient,
and inclusive tourism.

Which of the statements given above is/are

correct?

a) 1 only b) 2 only

c¢) Both 1 and 2 d) Neither 1 nor 2

Consider the following statements regarding

the Food Price Index:

10.

1. It measures the monthly change in
international prices of a basket of food
commodities.

2. It is launched by the Food and Agriculture
Organization (FAO).

Which of the statements given above is/are

correct?

a) 1 only b) 2 only

¢) Both 1 and 2 d) Neither 1 nor 2

The term 'Vagus Nerve', seen in news recently,

is associated with which of the following

statement(s)?

a) A gas developed by Russia that affects the
nervous system.

b) A vaccine used
disorders:

c¢) It is the largest cranial nerve in the
human body.

d) A virus that causes paralysis in humans
and animals.

Consider the following statements with respect

to Delhi Declaration

1.0 It istthe outcome of India’s first climate
summit.

2. The declaration aims to implement the
Sendai Framework in India.

Which of the above statement(s) is/are correct?

a) 1 only b) 2 only

c) Both 1 and 2 d) Neither 1 nor 2

Considered thefollowing statement regarding

'Exercise Bright *:

1. Indian Navy's INS Sumedha
participate on this exercise.

2. [Itis held at Port Alexandria, Egypt

Which of the above statement(s)

correct?

a) 1 only b) 2 only

¢) Both 1 and 2 d) Neither 1 nor 2

Considered the following statement regarding

Matsya 6000:

1. Itis aindigenously developed submersible.

2. Itis developed under project Samudrayaan.

Which of the above statement(s) is/are correct?

a) 1 only b) 2 only

¢) Both 1 and 2 d) Neither 1 nor 2

in~ treating nervous

took

is/are
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