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CHAPTER 1- FRUIT-BASED FARMING SYSTEMS FOR IMPROVED INCOME
AND LIVELIHOOD

Introduction

Agriculture remains the backbone of India’s economy, employing nearly 50% of the workforce and contributing

around 18% to the Gross Value Added (GVA).

O  Within this sector, fruit-based farming systems have emerged as a viable model for enhancing income,
ensuring nutritional security, and promoting environmental sustainability.

India’s Position in Global Fruit Production

0 Top global producer of mango, banana, citrus fruits, and grapes.
O  Production (2023-24): 112.73 million tonnes (MoA&FW, 2024).
0 Annual growth rate: 2.29% in the horticulture sector.

O Vision 2047 Target: 244 million tonnes (Viksit Bharat).

Key contributors to fruit production include:

0 Mango:Indiais the world’s largest mango producer, with Uttar Pradesh, Andhra Pradesh, and Maharashtra
leading production.

0 Banana: Tamil Nadu, Maharashtra, and Andhra Pradesh dominate banana cultivation, contributing
significantly to both domestic consumption and exports.

O Grapes: Maharashtra’s grape industry has flourished due to technological advancements in cold storage
and export-oriented production.

0 Emerging Crops: Fruits like dragon fruit, kiwi, avocado, and passion fruit are gaining prominence due to
increasing demand in both domestic and international markets.

Government Initiatives

0 National Horticulture Mission (NHM): Financial & technical support.
0 Pradhan Mantri Kisan Sampada Yojana: Post-harvest infrastructure development.
0 Improved irrigation facilities & subsidies have boosted production.

Economic and Nutritional Benefits
Economic Growth and Export Potential

Fruit-based farming contributes significantly to farmers’ income by offering high-value crops with substantial
market demand. According to the Ministry of Commerce & Industry (MoC&I, 2024):

0 India’s mango exports grew by 19% in 2023, reaching $47.98 million between April and August.

O The country expanded its fruit export destinations to 41 countries, including the USA, Iran, Mauritius, and
Nigeria.

The integration of fruit cultivation with value addition (e.g., processing into jams, juices, and dried fruits)

enhances profitability and reduces wastage. Furthermore, horticulture-based enterprises generate

employment opportunities in harvesting, processing, packaging, and marketing, particularly benefiting rural

women and youth.

Nutritional Security

Fruits are rich sources of vitamins, minerals, and antioxidants, playing a crucial role in combating malnutrition
and micronutrient deficiencies in India. By promoting local fruit cultivation, communities can access fresh and
affordable nutrition, thereby strengthening food security and public health outcomes.

Environmental Sustainability
Fruit-based farming systems promote sustainable agricultural practices through:

0 Soil Conservation: Techniques like mulching, contour farming, and agroforestry prevent soil erosion and
enhance soil fertility.
0O Water Efficiency: Dripirrigation and rainwater harvesting improve water-use efficiency in fruit cultivation.
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0 Biodiversity Enhancement: Growing diverse fruit crops supports ecological balance by fostering beneficial
insect populations and reducing pest outbreaks.

0 Carbon Sequestration: Fruit orchards contribute to climate mitigation by acting as carbon sinks, reducing
the impact of greenhouse gas emissions.

Livelihood Diversification and Rural Development
1. Reducing Farmer Vulnerability

Diversifying agricultural income sources through fruit-based farming reduces dependency on traditional
cereal crops, which are more susceptible to market fluctuations and climate shocks. Fruits provide year-round

employment and revenue, ensuring economic resilience.
2. Value Addition and Agri-Tourism

0 Processing & Value Addition: Establishing food processing units for dried fruits, juices, and jams enhances
farmer profits and reduces post-harvest losses.

0  Horti-Tourism: Fruit farms can serve as tourism destinations, boosting rural incomes through farm visits,
agri-tours, and direct sales.

Challenges and Gaps

Despite its potential, fruit-based farming systems face several challenges:

o 1. Land Fragmentation: Small landholdings hinder large-scale fruit farming and mechanization.

O 2. Post-Harvest Losses: 30-40% of fruit production is lost due to inadequate cold storage and inefficient
supply chains.

O 3. Market Instability: Fluctuating prices and the absence of Minimum Support Price (MSP) for fruits
create income uncertainty.

0 4. Climate Vulnerability: Droughts, floods, and erratic weather affect fruit yields and quality.

0 5. Lack of Awareness and Training: Many farmers lack knowledge of modern high-density planting,
integrated pest management (IPM), and organic farming techniques.

0O 6. HighInitial Investment: Establishing fruit orchards requires long-term investment, making it challenging
for small farmers.

Way Forward
To maximize the potential of fruit-based farming systems, a multi-pronged strategy is required:

1. Policy Reforms and Financial Support
=  Expanding subsidies under Mission for Integrated Development of Horticulture (MIDH).

=  Facilitating easy credit access for small farmers through NABARD schemes.
2. Infrastructure Development

= Strengthening cold storage chains, pack houses, and processing units.

=  Promoting digital marketing platforms for direct farmer-consumer linkages.
3. Climate-Resilient Agriculture

=  Encouraging drought-resistant and high-yield fruit varieties.
=  Training farmers in climate-smart practices, such as agroforestry and rainwater harvesting.

Conclusion

Fruit-based farming can boost economic growth, sustainability, and food security. Overcoming post-harvest
losses, market instability, and climate challenges requires government support, private investment, and
farmer innovation, crucial for achieving Viksit Bharat 2047.

CHAPTER 2: BEEKEEPING: GENERATING EMPLOYMENT OPPORTUNITIES IN
INDIA

Introduction

Beekeeping, or apiculture, is a vital agro-based activity that boosts livelihoods, agricultural productivity, and
environmental conservation.

Q It aligns with the UN’s Sustainable Development Goals (SDGs) by fostering economic growth and
ecosystem health.
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With rising global honey demand and India’s rich biodiversity, the country holds significant potential in
apiculture.

Governmentinitiatives like the National Beekeeping & Honey Mission (NBHM) and the Sweet Revolution
aim to enhance employment, especially for rural communities, women, and marginalized groups.

Current Status of Beekeeping in India

Q

Q

Production and Export: India is the 8th largest honey producer globally, with an annual output of 1.33
lakh metric tonnes (2022-23). Exports surged to 74,413 MT valued at 1,543 crore in 2022-23, driven by
demand from the US, UAE, and Saudi Arabia (APEDA).

Key States: Punjab, West Bengal, Uttar Pradesh, Bihar, and Maharashtra lead in honey production. The
Sundarbans (West Bengal) and Coorg (Karnataka) are renowned for niche products like mangrove and
organic honey.

Employment: Over 3 lakh rural households are engaged in beekeeping, with 80% being small and marginal
farmers. The sector supports 15-20 lakh people directly and indirectly.

Global Context

Countries like China, Argentina, and New Zealand have successfully leveraged beekeeping to boost
employment and exports.

Q

China dominates global honey production with advanced R&D in disease-resistant bee species. Argentina
focuses on organic honey production, while New Zealand’s Manuka honey commands high global prices
due to its medicinal properties. India can learn from these models by improving quality control, branding,
and market linkages.

Government Initiatives Promoting Beekeeping
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National Beekeeping and Honey Mission

National Beekeeping & Honey Mission (NBHM):

0 Launchedin 2020 under Atmanirbhar Bharat, NBHM aims to boost honey production, create employment,
and enhance pollination services.

Components:

0 Distribution of bee colonies and modern equipment (e.g., bee boxes, honey extractors).

O Training programs for farmers, especially women and tribal communities.

O  Establishment of infrastructure like honey testing labs, processing units, and collection centers.

MSME Schemes:

Q

Beekeepingis classified asan agro-based MSME, enabling access to subsidies, credit, and skill development
under PM Formalization of Micro Food Processing Enterprises (PM FME).

Farmer Producer Organizations (FPOs):

H]
a

Formation of FPOs for honey producers to ensure better market linkages and fair prices.
Example: Madhya Pradesh’s Khadi and Village Industries Commission (KVIC)-supported FPOs.
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State-Level Programs:

0O  West Bengal’s Mukhymantri Madhu Vikas Yojana trains tribal communities in apiculture.
0 Himachal Pradesh promotes beekeeping as part of its horticulture diversification strategy.

Before NBHM After NBHM
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Employment Generation Potential
Direct Employment:

0 Beekeepers: Training rural youth and women in colony management, honey extraction, and quality
control.

0 Processing Units: Jobs in honey filtration, packaging, and value-added products (beeswax, propolis, royal
jelly).

Indirect Employment:

0 Equipment Manufacturing: Production of bee boxes, protective gear, and honey extractors.

0 Export and Marketing: Roles in logistics, branding, and e-commerce platforms (e.g., Amazon, Flipkart).

0 Pollination Services: Beekeeping enhances crop yields by 15-30%, benefiting farmers and creating
demand for migratory beekeeping services.

Women Empowerment:

0O Over 30% of beekeepers in Kerala and Uttarakhand are women.
O Initiatives like KVIC’s Honey Mission train women Self-Help Groups (SHGs) in apiculture.

Challenges in Scaling Beekeeping

Lack of Awareness: Limited knowledge of scientific beekeeping practices.

Climate Vulnerability: Erratic weather and pesticide use threaten bee populations.
Market Access: Middlemen often exploit small beekeepers, reducing profit margins.
Disease and Pests: Threats like Varroa mites and colony collapse disorder.
Infrastructure Gaps: Insufficient processing units and cold storage facilities.

[ Sy Wy

Technological Interventions

0 Al-based Hive Monitoring: Sensors for temperature, humidity, and disease detection.
0 Blockchain for Traceability: Ensuring quality and authenticity in global markets.

Case Studies: Success Stories
Sundarbans, West Bengal:

0 Over 5,000 families practice mangrove honey production.
O NGOs like WWF-India provide training and market linkages, doubling incomes to ¥15,000/month.
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Maharashtra’s Tribal Belt:

O The Tribal Development Department trains Adivasi communities in beekeeping, linking them to urban
markets through FPOs.

Policy Recommendations

Expand Training Programs: Integrate apiculture into Skill India Mission and agricultural universities.
Climate-Resilient Beekeeping: Promote indigenous species like Apis cerana indica and organic farming.
Strengthen Market Linkages: Use e-NAM and GeM Portal to connect beekeepers with buyers.
Research & Development: Invest in disease-resistant bee breeds and loT-based hive monitoring systemes.
Promote FPOs and Cooperatives: Ensure economies of scale and collective bargaining power.
Incentivize Beekeeping: Tax breaks, insurance schemes, and subsidies to encourage participation.

ocopoo0oo0ooQ

Conclusion

Beekeeping is a low-cost, high-reward enterprise that boosts rural economies and sustainability. With India’s
biodiversity and initiatives like the Sweet Revolution, it can create 10 lakh jobs by 2030 (NITI Aayog). A
collaborative approach is key to making it a model of green entrepreneurship, balancing economic growth
with environmental care.

CHAPTER 3: FOOD PROCESSING OF HORTICULTURE CROPS

Food Processing refers to the transformation of raw horticultural produce into value-added products to

enhance shelf life, improve safety, and reduce post-harvest losses.
o India’s Position:

= 2nd largest producer of fruits (11.7%) and vegetables (17.8%) globally.

= Horticulture production stood at 355.48 million MT (2022-23), surpassing food grains.
0 Challenges:

= High post-harvest losses: 6.7-15.8% in fruits, 4.5-12.4% in vegetables (~31.52 lakh crore annually).
=  Poor storage, inefficient logistics, and unorganized sector dominance (85%).

Importance and Growth Potential
Economic Contribution

O Market Size: The global food processing market is projected to grow from $194.1 billion (2023) to $286.8
billion by 2030 (CAGR 5.7%).
a India’s Share:

*  Food processing contributes 32% to India’s food industry, which is expected to reach $1.27 trillion
by 2027.

= Despite high production, only <10% of agri-output is processed (2% in fruits & vegetables).

= Exports of processed foods reached $48.9 billion (2023-24), with the USA, EU, and Japan as key
markets.

0 Employment Generation: The sector employs 20.05 lakh people, with southern states (Andhra, Tamil
Nadu, Telangana) leading in exports (48% share).

Technological Interventions in Food Processing

Non-Thermal Processing Technologies

High-Pressure Processing (HPP): Preserves nutrition and extends shelf life without heat.
Cold Plasma Technology (CPT): Inactivates microbes in high-moisture foods.
Pulsed Electric Field (PEF): Reduces energy consumption by 90% in potato processing.

Al & Automation

Robotics & loT: Ensures precision in sorting, grading, and packaging.
Smart Packaging & Fortification

Smart Sensors: Track freshness and reduce food wastage.

1.

m}

m}

m}

2

0 Al-based Supply Chain Management: Predicts shelf life and monitors cold chains.

m}

3

m}

0 Fortified Foods: Micronutrient-enriched staples (e.g., fortified wheat, rice, and dairy) to tackle malnutrition.
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Government Initiatives

1. Infrastructure & Credit Support

a  PMKSY (SAMPADA): 26,000 crore for food processing infra, including 41 Mega Food Parks & 399 Cold
Chains.

PMFME Scheme: 210,000 crore (2020-25) to formalize micro-enterprises under “One District One
Product”.

Mega Food Parks: Encourage cluster-based food processing with common facilities.

O

PLI Scheme: 210,900 crore to boost manufacturing, exports, and create global food brands.
FDI & GST Benefits:

=  100% FDI under automatic route.
= 71.7% of processed food items taxed at 0-5% GST slab.
= Priority Sector Lending for food processing and cold storage.

a
2. Financial & Export Incentives
a
a

Case Studies & Success Stories

0 Amul: Expanded into horticulture-based dairy products; X80,000 crore revenue (2023-24).

O PepsiCo India: Supports 24,000+ farmers and employs 75,000 indirectly via Tropicana, Lays.

0 HPMC (Himachal Pradesh): Processed 2,000 MT apple juice (2024); Mega Food Park in Shimla boosting
apple exports.

0 ITC(B Natural), MTR Foods, Mother Dairy, and regional clusters like Cremica Park contribute significantly.

Challenges & Way Forward

Key Challenges

0 Infrastructure Deficit: Lack of cold chains (India has <11,000 cold storage units vs. 35,000 needed).
0 Unorganized Sector: 85% of processing units are unorganized, with poor hygiene and tech adoption.
0 Export Bottlenecks: Only <15% of processed food exports vs. China’s 49% share.

0 Quality & Standards: Need for globally recognized certifications like HACCP, 1ISO 22000.

Policy Recommendations

0 Cluster-Based Growth: Develop “Food Valleys” (like the Netherlands) for R&D and industry collaboration.

0 Tech Adoption: Expand non-thermal processing, blockchain for traceability, and Al-driven logistics.

0 Formalization of MSMEs: Improve credit access, skill development, and infrastructure for 23 lakh
informal units.

O Export Focus: Incentivize value-added processing, reduce tariff/non-tariff barriers, and improve
compliance with global standards.

Conclusion

The food processing sector is crucial for India’s food security, employment, and economic growth. Addressing
post-harvest losses, leveraging technology, and strengthening policy frameworks can help India emerge as a
global agri-processing hub. With strategic interventions, the sector can significantly contribute to the goal of
doubling farmers’ income and reducing food wastage.

CHAPTER 4: NUTRITIONAL AND HEALTH SECURITY THROUGH
HORTICULTURE

Malnutrition remains a critical challenge in India, with one in three children stunted and 15% of the population

undernourished (Global Hunger Index).

0 While food security traditionally focused on grain production, nutrition security emphasizes access to
safe, nutritious diets alongside adequate sanitation and healthcare.

0 India’s shift towards ‘food and nutrition security’ aims to tackle micronutrient deficiencies rather than
just caloric intake.

O Horticulture plays a vital role, with total production reaching 353.19 million tonnes in 2023-24, 2 3.17%
rise from the previous year. However, per capita fruit and vegetable consumption remains low, despite
dietary recommendations of 400 g vegetables and 100 g fruits daily (ICMR-NIN, 2024).
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Enhancing horticultural production and accessibility can significantly improve nutrition security, reducing
malnutrition and ensuring better public health outcomes.

Table 1: Horticultural source of energy and proteins

' Prc_)-tein_ - Cas-inew ;ut alt-nond, walnut Pea, cowpea, lima bean, broad bean, mustard, pumpkin,
pointed gourd drumstick, celery, garlic, Brussels spout.
.Ezt ”walnﬁi alr;téund_ ﬁashew nut, Bengal gram leaf, small bitter gourd, chili, brinjal, brussels
avocado sprout, snake gourd, pointed gourd, lettuce, pink radish,
sweet corn hyacinth bean, cluster bean, spinach, globe
artichoke i .
.a-rboh_vdrat?. Dry apricot, date fig, dry karonda, | Tapioca, potato, sweet potato elephant foot yam, taro,

banana, bael, custard apple, garlic, pea, onion bitter gourd, brussels sprout, carrot
cashew nut, jamun, jack fruit

Challenges in Horticulture Production and Distribution

India’s horticulture production in 2023-24 is estimated at 353.19 million tonnes, surpassing foodgrain

production for the fifth consecutive year. While record vyields are expected in fruits, vegetables, spices,

and plantation crops (e.g., areca nut, cashew, cocoa, coconut), higher production does not always lead to

increased farmer income.

O The primary challenge lies in the lack of cold storage and inefficient supply chains. Farmers often face
losses by selling perishable items such as onions, potatoes, and tomatoes at low prices due to spoilage.

0 Addressing these logistical barriers is critical to maximizing the potential of horticulture in promoting
nutrition security and improving farmer livelihoods.

Horticulture Crops for Nutritional Security

Horticultural crops are rich sources of essential bioactive compounds, vitamins, minerals, antioxidants, folic

acid, and dietary fibers. These crops provide cost-effective solutions to malnutrition and hidden hunger.

0 Dietary Fiber: Foundin plant cell walls, dietary fiber helps delay glucose and fat absorption, increases fecal
bulk, and improves digestion. Leafy vegetables such as celery, cabbage, spinach, lettuce, and amaranth,
along with fruits like figs, guava, and nuts, are excellent sources.

0 Proteins and Energy: Though vegetables generally contain lower protein levels compared to pulses,
protein-rich options include peas, lima beans, drumstick leaves, and French beans. Other sources include
potatoes, cauliflower, okra, and onions.

0 Vitamins and Minerals: Fruits and vegetables are considered ‘protective foods’ due to their rich content
of vitamins C, A, B6, thiamine, niacin, and E, as well as minerals like calcium, potassium, iron, and
phosphorus. Legume vegetables, potatoes, and tree nuts contribute significantly to per capita protein
availability.

Addressing Micronutrient Deficiencies through Horticulture

India faces significant micronutrient deficiencies due to inadequate intake of essential nutrients like iron,
iodine, vitamin A, and calcium. As a result:

O Iron deficiency anemia (IDA) affects over 75% of preschool children.

O  Sub-clinical vitamin A deficiency (VAD) affects 57% of the population.

0 lodine deficiency remains endemic in 85% of districts.

These deficiencies contribute to 43% of child malnutrition cases and 22% of India’s overall disease burden.
Fresh fruits, vegetables, and nuts—key horticultural products—offer vital sources of micronutrients and

provide a sustainable solution to these issues.
Nutraceutical Value of Horticultural Crops

Fruits and vegetables have long been recognized as rich sources of essential micronutrients and fibers. More
recently, they have been identified as important suppliers of phytochemicals, which offer numerous health
benefits. This has led to their classification as ‘functional foods.
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0 Antioxidants: Vegetables contain powerful antioxidants such as carotene, vitamin C, vitamin E, selenium,
and flavonoids, which reduce the risk of chronic diseases like cancer, heart disease, and stroke. Research
suggests that consuming whole foods is more beneficial than isolated supplements.

0 Cancer and Chronic Disease Prevention: Some components of fruits and vegetables modify the metabolic
activation and detoxification of carcinogens and influence processes that alter tumor development. A diet
rich in carotenoid-rich fruits and vegetables is more effective than carotenoid supplements in reducing
oxidative stress and DNA damage.

Conclusion

Horticulture is key to India’s nutrition security, but challenges like poor cold storage, inefficient supply chains,
and low consumption hinder its potential. A focused approach with improved infrastructure, policy support
for farmers, and nutrition awareness is crucial to combat malnutrition and achieve long-term nutrition se-
curity.

CHAPTER 5: SUSTAINING RURAL LIVELIHOODS THROUGH HORTICULTURE

Horticulture has emerged as a critical component of rural economies, contributing not only to nutrition and

food security but also to the economic sustainability of rural areas.

0 By diversifying agricultural practices towards horticulture, rural livelihoods can be enhanced, thereby
mitigating the challenges of economic deprivation and out-migration.

0 Economic Importance: Horticulture offers diversification from traditional agriculture, enhancing rural
incomes, especially for small and marginal farmers.

0 Poverty Reduction: Provides income stability and risk management by reducing dependence on
unpredictable weather.

0  Growth of Sector: Since the 1991 reforms, India’s horticulture sector has expanded, making it the second-
largest global producer of fruits and vegetables.

0 Export Potential: Horticulture exports surpassed Rs. 4 lakh crores in 2023, boosting India’s presence in
global trade.

0 Rural Livelihoods: Linked to rural tourism, particularly in ecologically sensitive areas like the Himalayas,
creating sustainable economic opportunities.

0 Mitigating Urban Migration: Horticulture offers economic opportunities in rural areas, reducing pressures
of rural-to-urban migration.

Challenges in the Horticulture Sector

Despite its potential, the horticulture sector in India faces several challenges:

0 Insufficient Post-Harvest Infrastructure: Cold storage and warehousing infrastructure are inadequate,
leading to high post-harvest losses.

0 Limited Access to Quality Seeds and Irrigation: Small-scale farmers struggle with access to high-quality
seeds and reliable irrigation systems.

0 Low Mechanization: Lack of farm mechanization limits productivity and efficiency.

0 Climate Change: Extreme weather events and changing climatic conditions require adaptive measures to
protect horticulture crops.

0 Market and Supply Chain Issues: There is a lack of robust market information, effective supply chain
management, and price stability, which affects farmers’ ability to maximize profits.

These challenges necessitate targeted interventions, especially in improving infrastructure, ensuring quality

standards, and enhancing market linkages.

Government Support for Horticulture

0O Government Initiatives: The government supports horticulture through programs like Mission for
Integrated Development of Horticulture (MIDH), National Horticulture Mission (NHM), and National
Horticulture Board (NHB), providing financial and technical assistance.

0O Focus Areas: These initiatives aim to promote commercial horticulture, improve post-harvest
infrastructure, and enhance market access.

0 Warehouse Infrastructure Fund: Created under NABARD, it facilitates the development of cold storage
and warehousing to reduce post-harvest losses.

0 Research and Development: Centers of Excellence for fruits and vegetables have been established to
promote horticulture R&D.
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Way Forward: Enhancing Rural Livelihoods

While the government has made strides in promoting horticulture, more needs to be done to realize the full
potential of the sector. A comprehensive national horticulture policy is essential to streamline efforts across
states, considering the regional variations in climate, soil, and infrastructure. A bottom-up approach is crucial

for tailoring strategies to local needs, thereby optimizing resource use and enhancing productivity.

O The private sector must also play a pivotal role in enhancing the horticulture sector’s growth. Public-
Private Partnerships (PPPs) and industry support can help in creating more integrated supply chains,
leading to improved market access, value addition, and export potential.

O Additionally, quality control measures, capacity building for farmers, and better extension services are
essential to ensure the sector’s sustainability. Investment in research and innovation in horticulture can
further contribute to improving productivity and income generation.

Conclusion

Horticulture has the potential to significantly improve rural livelihoods, enhance food security, and contribute
to the overall economic development of rural India. By addressing the challenges related to infrastructure,
access to resources, and market linkages, the sector can be a powerful tool for sustainable rural development.
With continued government support and private sector involvement, horticulture can become a key driver of
rural economic prosperity, preventing out-migration and fostering inclusive growth.

UPSC MAINS PRACTICE QUESTIONS (AROUND 250 WORDS)

Ql. Examine the role of horticulture in improving rural livelihoods in India. Discuss the challenges faced
by the sector and the government’s efforts to address them.

Q2. Discuss the significance of the food processing industry in India’s economic development. How can it
contribute to value addition in agriculture and improve rural livelihoods?
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