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rotected cultivation, especially greenhouse and polyhouse farming, has emerged as a

transformative strategy in Indian horticulture to enhance vyield, quality and year-round
production of high-value vegetables. With rising global demand for pesticide-free, high-grade
produce, India holds immense potential to expand its vegetable exports through scientific
protected cultivation. This article explores the current status, advantages, crop choices, export
potential and challenges of protected cultivation and highlights success stories and policy
initiatives that can help position India as a key exporter of greenhouse-grown vegetables.

Introduction

India, the second-largest producer of vegetables globally, is increasingly turning to protected
cultivation technologies such as greenhouses, polyhouses, net houses and low tunnels to
boost productivity and quality of high-value crops. These structures offer a controlled
environment that allows off-season production, quality enhancement and reduced pest-
disease incidence-making them highly suitable for meeting stringent export standards (Singh
et al., 2020). The growing international market for fresh, residue-free and exotic vegetables
offers India a timely opportunity to integrate greenhouse farming into its export strategy.

Why Protected Cultivation for Export?

Protected cultivation ensures a stable microclimate, leading to:

Higher yields (2-5 times more than open fields)

Uniform and superior quality produce

Pesticide-free and hygienic vegetables

Off-season availability

« Efficient water and nutrient use

These advantages make greenhouse-grown vegetables ideal for international markets, where
quality and safety standards are non-negotiable (Kumar et al., 2019). Countries like the UAE,
UK, Singapore and Netherlands are increasingly importing exotic and clean vegetables like
capsicum, cherry tomato, broccoli and lettuce—many of which can be efficiently grown in
Indian greenhouses.

Key High-Value Vegetables Grown under Protected Structures
The most promising vegetables for protected cultivation and export include:

Coloured Capsicum  High demand in UAE, UK, Russia Pune, Himachal, Bengaluru

Cherry Tomato Gourmet markets in Europe, Japan Nashik, Sikkim, Ooty
Broccoli Premium hotels and export Nilgiris, NE Hills
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Lettuce Used in salads and sandwiches Haryana, Tamil Nadu, NE India
Cucumber (Burpless) UAE and Gulf markets Punjab, Maharashtra
These crops require temperature control, drip irrigation, fertigation and protected pollination,
all of which are possible in polyhouse or greenhouse setups (Reddy and Janakiram, 2018).

India’s Export Scenario: Trends and Prospects

India’s export of fresh vegetables was valued at 36,927 crore in 2023-24 with major
destinations being UAE, Bangladesh, Nepal, Malaysia and UK (APEDA, 2024). However,
most of these exports are from open-field grown onion, potato and tomato with minimal
contribution from greenhouse-grown high-value vegetables.

Globally, Netherlands, Spain and Israel lead in protected vegetable exports. India can tap
into this market by:

« Focusing on niche and exotic vegetables

Ensuring residue-free and certified produce

Establishing cold chain and pack houses near production hubs

Training growers in GAP (Good Agricultural Practices)

Promoting cluster-based export zones

State initiatives in Maharashtra, Karnataka, Himachal Pradesh and Telangana have already
shown promise in this direction (Naik et al., 2021).

Successful Indian Models and Farmer Stories

1. Krishi Vigyan Kendra, Baramati (Maharashtra) helped farmers export bell peppers
and cherry tomatoes grown under polyhouses to Dubai and Singapore, fetching ¥100-150
per kg as compared to ¥30-40 in local markets (Deshmukh et al., 2020).

2. In Bengaluru Rural, a farmer’s group under NHM support has been exporting leafy
greens and broccoli grown in 1-acre greenhouses using hydroponics, earning monthly
returns of ¥2-2.5 lakh.

3. Punjab Agri Export Corporation promotes export-grade greenhouse cucumber and
lettuce through contract farming, helping small growers access global markets with
assured buy-back (PAEC, 2023).

These examples demonstrate how technology, training and market linkage can turn protected

cultivation into a lucrative export model.

Government Support and Policies

To promote protected cultivation and export linkage, both Central and State Governments

offer several schemes:

e MIDH (Mission for Integrated Development of Horticulture): Subsidy up to 50-65%
for polyhouse construction

« Agri-Export Policy (2018): Cluster approach and infrastructure development

e APEDA: Assistance for packhouses, reefer vans, certification

e State Missions (e.g., Telangana’s State Horticulture Mission): Training, drip
fertigation support and export facilitation

Additionally, ICAR-IARI and IIHR provide package of practices, varieties and post-harvest

protocols specific to protected cultivation vegetables (Choudhary et al., 2022).

Challenges to Overcome

Despite its promise, protected vegetable export from India faces challenges:

e High initial investment (~X800—1200/m? for polyhouses)

Technical know-how gaps among small farmers

Quality and grading inconsistency

Export logistics, especially cold chain and air freight

Limited awareness of export standards like GLOBAL G.A.P., HACCP

Addressing these through PPP models, agri-startups and FPO-led aggregation can ease
adoption and improve competitiveness.
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Future Prospects

To fully harness this export potential, India must:

o Develop region-specific greenhouse crop clusters

Encourage startup-led innovations in climate control and automation

Strengthen export certification and traceability systems

Train farmers in exotic crop handling, hygiene and market dynamics

Facilitate direct linkages with overseas buyers

With proper integration of technology, policy and marketing, India can become a leading
exporter of greenhouse-grown vegetables in the coming decade.

Conclusion

Protected cultivation offers a sustainable, climate-resilient and profitable approach for Indian
farmers, especially when linked to export markets. With the right mix of quality production,
post-harvest handling and international marketing, high-value vegetable farming under
protected conditions can significantly contribute to India's agri-export basket. As global
consumers look for safer, fresher and healthier produce, India must seize this opportunity to
become a reliable supplier of greenhouse-grown vegetables.
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