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India’s agriculture sector is at a critical
juncture, facing multiple challenges
such as climate variability, shrinking
landholdings, rising input costs, and
inconsistent market prices. Traditional
open-field farming
expose crops to
weather conditions, pest attacks, and
fluctuating vyields, which directly
impact farmers’ income. According
to estimates, nearly 55-60% of Indian
dependent
making it highly

continues to
unpredictable

agriculture  remains
on  monsoons,
vulnerable to climate uncertainties.
In this evolving scenario, protected
cultivation technologies are emerging
as a reliable and scalable solution
to enhance productivity, improve
quality, and ensure sustainable income

growth.

Protected cultivation refers to the
practice of growing crops under

controlled or semi-controlled
environmental  conditions  using
structures such as greenhouses,

polyhouses, and shade net houses.
These systems enable farmers to create
a favorable microclimate by regulating
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temperature, humidity, light intensity,
and irrigation. Over time, protected
cultivation has expanded beyond
basic structures to include advanced
techniques
vertical farming, and fully controlled
indoor farming systems, allowing
precise control over crop growth.

such as hydroponics,

A key driver behind the success of
protected cultivation is the integration
technologies.  Drip
irrigation and fertigation systems
can reduce water usage by 90% while

of modern

improving nutrient efficiency. Climate
control mechanisms help maintain
ideal growing conditions, leading to
yield improvements of 2 to 5 times
per square meter, depending on
the crop. The use of high-quality
planting material further enhances
productivity and reduces crop losses.
Additionally, innovations such as LED
grow lights and automation systems
allow year-round production, even in
regions where climatic conditions are
not naturally favorable.

The impact of these technologies
on farmers income is substantial.
Protected enables
significantly higher yield per square

cultivation

meter compared to traditional farming
methods. High-value crops such as
strawberries, capsicum, and leafy
greens perform exceptionally well
under controlled environments, often
generating 3-4 times higher income
per unit area. The quality of produce is
also superior, with uniform size, better
color, and minimal pesticide residue,
which helps farmers secure premium
pricing—sometimes 20-40% higher




than open-field produce in organized
markets.

Another important advantage is the
ability to produce crops throughout
the year, allowing farmers to target

off-season markets where prices
are significantly higher. Reduced
dependency on pesticides lowers

input costs by an estimated 70 to 80%,
while also aligning with the increasing
demand for safe, residue-free food.
Based on practical experience in
controlled environment agriculture,
particularly in crops like strawberries,
it has been observed that such systems
significantly crop
caused by pests, diseases, and adverse
weather conditions, resulting in more
predictable and stable income streams.

reduce losses

An emerging and highly promising
segment within this domain is the
cultivation of medicinal and aromatic
plants. India has a strong opportunity
not only to cater to domestic demand
but also to tap into the rapidly growing
international market for plant-based
pharmaceuticals, nutraceuticals,
and wellness products. The global
herbal medicine market is estimated
to exceed USD 400 billion by 2030,
indicating significant export potential
growers.  Protected
cultivation can play a crucial role in
ensuring year-round production of
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high-quality, standardized medicinal
crops that meet stringent export
requirements.

The Ministry of AYUSH has been
instrumental in promoting this sector
by supporting farmers and facilitating
structured development through State
Medicinal Plant Boards. Notably,
initiatives in Western India and by
the Karnataka State Medicinal Plants
Authority have introduced organized
trading platforms, including auction-

based systems that bring together
buyers and sellers. These platforms
are improving transparency, enabling
better price discovery, and encouraging
farmer participation, indicating that
this segment holds strong potential to
become a major income-generating
avenue for the agricultural sector.

Despite its many advantages, protected
cultivation does come with certain
challenges. The initial investment
required for infrastructure
technology can range from Rs.800 to
Rs.2,500 per square meter, depending
on the level of automation and control.
Additionally, effective management
of these systems requires technical
knowledge and regular monitoring.
Market linkages also play a critical role
in ensuring that farmers can realize the
full value of their produce.
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To overcome these challenges, a
collaborative approach is essential.
Government support in the form of
subsidies—often covering 40-60% of
project costs under various schemes—
can significantly reduce the burden
of capital investment. Training and
capacity-building ~ programs
necessary to equip farmers with the
required skills and knowledge. Public-
private partnerships
strengthen the ecosystem by providing
integrated including
technology infrastructure
development,
linkages.
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Looking ahead, protected cultivation
is poised to become a cornerstone
of modern agriculture
With increasing urbanization and
rising demand for high-quality fresh
produce, there is significant potential
for urban and peri-urban farming
models. Advanced systems such as
vertical farming and modular growing

in India.
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units can be integrated into smart
cities, establishments,
and residential complexes, bringing
production closer to consumption
while  ensuring  efficiency
sustainability.
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In conclusion, protected cultivation
technologies represent a transformative
opportunity for Indian agriculture. By
enabling higher productivity, superior
quality, and year-round production,
these systems can significantly enhance
farmers’ income and reduce risks
associated with traditional farming.
When emerging
opportunities medicinal
plant cultivation and export-oriented
production, protected
can play a vital role in building a
resilient, profitable, and future-ready
agricultural sector in India.
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