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Indian agriculture is experiencing
a gradual but decisive transition
towards market centric, high value
and technology driven
Among these, protected cultivation
technologies are emerging as a
profitable intervention for enhancing
farmers’ income. Protected cultivation
for growing crops under controlled or
partially controlled environmental
using
greenhouses, polyhouses, glasshouses,
shade nets, and low tunnels etc., is
gaining momentum and attraction
of youth as entrepreneurial activity.
These practices offer precise control of
growing conditions thereby providing
optimal conditions for plant growth.
One of the significant advantages of
protected cultivation is its potential to
increase crop yields substantially.
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High value vegetables such as tomato,
capsicum, cucumber; flowers like rose,
gerbera, carnation, and exotic varieties
of other horticultural are being
cultivated year-round with increased
productivity and better produce
quality. This not only enhances
competitiveness in market but also
ensures higher price of produce and
income growth for farmers. Off-
season production, enables farmers
to realise into premium markets,
thereby  increasing  profitability.
Another important advantage of
protected cultivation is the efficient
use of resources. Protected cultivation
models ease the adoption of advanced
techniques such as drip irrigation and
fertigation, resulting into judicious use
of inputs such as water and fertilizers.
Occurrence of pest and diseases is also

remarkably reduced owing to physical
barriers and controlled environments,
reducing the dependence on chemicals
and result in safer and residue-free
produce.

An encouraging trend is the
integration of renewable energy with
protected
Innovative solar greenhouse models
developed in India not only enhance
crop productivity but also generate
electricity for farm uses. This reduces
operational costs and
sustainability. Such models represent
the integration of climate smart
agriculture and energy
farming system. Recent advances in
sensor-based monitoring, automation,
and precision fertigation are enabling
real time crop management, reducing

cultivation  structures.
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labour requirement and improving
efficiency.  Emerging
technologies such as image-based crop

input  use
monitoring and Al-driven decision
support systems are expected to
further improve crop productivity and
facilitate precise management of crops
under protected conditions.

theoretical field
clearly demonstrates
transformative potential of protected
technologies. Furthermore,
government supported programmes
have also expanded the impact of

Beyond promise,

level success

protected cultivation technologies.
Under MIDH and NABARD
supported  programmes, farmers

receive substantial subsidies often up
to 50-80% for protected structures.
The economic outcome of protected
cultivation is
in high value crops. For example,
farmers growing tomato, capsicum and
cucumber in polyhouses often report
2-3 crops per year, compared to single
crop under open field conditions.

particularly evident

This intensification results into higher
annual income per unit area.

In Maharashtra, Karnataka, Himachal
Pradesh, and Uttarakhand, clusters
of farmers are successfully growing
exotic vegetables and cut flowers under
protected structures. Majority of these
farmers have direct linkages with
restaurants, super markets, and export
markets, ensuring premium price of
produce. It is often reported by growers
about income increases upto Rs. 5-8
lakh per acre per year. The impact of

protected cultivation technologies
becomes even more meaningful in
challenging regions experiencing

constrains of natural resource which
severely limit conventional agriculture.
Bundelkhand, spread over parts of
Uttar Pradesh and Madhya Pradesh, is
characterized by extreme temperatures

(5°C to 48°C), erratic rainfall, and
degraded soils with poor fertility
and low organic content, making
vegetable
tedious under open field conditions.
This region has long struggled with
agricultural instability and protected

year-round production

cultivation is gradually changing
Research and field
demonstrations  at Lakshmi
Bai Central Agricultural University,
Jhansi highlight that greenhouse
and polyhouse cultivation
off-season production of vegetables,

effectively

the narrative.
Rani

enable
improving  availability
of vegetables throughout the year
and increasing income of growers
manifold. A worthy intervention in this
region is adoption of vertical farming
and soilless protected systems. These
systems optimize space utilization and
offer a viable way for intensification
even on small land holdings in semi-
arid ecosystems. University has
also established a Hi-tech nursery
having capacity to produce millions
of improved saplings of high value
horticultural crops under protected
structures.

Despite successes reported, scaling
of protected cultivation technologies
remains

fragmented. High initial

investment, limited expertise, and
poor market linkages continue to
constrain wider adoption. However,

the continuous increase in number of
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successful farmer-led models indicates
that these challenges are manageable
with appropriate policy support,
capacity building, and institutional
coherence. Capacity building and skill
development are very critical aspects.
Farmers need hands-on training in the
design, operation, and maintenance
of protected
as in crop management practices

structures, as well

under  controlled  environments.
Agricultural universities and research
institutions may play a proactive role
in developing region specific models
and low-cost models fabricated as per
local conditions and requirements.
Furthermore, integrating protected
cultivation with modern value chains
such as cold storage, processing, and
market linkages can significantly
enhance income opportunities. Agri-
startups and digital platforms can also
facilitate better price realisation and

reduce market intermediaries.

Protected cultivation is
about technology; it is about giving

not just

opportunity to farmers for substantial
improvement in their farm income. It
reduces uncertainty, ensure continuous
income and opens up new economic
opportunities. Thus, protected
cultivation technologies represent a
viable opportunity toward achieving
sustainable agricultural intensification
and income growth by appropriate
institutional support,
centric capacity building. As India
aspires towards the vision of Viksit

and farmer-

Bharat 2047, scaling up protected
cultivation must be recognized as
a strategic priority for ensuring
economic prosperity of farmers.




