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Introduction:

Protected cultivation refers to the
practice of growing crops within structures
that  modify  the
environment—such as temperature, humidity,
light

productivity and quality. These systems

natural growing

and ventilation—to improve crop
enhance resource use efficiency and protect
plants from biotic and abiotic stresses.
Protected cultivation is especially important
(HVCs)

fruits,

for high-value crops such as

vegetables, ornamentals, medicinal
plants and herbs, which demand consistent
quality and year-round supply.
Why Protected Cultivation for High-Value
Crops? |
High-value crops are characterized by
high market demand and price, but often have:
< Narrow optimal growing conditions,
& High sensitivity to pests and diseases,
& Short shelf life,
& Quality standards (size, color, taste,
aroma).
Protected cultivation helps by:

& Extending growing seasons and

enabling year-round production,
@& Increasing yield and quality,
@ Reducing pesticide use,
@ Conserving water and nutrients,
& Improving labor efficiency.
Types of Protected Cultivation Structures
1. Greenhouses
Greenhouses are fully enclosed
structures made of steel/aluminum frames with
transparent covers (plastic film, glass,
polycarbonate).
Features:
@ Controlled temperature and humidity,
< Natural light utilization,
& High production potential.
Common for: Tomato, capsicum,
cucumber, flowers (rose, carnation), orchids.
2. Net Houses
Net houses use shade nets to protect
crops from excessive light, wind, hail, and
insects, but are more open compared to
greenhouses.
Features:

< Lower cost,
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& Reduced heat buildup,

& Good for subtropical and tropical
climates.
Common for: Gerbera, tuberose,

vegetable seedlings, leafy vegetables.
3. Soilless Media & Hydroponics
@ Hydroponics: plants grown in inert
media or nutrient solutions (NFT, DFT,
ebb and flow systems).
better  root

& Advantages include

aeration, precise nutrient control,
elimination of soil-borne diseases.
Commonly used for lettuce, basil,
strawberries, and other herbs.

4. Integrated Pest & Disease Management

(IPDM)

Protected cultivation facilitates
biological control (release of _heneficial
insects), sticky traps, and microbe-based
pesticides.

Benefits:

& Reduces chemical pesticide use.
& Maintains ecological balance.
5. Automation & Sensors

Use of sensors for:

252

# Temperature,
& Humidity,
@ Soil moisture,
@ Light intensity,
& CO: levels.
Challenges & Limitations
@ High initial investment for structures
and equipment.
& Need for technical knowledge and
skilled labor.
& Energy costs for climate control (in
some systems).
& Pest pressures may still occur if not
managed properly.
High-Value Crops Best Suited to Protected
Cultivation
= Vegetables: Tomato, capsicum,
cucumber, eggplant, lettuce, spinach.
= Fruits:

Strawberry,  grapes  (in

controlled environments), melons.

= Flowers & Ornamentals: Roses,
orchids, gerbera, lily.
= Herbs & Medicinals: Basil, mint,

chamomile, aloe vera.

= Specialty Crops: Mushrooms (in

Table: Auto Benefits of Protected Cultivation

Benefit Explanation

Higher Yield Multiple crops/year and optimized growth conditions

Improved Quality
Resource Efficiency

Uniform size, better color, flavor, longer shelf life
Water and fertilizer savings

Risk Reduction
Market Advantage

Lower crop losses due to weather or pests
Off-season supply and premium prices
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controlled dark houses), microgreens.

Case Study Examples (Global Trends)
1. Hydroponic Lettuce Production
@ Uses NFT systems.
& Higher yield per unit area than soil
cultivation.
@ Year-round supply to urban markets.
2. Greenhouse Tomatoes
& Climate control extends season.
& Reduced disease pressure, higher fruit
quality.
Conclusion
Protected cultivation technologies are
transforming high-value crop production by
enhancing productivity, quality, and resource
efficiency. While initial costs and technical
challenges exist, the long-term economic and
environmental benefits make these
technologies vital for modern “sustainable

agriculture.
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