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DESCRIPTION

Smart greenhouse technology has changed the way protected
crops are produced by combining controlled growing
environments with sensors, automated equipment, digital
communication, and data analysis. Conventional greenhouses
provide protection from unfavorable weather, but many
operations still depend on manual observation and fixed
schedules. Smart greenhouse systems wuse continuous
measurements to monitor environmental conditions and adjust
important production factors according to crop requirements.
Temperature, humidity, light intensity, carbon dioxide
concentration, soil moisture, nutrient levels, and ventilation can
be monitored throughout the day. This information allows
growers to respond to changes more accurately and maintain
conditions suitable for plant development.

Greenhouse cultivation is valuable because it provides greater
control over environmental conditions than open-field farming.
Crops grown inside protected structures are less exposed to
heavy rainfall, strong winds, temperature fluctuations, and
certain pest pressures. However, maintaining suitable conditions
requires regular monitoring and careful management. A small
change in temperature or humidity can influence plant growth,
flowering, pollination, water use, and disease development.
Smart systems the need for
inspection by collecting
presenting it through digital platforms.
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Sensors form an important part of smart greenhouse systems.
Temperature sensors measure air and growing-medium
conditions, while humidity sensors provide information about
moisture in the surrounding environment. Soil or substrate
sensors can measure moisture content, electrical conductivity,
and other characteristics related to crop water and nutrient
status. Light sensors measure the amount of radiation reaching
plants, helping growers understand whether additional lighting
may be required. Carbon dioxide sensors provide information
that can be used to manage ventilation and enrichment systems.
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The combined information creates a continuous record of
greenhouse conditions.

Automated climate control is one of the major applications of
smart greenhouse technology. When internal temperature rises
above a selected range, automated ventilation systems can open
roof vents or side openings to release excess heat. Cooling
systems may also be activated when environmental conditions
require additional temperature control. During colder periods,
heating equipment can operate according to sensor readings
rather than a fixed timetable. This allows greenhouse managers
to maintain suitable temperatures while reducing unnecessary
energy use.

Humidity management is equally important for protected crop
production. Excessive humidity can create conditions favorable
for fungal diseases, while very dry air can increase water loss
from plants and affect growth. Smart greenhouse systems
continuously monitor relative humidity and can activate
ventilation, heating, humidification, or dehumidification
equipment according to programmed conditions. Coordinating
temperature and humidity control helps maintain a stable
environment and reduces the need for frequent manual
adjustments.

Irrigation automation provides another important application.
Traditional greenhouse irrigation may operate according to fixed
time schedules, even when crop water requirements change
because of weather, plant growth, or substrate conditions. Smart
irrigation systems use moisture sensors and environmental
information to determine when water is required. Automated
valves can deliver specific amounts of water to different growing
areas. This approach reduces water loss and helps maintain
moisture within a suitable range for plant roots.

Fertigation systems can combine irrigation with nutrient
delivery. Electrical conductivity sensors can provide information
related to nutrient concentration in irrigation water or growing
media. When this information is combined with crop growth
data, nutrient solutions can be adjusted according to production
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requirements. Precise control of nutrient delivery can reduce
excessive fertilizer use and support consistent crop development.
Regular monitoring also helps identify changes that may
indicate problems with nutrient balance or
performance.

irrigation

CONCLUSION

Smart greenhouse technology represents an integrated approach
to protected crop production in which environmental
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monitoring, automated control, digital communication, and
agricultural knowledge work together. Continuous measurement
of growing conditions allows growers to make informed
adjustments to temperature, humidity, irrigation, lighting,
carbon dioxide, and nutrient delivery. These practices can
improve resource efficiency, reduce unnecessary manual work,
and support consistent crop growth. As sensor costs decline and
digital systems become easier to operate, smart greenhouse
technology is likely.
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