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DESCRIPTION
Sensor-based irrigation has become an important approach to 
improving water management in agricultural production. 
Conventional irrigation often follows fixed schedules based on 
calendar dates or general observations of crop appearance. Such 
practices may result in excessive watering during periods when 
soil contains sufficient moisture or insufficient watering when 
plants require additional water. Sensor-based systems provide 
continuous information about soil and environmental 
conditions, allowing irrigation decisions to be based on 
measurements collected directly from the growing area. This 
approach can improve water-use efficiency, support healthy crop 
development, and reduce unnecessary irrigation costs.

Agricultural water demand varies according to crop type, soil 
characteristics, weather conditions, growth stage, and field 
location. A crop growing in sandy soil may require more 
frequent irrigation than the same crop growing in soil with 
greater water-holding capacity. Similarly, plants exposed to high 
temperatures and dry winds may lose water more rapidly than 
plants growing under cooler conditions. Sensors help identify 
these changes by collecting measurements at regular intervals. 
When combined with an irrigation controller, the collected 
information can determine when irrigation should begin and 
how much water should be supplied.

Soil moisture sensors are among the most widely used devices in 
sensor-based irrigation systems. These sensors measure the 
amount of water present within the soil and transmit 
information to a controller or digital platform. Different sensor 
technologies measure soil moisture through electrical, dielectric, 
or other physical properties. Installation depth is selected 
according to crop rooting patterns and soil characteristics. For 
shallow-rooted crops, sensors may be positioned closer to the 
surface, while deeper placement can be useful for crops with 
extensive root systems. Multiple sensors at different depths can 
provide a more complete picture of water availability within the 
root zone.

Temperature and humidity sensors can provide additional 
information for irrigation management. Air temperature affects 
evaporation and plant water loss, while relative humidity 
influences the movement of water from leaves into the 
atmosphere. When temperature is high and humidity is low, 
crop water demand can increase. Combining atmospheric 
measurements with soil moisture readings allows irrigation 
systems to respond to both soil and weather conditions. This can 
provide better irrigation timing than relying on soil moisture 
information alone.

Weather stations can further improve irrigation decisions by 
recording rainfall, wind speed, solar radiation, temperature, and 
humidity. Rainfall data are particularly useful because natural 
precipitation can reduce or eliminate the need for scheduled 
irrigation. If an adequate amount of rain falls, an automated 
system can postpone irrigation until soil moisture declines below 
the selected threshold. This prevents water from being applied 
unnecessarily and reduces the possibility of saturated soil 
conditions.

Crop growth stage is another factor that influences irrigation 
requirements. Young plants generally have smaller root systems 
and may require different irrigation intervals than mature plants. 
During flowering, fruit formation, or grain filling, some crops 
have increased water requirements. Sensor-based systems can 
combine crop growth information with soil and weather data to 
adjust irrigation schedules throughout the growing season. This 
helps maintain suitable moisture conditions during periods 
when water availability strongly influences crop development.

Wireless communication has expanded the usefulness of 
agricultural sensors. Modern systems can transmit field 
measurements through wireless networks to computers, tablets, 
or mobile phones. Farmers can monitor soil moisture and 
environmental conditions without visiting every section of a 
field. Alerts can be generated when moisture levels become too 
low, equipment stops functioning, or water use exceeds a 
selected range. Remote monitoring is particularly useful for large 
farms where frequent physical inspection of every irrigation zone 
may be difficult.
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CONCLUSION
Sensor-based irrigation provides a practical method for
managing agricultural water according to measured field
conditions. By combining soil moisture information with
weather observations, crop growth data, automated controls,
and efficient water-delivery systems, farmers can make irrigation

decisions with greater accuracy. Proper sensor placement, regular
equipment maintenance, reliable data collection, and suitable
user training are necessary for effective operation. When these
elements are integrated into farm management, sensor-based
irrigation can reduce unnecessary water use, support crop
growth, lower energy consumption, and contribute to more
efficient agricultural production.
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