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Fig. 1. LoRaWAN architecture of the wireless irrigation control system.
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Fig. 2. Wireless irrigation control system.
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Fig. 3. 3-in-1 wireless soil sensor (moisture content, temperature, conductivity).
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A: Experimental group - Drip irrigation initiated when substrate volumetric moisture

content drops below 30.0%, stopped after 10 minutes of irrigation.
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B: Control group - Drip irrigation controlled by a timer.
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Fig. 5. Changes in substrate moisture content and temperature in an irrigation control
experiment for greenhouse beef tomatoes.
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Fig. 7. Root development status of plants in the irrigation control experiment for greenhouse
beef tomatoes.
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Fig. 8. The controller panel of the wireless irrigation control system.
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Fig. 9. Human-machine interface of the wireless irrigation control system, enabling control
of irrigation across four zones.
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Development of a Wireless Irrigation Control System
Based on LoORaWAN !

Yu-Heng Wu? and Wang-Sheng Li?

Abstract

This study developed a wireless irrigation control system applied to greenhouse
cultivation of beef tomatoes, and conducted drip irrigation control tests. During the six-month
cultivation period, this system can stably maintain soil volumetric water content between
30.0% and 43.5%. The wireless irrigation control system includes a control unit, pump, filter,
solenoid valves, and three-in-one wireless soil sensors. The control unit manages the
reception and display of soil moisture content, temperature, and conductivity sensor signals,
irrigation parameter settings, logic judgment, and the on and off of the pump and solenoid
valves. The irrigation control system features four modes: manual, scheduled, automatic
sensing, and remote control, allowing users to select different control modes according to
crop cultivation methods. The system transmits sensor signals via LoRaWAN, enabling
greenhouse managers to set irrigation parameters and control the irrigation system remotely
through mobile phones, tablets, or computers. The sensed data is also directly uploaded to a
cloud server to process the data through the agricultural analysis software, providing real-
time display of sensor values, historical curves, and cumulative value analysis. The related

data can serve as a basis for subsequent crop cultivation management.

Key words: smart agriculture, soil moisture content, irrigation automation, precision

irrigation

I Contribution No. 556 from Taoyuan DARES, MOA.
2 Associate Researcher (Corresponding author, yhwu@tydais.gov.tw) and Chief of Crop Environment Section,
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