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Precision Irrigation Basics

Soil Water Parameters (From: Texas A&M AgriLife 
Extension, E-618)

Fundamental Principles Soil Moisture Sensors

WC #1

2 
ft

3 
ft

WC #3

WC #2

1 
ft

2 
ft 

WP #1

Soil water content sensor: TEROS 12 @ QTY 3

Soil water potential sensor: TEROS 21 @ QTY 2



A Cellular Network based IoT Irrigation System 

 Soil water content and Potential sensors
 Datalogger to record sensor data
 Cellular network for data communication (cloud server)

Commercial Orchard Trials



Test in Commercial Orchards
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Commercial Orchard Trials

Mt. Ridge Farms
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Soil Moisture Data Monitoring & Recording 

Commercial Orchard Trials

APP-Access

WEB-Access



Commercial Orchard Trials
2020 Season Results – Site One Twin Springs Fruit Farm

(Crimson Crisp) 
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Commercial Orchard Trials
2020 Season Results – Site One Twin Springs Fruit Farm

(Crimson Crisp) 
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Commercial Orchard Trials
2020 Season Results – Site Two
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Commercial Orchard Trials
2020 Season Results – Site Two
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Commercial Orchard Trials
2020 Season Results – Site Three
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Hollabaugh Bro. Inc
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Commercial Orchard Trials
2020 Season Results – Site Three
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El Vista Orchards
(Gala)



Commercial Orchard Trials

Summary
 Soil moisture is a direct and convenient indicator for irrigation  
 Remote data accessing through App or Website
 Precision irrigation was proved to be water saving 

Some Other Issues:
 Multiple irrigation zones with one water supply
 Location of sensors
 Cost of the sensor system and the operation
 Automated irrigation



Sensor Installation Locations

Water Movement in the Soil

http://www.trickle-l.com/new/gallery/soilpat.html https://cmg.extension.colostate.edu/Gardennotes/263.pdf



Experimental Design

Sensor Installation Locations



Representative Sensor Locations

Soil Moisture Sensors



Representative Sensor Locations

Sensors and Data Loggers



Representative Sensor Locations

Sensor Readings from the 1st Column



Representative Sensor Locations
Sensor Readings from An Irrigation Event
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Representative Sensor Locations
Sensor Readings from An Irrigation Event
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Representative Sensor Locations
Sensor Readings from An Irrigation Event
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Representative Sensor Locations
Sensor Readings from An Irrigation Event
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Representative Sensor Locations
Sensor Readings from An Irrigation Event
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Representative Sensor Locations
Sensor Readings from An Irrigation Event
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Automated Irrigation System

LoRa (Long Range) IoT Irrigation System

Soil Moisture Sensor Datalogger &Gateway Valve Control IoT Platform



Automated Irrigation System

A Preliminary Study in A Peach Orchard



Precision Irrigation – Example Two

A Preliminary Study in A Peach Orchard

 Water supply with an electric pump 
controller

Tested the irrigation with soil moisture level

 Remotely controlled the valve

 A water pressure sensor shows the status of 
the valve (on/off)

 Possible to run automatically
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