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Using Sensors for Better Irrigation 
Management Decisions… and More…. 

3G Radio Datalogger (Node)

Your Device

Cloud 
Server
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SCRI-MINDS:  Teams and Working GroupsSensor Networks

Smart-Farms.net  — Managing Irrigation and Nutrition via Distributed Sensing

On-farm Weather Station

Pyranometer
Solar Radiation

DS-2 Sonic Anemometer
Wind speed and direction

Em50G “cloud –based” 
data logger

ECRN-100 Rain gauge
Precipitation

VP-4
Temp, RH, VPD, 

Barometric Pressure

QSO-S PAR
PAR (visible light)

Leaf wetness 
(Dew, Frost)
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The Planetary Boundary Layer

Davey et al., 2016 Int. J. Clim.

The Planetary Boundary Layer

The Planetary Boundary Layer Agricultural Implications of Increased Night Temperatures

1.   Increased respiration rates
 Decrease in yield
 Decrease in food quality

2.   Disruptions in pollination, fruit set

3.   Increase in soil temperatures, microbial respiration rates,
decrease in organic matter content

4.   Increase in relative humidity, fungal disease

5.   Increased weed pressure

6.   Increased number of pest life cycles

Wolfe et al., 2018 Climatic Change 146: 231-245
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Cloud Software Capabilities: AgZoom Geolocation of Cloud Dataloggers

Dashboard – Single Node Data Frost Monitoring

 Current frost prediction tool - Sky-Bit (Satellite data)
 Air temperature is not a reliable predictor of frost events
 Canopy temperature should be measured
 Radiative frost:  CT << AT on clear and calm nights

Apogee SF-110 Radiation Frost Sensor

• 2 precision thermistors

• Mimic plant leaf and flower bud

• Measurement Range: -50 to 70 C

• Accuracy:  ± 0.1 to ± 0.4 C 
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Radiative Frost Sensor

Flower bud thermistor

Leaf Thermistor

Flower bud and leaf thermistors (indicated with red arrows) on the SF-110 radiation 
frost sensor deployed within the plant canopy at Shlagel Farms

Growing degree day (GDD) units recorded below
and above floating row cover

Floating Row Cover Use

Frost Events South Carolina – March 14-16, 2017 Alert Capabilities 
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Predictive Tools for IPM, Disease Management Dashboard – Single Node Data 

Geolocated 7-Day Weather Forecast Monitoring System Considerations

1. Prioritize your issues: Irrigation, water quality, pests, disease

2. Monitor with Intent:  Develop a site- / crop-specific strategy

3. Purchasing: Make sure any system you buy has all the components 

you need.   Demand quality, Don’t buy cheap

4. Support: Consider the time YOU have to invest in any system.

5. Investment:  Start small, get comfortable, grow at your own pace.  
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Project Information at http://smart-farms.net


