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On-the-go Proximal Soil Sensors
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Automated Soil pH Mapping Systems
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Soil Reflectance Mapping
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Applicability of On-the-Go Soil Sensors
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Soil texture (clay, silt and sand) Good Some

Soil organic matter or total carbon Some Good

Soil water (moisture) Good Good

Soil salinity (sodium) OK Some
Soil compaction (bulk density) Good Some

Depth variability (hard pan) Some OK Some

Soil pH Some Good
Residual nitrate (total nitrogen) Some Some OK
Other nutrients (potassium) Some OK
CEC (other buffer indicators) OK OK
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Status of Implementation

« Commercial
— Electrical conductivity
— Topography
— Soil pH
— Visual/near-infrared spectroscopy
— Gamma-ray radiometry
« Available solutions
— Implement draft Sensor fusion
— Magnetic susceptibility > + and
— Ground penetrating radar New applications
¢ Upcoming solutions
— Capacitance (moisture)
— Residual nitrate and soluble potassium
— Soil mechanical resistance
— Machine vision
— X-ray and UV measurements /
— Neutron techniques

Targeted Soil Sampling

OF =3/S,, - D

opt—pH Dopt—EC ' Hcr—pH . Hcr_Ec

.
ot

S-optimality
D-optimality (soil pH)
D-optimality (soil EC)
* H-criteria (soil pH)

« H-criteria (soil EC)

XK

raid J

UNL
(Lincoln, Nebraska)
2007-2008




Telemetry Monitoring System
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Summary

* On-the-go soil sensors can provide high
density information about soil properties

* Many sensor approaches are past initial
commercialization stage

» Sensor fusion provides the ability to separate
various agronomic effects

 Site-specific sensor calibration and validation
are essential steps of the mapping process

« Integration with living component sensing is
promising
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