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« Family of on-the-go soil sensors

¢ Nebraska examples

— Deep tillage implement

— Integrated mapping of soil physical properties
« Soil mechanical resistance
« Dielectric characteristics (moisture)
« Subsurface optical reflectance

— Integrated agitation chamber module
« Soil pH
« Soluble potassium content
« Residual nitrate content

— Portable probe for on-the-spot measurements

* Sensor fusion

On-the-go Soil Sensors
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« Soil type/texture « Volumetric water content
« Salinity « Soil type/structure
« Water content « Salinity
- Organic matter content
« Depth variability
« Soil pH / nitrate content
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Near-infrared
Polarized
Mid-infrared light
« Organic matter (carbon) content « Water content

« Soil texture

« Cation exchange capacity (CEC)

« Soil water content

« Soil pH « Water content

« Mineral nitrogen and phosphorous * Geophysical soil structure

Subsurface Soil Reflectance Sensors
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Real-time Soil Mapping with a
Traveling Spectrophotometer
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gages « Soil mechanical resistance
«* Soil compaction

« Water content

« Soil types
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Instrumented Deep-Tillage Implement
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Apparent Soil Profiles
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Integrated Load Comparison
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Integrated Soil Physical Properties
Mapping System
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Acoustic and Pneumatic Sensors
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« Soil clay content (type) « Soil structureftilth
* Soil compaction « Water content
« Depth of hard (plow) pan * Soil type

Electrochemical Sensors
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Soil Solution New Automated Direct Soil
Measurement Methods Measurement

Conventional

Laboratory
Analysis
-

Activity of selected ions

« Soil pH (H*)

« Potassium content (K*)

* Residual nitrogen (NO4-N)
« Sodium content (Na*)




Automated Soil Solution Measurement
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Automated Direct Soil Measurement
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Integrated Agitated Soil Measurement
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Integrated Agitated Soil Measurement
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Precision vs. Accuracy Analysis
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Applicability of On-the-Go Soil Sensors
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Soil property a0 § ﬁ :E | i $ i HH' .
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OK

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

Portable Probe

On-the-Spot Measurement of Soil pH
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Summary

On-the-go soil sensors can provide high
density information about soil properties
Our ability to map specific agronomic
soil attributes remains questionable
Combining (fusion) different sensors
may be beneficial

New and improved sensors are under
development

Agro-economic evaluation of the value of
information is needed
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