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What Is Electrical Conductivity?

A The quantity of electricity transferred
across unit area per unit potential per unit
time

A Conductance is the inverse of resistance

A Units of millimhos/meter or siemens/meter
I mho = 1/ohm

I Sleman is abbreviated as S (e.g. mS/m,
mS/dm)



Conductivity of common materials

Material Conductivity (mS/m)
A Copper 5.81 x 1010
A Carbon 2.8 x 107
A Sea water 5000
A Top soil 5-100
A Dry sand 0.3-3
A Drinking water 0.5-50
A Distilled water 0.05-.3

A SiO, Glass 1.3 x 1021



Properties affecting
Soll Electrical Conductivity

A Clay content

A Clay mineralogy

A Dissolved salt content
A Water content

A Temperature



o T o To  To Do I Do

How has Soll Electrical
Conductivity been used?

‘0 measure soll salinity

"0 measure clay content

‘0 measure soil water content

‘0 measure cation exchange
capacity

To measure chemical leaching rate
‘0 measure depth to a clay pan

"0 determine drainage class

"0 delineate yield management
zones




How is soil EC measured: Directly
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How is soil EC measured: By Electromagnetic Induction




How is soil EC measured: By Electromagnetic Induction
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| EC Survey Output

Example So

80 ac Vertical dipole

tal dipole

80 ac Horizon

(deeper soil layer)

(surface soil layer)
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Uses for Soil EC data

A Improve soils map
I Much finer spatial resolution possible



County Soils Map Overlain on EC Survey
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Uses for Soil EC data

A Improve soils map
I Much finer spatial resolution possible
A Mapping soil drainage class
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Uses for Soil EC data

A Improve soils map

I Much finer spatial resolution possible
A Mapping soil drainage class
A Mapping depth to soil textural change

I Clay pan

I Sand lens



Mapping depth to a Kansas clay pan

Measured Depth to Clay Layer
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Mapping depth to a Kansas clay pan

S EC Survey
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Mapping depth to a Kansas clay pan

Clay Layer Depth from EC-GPS Data and Linear Regression
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Uses for Soil EC data

A Improve soils map
I Much finer spatial resolution possible
A Mapping soil drainage class
A Mapping depth to soil textural change
I Clay pan
I Sand lens
Almproving soil sampling schemes



Estimated SOC
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Uses for Soil EC data

A Improve soils map
I Much finer spatial resolution possible
A Mapping soil drainage class
A Mapping depth to soil textural change
I Clay pan
I Sand lens
A Improving soil sampling schemes
A Mapping crop yield or management zones



Yield study

A 40-ac field
A Corn-soybean rotation

A Farmer-managed,
non-irrigated field

A Yield data collected
from 1989-1999

A 224 yield plots

A Yield by plot measured
by weight




Resulting yield zones:

Corn Yield Zones
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Elevation and apparent soil EC

Elevation (m) Soil EC (mS m)



