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For many applications, it is advantageous to know the electri-
cal conductivity of the solution contained in the soil pores
(Gp), which is a good indicator of the solute concentration in
the soil. Traditionally, G, has been obtained by extracting pore
water from the soil and measuring G, directly. As one would
expect, this is a time consuming and labor intensive process.

The 5TE measures the electrical conductivity of the bulk soil
surrounding the probes (Gy). A considerable amount of
research has been conducted to determine the relationship
between 6, and G, Recent work by Hilhorst (2000), has taken
advantage of the linear relationship between the soil bulk
dielectric permittivity (g,) and G, to allow accurate conversion
from Gy, to G, if the &, is known. The 5TE measures &, and
Gy, neady simultaneously in the same soil volume. It is there-
fore well suited to this method.

The pore water conductivity can be determined from (see Hil-
horst, 2000 for derivation)
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where G, is the pore water electrical conductivity (dS/m); ep is
the real portion of the dielectric permittivity of the soil pore
water (anitless); Gy is the bulk electrical conductivity, (dS/m),
which is measured directly

by the 5TE; &, is the real portion
of the dielectric permittivity of the bulk soil (unitless); is the
real portion of the dielectric permittivity of dry soil (unitless).
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where T,,is the soil temperature (C) measured by the 5TE.

&is also measured by the 5TE. Raw VWC counts can be con-
verted to bulk dielectric by the ECH,O-TE dielectric calibra-
tion:

Finally, &, = 0 is an offset term loosely sepresenting the
dielectric permittivity of the dry soil. Hilhorst (2000) recom-
mended that &, = 4.1 be used as a generic offset. However,
out research in several agricultural soils, organic, and inorganic
growth media indicates that &, = 6 results in more accurate
determinations of 6, Hilhosst (2000) offers a simple and easy
method for determining for individual soil types, which will
improve the accuracy of the calculation of G, in most cases.
Ou testing indicates that the above method for calculating ,
results in good accuracy (+ 20%) in moist soils and other
growth media. In dry soils where VWC is less than about 0.10
m®/m®, the denominator of equation 1 becomes very small,
leading to lasge potential errors. We recommend that G, not
be calculated in soils with VWC < 0.10 m®/m> using this
method.

Pore Water vs. Solution EC

As noted in the previous section, pore water clectrical conduc-
tivity can be calculated from bulk EC using the probe-mea-
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3. Theory

under high pressure to fozce water out of the soil matrix and
that water was collected and tested for EC. Solution EC is the
electrical conduetivity of pore water removed from 2 satuzated
paste. In this case, the soil is wetted with distilled water until
the soil saturates, then the soil is placed on filter paper in
acuum funnel and suction is applied. An electrical conductiv-
ity measuzement o the water removed from the sample will
give the solution eleetrical conductivity. Theoretically, the two
aze selated by the bulk density An example calculation wil
illustrate this relationship: A soil i at 0.1 m®/m® VWC, has a

pore wates EC of 0.7 dS/m, and a bulk density of 1.5 Mg/m.
We can caleulate the solution EC as follows
070.U+0 _ o165 4s/m

043

Ia this esample, o is the porosity, 0y is bulks density, , is den-
sity of the minerals (assumed to be 2.65 Mg/m?), subscript d
is distilled water, and © is volumetric water content. We
assume that the EC of the distilled water is 0 dS/m. In prac-
tice, solution EC calculated from this method and solution EC
taken from a labosatory soil test may not aggee well because
wetting soil fo a satusated paste is very imprecise.
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