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Application Note

Effects of Sample Disturbance on Soil Water Potential
Measurements

Sample disturbance is ofien a concern when
water potential is measured.  Most
researchers ty to minimize sample
disturbance and thereby ensure a more
representative  meas
disturbance, however, is inevitable. The
purpose of this note is to assess the
magnitude of sample disturbance effects and
relate them to the range of water potential of
the soil sample. A soil is ofien modeled as a
bundle of capillary twbes with a wide range
of pore sizes. As shown in Table 1, a unique
relationship exists between the water
polential associated with a given pore size
and the diameter of the pores. This
relationship comes from the Kelvin
equation, which relates the water potential of

water beneath an air-water interface to the
curvature of that interface.

The water in the largest pores is the most
loosely held, and is the first to be lost as the
soil dries. As the soil becomes drier, the
residual water is held in smaller pores.
Eventually the capillary analogy breaks
down, and the water is beld mainly as
adsorbed films on particle surfaces. The
relationship between water polential and
water content for a soil is ¢ a “moisture
release curve”, or “moisture characteristic™.
A typical characteristic is shown in Figure 1.
The characleristic can be broken into three
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ranges based on the forces that hold water in
the soil (see the graph above):

1000 to 10 MPs pF 7.0 to 5.0
0-03MPa pF5 o 15
300 MPa pF 250 |

Soil disturbance and changes in bulk density
mainly alter the sizes of the largest pores.
Disturbance can therefore strongly affect the
waler conlent-waler potential relationship of
samples in the capillary range of potentials,
but has a negligible effect on the waler
potential of samples in the tightly absorbed

Table 1: Water polential units: MPa comparison o pore diameter and pF

NP PF Pore Diameler (um)
0001 101 29008
001 201 2001
Field Capacity 0033 253 879
01 301 290
-Lo 4.01 029
Perm Willing FL_ 15 418 019
10 501 003
Air Dry -100 601
Gven Dry -1000 700
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