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Application Note

Calibration and Characteriz

ion of an Improved Low-Cost Water

Content Sensor
By: Colin S. Campbell, Douglas R. Cobos, Gaylon S. Campbell

Introduction
Inexpensive, accurate, and reliable soil
moisture measurements are necessary in
countless  applications from  rescarch to
hydroponics. Many have dreamed of these
types of sensars being so inexpensive that
they could be spread over a wide area to
monitor water status at numerous focations
in a watershed, greenhouse, or golf course (o
few. However, measurements of
this sort are only as valusble as their ability
to truly portray conditions in which they
mex Chesp moisture measurement
devices have been available for

information.
water content (VWC) sensors have been
available for a long time. but were much too
expensive for extensive placement. New
less expensive sensors show considershle
promise ta maintain or even exceed the
measuement quality of higher priced
sensors.

Researchers familiar with commercial VWC
sensors will often ask three questions when
approached with a mewly developed
dielectric sensor: what is the accuracy of the
imstrument, how does it react to different soil
texture and electrical conductivity (EC), and
how much does it cost? Our goal with this

moisture sensors. Our objectives within this
study are to:

« compare VWC readings from the
EC-5 o the achial VWC obiained
through gravimetric methods through
the creation of calibration curves

® delermine the effects of subsirale
(s0il and soilJess media) texture on

sensor readings

de ne the effects of electrical

conductivity on ECS  semsor

readings

Materials and Methods
‘The sensor was calibrated n the laboratory
soils and soil-less media
ectric and
textures
were collected and allowed to dry in air for
several weeks. Soil extures inciuded sand
sandy loam, silt-loam, and clay. Soil-less
es included Sunshine Potting Mix
mix, Miracke Grow
Potiing Mix, and rockwosl. To test the EC-
5 response to changing waler contents,
deionized waler was mixed with soil t0
make at least four different water conients
for each soil and sail-less media types. The
substrate was then packed around the
dielectric probe in 2 30 emx 15 cmx 15 cm
conlziner. Care was taken 1o standandize
packing densities.  Voltage outputs of
probes packed in soil and soil-less media
were recorded al each measured waler
conlent. A saluration extrac of each soil
was laken to defermine a baseline EC within
the soil

The above steps were repeaied on similar
sails at various EC values (o test the effects
of EC on the sensor oufpul. A regression
analysis was performed on all of the data o
defermine if sensor output could be
comelaied with soil and soil less media
volumetric waler content with varying
texture and electrical conductivity.
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