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This publication series provides information and recommendations pertaining to the Irrometer Watermark 200SS, a granular
matrix sensor commonly used in Mississippi for scheduling irrigation. Future publications will discuss other types of soil

moisture sensors. Users should choose tools that best fit their needs.

Introduction

Ever wondered how a Watermark 200SS sensor works? In this
publication, we will dissect this soil moisture sensor and explain

its function.

Sensor Components

The following images show what a Watermark sensor looks like
when it has been taken apart. Each component is labeled and

described below.
EXPLODED VIEW
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A. Two 20 AWG wires: electrical connectors between
the measurement device (e.g., datalogger) and the
electrodes (C)

B. Weep slot: drain for standing water above the sensor sleeve (D)

C. Two electrodes: concentric, ring-shaped, stainless-steel bands;
the measurement device reads the electrical resistance between
these bands

D. ABS sensor sleeve: compartment whose water content changes

the electrical resistance between the electrodes (C)

E. Gypsum wafer: source of salinity buffering for water inside the

sensor sleeve (D)

F. Loose, graded sand: material that water moves through

between the outside soil and the electrodes (C)

G. Mesh fabric: filter that allows water but not sand (F) to pass
through

H. Steel cage: protection for the mesh fabric (G)
I. ABS plug: cap for the bottom of the sensor
Wetting and Drying

A porous material pulls water into its pores more strongly
when it is dry than when it is wet. The strength of this pull can
be referred to as tension, which is measured in centibars (cb).
Just as a wet pool of water will soak into a dry sponge, water
in the soil will flow from a point of lower tension to a point of

higher tension.

If a Watermark sensor has good contact with the soil, water
can move freely between the outside soil and the sand inside
the sensor until tension is equal at both places. When the soil

outside is wetting and has a lower tension than the sand inside
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For a 6-inch sensor early in the season, the graph below
illustrates how soil temperature fluctuations can alter the
day-night trend in Watermark readings. Nevertheless,
temperature-based corrections have not been recommended for
agronomic crops in Mississippi because uncorrected Watermark
readings are averaged across multiple depths to schedule multi-

day irrigation cycles when the crop canopy tends to be large.
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mathematical relationship that links the tension inside the sensor
to the electrical resistance between the electrodes is called a
calibration equation. For more information, please contact Extension Irrigation Specialist
Drew Gholson at drew.gholson @msstate.edu or (662) 390-8505.

Using this calibration equation, the tension of the outside soil can

be estimated from the electrical resistance between the electrodes

This publication is a contribution of the National Center for Alluvial Aquifer

by assuming that the tension of the outside soil equals the tension Research (NCAAR), the Mississippi State University Extension Service,
inside the sensor. Yet if the sensor has poor contact with the soil and the Row-Crop Irrigation Science Extension and Research (RISER)
. . . initiative. NCAAR is supported by the Agricultural Research Service,
or no longer follows the calibration equation (e.g., as components United States Department of Agriculture, under Cooperative Agreement
degrade over time), the estimated tension of the outside soil number 58-6001-7-001. RISER is supported jointly by the Mississippi
. Soybean Promotion Board, Mississippi Corn Promotion Board, Missis-
could be inaccurate. sippi Rice Promotion Board, Cotton Incorporated, and Mississippi Peanut

Promotion Board.

The information given here is for educational purposes only. References to commercial products, trade names, or suppliers are made with the understanding that
no endorsement is implied and that no discrimination against other products or suppliers is intended.

Publication 3536 (04-21)

By Jacob Rix, Extension/Research Associate; Himmy Lo, PhD, Assistant Extension/Research Professor; Drew Gholson, PhD, Assistant Professor; and Mark
Henry, Extension Associate, Delta Research and Extension Center.

Copyright 2021 by Mississippi State University. All rights reserved. This publication may be copied and distributed without alteration for nonprofit educational purposes
provided that credit is given to the Mississippi State University Extension Service.

Produced by Agricultural Communications.

Mississippi State University is an equal opportunity institution. Discrimination in university employment, programs, or activities based on race, color, ethnicity, sex, pregnancy,
religion, national origin, disability, age, sexual orientation, gender identity, genetic information, status as a U.S. veteran, or any other status protected by applicable law is
prohibited.

Extension Service of Mississippi State University, cooperating with U.S. Department of Agriculture. Published in furtherance of Acts of Congress, May 8 and June
30, 1914. GARY B. JACKSON, Director



