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* Faculty of Environmental Studies, Nagasaki University,

Bunkyo-machi, Nagasaki , Japan

** Graduate School of Science and Technology, Nagasaki University,
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The physiological adaptation responses in plants to environmental stress, such as water stress

and salt stress induce changes in physicochemical conditions of the plant, since formation of

osmotic-regulatory substances can be formed during the environmental adaptation responses.

Strong electrolytes, amino acids, proteins and saccharides are well-known as osmoregulatory

substances. Since these substances are ionic conductors and their molecules are electrically

dipolar, it can be considered that these substances cause changes in the dielectric properties of the

plant, which can be detected by microwave sensing. The dielectric properties ( . to GHz),

water content and water potential of plant leaves which reflect the physiological condition of the

plant under salt stress were measured and analyzed. Experimental results showed the potential

of the microwave sensing as a method for monitoring adaptation responses in plants under saline

environment and that suggested the saline environment in rhizosphere can be detected non-

invasively and quantitatively by the microwave sensing which detects the changes in complex

dielectric properties of the plant.

: plant, adaptation response, salt stress, complex permittivity, microwave

Application Note , : Pethig, .

Nelson, ; Schilz and Schiek, ; El-rayes and

Ulaby,

:

* ** ** **

Detection of Plant Adaptation Responses to Saline Environment

in Rhizosphere Using Microwave Sensing

j j
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A EC

PPF mol

PPF , mol

m s

Shimomachi

NaCl mmolL

E ects of NaCl concentration (mmolL )

in liquid fertilizer non dielectric proper-

ties of liquid fertilizer.
m s h h

Shimomachi

. Sm

mm

NaCl mmol L Dew point Microvoltmeter HR-

T, Wescor Inc., U.S.A. Sample Chamber C-

NaCl mmol L -SF, Wescor Inc., U.S.A.

Sample Chamber

mmol L

NaCl mmol L

mmol L NaCl

Model HP ES, Agilent technologies

Co., U.S.A Open-ended coaxial probe Agilent

D Dielectric Probe Kit, Agilent Technologies

Co., U.S.A NaCl

GHz

Hewlett Packard

et al.,

Fig.
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Suaeda japonica

Application Note , NaCl

Pethig,

. .

PPF , mol m s

Cucurbita pepo was . and . re-

:

Changes in permittivity and loss factor

by plant adaptation responses to saline

environments.

Cucurbita pepo . ( ) plant except tomato, ( ) tomato

. (after adaptation) (control)

(after adaptation) (control)Dielectric properties of plant leaves and

pure water.

(Water content of Suaeda japonica and

spectively.)

. GHz

NaCl

Fig.

Fig.
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Pethig,

. GHz

Control

( ) Control, ( ) mmolL NaCl, ( )Control

mmolL NaCl, ( ) mmolL NaCl, ( )

mmolL NaCl, ( ) Seawater.

Relationship between dielectric properties

of plant leaves and water potential under

saline environment. ( ) Control, ( )

mmolL NaCl, ( ) mmolL NaCl, ( )

mmolL NaCl, ( ) mmolL NaCl,

( ) Seawater.

Fig.
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