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Measurement of Water Content in Living Plant
by Phase Sensitive Detector
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It is important to measure water content for analyzing plant physiology and controlling
plant growth. There are some reports about measurement of it. They are the capacitance
method that detects change of capacitance between two electrodes on a stem in proportion to

the change of amount of water in a stem.

It is tried to measure the capacitance between the two electrodes on a stem by the easy
electric circuit using the phase sensitive detector with analog switches and IC operational
amplifier. The output voltage of this electric circuit is in good proportion to the change of the
known capacitance and shows the response of water content in the stem of the poinsettia with
vibration to sudden switching on and off of light like step-function.
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Fig. 1 Electrodes of the stem capacitance
method (a) general type (b) spiral type.

Fig. 2 Equivalent circuit of electrodes.
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Fig. 3 Block diagram of measuring circuit.
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Fig. 4 Characteristics of output voltage of the

capacitance meter.

42 (42)

5.0 T T T
2
o
)
@
ot
S 2.5 F
»
)
a3
=
L
o
IS

Light
50001x on
0.0 L L L L OFF
0 1 2 3 4

Time (hours)
Fig. 5 The change of water-content in stem of
a poinsettia.
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