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Preparation of Nutrient Water for Plants by Rod-to-Water Electrode Discharge

Treatment and Its Application to Growth of Chrysanthemum Seeding
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Toyohashi University of Technology

Abstract

Chrysanthemums are conventionally grown using a soil cultivation method. However, cultivation
conditions are often difficult to control. Recently, a hydroponic cultivation method, in which it is easy
to control conditions, has attracted attention for the cultivation of chrysanthemums. For the growth of
the plants it is necessary to provide nitrate ions as a source of nutrient. The nitrate ions can be generated
in water by discharge between the water and the air. In this study, water with an increased nitrate ion
concentration by rod-to-water discharge was given to chrysanthemums, and the growth of the
chrysanthemums by hydroponic cultivation was observed. In water treatment by rod-to-water discharge,
the pH of water decreased, and the nitrate ion concentration and conductivity increased with an increase
of the discharge duration. After 15 days of cultivation of the chrysanthemums, the root lengths were
measured. The root lengths of chrysanthemums given original tap water and water with HNO; were
almost less than 4 mm, and half of the roots of the chrysanthemums given water treated by the discharge
were more than 6 mm length.
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Fig. 1 Schematic diagram of discharge system.
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Fig. 2 Timing chart of voltage application.
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Fig. 3 (a) Cross-sectional and (b) top-view illustrations
of experimental facilities for the growth of
chrysanthemum seeding.
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Fig. 4 Photographs of discharge between W electrode
and purified water at (a) initial state and (b) stable state.

Fig. 5 Tips of tungsten electrode (a) before discharge
and (b) after discharge for 30 min. (W: @1.6 mm)
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Fig. 6 Photographs of discharge between W electrode
and water at discharge initiation. (a) Unused electrode —
purified water. (b) Unused electrode — tap water. (c)
Used electrode — purified water. (d) Used electrode — tap
water.
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Fig. 7 Optical emission spectroscopy analysis of the
discharge between W rod and water. (a) Discharge at the
initial state for purified water. (b) Discharge at the stable
state for purified water. (c) Discharge for tap water.
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Fig. 8 Changes of pH in tap water and purified water.
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Fig. 9 Changes of NOj™ ion concentrations in tap
water and purified water.
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Fig. 10 Changes of conductivities in tap water and
purified water.
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Fig. 11 Photographs of chrysanthemum root grown for
15 days in water had NOs™ ion concentration of (a) 0

ppm. (b) 50 ppm with HNOs, and (c) 50 ppm treated
by discharge.
Table 1 7-value of t-test on root length of chrysanthemum.
Compared samples t-value
0 ppm tap water, 3.0
50 ppm with HNO; (df = 130)
0 ppm tap water, 787
50 ppm treated by discharge (df = 136)
50 ppm with HNOj, 10.73
50 ppm treated by discharge (df = 152)
(p <0.05)
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Fig. 12 Average number of chrysanthemum roots grown for 15 days in water had an NOs™ ion concentration of (a) 0
ppm, (b) 50 ppm with HNO3, and (c) 50 ppm treated by discharge for the root lengths.
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