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Destruction of Weeds by Pulsed High Voltage Discharges
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In order to replace the use of chemicals for weed control, destruction performance of weeds
and its mechanism by pulsed high voltage spark discharges have been investigated. Small
weeds, 4-6 cm height and 1-3mm stem diameter, could be destroyed by one discharge with its
electrical energy of 135m]J. Stem and root of weeds are damaged. Large weeds in field (50
cm height and 8 mm stem diameter) could also be destroyed effectively using a pulsed voltage
source designed for field use which generated a voltage with 15kV crest value, 30 Hz frequency
and the discharge energy of 2J. Since the spark discharges take place from the electrode to |
a nearest, or highest weed, the discharge can selectively destroy weeds which grow faster.
The use of pulsed voltage can restrict the electrical energy of the discharge below the incendiary

level.
after the discharge.
by the spark discharge.
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Electrical resistance of damaged small weeds was 1-2 MQ, and decreased to 100-200 kQ
Microscopic observations indicated that cells of stem and root were damaged
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Fig. 1 Pulsed high-voltage generator.
V : DC high-voltage source (V=0~20kV)
C : Ceramic capacitor (C=2700~18000 pF)
R.S.G. : Rotary spark gap
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Fig. 2 Pulse portable system.
H.V.: Pulsed high-voltage source (C=18000
pF), G : Engine generator (300VA)
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Fig. 3 DC portable system.
C : Ceramic capacitor (6000 pF)
R : Resistance (50 k{2)
H.V.: High-voltage power supply (Output
10 kVdc)
B : Battery (15 Vdc)
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Fig. 4 Car type system.
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Fig. 5 Electrode system (For laboratory test).
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Fig. 6 Field tests of weed destruction.
(Pulse portable system, W=2]J, f=30 Hz)
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(@) Clovers with and without (b) Clovers without the discharge. (¢) Clovers with the discharge.

the pulse spark discharged.
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Fig. 7 Field tests of weed destruction.
(Pulse portable system, W=2], f=30Hz)
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Fig. 8 Field tests of weed destruction.
(DC portable system, W=300m])
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Fig. 9 Field tests of weed destruction.
(Car type system, W=1.35])
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Fig. 10 Field tests of weed destruction.
(Car type system, W=1.35])

(Sample : Clovers)
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Fig. 11 Pulsed spark discharge to the weed.
(Sample : Cerastium holosteoides)
(C=3600 pF, V=15kV, W=405mJ])
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Fig. 12 The sample planted in the petridish, for 3 days after the spark discharge.

(Sample : Cerastium holosteoides)
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Fig. 13 Effect of the pulse application number on
the electrical resistance of a weed.
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the pulsed spark discharged.
(Sample : Cerastium holosteoides)
(C=18000 pF, V=15kV, W=2])
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Fig. 15 Microscopic pictures of cross sections of the stem and the root stained with black ink
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