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Destruction of Weeds by High Voltage Discharge
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Abstract

In an attempt to replace chemicals for weed control, high voltage spark discharge has been applied.
With the application of high voltage, discharge takes place, and current flows through the stem and
root. Microscopic observation indicates that cells are damaged. The electrical resistance of the damage
plant’s stems and roots decreased significantly. Several different types of apparatus were constructed,
and field test results show the effectiveness of electrical discharge for weed control.
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Fig. 1 Plused spark discharge to the weed.
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Table 1 The minimum discharge energy, W, for weed des-
truction.
W (mJ) C (pF) V (kV) Effect
@ 0 0 0 -
(i) 30 2700 5.0 X
(i) 76 2700 7.5 A
(iv) 135 2700 10.0 O
) 304 2700 15.0 ©
(vi) 405 3600 15.0 ©)
Sample  Cerastium holosteoides
Effect: X: No apparent damage
A\: Slightly withered
O: Withered
©: Effectively withered
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Fig. 2 Effect of the pluse application number on the elec-
trical resistance of a weed.
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Fig. 3 Cross section of stems without (a) and with (b) the

pulsed spark discharge. NS OBEERI, NSVAKERECLY, BEEOM
JarE s N 2R LTV A,

{a) Wormal sample (Stem)

|_100m

{b) Damaged sample (Stem) (d) Damaged sample (Root)

Fig. 4 Microscopic pictures of cross section of the stem stained with black ink.
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Fig. 5 Vehicle type pulsed discharge weed destructor.
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Fig. 6 Clovers with and without the pulsed spark
discharge.
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. L Table 2 Weed destruction using portable pulsed high vol-
Protegtlon circuit tage weed destructior.
and high voltage generator

S Discharge Discharge Days to
ample Season . )
Electrode cover power [W]  duration [s]  withered [day]
/ A Spring 170 3 1
Discharge 250 3 1
.~ O SWitCh d 330 3 1
2 ~ electrode -
OFF Summer 170 3 1
/ 250 3 1
Battery 45° ~70° 330 3 !
| | | /7777777777777 . Spring - > 2
250 3 2
k k A Ground detector 330 3 2
Summer 170 3 1
Ground electrode 250 3 1
330 3 1
Fig. 7 Portable pulsed high voltage weed destructor.
C Spring 170 3 1
250 3 1
330 3 1
Summer 170 3 1
250 3 1
330 3 1
D Spring 170 3 1
250 3 1
330 3 1
E Spring 330 10 5
F Spring 330 3 1
Summer 170 3 1
250 3 1
330 3 1
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Fig. 9 Schematic view of rotary electrode type weed des-
tructor.
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