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Inactivation of Nematode in Solution and Soil  
by High Voltage Pulse Treatment
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The influence of high-voltage pulse treatment on plant parasitism nematodes was studied. When the 10 sec of
high-voltage pulse (5 kVp/cm, 50 Hz) was applied to the suspension of nematode in solution, it became clear that the
number of nematode becomes 1/10 or less. We also tried the actual application of high-voltage pulse associated
inactivation of nematode in the case of tomato cultivation.  When the tomato seeding was cultivated in 
nematode-contaminating soil, the dry weight of root was 34 g/plant after four weeks cultivation, which was drastically
less than that cultivated in nematode free soil (68 g/plant). On the other hand, as 10 sec of high-voltage pulse (5 kVp, 
50 Hz) was applied to a needle electrode stabbed near the tomato seeding at two weeks after budding, the prevent of 
root development due to the nematode was apparently inhibited and the dry weight of root was 60 g/plant after four 
weeks cultivation.
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Fig.2  Schematics of plate-to-plate electrode chamber to
inactivate nematode suspending in solution. 
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Fig.1  Microscopic observations of nematodes isolated from
tomato. Isolation of nematode was carried out by Baermann
funnel method. 
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Fig.3  Schematics of experimental set up for pulsed high
voltage treatment to young tomato plant.

I V
Table 1  Schemes of tomato cultivation experiment (I V) 

sample

week 
0 budding of tomato 

1 
add 10 g of
sterilized soil

add 10 g of nematode-contaminated soil

2 3 kV, 10 sec 5 kV, 10 sec 10 kV, 10 sec 

3 or later measurement of stalk length 

end of
cultivation 

measurement of root weight of tomato and nematode number in soil 

4  

Fig.4 Survival ratios of nematodes suspending in the solution
after various pulsed high voltage treatment.
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Fig.5 Growth of stalk length of tomato in various cultivation
condition.  Cultivation conditions (I – V) are shown in Table 1.

6  (I – V) 4

Fig.6 Root weight of tomato cultivated for four weeks with
various cultivation conditions (I – V) shown in Table 1.

7  (I – V) 4

Fig.7 Effect of pulsed high voltage treatment on nematode 
number in the potting soil of tomato cultivated for four weeks.
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Fig.8 Photographs of tomato cultivated for seven weeks with
(VI) and without (II) pulsed high voltage treatment in nematode
contaminated soil. (a) overview of tomato cultivation, (b) up
view of tomato plant, and whole view of tomato with roots.
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