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Development of non-thermal plasma sterilization technology for hydroponic
nutrient solution for measures against wilt disease in a plant factory
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We have developed a sterilization technology using low temperature
atmospheric pressure plasma of a nutrient solution for nutrient thin film hydroponics in a plant
factory. We have firstly shown that Fusarium oxysporum and Pythium aphanidermatum, which are the
pathogenic bacteria of wilt disease in thin-film hydroponics such as spinach in summer, can be
completely sterilized by plasma irradiating to the nutrient solution. The sterilization mechanism
was elucidated by various control experiments, and it was clarified that the OH radical generated in

the solution is an extremely large sterilization factor. Bacterial contamination of the culture
medium invades from the roots with human intervention during planting of seedlings. In a
demonstration experiment using spinach hydroponics, it was clarified that wilt disease can be
controlled by short-term plasma irradiation of about 5 minutes both before and after planting
seedlings.
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