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Physical Soil Sterilization for Soil-Borne Disease Control

Nobuhiro KITA

Kanagawa Agricultural Technology Center

Summary

Physical soil sterilization using solar energy, steam and/or hot water for soil-borne diseases will
provide promising alternatives to methyl bromide. Solar soil sterilization developed in early 1970 in
Israel has already been widely utilized in Japan as one of the most cost-effective and easy methods,
though the effect primarily depends on the weather in summer. Recently, an innovative modification
of solar sterilization that can be used even in relatively cool weather conditions has been developed;
reducing the soil redox state by amending organic substrates such as wheat or rice bran followed
by supplying large amounts of water to the soil before solar heating. Steam soil sterilization, on the
contrary, can be applied regardless of the weather and season but the effect is restricted to the soil
surface and a depth of 20 cm. The hot water soil sterilization, which applies large amounts of hot water
at 80 to 95°C onto soil surface, overcomes these problems. When hot water is applied onto the soil, a
temperature over 55 °C, which is the lethal for Fusarium, can be maintained for as long as 22 hr even
to a depth of 30 cm, leading to the conspicuous disinfestation effect. In addition, prominent growth
promotion has been observed in various crops probably due to the washout of the soil by the huge
amounts of hot water. Integration of these methods with other chemical and biological disease control
practices will contribute in an eco-friendly manner to a sustainable production system in intensive
agriculture after the MB fadeout.
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