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Solar Heating Sterilization in the Closed Vinyl House Against Soil-Borne Disease
IV. Solar heating sterilization by polyethylene mulching in the open-field

Toshio Fukui, Takashi KopaMa and Yoshinori NAKANISHI
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Summary

Submerged soil in the open field was mulched with transparent polyethylene or vinyl films
during the midsummer and the soil temperature rose up increased remarkably. Maximal tem-
perature in the mulched soil was 41.5°C at 10Cm in depth and 38.9°C at 20Cm in depth re-
spectively. The difference of temperatures between the mulched soil and the nonmulched was
9.5°C at 10Cm in depth. The temperature of soil mulched with thick and wide film was the
highest

After solar heating, there was rapid reduction of F. oxysporum in population at 0—5Cm in
depth but a little fungistasis survived at 10—15Cm in depth. So, when the strawberries were
planted after the treatment, the wilt in the mulched plot was less apparent than in the non-
mulched plot, and it occurred at the late planting stage. when the mulched soil was injected
with Formalin or had Calcium-hypochloride put into, the wilt could be more controlled than
when the soil was only mulched, free of any chemicals. Meanwhile, when the mulched soil was
mixed up with Calcium-cyanamide, it could be less controlled than when the soil was only
mulched.

They were other soil-borne diseases controlled by the treatment. They were Verticillium
wilt of eggplant, Stem rot of soybean (Corticium rolfsii), and foot rot of spinach(Rhizoctonia
solani). The effect of solar heating on the southern root-knot nematode (Meloidogyne in-
cognita) was clear. In the mulched soil the southern root-knot nematoda was killed in two
days in the wet, while it was killed in 28 days in the dry. In the mulched soil the root-resion
nematoda (Pratylenchus fallax Seinhorst) was killed in 14 days in the wet, while it wasin28
days in the dry.

F. oxysporum was rapidly reduced when the total hours over 40°C were 96, and such
condition was given at 10Cm in depth when the soil was mulched for 13.6 days.



