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Solar Heating Sterilization in the Closed Vinyl House against Soil-Borne Discases

III. Influence of the treatment on the population level of soil microflora and

on the behavior of strawberry vellows pathogen, Fusarium OXYSporUm

f. sp. fragarige.
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Summary

The soil temperatures increase remarkably in a closed vinyl house without any planting
egpecially in midsummer in southwestern area in Japan. Application of natural heating was
effective against diseases caused by soil-borne pathogens. This paper deals with some investiga-
tions of soil sterilization by solar heating in closed vinyl house for a practical use.

1. There was rapid reduction of resident fungi in population immediately after the start of
treatment., From the soil treated, however, Talaromyces sp., Thielavia sp., Humicola sp., Eupen-
icillivm sp., and so forth were most frequently isolated.

2. Although the bacteria and actinomycetes were less affected by such treatment than are
fungi, they were reduced in some degree. But gram-negative bacteria markedly reduced whereas
they increased again in a short time after opening of the vinyl house.

3. The nitrification was inhibited by reduction of nitrite and nitrate bacteria during the
treatment, but nitrate-forming bacteria increased again immediately after the treatment, and
nitrite-forming bacteria were somewhat delayed in recolonizating.

4. Soil microflora were remarkably eliminated by exposure at 120°C for 30 min., and a
great deal of chlamydospore of F. oxysporum were readily formed and remained in the soil for
a long time. On the other hand, lysis of both germ-tubes and conidia occurred rapidly when
introduced into the soil of 40— 50°C treated, and propagules of Fusarium oxysporum were
markedly reduced.

5. Heat treatment of the soil in this method, as compare with chemical fumigation etc.,
has beneficial side effects. One of the effects is, for example, that it does not destroy some of
the resident saprophytes, particularly spore-forming bacteria and actinomycetes. The population
of Fusarium oxysporum, when a fixed inoculum was introduced into various treated soil, appar-
ently decreased both in the heat-treated soil and in non-treated one, but soil fumigation, applica-
tion chloropicrin or methyl bromide, and autoclaved treatment were usually less reduced.

6. The rate of disease development of strawberries which had been planted on the third
day after inoculation of F. oxysporum f.sp. fragarize made little difference from that rate in
various soil treated. On the 30th day, however, strawherry yellows occurred extremely less by
this treatment than by fumigation of chloropicrin, methyl bromide and by autoclaved treatment.

7. These results suggested that most of thermal-tolerant fungi, bacteria and actinomycetes
survived by the soil sterilization with natural heating in closed vinyl house, and that the newly
established microflora prevented reinfestation in an extensive way.



