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Solar Heating Sterilization in the Closed Vinyl
House Against Soil-Borne Diseases.

I. The movements of soil temperature and
determination of thermal lethal conditions for
some soil-borne pathogens.

Takashi Kopama and Toshio Fukul
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heating in closed

In each midsummer from 1975 to 1978, experimental vinyl house was entirely sealed and

the soil sarface in it was mulched with vinyl or polyethlene film. To keep soil moisture in 2

high degree, suffecient volume of water was irrigated in it just before

mulching.
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Additionally, to form an ideal-soil conditions, chopped rice straw (1 to 2 tons/10a) and
other rough organic materials (green manure, saw-dust, barnyard manure etc.) were ploughed
into the soil together with calcuium cyanamid (100 to 150 kg) before irrigation.

1. The volumes of solar radiation and soil temperatures recorded in the experimental
house are as follows : 1) The former obviously changed year by year. The highest solar radia-
tion in every 5-day period (during a month) in the past six years was marked in the 6th period
in July, and the second highest one in the first period in August. 2) The ratios of days on which
over 500 ly a day was recorded in every treatment period were 63% in 1975, 23% in 1976,
36% in 1977 and 54% in 1978, respectively. 3) Maximal soil temperatures in these experimental
- years were 72.3°C on the surface, 60.5°C at 10 cm-depth and 53.2°C at 20 cm (recorded July
31, 1975, the most insolated year), while soil temperature never rose to 45°C at the 20 cm-
depth in the least insolated year.4) The ratios of daily hours in when soil temperature of
higher than 40°C was maintained at the 20 cm-depth during the treatment period were 98%
in 1975, 24% in 1976, 82% in 1977 and 85% in 1978, respectively. About 7 or 8 days were
necessary to keep the temperature at 40 C throughout day and night, and about 10 days
necessary for getting 45 C even in the most insolated year. 5) There were daily change of soil
temperature, which was also affected by the depth. Thermal peaks were recorded beiween
1 pm. and 2 p.am. at the lower layer (e.g. between 7 p.m. and 8 p.m. at the 20 cm-depth).
Daily change at the 20 cm-depth took place with a variation of 5°C in range. Change in tem-
perature there was smaller than that on the surface.

2. The following inocula were buried into the soil at various depths in various periods
to investigate their lethal exposure conditions. 1) Sclerotia of Corticium rolfsii (Saccardo)
Curzi were not detected at the depth of 15 c¢m 3 days after the treatment. 2) Fusarium
oxysporum f.sp. fragariae Winks et Williams in the strawberry crowns and roots and Verticillium
albo-atrum Reinke et Berthold in the egg-plant stems were eliminated from the place of 5 cm-
depth after 3 days, and from 15 cm-depth after 6 days. 3) TMV in tomato stems remained
active until the 21st day since the treatment, however it decreased gradually in activity becouse
of the decomposition of ploughed organic materials which had been brought about by house
opening.

3. In another test, lethal exposures at 45°C concerning F. oxysporum fsp. fragariae
are recognized as follows : 24 hours for hyphae and conidia in the liquid medium, 3 days in
the strawberry crowns and roots, and 6 days for the chlamidospores in the originally con-
taminated soil. Lethal exposures were shortened according to the rise in temperature. Sub-
merging and added starch still more shortened these above lethal exposures in 4 days at 45°C
and 8-14 days at 40°C.

Fungi of Rhizoctoni soloni kihn (strawberry crown and stem rot) and C rolfsii (tomato
southern blight) were destroyed easily by more mild threatments.

From the practical standpoint solar heating sferilization in closed vinyl house seem to be very
effective in the midsummer in the south-western area in Japan, particularly in the most insolated
period toward the end of July.



