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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 Fuxur
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The soil temperatures increase remarkably in closed vinyl house witout any planting
especially in midsummer in south-western area in Japan. The phenomenon led to an idea of
sterilization by solar heating for control soil-borne diseases.

This paper deals with some investigations of soil sterilization by solar heating in closed

vinyl house for a practical use.

In each midsummer from 1975 to 1978, ecxperimental vinyl house was entirely sealed and
the soil sarface in it was mulched with vinyl or polyethlene film. To keep soil moisture in a
high degree, suffecient volume of water was irrigated in it just before mulching.
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Summary

Following the previous report, the field experiments carried cut in the commercial vinyl
houses demonstrated that solar heat sterilization should be commonly applicable to the soil-
bome diseases of some crops. And, three basic methods were achieved for estimating the
effects after treatment. The results obtained are as follows;

1. A couple of commescial vinyl-house, in which the infestation rate of strawberry
yellows was about 40-90%, was treated with solar heating except non-treated plot. In non-
treated plot there were only poor growth of strawberry and few normal fruits in forced straw-
berry affected by the disease. On the other hand, treated plot suffered from no disease, though
showing poor growth in part. This fact clearly demonstrated the practical effect of solar heating
sterilization.

2. There was rapid reduction of F. oxysporum f.sp. fragarize in population immediately
after the start of treatment. And no fungus of this kind had been detected soon after the end
of treatment, and no recovery of it was found until the next cropping time of forced straw-
berry which had been planted 3 weeks after the end of treatment. But, finally at the 9th
month after treatment a slight trace of it was observed again.

3. Concerning the other soil-bome diseases controlled by the treatment, following effects
were finally obtained. 1) Verticillium wilt of eggplant: No atfack could be seem in treated
plot. Infestation rate of 29% and 48% in browning vascular part were observed in non-treated
plot. 2) Rhizoctonia damping-off and foot-rot of spinach: There was no trace of the disease
and vigorous germination in treated one. The rate of damping-off plant and healthy one were
17% and 35%, respectively, in non-treated one.3) Tomato bacterial wilt (P. solaniciarum
E.F. Smith): There was no occurrence of the disease in 1977, but the infestation rate of 4.3%
in browning vascular were observed in the treated one. The reason for the infection, done not
clarified yet, may be partly due to survived bacteria or to re-contamination after treatment.
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On the other hand, the infestation rate was 17% in non-treated one. In 1978 the symptom was
not recognized in the treated one, while the infestation rate was 57% in non-treated one. From
the above mentioned observation, solar heat method may be applicable not only to strawberry
yellows but to three pathogens.

4. As an additional effect, there is remarkable inhibition of weed growth. Particularly,
the seed of Gramineae was completely destroyed.

5. To obtain the standard effect by the treatment, germination of some crops were
tested in terms of lethal conditions of the pathogens. It seems that there is a clear relationship
between germination of rice seed and lethal conditions of F. oxysporum f.sp. fragariae in the
strawberry crown, which have been buried in the soil treated. Therefore, germinating test of
rice seed can be usable to judge the effect of heat sterilization.

6. Buried paraffins, which have various melting points, were affected by maximal soil
temperature. The paraffins of 44—42°C or 46—45°C in m.p., which were poured into screw
vials and bured in the soil treated, are suitable that the maximal temperatures at the 20cm-
depth might be guessed.

7. 1t is found that soil temperature at 20cm-depth in treated house moves coincidentaly
with that at 10cm in the open field, especially with maximal temperature averaged for 3 days.
In this relationship, the following equation was obtained:

Y =3.03X - 4685, r= 0.8623%*
where Y = soil temperature (°C) at the depth of 20cm in treated house; X = average maximal
soil temperature of 3 days at the 10cm-depth in the open ficld.
But, it may be necessary to adjust this equation.according to heat input and output in vinyl-
house treated as they may be affected by size of vinyl house. ‘



