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Studies on Root Diseases of Spinach and
Soil Scientific Research on the Occurrence

IV . Short-term solar heating in cold regions
for the control of soil-borne diseases

Kazutaka AKASHI*, Kaname MAEDA**

Summary

Short-term solar heating in cold regions was investigated in four vinyl greenhouses around Sap-
poro city in Hokkaido prefecture during the period 1986—1987 in order to control soil-borne
diseases of spinach showing severe outbreaks in the summer and early autumn crops.

The results obtained were as follows:

1. The soil temperature and its integrated time effective for the death of soil-borne pathogens of
spinach were estimated to be more than 40°C and ca. 50h by both ¢n vitro and field tests.

2. About seven fine days with temperature of more than 25C were needed during the period of
solar heating to obtain the soil temperature (more than 40°C for ca. 50h at a soil depth of 10 cm) ef-
fective for killing the pathogens.

3. The outbreaks of soil-borne diseases were reduced more effectively by mulching plus tunnel
treatment, which had a higher ability to raise the soil temperature than mulching alone. The severity
of soil-borne diseases following mulching plus tunnel treatment was one-fourth that of the control,
while, the severity, following mulching was half that of control.

4. In a region as cold as Hokkaido prefecture, from aspects of the effect of soil-borne disease
reduction and agricultural management, it was evident that short-term solar heating by mulching
plus tunnel treatment is advantageous, being carried out for about two weeks during the high-
temperature period from the middle of July to the middle of August.

* Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069-13, Japan.
** Hokkaido Central Agricultural Experiment Station, Rice Crop Division, Iwamizawa, Hokkaido 069-03, Japan.
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