ZRE LIS (Bull. Nara Agr. Exp. Sta.) 32: 1~28. 2001 (1)

b2 RIVEIKGHLE ERBEKOHBICL S M FIERHKOBAE
wA HEET TR M A

Control of Fusarium Wilt of Strawberry by Soil Solarization Using Mulching and Tunnel-Covering
Combining with Irrigation of Solar-heated Water

Teruhiko SuciMURA, Masahiro Nismzak! and Keiichi HormMoTO
Summary

Effects of soil~heating and solarization using mulching and tunnel-covering combining with:irrigation of
solar~heated water on Fusarium wilt of strawberry were investigated in glasshouse and field experiments. In the
glasshouse experiment, effects of soil-heating on' reduction of amount of the pathogen inoculum and the disease de-
velopment were investigated with using an isolate of nitrate-nonutilizing (nif) mutant of- Fusarium oxysporum f. sp.
fragariae as pathogen. When the soil infested by the pathogen at 10° cfu/g dry soil was heated at 40°C for 7 davs
or at 45°C for 2 days, the population of the pathogen was decreased . under 10 cfu/g dry soil and the few disease
was developed. In the field experiment, soil naturally infested by F. oxysporum [, sp. fragariae at 10° clfu/g dry soil
was mulched by plastic-{ilm inside closed tunnel-covering and daily irrigated by solar-heated water at approximate-
ly 80 liter/nf for 15 days [rom July 23 to August 6 in 1999. When the soil was treated by this condition, the dis-
ease severity was lower than that in the soils fumigated by either chloropicrin or methyl bromide. The results sug-
gest that Fusarium wilt of strawberry could be controlled by the soil solarization combining with solar-heated

irrigation when soil-temperature and its exposing periods required for elimination of the pathogen were achieved.
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Fig.1. Top view of structure for solar heating of water and its irrigation
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Fig.2. Relationship between population of nitrate-nonutilizing mutant in soil and disease index
of Fusarium wilt of strawberry in 3 cultivars
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Table 2. Relationship between population of »zif mutant in soil and term of heat treatment
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10* 7.8X10° - 2.6X10" —  2.4X10 - 1.3X10" — 1.3 1.3 1.7
10° 1.0X10° - 2.1X10° —  9.3X10 - 8.3x10" — 2.3 2.7 3.0
40C - 10° - - - —  2.1X10 1.0X10 0.0 0.0 0.0 0.0 0.0
10 - - - — 1.3X10* 3.2X10 0.0 0.0 0.0 0.0 1.0
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Fig.3. Soil temperature of soil solarization with mulching by plastic-film inside tunnel-covering
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Table 3. Control effect to Fusarium wilt of strawberry by combination of soil solarization with mulching inside
tunnel-covering, irrigation of solar heated water and soil fumigator
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