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Effect of Reductive Soil Disinfestation Using Wild Oat and Cruciferous Plants
to Reduce Damage to Spinach by Fusarium Wilt

Hitoshi Yasukawa, Tomohiko NAKANO, Tadashi Morioka, and Makoto KUROSE

Summary

We investigated effects of reductive soil disinfestation using wild oat and cruciferous plants to reduce
damage to spinach by Fusarium wilt.

In experiment 1, we elaborately plowed matter into the soil 4.1 t oats per 10 a in oat test plots and 7.5 t
Brassica juncea per 10 a in Brassica juncea test plots. After watering the field to its maximum water
holding capacity, the soil surface was coated with polyolefin film for 17 days. In experiment 2, we
elaborately plowed into the soil 3 t fresh oats per 10 a in test plots and 0.6 t dry oats per 10 a in test plots.
The matter had been brought from outside the field. We conducted the same treatment as that in experiment
1. In experiment 3, we elaborately plowed into the soil 5 t broccoli residues per 10 a in test plots. The
residue was brought from outside the field. Then, we performed the same treatment as that in experiment 1.
The soil surface was coated with polyolefin film during 16 days.

The average soil temperature at 10 cm depth during reductive soil disinfestation was 31.0°C in test plots
covered with polyolefin film only.

The soil redox potential during reductive soil disinfestation was lower in test plots with plowed organic
matter than in the test area covered in polyolefin film only. The Fusarium in soil at the end of the treatment
period was below the detection limit in test plots with plowed organic matter. After processing, the relative
frequency of Fusarium wilt disease strains was significantly lower in test plots with plowed organic matter
than in test plots covered with polyolefin film only.

Results show that the soil treatment method used in this study can produce a similar reductive effect to
that of soil disinfestation using wheat bran: reductive soil disinfestation with the soil surface coated with
polyolefin film after watering the field to the maximum water holding capacity with plowed-in wild oats,
Brassica juncea, or broccoli residues. Furthermore, this method was effective for controlling effects of
Fusarium wilt of spinach with soil temperature of 25-40°C for 17 days.
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Table 1. Changes of soil redox potential during reductive soil disinfestation by plowing wild oat, Brassica juncea, or broccoli residue
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Table 2. Fusarium density variation before and after reductive soil disinfestation
by plowing wild oat, Brassica juncea,_or broccoli residue
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Table 3.Effect of reductive soil disinfestation by plowing wild oat, Brassica juncea,
or broccoli residue to reduce damage to spinach by fusarium wilt
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