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Control of Fusarium Wilt of Spinach by a Combination of Soil Sterilization

by a Low Volume Hot Water Injection and No-Till Culture
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Control of Fusarium Wilt of Spinach by a Combination of
Soil Sterilization by a Low Volume Hot Water Injection
and No-Till Culture

Masashi TAKEUCHI, Noriyuki HONDA and Ryuki OSAKI

Summary

To establish an effective Fusarium wilt control system employing a more efficient

hot water injection soil sterilization method, we examined reducing the quantity of the hot

water and no-till culture.

12

The damage to spinach by Fusarium wilt is related to the pathogen density in the
shallow layer of soil. For example, damage to the spinach was significantly decreased
when sterilization was performed at a depth of 10cm.

The pathogen, Fusarium wilt was killed with treatments of heated water at 50 C for
60 minutes and 55 C for 5 minutes under wet soil condition.

The soil temperature was sufficiently increased by injecting higher temperature water
into the soil. The soil temperature at a depth of 15cm was kept at over 50 °C for 11.6
hours (60 liters per m') and, 4.8 hours (40 liters per m).

In the first cultivation after the small volume hot water treatment, the Fusarium wilt
of spinach was controlled effectively with results being equal to a chloropicrin
fumigation treatment. Moreover, the yield of spinach was extremely higher than that
of the non-treated field. In the second cultivation, damage to spinach was mitigated
with no-till cultivation.

It is believed that coated fertilizer can be used before injecting hot water, because the
nitrogen released from the coated fertilizer was not affected by exposing it to hot water,
When a coated fertilizer of 3.5 kg N /a was applied as basal dressing before hot water
injection in a no-till culture, the spinach was able to successively grow well four times
without tillage.

The combination of the low volume hot water injection soil sterilization method with
coated fertilizer applied to a no-till culture resulted in a recommendable low cost and
laborsaving spinach cultivation technique because of reductions in water usage and the

amount of time to reach soil stabilization.



