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Soil incubation experiments to elucidate the effect of solarization on
available phosphate

1), . 1 . . 1 . 2
Tomoko Sucito” Kenji Kiviwapa ), Norikuni Oka ), Tomoyoshi HasHimMoTo )

Summary

Soil solarization is a nonchemical method for controlling soil-borne pathogens using high temperatures produced
by capturing radiant energy from the sun. The high temperatures generated by solarization may affect the dynamics
of nutrients such as phosphate, particularly when fertilizers or compost are applied in advance of treatment. We
conducted a soil incubation experiment simulating solarization to elucidate the effects of soil solarization on phosphate
availability.

Phosphate dynamics following soil solarization differed depending on the type of fertilizer or compost applied. In soil
amended with fertilizer containing organic matter as a phosphate source, available phosphate increased significantly
following solarization. In soil amended with phosphate fertilizer or manure compost, available phosphate remained
almost constant. In unamended soil, available phosphate increased by a small but significant amount. Although soil
biomass phosphate decreased after solarization, we believe that this did not contribute substantially to increasing
available phosphate.

In soil amended with 2 t manure compost per 10 a, available phosphate increased following solarization by an
amount equivalent to 10 kg P,O; (as single superphosphate). In contrast, available phosphate increased by an amount
equivalent to 20 kg P,O; (as single superphosphate) in soil amended with 300 kg mixed organic fertilizer per 10 a and
by more than 20 kg in soil amended with 250 kg organic fertilizer per 10 a.

The results demonstrate that soil incubation experiments simulating solarization can be used to determine optimal

phosphate application rates for cultivation systems in which fertilizer or compost is applied before solarization.

Key word: soil solarization, soil incubation, available phosphate, organic fertilizer
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