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Diagnosis of agricultural soil
— Assessment of Material Cycle for Organic agriculture —

Toshihide Matsuno®, Harutoshi Tsuda” Kenzo Kubota”, Yoshiki Matsumiya® and
Motoki Kubo®

A simple and rapid method for extracting environmental DNA (eDNA) from soils was constructed by
slow-stirring with chemical treatment. eDNA was efficiently extracted with minimal damage from various kinds
of soil. The amount of eDNA and soil bacterial biomass showed a linear proportional relation, indicating that
bacterial biomass could be evaluated by quantifying levels of eDNA. An average bacterial biomass of 220
agricultural soils was 3.0 x 10° cells/g-sample by the slow-stirring method. For analysis of the circulation of
inorganic nitrogen in agricultural soils, ammonia nitrogen and/or nitrite nitrogen were added into the soils, and
then the reduction amounts of each nitrogen compound were measured after three days incubation. A bacterial
biomass based on eDNA and the reduction ratio of both ammonia nitrogen and nitrite nitrogen were used for
assessment of the agricultural soils. Consequently, a novel gquantification method based on nitrogen circulation
using the radar chart was constructed.

Key words; Environmental DNA, Nitrogen circulation, Organic agriculture, Material cycle, Soil assessment
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