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[Introduction] Nitrogen (N) circulation is one of the most important microbial
processes in an organic agricultural system. Recently a novel method “Soil
Fertile Index (SOFIX)" was developed to evaluate the soil fertility taking into
consideration the several chemical and microbial characteristics. This study
was carried out to prepare a SOFIX database of agricultural soils and construct
the artificial soil for plant production.
[Methods and results] A total of 126 soil samples were collected and
analyzed for total carbon (C), total N, C/N ratio, total bacterial number, NH,"
oxidizing activity, and NO, oxidizing activity. Only 23 samples showed a
high nitrification activity in which the total bacteria was above 4.0 x 10°
cells g™ soil, and the NH," and NO, oxidation activities were above 50%.
The SOFIX values of C/N ratio between 8-15, the amounts of TC and TN of
more than 30,000 mg kg™* and 3,000 mg kg™, respectively, were considered
favorable for the higher nitrification activities in these soils. Based on these
values and SOFIX guidelines, artificial soils were constructed by mixing
various materials including polyvinyl alcohol (PVA) sponge, zeolite,
verdenite, perlite, vermiculite, black volcanic soil, and red soil at various ratios
amended with cow manure 10% (w/v). When komatsuna (Brassica rapa)
was cultivated in these soils under controlled conditions, the combination of
verdenite:zeolite:PVA mixed at the ratio of 81:9:10 (v/v/v) gave the highest
plant growth with an average of 29.6% increase compared to a commercial
chemical soil.
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[Introduction] Phosphorus (P) is one of the most limiting nutrients for
plant growth in agricultural soils. A better understanding of P cycling in an
agricultural soil is necessary for the sustainable management of this nutrient.
Thus, this study was carried out to investigate various chemical and microbial
aspects of P cycling in agricultural soils.

[Methods and results] Amounts of total, organic and inorganic P in 10
agricultural soil samples were analyzed. Since a large proportion (57.8%) of the
total P in the soils was in organic form, a method was developed to evaluate the
mineralization rate of organic P, by adding phytate in the soil, and analyzing the
change in water soluble P content after incubating it for 3 days. Moreover, the
relationship between the phytate mineralization activity and bacterial biomass
in 60 agricultural soils was also investigated, where the activity ranged from 0
to 61.7% (average: 18.8%), with a R? value of 0.11. Phytate degrading bacteria
were isolated from the soil environment, and identified as Pseudomonas
rhodesiae JT29, JT32, JT33, JT34, JT35, Pseudomonas sp. JT30, and
Flavobacterium johnsoniae, JT31. When P. rhodesiae JT29 and F. johnsoniae
JT31 were inoculated into the agricultural soils, the phytate mineralization
activities were increased up to 16 and 27 times, respectively.

[Conclusions] Promotion of effective phytate degrading bacterial strains could
improve the P management in agricultural soils in a sustainable way.
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