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The soil fertility index (SOFIX) was developed considering the importance of soil physical,
chemical, and biological characteristics. SOFIX indicates soil health as a number through diagnosing
and analyzing the three indicators of microbe numbers, nitrogen activity, and phosphorous activity in
the soil environment. Study on soil fertility of agriculture fields such as orchard and upland fields help
to understand the features and properties of soil.

Chapter 1, soil samples from orchard fields (apple, grape, tea, and others) was analyzed and
compared the soil properties between orchard, upland, and paddy fields using the SOFIX. To construct
orchard field database and recommended values. The average values of bacterial biomass, total carbon
(TC), total nitrogen (TN), total phosphorus (TP), and total potassium (TK) in the orchard fields were
7.4 x 10® cells/g-soil, 24,000 mg/kg, 1,460 mg/kg, 1,030 mg/kg, and 5,370 mg/kg, respectively. Soil
properties of the orchard fields were compared with those of the upland and the paddy fields. The
relationship between the bacterial biomass and TC in the orchard fields resembled that in the upland
fields. A suitable SOFIX values for the orchard fields were determined as TC: > 25,000 mg/kg, TN: >
1,500 mg/kg, TP: > 900 mg/kg and TK: 2,500 - 10,000 mg/kg. These recommended values will lead
to improve the soil quality of the orchard fields by enhancing the number and activities of
microorganisms.

Chapter 2, soil samples from upland fields were analyzed by SOFIX to observe relationship
between soil type and soil fertility. Six soil types such as Organic soil, Andosols, Lowland soils, Red-
yellow soils, Stagnic soils, and Brown Forest soils were observed in this study. The values of bacterial
biomass, TC, and TN greatly varied regardless of the soil types. This indicates that the soil fertility
was not characterized by the soil types in upland soil in Japan. The correlation between bacterial
biomass and TC or TN was relatively weak, while that between TC and TN was moderate or strong.
In upland fields, the effect of the soil types is not a determinant factor on the soil fertility.

Chapter 3, seven organic soils were constructed from base soils (vermiculite, peat moss, black
soil, mountain soil, and big-sized and small-sized woodchips) and additive materials (soybean meal,
oil cake, cow manure, and bone meal) based on the recommended values of SOFIX (TC > 25,000
mg/kg, TN > 1,500 mg/kg, TP > 1,100, and TK of 2,500 to 10,000 mg/kg). The bacterial biomass in
all organic soil was greater than 6.0 x 10® cells/g-soil after addition of 30% of water content for 1
week. PCR-DGGE analysis resulted in a stable bacterial diversity of the organic soil prepared from
the small size wood chip at 70%. Chemical properties of all organic soils were within the
recommended values of SOFIX. The plant cultivation experiment showed that fresh weight of B. rapa
in the organic soils with small-sized wood chip were higher than that of the chemical fertilizer-
amended soil. The organic soil with 70% of small wood chip was the best in the seven organic soils
in this study.
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