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Assessing the impacts of agricultural practices on soil health
(A case study in Toyama prefecture)
O Haque Md Ariful. GSSE. Univ. of Toyama. Naoya Wada. GRASS. Univ. of Toyama.

Introduction: Soil is a heterogeneous body that is made up of soil organisms, soil water, soil air, and minerals
that come from rock weathering and organic matter left behind from plant, animal, and microbial residues
(Bi et al., 2023). To increase agricultural productivity, millions of tons of chemical fertilizers have been
applied to arable land in recent decades, in contrast, this practice has led to major environmental issues and
soil degradation. (Sun et al., 2015; Holik et al., 2019; Ye et al., 2019). Developing a sustainable and eco-
friendly fertilization strategy is urgent. Organic farming prohibits chemically synthetic fertilizer rather than it
uses plant residue and animal manure to improve soil health. According to USDA-NRCS soil health is the
continued capacity of soil to function as a crucial living ecosystem that endure plant, animal and humans.
Doran et al suggests Soil health is more dependent on soil biological indicators condition. Activity and
diversity of arthropod, bacterial and fungal community in soil are very crucial indicators to soil health. This
study focuses on finding impacts of agricultural practices (organic and conventional) emphasizing diversity
of crops (paddy, soybean, vegetables). Distribution of microorganisms were analyzed according to both
practices type and crop diversity. We found differences among bacterial, fungal (phylum level) and arthropod
community according to crop diversity but in according to practice type distribution not so different except
fungal community. Soil physio-chemical indicators (soil particle size, bulk density, total carbon, total
nitrogen, water content) were analyzed as environmental factors.

Materials and Methods: Soil sample are collected from Toyama city, Nanto, Oyabe, Tonami, Namerikawa and
Tateyama town of Toyama prefecture between 08-22-2022 to 02-11-2022. In three categories (paddy, soybean
and vegetable) soil samples are collected from 24 fields under the treatment of organic and conventional
practices. From each field 6 (each 100cc) samples (3 points*2 sample) were collected from 0-5 cm and 5-10
cm depth respectably. Samples for soil DNA analysis were collected from middle portion of each field 0-5 cm
depth. Water content of the soil identified after weighing both raw and dried (room temperature and oven
dried) soil, by soil sieving method soil particle size {>2mm (LL), <2mm to >0.5mm (LM), <0.5mm to
>0.25mm (MS), <0.25mm (SS)} were analyzed. Carbon and Nitrogen were analyzed by Dry combustions
method using CN coder Yanaco MT-700, micro-arthropods analysis performed by Berlese -Tullgren method
and soil DNA analysis was performed by Polymerase Chain Reaction (PCR) method.

Result and Discussion: Anova (one-way) tests of soil particle size at 5% significant level were performed and
got P values <0.001 indicating soil particle sizes were significantly different among practices and crop
diversities. According to USDA-NRCS standard bulk density value is <1.6 gm/cm3 and our analyzed samples
the values are between 2.69 gm/cm3 to 0.80 gm/cm3. Analysis of Total Carbon (TC) values showed
spreading 7.65% to 1.41% and Total Nitrogen (TN) showed 0.58%-0.15%. Soybean Organic (SO) has
highest TC and TN value and Soybean Conventional (SC) has lowest. Analyzing samples, we got highest CN
ratio value (13.26) for soybean organic and lowest value (9.06) for paddy conventional. Soil Arthropod
analysis shows specific arthropods (mites) high abundance in organic vegetable samples and mites were very
limited to soybean samples and absent in paddy samples. In NMDS analysis bacterial community for organic
vegetable is highly distant to paddy (organic and conventional) community. Soybean organic has sparse value
that overlaps vegetable, paddy and soybean conventional itself. Soil particle size LL, TN, TC and CN ratio are
positively related with organic vegetable. On the other hand, bulk density (BD) and soil particle SS is
positively related with paddy organic and conventional. In fungal community vegetable organic shows highest
distant position. Soybean organic and paddy conventional fungal community has clear demarcation also. TN,
TC, CN ratio are positively related with vegetable organic, Soil particle size LM is positively related with
soyabean organic and water content is positively related with paddy conventional. Arthropods community
shows interrelated community though practices show clear segmented portion and with TN, TC related to
vegetable organic, Soil particle size LM are positively related to soybean in both agricultural practices and the
Soil particle size SS is positively related with paddy both agricultural practices positively. Bacterial, fungal
and micro-arthropods community have distinctive distribution pattern. This study denotes that the soil health
and soil physio-chemical properties is highly dependent on the agricultural practice types.
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