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Soil Degradation: Mechanism and Countermeasures for Rehabilitation
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Takashi KOSAKI
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Abstract: Soil is a vital resource for sustaining the ecosystems and human societies on the globe, while human-induced soil
degradation affects 34 percent, 1,660 million hectares, of agricultural land. Soil degradation is the decline in soil condition caused
by its improper use or poor management, usually for agricultural, industrial, or urban purposes, and includes three major aspects,
i.e., physical, chemical, and biological processes. Here are three case studies presented with mechanisms of and proposed
countermeasures against different types of soil degradation: organic matter decline in large-scale mechanized upland farming in
Northern Kazakhstan, desertification (wind-erosion) under subsistence farming by small holders in Sub-Sahara Afiica and
radioactive contamination after Fukushima nuclear disaster.

Key words: Soil degradation, Organic matter decline, Erosion, Radioactive contamination, Land management, Rotation
systems, Soil genesis and classification.
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Reconstruction and recovery from soil degradation in Yamakiya district, Kawamata, Fukushima
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Abstract: Agricultural soil contaminated with radioactive materials due to the Tokyo Electric Power Company's (Tepco's)
Fukushima Daiichi Nuclear Power Station accident was mainly decontaminated by topsoil removal and soil dressing. A
comparison of soils before and after decontamination at a farmer's field in the Yamakiya district of Kawamata revealed a large
difference in total carbon (C), nitrogen (N), available N, and CEC. Especially in upland fields, the total C in the soil after
decontamination was very low (6.2 gC kg™, and in paddy fields, the amount of available N in the soil after decontamination was
undetectable (before decontamination: 110mgNkg™). Decontamination greatly reduced the fertility of farmland soil, and recovery
from soil degradation is an urgent task. Total C recovered to 38gC kg and available N to 38mgNkg™! by rotary tillage. We
conducted a model test examining the mixing ratio of the upper layer (top-dressed soil) and the lower layer (Andosol), changing
the ratio of top-dressed soil by 0, 50, 80, and 100% (v/v). In soils with a higher ratio of top-dressed soil, N mineralization was
low; plant growth was poor; and hairy vetch and N fertilizer application did not effectively change the situation. Poor basic
physicochemical properties, lack of phosphorus supply, low pH buffering capacity, excessive accumulation of ammonia of top-
dressed soil damaged plant growth. Mixing 20% or more of the lower soil by volume ratio and further fertilizer application may
be expected to improve the plant growth.

Key words: Decontamination, Soil-dressing, Soil fertility, Total carbon, Available nitrogen.
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Current state of reconstruction from soil degradation using green manure in Tomioka and Okuma, Fukushima Prefecture
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Abstract: Tomioka town and Okuma town, Fukushima Prefecture, were extensively contaminated with radioactive materials
during the nuclear accident. Post-decontamination field is often covered with mountain soil with low nitrogen fertility. It has been
proposed to recover soil fertility by using compost and green manure to increase agricultural productivity. As a result of the
cultivation test of various leguminous green manures, Hairy vetch (Vicia villosa Roth.), in particular, had a large amount of
nitrogen accumulation and was found to be effective in soil fertility recovery. It was also found that Persian clover (7rifolium
resupinatum L.) is relatively insensitive to excessive humidity. In crop cultivation after green manure planting, it was confirmed
that there was a positive correlation between the amount of nitrogen accumulation of the green manure and the yield of rice or
buckwheat. On the other hand, there are many fields that have not resumed farming, and it is important to manage such fields
while recovering soil fertility. As one of the means, the technique of collecting honey while cultivating leguminous green manure
is studied in post-decontamination field. The cultivation of green manure has not progressed much in farm management in this
area. I think that the importance of soil fertility recovering and how to use green manure are not being communicated to farmers.
In order to promote the cultivation area of green manure for farming resumption, it is important to disseminate information to
producers.

Key words: Farming resumption, Leguminous green manure, Nitrogen accumulation, Post-decontamination field, Soil fertility
recovery.
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