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Radiocesium distribution in rice, wild plants, and soil following the Fukushima-Daiichi nuclear
power plant accident
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The contamination of *3’Cs in agricultural land is a critical issue after the Fukushima-Daiichi nuclear power plant
accident. In some parts of the northeastern region of Japan, **’Cs contamination was found in soil and plants. The
following year, the government prohibited crop planting in some areas because of ¥’Cs contamination.

Concentration of ¥7Cs in nearly hundred species of wild plants grown in the agricultural land in litate-village had
been reported. However, the factors of those contamination have not been determined yet. For addressing the process of
137Cs distribution in soil-plant systems, we investigated soil and plants in land with different land use types including
agricultural lands, roadside, and a mountain in litate-village and the neighboring areas in 2014. We found that *¥’Cs in
agricultural soil ranged between 11 and 14 kBq kg, while that in roadside soil with high clay content showed the highest
level (261 kBq kg*) and the mountain soil with relatively high organic matter showed the lowest level (6 kBq kg™?). The
137Cs concentration in six species of selected wild-plants were found to directly reflect those in the soils. Uptake of 1¥’Cs
by plants was controlled by soil factors regardless of plant species.

Removal of soil surface seems to be an effective method for minimizing *¥7Cs in agricultural land. However, this can
cause the loss of soil fertility. Application of organic matter would be a suitable option. Cattle manure compost is known
for their high potential in soil improvement. To evaluate the effect of cattle manure compost application on rice yields
and ¥Cs distribution in rice parts, we conducted a field experiment in Kawamata-town, Fukushima. In our experimental
field, surface soil was removed and replaced with sandy soil. Four treatment plots were designed for 4 rates of cattle
manure compost: 0, 10, 20, and 40 t ha*. Rice (Akitakomachi) were transplanted in May 2015 and harvested in October.
Results showed that application of cattle manure compost induced the increase of rice yields. Because of the increase of
exchangeable K and other cations such as Mg and Ca in soil, $3’Cs concentrations decreased in rice parts.

In conclusion, *3"Cs distribution in roadside soil was higher than those in agricultural soils. The *¥’Cs uptake by plants
was reduced in soil with higher exchangeable K. Cattle manure compost application increased soil nutrients and cations

including K, Mg, and Ca, resulting in increase of rice yields and reduction of 3’Cs concentration in rice parts.
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