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1. Introduction

Radioactivity emitted from the Fukushima Dai-ichi nuclear power plant (F1-NPP) accident in March 

2011 spread over a wide area of East Japan. Mushrooms are known to accumulate radiocesium (Sugiyama 

et al. 1990, 1994), and thus wild mushrooms often contain a high level of radiocesium, even in low 

contaminated areas (Muramatsu & Yoshida 1997, Muramatsu et al. 1997, Yoshida & Muramatsu 1996). 

The University of Tokyo has seven research forests located in East Japan (250-660 km from F1-NPP), and 

in the spring of 2012 the gamma ray air dose rate was 0.019-0.114 μSv/h at 1 m above ground (Yamada 

2013, Yamada et al. 2013). Radiocesium contamination of wild mushrooms in the University of Tokyo 

Forests (UTokyo Forests) 6 months after the Fukushima accident was previously reported (Yamada 2013, 

Yamada et al. 2013); a part of the radiocesium detected, namely 137Cs, would have originated from the 

Chernobyl nuclear accident in 1986 and atmospheric nuclear weapons testing that occurred between 1952-

1981. No radiocesium from the Fukushima nuclear accident was detected in UTHF (Hokkaido) and ERI 
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(Aichi) (Table 1). Herein, we report the results of a 6-year survey (2011-2016) of radiocesium 

contamination of wild mushrooms and their presumptive substrates (litter, soil or wood debris) to better 

understand the dynamics of radiocesium in the forest ecosystem.

2. Materials and Methods

2.1. Sampling sites and sample collection

Mushrooms and their presumptive substrates were collected each autumn between 2011 and 2016.  The 

presumptive substrates were the O horizon (organic litter layer, referred to as the A0 horizon in Japan), the 

A horizon (mineral layer and accumulated organic matter), and the Ch horizon (mineral layer with organic 

matter, which is not affected by pedogenic processes); mushrooms were also collected from logs.  The 

number of UTokyo forests where mushrooms were collected and the year of sampling were 6, 5 and 4 in 

2011, 2012 and 2013-2016, respectively (Table 1). One to several mushrooms were collected from each 

site depending on their size and number of collectable mushrooms.

Table 1. University of Tokyo Forests where samples were collected

2.2. Measurements

After measuring the fresh weight (FW) of samples, each was dried at 105 ºC for 24 h or to equivalent 

extent of drying, then the dry weight (DW) was determined. Moisture content (MC) was calculated as 

follows: MC (%) = 100 (FW-DW)/FW. Samples were placed in a 100 mL U8 type polystyrene container 

and concentrations of 134Cs, 137Cs and 40K were determined using a germanium semiconductor detector 

(GEM-type, ORTEC, SEIKO EG&G, Tokyo, Japan). The gamma ray energies used to measure 134Cs, 137Cs 

and 40K activities were 604.7, 661.6 and 1460.8 keV, respectively. These results are presented in Table 2.

Gamma ray air dose rates (μSv/h) were measured at 0.1 m and 1.0 m above ground level at the sampling 

sites located in Hokkaido, Chichibu, Fuji and Chiba using a dose rate meter (TC100S, Techno AP Co. Ltd., 

Japan) with a CsI (Tl) scintillation detector.  These results are shown in Table 3.
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Table 2. Radiocesium activity in wild mushrooms and their substrates
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Table 2. Radiocesium activity in wild mushrooms and their substrates (continued)
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Table 2. Radiocesium activity in wild mushrooms and their substrates (continued)
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Table 2. Radiocesium activity in wild mushrooms and their substrates (continued)
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Table 2. Radiocesium activity in wild mushrooms and their substrates (continued)
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Table 2. Radiocesium activity in wild mushrooms and their substrates (continued)
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Table 2. Radiocesium activity in wild mushrooms and their substrates (continued)
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Table 2. Radiocesium activity in wild mushrooms and their substrates (continued)
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Table 2. Radiocesium activity in wild mushrooms and their substrates (continued)
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Table 2. Radiocesium activity in wild mushrooms and their substrates (continued)
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Table 2. Radiocesium activity in wild mushrooms and their substrates (continued)
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Table 2. Radiocesium activity in wild mushrooms and their substrates (continued)
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