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Radiocesium concentrations of mushrooms and soils in the Minakami experimental forests
of Nihon University
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Abstract: After the Fukushima Daiichi Nuclear Power Plant accident, high-level radioactive materials fell in the Minakami
Experimental Forest (Exp. For.) of Nihon University, Minakami, Gunma Prefecture. We measured the radiocesium concentrations
in wild mushrooms and soil in the Minakami Exp. For. to clarify the role of fungi in the dynamics of radiocesium in the forest.
During a 2-year survey, 11 species, 15 specimens (seven mycorrhizal fungi and four wood-decay fungi) were collected in 2014
and 21 species, 28 specimens (12 mycorrhizal fungi, five wood-decay fungi, two litter-decomposing fungi, and two unknown
types) were collected in 2015. Average of all specimens was 171 + 263 Bg/kg (***Cs and ¥’Cs, fresh weight). Entoloma
rhodopolium, a mycorrhizal fungus, was found to have a radiocesium concentration of 1185 Bg/kg, showing the highest
radiocesium concentration during a 2-year survey. Ramaria formosa (390 + 283 Bg/kg (n = 5)), another mycorrhizal fungus, was
found to have radiocesium concentrations of more than 100 Bg/kg (fresh weight) in both 2014 and 2015. The radiocesium
concentrations in mycorrhizal fungi were higher than those in wood-decay fungi. Radiocesium concentrations in the soil were
determined for four separate samples: litter layer, surface layer, soil 10 cm below the surface, and soil 20 cm below the surface.
The radiocesium concentrations in both the litter layer and the surface layer (Ao layer) were 10 times higher than those in the soils
10 cm and 20 cm below the surface (A layer). It was found that there was a high-density storage of radiocesium in the Ao layer.
Keywords: Fukushima Daiichi nuclear disaster, mycorrhizal fungi, radiocesium, soil, wood decay fungi
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Table 1. Radiocesium concentrations in wild mushrooms collected in 2014.

N 134CS 137c5 . -
e -E4 ®Bake (Bakg EREAH BIA

Amanitaceae (727 247 %)

Amanita hemibapha (4<=4%) 5 ND M 7
Boletaceae (145 F%)

Boletus reticulatus (Y R4 ERF) 4 9 M 7

Leccinum extremiorientale (7 442 K1))1 23 85 M 7

L. extremiorientale (7 h¥<K1))2 45 157 M 7
Russulaceae (N=%/4%})

Lactarius piperatus (‘Y FAhJ1)) 4 13 M 7

Russula cyanoxantha (7171)7\Y) ND 9 M 7

Russulaceae sp (N=%/rsp) 1 62 208 M 7

Russulaceae sp (N=%%rsp)2 16 40 M 7

Russulaceae sp (R=%%rsp)3 21 121 M 8
Gomphaceae (5 /324 %)

Ramaria formosa (/\F+HR2¥4%/7)1 125 607 M 8

R.formosa (/\FRIF454)2 25 169 M 8
Polyporaceae (22 FaL 144 % )

Polyporus varius (X749’ 0%4%) 53 280 D 8
Fomitopsidaceae (‘WA )L/ hirE)

Aurantiporus fissilis (A7 A%2%7) 6 21 D 8

Piptoporus soloniensis (¥ AAA AL 24) 10 32 D 8

Laetiporus cremeiporus (¥ 234) 4 14 D 10
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Table 2. Radiocesium concentrations in wild mushrooms collected in 2015.
N 134(:5 137(:5 " -
a8 (Bakg) (Bakg 4REE BRA

Omphalotaceae (V¥ 327 74)

Rhodocollybia butyracea (Tt#A")3+) 3 14 L 9
Amanitaceae (725 247 F)

Amanita hemibapha (4<% =44)1 8 39 M 8

A. hemibapha (%= %%7)2 9 38 M 8

A. hemibapha (4<% =4%)3 3 12 M 9

A sp (T2 %% sp) 18 M 9
Agaricaceae (/\Z%2/7Ft)

Lycoperdon pyriforme (X3 /F 77 0%%4) 3 8 D 10

Macrolepiota procera (h5h44%) 20 87 L 9
Strophariaceae (ETH 57 %)

Hypholoma fasciculare (=4 %1)#4) 28 60 D 10

H. lateritium (71 %%7)1 16 7 D 10

H. lateritium (1) &%) 2 9 42 D 10
Cortinariaceae (772247 &)

Cortinarius aureobrunneus (¥ F¥ 7ot %4) 15 88 M 9

C.violaceus (AFHF Tt 577) 14 85 M 9
Entolomataceae (f w7k AT F})

Entoloma rhodopolium (9435 _=%/)1 148 798 M 9

E. rhodopolium (945 R=44%)2 201 984 M 9
Boletaceae (1 7' F %)

Boletus pseudocalopus (=7 ¥ R=A45'F) 21 109 M 8

Leccinum extremiorientale (7 ¥ < K1) 12 7 M 9
Russulaceae (N=%/7F})

Lactarius piperatus (YFH 7)) 3 19 M 8

L. volemus (FF%%) 8 50 M 8

Russula emetica (R A=%%7)1 95 453 M 9

R. emetica (FYAN=%/7)2 34 171 M 9

R. foetens (7H/\Y) 5 19 M 8
Clavariaceae (¥ 0 I A5/ %)

Clavaria acuta (>0 1) 5%7) 19 80 e 9
Gomphaceae (57354 )

Ramaria formosa (/\ 7R ¥44)1 24 143 M 8

R. formosa (/\F7R2%5/7)2 123 615 M 9

R. formosa (/\F7RIF%24)3 15 103 M 9
Albatrellaceae (= ¥F3 927 ERF )

Albatrellus dispansus (272E!44) 7 30 | 9
Fomitopsidaceae (YA IL/as hrED)

Laetiporus cremeiporus (¥ 2%47) 4 19 D 8
Hymenochaetaceae (4/\aA3447 %)

Inonotus mikadoi (A7 %%7) 8 32 D 9
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Table 3. Comparison of radiocecium consentrations in wild mushrooms for three vears.
*¥cs (Balk ¥'cs (Bglk

HE-Ba 2013 2014 2015 2013 2014 2015 EREH

Amanitaceae (724 447 )

Amanita hemibapha (2<=44) 55 5 7% 137 ND 307 M
Boletaceae (1% F#)

Leccinum extremiorientale (7 A¥<RY)  — 237 12 - g 77 M
Russulaceae (N=%4#})

Lactarius piperatus (YFHh71)) 26" 4 3 g" 1B 19 M
Gomphaceae (5w /324 %)

Ramaria formosa (/\37R2¥%%4) - 8" 17" — 388" 287" M
Fomitopsidaceae (‘YA /)L/aLhir i)

Laetiporus cremeiporus (X 2 247) - 4 4 - 14 19 D

ND : BIEBAMELA T, — 3B L, "L SIEARIE, D ARMIEISE, M c g, TR
Y~ RUIEE L ITRENREL, Z~Id¥5 - VF
HTY o RAFITITREMED o T2, BRI E O 2D
PCHED S ITEENTS OV TV, 3EMMSAL T
B S NROB Y > 7 Ao 42 5 L, 2013
FEICEERE L C 2014 4F & 2015 4R U S 7 A REEAS
RG> LTz,

ERME & AR & O 2 A ik LTG5, 134Cs
IZOWTHE, 2014 & 2015 FE & BT 7 — 7 IS
BIREITH N2> 72(2014 4F, W=25, P=0.7432 ;
2015 4E, W=170.5, P=0.285)7, Rl ZERitE o 2
HOFNE»-T (K—1), BCs TV TiE, 2014 4
T 7 N — T ICH B ZRRD biginoTe (W=
22, P=1) 3, HIMEILERMEE O ZEHOF B m -7z
(—2), 17Cs D 2015 FFEOFE R Tl 7 /L — 7 ICA

23

RESRARAIZE 68-1(2017)

BleZEn iz (W=285.5, P=0.03855),

(Bq/ke)
S o
o™
o
D - o
[
o
2 7 o
-
2 |
L) 1
: e
i —_—
!
n I 1
o
T T
Eéﬁﬁ *Hlﬁ#‘it{ R EE
20144 Bt 20154F
n=11 n=4 n=16 n=6
RI—1. 20144F & 20 54RITHRIR S 7= BRAE & 0 208 & ARG ME & 00 280 Ol 00 Ll
Fig. 1 Comparison of radiosecium 134 the of mycorrhizal fungi and wood decay fungi in both 2014 and 2015
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Fig. 2 Comparison of radiosecium 137 the of mycorrhizal fungi and wood decay fungi in both 2014 and 2015.
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Table 4. Comparison of radioactive cesium concentration of soil that were collected
from 2012 to 2015.

S msray o CS(Bake) BCs (Blke) Cs(Barkg)

RAUART  RERELH 2013 2014 2015 2013 2014 2015 2012" 2013 2014 2015
JrHLEER  EER 212" 2157 176 4797 685 699 2812 691" 900" 875
=& - 67 65 - 2277 289 30 - 204" 354

10cm - 8 8 - 36 38 143" - 44 46

20em - 3 4 - 12 19 138" - 15 23

JHHehEs EERE 1717 148" 333 300" 468" 1377 53277 s61° 6150 1710
*E — 247" 139 — 793" 595 279" —  1040° 734

0cm - 81 8 - 268 41 141" - 349 49

20em - 3 ND - 15 5 130 — 18 5

JHHTER  EFEE 236 148" 84 548" 4747 329 16364 784”6220 413
E3 — 2100 98 — 675" 432 1312 - 885" 530

10cm — 8 6 — 33 33 170 - 391 39

2cm - 3 ND — 8 4 132 - 11 4

THHETE EER - - 67 - - 287 - - - 354
Ed - - 21 - - 122 - - - 149

0cm - - 3% - - 164 — - - 201

20em - - 4 - - 19 - - - 23

aFSHEE  EEE 315 2607 136 703 geg” 564 10478" 1018  1138" 700
E3=] 477 1017 141 125 339" 626 951" 602 440" 767

10cm 3 6 ND 13 27 8 149" 16 33 8

20cm — 2 3 — 6 6 133" — 8 9

aFSHhEl B 195 1767 189 448 573" 805 103190 643 749" 994
E3 175 285" 134 437 915" 561 589" 612 1201" 695

10m - 7 3 - 3 20 134 - 41 23

20em 10 2 4 29 9 16 121" 39 11 20

aFSHTE  EER 428 504 94 655 1607° 381 5668 1083 2111 475
RE 206 gg° 115 516 290" 483 3795 722 378" 598

10cm 5 7 2 14 3 38 123 19 41 40

20cm ND 2 2 6 6 8 166  — 8 10
AFSHETH ZEEE - - 14 - - 4718 - - - 592
RE - - 200 - — 8% — - - 1103

0cm - - 9 - - - - - 58

2cm — — ND - — 8 - - - 8
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