TS S DI

J (Bulletin of FEPRI) Vol.21-No.1 (No.461) 39-47 March 2022

2

X (Original article)

TiEHLSHEMANDEI VL 137 £V L 133 DBITDEWVWICHET S

HIRDZFEE (X

W 2 T, AR sk Y

HE

T8 SHEYIAND T L 137 (2011 FEMHEEFEFEER TR E Nz PCs) OBITOTHEIIC BRI+
V133 (PCs) OGHELDFHTES, L L, HEOEZICH -7z Vs & PCs DR hh Rz 354,
BRI DD BHMBORE ST K > THEPIMAKICEITT 2 Yes & & PCs BEOBBRMNED S A[HEED H
%o ZT T, 2013 ~ 2017 FFICHRBIRT 10 MO BB EMY Z I L. T SHIF (2 XA MPIEYLE)
AND VCs DEATIRE (T,,) &AHNE °Cs T, (B Cs REE / DMk s (7R ) IS XIFT
HIARTR D272 iR Tzo V'Cs T, 13 °Cs T,, LIRVIEDOMHBEN D > 72, HIRHIHELS X THHT S
FECIEA M PCs T, A SHEEEND KD VCs T, DEANE K B MDD > 20 AU BCs DY
HR TN I Z VWO T, AEMNEOEIZIENLEN S Pes ML D & ZMNLTITd EEZDS
Niz, 4k PCs T,, DA T 'Cs T, Z @t 2 HallFE 7V (FBES R = 0.59) & A, ARGz N
Z 7z 2 ZRERIFET IV (A R* = 0.82) TWEFHIA A A LUz, Ak V'Cs JEE O RNzt Cs T,
ZRHT S L&, MBFEOZEDEEHNELTH 5,

F—U—F DHBITREC(Ty, FIRME, (2K, WSS R FEEmF. EmE. M, R
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LTI

2011 O WU ) B — R TR R TR IS KD ik
HE NS EME DX 27 1137 (F7Cs) 13, TR
WU & B AS U7z Cs B R B O £ WIS X
D REYNCHEIT9 % (Burger and Lichtscheidl 2018), KIRD
PYITPICTEAET B2 L 133 (P°Cs) ORI\ DOBATIX
FIFRABIUC KB DT, LD SAEYIAD Vs DBAT
ZRRZ T LT KD, ARz U7z ¥ 'Cs ORI D
BT THT 2L Z2OTRLOIEENE EEZEND,
a3 7 7T TIEHERTEWYIRE (O horizon) M5 M 2 —
M2 s DBAT LS WG Ves 8 BIT LIS o T (T
5 2019b), LA L. "'Cs DE K BEHRESROE YT
O +EEELEICIZIZTE F % (Imamura et al. 2017, {EFH 5
2021a) DK L, PCs ldRT < XA Nz Egi¥pdisk (#
FH + FE 1962, Cerny and Simpson 1978) D& DHHEN 1 E
KB T %, Bl ZIE, RIGHEDTERSHE (PEERN
WA EREBER A > Z— 2015 OWVDEHDY
Z R C LR O Pes Bl HEDSHEX 0.05
m ETOLEELEAXR, 0.07 ~0.14m OLJFHIC 2.2 f5, 0.14
~0.19m QLT 29 fEFIEL Tz (p < 0.001, {EEF S KRFE
£) Fiz, BEAD 2016) HARTZHEERD 4 DO AF
PR3 DT, LER O Pes IBER, RE (iR
ST 0.04~0.11mXT) KOENTBOHFBEL o,
TOEXIICVCs & Vs TLHEICh - e b iz

JERIZENS C I3 E2 s H O RRZEL A3 410 A 14 H
1) 7C BRI B WIIEHT
* E-mail : kiono8823@gmail.com

B OIS & > T VCs & s DREYIANDBEITL
BEM—BUROHREEDN D 5, T LOWRIIC 2
TREEZAOLNZ LEHTORHEAY I LEE (EAD
2016, Komatsu et al. 2017, Kanasashi et al. 2020) fBOZ&/Fh
FHUCTHNE, FIEPENLEICZVE (2. 75
Y (EFS 2021b)] TiE. M EROWIEICZ W L X
T, "V'Cs OBfTRAHERINIC DR L s DR TRAHE
RHNCZ NN ST DR EZTHA I,

T, EE M EERICAE Uz Cs B R 5 DR HE K
VIS & O RN #EAT LTz s DREIIHAPNIC ST L, AR
WS IOk % Cs EXRBITEIRNT ENEE I NS,
LML, COZEICELTE., MUhkNToOBE &Rty
TLELTWE EEZENZHY LD, WD THES
R E D ULWHRRIC T % (FEIR 1974) T &%,
IO A ) U LFEDN SFADG[E R UMED S NAE
VIS 1989) T, SHIEDBEDOHD VCs i
JEMELEERTDEEDHD Vs JREICHNTHE DM FLT
W7V (Tanaka et al. 2020) C LR EREZ D L. FYIMA
NTEEY Y LORETIIEISELZEDKEL TS
OIS > T—H N EBEIZ T 5 e NEZ BN
7z, HRICH FEBlic B D CRERINE Nz Ves DF
CEIEFEITEEFIC K > THRIMNCHIE E N, Fi 5
72 0 U T2 RS CLIIANICHEE L TV B YCs DR
13 Z DBITEARLIN & N7z VCs EANET % T L IFFZR M
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NHBEEZENS,

AL TR, MRS D LD S REYEAND Cs D
R TEREL (T, & °Cs T, IC5 2 2 BRI S 5 728,
10 FORYNT DV T LD SHPIAND VCs T, &5
M UCs T,,e BRUOMIREZFANZ, T 10 flild, FHil
%O VCs WEOREN L2 REHFHANT 19 o B
LR (TR - AR 2018) S, ARAR L HA, MR
CRARMERE, TR & 2 AR &0 o T AR TR SO 0 S
DHAGDOENT XTI HICED XD IGEATZ

2. BARLE ik
2.1 18 & HIEE R DEREX

[N B R TE N AR SE « B M BERE A MR 5 95 A
2011 FFITHEEIRD 5 DDA ERT P [FEFAE X (M
BERCNR =Y D ZAFRR, FBILD ZAFRR, ZGERR
TR DORAFIRE T A<V bk, mREEH T D X FHK)
(Imamura et al. 2017) & Z OEBEOHMEZFEE L, 10
HOBRBAMYIS 1 ~ 78k (B (3> 7757,V 3
TT2 BT F2 ONFAAR 2, AZFY 2, Ay
Fro2, FEF2, YIRUEYI A2 UTE2 BV
A1) D5 2013 ~ 2017 FEISHEF (2 AR LEE)
R U (FERET27~151g, V77TV ay
T 1AL A PR 2 BRtA L TV B EMEA T B
%o PREUHIO K& HIE AR DER G, KRERIEX
s, HRMEKUAETH 2 (FEERMR SR
HEGHER G > Z—2015),

AR =V G TIRay 77 o 3ROV T T
HERSE R IE 72 HHD U Tz LEER M 5 100 co $7 AP (Wi
S 0.002 m>, & & 0.05m) C 1 53 DI R L
Tzo T3 EAIEZNFNATMEE. MoEORK L EmE .
P& BELERA NI AT LTV B,

2.2 1ER D Y Cs IBEDRIE

B Ui i3 <k L LR ERE L Liztk, 7K
Sz > THEHEZND . BRI T (75°C, 48 I
M E) LTHEERZN -2, T OBHHEEZ (105°C
H AR ) TEKE 4% OKZ ZE EAGE U THIEZE7Z kD
Tzo 7235, BKFHR 4% 13, 75°C. 48 BERLL - #Z0% U 7oA
Piakb 2 AR AT (BRI 7K - RAUEREER 2012) 1
L7h 5 T 105°CTH MR LTz & & ORI E D 4% (&
HBH KKE) ThokT lict &L, e lmiE
BHENEARAEZSIRES K SIC LT U8 BERITFEED
Tzo Ge FEAMH S (GEM40P4-76, LA T — « £ —I—
7Y RI—HHICK DB y AR b A Y —T "Cs &
JERRE Uy E2 EKE 0% Mz OREICHEL Iz,
FH DM E LT Ves DFHEGERZEIE 10% LN & Uiz,
SHUIEERE 0.5 ~ 24 I TH > 7z,

23 EBHOMRL SFESE 0.05 m EFTOLERD Vs 77
TEEDHTE

HrAF OLREUE, 4T OEREURE A D %= fi# E = [ADR, Hfi
FEImDOp s, Yo FL—va P —XAA—4
(TCS-172B, HIL7 B A AT ¢ VRSt ) ZH ] %
FHHI L7z, T ADR %2, ADR & FBRMRDHIE N BHEE 0.05
m £ T LD "'Cs f71E & (Soil 'Cs inventory, kBq
m?) & DOBIROAL

Soil "*’Cs inventory = 269.95 ADR"* (R* = 0.6285) (1) ( i&#F
5 2019a W2 )

IKRA L, BREUEADE GO FHEREO V'Cs Bz HEE
Ufzo ARBFZETIE 2016 429 A 1 HZRUEHIC VCs IR 1E
FIRERIE Uz (2R ) DT, ADR & 201649 A 1 HB
MOMEERXTHEE LT

ADRy 601 = EXP [ — 0.000206 (Days since 2016/9/1)]
ADRmeasured date (2)

7z 72 L. ADR,p0: & 2016 529 H 1 H @O ADR, Days
since 2016/9/1 1 2016 9 H 1 HA 5 D HEL. ADR, e
e (FFTH 2RI L 72H D ADR,

(2) 1F 2016 ~ 2018 £ ADR MM 1 GRS 5 (&
5 2019a) T EICE EDWTHER LTS TH 5,

2.4 KEYMED PCs BEDRIE

YCs PEEIE R OFIH D B — IR E O U EREE U U —
FHR M MRS v a—8REER A 2 X — TRk
DOERFZRFMD S 2. WlE + HER LKk TRUEHT AT
B 21T > TICP-MS (EH Y ¥ — F X &4 iCAPQc,
Y= T4y —PALTYT 17 1w 7S, ¥
Ay vya—gREHRAEE > Z—13 7500ce, 7LV b -
77 /Y —HREk) T s IBEERRIE Lz,

25 £ BB SFEE 0.05 m £ TOLBERDOTHEME
BCs FHEEDAIE & XEMEHN S DEE

AWM I ZHE : NNK =Y A THRINL 72 148 3
FUSHRMAR A WL TR Z BR > TR < o TRGZ
L. &REORER., —E 2> TE/KE (105°C. 24 K[
ZEH LTz, HIBO—E 20 > THRA &Y > a—5RE
Pt v 2 —THRIRDEKFE ([A) ZHEHID 5 2. FERE
7 =Y LCRRHCHTULEE 21T > T ICP-MS (7500ce, 7
VL bk Ty uY— St ) TREE s BIE R
WE Ulze LEOEKE 0% FEDEEZ 100 cm™ THKRL
T. THOARE (dry-g 100 cm™) &Rz, 3381 P Cs
HE L ABEORZIEN SEE 0.05 m £ TOLEFOD
R Pes & U, B AT CHALImATY 72 D O (p
mol, m?) IZHE Lz, 3D tEDS B, AFHigDa
V7T SOOI PCs EIdRE RO Z R 1 #
KD TR Pes i & UTE Wz, EBEILLER
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HIROEE LoD LD D S HEYANDTT

D> 7750 HEORZNE PCs i, THET 5755
JRIERIRD Y 37 7 1 EAD LD HE PCs e LT
E Wz,

e, RENOT7 A yMOa> 775 1 ko 118
DR PCs i & LT, EiET 27 A< Y RIS HMa S
WIFZLFT SRR T2 [ A A X C 2016 £E1C BREX U i ULEL 7 Jifi
LTRFEL TV T (MR SEE 005 m £T) OfE
EHMALE, cofFtBEzO VT, JIINR=ZYy a0+
HE3 T L [ERED JTTE TR P Cs JiE E BEE AL,
Lo s mAERH Uz,

SCHRMED B OBE - BRARKR S DS O FEE & XIE
92 L TR L H IOV Tk, BEREX O+
BOZHE Vs BE (EAD 2016) L ARE (HMES
WiZeAT AREER ) H S AEFHO IOt Pes &
BE Uze NNIAREIL TR D SHE 010 m £ TO L
BICOWTRS RIS T T T 1, NFAhX2, /3
YFZ2, IEF2, YRYRUEURAL, UTE2 ¥
A VERICER Uz KER T A FMO EE 5k
OB SHEE 0.11 m F TOLIOEAE X FHA L
BOaY7 751,V av7 1,27/ F2EKIEM Lz,
DRITTCIRMENSHEE 010 m FTOTHHOMEE ST
TI 3k, YR RUEBYRA LERICEA Lz, 20O
KIS, AL TR L 7z LI IR D 5% X 0.05 m X
T, XEMEIC X 2B EHEET 01 m BN L 01lm £TE
R ZWNFHCTRBII Loz BAD (2016) DAF 1
M OB TIE LEDHEX 0~0.04m & 0.04~0.18m T
THOE s IBIEIERE T 1.8 R <. HIBORR
HE—RICHELTRENCEEEZ DL, SHHVET
HMOHED SHEX 0.05m FTOLHE Pcs BHD S BE
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a5 (2016) ZRIH Liz7id, 2 EHEEREWVHEICE ST
WABAREEN D B,

2.6 TEOSHEAD VCsT,, £33 PC T, DEH
THED S HZEAD Cs T, (Soil-to-young-shoot V'Cs T,,,

m’ kg, HE PCs T, (Soil-to-young-shoot exchangeable
PCs T, m kg ) (FRD 2 A TRD Tz,

Soil-to-young-shoot "’Cs T,, = Young-shoot P7Cs

concentration/(Soil *’Cs inventory) (3)

Soil-to-young-shoot exchangeable '**Cs T,, = Young-shoot

"¥Cs concentration/(Soil exchangeable

Cs inventory) (4)

jz 72 L. Young-shoot "'Cs concentration (& H & ® "'Cs
B (Bq kg"). Soil *'Cs inventory (& H1 2 H 5 % & 0.05
mE T Lo "Cs £ 1E & (Bqm™’). Young-shoot
BCs concentration (& # & @ ' Cs 2 E (cmol, kg ). Soil
exchangeable '7Cs inventory [ZHIZ N 5EE 0.05 m £TD
Lo s fEE R (emol, m 7)o

BB, T, DEHICILT Ves e, Pes M Ak
s T H % DIHRME EOMED BT, TCs T, D%
BT 2 WD D & LTt =cs B flio 7,

2.7 HEY DRBIR DR E DBRIE

Hr A REUE A DR DR L2 D . IR ST %R
D 5 BRI OWIICH <HRE LTARE 2 mm 2L
TOWRZEARET, ZOkiE Tz ED, RiiD

Table 1. 10 fiD f LR B4 Bk & LD L -137 (Y7Cs) DOFBEUil

137

Amounts of cesium-137 ("'Cs) in plant tissues sampled from 10 edible wild-plant species and their surrounding soils.

Species Young-shoot" ¥’Cs Soil ¥7Cs inventory?  Soil-to-young-shoot *’Cs Collection location
Life form concentration (a) (b) T, (a/b) Year
Bq kg! kBq m? m’kg!

Geomean min-max  Geomean min-max Geomean  min-max
Chengiopanax sciadophylloides Tadami, Otama, and Kawauchi (Mitsuishi
Koshiabura, summer green tree 2627 200-16000 i 4.6-620 0.077 0.014-0.32 7 and Kanayama); 2015-2017
Clethra barbinervis 3015 2900-3100 64 11-360  0.047  0.085-026 2 Otama and Kawauchi (Mitsuishi), 2016
Ryobu, summer green small tree
Aralia elata 1004 8801100 15 10-23 0.067  0.051-0.088 2 Otama, 2013 and 2016
Taranoki, summer green shrub
Helwingia japonica 1377 13001500 176 140230  0.008  0.0056-0.011 2 Kawauchi (Kanayama), 2013 and 2016
Hanaikada, summer green shrub
Fallopia japonica var. japonica 3172 1500-6800 859  570-1300  0.004 0.0026-0.0053 2 Kawauchi (Mitsuishi), 2013 and 2016
Itadori, summer green perennial
Aster microcephalus var. ovatus 128 100-160 74 55-99 0.002  0.0016-0.0019 2 Kawauchi (Kanayama), 2013 and 2016
Nokon-giku, summer green perennial
Artemisia indica var. maximowiczii 85 56-130 74 55-99 0.001  0.0010-0.0013 2 Kawauchi (Kanayama), 2013 and 2016
Yomogi, evergreen perennial
Osmundz{strum cwnamomeum var. /okzer?se 11064 2300-53000 27 8.4-87 0.41 027-0.61 ) Kawauchi (Kanayama), 2016 and Tadami,
Yamadori-zenmai, summer green perennial 2017
Preridium aquilinum subsp. japonicum 494 470-510 109 88-140  0.005 0.0035-0.0059 2 Kawauchi (Kanayama), 2013 and 2016
Warabi, summer green perennial
Osmunda japonica 4440 93 0.048 | Kawauchi (Kanayama), 2016

Zenmai, summer green perennial

1) ¥ ZREYNEIHGE, 2) MR HEE 0.05 m £ TOHIE,
1) Soil-to-young leaf in ferns. 2) Soil to a depth of 0.05 m.
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THERZ R S THEE LT, (ROIREE Uiz, 7272 L.
AZRY k). 2F./F Qfifk) TIXTDREETT
DEMNS DT, FERBEGGEM U, AREOREE
DB DE A DM Z M > TR LTz,

28Cs T,y &M P Cs T,y MIRRDBIRARAT

TN BHEFEAD VCs T, &AM Cs T, HIAREED
MGEW SN B0, 3 HRMEHRL, Yos T, %
HIER L LT, Rt Cs T,, D& THIAT % H[A] )7
K&, MREZMA Tz 2 ZBCCHINT % & 072072 7F K
L7,

AWFZED VCs JEEEIE T 2016 429 A 1 A2 AR
ICIREMIE LTze WCs 0 'P°Cs OYRRE 0 BN+ Hli i 24 7=
D D&, T, OFEMHEIZRMEIME & LT (Table 1), 4L,
IRIE DBHE D —USHBUER A CIERITE S T L.
AT L RN 72T TIVEBDZWERE (7 F n =69,
YA n=267L) T Cs D T, HOBEE AR
SEUERA TR TE ] (HHS KFE) T kick b,
FE44 1 YList (K& - HEH 2003-) ICHEHLL 7z,

K
THED SHHFAD P'Cs T, (Table 1) IFFEIC K > THAE

0. FMOFEHMEITE/INOIEFLEADYT RUL YT
A THRIBS0EDENND > Tz —J5. HHED PCs JEE
(Table 2) DFED FIIEERMDO T EF LIRFD YV F VU
LA TR 230 EDENDH D, LIEDSHEADK
ik Cs T, (Table 2) DEIXIR/NDOIEF LIRKDY <
RUE <A TH 100 fEDEWHDH - Tz,

T Cs T,, &AM s T, DRNCIFIRWIEDHHR (
=0.809) M O WEDOBRZ L U —XEEE
T, ROMEH TH- Tz,

Ln (Soil-to-young-shoot *’Cs T,,) = — 2.72 + 0.982 Ln (Soil-
to-young-shoot '*°Cs T,,) (adjusted R* = 0.5900, p = 0.0057, n
=10) (5)

7272 L. Soil-to-young-shoot '**Cs T, DT — X #HiPHIE 0.032
~33mkg’ TH%,

(5) K& LEO SHHEAD VCs T, Z PRI B ETIVET
&, (5 XK THME L EREDORFR (Fig. 1) THIAR
P (Table 2) DRKENVT T LV <A DUHRD RN H
FHoTTay bEN3TehnH, TOMRICITHIEED
WEELNATVWEEEZLONT, oL EEY A

Table 2. 10 i £ RN 3503 2Rk &+ v 2 L -133 (PCs) Db & AR O3 &

133

Amounts of cesium-133 ("Cs) in plant tissues sampled from 10 edible wild-plant species and their surrounding soils,

and associated fine-root depths.

Soil-to-young-shoot

; _ 1) 133, ; 133, Nt -
SPe01es Young ShOO't Cs Soil 'exchangea;lbzle Cs exchangeable Cs T n Soil-to-young-shoot Fine-root depth
Life form concentration (a) inventory?:¥ (b) (@b) 2 ¥Cs T,/ exchangeable
133C T
cmol_kg! pmol_m* m* kg! S m
Geomean min—max Geomean min—max Geomean min—max Mean

Chengiopanax sciadophylloides 0.023  0.0023-0.055 13 524 ab 018  0.025-0.50 7 0.44 0.05
Koshiabura, summer green tree
Clethra barbinervis 0.020  0.0098-0.043 6.7 410 ab 030  022-042 2 0.15 0.05
Ryobu, summer green small tree
Aralia elata 0.029  0.026-0.031 10 10010 b 028 026030 2 0.24 0.08%
Taranoki, summer green shrub
Helwingia japonica 0.007  0.0067-0.0075 5.1 55 b 014 013015 2 0.056 0.045
Hanaikada, summer green shrub
Fallopia japonica var. japonica 0.006  0.0063-0.0065 9.0 99 a 0071 0.070-0.073 2 0.052 0.06"
ITtadori, summer green perennial
4 icroc ( var.

ster microcephalus var. ovatus 0.002 0.0017-0.0022 5.1 55 b 0037 0.033-0.043 2 0.046 0.06
Nokon-giku, summer green perennial
Artemisia indica var. maximowiczii 0.002  0.0014-0.0020 5.1 55 b 0032 0.027-0.039 2 0.036 0.07
Yomogi, evergreen perennial
Osmundqstrum cz.nnamomeum var.fokzer'tse 037 0.20-0.68 1 504 b 33 081-13 2 012 0.10
Yamadori-zenmai, summer green perennial
Preridium aquilinum subsp. japonicum 0.025  0.021-0.029 5.1 55 b 048  041-056 2 0.009 025
Warabi, summer green perennial
Osmunda japonica 0.12 - 5.1 b 24 - 1 0.020 0.16

Zenmai, summer green perennial

AR DEREU & AU LE Table 1 &7 U, ¥ ZREYNIIHITE, P KD SIEE 0.05 m FTO T, ¥ a AW, b EAD (2016)
DOHIERNSEEE 0.10 FW0 L 0.11 m £ TO O PCs i (KA S 2016) ZHIRDNSHEE 0.05m ETOfEE LTHW
Teo TIEOARREL FFPRI ARRERERNC K %, VA2 BV & 2T/ FOMKIEMEORE ZRlEEd. bbic, 4ER
SRS ME T RIFEE DK & E OISR O K ZRIE LTz,

Collection locations and years are provided in Table 1. " Soil-to-young leaf in ferns. * Soil to a depth of 0.05 m, ¥ a, this study and
b, Nagakura et al. (2016); soil exchangeable '*’Cs concentrations at soil depths of 0.10-0.11 m were used to represent a soil depth of
0.05 m; unpublished FFPRI soil bulk density data. ¥ Fine-root depth measurements were not obtained from Fallopia japonica or Aralia
elata at the study site; measurements were taken from individuals with similar height and site conditions in Ibaraki Prefecture.

TRRA S BT TER S 55 21 % 1 5, 2022
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fii & HeXT 0 T, S PCs T, FEAVINE Ao 7z (Table
2), MIMREEE Cs T, &I IFMEBILR (- = 0.058, p = 0.998, n
=10), R P Cs T, LA RICE BN > e IEDHE
BN - Tz (r = 0.566, p = 0.349, n = 10), "“'Cs T,, & HIHY
2R A PCs T, EHIMRIRD 2 D2 FIAA R E T %
HEFAIIHET, ROBO TH-> T,

Ln (Soil-to-young-shoot ''Cs T,,) = — 7.24 + 1.39 Ln (Soil-
to-young-shoot '*Cs T,,) —2.00 Ln (Fine-root depth) (adjusted
R*=0.8242, p <0.001, n = 10) (6)

T P
2 oc .-’
£ o .-
= ’
S 01 AE
] CS o °
E ° - ® O]
2 CB//
g o
0.01 e
iy ryC
T »
i e @ PA
] "¢ AM
2 e Al
2 oo00 L@
8 0.001 0.01 0.1 1
=

Predicted soil-to-young-shoot! 137Cs T,, (m? kg ')

Fig. 1. 10 O N RN B3 % LD S HEAD b
2 L -137 DA TRE (Cs T,p) O T & I
oD bR
Comparison of predicted and measured soil-to-young
shoot cesium-137 aggregated transfer factor ("’Cs T.,)
values obtained from 10 edible wild-plant species.

ek 2D I 133 R THREL (3HAE ' °Cs T,,) 2

ZHETBERET Ve Cs T, EHIEF PCs PIE/ EZ 0

~0.05 m FIEOAHNE UCs fF/ER, Cs T, (EHEF VCs

BRI/ DRE 0~ 0.05 m 8 VCs AR, 1) & X RPNIEL)

B, HHAE @ 0.045 ~0.062 m, © 0.070 ~0.10m, @ 0.16

~025m, CS A7 TZ, CBY3av7/, AE XT /&,

HINFA AR FIAZ R AM / aVF 7, AL TEF,

OC VY RUEYTA, PAUTE, O] BV A, W

RITOMEMIE U TdHB5E2m1RT,

Predictions were obtained from a regression model with

cesium-133 aggregated transfer factor (exchangeable '*Cs T,

as the sole explanatory variable. 1) Soil-to-young leaf in ferns.

Exchangeable '*’Cs T,, and PICs T,, are the ratios of young-

shoot '**Cs concentration/exchangeable '**Cs inventory and

young-shoot "*’Cs concentration/"’’Cs inventory, respectively,
to a soil depth of 0.05 m. Fine-root depths: e 0.045-0.062

m; ® 0.070-0.10 m; @ 0.16-0.25 m. CS = Chengiopanax

sciadophylloides; CB = Clethra barbinervis; AE = Aralia elata;

HJ = Helwingia japonica; ¥J = Fallopia japonica var. japonica;

AM = Aster microcephalus var. ovatus; Al = Artemisia indica

var. maximowiczii; OC = Osmundastrum cinnamomeum var.

fokiense; PA = Pteridium aquilinum subsp. japonicum; OJ =

Osmunda japonica. Dashed lines indicate that predicted and

measured values were identical.
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7272 L. Soil-to-young-shoot '*Cs T,, {7 — X #iP#iZ 0.032
~ 33 m’ kg, Fine-root depth IZFEDHMEDIEX TF— X
HiPHIZ 0.045 ~025m TH 5,

6) Rz TN SHHAND 'Cs T, Z TIT HETIVET
% L. (5 A (adjusted R* = 0.5900) & L (6) X (adjusted
R*=0.8242) ZFA#EEE I R VR E L HIMRED B 2 =8
Lz kickd Ves T, OfEEREE M L LIz e E A2 D
Nize (6) ROHME Cs T,, DEHDHREIE (1.39), #i
RO FREE A (-2.00) T, 7— X OHIPAN T “'Cs T,
. PCs T M KEVETREL, HIRENFEORETIE
INEL T8 %, . fedkD@E D SEEH Lz ti#Eh o
ZHE P Cs BO—EBOMHEI 2 FREEREVAHEEND B
TEND, YT EORME PCs BE2 7D 1Lk
EEDMHBLER LD, BFBRICKERE(EE Ao T
[(5) =X adjusted R* = 0.6181, p = 0.0043, (6) =X adjusted R =
0.7999, p = 0.0015], F 7z, R & FRIVEDEN D o2
DOFEZ A2 T2 NIRRT 2016 FHRID 71 (2
VTTI.ONFAAR, JaAvF s FEF, YRV
YosA, I8, BURAEK 1A, n=7) 2T Tl
L THHERICRERZIIE A - 72 [(5) K adjusted R* =

ocC

0.1 | CS

°
AE @ PRy
- CB

001 PA 7 eHI
o~
Al-8 AM

0.001 K ) -
0.001 0.01 0.1 1
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Comparison of predicted and measured soil-to-young-
shoot cesium-137 aggregated transfer factor ("'Cs
T,,) values obtained from 10 edible wild-plant species.
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follow the descriptions provided in Fig. 1. Dashed lines indicate
that predicted and measured values were identical.
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Fine-root depth influences
differences in soil-to-plant transfer of *’Cs and "*Cs

Yoshiyuki KIYONO"" and Akio AKAMA"

Abstract

The distribution of naturally occurring cesium-133 (***Cs) in soil can be used to predict soil-to-plant transfer of
cesium-137 ("*'Cs was released during the 2011 Fukushima accident). However, when the distributions of "*’Cs
and 'PCs differ with soil depth, the relative amounts transferred to plants may vary with fine-root depth, since
these roots are involved in nutrient absorption. Therefore, we investigated the influence of fine-root depth on
soil-to-young-plant-tissue '*’Cs aggregated transfer factors (T,,s) and exchangeable '“*Cs T,,s (Young-shoot '**Cs
concentration/Soil exchangeable '**Cs inventory) in 10 edible wild-plant species collected in Fukushima Prefecture
between 2013 and 2017. The *'Cs T,, values were strongly positively correlated with those of exchangeable s
T, implying that the distribution of Cs can be used to predict the distribution of *'Cs in plant bodies. However,
in species with deep fine roots, "*’Cs T,, values tended to be smaller than those estimated from exchangeable s
T, Since '3Cs is derived from minerals and is abundant in deep soil, such species likely absorbed large amounts of
¥Cs from deep soil layers. Relative to a simple regression model where variation in *’Cs T,, was explained only by
exchangeable '**Cs T,, (adjusted R* =0.59), a multiple regression model that included fine-root depth increased the
explanatory power (adjusted R* = 0.82). Thus, when predicting plant *’Cs concentrations using exchangeable '**Cs
T, it is important to consider the effect of fine-root depth.

Key words : aggregated transfer factor (T,,), deep-rooted, edible wild plant, fine root, Fukushima Daiichi Nuclear
Power Station accident, life form, shallow-rooted
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