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Development of the method for measuring the
concentration of radiocesium in Shiitake (Lentinula
edodes) log woods using nondestructive inspection
equipment and research on methods for controlling
radiocesium contamination in log wood cultivation
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B1E Fa

WEDORERTFNBEFTERONRERE~DODEER VR BAKRBRICHEIBEE RN
REFTEBIZONT
I WMROFEFHREFTEREF =NV T VRFHRENERICL D, BERIE,
WERE~DRE

INFETCORARFIIEEFTHEIT 1946 4 USA OFT —F > « a7 HKZEYD & LT, 1950 41K
X 1952 T X DF a—2 « VAN OIRFIFBERFE, 1957 FIH Y ED Y 7 VS H,
[FIEEA XY 2D T ¢ o R — VAR TR #E ST D, 1960 4ERICA D & 71, 1970
FRTIX 979 FE 3 ADR Y —~ A VR F BT R 2 1425, 1980 £ TIX, 1986 44 H D
F V) TA VRS IIEEHE, 1987HET T ONOIAL T =T HIRERSE 7 HERHRE ST
5. 190 FRTIETHTH L0, NP AARTHS. 2000 FFRTIIAFY ZDET T 4 —/L K
FRALERSRY O I PR E DIRIREE 6 fF G ST D, FThH, 201143 A 11 BIZHAELZR
BARBRICHEY, BEFH R HRBFOERIF <L) 74 VFRER L RSN Z L 9%
W, F b 7o U FEFRESERE, (Report of the Chernobyl Forum Expert Group ‘Environment’ 2006)
Enk, vrI4F (4R B MEFR) OF 75 100 knlIALE S 2 [FFEEIHT OB & Ll
5 10 HREFEWTZ R AR K ST K D E O L, AR K OBRE~OEFELZ RGH O
HLor Lz, FLT, 7AW, AL 2, BV N BV AR BRI BRI AR A A X
Nic. L THEROEELRLZITT-OX, XIVv—2, vnTE, V7 74FD3 »[ET
1986 29 —nu v N Zas L2 EE o 7 20137 (B7Cs) OREFRI64TBq D H 5, X7 —
1 23%, aTEFN30%, VI TA TR 18% L0 TR, FoMA—ANIT, T4 T
N, FA4Y, VD xz—, AU z—F AZHRERIGIRHIRDH -7 2 LBt S,

MR T, RO O L rbAE, AUTEREE, FREEEREE, BAEREE, NOVKEEREEEICH
WCREBZR A A 0 L T\ D . REERBEIC DWW TR, IO T, £ < 087D U RO
B2 RENEDRIEM E ZNZ2HET 28O EPEBREIN TV, &<, Bt a vk

RN (B (ZRIFRLICBAT L, ZOFA a8 Lo FAbE IR S 2RI g 2 7269 2
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Elipodz. LonL7endh, BILITBEEERE Sy (8 B 728, MEIXEMIO 2 » ARICIR
EI T, WEERES, MMRE~OULENBRSINTZOITH 2 7 H ThoTz. EHIGROYIME
BED#, TEENDHYORZE L COMPIEREREOR Y ALNEE L7220, BOKREEFEZ R L
e LTng. LIS, BV Y LOBSMERAE (F7Cs & 3Cs) 1%, RbRERMEL o> TH
HEETHY, MCs DR Y, XT—, a7, U7 T4 FO—ERHETIE B7Cs 35| & #t
EMEZSIZEILTVDE LTS, ZhDHOBGIIEEE R 1B Fi T b2 < FERO
ZEWFE R, HEPORBIARIZOWTIL BCs DR ENBIE bkl L TV % (Report of the Chernobyl
Forum Expert Group ‘Environment’ 2006. pp 29-40) .

BABRBEICOW T OFEEE (Report of the Chernobyl Forum Expert Group ‘Environment’ 2006. pp
41-46) \ZX D&, T/ TA VIFIEEORET, AW E A OREAECEM TR &\ F
P> 7 LDV AL Z R L, HRRERRRIZE T 2B U LAOFHENZR ) A 7 L kY, &b
B Cs FATREIREE SR TR ST DL FRICEW BTCs FUHREIRE 1L, 2028, RV —
H, FHANLRIEHSHh, THOOMMREITIFSZEORHL WD, 20 X51, BEHOEIRIZLD
BIE < ORE ST LT D03, RO RITIEE O LV OB YERHENTWS. £ LT,
FREMOBLRELZ S BT 5I121E, FIZHERTOTH~0BE L PCs OMBRIEOM G
D, FHRBMOBYE SHIEBESEL 2L E LTS, LT, FEOICORS T ORSREIG YL D R
P& ZOZFE - FEENCONWTHEREZIZZ D2 L, QERBRITHT 2 B EFEO R 2 R ES D A
= ALZHfR L, EEOREMELZEDSTZOIZ, HE VPRI TOVRWAERESR (B« FRIRIZEBIT 5
HORE) T8 DM OEMA D= A LEPHONIT L2 L, ZBITF TR0, BRMRIES &
LT, OFNE L BRSNS i RN AR LA MNET 2T, E02, ~NY—H,
VBT ERREDHED ORI E =2 U T RGN FE T D NER D D . QFFEDHMYA R
O £V FEM TR AMRIUCESW RN 2T =2 ) U I PRETHD. £ LT, HRHRERERRIZEB TS
B > U LA OBEME L R 2228 2 FEAY, B ITEB L £ OEENZ DN T E b
THIENEEND, EHELTND.

B Z2% IR & L CiE, BRI R R ORRESL HEF ORIV LY, BECCHIEY, Iy w L0 Y



U LEEUREB O R ENRBZZ b, L, THHOHEE, BEOWREFEED R Y 2 —/1n)n
LANTHEM SN SHE, HRROAEREIEEZER D RN H 2 Z LIIWA LN THD. ZDY,

PEHFHIR B O RE S, F=b )/ 71 U FELURE, NRBZRERUSTIEEREICITE > TH 2.



B2 F ) TAVRFHRERERICL BN EYWE (BURtEET VL) &0z
BB LI UMA, HBOBHLRIZONT

F V) TA VR IIEEHERIM D, O ZHOHHEBYRICONWTIE, £< OMiiHs
INTND.

1986 F-DF =)V ) 7 A VJFFEFts, %V THMEY =% MRy — 2 Barvs —F - ¥
Ay RO N Tk spruce MRNIZEWNT, M EFOBIRKOEE TiX, YCs ORSTEEIX 1986 4F
AR TR 2o TVER, DO LZOFHEORLITKAR L L TEREEIZGREITH
528, NUEOHWIKROEEMNOIX, BHENDOIRHTIZL & HWEEFEOE FIZLY . 1986 F LD
b O BURRBIREE SR S 472 2 L BAE ST 5  (Baldini et al. 1989) .

XOZHETIET =V T AV FURENSE, BAHEE T A (Cs) AEIREICERB SN EE L
T, Xerocomus (Boletus) badius, Xerocomus chrysenteron, Suiilus var iegatus, Rozites caperata,
Hydnum repandum?2 EFRMRAN THEA O = O T AE 217 T % (Karac 2001) . 2 LT, WCs BEIX
THEHYORREE, FEADNREBEAEIT SR, HHOKSy, SRR E, W< OOEREERIZ
WEINDLLTWD. SHIT, 1987, B/ A =L M D3O D Fp 2 $HERAR LI 31T
DI PECS A & ) AP OGS ECSIREZ R L7z & 2 A, FHRIRICIIT 2 CsIH MR I3/ E A
DERFEZRLTZE LTS (Kammerer, et al. 1994) .

THOIX, AAROFR TR LA 2E 0, fll), LHEZX5C, YCs, *Cs, “KDor#T
EIToTEY, HRTEROWCsREL, WEREE— AT <0.6-175Bq/kg O TH 722
L, BEFOYCs RENKLENST-OE, EIZELE (0-5ecm) ThotoZ &, VX —EICE
ENDVCsORIE, KEOTIHEE LV bHEBICD o7zl & fWTh0YCs JREE, —MICE
DZHOZNLY HIXDNITE -T2 &, 19894F & 19904 IZER I S AL7=81FED & D Z D'V Csi
FEIX, < 4-16,300Bg/kg (Wi &E) CIEFICREIRERH-T-Z &, ZHE LTV 5(Yoshida and
Muramatsu 1994) . i\ C, HEGHHECSIREE 2 3Bl 2 BKZ B 52T 572918, @R L 72#ll» 6
BWML7E65OE DV TNk, TOREAOEREFTGIIL U T4 D208 D 7 — 708

K#F, V& —E, ZEoLEE (0-5m) , ROLHERE K 5em) ) L, RELOZOINKRD



EWBICS O E 2R LT, % L CK I NV—T DOV BITIRERIT5.5 - 13OFPHNTH-72L LT
% (Yoshida, et al. 1994)

[FIER DAL, BREEGUOFEIE L LTzl A # oY ICsOPRE % b & F T O 38HBIE T IR
TIRARFR: SN A X7 28 L, YCs, *Cs, *KEFHA L7-& 25 (Shimizu and Anzai
2001) , 7Cs <0.003-61.1 Bq/kg, “°K 378.7-667.3 Bq/kg, *Csidfthi S nieino7=. £7-, VCsiEE
] (ClbifeiE - ddb, BESE, B, s, PEL WEL UM IS L OBt et o7 &
A, BITN—TWOGENBE T N—TANOGBEY bAEICKREholoZ E0vh, WCsIBEITE

INOOEERFORELZITTNDHLEEXLNATND

—J5, MR, EIZET AT Y T OMMPEEREEICAIET S (EOmmR, BARERDRY, B
BT I 0% E 9 25) Wi 900 m® Maleshevska [T, F /v 74 U SN G 22 FRGHE L
ToHES T3 MAITOERY A NERE L, 72D 7 Quercus petrae Liebl H OERALEI P7Cs JRIE &
T DR ~OBAITRE (TF) AR Z2bh, BE>HE (B < 1) >HESE (EE >
3em) > EVD K OICKEBIE I, FIHUCHRE LT ARSI bl U EZ D75 YL 23 LEBR I R\ 2 &
5, BCs DREGIEITF =/ 7 7 A U FHEOBRITERE R A SNEH SN bONR, BELTHDZ
&, F T TR ED DR 22 % ORBIAR~D YCs DIRADET= D A B = X LIRS OHLDY A
HTHDHI L, %R LT D (Zhiyanski, et al. 2010)

F V) TA VIFIEEOEELZI T oA —ANY 7 TlE, 198448 AN 5 1989 4510 H £ Tic
Ta AT —</7 I (Styria) 3 FT CERIL L7 @ HEFE 118 i (668 L) @ WCs G &%
yARXZ b A R —=THELZLEZA, FEAEODEDZDOCsHEHREITI198649 H (F=1/
TAVFEFREER) LRI L7 LT D (Heinrich 1992). & 512, WCs jBYERE <, &M
JEREL, BHEOEEENE L, pHIENMELS, £ L TRAEBA 4, LIZKOERDRWE
&, BICs ORI ATREE N 2 72 Z & ZmR LTz, ZLTWCs DX D Z~DIFYRIE, BREESRM
RTHEOFEL Y X OB T LFOFMENRE VY (BITHEAREW) LTS, —J7, ¥K
DOBATEITIRFEH UL E - T 5.

[FARIC & D ZHAIC X DHUHME Cs DI IAFIZHOWTIE, F v/ 7 A VERFERHZEAZ YT T



HITHhITEY, o7V TMIHIBEMNLHLT2Ear D& D2 &0 HEEF o 134Cs, P7Cs,
WK DHEREZIE LTI 2 A, Faripx ) a TCsEENRLLHZ L, HENLLO K B AL
Cs DIV IAI LA L TWARWEIICRZAZ L, FLTHEFOCGEARELEZDZIDCs EH

EOMIZIXMEE CTE 2MHBEBRITE - 7= LG S CTu5 (Borio, etal. 1991).



F3H TN TAYVRTFHREFTERIC K D FHFMERBR~OHBF D EERXRIZD
WT
AREIK &L LU LEEHIONE

7 4 T2 RTIE 1990 FARLARE, = RVF—AFEDT-DICKEREIOFERANEML TBY, £
S D REOREIRITHFEROFEIICHH S CTE 2. £ L TAREKRITGHE L2 AE0Y —HHE
FOED D VCs {5 A M S E D ATREMEMENZ L 2R LT, S OICAREIKIE, Btk 2 18
HOABHICBWT, A2y Y31 Pinus sylvestris L. OFIEEIZE £ 5 BCs OIEMEEZ KT &
7. ZLTC, KEEFLEEAEIARICE D ICs ORMNZE Y AAZEZBD SEHZ EERL, JK
AN L7t OFRMIEAEIC T 2 WCs TEEOIR NI, MR S D35 FTOR BRI G 72 )
IREOIK (RES) T 52 L TEMRTESL LTS (Vetikko, et al., 2010) .

AT = —F T, MU A OB Cs (WCs) OERER L OPEIHIRT T2 Cs /A& LT
D, BATA M2 A NORKEERRA Ei L7z, ZO/RER, X M A MEEEHRIC 2% 5
T2 N4 @ ¥Cs WERIFTHI 15% 2 L, B4 T4 b 2-4% %ISR L7=25481%, b
T A OWILHRITHI 35% L 72 oTe. ok, NV b A MEII X T AREBMEIZFFRNCHEET 512
b, KGNRT R ERBERIEFTZ LD, B4 T4 FoFHANREE LWVWE LTS (Ahman, et
al. 1990)

EDICAY = —F ORI OFMAERERIZBWNT, 1992 FizH Y v A (K) EEZ 1 B (100
kg/ha) i U CIRERE D ZHFAEIRAK 3 i (W —Calluna vulgaris, 'V > =2~V —Vaccinium vitis-
idaea, ¥V~ —Vaccinium myrtillus) &, BF*EE B 4 FE Cortinarius semi- sanguineus, Lactarius rufes,
Rozites caperata (Cortinarius caperatus) , Suillus variegatus 0 '¥'Cs iGEVEREFE 2 M17E L7-. K JEBHZ Ji
LB CAT LI & B X D YCs OB AT, KIERIZHE L COARWRIBR L0 AR
(AR o7z, EHRD Cs 1HMEIRE I 21 - 58%, AEHTIL 40 - 61%, HRIX & bRl LT K k4 i
L7235 OBEEOFEIRTIX 40 - 61% Ko7, VCs HMREOK M, HEHEL Y b TX
D—BLTALNED, TODRIITRTOETHRANMCAETHY, MBI Tz, K HEltic

L OEH LY D VCs TEVERE DR RIRIT, KR ORGE & & bk Lens, R 17 48 o



2009 FITITETEAE ThH -T2, 2O &b, KIERZHMARIHEA T Z L%, HHCEEA~DRK
e U AOER-EWD SELHOMY N RN EMNMR THL EEZOND E LT
% (Rosen, etal. 2011) .
TN T T — (PB)YOERIZONT

International Atomic Energy Agency (IAEA 1997) TIX19974F2 12, F =)V /) 74V HOZHE%
AT Te MU CARPE STz L 7 SRR D BUNPECSTH YL A AR 5 72 O OPBOE HIC DWW TIi&E A 38 2
wole. A—=ANVT, 770, RA4Y, ¥y, "o HV—, /JVvyxz—, XF)L—, 1
THR, vITAF, A XV RRELOET, PBRELCEY (4, ¥, K L, E, K
&) LZOHGEOBREE U MREAZTIT o3 E L THEHT 2 E&EL21T> T& 7. PBILAEYE
BESTCTEMMET 2BRICEEROIX, TOHEEOAREETH 5. PBOLFRIZEN & HIEIZ SN
TEZL OWZEMTONTETERY, EBHOEEE, F&, ABEZHRIATOATE TS, Ty
IZBIL T, v 7 /8 (Fed [Fe(CN)6]3) 1T OFKE SN=PCsOMfE~D I Y A & FHIE L,
KNS DOBREEZMREL, BHEORIERL 2V LRS- (Nigrovic, 1963; 1965) .

PBZ% 60 H M@ MR L 72 7@ 13, = ERIIMRE SN eho7c 2 L2 MiE L T D
(Richmond and Bunde 1966) . t FDOBIFEORTEE & L CHEAW DT v M2% D=y 17 xn
T AW EIEE AR E SR A 1520 MG 2 CREA L. TR, B, R, MR, M. RS
B ORERE OB 2RINITE 21T o TofE R, B LITRRO bie -T2 LTV D
(linuma, et al. 1971) . = L CIAEAIZZ =1 v 7 Ak MU 7 AN A OBAETRICHEAT 57200
BRI E L TERRINTND ZEICHETLOIRETHDH L LTWD. Thbb, Ay T T
N—DNE~DFEDFREMZ E 25 LT, 7= 7 AbTF b U 7 AR 722 B sl O [R5
EAE LTS ppmETHEHIN TS Z L Z2H->TEBLS ZEIFEFICEETHDL ELTND
(Anon, 1969) .

Fio, TNHOZEE, PBILEWINAMEE Y U AOEM MK ERD L ERLTND. £
7=, PBIXENMY DREERCAE IR A KT & T, [ARRIC, PBA FEBRAYE 7o IXRRENICHE A L 724
a, CHEEERERD bW LA RLTWD. £ LT, PBEMHEM Lo OAFEY % 15



BLTY, AMOREICHELEZHAZLITRWEEZLNDE LTS, 7, 19874ELIFE, |
A, A—ARMVT, I NVT—TIEFESH~OFEAPERITHAGRINTWD Z ERREINLTWD

(IAEA,1997) .
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2011 4E 3 A 11 HIZHA LIZHRAARARER Y, MEE R ETOEKEZFIZRIL, £0

FEE D ORI A AR D IRWEPIC RS L (X 1-4-1.).
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Fig. 1-4-1. Results of aircraft monitoring by MEXT and Tochigi prefecture as of July 16, 2011.

(Air dose rates in the area previously measured by MEXT and in southern Tochigi prefecture)
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—J5, fREHE IR IRETOFEK OB T, BHEEEO R (80%LLE) 23 ipEic
EIZ, KEPEICHERIL, WS OFMOBRE~OREL, FxL ) 74 EHO D6
DFEH LY BIXDNNTNINZ EBHBNE 5T D (Steinhauser, et al. 2014) .

WRE IR IRENOFKIL, A X BEEOFME Tl % 257 Quercus serrata %
Hls & L7 bR LA & b & 37 5 AR IGYR K3 o 72, & <IZ, wdbHs, e
W, HEEL, sy, ST RO - U ERS OZIERIRICE 2 EWNRRDES A &
2 T JFORBAE HEC & 2 BT 1L U I BRRA 2205 B R DT, 20720, JFARIC
KBV A X RIS, IR IFEEITEATD 2010 £ 12,460 b & BT 5 &,
2011 410,735 b, 2012 428,426 ~ > % LT 2013 121X 7,707 b EWE L T\ 5. B
IR D EEZNET, BEARESAZ 7D 3 REMTH Tz, BEE, AR, KEEROKT
MREL, BERITLELY, TEROBELIALLRES LTS, 2020 FHAEORE
JEARE D A 2 EFERIT 5,396 F o Th D EEOXEUTR L TRV, 27 T FURMHKIZ
DUVNTH 2010 4 TIEAEEEY 237 /A (7 XX Quercus acutissima 1% 243 F1/K) Th-o7-
23, 2020 EHE, ALiRE 2 bk < ALB B LAL O K R TlE ) T 247 F/AR~576 /A, 7 X
F 280 H/AR~675 F/IAR L 72T D (WRBFT. 2020 50 2 SRR IARPESLAREORE (R HTAR
FEWAEPERC R RERMEE, 20214E8 A 31 H)). LarLans, Zhddb EFTaE
FHTHY, R 3REOTERCRIEGA, @EE T IREITFLAEIIN XY
7 XX E LIEBADBTOATEY, Yk 30 45 TIX5EHE 500 F/ARDOlitgHr & 722> T
W5, 2 LT, HREN ORI OME 245 CTILBIRAERES 2 AT D Afiks 2% 250 /A
BELZ2oTVDICHERV. ST, 7 XFFEARITMERS TR TR s T
TEY, g A2 HmREICE L7z BAREHSERESICHWONTE 2, —F, RAETA
27 RAEARE, U, dbFEZ RS RETa IR EE LTERINTE . Z20#E kL
LT, A X TFIETIE, 1ZEREZRKLTUAZ T FHEREZRAE ST D 8EE T
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D0, AT ZIXRAKIEEOFE, EEEMOTREERNES THDHR, 7 XXOHE,
RAMEE, FRCEFORAKIIIAME BRAFEELSCTV) THY, FEHE» Oz S
NTELRERDH D (@D 2014).

A BT RARFE TOERER (2020 FRERE BT A X A AR 448 3 AT EMOK
PEB RECE BB, S 2 (R FARPERREERY 13, FRRR: L L, AR v 1 4
TAPERIT 5396 Rk, RAEEED TT%ETHD LTS, LLARRL, HAKDKR
ARG, BRBEEOEFEEICH D, 277, 7 XXEFl b LT IRERFEARDIGY S K
SHEBL TS, ZOXIRIENLHIC, BEE—HFHRENFIILD, v 1447
JEARMRD G Cs DRE, KOS Cs IFYERMN B, FRICHIT T oA & 7 ERESR:
LE, EOXD RHEEMR L T DRIER LRV b EORET A Z L& L.
FEARR OBSHEY & U b ORREVHES I - IERBEREERE OB

TG EAR O RGE Cs I|_EAZPNET 2 5L L LTE, BARZEBRHIMIL, Fr~v=17

DOEEARHERS I Vb U DA (Nal) > FL—a s« AT ha A—F—5Tfig
Wrd 2 FEN—RIIITON TE . & ITH IV~ =0 B8R A I ARATRS BE 23 i
H DD, AN TORGHE Cs IREMD /T Y X %272 T 572DI121E, £ DNAREL
BL, RAZEDL, SHICEPIHBITMT L THE LR TIUTRGRNT &b, RERY
T ERIN RSN TV, 22T, BARZ BTN LY T, FEARZEOE FOIREETHIE
TE DHMIEMEEEORB LB IR Z L AR LT,
FEMEREERE 2 AWV AR RANFEAR T ORIE L HFHHEIESR & Y A ORE
BUE, JRARMOBERE SIS RM 25 3 KM AE L THEL TS, LnLARRDL,

ARMDIEGDIE DO E PR E WO BRI G OFERF IS, REEEE DA LA L
ZbDTH-TYH, ZNODRARZEEEMTHRAE LIZSE, FERELRLIGENELT

Wb, F7o, AREAREMH L CHEE LA LT 7RIS — R A& FE%ED 100 Bg/kg % LA
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LN VX LIERONARMBE L 2> TS, 22T, WHARRAFAMIFA S ORSHE Cs H
EDNFA KD T2, RNZERBREDR RS 3 HIKT, SREZ T o F MR L, FAL
LU CHFREEMAIE E 2 W oA 21T 720, SUEHRIEIER S I A OfREZ I 2~ 7.
A Z T RARBEREIER, 26 OB T U MEBR R

TEE Cs (IZIHRe S NI A Z T IRRR VA ZTIETEHBITRBNT, A 2 T s 2 18TE S

Bk S EHMENDHD. B 1 BTF o)L T AV EREOBIEE S T LRI oW T
WEOEFIAZFTELIZL A, T T T — (PB)YDL T 7 AWNAERE SN ST EV
Z L, ZTLTPBIIFESE, NME~DOEENENZ L, £/, B4 T4 boLBUHES DY ¥
LERIRER TH D Z LTV 5. Fiz, MBS R ETT L, VA1 Xk
Bz o PB AL, BBICZ AN TE 2D, YZkmEick WL, - /ARG
YT N T T N—OE, WNIAATOEKEIZ PB 2SS v LAY —T 7 40
% — (CSF) BX O v O RAFHA L7z,

A BT RERBIZIEER, 1ZEE» D OB v MEBXE

5 — R ST R 1~2 FOMIS, JEBRARSLHRALHIE T, 1272506 D

TSTE Cs 153 2B < BT, 1Z125ICBRL Y — M2 B LTV iens, Bk — MBERIEE
5Tl FRBGRITTES L0 R A ARE LORETFFEDOTHNE Cs IRED W EDRERH Y,

BIEL — PR O MR L, A F 7 RS U T O Al 2DV TRES L7z,
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B2 E SOIBEEARRFTOBSMEE Y Y LAFHAEEORFE L Zh
RO EAKREAROEIE

JEARF OREHEE > T MRERIEICEA L, RO & FEMERALEE OB KO
JEARMRIZ I T DIRAROFEARLL &0 £) I >\ TOMEE % Fig.2-1-1 IR LTz,

B 1E X OZHREREART OB S Y ARERIED O DIHABREEE I
£ 5 &M ORRES

LI

BUE, — AL O B E O FEHEIE 100 Bg/kg LAT & 72> T 5 (BG4 Rk 24
4 H 1 BRAT). —, BRFERNOIHAE LA X~ tEt v v & (BUF Rt
Cs) DOBATRENZ OV TIE, 2012 FEOMNATBAEN. BLENLAFZERRFEIE BRI AT IERT
DL &R, WA, KL, BER, TEOA R THEM S B RS 2.0 DEN RS
7o (fRH, 2013a) Z &0, JRARICE FNDHBEHEDEIL 50Bqkg LLFTHDH Z & BUHA
L7, ZAUTOWT, MEFTIE 2012453 H 28 A KO8 H 30 BT & ZEAK
OVER R 35 11 0D 224 T DFRAFERR E (Z O\ T —HBeE 2 26 Ul L7e (BRMOKIES - FRIEF
JT, 2012). & HIZ, AREFT OEHGEF R ONT & 0 Z RT3 2 2011 45 10 A 31 BAFSC
£ TE O ZFEARKROERAE T O BEYEE > T ZE D72 O 515 (BRKES - R
BPPY, 2011 fiE) ] (kD &, tERAiD & D ZFEARDOHRAEIL, kikz TEL TS [E-—HHT
FroBEH 10ha AT OFEMEZ 1wy b &L, MR ER%) &0 ZFEARMNL
KINS T B IIISIR 3 K& L, B ARZEER L THE A N BRET DB &2 PRl
BE L Toth k2% 5, &H5. —77, 10 ha DFERMKICI T 2 FEIRISLAREI T
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North Kanto and North-
Eastern Japan Forest
for log woods

. |

Consideration of felling

t.

*k Air dose rate

*k Concentration of radiocesium 1n soil

"4 Y

Conventional test method New inspection method Contents to be cleared by the new

Processing and measuring inspection method.

log wood o sawdust Measured as log wood Correlation between the results of

Measuring device - germanium semiconductor dete(_:tor

% Nal (Tl) scintillation M o device meqsureme_nts and non-destructive

casuring dev testing equipment measurements.

spectromete.r *k Non-destruction inspection

% Ge (germanium) device Investigation of the appropriate
semiconductor detector e.g. _ number of trees to be sampled based

on the contamination status of the
l local log wod forest.

Pass or Fail Judgement Pass or Fail Judgement
Value of logs where the
Logs up to 50Bq/kg pass concentration of radiocesium
in the fruiting bodies does

not exceed 100Bg/kg.

Passed Rejected Passed Rejected
Uses other than log wood
Used as log wood Uses olher than Used as log wood Logging, tree planting
log wood Felling for sprouting and
renewal, etc.

Fig.2-1-1. Development of a method for measuring radiocesium in log woods using non-
destructive inspection device and Conceptual diagram of the number of log woods

surveyed in felling forests.
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10,000 K CTH 5. FEA (EX90cm, EE6cmbll) TFHELEGES, KA 1 AD
KD T~ RKGDHZENTEHZ Enb, 70,000 K25 80,000 AL 70 b, DFED, JFUKE
TR I ARZ BRI L TH L~ =0 ARG Nal (T > o F L—3 g S AR
Fa A —=2EToHMrL, 50 Bg/kg A FORERAZMGIZE LT, REICHEHT2H1GI2RB 0
T, HHEL7ZSHE, 50Bq 2 K& < EFSSE, HIEUZOWTOREENS D Z & AR
SNTET, Lo, FHEEZM ESE 5720, RAZEBMbE L CHIET HHIET
AR AHEIMESE D Z L%, 2RESCEMmNOHTHRETH LS. 202 L, BiE,
FOKEFE O THEM STV D IEBERAIERE I L D HEFIE (Niheietal 2015) 725, JFA
DR Cs JEEHIE &REB O X 2 EHEER BRI TER0nne BT, Mk
FEWFIEITIENL D, 2014 I Ge AR i & IR HEE T O MIERE R @ O EBIA

v, BIERM ORI D ATRetE A2 R~ 5 & &b, JRARDOEHR (HE) X0 HE
RPN R2R D Z L 2L LTVD RIS 2014). ZOZ b, FEARFAORIELLE
DFSE & FEEDFAMDIFEARIZIBNT, FEMIERA LRI X 2 B E Cs WE N EALRIRE
DB Z AT D7D DOBHFMIIE A Fhi L 7.

MEEE ITIE
BERUEAR

BERRFR I AR L 2E CHUHME Cs DILE BN D IO 27 T SR 2k LEH L7-.
WEE IR IIREBITEROEELZ I TV WEAKRE LT, FKHRFE L ZRIBPED 2
ZEMEH L.

Btz v v ADOBIE
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FERHE AR A 1 TR B B (R D o v BRI D v v F U — Z i ((Ce:Gds(Al,
Ga)s012(Ce:GAGG)) LAT GAGG) & ¥ERZIHRF A bWt 280 U7
FRIELEE 22 AV, JFURH o 134Cs, 37Cs DFHER (CPS) #HlE L. 61T, kL
JFEARZBPIWIC LT, A 3—A —V—T 2 RO Ge P8R HZR y A2 b

A= (LAF Ge ¥8 KM H&) 2 MWy, Cs, Y'Cs @ Balkg ZHIE L7z,

JEAR 2 #E U 7 B HE AT R IR

JER 24 U T A IR RRIA 2 BT D12 H T2 - T, & 5 U sERRBI I RETE Y 2 5
JEAR K OV X FOR DU Cs IOV T Ge 8RR 8 2 W C P BIC A Lz,
7 XX TIXEEIRPEIT Cs 73<2.97 Ba/kg, P7Cs 73<3.1 Bg/kg &M FERELL FTH - 7=,
AR E < BHESZ XL %Cs 23<3.98 Ba/kg THiItH FIRMELL T TH 727438, Cs 1% 8.8
Bg/kg Bt &iuiz. MiARBRRITEE 7 X 0% 3Cs 2% 12.9 Bg/kg , '¥'Cs 2% 31.9 Bg/kg #iH
STz I, 27T TIEHAKHEPEIL 4Cs 53<3.22 Bg/kg, *'Cs 73<3.89Bg/kg LA FCTH Y,
W BRR FRRIELL T CTh o7z, MiARR S < HHiE =7 713 ¥Cs 73 11.7 Bg/kg, *'Cs 73
37.5Bq/kg B S dviz. AR R EE =7 Z 13 P4Cs A% 9.44 Bg/kg , ''Cs 78 34.9 Bq/kg I
H &7z (Table2-1-1). RIS, JFORDRE 7> & DA T T OIS E D15 Y /3 A % 1042
LTELLERDY, FHKRFETA Y F=TErZ—0 1P (AAKEED 2014) (1 A
—U 77— b ERMEEOEM, FUNFILM ) Sl E 2 H U T L7oRs R, K
DR PERE DB (OME D> B INEEL) 12545 L Cnd 2 & A3V L 7= (Fig. 2-1-2).

L7ed o T, WO ERERIEERITENEL e =— A RoOBGEHE L, ool
(I Cs R RROERSH 72V 50Bgkg & 725 X 9, & B IR FEH 3k O HU i 134Cs,
BCs IRBWRIK A AT LT A F v v 7 E=— V8~ E L, HERE O NI~ S

721, GKF15%DLKEZEE 088 L7220 X OB AE LT, Wmasifte =—18o0
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MM cEs L, 2E0ES%E90em & L. ZOX ) RGENEET NV ERDEE, &
EANZK (12.18 ke, #ME 14em, WA 13.1em), H (8.08 ke, #ME 11.4cm, PR 10.4cm),

/N (359 ke, AME89em, WNEET79cem) D 3 FEFHA YR L7,

SO, BEERERIROME (BKE, BE, B Cs DIRARNS ) ZFHAIC

% 1\, (RERE S OBRLE 2 ) T [FRAZ AV, B &2 BRO 7B HLR & L CHER 15 em,
12 cm, 8 em (ML L7=Dh, ZORIEHERREHIN & FEE, BOHE Cs BE R0 EREH Y
100Bg/kg & 725 X 9 HURME Cs IR &2 A0 LT B &1, 20 Eb AR Y =F L > (PE)
7 4V AT Z & THRIC R ZA E BT Cs DB AR < 2 & TR & L.

Z D%, AN &GRSR EMHERILT 7 2F > 7 (FRP) ML L, MEERERIFE L.

FEAREKBDRE

JEAREGKREOREIL, 103 + 2°CIZRE LImA—T7 VN TEINMERE L L72 D F Tlgd
HAERLEE WD & L b, HRREITREMmAUK S (KK T = » 7 —SK-540A) T
ORNE A2 ATz, BBEOK MBI DN T, RERER O ARZ B LENG, £z, Bk
% IR BANEE LA b EMmZ 22 & I L, [F— S TSRE LS E A H L7z, AR
KGPEFCHIER, B - MEBIC/EIL, Mk TRE Lz

JEAE B ORITE
JERGIET (FIARIR) o Om BT, HEENE LKERIC L DEROMTIZEVEH L.

R HEAT
KRN OE O RIE, ORIGIN 8.6 M L, £alttz 20 [BILL MV K LAIE L7=
WHME + ERERZE TR L, HBEUFON (/L) [2X 0, HEIREE EFRE K

O,
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i R
WARBRADFEAKICAET TS 27 7 FEARTOEARL BtEE L v LD (FH

AE)

AR 2 @5, Y, (KGR 050 J71%, 2012 45 12 A 28 BBIfED%E
BRSO CCEREE) 12X VB ZR, 02-0.5pSv/hr OHIX (KWRT%) % &5
uiilX, 0.1-0.2pSv/hr OHIX (&< HT5) &G LXK, =0.1 uSv/hr 01X A {5775 Y
X & L7, RIS HHiDaF ZHEAMKIZEBNT, ZREIERE 5 mENOINAR
3ARTOEF 6 A% 9 A EAITIKER L, 95ecm O ELFEAZ KRNI ANS 16 K, < 5T
SRS 22, AR 38 ARE L. Y LRI RES Sem & K EICHH L2
L, V0 lem MR TF=— 0 Y —ZHVTERBICL, 20w U XU BRaICHIL, Ge -
BRREE y AR b A =2 EHWT, A Cs BE (1MCs 3L ON1YCs) Z#HIE L
7= (Table 2-1-2. ) . JERE 7K SR 1L &% Ye sl C 141 40.4%, FKAE 43.0%, Fe/IME 37.6%,
6=1.71% & 72 > = G Y IR OO JF A G 7K R I TP 38.0%, Fie KAE 45.0%, /)Ml 31.3%,
6=423% L 7g o7, HEHE Cs IZDWTIE, @G YT 34Cs & ¥7Cs BEF D FAMHE T
166.7 Bq/kg, fix XfE 314 Bg/kg , #c/IME 62.6 Bg/kg, 6=58.04 Bg/kg & IXH & RNR L.
—J5, GG T 3Cs & BTCs HEFOFLIEIT 36.6 Ba/kg, A NAE 59.7 Ba/kg, H/IME
19.4Bq/kg , 6=8.87Bgkg LIXHL XTIV E DD, 50Bgkg LAT & LLESNREEL TV
LN LIz, EBIT, F—HUEOEE: L7z I8y, JRRI LDt v
AREIZIE L DX BAH B, B Cs DR AKRIZE T D BE AW RNINLARB O 5D

XHALNE. O LD, FEREMINSEHET 5 LEENA U,
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Table 2-1-2. Distribution of radiocesium in log of a highly and a moderately polluted area

radiocesium concentration

Height Highly polluted area (Yaita city) Moderately polluted area  (Sakura city)
Tree  above
No. ground  waier 1340 Biog Mog + 106 Water 30 Blog  340g 4 0g
(M) content (%) (Bqke) (Bqke) (Bqkg)  conmtent(%) (Bgke) (Bgke)  (Bkg)
0.4-1.6 42.0 42.5 132.0 174.5 36.3 8.2 24.0 32.2
1.6-2.8 41.7 38.7 123.1 161.8 41.9 7.6 25.7 333
2.8-4.0 43.0 50.6 142.9 193.5 34.9 10.3 343 44.6
4.0-5.2 38.1 34.1 113.9 147.9 39.2 7.2 23.2 30.4
1 5.2-6.4 - - - - 34.6 9.3 27.3 36.6
6.4-7.6 - - - - 39.7 5.0 14.4 194
7.6-8.8 - - - - - - - -
8.8-10.0 - - - - - - - -
10.0-11.2 - - - - - - - -
0.4-1.6 39.5 30.8 90.8 121.6 38.4 6.7 21.0 27.7
1.6-2.8 38.9 37.9 109.3 147.2 41.1 6.3 26.7 33.0
2.8-4.0 40.6 35.1 128.6 163.7 39.6 9.2 27.7 36.9
4.0-5.2 40.0 27.1 101.3 128.5 33.2 8.2 38.3 46.5
2 5.2-6.4 38.8 29.5 93.2 122.7 33.2 16.2 41.5 59.7
6.4-7.6 37.6 43.7 138.1 181.8 34.1 8.4 31.8 40.2
7.6-8.8 39.6 50.6 139.8 190.4 31.3 7.6 21.1 28.7
8.8-10.0 40.0 58.5 178.9 237.5 33.1 8.3 254 33.7
10.0-11.2 38.9 76.3 237.6 314.0 36.8 5.6 22.0 27.6
0.4-1.6 422 23.8 85.6 109.3 45.0 9.3 20.3 38.6
1.6-2.8 - - - - 44.1 11.0 29.9 40.9
2.8-4.0 - - - - 44.2 12.8 32.5 45.3
4.0-5.2 - - - - 43.3 10.9 38.8 49.7
3 5.2-6.4 423 50.3 160.1 210.5 38.9 10.7 24.2 349
6.4-7.6 - - - - 39.9 6.0 30.5 36.5
7.6-8.8 42.4 16.8 45.8 62.6 32.5 8.5 20.1 28.6
8.8-10.0 - - - - - - - -
10.0-11.2 - - - - - - - -
Average 40.4 40.4 126.3 166.7 38.0 8.8 27.7 36.6
Standard deviation 1.7 14.7 43.6 58.0 4.2 2.5 6.7 8.9

Water content of logs was calculated for 12%.
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GAGG (EMERERE) & Ge B ikHIs L OFEET

WA RN O Cs D HHGYHIE TH 2 & < LT DFUR, (K75 Yl T & 2 i HRTJFAR
IZONT (WTHILBIEAREKE 40 - 41% D & %), GAGG T20 [H# VX LAELXIBZ /2>
7o WIS, R LEREARZ 1 em IBICEREI D IC L TEPMEINE LT, Z0B»3 KM% Ge
B Has CTHIE L, 50 GAGG e FEEME & OMEZKRD-. ZOHEE (Fig. 2-1-3),
FRBAMRENE R=0.977 L@V MEZ R L, FEREEMRAIZ K 2 HEIE, Ge /AT icARUA T AT RE

ThdHI PRI NT.
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Nondestructive inspection (Bg/kg)

60

50
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20
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y=0.9193x+1.55
R?=0.957 %
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- it
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e
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-

0.0 10.0 20.0 30.0 40.0 50.0 60.0
Ge-semiconductor detector (Bg/kg)

Fig. 2-1-3. Correlation of radioactivity on log of Q. serrata measured with Ge

semiconductor detector and nondestructive inspection System
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HBEEREEBCBITIDFEAEEL BG (Ny 2775y F) OBE%

TR IRPEEIE R 2 L, JFUKEE L BG OBMRZ A L1-. ZORE, FAEEN
WS BGOA DUy MMRIZEL, EREENEWE BG OO v Mamd 7z (R=—0.918)

ZENH BN ET o7 (Fig 2-1-4).

(3E : f#35) BGIZOWT : FURD BT AEILIE 25k b B BRITIE, SRIRIFARZHIE LB ét
B D B RE RO F R (BG) 27 LK LENRH S,

K
C = W(rs —rbg)

C : o o v AR (Bg/kg)
K : PSR E(Bg/cps)
W SRR O H & (kg)
75 ¢ SGIEARDFHE (cps)
Thg © BG DRI (cps)
BG [ZHER G DBELE RIS U TR T 2720, ZOREFFEIZHVS BG &

BRADENDD. &, WROEEZ —ELT D506, BGIXERIZORAKFT S, AW
TiE, BEEDREDS & T, FRFEMGIEA (BEE JRFIRERORE LT

TW7eW) A LT, FAREESE BG OBGREHAE L.
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340 r
R=—00918

335 y=— 0.2702x+34.35

33.0 r

325 r

320 r

315 ¢

Count rate (cps)

31.0 r

305 ¢

300 1 1 1 1 1 1 1

Weight (kg)

Fig. 2-1-4. Relation between weight of logs of Q. serrata and background count

rate measured with the nondestructive inspection system
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FEARBR AR I B U T DO ER R (R4

Fig. 2-1-4 OFRBRFER NS, JFARDO K SIZI U T CPS 5 Bakg %R 2 g iRk
(Bg/CPS : K = Ge pHriExEE/EDOFHER (HOFHER=EME— v 27 7T v NHE))
I T D LRI, 2072w, (RERERDGKER 40%HEG YRR 2 HERIC 3 A,
B A% 3~4 » Akl L7o B /KR 34% G iR 2 HERIZ 5K, € L TG EE > v L8
Gk (BAKRE15%, HE 0.88) A FE L7 EMRFEHIR 4 B ERIZ 3 REHE L7z,
T ORER, BRI OERFIZ L0 PR E R & SRR R L OEIFEROBERITR RS
ZERHLMMER ST (Fig.2-1-5). ZOZ 0D, HEROFERFOEKELLIET D 2
&, BREEZ P LT AR ERERR S LETH D Z LN E o T,
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Radioactivity conversion factor (Bq/CPS)

180

170

160

150

140

130

120

110

100

90

80

Weight (kg)

Fig. 2-1-5. Difference in log wood weight of Q. serrata and the apparatus

conversion coefficient classified by Percentage of water content

| Logs: Water content was 40%.

A Logs: Water content was 34%.

‘ Standard sample : Brown rice (Water content was 15%, Density is 0.88)
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JEARE KROS54

103°C + 2°CTHE —/E & 70 % % THRMEEE TR DR IE, B £ 73R 2 1
WTOREETH Y, IEFMEERANE LR CIIBIROIEREZ B 270 5 2 L3I iR 722
WELRD. ZOZENDL, RMOKGMEIHEH SN TND, ERAIKGF 2 V-7
rBIipolz. JFEARITERRPE T TR (8 ARMER, ER 15 12, 10, 8cm) D4 1A
ZHW, 8 ARNSG 9 H 2 HIZNT TEAENDO AR R 2w 0 12 LD b, L
AREEIZH LTz, 612, REITOM & D2 & 6k Lz (Fig.2-1-6). £ L
T, HB5y & HAREIE CHIE LTS3 % J3AS Lo, B % & Do S AR BB 2 Marz ik e
U7l B OV ELIRR O A BRI BT & S % OARE O A%, BARAIK S5 CHIE L 72 5%
(Table 2-1-3) 76, HIEHRGY DIKGIITIARE Ry LB L, 3 0006 SWIEWHEZH 72, —
Ui, REEBOAESAG TIEXERBICET R o T2, AR 4 ROKEEHOFEIK1E 40.8%
THY, SERERFAKTIL 39~2%BEDOHIANICH D Z ENW BN LRI, —T5,
BARATK D EFTORE T, FIBHIEATKSIL 385 705 394% %R0, 40%LL LAaRs
otz BHEKSFIZOMEEICBOTEE 07gom® BBEDAYX, b/ FThHNIZE
K5y 60%FREE TITIERREL 2o T D, Ll D, a7, 7 XXOEEINHA
WRE < b, MHEIEREFEAROEKE, BEREMR (Fig 2-1-7) L0 1.07 BETH
DHEND, T DFARIZENTERR 40%LL EORIEIFBEMRATK Sy G007 18 5 #PH 2

R, 40%U LEFRRTERNSTZEND, WEITNETH D LRI,
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log No.570

log No.572

Fig. 2-1-6. Cross-section of logs of Q. serrata used to measure the horizontal distribution

of moisture content

The bark was removed and measured.

Moisture content was measured separately for sapwood and heartwood.

log No0.570: A and I are not measured. B and C (hard to see) are sapwoods. D and G were
discarded because they are boundaries. E and F are heartwood. H is sapwood.

log No.571: A and I are not measured. B and C are sapwoods. D and E are heartwood. F was
discarded because it was boundary. H is sapwood.

log No.572: A and J are not measured. B and C are sapwoods. E and F are heartwood. D and

G were discarded because they are boundaries. H and I are sapwood.

log No0.573: A and I are not measured. B and C are sapwoods. E is heartwood. D and F were discarded

because they are boundaries. G and H are sapwood.
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AR E L 6, WRENEPEREAO S KR, #E

S B, METJFEARE 32AR%Z 11 A EAICHEER L S < HIENAR 15 A%, mEBTX
SMRTAREMRALZ, 1 KONV ARZES ImTEYIL, JFKEZ 5 KD 7TRG-00, i
MBS 3em O 2 BABRIL, AR LEEREICHR L. 529 O T 90 eom Ji
ARICHHEE U, Wit 0 2398 < BEER N 23838 L 22 WRAZ RS L, &< HHOFAUTA
At 109 A (EEHIET 106 A) . FIERIZ LTl HRTEURIZ DWW T 85 A& 4G, AKHIE
IFHEEZE TR Z o7z, SBHRARDOKZE A N7 T A, BROHENFERK > E A N7
T LD D, L BHRAKIIL 34% 05 2%I12554G L, B 39% Th o7z, HHEAT
JEARKITZDOWTIE, 36%035 4% L TEY, BEHMIEL 2% Tho7z. LT,
JRARBEIZOWTE, S OTHRADEEL 2 N7 7 A, BLOHEITRAEEE R N7F
LD, WEEH 10015 11 OFAICH D Z L, BHEHBEIL1.07LLTHD T ERH LM

L7eo7- (Fig. 2-1-7 A, B, C, D&MH).
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Fig. 2-1-7. Histogram of the water content and the specific gravity of logs (Q. serrata) of

Sakura city and Ichikai town

A: Histogram of water content of logs from Sakura city
B: Histogram of water content of logs from Ichikai town
C: Histogram of specific gravity of logs of Sakura city

D: Histogram of specific gravity of logs of Ichikai town
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JFAR 2 R A TERRIR & L 7R DA R E

AR S &, TTHIEHRBEAOE KR, BENEMLRELY, FAKDIE 40%iT
W, B 1.07 08 CEERTERIAZ BT 5 2 &8, JEARD B Cs & I HE(RFE R
BELTHRETHD LHWSND Z Enb, (REREREDFARZIN T U CEEERRHRIR 2 (F
BT, BIRRPEFR (B7KE 40%) ZEE 12cm £ S 90em [CESHMT L, REIZKY =
FLr (PE) 74 /WVATT vy BT LI, FEAREEOHBIM Cs IR A 1 100 Ba/kg
2725 K90, MICFTEROHBIRME Cs #BAT L7 b DEEXfT, EHIZZD LD PE
TANVLETT BT LI=Db, &K% FRP L L7-0 O & EMERTERIRE & L. FREEC
W Cs 28T LW bD%E, Ny 77778 (BG) EHEMRHERIE L. 100 Bg/kg
PEARERFERIEIZ DWW, JFOREEIN TOREETIX 11.2 kg TH o722, Kb Cs A0 &
OFRP 2 —T (4 T BT 181213 11.5 kg L 72~ 7. b Cs AL ORI 2 L &
R THE T D &, RBREMFHIF L 97.7 Ba/ke &Y, FEMEEREME (20 BIRIE)
DIFHIE 95.6 1.1 Bg/kg E1FIF—F L7z, (Fig. 2-1-8 #f ; PIEREIIE L TE 7 v %
T2, B THEART Y XEWLH720, FHIIEFAEOERERAE (o/vn) (BEUERRZE) T
BI72o72.) 5T, Table 2-1-4 1278 L72 X 912 100 Ba/kg A= AERTEHRIR O IE /e 72 U PE
Cs IRIE A MR T D=, HUNME Cs 28 R TMME OIEHBA I Z » 7 2B L, i<
W92 & & HI, AR 2 78 (BGREARS) 2OV ThF=—2 Y —T5 -
10 mm IRICHREID L, BB EED T Ge YEEAY ha A —ZIZ L5500 & % LT,
Table 2-1-4 2 BAK KL ONT > 77 4 L AOKGHE Cs A &I, 1.95 (kg) x 553 (Bg/kg ) = 1,079
Bq) kb, Fio, BEEEERE 2 7 HOMER RN, a7 I LEEARITEL G TH
VRS DI N LW TE 5. FAEEERERIROTOEET 115 ke TH 27280
Ge “F-E{AH 38 THITE U 7 AR BRI O BURE Cs IREEIE, 1,079 (Bq) = 11.5 (ke) =93.8 +

1.2 (Bg/kg) & 720, FERREEMRAFE R 95.6 £ 1.1 (Bg/kg) & TPl & 72 ~7- (Fig. 2-1-9.).
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Fig. 2-1-8. Histogram of standard gamma volume source (100 Bg/kg) measured 20 times
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11.5kg Standard sample (100Bq/kg)
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Fig. 2-1-9. Comparison of measurement results of nondestructive inspection system

and Ge semiconductor detector about standard gamma volume source

(100Bg/kg)

* At the time of measurement
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WA VRPN G ettt & FriG YL i 0 4% 5 mEtiPH oD =1 7 SEARIC DN T, B Cs IR
% Ge FHEAEMRILEIC L VK LI L 24, F—HIRN OB/ I T b ik Cs i1
EIZIEHOENRONT I END, YREEAMOMH O W& 2 W3 2 72012132 < O3
REGIRL, EUILEARZHHE L CTEEEL®O L LENDH D 2 & MR I, FEE
TR AL E O JF A E IR EREIIIZ DWW TIE, EEORIEE R & R CTHRAT M Cs IREED
WESN OREAERAERRR & G 2 082038 5. Ge BRI AR K 2 Mo iU REm A
TiE, vV RV FERAEEEERIES T A Y S—T BN DIRGES TV DH Y, JERERE
BEIZOWTITE T 28BN & o TRWET 2R EAERRIR O IR e D720, AART
AV b =T ARG FER TN T b IR E 248 O E AR XK &
BRUONTERY o> T Rdno 72, 2014 FRFRCTIRARZ il 0 12 U 72 IRRE T O30 D5
FEA L Fig. 2-122 D IP AERITR LIc K 918, B E ORI EGENICAFET 5. Fz,
Rk 26 AR RE AN M EEIR Bl O3B R (AL - )11 2018) 2BV TH, [RERDHERIVR
SNTVD. LIEh-> T, MGRFEARZEBRANMLL, FEEBEE Cs 2 e Skl Gz
RARERTZHLDE ZORIKEITEET, PE 7 AV A TESTZOL, EHIZED bk
W77 AF > 7 (FRP) MLLIZbOEER LIz, ZORE, Yk fEidIERESREA

ZRES D2 DI RIERIEERERIA CTH 5 Z EBH L o7,

S 52, FEMERALEE CORSE Cs ORIEICE LT, BEAEGKELCHADOKS (EE)
TR, BRI - T B ERRICITM EREOMBOEBNIVLETHSH & LT
% (BAARD 2014). (REREMI O ARG KERIL 39 - 2% DOHFPHTHALTHBY, BEIL1.0 -

L1 T %, —RERIZOVTIE, SR FOMIHEE ST AR ) —= 2 7RO K E

(EATEE R R R Z R AL 2R 2012) I2XD & —Ri7 p OHFPHIZ



A, SR 1 THDBIRINZ N EON S 2D, J]E, by NEOEW B R L ORIE
T AL 7258, 7 VT 08 FETH LS. IEWERITFEIIEC K VEED 12 & KIE
ICEALT DO THEELET D, K- ZEORFUL 085 L ETHSD. p 2305 LT &g b iinf
pn/R EDOR AL, A7 U —= U ZIEOBEMA N FIRED E ) NTRBREICHZE T & Th 5, &
LTS, 20X 0, Yikiid T T 2 EEREHIRICOWTIE, TEHMRY
R EZOFAREFEHT L ENEETH L LB X, —F, BEREOKRE SR
TRERED 125 5L FTH Y, A AR T 2B DK & R DGE, 5 R AT T,
MR AL E CIIRBI OB EZE 2 R THRWI L1225, L LTWD (A 2015).
LALLM D, JRARD K9 IZEEH A XARIHEE L0 S350 RE <, MEREE I
SHRED WA AFET DAL, AEEUTEA T & 2w, LRI, U ARREICRS Y
T, Fig. 2-1-51R L2 X 91C, BESEREICI VREMNZE(LT HDT, MIENLET

DI EEHOENIT L.

—J3, BAKRRIZOWTIL, IZTEARFOEAKRMEMEN S 2 EmAUKGFHE, RERE#%
DaAF 7, JXFXFTIE 0% FOME LIRS e oTe. JRREKEIZONTHEARD K
AL (OMETEZ, PIRTEZ, 08, D) X0 BT D LR RTnD @A 2014). =
D END, BEERFEAO G KBITMETZIETHET 52 ENRETH L. 2L, 2%
WETDHZEFRATRETH D Z & D, o7 E B L CHEELE TRIE L TR < 2, &
HOBIRME Cs A7 V) == ZIEICBWTHIEDOANAS T RFTHFET L EENTNDH T En
b, EEY ChIUT, WEMPZEMITHFDHEARE 40 - 41%REICREL T 2L

b —FiEEEBEADBND.

b Z L 2EE LT, YRIEMEMRAIEE OWRICH T2 > T, FAGKR, FAHEE

FEANL, TOMEL TEOIHESRAREAEIC X oM EICEWVEN 2R L TV 5.
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BEMERFERRIUC DWW TIE, BAhD X O ITHU M Cs o HEHE (134Cs TN ¥7Cs T 100 Bg/kg
UT) DEDLNTWDbDEHET D561, MRIEIEAENT SR ERTERE) &
AT 2 0ER DL (BAGIEEREN R iR L 2R 2012). —T, &0
FSEARSCIRAR 2 FEMEE R A AL & THIE T 25813, TR BN O UM Cs D41
BJ—TRWZ ERNHBI LTS 5K S 2014, A 2015, Zhiyanskietal. 2010) Z & 2> 5,
JEAR A DI Cs D537 % B JE L T AFEARRIA O L, X0 EfRIELTTH> L THE

BRERERDEEZ LN

2T, ARIBA%E LI ARARZ T U EEERRRIR 2 6 L T, Ge H-E AR HEGTO
MM & SEOEI GO Z &1F, WEH IR IEENFRIC L VGRS TR BAR
DEDZHSARRIEARDH NG, BEIMEHNTE L b DEDNREL, MOEHEEZ & TiE

MTEDAREMEZ AT Z LN TELEELTND.

LbEDZ & &2BEE 2T, iRkETlE, 8, iRRKER & —, HHeRE () &
JERIBHSE U7 IR A i (Fig. 2-1-10) T2015 FE X0, HiARERN O BN E % FiE

LTETW5.

S%OMEE LT, EEERRIRIERICH T > T, HHARGREFEROBEHYE Cs 5540
DRRFEEAZHBFERE L RN OHEL WK RERZH DL EEZXD. ZOZ8iE, T /)7
A VIR IFEITEE 22 0GB Li=m 7 v 8 ) 7 7 i o 7 i IR

T WCs JREEIE, BB > 1em £ >3em B> AEHEDIAIZZ < 72> TE Y, 22 FF£RTOFHDORF
DEHEREOFRERE LT, BEMIZZEENTND Z EARIN TS (Zhiyanski et al.
2010). MNA T, =T OKEHE Cs IREEITOHM K Va3 & <, AFfmOIRBL & BURME Cs
IR RCEZRRE T, DLARNPOORINTHSD Z & %7R L7 (Maharaetal. 2014). Z L

T, AT IAREEH THRENE Cs IRENRRIZRDDI1E, FH2BHEXRTHL LHEL TV D.
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ZHUZHOWTIE, WS R IREERFL L OBBRNO bREE T NESIEEEZXD.

sz Hk
T e

el P e

FURLIKALA

Fig. 2-1-10. Non-destructive inspection device for log woods

This device was developed in 2015 by the author in collaboration with Tochigi Prefecture

Forest Research Center and Furukawa Machinery & Metal Co. Ltd.

Logs are brought in from the left, counted for radioactive materials in the device, and
discharged from the right. The counted radioactivity is converted into a value of

radiocesium concentration and displayed.
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5 2 8 AR 3 VBT OREARMEARDIRRRAEIEIC X 2B Y ARE
DHE

AER B HY

2011 4E 3 A 11 FISHEAE Lo B2 — I I AT FBUS O IRE L 7 R PE 2 KLY
Y SIVIZRAARD A 27 FEARKIL, A Z T FIFCE > THRAGMEE S & Z L
TEY, ALERUALDOAEEZ IIEWEN T2 7006, RKEBEBROVE A ARPES X FFR %M
T E D E/F VIR TS, T X972 L, JLBIHLILE T 50 Bg/kg AT (5
AKG 12%D L&) OaFTERERE EBKTLHIERRDLNATND.

RS AL EIZ KD VA 2 T IRART DR > 7 & (34Cs + ¥Cs 5 LU BHE
Cs) REDFA (II-1)] TiX, WEHEEREROBEE Cs i 1T IEMEM AL E 2 v
TRRISMETE DAtz Wi L7z,

ARIOFER HANE, JEEEmALEE (himeE (0 #ER) 20T, 50Bg/kg L
TORKRZAT DEAMZ EMEICHRRECBIKTE D FIELRIEL, R A Z 7 EEE
(2224 s LD TRIFARZ RIS 2 Z LIS X0, {HE B (X DI O fErr & Hfar i FRAEER,
WHARLILD A & s L EMER A B L Lz, S 612, HTReRm AR A2
LTk, WEVAZTIEAROBAM AL BIR L

FREFAM K A

A AMIT Fig. 2-2-1 OMEAK EEITRT L D12, AR THIE Cs DILE &
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DN 70 2 M O HG Ye ki (10-30kBg/m?, &< 611) &{E7HYHEK (=10kBg/m?, A
By, S E ) CTHRRIEA (=77, 90em) A ERE L 72, JRAEREURFIC = vk > 7 A (Csl )
vrFr—va v K A= (RESSREE =2 —PA-1000, SESEAEITR) Z v
T, HED Im @S OZMBELRZE Lz, ok, S HHICONTE, FkHikN T
2014 4= 11 H 5 BIZ 15 RONAKRZHLE 40 om THREI L72%, JFORERECRTEEZR (7 T 3.0 m
DEITEYIL (Fig.2-2-2), IEMEMAEEE O H HMMARMKE L &4 —ITEATE. D14,
3.0m DOJFRMNEA D 90 cm JAARZ 2 AR L7Z. 612, FROFA (K 120cm) O

Mo, ML 2 zRlRL, ZoMBEEKE, KOEEOHEIHEN L.

BEEE T ADRIE
JEAR T DOFGHE Cs JREEICOWTIE, FRMEERELILE 2> TRIE 21T o 7. FEMIERA
(DT, AT A () B oD J R o T L — 2 i ((Ce:Gds(Al, Ga)sO12(Ce:GAGG))

Yavan

LLF (GAGG) & RS FHF 2 oS b e 28 M U 7= B e L& 2 v,
L, B2EHI

JERF DR Cs (P*Cs, P7Cs) DM (CPS: Counts Per Minute) % Il E
Hi T LT HBREL (K=Ge W x EE/AEOFHEE EoER=1FH" — v
777 Rf) ZHWT Bakg I L=, Eo12, BEEMER LIZEAZBRMIC LHE,
A a—A—T—=T v FU—HH Ge FELMIER y AT br A—% (LU Ge FEK

MHER) &M, 34Cs, 'YCs @ Bgkg ZHIE L7-.
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Note: Three log production sites in Tochigi Prefecture were plotted on the results from the MEXT

Fig. 2-2-1. Sample log felling area (white circles)
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Fig. 2-2-2. Position where each tree was cut
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JRAR & L 7 AR YRR IR

BRI OEIRIRPE 2T T RAZ AV, B ZRWZEBALK E L TER 10cm, 12cm,
15em 2T L7205, FHRFmIMNE O HEHE Cs IBENIRKBIEOEESH-V, 100 Bgkg
72 % K0 B Cs Wik & A LTe e B &S, 2D xR =F L (PE) 7 4 /b A
T Z & T, AT Y ARIA F T2 i Cs DY A B < 2 & A ATHe ek & LTz, 2 Dfk,

KA ZGOREEEREMHETRIL T AF >~ 7 (FRP) TMILL, IEEREHRIEL L.

JEAREAKRRORE

JEARGKFBOMEL, 104 +2 CTHE—E LR D E THRIE LR RISE TR T Stz

E&2 -,

JRAREEEDRIE

JEARYI (FARR) 8y 0% EHE IS, HEENE L KERIZ L ZEBOMEICLVERL

7.

WREH AT

TR O ONRERIE, (BR) tSIFHRY—E AHEr 2015 260 L oot %z 5%

IZHE L LT,

FMEREEBRRDOI DD I 2L — gV

WRLARER T W T IR R T, SE OS2 S L2 b 0 T, BRI R EUA R
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L, EEICETICK4ETORELIZGDOTHDS. —F, ERITHETH L7720, Kl

AR EATIC ETFIC4 T OB LS RELESRED Y I 2L — M2 EELT-.

i R

SREHIREAKOH 2O DE &1 mHS COZEBBRESR

G (=< B, RyGYuse (FF BET, SRR T) DOZEMIFRE=R 42014410 H  (
T EBTIZ20134510H) (CHIE L7= & 2 ATable. 2-2-11R- T L 912, &< HHiAY 0.071 pSv/

hr, FEEHAY 0.052 uSv/hr, THEETAY 0.032 uSv/hrToh o 7-.

hiEGIR (&< b)) DOIAR], BELMHEAKE, BE, BHMCs (HCs+'VCs) FIE
RS

G et (S < HH) DR (P 15 M) o= F SR 2B 5 RRIC

[>T 15 K& T A AR LT, R LIIARIE 3SmOE SO Lizob, HikR
MEE X —ICRBIFVFTEOR SICUIN L, SHFEHEBIZ OV TLADREE 7 H TDS5Y
MAEWE Lz, #5K % Table 2-2-2 [ZR"F . G/KRIZOWT, SEARMEARR & ARG S % K+
ELT O ES BN 2 FEM L s 25, SRR, SEAES & LERE 1% TEEICEE
Thotz. Thbb, GKFFIABEECTCENDH S Z & (Fig. 2-2-3 7 ; KH D SD 134E
W72, SEIERAELZRT. UTFEL), /o, |ESMATIXEVIEIZRDIEE, K
FITMEVMEMIC B o 72 (Fig. 2-2-4) . BKERFEIIEIT 38.45 %, H/h 342 %, K 42.1 %,
6=1.745 ThHolz. BEEIZONTIE, BEOFHMHEIX 1.07, 6=0.025 THLHD, @S 40cm
225 5m E TOEMEFARIZONWTOFEEEIL1.08, 6=0.027 THY, &3 5m L LEOE
BN E IR D FERDOWHIEEIL 1.06, 6 =0.024 Thotz., ZDZ LIE, LAKRDE SI(LE

BEKREBEIRL TS EEZ 5N D (Fig. 2-2-4) . BRI, Mk 0% B8 13 S 0.653
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To6=0019 THVY, IAEHINEICLDZETADNENoT- (Table2-2-2).  KIZ, A
BIORFEY > 7 LARE % Fig. 2-2-5 12k L7, Ge Y-EMRMHIR TORER (Table 2-2-2 &
Ge) ITAFEERM CHBEOME (GBRE 5%) L7o7-23, FEMIEMRAEEE TORERFIC
ITAEEEITRO N o7, IEERE COFERAENRKELS Lo TWDH Z ENFRK &
EBEZONDN, MARZTE DT T 785 — 0% Ge PHERR AR TORER R L TIE RO
%7 U7z, SEARE SBIOHUEE Cs JEEEIC DUV TIE, Ge JEfRk: B TORER BRI, &
X 7-8m FEE FE TORSE Cs IEDZEIT D720 b DD, 8-9m TIHREITEL 2o 7.

FHEMIERAIEE TORWETIL, 4 -5 m @S THEHE Cs BEITE L R2O2BMIZH -7 (1%
BB THE). TOZ&iE, Ge FEEMEGIZHENTS, 8-ImEmS k< & 4-5mff

T DG Cs RENFE TEWEAIICH 722 & & —F L= (Fig. 2-2-6).

48



Table 2-2-1. Air radiation dose rate of investigation areas.

Air radiation dose rate

Investigation areas Measurement season
(uSv/hr)
Moderately polluted area (Sakura city) 0.071 October, 2014
Lightly polluted area (Utsunomiya city) 0.052 October, 2014
Lightly polluted area (Ichikai town) 0.032 October, 2013
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Error bars indicate standard deviations (£ SD)
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FiEGMIR (&< 61H) OGREY Y FEARIADERR, FHEMBREIREIC L DK

SPECSHIERE R

WIEAE S A Table 2-2-3 (278 L7z, JRARERBIBGME Cs HERRIZOWT, T
BB Ieoln b ZAFRKEENNIIAEBEEN 2L, A X7 FEARFEEH S 5 RRE
D 4-5kg DEEWFEAMNDS 15-16kg DEWFUR T, ZER7R2W2 ErEhiz (Fig 2-
2-7). ZNHDOFEAREEAREELME (FEAREA%) Liz& EOEAX % Fig. 2-2-8 12
R UTe. AR T OFAEMEIXRAKSY 12% 0D & &, JFOROHEHE Cs #E1E 50 Ba/kg LA
TTHDIENBKI 40%DYE, HEMEEIL 341 Bakg L7025, —), A7 U —=r
TLov GE O REFBENED D TRETORMREE T AR )V —=0 7] 108
WTC, A7 U —=0 7 LU HE(E 100 Bakg D53 CTdh 5 50 Bakg L EET 5 L E
DHILTND. JFARIZOWTIEIKS 12% D & X, MREFT 2R T HEEEIL 50 Bakg (K57
40% D & % 34.1Bakg) THY, TOYHnEAT Y —=2 T L~ULE LESAE, 25Bg
/kg (K53 40%D & = 17.05Bakg) ThD.) ITHEEEO12LLEETHZ L Lo TH
5HZ &nn, 17.05Bakg & 72 5. Fig. 2-2-8 OEAKD S X < B HIFEARD KER 3 I3 FEHE

EEEADEATH D Z L L.
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Table 2-2-3. Water content, density and radiocesium concentration of 61 logs (Q. serrata)

in a moderately polluted area (Sakura city)

Log No Water Density Log weight GAGG GAGG
* content( %) (kg) (Bgkg) X (Bg/kg) > X
1 40.9 11.10 49.5 73.7
2 40.3 10.60 52.8 77.8
3 39.1 1.05 6.78 17.3 25.0
4 39.2 6.14 63.0 91.2
5 39.5 7.09 68.2 99.2
6 39.2 1.06 5.50 21.6 31.3
7 37.5 1.05 6.40 62.8 88.4
8 37.4 5.44 81.5 114.5
9 37.3 1.03 5.23 66.9 93.9
10 36.7 1.05 4.77 73.1 101.6
11 39.0 1.07 7.07 52.7 76.1
12 39.0 5.81 83.8 120.9
13 39.8 1.08 13.19 81.2 118.7
14 39.8 11.50 33.7 49.3
15 39.0 12.36 46.8 67.6
16 38.8 1.11 11.10 49.8 71.6
17 38.9 1.07 7.16 31.2 44.9
18 40.1 1.07 5.79 69.2 101.6
19 39.7 5.29 99.7 145.5
20 41.7 1.07 11.35 41.8 63.1
21 41.0 9.27 70.3 104.9
22 40.4 1.10 7.38 30.5 45.0
23 40.3 1.08 13.09 35.2 51.9
24 39.9 8.71 44.5 65.1
25 39.5 1.05 7.50 20.3 29.5
26 39.1 1.08 11.35 47.5 68.7
27 38.4 1.09 7.31 27.8 39.7
28 38.7 1.03 14.17 49.1 70.5
29 37.6 1.05 4.72 30.8 43.4
30 38.1 1.10 10.94 57.0 81.1
31 37.4 1.08 9.31 52.0 73.1
32 40.1 1.10 11.89 35.7 52.5
33 40.2 1.06 8.46 43.5 64.1
34 38.6 1.08 10.72 51.0 73.0
35 38.6 7.25 83.6 119.8
36 38.7 1.07 6.40 59.7 85.7
37 41.3 1.07 9.71 61.3 91.9
38 41.1 8.89 56.3 84.1
39 40.9 1.08 7.56 41.4 61.7
40 38.2 1.07 9.73 38.2 54.4
41 38.3 12.35 67.7 96.5
42 42.1 1.07 6.54 38.6 58.7
43 41.6 5.62 76.6 115.3
44 41.0 1.03 4.95 24.9 37.1
45 38.9 1.09 11.87 35.3 50.8
46 39.2 10.59 47.5 68.7
47 39.5 1.09 9.81 60.6 88.1
48 39.7 1.07 6.97 71.8 104.8
49 39.5 6.37 100.3 145.8
50 39.5 1.10 5.65 47.1 68.5
51 39.9 4.63 28.6 41.9
52 36.6 1.04 4.55 75.1 104.3
53 41.6 12.57 46.2 69.7
54 41.5 1.07 11.04 54.9 82.6
55 38.0 1.06 5.09 56.3 79.9
56 37.9 4.57 56.0 79.3
57 38.0 1.05 5.43 48.5 68.9
58 37.9 4.94 58.8 83.3
59 36.7 1.08 4.72 39.7 55.2
60 40.5 13.29 26.5 39.2
61 35.5 1.04 4.45 57.5 78.4
Average 39.3 1.07 8.2 52.5 76.0
o 1.4 0.02 18.9 27.2

XK GAGG (Bg/kg): Fresh logs
XK GAGG (Bg/kg): Water content of logs were calculated for 12%.
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Fig. 2-2-8. Scatter diagram of radiocesium concentration vs. log wood (Q. serrata)
weight (Sakura city) as measured by nondestructive inspection method.
————— ,  Line showing index value
,  Line showing screening level

*We adjusted log water content to 40%.
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K755 (FERT) OSARI, TEOMPIEAKSR, BE, BEHECSHIERR

T BB O STARR DO TE B OFFARE B 1T Table 2-2-4. 1TR L7z, SNEARTRERIZ 7 AT, 90 cm
DESICELL, 84 KDOJFARAZEIL LTz, KHUE Cs (3*Cs+13Cs) DMRIE XTI A LE
BEICE VBT, HEEN 20 KDl holeDid, v OREW (REHAKEW)
JRARNRZ L, FERAEE COMERRNETH 722D Th L. (Yikdh IR RERER
20em FEARZMEL TS, LIeno T, B R2em JRATHIUE, K 8em 23RE.) JR
REKRFIZONWTIE, AR SHIT 1%ERECHEZEDRD B, Jeimilisn D nEKE
IHERVMIE & 22 o7z, GIKFRITIFUR 85 ARDFLAEIT 40.8%, 6=2.2 T 36.1%7 5 43.9% D
FTIED DWW, BT 1.08 Thoto, HBUHME Cs IREIL, SARD R ST X5 ZEITRD
IR o7z, AR 20 KOFEHE Cs PER R OBATX %4 Fig. 2-2-9 (TR L7z, ZOREE,
A7) == 7 L~UL 17.05 Ba/kg AT OFEARIT 7T AR TH 727y, MOFAK 13 AIIFEIEE

LA ) —= L~ b EVEE R LT
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Fig. 2-2-9. Scatter diagram of radiocesium concentration vs. log wood (Q. serrata)
weight (Ichikai town) as measured by nondestructive inspection method.
————— ,  Line showing index value
,  Line showing screening level

*We adjusted log water content to 40%.
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BB (EHET LER) DFEARSSADEHERHBUNMECSEEE

FHEH ORI OWTIE, EFEHEMN 2014 4 11 A6 12 AR L, E81Y
LRSS L Ch o TR 85 K FIM U, FEMEEMRALERE 2 VT, B Cs IRE %
HE LTz, #6534 Table2-2-5. (2R L7z, 723, MIERFOFEARG /KEITHRIY 7L (K
KSA) ZHWTHEIZEC L 2HEBREND, BKROEONDHAIKTH 5 40% % B A
L.

JEAREER OB Cs ZFT LT L 25, ABRETRD LD o7, BKE 12%
([ZHAE L7 & E DJFR 85 RS Cs *E¥)EIX 34 Bakg Th o7z, LALLM,
S5kg 225 10 kg/ KOFEARIZEBWNT, $51EE (34.1Bgkg ) 24— =T 25 H DN 8 A
WO bz (Fig. 2-2-10). BRI, YLK OK ez il fREEHIE 2 i L 7=, 85 K
DIFARDHF NSO REAR (ROEE 12em FREE), PEA ORAE 10em FRE), /MER (R
H£E 8em FRE) & T & LMZHRHL, SEGESHE (MKES) 5.5MPa, K& 5.00/99) %
MAWT, Mok 2z Biiict » b LTRAZ LS KWL ca 27 U — ho LICE
X, PRI DEIC 2 [EHR< £ DS 1 (AR S W72 8 5 %0 Uiz, PRI Mz L 714,
FERIERRALEE THOE Cs IREZHIE LT,

T A A RN B O Vet 4 CorBu T L 7o il R % Fig. 2-2-11 (TR L7z, BRI
B ETEARBEINCA TS IRV THEREICAZTHY, FEARIES 2F 2R 272
ST T MERENATE LT G Cs M35 Z & bmbinolc. 7rd, REKR

(LT, Y, AMEROT SRR TR Do T2
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Table 2-2-5. Water content, density and radiocesium concentration of 85 (Q. serrata) logs in a lightly polluted area

(Utsunomiya city)
Log weight GAGG GAGG Log weight GAGG GAGG
Log No. (kg) (Bakg) ¥ (Bokgiex 8N (kg) (Bakg) ¥  (Bokg)XX

1 5.86 17.1 25.0 46 8.27 44.2 64.9
2 5.17 31.0 45.4 47 8.95 22.9 33.6
3 5.61 25.7 37.7 48 8.83 27.6 40.5
4 6.17 28.9 423 49 8.27 30.9 45.3
5 5.71 13.4 19.7 50 7.06 20.2 29.7
6 6.05 28.3 41.4 51 6.32 8.0 11.7
7 5.05 11.5 16.9 52 7.60 10.7 15.7
8 5.37 23.2 34.0 53 10.15 10.5 15.4
9 5.79 42.8 62.8 54 11.44 25.8 37.8
10 7.26 28.0 41.1 55 9.49 29.1 42.7
11 7.88 30.0 44.0 56 11.77 24.5 36.0
12 6.38 23.1 34.0 57 8.11 18.8 27.6
13 7.49 11.8 17.3 58 9.76 30.5 44.7
14 6.17 30.0 44.0 59 8.02 18.2 26.8
15 5.76 16.0 23.4 60 7.64 12.3 18.1
16 6.64 36.1 52.9 61 7.99 24.4 35.7
17 6.50 41.0 60.1 62 6.69 16.9 24.7
18 6.66 28.7 42.2 63 6.87 37.6 55.2
19 7.06 21.4 31.4 64 9.12 21.8 31.9
20 6.40 32.9 48.3 65 12.98 16.7 24.5
21 5.30 15.0 22.0 66 13.80 21.6 31.7
22 5.91 29.4 43.1 67 10.45 15.8 23.2
23 5.18 9.9 14.5 68 6.44 22.9 33.6
24 6.34 25.6 37.5 69 8.64 39.5 57.9
25 7.64 25.6 37.6 70 8.48 23.0 33.8
26 7.13 30.6 44.9 71 13.25 17.0 24.9
27 5.90 27.3 40.0 72 12.84 21.5 31.6
28 7.29 34.4 50.5 73 7.38 21.8 32.0
29 6.16 27.5 40.3 74 12.08 26.6 39.1
30 5.97 23.9 35.1 75 12.19 13.8 20.2
31 6.08 20.5 30.1 76 16.04 26.7 39.2
32 9.24 19.7 28.9 77 8.98 23.2 34.0
33 9.16 11.1 16.3 78 11.49 25.3 37.1
34 6.95 26.8 39.4 79 9.90 26.0 38.1
35 7.49 13.7 20.0 80 11.99 21.4 31.4
36 8.36 25.5 37.3 81 13.32 24.4 35.8
37 6.75 12.1 17.8 82 11.81 8.9 13.0
38 8.77 12.8 18.8 83 15.97 12.6 18.5
39 7.98 17.9 26.3 84 10.81 20.6 30.2
40 5.96 38.3 56.2 85 12.33 24.6 36.0
41 10.15 21.3 31.2 Average 8.4 23.2 34.0
42 7.27 23.7 34.8 g 8.0 11.8
43 8.08 23.1 33.8 X GAGG (Bg/kg): Fresh logs.
44 9.20 19.9 29.2 KK GAGG (Bg/kg): Water content of logs were calculated
45 8.90 25.2 36.9 for 12%.
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Fig. 2-2-10. Scatter diagram of radiocesium concentration vs. log log wood (Q. serrata)

weight (Utsunomiya city) as measured by nondestructive inspection method.
,  Line showing index value
, Line showing screening level

*We adjusted log water content to 40%.
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Fig. 2-2-11. Effect of log rinsing on radiocesium reduction relative to size of

Q. serrrata log wood
Error bars indicate standard deviations (£SD)

*,p<0.05 * % p<0.01, (atest of the difference in the population mean)
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FEBIERA IR OWR

W RZARBRIT F N T i iR < B R R A B LUK PEY (B DA Cs TIE2E
BB L2 b DO Tholoiod, MEE IR U CE®RE ETICESI L2 H DT
bHbH. T T, MHESEPRA L FEITIC ETFICES LR LZES (Fig. 2-2-12) 1220
T, FEAREREHNRER 2 FH0 L72#5 R % Table 2-2-6 (TR L7z, T2k 2L, kil
RS % 12.5Bg/kg & L7254, 10 ke/ R (B 12 cm, £ & 90 cm) OFIERERIE 120 B

THolebD, 50BE 12 LFICEMARER Z ERHL LR T2,
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Fig. 2-2-12. Arrangement of detector of nondestructive inspection

Equipment used in this study
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Z5

R Cs DIRE RO 72 DHFARN 3 2557 (hiFYtlg S < &, (K5 YLk i 5T &
FEET) DA X 2aF T FEAKRICONT, IEMRERA LR TR Cs (Cs, 'YCs)
BEOHELB I o72L 25, Table2-2-1. TR & 91T 3 HFTOZERIMRER L Fig. 2-2-
8 Je N Fig. 2-2-10 OEATK 5 AT, ZERIFREN VY (0.071 uSv/h) Mkl I FEHEME 2 8 % 5
JFRM <, 22 EERAMEVY (0.032 -0.052 pSv/h) HilsiZ 227 ) —= 27 L~ULLLF D

JEARBN L B EHBALND. R - BfF (2012) b, =7 T EKROHEEE v U LR

It

1, Imm SEMBRERELEHE LT, ~&EHRA (y= axb, a, bITEH) (TEEATREZRE
RERL, BIEOBRTE Cs IREIIHE RIS T 2 MM ER L OB OREMREL, HH
MBEZRLIEEEZWRE LTS, 4%, BAETHEAROZEMMENMELS o722 LTH, Ao
JERo A JBICHAET D HUE Cs 13, BRMRICHE £ 0 RERIRBIT RV & TRREND. Zhi
OWTIE, HFHEEZFERT (5 - AR, 1996; A2 « 351, 1997; & 1H,2012a; 7 H,2012b;
FH,2013) ICXk-ThH, BIHGNZESh TS E LB, KiED, (2015 &, HIARANT3
ERRIE L2 ARN D Ao J8 DU Cs IREDOFREN G LML TS, Ez, mERO
BRI, B Cs ZEE L, BIARICBATLOTWRFICRWZ Lamm@e L Tnd (&
+5,2013). 51T, @ERTERLZ 2T T BRI OV THIRME 7Cs DT EA T~
D, FREWHINT, —ERZICEE SN CSIIRGITHEH SN EEH 6N LT
W5 CAMD,2013). LT, FERK2743 H 27 BIZHKE TG 7 LAY U —ZA IR
FICL DL, BEROBSE Cs IREIX, 2013 41T 51-83%ITIK F L2, O AR L
MO E D BWVRE Lo TWDH 2 &, HEOREIXZNETLEE RETHEO- Sem

DENERLEL, Sem EVEWVWEBIZZD 105D 1 LT T, FTBICWIFERTT52MEHR %2
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RLEEHD. ZhbDZ e, BURFRCYART ORI M Cs IREMELS, A Z r3ds
(A T & DEAMEZ BT 2 L3 TEIUR, ARG OB ORI K v, TR Y

(CAZTEAKRE LTHERTE S 288 E 205,

—J3, NERDE SALEIS XD E Cs AT, Gtk (1 42720 100 Bg/kg L)
T, A ZTRIGFEARE LTI ATREZ 4 kg UL EDJFERO K Cs JREEIC DWW T, 40K
OO SALERTHEZIT R o7z, L LN D, Fig 2-2-6 IRT X 9 1Mo ik
SHECs IREITEWAR b R OND. GEED (2013) X° Zhianski 5 (2010) 1F, SEARSEHHES
DR DB Cs BENRENZ E 2R LTINS, &<, BFEEREERTH A X
FHEFERX, el OMWEARBEHAT S Z L BV, 5% O HRER TR LI O
HCHE Cs JREE A B - A L CWSERHDH EEZD.

G (S < &), (&Gl (T EET, T T 0> A Z FRARRICI T 2 5L
AR N ENFEARDHEE Cs ZHIE LG R D, & < b ORI TR 05 FaiE
B O3 40% D & %, 34.1 Bakg) UL ECTHHEBEH TE 202 &, 1T HET O Y 3% sl R 1T
MU TICHL DD, A7 J—=2 7 L~yb (k5 40% D & %, 17.05 Ba/ke) & DRI
HHFAREAT V== T UV FIZEARDREST 2 2 0, fRiEEE A7 ) —=
T LV DRIDIFARZ ED X S ITHD D 7, BIERBR A0 IR L, etz LT
VEND D, —J7, THEHOUZHIROFEARITIFEELB A b0 L, HEEE R Y —
=T LRV OMIEH DR, A7V —=2 7 LoULLLF OFRMRIE L Tz, FEREH
VU BIIERAARTI & 22008, FEIEE 27 ) —= 0 T L~V ORIZ S 2 JEAR OB, i H
BT & FIERORIEZ B 272> T BERH D, I 6T, FHETEAZR, H, IMERIZH
g, AR I Rolc & T4, VeI THEICHESME Cs IREEIE T L. dEBERUAED
FERT, 1ZF 100% A7 ) == 7 LYLLUFO A E R4 2 &3NS b s,
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FIFEE 27 ) == 7 LV DRI H D IRARIED 2 0 ZAFHET D EEABND. &
DI, FIEITELFERA~DB M 07 ABATIRBEIT & OFHNEZE L k> TL S
B2 D BUEITER & TR0 DI TES0IZ TSR D & IR~ DJi M Cs BAT IR i &2
METL T g (A S 2013, Nedaetal. 2013, A5 2014, K5 20152, JH - EA 2015,
AL 2015). 41%, 2 bR ERbS UL, L 227 ) —= 27 L~ LD/
ZHDFEREMHTE DX ITRDAREMENFEWEZE X bND. £z, FHE T OFEAICD
WTIEA R, BRI T OB BRI L > T, HBEE Cs RBEIR1E O v, SFiR
5 (2013) £7z, 45 (2013) 1FFIEFEHERL TIHEARDOTHFDNRICOWVT, [ X5OE )
% bOOWHNRITE S, BEICIVEEFDHRITET T2 L2WELTWD. 46, Ik
FONRPRBD NI LI, RIESEARDOBI SR EIZEH LW BEE Cs 23R LT
=D, £20E, FIISAE Licony, (REIRECE G £ 72 IXER I O 328 < - Hibzfitic
BRERTHD0NE S0, ABRFEZMEEL TOBERDHD.
LR DO NTHER D, RO E W 292 56 OREUL ER O R H
BT NIRETIREARZ 2EMRAET L L LIGE, YFEmREREL R L& L
Th, ¥YIalb—ra R (Table 2-2-6.) XV FEHJRYRER 10 em JFEA (13 ke/AFREE)
&, VARSETZ ) ORGERED 67 b RBIX30M L2500, E~OHA, v
LEEBET D LRI O TIERBNES. 20X 95722 &b, EBEKIZ W T OB
BB IIpolz. NS BKIZ OV TE v M A X 1,000 T JIS OFEHLBURE (JISZ9015) 12 &
5L, AQL Gt EKYE 1% Dtz 2 kBT NTIT 9 56, 50 o 78y, 0 18
AR TER, 3 TRERK, 12 6ARITEMNEERY, 18050 ¥ > 7 VR TREFRR 3 {#
WO, 4ETAREHE LTS, 10 ha DJFEAMIZIE, X% 10,000 &RDSLARMNFTE L
JEAARE CEE L7254, 70,000 A75>5 80,000 AL 727, JISZ9015 (2H:3& AQL A& MLE

KHE 1% T 1 BRI ROMEZIT > 1256, K > 70803 500 AT, RS dh 10 A
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LITTEME, 11 AU ERREIHE RS, StARZr y b (10,000 K) & L725E1E, $RIGE
ARY 2 T AENT 200 AT, BFE & RIS TOHIER, REE M 5 ARLLT TEM, 6 RULET
REM LR D ZEPNRENTWD., IHBEIZ W, A% OFEAEM COREICA L2
AWREND, HEFTD & D ZJFAR K OE IR ST OB > 0 LE D72 O
J71%4,2012.3.28] @ 2. AR T v MR OBAEORE (1) O 2R NI TEARLERRTO
O ZFEAEMET 25E, KO Q) MREOX O ZRARERET H25EICFER ST
DAFICHEC THIRIETITO ZENBWEBER D, 77205, 10ha i FOHEMKE 1 7y
RU, BEZROMEE (WERS) O 0 ZFARHNARD S 7 07 JMISIAR 3 Rk, £
7ok, MENRERDE—OEM - (RERDEDOFEAREZ 1 ry FEL, T4 LT3 AKE
95, 2L THD. IRWT D OHIRIR A IR AR CHRA L, AR OB Cs
DHEEE X 0 @SR IS 2 BAE, (ERTIE, FEEUTRA 7 V== 7 LULRITH
DG, AR ZIT ) 2 ENRWEB 2D, L Lans, Bl L7z IS Bk
TERETHY, ZORBUIRETFIEN A Z rHIEHONARPLFEARIZTETIIE L0 E 52
TEERIN R D . £ 2T, AMMEEN AARESE - A v ¥ —R1T0 T/hh e 7k
B oopAim ORHET 551k OMEARBEIC X 5 H718) ,2011) #5521,
ATk D EWALEE LT,

- RHERNIERS IS LIRET .

YU T A TN ELSTHRY UMER).

cRESE S IERINTRY. & LTS,

Tbb, BEKME . CHEREB ZHREL, AHTHHETHS. YZRARICBIT S, S
BHFEA 61 A&, THITHFA 20 A, FEETRA 85 KOHUIRME Cs HIER RIZONT,
Fig. 2-2-13 725 Fig. 2-2-15 (TR T K O ICIERMEORE (v e — U A L7 /E, p <0.05

TholHAT TERSMICHEDRV], p=0.05 TH 7285581 TIERSMICHED ) 28
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ol AENEx 7 BAREEF 2015-Ver. 3 EHfER o v N ETEHMEOREY 7 N 2
L7z, ZOfE, S<6HTiEp=0412, HHETTIZp=0.111 ZLTFHEF TIEp =

0.122 L7210, &TORBRIOFRD B Cs IEIXERDAICHE IR ERo72. Zh
kv, BEEMEK CV=0oVx ZMETE (Table2-2-7). & HIZZ ORI SE, 17
TEKYE, HEERE LR ORBAE OFE &2 AT (Table 2-2-7). T OFEERND, &< 6
ORBBUTERKYE 95% & L7356 202 A&, HHETTIX 123 K, 2 L CFEHETTIE 188
AROWRBVETH D Z EARENT. 2O D, [FA—HUIET 1 ha KEOFAKTH
AL, BHKHE 95% & L7258, 200 ARER VIR N2 L E70s. MEAE LT
X, B E RO TZE LTH, FRE L CORMADOEEHETE & 5320, REUFAST
MAZ V== T LUV T THLIHAE, AR THIN, ML A7 ) —=v T 1L
DEDIFERIZONTEX &2 ED X 2I2T 50, £z, 200 Kk B> 285G O REKED
Aoy hOEEHWZED X T B0, 2D LD RMESIZONTE, 4% FERD
BUHFAA 2 B & 2 CREMZRRA 2 MA T MERH D L EZ TS, AR DO fEHE Cs
OEFEIIZL L TE Y, ZERIBRES AgJ8 DRI L & b1, HFEEERLS A Z 7 R,
FEAROMEZIT> TV MERDH DL EEZXD.

LbEDZ &0, BATORMIKES - BREFTO TE O ZJFA K O IR B v O U &
U NED D OMRA S (2011 4210 A 31 H) ORIEA & FERERAT I E 12 X 5 JFK

PO v NHESTTE) BB RIS IRE A Fig. 2-2-16 ITHEER Z R LTz,
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0.016

0.014

0.012

0.01

f(x), PDF*

0.008

0.006

0.004

0.002

O 1 | | J
0 50 100 150 200

Radiocesium concentration (Bq/kg)

Fig. 2-2-13. Normal distribution curve of the radiocesium concentration of logs of
Q. serrata from Sakura city.
PDF, Probability Density Function
Water content, 12%
df (degree of freedom), 61
average, 76.0
SD (standard deviation), 27.2

Shapiro —Wilk test, p=0.412
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0.05 r

0.045 r

0.04

0.035

0.03

0.025

0.02

f(x), PDF

0.015

0.01

0.005
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0 20 40 60
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Fig. 2-2-14. Normal distribution curve of the radiocesium concentration of logs of
0. serrata from Ichikai town.
PDF, Probability Density Function
Water content, 12%
df (degree of freedom), 20
average, 29.2
SD (standard deviation), 9.1

Shapiro — Wilk test, p=0.111
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0.04 r

0.035 f

0.03

0.025 f

f(x), PDE "

0.02 r

0.015

0.01 r

0.005

0 1 1 1 J
0 20 40 60 80

Radiocesium concentration (Bg/kg)

Fig. 2-2-15. Normal distribution curve of the radiocesium concentration of logs of
Q. serrata from Utsunomiya city.
PDF, Probability Density Function
Water content, 12%
df (degree of freedom), 85
average, 34.0
SD (standard deviation), 11.8

Shapiro—Wilk test, p=0.122
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BIE VA FZTERENIER, IS L OBHMEE Y HMER

FT1E A ¥ TFRAREECBT BT JRFRBEE TSNV T T v— (NPB) DEIEDRA
N L IETEBETCOINT T TITN—T 4 NE— (BT —T T 4V HF—,
CSF) BERIZ L BJEA & FEE~DOHBEEE > ¥ L ORI

X C®HIT

01V FEDHAARKRERI LD REE RSB OFR AT T, BEZBE, L4y
D HURPECSIR B % fh oo £ 5 & [RIFRE 0> 100 Ba/kg (57 @A EHEE M REMZ R 2012) LLTF &
THZEERE L. £, BHOKES (T 0O ZFERKOE KO XY E O O EIZ D
T. 2012) I, ARE (A Z TIRARDOBEECSTEYE, FT, MKITFE22%5. 2012) OFRMEREZ b
T, v A B2 BB DIREAR T OB PECsIR B OFEIEE % 50 Ba/kgbh T (B7KZFE12%IZHF) &
LTWD. A X OEKRELFRAGKEDOIZLDEZEBEL, FANDAETA X5 ~OBITH
B (A B DOEKRFEEIWIHE L T) 22.0L BERICRE L.

ARSI B IR ORIZALE U, W5 — R R EFTH b B TR 85 km B PEIZALE LT\ 5.
JERZER LIz Y e S TIEt@ e —RIE OV 120 km 7> 5 130km, FEBRA(To-FHET & A
SR S —TRIE S 145 km BV TV 5. HAR IR TIZAE S ALPEIZ 23T T o [LfEES T i Reis 4
DA LT,

A B TFEARB I NEIER, FIE5G00OSMCsZRET D2 H1EE LT, CsafrRmMICRAET
LIV T T N— (PB) 3, < OBMBRTHEM SN TE . 1F7EAREPB ( B : 7—F %
> F % —1,000 30%53HR) , KHRETERRASH) ICRIETHZ EICRVRELZVA X1
FRIEE (AREH) ~OMFTRONDN, BEHMECsD 1 EIE~DOWRI A I 5 2 & 3R
TWD (RH 2013, 2014) . #kx 72k ) aOFFRA~OBEHECsORAT 2 il 3 5 %1352 <
T ST & 7. RSS2 B~ OPBIRINC K 2 BUHMECs OWINHIZN R L, A % 7 Lentinula
edodes, ~ A % /7 Grifolafrondosa, 7~ * 2 Pholiota microspora, 7 7 7% 7 7 /7 Auricularia polytricha
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IZONWT, FEANBE~OFEL LLICRESR TS (IRE 2014) . Zh ORI, ©T74 7
Pleurotus ostreatus DFIRFET EBR T HESIT HNTEY, v 7 %75 OREMIZPB, % L TNPBAHURK
EHEHTHZET, B 7 X7 FEEAOBIMECSOBITEZMHIT 5 ENTEZ LxRELTW
% (S 2012, Hiraideetal.2015) . S BT A Z 7 OREKEHUCPBEZIRIN L7z & 25, 13K
~OBAT LI SN Z L3 ST D (BJIAD 2015) . [FRRIS, BERKERICE T2 2 =,
T TN T, T AT Hypsizygus marmoreus, A X7 - FARSDREHECSOBATIZ, PBE
BRI 5 Z L Tl S s Z i S Tngd (AED 2013) .

F AR LIEIEARIZT T RS PBIR (Fdn4, KA ERASER ot v LY
—77uUT7N200) [ZRELT YA FrOMEAEMLIZL 25, 1Z72AK% PB RIZIRIE L=
A L RO T EIBROSHE Cs OB BB SN2 ERHEIN TS KH - BIA 2015). &5
I, JEEHE Cs TIHYENTZIFARZE 0.5%0 PB 7y BURKICHERERTNCIRIET 2 &, IR~ D Cs
BT L, £ L CPB OAFIL—HOTFEEOARITICLMMIE L TELT, FEESCHIRIC
AL TWARNZ EhHEIN TS (KIGH 2015).

TR RNEE T VT 7 v— (NPB) 08U 2 IO TZREFETIE, AIEETED PB K0 & @
PE Cs MINAEZ A9 5 2 EDVREN TS (Hiraide etal. 2015, Kawamoto etal. 2017). (L1 & (2018)
I Cs THHY SR AR Z 0.05% NPB ([ZIRIE L T~ A X 7 2l d 5 &, FRIE~DOBITH
AT aMmE LTS, F, HRINTORWIITERITER 2 7275 94B5 IRALEE 2 i L 7-7%,
ZTIEARASOHUE Cs 15Y & FAE LT FEIRP OB Cs IREZFRAE L. KHE (2014) X A
S22 MOWTRROERZ 4 » HEIT 7225, B Cs oIz RITRD bhzmo7z L LT
L. ZO, HEEFEBTIE, 1FEHIE L 18 » HIZIER L THllA L7,

PBO M OWTIE, H—EH 3HI TR XL 512, PBOLFILEN L FBIEICONTEL D
MM THONTE TS, Ty MIBILT, 7 /8 (Fed4[Fe(CN)6]3) 1T AEE IN7-PCs
DOAFE~DE Y IABZHIE L, BRNNSGORELZEEL, FHEORWEH bW LN RENTVD

(Nigrovic 1963; 1965) . & 512, PB% 60 H MIEMEANCEERE L 7= 7@ ~O B EM IR S vk

Mhol-Z L&A L TCW5 (Richmondetal. 1966) . BEAHIDO T v MI2% D=7V 77 v
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e/ B EE Rz SO 2 152 A FG 2 TRA L. I, B0k, P, Mofe, Bd, fEe. KR
B OB OB 24T o T RE R, WELFIIAIERRD b0 & LTS (Inuma et al.
1971) . 2L T, IABAIZ 7 = v 7 b T U U A8 NRIORATEIZAE AT 2 720 O /iR
ELTERENTNWDEZ L. PBOAK~OFMEO A RENEZEZ 25 LT, 7o T bt R DA
R e B I O FERER LA & L C1SppmE THEAINTVWD Z & — AR THDH & LT
% (Anon1969) . IAEAL L TiX, ZHHOMF5EIE, PBILEMR MY &0 L OB 75 H &
RHTEEETRLTND.

JEARZETe & O ZHERAHA~D PB BLOHEEOHM AN D, AL TILL A ¥ 7 OJFAKRIZ NPB
A L7, YiZalBTlE, FUR%E NPB iiRICIRIET 2 Z & PBHEFE L TV LAY —T 7 4 L X
—3— |~ (CSF) Z#a%d DI5YBh I HIEIC XV, v A 2 T FRA~OFEHE Cs OIS S

AN ONTITHAE L.

RBRM B R OS5

1) F/RFARBES N T T N— (NPB) BRI K DIEYRARDO VA & FREE~DHUFHE Cs
BATOIER

NPB 73 #8i% (Fes ' [Fe*'(CN)6]310% ) 1%, B L FHRA St LV AF L. oA ¥ FREEILHRO
HEL 118 B2 Uiz, JhtE Cs ORIEIZIE, Fr~=7 A4 (Ge) PEEm b (B =2—o—
—7 v FU—HH, SEG-EMS ) & o, BB L7z 27 Z UK Quercus serrata 1%, 2014
S H RBEERND 34ER) ITHARY HE STHO2HCEEEL, WiARKERE 4 —IBEL
THIFFEBRICHEA L7z, 201245 12 A 28 AR TORGHE Cs thE & (BREEA 2012) 1%, Y HiCIX
PR HESVE Cs PEAE &Y 30~60 kBq/m?, S T CIXRFEHIE Cs JL35 ®IE 10~30 kBg/m?> T - 7=.
JRF T IX 2014 42 11 H 7 BRI CRE R & 2 OEBROZEMBEREMEKRET=2 ) »7IZ
£5< 1.0m OF S THE LTS (R O#HZERS 2015) 23, ZO5MmKNG, ZEMHEERIT
Y T ORER I T 0.1~0.2 uSv/h, S THOKERHIIE T 0.1 uSv/h Kiiii & 72> TV D, Y DK 46 A,

S HDJFAR 70 ADFE 116 KOJFARZLRIL, T TOFAROHIE Cs IREZ T LIz, AR
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S 13m Ul L, ESLL7ZEISEVEC A ERICHEN L7z, KFAROKRA Lt n OEAE, FLKRITK
LCEAICHIE L. b S0em D& ZAETTF =—r Y —THIA UL, 2L O~ U R U
(CEREL L 72 833K & ot U T Cs IR EE I8 L7z, [A) UaRBHT 2 T, Bz ik 53 3 (MX-
50, A&D tH#Y) Z MWW TEKREARE L. AR OHEE Cs IREEITEKE 12%ICHHIE L THE
W70 OREITHAS Uz, RIS, BORE Cs IREE, B, BRPLMAEL, BIEEROGR L 255
REEE LTz, 2 o058k (Y e STH) 7K LIEFEARZ, 0.1%E 0.5%0 NPB 23 HikIC
RPRIE L, PHRIX & L T2 ZN ORI HER I L 2R 2 HFKIC 24 FEfERIE L7z, 5 A
JEGz S H T, JRARICHEIL 118 SR Z | K72V 35~50 E O/ % b (T HFE L7z, 1Z72101E, A
BMEE  F —DIRERMRDIZTEG TI oA REICEIVER L. Fb~=0 ARG K
DAY hr A MY —, BSRERIETE Y Y — X 7R+ T B L ek, R ) - 2
B22,2020) 12625 X012, KRBRIX T 100 g LA EOFfE7: T FARNINE T X 7-FES T, BN OILER
ZREL, RARKEIY, FEELENEZ I —CHhikL7z. 3% Us %% (100mL) E721% 1
L~VUXRYURIIHIEL, Ge FEMEMmHIE AT HEEOHEME Cs IREAZRE L, HARRIME
W REBEN LA Z T FIEOBENE Cs IREZZKE 90% DRFOMEICHE LTz CTEEY:

M

BRVFHAN - FINRFR LSBT TS, 2021, HARRMIEHER Y 2020 IR O\FT)). BATHRE (7
TR L JRARPORERE Cs WEDLR) 1, FADEKREL 12%, FEERDOEKEL 90% (HEE
NR—2) [THFE U TR L. BIMREOBEHIT, BEE R EITER%ORE (2013) O
HEBEBIZ L. £, 2EETICHEESX—ATOBITHRELEM Lz, 2012 4 8 A IZHAE/TH3
BATRBORE LT A MEFELIzE 25, 90%EHEXH O LR 1.785 Tholoizw, BATHREK
20 5l &R AT 22 &ichoT (FHH2012).
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2) BRIEEBICBIT 2V VLY —T 7 4V F— (CSF) KEBEAMENEX > b (ASN) AHIT X
% VG YRR~ DO & U ABATE DR

R ORI TN T T N—a STy T LY —T 7 4 )L % — (Cesiumsorb filter, CSF,
PB100-5, KHFEL () ) 2 AV (Fig. 3-1-1)). F72, #EfR 70% ~75% 0 22 it
% b (Agricultural shading net , ASN , ¥ A4 — k1075, ZA bk B &) Az,

FEERIZEE] U7 G YT TERIT, 2012 SERICE IR IR CTHEEE L 725280 72K (Quercus acutissima,
290 B, ARFEEMRASH) 2R L. 201447 A 3 BICHAR B YOS EE#KROIZS
GHAREIAB R 2 Bilha L7 (Fig.3-1-2). FRABRLARE, (127250 5 EfTad Csl v FL—ia v
Y=g A =% (YiH5, PA-1000Radi) ZHWTHA L. ZOMRKR, ZEHHBEEE (HS 1m) OF
PIEIE 0.188 + 0.0044 uSv/h, FIMFREO FHEIL 0.212 + 0.025 uSv/h TH-o72. A& 20 cm DI
RN Z BRI L, M OEKEEZRE Lz, ABIE, PEIXLERIG (GBS 0~5em, 1 a7
MY 100 mL 2% 5) (HS-30S, BREEUERT) ZHAWCEREL7Z. TORRE, AdJgOFL R Cs i
JE1% 16,750 Ba/kg, A J& DN Cs J2E1E 520 Bakg THo72. LATFD 5 SOERSKIMEOEN
ZHUTHONT, 40mx4.0m OHEFEIC, I AR T30 RKOIFTEAREIREIAALTS (Fig. 3-1-2.A).
STRKITIEFEAZ O FICEBREIAAT (Fig. 3-1-2. B) ; CSF #G%, 15Y%:+Ho 1112 CSF v —
k& X 2O FIIZEAREZIREAATR (Fig. 3-1-2. C) ; CSF %, CSF #¢7, 1§72 K% CSF > — b
O _FITIREIAZ, Bl CSF > — b THE -7 (Fig. 3-1-2. D) ; CSF #i% 72 L, ASN#%7E ; IF/°KAH
B3 EITIREIAZR, ASN ¥ — h T 7= (Fig.3-1-2.E) ; CSF Bi% ¥ L OV ASN 4%, 172K % CSF

v— b EIZfREIAA, ASN v— R CHE -7z (Fig. 3-1-2.F).
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Fig. 3-1-1.  Cesiumsorb filter (CSF, Prussian blue filter) sheet with a thickness of 10 mm and

width of 1 m

Left, cesiumsorb filter product;

Right, cesiumsorb filter thickness indicates (10 mm).
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TRAEDFEAIT 2014410 H 2 H (RENS 4 7 H%) 2BMED, 11 27 H (RENPLR6 7
H1%) £ CTWic T EIRE I LT, RO Cs IREEIT, BREVEFICHIE Lz, FFIRD%
ENHET L72 2015 2 12 18 H (RRIEHEAI 17 7 ) 12, FFEBRXND 5 KOIFTEREZHIE -7,
ETEARDOMENG 10 cm ZR B TEZF = — 2 VY —TEVIMIZI L L. Z0oBXHmaE~ U x U 2L%E
FHITRIE L, MREFT O IE (2012) 1206V, 1ZIEAR T &g Cs O E 2 HlE L.

FEREAT I 5 ROFRDSE D H L= B0 Ot Cs IO AR H Lz, 2015 4£iC
BlEfix, 3 Ao 5 A GRE®% 8~10 » A) ICFEREZIE L TRELIT-1-. FD%, 2015 4F
10 A725 2016 4 1 A BRER 15 » A6 18 # H) 1T TH FEKDNHELIT > 7. 1ZT2AREID
D5 EFTDOLNZ NI T, FERBAAAIY & EERFE THRFD A8 & A J& (0~5 cm) D UHE Cs (*Cs,
BCs) BEZPE L. £, EBRKTERHNCE, 1Z72KE28 > Tz CSF, IF72A0 FICHER L2

CSF, 1 F/EARZE -7 ASNIZOWTH M Cs (4Cs LY B7Cs) RE 2 HIE LT-.
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Fig. 3-1-2. Experimental conditions for testing cesiumsorb filter and agricultural shading net

at the fruiting yard in Nikko City, Tochigi Prefecture, Japan.
view of fruiting yards with all test conditions;
control;
CSF (cesiumsorb filter) insulation;
CSF insulation and shielding;
no insulation and ASN (agricultural shading net) shielding;

CSF insulation and ASN shielding;
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3) Ge FEMEERHERZ AV y BREIEDITIC K DREFHART & BRHRFIZ OV T

«

i

HEATEE 129X T BellCurve Excel Statistics (FkStE #HESE#RY—ER) Z2HW T To 7.

{11l

708, Ge PEAEMRINIE AWz y AT b 2 U —ORH TFERMIE, JF7 T R,
JRF OB ZER S, 2020. ZL~ =0 DREEBEERIC L 20 o~ AT b A R U —, Hiaeil
EV—X7, FR249 AWE, 101-103 H&Z5 L L.
AR
D FIRFRBESN T T — (NPB) BT X BIERFEARN O VA & 7 FEE~DHN M
U LBATDOIER

JRARD S Cs (F7Cs KT 4Cs) IRIE, E/KE, EA % Table3-1-1 1R L7z, BUHE Cs I,
AR Y i (257.8Bg/kg, SD=107.4, n=46) 73S i (62.4Bgkg, SD=18.7, n=70) ([ZH_XTHE
2@ o7z, Fig 3-1-3 [T X 9 1Z, NPB 70 BUK ORFE D B IE SRR w05 AT LT
7=. Fig. 3-1-3 ® EBEEI/AEND 0.5% NPB, 0.1% NPB, KOHFKICIRE LTZFARZTRT. 0.5%
NPB {Z{E X DK TIIH L ~DBFANIEE IR G472, Fig. 3-1-3 O FEEOFEAE, EBIEICH
FK, 0.1%NPB, MX0.5%NPBIZRELZHDOTHD. EOBHELFEEIZ, 0.5%NPB XOFEAD
B R ITIR UV Z LT D, Fig. 3-1-4 1, 0.5% NPB 43 BUKIZIRE L 72 BZ O FROAK M & HRifio
Wi ALK L7 b D Th D, BEIEINPB TEHAIN, KAM (ADFE) ILZERITERA L TVZR,
RIER O T YW (FOFE) TIRUMICEARR LN D0, DHIEEEL TV edolz,
FERIL 2014 457 HICHERE L, S HRE TRV v 7 T—#ok (MRFEZFR<E 2 B, 2 FRH/A) %
1o, 9 AMS 11 AIZMRORTH 7243, 1E72K LHEO NPB ILFiH L, FEid NPB 2357%8 L
Tz (Fig. 3-1-5). F3IRFRAEIL, HEZBALED 8~10 » A% (20154F3~5 H) OFUERIZ, F
ToRREGBHIED B 19~21 # H1% (2016 4F 2~4 A) OFUFERIZHBIEEZ I 72, 0.5% NPB 43 HURIZIZ1E
L7ZIEEARIZOWTIE, EDD 8~10 » A%, 19~21 » ABICINHE L= TR IREEE FRAE L7
LA, AZEE, HEN, B&IZIT PB OEGIXR LN o7, 19~21 » H CTULHE L 7= 1K Ok

BIPE Cs #JE % Fig. 3-1-6 (TR L7z, Y i ORLELD TR THES U727 I OB Cs (P4Cs +
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BCs) BENK BE < (103 +31.1 Bg/kg), 0.1% NPB ZLFRX TlE 35.25 + 8.3 Bg/kg, 0.5% NPB ZLFE
[XCiX 26 + 17 Bakg & BRI LTz (ZEIEL Tukey-Kramer, **p<0.01). S HHEDFARIZ DU
T, RUFDIZTEARD GBI LT IR D K Cs IR 1L 51.6 £ 22.1 Bg/kg T, 0.1% NPB ALEE
X CiX 33.5£19.5Bg/kg F Tl L7y, AREZEITED bivieroTo. —J7, 0.5%NPB ALH X T,

RAFEDIZTEARIZEE T 17.6 £ 11.3 Bakg & AERBAD AR LT (ZHEHE Tukey-Kramer, ** p <
0.01). ZDXHIZ, FA%Z NPB IR CIRIEWFLT 5 Z L12L 0, TRIEOHKHE Cs BEZIKT
SHEDLIENTE . ZOT—ZIZHOWT, HEFJT DSk L e EIEELEOM )5 2 v TRATER
AR M LT (Table3-1-2). £ A Z 7 OMREEINE (FFEIREKE 90%HH) K OYRAEKE 12%
BH COBITIRE (FEER L FROBIRE Cs IEDL) 1%, Y TTORLBEFAT 046, S HOKFUK
T0.77 Tholo. HREERES—AOBITRET, Y TORLIFAT 404, STHOFATG6.79 ThH
ol iz, FARZ NPBIIRIET 5 &, ARG 057, NPBIRED LRI > TEAT

BRENMET 52 E3bhroiz.
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Fig. 3-1-3. Coloring of the log woods (Q. serrata) bark soaked in different concentrations

of NPB (nano particle insoluble Prussian blue) dispersion liquid.

A, from left to right, 0.5% NPB, 0.1% NPB, control;

B, from top to bottom, control, 0.1% NPB, 0.5% NPB
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Fig. 3-1-4. Close up view of cut-end and cross-section surface from the middle of the log wood

(Q. serrata) that was soaked in 0.5% NPB (nano particle insoluble Prussian blue)

dispersion liquid.

Left, cut-end surface

Right, cross-section

91



Fig. 3-1-5. Bed log (Q. serrata) at 4 months after soaking in 0.5% NPB dispersion liquid.

Log wood was soaked in July 2014 and assayed in November 2014,
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Fig. 3-1-6. Radiocesium concentration in L. edodes fruit bodies of after immersing log woods

(Q. serrata) sampled from different locations (Y City & S City) in Tochigi Prefecture in

the NPB (nano particle insoluble Prussian blue) dispersion liquid and cultivating.

Radiocesium concentration of log woods normalized to 12% moisture content and

fruit body moisture content to 90%.

Y area, Y City;

S area, S City;

0, control

0.1, 0.1% NPB (nano particle insoluble Prussian blue) dispersion liquid soaked

0.5, 0.5% soaked in NPB dispersion liquid.

Error bars indicate standard deviations (=SD).

Multiple comparison Tukey-Kramer,
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Table 3-1-2. Transition coefficients of the radiocesium from Tochigi Prefecture log woods (Q. serrata)

that were soaked NPB dispersion liquid to fruit bodies of L. edodes in this experiment.

Based on the standard in Japan method

Based on the dry weight basis ratio

method
NPB ; .
] ] Log woods  Fruit bodies ] ,
Site  concentration o Log woods  Fruit bodies .
MC at 12% MC at90%  Transition Transition
(%) ) MC at 0% MC at 0% )
(n) (n) coefficient coefficient
(Ba/kg) (Ba/kg)
(Ba/kg) (Ba’kg)
0 224.5 (2) 103.0 (2) 0.46 255.1 1,030 4.04
Y
Cit 0.1 258.5 (4) 353 (2) 0.14 293.8 353 1.20
1ty
0.5 213.2 (4) 26.0 (2) 0.12 242.3 260 1.07
0 66.9 (15) 51.6 (15) 0.77 76.0 516 6.79
S
Cit 0.1 64.2 (13) 33.5(13) 0.52 73.0 335 4.58
1y
0.5 61.7 (7) 17.6 (7) 0.28 70.1 176 2.51

MC, moisture content

n, number of sample when multiple samples are collected; mean of all samples is presented

NPB, nanoparticle insoluble Prussian blue
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2) BRIFERICBIT BBV T LAY =TT 4V F— (CSF) ROBEMAELF > b (ASN)
MERIZ X B EEVEYRFR~ DS ¥ 7 ABITEOER

T ERDIEEHE Cs 75U x5 CSF & ASN ALERIC L 2 ilh R 238 L, BE25Ho
KABA Fig. 3-1-2 1T8 L7z, FEBRBHAGRFOIZT28; 5 fpT o )22 M#R =13 0.188 puSv/h ThH
ol ek, WEIZOWTIE, SR OJFEAR K O FEERF OGHE Cs IREEZF~RD Z & %
B E L2, ARIORBRTITFSEK LR o7z, FAHRERXIZE N T, RE (LE) %
4~6 ; H ORNTHG DAV HTEZR 1 FR 0 & BURE Cs 1T S e nr o7z, GXiE% 8~10 »
H Q01543 A~5H) MORER 15~18 » 7 (20154 10 4 ~2016 4 1 J) OMIZUHE L
= T feE 72 - TR D I E Cs PRI % Fig. 3-1-7 \OR 7. & L CHEIREE Cs (134Cs + 177Cs)
DI E1T T2,

WTROEBRFMICB N TS, GKE 12%ICHRE LIZIEEAROMEHE Cs IR, REk
17 7 AfRB L7= (2015 4 12 B) BRI TIE, 2 TOMPLXITITHRERBALERE & RIS H
FREMELLT T o7 (Table3-1-3). 7z, REBMIMA#@ U T, ERXICEET KM TOR
RZDWT, U Cs (< 0.049Bg/kg (BRHIFRFY)) 13 Sz hnode. £z, &ER 15
—18 » H ORESRCIE, LB HF (CSF TN ASN) M ONEHED & Jildit % Cs 23R HH & 47 (Table
3-1-4). CSF > — N ONEE Cs 2 FE (4,735Bqg/kg, SE : 1,647Bq/kg, n=4) i, U ¥—
J& (AoJ8) DOIEHsE Cs #2EE (3,612 Bg/kg, SE : 651 Bg/kg, n=5), AJE (764 Bg/kg,
SE : 79Bq/kg, n=5), CSF #7 > — b (355Bq/kg, SE: 121Bq/kg, n=4) % LT ASN #7
P— b (591Bqkg, n=1) LVERETHo7=. FOREZMmE (MmO Cs) 75 REEES
D72 DIfEA L7z CSF v— b ORSHE Cs 215 (AL U X —J& (A)F DHhHE Cs & ik
L72& ZA,CSF v— FRE L OGHE Cs W& LT\ D 2 &b o, EiRBIGEF (2014
8 H) DIRE LS DL, U F—JdOREME Cs IREEITHK 78.4%I4 L (2015 4212 1),
R EOHSME Cs IBEICEITA O o72 (2015412 ) (Fig. 3-1-8).
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Radiocesium concentration (Bq/kg)
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Control Control CSF CSF CSF+CSF  CSF+CSF ASN ASN CSF+ASN  CSF+ASN
8-10 mo. 15-18 mo.  8-10mo. 15-18 mo. 8-10 mo. 15-18 mo. 8-10mo. 15-18 mo.  8-10 mo. 15-18 mo.

Fig. 3-1-7. Radiocesium concentration of L.edodes fruit bodies harvested from March to May
2015 (8 to 10 months after treatment) and from October 2015 to January 2016 (15

to 18 months after treatment) (Nikko City, Tochigi Prefecture, Japan)

Radiocesium content normalized to fruit body moisture content of 90%.
CSF (cesiumsorb filter), CSF insulation.

CSF+CSF, CSF insulation and shielding.

ASN (agricultural shading net), No insulation and ASN shielding.
CSF+ASN, CSF insulation and ASN shielding

mo., months.

Error bars indicate standard deviations (+SD).

3 to 4 fruit bodies were used as a 100 g sample.

Results below the detection limit were excluded from this analysis.
Tukey, **p <0.01, *p <0.05
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Table 3-1-3. **Cs and !*’Cs concentrations in bed logs (Q. acutissima in Miyazaki

prefecture) after 17 months at the fruiting yard in Nikko City, Tochigi Prefecture,

Japan (Bg/kg)
Control at Control at CSF CSF No insulation CSF insulation
start of end of insulation insulation and and ASN and ASN
experiment experiment CSF shielding shielding shielding
(n=3) (n=5) (n=5) (n=5) (n=5) (n=5)
1340 1370 34cg 1370 1340g B0 1340s 10g 1340y B0g 1340 1370

<3.9 <3.6 <7.0 7.8 <42 <53 <53 <61 <50 <69 <47 <51
<1.7 <1.9 4.6 7.6 <6.6 7.5 <52 <65 <68 <69 <41 <46
<3.1 <39 <40 <53 <43 <52 <44 <53 <49 <79 <858 <67
<46 <55 <52 <49 <53 <50 <52 <55 <50 <55
<43 <42 <14 27 <45 <62 <51 <56 <49 <49

n.c. n.c. n.c. n.c. n.c. n.c. n.c. n.c. n.c.

Mean 2.9 4.6

(<2.9) (<3.1) T (<43) 3.3 (<4.9) (<5.8) (<5.4) (<6.6) (<4.9) (<5.4)

<, below the detection limit.

If the measured value is lower than the detection limit determined by J. A. Cooper's method
(Monitoring and Information Division, Nuclear Regulation Authority, Nuclear Regulatory
Commission, Japan, 2020), it considered to be below the detection limit, and is expressed as
an inequality sign with the detection limit.

n.c. (<), for calculating mean '**Cs and *’Cs concentrations including values lower than the
detection limits, we used one half of the detection limit values as a substitution. When values
for all bed logs were below the detection limit, the mean was not calculated (“n.c.” followed
by the mean detection limit).

CSF, cesiumsorb filter

ASN, agricultural shading net
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Fig. 3-1-8. Radiocesium concentration of litter layer (Ao) and soil surface (A) after 16 months
in Nikko City, Tochigi Prefecture, Japan
0 mo., 0 months
16 mo., 16 months
Error bars indicate standard deviation (£SD).

Tukey-Kramer, **p < 0.01
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EZ%

2011 4R & 2012 I M L 7RSI ERT A & (RE 2013a) TiE, A X270
B Cs JRBE (AR E R Y72 V) ZHEAROKSE Cs IRE (AL E Y70, EEE
TIFEKER 12%) T U7k, FIEIE 0.429 GHEIER A 2 4E) TH Y, 94D 90%
Zate BIRMEIX 1.922 L7poTz. ZORERREZ S &IT, RBMOKES & REFTIE, JEAEGE)
BNREDT— OB BEOREDTODOENENRETHSH 100 Bakg LLFIZE EEDL A X7
ZREET D701, RARDOTIEMEE 50 Bgkg L FIZEREL TWDH. ABFETIE, JFRARNMD
T FEIRA~DFGHE Cs OBATHRET, NPB UBURE DN &< 2 DI E ERAMEm AR~ LTz, A
54 DIFARIEC BT DBATRENL, BUE 2.0 TH DA, AWFFRICEIT DBITHREIE 0.46 -
0.77 TV, RHE (FRH{2013a) 2#HE L-EHANTH 2. AL (2018) 1%, v 14
TFOBGIIERNFIE TIRIZEAEBELROVERE LTS, LA, FlE A ¥ roEhk
W Cs TEYDRINI, BRENTZFEAOHERAICE 2 b0 EBEZ 6N E LTS, e
TG DR % 2 1 T g O JRR 2 (AR 9 2 45 6 IS BUE —IRBUIC FElls ST 2 5k
JEAAERT DNIARDIBE R L~V HEET H72D1Z, 10 ha EFTOEBEICHDHIAD I B, 3
RKOKRDIHBENE Cs LANVERET D2 L THD WREFT 2012). 20 X5 s, 20
BDE=Z Y T TEWBEE CsIREZ AT 2HEAVPBEIND Z LB, Hbae5 4
HBIE D JFR FISLAR DR + S8 I IBFEMED @\ W FIERS LB TH 0, RIS TAR AL A ik
FERZRHEE L RETHERN D D, EHO (2018) 1%, BIRFENOGBA LG EE T /%
BHTORE A T TR Q. acutissima JRARIZHEZ A LT & 25, ZEMHRESRK 0.1
uSv/h DIF7EHT 3 FRIFR L CH M BERIGRIEEIM L e nZ L2 |ELTWD. Lol
[FERRIZTE H AR BEFHIAA T RARIZOW TS, ZZHIBREFED 02 uSv/h LU EDIZ725 Tt
L7256, SHE Cs HURRBo b TV (535 2016). -~ (2018) (TmERNHH
ELIEFEAZ ZAXHRNDIETEY (0.04~0.23 pSv/h) THEE L, IWHE L 72RO Cs
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B EFOHE (nGy) & OMICITABEREIRERPBD SN2 LE2RELTWD. FARD
B TEE, 3720 b FRO BRI RIE R E ORI > THEINT 2 Z L ARE S
TW5 CEH 2018). 2016 FEFRITHIARR DY a5 Z JFOK Q. serrata % AV, ¥ A B 7 %22
BIRR SR 0.39 uSv/h DIEFZEE T 1 ERIFEE L=, ZOREER, IO MEE Cs 1T E
FEOEERL, BITIHRENL 27 &7ao7z (BAG 2017).

ABFFETIE, 15 S N7 % NPB AUBE L7354, 1R O i Cs I-EEDBD L,
NPB ALEENZME ETEAN O 1 FRASDHIHE Cs OBITRENBD T 5 2 L 2 5
I U7z, NPB MLELCHE L- FERITBIER SN2 o0, @EFH - FRHEHE % OF A
DFEE Cs 1M HIZZ < A LTV D Z EAVREN TR, BAEZLICHEY, O
DM OWHLE TIHEGR SN TND Z ERA LN/ > TE 7= (Zhiyanski et al. 2010; Wang et al.
2018; Kobayashi et al. 2019; Murakami et al. 2019). Z D Z &6, i Cs DIGEYR B
DA, FK%Z NPB DGR T2 Z L b A TH D EBEx RS, JiHE Cs 1
G0 SNTZIZTEE TIETEARZ CSF & — b Tl 5 2 &%, 18 » A B&ICINHE L7+ EED
T Cs IR o722 &G, HURME Cs DIERRZRRET DDA TH S Z LR
SNz, E£72, ASN IZE 2L HOBREANTH L Z ENbhroTo. ZEHEHER 0.188
uSv/h DIETZHHT 17 » HRIFRE L2 K T, 1 Z72AR0 REEHETS Y3 D TR CH -
7= (Table 3-1-3). FEBRKE THRFICHERH D CSF L 8% D CSF OhE Cs JEEIC R & 200E
LOENH-T2Z & (Table3-1-4) 1F, BEHFTO HEEREORMEREE, FRCEMIZ LY &
BERLARD DI T LI EE OMBUTER T2 b D L B2 bt BIREHYEI G M
BRI AR IRALEE (Z2RIAREER 0252 uSv/h) TIE, BIFRE) HB% S RIBYROIR
REPFEL—N (R Tavr o), U Y oHAath) o Bl LG4, CSF v—
N L7356 L ik U TR i Cs IBEZ R Lz (@S 2018). AHgfE (A) 7»

OUAZ T OERFEE T 1 > 7 ~OHE Cs DBAT A I =X L%, BERIED MMl 7 % B

101



£ L, AX Cryptomeria japonica FRNIET- 45 CEBEHIEIC B W B A I 2 /e o712 & 2 5,
B LR 7 vy 7 O T 00 Y0 BEEE, £y Mg 1~2 » ATA— 7 L—71ZT
WBELBLT-ER 7 0y ZIZHART 2fEFICETEA LTV, 2L DOFRERNE, Y Cs @
Ay BDDERIET By 7 ~OBATIZIE, A Z T ESRIEOIEENEE L TW\W5 2 & DR
SNTWD (AR 2017).

JAHE Cs TR ENT- I TED ZEAHETT 570D RWHIEE LT, CSEREA T A
ND XD IR E Cs ZRAET HMEL A ERT 50, 27V — 7wy 7 ORROF|ED
MARD XS B2 LT, V2= L oA 2L 27O RETHD. Wk
i@ S D — ML, IZTEAROBIME Cs iz S & ixTERhneEI 5%, PB
#7X° NPB 0 R DI DWW TS, B OFR 2 RIEAEL L 2R DBl 2 £ D X 9 12k
DM E 72> TL L. WIROHESME Cs 15Y4P5 11T PB #2*° NPB Uik & & TR &R &
BRETHEA L TOWDD, ZHICOWTHRERKOAG Gt 288N H L EEXD. L
2L, JRAFREZ CSF > — M EMHT 5561, CSF v — M b IL#EMED PB OAHHE
HEhs (A—"—H) ORTHSH. CSF v— MIBEMBENE WS HlKIEH L2, E
BERACTE, BIXIIRZ GO TAROBBDPLEL BbhD. SO, 127
HEEOBERFHIOEXIZFETHEDEEZLTND
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F2Hi BEEREERBOVA Z FBEBHEREIETEARE AMJBED A BOBSHE
UL (Cs) DEBNIKITTEAMEBE S — FOEEIZONWT
X EHIT

R — R /BT OFHIT L 0 BREEHRI U STz i Cs 0 R4y 13 B8 s 5
0 FALHITITNT TR R L7, KR DARRICHE T Lo O Cs 13BieR 0 %E, B, #t
%, BIOTHEAERYEL R CTETOTHEA~BITL, ZO%RKEMI HEEHYEL 5
O TERFMICERINDD, —HIIBARICRRSND ZLICky, BRIMICED &
MR TIEERT 2 & SnTnsd (B S 2020). F7=, 22F T Quercus serrata D3 L OY
RO HE Cs JREEDS 2011 42205 2016 4RIZ/ T TN L= 2 L3 @E ST b
(Ohashi etal. 2017). D72, JFHFHNHRNT 10 F 4R 5 2021 FHAIETH, Z
WS OHIBIZ T 5 2 A Z 7 3 FRARR T, JRARD B Cs IREEITREMKES - AR
B (2012) 2EDT-FEIEME (50Bgkg) ##R D, # L < ITHE A D ATREMED & 5 72 sdfifi
MTERLloTnD. EIZRERIKRILRZT.OE Lo a T I WTTERT NS
ARMLACIZ 1 2 FERFARDOMIGH CTH 572 Z L 2D, RIZITIFAREFEITEH LFEAR
FRITEAN R & 7o TV D —05, wES T ENFR O ELZZ T TR
VY, Wb 5 G YLI ISR MO TEG TR E LTc s, R ORKE L & bICF3E
RITTH G S DM SRS S 4L, FTCBNGRAFE I EE GBI T D Z LI L
TWD (f@H 5 2018). ZD7®, 1GYHE CIRARRE: 2 4 2 720121%, M1 rI6E7R
JRAR DR & EIME G DB LN RAIR Th 5. BIE I OWTIIE S (2016-1 #, 2016-2
W) A &0 RO HE Cs IR 2 JERUER IR T 225 B 3B S, 154 A D]
[P L7223, BB DWW TR RN 2 FIEB I S Tn7zn.

WS R IR EIEFLD 2%, VF—Tr—, AN—Tr—)b, AT LT

12 —Z KX D MIED HIRER~D ¥Cs 1E, WXV ¥ —7 + —/VITEE D PCs Dk &
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P, WBIZAL—T =& AT A7 a—|2 X5 9Cs DEEREMLZ& LT
W% (Endoetal. 2015). F7z, BHREOIERCEUAIIEAE LI B Cs 3FAKSCHRNIEIZ &

DAIZTERITA BT D AREMENRIZ SN TS (BH S 2020). 2078, BINGYD A 7
= AL E LTUIEARB I E Lz Cs DIZTEANTB~OBENRE 2 b s, FAREFEHY
PN EHE F TIPS K0 JRAK B AT L2 BORE Cs 12D T, PB 43 iR
(fRFH 2013b, 2014, KA&ES 2015) B ELONPB i (LA 5 2018, fEH5 2018) 12i2
ET D2 LR, i Cs OWERFEAR LNETERNIA~OBATEZMET 5 2 &7
RHHLNTWS. Ll s, PBREBIONPBIINMEE TORBETHY, KREHOL
M ~DIRZEITRD BT (Fukui et al, 2020), BURES AR OMEBITAFAET 5 Ko
PE Cs OIHIZNRITIFF CE 220, EBIT, RO @ LG IIME  TO A S Cs D
IRRANED B, ZHLSONBIR B KUME COwmENRITR L, BAET D FFEEA~
OIRBEEDRIFFCE RN E SN TS (HED 2018, )15 2013).

—F, \ZTEROBEINEGDO A T = AL E U TITEPITEEND Cs BIIIEARD I HEmH &
BLIEARODDIETEARNTEA~BE T HREDBZZONE. EOD, THEND ORSHE
Cs DBAT & ZOBATIMIERICBET 2HFE08 0 DT TS, 13D B OB N5 Y
MKELT, WF], Fv7, Btf, BIOMAREOBEM Z0AE L, 155
IZHE L 22WMRE A2 HESE L7e (&8 2015) 2%, BERMIC K o TT L) & K D3 s
SNV DITTAL~DOEBENRE I NI, ST, EEKEDOT V—— N EHER
LTH FEREBNEICEEL RITE RN 2P LT Lin (BR 2018) 23, sERHIIF
HHICHo7-720, BAKIZEY 70— — b EIZKBEEY, ZOKMIEARICHE S
NI EBRL TS, L LD, 15T E 3RO F, flEicknTiX
WK HRBDEIND 12D, 1FTb~OREBENREIND. —TF, TENG 0K

WA EZELTCPBEHELEABATHAES T LAY —T 7 4V E—% AyJ8 T 115
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RN LI E, TREE~OHEHE Cs OBITAMEI SN D Z LW ML
(Fukui et al. 2020). B 7 ALY —7 7 4 )L E—OMHAFEIL5-6 4F & SNTWDAS, B
MAEN LB HIREDAHEMNREE L TET A TND.

LLED X512, 1ZEAROBIMBYRER E LT, TS OMEHE Cs OBITHER Sh

TRV, HHEPLIFIERSOHEE Cs BATIHIRE BN, 1Z2BICEES, £ LT

i

LAGRHEEM DB RD TS, ZOHFT, HEEDD DIZFIEA~OJREKIBL xR E L
TLMi72B AR MERF 52— & (LR WCS ; Water-permeable weed control sheet) 73JLBEE o
—HESHIRTHER SN TV D, LL, 1ZERRUA 2 7 ~ORURME Cs OBATIHIZ RIX
AATHD. £ TAIFETIE, BEH IR FLOEELZIT TORWIZIEARZ W

To RN TORFFABRZ1TVY, WCS BGRIZ K 2 BG4l ~ D B>V TR L 7.

MR 05t

FEARYA 2 BHIRIEIZ 81T DBAME L —F (WCS) BERXDERE

AERHLE LT, 2014 428 A 11 HEEAT, ZEIMRE=R2 M & 1.0m T 025 uSv/h, F7-
[[ 0.1 m T 0.28 uSv/h D AFHRNIEZY;  (WEARRICZEITRHAE) A2 L7z, RgRX S L
T, 201448 A 11 HIZHAEE XIS LT, WCS ((EY U Ukt BSB250) #EXXD 2
XZ2RE L.

IF7ERE LT, ROGWBRFED V7 XX Q. acutissima JRARIZ, HIEFEMRASHO T A Z 7T
FEX (BUE) Z 2013 4F2 HITHERE L72#%, RORTIEZALLIZIZEARZMMA L. 2014
F- A 11 ISR ZRET D &I, FX30 KT 2% I AMMREICTITEARZREL
7o (Fig.3-2-1). RELTHDH 57 Hi%, 16 » H#, BLU28 » HRZIZHX 5 KT DI1E72

ARZREUL L, 1 ZEAROHBEME CsIBEAZRITE LZ. 5 » ABBION16 » A% DIZIZARIZD

105



WTCIE, 1FERBRDOHEME Cs IREZRIE L, 28 7 AZDIZIERIZOWTIE, EFIZS
B, 12RO ETRNCHE GEREZET), WM, B8ROBEAAL RN LS I
FETUNELTZIZIER EOMEM AL, ENEND G Cs IREZRIE L.

I D AoJE R LTOVA JB1E, 1Z2RRER R O NI AREZHE L T b 16 » HEE
FON28 7 ARRIZERILT=. AoJEIE, 20 cm DS TEARE FAWTERILL, Z 0% MK L7-.
AJE (BX0-5cm, 12749 100mL) %, FEIX R GRFERERT, HS-30S)
ZHWTERRLZ, ZEARZHEL T8 » ARD 20154 A3 HrHb4 A28 H, BLD
20 7 A0 2017 44 A 11 BIZHA Lo FFEZ2 45X 100g UL EIHE L, fddtid: Cs IR %
HE LT,

WA R FJE T Ot 72 2 FFRNICIBN T WCS B OFERIC O CEakBR & S hi L 7-.
ARRBRIITE I IRPED 7 X N RRPEFMRASALD > Z 7 290 54 2016 4 2 A (AR
LICIZIEARZMH L7z, 2017 4F 4 A 14 BICRBRX AR ET 5 & HITHARRIZAITIC ST 2
AR & ARk, MEALPRIX & WCS HBG% R LTz, sBR X ERF I 3617 2 skl Hh oD 22 [ i &
SRITH b 1.0m T0.16 uSv/h, E72[/ 0.1 m T 020 uSv/h Th o7, BWHERRX F L WCS
WERIX A4 3 3B IX, 3t 6 BRIXARE L, &BRKITIXIZIEAE 20 AT 203 v A REIC
THRE L. 1ZE50 AVBBIRA B, ZIEREZHBELTHL2 » HBEBLWT » A%
(2, HRZERTOFER & FERICERI L7, S 612, 9 7 ARICHEAEX S L OV WCS BEEX O A
J& (A JEDOAFEBEITEIXOLTHY IV FrWe) 28U, 73K, REARK 6
H#% D 2017410 A 11 B, 10 H24 A, BXO 11 H 10 BICULHE L7=. 2017 411 A 21 H

(CARBRXDITIEARZ 5 AR L, 85 &M 51 TR Cs IRE 2 HIE L7z,
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Fig. 3-2-1.  Experimental conditions for testing water-permeable weed control sheet (WCS)

at the fruiting yard (cedar forest), Nasu Town, Tochigi Prefecture, Japan
A, control

B, WCS insulation
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B Cs BER I UEAKRDOHEIE

FEUY L7CIEZTEAROARA 2em ZBRE LR, FTo—r Y —2 AW TOW LZERIZE LT
BAKWE 1L #F LI 2-L O~ U 3 U REICHE L. FFEIRITFE AN & HBR
X 100 g LL EOHifE 721 FRAUNHE T & 2Rl ©, B0 A RE LERARE Iy, 7%
REEME I =T L7, 3BHE, US AR LT I-L v U R URIITHRE L.
LU 7230RHT, F b~ =0 AR RIS y BRARY frA—F (B a—A—D =T
R —#t, SEG-EMS) Z MW CHIE L7z, MHEESMEIL, Cooper,JA (1970) 35X OVE 17
FRH T EAUE SR - R KRR S (2020) 1285 3615 (k=3) ICXVRELE.

BOZERT DJFERFES T, 1ZEADLHELNIZEBRIL2-L ~ U R U BRI 652 - 745 ¢ &
L, 1,000 BEEIE Lz, FEERIZONWTE U8 BAEEfHOGE, 25-36¢ it L,
50,400 FHHE L7z, 1-L v~V R UEZROLE, 681 -979 ¢ T L 1,000 HRHIHIE L7z, K
R OIZTEARESS TUE, 1ZEARD B LM B IZ DUV C, 2-L = U ) U BERIZ 595
-1,220 g FeH L, 2,000 3,000 FPRETAIE Uiz, #EZ OLA X0 (KB < 2 vkt
Vita Mix Blender, ABSOLUTE3) Tt L7=%%, U-8 &% 38 - 83 g Fa L 10,000 — 50,400
FOMHIE Lz, FHEMRITU-8 A2 82-87g FEE L, 4,000 — 6,000 FFEIHIE L 7=.

TEEO S Cs IREEIZ DOV TIE, Ao J8 215 & [RIRRITIE L 72, U-8 A% 14—43 ¢
FeHE L 315 3,600 FOEHIE L7z, A JEIX U-8 Fa5IC 14— 64 g FdA L 315- 3,600 FURIHIE L
7z.

ETORBIOEKRRIT, MBGLEEAUKDF RSt —7 2 F7 A, MX-50) (280 #Hl
EL7o. MRS MIE 200°C, F 7 MERE T RMIFKDEALEN 0.5% /A FIZE LTREE L
7.

Z2 R =R D HIE

HEE1OBXODO01ImOZERBEERIE, CI (T) orFl—ra XKy —gf X=X
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(R RUERT, PA-1000 Radi) % FVCHIE L7-.
Fin: Vit

OB TE Cs IOV CIIEMIEA 1T, BRI O i Cs I & LT
R UTe, ZTERT ORGE Cs IREEIE, MREFT (2011) TRLU TV S IEEEZ BT 5B
BIKRETHD 12% OEICHE LI HE TR LZ, FRIEICOWTIE, /K% 90% OfE (3
AR AN - FINEES GRS B, 2015) [THRRE LB TR LTz, AJE
BLOAJBIZET D HEME Cs IREITHBEELAE TR L2, AJERB XA BO UM

CsiLAERIL, UTIRLER (1) Ik EHELZ.

Wik D Cs JEE (kBg/kg) x TIEWIREE (kg)
AR (kBg/m)= (1)
PREXAIAE (nd)

H (1) ZBWTABBLIOA BORINEMEIZTZNZI 020 m? BLU0.0252am> & L

7=, SRt E OAEKAEIT 0.05 & L7z,

i R

FARBMBSERAR (HERT) TR % WCS OFE
FEETORBSME Cs JEE
FTERERBE L THD 7-9 7 HHEICIHE L7z FEET OREHE Cs JREEE, MK

BILOWCS #HixX & b2 THRHBIMELL T Tho72. LEDORER, FHELTHHT7-9 7

A% DIFTEARITITBING DB G o Tc. 1ZTEREZHRE LT 5 19-20 7 HEIZIL
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TE U 7= FEIRO P Cs 2 % Fig. 3-2-2 (/R L7, B E L O WCS B XK DI1E72
ARG UUHE U T - FAR DG Cs IREEIE, ZFZF415.6+1.5Bgkg (n=4) BLV20.5+
11.0 Bgkg (n=3) TH YV, MAMHEX IS LN WCS % KITH T D 1 EROHEE Cs R
ICABENRD LT (ttest, p=0.04). LLEDOFRER, 1FERKERELTHS 19-20 » A
B OIZTERITITIBING YD TRD B 5 & IR M ORI e > T WCS EK X O 15

R DFEE Cs IREZITELH X X VT 5 Z LR BN E R o7z,
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Control WCS

Fig. 3-2-2. Radiocesium concentrations in fruit-bodies harvested 19 to 20 months after treatment
in Nasu Town, Tochigi Prefecture, Japan
WCS: water-permeable weed control sheet

Error bars indicate the standard deviations (+=SD)
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EEAREAEM OB Cs BE

IFTERZFHE L THE 28 7 A O ALK IS LN WCS BEX KIZ BT DIFIEARK 4
V) DR Cs IR, T4 2,698 £ 436 Bg/kg (n=3) 3K 003,291+280Bg/kg (n=
3) THY, AEATEOLNR»-T- (ttest, p=0.12). LLEOKER, WXz

DIETERK I E Y DU Cs IREEIZ 2R T & b7,

IS TEARBEE Cs DRRFFZEAL

IFTEAREFRE LT D 28 » ARSI DIZIEAEE Cs 121 OfRIF2{ % Fig. 3-2-3
(2R LTz, SEALER XIS X O WCS BGR KIAZ 31T DIF A Cs R & ARSI o
Pearson FHEAFREL () 1%, WM& &L H 092 (p<001) THY, AERIEOHMENELNTZZ
EM D, WBLBEXIZIIT DIETEARD B Cs BTSN 2 Z L AL L e
ofz. IHIT, 28 y HHIZHE T 2 HALPEX & WCS BGR X O HU i Cs R ERICITA B £
WRD HIL (t-test, p<0.01), WCS B KIZIIT D IFTEARBIME Cs JREE X MALIRX L 0

=Yl i AR N PR R A il
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Radiocesium concentration in bed logs (Bg/kg)

0 5 10 15 20 25 30

Cultivation period (month)

Fig. 3-2-3. Temporal variation of radiocesium ('*’Cs) in bed logs after 16 and 28 months of
cultivation with WCS as treatments at the laying yard in Nasu Town, Tochigi
Prefecture, Japan

WCS, water-permeable weed control sheet
O——0: changes over time in the concentration of radiocesium in the control area
®-------- ®: changes over time in the concentration of radiocesium in the WCS area

Error bars indicate the standard deviations (=SD)
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28 »r ABITBIT BIFTEAREE D Mk Cs 1B

HEALPRIX & WCS BERIXKIZ T DIFTERTE, EEB, 3 X OBEARDOR B Cs IR %
Fig. 3-2-4 (TR L7z, MEALERIX & WCS HEX K OIFTEA_EEH, TFHEsEs L OBEARRM ot
S Cs BIEIZIZTZNENHEEDNRO bz (ttest, B p<0.01, T p<0.01, %
A p=0.045). ZDOZ LMD, WCSHERIXIZE T DIZTEATEL, EEE L URIR O
FORPE Cs I, AKX OXIET HHAL L VML TS ERH LN E R o7z, ML
PRI 31T D AR TR BRI O A8t BT Cs IR EICAH BAITE O b i >72 (ANOVA,
p=0.56). WCS EEXIXIZIIT DIZTZARKERM O BB Cs IREEIE, 1 ZTEARTER & B
M3 L O ERERMICAE BEZITRO DR o 7oy, T EFARICITAEZEDRD D
7z (Tukey-Kramer, F#l— E# p=0.12, B —FK p=0.73, FH—HA p=0.04).
LLEDRER, WCS Bk XKIZI 1 DR TR B OHEE Cs IR T BALERX 0 #IN9%
#, FIBEABE OB Cs IBEIXTHE D IRWERH L E e o7z,

HEALFRIX. & WCS B AT H 1T DIZTEARTES,  REbdS L OBOR O U Cs IREE T,
2 <5.0Bgkg (BHIRAMELLT) (h=4) BL1U20.2+4.0Bgkg (n=4), <5.0
Bakg GRHBRFUELLT) (h=4) BX122+1.1Bgkg (n=4), HONT <5.0 Bg/kg (F
HRFELLT) (h=2) BXLON13.7+1.6Bgkg (n=2) ThHh-ot=. LLEOFEE, WCSH#

BRI IBT DIFTEARMEBIZILIB NG Y3588 b vz,
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Fig. 3-2-4. Radiocesium ('*’Cs) concentrations in the bark of the upper part, lower part and

transverse log for bed logs placed in lean-to stacks after 28 months of cultivation
with water-permeable weed control sheets as treatments at the laying yard in Nasu

Town, Tochigi Prefecture, Japan

E : Control

WCS: water-permeable weed control sheet

Lower part: lower part of the bed log in lean-to stack (Yoroibuse) cultivation
Upper part: upper part of the bed log in lean-to stack (Yoroibuse) cultivation
Transverse bed log: transverse bed log in lean-to stack (Yoroibuse) cultivation
Error bars indicate standard deviations (=SD)

**p<0.01, *p<0.05, Tukey-Kramer test
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A B L A BORGHY Cs BEDEAL

TEALFRKIZ 1T D 16- 17 7 ABRB L TN26-30 » HZIZBIT S AcJB & A BOIEGHE Cs
WREE % Fig. 3-2-51 L7z, SBRBALAIFIZIS 1T D Ao JB DHUHYE Cs 1% 15.2 = 1.4 kBg/kg
(n=3) THoTN, 16-17 » ABIZIZBIEARED 57% (ZFY 5 8.6 £2.4kBg/kg (n=
5), £7226-30 » A#%IZIEIA 33% IZHY 3% 5.0+ 1.3kBgkg (n=5) ThHolz. AJED

TEHPE Cs 2 & ARSI & OBIRICKI L Cr&2RDzE 25, —0.92 (p<0.01) TH
D, AoJBDHUE Cs IREEIIRRFRICINA T2 Z LR S L 2o Te. FRERBRAAREIC I
% A TEDHUME Cs 21X 2.7£09kBgkg (n=3) Tho7Dy, 16-17 » A%IZIT 5.6+
2.6kBg/kg (n=5) 12, £7226-30 7 A%IZIX58+3.0kBgkg (n=5) L7eo7-. AEAK
BHPE Cs R &SI O r 23RD72E 25041 (p=0.15) L720, FEHEE ABO
FEHE Cs IRERICH BRI D o7z, —J5, B o Cs 0BT
THEEFEFIC I T B i Cs OB E BIC i SN D LS Tnb Z enb (H2
% 2012), MEALPRIXIZISIT 2 BUNYE Cs DILAE &% Fig. 3-2-6 (T L7z, SRERBALARFD Ao
J& D s Cs tEAE &1 31.6 £ 4.3 kBg/m?* (n=3) TH o722, 16-17 » HHBIZIXBALER O
15% 1ZFEY 795 4.8 £1.0kBg/m? (n=5), F£7226-30 » HEZIZIXFE 11% (2435 3.6+
1.2kBg/m?* (n=5) &7V, 16 » HH £ TR LIZRBE LR EITRD oz, &
BREAAEEED A J& DR Cs TEARIX 103.4+£34.0kBg/m®> (n=3) THoEA, 16-17
A% IIZBIAARED 58 %I2AH4 35 59.9 £ 30.3 kBg/m? (n=5), F7=26-30 » H % ILBHAARE
D 58 %IZAHYM T % 60.1 £26.4kBg/m?> (n=5) L7200, AJEDIHE Cs ThE & L FERIC
16 7 H B & T LR BAE 22 LITE80 e o T,

28 » A% L7z WCS Bk KICH T D AgJBIZ 1 L TR W EECE e o 7=, [AIFRE
D WCS X XIZEBIT D A T8 DOHGHE Cs J2E1% 6.1 £ 1.4 kBg/kg (n=5) (Fig.3-2-5), &

72 A O Cs YR REIL 26.5+15.5kBg/m? (n=5) TH -7 (Fig. 3-2-6). 28 » A%
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L7 L X & WCS B XIZH 1T D A T8 DRUEE Cs IREMICAH BEZEITB O b 2n-
7o (t-test, p=0.86). —J7, MEALERX & WCS B XMICK T D A BOHEE Cs LA EIC
ITAEEBENRDO LN (ttest, p=0.04). LLEDOFER, 28 » Akl L7 WCS BExIXIZH
B Cs DA BITBUHEX LD D LTWAE Z R LNE o7,

28 o Akl L 7o AL X 36 LT WCS Bk KICERIT 2 A Jg oo HIEG KR, Z2hEh
251+£27% (n=5) BLV476+67% (n=5) THY, AEENRDOLNT (test, p <
0.01). DA EDOFER, WCS kX O TS KRITMLIX L0 @2 ERA B E 2o

7.
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Fig. 3-2-5. Temporal variation in radiocesium concentrations in the Ap and A layers at the

laying yard in Nasu Town, Tochigi Prefecture, Japan

O-------- O changes over time in the concentration of radiocesium of the Ao layer in the
control area in Nasu Town
®——@®: changes over time in the concentration of radiocesium of the A layer in the
control area in Nasu Town
[, the concentration of radiocesium of the A layer under the WCS in Nasu Town

Error bars indicate the standard deviations (=SD)
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Fig. 3-2-6. Temporal variation in radiocesium deposition (kBq/m?) in the Ao and A layers at
the laying yard in Nasu Town, Tochigi Prefecture, Japan
Ormmmmmmos O changes over time in the deposition of radiocesium of the Ao layer in the control

area in Nasu Town

®——@ changes over time in the deposition of radiocesium of the A layer in the control

area in Nasu Town
O, the deposition of radiocesium of the A layer under the WCS in Nasu Town

Error bars indicate the standard deviations (=SD)
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BEABHMBERE (KHETH) 1281725 WCS DEE
FEZED R Cs BE

IFEARZHRELTHON6-72H (2017410 A 11 H225 11 H 10 H) OMIZHEAL
T2 RO FEHE Cs IR IE, BRHEBHMELL T TH 72 (% n=9). LLEDOFERE, &ELT

MNEEI6-7 77 A% OIFTEARICEINBYTEED SN o T-.

IEEARDREEHE Cs BE

IFTEARRE L TBH T 72 A% D 2017 4 11 A 21 BIZERBRX DIZTZARZ 5 AKRENY
L, R EMERICEI L, BEALER X S L OV WCS Bk KA 31 DR R otk Cs RS %
Fig. 3-2-7 1Z/R L7z, SEALBEX 35 KOV WCS Bk XAZ 331 B Mt BB Cs I B o H S fiff
I%, ZF1E4 7.0 Bgkg 3L 9.7Bgke TH Y, Btk Cs JREMICHEZITE D b2
(Mann-Whitney U-test, p=0.049, % n=15), TOEIIMENTh o7z, £7o, 1ZIEARME

OGS Cs JREE TN S RHIRFUELL T Th -7z (5% n=15).
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Fig. 3-2-7. Concentration of radiocesium in the bark of bed logs after 7 months of treatment
with water-permeable weed control sheets at the laying yard in Ohtawara City,
Tochigi Prefecture, Japan

WCS: water-permeable weed control sheet
® ; Upper and lower outliers in the boxplot are shown.

*p = 0.049, Mann-Whitney U-test,
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ARBORMEE Cs IBE L HIEE KR
IEEAREZHRBEL TS 9 » AR L2 BAFX I L OVWCS #ERIXIZB 5 A B O

PECs 1L, TN ZH2.3+0.6kBgkg(n=6)FL1023+04kBgkg(n=6)THY, L
X3 LUV WCS Bk KIZ 81T 2 A B ORURE Cs IREMICH BEAITRO b RinoT (i
test, p=0.95). F7z, [FMIFFRE L 72 BAEEX I X OV WCS BE XITH T 5 A T8O RS
CsIbEEIY, TNEN293+£85kBgm?> (n=6) BX1U268+11.0kBgm> (n=6) Th

D, HEALFRX E WCS BERXIZIHIT 2 A ORI Cs thE EMICITA EZAITREO b )
72 (t-test, p=0.67).

S5, [FIYIRRGE L2 S X3 L OV WCS Bk XICBIT 5 Ao HEEKERIL, %
NEINS55+£51% (n=6) BLU592+95% (n=6) THY, AEEIED LIRS
72 (t-test,p=10.42). LLEOFER, KEKHOREBRX CIX WCS REOHHEIZLY 9 » AR

TIEFEEDOHEE Cs IREFICE B E T L bz,

5

WCS BERIC & 2B IMEG DM R A FHET H2I2H720, B Cs (2K 0 S Lz
B CIBING GO FREMEIZ DWW CHRA L7z, ARZEATIS L OVKHRETICZ T 7-9 # HZIZERIN
L7 FEKRO B Cs I E I IRFMELL FCd 0 BIMEYIERR0 B o 72hy, 3K
EE AR 22 3E R U T2 IRZERT 0D 19 - 20 & HARIZERHL L 72 F KB LU0 28 » A& DIFTZARMND
(TR Cs 23R S, AAFRXIZB D b T IBINE R A RS S, FFIC WCS Bk X B
IGYITBEE Ch o7, BHD (2018,6) 1F, M Cs 12 & 0 B U 7= sk 2 4R a%
& LI IZTEAR O Cs M L7z L #HE L T D, BLEoZ Lnng, BING3IE
FTEALDETIZHES TAEL DD, BINGEBBRET 2123072 b 7-9 » AU E%

I H LB 0Nl £D12), WCS BERIC X 285 G« DIl RO TR ET
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DFERITE R LTz,

BRI, HNZE ORI X VIZTEAREIME LIoMEDPICEEN TN D
T Cs & HEENDIFIEARNRIN S LD TP OESMECs D2 D EEZX b, ZD7
D, WCS OBERITHEE Cs 2 Z e E OfF &R 136 LU o> Cs Wi 2 B i) &
LTW5. MRZEETORE RIS, 28 » ARICE T 2 ALK & WCS Bk KIZRE L7213 72
ARFMWEIATE LIEAEYTICE SN TODHHE Cs IREICHEEITRD b Rino Tz,
EEARFEICATE LI ERTICE T T D EHE Cs 25BITEYSR 7 H1E, WX
BT DIITEAROE, 1 FTEARME, BLOTFFEEOHSNE Cs BEITIZTFHE LD &
BEZHNDHD, MRBREIZET 5 28 » ABOIZTEARRE, Milis ZON19-20 » A%ICE
B U7 - RO Cs R EIITH BEZAENRD Hiviz, LLEORER, (ZTEARMB I
L 72 BURPE Cs ITBIVERIR CldZan Loz, 207w, BINGYHRIE #5372
ARANRIL S 0% TP ORGE Cs EHEI S iz, F7z, 1 F7EARREISAE LA A5y T
IZEENTO DS Cs IBEICHEZITRO b oo 2 Enh, WCS I X 2 ikt
Cs Z B LWE DM EMRIZRIIREN TH L5 & B2 b,

BANE YR TR O BURME Cs Th 5 L HZERT OFE RN O ITHEN STz d, g R
FTEZNRMERIIHEO L TW Y. L, IVEITICRT 2 28 » B DIZTEARKEE Cs
REORERNG, BEHME Cs IRZTEAR TS B~ & L TUIIEARTED DIZTEARAR
~NEBENLTWD EHERI S 7z, O Cs ISR LT2IZT2351 W TR ARBR 217
VY, RTERTEOBEE Cs IREEIZ @ 2 & ITHE STV 2 (&iff 2015). 2 OWEIT
TP OR M Cs BBINEYRTH L Z L AR L TWD LB bV, ok, AR
RMOIZTEROBINGYE, HHENGIZTEARBE T 2 U Cs DR TIRELS,
ETERDBIZTERS EBET 2 HSE Cs DB LBET HIMLERH DH EFE X L.

WCS (Z N BIFZTEARSD R Cs OB 2 ifl+ 252 L L HME LTERE LT
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23, BRARTIZH T 2 WCS BERIXIZT 19-20 7 A RBICERI L7 F R KB LV 28 » A% D
IFTEARDHE M Cs PR X IALEE X I 0 A EISHIN LT e, SBhnyE Gl B3 R o Jidk
PECs THD EREL, BINERNRD SR FRBRX O 7-9 » A BLKEICE T 5 1k
DR Cs DEBNZEBTHE, AJBTIZO0 » H Ll T 5 L Cs EREITIRE AL
TWD ZLinh, HEWIE ORI EOERERD Cs BEHGTRICZRY 92 Z L &ZR LT
5. LT, SIS LTz Cs OB IXEWD, HHEMIFET D L BB E L
WL AR D EHE LTS (B 2017). S 51T, AoJBIC THMAH Sz Cs ITA#IC
Bl AJBABLNTEIE L, TO% ABICEE LT HEAERYIC LY TEEMEA~OR
ERGT O EHR LTS (LD 2014). WCS B XICEH T 5 28 7 AR D Ay Jg 138l
BINRholZ b, ABOHRGKFITELAX I VML T2 &, £ ABDOIK
B Cs LA BITABX X Vg L2 EvD, WCS BEEX CIELEEX L $ %
< OEHEN A BICHHR S D &I EEEKEOBIMTAE > T WCS HERX D AdB» D
A JEIZUERE LT UM Cs OBBEITES 720, RSO EAN AL X I 0 50 L 72
EHER STz, Ao JB D RIERIZ K 0 BKIED WCS A4 L CTRBEIE OB PE Cs 237
FELTWD A EIZTEARDEEMT 22 LI12RY, WCS HEEKIZERE Lz IZIEADBING
PURIZTZALDAT L RITAE T B2 b, oREBRHE TIL, > A & 7 ERER RS
(ZHUT DR Cs BATHIHIZRM & LT, @it A FHRICIUCTRE & DSR2
THREFRRZAT o 1o fER, XHRIX & B TRRAT I Cs DBAT 2 RIEET D FTREMED &
5T LEMELTHD (LB S 2017). B ZEGE L72GE I8V TH WCS 28k L7255
B ERBEDBIENAE L, 1ZTEROBINGEEZEEL TNWDH B2 b,

BRZEMT 12 C 380 L 7= RBRAs 2 sl 3 A 72, IRZERT 589 10 km FIFEPEICALE T 5
KHEFHICBW CREORBR Z AT ORBR O 3ERICER L& 25, TEAERDEM

15983 L ONEIZAMEBO TS Cs 1 L DTERTFRO LT, FMLPEX & WCS Bx X
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(ZHVT DIETEARM L DFHE Cs JREEIC O < DO ZERNGRD Hivlz. T2, BIEY s
BIEDRW EHERI S D A B DFEE Cs IREEIZ DWW TS AERTIZ TR B 7o SEALEL X
& WCS Bk X NZ B 1T D BHE 2 AR ITRO b oo, KHEJFRTT ORBR AT DFK
Bré ik L CEBIMTH L 2 &, Bt ARSRHN R D 2 &, IR ER D O
BN R D L EBBET DL, WCS ORGRIC K D A ORI Cs OB B TB NG
BENRBOOLNDIZEBELE T, HRELTWCS BERICE DB EZ T oo L Eb
.

WHARBOTE HTH D WCS BEEPIETEA~OBEIMERICEDO L HICHE LTV D

, TRbh, HHE Cs WU RIET B A RA L2, WCS 281252 LItk
B Lo TUHIETERA~OBINFRAEMEE L Z ERHAL N E Rl 2D LG
(Z252I61T 5 WCS BEREEHNTRE T 5 _X&ETH Y, Z L THENBIZIER~BET D
SHE Cs 2Nl 9 5 7211, WCS ik & 1X 872 5278 Tk, F7203 Cs ZBIUNIZHE
ELAESICHE LvE (1 2014) (BULER, N—IF=2T74 K, 4174 MF) O
IS LR OUHZRFT o 0ERNH D LEX BT
Fig. 3-2-8 IZH 3 & A X FRKONETENR, 1F7280 5 Ottt v 7 2K R O
B 1LEIT A X T IRAREERNCBT DT KR v o7 7 — (NPB) 43 BUK D JFAR~
DI LNFTEHTOTNLT VT N—T g N F— (B T LY —TF 7 4V F—, CSF) Hik
IZ R DIEA L FERA~OBSMEE > T L OWRIENH], 6 J O 2 8ite B — R F s O
A BT BEHIARERIZTER L AJE KRN A DR > T A (Cs) DZEENT RT3 MER

HY— FOEEIIOWT, ORBGRICH > &K & 4R OREIC SOV TRiHE L T-.
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FA4E KBREBE

2011 4 3 H OH A ARE ST He < BB @ 55— IR )BT SIS LV 1@ 5 R
HELD, KREFEROESHE, AFRAZIICD, BER, KRE, PiREOILBIRS EK
O, THR, REBRSORANKE A 27 R EM DS RFEIH IS M E O 8 2 52
To. TOXDBURMEMEIC LAY LT, mEOFEF], L <IZ 1986 FDOF =L
TAVRFNWEETFLORERELSE L LT, BHMHEWEDIHRA, B 0% =
BRI TREL L b, BECs ORERE L TOT VYT 71— (PB) BLOE
F74 K, ZLTCs WIEIFE LTOA Y T LRI RIZET D a8 HE ST
W5,

Fro, T/ T4 VEREFSHREDNS, BEHME Cs ITHFMANY 7 —FIc L < EHEL,
PORIARPICIE 22 68 L THRNA D OIS LV, B Cs 13D L TnZanZ &b
WA XN TW5 (Zhiyanski, et al. 2010) .

Z 2T, AWIZETIE, &0 ZHEIEHEART OFRBETEE > T AHIEEORFE L A F
I EARMTO/IER T AEOFEICOWT B2, £, VA X HEEHER,
FTEG O QR EE > U MEERIRIZOWT (B3 E) dEm Lz, ARABLETE, K
WMRICBNTHELNIHR L ZhE TORITHEREICBWTEEINMAEZ S LI
JEARMEAR P OB Cs O LY =@ b ST REED F I, HRFEARKE L OVE
QU 7255 D IR Cs RT3 & BINTH Gy 15 SR 0 5 i DWW Tl 9%

4-1 FEEARLAED VA Z T FEARRE (&<IZaFFic2n70) BT 5ME

A G EARMIBIER N E O ZREHTEN T 2RI, X T Quercus crispula.,
K77 Populus, Y7 7 Cerasus, 7 X% Q. accutissima , =277 Q. serrata, 7
Fagus crenata, %% Diospyros kaki, 7 U Castanea crenata, 7 /v Juglans, + 77

> 23 Betula platyphylla, 7% Salix L., 7Y Zelkova serrata, 7 Carpinus, 7 7
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Morus australis, =/ % Celtis sinensis, 71 =7 Acer 72 £ DV IEILFEM BRI IND. £
DT HAMN O A AR OFIRS A &7 HITIE7 XF, HEARZ L E T DR,
2, PE, WEHMXOES A ZrFEETIEa I RFERARE LTHEHSATWS, 27
FHACHRE D —E AN, WE, JLMIZHT TAS S L, 7 XX FREHE & =i
WRo—EB, B AV CIEETR O —# & e AL AR T 2132 0B R, REpll R.LIR
DOMHEE TOWE AKX BRI ML TWD FFT T 7 4 7 58, BT HAROEIAR,
aF T« 7 XF, 20044 8 H, No.20). BARHEENOHALHITIZNT T, LA %7
JEARER AT T2 27 T ARIE, E& L THROEARRVERES AT L AR 26
LCWe. WBES IR R EITOEMNALE T 2 PR C, RAKEREL 51,531
ha TR F)FEEATHHATNT E O ZREEH O @B R REBEARDEEZ B LT, ZEL
TRE2FIEAE BIF Tz (Miura, 2016). L2 L7 D, O HARRKO 25 7 FORLG
FEHIIE, JRREHIC K0 BRI L T o7, T 07, FIEEHLRRIZ > A Z T JFR
AIET LS LT, REFR, TERZEOT, JLERALD B AR 2 bk < ALH]
75 (Fig.1-4-1 Z) T, A ATREZRJFEARM M IFEARZFHE L THMT 20, HLHWIE, 2
KIEAEZB RO A Z T BIFICARME TH D HARRES X F 2 JbBRLIC B L T
T2 ORRNNBEOND Z L ERoT. FHAAKED Z XXFARORER, TERLZE
TeAbBIR AL~ DB ANIT, FRFEHLIGBIEICED E Tl L TR Y, ZOFHMDI A~
> FIIMEHE STV (Table 4-1) (A ARFEAMERBIS:, 2020).
RIKFEAELE LA ZTFIEZ 7 XXNRAME THLHEBE LT, 7 XFILEDOI0HRAE
BEOMEIEND TEREEZREISEDLZENTELN, FEAEVRHELN &, BERO
DI NHIR COEEPEHE L WERH DS, —F, I T FICONTUL, 1 ZIEARIEY WA TF
HY LT W0, 7 XRITHAAR, FRIEWENS DL LEBIS, BRIZRD L, B3

FH LIS WHERAH D, 2T L7 XFORZEY OFMMEIZ- OV T Fig. 4-1 1R LTz,
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Table 4-1. Desired and available supply by tree species as of September 2020

Number of log woods

Tree species )
desired (A)

Number of log woods
available for supply (B)

(B) - (A)

. serrata 330,000
0

Q. accutissima 36,000

Other broadleaf trees —

59,000
193,000

65,000

-271,000
157,000

65,000

Total 365,000

317,000

-48,000

Q. serrata includes Q. crispula

Quercus serrata

Outer bark
Very thin

| Inner bark

Thick cork layer

| Sapwood
Hard, Heavy,

Low porosity

Outer bark
Thick

Inner bark

Relatively thin

Sapwood

Q. accutissima

More porosities than

Fig. 4-1. Differences in the tissue around the bark of Q. serrata and Q. accutissima

129



W AARPEY XXFEARZMH LI HAARTORAT A & 7tsEst EHS, 2014) %
ERC L, ALBEELIES oA & AEEE ORIEC XX 2 EHT 5 2 L OB ERZFLHE LTz,
A U7 JEARBIFETR AR D X A~ > FIL, REIIEARUALOEREEZICE > T, a7
JRARZMER TS Z E~DELPRN L 2R LTV 5.
42 ALBIRHALD YA # rBRFCHATRER 2 T FRARDBEL L 5T 50

ARBFFEIZ BV TIE, AEBIRLAED 27~ Z JEARMIFE A T O fE M Cs 1R DOREE 2 2R R
SHEL, AEEOHEMICHT 2 LEERE Lo TE ., HARKEZBAKIZII L
T, vURYELITTHIEL, Ge YEHEASY ha XA —% CRIET 2 HiEITMHE, B8, K
BES, DM E TORAKRERLZIERICHE TE 2500, BHBKIINLO T II0MA T KR
MININDRIEDR DY, YROFER L LTI HIKETZIL L ha Y OMEARK L DR EED
B,

JEAR A DEHE Cs DRRNZ2ME T EZRFSTT DICHT2>T, 2L DA—=N—IZHZ
L, ERAETFET2-3 DA == TE 2R A B2 b D0, BEEEOHA
IZE D ZIIWEL, EERITHTERESE ) &, IRRKER Z—2NED S Z
LElpol.

FERIL, F2EIHICEHBRLIZEBY THY, Ge FEEAST ha 2 —4 L OE B
155 2 LN TE (Fig.2-13). 2L T, H2@m2HICR Lz kD1, IR
B2 HWT, PIARRNOFEARKROZERFRER, I X O Cs OibE &3 R 72 5 Hlfk o
IGYFEE N> T, AR E D A2 RD D Z &R

2%, JEARPOBIE Cs ZRANTTET 2 51EL LT, FEBIEMAEE 2R L
W, FFRLTANEHIEE LT, mEH AT ARET FEEROIEAGRRINZ S E
(Fig. 2-1-2) 1T, AMEOEMERERRZEE L2 L ThD. YREDFURIE Y DKo
MHBT, BB ELZDIGGRE U TEERRERIE 2 E L7z, £ LT, R FERoZE
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EZF TR, TAAEDF T 2E@INT L2, LS Cs IRk e %A LT
MEBkEfTF, 2oEnrbARY=F Ly (PE) 74V ATHTZ & CRICYHRAIAE 0K
SIHE Cs OILHZERE, 20k, KozabREekzlitmit> 7 2F v 7 (FRP) L

RIS L. L7endio T, a7 ZR-IARH OBURYE Cs 238 % 1 B2 h & A
~BAT, FT2IE, BIAROR LRI S 4L, AREEHR O EIZIAD D ATREPEIC DWW T DB E
372 oTtz. 3T T OREHE Cs BT OM X VUMD E <, Flim DRI S HES M Cs
IR REZRHEET, DLARNOOWINTHS & LTEY (Maharaetal. 2014), =5
FRER THEME Cs IRENRR &2 D DITFEH 2 FHRTHLELTVD. EbiL, af7
& AXDONARTIIARMER 7> D PCs ER-ENBML TWDZ LD, BIAL HHEORT
TEERPEZ > TND T &, BIARKND FCs ITHEICHITIL, V¥ —7 4+ —/L %18 L THIK

ZBET 5. Z2LTC, UF—T7 3= LOSRIZE D YCs 1TA T EE g L ONEWIEY) +
BRNORIRIC I SND. 20w, YCs ITBIARDHRR %8 U CRIL S L5 ATHEMED &
D, ZOVA I, BHERANO Cs DR AT L L LTHREL T D (Murakami, M,
2019) ZEMBLLEETE S,

JEORPNES OB Cs JREE AR ITRIF (L L CE T D208, iARRITESE, —EHXo
JEARMSEARD, FEpl, AFEwER] (R, 08, DAH%) Bt Cs IREEZ, Ge 8K 2
A7 b A= THEL, ZORE, IFREREEEOFHE S AT MRS ETE T
W5, —J, HBERELIEE IR DNy 7 7T U FORELE TEHRVEIMAD
O TE-TWD. 207, MEFREEROEREILI Frai Ly, Ak TORE
B L7205 8521570, 2016 EICIT Z ORIBEE RIS 572012, WiRRKEL L ¥ —
CEEEWT T b =T )y (BR) EIEFEIL T, AHRNLR OB TE Cs A2k
B OBIRICE Y MATS. AR Cs DH o~ AT MVICER Lz, — ki

7OME FIETIE, BCs T 5 662 Kev D vy # A HIE L TWAD, K RLF—0 32
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Kev O X #ZRIET D Z L 2 Mat L. Bo# s R Hammtiss & L, BRIz
AREGIKEA0%, L 1.1 TR L, AR TREMRIT -5Chb 40°CITRRE L
7o, Fie, BNy 7 7 F 72 K1 0.05-0.3 uSvh OHIX TOREEFMEE Lz, £ L
T, O EEERRHERE SIREFH IS - TA TIVRICIER S FIETHREF L2, 20
FER, BN 30°CLL EOEIRICIH X HenZ &, WEARE ST 57011E, it
kg DL EDOSMER A M2 Z LB AW S Lz, L LD, 20 32keV Fiik X 4
ZFIA LT WCs IS A2 WET HBHTMIEIE, 2022 49 AT, IBmE, KIRKFKR
FREETA, FIREMEE X —FICL Vg EREED LN TV D, —F, IRRAE
U2 —TIE, KRA AV IHRASH (BT EE (BR) oF2th) b, B
2EW IHEHICHEA LRSS BREDOY U F L —2 5 (Ce:Gds(Al,Ga)sO1(Ce:GAGG))
CREIRZ R T OMEE) AEAL, METHBKRE H AR E LTRIA L, BEARIC
PRI 727¢ (AR 20mm FREL) ~IRATZERE O IR A A L TRIARDOBURME Cs 2 HIE L,
BRAEERE & Ge YEARHIBOMEMIIE —EOHMENH L Z L2 RAHLTE TS, i
i1 EH720 100 TR TZBEEE LTEBY, SOICKRBEZED, HERREHER A &7
LA D LR 72 21T 2 DIKH 22 >oH D (2022 49 ABIE).
EVERICEIT D AR O FIESE LT, 1. ZERBRERN DR AR TREFE A O 2

2.

Het

T BL 2 B 8 A 72 B C 00 TR IR A A B L 72, ST A D7

B R

, 3. AMOHE, 4. AEHEAROLE - £, 5. EERGEMIERAREICL 56

op

FEEE DU Cs IREEDOfERR, 5. JRARE LTOMH. Z{To TN R&ELEZX D,

4-3 VA ZTER, BEARPOBEHMECs 2B SEIFHR

4-3-1 V7T N— (PB), T /RFAREETINT T T N— (NPB) RUEY T A
V=T 7 4 F— (CSF) OZFELEER

A ZTRRRCIZTEART O Cs 2 S5 HiEE LT, £ < ORI £l
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SNTETWDLR, PTHEEH R T IREITFHCYRHL PB 2] L7l % <17
DI, 1ZTERZ PBIIRIET D Z LIZK DV RE LIV A Z 7 R (RREE) ~
OFFEZROND N, HHE Cs DT RIE~OWRINZ T2 Z E PRI TND (1R
H 2013, fRE 2014) . FRAREEEZIEA~O PB USINC X 2 e Cs OWRIIHIZh 51X
A B 7 Lentinula edodes, ~ A % /7 Grifola frondosa, 7 A =t Pholiota microspora, 7 7 /7
X7 77 Auricularia polytricha \Z oW TC, RN E~DOEEL L HITHESIN TN D
(fRE 2014) . X DBIZ, & T &4 Pleurotus ostreatus D EKAE FBR CTHEAMT LN TE
D, I X7 OEMIZPBZ L THEIKEZENT 22 8T, v 757 FEE~DBEE Cs
DBEATEIMHT L2 LN TELZLEREL TS (B S 2012, Hiraide et al. 2015) .
EDIC A X T OREKREH-ICPB ZIRIMLTIZE 2 A, TEIR~OBITHLIH SN2 &3
WEINTWD (AL 2015) . FERIC, BERESEEBICBTL2T A2, 795%0 7
7, Ty A Y Hypsizygus marmoreus, A X7 - FAR~OFFHE Cs OBATIZ, PB & E;
NS 5 Z e TflEnND ZERwmESNTWD (AES 2013) . LED XL DI,
PB Dttt Cs DRFRAVRIRAERENL, BhFE DO I~ D Cs OBATER 2D S &
L2 ENEEHENTE .

—J7, PBIZT 7T (CN) {bEWMTH Y, mHENREINDD, PB ORFILEN & 5
PEIZOWTIE, H—EH3SH T2 L 51, < ofEMTbh T& Ty, HECH
ZHO 2 & (Nigrovic 1963; 1965) , BB O ZEMENHE STV D
(Richmond, C.R., etal. 1966) . BEAH DT » M 2% D=y 77 = w7 A,/ K&
BEEREETER A 152 AMG- 2 TREZ L. IR BR. M. MR, W, RE. KiE
DI BEAAR PRI I A AT o T2 fE R, WBRFAIA TR O SN h o7 L LTS (Inuma
etal. 1971) . £ LT, IAEA TV =w ¥ 7 AbT b U U AN AN OBAETEIZERNT 2720

DOELTINE L THERBEINTNWALEZ L. PBOAK~OEFEMOTRENELYEZ XD LT, 7
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a7 AT B U T AR 7 B s O FERERTEF & LT 15 ppm £ TEH S TW
L2 bR THDLE LTS (Anon, 1969) .

ZOL, BEMIIELTOMANL HDHIZHEDLLT, FEARARLIZIEARDRIFIKIC
AIVEME PB 2 L7235G, 1218 L7210 PB BEIRITFEE TS EW L1 0D ON & & T AlHE
PER DD (RIS 2014) . AI¥EYE PBIIEIRSRCIZTEAR T DU Cs Wk 12 DHEKIZ &
D, 2T (T—CN) RENHIKOPKIEELBZ HARENRH D, Lizd> T, Hid
M Cs 1TV ST JRARIZTEAZ, PBIRIRICIRIE L THEMAT 2 FEL T2 & &
Wraisd. 7235, CN OGRICOWTIE,  OFf - AFB IO & k8L - KB - 5l
@, 2020) 2k D&, TAHYEFRE NaOC) Cfft &k (HEAMSHLSWILEE) S%
FWCTOfRAVERS 25 HIENTER TR Y, PB A% OWEIET D CN 3N RIRENG )&
HETLOINENDH D EEZD.

—J7, #BIRG (2014) X, 1HYKHP THEME PB 2 RN b 2 BB BN 200 2 13, 5
VRHE KRB DPEKIEHEE D L~V T E, ZOEFEHIRTED & LTV D.
ZHIZOWTIE, Bt v T A A F 2 OSBRI T E R OV PB OWEAIE LT, 7 vFR
RAETEEA 2RI L TR 0 LA 24 L7z PB LBl S, 2 O FmiE RN %
B S, KB E 7 v FERNEIEERFICBEE L CRIIRd 2 TR HE  (ESLAFE
BIFIENE - MOEMFJER RS, ABHFFTFAH (A) F5BH 2017-9392, 2017) S TEY,
T O ZHEFITBNT PB O A Ak L TR 23561%, BETREFEREEZ5.

CSF 22\ i, PB #HFF LA coRBTH Y, e Lmic#HRL, 122K
Z CSF LIZIREIAATZNS G, Btk 4~6 » H ORI BT H/TiE 72 752480 & 1 Cs
IR SN2 oTo 2 L, RER 15~18 & H ORNTUNHE U 78 72 7 AR DO B Cs I
FEI LR X\ Z bbis U, IR OB Cs 13 A BICIRRE Ch - 7= (Fig. 3-1-7).

JEAK & Wi (M o s Cs) N HIEEES 2 7202 L 7= CSF ' — b Ol Cs & +
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(ALY Z—J8 (A)TORSHECs LHEE L7=& 25, CSF v — b < OftHE Cs %
WG L CWDZ ENghnoTe (Table3-1-4). ZHBDOFERND, F ki - REET VT
Y7 — (NPB) ZfFF L7856%, FUHME Cs iy s @mfg kO A Jg o 58, R
K, BRONEEANOIEHES NS, HdE Cs ORI EEH S5 T-CN OFEWZE, Y%l
CEM L7z AIYAENE PB 2 #1FF L 72 CSF &, NPBfEf CSF & DA NLERZ L, LT
G L L TOMESIREALEEND E ZATHD.

4-3-2 AN CsBEAIL LTOEA T A P RUBAME Cs RINIHIFIE LTy A %7

JEARBRA~D AV T 2R OHE A & IR

PB LS DE > 7 ARERIE LTI, B4 T4 MERRFIESNTWD. 7 U 2 7 FEARH
B (BRI DG 5E), A AR URAR & BT 2 BB 7iE) &
Wk 7 # rRAREN: FIARZ 23 FRE TIP3 S 55 H1k) C, KIZ7EAROHHE S
12100 - 500 g/ni DY F T A ATk (ST L SRGRERD) 20EL-E 25, TFE
(RADIEHE Cs OBATIHI AR TE 72 (S 2017,12). £/, BRI TOEA
FA4 FOBAIT AcJE, AEDOE M Cs 2D SE LM MR L T\ D (RIS 2017,
13). ¥/, BEHE IR/ EITEE THRAE LIIBERKIZONT, fatkEr ) asFy
& (Crystalline Silicotitanate ) 1% NaCl J:/7 1T Cs DIEFIZE VKA EREA AT HZ &N
oSN TND (fED, 2012). BAT A MIOWTE, FEGREKICBA T2 &
A A RESR OHERFN OB 2 CREECH 0, BEHEHT 21 F2HICRE LA
L&EZD.

AV TLIZDONTUE, ETZTICLDBRNECs DEBEA I = A LEHfE LT A,
FARRICE D Cs DHLD IAZE, K & Rb DIFFEIC L » TREZZITTWD Z ENME S
T % (Terada,etal. 1998). =L C, VU 7 AIEEHIOWTIE, FARKA~O G Cs D%

WM R & U CREIARES ST a7z, R TIIRBE MR (SRR L, 1-6 £:§%
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U7z 2 T #3Esk~ A U EEE GRSV wa) ZHAA L, 1 F%OYFEE OB Cs 12

EAREARRTE R L2 & 2 A, U IR A B L& X2 31T D G Cs AT 27 -

VDI T LIZZ E2MEL TS (FEHD 2018). £ LT, U U AEEHEAR DR ik &

T A MIOWTIE, 2018 4415 T, Hffif % 800 kg/ha CTIIALEMRAY 7.6 7,  HiAf FRER

ITKI83/100 MZ T H L LTWAD., FHINMEE LTE, AN a7Z— N —

NCE DB IMEROFEAMNEERBOE LS, 7Y ¥ LEEIOFAR~O W] D&

WEEZFIEL TS RERH D EEXD.

4-3-3 B Cs BRIZTEHTD, TBH MO DOIBELRPIERE U TOFRAKMERLE S —
(WCS) ¢V TLY—TT7 4% — (CSF) DEME, ROZOMmEELIZEAR
DEEARBA Ik HEEIZDOUNT

FIFEE2HITIE, BEE HFIEEFEE O A X BHIFRHFITEAR L AJER DA JE DK

SHEE T L (Cs) OZFENIKIET WCS DB HOWTHHE Lz, ZORRE, 1Z7T2ARHMR

(AT LT Cs 1B NMTEYLIR TR 2 SN HIBI L, BTG YR % 5 HIF AR~

WY S D TR O BT Cs I XL D b 0 L HERI STz, 1FIEARIREIAAL, BINE G037

D BRI D 7-9 7 HRLUEICERT D HRT OB Cs OZEEE, AJJETIXO0 »

H e 25 & Cs ERBEITRZ IO LTWDZ Lnh, HHEMIE O SIITEE IEEE R D

Cs BMEAGIRIZA2 D 5 5 2 L &R Lic. SEHICEEfR L7z Cs OBENHEITE WA, AH7N

T 2 E BB T 222 EME LW D (FF 2017). F=v ) 74 U FREKIZS

WTIEL, NI A= O A VRO I —n8 v /37 F1~ " Scots pine RO THEFHAIZ L 5

&, 1992 (T EEE U 1997 4R HHERJE DU Cs 138D L T D b DD, 1992 48 L [FIEK,

JHPE Cs OFFEIXIZIZ HEERE (0-5em) [2H Y, FHRTEANTOBIIIROATEY, &

AR 72952 D RKER T L E AR ICAFE L T0d & S TWD  (Report of the Chernobyl

Forum Expert Group ‘Environment’ , IAEA, 2006. pp 41-46) .
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RS R BT, 10 M O TIE P ORSE Cs BIfEDOIEHIZ >N T,
BB EFZETT OIS 7 N —T 1%, T L DVGYRRE O F7p D48 5 R 3 BIR, R OVRER
UL 1 T OFRM 10 S A2 RTRIT, R TEOEIERE - S T8 Tl A0 O % B
BMNNCT D70, L 10 FRIMkGE L CIA L7z, ZOREE, %IRRT 5B Cs
OERITFEEBABOICIHD L TnD 2 L, LT, B Sem UNOIE HEXRB B H)

L, ZE—EELmoTnoHZ e, KVRNVEEETRE (5-220cm) TiE, BIREZRENE
TATMERE e o 72 & LT % (Manaka, et al., 2022) .

WCS BRERAE R O 1%, 1HYIFTEHICIIT 5 WCS BErERIT T 5 ~&xThY, ZLT
THEN HIZTEARASEE T L BT Cs 2T 272 9DI121%, WCS #k L1382 5 /378 F
1%, £7003 Cs ZBRNICEE LES I Ly (1A 2014) (BUBEER:, N—IF
2748, 474 NE) OIEESGTEA~DUBEZBRETTO2MNERNH DL EEZZTND.

CSFIZoWTIE, B4 E, 4-3-1 THHBRDOFAIZONTOZ X Zitdk LT\ 572, NPB
AR EDAY v b &GN, MRS, %D CSF 2250 NPB D[Rl
P T-CN DRI i 2 ik L 721 ide 720,

4-3-4  JBURE Cs REDPBANTM TREB(T D LE2RE L, FALLFEE~DO
ITREDE 2 FizonT

2013 4%, [ENZAFZERHISIE AR GIFERT ClX, & O 2RO FUG P B R B O FeiEE
AT D7 0OFEEMA L, & <2011 FEFRITFAICHE L 2012 FEHRLIFRICHEAE L
TevA B FIKRE ZDIFEROBIKRR A B o, ZORRE, FEREVA 27+
FAROFIE Cs WEEIIZIEDFBEN A B, 1ZTEARNS VA X 7 T RIE~OBITHRED
90% (Al : B\ J5) BNEENDHMEIL 1785 TH Y, HfICITLEREE LT, BITHHR
2.0 BRI T CERA SNBIEICE - TV D (BHE 2013). I 51T, HERFEEFIZOWT

X, BATHREC0S5 PR SN TV D (RMOKES LRE R R PEFI B = E AR - AREF ST AR
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R E R - AREFITARBGI AR EEEIR K, 2012).

2014 EEBIE, AR R O EH TIE BESHE Cs IR & INHE S L7z FEIKDIREND,
HFEED D bBATIRED 20 LV HE< R TWD L DERANEZEMIND Ko iIckhoT.
FIARICI, 2016 FRIZEN DB 2+ ZJRAZ IV, > A & 7 & 2SR EHE 0.39 uSv/h O
(Z7245C | RIS L7z, ZOfER, FRIET ORI Cs ITmRELZ R L, BT R 27
ERDIEERELTND (BARB2017). F7o, FRKOTF-EROBUREILFE R RO

(RS TN 2 Z L3 STV D O 2018) . S & 7 DIFTEARFBALBIHE Cs
TREE & FEIRP OHEME Cs DRIRICOWTIE, 1GROEHNEELZ T2 LY &N
REEZRoAE, D DS TE Cs IREE & mVHBID & 5 Z E N ME SN TWD  (EE 2017).

JEARBIGE DA 2T 2B U AOBITREBIZE R 258 0PKRENWTED, B
ITRENC B L 5 2 DIRFI2OWT, JRARHE: & [FEEOBATIREZ Fi o5 (et v
LIBCs & KD ESY BN LI035 ktE) 2T, S0k 5 RERNPBATIRIIC S
EHADNEFRIZE ZH, CsIRE L REFRRE (ZBRRBEICREEIND) BPBITHREIC
BOERE L THERT D Z LRSS T 5 (Hiraide, 2021).

LERY T L (BCs) 2T 252 &3, BITREZIRET 52 FEL LT, MENTHR
72 HETHY, BPMEFIHT 2 Z &, 3B - FHRUT ) D IR 23 K LA =
. HARD XV ZL DFEAREZY 7Y 7 LT, (FRSNTERARNG VA Z 7 £ TO
WMt T AOFPROBITIREEZ TRT 2 2 ENBHIRD 2L, bbb, BRI
log-to-shiitake DBEATIRIARE T D720 DREEE LTHEATE, F 7ol L
WELRRFRI AN KIEIC M T & 2 2 & STV %  (Martin, et al. 2019).

LA EDSCERIE®RD B, 2 AT DIFARDN O FFEIE~OBITREIT, FERICRI )%
ANT 33Cs OBATIREZIE L, JEARMIGEM DR, H2WITFROTEEICLY,

AR, EEZICEMTAVATLAEEZ AVNERNHD EEZ A,
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4-3-5 HEBRAEZOIPHEBYICRIETEE

RA Y DN DOHILTIX, 1/ T DG EE &7 A5 5, SF L TUIIE—E)ME
DITHEINL TS & &bz, BEREEMELRLTWND. ZORRRGY L —Zo0
T, 2002 4025 2004 2T T, S T M OBRICALET 5 IR THAE S -, 2Ok
B, 47 O THDEE N =7 Elaphomyces granulatus (Y F % > ) NEER2AE
ZHOTWD Z ML, 2oL, BHE O IO RSy DTG L~ L & g
Wz, BHX aMoRES KD b ML EEmWIGY LV AR LT 2 & VR S
N TW% (Steiner et al., 2009).

ZOXDRFHING, fEEFH IR A IR EITE O R A 2T TR A AR T,
A VDR R DI Ir o To o, ERBUTFEA ML TS, L7eh-> T, ZnHE4E
) ~DOIYE Cs OFEREMNFREEIND. YEZORMBETES 52, JRES B X o
ZHThDLZ DL, MERELTES.
4-3-6 BHEXDZ~DOXE

BAZOZOFERIC L > T, FFEOHREZRERLETD2b00HY, DL 5 LMD
HYOEREIL, ZNODEDOBERLVLEREEL TS I L, 207D, EDOZHITBITS
B L OLOTEGRE, RIS NS E O I A~OBITREAE WD LI E TV D B D
D, IO DOBITREUIN RV DXL 2ENHDHE LTS, £z EOZOFEBIZL-T,
B LU AOFERMBICKREREVR DY, —fKIZ, T 7 #5 Armillaria mellea D X 5 73
A R OIE A B TIE Y D70 <, ROIR EIAET HEEH (Xerocomus 5T F 4
7 & Lactarius 7¢ £ OFERE) 1XEOEY AR ZRT Z L AHE L TV 5 (Chernobyl Forum
Expert Group, 2006. IAEA. pp 41-46). 7235, D Z OJEYRIE 1990 HRITITTF YR
AT oAb RonsbOD, 4 FFET U S 78 Xerocomus, X AV A 7 F L Suillus 13

S RGN TARNGAYAR
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& B 23— - S BT LA, BN E OB A & 0 TR IR D% < 1E, 2020 4F 11 A BiAE,
AL BI R LAAE oD 11 I 117 HETAN CHIGAHIBR 2SR DT D (BT, 2022). —
e Sh O HYEE 100 Ba/kg 22 58T, HAEDOIIZLEHEEOZNRFETHS.

RS R T EEITESICH KT DI Cs OIWAEIC L 2R 8IT, W R THAEZOD
ZOREREE =4 U TIHENMT b, WEREJIPRF T 2011 4 9 47225 11 JIZEREL
723 a O VCs IBEORMERBRTIX, LTV XT T TV A VE KX Cortinarius salor
(7,589Bq/kg), LT W% XY Lepista nuda (6,429Bq/kg) D3RR Z R LT20s, KRR
PEDF A 3TBWTSH, 653 Bakg EREEDHYD, 20X DS Cs DIFYERL~LiT
FCJBIIKAET D ATREIED 8 2 Z & 23RS S 41TV 5 (Nakashima, etal. 2015). & 512, 2017
HEOBHFHA RS (Orita,etal. 2017) (X 25 &, 2015 FFRIZFEINF CRIL 728 Ex D Z 0
O TCs JREEIE, MAEMRERITE AR L R LESRETH L b0, BAEMEEO
FTHLUA X TIZONTUL L T ADOIETH DD, 650Bgkg Th o722 & IXFBRGE,

RHARDEAZ O ZITE EN D BEHE Cs IREDIRFIZ DO DRHTIZ OV TIE, 2011 4 8
A5 2017 45 11 H £ CIZ, 265 lTA AMUE L7z 107 #E 3,189 fHikDE=X Y v 7/ F—X
LB, MZEEE=H Y 7T — I K D REILE A AT L, B, SREGG T, BREBUE,
MR ZE DR A BEBIICFM LTV 5. ZOREND, BEE 0O Z ORERMEE i+ 5
&, —MRICHERE D & O Z OFE Cs IR SVWEINIC & 503, FIC L > TRESER D,
B TIEZ DA N = XA LT NI/ > TnvginnE LTV 5 (Komatsu, et al. 2019) .

A& O Z DFEHHE Cs 15T DWW TS, SlEfE AR TORELZ B Z 2, FI L
DIAEZALDER Z B SN LT BN H 5.

4-3-7 EDIEHEEXE~DRE
EDOZFEERA— N —~DIES

I &E O ZHEA~OREBIRIZOWTIL, B Cs OBV IABBZ D& O ZFED B

140



R END. iz, BIEFER SN TS VA 2 7l OO Z o T
DIRPASHESE Cs WIUTBET DR FRT 23 270 5 L & bIZ, 7/ AR & Dk
P Cs WIINHIRET B N R AU METH D LER D, 2O &IZLY, Kk
Cs ZRREICEDREARBPHOFANC L 6/ FEE O ZORKRIIEN L 25 & A
7. b, BEHA—V—DHRLT, EREELELTEOZ2PLE LTREBEOKS
Z NTTHBEILRIZAT THEB L T 2 ERREEER 5.
FEAMAGEE ~DRE
2011 4R 5 26— IR -1 3 FERT S LART,  FERERT OO VRN AL E 9~ 2 By R L,
ABEARDZ 72 57, WAARKOFAL G ~O KB R E D ZJFEAR (272 F K E T
D) EMTH T2, FHUT L VLR, MR TE ko TLE o7, Bk ¥7Cs
1390 R ITITHAED 12 - 13%REITITARBRET 260D, JFAREEIHEATE L0
1%, FHCELEF 200 Bgkg LT THOTZHARDALEEZBND. ZO L5708 1 iR H
iz R 2 JFEARBIEHAD - DIZ, f5OZ LIXTERV. BRTT, VA ¥ 7 AR
BEDYE, BATRRED 5 AT 30 B/kg LA FONAE L ITRAZREST 2 Z ENUETH
5. BUEDITATIES NI A A~ 2R OFEER T & ik L, (FEENICLIFEDNERTH
DAASIEE < 72 o T D, Linh, JHEE LI IARDFEE Cs DEIZ AT Y F 3k &
VN, BLIEBHZE 1 oD FIHRR R AR AL 8T 1 D R IR AR IR A DB AT RO B
A, IEVSREREDRAITFIH ATRE 2R ARSI 5 Z & 2 F L TV 5.
EDZAEE~DORE (FARBREEEE, ERBREEEE)
[EoH T BB RIZI N T, 722 OBFFEREREIZ I THEAR T O PE Cs IR EE D RhRAY
WETTE, KOO 72 OBHFERER I THEGE L TIT i TV o, FURIEEER 1, &
RENELSNIFAREER LT, FFEETORBERTE Cs IENEIZ, —iAHiD 100

Bq/kg FEUEE 28 2 22 WFEUR T O it Cs a2 R L TR L TV 2 EBNIFETH
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. ZOROIZE, ERHIT BIRR, AMAFTRERE K OVKEE ORFFER AT K 5 BiHiE
HONTFRBHFE BTN K DMkE L 72 g0 ko 5T 5.

— 7, BERIE: & 00 ZIZIEBIRE S CHImHIRRIE A & e, ED S O AR S 2022 4R
9 HKLTN10 HIZ A T BIEHEMEL 25%F2E & RIEIZHEA L TE TS, 2> T
1%, 20224210 H 1 BB HfT S 7o B ERRENE QA O—HE LI Z AN
JRPEH) DEBAPRESHBELTNDLEERZLND. FIROBITREIE, 05T
BY, BEREEETOREM Cs JBEIL 200 Be/kg Nk ERD. ZDZEND, JFAR
B CIIEH T E 720 50 705 150 Balkg DIEARRLFURKIZ DWW TIE, FEBAIZEE W72
&, EARAEEL PEERE OB FEFEEMTOR TR LW/ T 25
Thb.
& DO ZIBEER~DERS

WEFE TP ENEHCEYNE, 2O ZBHRWERL, B Cs oER 0 Db D%
Hfrd 2L 52D, EHA~OBERNE 7= LML, ZOEIxE, B3, 2%,
KEY), TLTEOZHETORMEATHHVELRWEIETHY, 1945 FERLIAE
DR TEHERSCT =V ) 74 VFFRERIZLY, 2O OWGHE Cs BEITHE~2 Ly
FETHZENMOBNTWD. HARTERILLT- 25 FE, £ 60 18D & D Z 1 FEARH O et
B1Cs OPREIL 3-1,520 Bq/kg (R E) LI EFICRERETH D LOO, HH I TH
% (Muramatsu, etal. 1991). L7223 > T, JlEEROERLBRZET L L L BIC, H
RO TR BIT D i Cs IBEOfEIT, 100Bg/kg THDH EWVDH Z &L, HFE
ENDH TR BB LUWEEBENREIND Z L2 L TWeZ&E .

Bz, BiRERITO CODEX 72 b NS E D FUHPE Cs D — &5 O FEHEfE I,
CODEX 7% 1,000 Bq/kg, EU 73 500 Bg/kg, USA 7% 1,200 Bg/kg, #[E 7% 370 Bq/kg, % LT

HaE A RIEFNE DS 210 Bakg TH 5.

142



EDZHEE~DRE
BAXOZIZLE LY, HBEEXOZITOVWTHLE=Z ) VBB S TR Y,
HHIIX R L - BLREDOINBIT LN TNS. EOZICHET IREICOVTE, BA
Bl OM, 4207, 77, B - ALKGEEZ D, HE, KE7 71280 ThH
ZRBEENMONTEY, FEOH MM EZD Z2RWT, EREEOREE O
T, BREOHERFLEM SN E O ZORBENFRETH D, 12, < ORFRIER
RSN TEY, FOREE L CEEZ O Z OEBIERICET CnizZE iz,

M & LT, Fig4-2-1. XU Fig. 4-2-2. \TABFZEOBEEL & BB T 724 1 OFREIC

DWTHIR LTz, 5% ORMBEFIRO—IC TN TH 5.
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Radioactive substances
contaminated log forests
improvement of the method
for measuring radiocesium
concentrations in standing

timber and log woods

L 2

Selection of logs available for
shiitake mushroom cultivation

in northern Kanto and beyond

Development of the method for

reducing radiocesium in Shiitake

mushroom logs and bed log

$

Measurement of radiocesium
concentration in fruiting bodies
generated by immersing log

woods in nanoparticle-insoluble

Prussian blue (NPB) solution

Investigation of the effect of
Prussian blue (PB) supported
non-woven fabric (CSF) on the

lower part of the bed logs.

L 4

¥

inspection Equipment Highly

semiconductor photodetectors

Development of Non-Destructive

sensitive scintillator crystals and

e =

\ 4

The effect of inhibiting
radiocesium transfer from the
organic layer and A; layer to

the bed logs were confirmed.

\ 4

The fruit-bodies from the
NPB-soaked logs showed
significantly lower

concentrations of

Confirmation of high correlation between
measured values by nondestructive
inspection equipment and measured values

by Ge-Semiconductor detector y-ray

spectrometer

Confirmation of efficiency improvement of

measurement time and work time

radiocesium than those

from the untreated logs,

coefficient was reduced.

proving that the transition

$

*k Cyanide (CN)

R 2

decomposition of waste

Using nondestructive inspection equipment,
measurements were made at three locations in
Tochigi Prefecture with different levels of
radiocesium contamination, and statistically

significant sampling and number of surveys

were established.

radiocesium

Research subjects of future tasks

water after use and capture of

*k Examination of adsorption

and disposal methods for PB

Research subjects of future
tasks

*kInvestigation of NPB
supported non-woven fabrics
instead of PB, and testing in
soil contaminated with high
concentrations of radiocesium
% Treatment of radiocesium
adsorbed on NPB nonwoven
fabric, and measurement and
treatment of the amount of T-
CN (cyanide) eluted in

treatment liquid

I Future tasks

logs, and is inexpensive

Development of a portable nondestructive
inspection equipment that does not require felling

of standing trees, can measure a large number of

Fig.4-2-1. Research outline in this study and future tasks toward problem solutions on radiocesium

contamination of Shiitake mushrooms
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HE

A BTIRARP ORI Cs JREEICD X, FEmdEm A E 2 AV CRIKIE A O8N
L DMEMEER B ghRIEE B E LT, MAEEEICTR D &M O &K ONIE Tk OBt
B Zleolc. FEMEERAEE ITESEE Y T L—F —fEi (Ce:Gds(Al,
Ga)s012(Ce:GAGG)) LLT GAGG) & 8RR T A MAG b miig Tl s T
W5, FERERALEE CHIE LA OB (CPS) 13X Ba/kg (ZHAF L7-. (B
(9O A TFHNE 10 A TH) DOFEAREKRIT 40 05 83%OHHATH 7. FABEIL 1.0
— 1.1 OHPAZH > 7. BRARE R & ERRHELRE OO AT EH OBURH LR CREHE R R
WOEKRIZEDRRD ZENRHLNE o7, £ 2T, BEEEHIRIZ OV TITAR
JEARZESHERISINLT L2 b 0lL, —EROBHME Cs #Ydir £ oA BT
%, PE 7 /L ATHY, S B, TOXRmMAWMMERILTZ 2F > 7 (FRP) TMLLE
HLDOILKRLTIEE A, BT — % OiPUEN R TE

WA FREIERE R A I 2 -V C, S Cs DILE B0 Rie HHARRN 3 BT > A
Z I FeE i 2T T UK Quercus serrata \ZOWT, i PE Cs (134Cs +137Cs) 8 OFRA &
BIlholb A, &L BT, HETHARTEEME (FARKD 12%0 & %, 50Bgkg
UT) Z ERIZFEARNRETHY, A ZT7HEARE LTUIEATERNWZ LR LNE
ipote. —JF, HHEITTHE, BEMEEB5FEARTR»-o72. S5, FHETClLE
ML, EDOJFARIL 94% H o 7=, FEE T O BRI OWCREHEE 4 £ L, FEkEnE
HETHMNEZB I olc b 2 A, £iKE LT 20 Bakg K S5 Heid s R NFEO b v
7.

AEIORBFERICESE, B TE 2HRBEOFAEE R/ T E ¢ 55Aih

BEET S HE UMEARBGRIC L 2 51E) | ICERSEBI o, ZOMSE, BAKEZ

95% & Lzl X, S BLMTIE202 A, FEETCTIE 188 KRDOEIWABAMLETHSH Z LA
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RN

A FE TORARPORGHE Cs OIREREL, LR ARZBPAMICILL, Flr~v=
DR RS 2 O CHEET 2 FIER L Th o7y, BillcBRg L FEmiEm

BIEEE AT SZABRIC L VR LTz A X RAREEET 5 2 L2 <, %0 (K

£ 10 cm DR FUR 2 FLZE 40 B2 6 60 B LA THIE R HE) (SHIET 2 ka2 i L,

230, SRIFEARROEIAB A I EH CEIRELEXET LN TEL.

WA, B Cs {5 RIFEAD Cs W 2B 2 Hikd X OB M EIH Y E 128 Tl
IERBE IR & LT, T/ BRI V> 7 v 7 v— (NPB) HEIRICRIET D 2 &
ROAT (TN T TNl Y LY —T T 4 V% — (CSF) v—b) EEER L
BYBHIEFIEIZ LD, A X FEIRA~ORHE Cs OWINZ I35 2 & 2t L.
TR AR VT 7 v— (NPB) G HURIZ DWW T, B Cs {5UEAR Z Fv
TR LAVR A WEE Uiz, J84E Lo 1 RO L MLER X1 AR O it 4 Cs IR & ik LT
B 5 223 L7z, 250 Ba/kg FEFE DJFR CIE NPB 0 BURICIRIET D2 Z L2k v, BAET
% F FEARDKGTE Cs JREEIL 40 Bakg LA T IC72 2 Z Esiff s g, 52 o BRTlE, M
SHAEMEIEYE Y, (22 0.19 uSv/h) (2 CSF v — ha#R L, BEH —JH7

AT DB Z Z T TR WIETERZIREIAATERERTIX, 15-18 » H#%®D CSF #
REDOFEEPOMESVE Cs #2FE (4.0 = 1.8 Bg/kg) 1IXMX (7.8 + 4.0 Bgkg) & ik
U Cs OWRIGMHIS 2 0580 btz & 51, Bk L7z CSF I o i
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Abstract
The conditions and methods for measuring radiocesium concentrations in shiitake mushroom
(Lentinula edodes) logs were investigated using a nondestructive inspection device to improve
reliability and efficiency by increasing the number of logs sampled. The nondestructive inspection
system consists of a detector combining a highly sensitive scintillator crystal
((Ce:Gd3(ALGa)s012(Ce:GAGG)) (GAGG) and a semiconductor photodetector. Radiation (CPS) in
logs measured by the nondestructive inspection system was converted to Bg/kg.
Log wood moisture content ranged from 40 to 43% during the best felling season (late September
to late October). Log wood density ranged from 1.0 to 1.1. The slope of the regression line between
specimen weight and instrument conversion coefficients varied depending on the moisture content
of log woods and standard gamma volume sources. Therefore, the standard gamma volume source
was modified to be made of a raw log wood, which was processed into a straight cylindrical trunk,
wrapped with paper soaked with a certain amount of radiocesium, covered with polyethylene (PE)
film, and then the surface was processed with fiber-reinforced plastic (FRP), and then good data
approximation was confirmed.
Then, using the above-mentioned nondestructive inspection system, the concentration of
radiocesium (**Cs + 3’Cs) in Quercus serrata logs for shiitake cultivation at three locations in
Tochigi Prefecture with different amounts of radiocesium deposition was investigated. In Sakura
City, most of the logs exceeded the index value specified by the Forestry Agency (50 Bg/kg or less
at 12% log moisture), indicating that the log woods cannot be used as shiitake log woods. On the
other hand, there were no log woods exceeding the index value in Ichikai Town. In Utsunomiya
City, 9.4% of log woods exceeded the index value. The surface of log woods in Utsunomiya City

was cleaned and re-measured by a non-destructive inspection system, and the overall cleaning
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effect of 20 Bg/kg reduction was observed.

Based on the results of this study, the number of reliable sampling was calculated based on the
"method of calculating the minimum number of samples from z-distribution (method based on
small sample theory). The results showed that 202 samplings were necessary in Sakura City and
188 samplings in Utsunomiya City when the confidence level was set at 95%. Until now, the
concentration of radiocesium in log woods has been measured mainly by processing log woods into
sawdust and measuring it using the Ge-semiconductor detector. However, a newly developed
nondestructive inspection device was used in the test to find an efficient method of measuring the
radiocesium in felled shiitake log wood (an average log wood with a diameter of 10 cm can be
measured within 40 to 60 seconds) without destroying the log wood. The number of log woods
removed from the target forests was statistically reliable.

Then, as the method for Cs reduction in log woods contaminated with radiocesium and as a
measure for preventing additional contamination of radioactive material-contaminated Hodaba, we
investigated the suppression of radiocesium absorption by shiitake mushroom fruit bodies by
immersion in a nanoparticle insoluble Prussian blue (NPB) dispersion solution and by laying
nonwoven fabric (Prussian blue-carrying cesium sorb filter (CSF) sheets). The effect of the
nanoparticle-insoluble Prussian blue (NPB) dispersion was verified by immersing log woods
contaminated with radiocesium. The concentration of radiocesium in the fruit bodies of the NPB
dispersion was clearly reduced compared to the concentration of radiocesium in the fruit bodies of
the untreated log woods, and it is expected that the concentration of radiocesium in the fruit bodies
of the log wood of about 250 Bg/kg will be less than 40 Bq/kg when the log wood is immersed in
the NPB dispersion.

In the second test, in which CSF sheets were laid in a radioactive contaminated Hodaba (air dose
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rate: 0.19 uSv/h) and bed logs unaffected by the Fukushima Daiichi Nuclear Power Plant accident
were placed on the sheets, the concentration of radiocesium in bed logs in the CSF-laid area (4.0 £
1.8 Bg/kg) after 15 - 18 months was lower than that in the control area (7.8 + 4.0 Bg/kg).

In addition, it was found that the CSF specifically adsorbed radiocesium in the soil (soil (0-5 cm):
764 Bq/kg, CSF: 4,735 Bg/kg). The findings of this study will contribute to the future cultivation of
Shiitake mushrooms.

Then, in order to suppress mud splashing onto the bed logs and the transfer of radiocesium from
layer A¢ and layer A, this study was investigated the effect of the water permeable weed control
sheets (WCS) on additional contamination. In a long-term study conducted three years after the
nuclear accident, the concentration of radiocesium after the installation of WCS in the fruit bodies

and bed logs increased than untreated area.
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