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Abstract

The nuclear accident at the Fukushima Dai-ichi Nuclear Power Plant (FDNPP) occurred as a consequence of the
massive earthquake and associated tsunami that struck the Tohoku and northern Kanto regions of Japan on March 11,
2011. The released radioactive nuclides were deposited over a wide area of the Tohoku and Kanto regions. Ibaraki
prefecture where located south to Fukushima prefecture, also was covered the radioactive nuclides. After the accident,
serious contaminations of radio actives were observed of drinking water, vegetables, and milks and so on. Fortunately,
these serious contaminations were quickly reduced because radioactive iodine was main contamination due to short time
of half-life period. Radio cesium contamination that shows relatively longer half-life period, was observed several
agricultural products after this accident in Ibaraki prefecture. Now, most of agricultural products in Ibaraki prefecture
were rear contamination of radio cesium, because soil can strongly fix it and make cesium and clay binding form
resulting reduction of radio cesium contamination to the crop although soil has contaminated it. The present paper
indicates that radiocesium contamination agricultural products by uptake through plant roots from soil is sufficiently low.
The paper described reasons why radioactive cesium does not transfer easily from soil to crops, and methods how to
inhibit the transfer of radioactive cesium from soil to crops. Also, the authors revealed that the contamination of fresh
water fishes significantly reduced du to appropriate management.

Keyword: Radio cesium, soybean, freshwater fish

1. [ZFC&®IZ
1.1 WFEOE =
AL, BEFEREESIC LD 8HMEE T A

OFOREMEE > T A EEEE X HE - /T L.
EENE I 2o TWDINEETITHL T 5, *
DFER K& IR BIEMIZHOWT O, v o A
DOBATRBOMANGE NS,

D, Bz 2 BEM~DR B Z I~ 5% E<
i LT ENGEDOEELY, THEERAREIZLY
BT 2 HFEERIFEEZHNE TS, 0D, Bl
WREIZRVMHATWDIREZED S, B E EF
T TWBRFEDEZEOMIEE, = L TRERD
ENAFERSEE O JF 7R B 728 s DD A v 73—
23, P L TR HEET S

WHE R H R I3 EIT L 0 i S vk
FYEE N EEM A~ 2 2 BT L, Z 05
SRR CRARIRICI 2 D ENEH L 7e > T D,
ZOMBEICEE LT, BAKREIE, BT okl
Mo U LD L RFEHA~OBITIZONT, F
23 B5H27HICSLVARERIT-T-, 22T
RIS =, BHEgEehx, Ei2iE, Ao L6E O
MXTH D, BB N DR WE T, K&ER
METHHIN, BESNDIFRTIIEN-T2Z &0
LELAFRVERH D, —F., BofMEE LT, H
AR WSO T RIEY, BREOEWIC LV s o
T = BEBEORRICHEHA TEDDENEH B,
ZZ T, AROFRBEROREEZ T IEER, &
WIRE DB TR SN0 5 R BIEY 2RI L £

# masakazu.komatsuzaki.fsc@vc.ibaraki.ac.jp

EZAT, BVU LAOBITIZOWTIIMBIEESC S
U NEEENEELET A Tbho TWANR, B
THREORNEININ 2 T BT 2 RIRFICE 925 =
& TRATIRE B LA T DO SR O I RN Ao T
Bond, TOmEERE 2. Bv v A KEILT
L7200 TEOLBERA, EOMRERIET D,
Flo. LENOHEDEERL EEN L, HESK
PEMNC X D5 B % it 5,
ARIFTEDBATICE D | EAKFEY)~D JFIE F g DA
EZHLLTHELS, I3 2L L, BERIZEBITS
B BREEDOKBIRBICET D ONKKN2ER
THD,

1.2 WHEOHM
1.2.1 Nal #HAWEgREREF 2w 20 & KRE -
TR 8 1 D BH

FOXE T — R /I3 ET OFSIZ L - TBR
B SN T E OB L D . — o
T - I3 1T DISEXR B T H 5 D PITIT,
HEAEK 5 F ARl LZBETHERROEGSIC L
LA AR HATHIR 22 T TV S RENRH D, 4



[H23-5]

[B1% Nal # H 25 26 U 720K IR N o i
Y LDE=Z Y U IEDHESL & B LT SMERETRIC
DOWTHIZEZIT> T2,

1.22 KB OHSHEE S 7 A3 L OWEHEA R
7T T A HEO AL

2011 4 3 HOBEEH R /iIFEFE%ic Lo,
BEE I 7 ARHUREA h e v TF A
DI &, BUE D BRSO ERRETICIT I
DO EMENEE L TWD, 2O B ESE
XA Lo, BRREIC K0 HKREER &
WEDAERER~EBITT D, - T, Y Y
LB X OWEEA s a v F o A X D kEREICE
T BIBYLEREDMIA 2D 5 L L BT DORESIM A
FEZERL TV ZERMETHDH, ZhbDHM
B EITO L CHELRDONSIETH D, Fr
2. TERDAKGRE O IEEE > v A3 KOS A
b F U AGHEIE, O B O &S 20~100L
ERETHY ., TOWMBIZIIRFR & FRIN DD,
BT, AKBRBOBE MY > 7 L3 L OWEEA k
a T U AOHTEDOEIELIT A % O B 72 AT
T E RN HED S FCOMETH S, 2T
DT N—T7 Tk, EtEE U 20RO N
T o o AEHEEE GRE < A, Yasutaka et
al.2015, Tsuji et al.2014, Yasutaka et al., 2013) . &

B2 ba o F o 2B L REMAERIHE (SrResin,

Eichrom Tec.) & MW 2ok a st L, &0iEo
fHmgAb % kA 7=,

123 FEHERETLHEIIBT 22U ABITREIO
fiztil

KW KE FSC DX A REIR(3 SO Ay 13—
Ja oy ) [ZBWT, HEER i~y
i, A ZRORBEE Y7 L% 2011 4E~2014 4
FTHEL, OB ADFHEQ I =7 1 v 7O
BAMND, B MR, NS O
VULDBITEEHE L, £, THOREL
B2V T HEAE LT,

2. EDOHE

21 Nal Z# W2 BREEREHH & o 7 A0 Rk - i)
BRI EE OB A

NI NS Y e fSE <= e bt Ny e S A= N =
TFO2THETH D, LiZfaRNO BERERIEIC X
T V4L MCA, R ER(S0 mm)ds LWIE Y 7 b
AR LI 02X2 ROV o3X3 A > F A Nal(THFiH
ZR(FUI Japan YA A L7z, 1 DOEKEEFEE =%
FWUE LHET DREMEDNS . v U R U FaRIHmE A
NWCHE L, MEFICY X, 7N EFEHED
BEIZ, KEEBFH-ARL D8 TH 9 % OMHEALE
EiToTl2, BMHHRICBIT V4 A N OFELE
BT 2 728 HERE AT 2 K RRREAE HEM - (hiR)
EHWCEY X, 7T ok e A4 XIS Ui
IRFERRIR & VERR Lz, MR & ORI E 2 g8 L
7ot REEOREZFET -0 OMEREZRDT-,
e > T AMEBAEER E LT, IEY T ER

ERR 27 4 BE I - R it e R 2R RIS
HEHEERTIE RO

FONE 7 T 2B KRG T HHEORMEE 2 72
NHEEFEL, SEANICEEN B Y ARELHEE
F=H YT LT, SEKOEMEIIH Y U LAKEER
KO 20, EHIANTEEHZIEA T4 FERE LT
LD, BV TLAZRAELEZLD, BT ALY, B
FOER LD 4 K ThHDH, =4V > ZHIFITH
27 HATHD,

T FFIZOWNWTIE—EHOME D& > 7 AR DK
BWLUZb DD, WFHRERIC K S HEE 2 EE KR
RGN Tz,

TR LTI, &I 2 » AMOFEBRTE AT
A4 MEAEEB IO U U ARA RO ST
BLEGE, AEEEXHLILODERNOEY T AR
FERARICEAD L, =720, U v AREEEE
BHLEGE, e LO—HREET D e Sk~
WENHR I, AEARKOEWNILID BT MK
R DOBEW TR 5o Tz,

EERK TR AE X -T- 7 FIxt LT, Bk E
IO Z I ) T AKEEET A MEA BN —
L. T 3~5 r HREOHEB 21TV, B v Lk
ErE=FV LT LIEEZA, TXTOT7 RN
BT NREORBMEAMMA RGN, KR
Rz BIT 5 7 FH RN O| > 7 APEEEDZELD S ik
e U AOFNEEII AR LI 2 A, Y
THI 70 H (40~90 H) . F7= 137Cs DAEMFHIY-
HHIEH 75 B TH - 7=,

WM > T AOHEH 2D 212, BRI
W7 T OEEHM AL T, B U AEEZFHAN
LA, THENOEL T LABOESD 1 EIRR
BECTHoT,

2.2 KEEHOREEE > A F L O A R
0 T T A HTEO AL

W > 7 AT B L Cid, i< ADTEH
2 L B ALERIRE R OO KINE 7 4k (B 72 RERERREE DN O
1 BEERE~DO/EME) NAlREL 2o 70, Fo. It
BEMIEICE L TRESRD Ge PEfAMH I TIEARL
Nal(Th> > FL—a UmiaaEfE > Z iz kv,
=Y 2 TS OFEIZ DD B FH OB Al RE
LpoTmy ZOSNTETIL, Ge B M Hes & A4
D E B T IRE Z HelR 2 72 0121E Ge (AR H2
W2 DHTE L 0 bR E ORI E R 2 03
NhHb, D2FV, T=HXV U TO&EM WMWELT S
T KLY L FNIC S ERROSHTEDIEIR
DR 2T =2 ) T H4TH) ETHETHD &0
25, WHEMA e F o Aol T, £9
WDITKEB 2 F L — 7 7 A4 73— (MetaSEP CH-1.
GL Sciences) |Z & > CTiEfEd 5 LEIZOWTHE L
oo TOFXFVL— K77 A= LBHAK (35L) 3k
BEREORER, SrIRITB L Z 98% & 720 | fie/kiE
MEE L TCZOHEREDTOHDL Z ERmhoT,
BE, BRI E V- St S BESEIZ W TR
HTh D,



[H23-5]

23 EHERELHEICBT 2BV U LABITEHO
fiz i

RBRITAKIRK PR T 4 — L R A = ZHEH
X —NOFAY A XRBREY CIT- 72, RBRX
L3508 AFE(m—2 ) =% 7T 78 - R~
&), 3O NN—ray T (AT IV —_yF T4
A - HEE), MR O HE(20kg/ha « Okg/ha) % 4 18
(72 7v vy M)TRE LT, TEIX 30cm o= 77
TF—ZANWT 4 BT TEHRRL, IX—=Tuay
X 025m2 Oa K7 —hrEHNTTry 222X
e, A A4 XXy FZEIC 1A lm PANICEET
HRRAEX] DB 52 L BTN, OB IRERES T
{177,

FREDOFERMNS, Fr, LEFOKFEET D A
TEEEIXEMEINIC S D Z L BNy ho Tz, FORK E
LT, 134Cs OB E -2 & #5 ASCELE
WO B I XD HEORHSOZ A RO &
BHD, D A LT KIFIES 0-15cm O] TR DY)
—IZ7e DEIME R LT,

HoN—=r vy TOREEE Y T AREIZET LI
BETFLTWAZ RO -T2, 7. ik
T AT, B> AT Y — Ry F > A AF
L) N AR L Cs IBENKEFIOMErIZH -
7=

FA ZXOFHMEE > 7 AR, 2011 05 OF
WAL E HTH 4 FRI O L EATo 127 T T X,
02— U —XOIF 5 DA XISt v T
AP IIEAICRVMEZ R LT, R HRE % O
2011 NS EDORITEBWTH ST 7 ARE I
RIEIZHEYEE & 725 100Bg/kg % FEI-> Tz, #
2012 FRICIERETFE L 0 b RIEICHREE XD L, 2012 4
LU & AR OEB 3 B b,

10000 10000

weagre Soil
—&— Notillage
8 - Plow

<eoees Rotary

Cs134+137Bq/kg

Figure 1. Radio cesium contamination changes after
FDNPP accident in the relation to tillage system
(Modified from Hoshino et al. 2015).
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