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Abstract

Countermeasures for reducing radiocesium transfer from soil to crops have been investigated extensively
since the 2011 accident at the Tokyo Electric Power Company’s Fukushima Dai-ichi Nuclear Power Station,
and their effectivenesses were found to depend on many factors including types of crop and soil. The aim of
this study is to establish the countermeasures suitable for reducing radiocesium transfer from soil to grass and
its translocation from rice shoot to brown rice. In FY 2019, we investigated: 1) soil factors controlling the
radiocesium transfer to grass from soil in the Sanpachi and Tsugaru region, Aomori; 2) the effect of various
methods to reduce the transfer for the selected soils in the Shimokita region, Aomori; and 3) the effects of
growth regulators, ion transport blockers and chemicals on Cs translocation to brown rice.

Soil-to-grass (Dactylis glomerata L.) transfer factor (TF) of 1*’Cs was obtained by the small-scale short-
term cultivation experiment using soils spiked with '¥’Cs tracer in an artificial climate chamber. Among the
regions we have investigated, a relatively higher transfer factor was observed in the Sanpachi region, where K
supplying ability and radiocesium interception potential were low.

The reduced abilities of various soil fertilizers and additives were tested by the cultivation method
mentioned above for two soils in the Shimokita region selected from the experimental results obtained in FY
2018: both soils had low abilities for supplying K and retaining '*’Cs. The effectiveness of the target substances
was evaluated from the viewpoint of not only decreasing '7Cs concentration but also increasing K
concentration in pasture grass, because too high a K concentration has a harmful effect on bovines. For both
soils, K and P fertilizations were effective, from the viewpoint of '*’Cs and K concentrations in the grass. In
addition, for soil with different organic matter contents, it was found that an organic matter decomposition
accelerator possibly decreased the transfer in the short term but accelerated it in the long term.

Rice plants (Oryza sativa subsp. japonica Masshigura) were grown in a greenhouse with a culture
solution containing 0.01 uM Cs. The effects of spraying the plant with growth regulators, ion transport blocker
and chemicals on the brown rice Cs concentration were investigated. When 20 and 40 mg L' gibberellin, one
of the growth regulators studied, was sprayed onto the ears in the ripening stage after flowering of the rice
plants, the Cs concentration in brown rice tended to decrease by 10%. When 20 and 50 mM
tetraecthylammonium chloride (TEA), one of the ion transport blockers studied was sprayed onto the ears in
the ripening stage after flowering, the cesium concentration in brown rice tended to decrease but the rice yield
also decreased. In addition, when 10 mM calcium was sprayed onto the ears in the ripening stage after

flowering, the Cs concentration in brown rice tended to decrease by 15%.



1. BW

B — R EZ AT TV AIFRIZ L D |
TEM ~D UMY & 7 A OBITER ORI, "
ERAS~DFEAT 3D 72 W VEW TR M OV FE O 38 7E 3 A D
DD, ZIVETIEM~DORRYEE > U A OBAT
ZIRBALT D 720 OREBNTTHOR TV DH S, 1
TEM DENZ L > THERN R D Z LR LT
ST&E, ZOHTH, KRAUFALHfEERJE) CHE
IRVEW T B % BB DWW TR L 3 D2 B AN/
WAL H DL E S, TORKIIT AR bRE
STWb, Flo, A FX~OH Y U LHEHEIC X % xR
TN SN TS DD, EENLFFE~DET Y
LD FHERYE 2 I D HAIC K 0 L AR RS
JETE D ABEMEN S D, DL EOF 72 AL a s % |
ek (238 U 72 W E O TR L O Tk & T
THMEND D,

AL, BENSEM~ORFTEE > 7 A0
TR 5720, HRROEMHEIZH T 5
T PEE OBATEIR 2 52N L, KL FIED
R ERAET A L E AW LT 5, SRR,
UTFTOEBIZOWTHAEZ L7,

1) T — R S A OBATIHIRAE &

AT FERETR A
2) BRI T AOBATINEIEE B

TR L Tk o Hulsi~ o 5
3) A RZKF DT T LB KT TRE Y

B DR

2. Ak
2.1 TIE-WERKSMEE DD LOBTINGIRE
BTERERRE

=\ - RIS O B ) B ISR U 72 R EERUEHC
DOWT, —iEb M, FEAEIRERI A U ¥ MR &
OHHEE > 7 BRI AT > v ¥ VSO LR D
I EATo T2, EHIC, TERHZX Y V77 ) —
D BICs ZsM L, 1R 20 °C T L=tk 47—
F ¥ — K77 2A0ONW % 3 N LR85 CHbs
L7, IRWT, FES R B i o o AR
ZHE L, B3O YCs BATRE R RO TZ, 5
DITZBATIR I & HHERRMEAE & DA BT 21T\,

BATRBUZ B 2 BRI O 21T o 72, S HIT,
WEI RIS & 2 e > v A OB TIED B % 78
AL, BTHEEICESEE Y AR L .
AL IR D HERIZ DO THEME — B LR A 4 0 I L 7=
. [FIERICHISE ERAITOWBATRIEZ KD T2,

2.2 TIE-WERBHMEE DD LOBTINGRE
BATEBIEF EDOMIBEA~ADIEFA

SRR 30 AR T EIN E R A 21T o 72 T AL
BOBEMTED 5B SR v T LA DBATHEN
BN ERHALMNC o7 2 SO ARG L L
T, PRk 29 FEREITHENL L 7= BATIRIBUL FIE OB
P % HE L 72,

TACH O M) BRI S NI U LA DOBAT
PEREOTET, 2 A U o AR T DR
PEAME LS | HEE > 7 ADEE) bWV HETH
ofc, £ZT, MBEOHEZGRE LT, BV UL
JEEHIGE AR X > THHEE > 7 2 ORI 2 Bl 5
FIEKR OB U LFEEEMIC K 2 EE
FIEDORINEZ FRFE L T2,

2.3 41 3XLBKPOE LY LBEICRIFTT RN
DEERER

A R EXGRE LT MY v T A OIFERAL~D
Rt 2 A2 R R E I AL LS L > THIlE
LHREEHNLT D EEARREOBZE LT 5,

BFOCEER, BT AREL 0.01 pM IZFHEE L
To BRI 2 T A R 2 IR E N T KBRS L, Bk
EMEMEDO <L v (GA) KOHA 2 TF U
MO ERAE Lo, FRIZ, B Y U LR KT o
> 71—"Td 5 TEA (Tetraethylammonium chloride)
KO0 DEOBAT DR & A LT,

3. HERDOHE
31 TE-KERKSELE Y LOBITINFIAE
BITEREZRAE

=)\ MBI T I3 ek & E S TR OB TR N R
btz (Fig. 1) . TNETOT—XEHOHET,
ATERE & B3R & O BIRENT 21T > T2 55 5L
BSPEE U LOBATRENT, BB U U A
TREE, ZZHAME U 0 DYREE R VU & 7 A Fd R
RT vy L @OAOHBZR L, =\ Mg Tl



ZAD OEDS LR ME A 23 B S vz, R Ak
DRCEI DT BCs I I REITALER &
MR TODREERBREI T2 8 2 A, BITRE
IEHSINE IR T 0.27~0.95 DM TH Y . K
BB FRD DALz, EHIS, S 2 I
1T 9 BATIRBU L FHE O sk~ IS iz WV Tt &
THBITHEOE W EEORE 21T - 12,
3.2 mattEt ) LOBITIRBILF EDERERE
WIS A1) T 125 fe OV B AR T 15 381 i il
By ABATHAREEN R 2R L2y, U U AR
MERES> A U 7 ARG S D@ EEEM I L 5T
WEROH Y T LARER YT X =—Rn LR/ L7
O, EEPLETHDZENHHALEZ, 29 L2
HHOA U U LARED ERITY CEIEEOMERIC X
DEfICE, BT R E BBz TIE, Y
VERIERL O REARIT & o TR X 2 A PR sh R
IR D EE U DBATHRBZI R Z R L2 &
N, U VBBIEROREAR AT 9 Z & OBEBEMEN R S
nic,

AT, HEAEWERRORR L 2 Mmoo 1
RS L LT, AR EE M K 2 MR

WREOFIEERF Lz, ZofE, L2
TOEMD THEN S BE~ORE MR v T 28T
IR 2 R LTS, AR E SRR T R I O 55 2%
BIITFTBATHED B E o T2,

3.3 A RLXKPDEYHYLREICRIFTREREGY
BOFEHR

A FOFEH D BRI OFIC GA 286 L%
A BRI O T NREDK 10%FREK NI HH
S H > T BRI H B R ZE T R o T, £2,
WA RTF 2 REBHR BRI OREIZHAN LS a .
ZAF Oy AREME T DI H o T2 AN
FHICHEBEREIG DN o T,

BRTER% 7> & BB OFEIC 20~50 mM @ TEA %1k
i Liza, ZRF O T LABERER 15~20%F2
FEAR T U722y, ZKOUE - E HIKT Lz, Rk
OEFHIEIZ 10 mM DL K& L2854,
ZRF O T DRENK 1ISWREREKT L, & -
SEIIIHEB L 2> =D THM R TIETH - 1=,

1
S o1 !
O —
& .
o 5 .
w
C .
g 0.01
=3 i -
0.001
Kamikita  Shimokita  Sanpachi Tsugaru

Fig. 1 Box-whisker plot of the soil to-grass transfer factor of *’Cs in four study

regions of Aomori Prefecture



