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Abstract

Countermeasures for reducing radiocesium transfer from soil to crops have been investigated extensively
after the 2011 accident at the Tokyo Electric Power Company 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 2018, we investigated: 1) soil factors controlling the
radiocesium transfer to grass from soil in the Shimokita region, Aomori; 2) the effect of various methods to
reduce the transfer for the selected soils in the Kamikita region, Aomori; and 3) the effect of a growth regulators
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. Correlation
analysis between the TFs and various soil factors, showed that the K concentration extractable by boiling in 1
M nitric acid was the best independent variable to explain the variation of TFs, suggesting that the K supplying
ability in grassland soils in the Shimokita region controls their TFs.

The reducing abilities of various soil fertilizers and additives were tested by the cultivation method
mentioned above for two soils in Kamikita region selected from the experimental results in FY 2017: 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 reduction of *¥’Cs concentration but also increase of K concentration
in the grass, because too high K concentration has a harmful effect on bovines. For the first soil, zeolite
materials showed the highest effect, which may arise from their abilities of retaining **'Cs and supplying K.
For the second soil, K and P fertilization were effective, especially from the viewpoint of K concentration in
the grass. In addition, for soil with high organic matter content, it was found that an organic matter
decomposition accelerator possibly reduced the transfer.

Two varieties of rice (Oryza sativa subsp. japonica Nipponbare and Masshigura) were grown in a
greenhouse with a culture solution containing 0.01 uM Cs. The effect of spraying the plant with growth
regulators on the brown rice Cs concentration were investigated. When gibberellins (GA) was sprayed to
ripening stage ears after flowering of the rice plants, the Cs concentration in brown rice tended to decrease by
~10% for both varieties. In addition, when kinetin was sprayed to the leaves of the late vegetative growth stage,
the Cs concentration in brown rice tended to decrease.



1. BW

B — R FHZIATON TV DIFEIC LD |
TEM~D M > 7 A OBATER ORI, &
HA~DOBAT D I WVEW TR K OV AR O 3R E 23 7D
Db, ZIVE TIHEM~DRSEE > U LOBAT
FIRBAL T D 72D DOXR BTN TV D, B
TEM DENZ L > THHERN R D Z LR LT
STCE, ZOHTH, KREIFLHHEE Y CHEE
IREW T B % BB DU TIARIBU LT3 D2 A/
WAL H DL E S, TORKIZIE AR 2R bk
STW5, e, £ FxZ~DH Y U LFEBRIZ L 5 *K
TN SN TV DE DD, XENLFFE~DEI Y
L O TR A T 2 HIFICT L 0 . 2R RBIT )T
JETE D ABEMEN S D, DL EOF T2 AL F % |
Hidek (238 U 72 S R OB TR O Tk % R ST
THMEND D,

AHAEIL, BENSEYM~ORFTEE > 7 LD
TR 5720, HERROEH EEICH TS
T PEE OBATER 2 H 20T L, K EFIED
IR AERGET 2 Z LA BB E T 5, Pk 30 R,
UTOHEBIZOWTHAELZ FEE L7,

1) T3 — BRI R o A OBATHIHIFEAE - B

TR FERETR A
2) OB T A OBATHI IR - B

AT Tk 0 Hul~ D i
3) A RZAKF DT M RIETHRE RS Y

B DR

2. Hik
2.1 LE-HERBRSEE Y LOBTIIGRRE
BITERXERAE

AL O BRI ) SR U 7 BEESREHZ S T

—E L, FERRERI A U U AR EE K OV
T AHIERT Y v VEO HEE OS5 AT
S, EhiC, HEREHCXF Y VT 7 U —D B¥Cs &
WML 1A 20 °C THE LR, A—F v — 7
T ADEY E 3 EE A TRAEETHE L, MY
(Rt EE R R M v AR A IE L, A
EMB T v U DBATRE Z R DT, BATREE
THERREAE & OFEBIRHT 21TV, BATREC AT

LERON 21T o712, £, BEERGEIC X 2 it
P v U AOBITIEOE AR D122, AiFE
WS VT A& RN L 7= EAbHg o Bz o0
THLME — I ALER A 4 0 IR U721, [RIRR IS RS FE8h
EATWBATIRE R KD T,
2.2 TE-HEMBRSE LDV LOBITINGIRE
BITERBIEFEDOMEA~DIEHA

Rk 29 4R EEIC A TR FERERR A 21T o 7o by
WOBERMAIED 55, gt v U LAOBATHED
EBWZ ENRHALNC o 2 DRSS E L
T, PRk 29 TN L= BATIRBUE FIEDOH LD
PEZWRGE L7z, BAbHus o Sy Hi@dg s hi- +
B, 2 MR U U A T O FRgEEDME < |
BSEE U AOBEEN BT NTETH T, £ 2
T, MEREARGE LT, HEOD Y v A&
FODH Y 7 AREEOREAEIZ X > THEY~ D I
BT LRI A IEIT 5 FiE (RINEHFE) &
O HEEOSEE > Y AEE S ZEmD D &L bITh
VO LM HLEAT A NEMERAT 52 &
THERICBT 2 v v A0 EZRES
LR (EERETE) 2Nz 25606 %
FREE L7z, 7o, TEGEMEEFEOEW 1 HE D
THEA RS L LT, A FRIEE G K DU R
PEARIRTFVE DA RIME A2 BT L7z,

2.3 AR XKFDOEL I LREIZRIFTRERAETY
BOEEHR

T LEEZ 001 o MIZTHEE L5 ik A
WTC 2 SR D A R 2 IREER L KBRS U, iR
T A DR E A Lz, A 5 H AR I
. BRAERR D & BRI R E M E (1 F—b
B-EE (IAA), 1-F 7 % L iR (NAA), L
V> (GA), Xy UNLTT =2 (BA)., A 3T
V) Zif 2 [\, FEOAIZ 10 ml #A Lz, [RIERIC,
AR E S LHITIE, RERREZEHOXIED T
WCEEREE (IAA, NAA, GA, BA, KI, 77
VYU (ABA), VXY AEUEE, TV ag i)
ZECf L7 ALER & BRAEAL D O BB R O AT R
FEWE 2 WA LB Z T, oKk o'Y T A
RIS RITT B A RAE LT,



3. MEDOWME
3.1 LE-HEMMSE L LY LOBITINFIRE :
BTERERRAE

TALHUS OB T BRI D &, 1
DT LEETIRH Y U LHERE T3 LR OB
MR BT, BATHRET 3.6E-3~5.9E-1 OHFIFHIC
Y, IR & OFRBRIT ORE R, RO
THTRONIER L FERIC, FRCEGERERh 2 Y
U ARENEOVAOHEBEE R LD, BEE YT A
IR R ALER 208V 3R U 7= BAb g o L0
ITRREUIIRINIE A& IZ R T 0.4~10 5O TH Y |
B PEE T AR O Y 7 LD R TOREHED
BAERBATREICEE L-b0 B 2 bz,
3.2 TE-HEMMSE L PV LOBITINFIRE
BITRBIEFEOHE~DIEHA

ek o EEOWN, EdE 13 TIXEA T
A NEMONE N & > THEED D BEA~O
U LOBITHEERE AR TE 72, BEFR S Y
TAEENEHEDL I LICLDAHMEL L TCOEDIET
NR LN (Fig. 1), —F T, EiL3 iz TiL,
BAT A MEMICTED2BOET Y T LR E ORI

RS 26T, 2o BT VT,
HEONWEZEBLTHLEALTA VEMBETH -
7oo RAL 13 IZOWTIX, AU T A - U UHEIEDS AR
ThHY., U UMEIEZITEAEE T AOBITEE &
LRERET 2L bIHED Y v AGEEZITS 2
HERBHY ., U U AERECHETSZ ETHE
SPEN T Z LI LT,

Fio, THEAEEYEAROE IR LT
B AR E BRI X DRI T IEIC L - T
TN S A~ ORG M T A OBATHE 2 KK T
XhHEEBEZONT,

3.3 A RXX%XKFDELHYLREICRIFTRRALTY
BOEEHR

A X DOBRTER N BB OFEIC GA Z8fi L7285
B, ZARPOEY Y ARENHRE (AR, £o
L<H) &R 10%RER T 2EmMIch o7, £
Ton A RITKRT DA 2T A OFEL, BITER%
DD BRI OFE~OEARIC LV Wffl L & 2K o
T AEENK 10%RERML, o LIHO%
BREBRIOEICHA LI2HA1E. ZkFoter v
LPRE MR N AN H o 72,

Control

Zeolite SU
Zeolite TA

K fertilizer

P fertilizer

K and P fertilizer
Control

Zeolite SU
Zeolite TA

K fertilizer

P fertilizer

K and P fertilizer

Kamikita 3

Kamikita 13

0.0 0.5

Transfer factor

Fig. 1

1.0 0 10 20 30 40

K concentration (mg/g)

The effect of various fertilizers and additives for transfer factor of 3’Cs in two soil samples from

the Kamikita region to grass, and the shoot potassium concentration of grass plant. Red line:

Feeding management using grass with K concentration lower than 20 mg/g is recommended for

dairy cattle during dry periods.
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