B &S 163138

FRAEREE
(B REFRA O RMYAFRRARBET— 5 —2 - BREH)

oo = __
Eﬁﬁﬂ('* D;) - RPZEFERABEMICES TEMEEE D LDOELEE - T A EN BRI SO B R EET
BT — Transformation and downward movement of radiocesium in undisturbed orchard soil and

jﬂ(-IZkX) its acquisition by apple trees as influenced by long—term application of nitrogen

A2 | fertilizer in Fukushima Prefecture
haht cc | #)wvAH 2)hAY A EAR 2016%~2018%
f
%R EF cs | ffE nEy MEFEE 20184
= . E3 T';i'rvlrf\\clﬁﬁj'h
= A-¥= cz | Matsuoka Kaor i WERE & TS B A B S
S

ks o | DITAMEIARK BRERILHEATRME RERKARBI: L RBTRES
s ™ THA R E
e R N EIN T E S e T 2 e e

BIZE ea (600 F~800 FFREEICELHTZELY,)

2011 &£ 3 AICiEE-ERENREF—RFHERETOEHCTHEMIZET LS EES DL 137(0%Cs) 1E.
EHHEE, 84-94%0) ¥Cs MEIERRE 0-3 om [TFRTEL TULM =, LAL. 6 ERIZIXFRIFEN 41-T5% A L. ¥Cs
N TBIZBEIL TEIEATRIN TS, KR T, B THMEZIT-) 0 TE ORGERERHAR
BEiS (BaEHEAL) 2T, TIEFD Vs DEEAFICRIZTEERHOERADEELFMLT-, 2016 &£
FEARX (20 gHE-N M) EEERX 0 g Nm?) OBBETOLIEZFRS 15 cmEFT 1 om FIZEREL PCs DB
EEATEL, FESHD PCs BEISEENMDEMIBZEH L CEHBRBEMEZRDI-, Tf-. LIEEFEEE
FEE15 cmEFTRIEL =, ZOHEE. EREHOERADEEIZEHST . 70%LL LD ®'Cs A 0-1 cm DFEED L1E
[ZHHLTULV =, BREH S EHNRBLTEREHD P Cs AREBLIZIZEFEL TV =CEN D M1, 2-14cm D
FEEDLTIED V0s NHRIBHREARTHEIZEN o=, -, Bk 5 ERED s DFEHFEENERE (L. BE
FZEN 3.3 cn THAIDXML T, BREARXTIL 1.5 cm THo1=o LE=A>T. ZREHOERIE. T1EHD ¥'Cs
DT HBHZINMFSEIIENTREINT, SHIZ, TIEEEZAEL-ER. BERRLURTEZRERARNEE
[CRELWCEMNTRENT -, BEREARD “0s D TABEBDBIEICTIEBENSZELTLSAEREENEZ DN, LL
L&Y ZREHOBEAOEEICEHLLT . FM 5 ENFBLTHLE cn DFESOTIEFEIZERE®D s AL
TW=SEMNBALMNERL DTz, BRELEVLSEAND P 0s ZHEMMASKRET HIEEICIE. B EENDREBELEDAE
BRETDHIENEHIL 5 ENBALTILIENTHSZENBERINT-,

F—T—F ra

et D L1387

faf

TIRMERE

(UATFIFEALGWTSESL, )

B BAEI-F Ta

MEZREES aa

MEEES Ac

V—+EES

-1 -




RRE (COMEZRRLIHE - HIEICODVWTERALTLEEN, )

SmiEREGE
M
L | BER oA MiER aoc
STy
R— GF ~ FITE cE &5 ap
SR iZREGe
i3
. | BEG oA MiER aoc
R— GF ~ FITHE cE #E oo
SmiEREGE
M
- EEA cA MiER ac
R— GF ~ FITHE cE #E oo
EER 1A
= E4 He
HhRE vB FITHE HD N -y HE
EER 1A
= E4 He
HRE HB FATHE HO AN =y HE
PR E ez

Our six-year monitoring survey found that 84-94% of Fukushima accident-derived radiocesium-137 (**’Cs)
have remained within top 0—3 cm orchard soils at least 7 months after the deposition in 2011 and it has
decreased gradually until 41-75% in 2017. In this study, we evaluated the effects of application of N
fertilizer on vertical migration of *’Cs in a contaminated orchard suffering from the radionuclides
deposition. After 5 years of the accident in 2016, the vertically sectioned sample was collected every 1 cm
until the whole-depth of 15 cm from a fertilized plot (20 ¢ N m™ y' as ammonium nitrate) and an
unfertilized plot (0 g N m? y ') in a N fertilizer experiment field of 'Jonathan' apple tree, Fukushima
Prefecture. The soil samples were measured for the concentration of *’Cs and soil hardness, and calculated
the average migration distance of '*’Cs during the year 2011 to 2016. After 5 years of the accident, more than
70% of '*’Cs remained in the top 0—1 cm soil in both plots, showing the long-term retention of '*’Cs in the
top soils. The distribution of '*’Cs located in the deeper 2-14 cm soil was significantly lower in the fertilized
plot than the unfertilized plot. The in situ average migration distance of '*’Cs for 5 years was calculated to be
3.3 cm for the unfertilized plot and 1.5 cm for the fertilized plot. Thus, the application of N fertilizer
contributes to inhibit the downward migration of *’Cs in the orchard soil. The soil hardness through the soil
profiles at depth of 0 to 15 cm found the significant greater hardness in the fertilized plot, which could
probably result in the slower '*’Cs migration in the fertilized plot. On the basis of our results, the removal of
the substantial amount of *’Cs from the contaminated orchard could be achieved effectively by the removal
of soils only a few cm below the surface even after 5 years of the accident.




