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Shinji Kaneko, Shigeto Ikeda, Akio Akama, Satoru Miura and Masamichi Takahashi : Soil physicochemical prop-
erties of experimental sites in forests contaminated by radioactive materials due to the Fukushima Daiichi Nuclear
Power Plant accident Japanese Journal of Forest Environment 55:75-81, 2013.

To predict the behavior of radiocesium derived from the Fukushima Daiichi Nuclear Power Plant accident in a forest
ecosystem, soil survey and sampling were performed in five experimental plots at three sites in Fukushima prefecture,
Kawauchi-mura, Otama-mura and Tadami-machi, and the physicochemical properties of the soils were examined. The hu-
mus type was mull-type and the amount of O horizons was lower than that of European forest soils. The soils had a gener-
ally high carbon content and showed low pH. CEC was generally high and exchangeable cations were low. However, the
content of exchangeable K was relatively high for the uppermost horizon. The clay content was 16-24% for all soils and
the soil texture was CL, SiCL and SCL. The mull-type humus and thin O horizon suggest that the decomposition rate of O
horizon is expected to be so high that the radiocesium in the O horizon will rapidly migrate to the mineral soil surface. It is
suggested that plant absorption might be limited because the soils contain sufficient clay and exchangeable potassium.
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Table 1. Soil profile descriptions
Plot  Horizon Thick Soil color Soil Hard  Gravel”  Structure® Root! Moisture®
-ness Texture” -ness
(cm) (field)
KC Al 4 5YR2/1 SiCL 2 - Gr N.D. N.D
A2 14 S5YR2/1 SiCL 9 — SB N.D. N.D
A3 42 7.5YR2/2 SiCL 12 - SB N.D. N.D
A4 25 7.5YR2/2 SiCL 14 - — N.D. N.D.
B 20 7.5YR4/4 CL 13 F+ — N.D. N.D.
OoC Al 11 5YR1.7/1 N.D. 5 - Cr BK N.D. w
A2 19 7.5YR2/1 N.D. 12 — SB N.D. W
AB 19 7.5YR2/2 N.D. 16 C+ SB N.D. M
A1 21 7.5YR1.7/1 N.D. 15 C+ SB N.D. M
TA2 12 7.5YR1.7/1 N.D. 12 C+ — N.D. M
OP Al 17 7.5YR2/1 CL 9 — Cr Gr F+M+ M
B 13 7.5YR3/4 CL 16 - — F+ M
oA 18 7.5YR3/3 CL 15 C+ — F+ M
B 27 7.5YR4/4 CL 18 C+ — F+ M
OM Al 6 5YR2/2 CL 5 — Cr BK F++M+ M
A2 9 7.5YR2/2 CL 10 - BK F+M+ M
AB 17 7.5YR3/3 C 17 — BK F+ M
BA 22 7.5YR3/4 C 18 - - F+ M
B 36 7.5YR4/6 C 19 - — F+ M
TC A 10 10YR3/2 CL 11 F+ Cr BK F+M=+ M
Bl 38 10YRS5/6 SCL 15 F+ — F+ M
B2 38 10YRS5/6 SCL 18 F+ — F+ M
B3 24 10YRS5/6 SCL 13 F+ — M=+ M

*CL : W31 (Clay loam), SCL : B 1 (Sandy Clay loam), SiCL : f@ &1 (Silty Clay loam, °F : & (Fine Gravel), M : Hif

(Medium Gravel, °BK : 31K (Blocky), Cr:

FARLIR (Crumb), Gr @ ALK (Granular), SB : Hifg3LIK (Subangular), °F : MR (Fine root), M :

AR (Medium root), M : {# (Moist), W : i (Wet), N.D.: FKF4 (No investigation), — : f£7E% L (Absent)
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Table 2. Chemical properties of representative soil profiles

Plot 221‘ Depth Xi::mb T-C TN CON pH CEC ExCa ExMg ExK ExN ]S3:tsjr
(cm) @ (ekg)  (gke)) (H:0)  (KC)  (emolkg) (%)
KC Al 0~ 4 8.4 185 107 173 46 40 439 60 12 04 0.1 175
A2 4~ 18 72 127 68 186 49 42 283 L1 06 03 o1 73
A3 u 18~ 40 5.5 65 34 188 5.0 4.6 15.1 0.2 0.1 0.1 0.1 3.0
A31 40~ 60 53 45 26 177 50 47 128 01 01 0l 0.0 23
A4 60~ 85 4.8 3 22 170 52 48 127 02 01 0l 0.0 32
B 85~105 39 16 1.3 13.1 5.5 4.6 8.7 0.2 0.1 0.1 0.0 4.6
oC Al 0~ 11 112 249 145 172 50 48 744 474 34 06 02 694
A2 11~ 30 11.2 149 87 172 4.8 4.4 45.8 7.5 0.7 0.2 0.1 18.5
AB 30~ 49 8.9 9% 54 176 49 46 238 10 01 006 01 52
IAL 49~ 70 9.9 106 49 217 50 46 325 08 01 006 01 3.
IA2 70~ 82 100 122 55 224 50 45 376 12 02 008 01 4l
P A 0~ 17 75 141 77 184 51 44 319 30 06 04 0.1 128
B 17~ 30 5.9 40 24 167 52 51 126 03 01 0l 0. 44
IA 30~ 48 62 26 18 144 53 46 141 09 03 02 0.1 106
IB 48~ 75 7.0 709 83 53 4l 166 31 12 06 03 313
OM Al o~ 6 8.9 181 98 184 51 41 457 23 06 03 o1 72
A2 6~ 15 7.9 103 6.0 173 5.0 4.5 26.9 0.6 0.3 0.2 0.1 4.4
AB 15~ 32 7.1 48 31 151 49 49 137 04 01 0l 0.1 49
BA 32~ 54 6.8 39030 130 49 46 168 05 02 009 01 53
B 54~ 90 6.3 7 0.7 108 5.5 4.5 14.4 52 1.6 0.1 0.2 49.3
C A 0~ 10 5.9 9 47 190 44 41 190 05 02 02 0. 51
Bl _u 10~ 29 4.9 17 1.1 149 5.0 44 8.6 0.2 0.1 0.2 0.1 6.5
Bl 1 29~ 48 3.6 8 09 9l 50 42 81 03 0l 03 0.1 98
B2 48~ 86 4.1 5 08 66 51 45 69 02 0l 02 0.1 8l
B3 86~110 3.9 4 04 10 54 43 62 07 06 02 02 274

71y FKCOA3RE L TCOBIEIX LT 2 B/ TR L 720 REZ D&k,

*Soil samples were taken from the upper half horizon and the lower half horizon for A3 horizon in Plot KC and B1 horizon in plot TC. *Water content

for air-dry soil.

<, 27 ey FKC, TCORERIZZFNZENL6, 45&
AR A > 720 pH(KCD X% { 50K TH Y, 71y
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kg DT &Aoo 7z SRIRMEERIE T T v FOCOREE (A
DO X HIZ, HEHEMFEIS0% 22 TH2EDH 5705

f1350% K TH D 10% LT DG b %o 720 Stk 3
DOHRTIIRHECad¥ ik D <, T 7Ty FOCOIRFERE (A
1) Tld474cmolkg ' E RIRETH 72 MOIIEDRET
I Car AT WEIA SRS BTz, KO T T

SHAPECalZ RN TERIEMgD AR & B2 o 720 SHRMEK
130.06-0.6 cmol. kg 'O HPHIZ B V), W EE TE WIS
H o720 ZHWENaIF0.2 cmolc kg ' LA T4 < 120.1 cmol kg ™!
Tholz

TIEORPHR % F-31R Lz M ERIE i<
PRI OEIZ/NZ WS, 7Ty bOPA236-256% & R
B, 7Oy FTCH168-172% & R R W EFEATA B L7z,
70y FTCIE YV M EEH120-182% Lo 71 v b (269~
553%) & DK<, M & & A343-379% L filod> 7o v b
(14.9-258%) It X CTEdo 720 MASIZ 71 » FKCETCH
23.0-36.9% DHIFIZH > TR R E > 72, LHIZT ey b
KC, OP, OMOK} 78+ (CL) TH - 720123 LT, 7
O v FOCIZAL, A2REHAy B 1 (SiCL), 7a v FTC
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Table 3. Particle size distribution of surface soils in represen-
tative soil profiles

Soil

Plot  Horizon F.Sand C. Sand Silt Clay

Texture T
(%)

KC Al CL 15.9 23.0 40.7 20.4

A2 CL 19.2 26.7 355 18.6

A3 u CL 22.5 323 26.6 18.6

oC Al SiCL 14.9 9.9 55.3 19.9

A2 SiCL 20.6 12.6 47.0 19.8

AB CL 25.8 15.3 40.1 18.8

opP A CL 243 12.2 39.9 23.6

B CL 223 17.6 36.5 23.6

A SiC 24.1 15.6 34.7 25.6

oM Al CL 17.8 16.1 44.5 21.6

A2 CL 214 17.4 39.5 21.7

AB CL 24.7 20.8 36.2 18.3

TC A SCL 36.9 27.7 18.2 17.2

Bl u SCL 37.9 27.8 16.9 17.4

Bl 1 SCL 343 36.9 12.0 16.8

F. Sand: Fine Sand (%), C. Sand: Coarse Sand CHIf)

4. F £

&S EREICTHRMIC D 72 6 SN ECsIE, BRI
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T~ ECsORBAITEZ LB L TWAZ EZHLNITT S
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HMOSEIED 1 /20L 0%V EER LT, 2O END,

BEHEE ¥ A DHERTE R IE 2> O SR ISR B § % Ll
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2 KB o0 WAL TR 24 72 D) o HERE AT B 5 130.98-1.95
kgm 2 TH -7z (H-2) o BAEDEEDOHEME W FIAT- 72
RFEFEMEMATIE, HERE WG 0 i & (S EFH) I3
049Ckgm 2TH -7z (Ugawa et al, 2012). HEFEAHEW DB
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WD HERC B O i TR (/D — oK CFI9) )&, felEv
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fk st BB D51.0-4.8(26) Ckgm 2 TdH %o IPCCOH A K5
A ¥ DEAEIHRDBFAI BT B IREMIEIIESNTNE Z
En o, ARWFEOREI OHERA Y & I IFOR DFARIT L~
TABRWIEDREEND, F 2V T A ) EFEOSH DI
ThbT 7 74 FIERRT NV —VIZEAEZ DT LN
WVEILVBIEL AT 5 (European Soil Bureau Network,
2005) O ¥ —RBOGRIFEETH Y, LRk
LWRIBESRMLIZ AT 2 720, TIEEWIC X 2 RO
RLHEARITE AR VE VI OGRS ET S (1SSS
Working Group RB, 1998a; ISSS Working Group RB, 1998b;
European Soil Bureau Network, 2005), ZUIxf LT, AAf
RO KRR D FIEOEHE S 4 T1XLNVBIDIFHETH 5 720
LOVEIDIEHE T TIEEIY OTEE) LA TH Y AT L
IR, HERTA R T OB ECsIZ 3R ITRAT L
RFWEIECH 5o

# B D T3 DOpH (H.0) 1355 FTH Y, %< D
SIUTEEMETHY, Fa v PKC, TCOIkIKIE 13450 %
ERHITIRVE DS 58020 o 720 THECs I3 T3pHAME W & 12
WIS TV EFHLNTEY (Nimis, 1996), Caput et al.
(1990)1&F = v 7 74 ) @ 2 4L O FHIC BT 2/ 5EH
5 WP 1 BRI I RTINS K & v e i L Tw
%o 7272 13EpHIZ3 84D HPH T I 138 H SR~ DB E)
IIZEAEHEL 20 80 ) 5 D £\ (Nimis, 1996) $72
THEpHOIK T HEORIFR L W) LD b, pHEKTFIZX > TK
FTAF UL, FRIC X o TREER AR 5 72 0h
PR S N3 25 TRtk b M S T\ 5 (Kuhn e
al, 1984)c T AUIKASHEY) O BEFECsHIU I L CHEBUER
250720 TH5H LIS, 2012). FlEY O HEHECSRINS
3 HKOEHEAICOWT, ERWET -3 E T
EAELD TN, MOZRN HHEAEZ W 2 5 R ECsH
Mt SN2 & #520F T o 7D, Bshicsciftk
HK0& L T100gdH 7z ) 25 mg(=0.27 cmolc kg™ LL EFEFE
FIUTZOR P ORGP CsiR E A AL HEAH (100 Bg kg ™)) AT &
%5 2 EHW NI SN (RER - BMOKES, 2013). Al
FEARTH ) HERRATEIE L, BARLEFERRIIRE (R
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IR WZ 2BV TH A9,
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Dk, Anlgags Lz Bsc LT, AR 2 VEIT
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