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Dynamic state of radioactive cesium in young plantings and coppiced shoots
of Quercus serrata
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Abstract: As a result of the Fukushima Daiichi nuclear power plant accident, radioactive cesium concentrations in some Quercus
serrata forests in Chiba Prefecture now exceed the index value set by Japan’s Forestry Agency. The timber from these forests
cannot be used as logs for growing shiitake mushrooms. To secure a stable supply of logs from this prefecture it has become
important to grow log forests with low radioactive cesium concentrations. However, the dynamic state of radioactive cesium in
young planted-out Quercus serrata trees or shoots coppiced from stumps is unknown. We therefore planted out 3-year-old
Quercus serrata trees in three existing Quercus serrata forests and after 7 months examined the radioactive cesium concentrations
in the young trees. We also tested the radioactive cesium concentrations in coppice shoots from Quercus serrata stumps at the
same sites after 7 to 8 months. Radioactive cesium concentrations in the trunks and branches of the young planted trees tended to
be high in areas where concentrations in the soil were high; differences in soil radioactive cesium concentrations likely affected
the rates of concentration increase in the trunks and branches. In contrast, concentrations in the coppice shoots were high at all
three study sites. Concentrations in the coppice shoots were generally the same as those in felled Quercus serrata or since it was
more than it, the commutation from stump was considered to be the main rise factors of concentration.

Keyword: coppice shoot, Quercus serrata, radioactive cesium, tree planting

I XC®iC

WREEEE R HIR BRSO LY, T
ERNO—EOaFTHTIE, a7 0EEEs 7 A
IREE (Cs134 & Cs137 OARHE, DATFRL) 2SHREFTO
EDTIEEE (4) IvE<iy (2), YA ¥ 7R
ELUTHIATERWEREL oo TWVD, 2T, RER
ROBZEMKGER D120, BEHEE v U AREOERWE
AMOBREAGRE L 2o TWD, LL, 2 F5EA%:
TR L7 a0 0 RO B 2 B L2512 BT 3,
B LY AOBRRIIAHATH B, 2T, (BYFRE
MR D RN 3O F IR L2 T E AR

— 131 —

O, B0 BRDBRAE LTI OV T, et v o
LIEEZSHT L, TOEELZTRE LT,

0 FAZEHS X OFRE

1. ERAROBSEE S Y ARE - FER 5YEE
BERDBN IO IFHA~C (W—1) 22
7 3FEAEEARE 2013 3 HITERL FE—-1) , fER
7THAHD 2013 4 10 AIHE MR T U ARE A RIET
D728, WRTnb FEEFER L, AERL, 3AKZE
PETIHEE LTHRERS L2 3iiEF oL L, ik
FEE YU AREOHER, BEEEADELLOLIE

(20154E3H3H % #8)



T CHRIE LTz, 7z, xtBRE LT, ERERL T
IRD» O TCEARZAER S 128 - AT TOl L, 3R
EEDETIREL LT3REEENRE L U
FiEgET2) . EbIT, EREHOIBIFEEZA S
T 57, BHE, HHEOSMEE T ABERRIEL
77o BEILFHEMLTZY 50 cmX50ecm DFTERET 2 9>
oo, X0 ~5em & 5~10cm OIFESBNT, 25cm
X 25em DFFHET 2 0FTT o8I L, THEhREAL
TlfEe L,

TEEDS ORRMAITEIE Y X CHIBT L, TIEREMKGE
B X —REEERICBNT, 8 R OE X
100cc D U-8F&%s, TFEE, THII2L O~V R VUEERIC
RO, TN~ U LYEEBREHER (SEIKO EGG #H#Y
SEG-EMS/DS-PA11108) % RV THUR & & 7 L EE 27
E LT, BIEMEIZ2013410 A 1 BEEICHELE,
7z, B/KERITET 0 %DEICHIE LT,

FEio, B BRRUEORSMEE S U AREIC, A
1 RETZY OFNENDOEMEEHNT T, BaEET Y
LAFEEZEH U, 3, ROV TR0
R HERERND, 1m2Y720 O tEE Y 7 LE
EEFEHLE,

728, BAEIRHIERER OB IBWT, FEERZE
FSHRERE~ =27 (1) IZESE, #R 1moD
ZERRER LY TF L— g VRBEERRES (2T
ZV AR A2700 BY) 2K W EIE L, JIER
30 B &1z 5 [EHIE UTEAEEEH LT,

2. WHFROBHREEY Y LABE ERAZFHEL
7~ STHEHLT, 2013 E2~3 AlCaF S HEAR (s
o 22~38 A, YV BRERR 13~24cm) & 3AT Ok
L (UF, kAL T3) , HEm 10~30cm 550
DIEHEE > 7 AREZRIE LTz, £z, R7~8Mh»
A% 2013 4 10 BIZ81 0 BED HFAE U2 BA SRR Ofikt
MU ARELZRHE L, BERNE, RUCSV NS
FAE LT SROHIERZALE T 1IRIKE LTHEmS
LIZ3WMIET oL Uiz, 708, #EEBIIERARDBE
BIELIZT OB BRAELZLOEREL L2, i
A, BTIEEHIERNRAE Lo =80 kA 1 o3
bolclo, RO HROBEFR AR 0 IZHIE Lz,

RIEOTIEE, Httht 7 AOREFIETHERA L F
CTho, HIBMEIIEARE 201343 A 1 ARES, 5
A 201345 10 A 1 BRFRUS, E7KEITLTO%DE
\ZHEIE Lz,

M #ERBLOBLE
1. MERAOKNMEE SV LRE - FFER T

DA ONERAR 1 AL 720 ORMEIZAN 1Tg, BR

42g, CH 20g L, FEHD 15gitb, B>C>A
DNEIZRRER Botz (FB—2) , 7B, FEIEEHT
FEENIRE > TR LT, MERBRHIEZE LZRY T,
FEEXZE AV ERON oz, £, SHEHOEEE,
T8 (0~5cm) OFMEE ST LBE - FEEITZEM
MEBRLHRFRCERT, C>B>ADIEICE T

(Ziotz) 3, 1 (5~10cm) 1ZRERENR Do
7= ®—-2, 3),

TERR 7 D3R RO - OB LT AREE IR
LHEEEDRD LN -T2b D0, ALY HCTRE
WL, EEDTE (0~5cm) DEENEFEEHC
BEVMERZFED bz (R—4), Eiz, fEAR 1A=
D ORSEE T AFEREZ B UTRER, iR
NAFERFEI U T, B THEEOENINZRO bhiz, C
ITEBENRO BN, AL BOWERTRTH
-7 (B—-5) ,

ADEE - BLORUEMEE S 7 ABEE, REICLAMHE
L OFE~ORE > 7 AOBENZ LY, KT Lz
LEZ b, £, ARSI YT ATFERITRE
FATELA~EINDFRD BT, ABH B ORI OEELR - #F
NRIC K BIERBIEE A EDoTe b EZ Bz, 2D
ERE LT, AIZBYSDDBEIREPRETH-72Z
EOVEE - 138 (0~5cm) DEEMENZ LBREL
e LRSS N, BOE - BIOKGHEE > T LABEITR
R EMRFE L TH o0, BECKTERTHLHE
2 DM OE~OBE L, FRERTH 51D
B ORI R OV - FRNRRIC & B7BYs i LT & & %
BNz, £, BOREMEY S ATEERIIED S OF
IR OB « SRNFRIC L 27502, MLz &z
bz, COR - FHORSEE Y T ABER, Blok~
FRRAC X AMFEEIN S O BN DR N—TT, Bb
DRI R OEELR « FRINFIC & BTN <, IBRENS <
eoftEZ N, £72, COBEEEL U AFER
1%, BIZHAREEND R -T2 2 L0, BB
ISPEELR - MRNFROOE D72, TFEEOHEMN D72
Motz E X bz,

KARIZ & DR S OB OIRIIZ OV T
VR o3EHE (5) LTWaR, SEIOHRETYH, T0
FIREMEN B 2 bivTe, 723, 138 (5~10cm) Dt
T AREITREME TR E TR, ML=
T ITEARORIIH T 5em L VIBEVEDICEZL HDH LE
ZHNDD, EBAEBRHIEFESCEEOTE (0~5cm)
DHEZTUTIRA LT2Te®), SEIOBRIZZ02EEZ L
iz,

— 132 —



2. WFEOBHEEY U ARE WO - &
DOREHEE > 7 DIBEIIERE LTz 2 T HROBRE Lk
RL2y, ZNLLETH-7Z (®—6) , £7z, BHIFEED
- B OSEDRRE IR CRREHOREAIZ b 3 25T
EhEL, HEBRALFERIZC>B>ADIEIZE T
(K—7) . AARRFFAMERESDT o T2~

BASRARMBFZE  66-2(2015)

U NBENC S0 5 5 2B 52 5 OhME L CiE S
S LTV < LES B B,

e
B Y U AREOSIT CIETERBEMR AT
B —IEEFEGR OB GHT L CUVe/EnWie, 20

Bt U ABITHE (3) Tb, BIFFOKRSEE Y D TESBILE LT ET,
v LJEENZERRESR LA DD Z LB RE SN TR
D, SEIOWHECTHLREORRE TH o7z, Btz Y 5| TR

LIIRREDBALENAICE BT D B DNTND
(6) 7o, GIVIRD B RRR DREA BRI
PULNRELEERLIZEBZ NI, MAT, LIVEKRD
R B DWINEEER « FRNFIZ X BIE%bE X b, £
NOPBREL, HFROBRENS LR LILEEX BN,

IV Bbbvic

Uiz 7K, HEEROKEE Y Y AR
FEDEOHEEIAERR U7 E, 7 AR R
U LGFEEN LT A Z AL o, ZOER
& UTHED B ORI & LR - FRARNIC & D15 503E 2
BILDER, EDELLNRE R ELE 2 DDHIEE

(1) TERBREAFM AR HREHR (2014458 A 28 H)
http://www.pref.chiba.lg.jp/taiki/h23touhoku/houshasen/
documents/manual.pdf

(2)EBE (2013) FHERIZIST 5 21 & 7 FAROS
Pt o LR E DO HUEZE R OZERIFE=R L DBIfR. B
FFRAFSE 64 (1) @ 117-118

(3) BARFAMERELS (2014) & O ZJFEAIE 5 A~
BEMEE VT ABATHRE. &0 I RAREORELEST
REE (FOZFEARBEORAMEWERAL) : 43-55
(4) WEFFF (2014458 A 28 H)
http://www.rinya.maff.go.jp/j/press/tokuyou/120830.html
(5) T Efh (2013) BIARIZISIT DB 7 LD

DOFETIIFATH S, £, PIFEEOEE FFICIZE AR DFERE. B AN FERESFIITHESE 124
D ERD> B DERFEAKE W E B3, BRSO & 007

BB - MNFRIC X AT LB 2 b5,

—J, TERBORREE S Y ATES%, TETBA~
OBENHIER, HITT 5 LI HE HE~OWE b
telEZ BND, TNOIERA, #HFEOKAEE Y

(6) EHEE (2012) FEFREHIZ X 2 FMARER~DRE,
A ARERE ORI EIEYE, B =X -
T4 — e TR, BT : 67-T8

F—1. FEHCHEROR, RO
¢ ‘;\\\ \Z\ Table 1 Outline of investigation locations and planted trees, coppice shoots
«.\.A_,}u\'}‘ »;i\
e N B Y B (201343 AR ) HHA B
wr S RE ZMEEE il FHE TR RiR  REREHE UYKRER
) WE (swh) O s mEem TR gg B BB og T om
NG A 0051 3F3 29 12 RIFLE 20133 FER 3F£ 20133 29 13
” B
: B 0.069 22 17 mmn 20132 22 19
;\gxu_) c 0.079 “ 38 25 Rk 2013.2 38 24
ic’ EMRREONEABS T mCHE
Air dose rates were measured at height 1Tm.
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B Table 2 Height , basal diameter, dry weight of planted trees and coppice shoots
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Tree height, basal diameter, and dry weight are average values per one.
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Fig. 2 Radioactive cesium concentrations in soil and fallen
leaves at the study sites.
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Fig. 4 Average radioactive cesium concentrations in planted trees
Error bars show standard errors. Data with different letters differ
significantly (P < 0.05, Tukey).
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Fig.6 Average radioactive cesium concentrations in felled trees and
coppice shoots (trunks and branches)
Error bars show standard errors. Coppice shoot data with different letters
differ significantly (P <0.05, Tukey). There are no significant differences
in concentrations in felled trees among study sites.
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Fig. 3 Radioactive cesium abundance in soil and fallen
leaves at the study sites.

1 -
)ivd
0.8 =
t P53
5
L 064
F
(Ba/Z)
024 @ a
=
0 4 3 -
KB A B
KM—5. EHAROBSEE S Y A EE

E1) =7 HEERE (0=3)

2) BRDITNT 7y MEICEEZED Y (Tukey 5, PL0.05)
Fig. 5 Average radioactive cesium abundance in planted trees.
Error bars show standard errors. Data with different letters differ

significantly (P <0.05, Tukey).
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Fig.7 Average radioactive cesium concentrations in planted
trees and coppice shoots
Error bars show standard errors. Because each sample of coppice
shoots at site C was small, we mixed three samples and analyzed
them as one.



