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Effect of Organic Material Application on
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ARITL (CD) FLERFOEEICBOTEREL
BETH B, ANME~NOHMHE L, FMBA, SRR
s IR bR, FILIES EORBEEZ 5 I LN
SNTV3E ONZEE, 1999). 2006 4Eica—F v 7 A%
H&B0T, Ao FIvLa (CD BEOHK
IR E BRI RE S, TR0 RE N (R
MOKEER, 2006). TFRICBIT B ENAME I FE S h
TWRLA, ENIZBT 280 Cd REOFREFAT
i, ALy yw, X735, S L EHEONL OhODS,
HiZB O CHEBRAMEMZ BB T 28 0E0 LR &
5o 7e (RMOKER, 2002) Z&EMS, BROAL
Cd IR AR DFENL KD ST B,

Cd WUHEE E LTI, 774 PUAT 4 T — 3
VI K A RTIEEE, BLEO RMNNE, CdiK
W SHFED R, 7V ) & Cd W&+ o Fl
MR ENHEENS. KU L Y UHEOEFHIIBLT,
BEEPRMBUNERTH B EMINETOWIEICE
DRENTNS FHS, 2005) 3, BEEMHRET 5IH
PR 3 R N ORMBEN S Zh SO JTEREANEEL <,
Cd (KW S FE D8 A X Cd WX BIHIE M o Ji i & %
SHRE M OBAFENBLETH 5. Cd BIHIHIEH & LT
1, BITAKED T IV ) B ORISR TH 570,

14 pH WEWE, ZROTIVA ) BHMBLEEE B
7o, HEIXMNBEED, AFEHFOAMENET (L%
5, 201D T ENBEEN B,

JEENE &R AV v LA 5 itk - TH A X
O CdBNAHH T3 & GEHS, 2002), H3A
HEREHEHIC & D 4 RB XA LYY 7O Cd EEN
KFT22& GEIS, 2009), F/, RESAHENNSE
HAEETIE, LY 2PN A AT ON Iy A
BEPE AL ENRER L X 0 K85 ORK 5,
2005) T EMHE SN TS, RESAHELSEO HHE
Eh, BEBROBE» SEBNERHAAEEATH
BIEDS, TIVAYEMERE - #lisgd 5 Cd R
HIERH E LTHIfFShT0aN, Ry Ly ywikikck
FBRER Cd B L NIV O R 5 FIETORBEO#E,
BXOCHETOIHRIRIC OO TRIFSMZEN TN
.

AR, CdiBEORZ 2 TEEHL, BIE3KE
SAZEMELE UIcGEBEM O BIETORIM A, oL
Y QAR Cd B & T OIERER Cd B I K
FIREERA L, AREBEMGHICX 2 Cd RAmH
MREHSMHIZTH EEHINE LT

T305-8666 FIKIED XMIBIE G 3-1-1
IS A R B AN I R BRI
T ARG O—ERIE, 2T MURPIIEES TR L 7.
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1 gt

PR AU v 7 — PNERBRIEI & 0 R L 72 9%
@EA Y (0.1 M R Cd 0.11mg kg ) &, &
DPWOREAR 7 1. & Cd FHERHX & 0 EFRI U 7o iE w1
( 575mg kg ) % 3:1 0#MATRA LE+E (7

0.95mg kg ) 2 L7, #k, EEEEs
7oz VEBRR LTERME RSSO, BEEA T
BAA VEMTHB A S OV A N2 At
TEHNZ LS, falUc it ngin s,

2 EERHE

Wi 2 ABEEH & UTHSAHER, FEREIK A,
RIS AE MO (R-D. BEERLRE 5000 a7
xRy FERAWL, Ky FALOEAHREEM 80g
(4t 10a ' MY &), (LBIER 10g (X 3 LRk 8-8-8,
% 4kg 10a ' HME) 2 HEICEAL, Ry MTFH
(BA4L) U7, Fi, AWEHBEMMMHEHIXE U TLEIE
F10g 0 A ZRA UM X AR T 2. AHREEHMO
MiF=E, ZhE TOWFIES (NiES, 2007 HH S,
2004) 25 Cd WD R AR T & 2 BICHE L,
F 1o, ROBERATEPEOFSAHEL O ERIEH) % Z I8
UC, AbBAERH & e U, HtiH 3 2 HERL oo R AR LL
WDEME—FIZT B0, KBAREIRS & O3 A
FEAZ DT b [l DAL RH i U7z, 0B 3
K& L, RO RO I ALz, g
AR UICARy M, #FLEERLICAT LYY
SNL—=F ) fTERy M
7o THIFERE L, $FE% 10 H B 2 fkicfsl & L.
futiik 2 M TREK L7 s s, ATLAR=EAN (HE 12 hr,
HsEEE 300 kmol m™* s, Rl 20°C, B 65%) TH
AT, R4 BRI RY Ly o BB X O
T R AERML, iU,

(Spinacia oleracea L.,

3 SHWAHE
N KRILYIY

IWHE L7z ARy Ly ol B (T&EE) &, WitHE%
HOBrE, KEKTHEEDHN ARG LK, S5
BBk (Millipore, Milli-Q Gradient TH#ly%) Tk
U, WEEEZNE L, T5°C Tl Lk, 50
ml EHRE YNNI =T E—XEEBITHAL, RES
K Pess (BMS, > 2 A 7 < 2% —) THBFLZ. #l
WREE 1g 12 ITM AR % 20 ml A T, 30°CITH#E
U7cfEiRiEE ST 1RRIRE S Lcik, A (Adva
ntec, No.6) TA#EL, w7 L vy otk E#7.
AR IS 10 BRIC AL, WEHEE LTo v oY LR
g & MZ, ICP-MS (Perkin Elmer, ELAN 6100
DRC) TCdEEANE LK., &k, 1M ik
K BHEMIL, MRS O IR % H O 7B kIt X B
HEME E AEOMERT Z EMNEREN TS (UM,
2009 ; fHik S, 2010).

2) TESIUEREEH

PERERT 5 & CUNHER I BRI U 7 R3ERCRHE 2 mm ©
2B THIFL, pH (H:0) oMEIcH Lz, &ijlL
fe b IO I EEZ B L, Cd JEE, 2%#H (T-N) -
eRF (T-C) dmoflE s, Mzt 5g 1225
ml O (0.01M, 0.1M) Z=MZ, 30°CITHEE LK
TR & BT 1R E 5 Lctk, A#K (Advantec,
No.6) T»HAa#L, i ES/. £/, NS (2000
DIEIT LD Cd OB M 21T, JEREHNC AR RE
(haabphicmime 7 v 2= 4 (pHT) ZMAEE S5
), REEEREARE (GCHRRE Cd Mhili i < Keme 7 » €
=v L (pHb5) ZMAIE S i), gk <7 Vb
YIS GRE GRERIERS A RE Cd MR It e Fo F v
VT v (0.04M) EREEE (25%) %A NE L),
AR Bk« < 7 VRIS &8 Cd Bl B s ik
0.02M) &bk FEAK (30%) EMAMBAL, Bk

x— 1 AREBEM O

IR E R (%) pH T-N(%) T-C(%) C/N__ Cd(mg/kg)”
LS NV 58.0 7.06 12.6 10.3 n.d
RS A 23.0 8.46 19.5 9.2 n.d
BHA" 31.9 8.98 12.8 7.0 0.056

2:0.1M HEefiiH | & & T ER{#E0.0001mg/kg

v RIRIRHPE B — THIRRERIE M LU THEIEE

x: IR R E R O, FEREIR S A
w8 PE BT ERT CRLE , R S A
v B Y0 OfE O3 &, pHERRS)
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£—2 FULrUYOEEE LU CdIREICKIE I HE MO8

b T (g/ pot) Cdi ¥ (mg/kg F.W.) (%)
BRI+ i 56.4 (83 7 o 0.12 (0.005)a 100 * 7.7
BR7+ 450 78.1 (6.6) a 0.09 (0.009) b 74 6.4
BR7+ KB 77.7 (103  a 0.07 (0.002) b 59 6.2
EARI7 1 BHSA 498 (1.4 a 0.08 (0.005) b 73 6.7
RE it FH 72.3 (.9 a 0.90 (0.151)a 100 6.4
BE LN 69.1 @7 a 0.73 (0.112) a 82 6.2
RE RS A 76.8 (4.1 a 0.67 (0.077) a 74 7.6
BEt BSA 59.0 (10.3) 0.94 (0.083)a 104 7.1

7 B HERAZE (n=3)

VRGBT N T 7Ry MEISWKIETH EEHY (Tukey ik, & TEIY)

x: MEfi 122100 £ L7235 B DR RHIE (45 148 T°Y)

BEEEET v E=v 4 (B.2M) ShEEE (20%) %Ak
ES i) otk ES . IS Ol Tessier
(1979) O HIEIZHEL 726 DT, WMERILKDORES
BRI AT 2 HETH D, MoFFikL D s
fisrbash T sy, ZoffikeElvi. Chso
it d Ao Loy ol & RARICRR L, ICP-MS
TCAdBEAWE Lz, F£7z, Mz 12 Ak THE#RL,

uFE M (Elementar, Vario-EL) T T-N, T-C

aRmEE Lk,

HEEEM A7t REEUR & BRI pH %
W U, iR« BEz s, TSRO LT, SR
ih Cd EEE, T-N, T-C OHEETT - 7.

et al.

b =

1 RYLYYD®DCAdERE
ALy ol BEio CdigER, BR7 Los,

HEEEMERAEX TIE 0.12mg kg ' TH > 72D
L, BEEMGHX T, 0.1mg kg ' Rili &K -

f: (i72). L‘F/S>AJTT@H§B:5 Hzﬁrsgﬂﬁﬁ}zﬁlzy %%/SXAJTT@)%
X DRNCHET 75 2213580 S8 m - 7o, IRRAMEH

XiZH1F % Cd IREMRNME 2R U, MK ISH T
5 CAdiBEDI%ES -7, BRAETTE, WHAHXEH
NTHFRZERRED SN LD > b DD, T AN

#-3 tEpHBIUHEC] &=

X EMKSABRXIZ B 0T Cd EEMNMROE RS SN,
WK 332 A i X TR AERGE I IX D T4% & 75 - 72, i B8 ek
HiZ, F1EESMUHXB O FED SNEh- 72,

2 I#EpH ITETCEEELULECIEE
AT g pH 12, W E SMREAX &N T,
& 32 ATHIIX B & O 3. A X T O A A & 7z
(£-3). WE#HOTEpH 1, WMIEE s, o0z
KIZBWTS, HREEE~NET L BREToss,
INFER @ 138 pH 1, KA X B X OV 3 A i X
T, X R 3 A R X & TR - 7ohs, B
K7 LT, FSHAMHX TRRIENMEANTH - 72 (FE—

4).

WA LTid, KRAMEHIX &35 A X CHERE il
O+ T-CamamE <, IR b RBRIZIKS A B IX
EBSBAMHX TEMN -7 (-3, . —7, RAEL

TIIABEZ2I3 D o N8 - 7o ds, KA X &5
B AR TEOERRA S h 7z,

PRI B o g A Cd B, 0.01M, 0.1M @
ELE5DRETHB LA TS, AMEBMEHX &
EMHIX D253 & SN isin - 7. Bk Cd 3,
BeEtLo%s, AREBEM AKX TRmEE Cd REK
<, BAR7 L THESRAMMIX &F 3 AN X THREEER;
AR Cd BENESWVEARR SNz b0, WHEE b,

SRS ARE MG OB FRREND "

u T-C Cd & ft (mg/kg)

P (%) 0.01MHif#E 0. 1M 1 2 3 4
BAY T M 6.3 ©.0D* b * 48 (0.02b 0.005 (00022  0.11 (0.00% &«  0.016 0.002a  0.053 (0.000) b 0.29 ©.00a  0.070 (0.006) a
2R+ 50 6.3 (0.02) 49 (00D b 0.008 (0.005a  0.10 (0.002 a  0.016 (©.000a  0.058 (0.001) b 0.33 (0022  0.061 (0.003)
2R/t KEh 6.4 (0.0 b 5.4 (0.02a 0.004 (0.002) a 0.09  (0.003) a 0.018 (0.002a  0.084 (0.002) a 0.30 (0.00a  0.058 (0.006) a
BR7E BSA 6.7 (002 a 5.2 (0.09a 0.003 (00002  0.09 (012 a  0.015 (.000a  0.081 (0.001)a 0.28 (0.02a  0.066 (0.002)a
i w3 6.5 (003 b 4.2 (010 a 0.011 (.00Da  0.95 (.06 «  0.152 0000«  0.624 (0.047)a 2.67 (0322 0.243 (0.015)a
Bet 45h 6.5 (0.00 b 42 (0IDa 0.009 (©O0oDa  0.92 0019 a  0.133 ©009b  (.588 (.01 a 2.22 (0092  0.254 (0.023)a
BE L7 6.7 (0.0 a 4.7 (01D a 0.009 (0.002) a 0.98 (0.134) a 0.123 (0.002b 0558  (0.023) a 2,10 (0.20a  0.233 (0.018) a
Bat BSA 6.7 (0.0 4.4 (0.05) a 0.006 (0.00Da 1,09 (0.016) & 0.120 (0.000b  0.614 (0.05D)a 2.27 (0.05a  0.269 (0.021) a

2 IHRE, 2IRRUARE A TE,
v UG (n=3)

X BARDT N T 7y MWK ECH B EDY (Tukeylk, & HHEZL)
wiiL £ S OfE (pHEFRS)

k- v ARG AR, AR IRIE
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F—4 EHipH B XU CdEEICRIZ T BRI MG O (%)Y

" T-C Cdif ¥ (mg/keg)

! (%) 0.01M 0.1M Hifg 1’ 2 3 4
HR/+ A 6.1 0094 47 009c  0.001 0.0003)a  0.11 (0002 a  0.018 (0.000a  0.055 (0.002b  0.29 .00a  0.063 (0.002) a
BR74& H5h0 0 6.0 009 b 49 00Dbe  0.002 (0.0008)a 010 (0.002) a  0.017 (000Da  0.055 .000b  0.29 (0.0Db  0.065 (0.004)a
BR7+ BHEA 0 6.1 002 & 53 0.0Da 0,000 (0.0003)a (.10 (0.000) a  0.015 (0.0000a  0.057 (0.002b  0.26 (0.00bc  0.060 (0.002) a
BR/+ BSAL 6.1 000 a 51 009 p.d" 0.09 (0.000 b 0.013 (0.000b  0.069 (0.000a  0.26 (0.00c  0.059 (0.001) a
BE WA 6.0 002 b 4.0 (01D a 0.015 (0.0005) a  1.33 (0.034) a 0,191 (0.003) a 0.713 (0.043)a 2,42 (0.15a  0.295 (0.022) a
BAt 45A 6.0 00 b 41 ©18)a  0.014 (0.0007)a  1.28 (0.069 &  0.189 (©.04)a  0.746 0.0 a 248 (0.05a  0.284 (0.028) =
RBAL KSEA 6.2 009 a 45 (01Da  0.008 (0.0011)b  1.19 (0.065) a  0.165 (0.03Da  0.734 (0.085)a 246 (0.2Da  0.341 (0.010 a

BSHA 6.3 005 a 4.3 (0.06) a 0.008 (0.0013) b 1.14 (0.030) a  0.153 (0.003) a 0.777 (0.021) a 2.31 (0.0 a 0.339 (0.027) a
THRE, 2B AR, 38k~ VB LR B RE, AR HERE

y B (n=3)
X RBRDT V770 MWK UECHEZEDY (Tukeyik, & 1HZY)

wE & FIR{E0.0001mg/kg
Vi 4 -0 OfE (pHARRS)

ZOMOIERED Cd BEEICIIUB KX O TED S i
Mmote (F—-3). WHEKOERAR LIZBWLT, 0.1MIE
e Cd B I3 PR R T & 1212 W UM AR LAy, 0.01
M HEEEfh I Cd I, EoMEXIZE T HIED Lk
(D). BAAKHXTIE, HoREX &b~ TR
RECd &8k v v 7 VB LRSS RE Cd TIR K, RERIE
AR CdBEmnEmn &L -7z, BRELOEE, KA
fiA X & 7 3 At X T, 0.01 M S EEfh i Cd & b3
DX & O SR ER L (F—4). FEkAbih
Cd I >0Tid, UEXHOZTZRD Shitir -7
DD, KBANHX &3 ANAX TRHRE Cd B
MK, FERE Cd BESROEmSA Shi, RE+T
EPET BB, TXBREIH TR D &) B E
TR T o 7, BAR L EHANRTEECIEEDIZ S
DEEFKREM .

3 L CdEELLE pH DOHEES

BAR Y Tac k) 2L Cd B, Bkl Cd i
JE & 13 pH & OFIBIRER, bRV HDTH-0512
THY, ERMIHEIZE» -7 (K-1D. B&1LTHE,
0.01 M $GEEAhE Cd A, 0.1 M HEefh Cd IBE R &
U HufE Cd #4fE & 13 pH i B W TR WL E O FIRIBI#%
DD SN, MBI E N Eh-0.935 -0.799, -0.730
ThHo-t (K—2).

4 TECIERELLET-CESEDHEEA

BARZ TR, RBIEHEGEC 2hksE, (RO +
o T-CaEE CdREORIZADHBMZNRED S 1
T, Bk = U VLIS G RE Cd LIS @ Cd B &
DB R 2MITED - 72 (K—3). RELTE, ik
HCdBIEELHRIECBIEIIBENT, T-CAREDH
CHE OB A S, FFI2 0.01 M R R Cd #2

& T-CEROHMMNEGD -7 (K—4).

b TECIEELRIL YYD CAdEEDHEE
BRI TR, AU Ly CdEEEg < H v
FRILAE T8 Cd BREE & o NT Helg 9 5 WO IE D FHBE A3 A
SN, kM Cd B & U0Z oI Cd #1E
EOFEBIFIE» » 72 (M—5). AT, wvLry
v Cd M & 13 Cd ¥ & OMBIED» - 72 (K—6).
13 Cd IBEOFEMICH VSN S 2 EMT 0 0.1 M
ick s CAiBEE, Ebon BB TbAY L
v Cd g & OB IR ITR» - 72

v £ =

ALY ORBEEOTTE CABENSE DRI
mHTH 5720 (Davis, 1984 ; Wiersma et al., 1986 ;
EMOKEER, 2002 ; S, 2005), Cd EEAKEEMN D
WENLAEHBE £ 78 > T B, APFJETIE, A v MR
DORERTEHBM, xvLryoo CdiEER, T8
CdEEM01lmg kg ' DEAKR 7 +T0.12mg kg,
0.95mg kg ' ORALTIF090mg kg ' EEUMEE -
7o (£-2). B0 CABEEBYKEELT, ELPR
MR UBEHMTHE I EBNRINTHSE (FHih s,
2005) 7%, EyEARERIEHE, [ERAHO 1O HE LRIk
BT Bk OGS TH B, ThoDHkICK
ZRPREERShTOHRL, 7z, #kick o BigEho
Cd ZAvfafbd 2 2 ENFGHKH ERIZ D, TFRM
T, ZofhoFREIHEM TGS 2 6EAH 0, Cd
TR i FE ~ DB (EBF 5, 2005 5 ik &, 2010 5 %
WL, 2005) <0, 13 pH OF#I X 5 Cd Wl
oW TIhFEFTHRIFSIhTE R, 1 pH EHXo
Cd ¥ & OBIRIZ OV TIE, Cd FH4 M & 0 SR L 72
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A
0.004
r=-0.428
)
0.003
0.002
o)
o)
0.001 ©
%0
0 e
5.5 6.0 6.5
c
0.04
r=-0.512
003
eli}
4
N
£
= 0.02
o ® ooo
aw
o
[&] o
& 001
H
0 .
5.5 6.0 6.5
E
0.4
r=-0.391
0.3 —.—:;—07
uBo
®
0.2
0.1
0 .
5.5 6.0 6.5
T 1%EpH
A:0.01M-HClI

B:0.1M-HCI
C:3T T

D:RERIBHE S HE
Efk- T BREMEERE
F-H%HE

B
0.16
r=-0.323
0.12 5
° @Q
0.08 *
0.04
0 .
55 6.0 6.5
D
0.08
r=0.486 S
0.06 @&
°© ™o
0.04
0.02
0 .
55 6.0 6.5
F
0.08
r=-0.286 °
0.06 .—qso
0.04
0.02
0 .
55 6.0 6.5
T 1FEpH

OEMIE 04 5A
ABRRA OBSA

*:p<0.05 **:p<0.01

B— 1 D 48 pH & 145 Cd IREOMB (BA~7 1)

BE o [ A Cd EIE 135 pH B3 TK < 72 5 B 2352
Bohd & GHs, 2005), 7IvAh ) BEMHKEAMIZ X
51 pHBIER, F+XUPNT ¥ 1 O Cd i
JEKIR I —E DR ENEONE 2 & (A5, 2005) B8
REINTWB, —75, HEEAZEA U HG-Em4E 2 <
BUERR7 LT, BECRENSVEATHENO
CdBEEMNEL I W EMWESsh T3S R
5, 2002 ; #2115, 2008 ; H)S, 2009). AFIEICE

WTh, RESAERFET2AMEEMOMIZXD,
R Ly o RO Cd IR, 2~4 BIRREIKET 5
e 2z Shtc (FK—2). Fi2 Cd BEMENER
TTRIESNE L, B TR A O DR A BT
Lot L, CdiREOREVHIEOSS, AKE
B AT LTbHRT LYY Cd BRSO E
BB, HEEEMIN G T, CAREINH »
T DEIY, BAITK - TRELELAMAADE B4
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A B
0.02 1.6
r=-0.935%* r=-0.799**
O S A
0.015 LS 12 ‘)_x ®
@
O
0.01 A9 0.8
Ao
0.005 * 0.4
0 . ] .
55 6.0 6.5 55 6.0 6.5
¢ D
0.25 1.2
. r=-0.730** ® r=0.225
—~ ng A 0.9
o AO ®
» 015 LI SN ®
E A 0 o) A
i .6
a5 0.1
3
# o 0.05 03
.H
0 . 0 ;
5.5 6.0 6.5 5.5 6.0 6.5
E F
4 0.8
r=-0.406 r=0.648*
3 0.6
£
o &¢e
2 0.4 o
e ad
®"
1 0.2
0 ; 0 ;
5.5 6.0 6.5 55 6.0 6.5
+i%pH T 1%#pH
A0.01M-HCI D:xBEREHEERE OEHIE 04 5A
B:0.IM-HCl Efk-<v hH B biEARE
C:XR Rk F-AHEAE ABRSA OBSA

*:p<0.05 **:p<0.01

B — 2 IR O 13 pH & 13 Cd IE 0B GRA T

b 5.

+4 pH &+ Cd DBIRIZ DWW TIE, Cd B
WRATTIR, HEpH o ERITE Y, 0.01 M Hlk,
0.1 M ik, =ZHfg (W7 > &= 4 (pHD D)
E0 S RPN E NPT WERRO Cd BEME F4
I Emmanie (K-2). —F, CdiBEOKOER
7 L TcRAKOMNIRASNICLDOD, ZOMRILIIK
TRE»-72 ({—1). 7, W7 v E=7 4 (pH

5) THht s h B R AT Cd IR, pH KL< 7%
BIEEWINT 3 SHEE SN, Al oRER TS
EREEBohLh-7z (K—1, 2).

AR S (2005), FHS (2009) 1%, HEEHABEEE
MoRMIZ& D, THIRFEMET S & PO
B8 Cd IREMIA L, AR Cd RSS2 &b
LT3, AREBTE, BEARBHKEBSARBXT
T-C &RMBML, T-C Ak EZHIE CdEREIZADH
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A B
0.004 0.16
r=-0.580* r=-0.543
(@]
0.003 0.12
6O.A
0.002 0.08
(@)
(@)
0.001 : 0.04
o) A
0 oA 0 .
40 5.0 6.0 4.0 5.0 6.0
C D
0.04 0.08
r=-0.687** r=0.391 ‘
__ 003 006 +———-O—A———
g o8 4
ohi]
E Lo 0.04
e 6] P
3 ¢
&)
& 0.01 0.02
.H
0 . 0
4.0 5.0 6.0 4.0 5.0 6.0
E F
0.4 0.08
r=-0.778** r=-0.465 @
0.3 9—‘ 0.06 4&0—‘%
8 A
<o
0.2 0.04
0.1 0.02
0 T 0 ;
4.0 5.0 6.0 4.0 5.0 6.0
TIET-C(%) TIET-C(%)

A0.01M-HCI D:REEIEHE A RS O 04 5A

B:0.IM-HCI Ef%-<v HUELiE SR
C:HRE F-ARRE AR OBASA

*:p<0.05 **:p<0.01

M- 3 AR LHBAA R E 15 ORI CRA Y 1)

BAAERS St s, ABEIE Cd IE & OB ED - 72
(£-3, 4, K3, . RELOEH, KEABLUVE
SAMM T, MK & 0 & AHEE Cd BRI < 72
BIEMRA SN &b (K4, AREBLEH 5
JEARE S N vTRErED B B SR S e, ARBICB L
T, B &Sm0t o Cd BB MIES 2L &
St - fcBl & UTid, AREBEMEZEN Uil
ERRITY, HETOEMBIM O, TiEho CdiE

BOEANB/NE -7l &, CAIERBELLPT W E
HESHhBHEAN F Iy ARMEEEHOZENS
(2009) OB ERG Y, HREF LB ZITEW HEE
FAnicichTh b EHfERINS.

AW 72 R O TR 32 A D it R R A8 il ) &
W oteDiF, ALK RADpH & T-C EaENEMN -
fetewy (F—1), HHIEMZRHFTHHERE Cd BIEMK T
LicZ EMRRTH 5 EHfEESN S, Lich->T, FlE
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PPN AR T 5 11 S

OO BEIRPIINE, EM OWEEERE L, &’
FEEE pH WEOEM AR - WL, FIHT5ZE
X0, EORIPGHZN RS S h B REEN S 5.
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Effect of Organic Material Application on
Cadmium Content of Spinach and Cadmium Form in Soil

Sunao Kikuchi

Summary

Reduction of the cadmium (Cd) content of vegetables is important for food safety and vegetable production
in Japan. I examined the effects of three kinds of organic material (composted cow, pig or chicken manures) on
the Cd content of spinach and on the dynamics of Cd forms in the soil. T used an Andosol and a mixed soil
(a mixture of Andosol and Cd -contaminated Yellow Soil) for the experiment. I planted the spinach in pots filled
with the soil, into which I had mixed the organic material (23.5 g L "), and then grew the plants in an incubator
for 41 days. Control pots received no organic material. After harvest, I analyzed the spinach Cd content, soil pH,
and soil total carbon (T-C) content, as well as the soil concentration of Cd extracted by using different
methods.

1. The Cd content of the spinach planted with organic Pig manure application appeared to be the most effective
for reducing spinach Cd content.

2. The pH values of the soils to which organic materials had been applied remained high. The amount of
available Cd (0.01 M HCI extracted form and exchangeable form) in the soil was reduced by the application of
composted pig or chicken manure.

3. Negative correlations between soil pH and available soil Cd content were observed. Similarly, there were
negative correlations between soil T-C and available soil Cd. There were no correlations between soil pH or soil
T-C and the content of other Cd forms.

4. There were no correlations between soil Cd content and spinach Cd content.

These results indicated that application of organic materials could sustain pH levels and increase T-C content.
It also reduced the available Cd content of the soil. This suggests that application of organic material (especially

composted pig manure) efficiently reduces the risk of Cd contamination in spinach production.
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