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Table 1 Some physical and chemical properties of the experimental soil

Tk BHLE pH(Hz0) CEC cd Pb
Soil type OM(g/kg) (cmol(+)/ kg) (mg/kg) (mg/kg)
FAR: ] 5.7 4.63 8.37 0.04 24.80
Hinig 35.9 7.08 23.66 0.62 25.79
1.3 THAE

TR EE A 60 B IF, BEA R EMBEER S MRS, NLP32h 04g/ke 1, LB =K, i3 60 H i 3F
B SR 16 47, CABTRIIE N 0,1, 5. 10mg/ke L. Pb BN E K 0, 125, 250, 500mg/kg 1, 3% 16
M3, IR ST, M, 15 R Xag 60 B 5, RIS, URIEH I 5] 4.

LR E TARGRAE P, ANEARBR L5 200g, FEARBR 42 300g, B KBIN 44N A WK RUS, 5 TR S,
et I —4E 4, i NP K, WRTARER, BOR KRS, HREBR 124 300g, JEMR BR 1K 400g, IR FE— 2 M K
FOERBRN 2R, ANESKREHRA AT, B 6 bk, MK B BURE RS T A

BB TR, RER L 100g, IR 7 12008, IR B BB EFENE, SR 6Bk, AR 24
R, ket BRI 2 47
1.4 EHFH

TGRSR UL, A RIS MBS AE SHEANDE S THANGEE Bk
BN 2 R,

B PR B R R W R IE 7 8 R AT — R BUR P WK C(mg / L), J5 — R BUBK BN C,

R2 SHARESCIHESERDGE

Table 2 Sequential extraction procedure for the speciaton of Cd

2R 5% 25 B A B4R %1
Fraction Extraction agent Operation condition
I i 0.5 mol/L Mg(NO»). 25CIRG 2/, BL 4B, Wi/ £=20/2,
I BRI LA 1 mol/L. NaOAc+HOAc(pH5.0) 25C RS 2/NET, B0 4B, W/ 1=20/2
01 $EmEmsa 0.175 mol/L (NH4)2C204+0.1mol/L 25C, 85C R MBI, R TR K 4, TR % 2
H.C>04 INBY, B SR, W/ 1=20/2
v HHEEE 30% Ho0n+0.02 mol/L HNO; FMASmI30% HeO2,FF A 3ml 0.02mol/L

0.8 mol/L NH4OAc(0.0075 mol/L HNOs;)  HNO:,85C /K##& T, A NH.OAc20mL, I
AR )
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Bl ROEPERGESIERR P EMES CdWERSARE, NFATLIES, B
PREIERBRTHEEES K,
HWAZLHEC > BREEAS
Cd> BHMENMYEAECI>F
e e cd. HPRmihs
Cd 55 Cd 1 70.1%, IER BRI e
ACd 55 Cd K 64.1%, Bl LIt R

Cd (mg/kg)
o= N Wwhuaw

HE#BR Nonrhizosphere ARBR Rhizosphere
Frif R dEBFr, LB R LIS & B XHACI OKKR LSS ACd DELERIH LS4 Cd MARESSC

Cd G4t #, HRBRKFIER

DN " B RN ERER S IR R A& MRS Cd B4 AR
B, 3K U0 W T 205 AR B TS AL AR

GBI 10mg Cd/kgt)

ol R, HH B Uﬁl{ﬁﬁﬁlj\:ﬁ(ﬁ‘ Fg.1 Distribution of fractions of Cd in rhizosphere and
%Eﬁ*ﬂﬂﬂ&l‘zﬂ'ﬂ*ﬁﬁﬁﬁﬁ’ﬂﬁ nonrhizosphere of wheat in red soil
BZHM, (added 10 mg Cd/kg soil)
B 2 BASKFRRER SRR A FIE A Cd 42 AR, FAEE Cd R INE R 10mg / ke
6 gy
51

10 mg Cd/kg

Cd (mg/kg)

A

ERT i FHRx T br
Nonrhizosphere Rhizosphere Nonrhizosphere Rhizosphere
B X #ECd O#MR LS HCd MEKEAAH L S45Cd BANLE S SC

B2 LT3R REAR bR 5 SR AR BT o 4 BB 2 Cd B4 AR UL (S 0BG 2 Cd)

Fig.2 Distribution of fractions of Cd in rhizosphere and nonrhizosphere of rice in red soil(added Cd only)
o, ARBR, IEMBRUA A Cd A T, B EEYE S Cdkz., FFREF, ZHECd K
5.7mg / kg, EF THRBRESGAEE. FEEMYESTSMANNLESE, HEXWUMELSE Cdi
70.5%; Bk R EL 45 B A R B ML A A E N GEM 4 H 5 11.5%. 11.6% M 6%. i
WEITXHESAEHEERDESECAANEETCARER /N, THRACH
1.93mg / kg, & VIR A M Cd 1) 34.6%, BEREL 4 4 5. B B & A BMANLE S D
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Cd W53 51 A 12.9%. 27.6% 1 24.8%. M4k, FLEE A Cd K& BERMR. EERRFZFH
K. BERPRHRECdEHEEHRBY, BRREEHEKRRKERT X, H IR B A
KFERRBCR AR X IR, A TREEAFEREERIBKIOEY. EER. #4ERKAR
WA R B AR, 2 R A 1 sh i HE B X 8, PR BRI S AR b A B 22 1%
AW EEER: 5 — Bt R B TAREAE TR RN 2 WER, ERENE
BUBE TAEAR KR, A B E CARANE S Cdib, B2 s BER SR Cd &
4 10mg / kg B, IERERFAHLEESA Cd R 0.51mg / kg, MRERF RN 1.38mg / kg, =1k
WERE 2.7 65, Booh, IR h R B E S5 ILFE AR 2 45, BARFRA BTEAER
HA BRBRESAARSGEEAYSESSHALNIH. TEASYE B I RO TE
AR R R B, BT SAER A B r BB, Linechan 0% i S Bbr 4
AAELIAR, BRI S S SR NI 5 ErEgm T HExm
AL X, WA, KRR EEREE DL S CAWBR TR EHBRARFIER
X, NE 1 RACEHE, KBRS S E/NERE. ERFRRA TEZMN, B
TN A AR PRk AW 45 & A Cd M = AR 7] BB % T W /K IR 5% SOKFER R it i ERe .
IKFEAR RID AR K LR M A, SRS R R A K L R B E S EME
RS R, AT SRREE A ER-LREMHE, N T ESBE FHEE.

Cd (mg/kg)
O =N WH N L o

IR ER LGS

Nonrhizosphere Rhizosphere
BX#45Cd OsmEa445Cd DEERMANL S SCd MAMNL S AC

K3 SN ERRSERRREMTES Cd B2 R 5
(&0 10mg Cd/kg 1)
Fg.3 Distribution of tractions of Cd in rhizosphere and nonrhizosphere of wheat in yellow brown soil

(added 10 mg Cd/kg soil)
K3 RERENDERGSERBPEMES Cd WA HARE, RIESS4EFMIES
AT EAR, MR EERBRERESFABERE - HEKRIEL S5 > KEEH
WSS >KBE>AVNLEEES. Ko, URBELS S5 5 EPHA, SOMEAEE Cd
1 83%., SAMARE L, B ERRELHEE CAERBIERGREA TR, HnBEkE Hi#E8
SRR EA XN TREE SR IA X, TRERKRH, HYRIKK CdERTIER
B 55 1R B i 25085 B, B AR B & 38 #e8 Cd BR B Y R i T &4k, RIRg 4
MRREH IR RFNTRESFEAS R EME. N RREESASNEAEMYE S
SHYRABEEAR T IERER, AN ESMNERATE.
22 WKEINREESIERE LPEZFMHES Cd BFME
TR pHIEU R 4.63(FK 1), /DERGATREHR TRE R W, FHEASEZ B S
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MR ZER, e —E B EEERT Cd HE MBI, BARKE CAAET, BREHZ
FIEMG, N EELE RN CARENRESHERE IR CAMBEERSLEEY
M, 65T S TE 3R g W B RE VR 1D Cd ¥k BE A 338 o 77 388 K. :

BN ERGBNE T CANFEERE DN FLREAHT, MEEHEFEEP KR
W, LPFEALEERBIME), T L2 B i B B v B AR 3%, JEAR BR AR BR A9 T2/ BE
#Z, Rt R 5 ER L ST SZ RN Cd ERNE B R EE.

A RS LB NR W, HHEIN Smg Cd/kg B, LB PR LS5 SE ALY 5
AARMEING G SR TR, (B4 10mg Cd/kg B, R R BRI 45/ TIER
bR, MRRANEESEETRTIERRE. SHEESHRTHEREAETERE CAWEE,
FERRZBRMEL HHNF oWt ot BEREE, mE T — R e EE14b
B, B s s F 2 YRS, X ERBAENLGAE Cd M, ANEE S L&
ARG SRR EMYEEE. FIS S5k,

23 Pb.Cd XEMEAMRESIERELIEY Cd EESEHRW

Pb. Cd E 5 A I BA M Cd ELEKBREN FERS KL, HE, KBS
WRARBR, BRI IZERA Frigim, BREE PO IRERE K, A cd i, KERTH +
HEWL Fft Pb. Cd 89 30 112 R BB, 3123 F W, Po-CAIR & W H B i Cd 1Rk
ORE TV, R R RBERER T RGEE, XA TEXERKEK P& T
JRE B A Cd, MR P Cd FFA B P4 4 B 188 K, B DAZE 138 2 Pb—-CdIRI iH 4
TR, Pb i Cd 16418 .
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BR#ACd OFRELSACd MEAE AW S ACd BAMLES ACd

B4 OHOKFEHRER SRR P& MIE A Cd BRI
(% 250mg Pb/kg 1)
Fig.4 Distribution of fractions of Cd in rhizosphere and nonrhizosphere of rice in red soil
(added 250mg Pb/kg soil)

B Po-CAH TP H LG S EE ¥ ITER Cd LFEAR H, WK KRR, fniE 2, & 4. B 5 Fr
R, H CABINE N Smg / kg ZE 0, MERH AL G & Cd 2 0.43mg / kg, T 27 Pb250.
500mg / kg B G, AVEEECAA A THZE0.11.0.016mg / kg; #E CAFEME N
10mg / kg ALPE B, B A0 R T R, IRFR A WL A& Cd 2 1.38mg / kg, T 2 ¥ H Pb250.
500mg / kg B & AL B, WMFEH LSS5 5 THEF 0.39.0.08mg / kg, IR BRUAEEL
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>R P - T VS S N VT = RN |

B s aUKARIRER SRR bR T &R Cd 14 A R B
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Fig.5 Distribution of fractions of Cd in rhizosphere and nonrhizosphere of rice in red soil

(added 500mg Pb/kg soil)

UEGL. 7T I, Pb I FEFE AT REE 1R A MR S Po B4 A

WMERE L S SRMKR AW S SN I E 448, Smg Cd / kg A3 BT, BEE Pb N HE
A R BR, JER Rk BR EE 45678 Cd A VR n, LR Po ME I NS s 10mg Cd / kg A
250mg Pb/ kg E A A 580 RAEF R I EF 2811 2 10mg Cd / kg F1 500mg Pb / kg
AL 3R, MIEIER PRk BR Eh 45 A S h B n AL M 0.93mg / kg FREF] 0.68mg / kg, MR FR
RS SSHhATELEM 0.72mg / kg LFHE 0.92mg / kg.

AL EA Y S A SEREE LI (Smg Cd/kg) B, WIEE Po A, R ER, ERIESET
K. MWKEE (10mg Cd/kg) AL NIHE MR 2%, #£ 250mg Ph/kg B S AL T, R Ex. JE MRk
WA LS SN, M 500mg Pb/kg & & ZHFE W) AR BRIEAR BRIy T B, (H & FhAL I Ho 4R
FREksR ALY LG SR T AEMREF,

Pb.CAd XX HAE RIS IERIF 1P CAEESMNBERE — MR AIE LW AE, HA
[FTE A BN A5 T #5505,
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. FCIBR/NE, R KFE, LHARFR, LR PR Cd W E BB ESH AT o ids. BiEEUR
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AR, KRG FEREEEEANYE ST CANALR, SREML, H Cd WFEHEHE —
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BE Cd AbHEF, ARBR AT BEAFIEBR BREL G5 & B M SR B 4 6 735, AN S AR,
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TRANSFORMATION OF CADMIUM SPECIES IN RHIZOSPHERE

Lin Qi Zheng Chun-rong Chen Huai—man*

( Institute of Soil Science, Academia Sinica, Nanjing 210008)

Chen Ying—xu

( Dept. of Environmental Science, Zhejiang Agricultural University, Hangzhou 310029)
Summary

This paper deals with the distribution and transformation of cadmium species in
rhizosphere and nonrhizosphere of wheat and rice in red soil and yellow brown soil
using a rhizobox or rhizobag and a sequential extraction procedure for the speciation
of Cd. Results showed that predominant species of Cd in two soils are not same.
EXC-Cd(exchangeable -Cd) is the most important form in red soil while in yellow
brown soil Carb—Cd (bound to carbonates) is the most important. In red soil, the
contnet of FMO-Cd (bound to iron and manganese - oxides) and OM-Cd( bound to
organic matter) in rhizosphere of rice are higher than those in nonrhizosphere, which
may be due to the activity of rice root and the action of microorganisms on the root
surface. The interaction between Pb and Cd showed that the content of EXC-Cd is
higher in the presence of Pb in both rhizosphere and nonrhizosphere. the content of
OM-Cd, however, is much lower in the presence of Pb.
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