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Crop System 1n a Typical Karst Area of Guangxi Province, China
MA eHong-hong‘ 23 PENG Min'**" | GUO Fel‘ 7 AIUFei'** | TANG Shi-gi'**, ¥ANG Zheng'?’ , ZHANG
Fu- gul‘ 2 ZPI'OU Ya-long'*” YANG Ke! 2% , LL .Ku” 2 , LIU Xiu—jin”’“

(1. Instltute of Geophysical & Geochemlcal Exploratlon, Chinese Academy of Geological Sciences, Langfang 065000, China;
2. Reseaiich Center of Geochemical Survey and Assessment on Land Quality, China Geological Survey, Langfang 065000, China;
3. Key Laboratory of Geochemical Cycling of Carbon and Mercury in the Earth’s Critical Zone, Chinese Academy of Geological
Sciences, Langfang 065000, China)

Abstract: To understand the main factors influencing the translocation and accumulation of cadmium (Cd) in soil-crop systems in
typical karst areas, 68 sets of paddy soil and rice grain samples were collected in Guangxi Province. These were used to analyze Cd
concentrations and soil properties ( pH, organic matter (OM) content, oxide content, and texture). Spearman’s correlation coefficients
and principal component analysis (PCA) were used to examine the effects of soil properties on Cd concentrations and identify the main
influencing factors. The studied soils were highly enriched in iron oxide (TFe,0; ), aluminum oxide ( Al,0,), and manganese oxide
(MnO) compared to background levels, with average concentrations of 20. 2%, 19. 0%, and 0. 2%, respectively. However, the soils
are relatively depleted in silica (Si0O, ), with an average concentration of 41. 0% . The soils are strongly weathered and leached in study
area, giving rise to rich occurrences of Fe-Mn nodules. The concentrations of TFe,O; and MnO in the study soils were significantly
correlated with soil Cd, rice seed Cd, and the Cd bioconcentration factor (BCF). The PCA analysis further showed that TFe,0, and
MnO in soils were the main factors affecting the migration and enrichment of Cd while soil pH, OM, and Al,O; had less of an
influence. Furthermore, SiO, and soil texture indirectly affected the migration and enrichment of Cd. It is suggested that the Fe-Mn
nodules effectively adsorb and immobilize Cd in the study area soils, acting as a heavy metal scavenger that reduced the biological
accessibility of Cd.

Key words: karst area; cadmium; bioavailability; Fe-Mn nodules; soil-crop system
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Fig. 1 Geographical location, strata distribution, and sampling sites in the study area



1516 o

B 2 9%

R L LT M ST S 3o, K il A i 1 ).
X B WA 2 U A%, R AR ST, H IR FE R, <
TR | R e, B A B RG ZSnR
S AN RIZE B E Y AR 72 X P i 5 L s A i
Sy 2 R I TR A X KN R R R A
Ve k20 FER I AR LA | £ R R WAL A4
KU AR L2 A RIS A PR
5 2 N RO T AL S TR .
A Fg DB A T2 R R R e A4k
B A bR X P 289 T Ll ok 3, T R ik
{9 Tl BFSE X )2 495 2R KNS S
Fe-Mn 454 , 54307 - B0 (0 3R VA b B
1.2 FEAhREE

e HESCHR[ 21 ] T B 1 2 T AR 2R R i SR B 4
AN, 23R 45 F I AK FEAT S2RE B 68 25 (45 68
1 PR 1) AE KR AU SR 4 7K R B 0T AR 2R B
i SRR AR 3 AL B SRR F R
X FBY JIRAE 10 ~20 MK FERE 414 B — 1 A B BE
LT i DO 0 . A K AR S R R Ak R 5

R AR K b, 5 B I — (LR

o A BE AR SRR i

Rk % A JRI91 T R i P e
I YA Hedi B o 2, TR £ e it

WP AR PR I P I SRR, 8 10 (2 fnm)
O | 55 SR ok 0 0 15 S I e

FERNRAHS] AR LR RHI % B LK
TEPRFIERE B B8 1 9200 3, S 3 WK R AR B
5 AGHE— 25 0 T 4347
1.3 FERHT

SRR SRR S I A BT A phy o ]
SR e Hb R A B BR A B A ST o0 S
SER. S R 4 B AR B (1CP-MS ) 1l 5 £
HE Cd Al IR R A -X SR 56 6618 % ( XPF)
e 13 SR AE (Si0,) =S AL THR (ALO;) LB
FALE (TFe, 0, ) A ALHE (MnO) 7 55 FHHL 7 7%
(POT) A4 AL e FEL AL 7 (POT) 435110 22 + 338 pH
{EAT OM Ft; 3B B b i A B % — Zbr vl 13
R A 2T S A, SR T R R M 0
TR IRS B B . 45 55 R | T A TC R AR AR — bR
WA % R 28R 100%, T 8 RE b A 1 R 45 4 STk
[22] H e 237 3R ) SR K AR5 Cd %
RS B TR R RS0 (TICP-MS ) W5 | 4347 I it
P4 SR 23 ] T 0 TR 537 I 42 R

1 Cd BIBRAE I 25 R - HE T M40 BT T4 ph 22
P4 M R S 2 5 I P 2 M0 B R 12 4% ik
TEAS SR A i P v R 1 258 8 T 1A SOl a8

(ICP-OES, TRIS Intrepid I ) MESTEA S, HIL
F R E LR . TR0 A TE SR BO)T 2 0L
CHk[9,23].
1.4 Fdliiba

% Microsoft Excel 2013 F1 SPSS 19. 0 #4174k
T 428 38 P 8 1T RAH S 43T, B Aregis 10.2 Al
CorelDRAW X7 #E47IEIJE AL . SR SPSS J3 B A B
#J Kolmogorov-Smirnove ( K-S) X} 4% 8 br & & #E 17 1E
BOTAKGE. 25 R BR/KFEAT I Cd &t Cd 1Y
AW S R B BCE) R E A 456 A (Fy) Cd
AR & AR A IE A AR RRAE AL, FLAl 38 45 2 45
B IEAARRE. R H Spearman AH ¢ 2 KOk i & 9
AR Z A AR S, X A S 18 A A R AT 3
53453 HT(PCA).

2 HEREHH N

2.1 RIS Che it SR AR ARSI

BIFEIX 45 Cd A e ho 1 1 H el
Cd B HRTE 0. 47 ~ 515 mg-kg ™' 2], (W1 01
mg-kg ™, 5 T A LT EE 0. 14 mg kg IR

BRI X Iy #5dBLA7 T 25 o5 40 (C
S5 VAR SR 5 R0 R WL IR 2. T Tk
& (F,) Cd (3 B 0.104% ~ 4. 24% 28] F
B4 0. 4690, A & B, B0 BRI AS (F) 5
B ISR (F,) MM T Be v oA, BV ml se e s
(F, +F). 858 /R, 800 Cd FELIFRIES(F,)
FE7E,F; 25 Cd WA 58 26. 50% ~ 80. 38%, -
BB 58. 10%, F, &5 Cd Bk HAb Pk B AR XA
SE ARG AE ) ORI L F, + Fy 2 Cd A
XA 6.32% ~ 39. 16%, F-XI{H A 16.80%, F, +
F, 22 58 Cd 3 BRI 4 , 5y Bl 4 W OR ]
FH. B TERRES 575 (F,) Cd AN & HAE 0. 77% ~
39. 63% Z Il V- ¥I{H Ry 12.20%, F, &2 45 A Bl
JRR B, 256 SR a4 B RS B S
(F) Cd MR RS BEAE 2. 79% ~ 22, 52% 2z [6], -3
{H] 5. 76%, Fs I8 9B A b W B oA 5o
LA ITVE T 43, 7638 JE 400 W] 31 37 B itk
AFHES R R 25 A A (Fy) Cd Y ARRT & = 7E
1. 34% ~ 10. 68% Z Al ,*F-BI{E N 4.20%, Fy 248
PR AE B R AR T A ER 43, By X pH (A 8RR, Y
pH i R AR IS 7T 53 B A 18 SR AT LEE &
A (F,) Cd BOAXT S 8BAE 0. 12% ~5. 15% 2 [a] , A%t
AR, AR 2. 94% .
2.2 3 pH {H . OM ALY FI BT AR

WFFTIX - HE AR YE S 3, pH (AR (LTS A 4. 6
~7.8,HH160.3% I+ pH {6 <6.5(F 1). LI



3 D5, T MRS R R H IR R 58 Cd TR EE R H 1517
#x1 MRE1ECdSEMIERUERSEITY
Table 1  Statistical data of Cd concentrations and soil properties in the study area
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© ki <+ Fenrs S i f
B2 LEcdsRsssEEl |

j" Flg- P Per(,cnt dlstnbutlons of soil demlum in K, -F,
. H\

F|'r F+

= fra/dflons based on sequential extractions

oM /‘Eﬁrﬂmalﬂﬁ 2.5% ~ 10. 4%, %i’ﬂﬁﬁ
5.5%, W1 i T4 TS B RER (1. 0% ) .

+1E Si0, &N 41. 0%, K T4 H 3
FIEMEAE (66.7% ) , SR 13 AL O, TFe,0, Fl
MnO )& 8530510 19. 0%, 20. 2% F1°0. 2%, 535
A S EEMEEN 1.6, 4.8 2.9 fi5 (%
1), RAMFFTIX 13 AL O,  TFe,0, F1 MnO X} &
£ M0 Si0, AHXF# k. 7 3 1 M X = T 22 TR A 2%
PR, RS R R b E w2 T R KR R
YERT, B (Rl BE T ) v ik i A0 R 6 R ok 2k i
L HRAETYABIE W, B R E Y B E S
A8 NI HH B JR Ak o R Bk 2RO AR DG 4 AT Sl
5T X 13 TFe,0, 5 MnO FUAR 55 B9 £ PE TF A G
XN ZREL r =0.86; Si0, 5 TFe,0, ,MnO % 5%
(ISARH SCPE, AHC R B3 r= - 0.93 Al r =
-0.92( & 3). #kifii ALLO, 5 Si0, ,TFe,0, 1 MnO
Z A TC B AR (1 3).

5T X - e A AL 1) K i Fe-Mn 454% , Al BB /&
FE AR TFe,0, 1 MnO &1 A0 RN 2
—. Fe-Mn 2502 + HE7E A8 B EAL AL R 254 F B

=

ab =

FEY 0. omi‘ﬁﬁ?ﬁﬂﬂo 17%, 1iii Si0, HIFYé
ﬂﬂ“ﬂ%,ﬁﬁﬁwmgﬁwm
498 5 (- HEHLAR AL ) 45 iﬁ%ﬂﬁ%ﬁ:ﬁ
Foa AR B 7 280 BOE A
VL. BF9E I - LR U HE 55 1145 5 L% 2, 4R

1E£

VT, MU LR (0. 02 ~2 mm) 4,

IEH 43. 7% 5 HCH KL, - YME R 31. 7% .
F2 TENWAREE %

Table 2 Mechanical composition characteristics of the soil samples

W ki Wb FhokL
(0.02~2 mm) (0.002 ~0.02 mm) ( <0.002 mm)

/MAE 7.8 11.3 11.0

ISON[] 77.6 43.1 65.3

e 43.7 24.6 31.7

PR 19.7 6.0 17.5

A5 5 R H % 45.1 24.3 55.1
2.3 JKFEFFSE Cd S EFHES AV EE R

W58 XK R FF S Cd 19 &
(R AE ) e 4R R A (BCF) FRAE L3R 1. K FEAFSEHh Cd
& HAE 0. 01 ~0. 41 mg-kg ™' Z ], FE{E K 0. 07
mg-kgfl

W) E 4R R B (BCF) 1T DL e VR £ 38
W SR 4 JE A RE T, AR BB 4R
XN e AR SR A A RN R X
JKFEATSE Cd 19 BCF K/NFE 0. 003 ~0. 735 Z [a], -
HME K 0.076, 5 A BIBFIE 45 RAK RS Cd 1Y
BCF 7£ 0. 014 ~ 1. 470"/ f10. 003 ~3. 400" 2 [a] 4]
Lo AHFSE XK FERESE Cd ) BCF B 4041, PEAR T

i 5 KAERF S Cd
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Flg 3 Correlallon diagrams between soil oxides | B ',r
WWSCHR[9]. | . o %’ﬂﬁ% ?‘Zﬂﬁ-ﬂﬁl—llﬂ JE R J:”‘*i%%lﬂ
3 1']'1’!?: ¥ l Yy’ "bf};?;’ ﬁi% g%‘ﬁ-ﬂ’]?* ifil] 2 1 Zl—‘ﬁ(ﬂtﬁﬁ Spearman. *H.--
A ¢ ) IV 9é MBI R G G i Cd ATLEIB A P

1 j:i%% Gl AR KRRl w4 xtaRR pHda oM %ﬂf% %xﬁs@ YRS
5 IR + - m%%zwmﬂz&:w%~ Cd AT, spearman e )

E%’flﬂjmﬂﬁif%ﬂﬁfﬁﬂﬁ# ORI ﬁfxi R 1 L3S,
- , TR3 itﬁiﬂ‘h%'ﬁCdﬁszHS‘EE”

& " Table 3 Relationships belween cadmium content and soil properties

Cd-S Cd-R pH oM Si0, AL O, TFe, O, MnO

Cd-S 1. 000 -0.437* 0.331* 0.147 ~0.837* 0. 191 0.789 ** 0.820*

Fy +F, -0.384 ™ 0.430** -0.016 0.183 0.570** 0.317*  -0.566** -0.362*
Fy 0. 060 ~0.045 -0.197 0.072 0.019 -0.338*  -0.150 -0.017
F, -0.032 0.242* 0. 441 ** 0. 141 0. 167 0.666*  -0.101 0. 136
F; 0.138 0.147 0.003 0.154 0. 099 0. 056 -0.153 0.014
F, ~0.059 0.265* 0.417 ** 0.178 0. 266 0.584™  -0.224 ~0. 050
F, 0. 205 -0.393"  -0.174 -0.185 -0.418* ~0.499 ** 0.411* 0.132

Cd-R —0.437* 1. 000 0. 020 -0.224 0.571 " 0. 090 -0.417* -0.316 "
Cd-B -0.729* 0.924™  —0.103 ~0.232 0. 766 ** 0.012 -0.630 -0.232

1) wx ZRZRTE 0. 01 K- (XUI) B FAARE, « F7RTE 0. 05 - (BUIM) L REHE, T

— ki BEE IR Cd S RMTHELF, +F, -0.729, P <0.01) & & & fik ik 7J<7T=E’*%§E Cd
BCd e **ﬁr”iﬂ Cd E’wﬁﬁmmriﬁu?m ()& A Cd 19 BCF P& 58 & Cd & 2 3% m
SR WP X 3R Cd SRS F, +F, & Cd f9AEXT  WFEAL, vl 0L, 1388 Cd &I A z%%ﬂmfﬁ%ﬁﬂ Cd
ﬁ%%ﬁ*ﬁaéré(rz -0.384, P<0.01) ,ifEE  SEREOFEERZR.F +F, & Cd AT FE 5K

TR Cd FENTHELF, +F, & Cd MHX SR RS Cd S E2IEMSCHE(r=0.430, P<0.01),
i, AW 5E BoR ﬁ SRR, cd MEp BN Cd S EEBIEY T Cd B8R 4 5
INEERBEES Cd BB, EHE Cd Es Cd AEYASER RIEFER, X—W 558 T 2 gt

WS TR, A2t R Cd A5 fE T Tk FE LRV Cd B@i%%IJFHW?*%E@ﬁ
WREEIX -3 84 Cd a4 5 j'ﬁ7j(iﬁa7|r%* cd & FEUVUR S Cd BRI S i SRR Cd %

B (r=-0.437, P<0.01) M Cd ) BCF (r = ZEHMKRME(r= -0.393, P<0.01), X5 F, & Cd
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FEAEAE T W Sk, 6 Ik 18] X LA e A 90 T W s
AR —3
3.2 b4 pH {EA OM XF +HERUKREAFSE T Cd AY
AU

38 pH {25 2 R - 35 P E 4 S BV R A
TR 4 pH (BT, H B2 | 54 JE i A5
W SEESRE SR, K T =R I EY
RPIE R O BF9E X 3 pH {H5 H 38 Cd
SEEIEMEXEH(r=0.331, P<0.01,%3), .M
BAPE S F T 58 Cd & s S AE X B, mT Be i i A
J& CAHCO, ¥ fift BE 55 A%, 7 8P 25 1 T A X A
Cd AESHkE T . 3 pH 055 F, &
Cd(r=0.441, P<0.01)F1Fy & Cd(r=0.417, P<
0. 01) FYARXT 7% £ 2 EAHSCM:, UEHH pH {ELBR =, 8
ART F, flFo & Cd WAFETE. ARFFERS |+
Hep cd BB EE R b’ R ME R
5 I EAR 45 A VR B, 2R Se b iy, it
A Cd (75 Pk, T L pH (5 F, + F,°6 Cd
(AR B K R KR 92 Cd & 1 1A B A

P 2] pH A DS 4 L Ca A el

WK %, ey Iy
o OMEh I 0 1Y Lo 6 T BT 6 ok da
S— O-—F1 N—F8E 1 1 i 4 s E‘Jfﬁig R

0 e T TR A b T A AL

B0 KRR S, R TR A B A O
FEAWI PRI v R X 4 cd SRR E
PR TIRE A Cd B 5 LA L i 72 Cd
MXTEENHARBER. 1IE SO, TH/S5F, +F, &
Cd ByAEXT & (r=0.570, P <0.01) JKAEHFESE Cd
F(r=0.571, P<0.01) %1 Cd B9 BCF(r =0.766,
P <0.01) BIRIEAHCHE, M5 F, & Cd BAEXT & &
MM (r= -0.418, P <0.01). LA EFBS
DR IR R 1l i A v Bt B Ak 1 P A 2 1647,
LA Si0, AWM LR T Cd RSk R R, HL
FEE LIRS E T A A% b RIZ D KAk ik
AR | 3 Si0, Fra Bk, 1R Cd &
M B EEEMA R F, & Cd,NIEL F, +F, & Cd
(AR 2R Cd (19 A= W0 5T AR D R A

Al Fe Fil Mn () AL 2R AL 0 5 T 45
RISkt £, HENS 5 S0 T R T € 1T
BRI AES . BE7E X L AL O, S B cd
RN B ERAE(ES) 5 F L ca
R J SR IOAEAR S (r = 0. 317, P <0017,
5 F, 25 Cd ARXF T B fdipehE (r = —0.4995, P <
0.01) L WIBAZ T Hes ALO, SIRIITEE, ) 8y
25 Cd Sb JH & AT B, 25 Cd SR IR e
59 3 TR K £ B Cd EAES T s
B, AR X A3 RN AT Cd DL IR R 1Y

o, P TG R R RS, DA T s A Tk A7 A 0 0 e o ST R Cd B T,

e

S B A R AR SR (39 ] i I
BRIGMIARIR T B S Ea B EE P F, +F, 5FE4S
JE B e, BT OM W] LK 5 4 Ja e 3 [ 2 MR .
XBAENS FRRSE WoR , £ R, + F, 45 Cd M AN
SEbEE OM & = g B E N F, & Cd 1
AR E BB OM 5 2t 8 o i sk /L, w68 A9 D PR
OM KW Cd, 7ESSFREEIET AR L T F, + F, &
fl—3 o A IR R IR A KSR A L
JA] LS E A R Y AT S TR DL S, IO A
Yyl R FE 3. Spearman AP BT s (% 3) , F
FEX 3 OM 5 & Cd & & Cd WM& RAAIE S oK
FEAFSE Cd & 84 B 35 0 AHCHE , OM & E A2
EMARFTEIX 38 Cd AW RE R B E.
3.3 ISP LIERUKRTR ST Cd R
o IX - Sio, it 5 HIEA Cd FiE R
SRR N (r= —0.837, P<0.01, 3), 31
TR S I, R Cd ARG
ST IX 338 7 5 20 0 KA Ik 35 VR FH o, < I Ak
AERH” 23 Si0, & it W FEARCPIME R 41. 0%,
R F 4 E R UEE Y 66. 7%, % 1) . 7E XA A 1 1 72
h, Cd 3R A AE B R I Ak, TR R A 1Y

B2 Cd FELU F, SIEARAFTE L3, A=Yyl #)
FHA. FTRE R T X B0M R P 5 H 7 B 22 7 A
SCHYBFFEEE I AN BE SRR X — WA

Fe F1 Mn ALY HH ELF AL 0404 AL A 285 +
Bt 4 T ELAT v (BB L IS X
TFe,0, Al MnO & & 5 5 Cd &R YR KR
TEARAE M OC R B4 (r =0. 789, P <0.01) Al
(r=0.820, P<0.01). -3 Fe fil Mn E ALY &
R, Cd A 2.2 TN T LT Fe-Mn
GEREIAETE , J& L3 P TFe, 0, F1 MnO 7 855 Y
TR, Fe-Mn 5851 Cd 1A 30 B, 7T 68 & %
T Cd R LOE R BRI, PO R R WF 5T R
BRLO20200 e Fe-Mn Z5 8% 014 24 B 42 @ 15 ¢
Y RA TR RE T, BTN R - R
Geh 4 sh )2 1) IR B A 32 B0E BRI B
4 ; Gasparatos =0T BRI SE 0, Fe-Mn 458 Cd
(18 B e i L R o v % B ) RN A g
JEHY 15 3% (CFXE) 5 Neaman 2592 (0198 & I Fe-
Mn Z54%H Cd B9 22X 3L Cd &= 9
5. T X 11 TFe,0, #1 MnO 5 F, + F, & Cd )
ARG B 5 OR G, O R B R (r =
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-0.566, P <0.01) fl(r=-0.362, P <0.01);
TFe,0, &5 Cd B F, Z5HH%F & 8 5 EAH G (r
=0.411, P <0.01). KUBEFE L Fe Mn %61k
Ve BT F, +F, 25 Cd BAIXT &80, i F,
A Cd WAEXT & 3G 0, P BE Y R 2 Fe-Mn 45 4%
R BRE RN SE ) Cd 32 B2 AR S A7 AE, FRAIK T Cd
(TG S 8 A 4 9T R B, TP AR A R
X Fe-Mn 58 Cd EZ DL F, /778, H 2w
94. 85%, Fe-Mn 45#% 4 Cd Ab T~ P AR, HLH 1
AW R B35 BEAIR. TFe,0, Fil MnO % & 57K H5
FFAE Cd 7 o 52 5AH O, A OC R 3R (r =

~0.417, P<0.01) M (r= -0.316, P <0.01), +
HErh Fe Mn S804 & 58Sy AKRDFF S Cd & &
A, Fe-Mn Z54% AT A B BEAR Cd A= 90A 3501k
3.4 LEEFTHLON HERIK AR SC T Cd Y RZ IR

I kbR N B A A R R — ek
Ui, AT HURE, B8 (< 0.002 mm) HZE + 5 4 A
OM Fr i85, B LR E AR, AT LA I ik ff fig
SRR B B R A JE TR T - T 4 JE
RFFHRE FT AR, FLBR A K, X Cd IR fiE eIk, S 2k
iR ] SR N NS B = G2 > AR ) 5 R o2 9
H15 Cd ¥ Spearman AP HTEE R LK 4.

Fa4 LTEFRMS CdWHEXNE

Table 4  Correlations between cadmium and soil texture

i H Cd-S F, +F, Fy F, Fy Fy K, Cd-R Cd-B
ki 0.822* -0.677*  -0.308" -0.258 ~0. 089 -0.269"  0.584™ -0.516™  -0.750"
W -0.302" 0. 526 ** 0. 601 ** 0. 155 0. 443 ** 0.282%  —(Q.497 ™ 0. 37255 =="0.412%
FhL -0.813* 0.619 ™ 0.177 -0.026 0. 241 -0.534 ™ 0.475*

0.273 "

r I'
=0/ 720

G55 TR WFE I A HERDRE (0. 02 ~2 mnt) 75 it
58 Cd & (r=0.822, P <0,01)#l F; 4 Cd

(AR B fk 52 B 1 T A OGHE (7 = 0. 5843, P

0.017; 153 F, #By A5 Cd 1 HIRE 55 f 2 B bey 0
Keble(r= — 02677, [P <0.01) , i3t W B bk
B PR, SR Cd S s, HL RSN 2 F,
AT, By o+ Ty 25 6 (ORIRE 5 B 5 BRGS0,

R <0, 002 mp) s it 15+ 48 Cd il (=

_0/8134P 20.01) I F, 7 Cd BRI & ks
~0.534, P <0.01) EHMA AT EN:; 5 F, +F,
A Cd WAEXT F SRR Y IEAH P (r =0.619, P
<0.01). Bk & lE, F, + F, 25 Cd BAHXT & &
B A Cd SRR F, 25 Cd A A & B, BF
FEIX AR B T &4 Od, B BB H RN R
A Cd, 1504 Cd S AR R, W0k & 5 /K RE AT
2 Cd ik (r=-0.516, P<0.01)Fl Cd ¥ BCF(r
= -0.750, P <0.01) G, Bk 2 s,
AFIFRREAFLH Cd BE L. LIRS B 45
REFR AR =R E E 48 RN E. A i
FEF I, X 4 B 1 W B BB ) AN S B kL AT
5 WA [ v i) 26 0 ) 4l 2 A A
R AN T RE S X LI Cd EEEET
KIARERHY Fe-Mn 45844 5.

E—2 A3 T S A A S
(£5). R E/R, LHEDR TS TFe,0, (r =
0.890, P <0.01) 1 MnO(r=0.786, P <0.01) 3%
SR IEAR M, 5 Si0, (r= -0.871, P<0.01) 2%
SRR GUAR G, AR M, R & B  TFe, 0, (r
= -0.835, P<0.01) Fl MnO(r = -0.752, P <

0.01) S ELH A S A DCRE, 5 Si0, (r =0, §36,“'1é <
0. 01) FAi it 0 TE MRS HE. L b i o 5 ety
TFe,0, HI/MnO & 5t 3 $i04 7 kA X HEME Bkl
5 2 AR A5 15 1 KL D FelMin
SR, RRRLI 28 M 0 K SRR
SR ST R M 2T Ca RO Rt
SE DY K DR PN B R Cd TR, S Cd
i B JEA -
*5 TERMSSAYHEXNE

Table 5  Correlations between soil texture and soil properties

HiH Sio, AL, O, TFe, 0, MnO

kL -0.871* 0. 040 0. 890 ** 0.786 **
b 0.419 * -0.163 —-0.445"  -0.346*
ZhkL 0. 836 ** 0.014 -0.835™  —0.752*

3.5 Cd EZgmHE R

K RT3 M0 2 (PCA ) PR35 ] - 3E Fnuk
FEFFEE Cd & M Cd AW A Rk n) E R R it
ERRARSCHE ST, R BLOR S J A- s agerh
Cd F oK RS2 Cd % 5 2Z [ A7 A I 35 19 AH G
P, Bartlett FYBRIE B2 K 56 A0 £ HE= R 0. 00, /N T i
FHEKSE 0. 05 , KMO ( Kaiser-Meyer-Olkin ) K 56 42 11
{4 0. 694 , FBH AT 58 B4 vl LA 32 i 43 . AR
PERFEE T 1 AR, B e 3 Ao S e T
81.93% M FA 15 8. T s R 6.

H— L (F1) 7 22 5Tk %R 49. 91%, #£ +
BR Cd & KFEFFSE Cd & Cd /) BCF Si0, ,
TFe,0; F MnO 1% 5 b B A 85 B 867 BF5E X
+3E Sio, SR od S KL SRERES
A O (R M RE B BRE S 8L Sio, &
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I H R, Si0, SR I A RS 3 cd FEM
FERZR. Z5E5 LRI R, L1 TFe,0, Al
MnO &2 3 od B HEM Cd EYA R

FEREK.
F6 1 Cd5HEERMERS DR ER

Table 6  Principal component analysis for cadmium and soil properties

b e

F1 F2 F3
Cd-S 0. 812 -0.208 0. 155
Cd-R -0.689 -0.290 0. 591
Cd-B -0.777 -0.297 0. 455
pH 0. 497 0. 340 0. 650
oM 0.310 0. 644 -0.145
Sio, -0.934 0. 208 0. 098
AL, 0, 0. 387 0. 644 0. 477
TFe, 0, 0. 827 -0.481 0. 065
MnO 0. 840 -0.344 0. 250
WHRRFIE(E 4.492 1.554 1.328
Iy TR/ % 49.91 17.26 14.75
B 2 THE/ % 49.91 67. 18 81.93
4 i L

”m&mmmw%rﬁﬁﬁ%ﬁﬁﬁﬁﬂ
@Ei%mﬂEWWﬂ%%&i%ﬁﬂ#%EG&
ht .Gl MU 38 SRR Qd Wy/BOF 1
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HApCd, m BCF 4
%%@ucﬁamﬁézﬂﬂﬁﬁamnﬁrjy
i%wq)ﬂMmﬁﬂE%Mi%WW% Cd iF
%*%%Iﬁl?ﬁﬁﬁ@HﬁﬁMagﬁmo3

LRI FER /N, Si0, P 12 A1 - 398 o b (1) 22 1 52
Cd T & 4. 458 %) Fe Mn E4L¥ & & 1907
FIC A BT R , A 78 X 1 33878 50 20 %) XK Ik 5
WY ,Cd 5 Fe Mn E/k¥E AT REEE. +
B A AR RS R BT 38 A R Fe-Min
GERNT Cd A OW B S | A5 5% 25 Cd AR

T tahn, AR T Cd B AA UM, Fe-Mn 25 %%
Je 39 E 4 T A Ak s .
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