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Abstract; Cadmium( Cd) is one of the major pollutants in the water-level fluctuation zone of the Three Gorges Reservoir region.
The migration and fraction transformation of Cd directly threat the safety of water environment. At the riparian zones from Fengdu to
Zhongxian in the Three Gorges Reservoir, soil samples were collected according to altitudinal difference under four different land
use types including farmland, woodland, orchard and residential zone. The fraction composition of Cd in the soils was determined
by chemical sequential extraction. The key factors affecting the spatial distribution of Cd and its fractions in the riparian soils were
deciphered. The results showed that the average content of Cd in the soil was 0.65 mg/kg. The acid extractable fraction(41.21% )
of Cd was the dominant fraction in the soils, followed by residual, reducible and the oxidizable fractions. In general, there is no
significant difference in the concentrations of Cd and its fractions in the soils under different land use types, indicating slight local
anthropogenic contribution to Cd in the riparian soils. Both the content of Cd and its fractions in the soils showed a significant nega-
tive correlation with altitude, and their content had a marked change at the altitude of 160—165 m. This indicates that sediment
deposition caused by water-level fluctuation may be the main factor controlling the spatial distribution of Cd in the riparian soils.
The physicochemical properties of soils, especially the fine particles, induce an important influence on the spatial distribution of Cd

in the riparian soils. Further research should be focused on the effects of sediment properties on the migration and fraction transfor-
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mation of Cd in the riparian soils.

Keywords : Heavy metal ; fraction composition; land use type; water-level variation; Three Gorges Reservoir;riparian zones
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Fig.1 The information of the study area and the distribution of sampling sites
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Fig.2 The spatial distribution of Cd content and its fractions in the riparian soils
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5 Cd B G ASAEEARCNE. M3 T30 v R B, R Cd S HOB 255 B A M R ) 0 22 55 W
e
3 itig
3.1 BRSBTS 11 Cd A KM

B =Wk 2 B K LK R RSP T =k DX 745 T8 Cd Bl R AR AL A A0 A A 0, X He ik e
R AT LR B, 7445 L4 Cd i 03 S AIE 75 25 /K PRF ] 69 38 1 2 2 B S 8 k. 1 =K % 35 /K o0 01, 3l e
A R PR X T 7 B (165~ 175 m) 43 Cd & 7B %5 T #f (155~ 165 m) FIF#F (145~ 155 m),
N IX — PG TP L A B X S 3T, 32 A 20 2 S o K T S8, k45 T 2010 4E 4
TIHTEH 160 m A1 170 m @5 PR 14 Cd P4 AT , 2% BRI WA 5 R 7K I 18] 2 SR8k (4351 334 KA
90 K ) ,fH4HE Cd St 3F 0 B3 M2 5 AKX — UG 2 ol T SR 5 8 /K T 1] A B, V7K B B X 3 7% 415 Cd
(K 340 77 R B I SR A4 50 T 2014 AE7E L ELBEE TS MO BTSSR, 164 m AL 3 Cd SRR
BT 170 F0 176 m g, IR 164 m AbWs A I ] K | YR v ks 20 HL TR 3 e 6 Cd 4 18 J A g 53
JIFEU. FATHIBRTE [RIRE 4 B, W 754 T (150~ 160 m) +3Erh Cd K HIE 2500 7 35 s T 9648 B
(165~ 175 m) . MR [ K B ] i 74 47 18 Cd iR BIF 5 405 SR Wl 260, W == 08 7 P 5 /I Ak I fg 34, 4 35
Cd 7 757 SRR T A DX A T W S, BV, b3l P b A T O 3 T B R L SR IR X K 37 A
A6 BU VR VDR LA e DX 38N K35 4 ) 5 0 45 5.
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R 2 JHTRAE T Cd BHAIE S & B AR

Tab.2 Characteristics of Cd content and its fractions in the riparian soils

o &t/ (mg/kg)
TR SE/m
cd Cd-F1 Cd-F2 Cd-F3 Cd-F4
A H 150 0.9730.057* 0.5010.0442 0.190+0.013* 0.039£0.008"  0.241+0.010%
155 0.950+0.098* 0.467+0.059* 0.178+0.023" 0.03420.007* 0.270+0.042°
160 0.901+0.089* 0.436+0.050* 0.188+0.019* 0.057+0.009* 0.218+0.030*
165 0.300+0.051" 0.086+0.026" 0.048+0.011" 0.0160.006" 0.148+0.026"
170 0.179+0.008" 0.029+0.012" 0.028+0.008" 0.015+0.006" 0.105+0.019¢
175 0.271+0.034" 0.068+0.017" 0.059+0.010" 0.019+0.008" 0.124+0.017¢
180 0.273+0.049 0.107£0.022 0.058+0.008" 0.011+0.004 0.097+0.023
b 150 1.063+0.016° 0.531+0.012° 0.220+0.003" 0.022+0.007 0.289+0.010
155 1.107+0.023° 0.53420.015% 0.223+0.005" 0.020+0.005 0.328+0.015"
160 0.480+0.080" 0.201+0.038" 0.061+0.021" — 0.215+0.021"
165 0.526+0.037" 0.196+0.012" 0.067+0.014" — 0.260+0.031%
170 0.292:+0.009¢ 0.105+0.001¢ 0.021+0.005" - 0.162+0.005°
180 0.335+0.028 0.143+0.006 0.049+0.010" — 0.141+0.012
LR 150 1.303+0.022* 0.686+0.022* 0.306+0.016" 0.059+0.003 0.250+0.018"
155 1.064+0.086" 0.531+0.055" 0.222+0.024" 0.031+0.012 0.279+0.012°
160 1.142£0.064" 0.584+0.022" 0.249+0.026" 0.045+0.012 0.262+0.013"
165 0.271+0.010¢ 0.072+0.010¢ 0.079+0.001° — 0.117+0.011"
170 0.215+0.011¢ 0.082+0.004° 0.052+0.001¢ — 0.078+0.007"
175 0.233+0.006° 0.103+0.009¢ 0.039+0.003¢ — 0.087+0.003"
180 0.297+0.043 0.129+0.018 0.060+0.009" — 0.104+0.018
A 150 0.953+0.052* 0.474+0.040* 0.186+0.009" 0.105+0.001* 0.187+0.006*
155 1.062+0.074* 0.588+0.022° 0.236+0.020° 0.099+0.006" 0.137£0.064
160 0.884+0.041% 0.44120.043% 0.159+0.004" 0.081+0.006" 0.202+0.009°
165 0.283+0.085" 0.152+0.055" 0.057+0.002° 0.026+0.004° 0.04620.027"
170 0.142+0.009" 0.061+0.008" 0.017+0.001¢ 0.015+0.000° 0.048+0.003"
180 0.625+0.213 0.2160.087 0.157+0.042* 0.052+0.018 0.199+0.067

AN I — R R Cd BB B B e 5 BRI AP 5 P22 5, P<0.05 3 K5 SRR 15 54 Cd 2
TE A 0 2 ik MO PR 7 76 22 5, P<0.05 5 — (R AT 2R Kt , S A8 K R 0.005 e/

AT A BB M A 25 R PR P A 25 TR O A, S AR i 5 VR VD e 6 A (0 T S 7, A
BRI, =0 PE DX T TS R 30 U8 15k 11 T 2T VR U R TR ™ T A L SR U S [ 2
it Al TR R B S A A ATTUARL 4 0 152 5o 9 5 TR R 0 0 9 L e Cd
KB B FZE R, AR5 A AR 258 Cd %8 (0.63+0.21 mg/kg) 2 Hw + | 2
BRI 2~3 £ (18 2) , BERI 9445 L7 B9 AR 33 R T 24 - erh Cd 19 BB ELE D B A B S B0 V%
WEHE Cd AR EAE (P 2,38 2) . LA, FEAN IR E R ST R 0 9440 30k Cd B o] A8 s Bk
B AR SRR EEZER E Cd ZITEAX S @B W& AR R (58 3,P<0.01). WiH, 5
TS T30 VB8 B TE S B S TR U0 ) A L, BV L Cd iR BB S S B LR Y
TEARSCMERRSS , X — R T Sl (3R 3) . XUl & R 3 AR 7 T AR A2 Z 1 ok U, T g
BN T B R R 55 C AL B VA L R s 9 1 Cd 5
WRAR A S DA A 5500, W59 L7 1 A2 B o ELHE I 04 A T5 0, 224 g B T 1 4 17
5 KRR MY T 5 HE OS2 B R AV SR HE A AR R TR B R T VA L. HOk, BRI VK
A 17 1 S T WV P T 20 AT (FRAE 2805 T R — G — UM — R A — i 5, Al +
MR TR + 8 Cd & 2= 5 0l sewt 55 k.
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3 M K SR S Cd MBS MR
Tab.3 Spearman correlation of Cd content and its fractions with soil physicochemical properties and altitude
L LH TLEURE
FokL MR AR Al Ca Fe Mg Mn p Ti

R r @R pH LOI

WY Cd  -0.82"-0.04 -0.25" 0.56* 0.72** -0.81*0.73* 0.77 " 0.81"" 0.84™ 0.84™ 0.91™ 0.78*
(150~175 m) Cd-F1 -0.83**-0.06 -0.27* 0.57 " 0.68** -0.79 " 0.63 ™ 0.74** 0.73™ 0.79** 0.79** 0.88™ 0.74™
N=66 Cd-F2 -0.80™ -0.02 -0.17 0.66™ 0.65* -0.78**0.74** 0.77** 0.79*" 0.83* 0.83 ™ 0.86™ 0.72*
Cd-F3 -0.57"-0.07 -0.280.64™ 0.26" -0.48"70.43™ 0.64™ 0.49™ 0.55™ 0.62™ 0.49™ 0.56

Cd-F4 -0.68 0.01 -0.17 0.33* 0.74™ -0.71"0.70™ 0.62** 0.75" 0.73™ 0.69 ™ 0.76 ™ 0.69 **

M &R HR Cd — -0.06 -0.04 0.14 0.49™ -0.57"0.42" 0.36* 0.69" 0.53™ 0.78" 0.89™ 0.23
(150~160 m) Cd-F1 ~ — -0.13 -0.08 0.22  0.44*-0.57"0.30* 0.41** 0.57* 0.48** 0.71 " 0.80™ 0.24
N=36 Cd-F2  — 0.04 0.04 021 0.40"-0.48"0.49™ 0.22 0.63™ 0.38* 0.69* 0.78** 0.10
Cd-F3  — -0.12 -0.18 0.23 -0.26 0.13 -0.21 0.25 -0.17 -0.02 0.18 0.18 0.21
Cd-F4 — 0.08 0.17 -0.10  0.61 ™ -0.60 " 0.52** 0.17  0.67™ 0.48™ 0.41* 0.54™ 0.14
W LT Cd — 0.06 -0.02 -0.25 0.28 -0.16 0.17 0.13 0.15 0.29 0.06 0.61™ 0.25
(165~175 m) Cd-F1I  — 0.05 -0.07 -0.30  0.09  0.01 -0.28 -0.23 -0.26 -0.08 -0.33* 0.45"-0.06
N=30 Cd-F2 — 0.01 0.10 028 0.05 -0.16 0.23 0.32* 0.12 0.45* 0.08 0.29  0.00
Cd-F3 — 0.04 -0.12 0.45**-0.51" 0.16 -0.06 0.18 -0.11 -0.17 -0.06 -0.64"*-0.29
Cd-F4 — -0.04 0.05-0.43" 0.57*-0.27 0.39* 0.19 0.41* 0.34* 0.37* 0.65™ 0.60*
R Cd — -0.04 0.03 -0.28 0.11 -0.01 0.39 0.14 050 021 023 038 0.60"
(180 m) Cd-F1 = — 0.14 -0.05 -0.31  0.25 -0.06 0.49 0.36 0.66™ 0.40 0.19 0.72™ 0.72*
N=12 Cd-F2 — -0.14 0.06 -0.05 0.08 -0.06 0.51 0.25 0.57* 036 021 048 0.56*
Cd-F3  — -0.01 0.37 029 -046 025 0.14 0.18 -0.11 0.05 0.28 -0.16 -0.28
Cd-F4 — -0.04 -0.15-0.33 0.14 -0.01 021 0.09 0.36 0.09 0.15 032 0.50

# RATEWFVELR R, P<0.05;5 5o [RATEM W F V22 5%, P<0.01.

T Lsferh Cd IR 2 (e 4 o0 A 2 BOR 2 7K (6728 1 = B0 U Vi A RG9S Tk
WA it AR ep PV MO (1 Cd —RIFER P61 BB B Km BRI i TR B (%) 1
Tt KL , SHCI PR D3R i R AR AU, VK 3 AORE AL AR 22, N2 38 Pty I B 55 V0 7K Ut W 2 )
B, T Pl T AR 2 D U I AR R 27 . o TR ORI PE S A T, T v il 08 U 2 B DR
FEPIAS IR R0 I v i D VAR DU SR AL AR D 0.5 ~ 10 em/a, FLICAR R 24 i o it 38 1 1l 25 A1
VeV U B A 145~ 168 m i B ™. [, Jevb 55 Cd FE T HE IR 431 [F) AL A8 1k, SR B 25 o 44
TP UURHCR TR ™ ELANIOR T & ORI (36 1), Cd B4 B I A il TR, 6 L, H Tl =
W J2E XA iy g Cd R TR 25004 1 2 TR K P XK AL PR P A 203 DI ARG, i T v =y B B i)
A 5 O R R 55
3.2 BLHEFx Cd sy BRI

H =K PR AT AR I3 2T T R K O | 94 5 B PR R B KA R 7B T B R AR 431
i, % pH B TRUE , S A LR B AR (36 1) . SRR I 9 28 A B B iR 1) 1 Cd R 25 1Y
FAR L) R 2 I v SARREORE . L A e R WA DX il Cd A i SR 2 —. AWFSEh I il
3 Cd SRR R 5 B TEARSCI S PR 5 B3 FUHC (36 3) i S H B e R — 80" . Rkt
TORLAY B YA L R EBUR [ BEAEAE 22 5, RN R BOL 5 T 4 R B 045 G RE ARl R kL
<64 pm [YFORL, RIBRLS R, H AR ELRAT B0 R ) A HLBTRI Bk 8 1) & &, REAS I
B S A Jm T A, 1 Cd I A543 th 32 BB FE AL R . — 7 T, 1 T2 8 Cd A By
SO, S ARIORIY) BT OO, A Cd F RSB Cd SR TS TS O 5 —Jr T, TR RS Cd
ARFRIE A Cd A8+ P R RAE L A ] R A SR + R 25 Cd 1 R

AT LI EEOTR Y Cd LIRS BA B WIEMDCKR (£ 3) , — 7, X 5 MR AR IE
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A VETEN T VIR Bt A i 35 A Cd, R RR i i B e R K Ui, X F ik e b
BRI DTS (180 m =) KR T 5 P Ti fll Fe 4b,Cd 5HEFETRIRXAANDE , XU Cd
R IR EAT 2 2, W] BRI B XA TR A DR, N, 1238 Cd 5 E3eb) R 2 Hon R Ti AP A
BFEHEMEKR (R = 0.54, P<0.01) , LR XL 158 Cd (R IHZ — ; L4 P 5T S84 75 Ko kiR 24
H CdAFAER R I IEMDCOCR (R = 0.72, P<0.01) 3 T REBEH A AL ) 6 FT AT 21X -3 Cd (2%
V" S —Jr i, W TR Cd 5 B (JUHUE Al Ca Fe Mg Mn) [ 56 R % Y1) , W +- 6%
R LB A< e S A/ A B XTE Cd BATPEAE AT, i 4 Cd i 35 51X SE T R 8] 1 6 R AL SR T
X5 (AL Fe fil Mn 55 Cd-F2 & B 20 2 EARG, % 3).

WFE A B, TP L3 pH 15 Cd S I B AMSCOC R 3k T R T X1 ¥ 52 31 F 52 10 i 7K 15 2
Pl R FTRE T IR AR Al R R pH AR Ak s T pH 5 Cd Z [ BER R, AR XA
TSN T , 138 Cd BEA K P2 A7 I ] A 38 HE SRR AN W4, DT 6 1 P 5 =22 ) 95 A 5 B o 25 )
M FR X SRR IO — 8 eoh, I3 A LR S Cd 52 3 SR G X T B2 ph T
THTEA T AR K, BB RO A HLB A Rk, T AT 07 e 1R K B Bl 5 % 7 A REAS A ) (il
TFRRAR) P v 7 AU R T T B S Cd A R e I L HEA LY R
BALPIEE 575 Cd B i FUBI (5.13% £0.53% ) B4, 3 T REJ2 oh T v il A7 LS & BB R P i Al )

4 &g

SRR FE BB A 4 Cd A iR 0.65+0.04 mg/kg, I DL A M AS KRR Eh 45 A R
(41.21% ) Akt (34.71% ) 3. 25 [A] 1, 38 Cd R HIB A X Bl S V% = f L i 2 & BR AR ( P<0.05) ,
{ERAEATR] 4 o ) S Y ) B A - AP B 22 57 PR XK 28 A6 R B0 TR WD TR 45 41T V5 7 1358 Cd
ZE[A)AX AT Y FZE R 2, TV B Jr A28 s L BB DUk 5 . LR AR 3 Cd R E A S
A B BRI E T 4% pH AL AL Cd 195370 52 AL 55 K e iy 28 15 0 T ek R e 2
IR PR T LRI EE (1 AR AAFAE , DL R 3 Cd BB FUE A 5 A X K SRS ) 5 1.
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