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Contents and Sources of Cadmium in Farmland Soils of Chengdu Plain, China
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Abstract: Heavy metal pollution in farmland soils in the Chengdu plain is threatening the security of agricultural products. Here we exam—
ined contents and sources of cadmium(Cd) in farmland soils in Chongzhou area of the Chengdu plain. Cadmium contents in the farmland
soils ranged from 0.16 mg kg™ to 0.77 mg -kg™', with an average of 0.33 mg kg™, which exceeded the Grade Il limit of the National Soil
Environmental Quality Standard (GB 15618—1995 ). There were 30.43% of soil samples in which Cd contents exceeded the standard. As—
sessments of potential ecological and human health risks indicated that Cd in the soils had moderate potential ecological risk. The carcino—
genic risks of Cd in these soils were within the acceptable range, which showed a range from 5.67E-07 to 2.77E-06 for adult and from
1.42E-06 to 6.93E-06 for children. Agricultural land uses, parent materials, soil types, rivers and highways respectively contributed to
12.62%, 20.71%, 24.70%, 25.68% and 10.58% of soil Cd variability. This implied that both natural geological and human activity factors
determined the heterogeneity of soil Cd, with natural geological factors playing greater roles. Rivers and highways had impacts on soil Cd up
to 4.0 km and 1.5 km, respectively. In soils more than 4 km away from rivers, agricultural land use became a dominant factor affecting soil
Cd. These findings provide useful information about understanding of soil Cd pollution and sources in the farmland of the Chengdu plain.

Keywords: cadmium; soils; risk assessment; influencing factors; Chengdu plain

TEBEGEIOUUKHAMER SR SRR ARk, B Sl I T L Pud A e A2 RIS R A
Rk, AP el e AR TEfER ., 1 SENER, LI G o e ln) i H o T
B PR AN R 390 SR, 1 T 4 Ja U9 G AL R TR

RS H 89 2013-09-13 VA KRG A () Rz 3 T R N MR & BT 12 AT,
EETE : [K [ ARSIEEIH (41201214) 4 (Cadmium, Cd ) E—Fh 5 PEML 0 10 T 42 JB T,
PEHE R R AL(1980—), W3, iU s BN 1L B 2042, 55 ) N e 1 4 s

KL B o R G Bl Togq@Ieio o on e R AE ST Y, Fai e eI A A

*BEMEE: £A% E-mail:w.changquan@163.com IEREOPNCNEIN NI SN i LA TR ES



AR, 4 < AT ISR M S B B HE SR IR 899

A S g PR R R, S A HAT,
R R eI iz — N, IR A
[ A=A BT R R 0

JECHBF IS T DO 2 b P 3R, KA L /NZ2 Rtk
SR AR E , S [ E 2 A Ry i AR A 7 X, AL A
ke JICHTY- i - 8 T SR 5 Y D2 B 1T OGTE o il
AWFFESE R, AR (Cd) 2 AR - Jit 2% DX il fie
EEEGRIGYRY W AR AL SR
JCHR - S5 PG - S A AR B T Y ) L5 X ZT R A IR 5
KB, BT X LA R BRI A el Tl B2 245 X
ELYAPAEA AR BE A4 L SR T s R UK AR I 0 2
BRI, RSP SRR 250X B SR & i 1 1982 4R AH
FCA A R R RE A BT, FErp 00 B A Sk 25 31
THE W o OIS I DI 5 1 5 R
DA LZ N g s sl 2088 R 2R 0 JRGAT Y B - S 175 e S [
BT TRV, WM X A SR TS G O B AR b
e VR SDNPIRCIER) LES Gt (EPU S €L PR E N iU}
M JEE RIS L i 7 BEA TR A 3T o

AT LA AR - T 3 14 552 M1 T JA X F
FEIX 38 3 SRAE 3 M2 DX b R A BRI, 3
THUOIRBL | TE AR A 285 XU A R XS 64 70 A R
s A1, S5 R 5E DR A B 5T | 3SR T e 3ty 1) 1
752 S KoK FR oA S R R X X - S P R Y
HIRBEA AT, LUWGRAC S B ST IX S T DAL 1Y
IR, % DI A 5 G B 2 AR A & BRI S )

FARART” fis B 22 AR P SRR 2 I
1 #REFE

1.1 SR B

SN THAL T ER B s, PR ARbRAL F A&
103°7'~103°49" 4t.25 30° 30'~30°53" Z ] (& 1a), 5%
PR Ll | bR R = Rl S A LT AR
AR DX 2 ol IS S D SHL R0 g o M X 3 R A O
i, 2 4 R R R RS 9 PR TR R b R [ R Gk
W ZE AT R X T . 12 XS5 8 T DU )1 23 0 4
R 2R KU, AR R 15.90 °CL 4R H R
AHE 1 161.50 h, 4ESE T & 1 012.40 mm, SE35 TG
TR 285 d WS IX B TURYT K 2 00 H I EE X, 4b T
KR T AR THE A R4 L 358 N R R T i v
) 04 Th ] 43 591 A 9 [X HP 350 F0 AR R k2 1 (R
Le) o DX PR a8 B 5T 3 A IR YT 8, pp ARy | T ] 46 41
AL 7/IN AN RU LAY 7 R AT WS e SR AL /1Y)
T ER 3R DU 28 5T T vh R M i R e K
T AR E TR () 1b) . H 3R 2ok Ag +,
FBE I W e AN & R 3 MR 3R
L8 o X3 b A A 5 LA K R -/ N2 K R -
3 2 Pl A K RAAE o 33X 2 RO et R AR
B e LR (8 o b R P O =, LR Ry RiA el 2 AR )
(R PEl . A2 AT 260 A R I I, 12 DX 83 A o 48
T R TR TH , 2012 4E 4T SE M X A2 77 Ml 163.43

A FFER (B b1 R KR 43 A .- MR P BUAR 2 5 i
il
3
ve
o FHURMEA EE SRUIEW KB — B e
BA weiipy B #eism — i —_—
(7] Ff VI A TRBEB) g O s 10 km

| FREEMEERTERERSHE

Figure 1 Basic geographic information and soil sample distribution in studied area
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Table 1 Statistical characteristic of soil pH and Cd in farmland of studied area

b RSk T N B RAE bRz R R i B e
pH 69 6.46 4.65 8.14 1.07 16.51 0.10 -145
Cd/mg kg 69 0.33 0.16 0.77 0.12 36.36 1.65 3.06
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Figure 2 Map for soil Cd pollution status and potential ecological risks
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Table 2 Statistical characteristics of soil Cd content by different factors

LIS HFEEH HEAE F¥IME/mg kg W/MB/mg-kg? WRfE/mg kg IrfiE/mg-ke?  ARFRE/C  _HHERE/%
BT IR E T 29 0.29bc¢ 0.16 0.65 0.09 30.24 24.14
PR 22 0.34b 0.20 0.65 0.10 29.96 36.36
E YR 14 0.42a 0.20 0.77 0.16 37.46 42.86
SEEY) 4 0.22¢ 0.19 0.25 0.03 12.31 0.00
18 BHE K H 29 0.29hc 0.16 0.65 0.09 30.24 24.14
WE U H 22 0.34b 0.20 0.65 0.10 29.96 36.36
WE R 10 0.46a 0.16 0.24 0.77 166.31 40.00
i a=WRFRUNE 4 0.32bc 0.20 0.39 0.09 26.89 50.00
WE S H 4 0.22¢ 0.19 0.25 0.03 12.31 0.00
AR AKRE-IhER 24 0.32ab 0.20 0.63 0.10 30.52 25.00
IKFE-/INE 22 0.35a 0.19 0.77 0.13 35.75 36.36
el 2 A ) 11 0.39a 0.20 0.65 0.16 40.61 45.45
IKFE- At 4 0.24b 0.20 0.32 0.06 23.41 25.00
Tk 4 0.24b 0.16 0.33 0.07 28.64 25.00
BT 4 0.26ab 0.20 0.29 0.04 16.32 0.00

T PR ) — 520 B R B M) 7 B 3Rz 22 5 A .35 (P>0.05) . T,
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Figure 3 Soil Cd contents at different distances from main traffic roads and rivers
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Table 3 Statistical characteristics of soil Cd at different distances from main traffic roads and rivers
EWAE WA FAB PHfUneke’  BoMiUmgke' Bkl ke ffling ket EREH% SRR
KFER <1000 11 0.45a 0.24 0.77 0.16 35.53 36.36
1000~2000 9 0.32h 0.20 0.39 0.06 20.03 55.56
2000~3000 0.29h 0.23 0.38 0.05 17.77 37.50
3000~4000 11 0.26b 0.16 0.34 0.06 22.84 9.09
4000~5000 15 0.30b 0.21 0.41 0.07 22.75 26.67
>5000 15 0.34b 0.19 0.65 0.15 44.32 26.67
U IS /NS <50 14 0.42a 0.25 0.77 0.15 36.65 42.86
50~100 10 0.32ab 0.25 0.39 0.04 13.30 60.00
100~500 15 0.31b 0.20 0.63 0.11 36.40 6.67
500~1000 10 0.29b 0.16 0.49 0.09 30.84 30.00
1000~1500 7 0.29b 0.22 0.41 0.08 26.62 14.29
>1500 13 0.30b 0.19 0.65 0.13 41.37 30.77
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Table 4 Regression analysis of soil Cd and different factors
MXRRE  PERE RIEREREK

AN SEN R I Adjusted R FAi  Sig
+ B 0.54 0.29 0.247 0 6.58 <0.01
A B 0.49 0.24 0.207 1 6.92 001
Ay = 0.41 0.16 0.126 2 427 <0.01
SKFRMEE 054 0.29 0.256 8 8.83 <001
HONBSEEE 038 0.15 0.105 8 3.68  0.02
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Table 5 ANOVA for effects of different factors on soil Cd
B RDIE I EPRE e P Si
<4000  HJEEE 176 2.30 4339 651 0.00

(e~ 1.42 2.64 34.94 6.27 0.00
EKZEM®E 158 2.48 3887 742 0.00
At = 0.84 3.22 20.77 173 0.16
SBEMEE 1.29 2.77 31.85 3.08 0.02
>4000  HJEZEAE 031 1.97 13.63 2.05 0.15
BEFZERL 031 1.97 13.63 2.05 0.15
SOKARME 0.00 2.28 0.06 0.02  0.90
e 0.54 1.74 23.59 142 025
S0HEEES 046 1.82 20.29 1.17 035

U7 28 TTHRAORT , F SR LB A DR 300 1 3984 35 1 10
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