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Ecological Risk Assessment of Heavy Metals of Pb and Cd in the Suburban Cropland Soils in Changsha

LIU Qiong—feng'?, LI Ming—de", DUAN Jian—nan®, WEI Wen—xue’, WU Hai-yong'

(1.Soil and Fertilizer Institute of Hunan Province, Changsha 410125, China; 2.College of Resource and Environment, Hunan Agricultural
University, Changsha 410128, China; 3.Institute of Subtropical Agriculture,the Chinese Academy of Sciences,Changsha 410125, China )
Abstract: The purpose of this study was to assess the ecological risk of heavy metals Pb and Cd in suburban agricultural soils in Changsha,
the capital city of Hunan Province. A total of 513 surface soil samples(0~20 cm ) were collected from paddy fields and upland covering
whole city region, and the concentrations of Pb and Cd were analyzed. Fuzzy comprehensive evaluation and analytic hierarchy process were
applied to establish ecological risk assessment models of Pb and Cd contamination, and evaluation indics(ERI) were set up based on Pb and
Cd concentrations, soil physicochemical properties and soil location characteristics. The indics of soil physicochemical properties were soil
pH, organic matter, alkali—hydro nitrogen and available phosphorus, while the indics of soil location characteristics were the distance from
cropland to town, industrial construction land, river, and settlement. The ecological risk grade was divided to four ranks according to the val—
ues of ecological risk index, ERI>0.70, 0.6<ERI<0.70, 0.4<ERI=<0.60, and ERI=<0.40 were defined as class I, II, Il and IV respectively.
About 22.9% sampling points were distributed in class III and IV, most of high ecological risk soil samples were located at the surrounding
area of riverside, town, industrial construction land and settlement. The ecological risk regions of farmland soil Pb and Cd were divided into
high, middle, and low ranks. Therefore, the ecological risk assessment of heavy metals in agricultural soil could be important in controlling
and preventing soil heavy metal contamination.

Keywords: agricultural soil; heavy metal; Ph; Cd; ecological risk assessment
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Table 1 The arable area of villages and towns that collecting soil sites(hm?)
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Figure 1 Distribution of sampling sites for test of soil heavy metals in suburban cropland of Changsha Prefecture
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Table 2 Weight of ecological risk assessment of heavy metals Pb
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Table 3 The expert scoring of membership function value

for Pb and Cd
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Table 4 Membership function and threshold of soil physicochemical

properties and location characteristic evaluation indics
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Table 6 The average value of ecological risk assessment index in agricultural soil of different class

D% AP BRA AR RRBIRER S TR RITRARE S ARNERGMEER pH{E  Pb Cd
[%% 3477b  164.63b  20.12b 6.19a 13.45a 10.74a 2.02a 552 32294 0.23d
4% 3571ab  163.65b  24.15hc 5.57a 7.93bc 7.78b 1.41be 556 41.34c  034c
Mg 3790a 175.73ab  30.03ac 4.07h 4.64b 4.76c 1.40bc 560 5632b  0.61b
V%% 39.05a  186.57a  40.99a 3.27b 7.44be 4.97he 1.38ac 575 88.10a  1.58a

TE ARV NG FREROR 5% 82K, T .



1568

RAIMERF 2 EIRVET R

AL DX, AN 2 B RN R AR S 4 P
Cd A= 25 KU Bz (AR A 1 (T 2) Bz 5 R RURS: [XC
FEARIGE U S SRS S TR K
JeBEE Ao, H3EE 4R P Cd AR 25 KUK 254
KR T I Mg, HpA 18.20% 1) 1384 245 KU
E9R R, ARG SRR 3 5 b i A
B, T2 BV AR R SR AR S HE RS G s e, AR S
DRI 25 2 3873k Sy T 9 7K 5 7K 2B A e & i o B
MR A A A HERFE S, T2 RK R I
M), A= 2 RS S gt R 2 8 Tk 3) s IRAE S
DU X F A A A5 S SR RIS K
FEAH XIS 3 e S A RS R 1 2
(1 23.87%) , 4N AT HIEE R ERABEA DB -3 5L
ARSI T T (& 4),
% SR L 48 Ph.Cd A A 25 KUK i
JEA RIS, AAAEE TR AR, T
LR 1 AU S R 1) 3R i (Vg TR, R o A
4 - SRR 55 AT S B S A X VAR (A 25 147
B 1T D3 T b Sl s JRURS: S5 A A AR 5, el 3 v
IV 25 - 3ERE SR
DRI, A FH - 398 7 4 i %) A 2 XIS B 47 T AR A
T R XU [XC ) 22 S AR XL 1058 40 0 A7 SR BBUAH I )

1652 BRI HE , LA o) 1 98 T 48 ERARRIXURS
KI5

A HH 398 T 4 S 118 A A XU Bl 42 PR A 7 i ™
IS G A ARl AR IR A e A H H I SR 1Y
S IR AN 5 AT BB 0 - 49 4 o L L
APERA 5, T HAR 37 214 FH 35810 A NEREREE 4n X Aoz PR
RO, T G TS A ) RS |
ORI, R FIBOIZE AP, 5 e R I 4R
Fr PR | SR DX I A PR R R
FEPRIE TR H A3 4 0 AR SRS PR 2 3T
XS IET B B . 7E A S XU 9 5A |, R
225134 -3 4R A AR S R A 25 KB X, 7T
SN TRV AE SRS AR HH 338145 BRI FH R AIEAE . 18
1T GIS Mt )7 i x4 - 398 0 4 8 A 2 KUK 5
PEATZS ARG, T LA 90 4 XUR IR 14 25 7 43
A, S ST AR A SIS B A 801

O [l P 2 09 T g 25 XL 58 40 R [X 4
H BR 24 A BRI AR B 45 3 4w 15 YL A RGE
72 v 25 KUK I T 4 IV 0% g e P 38, JFC U 72
FEAR R, R A B SR RN PR E 5 X3, T R
B2 B T AR AL S Bl 4 4 it R PR AR 4

x7 RETEEERE Pb.Cd £EFRKE S X 5ESRKEIER ST

Table 7 Ecological risk regionalization and ERI statistic of heavy metals Pb and Cd in agricultural soil
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