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Bk i Aivr . [ 455 ] W58 XI844 Cd 19 P24 & 520 0.36 mg/kg (0.02~1.52 mgrkg ) , 7 91.06% IFF A,
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Soil Cadmium Pollution and Ecological Risk Assessment of
Agricultural Land in an Industrial Town of Dongguan

DENG Jiefan', WU Cuiyu?, LU Ying?, LI Junhui? , ZENG Caiming!, LIU Jinhuan?, LIU Jiying? , JIA Chongjian?
(1. Institute of Environmental Science Research, Dongguan 523009, China;
2. College of Resources and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract: [ Objective ] The objective was to find a way to effectively prevent and control cadmium (Cd) pollution
by investigating the characteristics of Cd pollution in agricultural soils and agro—products in an industrial town of
Dongguan. [ Method ] A total of 123 surface soil samples and 27 agro—products(leaf vegetables, solanaceous fruits, and
fruits) from different land uses(vegetable field, orchard, woodland and waste land) were collected and the Cd content of
soils and and the edible part of agro—products were determined by using graphite furnace atomic absorption spectroscopy,
and were analyzed and evaluated by using using single factor index, geo—accumulation index and potential ecological
risk index . [ Results ] Results showed that the average concent of Cd in tested soils was 0.36 mg/kg (0.02-1.52 mg/
kg), and the Cd content of 91.06% sample soil was higher than the natural background value of Guangdong Province
(0.056 mg/kg). The Cd content of 48.78% of the sample soil was higher than the screening value of the soil pollution risk
management standard for agricultural land (0.3 mg/kg, 0.6 mg/kg at pH>7.5). The average concent of Cd in agro—products

(0.013 mg/kg) was lower than the maximum allowable concent in vegetables (0.05 mg/kg) specified in the national food
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safety standards, but some vegetables exceeded the standard by 11.11%. The average concent of Cd, pollution index, geo—

accumulation index and potential ecological risk index of vegetable plot were higher those of woodland, those of woodland

were higher those of orchard, those of orchard were higher those of wasteland, and the vegetable land differed markedly with

other three lands. [ Conclusions ] The Cd concent in soil of the study area showed obvious accumulation, and 48.78% of

the soil had pollution risk. The Cd content in agricultural products poses a health risk to human. The concent of Cd in soils

varied in different land use types, while the highest Cd concent was observed in vegetable field.

Key words: agricultural soil; Cd; land uses; pollution degree; potential ecological risk assessment
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g2 EERE) (GB2762-2017) [27]
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Table 1 The contamination grading standards of single
factor index and geo—accumulation index
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Table 2 Grading standards of single metal potential

ecological risk assessment by Hakanson
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3 80 < E, < 160 I
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%3 i pHH Cd EEFIHHHE
Table 3 Description statistics of soil pH and Cd content

pH Cd %4t Cd content ( mg/kg)
FADT Land use kAl YH + prvfezs A5 ZAN bRl WH + prvfezs BRZRE (%)
Range Mean + S.D. CV. (%) Range Mean = S.D. C.v.
3 Vegetable field 4.06~8.08 6.150.81b 13.25 0.04~1.52 0.47 +0.32a 67.84
SEFd Orchard 3.81~7.98 5.60 = 1.19b 2121 0.04~0.40 0.12 +0.10b 82.28
P Woodland 4.34~8.29 6.27 £ 1.33b 21.25 0.02~0.31 0.18 + 0.09h 52.14
JicHb Waste land 6.16~8.28 751+1.17a 15.59 0.06~0.12 0.10 + 0.03b 33.94
AT Total 3.81~8.29 6.08 +1.00 16.53 0.02~1.52 0.36 +0.31 86.00

T [APEE R/ NGBS R R E FOR 2 B3

Note: Different lowercase letters in the same column represent significant differences.
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Fig.1 Cd concent (A) and transfer coefficient (B) in agro—products
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48.78% HYRE s AL TG Y ~ HI5 Yok, Hrp
93.33% 52 15 G e i e, T 3 Cd b F
UL K, SRHAY Cd V5 g8 50 3 5 T HA 3
PR

232 AT RARIHG LECAFEFN hE
4 A5, BF7EIX 4 Cd i EEUEHCN —2.19~4.17,
SEHE R 1.55, 84.55% WIRE AL FH2T5 3 DI Y
Ko AFEF T =050 Cd Hb BFHE 5T
HKT 0, MY Cd V5 YF8 B0 25 T HAth 3
FRRIR 0. AT, WFSR IX S Az N80 sh i 52
M e 328 R HAth, 3 bR 7 =K

233 ATHAEASAERBLECIIFTER
Mt T HE Cd IR e AE e FRAE R (K
4) KFE, WX+ cd e B e ER SN
9.88~812.64, AbFHefit. haF. . RoE. R
IK A B G 143 91k 13.82% . 13.82% . 23.58% .
30.89%. 17.89%, FEBAMFFEIX I Cd AR
Wi, HorpSgs 3 cd A S R, A
97.59% HYFE i 1A T b A DL 0 2R S KU K
o TEMPIERER, T E CEELES
& E RS Hifth 3 MR 7R 2s S i

x4 T CATRITFNER

Table 4 The results of Cd contamination assessement in soils

ST R

Ho SRR L

TEEA ST

FIH =t Single factor index Geo—accumulation index Potential ecological risk index
Land use W BME + bR TSR S PIE + tafi2E YRR kil YIE o« prifee KU
Range Mean  S.D.  Pollution degree ~ Range Mean + S.D.  Pollution degree  Range Mean = S.D. Risk degree
S 0.13~5.06  1.57+1.07a &4 ~HI5Y -1.05~4.17  2.15+1.05a TG~ HKIMIG5YE 21.69~812.64 252.70 = 171.43a R4 ~ Wik
Vegetable field
SEp 0.12~1.33  036=031b %4 ~ 50 -126~225  0.13=1.02b TG~ "PIRI5YE 18.82~213.67 63.95+52.55b B2 ~ 1R3R
Orchard
R 0.06~1.05  0.57+034b %4 ~y54 219190 079 121b  Jo~i54:  9.88~168.15 97.06 +50.48b  %fH ~ Ruk
Woodland
Jicdh 0.19~0.20  0.19+0.11b Lar -0.50~0.48  0.14=0.56b  J&~4%2i54  31.87~62.60 51.96+17.41b  §%fil ~ tp%F
Waste land
At Total  0.06~5.06  1.19+1.05 24 ~Fi5Y -2.19~4.17  1.55+1.36 o ~ERi5g:  9.88~812.64 193.99 +166.81 H2fi ~ #ik

T PR R NG ST AR E FOR 22 5 B3

Note: Different lowercase letters in the same column represent significant differences.
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