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Analysis on Current Situation and Potential Ecological Risk and the Characteristic of Heavy Metals Pollution
of Soil in the Central Plateau of Gansu Province, China
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Chinaj 3.College of Food Science and Engineering, Gansu Agricultural University, Lanzhou 730070, China )

Abstract: The concentrations and pollution characteristics of six heavy metals, such as Hg, Cr, Cd, As, Pb and Cu, in the open vegetable
fileds soil from solanaceous fruit vegetables, leafy vegetables, bulbs vegetables, roots and stems vegetables in the central plateau of Gansu
Province were analyzed by using the method of field investigation and laboratory analyses. Geo—accumulation index and potential ecological
risk index were used to evaluate the ecological risk assessment of heavy metal pollution. Our results showed that the concentrations of heavy
melals in soil of open vegetable fields soil were higher than the evaluation of reference value.Those soils showed a light potential ecological
risk, and the potential ecological risk was in the order of Hg>Cd>Pb>Cu>Cr>As. Hg was the potential impact element for the ecological envi—
ronment in the research area.
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Figure 1 Locations soil sampling sites in Gansu Province
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Table 1 Standard for grading of geo—accumulation indices
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Table 2 Standard for grading of potential ecological risk indices of

heavy metals
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Table 3 Reference values and toxicity coefficient of heavy metals
i H (pH>7 ) Item A5 Cd Ik Hg Hf As £t Pb £ Cr il Cu
M S oA /mg - kg™ 0.087 0.017 12.58 22.26 73.01 24.46
% - R 1 S /mg - kg™ 1 1.5 40 500 300 400
SR E/mg kg™ 0.4 0.35 20 50 120 60
TN F bR mg kg™ 0.6 1 20 350 250 200
AR R BT 30 40 10 5 2 5
Yo R Ge a3 o BT 48 BT RO A 0.36f
R3O AP RTR AbE 2 A £ 25— o e B T
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Figure 2 The comparison of mean of Hg, Cd in the

vegetable soils of research area
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Table 4 The concentrations and enrichment coefficient of heavy metals in the vegetable soils of research area(mg-kg™)

+ 382550 Soil type FEAE Sample number I H Item i Cd 7K Hg fifl As il Cu At Pb i Cr
PHE =S n=15 JLE 0.073~0.274  0.054~0.194 2.46~6.91 4.74~3531  25.20~72.19 45.80~400.90
FrifEE 0.09 0.05 1.89 15.60 20.78 172.44
-3 n=45 Y 0.16~0.29 0.029~0.167  4.68~12.03  9.346~28.25 22.26~86.89 60.69~261.04
hrifE2E 0.04 0.03 2.24 6.13 14.61 52.89
[HES n=18 JE 0.16~0.26 0.029~0.074 4.68~12.0 19.25~26.88  22.26~68.04  76.8~171.0
FriEZE 0.04 0.02 2.85 2.64 16.35 33.50
MR n=33 JLE 0.016~0.38  0.033~0.147 0.94~15.6 17.3~32.6 20.39~96.5 54.84~251.0
bR 0.09 0.04 2.58 3.60 21.81 43.45
HoAth n=40 JER 0.073~0.38  0.046~0.054 3.41~5.84 22.39~34.9 25.2~45.2 45.8~63.88
brifEZE 0.15 0.00 1.22 5.67 8.70 8.83
payilst n=24 JE 0.205~0.328  0.028~0.054 5.22~9.4 30.27~36.18  21.71~58.49  51.67~69.08
FrRiEZE 0.04 0.01 1.34 2.00 11.89 5.40
HPRR 90.48% 99.32% 10.88% 46.26% 89.12% 17.69%
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research area
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Table 5 Geo—accumulation indexes(/,,) and accumulation levels(R ) of heavy metals in the vegetable soils of research area

g Cd Hg As Cu Pb Cr
Soil type L. R L. R L. R L. R L. R L. R
FisRA 0.59 1 1.93 2 -1.83 0 -0.55 0 0.62 1 0.38 1
g 0.71 1 1.47 2 -1.32 0 -0.78 0 0.79 1 -0.68 0
figh 22k 0.74 1 1.17 2 -1.02 0 -0.60 0 0.66 1 -0.92 0
[iEEX S 0.26 1 1.66 2 -0.75 0 -0.69 0 0.54 1 -0.24 0
Hpy 1.18 2 0.94 1 -1.97 0 -0.24 0 -0.03 0 -0.95 0
FHEY 070 1 1.43 2 -1.38 0 -0.57 0 0.52 1 -0.48 0
HWHXTE 116 2 0.72 1 -1.47 0 -0.14 0 0.23 1 -0.82 0
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Table 6 Grading of potential ecological risk indices of heavy metals in the vegetable soils of research area

kY cd Hg As Cu Ph Cr . o

Soil type RI E. RI E, RI E; RI E, RI E; RI '
MR 67.59 B 228.47 D 4.23 A 5.08 A 11.53 A 391 A 320.81 C
25 73.59 B 166.43 D 6.01 A 4.34 A 12.98 A 0.00 A 263.35 B
2L 75.17 B 134.64 C 7.40 A 4.92 A 11.81 A 0.00 A 233.93 B
MZEJE 53.80 B 190.07 D 8.90 A 4.60 A 10.91 A 2.54 A 270.82 B
Hph 10198 c 115.47 c 3.83 A 6.29 A 7.32 A 1.55 A 236.45 B
MR 74.43 B 167.02 D 6.07 A 5.05 A 10.91 A 1.60 A 265.07 B
AT AR 100.88 C 98.54 C 5.40 A 6.74 A 8.80 A 1.70 A 222.06 B
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