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Risk of Heavy Metal Pollution in Surface Soil and Diversity of Aquatic Plant Communities in the Le’an River-
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Abstract: The typical wetland at the estuaries of the Le’an River and Raohe River to the Poyang Lake was selected as a
subject for the study on methods for risk assessment of heavy metals (Cu, Pb and Cd) pollution of surface soil of the wet-
land. Four different methods, i.e. the single factor index method, the geo-accumulation index method, the Nemero compre-
hensive pollution index method and the potential ecological hazard index method, were used and compared for merits and
shortcomings. Correlations between diversity of aquatic plant communities and heavy metal pollution of the surface soil were
also analyzed by taking into account results of the investigations of aquatic plant communities in various sampling sites. It was
found that the surface soil of the wetland was polluted mainly by copper and much less by lead and cadmium. The pollutant of
Cu came mainly with the acid heavy metal-containing wastewater discharged through the Dawu River from the copper minings.
The four methods were used to evaluate the 6 sampling sites exposed seriously to pollution of the acid heavy metal wastewater
from the copper minings in the upstreams of the Le'an River and yielded similar conclusions, i.e. extremely polluted. But
they differed slightly in conclusion when used to evaluate sampling sites not so severely polluted. Generally speaking, the
sampling sites along the Le’an River decreased in ecological risk of the heavy metal pollution with their locations from the
mid-streams to the down-streams. Results of the four methods were quite objective. Significant negative relationships were ob-
served of the diversity of aquatic plant communities with the integrated potential ecological risk index of heavy metal pollution

in the surface soil and the single-factor potential ecological risk index of copper in various sampling sites.
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Fig. 1 Location of the sampling sites in the

study area of Le’an River-Poyang Lake section
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Table 1 Contents of the heavy metals in the surface soil of

the Le’an River-Poyang Lake Wetland mg - kg™’
FERL Cu Ph cd
Tl 15. 02+0. 58° 3.16+0. 17° 0.02+0. 00°*
T 127.54+2. 47" 11.70+0. 89 0.51+0.07°
T3 735.44256. 457 6.04£0.46™ 0.36+0. 04>
T4 311.80£19.07¢  11.36+1.14% 1.34+0. 15"
T5 130. 58+ 10. 25" 9.48+0. 57" 3.790. 248
T6 30. 72+2. 50° 5.04+1. 66 1. 15+0. 08°
T7 54.38+3.52° 33.72+4. 34" 0.92+0. 01"
T8 43.97+1. 55" 31.52+6. 61" 0.27+0. 03"
T9 28.91+4. 66 35.76+3.76" 0.29+0. 10
D1 774.79+41.35"  14.50+4. 18° 0.33+0.03™
D2 556. 98+ 14. 98¢ 8.66=0. 36" 0.37+0. 11™
D3 717. 13£66. 22° 7.59+0. 942 0.22+0. 05"
D4 531. 00+ 10. 50¢ 6.610. 45 0.24+0.01"
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B S TSRS, SRR S HAR A WLIE 1, [H 8 EE S S S0
B TR R 2R 25 B a5 ) R b 22 5 0 3 (P<0.05)
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Table 2  Criteria for grading of pollution in GB 15618 -

1995 “Standard for Soil Environment Quality”  mg « kg™’
V590K Cu Pb cd
R <35 <35 <0.30
s Yy >35~100 >35~250 >0.30~0.75
T Y >100~400 >250~500 >0.75~1.00
e B 5 Y >400 >500 >1.00
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Table 3 Criteria for grading of heavy metal pollution indi-

ces

5 YL AE L Lo P, Iy
FSEES <0 <1 <20
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Table 4 Single-factor heavy metal pollution risk assessment of the surface soils at various sampling sites in the Le’an River-

Poyang Lake section

- BRSPS YRR Cu Ph cd
- Hﬁﬂzﬁl\éfj%l) Igen Pi In Igeo Pi In Igen Pi In
Tl BTG Y 1.08 3.16 15. 81 -2.57 0.25 1.26 -5.42 0.04 1.05
™ TG Y 4.16 26. 85 134.25 -0.68 0.94 4.68 -1.13 0. 69 20. 63
T3 e 5 e 6.69 154.83 774. 14 -1.64 0.48 2.41 -1.61 0.49 14.76
T4 e 5 Y 5.45 65. 64 328.21 -0.72 0.91 4.54 0.25 1.79 53.68
T5 R 5 Y 4.20 27.49 137. 45 -0.98 0.76 3.79 1.75 5.06 151. 66
T6 LG REES 2.11 6.47 32.33 -1.89 0.40 2.02 0.04 1.54 46.25
T7 WY 2.93 11.45 57.24 0.85 2.70 13.49 -0.28 1.23 37.01
T8 Ry Y 2.63 9.26 46.28 0.75 2.52 12.61 -2.02 0.37 11.08
T9 rp VS G 2.02 6.09 30. 44 0.93 2.86 14.31 -1.94 0.39 11.75
D1 G REES 6.77 163. 11 815.57 -0.37 1. 16 5. 80 -1.74 0.45 13. 44
D2 e 5 Y 6.29 117.26 586.29 -1.11 0. 69 3.47 -1.58 0.50 15.03
D3 5 Y 6. 65 150. 97 754. 87 -1.31 0.61 3.03 -2.33 0.30 8.96
D4 LG REES 6.22 112. 00 560. 00 -1.50 0.53 2.66 -2.18 0.33 9.96

Lo, OB RBERL; P AR TG YRR Iy TR S ERE T1~T9 MU SR 2 B 3 2 T 45 54, D1 ~ D4 ARUCH RIS B |
W T WA e Rl AR IR I 1, 1) LI —F &8T5 Y e ™ H 1 Cu 15 PR BENENEE TS PPN 45 R

x5 FRA-MAHESERRTIESRESTERNKIT
MeR
Table 5 Integrated heavy metal pollution risk assessment

of the surface soils at various sampling sites in Le’an River-

Poyang Lake section

e HRBUEEGE MR SRR WS ER AR
TL  REEGI(1.08) MR EETS YL (2.38) Ri5H(18.12)
T2  EEEEH(4.16) WETSY(23.68)  HEEISYL(159.56)
T3 TG YL(6.69) WETGYL(115.48) HETTYL(791.31)
T4 WJETGYL(5.45) WEI5YL(47.73)  HET5Y+(386.44)
TS5 EEETEY(4.20) WEEISYL(20.96)  HREETS Y4 (292.90)
T6 Y (2. 11) REETGY(4.98) REET5Y:(80.60)
T7  TETEY(2.93) WETGYL(8.87)  HEETSYL(107.73)
T8  EETGUL(2.63) WMETGYL(T7.14)  RET5HL(69.97)
T9  PEETEY(2.02) IRIERETSYL(4.83) FEET5YL(56.49)
DI WREEISH(6.77) MREETS YL (121.70) HBET5 Y4 (834. 80)
D2 HRBEISYL(6.29) WBETGYL(87.49)  HRETEYL(604. 78)
D3 MRBEISYL(6.65) HBETTUL(112.60) HREET5 UL (766.86)
D4 WREEISYL(6.22) WRAEETSYL(83.54)  MLEETTY(572.62)

T1~T9 MUK 5 23 Be B 22 T BiFA R AR, D1~ D4 ARy K35 1
B Ui TR AR SRR B B ILIE 1, 455 A Ed Dy Bk
EER

3.3 RELT-EEMBRABEKEEYY TS HEY
M
3.3.1 i osEE

% Shannon-Wiener Z2FEMEFEETEMN BT 9T X 4
BESUKAAEYI RIS I 2R O AN

H== Y (/Mg (7)
A (7) ', H A Shannon-Wiener ZFEEFE 5 n, A

TR o MR AR B RE N O RETT HOK A A

/NN
3.3.2 FMEER

Yy A1 45 B A W) RE TR 45 4 S R W 24
PRI SR, B RE S WA 2H AT I Ao A B
IR T RE 3 A3 N BE 7, [5] I 5 25 Wt 5 ke
FEVRE AP S AR R E 28 A, I 2 W SR
T B 3 AR BOR W ) Rl R R T T W A
Foft = R BMAIR T LU (T3 BETBRSL) o LR BLE
BRI Fh K BB ( Phalaris arundinacea ) 1% ML}
( Glechoma longituba) 7K 7 ( Oenanthe javanica ) 1%
AR (Cynodon dactylon) %5 , FiiF B B A D FH H
B E B ( Rumex japonicus) . JKZE ( Polygonum hy-
dropiper) G5 Mt F ( Cyperus rotundus) F1ZL ¥ 5 ( Poly-
gonum Criopolltarnm’) 4 MU B EEAR TR K
A EEE ( Carex cinerascens) (& B ( Carex neuro-
carpa) BB RFEZG (Soliva anthemifolia) | -1 A1)
AR 52 20 4 R TR 1 IR K ) i S S g R Tl 1Y
PESAFIA RE B 0 2 ML 155 2 ( Miscanthus florid-
ulu) FIEAEHL T ( Viola philippica) 55, VUK Y F
B3 T A U HE R G AR BH T Y e
H AR B FYF0 5359 77 5L ( Vallisneria natans) |5
K HR 3% ( Potamogeton malaianus) 4 3% ( Cerato-
phyllum demersum ) FIFL L ( Potamogeton crispus) 55

H 1 2 AT AN [R)RE s B P o 22 R 48 B0 S+
B, B T B PR AR T I A R L
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Fig.2 Shannon-Wiener diversity index( H) and species richness(S) in different sampling sites
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