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Abstract: Concentrations of cadmium (Cd), lead (Pb) and arsenic ( As) in submerged macrophytes, the corresponding sedi-
ments and water ( surface water, pore water and overlying water) of Lake Baiyangdian have been determined to investigate the pol-
lution and distribution characteristics of heavy metals in sediment-submerged macrophyte-water system and heavy metals accumula-
tion ability of submerged macrophytes. The results showed that Cd, Pb and As concentrations in surface water meet the standard of
Class I of Environment Quality Standards for surface water ( GB 3838-2002) , and no significant difference was observed in heavy
metals concentrations between different regions. Pb concentrations in overlying water is greater than that in surface and pore water,
while As concentrations in pore water is significantly higher than that in surface and overlying water. In addition, results of geo-ac-

cumulation index (Igﬂu

) and potential ecological risk index (RI) showed that, heavy metals pollution in sediment in the pattern
Cd>Pb>As, with Cd coming up to slight to partial severe pollution and media to extremely strong ecological risk while As is still
clean. Further, heavy metals contamination in sediment of different areas decreased in the order of Living and aquaculture area>
Sewage residence area>Fringe area. Among the samples of submerged macrophytes the concentration of heavy metals were decreased
in the order of Ceratophyllum demersum>Potamogeton crispus, Myriophyllum spicatum>Potamogeton pecinatus. It is worth noting

that heavy metals concentrations in submerged macrophyte display obvious positive correlations with nitrogen and phosphorus con-
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centrations in plants, which means that nitrogen and phosphorus may enhance heavy metals accumulation of submerged plants.
Keywords: Lake Baiyangdian; heavy metals; water pollution; submerged macrophyte; geo-accumulation index; potential

ecological risk index
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Fig.1 Distribution of sampling sites in Lake Baiyangdian
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Tab.2 Degrees of potential ecological risk corresponding to the values E' and RI
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Fig.2 Concentration of Pb and As in surface water, overlying water and pore water of different sampling sites

( Different letters indicate significant difference hetween heavy metal concentrations in water)
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Tab.3 Pearson’s correlation between heavy metals contents in surface water, overlying water and pore water
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Fig.3 Contents of Cd, Pb and As in sediment of different sampling sites

( Different letters indicate significant difference between heavy metal contents in sediment of different sampling sites )
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Tab.4 Contents of available heavy metals in the sediments of different sampling sites
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Fig.4 I,,, and potential ecological risk assessment results of heavy metals in the sediment of Lake Baiyangdian
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Fig.5 Contents of Cd, Pb and As in submerged macrophytes of different sampling sites
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251 AN G REFESRBELE WA XN TUKAEY) T B E SR 4 57K i H 4 s W BE 22 [A] A A G 1
SRR S TRTAMBE IR T3AA N Cd \Pb As & 2 A B AFTE R 225 TE ARG E £ (P<0.01) , LW 3 Fh 42
AR SR AT [ DA 5 TECREAAR N P 5 S Rk TR KCR B K T Ph ik B2 M7 7 1 35 B o 5 TE AR G OC
A HR As S EUK P As W Z BIAFAERIDC G R TR N 3 Bl G )& &5 1 5 DU b i Jm 4 A
AR R Z MM AAFAEAN R IE 2R (AR AR I ), W AR A B S 44 Ph al 8 3= 2830 1 3 135 [ /KA
WS T Jl3 e MR 1T OB VAR R BT 9 th WA b 3% T 4 IR 1Y SR B o TR R, L
WA T SOEENTE SRR Cd Fl As ZAMUAFFER 35 EAHCOCR IR # AN B Cd Ph
TR IEAIOCOC R s ST AR 25X 2 RO A Y 1A P9 3 4 S &5t 5 /K R AR v o 4 ) 3% i 2
AAFAE R FEMRKZR (LRI

%5 EIRRVUIR S K1 G 8 & LA HCEE
Tab.5 Pearson’s correlation between heavy metals concentrations in

submerged macrophytes and waters of Lake Baiyangdian

AR WA Cd AR Pb  MIF As MK Pb HIZOK As [EIBRJK Pb [IBEK As LK Ph LK As

JHE Cd 1 0.471 0.522* 0.223 -0.554* -0.257  -0.474* 0.374 -0.353
¥ Pb 0.471™* 1 0.727* 0.382" 0.172 0.433" 0.140 0.577*" 0.174

JH As 0.522* 0.727 " 1 0.358 -0.274 -0.065 -0.313 0.504 ** 0.058
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252 UAMMAENELR S A HEENMEXKE 6 W RN G Jm & B S KRR
ACBIESE NI A2 T 32 X BRUTK A4 oK f DUBLH) TR B B AHOGAE
VU TR B A B KA Y R N T 4 Tab.6 Pearson’s correlation between heavy metal
JB Bt AR A P LA B A 8 e e ORE contents in P. crispus and nitrogen and
LEHL 52 6 I3 T phosphorus contents in the water and sediment
TH BN 4 )8 & 5 Y K TN F1 TP & WEOEE KK Kk DB IR
A ROKAR TN R TP e B2 22 8] 4 47 70 1 2 35 1E Ww ™ W ™ T TP

MDA CHUPTIRPY Cd Br Bk 55K U TP HOUBR o 0y 274 0,689 0,500 0,305 0.126 0.212
S AR AR S8 S RS UIB TN FUTP ey, 533 0,562 0.914% 0.862-0.208 0,360
FRZ AR (AN Pb S8 e Ae 04747 0480 0.675° 0.464* 0.027 0.311
YUY TP &8RSN s i T 52 Bk KA Y)

PP IR TSRO R i FURAE TR RE A R MR ES RS S

PRI SRR 4 i 9 R N 4 R S B R R B AR IRARFITUR Y R L B B AR G

Kot GERFEH] RN €A Pb & B SEY AN TN Tab.7 Pearson’s correlation between heavy metal
FITP e AE B o 52 TE ARG (E N 4 contents in C. demersum and nitrogen and

& S i 5K RIUR T TN TP S R phosphorus contents in the water and sediment
A ICOCER. e mT UL 0K AR % i 4 TR 1 I St ¥ Kk KR UURY BURY
W2 oKk bR B B R SR AR B SR N I T N TR

PR AT B 2 412 15 VT K AT 4 %o o 4 TR 1 T i A Cd 0.601% 0579 ~0.153 0282 —0.181 ~0.223
S BT O R R ESREE T LCE A AE o bl 0.438% 04350 -0.132 0.138 -0.279 -0.185
R A ROR B i 0 BB B S5 e I A RS 49 As 0,169 —0.057  -0.302 -0.410 —0.024 —0.315
85, 55— 7 I, ] D SE i R T 4 B AR A
PRI TR AE T A A B 1o %o T 4 T AT 33 17 s e, 4 v 3 2 A AL 2R 0 (A 8 5 7 L & TR B
E WA SEARE TSRS TR T S 48 B 7R A e ok
TEARMURE 45517 L I AMIAT P RS A5 U A AT LA 25 7K R OsIRT (i3 15 1) 1 28 1K 7 T 2 3k
HRRRT Cd Ml . gz WA AR 3R A0 T 20 o 3K el % 25 57 T 0 A B 5 O, R R R A A
FER R, X E &R AE AR R R E RS AR S B, N i — S A B R X 4
BAEVURY— UK — K IR R G TR 5L B EH .

3 &it

1) FIVEVE 10 RAEX MK Cd (Pb As ¥R EEHIFF G FRIE MK 1 ZOKTbnifE , RIRIRFEX 22 58 0 3%
K P R BE 2 R T KRR BK AR K AR P BTG R AR 1T As FRIA AT BRK ik B 10 3
1o T M RN K, T K ok v As (19 2R R

2) Hb RFFE OB E S G EHR RS R, AR DR 2 B — S AR Cd F1 Pb {53, Hodh Cd V5
YRR B, O R R VS Y, SR A G E RN, As . VIR E AR TS R R
IR K PR FRE X > Y15 XS TE N G IX., F B2 IR TS YL 2.

3)4 FrylK Y T 4 3T Cd Ph A1 As & AR RE F7 R0l , OO SOR BRI 3, B 16 IR 728 & 4 ik
TR, VUKEYARNE SRS E S B BEr B8 TR, /B8 R v et A P 3 4R 1Y
B
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