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VAR TR

AL, B AR Al

Q. ZRFHERFRFEFRTFR LB LK 246133;
I ABARERP E T LEHLBE AT TELALRE ©4 ¥R 246133)

TEE R T2 PO VIR A Ty 0 o 4 g V5 R AR R XK A S e e R E T BRI R T MR B
3NN Y 75 A LIRS A BB A S IR E F R SO T RS T M E S JE As.Cd,
Cr.Cu.Ni.Pb Fl Zn % 5 i FUE RT3 FI) FH H 2 BL4E 002 Al Hankson ¥ 8 A2 25 RURE 48 B0 #3130
VAl T AR TS ARG A S RS . S5 IR R EWIIEA 1R As Cd.Cro NI Zn M R B B EH T
FTFMABEY; T ESBNIESHEESFRR, REB W MES LD Cd M As T 858 & &5 5 R
0.19 mg/kgM1 10.68 mg/kg, H (5 L4351 24 35.59 % A1 46.28 % » H Al 70 25 4B LA 5k 5 25 O 3= 5 i A3 B0 A 7 2k
ARG EEFY Cd 5 R E M TEA SR R 5 T HAM 6 Fon R R XK iEw HIEEERE SR
DA 55 A1 SR W SR T R K B W 0 B 4 U e R A XU AR 2R RT 4090 102.03.95.72 1 190.65 , 1 52 i A
B ] ) s N g e ) PO A W= B e Rl g R R RN 5 P A 0 i w14 B NE SR T D= 1 NP ]

W b R 4 R 3B Rl RS g
KRR A s R I AR AR S AR
HESES X131 MERAR RS A

HRJRE KM BEERT 5 g/cm® WITK,
TR L E SR A (As) VR CD A (Co) L%
(Cr) i (Cu) 7R (Hg) VB (ND 85 (Pb) VB (Zn) |
B (Mn) 5 10 42 Fh , 31X 26 50 R 78 85Ik B2 1 AT LA
HAMMAERER . RETTREREAKDLTITER.
RS5O 3 A ] A 0 R (20140 e A 4 4 4 e
ARG A AR, 2 EA 19.4 % 198k b + 15 32 5|
AN TR PR 28 RO [ R s s e, v o 4 J s Y i 2 R
. Cd. Hg Ml As 19 i 7 88 b5 R 50 5 2 7000,
1.690.2.7% , iX Se 5 4 J& 3 2R IR T 5 K HE . 0
TR R 43 T 16 R A2 30 3 i A0 AR 24 A0 TS 1% 2ok 4 ]
N R R (B PAF45 . 2018 5 BRAE BN 45, 2019) .

A JE A W R AR ) AR R )R R
B 9GRS A HL A 00 114 A 285 AU M | 3k S R
PEARL S BATH & BEA DG 8 5 e IB S8
EAESE.2019), Tessier ¥ 2212 31 % A1 KK 2 b fE 4
J57 Jey 4 Hh A9 BCR 4 B0k & H Ai i H 5 1z 1Y 8 4
JBIE A 43 87 J5 15 (Tessier et al. 1979; Gambrell,
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E£WAB :FRARBFIEETH (41907334 s LHAE 1 RFL#
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1994 ; F R %5 ,2007), Tessier L IF R EES
JBITER o3 ] SRS R TR Eh 4 A A VR AL P 4
B HAIE G B MBS 5 MIEA; BCR #2£H
b3 e e R N o By L] RS NN B P SN [ =
S RE S 4 MBS . R, BF5E R I K -
IR G E SR & B JESRIES S pH. £
HEA BB (SOMD) 45 M AL P 5 | A 49 o Jg 26 78 45
AHOC (IR BH &% 45, 2015a; % A 95 45, 2019 ; 4 B 5%
2017) . PRI, AR5 42 T 1Y B R AR 285 0 A X
TR 4 Jm ok YR L O RS MR AN AR W 0 B AR
S i DT 1

071 Ry S B8 ) N VA Sl N P | A 55 L S
FRGEFNMIA AR 25 R G R SR % DX A 7 g R
W) AP o WA Y — T8 R AR BB, LA E S
(0 A= A5 IR 55 T RE L T TH A RN R TS Gk L AR )
i A KAR Y5 X AR W RV 2 PR SE (Venkat-
achalam et al 2005; 443572 45,2010), FLMRFE
BN 305 2l R 1 o 4 i £ 3 ok ) A DXk A
Hi K T ER A B85 v, DA 52 o 35 b K T AR ) BR B
rhE G Jm YIS A B AL R AR (R A 3N R G T i
BB P58 TR T, 4 R — 8 1Y R B8 KU (2% e 45
2019 FARAAF.2019) . H A K 50 IF 58 5 T A9 2
T 1 7K 0B A 5 v B 4 SRR L 0 ) A
DX 3ol T 4 Je AR AR B A A5 XU, 7 A 98 4 G A D
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A W % T3 ) JE T T8V A 1 TR 4 R Y A RRAE
B 5 YA HEAT T W ST 4 GE (AR AR . 20105 B B
H4,2014)

A7 R 2 POUT VLI 1 b 3 RIS e 42 R
FRAEFEAT TS, Qi 5 25 45 (2011 F 5% 26 B i
W Jerh Cu Ml Cr W9 & R8s, AL LA E & 08 1
TG YL AR B s F I 2 4F (2015b) BiF 5T 3 B 3
S R A+ G R AR AR — W R (R I
T8 I 451G 5 X AL R 45 (2018) BIF 98 6 WA Jg B Cd
B i FA 970 R T S S SRR VL TR R i 1 A A
T, 3% BB AF 5T 0 T2 DU VT IR IR 3 1 A 78 R G %
S PR T G SO I X 4E BR U VLT I b W
VT T b 1 3 1 T 4 S A A R A A i A HfE
I, ASHIF 5 198 B22 PR T U 380 9 —— o SR L3
T AN B W R BIE S 4, o A A g
& )8 O RO ASRRAE, R Hh 52 RS B0k R e E
AU F8 BOE R 3 WA W) Ry T s
ARVEANA: A5 3 LA 00 10 s ) 2 A RO B AR
KA FK 7= 2 A PEAG SR AL R S

1 #MHE5RFE

1.1 HRRFEREISFH

B2 DR T U VLT R 4 R G A AR ORI T
RV Ui M X 32 DX 0 T T Rl 2 X 1
i AR 15~ 17°C , 24 FHFERT & 1 300~
1400 mm, & 2= 2 W iy il , & 2 K0T 4 ™ %€ Ot 2%
01.2003) o B8 T ) 35 4 0 A A R B TLOK L HE K
FY P DU R OGSk B — AR RO W L 2T
1) Al SR A W AT AR O B R ORI R L R 4
1B ) 0 el R R L B IO LR AR E T
BORKAIZE S (R A, 2015) . 3 AN IIIA RIS TR 2k S
Hom#k 1 el 2019) .

1 HEHXFHMKEHNNBEZSH
Tab.1 Limnological parameters for Pogang, Caizi

and Wuchang lakes

Eizton % 52 HT W i =30
i/ km? 22.7 146.3 107.5
FHKE/m 2.76 6.54 3.94
% KK /m 3.10 7.70 4.90
IKAE/m 12.50 14.50 14.50
WA AN R 5.8 18.8 10.8
KA/ km? 346. 0 3234.0 1083.7
EKE/m? 0.62X108 9.57X108 4.23%108

2019 4 7 -8 H . RELERBE M E T fnik
4T it R 0 VRS AT b SRR L S T T 3k O TR A

BURE ) A DX Sk A SR B ) 1) 25 J Al 5 e Y5
IKAEPE B KRG T E R R VA HE 5 D RIEIX
(D) R R Rk B TG 5 A SR AR X 43 il
£ F30°36" ~30°41" N, 117°07" ~ 117°11'E, 30°42’
~ 30°47'N, 117°04" ~ 117°09'E #1 30°14" ~
30°19" N,116°43' ~116°48'E, P RFEIX K HE 5
AINRFEIX (5 m X5 m), 7E/NEEIX A IE 7B 4 AT
R AL 3L 5 AR 0~20 ecm RJZE LI
et K 5 A HIEM ARG BRERN 1 A/DREKX
PR A R B IR WA R4 25 MIRA 1A,
X AR AR KT, 2 B I A B R R AR A
BT WHE R ik 100 B 4 5 %5 B A SRS & .
1.2 TEHERSWHE

SR FH R LA 3 ) 38 pHL, AR R A S
PO 5E A LR (SOMD & (81 H.,2000) ,

HERR PRI 0.1000 g b3 XUk i J5 9 4
TER R KN HNO, - HCIO, — HF & H
fife I o A H SRS G 45 B & 5O 3% A ( Thermo
Fisher Scientific ICAP6300) | 52 4 3 £ & v (1) fif
(As) R (CD 8% (Cr) VAl (Cw) L8R (ND L5 (Pb)
BEZOSF T M E SR ITRN e, WE SRR
P+ HERE S (GSF - 3 F1 GSS - 5) VAT AR DL R =8
FIREHEAT BT 2 1

BRI FILE TR Tessier H P #H 4L
P, MEFIAREL 0.1 g B A, BB A 8 mL
1 mol/L MgClL, %W (pH HJ 7.0) . %I T # 2 4R %
1T hEE, BEW AN af 22 8 35 (EXC) s 2R )5 ) 25
Oa )RR E PN 8 mL 1 mol/L. NaOAc &
WOH HAcES pH A 5.0), ER T EZEY 5 h
Je Lo b3 RN A B R ER 45 G A (CARB) 55 =,
)0 5 W AR SR TP i A 20 mL 0.04 mol/L
NH,OH « HCI(# 25% Z &) - 7£ 96°C i i Wi &L Pk
6 haEs, LR ARE AL
(RED); 55 U, [n] 850 J5 19 2 FE5R & b im A 3 mL
0.02 mol/L HNO; i1 5 mL 30% H,O, 7£ 85°C f&
RMEEEY 2 ho A 3 mL 30% H,O, 7 85°C
fEIR W2k 7% % 3 ho Il J5 M A 5 mL 3.2 mol/L
NH,OAc(20% HNO,) , = T #2:#2%0.5 hf5 &
Ly BT WED A LA COM) s Fe i 10 B0 A 9+
FEBR T in A HNO, +HCIO, +HF #9318 B 14 & %
WIH AL B AT 45 21 5% i S (RES) .

I B A 5B T & 8 8 3% 4 (Thermo
Fisher Scientific ICAP6300) € 7 4 J@ L E MY
5 MIEA.
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Fig.1 Location of the sampling point in the study area

1.3 EEEFTRIEMFE
1.3.1 M EZRHEHE  HBERBEOERAUFIEA
REE S Eb R A B F RN THER A SR e (5
FH5 R B 5828 3 55 &R 256 % T8 7E N (Mller,
1969, i+5 A .

C; } O

I =log: [1.5><B

KO, C, REEJE S 2= ML (mg/kg) ;B
JE TR T 1 2 LR AS BIF 50 B2 004 V3 i 1l
HETE R BUE (FR45,2012) s WA 1.5 2 AR IR
e sh A AR /AN N s A AR . H R AR EUS
PR RE S HAFMARUER - 2 T o <<O B, BTG5 5525 0
o<1 VREIGGEY 1<7I <2 I, fi &5
o2 2L o <3 I PTG B 5 2 371 <4 I
GG 4TI, <5, {54 I, >5 I, &
g,
1.3.2 #AEAEASNEIE B E  RH Hankson ¥ 7
H 25 XU 38 8 (The Potential Ecological Risk In-
dex; RD) (Hakanson, 1980) i # & 4 J& 15 4« 4R 4,
WOITES G TR R YR E L

FEHE L 5L PR N AR R Al R R A R
JLR ML fEHE R, 5 8 T 3 &8 1Y A W) 2 1R
SO o filE ARG PPAN 25 SR S O AT . RT A TH 30 A2 T 3%
RANE

-G,
Cr=pgi @
Ei=TiXC} ®
n n n Cln
RI=2 E/=2X T:><C;=ET;><B] @
i=1 i=1 i=1 n

KOH.C, AEEEMIE Y REG CL ot 5
4 Bk B SE A (mg/kg) s B, HILE n IS I
{8 SR 28 048 T O 3 7T SR (E (BR % %%,
2012), RKOH E; KA 4 )8 9 W e A 3 KUK
REGT, A5 E 4SRN EE Y R E Kb Zn=1,
Cr=2.Cu=Ni=Pb=5,As=10,Cd= 30 G % 4%,
20200, K@ RI N HFEh R ELSFEEEES
NS

R VB A 25 AU 2R 0P  + HE  4 JR S Y
Y (% 2) L W AR BOAS [ W0 36 10 45 4 M i 4 R i
YR
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Tab.2 Classification standards for determining the potential ecological risk index of heavy metals in soil

A 25 AU 5 5 B rh &g Cigdl AR5 e
MRS EL Er<<40 10<<Er<<80 80<CE7<(160 160<<E7<(320 Er==320
LA TRERI RI<{150 150<<RI<C300 300<<RI<C600 RIZ=600 —

2 HEREHW

2.1 3NMAMER TEEBAERSE

- R RN AT AL R R e - PR i i
M E B bR AR & R AR RSB
T (3 75 805, 2017 MR 4, 2020) . A HF
T 3% W S W L SR 1 IR R B T I Y A ) R pH
3518 (6.0140.29),(5.7940.09) F (6.33+0.15) 5
SOM %43 ) K (23.38 +4.66) , (31.11+3.92) Fl
(40.0345.27) mg/kg., ®RE I pH 1 SOM i
TR RN SE M (P <<0.05) , H T RE 4§ 3
RS R LS E SR S RAES ST
I A R 22 5
22 3INMAMETTIESSERERE

L TER i INE < o 1 BT =77 B Bl w3 N g
AR LR 3. TEPTA RAE S BT, Cd S i
] 4 380 15 S (H N RO VL i - A R Y
SOME B TR R B A R Cd
AR VLUE R B 4 JE Y R 1Y 2.60.2.69
M 5.19 %, Cr.Cu Ml Ni KM E LR 5
(EAVTHE R R 3 4 w15 e (. B W +

5 Cd 2 - 375 g RUR i s (Y 1.8 A, H A +
BT R A i 4 PR BT T ik H b 1 S e X
W 45 AR E (GB15618 — 2018, pH K 6.5~7.5, H Hf
PR 5 HAh) L 318 B 5 X 48 0 4 J V5 Y R A
B.O3AWamEd i Co 1P & LR
F25 R EBIMEW £ HAL 5 Bt R As.Cd.
Cr.Ni.Zn ¥ 3 & T 35 7 Ak ) (P <<0.05),
23 3NHMIEMEG TEESRESEE

3AWIAMNEN L 7 M E &R 5 MBS
FRAFR G 20 & R 2, 3 AN A
Cd WAl A8 He 2 B B AR 2 ) L SR F T Rk B
WA+ A R R 4y B 7 10.34%6.,20.43%
M 35.59% , sE WA RIEPRY As &Rk
46.28 %0 » Hofth JLFp 0 2 19 0] A8 B 2 B B AR AR HAIK
FE 3 AR 0 7 A 4R DR IR AR 2 A A
LT 0, RS T W R B 0 A
g Pb. Cu W R A LT &0 & &40 ok
29.01%.31.43%.,25.22% F1 24.04% .20.58%,
19.09% ;i E WK Cd & itk 18.80 % LM TR
PRI S, 3BT Cr.Cu.Ni Zn
{14 5% 1 A5 B e A e, R Cr BT N9 58 78 285 43 )

R3 BEHMXFHNMRKEMBRETIESECERAENE
Tab.3 Characteristics of the total amount of heavy metals in lakeside belt soils of Pogang Lake, Caizi Lake and Wuchang Lake

W Eisgap As Cd Cr Cu Ni Pb Zn
F¥MH/mg « kg 10.29 0.27¢ 34,26 13.10° 13.02¢ 23.91% 59.91#
1 2 W FRUfEXE /mg « kg™ 4.04 0.07 8.93 3.71 3.38 7.30 14.62
A5 R % 39.27 25.22 26.08 28.33 26.00 30.55 24.41
XM /mg + kg 3.73¢ 0.28% 25.55¢ 20.83¢ 9.97¢ 21.72% 65.05
T PRifE2E /mg » kg! 1.72 0.07 11.91 19.18 3.54 7.15 18.40
A5 R % 46.07 26.98 46.62 92.11 35.53 32.93 28.29
A /mg « kg™ 13.06" 0.54® 50.01° 23.26" 22.740 41.13% 93.96"
) E FRifE2E /mg + kg! 5.69 0.19 4.58 2.62 1.56 6.00 9.05
55 28/ % 43.55 35.90 9.16 11.25 6.88 14.59 9.63
o E TR T R 9.7 0.103 66.6 24.1 29.6 7.9 71.1
3 CRARTTe e A Ry e S 9.4 0.104 69.4 24.9 25.0 25.9 53.2
GB15618 - 2018* * 30 0.3 200 100 100 120 250

TE : W30 P 580U 1 /NG 7 R R 2R 7] — Fh 4 8 S0 R WIA Z B AF 78 3 22 5 (P<<0.05) . " KR E LT R H R /) (h E R
B 19900, 2 A PR b o FARC b BREE T AR A ] b 3 Y XU B bR ) (GB15618 — 2018) . pH 2 6.5~7.5, H P 5
S HAlL

Note: Different lowercase letters in the same row indicate a significant difference in three lakes at the same heavy metal element under P
<C0.05. * indicates the soil background value in China from Background Values of Soil Elements in China (China National Environmental Moni-
toring Centre,1990), the type of soil is tidal soil. * * indicates the soil background value in the soil environmental standard-risk control standard

for soil contamination of agricultural land (GB15618 —2018), pH is 6.5 = 7.5, and the field properties are others.
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it T 8520 800, BEHHTE 3 ANWIVA L BR T A 24 TEBAUEFEIETINELELENXER
WA Y Cd A As B A AT R8s Ah, HoAtb )L T 2 T8 5 - 0 R S 9 0 v - S AR T
ol o 4 Jam #0  B A M D) B SR M B Y B R R HEER T ENMRMEILE 4,
R4 HWEFTIEBEUEFEESLRAENEXME(n=25)
Tab.4 Correlation of soil properties and heavy metal content in lakeside belt soils

of Pogang Lake,Caizi Lake and Wuchang Lake

WA e ELEE As Cd Cr Cu Ni Pb Zn pH
Cd 0.536" 1
Cr 0.633" 0.089 1
Cu 0.594 " 0.349 0.733" " 1
5 Ni 0.533 * 0.207 0.356 -0.042 1
Pb 0.424 0.369 -0.332 0.443 -0.041 1
Zn 0.250 0.599* -0.130 0.378 0.167 0.578* 1
pH 0.249 -0.179 0.194 -0.110 0.253 -0.110 —-0.104
SOM 0.599 " 0.552" 0.388 -0.198 0.101 -0.198 -0.264 0.233
Cd 0.560" 1
Cr 0.685" 0.281 1
Cu 0.587" 0.218 0.622" 1
e Ni 0.683" 0.202 0.455*: 0.363 1
Pb 0.385 0.387 0.545" 0.343 0.307 1
Zn 0.622 0.597* 0.615" 0.385 0.154 0.496 " 1
pH 0.344 -0.286 -0.133 -0.259 0.166 -0.348 -0.122 1
SOM 0.571" 0.601" -0.287 -0.213 -0.211 -0.189 -0.198 0.375
Cd 0.761* 1
Cr 0.811" " 0.646 " * 1
Cu 0.695 "~ 0.305 0.813" " 1
T Ni 0.723_" ‘ 0‘17’2 0.740*: * 0.807 " * 1
Pb 0.456 0.885"* 0.713" " 0.507 " 0.278 1
Zn 0.497 0.032 0.699 "~ 0.717" " 0.204 0.578" 1
pH 0.138 0.108 0.014 -0.007 -0.072 0.189 0.022 1
SOM 0.625" 7 0.622 0.428 0.183 0.256 0.045 -0.204 -0.150
e " RIR P<<0.05 BASGMER . © " 0K P<C0.01 BEARSCHE 2,
Note: * denotes a significant correlation at the level of 0.05, * * denotes a highly significant correlation at the level of 0.01.
oo BE HTH

(=N =]
=3 (=}

s
=

EL /%
Percentage

I E W As Cd Cr Cu N Pb  Zn
W1 r—1r- 1 . BEeEER
Heavy metal category
80
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E 5 EA S
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Fig. 2 Characteristics of the heavy metal forms in lakeside belt soils of Pogang Lake, Caizi Lake and Wuchang Lake
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pH FIA ML AT A e 45 55 1 58 PR AL 7 X% +
BEESRMSEAAEEEN, BE 4 A, £
AR E 3 AWM L As Cr & i
FIEARC, 5HALLF T R OCHEA B3 X RUH
BL X 4k As B Cr B2 R 3, X &
FAEFRRIESMET A PG & A ThRE R 5 )
MBI B ERE. 5 As B Cr BAE%K A A
B RN (ERT-4,2013) Wi S BUX R T £ 1
A AE A B i A 1l T R Y T S A Y R
flRCE 2>, 3 A A MER LIEP K As 5
Cd.Cr.Cu Fl Ni % & & % EAMH5E (P<<0.05), L
SRR E W R B E A (P<<0.01);Pb 5 Zn & &
2 IEA DG (P <C0.05) 5 22 1 ALk & W 0 i 4 +
Hh Cr &5 Cu Ni,Pb Ml Zn FHIEM X (P<
0.05), FHIIX L6 T 4 J& 78 W V5 4 A7 76 A 7] (9 75 G
TR 5k BLAG A1 [5) ) 1 #% M43 (Sundaray et al 2011),
2.5 3ANEGAMIET T RMIBEGETEN

) 3t SRR ok X 3 AN B A 45 SR A0k
5. Cd 78 3 AN YA 15 G, Horp i 52 00 R 3% 1 1
SRS KB W e B g, Hf LR OT R
LR TR E WA Pb R Zn 22 TS Y CE R /DN
F 0.5 LISk HABAR S TCT5 4 . X UEE 3 AW,
REWWTG R R L, o Cd 5 BN &,
2.6 INHAMETS TIEESREESKEIEN

FFH Hankson 78 7€ 4= 2% XU 38 B0LE 3F 1 2
S - R R B I A M A i YR

x5 HMEFTIEESEMERBHETINER
Tab.5 Geoaccumulation index of heavy metals in
lakeside belt soils of Pogang Lake, Caizi Lake
and Wuchang Lake

TEFK WERUEH  REH ETHM RAW
As I geo -0.54 -2.04 -0.20
wwmE KEk KWk Kk
. T 0.78 0.78 1.72
U mmmm mmER REER RREER
Cr Igeo -1.64 -2.17 -1.06
WWms ksl KWk Kk
] I oo ~1.55 ~1.25 ~0.69
s EER EER KRR
, T oo ~1.56 ~1.98 ~0.72
N mwemsm o xER xR EEk
Pb I geo -0.75 -0.90 0.07
ERsms EER KWk REER
Igeo -0.45 -0.34 0.23
M mmms Ewg RER BEER

F 6. 3 NWIIABIER LR 7 R ESE D,
Cd T3 YL ¥ A8 A5 08 3 f R 761 2 350 R0 2 - 18 W40
g B 0 RS R R OO S vl = 1 R R e e L R
sRZTG gy, HA LA & 48 As.Cr.Cu.Ni,Pb
Zn B R 7K B AR A%, S R B e X & 3
HERE TR IES R -2 BT
ek B Y A JE 0 A AR S XU FE A RT 4
102.03.95.72 F1 190.65, X Uit B i 2 Wl A1 3 1 )@
TREESEHRKE MREME THEESR
15 YK,

Fo WEW XFTHNREPHMEFLIEESEEEESRE TN T

Tab.6 Potential ecological risk assessment of heavy metals in lakeside belt soils of Pogang Lake, Caizi Lake and Wuchang Lake

JAK: 98 L Wiy As Cd Cr Cu Ni Pb Zn
e %5‘;@] 1.09 2.64 0.49 0.53 0.52 0.92 1.13
e KT 0.40 2.65 0.37 0.84 0.40 0.84 1.22
HR R R . - ) -
B E 1.39 5.21 0.72 0.93 0.91 1.59 1.77
i 2 38 10.95 79.13 0.99 2.63 2.60 1.62 1.13
S IR 1 o
" KT 3.97 79.43 0.74 4.18 1.99 4.19 1.22
TETE XU 2R 2 IR -
HE W 13.89 156.39 1.44 4.67 4.55 7.94 1.77
" i S i) 102.03
% P 4 i 1 -
25 KU 45 5 R KT 95.72
25 R SR
o =¥ 190.65

3 iTig

TR W1 5% 45 (2015b) B 52 2 W1 5 + 1 38 BF 1 1+
e H 4 )8 Cr.Cu.Mn.Ni.Pb il Zn 0V & 53 5
A 64.93, 27.90, 515.60, 22.96, 19.32 Al
77.58 mg/kg. @ TR T WEN G LIEE S B S
W, SRFWINEH A A Cu A Zn A TRAATE S
A3 AT LN R BB DA A S i o &L RS Cu,

Zn 435 i SR 42,55 % ~62.40 % 1 40.75 % ~
71.18 % (BKE A5, 2017) , AW 55 45 S 3 1 W ) 1 ol
+HE P Cu A Zn 1Y 5% A 4 5k 56.63% A
69. 49 %6 , & B 32 181 Y Hhy JR] 100 4 18 55 30 AT 2% b X
T AR A — B X B KR 10 AE AR B
MRS A S B BESCEE . AW
A BT b E AR AR SR ISR
FEAML AL TR — KO, SRR A DU Y



2021 £ % 4 s

FELZREBHMNEN LREL RS ERMEIEA £ S REIFN 73

Cd fF- 3 5 1i 0.310 mg/ke. 1T 2B #1547 19
T Cd i, UK A B R BLS . Cd 19 4
T AAESG T

ZAF R T IR BRI T Uk oK 3R A T
PR A ST S T8 B 45 R Kk SCAR
I SR A T W A2, o A P S5 D 3
7 1) 243 (8 Al b SR A W T DR IR S 0 X
AR TS e i R LA, 2014) . TR IR R T
AR ] P S ) U HE AR ) S R A T
T BTG g SR B BRI Cd 55— H
FEAE 3K AT B J2: R T A5 S W SR R AR A N D A Tz
WL G 20 A3 AF e A 1R K T 58 2 858 e - T K
FH v it JH B B FE AR NS h & A — s [y Cdy e
1308 2ok ) 95 7 2 o DX e A B SR ) L S Bl — R
gy Cd R BR A W e o 7R R A A DX A A
KA Al KPR AR Y A T AR A L X S S G T
Yy ORI Z —, LB W B A — 5 i e 2E
BEH. BRMTURY PR Cd 153 JLM LR
4 A 2518 F e R (BR324, 2011) 3 5 A B ) )
il Cd WA 2R 25 16 T fie KB T 58 4 2R — B0 Ui
W VR Dy oK i 52 5 2 o IXC, 2 DO AR P )
TAEMEENRZ —, WL FRRR T —L4R
B W14 i 15 m B K DX T AR SR K B TRy Cd i
QeARIRE N 7= X n] B 5 i B W) I8 XA A
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Characterization of Heavy Metals and Assessment of Potential Ecological Risk in
Shoreline Buffer Zone Soils of Anqing Lake Wetland

ZHAQO Kuan'?, WAN Xin', GUO Zhan-chi', LI Ming"?, ZHOU Bao-hua'"*

(1.School of Resource and Environment, Anqing Normal University, Anging 246133,P.R.China
2.Key Laboratory of Aqueous Environment Protection and Pollution Control of Yangtze River

in Anhui of Anhui Provincial Education Department, Anqging 246133,P.R.China)

Abstract: Shoreline buffer zones protect lake water quality and serve other important ecological functions.
Anqing is a prefecture-level city in southwest Anhui Province and the Anging Lake wetland is comprised of
the shorelines of three lakes (Pogang lake, Caizi Lake and Wuchang Lake) running along the Yangtze
River. The aim of this study was to better understand the pollution status of heavy metals in the wetland
soils and support efforts to protect and conserve aquatic ecology in the region. The soil levels and geochem-
ical speciation of heavy metals in the shoreline buffer zones were determined and the results were used to
assess the pollution status and ecological risk. In July and August 2019, 75 soil samples were collected
from the shoreline wetlands of the three lakes. The total concentrations of seven heavy metals (As, Cd,
Cr, Cu, Ni, Pb and Zn) were measured by inductively coupled plasma-atomic emission spectrometry and
their geochemical speciation was determined using the Tessier sequential extraction procedure (exchangea-
ble, bound to carbonate, bound to iron and manganese oxide, bound to organic matter, residual). The pol-
lution status and ecological risk were assessed based on the geoaccumulation index and Hankson potential
ecological risk index. The total concentrations of As, Cd, Cr, Ni and Zn in the lakeshore soils of Wuchang
Lake was significantly higher than in those of Caizi Lake and Pogang Lake and the speciation of the seven
heavy metals varied significantly. The concentrations of exchangeable Cd and As in Wuchang shoreline
soils were 0.19 mg/kg and 10.68 mg/kg (35.59% and 46.28% of the total), while the residual fraction was
the dominant form for the other six heavy metals, particularly Cr and Ni (>>80%). Both the geoaccumula-
tion index and potential ecological risk index of Cd were significantly higher than those of other six heavy
metals, and are dramatically influenced by human activities. The potential ecological risk indices for
Pogang, Caizi and Wuchang LLakes were generally low, with respective values of 102.03, 95.72 and 190.65,
indicating a slight risk in Pogang and Caizi Lakes and a moderate risk in Wuchang LLake. Heavy metals in
the lakeside belt were attributed primarily to agricultural non-point source pollution. Our study provides a
scientific reference and technical support for the scientific management, environmental protection and secu-
rity assessment of aquatic products in lakes and wetlands along the Yangtze river in Anqging City.

Key words: lakeside belt; heavy metal; geochemical speciation; ecological risk



