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W E ONTHATHINE- LK RS P E SRR (Hg) AP (As) W& BEFMERMEECR, T
2015 4F5 85 AR K A RE AL 2RISR AR T 33 AN AL o | B KR B TURYRE S IE T Hg
1 As 1B, FER A E £ R BOEIENY T X LK ARZ DU b He A1 As 0= R J7. 45 - £,
ZV E K T He BN As Y B I (E 2 5 0 0.769 pg- L7 F1 7.86 wg- L7, DL 32 KBRS 1 11 28 /K A i
(GB 3838—2002) 21t , As 28 IAHT ; Hg KRR Ny 73.3% , 4 ME 2 I 2 KARMES (4-7.7 455 R 2 DUR Y
Hg F1 As B2 B4 914 0.072 mg-kg ' Hll 17.09 mg-keg™", 235 1L 4348 -85 SHfE 1Y 3.6 50 1.8 f%.TH 2L
T Hg Al As (98 BEE 52000 0.169(TH ) A1 2.11 mg-kg™' (TH) RS REDK RZVIRYIH Hg As 05
LRBS MZERERR, BX Ak He 1 As 195 42 R40(16.2—2581.9) /5 TX R ZUVIRY 0 & £ &
$(0.07—26.2) . F 2V He As SAVUR Z M35 52 B3 IEMSCHE A0 He As 7R - LKD) R 455
AR B3 B T2 RGP He As BRI E S

KR Hg, As, KUK, £YEE, AFH.

Distribution characteristic of mercury and arsenic in the
Potamogeton crispus-overlying water-sediment system of Dongping Lake

YIN Shanhong"2 ZHANG Zhibo' XIAO Yan' ZHANG Zhen' YAO Chunxia®
DENG Huanguang' ZHANG Ju'**

(‘1. School of Environment and Planning, Liaocheng University, Liaocheng, 252059, China;
2. lustitute for Agro-Product Quality Standards and Testing Technologies, Shanghai Academy of
Agricultural Sciences, Shanghai, 201403, China)

Abstract: In order to understand the concentrations and correlations of mercury (Hg) and arsenic
(As)in the Potamogeton crispus ( P. crispus)- overlying water-sediment system of Dongping Lake,
P. crispus, overlying water and surface sediment samples were collected in 33 sampling sites during
the vigorous growing period of P. crispus in May, 2015. The total concentrations of Hg and As in the
samples were analyzed, and the bioconcentration factors ( BCFs) were calculated to assess the
enrichment of Hg and As in overlying water and surface sediments by P. crispus. The results showed

that the average concentrations of Hg and As were 0.769 and 7.86 pg-L™" in the overlying water,
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respectively. The As concentrations in the overlying water samples were all lower than the class I
standard value of National Environmental Quality for Surface Water ( GB 3838—2002) , while the
mercury concentrations in 73.3% samples exceeded the standard value and the average concentration
of Hg was about 7.7 times of the standard value. The average concentrations of Hg and As in the
surface sediments were 0.072 and 17.09 mg-kg™' respectively, which were about 3.6 and 1.8 times
of the soil background values of Shandong Province. The average concentrations of Hg and As in
P. crispus were 0.169 mg-kg™ and 2.11 mg-kg™' based on the dry weight. The BCFs of P. crispus for
Hg and As in the overlying water and surface sediments showed great spatial difference, and the
BCFs (16.2—2581.9) of P. crispus for Hg and As in the overlying water were far higher than those
(0.07—26.2) in the surface sediments, indicating that P. crispus had higher enrichment capacities
for Hg and As in the overlying water than in the surface sediments. The concentrations of mercury,
arsenic and organic matter in the surface sediments were significantly positively correlated with each
other, neither of Hg and As had significant correlations within the P. crispus-overlying” water-
sediment system, which indicated the complexity of the transportation of Hg and As in the system.

Keywords : mercury, arsenic, water body, bioconcentration, Dongping Lake.

K (Hg) e ( As) PRIEC R 1k X RS A RN A2 4 SRR S U R A AT B3T3 G ) i LA R
[, RV R R BE FP R e B TS e 0 R B R, PR A2 B fERE R S TV IR M
AEARZE 116°00'—116°30" ALEZR 35°30'—36°20", Ja il iy 2= W88, AR MR piny , Jbi i, 2 e [l R ik
DX ML A P K R, A K G PR AR R TR A TR B IR 51 Ll Aok, R RNk 4 451 3 K B AR
WK He iy, BG4 55100 As AF 080 ) B 8 B 53 br v B AR, H: i XU (s K T
FUEY) He. Tk 3555 10 & DA -1 DX 350 B 1 X 3R 43 X sk R JZ DB P He  As & A He 1
R FE B A G FE B XA AR SRS - Y BTk R AT 3k 29.6%. iR A BFFRE AR T — 345
LR IATVEM 434, MY H ( Potamogeton crispus , P. erispus ) YE A H 5 AFII7K A MY ISP Fp , B 2=
8 35 WA Ik 80% LA L e KA 5.38 kgem ) A B IE R BT BIA K 7R o 8 4 g A — 2 &
SLRESTT RN ARSI RO K A He  As 1 & S0 9030 R WL ARGH.

ARS8 2 AT B K R TR T R G R RAE 430 T s BAEK R IZ VIR
Hg Fl As (%) 5 5 SO A8 [ 0 AT RRIE 3 foR A W & 4R RECERVT T X DK RIZVIRYI T Heg As
& SERE T, LU R A S KR 6 15 L 7 R R AL St R S5 R 22 AR A0

1 #5753 (Materials and methods)

1.1 FERCRE STk B

FRE AR AT R AR KRR AR, F 2015 4 5 0 R AR KOHE BRI 76 R P B 33 /N RAE A, FF R A
GPS SENL (] 1), Ha 180 DX PG e S ) i I, VS 0 b 1) — |, T A B O B, i e i A 0 X
VU RS FRRAL S A B AR T AR UCRAE S B T AR AR T B AR A TR R AT W) 2SR 4R
EK HE RBUUBIRES T 99 A SR A HLBEEER K ES TOKIELLT 0.5 m AbSRAE B KFES,
BT RN HNO, i H: pH<2, [F) A ) HI 9147 R #1448 (HANNA 85 #1300 & DO
B R FH/KROE 92 (CCYQ-2, v EI Rk Bt ma m A B9 i & R ) SR AR L HERE i 0 TR F 348
FHE S R DT REE R R AEER)ZE (0—5 om) UIEMWIAE BT H BHAS KBERI 2 DU AR 5 B A
{5 V8 SRS IR

FI AR iz 10 SC 6 2 S, R T B OROK R ik 3 i, BRI YD TS, A B oK ik
3 3, IR AORE T AR KA1 FER IR T IRAL N A R T I 5 B 1, BT 3R LR A4S TR A7 R 2 DT
FUIRE S A 0 TR, SR D72 AR R S5 2% o, FH R MR A O FH ES B B B 65k 100 H i 45 .
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Fig.1 Distribution of the sampling sites in Dongping Lake
1.2 REARIIE
KRR R T SR i, BUIR-DU IR BRI WO 5L, 3R E AP BRVE DL S 28 SR 8 ] 5 T (RIZ VT
PIRERL IR I EIK 3 Vil Vio,) KIS IR % | BRAR-DT IR IR L I, 025 BR R W 275 SR 9 ]

FITAG T i R A 2SR PG BT 96 66 L% ( AFS-933 b 503 ) 5E Hg  As &4, R TIEAR TR 4D
SEAL-FMMFE 1 A R DB A HLTT A B i SE 0 R T R AR R D Gl B AR LY
2 20% HNO, V2824 h UL L, FH L3 Pk g A RE S5 3 A28 AN 3 A TRE.

Hg As J3Hrast 2 v 23 31 2R FH M ™ 350 40 Ak BT 5 97 24 7= 1) 1 00 U 40 5 T A A 1 ( GB. W07603
(GSV-2) ) JKFRIIFYI (GB WO7309( GSD-9) ) e il v B | 32 UTA WAL i U At Bl o 5 12 A A 9 32
FIMERA R, He  As & 5t B AR X BRI 22 597N T 8% , IV IRICRAE 98%—105% Z [H].

1.3 PPk S ERE T

J TV He As 76 T8 50— B K-UUE) R 40 b 1 I AE R AE R RS R, RHAE Y & 4 R 8L
( bioconcentration factors , BCF ) 23 M &4 A KRR Z VIR He As 0O & SERE N ALY e 4 240, B
BCF JEAHYA L (T 5 ) H YRR (C,) 5 TR E (C,) TR H R E (C,) Z
H 2 58 BCF = €,/C,,, A, €, R T 40 B O W B L mg ke, €, K VP % T 4 R 1O U
mg-L™, CARZVIRYE S BIIE  mg- ke & 5 REBUE I K, R Z Y % H 48 1) & £ 5
FIEE 4 1 30 R 0 i

K Excel 2003 ,SPSS 18.0 AbF 5347 55 50 R A5 445 , iz H] AreGIS 10.2 il Origin 2015 58 iU K TAE.
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2 5 59718 (Results and discussion)

2.1 R EBEDK RIZVURPI AR T Hg  As AFFRFE

AR LR 7K D RE X AR ZK AL T AR 2k TR X 7K 2R AR B ZER , AR08 2K A Pt s
(MK IR TR (GB 3838—2002) M 2/K Bubrif ™', ansk 1 fzR  Z0°F- 1 18K He W EEH E2
I 2K ARIEFRAE A 7.7 A AR 73.3% e RAE I BUAE 21 S RAERT (ML 2) T RAE D 4.11 pg- L7,
R [ A AMIGE B R ZHOK R Y Hg ¥R, 3 7T RE 5592 R AT i (57 15 Bl I FR 57 IXE , KA 75 G i 8 4%
RAERL As YR AT IATR.
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Fig.2 Concentrations of Hg and As in overlying water, surface sediments and

P. crispus at each sampling site in Dongping Lake
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AW K He S0 B 5 TR Y Titicaca W1 (BAR T NS AIG X LR RIE | As
FE A e T L R R VR B B AK T Y Titicaca 1. 5t T A 4 4UR K B br e Al 1, 457
WK A RAEE S Hg  As W AR 20 910 33.3% .30.0%. i T T AOEA1ER, WK DO &5 4%
1, K B

TV W4 FAE SR ZUURW) He 7 IR %) + HEFR B i — SR (GB 15618—1995) 1'% | As 148
PRRN 3.0% , 53 HJEE DU R JZ DR P He As SR 3MEAY 1.5 A 1.2 £51) (0 He S B E 2 E KT
BERAE Po W 5 AR IS S ML, RIZVURY) He As A HURAFH SRS B ES T
BHAH(P<0.01) 23 2075 5K 3.6 1.8 F1 2.3 175 45 V-1 518 A4 ) S5 BRI 7 0.88—4.90 kg+m ™
Z08],SFHEN 2.63 kg-m ™ KT 2009 45K 42 % 250 I 14 AP AV e AR i R R (5.33 kgem )
5918 (3.27 kg-m™) JHHEH Hg S EME N 0.169 mg-kg™ ;As FHIEHN 2.11 mg-kg™", IR
LKA As SR 7.5 57 2R FE T 2250487 (One-way ANOVA) F W J 5 Hg A% i
BEETRZVEY Y He (98 & R As TR BERTRZVEY b As 5 5.

MG Wilding ™ X728 S RERE AU 40, 26 1 0] 0, ASBIF ST ool s | Bk P He L As 75 038 Ol w8 B AR
F(CV>36%) , RIZVIRYIH Hg As &N R 5 (15%<CV<36%) , A ULTE HE- |k 20K-TTR Y R 40
o Hg  As &8 (005 B R 128 ) 22 e A 2 o T8 | B AR RIZUURRSI He & 5 o
BEA5 R 22 21 1 5507, As S iR @ SR 22 25 1 5 S . 2ot SEHb JEAY R I, 3286 Hg  As 7
SR A S RS TR T A 1 A BOK P2 FRA X, 55 AR3 ) ks 450 B gT 4l SR o — K.

2.2 AAFHIVEERT He As AR EERIE

R KA RS BA — 2 EERES, TR KR E SRR M EERECRT 1, U
T E AR E SR HA — NIRRT, 8 RBUNF K R 1 5 4 R TS e AR A BB A
RR

AR TR LK He As 19 8 R A0 B3 i s, HVE Fl 43908 16.2—2464.3 1 36.2—
2581.9, ¥{H 5510 609.1 F1 385.7 (ARK AT EERZE) S uMEERBIIRT 1,12
Xt KA RAE S He As B4R B A%, BEB B0 13K He As & 4ERE i, B &2
K Hg (As 5 3¢5 6] — SR AF A, TR 2T0keeh He As (98 & REUH 280K, SUAR BN BCF,, >
BCF,., YA B E K He MW B EERE 1 KT As, WA XK b He 15 Y« AT BRI 2
HEJJ.

TR RZ VIR He i E R B FEE 0.07—26.2, {H Ny 4.2, X R E X R)ZDURY
He A R &G TT , BA =B E SR SR Z DU As 05 4 2807 0.02—0.29 Z [a], ¥{H
4 0.19, B HEREEY /N 1R E X RZVORYI As IR LB RS, KA B & B RO H T
K H He  As 10 5 86 22 B0 -3 20 25 R JZ DT (10 5 42 228000 145 £5 511 2000 75, B AT 0L, 755
Xf K He  As A EAERE ) W88 TXHRIZ VIR A & 4, LI S0t Bk P He F1 As B B H)
B e T, X P RESYE AR UK ALY , v 7250 W ik b 3 42 8 1 3 AV oy, A& & 7K 7K Hg | As
T HIHAR RN TR ORIV Hh H 4 8 D02 19 & AR RE 1 AN 260 oA T RO DK U
Hg As B HERE I AY 28 A8 30K, SARM LK  RIZVIFY T He As & 19 25 W) 22 7 2 B
— k.

2.3 FOFIE- DEUK-UUBY RS He As & A DCHE b

HARGE He 1 As FEARF-WITE 5 - L BDK-DIR R D INE B4k, XHZ R G He As 5 it S B
TR FR BT T Pearson FHIEMESMHT. W 2 FE7R , LK DO SR H Y He 5 Z M7 7E i & 1E
KK FR (P<0.05) , X AT T A KR, B8 B K DO ST, fEdk TH F X Hg oo &
&4 LEK DO 5 KT As B R EFRMICKER (P<0.05), FEKS DO & & ] ALK
M Fe (1) A g AR S R A, NI XTK T As JCRAWSRARITRE S1, BATBREZCR ™ ; sbah, HiE 48
S8 BRI ST 2 I K AR A A KT, T B K T As DG 2R T T st A LR P i X B K As
TCRHA —E BBRAIEH. RZTUY D He As SH VLT & &2 (035 2 B A TR R 200
T BT & 2 mT ()92 S R T B 4 8 O i A LT 4 B B — B 4 A E L, S T iR
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Fig.3 Comparison of BCFs of P. crispus for Hg and As in overlying water and surface sediment at each sampling site

F2 FRFMIE - EEDK-TURY) R G TR AR E Y Pearson FHICREL
Table 2 Pearson,correlation coefficients of mercury and arsenic concentrations and physiochemical properties

in the P. crispus-overlying water-sediment system of Dongping Lake

N K EQANIR ALY THEE
M Overlying water Surface sediments P. crispus
Parameters

Hg As DO Hg As oM Hg As
A
s/ ( J:%/K) ~0.009
As/ ( Overlying water)
DO/ (1K) b
DO/ ( Overlying water) 0-030 0.414
He/ (RIZVIEY)
0.056 0.125 -0.130
Hg/ ( Surface sediments)
As/ (RIZVIH)
-0.309 0.109 -0.114 438"
As/ (Surface sediments) 0.438
OM/ (RJZVLRW)
-0.124 0.166 -0.324 437" .596°
OM/ ( Surface sediments ) 0.437 0.59
Hg/ (H155)
0.036 0.252 3520 -0.220 -0.022 -0.066
Hg/ (P. crispus) 0.352
As/( B
o/ () -0.172 -0.021 0.280 -0.395" -0.184 -0.221 0.242

As/ (P. crispus)

WAEY L/ (HRE)

Biomass based on wet -0.151 -0.246 0.495* 0.128 0.143 -0.034 0.242 -0.182
weight/ ( P. crispus)

H.n=33; aFmR P <0.01;b F/R P<0.05.

Notes: a Correlation is significant at the 0.01 level (two-tailed) ; b Correlation is significant at the 0.05 level (two—tailed).
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Hg Fil As 7ESH B~ B /K-UURRY R G0 h 19 0 i 2 AR OCHE:  iX B T He  As TTRAE X R R EB AL
B ZE iR S - D EDK-DIUBY R P EH A R EB AUz A SRR m | b 2 IR # e &
K pH A, AR R A S KRR BE R R4 G, B 2 3R B8 N R S EOLE B Rt L e 22
PEXF 28 SRAE AV X K AR )Z TR He  As A& 5 R EGHAT Pearson A CHES T, 45 R0,
FONF B K AR ZUITRY He 095 45 250 (8] 2 B 2 1EAH P (r=0.480, P<0.05) , X H KA1 JZ
DO As B 5 42 RECZ IA] S0 B 2 EAR CE (r=0.568 , P<0.01) , iX UiH] Hg  As 7EJH - A K-TTH
YR G B —E ST LU AR A RS EEKT DO Z A7 EN B E IE MG LR (P<
0.01) , A UL BE7E A=+ B BRI Al 1 35 82 kA b DO & (H I SR AR Wy 5 B BRI R 2 TR
Yrrh Hg  As & 1 2 [ 3400 5835 M 6 M (P>0.05) |, X AT BE 0T He  As A B0 T 32 1.

AR N UUKAEY , v & 4 BK BB T 4 B IR, Deng %67 F 5% 22 W 0 s vl f s
£ Cd .Cr,Cu Fe Mn Pb 1 Zn %55 4 J& B R RK AR, OO BBIA S, 3880 7 #a A AR it Ry
A 8 s YR KU R L, AR R B R, BRI AR ) S A 3 B T B i R S5 kAR AR , AR AR
ST A R I R X AR AR B R TS G

3 %% ( Conclusion)

(1) 00 7K As DO &5 B ¥k B (b 2K A 5E & i) MBSk bR, He #ARF N 73.3%;
B RN RIZUIRY T Hg As FH S BN B ES T ILARAE L 50, 02 i S E 3.6 51
1.8 1% ; TR Hg Fl As & 853 92 0.169 mg-ke™' (TH) Fl 2. 1bmg-kg ™' (T 5 ) , B 25 8] 25
K.

(2) ZR - %t BB K He As 1R 2 6E ) i PRI Z DR & 4, B 4R A8 1% [a)
AR SRR X K He il As EA R RUERREN XN RZVIRYI T As AHA B ENEE
YEH.

(3)Hg As 7ETH - [ K-DURY RGN Y0 BB AR (B AT K MR ZE DY T He As
Y AR R A ()34 5 S AR S U IR RS 50 &2 2t TR it — A AT IR AT
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