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Eutrophication of Lake Water and Microcystins in Common Aquatic Animals in Dianshan Lake,
Shanghai YU Xi"?, GAO Hong-mei', WANG Xia®, LI Gui-fu', YAO Xin-min' (1.Qingpu District Center for
Disease Control and Prevention, Shanghai 201799, China; 2.School of Public Health, Fudan University,
Shanghai 200032, China). Address correspondence to GAO Hong-mei, E-mail: ghm-qp@126.com + The
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Abstract: [ Objective | To evaluate the eutrophication status and microcystins (MCs) pollution in 2013 in the Dianshan
Lake in Qingpu District of Shanghai. [ Methods | From March to September of 2013, we set five monitoring sites around the
Dianshan Lake based on its geographical and functional characteristics and collected water samples and aquatic animal samples
once a month, covering wet, normal, and dry seasons. The samples were evaluated according to quality of surface water category Il
stipulated by Environmental Quality Standards for Surface Water (GB 3838-2002). [ Results ] The average turbidity was 10.73NTU.
The average pH was 8.42, the average CODy, was 4.98 mg/L, and the average ammonia nitrogen was 0.82 mg/L., respectively, meeting
the corresponding requirements of the national standard for surface water category Ill. The total nitrogen and total phosphorus were
2.98 mg/L, and 0.17 mg/L respectively, beyond the limits of category lll. No max values of the detected indicators exceeded the
limits. The quality of water showed a distinct monthly variation. The average MC-LR and MC-RR during the monitoring periods
were 7.02 pg/kg and 10.14 pg/kg respectively; MC-RR was dominant between March and July, and MC-LR was dominant between
August and September. MCs were mostly detected in mussels and spiral shells, highest in Hypophthalmichthys molitrix (25.1 pg/kg)
and Carassius (21.4 ug/kg). [ Conclusion | The Dianshan Lake is mid-eutrophic. MCs are cumulated in the aquatic animals in
the lake.

Key Words: environment monitoring; eutrophication; microcystins; bioaccumulation
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PTAEN , ZZRFEHLRI N I8 T 52 1L X KI8T
JROK BTSN, DIARASVE L) & B SR b Fie s i R
V5 YR , I R UE L) S AR IR B R AR
ARG . AREFT T 2013 4F 3—9 X% 5 IF J /K i %
SEWEIN, YRR E B FRAR D 5 TR A WA XN
FKAAPRNERFERERNE, DT
FERF KA T AR P A XU .

1 MRE5A%
1.1 RAR LA

MR SCRRARE , 254 T Ll s B8 A i X
A A, TR X B S A K BRI A, A ) e T
W 7K bz g WL oK EE AR HA oK
i shdg . KU AR . Gk, FElg ., oK
RVENY . FEF KK
1.2 SRAER R Aot 5o R 4R

SKRERFE] R 2013 4E3—9 A, 45 H RE—KFE,
BN W 55 B3 R 4B 8K KR o 4T B /K SR AE
B R 24 50 m, o FBR U SR K 25 R 4R WK 2K
FE o SRAT B 0 55 08 LIRS K 1 (3—4 ). ok
(5—6 A ) FFKIA(7T—9 H ). XA [R5 H K Rf
ISINASTE A7), 24 h PEERGS

(7] s SR A2 U LTI H (9 7K A A R o R s Ay o Wi
WA= 1% G2 R X N A RAR DL B R7K A48, DL
EEEISFIK BRI oK fa (it | e | Efa ) R
RSy T R ) o L A R fillf 5 5%,
Bj250.25kg A b5 B2 5%, BEA505kg DL by MR
T E R -2 455, IREAE 2kg UL b I 1049,
FAMRETE 0.5 kg LA Iy IRAKHRMG 2 kg, JERAE 3341
WA REA
1.3 3 B oy ik

P 5 LA R A 3% AR = okae, ELR A K )
WIKAE R IEOK , e B GB 3838—2002( M2 /K #1155
Jo AR )2 B 3 K T AR o (R AR bR ) R4 77K
JEPEA o K E Ry pH A L AR T R A R
SVEFIRRE o AR A R AR AR P S B R A R AL T
A LR I 0 ) s 3R (3% — RS A 7
Rt
1.4 FE34H

TE WX SRR NS00 2 AN 45 SRk T sl . Xt
SO FE AN DA (B AOR A, AR BT il 14
WE E TG, & FaE T 8E 2 a2

BN SR8, IF SIS ARG X o4 i FHE AN
HF i 1ok TE S0 B ARG 45 SR R BF BBORE i A2 0, A3IE
BE ] B W R AR A R 0 R T
ET
1.5 %t o

18 FH Excel 2010 & 57 L T 84% , S A SR 5, XF
KB RN A g W 25 SR A T G A AR AR L R
B, {8 SPSS 17.0 Geit btk , Wimigh At
K S BOMARAE 22 A TITAR o XEAS [R] A 453 W 0 sl 25
KB IR 287 22 0 LU . R 37K HE 0=0.05 6

2 HR
2.1 REEW & pH R TALH

2013 4 3—9 J1 4y, Y& L5145 Wl w5 7K 5T pH {75
B4 7.55~9.30, Ay 8.38, ikFbruE; (i
HIAE4 A6y, 5930, M PRERRE; ARARE HEAE
3AMy, 755, F A ZESA G2 L (F=22.59,
P<0.01), &1,

F1 2013 £ LigHiE AR KNS pH ET M ER
Kk 3J1 4J1 s5J1 eJ1 7)1 8J1  9J1 MM + bRifiE
JEWE 7.64 912 7.67 806 865 845 825  826+0.53
KBS 792 923 771 893 9.07 845 836  852+0.58
7] LRI 790 930 7.71 853 915 873 841  853+0.59
2k 755 9.04 770 853 804 812 823  817=0.50
KA 761 9.16 7.70 9.00 896 824 825  8.42+0.63
Hyfi - 772 9.7 770 861 877 840 830  838x0.54

[ 7 ]k 3% GB 3838—2002( 1 & A FF I il B AR )M 2 . Hik A £
K pH 36 B 3 6~9, #: F=22.59, P<0.01,

22 AR EAE T A EIRE T

VE L4 A R MR B R 4.98 mg/LL, iR FIbR
WE; 6 00 Wi 2 5 e 6.38 mg/L, I AR ERR (R 5
5 A I EIRARAE, 4.03 mg/L; AAEA I i
I AR FE B, 9 4.64 mg/L. 45 H 18] 2% %4 G it
X (F=5.92, P<0.01), W32,

F2 203 F HiFmEUMAE RIS EEEERETHER
(mg/L)

KFER 3H 4R sH  6HA  TH 8H 9 M = bRz
b 3 528 469 403 594 477 486 602 508=0.71
K Eigshly 504 570 443 562 490 487 470  504+047
Wb 480 557 443 574 506 546 458  509=0.51
Skt 547 616 405 638 435 446 458  506=0.93
pS Ul 512 418 413 566 469 431 438  4.64+057
Hyfi - 5.14 526 421 587 475 479 485  4.98+0.51
[ 14K 48 GB 3838—2002( H1 & AP 55 T B AR )AL E . Mk AT %

HELFELERMEHN 6mg/L, +: F=592, P<0.01,
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2.3 RRE M &R R T O

?’”Mﬁﬂﬂ?i’abﬁ?ﬁrﬁ_@mgzmgm R FIRAE
e B BAE 3 7 03 B 20K IS A5, 385 2.12 mg/L,

AR PR ERRAE s 45 s W R DA oo o i Bl H B
Wemgs L9 A Oy B, 7 A Ak BAK, 45 H (8]
ZERAGEE X (F=5.92, P<0.01), W3,

F3 2013 F g LA R KN S S RIKETER (me/L)
REEAT 3 48 sH e 1A 8 9 MMH = briEE

eI 094 077 041 093 054 065 113  077£025
K EiEZhY 053 045 021 094 054 056 1.82  0.72+0.53
W 062 053 021 106 032 041 157 0.67+048
Aokits 212 067 049 084 067 075 157  1.02+0.60
FOUR ] 183 083 048 076 032 033 198  0.93+0.69
Hyfh 121 065 036 091 048 054 161 082+045

[ 1K 4% GB 3838—2002( 3 % A F 45 L E AT ) AL . kA%
Yok B AR RME A 1.0mg/L. +: F=5.92, P<0.01,

2.4 RE M &k BTG LT

HARWEIAE AL, AR W a B F(ECA 10.73NTU,
e (S BUAE O A sEid s, b 26.10NTU; ik h
3AGHK Fiz g Wil i, S 2.08 NTU; £ 1 ] 22
SAEGI R L (F=3.04, P<0.05), ¥4,

F4 203 F EiEHELBARESENSmETHER(NTU)
RAFE A 3H 4A sH 6A 7H 8H  9H MMH + triEE

eI 239 11.14 465 1850 13.60 11.80 26.10  12.60+8.04
K EiEsh 208 915 432 937 887 9.05 1020  7.58+3.09
Wirpue 548 1350 432 1920 884 914 13.00 10.50%5.15
2ok 1130 11.80 971 1860 1030 1120 13.00 1227298
FOU Pl 6.80 6.64 1950 1030 945 978 12.60 10.72+4.38
g 561 1045 850 1519 1021 10.19 1498 10.73+3.41

[ 7% . F=3.04, P<0.05,

2.5 KRB EE REAE L

W g R o, BE il 3—9 ] BV R B R
(2.98 +0.88 )mg/L; I fmy {BL H BUAE 3 1 i 0 I 00
4 6.00mg/L; I ARMEMIE HBAE S H K Fizshyg,
H 126 mg/L; S PRAERR (A . £ 7 ) e A 40
¥R (F=4.07, P<0.01), W#S,
2.6 FEMEE EBETACH LS AT

W 25 5, U 1L 3—9 ST () SR Uk B
(0.17 +£0.03 )mg/L; fw i {H N 0.24 mg/L; HARAE N 3
Ay, 0.1 me/L; ¥t bnifE R, #5 H [\
WEI A geit- 225 ( F=5.88, P<0.01 ), WL 6,

*R5 2013 F EiEWRLMARE
RFE R 3H 4H sH 6H 7H 8A

RS RERER (mg/L)
Of Ml = bR

TEWE 600 225 257 312 198 343 325 323133
KLz 412 569 126 146 139 199 187 254170
Wb 333 219 199 300 1.64 281 254  2.50=0.60
UK 585 339 427 315 233 343 384 375+1.10
KA 432 274 38 258 178 258 215 2.86+0.92
Hyfi - 473 325 280 266 1.83 285 273 298+0.88
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*F6 2013 F LBt AR AN S SBHRETLER (myl)
KRS 3 4H SH 6H 7H 8HA 9H Ml + b
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KEiZEg 010 016 017 016 021 021 018  0.17+0.04
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MLl 0.14 012 018 017 016 015 016 0.15+0.02
Hyfe - 0.12 016 015 0.19 020 0.17 0.8  0.17+0.03

[ % 14K 4E GB 3838—2002( 4 % A4 R EARE Y 2. HF A %
ARV B R E IRME 4 0.05mg/L, +: F=5.88, P<0.01,
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f e R A R SR R, IR E N
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FI B EE R MR B 48 5 o TR, A /s i
#E3—7H LA MCRR HL#FZE, MCIRA
—EWREE, HA LA AR REWEIN 2 o 11 8—9 H L
MC-LR WILHaER, W7, £ 8,

RT 0B F LBEWRUSAAREYELSTRERERL

(nerke)

- Tk MC-LR MC-RR

MU ppestyc B s BERK R 9
it 6 5 376~745  4.69 0 — —
6 4 3.74~25.10  5.04 2 8.56~9.08  8.82
g7 3 3.28~556  4.41 4 2.04-21.40 245
g7 7 3.52~1457 812 3 2.87-467  3.52
2w 7 6 4.62~12.57  7.65 4 3.19~5.97  4.15

#z8 2013 F LiEWiR LMK EEYERNRERSEER
EHERBER (ngke)
HE 3H 4H s5A eA  7H  8H  9H HMH = ki
MCLR 337 314 394 276 301 1065 948 7.02

MC-RR  7.85 975 1027 1632 168 3.02 428 10.14
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