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Fig.1 Distribution of the water quality monitoring

sites in Gonghu Lake
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1.2.1 A& 2008 4F 12 H,2009 43 H .6 AF19

A& FRAKFE TR, 23R a( Chl-a) SR AN ERTE N &
(4 A0 A %, 1990 ), TN, TP F1 COD,, 4% H&
GB3838—2002( M1 3 7K J5t 5 s Ml ) B A2 1 Jy vk kAT
e
1.2.2 #Fipfisn 2008 4F 3 HF16 H X FliEAi )
HEAT 2 YORAE, b PRI AR ) o st K FERAE 1 L,
10% E-aF FVR I 22 J5 e 46 22 30 mL 5k, [R]Afff
FH Secchi #3370 5 7K 1433 BH %
1.2.3  AAE KLY 2008 4E 12,2009 4E 3
H .6 AF9 A&HAT 1 WCREUKAEAYI RS, RAFE
B AR B A~ SRAE AL AEL ) 55 B RN AR, RS 5
~10 PMFEJF (0.5 m x0.4 m) , FHAHFPIERHER & . id
SRAETT NIK A AR S A () .
1.3 #iEaiE

LA B TRRESIRBOT A :

TLI( Chl-a) =10(2.5 +1.086InChl-a)

TLI(TP) =10(9.436 +1.624InTP)

TLI(TN) =10(5.453 +1.694InTN)

TLI(SD) =10(5.118 —1.94InSD)

TLI(COD,,) =10(0.109 +2.6611nCOD,, )

TUI(X) = S W, x TLI())

AHLTI(R) WL EFRRESRREG W, 58 )
PSR B TR RS HE B AR AL ; TLL()) 5 )
SRR EFTRETEEL

TLI(Y) <30 %% & 7% ( Oligotropher ) ; 30 < TLI
(3) <50 H1E FE (Mesotropher) ; TLI(Y) >50 & &
3% ( Eutropher) , Hif1 50 < TLI(S) <60 2 ¥ & &35
(Light eutropher),60 < TLI(Y) <70 & & &I
(Middle eutropher) ,TLI(3) >70 ¥ E & 3% ( Hyper
eutropher)

B AL 32 R B Ge 2 Oy i B
KAEEFI ] Origin 7.5 BKAFFI Excel #AFHEAT

2 HREHH

2.1 KERTH

3R FLEMIAN KR ALK 2, TR
th 4 BV XSS e PR K A& H TP A COD,,, 2
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R AASZENT 3 45T A5 0l 1 K AT BRI BE L AR
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1779 FTLAE TP BR7EHXGHE 9 H k3 1 26K
FrUESh , HAx ¥ 1y IV 280K ; COD,, BRTE 12 A 94
BEUHS A1 S s iR 2] IV Ah, oAl 3 o 253 453
TN & H7E 6 H YA i T R B AT i [ 5 KoK
TV ZEnifE, TN MAR IS ™8, 12 H TN 5 5 Kig
REAG , 45 B2 R HE XS s o 22 T 28K 5T, (OB A R
FIVIIKET; AR a Fratfe 3 0 R 2w T A
ZET IR E) 273.169 pg/L,
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2 RGAERRERECEM IR LR, K
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XT O KR 3 450 I 1 2 A, 3 AR
LB 8 17763 J& ,6 HRHEF| 8 1] 82 J& .
6 HIRira Y B m T3 H,6 AF 3 H 45N
306. 1 x 10* F1165.9 x 10* 4~/L, Hirh & i 185 55 i
LRI 119.7 x 10* F165.63 x10* 4~/L, 3 4t
FINBERE] A5 Pl 2R3 l] 31 A Wi BE T 11 A, 4350
i R 42.45 % 29.25 % F110.38 % ; 6 J] 4%
PR TBCRIE N, 3k 62 Ffr, i BFPELY 40.52% , HAR
HREBETTRIEEE T, Al S R Y 30. 07% AN
11.11% . 763 AF16 /Y2 YR, KBBURE K
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Fig.2 Seasonal variation of water quality in Jinshu Harbor, Tianji Harbor and Longtang Harbor
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Tab.1 Main indicators of river water quality of the findings and classification
] - Chl-a/ SsD/ TP TN COD,,
B S . - SR r— R vr— S
pg - L m W/ mg - L 4 W /mg -« L Fana W/ mg -+ L a3
2009 4 4 B 256.358 +12.82 0.988 £0.05 0.115 +0.06 v 8.09 +£0.39 £V 5.274 £0.51 Ill!
35 FH 38 330.196 +16.51 0.633+0.03 0.124 +0.04 v 8.592 +0.35 £V 5.680 £0.51 Jil|
T HE s 232.953 £11.65 0.575+0.03  0.106 +0.01 \% 5.617 £0.28 £V 4.764 +0.24 1
2009 4 4 B 9.613 £1.15 0.458 £0.16  0.146 +0.01 v 4.521 +1.09 %V 4.539 +0.18 I
6 i FH X 9.178 +1.42 0.393+£0.29  0.109 +0.01 v 3.878 £0.75 %V 4.011 +£0.12 m
IR 9.230 +2.89 0.583 +£0.23  0.134 +0.01 v 2.460 +0.979 4V 4.255 +0.28 m
2009 4 4 BTk 4.063 +£1.80 0.836 £0.40 0.057 £0.003 v 0.839 £0.05 I 4.476 +0.48 m
9 H FH X 5.978 £1.28 0.450 £0.12  0.012 £0.01 I 0.973 £0.12 I} 4.087 +£0.65 I
To dvE 17.754 £2.77 0.908 £0.33  0.166 +0.08 A% 1.162 +0.69 I 5.304 £1.59 I
2008 4 4 BTk 5.405 +£0.98 0.400 £0.02 0.119 £0.098 v 0.422 £0.18 I 6.155+0.28 v
12 A FH X 9 3.528 £0.14 0.300 £0.07  0.110 £0.01 \% 0.354 £0.01 I 6.153 £0.31 Y
o HE s 4.000 £0.43 0.400 £0.24  0.074 £0.10 v 1.261 £0.19 v 5.983 £1.28 1
K2 ZEEFKRSEBETEER
Tab.2 Results calculated by integrated nutrition index method
it 1] b2 LTI( Chl-a) LTI(TP) LTI(TN) LTI(SD)  LTI(CODy,) LTI(3) R
2000 4F 4 Brik 22.695 11.135 16.088 9.432 3.781 63.13 R IR
3 5 FH 3 23.427 11.367 16.270 11.013 3.945 66.02 SR
oyl 22.418 10.872 14.984 11.357 3.555 63.19 I E SR
2009 4 4 Erik 13.201 11.866 14.327 12.170 3.447 55.01 B EEST
6 Ji FH 3 13.067 10.975 13.863 12.708 3.173 53.79 R IR
o Sk 13.083 11.603 12.486 11.305 3.304 51.78 RE RS
2009 4 4 ERik 10.710 9. 000 9.233 10. 025 3.416 42.39 g SR
9 5 FH XS % 11.827 4.110 9.679 12.229 3.215 41.06 R
T hE s 14.974 12.250 10.217 9.730 3.793 50.97 R R IR
2008 4 BT 11.536 11.242 7.149 12.648 4.123 46.70 g SR
12 A FH A8 10.302 10.987 6.620 13.672 4.123 45.70 g SR
Ty HE 10. 665 9.802 10. 464 12.648 4.061 47. 64 g
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Tab.3 Dominant species of phytoplankton in Gonghu Lake in March and June

WES 2009 43 H 2009 4E 6 H
WP 4y UG ( Cyanobium distomicola) T AU ( Cyanobium distomicola)
Cyanophyta PR 2T 4k 35 ( Dactyloccopsis acicularis ) V8135 ( Oscillatoria lacustris)
/J\}*i;?%F Chiorella ””l“g“’”s) . /INBR P ( Chlorella vulagaris)
LRANFER S ( Stylosphaeridium stipitatum) , e
N . ) . . H F ¥ ( Selenastrum bibraianum)
GRHEL] SN A 8 ( Chlamydononas reinhardi) o
o . FRACH: ( Chlamydomonas globosa)
Chlorophyta PO EE 5 ( Scenedesmus quadricauda) " e . .
y Lo %5 GNHEPE ( Oocystis borgei)
A ¥ ( Selenastrum bibraianum) SR Palmellococeus miniatus)
PU A -+ ( Crucigenia quadrata) NARERA Paumediococeus mumaius
BT FLHR /N3 ( Cyclotella comta) IEFFT 8 ( Synedra acus)
B: ﬁ“ﬁ: byt L0 T3 (Asterionella formosa) JEFARET AT 3 ( Synedra ulna)
aciliariophyta H < BT 35 ( Asterionella japonica) JH LR W3 ( Fragilaria brevisriata)
] s P S EK ( Botrydiopsis arhiza)
- L% TR 2L ! > e N
Xanthophyta A2k ¥ 2 P (Tribonema affine ) N 24 355 ( Tribonema ulothrichoides )
S| H 5 Fa % ( Chroomonas caudata) I [ 34 ( Cryptomonas erosa)
Cryptophyta i 385 ( Cryptomonas erosa) H. B W % ( Chroomonas caudata)
F4 IEMEEREKEEDEYE
Tab.4 Biomass of macrophytes in three rivers g/ m?
A B[R]
ik 2009 4E 3 H 2009 4E 6 A 2009 49 A

SEDE TASE RSB

adtl DgHE Rl Atk IDgHE EE

B AEEL Cabomba caroliniana
413 Ceratophyllum demersum
THUIRIN R 38 Myriophyllum spicatum
T Vallisneria spiralis

M-S Hydrilla verticillata
iK% Elodea nuttallii

Z55% Hydrocharis dubia

YR F-3% Potamogeton malaianus
Lo Spirodela polyrhiza

MM Salvinia natans

Z% Trapa natans

=B T Alternanthera philoxeroides
JRHR 3% Echhornia crassipes

P2 Phragmites communis 549.8

4010.0 150.0 210.0  3917.0 4010.0 4010.0
1044.3 244.3 543.4  1057.3 1044.3 1044.3
477.3 47.3 501.3 177.3

1110.7 981.7 213.7 117.7
203.0 213.0
97.7 197.7
90.3 290.3 191. 4 94.5
60. 3 80.3 180.3 81.3 98.8 130.3
2102.7 102.7 3102.7 1104.7 2102.7 1304.7
1361.0 1361.0
82.0 109. 3
836.0 136.0 1836.0 836.0
1537.0 2248.0 1137.0 1958.0 837.0 1379.0
632.3 437.3 832.3 938.6 645.7 1433.0

TE:2008 4 12 ARIERN R BUK ALY, RIV ;R rp s BIR ARE R o

3 it

3.1 FFKBEHKEEEFLRR

WAL S B TR BE XK X 3 55
S A =S FR K AT VAL, ST K IR M
TG A AR ) LTL(S) {5 40 ~ 70, -5 H
52.28 &K PR AS 22 K, 3 H ik B P
BEFRE, FEG AR SRS

AR LE RN, T [E K rh AL FIK Y
SR G A 2.5 mg/L DIR, R IO 55204k
WAS RS BT 3 mg/L, T — SRR/ N B
SR, Al LT 8.3 mg/L( 4%, 1990)
— PNy KR G I B SRR I Ay s A
W >0.2 mg/L, B E >0.02 mg/L, ARKIFEA
3 HAEREMEXGH TN B 8. 0 mg/L; S &
i L T S AR, 42238 AE 0. 05 mg/L D) |, #
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M, T KRR AR RE SR AT RO E IR 6 AR 79

TP KA I A 5. B A S =283 A
MR R a WBE IR R A .

SEMK AR BRI E RN R 22T E A5
YL N A AR TR TR A N YRS g (B,
2010) . 34, RRUIED W R ROKIEES RS
WA AT Y T 2 R L AME R Y.
JIF¥E Je 3 25T 4 A . A BEUS T E PN 11
Z JE R A TE TG K RER 43 HE AT I8 5 FHOE s ]
TE WA RS0, B T A A L (] el 5 5%
BEFRFA IR , KBTSz A b T U5 RN £0 37% 55 8 S5 15 YL 52
M A 5 s A s Y] T T A0 3 A AR L, BEAS TE A 7 L 7K BT
FEZ RN T IS G5
3.2 WilKiEME B RFEY S B FE

KRR BN E I8 R AE Y 2 — R I A
(R ¥,2007) , TFiF s SE B BE TR 45 40 Ko Fis
Pedgn O PR K BT 2RI —o A et
5, TR BRIV T 30 x 10° A/L BRI 3075
F:7 .30 x 10* ~ 100 x 10* 4~/L KrhE s, KT
100 x 10 A/L I R & 5 72 8 (RiR 86, 1997) o &
M, BT A R e 38 5 R 0 LA 20 55 2 1 A2
A TE W RE ST, [l — A P 34 e 2o AT DA S Bl AN []
BRI, R T B A A K R PE M R bR R A 5 IR
(G ARANEE ,1990) o B 5% 38 WY Tl 2 38 7K 42 1) 345 1 91
Rl 27K IR >20 °C,7K4& TP ¥ 0.1 ~0.8 mg/L, TN
WeRE 2.5 ~3.5 mg/L, LA Kt B V4 0 1 o7 B 32 2% 1
A F T e 5 H A B2 50 4+ (Chen et al, 2003)
X DT M ) PR A R R R R E SRR R IR
BT RAE BTSN, BB ME I 5 A W
B OB EROK 7K BT BE AN R 52

PLAFD 5 5 TR RSB N O R — M 4 i
FT—2E S el 1 —3 PSR W T —h B
FESE T —hE B SR AR ] SR R B AR
] B —HE B (B R ,2000) . 5341, ik
SEIRIK I ST KRG, ik B 2 R 2K AR I L A
B SR BT W A K B RS (AR
45,2009) o ZKUEH 3 ST E I AR P DAREBED] (4%
BETTFE B £, CAFTEK AR, H 3 A6 A
IKIRIGALF & EFRIRAS X AR PR b AR B X B 7K BT
BT TE U
3.3 TuivkiE M EAE KB K EE Y S R AFE

PR, RAUK AP AN EF RIS 24 Y,
A TRAE B 25 5 K AE A o A A AN ]
XK IS S M AN [m] o 5 Rk R AR K A A6 )
TR YUK YIS 2 |, AT RE 2 H G 77 SR v B A Y

JEAH Z— o EEEAF (2008 ) AT FE R, RALKAE A
P NP S SR ERA R . K AR R
W R B RN LB A% i 2 I8 P, X T B 1k 7K 1A
HERA B R S & F AR B SRk
FETH R, T KR AR | ' HE i JEE AR R R A (] L, 98
AR A= ARG S IR R BORZS T BE
S P EUKAE SR — A N, I R RE 5 L T K e
BAL . =S K AR S R AL B R SR L fE
A L5842, o 88K AR AR )RR AR i S 40
KRR A7 5 FRER O BE T35 , & B A1 m] i
PRI A s 2 iy 25 K A AL 1) 0 A 0 ) A
PRERSEAN M 2554, DA T R A 7 A= 958 58 il R o B
BUHLAE(1997) HFFE R B, UK A A oy 55 I BRI
SRR EEIAT IR, IR, 42 0 AR AR AR )
BEIS I v il O A ] B A T R G, 3R K AR Y
FIAHRE S o 23033 (1997 ) BF 5 35 W1 it € 1 ) D 2R
BALL T HABSRIGEALRE ST, T DLORUE I
2RI 7K AR AR AR A B R P AR S T BE S CHL A A 1
Zefko MM Van 5 (1999) BF5E K BL, 46 i PR RE M %
B R IR A, ARG T R B A S
T3AN K AR K S5 A B R i 2 BAE XK A
55 1 W B TR 4 A2 90C I 25 T (2% S0
1997) o AU KB, 4 B 2 F B3R B A1 0L 35
A, A 5 1138 2 Bl R o S K AR AR ) AR Y
S .
3.4 HRMEEEFRNUMNETEENE

LT, TR I A4 X 7K 5 2 4R 0T 1R 32 5]
JEUH, EETS YR TN A1 TP, JEH TN 5 48/ .
DU KPR DX P Jor RFIAR 43 A 8 4 T RS
Qe e TR Qe A DT o s K K
Jot, PR BRI itk 22 4 IR T EL T 2008 4 1 -4 A
X ORI 4 EE AU L IBOK 10 AT IR B VR T U, i I
T HYBUK 1 — 04 X ORI X SR i A &
TR XM PR EIR X, Sl A, 4 AL
POK F B FOK AT T e, HLE 83 AR T
R 2 , SR IE TS R BOATIAR ™

DU YRS A 2 oo K PR st K s
FIBCE ASCHE . PR P R B, BAR ST K IR 3 5%
T TE A O R A B i AR AOR (H R 260 T8 —  Hop
AL 90% P AL H BT . X AR — K AR A
TS A5 1 S i AR 25 R G AN FIK o 3%
o PR, IR /K Pt i) A A 5 TAE & FIC
IKARE YRRV | T A RO R Wl A, A f
A 25 R GG K B ARA 142
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(3 ERIEIHAR  FHERFRIEE AT
G I , 368 3o 5 K 10 5 1) 0 K AR R N S
PRAK AR 5 1k 2 32 7K FITT KR AR WAC /K A4 ATk
N T A RSB R T R A A Ak A A
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Nutrition Status Evaluation and Eutrophication Control Measures
on Water Source Area of Gonghu Lake

WANG Yang-yang' , HUO Yuan-zi', Qu Xian-cheng', MA Jia-hai', YAO Yao®, DING Shi-ming’, HE Pei-min'

(1. Shanghai Ocean University, Water Environment & Ecology
Engineering Research Center, Shanghai 201306, China;
(2. Chinese Academy of Sciences, Najing Institute of Geography and limnology, Nanjing 210008, China)

Abstract ; Using field survey methods, conducted an annual survey of water quality and macrophytes in Jinshu Har-
bor, Tianji Harbor and Longtang Harbor in water sources area of Gonghu Lake, in Taihu Lake in 2008 —2009. In
March and June, the phytoplankton samples were collected. The results showed that Gonghu Lake water resource
areas had a greater risk of being eutrophic. The major pollution indicators were TN and TP. The annual average
concentration of TN was 3.094 mg/L, TP was 0. 112 mg/L. The water Quality and nutriture were evaluated by In-
tegrated Nutrition Index Method, which use the Chl a, TN, TP, COD,,, , and SD as the main water quality indica-
tors and the phytoplankton data as bio-indicators. In March and June, the water quality was in a eutrophic state,
which in March reached moderate eutrophication [ LTI () = 64. 113 ], and it was in moderate nutrition
[LTI (¥) = 53.526] in autumn and winter. The total density phytoplankton in June of phytoplankton was signifi-
cantly higher than that in March, which were 306. 1 x 10* ind/L and 165.9 x 10* ind/L, respectively. The mainly
species were Cyanophyta, Chlorophyta and Bacillariophyta. Large aquatic plants in spring were only Phragmites
communis. There were no Large aquatic plants in winter. Species were increased in summer; there were many Ech-
hornia crassipes and Phragmites communis in three rivers. Cabomba caroliniana was the main specie in Jinshu Har-
bor, which covered 90% of the river. There were also many Spirodela polyrhiza, Ceratophyllum demersum and Myr-
iophyllum spicatum in Jinshu Harbor. In Longtang Harbor and Tianji Harbor, there were Vallisneria spiralis and
floating plant (such as Spirodela polyrhiza and Salvinia natans). In autumn, Cabomba caroliniana, Ceratophyllum
demersum , Spirodela polyrhiza, Echhornia crassipes and Phragmites communis had big biomass, but biomass of Val-
lisneria spiralis decreased. According to these results, some ecological restoration measures were proposed to pre-
vent the water from deteriorating.

Key words ;: Gonghu Lake; eutrophication; integrated nutrition index; ecological restoration



