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Abstract; As the first stop that “ Water diversion from Yangtze River to Lake Taihu” project water flowing into, Gonghu Bay is the
base place to evaluate the water ecological environment changes in response to the project. In this paper, a short-term water diver-
sion in summer in Gonghu Bay is investigated. The physical and chemical indicators and phytoplankton community of the two moni-
toring water samples before (July 24, 2013) and after short-term water diversion (August 18, 2013) is compared and analyzed,
and then the relationship between phytoplankton community and environmental factors is analyzed. Our results showed that the
short-term water diversion in summer had a significant effect on the water quality in Gonghu Bay. After short-term water diversion

the pH value of the water body in the monitored area decreased slightly. The values of turbidity, dissoved oxygen (DO) , nitrate ni-
trogen (NO3-N) , total nitrogen (TN) , total phosphorus (TP) and permanganate index (COD,;, ) in the monitoring area during
the water diversion were higher than those before water diversion. The most significant area affected by the water diversion was the
entrance to Gonghu Bay of Wangyu River and the middle area of Gonghu Bay. Dominant genus of algae is still microcystis, while
the proportion of cyanobacteria species decreased and non-blue algae species such as green algae and diatoms increased. Affected

by the water diversion, Shannon-Wiener diversity index and Pielou evenness index in the entrance to Gonghu Bay of Wangyu River
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and the middle area of Gonghu Bay were increased as well. However, the short-term water diversion in summer didn’t significantly
affect the algal community structure in the middle area of Taihu Lake. Meanwhile, the redundancy analyses of phytoplankton com-
munity structure and environmental factors by the use of CANOCO software showed that the pH, DO, NO3-N, TN TP and COD,,
were significantly correlated with the distribution of phytoplankton community in Gonghu Bay of Lake Taihu, which were the main
environmental factors influencing the phytoplankton community.

Keywords ; “Water diversion from Yangize River to Lake Taihu” ; Gonghu Bay; Lake Taihu; phytoplankton community; eutrophi-
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Fig.1 Location of monitoring sites in Gonghu Bay, Lake Taihu
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Fig.2 Changes of physical and chemical indicators at each monitoring site under different periods

COD, J& ALK A LYY e JE R H AR =2 — , B BT OR /K B9 COD ., v B 23 /K RiT (2013 4 7 ) i IX
D, W 125 , S0 K (2013 4F 8 ) 119 COD, e B R /K A st ([ 21) . 2013 4F 8 45 Wil o
CODy,, He B 75 1535 9  PHFR A SRR A > 00 X S0 X

Chl.a J2RAETPWERTY) L W) i AR R 2 — R WS AN 10 T BE AL UL SY . % He & B, B BT ok Kk
Chl.a Y& FEARTFI/KHT (2013 45 7 7)) I e JE2 (1 2j) (R30I K 5 (2013 4F 8 ) 5.0 XA
Chl.a 3 A0 785 TR KA , LU K R RE B Chla W . T . 3BTIE/K S Chl.a WREE 943 A B0 15 DO |
D, A JEAT I A GHE T 2013 4F 8 4% Wil (02 (9 Chla e S 25 [ 401 9 « P REHE ST O XS AR R >
X



MEEE LR KBTS YRR R ARG h 39

2013 4F 7 F SRAERT M) P g XL, 2013 4F 8 H R AR K. 2013 4 7 R 8 H ) 57 18 125 8 XK Ak
PRACAEBR X LU 45 SRR, 7E 7R R WUBAT I T4 T, DT I8 78 180 DX 32 IR 7K 2 i i oy W 2 1Y) DXy 2R BT fi A
W T IX 1250 X 152 31— 5 S ) 5 2R A A 5 0925 G 3 X Sl AR s e ™ T LA G e Y 32 IR R i, — 7
AT PR K AR HE AR, 55— 7 THI 7K MR 1) 45765 35 3 5 o R O 2 5 T 380 DX AR 7 A W 00 X 4% BRAL 4 A (3
AR, WX E % 2013 4F 7 F 2013 4F 8 J W I XK (AR ALFE ARk A 7 X L0 & R, b YR B 2 300 8 K Ok e )
KKK pH . DO M (NO;-N i TN ¥R B TP YK .COD,,, (Chl.a Y& A 5 25204,

2.2 BB R T LAHE

PRSI A OIS G B TS FREh il B2 LA TG B GRS (ELBE A L L3 KRB 7 il 3l 4 B
BRI R  BR SV B S A0 M 25 B AR PR S AL AR A ) TR 20 o B TR R (R R A ) DB IRAK
TR K SRR AR BE ) B2 R A By TR 3R A T AT 5 S T U e S R S A R A
221 BERTEARFAMRE L AN 2013 457 FIAGHIE RS 5 1] 26 &, BEANIE R B i 2 8]0 T
MR A HEHET T 8 J& , MRS B 95.5% s 4l ] 11 J& , SR BV BERY 1.76% s iE¥E] S IR, o B
BEB 1.55% s BUBET ] 1 Jm , o5 2R BV AEAY 0.99% s BRE ] LR, e BB BE RN 0.2% . Horp i e I T Ay ot i
(Microcystis) 5 a4 X EF(F 3).

2013 4F 8 JHLAG T IFFSEE 6 '] 41 Jm , B4 %5 2 th 22 B /D B AU S e 1] 8 J , o S MU L
[ 95.00% s % BT ] 22 J& , i B S VR BE RN 2.44% S iR ] 8 J& , o SR BV EEAY 2. 1% s BB T] LR, (R R
WY 0.19% s KRRl ] LR, MRS MR 0.17% s B BET T LR, B R B 0.01% . FLrp il 1 i il
B IR XL (E 3).

(a) 100 = | -—-—.—I—'12000
I 10000 ¥ .
80+ p 3
8000 = mEE gk ]
S & o
= 601 N Il oo 5 kT
e I — A
X [YTETONN
E 401 w | || ool g [0 2 mmm g
N 5 L2000 & A
204 ] N z O e
-0 ~ —o— G
R Gl G2 G4 G6 G7 G8 G9 G10 G11G12 G14 G16
(®) 100+ — -50000
S
30 ] A L 40000 &
& 30000 E%
= 004 &
5 o
= 120000 %
Z 1] / A 2
=
b \ 4 10000 &
201 [olloltollol le-1%| | | ¥lol Ls| Lot o1ol ¢ O 1S o (5}
0

R Gl G2 G3 G4 G5 G6 G7 G8 G9 G0 GlIGI2GI3 Gl4 GISGI6 GI7GI9 G20 G2
I A
32013 4E 7 H (a) F1 8 H (b) FEAREE AR L (R AUREELK )
Fig.3 Changes of phytoplankton community composition in July (a) and August (b) of 2013
RO (2013 4F 8 1) B8 LU BRI K AT (2013 45 7 1) AR, JCHOR .G X (G~ G7) AL X
(G8~G10) fi i e L A2 (L ., S 30181 7 i 11 98 I o o 50 o, o v R Ak 3 8 A S o M s LL 0k A



40 J. Lake Sci.(#ia#3) ,2018,30(1)

Th. AR W D00 A5 KIS B DI A ol o o i A WIS AR A, 7 AR o 2, ST T 7% 2 W v 2 X (151 3) .

IR IS (2013 45 8 J1 ) P50 DRI DX AR B8R 40 M0 2 B2 BRI /K T (2013 4R 7 J1) B AfIG, P 2 i (G 1T~
G16) th T K 2= X7 2 Wi i F e K AR HERR,, G e 2 A 2 B 0 s (11 3) . B 2= S U ) 981K 5 2l 06 52 7K 380 X )
BN MO R A — S B TR A T T P 0 0 M D 8K R 7 SR W Y R B X TR A A A K
TR AT TE AT A5 IR , S8 0 28 B8 A W P TR A /K PP A0 38 T R B 2R AR KT 1 B FR ) 5, 3 5 T
TRIKAR B IR IR 4 0 A — 2L

S50 TR U TRV AL AR XS )R8 2 A0 e 25 1) A8 A 20 vl LA 0SB ) 980 7 U 95 0 DX I8
o DX R 2 B E AT TS I, T8 A i A B S, A b s LU B BT 1 e, I s S A s e 515 e L -

25- —m— 20134E7)]] —e—20134E8

2.01

Shannon-Wiener £ #1445
&

Gll GI2 G_I’) G;l GIS GI6 GI7 GI8 GI9 GlIO Glll G1I2 G1I3 Gll4 GiS Gi6 Gi7 GI19 GIZO GI21
0.301
0.251
0.201
0.151
0.101
0.05 1

Pielout) 2] E 5%

Gll GIZ CI}3 GI4 GIS d6 GI7 GIS d9 GIIO Glll GI12 GI13 Gi4 GI15 GI16 GI17 Gi9 GéO GI21
W i or
P 4 AT BUE] 3826 Shannon-Wiener £ BEFESEHONI Pielou 2551 BB

Fig.4 Changes of Shannon-Wiener diversity index and Pielou evenness index
2.22 BABE L MA A E M PRIMER-E B3 1 19 U I A9 ) X 77 37 3 2 Shannon-Wiener

FEVEFEECRN Pielou Y2 BEFEHL, AR (L ph R UKL 4 FiioR.
LRI A K R (2013 4E 8 H ) B Shannon-Wiener 245 Fl Pielou 34172 B K AR & TR K A

08 , _ (2013 4F 7 A ). F5 710 05 e J 05 40 A5 1o

G | SR (G14~G16) J ik 3 41 i 85 i  , Shannon-

s GI%OGD7 & 6Lo G5 Wiener Z2FEE 8 B0 /N, 18 127K $8K 14

b B o VRIS REVE (RS PESS K TR 2. 8

% G @6 g8 G&E Y BT AW X (G1.GL1,G17) R 5t v 145

9 ngOGIOCHOﬂ ---------------------------------- X (G2~ G6) i) Shannon-Wiener ZAE4:F1

GM@S“ = & g Pielou 351 J# K 485, 2 K B0 ] 2.,

s e am 1A 100 K I 26K S 5 o

06 LGP N ¢ VA B 45 R R A4 1450 K FRHEAR
o peA s B e, SR LR R

223 HEBE LM MM AN HT

i P LA T R T RN 2

RN PCA HHPHE VXSS LA 3P 25

Fig.5 PCA ordination diagram of phytoplankton R
& gam oF phop 0 6 R

HEL S FTRUA 55 1 E A brdh Y 5t

community structure atl each monitoring site



MEEE LR KBTS YRR R ARG h 41

BRR N 29.4% M 1T BEERETE S 22 575 B 929.4% L 58 2 AR A9 DTk 11.4% | B 1 R ARV 45
FY 2250 11.4% , — 3% SFRTTHRA Ny 40.8% . 18] b AN [7) Mg 00 FRF [1] F) 58 S e v 405 A0 E00 R D B BT, S
WA AEHE P ORE 7 22 S B/ N D) BE SR 2 B 0L NI S il LU EDUMAE ), 8K I (2013 4R 7 1)
NI X RV SR ) 22 () 0 A 22 S5 /0N T 7K i (2013 4F 8 7 ) i ) DX 38 SRS e i 45 44 110 2= 1] o A 22 7
IR ALK AR A S TR 300 ) 8 S R v 45 4 2 5 K

RV, X SR T A A HEAT AR A, 2 SRS T, 2 7 il DX 45 00 e 313 24 2 B o 8 3 22 57 (P<0.05)
UL 0 T DA T I 03893 DA ST, 1P O ) DX S S R e R A W P 22 5. 3 A0 03 Il %) 2013 4R 7
HA8 ALK (GI~GT) L X (G8~G10) By B HEE 45 M MR 73, 25 28 e B, I /K AT 1250 DX Y
BERAEIE A BEME2E 57 (P=0.004<0.05) , T30 X4 562 ARV 45 A DA DR 7K B9 R T A ) i 22 S
(P>0.05).

MR, 2 S K Sl 18], T A I X B A v A R A TR AR A, A T AR K
S0, AR A R X 3 DXV B 0 SR B e 2 2 21 W S 52

2.3 MABE T SIEE T AL o
KPR (2013 48 8 F ) 3 K W1 IX 07 U B dis G17

FGEAE KR IR EE TR AT HE T 40 B, i SEARE B
KT E R BRI NL73Hr (DCA) BI85 2R, e KAk
PR AR RE Sy 1797 , BOst JH R TR MR R I TUAR 43
BT (RDA) , I 4 k)7 B R R 3058 H 7 5 3 2
ISR (B 6).

RDA Z3Ar 45 R, 45 1 HE A 2 HE b
(RRFAE (L5331 0.286 F1 0.078, F 2 55 BRI 8 -4k
FF ARG ARSE R R 0.956 i1 0.893, B HEIE 5k i
IR TFAHC R MY 47.19% R BLAESS 1 HEvim &,
AP HET 3l 52 b 1 4R HE T b T B S e 42 AR AH
RIRRM 59.9% . WHE T 43 BT T LABELS b Sz B 7 i
WERREE SR TIIER (£ 2). G2

TUASHTF B E 48 10K IR\ DO pH L B TN, =10 RDA i1 10
NONNHLN TP COD, © ARSI TICRERE T g 6 g o g s oot 358
60.8% (A YIMALR, M RDA 534 (.1 i i BT RDA $IEF L (» (RIS T
Sk B AT LU 38 O LA R85 R - X i of e, wx AR B2 (P<0.01))
TR REVE A —E R B 2 M. o) i K AR Fig.6 RDA ordination diagram of phytoplankton
BN FEEM A A/EH, NO;-N(P=0.002) KT/ community structure and environmental factors

RDA ##2

S HE L K FER K, 5 KB P 4 A P at cach monitoring site ( » represent
. HR COD,, il pH NHI-N TP 1 TN, ffij ik environmental factors, o represent samples,
FEFI DO [ 3 28 K i B 4 16 B 3E B R DO 76 ## represent highly significant correlation)

pA s 3 o o KPS
RDA Jﬂ‘ﬁé’) 1.2 HE P b A RN (B 5 B 26 42 RDA $EF4E
DSAFAEAHICHE. Tab.2 RDA sort results

HRAEACFA R W I 7 B AR IR 7 s 53R P
BT A o0, v LA ) RDA HEF 45 R S5 HTiE WiE
A R O 0 40 5 B AL L R
I AT — 0. 7KL B W 25 7 AR 1803 2 WHER 0.286 0.078 0.065 0.062
R 4 T B 0 K B P, — A VS Y PURSRBLIRHE 0.956 0.895 0.883 0.857
KT BEE PR S0 RS b ok PRETIIL 280 364 429 490

. e e e L e WX R BHEL 47.1 599 705 80.6
B2 K R K TR R A R S K !




0 J. Lake Sci.(#ia#3) ,2018,30(1)

Jr BRI DX Kt AT RS, HA 0 a5 (02 7KL AR A, X 7 1 3 R v S RS2 i 5/, IR AR IR R K 5 1R
F189 70K 3t 72 PR 7 1 T8 SIS AR v T 4 2

RDA Z3#r 45 SR W], B R AR T SIS 1 O X B 2R R PR 4540 15 NOS-N BB IE AR G, 170 X
BRI 1 NOS-N R B B WL SAORH G, SZ R /K B2 MR TS0 X 9 NOS-N YR B2 8 1800 X, NOS-N D R 28
Sy P B RCE TR A, SR RK I A 32 I 7 T 3 2 AR v 45 A 10 S B PR I 1.

SRR A 7 A AR K BTl 75 BB SR OT R DO R OK R 48P HE B 2R BRI P R Rk i
FErp, SUBITE KR pH (TN TP ,COD ., ¢ & 52 B BLIR K (9 52 45 W Ak, 53 JLAN BR8] 5 3 28 5 00 IX
TIPSRV 5 A0 S W IE ARG, TRTIF 5 90 DX Ui B SIS R 7 24 22 PO O, S V8T /K 582 e T o 2 A 7
SEARY T E IR T

TEKHR [ R vp, DO R A8 2 i i NHG-N AR IB7 1] NOS-N #6 4k, NH;-N Fl DO f77E [ AHOC, L2
PEKFE WA i AT S A ) R IR T

TR AN T S0 X 38 TP 3 J38 3 A -5 b B A — B8, AR AR o 9 e S 2 AR DL I, SO 5 TP 9
FEAFEAE FAROG , R 4 Wl X R R 4 M B BRI IR T 2 —.

SR BT U IR IO K JS , DR 5T 180 7 M 00 38 XK A ) pH L DO \NO;-N TN [ TP, COD,,, %5 B 45 [
THPRUFE I BT A A OC. YR K A v, BT R K 5 IS T 32 /K R MR G BRSE R 1 i A8 4k,
TR XT 32 7 0 DX 1 2 A v 2 Ky 7 A R i

3 &g

1) L7500 L S0 A X 1K 7 e 535 0, 5% K 5 S 00 LU 5 0 A 1 6
5, B KoK K AL SEIBIEK I5 E IX KPR pH A T I, DO i \NO-N TN TP 1L, COD,,, %Kk

S b P B 7 5 5 % K B AT 7 1, 32 K 060 0 535 1 X 8 BT 140 A
FIIK W50 X 5 7 L2 AR R AT A BT , V05290 K P 4550 9 TR 0, 91 X T T s
IX 4% BALAR R (R B

2) UK A b 5 G IR 5 1726 J8 (2013 4E 7 F) (6 17 41 J& (2013 45 8 1), Jo iy
4 X (SRR, TR R 41 O 0 D0 0 e 5 2 0, 07 L M 8 , KW 500 7 2 0 )
DX, (FL 5 S T T T I, 506 o 251 0 S0 B8 LU 9 7. BB T0 AI0 1 DX B 8 X
fty Shannon-Wiener 2 R HEHS BORI Pielou 49/ 46 5% JRK SR TH 7, K 301V K 5 1K 00 S5 % 4 s
BT, K FRBEAR AR . B2 00 VLA S0 100, 500 10 X 5K 9 ) A8 A, 3 390 T
A IOD, (LA X X 9 7 548 7 ) 0.

3)RDA 43725 52 4 1, 0 0 6 0 9 /K , G380 5380 45 00080 5 /K fA B9 pHL, DO, NO3-N TN TP,
COD,, 25 b5 PR T 5 P70 45 0 5 40 A1 535410 56, J2 B0 32 KK f o S BE % 10 6 BESR B PR T, o
NOS-N K28 5 5 PR SRS TR T, 5 T U STV M08 e 2 0, S VLK B T 5
B S HI 1 R B 1R T

4 S 3k

[ 1] Hosper H, Meyer ML. Control of phosphorus loading and flushing as restoration methods for Lake Veluwe, the Netherlands.
Hydrobiological Bulletin, 1986, 20(1/2) ; 183-194. DOI; 10.1007/BF02291162.

[ 2] Welch EB, Barbiero RP, Bouchard D et al. Lake trophic state change and constant algal composition following dilution and
diversion. Ecological Engineering, 1992, 1(3) . 173-197. DOI. 10.1016/0925-8574(92)90001-1.

[ 3] Cui WC. Research on ecological effect in the lower reaches of Tarim River after water transport [ Dissertation ]. Wulumugi:
Xinjiang Agricultural University, 2004. [ EFE(. 55 U R KR A SR80 HE [ 240018 3C ). & AR5 i
Ay K, 2004. ]

[ 4] Ma JL. Water quality analysis after 9 years what water diversion from Qiantang River to West Lake. Environmental Pollution
& Control, 1996, 18(5) : 31-33. [ HhFA2. PHHT | MARIHIT K 9 4FJ5 MK T 43#r. BG5S R 5Bk, 1996, 18(5) .
31-33.]



MEEE LR KBTS YRR R ARG h 43

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Shen AC. Influence of water diversion from Yangtze River to Lake Taihu through Wangyu River on water environment. Wa-
ter Resources Protection, 2002, (1) : 29-32. [}k & . BB 5 VX AW A R i 5%, KR4, 2002, (1)
29-32.]

Wu SQ, Fan ZW, Zhou ] et al. Simulation of sewage detention and transfer owing to water diversion measures and its risk
analysis. Hydro-science and Engineering, 2009, (2) : 1-8. [ i3, M, JHZR4. 31 0L00 A AW VI HSM)
X35 7K s B RV B XURS: DAl . 7K K8 ToRE24H, 2009, (2) : 1-8.]

Zhai SH, Guo MP. Prospect analysis on influence of water diversion from Yangtze River to Lake Taihu through Wangyu
River on Lake Taihu. Water Resources Protection, 1996, (4): 12-15. [ Zi4E, SRFEAN. BRI 5| K Gk AR 505 i By 5
IMT. KBTIRARP, 1996, (4): 12-15.]

Xu H, Qin BQ, Zhu GW. Nutrient Limitation of cyanobacterial growth in different regions of Lake Taihu in summer. China
Environmental Science, 2013, 32(12) ; 2230-2236. [ {/FifF, Z{A5R, A Hi. KW X 2 200w A K8 #2458
RIS, E PR, 2013, 32(12) : 2230-2236. ]

Xu H, Paerl HW, Qin B et al. Nitrogen and phosphorus inputs control phytoplankton growth in eutrophic Lake Taihu, Chi-
na. Limnology and Oceanography, 2010, 55(1) . 420-432. DOI. 10.4319/10.2010.55.1.0420.

Han BP, Li YT, Lin XD et al eds. Study on eutrophication status and control measures of large and medium Reservoirs in
Guangdong Province. Beijing: Science Press, 2003. [ Bi#OF, ZEbefdk, MIBANEE. | AR A Kb BRUKEE & IR PUR
HPRaXHEOrE. duat: BlAimt, 2003. ]

Huang J. The collection and preservation of water sample. West-China Exploration Engineering, 2006, 18(2) . 256-257.
[T KRR REFLRAT. PURHET T/, 2006, 18(2) : 256-257.]

Jin XC, Tu QY eds. Specifications for lake eutrophication survey: 2nd Edition. Beijing: China Environmental Science
Press, 1990. [ G:ARAL, BUEHE. WA EFRIIAMIE: 2 2 M. Lat. P EEREERE SRR, 1990.]

He Y, Wang Z, Wei B et al. Dual-wavelength and double beam spectrophotometric method for the determination of nitrate
nitrogen in water. Chinese Journal of Health Laboratory Technology, 2006, 15(9) . 1135-1135. [ fajifi, F4h, #hiESE
B BOEH L0 BB e K PR ER . T TR 24k, 2006, 15(9) : 1135-1135. ]

Wei FS et al eds. Water and wastewater monitoring and analysis methods. Beijing: China Environmental Press, 2002. [ %}
SLREAE. KRB NI A 57k AEat: P EPRE AL, 2002. ]

Song BJ, Meng XL, Zhang YL et al. UV spectrophotometric method for the determination of permanganate index of water.
China Metrology, 2009, (10) : 82-83. [ FR7E, T4 r , IHTIAE. SIS K RS AR A S, 11
i, 2009, (10) . 82-83.]

Feng QY, Chen S, Cheng Q et al. Research on extraction of chlorophyll a from phytoplankton by heat-ethanol method.
Journal of Anhui Agricultural Sciences, 2012, 40(29) : 14398-14399. [ /D %, Bk, FRELEE. N I BE BT
BHAEY PSR a BT 8Ol B, 2012, 40(29) : 14398-14399. ]

Ruan XH, Shi XD, Zhao ZH et al. Correlation between chlorophyll-a concentration and environmental factors in shallow
lakes in plain river network areas of Suzhou. J Lake Sei, 2008, 20(5) : 556-562. DOI. 10.18307/2008.0502. [ BLAE4T,
AL, BARAE AR I3 N SRR R DR WA R o SR T R SCOC R, WHAAR:, 2008, 20(5)
556-562. ]

Lii XY. Influence of water diversion on the growth of dominant eutrophic algae in Lake Taihu [ Dissertation ]. Nanjing:
Nanjing Hydraulic Research Institute, 2012. [ 528, 87K 51 X0k A & 8 Fr AL 00 35 8 ) 2 O I BIF 9 [ 2 218
3. MR FRUKFIBL AT B, 2012. ]

Tian C. Variation of phytoplankton community and its driving factors in Hongze Lake[ Dissertation]. Jinan; Shandong Uni-
versity, 2015. [ H 8. BEIEFWIF WA R RE G072 AL B K PRI SRS K 70 M [ 2018 SC ] B« LiZRoR2F:, 2015, ]
Jiang Y. Influence of water diversion from Yangtze River to Lake Taihu on water quality and algae in water source location
[ Dissertation ] . Shanghai: Fudan University, 2013. [ 2252, BVLEHF A AWK IF Ho K 5T K a2 ma ik 53 [ A0 3.
g HERAE, 2013, ]



