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2. B EIRIFEAEH R I M A ASTIEF R, LT 100012;
3. AER TREFER, T KEE 075000)

HE N T R K B B R A A VR 5 /K T A AR AR, R 0 B 5 VT R T3 TRV e A N 2 o A S SL IR B 5
BFIF, 12018 £ 9 A 222019 4F 7 I % B2 ] 76 5 08 955 (50 1Lt 95 « 58 2 3% S BG BL.955  TH WT) 1) 0 D AL ) R K B BE 4 A
AT RFER A, FE3E T 2E W 2 B L Pearson 26 P AH DG YEFI TU R 20 BT (RDA) 5 20 R & B4l 1EAT 1 v . 4553 3%
W= (AN K BT Ak T GB3838-2002 i 3 K M JiT AR ) V-25 V KT B FR i b5 B AU(TN) ML 2 7 4R
B (COD.,), HFHWT HABTFENT . () WG RIS g IR U 8 11272 & V151 T (B AT AT ), FL PRk 1] V4 1
WEETTNAR AT =B A P 5 /N ER B (Chlorella vulgaris) i Je /NA 5 (Cyclotella meneghiniana)~ $9URE B 4% 75
(Melosira granulata)- i 5% 1 3¢ {8 (Microcystis aeruginosa)~ W [ 7 22 3 (Planktothrix agardhii); ©F 3] £ ¥ 84 13.48
mg/L, I B FE N 15.25%10° /L W5 BEF IR 2 FEPE AR 2 B A m B A S, 40T rhy5 Je B 22 5 G AN
TR A, Ho Shannon-Wiener £ F£ 14 35 50N 2~3, Pielou ¥ 2] £ 45 20N 0.5~0.8 , Margalef £ & FE 5 H N 1~2. (3)
Pearson Al 4 15 RDA 4341 2 W, B0 77 i A 40 1) 6 BERA 8 [H 1 A KR (W T) L (NHL-N) R B(NOS-ND o BF 72 2
TIN5 BB AT TP A 9 B D R ) 2 ) 40 A0 AN 38 R TR B R 5 5 O AR LG AR AR AR IR HL 2 R R B v (RIS

B TR 22 , USR8 W 00 S o e o e v L 35 e
KGR BRI VA s IR SR IR W B R VR S5 0
HEHES X524 XEARERD : A

e AR R K T RSB IR , 2002 A 5L
Jiti M BB ] 5| K VT K N AT Sk P 1 7K A2 (51T
BER”) 5 AR St f w44 0 48 7K 3401, 389 0 T 7K 2R
B #Re 77 ORI K 22 4. H AT, X 51
IKRTEH i T ARIIAEEAR R G, H ol U 2 B s
TR 7 R P B VS G IX s e (IR RS, 20100 BRI
0 95 T b Ak B PR3 /KR ) SRR A, DX P TR]
17K R AZAE A , A N B2 KT 5 T8 ) i 2 [ i
W X 3t 7K B35 » BT AE X3 22 5 R IE , NI S %
Hi5 g G v, Jo R B Y™ 5, A2 ORI R K
IREE v B ) 2 5 A A CE I 5 25,2013 i = 5%,
2016). TV R Z 2 0“5 5 K7 TREEATHE 7T,
28R T KRR BE T T, AR D Hon 58 1L 5 AR S 2R
BEiEAT 7 VR (ZEHY, 2012, B AR S, 2017) , T
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AHIE FUAE 73 T 1 e R P A i 65 R R A 55 [R] - I
TARA A R A b W0 ER AT T B AT T R 1
THE TRT U Uit AL D T U 45 M RN 22 FE PR RRAIE , B o T V-
TP A=) & B AR A RIS, Il TO R 4 iy
(redundancy analysis, RDA) B i 52 Wi 73 i Al P BV 25
) 32 SRR BT DR 1, 487 Ve A T A, DU
S ST [ DX 3 A R KA B M T B K AR S DR it
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1 #R57E

1.1 XEREESIEE

S ] VG R BE AL T BB T 1L X
(31°29'~31°37'N, 120°29' ~120°34'E), JE & 3 K, A
BT RURRAE , B 2R BT R b ) 2R A0 i A HoAd 7 A
3 BBl 8 I 1 P S v U = o R (T TSR = 5
L, HE AR 2 . 2P W R 1 052.8 mm, i K4
%M & 1 764.7 mm(1991 4F) , fr/ME £ W &= 541.4 mm
(19784F), Z4E VM H 125 d, BN 3 B4 h 74
PIRIAG-9 H).

AR 2 (R 2 S o B, s L K, R
Vi 8.2 km, b K B8 % 718 m, f F 40 107 my, [HIAR
2.28 km?, JHIS NI L B S K RN LK
s, PEER LT N SE Ll R RGP A T, T35 R i K
FIK AR PELT . TR 1.2 km, K755
£70.8 km, S HIFL 1.14 km?; R FH 5 AL K4 3.0 km, 4
P52 2.9 km, HIFRZ A 5.4 km?2; VB A P K4) 5.3 km,
AL TEZ 1.6 km, ARZ)A 8.3 km?, Fo b T EE B G
FEHLIX THIAR 298 1.84 km2. [ 58 L1 37 5 76 (1) 25 28 B 7]
IEE R R R A KL N 24.1 kme 23575 RIS A
T B R VAT PRk R B 5 D B ] ] R
B E BRI . SROHTIAER AR, 48
A 2 R T 0T ASRFAE 3t ) AL B DA R W 35
(R DNRE X\ J8 075 Ge s o An S5 R 25, i X 4 A 3= 2438
o L AT B 19 AR B S (B D), Hobogg il 10 4
(S1~S10). 3% ¥ ¥% 4 A (S11~S14). &% E 3% 3 4>
(S15~S17) VH i 2 4~ (S18~S19). KL [H] y 2018 4
9 H #2019 7 H B FREERAE 1 IR it 41k

7
/

E1 BEAEESGHERESSE
Fig.1 Location of the sampling sites in the
western lake group of Wangyu River

1.2 RESHHHE

KR (WT). ¥ i % (DO)  pH Bl 7 #] A YSI
EXO02 £ Z: #K 5t il € 4G 5 , 3% W B2 (SD) A 2 I
B E o HARFR bR A AR EKFEL L, H
500 mL A 0.45 wm JE I 38 , 98 B8 VA VR 88 't OR A7
T 52 4% 2 a (Chl—a) (HJ897-2017) ; % 500 mL
AN P8, ¥ AR AT B S =, 2 MR COK 5 2 7K e U
BT ITEY A YST 6400 7K J5 A 2 B (TND
(HJ636-2012) . & # (TP) (GB11893-89) . & Al
(NH;-N) (HJ535-2009) . il & (NO,-N) (HJ/T346—
2007) b 2% 75 4 & (COD,) (HI/T399-2007) . &
R K i AR A B R B YE ) (SC/T9402-
20100 , ¥ R A0 € 11 B i A58 FH 25 575 Ui 18 400 X AE
KT T 50 cm #a48R4E . @ & A i 8 SR K 88 R
R ZIK1 L, FERZ 10%(VIV) & 2R 7 [ 5E a5 5
B UUVE 24 h, WL L B35 W, WK 46 &2 30 mL 5 A
o] S5 5 BEAT MR 8 5. 8 MR N E A
% (Olympus BX53,40x10) N #7324 5%, &€ &
FE A 0.1 mL P73 A2 10 v BB A 2 AR T A
T HOE T B AT R R S RIS R A BE B O
2006)
1.3 HiEahiE

i3 Excel 2016 A1 Origin 9.0 #{45+ $edg 47 4¢
AT, A SPSS 24.0 31T Pearson AH <1t J 5.3
147> #r (Belaoussoff et al, 2003) . A=W FEVETRHHK
F Shannon—Wiener £ #1448 4 (H') - Pielou }3) ~] B &
H(J')Magalef £ & EEFREU(D) L F B (Y) 157 (Hunt-
er & Gaston,1988) , AT R :

H = —ZP,. InP,

J'=H'/InS

D= (S~ 1)/InN

Y= (n/N)Xf

o S R IF L IR REL, PO e LR i
5 A I A R L) (%) , N A TR — R T AN
SB, n SR RN E AR B R .
ERE A A R P AR R S QB ED , LU EE L .

f# F§ CANOCO 5.0 3 4T JU 4% 43 HT (RDA) , £ 7t
P e AEL A AR 35 P =E B 5 BB R 2 TR PR A OG0 &R
(Fehling et al, 2012) . £ 1T RDA 73 H7 #i , X Bt ik
H B A0 35 W P e 20 355 DR 3R AT 1g (et 1) A 4 A Ab B
(PH BR A1), HHEAT 34 6F B 23 AT (DCA) , KR4 73 4
SE IR AT AN A B R B T Y, B 4% #% RDA
Troy MR Y SR TR R

®ee 6
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AR ThRE , AT A  NH-N IR LAY
2 ERIAW {E90.67 mg/L, AF & TSR FThRiAE ; 2B, NO,-N
2.1 KINEEFHRZEW VR LA EARAK = s TP IR EE AR 9 0.18 mg/L,
AL RS KK N TR ERRE  FFRIK, AN JOK AR E ; CODC, WK 4R 2 E N
(F2). %1% DO R TR M, SDMAEATRK:  50.7 mg/L, BFE m ARG S  Chl-a iRk
TNVREEFEIIME A 2.28 mg /L, A MG IEAK Y BN 24.60 mg/L, FFRE m T HAZ,

30 —m—%3111% Lake Wanshan 85
—— iV Lake Jialing
pryn —— {3 Lake Ezhen a0k
’ —e— il Lake Caohu :
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Fig.2 Seasonal variation of water quality parameters for each lake
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2.2 FFEMETE SN
221 FEBE ZHR,4NWNG I E B IR IEE
P81\ 72 )& 151 Fh (F A2 AL TR, AR REHE ] 23
JB AT, SREET 21 & AS B, T 14 )8 20 B,
BEITOJE L3, ARIET] 3 )& 1L, KR T3 R 3 7l
SRR 2B BT & 1R
2.2.2 MFH AU RIS F (r=0.02> 5 € JF N,
A U [R] BE R ] G A 9 A L A e AR AR 13
W% BRSSP R AR T W ) R ]
—HBEITRE SR, EFENBMERNEE, B
AN 25 bR 3 (Mastogloia inaequalis) VU & i #
(Scenedesmus quadricauda)$% T 41 4 5 (Ankistrodes-
mus angustus)~ F+ 1 22 3% (Nitzschia navicularis) ; FK
ZEAR A S EONREBE ], B S UKL B BE i (Melosira
granulata)~ 1§ J& /NP1 3 (Cyclotella meneghiniana) %
J& T 288 ] I ZR BR ¥ (Nannochloropsis oculata) ; %
ZEAR A Fh L /N ER B (Chlorella vulgaris)~ 1L/ 7
B (Prorocentrum mininum)~ 2L il §2 ¥ (Rhodomonas
lacustris) R H ¥ (Gymnodinium aeruginosum); 8 %5
T3 (Microcystis aeruginosa) T8 [T 22 18 (Plank-
tothrix agardhii) N 5 Z= 2855 0L R, 03 B B 4R
o, T EORR E] S5 A F BRI, BEE S5 A RRE - 4
195 2 18] 1Y) 2 S 2 B ILAE A2, HG v v 7 0 5
FRONREEEDT, HoAts 3 /835 ) DA R R T TR 3

s 23352 ] Chlorophyta

mmm ] Pyrrophyta
) ()T ZE

15
. 4

Percentage

Y
Lake

et/
Percentage

Vi

w5 7% 7] Cyanophyta
mmm (358 7] Cryptophyta

223 EHELA NBEEE, SBGEARZET
A EAEEZR(E3) . BAEMBEESILT
WA, T gm 1L 3% e i, 4513 me/L, AR 35 T 1 38 kE
P H AR 99.98 mg/L, LAEIR W EET TN
T KE Y B2 5K (2.31 mg/L) , B P FE
I, fik 98 A RO 345 4 ZR P 3 AR W 8 9.00 mg/L, T
WICAREBE ]y 3, oAl DO T T 3. Bk
B & FENIRIFEY EY EE 1.45~4513 mg/L, i
FEIT 5 SR 38.9%, WAL T FIFHEY A
B — E R EAE R Wiz K 1) B 3R, S
THE E VP AR HE (IR FE 55, 2019) , W 5 T VT Ui
T AE B A 2 4E 4 13.48 mg/L (310 mg/L) , N'E
B IRAKAA .

M8 B 561 3 A A R, B
PLAEF5 2= X6 JE TR (S2) T 11 (62.19 mg/L) , St /M H BL
FERKZE A BT (SID WTIHI(0.25 mg/L), S AR Ak 2 51
L 5 8 3 R G B R . TE IR R, &
ZRN AN G AR UE 5.7l mgL, HEEEETE,
X5 39.96 mg/L; HoAth 3 N9 10 A W B AR A A B
N5 LG >R G > 5 0 i o

TR A I 2 B~ I8 E R 15.25% 100 YL,
55 5(38.62x10° AL FKAK(1.56Xx100 ANL) [ 15 A8
o SRR & 8 FRAbRAE, WA BT A
R R T 1010900, N B EFRAKA.
4> " ]Chrysophyta

— i Y Biomass

e Fi 38 | ] Bacillariophyta
w55 ] Euglenophyta

(OEES
100 115
380 . . . H412
2
g .S
40 ;A
H
20
0
100
30
’I% v
I .2
40 ;A
H
20
0 D=4 S T
sl S EHG T
Lake

E3 FREHEHEY SN REIH S

Tab.3 Composition of total phytoplankton biomass by season
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224 % FEM 4 Shannon—Wiener £ K 14 45 %5
Pielou ¥ 2] £ 45 1 UL & Margalef =F & J& & BO¥ A 45
SR, BB P BRI B AR s BURAS , B A
F LB (E4), Hd, Shannon—Wiener £ £ 4%
TRBUR BT BT 250 I 2R AR B CR 5 LA, 2019,
HAE KR ZAE 2~3, J& B—i5 AL /K5t ; 1913 B Pielou
B A 2 N, 2 4E 0.5~0.8, 4 TR 75 M & -
5 B IR 5 135 B %5 i A6 Margalef (H# hHx
HLWE T 1, R B AL T Ay e 2 2 oy e A i IR
. ZHMERECERY, WG EY S Z T
b TR AR SR A T A G G T 2 S LA ) i

Z FEVEFR BN = R AR R BoR , KRR 2
R A AR R i R E2
FEVESR BT 218 H N 2.39, ¥ A1 FE 4500 N 0.74, 3
B ERHD N 1.69; 7 H H 8240, 6 °50.73,D
BN 1.52; &2 H'{H 9 2.06,J' {8 50.78, D 4 0.94.
B VANT AR s, H AR 2 AR RO 2, L H
EA N 1.14, 145 0.40, DIE N 0.94.

2 FEVESR 200 X 3800 A R AE R B, 5 1L 9% AR
WX 22 5 B 5, L AR USSR AE S e v s HeH, BRI
(S 14, FEIME H'=2.98,7'=0.80, D=1.29) % {5 %1
B R, J/ T -5 RKAR, BEIL FEI5 RUKAR . 48
L1 35 2R V8 A X R 352 e ¥ 0 9 22 R PR HR HURUIS
BARAE HIAE B 5% 4 B (S11, H'=1.42,J'=
0.50,D=1.03), K 1% s PRI VD RE VA 67 5, b T o
T B KAk v B 5 e R KA A
2.3 KERIEFRS EWEFHIHEXME

135 B KR5S K7 5 AR 4 2 i b 0 AH D&% 23 A
gEILRIAGR D), IFUHHEY) £ V) & (Biomass) 5 DO #
Chl-a £ & F IEML . H . J5WT 2 8% k%,
WT 5 SD.TN 5 3R 55 K] 7 24 17 75 8 3 (R AH DG 1, T
WT AR A 52 251 520, 2 B 9 /K 0T 22 1 A8 b s
TR 2, 2 FEVEFR BN BE IR I T i 5 R RE 3
2.4 FHEEYRBMEREEFHRDA S

I B 34 B KT 2% I TF U 18 4 S A 5 K IR
X F 47 RDA 8¢ CCA 43 #t (Garono et al,1996) . 1R
T V7 e AR ) A B P 2 A ) 2% 8 3549 BT (detrended
correspondence analysis, DCA), 25 — &l ff) £ & K /&
B RAE N 1.70(<3) , #is HI RDA #EAT 73 Hr , e UM R
KA WA 2. 45K, 28 1 HEF B A EE 2 HF7 fh
FRAEAE 43 51 9 0.521 F10.066 , 73 5l 21148 7 7 4> %
B T AN B 1 61.2%, AR T W Fh 5 3R 55 2 JA)
KZR M 88.3%, K 13 FHREEY 5 10 MR &

ZIBAFAE A O s Horh , WT 5 B de s, ke 1
AR A 46.6%0; HARMKICN Chl-a(5.7%) S D(5.6%)-
NO~N(3.1%)~ NH:—N(Z.I%) ~ DO(1.4%) « TN(0.8%) «
TP(0.6%)  pH(0.3%)-COD,(0.2%).

w4119 Wanshan Lake 8 57333 Jialing Lake

o § 3% Ezhen Lake W] Caohu Lake
—m—F-¥J{H Average value

3

[\

ZREEFRE(H)
Shannon—Wiener index

1.00

0.75

0.50

YIS EEARELU)
Pielou index

0.25

0.00

FEARHUD)

Magalef index
— — [ ]
=) 3 =]

e
w0

o
=)

=1
Season
B4 AREFTHRERZFEY SRS
Fig.4 Phytoplankton diversity index by

season and sampling site

RDA Hi 7 45 % 0L B 5. 4 43 ik 3 38 B (R 7 42
5 WT.COD., 2 3 IEAHG K R, 5 TN £ i
ARG AR, X A 2= AP AR W) X2, 7 B 2 B 35 0
%o N B S TPONH-N 2 235 fi il
K, 5SD 2 BEIEMHX, ZEFHELREmE K.
SR LB B PR AT A A 4T R S TN R B IE
A, 5 WT.COD £ I 2 FURH 9, X0 it FE R FE (1)
VA5 o pH W WIT A 52 1A V57 it A8 470 A2 K 1 2 222 [
FoAh R EM A KT ESEN A E R Y
T FE R P 7 BB IS , 2 3R A A I AR K
IKAERE R BSAF 88 3R B 5 IR A AR KT
TEH R AR, HA—E BAIHI/EH (Li et al,2019) .
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Tab.1 Pearson correlation analysis of the environmental factors and biological factors

A7 WT pH DO SD TN TP NH,-N NO,-N COD. Chl-a H' J' D Biomass
WT 1

pH -0.012 1

DO 0.080 0.439 1

SD -0.642%* 0.189 -0.046 1

TN -0.585%* -0.105  -0.289 0.645* 1

TP 0.141 -0.679*  -0.371 -0.349  0.192 1

NH:—N 0.188 -0.466  -0.290 -0.427  0.128 0.758** 1

NO;-N -0.391 0.234 -0.062 0270 0.539* -0.154 -0.012 1

COD., 0.491 0.129 0.063 -0.171 -0.142  0.017 0.054  -0.052 1

Chl-a 0.070 0.526%  0.693* -0.035 -0.159 -0.332 -0.268 0.083 0.125 1

H' -0.656* 0.047 0.108  0.262 0.332 -0.118 -0.088  0.495 -0.377 0.051 1

J' -0.732%* 0.061 -0.008 0.430 0430 -0.165 -0.186  0.448 -0.391 -0.052 0.925%* 1

D -0.283 -0.143 0.207  -0.220 -0.069  0.095 0.191 0.276  -0.256 0.155 0.664*  0.355 1
Biomass 0.016 0456  0.566* 0.084 -0.239 -0.416 -0.407 -0.051 -0.027 0.567* 0.098 -0.054 0.252 1

T RIRAE 0.05 ZONCIUR) I 3+ FRIRAE 0.01 ZUM (BRI 3 .

Note: * indicates a significant correlation at level of 0.05 (two-tailed); ** indicates an extremely significant correlation at level of 0.01 (two-tailed).

R2 LB RDA S HIERFEYRED
Tab.2 Phytoplankton species codes for
redundancy analysis

R S
spl /NEREE Chlorella vulgaris
sp2 T EEEK T Nannochloropsis oculata
sp3 JEME Scenedesmus quadricauda
sp4 BT 41 Yk Ankistrodesmus angustus
spS Hi 2R B Microcystis aeruginosa
sp6 R [V 2238 Planktothrix agardhii
sp7 ANEER [ 5 Mastogloia inaequalis
sp8 Mg JB/NIRTE Cyclotella meneghiniana
sp9 JFIEZE T8 Nitzschia navicularis
spl0 WUk H B % Melosira granulata
spll /N FESBE Prorocentrum mininum
spl2 21 U&7 Rhodomonas lacustris
spl3 HRH 8 Gymnodinium aeruginosum
3 i

3.1 EMEBENKEEHEE N TRAMSEKE
SR B VAT P R T35 K R AR A T R K 95 V 2K
KT, BB AR R bR N TN(4E 1 2.28 mg/L) fll COD,
(53 50.7 mg/L). “GITLHF R TRESL it J5 , 1 3 e 1
K JE BAZE R, KAt TE R R, FL K B 32 KT R K
SO B FE R, VT B BT - K 5 KV R %
JEA N PIFFEBENRIMA—, FELANNO, N Al

TPP IR 25 ST , KT L B2 BT B B 35 v T Kl o
B, (A TTWATE NI RAE f S B B B RE T, 2 B
T 51 K FE M 5 35 G R 5 25, 2015) 5 52K KA 55
DK 25 5 8 3 DX K A AL 78 i T AR /b, T e /Ko
T RF LR 1) KRS 7R B ANE WL SN B R 3L g 4L E
e 16 4 5 I8 IR TS e AN X R R 58 i
(10 AR M THT Y 5575 % 5 356190 35 B 1 7 5 P A B K 5
ma) (kR R4, 20100 o AEA“5IEH R TR K5 £/
i f B B L W B ROKAE S R G R KA
M T R 5 A, DA i S U S IR R 1
CEVAR
3.2 BEAAENSEZHEDEERISEREN
R 1A, 2 VR G 3% A L s e VR A )
8171688 152 Ff, 44 LLRETE 147 P AR 1]
ASFINE. WG E YS9 13.48 mg/L,
BER . M RIS PRI RS T K
B FR L TR KR B, MR 3 RN 0 2 1) B
FERT IS DR G A 2RV e AR A AR P 1 KR B . AR
W2 BEIE o BT S, B R T T R A 3 B AR ) T
AR RN 2 257, WIRSRE , 2 A48 5of
F B RO, 5 AR —
s N [ R R T AL T 98 L 3 B 1) 25 A7.(S6+.S7)
5 RS 3% 11 [X (S15~S17) A1 Tl 31 [X (S18+ S19) 175 it
BORABAL, VEIERE A 1) 3 Foh R ) 22 RE A AR H S = T
BIE , KA BT o g8 1L 35 T B (S1~S3) 5 AR
(S8~S10) 1 BLAHAL , Z X I AE W) 2 FE R AR . 72
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FFAEAS

Eigenvalue
E5 FiFEyAEMEIEE T RDAHF
Fig.5 Redundancy analysis of phytoplankton

dominant species and environmental factors

V21X (S11~S14) 5 4 11135 (S4+ S5) 1 WL BN AR ,
PN T AR B AL, & T KR TE , B IR AN
HMIE A AR X K AR R B R AR A

K5 B A R A 45 5 B KTC R E
Ui BORH BE AT 7K B 78 1l iR A8 S K AR VA ok FE AR
f51» LLEL B (Melosira sp. ) (Y=0.371) (5L (W04,
2015) , FEFLBN AR AR H, A3 43 DA PR S50 (1)1 35 At
WG R AR BRI Y R AR T O K R
TH, B BRI, B AR o E B . HAREK
P ORIEIAE EE 5 WAL PRI R A 121 Ff, 2 2240 5 Fh
A 1 HE 8 (Microcystis spp.), 5 J& /N ¥h 8 (Cyclotella
meneghiniana) % (2 % FE 55 ,2016) « KN IVF M 2
FEVE(H'=1.15) K 3551 & (J'=0.43) Fe BURAR K , 51
TE PRV DA 5 R 0 35 S B, 22 W35 B 1) 3o i
TR SO0 T I W1 B AR ) 2 FE M VR
it SRR T A 1 TR DR 5 H i 7K R S K
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Relationship Between Phytoplankton Community and Water Environment
Factors in the Western Lake Group of Wangyu River

JIN Wei-dong'?, YANG Su-wen'?, YUN Jin"*?, HAO Gui-zhen?®, XU Li*, YAN Yu-hong'?

(1. National Engineering Laboratory for Lake Pollution Control and Ecological Restoration,
Beijing 100012, P.R. China;
2. Chinese Research Academy of Environmental Sciences, Institute of Lake Ecological Environment,
Beijing 100012, P.R. China;
3. Hebei University of Architecture and Engineering, Zhangjiakou 075000, P.R. China)

Abstract: The Wangyu River basin, connecting Yangtze River and Taihu Lake, is a typical flood plain
river—lake network and it plays an important role in improving the water quality of Taihu Lake and the
surrounding area. In this study, we explored the characteristics of phytoplankton community structure in
the western lake group of Wangyu River, including phytoplankton biomass, density, diversity, dominant
species, and the spatiotemporal distribution. The primary environmental factors affecting the phytoplankton
community were determined by Pearson correlation analysis (PCA) and redundancy analysis (RDA). The
aim was to provide theoretical evidence and data to support water quality monitoring, scientifically based
water diversion and ecological conservation of the lake group and river—lake network. Seasonal investi-
gation of phytoplankton and water environmental factors in the lake group (Wanshan Lake, Jialing Lake,
Ezhen Lake and Caohu Lake) was carried out at 19 sampling sites from September 2018 to July 2019.
Results show that: (1) Water quality in the four lakes met or violated Class V standards (environmental
quality standards for surface water: GB3838—2002), and water quality in spring was better than in other
seasons. The environmental parameters at excessive levels were TN and CODg,. (2) A total of 152 phyto-
plankton species (varieties, variants) from 68 genera of 8 phyla were identified, dominated by Diatoms,
Chlorophyta and Cyanobacteria. Dominant species included Chlorella vulgaris, Cyclotella meneghiniana,
Melosira granulata, Microcystis aeruginosa and Planktothrix agardhii. The average annual phytoplank-
ton biomass and density in the lakes were 13.48 mg/L and 15.25x10° cells/L. The ranges of the Shannon—
Wiener diversity, Pielou evenness and Margalef richness indices of the phytoplankton community were,
respectively, 2—3, 0.5-0.8 and 1-2, and tended to be higher in autumn and lower in summer. Phytoplankton
biodiversity indicated water quality in the lakes ranged from moderately to heavily polluted. RDA and
PCA indicated that water temperature, NH;—N and NO,—N were the primary environmental factors
affecting phytoplankton community structure. The spatial distribution of phytoplankton in the lake group
was uneven and the seasonal differences were obvious. In conclusion, the dominant species of phyto-
plankton in the lake group were similar to those in Taihu Lake, but phytoplankton diversity indices were
better and water quality was worse. Therefore, we suggest continuous monitoring of water quality in this
group of lakes and using appropriate measures for improving water quality.

Key words: Wangyu River; phytoplankton; environmental factors; river—lake network; community

structure



