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Community structure of phytoplankon and its relation with water quality in Xixi Wetland
for the frist project aera, Hangzhou

HE Xiaorong® & LI Gongguo?
(1: Science and Technology School, Zhejiang Education Institute, Hangzhou 310012, P.R.China)
(2: Institute of Biotechnology, Zhejiang Wanli University, Ningbo 315100, P.R.China)

Abstract: Studies on community structures of phytoplankon, including genus richness, density and biodiversities, and regression
analysis between community index of phytoplankon and water quality parameters were carried out from Jan. to Dec. of 2007 in Xixi
Wetland of the first project-circled aera, Hangzhou. 56 genus of algae were found, of which 73.21% were Chlorophyta and
Bacillariophyta. The annual mean density of algae from I station to IV station were 2.88x10°, 0.37x10° 0.47x10® and 0.71x10%cells/L
respectively, of which 93.76% were Chlorophyta and Cryptophyta, and the Chlorella, Cryptomonas and Chamydomonas were
dominated in the algae community. The algae diversity indexes of Genus Marglef from [ station to IV station were 1.17, 1.10, 1.08
and 1.06 respectively. According to values of algae comprehensive index, Xixi Wetland has suffered serious pollution and can be
regarded as eutrophication status. Logarithm density of algae was positively correlated with CODw, value in station 1 and station I1I
(P<0.01), and positively correlated with water conductivity value from I station to IV station(P<0.01).

Keywords: Xixi Wetland; phytoplankon; community structure; eutrophication

POIZ A FHOM T X PEHE, — A B AN Sl (R AR, X ARSI . HRE
MUFAN | SCIEFREIRIE, %5000 . PG4 FFFRBUM =00, PRI TR 5 — SR | AR |
SRR T — AR [ SR A e, R S T ARE 10km2. Hoh, AR 3.46km? (1 LR A AR TR
F 2003 4F 8 A, FEXHEHAFESET TIER . B, LUK FOR KA RS T T (4.89kmA) Rl =
) T F(3.15km?) 43 51 T 2006 4E 1 2008 4E 520, PHIRIEHLLE A (AP TREFEABUR T8 A5 3 SR A

% WIVLA #E T H (20071390) % . 2009-02-111 fii; 2009-04-18W & ek, BUAR#E, %, 19624E4:, RI#4Z; E-mail:
opal666@163.com.
% i INAESE; E-mail: ligongguo@ tom.com.



796 J. Lake Sci.(#174 %), 2009, 21(6)

AR, SR, o A A5 PR (0 VA 7 5 T A 25 AR M T AR A A, U R PR R L R
R 7K SC A 25 7 T 52 0 TR 712, 8 DU IR IR M F R 2, b P A 11 R O B R S 4 A S
PRSIV B, 2L MRS TR s M A S ML S I MG R, R PRI
TR A B AR WARGE. A SR P B AR I K BOERSR AS A AU, BT A SRR K AR
BFRAL ORIFPEA W R ARARES S, TP R IR A O i ) TR BT i A 0%, RS S AR
TR SR PR S

1 HES T

ol 1.1 FRFEYRERLE

RIS, BEWITRX A, RG0SR TR ESRAE
DA A5 PR AP DX 24 11194%, 7 S 38t A7 DR 47 X
i 55 Bt X i 6%, BT RE s I T AR AR K A IX

—pZ

® Il WEAK

R T R RZF RN (T 35). FEER AR (1
4 D). TRTELCT 1A Sk (T, DA SRR S (5
X (V) P4 R (811). Hodr T b2l & 2k
. X HOb, BAPRERAEE | PR SRR R
FANEE RN, AR g T2V
BRERATRRRE, AR5, T
TR R 25 BT A 1, 2 425 i DR LI 31 ) SR 4
DRI b 3 HEL g A A B0 A2 3 N B T 8l ) 52 ) EL 3
K IV S A el e R — 3 B AR AR SR
X, ANBiishp
| 1.2 REEMITH
LESH) 20074E1-12H, ## (oKIFiEmg ) 1
7 H BT R A, R aRE R LA HLBE BS SR K 48
O3 F % R 5 KR KR TR (A1 3557 43 340K
2, BEARESEKERSFEIRIL, HEesK
W5 (Lugol’s solution) &g, 7 M1 5% 56 %8 J FH 4t
TR e BEAG. PRUTE AREO E  3R 4

PEI1 VORI B 0 TR DX PRI R A A A3 AT
Fig.1 Distribution of phytoplankon sampling
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Tab.1 Annual mean value water quality parameters in the four sampling stations in Xixi Wetland, Hangzhou

I X Kk CoD BOD LR DO

A A (m) pH AR(m) (C) (mg/ll\_/l)n (mg/l_s) (mS/cm) (mg/L)
I 0.48 6.41 1.67 18.81 5.37 2.36 0.58 454
I 0.55 6.12 1.07 18.78 3.61 1.15 0.59 4.65
I 0.60 6.39 1.22 18.79 4.19 1.26 0.66 454
IV 0.72 6.19 0.96 19.16 3.81 1.10 0.54 4.47

2.2 FHEEYTEAR. HHRERSEH
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BRI, A/ Nk R (Chlorella) . &3 (Cryptomonas) 14K 3 J& (Chamydomonas), 4351 i 32
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Fig.2 Seasonal and horizontal changes of phytoplankon density in the four sampling stations of Xixi Wetland
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F2 1 -IVIh VU RN TR IR 8 S . oA T 2% 1 (x10%celIs/L)
Tab.2 Genus composition, distribution and mean density of phytoplankon community
in the four sampling stations of Xixi Wetland

J@Z& Genus I n m N P J@Z& Genus I o m v B
4307 Chlorophyta FHFF% S Synedra 1.682 1.013 0.803 0.742 1.060
LYW E Ankistrodesmus 11.107 0.933 0.723 1.732 3.623  SHE#JE Navicula 0.097 0.000 0.037 0.033 0.042
i #JE Cosmarium 1.763 2.13 1.103 1.790 1.697  FLPp7¥J& Besrtira 0.001 0.002 0.001 0.004 0.002
AKX )% Chamydomonas  67.703 0.550 3.348 5.742 19.336  H ¥ Melosira 0.125 0.009 0.034
7K #Jm Hydrodictyon  0.201 0.225 0.065 0.338 0.207 Mk ¥ /@ Fragilaria 0.069 0.019 0.056 0.036
W& Scenedesmus 0.872 0.29 0.255 0.528 0.487  XZZ#JE Surirella 0.118 0.049 0.051 0.016 0.069
/NEREJE Chlorella 141.3716.02119.75237.134 53.570  AR7&#JE Rhizosolenia  0.000 0.000
+7#J8 Crucigenia 0.216 0.034 0.047 0.076 0.093  ZJE#JE Nitzschia 0.000 0.000 0.000
T )@ Chodatella 0.048 0.093 0.176 0.833 0.288  HFZ /@ Cymbella 0.011 0.032 0.009 0.002 0.014
#7 H )& Closterium 1.307 0.494 0.154 1.197 0.788  [Alifi#)E Coscinodiscus 0.000 0.000 0.000 0.000
LE429% 8 Chlorogonium  0.371 0.097 0.071 0.138 0.169 %/ #J& Diatoma 0.403 0.233 0.447 0.363 0.362

BEIE )R Kirchneriella  0.083 0.081 0.037 0.037 0.06 F&#[] Cryptophyta
ZEBk#EJE Chlorococcum  0.104 1.056 0.306 0.658 0.531  Bai#i& Cryptomonas 55.566 6.129 14.071 13.5 22.317

138 Volvox 0.228 0.096 0.225 0.343 0.223 %] Cyanophyta

YHEBE)E Oocystis 0.036 0.175 0.163 0.523 0.224  Hii# )& Oscillatoria 0.517 0.173 0.404 0.355 0.362
)R Sphaeroplea 0.132 0.579 0.093 0.232 0.259  J#iJa Phormidium 0.610 0.374 0.178 0.466 0.407
SCEk )R Eudorina 0.019 0.005  ¥ZF4E/E Dactylococcopsis 0.109 0.015 0.116 0.049 0.072
2438 Ulothrix 0.000 0.000  &Zk#:JE Nostoc 0.068 0.049 0.112 0.035 0.066
%5 ¥ )8 Coelastrum 0.056 0.278 0.084  faBki¥EJE Chroococcus  0.166 0.076 0.099 0.460 0.200
F 23 Westella 0.007 0.003 0.001 0.003  RjEHa Spirulina 0.000 0.000 0.002 0.003 0.001
£ R %% Pediastrum  0.012 0.003 0.001 0.001 0.004  “FZL#iJE Merismopedia 0.303 0.291 0.206 0.330 0.283
58 Schroederia  0.021 0.001 0.009 0.008 #R#[] Buglenophyta

598 Actinastrum  0.020 0.000 0.038 0015  #l#JE Euglena 1.415 4.048 3.208 1.909 2.645
NI # % Cladophora 0.009 0.083 0.023  #E#JE Trachelomonas 0.000 0.000 0.000 0.000 0.000
#5798 Oedogonium 0.026 0.008 0.004 0.011 0.012 %] Xanthophyta

03T H ¥ & Closteriopsis  0.001 0.001 0.001 % #:J& Tribonema 0.044 0.106 0.080 0.088 0.080

12255 3% 8 Desmidium  0.001 0.006 0.003 0.002 0.003 #:3#:i] Chrysophyta
JU £ %)% Tetraedron 0.001 0.001 0.001 0.001 0.001  HEFEPH)E Dinobryon 0.000 0.002 0.001 0.002 0.001

H 4 #J8 Selenastrum 0.001 0.000  —=FE4 /R Primnesium  0.014 0.016 0.005 0.047 0.021

Jie4E34 ) Gloeocystis 0.002 0.004 0.002  faf#f¥i)E Mallomonas  0.014 0.004
k1] Bacillariophyta 3] Dinophyta

PIECHEIE Pinnularia 1.493 1.148 0.598 1.390 1.157  fIHH¥EJE Ceratium 0.016 0.001 0.009 0.007

2.5 WMERFMERRMZFEMRELY. FENEMN SRR

TEVUZEIRHD 4 T WA RAEL R, 4EZ H 1550 48 NEEAC, RIS REA /K B AL S R0 B2
AR BRI 0 R O RO v T A by IO A SRV AR S [ UL G . DG R M 0 A 400 14 i X85 K ARz T2 2 T 2
FRTARKR, 15 CODwy FIHL AR ZE] 7351 A B3 AL I IEASCR R, JB 2R Bod 5Kk iE
R 2 A 2 R SR OCC AR, SRR Z A 240 3% A IE A OGO R, SR N 4S CODw, 1641, %
RZIAA WL F R IEAOC R (GE 4).
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Tab.3 Average value of phytoplankon community characteristics in the four sampling stations of Xixi Wetland

REVEHRIE I 11 11 Y
JEIHL 48 52 44 47
SR (x108cells/L) 288.455 36.763 47.239 71.306
LREETE AL 7.00 6.36 6.33 6.21
WRGATER 12.25 11.82 12.17 11.54
JEZFEMEFE () 1.172 1.102 1.084 1.061
YIS PEHL(E) 0.721 0.622 0.759 0.715
M EFEE(D) 0.490 0.436 0.418 0.521

4 VURIH B SEE TR RS K R S B T S R0
Tab.4 Correlation coefficients of community index to water quality parameters in Xixi Wetland, Hangzhou

el | BOZ KR e Kl CODy,  BOD;  mE®E DO

(m) (m) (©) (mg/L)  (mg/L) (mS/cm) (mg/L)
JBAEL -0.300Y 0193  -0.030 0.273 0.300% 0.182 0.533? 0.030
BLREMIEE -0.332Y  0.163 0.086 0.408% 0.185 0.155 0.238 -0.075

M EENTEL -0.171  0.200  -0.174 0.047 0.614? 0.172 0.776? 0.205
*1)0.05 I 7K, 2)0.01 {2 E K.

Rt — KT CODyy, 1850, T 2T 45 SRRl K45 I 1 IR WA ) B2 R, 4333 LA 4% i A 3 )
CODw TRE. B SR AAS R, &1 TR 0% B X B0k by AR VR AR 56 81 U3 4347 (3% 5).

F 5 1 IV RT3 A S A WU RESE R (mg/L) . S 38(mS/em) =2 i) B AH 56 250

Tab.5 Correlation coefficients among CODy,, conductivity and Log no. of various phytoplankon density in the
four sampling stations of Xixi Wetland

ealigi-ty) I 1l 111 \Y
#3507 Chlorophyta CODwn 0.794? 0.623 0.802? 0.475
HL R 0.799% 0.853% 0.731Y 0.915?
%17 Cryptophyta CODwn 0.816% 0.313 0.747Y 0.525
G 0.773% 0.680Y 0.770? 0.820?
#E#1] Bacillariophyta CODw 0.688Y 0.712Y 0.697Y 0.549
HL R 0.804? 0.772Y 0.421 0.841?
%] Buglenophyta ~ CODwn 0.595 0.782? 0.372 0.577
HL R 0.602 0.781? 0.309 0.692Y
¥ Cyanophyta CODwn 0.648Y 0.614 0.788? 0.614
HL 53R 0.712Y 0.300 0.521 0.842?

*1) 0.05 & /K, 2) 0.01 /K

I SHBREREETION, TRIERA I B BEXTES CODwy FIHL G358 2 [ A7 3 A IEAROCHE, JF LARSEET Ty
W BER RS CODwn R AR IEARSCME Ay fie i, ek T ] B B0 i 3R Z I B TE AR Ve 1Ll
FEBET I FIBRE N VB BE XTI S CODy FIHL SR Z (A1 A IEAR G, SRl I FIRREE T T B X A
LR A 3 I IEAR DG, T 2l TR ] 9 BE X R4 5 CODwy AT 5255 22 W) 7 4k 35 19 TEAH
SR, RESET TR BET 1R B XL CODwy Z I 35 IIEAR SN, IV LI S 3 OK B - 54426
B R [ 5 0 R TEAT A, I DASRBET T A S R RO 5 s.

3 it

3.1 AHHFE I8 X MR A Y A SR S
PHERRHA AU TR IR 2 KR (B P ORESE) A0 ks gt | 2t ROAE TG RAE b
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Yoo AKPEFRFHAMARM AL P R AR, SEATKIRI A WL L8 Ao i, e A8 T PR IR ) T B R
FiEh. 2005 47 M1 (4 FEFE 7 o5 A BT 70%, S KRRk 2 073k, MU S AR R thad . 18
MO TF ARG 1999 4F, KA S AN L SR A AR 24 S48 86 435013 2.65 A1 1.62mg/ LM, TV it e Jo o
M 1997 4EfY 18.2mg/L, | TFHE] 2002 41 23.1mg/LB). KA /K T (1 L S-S B IG5 TR b vk i A 561D iR
TP IEAE A A S 28 L R X B B 2 CODw, TEECRTHE T3 (1 T o T bl St 3 b I (36 4), BV
BB 2 ML TORE R e RS R ER R B A T R AR R B X5 Takamura S5EUSHRE (4 H ASIIIA T
1R %% TR /KA R S B X B8 P2 e 1 B P B I ) 52 G ) E AR DG R SRARZ L. PRI
i TRIBREET ] 5 B AR ) 5 (1) 93.76%, 7€ T S ANIILA, X | 1 28 % XI5 CODw, TR BRI H
SR R B I IEAE DG, T 1L A IV 5 L R 2 A0 10 2 1) IEAHOGHE (3 5). FubfEil, T abFn
TSR A AL R PR IR P e L, BA ALY & it s (R 1), X 0TRE S T RN, 20 s X
HFECAIE O, A2 . W2, XK Ad sh bt 2 3 A e,
3.2 FERPEHIEMNRAESTEREMN I

TP TR, AWK X AORHE RS IR . S, AMRABE IR 1998 4FA9 0.64m ] 2007
AR 0.59m, X H AR TR G KR Fs B B TR K AR B R A AT REDY, o A e T L B
A 1A SRR A S A X (IV ) ELA /K DRI T 38 B 3 KRR AE 17 222 S K. CODwi P8 3.98mg/L Tt
F) 4.24mg/L, T TR Bt %% B 40 )N 519cells/LI &2 335cells/L. AT UL, ¥T 10 4F34, 1M AR e 2
MOKRAG ] T AP E S, M s Y — S Y5 i e % B (T RE T e 5 B R 0 ) AN
B, BRI SR T AIE. (BIEHAYTEIL . 0l T AR BRRSER A B, W IR X K E
ot KA 1L AN, HEe s A AR TS e SR X IV, I, AR X R s By s s
(PRI 1.9%, T URIERE SR IX Y 2.4%. X SHUMN PEIRIEHIR T RBAG I R0 AR,

T2 H B I TR X N K AR A SR BT 407E 6.21-7.00, BEZSEEATEEUME 11.54-12.25, Marglef J& ZREHEFE 5L
d 7E 1.06-1.17 Z[R]. AJ UL, JRb/K Ay 32 15 Jeall o B R, HAE MM 22 H AR, T e
FNEAE, BB T RE S R, 0 d ERTRES WAL, B, PP PG N O A2 ™ A L)
15 Y KRB SRR 8 S SRR A . A ik &, o 8 TR X A s 2 /K iy i (el
1 30 Z 100k ) 7K A AR T (a3, X — a5 5 P & BTk BRI 36 /K T 170 & 8 7 A 7 M0 o %) 225 SR R A
F. 3] REJEATN T BURF XM s | by . WVR . TRVRS KSR T T R AR A R i, KRB
[ TR B O AE K.
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