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Relationship between environmental factors of the water and rotifer community structure
in West Lake, Hangzhou
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Abstract: In the present study we evaluated the trophic status of West Lake on basis of investigations from January of 2007 to Octo-
ber of 2010. According to the data associated with species composition, dominant species, density and diversity of rotifers, the re-
lationships between rotifer community structure and eutrophication were evaluated. The result indicated that the water in West Lake
had been in a state of eutrophication. The dominant rotifer species were Brachionus angularis and Keratella cochlearis in all 29 spe-
cies. The amount and diversity of rotifer species are all low. Structures of rotifer community were different in seasons, years and lo-
cations. The correlation analysis showed that rotifer density was significantly correlated with water temperature, status of eutrophi-
cation, total nitrogen, SD, COD, and pH, respectively. There were significant correlations between Shannon-Wiener diversity in-
dex and environmental factors, but only total-nitrogen had obvious correlation with Margalef diversity index. The study showed that
there existed an ecological gradient of the community structure of rotifers between intake and outlet, which were influenced by hy-
drodynamics of water diversion system.
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Fig. 1 Location of sampling sites in West Lake
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Fig.2 The characteristics of water quality of each sampling site in West Lake during the research
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Tab.2 The TLI index of each sampling site in West Lake

Ehy o DEE 51l JEHE &vds PR RN SRl Wl hmil
2007 4 47.7+6.1 46.6+5.5 46.8+3.5 43.3+2.2 48.1+1.8 44.32+2.0 35.8=1.4 38.8+2.3 37.8%3.6
2008 4 50.7 7.5 51.8+7.4 52.1+5.7 44.4+3.8 42.9x2.9 42.22.3 39.4x2.7 40.0x2.9 40.2:3.1

2009 4F 53.4+£6.8 49.8+4.5 50.8+2.8 44.2+2.4 43.8+2.9 41.3x2.0 40.3x1.9 41.2+3.4 41.2x5.4
2010 4F 55.2+5.3 54.8£5.5 54.1+4.3 46.4+0.7 46.1x1.1 43.3£1.7 43.3£4.2 42.6+5.9 43.0z7.5

2.2 B RMBE LS

2.2.1 FR A A WAL B e B 20 B, BULRRA BHER 2 RS IR R e AR A L AR
RS RO A L BROE fa F AR SR R SRR S HUSE. TR AU E], A SR R Al ORI fu B TR T A
SRAE R B, G B LA 2 R R A SRR, PR HUOL SR e B R 22 Bk By AR R A
HARE R AR A R AR (3R 3).
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Tab. 3 Species composition of rotifers in West Lake

T2 AMAEE ANE JLEW SV PSR PUIEM SRR B
1 B = JKe %8 1 ( Filinia maior) R e S e I e I e S et A o s SR R
K = %6 0L ( Filinia longiseta) —t+— —F—— —t—— ————  —4——  ———  —4—— ——f— —f—=—
AT i 3E 5 Bt (Asplanchna priodonta) F+++ - —ttt+ —t++ —+t+ —t = b= -
fhaE4 di (Asplanchna sp. ) i e
KR PE T4 e (Synchaeta pectinata) B T e T o T oo e o e o e S
PEBH L ( Synchaeta sp. ) —4——  —t+—— ———— = ———— —f—— ——— = ———
5% 2 I8t ( Polyarthra trigla) B I T e S TR R s Tt oo o o S SR S e
HAYRE B 58 B ( Brachionus calyciflorus) +H++ 4+ FHH+ -+ — - =+t -4+ HE—+ -
R B (B, angularis) B T o o T e e e T e e
B R (B. forficula) Ft+— -+ Attt ———— ———— ——4— - o4t —ttt
TR A HU(B. urceolaris) i
PR E RS B (B, falcatus) —mm= mmmm mmmm mmmm mmmm mmmm mmmm e e
LR A i (B. diversicornis) B e S S T S T A et S e S S
ALK B4 U (B. variabilis) ———— —m—— 44— —mmm —mmm —mmm —— e o
il e, H 58 B ( Keratella valga) —+++ Attt —Ftt ———— =+ —F—+ —t+— - 4+
ML (K quadrata) —+++ —t+— -+ —H+— —tt+ —Ft—— —d++t —+—— —f—=—
I A B (K. cochlearis) B T o T e e e e e T e e
ZEMEBH FE L (K. ticinensis) —+++  —F++ —Ht+t —F++ —tt— —t++ bttt —t — -
Wl 7 5+ B 58 ML ( Trichocerca capucina) +H++ =t + b=+ F—++  F+t+ At =+ FH+ A+t
[} e %¢ bt ( Diurella sp. ) Fom— ——m—— mmmm —m e —mmm e e e
J7He S 1 ( Trichotria tetractis) e e
FAREFS B ( Monostyla sp. ) e et e e S T it et
AT 58 H (Lecane luna) ———— ———— —4 = ———t H—t— ———— ——f = o
BEIE e 0 (L. ungulata) R ittt ettt
KA e %8 5 ( Euchlanis dilatata) ———m ——m—— mmmm — e —mmm e e e
B H S H ( Colurella sp. ) e
YR I 5t %8 1R ( Lepadella ovalis) i
48 i (Lepadella sp. ) e
2 57N Ee 1 ( Hexarthra mira) et S et S S et
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2.2.2 HEZA  TOEIE R EE B ARAL TRARA KT 35 25 B B s R A — A — R, DO 4F IR &
HTE], MSREEAR TR 2 108. T Hi 8% BE #1500 ind. /L 1R 15 550K, o5 M8 REESTIR 4 13. 9% 3 56 i i %
BERE LT 1000 ind. /L AR 5 UK, di SRR EY 4. 6% ;%6 SV BEASEE T 10 ind. /L (928 8 AHIK, o SR
FEATR ) 7. 4% . P82 BII], VU %0 Hh 5% B B B R 2247 ind. /L, H 3LAE 2009 AEBK /D4R S, AR S hy 18
JEA 4 B (1599 ind. /L) AR 2GS (519 ind. /L) ;1 2008 4EFkFR A /NG i1, 20 L K BE 25 e 4
Je LR BRI

MZETTARA R 5 RAE SR R R B A W] (2 AL . A BLI90 A 1], 2008 4F f% i 2 B ) BLAE
#7250 969 ind. /L, F KSR HBIAEA S, 40. 5 ind. /L;2009 4F45 55 858 LRk 2, ol 1728 ind. /L, &
OB R BAEA TR, 42 ind. /L IS T 2010 45 % B O BRFE L 2%, 0 1273, 5 ind. /L( & 3) . MGy
Brab R, U Ee s A S 7K IR A AH DG (r =0. 274, P <0.01) @ B B 35, T B 5 TLT #8400 B &
SRRRERFE R 7 B E R pHL (B89 AR OGP 25 BE 3 (ropee = 0. 351, rpy = — 0. 348, 1. = 0. 338, 1, =
-0.442,r,, =0.318;P <0.01). Pt AAPE A4S BB B BB S KR B R R E A L, B 520
WA K SE M R R = SR PR R 8 25 3 WA B S oAt Y 3 0. 0 UBF VR S5 AR I R B S LA R AR
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Fig. 3 The seasonal distribution of rotifer density of North West Lake during the research

2.2.3 ZEEMESEH T LAY Margalef ZREHFESUESIE R KN 2. 16, fix/NH 0. 81 ; Shannon-Wiener £
PEFE BRI KON 2. 45, 55/NR 1. 27, RIA S AL Margalef Z2#£4E35 201 Shannon-Wiener Z2 £ P18 5077 ¢
225 (B 4) . Margalef ZHMAEHUR Shannon-Wiener ZREPEHE A TLI F8B0UR FA /K BT e AR 28 B A [F (94
K. Margalef ZHEMEAE A 5 MEA BERIMCHE(r = -0.225,P <0.05) , i 5 7K 37 B RE G 5 il
PR ER T4 Chl. a ,pH K TLI $8EUA A CHEA 122 3 s Shannon-Wiener Z2FEMERE RS BV B | =i B R 6 48 BU DG
W2 (rp =0.212,r¢0p, =0.237;P <0.05) , 57Kk &V EE (Chl. a . pH B TLI H5 5000 AH Mk 8 B 35 (ry =
0.386,rg, = —=0.304,r, , =0.387,r,, =0.373 1/ =0.338;P <0.01).

2.2.4 KR H F H o BELME X R ARSI SRR AR B K pH H S 3 Y EAH
KKZ; HEWE BASREENRMHCER; 5O 53 a AR B RS S5EE 5
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Fig. 4 Shannon-Wiener diversity index and Margalef diversity index of rotifer community in West Lake
4 RIRPREE N T 5 58 VR 45 A FE AR I AE DG 3 Hr 4 21
Tab. 4 The results of correlation analysis between environmental factors of the water and
index of rotifer community structure
RAEE MK d i TLHRE W B BA BEE MEKa CODy, pH
RAEE -1 0.376* -0.083  0.023  0.350** 0.274** -0.442%* -0.348"* 0.173  0.153  0.338** 0.318*"
P 0.000 0.391 0.813 0.000 0.004 0.000 0.000 0.073 0.113 0.000 0.001
MR ro0376%% 1 0.689 ** 0.700** 0.327** 0.383* -0.384*" -0.415"* 0.191% 0.269"* 0.325** 0.312**
P 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.047 0.005 0.001 0.001
d r -0.083 0.689 ** 1 0.709 ** 0.088 0.115 -0.100  -0.225* 0.046 0.137 0.105 0.115
P 0.391 0.000 0.000 0.364 0.236 0.304 0.019 0.639 0.157 0.278 0.235
H r0.023 0.700 **  0.709 ** 1 0.338** 0.386 ** -0.304 % -0.285** 0.212* 0.387** 0.237*  0.373*"
P 0.813 0.000 0.000 0.000 0.000 0.001 0.003 0.028 0.000 0.013 0.000
TLAERL r o 0.351%%  0.327*  0.088 0.338** 1 0.400 ** -0.855** -0.474** 0.808 ** 0.839** 0.768** 0.686 "
P 0.000 0.001 0.364 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
R ro0.274*  0.383*  0.115 0.386 "* 0.400 " 1 -0.329 7% -0.424"% 0.293 7% 0.427** 0.256 "% 0.394 "
P 0.004 0.000 0.236 0.000 0.000 0.001 0.000 0.002 0.000 0.007 0.000
BUWE  r-0.4427" -0.3847* -0.100  -0.304"* -0.855** -0.329** 1 0.596** -0.676 **-0.660 ** -0.652** -0.622 **
P 0.000 0.000 0.304 0.001 0.000 0.001 0.000 0.000 0.000 0.000 0.000
BA r=0.348%"  -0.415%" -0.225% -0.285% -0.474 7" -0.4247*  0.596 %" 1 -0.384 **-0.515"" -0.539 ** -0.536 **
P 0.000 0.000 0.019 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000
pati r0.173 0.191°* 0.046 0.212"  0.808** 0.293** -0.676*" -0.384"* 1 0.678 ** 0.711** 0.561 **
P 0.073 0.047 0.639 0.028 0.000 0.002 0.000 0.000 0.000 0.000 0.000
MekZa r 0.153 0.269**  0.137 0.387 "% 0.839** 0.427** -0.660** -0.515** 0.678"* 1 0.642** 0.807 **
P 0.113 0.005 0.157 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
CODy, 7 0.338**  0.325**  0.105 0.237"  0.768** 0.256** -0.652** -0.539** 0.711** 0.642** 1 0.551 **
P 0.000 0.001 0.278 0.013 0.000 0.007 0.000 0.000 0.000 0.000 0.000
pH ro0.318*"  0.312*  0.115 0.373** 0.686 ** 0.394** -0.622** -0.536** 0.561 ** 0.807 ** 0.551** 1
P 0.001 0.001 0.235 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

r F7R Pearson AN ; P 7R BAEVE (UM 5 # = F7-AE 0. OL JKF-(XU) = RFEARR 5 » FIRAE0. 05 /KF () b2 3F

;0 =108.
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3 itig

M P T 5 R 7 2 A 2 1 AR AR T, (EL A1 B ML S0 ). K IR IA DRy S 5 i 4 SR o 2 2 4 A
Tefe EEHFREEH T . Hofmann" ™ AR K 25 0 46 A8 (0 32 BEROEARE— Pz P[5 3% Nagata %51
WA pH (EFNIA i SR 48 e A i A PSRN i 3 25 i 2 AR S 7 FEA R K AR o AT —
A B 6 11 2 5 4 T Bl BOMAZ 50 SR S5 H ST T S O S S SRt 2 S s 6 X i DR
AR TR RIFFT R, 6 R 5 e DU /K IR — R A 20°C DAL, S DR IR BE 1T, B % % 7 R 4, E
AT 2P SRR R b, S S50 3 4 U 8 o, AT IS BRG0P0 G ) ey o i 1
Pl BRI AR A 3 B 2 (r =0.274 P <0.01)  (HAIFF AR ME— Ry S R N 3R 10 HL, 78U AR S o 3
AOAEbR KR AR DG BB Crap > roupsg > a > Teon, > ron > 1) - HUM PHIS1E WA 12 5 8 O3 32 800 3 A OC
(r=-0.442,P <0.01) , 3 GBS MDFFT R — 80" B IRERAERS 0 PRI A2 7= 1 17 i o 2 0 v i
B 22 R AN AR — R SR, (E IR 52 R A1 30 (8] 2 B, 5 B s 00 0 e I R RS 15 38 IR SR DDA
ST ARV Sh Wl R R OT S BRI A R A, B 24K A e S R g o R R o N e
PEVERRAR (P2 3 0 11 5 B 5 A i A 7 5 M =0 DX EA AR [ 0 K 8 KT [l L b
TELERI AT BN PG R B R B RO R S R R S R R AR S B S SRR O
PERIE 5.3 (r = -0.348,P <0.01) , fif 5 SBEAHSCHEAR B3 (r =0. 173, P >0.05) . Bz 0% % 1 it 0]
Sy WIERWIAE RBEVE S EA TS, 2 R R W W BRI 48 AR W B 54 R a & BE AR 35 IEAROCOC R, T
BN TGS HUAEY) 8 S Chl a ARSI AR (1 =0.153,P >0.05) , X 7] BE5 PG Chl. a 35| K B
M 4 b TR B 7K ELKE 30 Ai AP A K

ZAEPESE BARE 1 S WA HOEVE S5 40 T 8O R 2R 2H IS AR A 15 B SR MRS e R i ] 42 K TR 4
SRR AR RE A0 R, AR BT K R SR () E R A A RE Y, 5K BRI E R AR 2
I SRR K F1 R REAE RS S I PRI BE S 2 R IR HIE ™ PP U B AT IR AR 5 6 )
Fh ZZREPE M — DR 3, AT AE S A A P AR A ) T IR A — i 6 R AR S i AR 5 37 & B, Mar-
galef ZHENETEHOH Shannon-Wiener ZAEPESE 805 TLI 45 K L2 HAb K B8 AR 22 8L H A [A] 9 AR G 4. Margalef
ZRAERR B S B R W AR, TS KR GE WL S R AR R ER SR B Chl. a (pH S TLI $5 50 AR C
PEAS 2% s Shannon-Wiener Z2 RSB BUBE | AR IR £ 45 BOM SR 838, oKl (BT  Chl. a (pH % TLI
TR RN T B B 3. Margalef 22 FE 35 4R Shannon-Wiener 22 B V4 505 48 %5 BF (0 M S ME R 1 3%
(Prtargater = = 0. 083, Foniener = 0. 0235 P > 0.05) , if 55 b S K02 6] A S 327 705 JEE I8 (s = — 0. 689,
T shamon-wiener =0- 7003 P <0.01).

e R A R R SRR FRBE AR A AN R K S RNR BT RAT R R e AR
B KRB SR LTV 58 R S RO AT BTG N 5. OGO 45 SRR T, P S IR 5 25
BIRRSHR AT BE R BRI OCE (r =0.351, P <0.01) . SR, LM P54 S 30 i ek B3 L 22475k —
ELRAT SR AR, 2K 3 B8 I AL RO R, 04 180 4 SR 24 SO S K IR BEAL AR W IR 7 9 5C & R
IS 4 AR 2257 /NI A (BRI 1) %6t B B AP AL T — A BRI K7, 2
FEPEARAR, 2 2 A AN A 5 AR Bl i (K D) 2R KOP i, 1 A AR I e A 1RO 1 21 i ok
FUEFE— AN K B T2 Bl R I E SR (I 5) . 7G04 th 2 A DU Tk L 7 3 A i S5 I
R, 025 KRG R MK 3l J) 2 1.

4 Zig

1) PHIZEAE TR EUEMEAN T 35.8 ~55.2 2 Ja], PU I fAc b T rh—5 5 3R 2S5

2) PYiIAS R E AR AL THARAIKF AR AN 5 DA S8 FE 48 T IROE 0 A SR e DL
B R RTEA FAF R B S R B 2 15 A A LA 5

3) ARRAEIHTAE RN, U HUE S KR TL A8 A R R R R ER 1 X WA pHL R A G
PEREZ 23 (P <0.01) 5
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Fig. 5 The ecological gradient of rotifer caused by waterflow in West Lake: (a) the water flow;

(b)the gradient of TLI index; (c¢) the gradient of rotifer density; (d) the gradient of rotifer species
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