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Abstract. Rotifers, a kind of essential plankton in aquatic ecosystem, is sensitive to environmental changes and playes an impor-
tant role in food chain and microbial foodweb. Environmental factors and rotifer samples were collected from five type of water
bodies (lake, pond, river, reservoir and estuary) in July and December, 2015, Guangzhou City. A total of 76 specie was identi-
fied,, which belonging to 26 genera. The dominant species were Anuraeopsis fissa, in river in July and decreasing in December. The
evenness index and the diversity index of river and estuary in winter were much higher than those in summer. Rotifer abundance
ranged from 33 to 2625 ind./L. The abundances of rotifer in city lakes in summer were higher than those in winter, while opposite
situation for the ponds. Analysis of similarities( ANOSIM ) determined that the community structure was significant different among

the different water bodies. These differences came from the abundance of dominant species, especially the river and lakes. Owing to
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the largest contribution rate of lakes made by Polyarthra vulgaris and that of river made by Trichocerca pusilla and A. fissa, the
community structure of rotifers was significantly different. Statistical analysis showed that there was a positive correlation between
chlorophyll-a concentrations and rotifer abundance. Redundancy analysis and ANOSIM analysis represented that P. vulgaris was
more likely to dominated in lentic water, such as Lake Liuhua which contented of high chlorophyll-a concentration. A. fissa and
Brachionus angularis were dominant in the Guangzhou segment of the Pearl River, the lotic waters with high total nitrogen and total
phosphorus concentrations. In summary, the waters in Guangzhou City were eutrophic and measures should be taken to protect ur-
ban aquatic ecosystem.
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1.1 RERBESRERILE

F 2015457 AR 12 A 3By M0 15 AREEL 438 T 5 FOR R KRR (Rl s BRI B 3778 Hh
o K BEFNIAT K0 VA A X G2 HLARKRE SR - 3 IR TT VAL S IR (L) (WAL (L2) AR
ONFRWIA(13) ;4 ASERVLT M BERE 5, ARSTED (R1) BT sk (R2) L R2AIR TS 5 (R3) MK kL =
(R4) ;3 NFRFEMBIERE 5, B VD IR S a3 (P1) e 7 iR (P2) FA4 0 B 4R BR 3% (P3) 33 MUK IERE AT,
LHUKEE(RED) K &BKEE (RE2) LR AR K 22 (RE3) 52 AT LURE A, S RATR (E1) FIER T RAR (E2)
ELARCRFEN B LA 1.
12 EMmRESHH

WHUERRES R 20 wm FRIFLE YT E M AE 2 LOKRE)S , T 50 ml R BMUARAE , A PSR R E
LARTE N 4% [ 5E PRAT 5 HUE VERE S SR 40 77305 A 1) 190 8 10 07K SP- 468 B, AT P 8 V7 V0 28 0k By
4% [ 52 PRAT. RS M Koste 282K R G0 LR oK A UGEY 0L #8 du T2 BETIE H bR e 45
F 10 ml , $25E R 1 ml FIHEOERE WA T T, BRI 2 B IO 3ME. KR 3 BE A pH A
YSI-Plus Z2ZH0K AU BZIN G . SRR 4% B SR TR e GB 3838 — 2002 i s 45K a e
JE FH TR R 436 B 0
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Fig.1 Distributions of the sampling sites in Guangzhou City
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FH Excel B Shannon-Wiener ZAEHEFEEMNYY 21 BEHE R 5, i Origin 9.0 B F#ATVER. (8
JH SPSS 16.0 X FEATH B J 5 F 55 T4 G 00 B, X 2R 1t B 350 1 8 Bk AT 25 S e . A
PRIMER S 453H AN [R] 56 X 3% &8 40 [ 22 57 ) B il o
Shannon-Wiener ZHEHEFEEL(H') .
H ==Y (n/N)log,(n/N) (1)
Pielou ¥51 840 J) -
J= H'/log,S (2)
K, S R A | ARSIV R T I Sh A AR
WA T 55 AR R RS R RIK AR R 56 R i CANOCO 4.5 #4704, 85 7 B4R 18
PBALIRIE W BAEIEA T REREXT B 44T (DCA ) , AN SR BB R fe KA B AL 4, J& T Bl RUASTARY ol Y L % g
SEHT(CCA) s WISR/NT 3,8 FAMERBIRL i TCA /M (RDA) 1424,

2 R

2.1 T AN E) ZE B K I8 1 ERER 454

T AR [ 2 R A A B 2 SR JK JRLTE 29.0~32.3°C 2Z ], & FE /KR TE 17.5~21.2°C Z i) ; /KR T
AT BRI AT NG S rE v SR M I AL R e B2 P3 R IA B 4.74%0, 47 E2 AR 3.42%0, HAvdh
FEBITE 1%L . ANRIZEEDKAER pH 7 6~9 Z 8] mfftd. B2 0 AW S s B BE RED ik 10.76 mg/L, &
WM R B (E AR 12,355 0.24 mg/L; &% R1BA RSB fe i, 43 3R 8.26 M1 0.37 me/L. HF:45
FE B S e BE 43R 2.13 1 0.15 mg/L; 42505108 3.16 1 0.20 me/L. &2 BAM BB E S
HEHTEEER(P>0.05). B L2 MEFE a WERE, 55 205.38 ng/L, 4% PLME a IKELFH
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Fig.2 The concentration of total nitrogen, total phosphorus and chlorophyll-a in different water bodies in Guangzhou City
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Fig.3 Comparison of the dominant rotifer in the different water bodies in Guangzhou City
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Tab.1 The composition of rotifer species in different water bodies in Guangzhou City

1437

BE BT 4 i
P1 P2 P3 L1 L2 L3 REl RE2 RE3 El1 E2 R1 R2 R3 R4
FRiE SRS Brachionus calyciflorus + o+ + 4+ + + 4+ + o+ o+ 4+ o+
AR RS B. urceus + o+
MRERIH B. angularis + o+ + 4+ o+ 4+ o+ o+ o+
KA R B. plicatilis + o+ +
JE o R4 L B. caudatus + + + +
WL e B. falcatus + +
iR R B. quadridentatus + o+ o+ o+
WS A B. donneri
R R B. diversicornis + 4+ + +
TR R B. patulus
EupiZ gkl B. forficula + o+ + o+
XU 24 B. bidentatus +
A R B. budapestinensis + + o+ o+ o+
B. austrogenitus[zs] + o+ 4+
EZ5 &9 N E A Eii Polyarthra dolichoptera + + o+
INE(ED T P. vulgaris + o+ + + + o+ o+ o+
412 ke P. remata +
R KSR Filinia longiseta + + + o+
BR 3E = I F. passa
P EC = e e F. novaezealandiae + + + + + + 4+ o+ o+ o+ 4+
B = e i F. maior + +
T = e F. brachiata + o+ +
JELAR = B F. opoliensis + +
PeHitlm  EMEBEHRH Colurella adriatica +
REERE R RS Asplachna priodonta + o+ + + + o+
[NIAWLTE 2} A. brightwellii + 4+ + + 4+
fagiit s ARfaae i Anuraeopsis fissa + + o+ + + o+ o+ o+
R BEalRR Keratella cochlearis + + o+ o+ + o+
K. tectat! + + +
FETE 0 P e K. quadrata
P o A K. tropica + o+ + o+ + o+
5 IR U037 e Lecane bulla +
SRk e L. closterocerca
SO EsS H L. furcata
[1) T s L. papuana + +
T e L. stichaea +
BTV s e L. ungulata +
i GRS H L. stenroosi +
I s e L. hamata +
AT M4 o Lecane luna +
ZRfE R R Liliferotrocha subtilis + + 0+ + + +
Vi R K Epiphanes macrourus +
HER KSR E. senla +
—FhK A Epiphanes sp. + + o+ o+ o+
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£
BE HA BT 4 A
P1 P2 P3 L1 12 L3 REl RE2 RE3 El1 E2 R1 R2 R3 R4
VAY kY I B AN Ik e Hexarthra mira + + o+ + + o+ o+ o+ o+
it iEE ity e & g Collotheca sp. + + + o+ o+ o+ o+
RERE ®/INRREfR Trichocerca pusilla + o+ o+ o+ o+ + + o+ + + o+ +
S RS T. stylata + o+ + + o+ o+ o+
7] i8] 57 R e Tt T. cylindrica + + +
YKFRERE T. elongata +
P IRSREiH T. rousseoeti +
i R T. lophoessa +
ST A I T. similis + o+ o+ o+t o+ o+ 4+
M TR H T. dixon-nuttalli + o+ +
U R fe m T. rattus + + o+ +
56 SRR T. capucina + o+ o+ 4+ +
iR [ORE i Testudinella mucronata +
WY T. emarginula +
BB R T. patina +
fERRE HEEERE Gastropus stylifer
iR N R H G. hyplopus
TR iR Ascomorpha sp.
WERE RREEERR Synchaeta stylata + + o+
KRR H S. oblonga + +
MERE KA ER AR Enteroplea lacustris +
WAREE R — Pl bR e Harringia sp. R
AR BRI R Colurella uncinata + o+
HHRE :ék KaEH %E Ploesomatr uncatum + +
HHRE  MRETRR Lepadella patella + + + +
R R KR e B Euchlanus dilatata + 4+
HUR K2R Rotaria neptunia + o+ o+ o+
Ekflm  —MEA Cephalodella sp.
et R = Beke Hy Scaridium longicaudum +
hRE  —FIRT YRR Encentrum sp. + + o+ + o+

BZiAEW (12) % i B ey, i85 2625 ind./L, KR4 2 Pl fadl ik %] 2005 ind./L, i B 2 45
(P3) Fefi%, A 32 ind./L. BRVLHI R3 R4 AT BB OAR, FH L TR M EERE T
AU T, W TT A AR & 2 BT R W, a0 0 i X R B A i, e = R A A K R IR. 7 A YRl
R1 F R RIE 435 ind./L {8 12 A B R 2958 80— (217 ind./L) ). WHAZKAR 7 HFEHFE
FERe R, 85 17412778 ind./L, W D KAE 12 A&, B 71219 ind. /L& 4).

23 HAHELENESR

PRIMER ANOSIM ( One-way) #3056 RUBFIE S50 30, ) MK AR 4 iR 22 PR B3 (P>0.05) ,
A R K AR 2R 70 2 7] 22 53 1 3 ( Global R=0.268,P<0.01). PRIMER ANOSIM 43#7 5 Fp2E Rk 14 25 Stk
B, 51 (r=0.161,0.01<P< 0.05) b3 53 (r=0.255,0.01<P<0.05) K5I (r=0.219,0.01<
P<0.05) JKESI (r=0.421,P<0.01) I H 5 (r=0.508,0.01<P<0.05) F#IH S i (r=0.543, P<
0.01) Z [ 25 5 25 . REIZK AR Z 8] (1% 24 53 2 B R [RI R 7 AS (R AR o) 0 = B 25 S s g 2 S P i R R A2 i)
TSR, 2 R R 20k ARBEF FEE S 5 RO F B IO B 315 51T SIMPER 4347, 45 R R 10
22 0% B TE 3 I 5 TR K AR VR 454 25 S b ok R d =, /D S R R B, B aR 2 BhER HOZE A OK
A PR (RN K AR S o i 2R f 8% UG (3R 2)
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Fig.4 Rotifer abundance in July and December and average abundance of

rotifer in different water bodies in Guangzhou City

24 %ﬁ*’%’ MR . . 25 2 A KA S T K A 2 ) ol
Paired-samples T-test 753, ] M A RIS AK 4 BET S )2 5 19 £ LMV R L L R

Z5EZ WU S R L % £ 5
(P>0.05) ; 14 ZRER T BE AN 10 K R B 9% 22 A 1
RGO IR E 225 (P<0.05) . ZHEVEHS

Tab.2 Dominant species and its contribution rate of the

difference between water bodies of lakes and rivers

BRI 51 BEAPHUT DSRT STEL B KB R THTE ik
G4 2 B 2 R T FR N 4 20 46 WEKE maAE %
FRHFE, P2 LTRSS MBI~ AER S 1680 402 13.07
GAFE (K S). I /N R 4 15.76 4.65 10.48
2.5 4 B LM SRS E F AR SHRBLIHG 842 o0 621
SPSS BT AMHTAEN); SR S IE G a e T CE 700 0 612
LTI (r=0.85, P<0.001) . B R I 5 f M%§j¢%$ 7.74 3.78 4.66
= o35 5 R4 oy 5.02 0.79 4.45
5“+%%§&W§55@%IE*H%(P<O05);5&%}% El%%‘%%ﬂi 3.61 0 3.63
FHE IR o WL BRI EMIE(P<0.001) T fiehede 3.54 431 3.44
SUR B0 F 5 B MG (P>0.05) . R RS 4.04 0.54 3.36
5 CANOCO 4.5 X SR K (R4t Eph SR RAE M 3.93 2.35 2.74
FSHATHERFAHT. DCA SM07 S HEF A s kopp e [t RAe 286 0.40 2.60

BEy 1,955, FWIHE HURE 3 00 A2 2508 BE WA R DA ZRPERE o S o pe i 22 o S S kb B
T DR R AR TR B RDA HEFE 75 15 20 3138 R
T OB T 2 F A B R LR A 3E Y. RDA TUAAMT S A SR B8 R TR E A8 5 A B R 245 ) o % sl e
SIATHEF VR, SEBREE HURh SR BE N T A BEHEE ). i Monte Carlo method §ifi 15 Hi 5 i 42 K 1 4
WA MR B2 SRR F 5 REESOCRE (F 6) ,RDA Giitf5 B 3R 3 Ik 4.

RDA HE/F 1 S FP IR (AR R T 0 OBE A AR 1Y 57% , AP LA e T 40 AR SRR BE Y 51.3% . e
o RDA STH4REE a W MR R . AR 3R a FILEBR IR B SR FY IR 46 U 23 20 A (R B R IR R Bk
SRR At — . W AR E (B 6) , B B M B3R fa 2rfe M Az B AW 3%
MR, FFERER a VR AHICH: , RDA AT 45 5 SPSS M 45 R — 3. MARE B RS B i
AR B IR s /NS RS RN A 2 R A2 SRR a VR R S A B A IR R 2R fa 8l
G3AT SRS IR,

Wi MR SRS Z MR R LB, 2R fa 2k M Z BE(AFE R1 5ok, HAEBRVLM Bt (R2,R3
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Fig.5 Shannon-Wiener diversity index and Pielou evenness index of rotifer
community structure in different water bodies in Guangzhou City
%2 3 MR R K AR A ek R4 ) 1) 22 BE AR 2 K F 3 5 il 38 Al K 22 28K
ZERPERIE RDA M50 5 PR, T 22 B ORI /N S R A T 2 E R AR A
Tab.3 Statistical information of RDA between FIU I (P1) R, AR (1.2) IRZ. RAE
species and environmental factors in M RIBE (AR, BRULI i K Afe ORI 4
different water bodies in Guangzhou City BAERL ;L2 5 P12 3R a MR B R I ER S K
43t W1 H2 W3 g VRREE G LU L KO K IR 5 3R A
— 0437 0.076 0.047 0.010 I BT WAV K AR R T 2 A SRy AR AR YT T AR
S AE . . . . IV S e R s o
FhAIFRIE R AR 0905 0.782 0.001 0342 SR AREIR HERATIEO R,
TRt Bt 0 e/ % 437 513 560 570 3 ifip
2t 15 A8 X AR OCHE B E 43 /% 76.8 90.1 98.3  100.0
SR AN 1 3.1 TR E B K KRR R
IR L 0.57 EATFGC 2], SRS Fhdl A P23
FRME B IR R WA E B SR
2 4 HIPIHETY il 5 PR R PR C R B A S e B IR KRR Mk FE AR
Tab.4 Correlation coefficient between environmental FBETEA, T M AR R B b TR TR R B & B 3Rk
factors and the first two ordination axes IRZS. IRAEKARE B I i A M Bk =
BN T SPEC AXI SPEC AX2 ENVI AX1 ENVI AX2 1 0.1 mg/L BRMER T LS mg/LJ& T hJE
B SRR BRIl By T 90 A SR A
DS aVEIE 0.83417 0.06387 092177 0.08167 ..
LI T P E Y
MR 0.0021 0.0638  0.0023  0.6735" AR “%ﬁkg F E%@J ERELT
SRR 0.3850*  0.0638™ 0.4254*  0.8155™ L IPERE @ HROELBRTT HISMSG I T 10 /L, 35
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Fig.6 RDA ordination among species, environmental factors and sites in water bodies in Guangzhou City
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