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Characteristics of rotifera community structure in the Baiyangdian Lake
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Abstract; The Baiyangdian lake is the biggest shallow freshwater lake in north China, which provides important ecosystem
services. In recent years, due to reduced precipitation and sewage discharge from upstreams, the Baiyangdian ecosystem is
experiencing a rapid decline and degradation , resulting in the lower species diversity, and ecosystem services are being lost.
It is urgent task to protect the biological resources currently. In order to understand status of biological resources of the
Baiyangdian lake, the community structures of rotifera and environmental characteristics at 8 stations of the Baiyangdian
lake were investigated from september, 2005 to December, 2006. The results showed that sampling stations were subject to
different degrees of pollution according to water quality index ( PI and Pb/n). Three stations ( Nanliuzhuang station,
Wangjiazhuai station and Guangdian station) were in a very seriously polluted state, one station( Shaochedian station) was
serious polluted, three stations( Quantou staion, Duancun station and Zaolinzhuang station) were moderately polluted, and
only one station( Caiputai station) was lightly polluted. 110 species of rotifera belonging to 38 genera, 12 families and 2
orders were identified, in which there was the most species at Caiputai station acounting for 73. 9% of total species, and
then Zaolinzhuang station, Shaochedian station, Duancun station, Quantou station, and the least at Nanliuzhuang station
acounting for 35.2% of total species. Comared to survey data in 1990, total species number was 13 less than that and 47
species were identified only in this survey. Rotifera displayed higher species number in Spring and Autumn than in Summer
and Winter. The dominant species showed temporal and spatial changes. Filinia maior, Polyarthra trigla and the species of
Brachionidae and Keratella that indicated o and B type of medium pollution distributed at Nanliuzhuang station, but the
species of Monostyla, Lecana and Trichotria living in clean water distributed at Caiputai station, Zaolinzhuang station and
Shaochedian station, which indicated the water quality in different stations. Except Duancun station, cell density and
biomass of rotifera at other stations displayed the peak in April or May, another smaller peak appeared in September or

October. According to Q ;,, which are ratio of species number of Brachionus and Trichocerca , Nanliuzhuang station was
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eutrophic, Quantou station was Oligotrophic and the others were medium trophic. The Shannon-Weaver index and evenness
index were higher in summer and autumn and lower in spring and winter. As the Baiyangdian lake was subject to frequent
human activities in recent years, such as tourism, aquaculture, dredging and water diversion projects, the ecosystem was
difficult to reach a steady state, the rotifer community structure was also constantly changing. Biodiversity index changed
singnificantly in same station in different spampling time, which resuted in not indicating the water quality in the
Baiyangdian lake completely. In conclusion, most of the water bodies of the Baiyangdian lake were in moderate pollution

and severe pollution, rotifera community structure existed larger temporal and spatial heterogeneity.
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Fig. 1 Sampling stations in the Baiyangdian Lake
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Table 1 Value of PI and Pb/n at each station of the Baiyangdian Lake
KL 5 Station
#5 Index AL ERHK % BetFE TR Skt R RIA
Nanliuzhuang ~ Wangjiazhai Guangdian Shaochedian Quantou Duancun Zaolinzhuang Caifutai
PI 214.120 7.619 6.710 5.714 4.210 3.065 4.482 2.128
Pb/n 134.322 4.806 6.720 3.213 2.825 2.368 2.251 1.3695
e |
Degree of pollution ! ! ! 2 3 3 3 4
VAR E TG Y52 TS HY3 TG 4 RIETGHR
1.3 FdEaba
WRIFCLEE Y ERET SR, Y ERT 0. 01 HIBHE N RAFE DX I 37 -
Y=(n,/N) xf,

KA, n R o BRSNS TR F2E BAMAREL Lo B
B B W FP 2 AR PEFE $d% Shannon-Wiener $54K :
H=-Y (Pi)(lnPi)
KA, Pi YRR @ AR G BRSO ) Y5 BEHR 4K
J=H/InS 100
., H 2/ Shannon-Wiener 3555, S S Fh4k

Q w88, Q HRTGFTR BRI MR RS BZ ©
R AR %gg H H H H H H H
2 ER5HH Z
2.1 HFRIRR % S % = g 2 § §
8 W RAEIL BB 2 H,3 WH,12 #,38 J&§,110 TS
FOHR) o HA R G AR S, 3k 82 F, 5T & sempling stion
PLEFPIEELA 73. 9% , HAR B M B ZEVE AT | B B2 &RAEAR RN

S OBTEFERE, X ERA, {39 Fh, 5 AP S Fh  Fig. 2 Species number of rotifera in each station of the
K 35.2% (B 2) . FH LRI NG Bty Dovanadon lake
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Table 2 Species number of rotifera in the Baiyangdian Lake in each sampling time

SRR} ] Sampling time
2005-09 2005-11 2006-04 2006-05 2006-07 2006-09 2006-10 2006-12
2% Species number 42 38 29 48 40 44 43 26

2.2 HTFETERS BEE LR K A A A

HRAB &S MR P LR YV ER/DE SR, 30 13 MEREF . AR IR FEEN B
a2 (5R 3) o BXUEMEF N BB (Rotaria neptunia) F1 5878 ¥ B ( Brachionus Angularis) | i B
1, 45 1 (Keratella vagla) MR B % B (K. cochlearis) 5 7R 2 ik B ( Polyarthra trigla) .76 & = ik &
(Filinia maior) YR ALEE H (Anuraeopsis fissa) , ik BRI o K Z BN TG FESE TG E- B -5 K ik e
IR R - MK AR 2R (AR R ) R - - K AR (M R R) 2
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Table 3 Temporary and spatial changes of dominant species of rotifera communities of the Baiyangdian Lake

8 Fh Dominant species # 2 Spring HZ Summer FZ= Autumn & Z= Winter
K 2§ R. neptunia X FX

S SN 5 L W

f4 R RS B, angularis RN P LR N P

FAXIE JiAs [ERUENEE S Nk

M ERFE R ME ERFE LR
RE R B. caudatus b NP &
PG B . B. calyeiflorus e E R R
i S8 f EF 45 1 K. vagla MXIE RIS Bk, ERE X BE A GTE T TE
TEIYf6 F 48 1 K. cochlearis BB TESH FFRHE B3k Ve T KX ESb
M F R K. quadrata P A=
LA L S, diversicornis 183k Pk B
Wi 34 0 A, priodonta X
iR M T. lophoessa b7 SN DS
. WAL RSk OETE. B RNUREBSK OERELE s
gL d P, trigla 47 e S Pt g PN & WK
~ . R B3k ORI |

BRZRA L F. maior E5H P

_ BRE BBS ROBRIE e o e s
FURYE M A, fissa WS B KilH R BEERE e
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TESA A 0 A 5 AR B B AL, 3 2 BRI DA 7E 2006 4F 3—4 A 7 A PR UE b di PR 2248 FE K R R K o
15, ST ATK DRHE , K 3T, S BUB AW RIS, KRGS AGREE, Firsh P LYk
BRI, BEJG R B S R RObR FE T 32 JR K, AR 4 Ay A2 BE K-t , L B v (Bt o BRAE
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Fig. 3 Temporal variations of density and biomass of rotifera in the Baiyangdian Lake
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2.4 YR ZHEEREEL
2.4.1 Shannon-Wiener ZAEHFE%L

525 (8] Shannon-Wiener ZHEPETE B EE R WA 4, FHME Ny 2. 36, SARMETE R X1 £, 2005 48 11 ALK
0. 074 , B = E H IULE 2005 45 9 H MRARE, 155 4. 195, £ 3E% H Shannon-Wiener ZHEMEFRHCT- HE K ZTT
AETE 2005 4F 9 Ao, R 3. 131, [F4F 11 3 B T FERIRARE 1. 698, 5B Wi , 2 2006 429 A .10 A3k
B, Ja XOFIR TR, BRI B R MAF . BARB &R X E R 6 D6 R E R _E
2005 4 11 JiXBIEARE , J5 i3 W, B 2006 EEEKZE(7 .9 A.10 Af) X3, 5 TR, 45K
Ko ikl EZRFEEBARATE 2006 45 4 7, ikt BK BB I, ZHERBER, 58, 27 A
Fhm,10 AMZIE I T HE . B Sk RObk HE i B I A U HE 2006 4R 1 5 H G PG EFH, 29 A .10 A fhrd
i RUE TR

x4 2006 F£9 B—2006 £ 12 B Ai¥E R X S Shannon-Wiener & #H55

Table 4 Shannon-Wiener index of rotifera community of each station in the Baiyangdian Lake from Sep. 2005 to Dec. 2006

Hhirk ) ) 2005-09 2005-11 2006-04 2006-05 2006-07 2006-09 2006-10 2006-12 T
Sampling station Mean
MXIE 1.50 0.07 1.45 2.19 2.98 1.83 2.96 - 1.85
UihS 2.67 2.10 1.77 2.27 2.13 3.26 2.97 - 2.46
P 223 2.12 1.37 2.41 2.44 1.75 3.05 1.13 - 2.04
1B 3k 2.27 2.73 2.39 0.89 3.17 3.33 2.73 2.60 2.51
KR 3.74 2.46 2.26 2.05 2.45 2.86 3.18 2.11 2.64
St 3.37 0.90 1.17 2.62 2.60 3.34 2.81 2.07 2.36
FRHE 2.72 2.70 1.36 2.60 3.33 3.30 3.45 2.19 2.71
Pty 2.74 0.77 1.72 1.31 2.53 3.11 3.40 2.43 2.25
S 2.64 1.64 1.82 2.05 2.62 3.01 2.83 2.28 2.36

2.4.2 ¥SEHEEAK
AR S ERRBCFEIE D 0. 5948, BIXI R A, 2 0. 5050, ZMKFE i, O 0. 6741, NFETRALRE,
2005 4F 9 Afi, 2 11 AR RAR, HUEAE 2005 454 A, BE/5 T, 2 2006 4F 10 H kBl fm , R HKZE

B, ZBFFRERES)

RS BREREBFRFENMHERY

Table 5 Evenness index of zooplankton in the Baiyangdian Lake in each sampling time

Y . . 2005-09 2005-11 2006-04 2006-05 2006-07 2006-09 2006-10 2006-12 T
Sampling station Mean

FAXIE 0.4729 0.0421 0.4035 0.5472 0.7816 0.5777 0.7097 - 0. 5050
by 0.7450 0.5260 0.5596 0.5562 0.5026 0.7433 0.7425 - 0.6250
KB 0.9122 0.4874 0.6020 0.7704 0.4722 0.7468 0.2828 - 0.6105
813k 0.5178 0.6219 0.6450 0.1946 0.7470 0.7256 0. 6985 0.6821 0.6041
HARE 0. 8389 0.6147 0.6305 0.5006 0.6446 0.6243 0. 8359 0.7033 0.6741
e 0. 8254 0.2512 0.3164 0.6719 0.5661 0.6945 0.7597 0.5594 0.5806
TR 0.6791 0.65% 0.3469 0.5838 0.7701 0.7188 0.7865 0.5611 0.6382
BeE 0.6230 0.1680 0.4297 0.3439 0.5323 0.6625 0.7422 0.6217 0.5154
SEHEME 0.7018 0.4213 0.4917 0.5211 0.6270 0.6867 0.6947 0.6255 0.5948

2.5 QumisH

Q wn IEEHERTIHMAKI, Q (o (ERIEFHE R BMEBERER BRI HLE. SR

6, TERXILE Q EFA, 4y 2, Bk, /N F 1, B EIIFE 1—1.5 Z ], 4147 Sladeck " 4 Q (o) IEHOF
WK BRI, FE XU & E SR, Bk R SR E IR, HoAt B H B IR K R o
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PR R R R NS R TEKAE S RS AT RE E W A 7= 1 A BOK BFM S5 T R A B
B XESR PR E S IR KM b A R B G5 R 5K BREE S R BT, B A
EAMRESHE Y ERUASTZEE AR RBEEIEN K BRI YAKRE FRR O, G 1R N5 Y R
T EY ZREMEAREE/ O R Qo 3851, R IIEE BRI BE S 2 DL R BT 4540 5 D 5B 1 22 1k R 8 B 35 B |) 2 b
RBKAR K BRI B He % R a7

*6 AFREERHERRRQ pr Y
Table 6 Qg ) index of Rotifer at each station in the Baiyangdian Lake

REER X B e R ik HARE JHE EXKHE BeBE
Sampling station Nanliuzhuang ~ Duancun Caiputai Quantou  Zaolinzhuang  Guangdian ~ Wangjiazhai Shaochedian
’%Eﬁ?ﬂ)ﬁﬁ % . 9 9 8 9 9 8 9
Species number of Brachionus
SERRMARE . o ; 9 8 8 7 7
Species number of Trichocerca
Q/m 2.00 1.13 1.29 0.89 1.13 1.13 1.14 1.29

RS 7E 1990 48K B A LA F B 123 Fh, TASHT 78 18 2 39 A1 46 % BLAE iy 110 A, 5 2 A1 HLAR,
H 60 FARYCRAER ZI, THT RIFAN 47 Ff, XEEFRER ATRERE RS AR ZE R, AR
JHEFEVE I & T R E B KK SCE S R R A R B . 5340, AEETEH XK =R R 35,
WL FP R NS IE A , — P SAR v] BB BE v b A R P R T A LA AR S | A R

TE—E LN, KA B SR E DR SRR . S5 K S IKIREE R B L5485 PI Al Pb/n
R R AR A W% B Shannon-Wiener Z2AEVERE 8. 395 BEFE 8L S Q/ T $8807E B VETE & 2R A S K/D
HeFP AR AHIE] ,{H Shannon-Wiener ZHEMEFEE 395 BEFS BB R AE R X FE B A, H: Qo T8 EUR 1 , R WA R X
FEVE X T 32 AR MR {5 3% , K Bk 22 , K B L B 45 G 16 B A iR ™ 5 3 , L #5808 R 56
KRR HEERIERR . R 6 B TmE s R, KB R, LT AR , KT, K IR R B LR B8 8K
SRt RS Y R RN R R L (A TRAUKIA ARG BB ER D TR R SR EOEA R, AR
TERA S BAZCRAE R7K BOR B , LA s PR AR A BT PR 40 0 B 28 I B 38 TS LR/ A 28  (H B AT T K
B R B R R R R R B TERE S B E L, BN AR K RAE R KT . EREZ Y
AR 7= A 3 DA SRR R K A R R 2 S HR B A M i ™ Y5 G, LAt A i A ) AR, BT R
B AR D (B35 BEHE BUFN Shannon-Wiener $8 50145 ; B Sk AR EE FRsi i 7K T 5 2252 2 b AT 4 A= 7=
ATETS Y KA R B 25 B 18 B i o vh BE VS Yy, 56 AR W B R AR W) 2 B RIS, 3950 BE 48 $URT Shannon-
Wiener $8$UE R ; JGVE L 430 A g AR ™ B2 75 B, (H 048 Ha A ) 8 0 A 0 5 B AR, PP 28 85D, 3950 BE R O
Shannon-Wiener ¥ 403K, BeGVER N T HFFIEILERMBRIER., /A =B I5 4y, 56 BUAE Y B A Y %5
R , ¥95) BEFE 40 Shannon-Wiener $8HURAR , (HF R HUE £

BT E PR TE S B0 XK BSR  K A AR Bk D B B, K R — e B iy, e R 2R 5 B B
MEYBEENAEEERE KERZ , EEZRD Y E RG4S A, B k/hNa g 3E 9—10 A
43, 3-S5 EIUR W RS I AT K e 020 5 5B AR [ 2 2 , 1 93 %8 HUAK Shannon-Wiener
FERUA B35 EE R R BN KR R, B RR.

B s RS R AR e B KA BEAT IR A I SR — i 22 5, BRI SE PR IEHY R BE A
— ISR RS THIS, 25 A H BILE SIS R, A BB A6 LIRS, BFEER RS
RNETEIINE , 7 2 KA RIFRBE A RIS Z B AN A 0 T8, KRR AR BIAS E RS 5 IO BETE 45
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HAEAN BT AL . SAEPERS RO RAE I [ 2L B3, SR 8 YORARF-39MH, PR g 45 RAT A S AR, vl LA 5
TEVER FI%E R Z RIS BOFH K A TR KR FRTE
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Mx BEFEREMESSH
Appendix Rotifera species and distribution of the Baiyangdian Lake

Fh2 Species

KA f5 Sampling station

FXIE Ui R & Pk AR JGIE ERHK BB

W H Digonota

1. 125 W. H Bdelloidea

1.1 % M8 Rotaria

KEE W R, neptunia ++ o+ - - - _ _
45t R, rotatoria _

1.2 [El 4% )& Dissotrocha

R[] 58 B8 D. aculeata _ _ _ B
18 H Monogononta

2. Ji# Pk W H Ploima

2.1 RB% B} Brachionidae

2. 1.1 g R# HUR Brachionus

BRIRE B4 B B falcatus + _ _ _ +
ARG RIH B. angularis ++ o+ + 4+ + + + ++ + + + 4+ + 4+
BRRB R M B. caudatus + - - + o+ - + + o+ +
B RS W B, capsuliflorus + + - - - _ _ "
AR R M B, calyciflorus + o+ + + + + + ++ + o+
B RSt B. forficulia - + - + 4+ + + + +
AR R B, urceus + o+ - - _ " _ + +
WHIAH B4 B. budapestiensis + - - - - _ + "
SBRIER L B. leydigi - : _ _ . _ _ .
2. 1.2 fa 4 di )& Keratella

HIE B0 K. quadrata - - + + _ _ + _
BRI 8 0 K. vagla + o+ ++ ++ + + + ++ ++ + +
BT 4t K. cochlearis + + + + + + + + + + + + + 4+ + + + + 4+

2. 1.3 M H1 )& Nothoca
BRRM4E 8L N, squamula _
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Fh2 Species

SKFE 5 Sampling station

FAXIE Uik R & Pk

AR

e

EXRHE

R

REIMEH N. acuminata
2.1.4 2R )& Schizocerca
SR E S, diversicornis
2.1.5 BASHJR Mytilina
WRI=FAREF R M. trigona
Mg R M. ventralis
2.1.6 W4 g Trichotria
BRI T, pocillum
FR T, tetractis
2.1.7 $ W4 b8 Lepadella
FREZFF 4 s L. patella
R L apsida
R EEFF 48 s L. ehrenbergi
BRI e L. ovalis
REET M L acuminata
TR L cristata
2.1.8 H# HUR Platyias

U B P, quadricornis
A5 H i P, militaris
2.1.9 & H 4 dUg Diplois
BRAFHM D. daviesiae
2.1.10 /K% HJ& Epiphanes
HERE/KEE B E. senta
2.1.11 2 2 %8 )8 Euchlanis
KL E. dilatata
EYIL R E. pellucida
FURBL 5 M E. piriformis
ZRWER W E. triguetra
2.1. 12 o804 )& Anuraeopsis
ZURFLBEEM A, fissa
2.1. 13 542 J8 Squatinella
W) Bt i i S, rostrum
2. 1. 14 Z %8 Macrochaetus
R L kAE B M. subquadritus
BEEH M. serica
2.1.15 B H 4@ Colurella
HRRBEH 4§80 C. uncinata
HifapH %W C. obiusa
AR 4 C. deflexa
2.2 5555 B} Asplanchnidae
2.2.1 B34 g Asplanchna
R A A, priodonta
HIRRBER I A girodi

PR HEAS HL A, sieboldi

N ERKEFRAE L A, brightwelli
2.2.2 B4 di )& Asplanchnopus
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Fh2 Species

SKFE 5 Sampling station

FAXIE Uik R & Pk

AR

e

EXRHE

R

LRYERIEM A, multiceps
2.3 R HF} Gastropodidae
2.3.1 Wi )@ Ascomorpha
T A, sp.

2.4 BEH Trichocercidae
2.4.1 [6B#% 88 Diurella
BRI W D. rousseleti
MR % D. sp.

X BRI R Fe R D. stylata
IRkIFRHH D. tigris
HZEFEB# W D. dixon-nuttalli
AR R D. tenuior
FRFEERH D. weberi
2.4.2 R R W) Trichocerca
“RFBH W T. bicristata
iR T. lophoessa
KNSRI T. longiseta
PSRRI T. cylindrica
NKFREBIM T. elongata
WG FREH T, capucina
WM R T, pusilla
BRI H T. rattus
HRrREM T, gracilis
2.5 Y BB} Synchaetidae
2.5.1 L4 g Polyarthra
R Z i P, wrigla
HEMZH o P. euryptera
2.5.2 e BB Synchaeta
FURPEBSE B S. pectinata
WishPEEIR M S. tremula
HRPEBRLS. o
REJEEF M S. stylata
KIFPEEFEIN S. oblonga
2.6 i BBl Lecanidae
2.6.1 4 1)@ Lecane
HEE® W L luna

EER R L ungulata

P RERE L ludwigii
RYEEE I L. hornemanni
SEpEE AR L sympoda
LR L glypta
TotP R L L. inermis
HERER N L eutarsa
FREsE I L flexlis
THER E L. inermis
[R5 Ht L. niothis
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gk

SKFE 5 Sampling station

Species
ok S pd)Es Yo Rk & EEPS HObRE JeVE FRHE PeFETE

S L. nodosa _
2. 6.2 HipL4 diJ& Monostyla

B B M. bulla _ _ _ _ . ] )
UL MELA M. pyriformis - . - _ . _ i i
RGBS M. funaris _ _ _ ) ] ] )
JIEBEESE W M. unguitata - - _ _ _
RGBS 2 M. cornuta _ i i i i i
R BB S B M. closterocerca + _ _ _
KEBCAREF . M. elachis _ _
RECHREHE L M. tethis -

U BB s M. quadridentata _ _
FGHAREFE R M. crenata -

XONEEESE W M. furcata _

2.7 HE4S BBl Notommatidae

2.7.1 HE# B )@ Notommata

B XMER B N, aurita - _ _ +
2.7.2 B8 Scaridium

EFE LS. longicaudum - _ +
2.7.3 B4 )8 Eothinia

WK BRI E. elongata + - - - - _ _

2. 8 ¥ W% B} Dicranophoridae

2. 8.1 ¥W)% )& Dicranophorus

HOEREWIRE R D. forcipatus - - - - - - -
3. ##% V. H Flosculariacea

3.1 854 B} Testudinellidae

3.1.1 Zfgche R Filinia

BRERFE W F. maior + o+ + + + + o+ + o+ + o+ 4+
K= F. longiseta + _ _ _ B B
BRIk = 5 F. passa + _ + B .
=%t F. brachiata - _ _ _ + .

3. 1.2 5% )& Testudinella

B B T. mucronata _
3. 1.3 Bk48J& Trochosphaera

ZSBRIM T, solstitialis - ~
3.2 %5 B Flosculariidae

3.2.1 BE5d%# )& Sinantherina

LR E LS. semibullata _ _ _

3.3 WILH B Conochilidae

3.3.1 BIEH B Conochilus

A RIER N C. unicornis - - + + _ _ _
3.3.2 {% )8 Limnias
SRR A L ceratophylli - + - + + — _

3.3.3 48 Prygur

KBTS B P. mucicola _

3.2.4 H:3k# )8 Eosphora

IRGEAE KR E. najas _

T =7 R 47 7B+ T RS
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