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Variation of the rotifer community structure and its responses to environmental factors in
Lake Liuye and its adjacent waters in Changde City, Lake Dongting Basin*
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Abstract: Urban river—lake connections in different hydrological characteristics waters result in a diverse aquatic environment,
which provides heterogeneous habitat conditions and contributes to increase zooplankton diversity. To understand the effects of con-
nectivity and heterogeneity on the rotifer community structure of Lake Liuye and its adjacent waters in Changde city of Hunan, we
conducted the survey quarterly on the rotifer community structure and environmental characteristics at 15 sampling sites in Lake Li-
uye, Chuanzi River and the Changde section of the Yuan River in 2018. During our investigation, the trophic status in different wa-
ters decreased in the order: Chuanzi River>Lake Liuye>Yuan River. The Chuanzi River and Lake Liuye were eutrophic, and the
Yuan River was mesotrophic. A total of 88 rotifer species (including 8 subspecies and 1 varietas) were recorded. Polyarthra doli-
choptera was the dominant species in this system. The highest abundance of rotifers reached 2535 ind./L, and the spatial distribu-
tion of annual average abundance decreased in the order: Lake Liuye>Chuanzi River>Yuan River. The temporal distribution of a-
bundance decreased in the order; June>September>March>December. The composition of rotifer species was similar among the
three waters with the same first dominant species, while the annual average abundance and diversity indices varied according to
spatial heterogeneity. Canonical correspondence analysis indicated that water temperature was the key factor to the variation of roti-
fer community structure.
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Fig.1 Sampling sites of Lake Liuye and its adjacent waters in Changde City
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Fig.2 Physical-chemical parameters in Lake Liuye and its adjacent waters in Changde City

( Different letters (a, b, ¢, d) indicate significant difference (P<0.05) between mean values)
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Tab.1 Species composition of rotifers in Lake Liuye and its adjacent waters in Changde City

RV %S )& (Aspelta) K% )& ( Epiphanes)

FEIRBTW)5E (A, aper) 1.2 L K §8 H ( Epiphanes macrourus ) 2

F1 56 )& ( Encentrum) — Rk %8 1 ( Epiphanes sp.) 1
—Ffrp W %8 1 ( Encentrum sp.) 1.2.3 JR%8 )& ( Rhinoglena)

6,805 )& (Anuraeopsis) 4R 5 R4 1 ( Rhinoglena tokioensis) 1
FYR LU (A fissa) 1.2.3 JE4e )& (Lecane)

Rt sl e B (AL coelata) 1.2.3 TR (L. bulla) 123

¥ % J& ( Brachionus) PR B (L. closterocerca) 1.2
RUBREE AL BB 48 B ( B. calyciflorus amphiceros) 123 RNEFE H (L. hamata) 1.2
R R HU (B, wrceus) 1.2.3 AR R (L luna) 2
2 B5 M (B. angularis) 1.2.3 LA % (L. lunaris) 3
XU £ 285% B4 1 ( B. angularis bidens) 1.2 JoFE 58 B (L. inopinata) 3
U 1 2855 B 48 . ( B. angularis pyrifornis) 1.2 B LW FE H (L. elegans) 1
B B B (B. caudatus) 1.2 L. tobida 1
PR R 5 W (B. falcatus) 1.2 L. mira 1.2
TrIERE R HS B (B. quadridentatus) 1 fhEEAe JE (Asplanchna)

KT 5% B 48 . ( B. quadridentaus melheni) 1 VIS A58 B (A sieboldit) 1.2
Tel T I 46 U ( B. quadridentaus cluniorbicularis) 1.2 NG SR A4S B (AL brightwellii ) 123
2R RS 1 (B, diversicornis) 123 R A BEHS (A, priodonta) 1.2
IR R4S i (B. forficula) 123 K ke J& (Monommata)
JEBRTTIE 48 1 ( B. forficula divergens) 1.2 KA B (M. longiseta) 1
RET IR B A 1 (B, forficula minor) 1.2 VA% & ( Taphrocampa)

IR BB 58 L ( B. budapestinensis ) 1.23 AWV B (T selenura) 2
FHERE R W (B. sessilis) E k42 J& ( Cephalodella)

-4 J& ( Notholca) ABEE SLFE HL(C. gobio) 1
T AHIM -5 1 (N, acuminata var. quadrata) 1 —Ff B 3k #8  ( Cephalodella sp.) 1.2
IR 58 B (N, squamula) 1 T34 )8 (Proales)

ol 48 )& ( Keratella) VSHTE S B (P. sordida) 13
Wt FH 4G B (K. cochlearis) 123 IR HT 35S B (P. fallaciosa) 1
TEHIBIE 4 R (K. tecta) 1.2.3 oA Jm (Ascomorpha )

P PG (K. tropica) 1.2.3 IRJE TCH%E B (A, ovalis) 1.2
ML H R (K. quadrata) 2 FERRTCAR RS B (A, saltans) 123

A& ( Colurella) 18 B4 )& ( Gastropus)

FAER M4 R (C. adriatica) 1.3 HRIERF I (G sylifer) 1.3
Sli AR 45 L (C. obtusa) 1.2 SR & (Trichocerca)

1% 565 78 J& ( Squatinella) /NSRS B (T. pusilla) 123
JeH il et He L (S mutica) 1 WS RE (T stylata) 1.2.3

S0 L% )& ( Euchlanus ) 5] 3 S RS L (T, eylindrica) 1.2
J& RS B (E. meneta) 2 LEW S RRAS (T, similis) 2
KALZGE R (E. dilatata) 3 R (T. rattus) 1.2
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2T Z R L (P, remata) 123 vt =S B (F. terminalis) 1.2
SRR (P, euryptera) 123 BN (P, mina) i
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WEHE%E I ( Collotheca) S )& ( Hexarthra )
—Fh e %8 R ( Collotheca sp.) 123 A T S ES B ( Hexarthra mira) 123
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Fig.3 The seasonal changes of dominant rotifer species in Lake Liuye and its adjacent waters in Changde City
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Fig.4 The average abundance of rotifers in Lake Liuye and its adjacent waters in Changde City

( Different letters (a, b) indicate significant difference (P<0.05) between mean values)
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Fig.6 Cluster analysis of rotifer community structure in Lake Liuye and its adjacent waters in Changde City

2 WTEMIH S AR K A URR SRR [ T CCA pHrtit {5 B
Tab.2 Statistical information of CCA between rotifer species and environmental factors

in Lake Liuye and its adjacent waters in Changde City

FitER il fh 2 % 3 %l 4

FRIEMH 0.335 0.107 0.068 0.058

PR FIFRBE K AH G 1 0.965 0.943 0.837 0.888

Pl BE Bt E 0 H/ % 24.5 32.3 37.3 41.6

P 5 B A SCME BT E 4 /% 48.8 64.4 74.3 82.7
SRR (B A 1.367
AR MR (AN 0.687

7 3 CCA Hij 2 il 5 PREE N 1 2 ] B AH 5 2 8

Tab.3 Correlation coefficients between environmental factors and the first two ordination axes of CCA

YrFhHET D 1 YR HET D 2 IR FHE T4l 1 WS T HET 4l 2

SD 0.5463 ** -0.3166* 0.5663 ** -0.3359 **
K -0.8853 ** 0.2813 -0.9176 ** 0.2983 *
pH -0.3927 ** 0.1437 -0.4071 ** 0.1524
DO 0.7270 ** -0.1088 0.7536 ** 0.1154
TP -0.8186** 0.1122 -0.9521 ** 0.1190
TN 0.2561* 0.8123** 0.2655* 0.8617 **
NH;-N 0.3709 ** -0.1333 0.3844 ** -0.1414
Chl.a -0.3508 ** 0.6016 ** -0.3636 ** 0.6382**
CODy, -0.8759 ** -0.0288 -0.9079 ** -0.0306
TLIc -0.1150* 0.4864 ** -0.0155 0.5160 **

# /8 P<0.05; s IR P<0.01.
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