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Seasonal succession of rotifer communities in northern Lake Erhai, Southwest China”
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Abstract. Lake Erhai, a significant freshwater lake located in the subtropical plateau of southwest China ( Yunnan) , has experi-
enced water quality degradation and eutrophication under the influence of intensive human activities and recent climate change, es-
pecially in the northern zone of the lake. In this study, rotifer communities and environmental factors were seasonally investigated in
2020 at five sites in the northern zone of the lake. The seasonal succession of the rotifer communities and the associated environ-
mental factors were explored by multivariate analyses. A total of 48 rotifer species from 26 genera were identified in this investiga-
tion, most of which were cosmopolitan or warm-water species. Ascomorpha, Asplanchna, Collotheca, Euchlanis, Keratella and Pol-
yarthra appeared in all the investigated seasons. Trichocerca was the genus contributing the most species, including nine species. K.
cochlearis , P. dolichoptera and A. priodonta were the dominant species. In the investigated seasons, K. cochlearis was the first domi-
nant species in abundance, and A. priodonta was the first dominant species in biomass. Nonmetric multidimensional scaling analysis
(NMDS) showed a significant seasonal difference in the community structure of rotifers in the northern zone of the lake. The signifi-
cant seasonal difference of rotifer communities mainly reflected the direct and indirect effects of temperature, among which the indi-
rect effects mainly included the seasonality of fish predation pressure and food resource. Redundancy analysis (RDA) showed that
temperature, transparency and phytoplankton abundance were the important variables explaining the community variation and the
seasonal succession of rotifers. Both seasonality and species composition of rotifer communities indicate the sensitivity of abundant
species to the change of water quality and water temperature.
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Fig.1 Localities of five sampling sites in the northern zone of Lake Erhai
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Fig.2 Seasonal variation of TP (a), TN (b), Chl.a (c¢)and SD (d)in the northern zone
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Fig.3 Species richness (a) and true Simpson diversity (b) of rotifer communities in the northern zone of

Lake Erhai (Different lowercase letters represent significant difference between seasons ( P<0.05) )
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Fig.4 The seasonal variation of the total abundance (a) and the total biomass (¢) of rotifers
and the relative abundance (b) and the relative biomass (d) of major genera of rotifers in the northern
zone of Lake Erhai ( Different lowercase letters represent significant difference between seasons ( P<0.05) )
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Attached Tab. | Seasonal composition of rotifers in the northern area of Lake Erhai

Jm% i P T4 *
& 2 %
fagtlE BRI 8 Anuraeopsis coelata +
SRS Anuraeopsis fissa + +
TR BRI Ascomorpha ecaudis +
PEBRICARHE e Ascomorpha saltans +
TR R CIREELE 2 Asplanchna priodonta +
HRERR RAFARBRERR Brachionus angularis orientalis +
TN R i Brachionus budapestiensis +
EBS V5 UNEPS it Cephalodella exigua +
i s K S B % Collotheca pelagica +
RS i Ff B A L Colurella obtusa
SRVE Ve hWACTE sp. Encentrum sp.
IKE & HE K ES Epiphanessenta +
AR PN AR Euchlanis dilatata + +
ZIRIR K= Filinia longiseta
AN s A5 7S B Hexarthra mira
a5 s W2 fo, 46 Keratella cochlearts +
pich| 2RI i Keratella quadrata
T e 4 L Keratella tecta + +
ol fo H 4 oy Keratella tropica
i R e Y ol Keratella valga
JEE%e IR gy iat i Lecane bulla
e Yzl Lecane elachis
FIE e f Lecane luna
LA e Lecane lunaris +
PR G 5 4 iy Lepadella ovalis
R eSS IR sp. Philodina sp. +
SR Tk A P A Ploesoma truncatum + +
LR K2 e d Polyarthra dolichoptera + + +
=N EA Polyarthra euryptera + +
INTEF T Polyarthra vulgaris + +
ukYE it S Pompholyx complanta + +
e aUR KERH Rotaria neptunia +
it Rotaria tardigrada +
HT R R BK et Scaridium grandis +
SRR E )8 sp. Sinantherina sp. + +
BB KEYEBE Synchaeta oblonga +
FtRIE T e Synchaeta pectinata + +
Biitm fEX TR Testudinella patina + +
SRS HERERR Trichocerca capucina + +
[EREE Y Trichocerca cylindrica + +
YR FEE R Trichocerca elongata + +
KRR i Trichocerca longiseta + + +
T R RS Trichocerca lophoessa +
/NS R 46 Trichocerca pusilla + +




. SN
&% Tl HiT 4
# 4 #* %
TR Trichocerca rattus
IRl Trichocerca rousseleti
S S R A Trichocerca similis + + +
REt)E TR Trichotria tetractis
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Attached Tab. ]I The results for the first four axis of the RDA of species—environment

1 2 i 3 h 4
LRI 0.095 0.0780 0.046 0.030
SRR/ % 30.1 54.8 69.2 78.7
PAEE Bt A o3 L/ % 0.729 0.872 0.673
PRI BT AH 1 30.3 53.4 56.1 84.8
& G EREE A M B3 E 4 /% 54.0 95.2 100.0
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Attached Tab.Ill Correlation coefficients between environmental factors and the first two ordination axes of RDA

PyFpHER 1 YyFpHE Rl 2 PRI R HE Pl 1 IREE A FHE il 2
K 0.1698 ** 0.8407 * 0.2331** 0.9643 *
7% W -0.0347 ** -0.3891 ** -0.0477" 0.8936 **
e LY -0.3396 ** 0.6629 * -0.4661 ** 0.7604 **

% FEn P<0.05; #*x F/R P<0.01,



