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Abstract; The Liuxihe Reservoir is a large canyon reservoir located on the Tropic of Cancer in Guangdong Province, and is
used as a source of drinking water. The diversity and dynamics of rotifer species as an indicator group of water quality and
ecosystem health, and environmental variables were investigated monthly in the pelagic zone of the reservoir from 2013 to
2014. We used the R language program ( MASS, vegan, and Packfor packages) to analyze the species diversity and
community structure of rotifers in the pelagic zone of Liuxihe Reservoir. The rotifer community structure was analyzed using
principal component analysis ( PCA) , redundancy analysis ( RDA), nonmetric multidimensional scaling (NMDS) , and
variation partitioning. In the present study, Liuxihe Reservoir is an oligotrophic or mesotrophic water body, with annual
averages of total phosphorus of 0.019 mg/L and water transparency of 2.55 m. Both total phosphorus and water transparency
were slightly higher in the wet seasons from May to September than dry seasons ( October to April). In total, 40 species

were observed during the two—year investigation. The observed species richness ranged from 8 to 19 monthly, with a monthly
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average of 13. Keratella cochlearis, Polyarthra euryptera, Pompholyx sulcata, and Collotheca sp. were the dominant species.
The average total abundance was 68.9 and 66.9 individuals/L in 2013 and 2014, respectively. The species richness was
higher in wet than in dry seasons, whereas the Simpson index showed the opposite pattern. The average community distance,
which was measured by the Bray—Curtis distance, was higher in dry than wet seasons, indicating that the rotifer community
similarity was higher in wet than dry seasons. Water temperature and other variables of water quality were more stable in wet
seasons. As a result, species dominance became stronger and rotifer communities were more similar. PCA indicated that
Ascomorpha, Collotheca, Polyarthra, Trichocerca, Pompholyx, Asplanchna, and Ploesoma species showed significant
temporal variation. This rotifer community structure is representative of tropical and subtropical China, where there is less
water temperature fluctuation, allowing more species to occur throughout the year. Variation partitioning and RDA of the
rotifer community with environment variables demonstrated that physical environment variables including temperature,
dissolved oxygen, Secchi disk depth, precipitation, and water retention time explained the variance of the rotifer
community, and among all the measured variables, water temperature and food availability were the two key factors
explaining community structure variation, and precipitation was a macroscopic indirect factor affecting the variation of rotifer
community. Most rotifer species are filters at low tropic levels in the pelagic zone of the Liuxihe Reservoir, with a small body
size and short life span, and their communities responded to the variation of environmental factors similarly to phytoplankton

communities.

Key Words: rotifer community; species diversity; dynamic characteristics; community structure; Liuxihe Reservoir
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Fig.2 Comparison of TP, TN, Chlorophyll-a and transparency between wet and dry seasons in Liuxihe Reservoir
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Table 1 The rotifer species observed in Lixihe Reservoir in 2013 and 2014 and their abbreviations used in data analysis

S e IS e
Species Abbreviations Species Abbreviations
YT 6 B 48 1L Keratella cochlearis Keco BRKZI4EH Polyarthra major Poma
Pty 6 48 1 Keratella tropica Ketr BT 5 L Lecane ungulata Leun
TCHA 48 30 Keratella tecta Kete JEE 48 HU) — Tl Lecane sp. 1 Lesp.1
XS B FE W Trichocerca similis Trsi W %E A —Fl Lecane sp.2 Lesp.2
[ 5 48 H. Trichocerca cylindrica Trey SYR LA . Anuraeopsis fissa Anfi
K55 48 . Trichocerca chattoni Trch HIF79 b3S R Asplanchna priodonta Aspr

B IRFRBAL I Trichocerca rousseleti Trro J R R 4E 1L Gastropus hyptopus Gahy

5 /N EE L Trichocerca pusilla Trpu MRS 1 Gastropus stylifer Gast

http ; //www.ecologica.cn



4 4 T A5 U BT K R K DXCFE 2 R S5 R ) B SR AR 5

Species Abbreviations Species Abbreviations
Hi| 25 S5 1. Trichocerca capucina Trea KIAPE B Synchaeta oblonga Syob
FIRFRBA L Trichocerca weberi Trwe REMEBIE W Synchaeta stylata Syst
JK S R HE L Trichocerca tigris Trti HBIRAE 48 1R Ploesoma hudsoni Plhu
S R4S B Brachionus donneri Brdo BB Ploesoma truncatum Plir
SR B4 . Brachionus forficula Brfo 27 /N WiEE i Hexarthra mira Hemi
15858 B4 B Brachionus angularis Bran RAEFE W Conochilus sp. Cosp
4R = HE 1 Filinia opoliensis Fiop g4 L Collotheca sp. Colsp
& = A8 W, Filinia brachiata Fibr FABE W BT 42 1, Colurella adriatica Coad
HIMZ A W Polyarthra euryptera Poeu BRIE TeAR%E 1. Ascomorpha ovalis Asov
J A Z2 5 L Polyarthra vulgaris Povu W TCAR4E HL Ascomorpha ecaudis Asec
LA W Polyarthra remata Pore SEBR TR H Ascomorpha saltans Assa
K Z B4t 1 Polyarthra dolichoptera Podo VIRIER 1, Pompholyx sulcata Posu
F2 KERKRERBEZDFHESEDEFSH

Table 2 Multiple regression of total rotifer species richness in pelagic zone
K51 o 5750 Wi R? .
Category Regression model Adjusted R?
LY IE N log( SR) = 2.808023 " +0.683914TN * + 0. 104152log ( PO, ) - 0. 331463log 0.57 0.00
Species richness (Chla) ** —0.891596DIN * +0.021656Temp ** +0.065477log( Prec+1) **

=

abun, SFE total abundance; Temp, 7K temperature; TN, E% total nitrogen; TP, &} total phosphorus; Chla, H%%Z a chlorophyll-a; DO,
74 dissolved oxygen; PO,, IEM phosphate; DIN, ¥4 TOHLA dissolved inorganic nitrogen; SD, WA Secchi disk depth; SR, ¥4 & B
species richness; Prec, FEFIH precipitation; WRT, 7K J17 B3I} [E] water retention time; H:H1, * P<0.05, * * P<0.01, * ** P<0.001
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Fig.3 Simpson's diversity and species richness of rotifer community in Liuxihe Reservoir
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F3 KERKRELRFEERLESHT
Table 3 Multiple regression of total rotifer abundance in pelagic zone

2 [a] A B4 K IE R?

P
Category Regression model Adjusted R?
o log(abun)=12.39 ** +6.25log(TN) ** =138.8TP ** +0.2774log( PO, ) =0.4551Chla " -
YIS )
Dry season 11.03DIN ** ~1.289log ( Temp) * +0.0951D0 ** —0.7903log (SD) * +0.6129log 0.99 0.01
’ (Prec+1) ** —=0.00002776 WRT
ok log(‘abun)=-70.25196 ** +1.71444log( TP ) ** +0.97967log( PO, ) ** —=0.14585Chla ™ —
7 7 ok m ok #*
Wet season 2.04890log ( DIN) ** +23.81040log ( Temp ) ** +1.66433log (DO ) * —1.08711log 0.99 0.01
(SDh) **

log(‘abun) = 144.4987-16.8517TN+2.9389log( TP) —217.5540P0, +6.9926log( Chla) +
2013 4 i 0.72 0.20
15.0892log( DIN) +0.6606Temp * —29.361log( DO) +3.1860log( SD)

log(abun)=-38.81 """ -4.428TN *** —1.324log(TP) *** =1.001log( PO, ) *** +7.173DIN ***
2014 4F -0.2063Temp *** +7.274log (DO) *** +0.1633SD ** +0. 1183log ( Prec+ 1) ** + 0.99 0.00
0.00002185WRT
PIAEE

Two years

log(abun) = 2.84972 *** =55.21432TP ** +0.45055log( Prec+1) *** 0.50 0.00
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R, M HAR 2RO 2 £ B AR v o I B, AR A AR 40 25 5 AN K TE W] i Z 5 PR Rk (18 6) o il
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