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Response of rotifer community characteristics to environmental factors in a

reservoir, Southern China
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Abstract: A survey of rotifers was carried out at four sites in a reservoir in Guangdong Province, from August 2006 to
August 2007. Turbidity, Chlorophyll a (Chl a) , Total Nitrogen (TN) , Total Phosphorus (TP) were measured. Forty-one
species of rotifers were recorded during the survey. The dominant species were Polyarthra vulgaris and Synchaeta stylata.
The rotifer densities ranged from 6 to 1966 ind. /L. There was a significant positive correlation between rotifer densities and
chlorophyll a concentrations. Canonical correspondence analysis ( CCA) was applied to explore the relationship between
rotifer species and environmental parameters. The result of CCA showed that turbidity, transparency, temperature and
chlorophyll a concentration were the most important factors regulating the composition and temporal-spatial dynamics of the
rotifers community. Trophic state indexes (TLI) based on data of TN, TP, COD,, and chlorophyll a concentration ranged

from 30 to 40, indicated the reservoir was in the meso-trophic level.
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Fig. 2 Annual changes in water temperature and chlorophyll a concentrations
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Table 1 Species composition of rotifers in the reservoir
J& Genus % Species ARILAKE e o PR BokA
fagit)a SYRALEE I Anuraeopsis fissa + + + +
mEERR N EG 4 3848 bt Asplanchna brightwelli + + +
BRRE 1588 B % B Brachionus angularis + + + +
WA R4S By Brachionus budapestiensis + +
WAL R4 1 Brachionus calyciflorus +
B R R4 M Brachionus caudatus + + + +
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gk
J& Genus & Species RILAKD Ak 1 FE L ko
L R4 W Brachionus diversicornis + + + +
HRIEE R4 8 Brachionus falcatus + + + ¥
BT B4t Brachionus forficula + + + ¥
+355 B4 i Brachionus patulus ¥ + ¥
JiTE R R4S 8L Brachionus quadridentatus + +
TR B A Brachionus urceus +
s IR JBeHE %5 . Collotheca sp. + +
BRH R HPRBEH 4 5 Colurella uncinata ¥ +
RiLRR N A BRIEH L Conochilus dossuarius + +
KECR ML KES L Epiphanes macrourus + + + +
=R K= Filinia longiseta + + + +
PR = st . Filinia novaezealandiae + + +
MR =48 8L Filinia opoliensis .
BR%E R IE R4 Gastropus hyptopus + +
R W Gastropus stylifer + +
Abisea A5 BiSE . Hexarthra mira + +
e iRE T 58 . Keratella cochlearis + + + ¥
Puii e, 48 . Keratella tropica + + + +
iR BIE 4 . Lecane bulla + ¥
ToH 55 W Lecane inermis + + + ¥
P 4t 1, Lecane pyriformis +
R TR H 45 B8 Lepadella patella + +
L IE Y Proalides subtilis + + . N
EL HBEC4E H 48 1t Ploesoma hudsoni + +
Bk 4 Ploesoma truncatum + + + +
LR HAL AW Polyarthra euryptera +
VA 2% B Polyarthra vulgaris + + + +
WEHE REPEBIH Synchaeta stylata + + + +
SRR RIS IR, Trichocerca capucin . . R
[R5 SRR #8 My Trichocerca cylindrica + + + +
5 /NS B % Bt Trichocerca pusilla + + " +
BRI Trichocerca rousseleti + +
Xtk SRR 48 By Trichocerca stylata + + . +
ity Philodina sp. + + + +
B Rotaria sp. + + + "

ZKITAJK O : Dongjiang Inlet of the reservoir; fifj4kith H} I ; outlet of the nitration room; J%E.[>; the center of the reservoir; B{7K [ ; the outlet of the
reservoir; f, 8045 J& : Anuraeopsis ; k48 J& : Asplanchna ;% B2 58 J& : Brachionus ; JIiE 5 %8 J& : Collotheca ; % F 48 J& : Colurella ; B 154 J& : Conochilus ; 7K 4
J& : Epiphanes ; = J{i & : Filinia ; i R %58 : Gastropus ; 7N Wi 45 J& : Hexarthra ; 1, W %5 J& : Keratella ; [ % J& : Lecane ; #% Y %5 J& : Lepadella ; (T 3R 46 )8 .
Proalides ;4% F %8 J& : Ploesoma ; Z [ %5 J& : Polyarthra ; it B#8 )& : Synchaeta ; B %8 )& : Trichocerca ; Jie %8 J& : Philodina ; % Wi J& : Rotaria

2.2.2 RERNEEZL

TR PEARYL O AN At Hy F1 AR i R BRI, 424 A8 A6 3 7351 g 9—100 ind. /L 1 6—53 ind. /L, #E9 A
2 10 F kBl e ; FE O FBUK O B %e R BER R, e LA B 1453 ind. /L 1 1966 ind. /L, HUA 3 4>
FE, AT 10 A 4 A8 A6 (B S).
2.2.3 RAEMEFKE D AR

8 R HURARTIAK D AN AL ) O R SE — PESAE, 7030 o 18.7% A1 18.9% , %R R A BURTE fa 4
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Fig. 5 Annual changes in rotifers abundance
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XERIHER? o X B AP IE ) F BEAE T4 EHR , AT LA B SRR SIS R T Z A R RLR R o M FHSREK
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Table 2 Summary statistics for the axes of CCA performed on rotifers in the reservoir

11 7k EESE B R B XU S R HE 5

Fig. 11 Ordination biplot of cases in the Reservoir

+ AHAT Y TR 5 e s PRAD IS SRR O « KINU sURE

Bl Axes 1 2 3 4
FFfiE(H Eigenvalues 0.209 0.136 0.082 0.053
B 43kt Percentage/ % 43.54 28.33 17.08 11.04
ZFUE 4> Cum. Percentage for eigenvalue/% 43.54 71.88 88.96 100. 00
A S5 A T I AE M Spec. -env. correlations 0.908 0.736 0.744 0.587
LT MEELE AN Sum of all eigenvalues 1.364
AR TG AR AE{E S A Sum of all canonical eigenvalues 0.542

F3 H2 MHEFWMFRERTFEAEXRNY

Table 3 Correlation coefficients of environmental factors with the first two axes of CCA

i H Item SPEC AX1 SPEC AX2 ENVI AX1 ENVI AX2
SPEC AX1 1.00
SPEC AX2 -0.04 1.00
ENVI AX1 0.92** 0.00 1.00
ENVI AX2 0.00 0.73** 0.00 1.00
H-4% % a Chl a concentration -0.59** -0.22 -0.65** -0.30
7% W] Transparency -0.61** -0.27 -0.66** -0.37*
JKiE Water temperature -0.78** 0.31 -0.84** 0.43**
EME Turbidity 0.46** 0.48** 0.50** 0.66 **
pH -0.41* -0.10 -0.45** -0.14
i, DO 0.16 -0.20 0.18 -0.27
A Total nitrogen 0.11 -0.26 0.12 -0.36 =
FARIREIRE CODy, -0.59** 0.11 -0.64** 0.15
J& % Total phosphorus 0.52** 0.31 0.57** 0.42**

%3 P<0.05, % % ; P< 0.01;SPEC AX1: ##hHEFF%l 1 Species axis 1;SPEC AX2 : ¥jFhHER 4l 2 Species axis 2 ; ENVI AX1 ; 2545 A FHEFF 4l
1 Environmental factor axis 1 ; ENVI AX2: 253 [H 774l 2 Environmental factor axis 2; CODy, : Chemiluminescence detection of permanganate index;
DO: Dissolved oxygen
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SRERER KEFEHR ZEAFRE STHREREIHE . varables in the reservoir

MRS A L e th g 1 4,2 SR h,3, AR R4 2N R
B EE D AR O, BN A S S SRR MR TR, T, e T 8. XY

ot B RS R R SR R SRR R, POPRRILS: BDSHRAL, 10: TR A, 11 BUZBUR

By, WRELEGE) AR EERRMA, L o,

BELA SRR HLBORL b B R U . MR SR, PR 4

BEME L — SRR — R — BT AW, B AT Ry SRR (8 8

FIE9) . M0 AR, FK AR ER 1—15um A HLEEEOR ) | [ M0 fo FF 46 th 7 B IR B 19

ARITAK E RIS At 1 o (3 (P 6 A7) o

x4 KREWNEFRSEEITEL R (Chl 2, TP, TN,COD,y, )
Table 4 Results of Trophic state indexes (7L/) in the reservoir (Chl a, TP, TN,COD,, )

4 A AL P BokA H¥H

-1.0

Year Month Outlet of the nitration room The center of the reservoir The outlet of the reservoir Monthly average
2006 8 37.73 37.56 35.24 36.84
9 33.84 34.74 30.57 33.05
10 35.29 36.41 32.68 34.79
11 31.50 34.31 33.84 33.22
12 35.54 32.25 32.39 33.40
2007 1 33.64 31.39 32.42 32.48
3 34.93 37.62 37.94 36.83
4 36.13 41.13 37.48 38.24
5 43.83 37.89 35.61 39.11
6 35.93 36.68 35.98 36.20
7 34.34 35.61 35.36 35.10
4E-H) Annual average 35.39

3.2 IREIH TR B A S AR B
B R Y, BT ARG A M2 Svk , SBOR MRS B4 B 1 R BRI TR R KR AR i £

http ://www. ecologica. cn



3394 E oA ¥ W 30 %

FALA AR RIZU R KAR , 5 B F BB T 5 2 LIRS R 1, JE 5% B 1 29 B 1 B 0 6 R 3 4 A BR il
HF o EASHXTRE KR, 50+ FERR T EYEEYE T, % B 24 EF o SO K R
TR F o FEME CCA ZpAT i B %6 B4 A0 i 25 (A1 53 Pk, S Akt |y O g ¥R b BE B, BB A EE AR, R B &
Y5 THERROERSE, FAR R MR SMENK.

Brt R BB R E N EER T, RS R g k™ RR RS SRR T AR
) CCA 4yHir 2 B 375 BA B R v by B R g ) 7K R R 25 (8] A I BRI R o KR AR YL A K 1 AT Ak 3
F %S B BB, RO MBUK O ME RS . RILAUK DRSO 32 B AR VLR AK B, 7K BT
RIFPAVY & BB, AR, AR TR R AEFSEHE; MBEXZE , KRB EHTRE , PO FBUK O
KIS B B, R AE AR E , B R T R R B

K B R — 7K 7 i B Bt ) AR X 55 R 7K AR , A EETRT S B R AL R AE — N K 3h 1 2t R E R AEDS
BB, DR 56 H ) A J L 7E B A 7K e D LA B B AR B S TR ™ o s/t AR et 1) 48, J r - 3
B R PO AR (R R SE R RS RO RE 1 HLARR IR Y o 2K R X R Es A A4 X A B B BB, AR YD LAY
Aottt O TR, 5 RO RIBUK O R4 B AMEE A B B2 51

B HRBE SIERE TR RE CCA iR BRE M S ke MR ZE 2k, KIREZnie R ZE
TR EEASE T, SR REE —ENEEREEE . W RWEESTIEKRE, B RENE
U — i Y BUAE 20°C DA L 7KIR . 7K R B MU BE e e Al S BRAE 4 H .8 Ay i 10 A 43, KRR & T 20°C,
DRI, BB, SRR B R EAEE, A, 1 2 Bt M 7E 25°C IR R B B [E A 2 10°C 1 =43
Z— WL E—EREERE N IRE T EEE R SWAt AT, e AR N, A% 78 4 i iE Y
TE B ) 5 B TR 0

M4 a R RTRIFE YN F B, S R FELRIEFEYCN R, Bk R B E NSRS R
HARKEEBEYIMER, KERREREMHEMIE N E, FBELUKEPHER IR, REWEFETILSH 5
REREEBFEEMHR(P<0.01) (E 10) . EBFEKESHE FEHEE, Mt B EREHEREE T 2BHEY.
3.3 RHS5KEEFRIHXR

b TN, ZEREERRAKR, BEBFIENR, BRI, AN bR BEF 5 KA
b, BoA R RARGF e A A 07 . ZEIA R, BEEE KR T, S B R BUR A B W N
P, RRFEMZKER BEREN 6—1966 A~/L, BER FREEFRBKIE, HTF/KER BRI F#E
BARZ, KSR, S REE LREFRKFHOBNAERE LS., —RMNE, FEKEE KRR L™
T EFE, R AR KRR o KR R UG T RY, B2 MRS kR
)i B B[] S5 PR AR
3.4 KIEREFRK

ZKEM T, B— ALK EEARN KA. BEFFBUK, B TFRBEFHIE L R, [ -
kK i N P 2575 S AR , SME ST i 5 R 7E R e P TR, 51 R T H & E M NIRIE §. N
SNSRI EIER T, BEXOK BRI B B IR PR K AR R BB, 7K B K R % 4 32 B K B
Jolro AHIEINAUE FRRAFEE(TLI) FZK L T8 77, PR A e i — 4 s 0] 7 AR IE AR F 7K 7K B A o
FIFTER T, VA B A U A T VRS e, T K A8 SR 17, $E78 R4 T s A 45 I ZE /KA B ¥ e Ve B, kK
R E BFRutas, LASBZoK R ] RS A o
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