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The influence of water retention time on rotifer community structure of

pumped-storage reservoirs in Zhuhai City*

QIAO Lei, LIN Qiuqi”* & HAN Boping
Institute of Hydrobiology, Jinan University, Guangzhou 510632, China

Am This study aimed to investigate the influence of water retention time on the structure and dynamics of rotifer
communities in six pumped-storage reservoirs in Zhuhai City, Guangdong Province. We took zooplankton samples and
determined the nutrient concentration in January and November 2013 in six reservoirs. The samples were identified and
counted with microscope and anatomical lens; R program was used to analyze the data. All together thirty four species of
rotifer were observed, among which 53% species belonged to Brachionidae and Trichocereidae. Rotifer species are similar
in all the six studied reservoirs, with Keratella tropica, Keratella cochlearis, and Polyarthra trigla as the dominant species.
However, there were great differences in rotifer community structure between reservoirs and two sampling periods in each
reservoir, with Bray-Curtis dissimilarity ranging from 0.15 to 0.83. The dissimilarity of rotifer community in the reservoir with an
intermediate retention time was significantly higher than through flowing reservoir (ANOVA, P = 0.041), and long retention time
reservoir (ANOVA, P = 0.019), but there was no significant difference between the through flowing reservoir and long retention
reservoir (ANOVA, P = 0.435). The results indicated that the water retention time is the main variable explaining the difference of
rotifer community structure, and the nutrient level is the main factor influencing the temporal variation of rotifer communities.

[@@m rotifer; community structure; water retention time; reservoir
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Table 1 Description of the six investigated reservoirs

JEZS (V10° 1AZKIR @/°C) 11K 6/°C)
IR m’) Water Water
Reservoir Reservoir temperature temperature
capacity in Jan. in Nov.
RUELILIZK FE (FHS) ) 1072 16.2 23.6
Fenghuangshan Reservoir
% :

HBEILIKE (DIS) 853 16.8 239
Dajingshan Reservoir
FIBEATE (NP) 501 18.6 242
Nanping Reservoir
PrAlRF 7K (ZXD)
Zhuxiandong Reservoir L8 L 285
e
BRYUKFE (YK) 117 17.6 232
Yinkeng Reservoir
MEHLIL KA (SDK) 127 17.7 236

Shedikeng Reservoir

AFYHIX
Xiangzhou

Bl 6EREEKEEREBHIME. 1. RURLIKE; 2. RELKE; 3: £l
MK s 4: BEBFKIE; SEHITKIE; 6: BUTTKIE.

Fig. 1 Location of the six investigated reservoirs. 1: Fenghuangshan
Reservoir; 2: Dajingshan Reservoir; 3: Zhuxiandong Reservoir; 4: Nanping
Reservoir; 5: Shedikeng Reservoir; 6: Yinkeng Reservoir.
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Fig. 2 Water retention time (WRT) of six investigated reservoirs in two sampling periods.
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Fig. 3 Total phosphorus concentration (TP) of six investigated reservoirs
in two sampling periods.
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Fig. 4 Rotifer abundance of six investigated reservoirs in two sampling
periods.

TEFPISI B R -, o RIS 25 M 25 M LK, Bray-
Curtish F 2 E7E 1 (72817 50.29-0.83, F345°40.52, 11H 374
W& 470.15-0.52, *F44°40.35, 1 H LA AH T 2508 2 = T11L A G

(El6, ANOVA, P = 0.002) , RI11A {53 /K 2 [a] 5 BBV 25 #4 AH
AR EH B & 1AM, ZENMDSHEFE &, 1184y, mF45e
TELE R A AR FEA T AR, 688 7K 2 IH S SR —il, T e
B, BT fRAE H K. tecta, [T A Z % R (Polyarthra
vulgaris) . YIIETCHEEE B (Ascomorpha ovalis) | JFAZEAEEE HL

(Conochilus unicornis) . JBE¥5%E 81 (Collotheca sp.) ZEFPZEH)
FEER T U RV, BT 50 OBV 45 1 A0 S A B A X 4
K, OJEKE LA 8L, A RAE—L, T 88 BT K (148
SRR S5 R A SRR AR IR T K T BRI ] 2K e sl A5k 0
i BT IR ([B17).

MK RS B I& 25 M TR [R]_E AR AL R, HaAEK i R i

http://www.cibj.com/ Chin J Appl Environ Biol N 5 EE44)2F4%



502

e v T 941 7K K K 3 il B I TR X 6 R 9 2 R 1 S ) 3401

[ Con [N Pol E=Tri BB Bra

100

90

80

704

60

50

40

30

20

FXF=FE Relative abundance (P/%)

N\

N2l

SDK

Jan.

XY Ker 3 Oth

A

DJS
INEN

ZXD
YK\

BElS REHE6EKELR R EETHLAM. Con: BILHIE; Pol: ZI4IE; Tri: RELRIE; Bra: BREIE; Ker: A42)E; Oth: HAl.

Fig. 5 Relative composition of rotifer abundance in six investigated reservoirs in two sampling periods. Con: Conochilus; Pol: Polyarthra; Tri:

Trichocerca; Bra: Brachionus; Ker: Keratella; Oth: Other.
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Table 2 Relative abundance of main dominant rotifers in six reservoirs

K 17 Jan. 1] Nov.
Reservoir PLEiFh HIXS I (P1%) T AFXT = (P/ %)
Dominant species Relative abundance Dominant species Relative abundance
JRUELLLIK 2R P fa 4 L Keratella tropica 44.1 PRI A4S . Keratella cochlearis 457
FHS HREC4 4 1. Ploesoma hudsoni 14.7 TR 4 M Brachionus forficula 19.6
KK P fa 58 1 Keratella tropica 77 WEFEfa 46 Bt Keratella cochlearis 69.2
DJS SOV RS d Brachionus calyciforus 22.2 SYRMAEEE I Anuraeopsis fissa 6.1
TR P4t Keratella tropica 62.6 I A2 %6t Polyarthra trigla 69.4
NP I A2 5 R Polyarthra trigla 17.6 BN Z 5 R Polyarthra euryptera 10.5
Pl K 2 PHF Fa S Bt Keratella tropica 51.2 REJETH W Syncheta stylata 34.6
ZXD A TR e I Asplanch priodonta 33.9 I A2 M5 d Polyarthra trigla 27
ARIT K WS H 48 Bt Keratella cochlearis 92.7 Keratella tecta 28.4
YK I AL i%e H Polyarthra trigla 34 AR B Conochilus unicornis 28.4
K E BB RHAE W Keratella cochlearis 28.9 HMR L% 1 Polyarthra euryptera 38.9
SDK [F 3 48 W Trichocerca capucina 25.3 WEIE L H 4 Bt Keratella cochlearis 35.2
075+ 9 075+ b () 74 P2 A P O R A S ) e H e 7 ) R S 2R 0 2 v T L 2
JKJE (ANOVA, P = 0.041) FH K I3 TR K 2 (ANOVA,
0] 060 e P=0.019) , {FL EL WA P R K7 BRI LK P2 S
. c o (ANOVA, P = 0435, FEl6). F L, Hha5K 7 BBk e
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SR T R TRIK PR, 37 FoR K R TRl K e 5 18] LRk (cild) AR TR 2
INEESFANRE, FREAHRIR R T .

Fig. 6 Temporal variation in Bray-Curtis dissimilarity among the six
reservoirs (a) and Bray-Curtis dissimilarity between two sampling
periods (b). 1: Through flowing reservoirs, 2: Reservoirs with intermediate
retention time, 3: Reservoirs with long retention time. Different lowercase
letters above thebars indicate significant difference (P < 0.05, Tukey test).
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Fig. 7 NMDS biplot of a Bray-Curtis dissimilarity matrix of the rotifer abundance. Blue words denote sampling site; black words denote rotifer species.
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