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Comparative analysis of rotifer community structures in two pumped-storage reservoirs
with different retention times

HUANG Ke, LI Huiming, XU Shaolin, LIN Qiugi ™ & HAN Boping
(Institute of Hydrobiology, Jinan University, Guangzhou 510632, P.R.China)

Abstract; In order to determine the influence of hydraulic regulation and environmental variables on rotifer community structure in
pumped-storage reservoirs sharing the same water input but different hydraulic conditions, a through-flowing reservoir and an inter-
mediate retention time reservoir were intensively sampled from August 2016 to July 2017. A total of 37 species of rotifers were iden-
tified. Common species in both reservoirs are from the genus Brachionus, Trichocerca, Keratella, Filinia and Polyarthra accounting
for 58% and 64% of the total rotifer species in the through-flowing reservoir and the intermediate retention time reservoir, respec-
tively. Although the species composition of the two reservoirs are quite similar, the dominant species were different. B. angularis,
B. falcatus, B. forficula, B. diversicornis, P. euryptera, Synchaetidae stylata and Ploesoma truncatum dominated in the through-
flowing reservoir; while Asplanchna brightwelli, B. diversicornis and B. falcatus dominated in the intermediate retention time reser-
voir. The Bray-Curtis dissimilarity of rotifer community structure for the two reservoirs is from 0.42 to 0.77. Redundancy analysis
showed that chlorophyll-a and water temperature were the most important environmental variables explaining the variation of rotifer
communities in the two reservoirs. The Bray-Curtis dissimilarity was significantly positively correlated with the environmental Eu-
clidean distance based on chlorophyll-a concentration and water temperature (Ridj =0.426, P<0.05). The results indicated that al-
though they have the same water input, chlorophyll-a concentration and water temperature are significantly different due to the dis-
tinct hydraulic conditions of the two reservoirs resulting to differences in their rotifer community structure.
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(95 4P 5 , T 000 40 B i S22 BKIR R0 A AR AR M DI 3R A Sy . e TR B PR 3K 11 2 53 T
ke S B TK 3 8 B Xof K E PR B A 50 PR , 7 SC LR Y AR b DX LA R 5] 30 7K K D5 T 7K 3 9 B AN 1) ) 7
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PR ERIE 22 5 T X A8 RV S5 A AT R

1w

AR SO 3 8 7K P 3 T e A X RN SRR f) 3 2K AR KB, 34 AR T ] — AR 3 R KA
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R HTCAR AT (RDA) SRFTEIRTEAL 0] 48 HORET S5 M )R ). A R 4k B 55 70 A7 v, Xk 8 Wi A 0 At R AT
Hellinger 4, % 5 A0 0 HEA TR R AL, SR TR 1) S50 B A Sk 25 BB 78 1. 32 ] Bray-Curtis A1 57 PR 45 4%
PO AR K 2 B BT R AR S AR 0 48 U E W et R AT Hellinger %46t LTI ] 16 975 1k 114 R 9 2
SRR B TRV A I P PS5 A B B B, 7 PP A 7K P R 9 4 A R S P RE 5 T A /K 2 B S5 o 5 22 1)
MR 7E RIEF 5 LR vegan BT T G5 #T.
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2.1 IMEREF

BB K BRI 7 i BRI ) BRAE 2016 48 12 A AHXTEK (31 K) AR 1), Hf A (R 4EfSAE 7~ 10 K P4
7K i B I 18] 2K P 7K 3 B I [B) AR AR R O, - 228 30 K. T K PR 3R 2 IR 17.94~ 31.51°C, [ — A
By RIZBER2Z 0.05~ 1.55°C s Bexs ¢ K g U, B ALK P2 28 2 7K IR 351 T Hh 45 /K g i B8 I ] 7K 22 ( P<
0.05) , Jt HofE E 7. Pk TP DIN il TN #¢J& 43 5 0.04 ~ 0. 14 me/L 0.57 ~2.15 mg/L Fl 1.09~2.29
mg/ L BEXT ¢ K90 RN, IR ALK P TP v B ) 2% T v &5 K 07 il B I ] K 2 (P<0.05) , Tiif DIN F1 TN ¥ Ji7
T &b 2 e T v S K 79 B I TRDK P (P<0.001) . W JREZK 2 375 W] s 78 AL Y5 L O 0.40~2.05 m, BEXT ¢ K 3R W
LU ALK 7 W B 3 T A K i BRI TR) K (P<0.001) . 7 7K 1 pH 2y 6.20 ~ 8.6, 7] — H {73 AH
72 0.04~0.72; Bext ¢ K50 2], B ALK pH 25K T b 57K 3 B 1] 7K 126 ( P<0.05)

PIJBEZK P Chl.a ¥R 5.20~63.20 pg/L, BEXT ¢ Kp g2, HUR UK R Chla e B i A% T rh 3K J7 i
SRR P2 (P<0.001). LMK HERR 8 1 11 ) LUBEA <20 pum BORSE 5 055 AR B> 50% ) 51 F
e FEELORAE >20 wm B FP2E SR 1a). R >20 wm I AT 42 Fh 25 LUBORL B4 3 ( Melosira
granulata) FI/NABE( Cyclotella sp.) Jy 32, RifE <20 pum ) FEEFPAIN g R IE B ( Cryptomonas ovata ) FIIR
Wi 538 ( Chroomonas acuta) 5. &5 K F1is B B[R] K & Chl.a ¥ EE 4 20.02~63.20 pe/L, 24 LIKiF2>20 pm
B IR AP S i L (1 1) . KA >20 pwm BYFRFAE A FH 28 2R 22 IR R £ )23 ( Pseudoanabaena sp.)
R A B AR<20 pm Y = BRI R BRI e .

1 BB AN R AR i BRI TR K R PR AR AR ek L X ¢ K g 2 2R
Tab.1 Environmental variables of the through-flowing reservoir and the intermediate retention

time reservoir and paired i-test results

H AR Hh A 7K i B S TRDK PR
AT i P
BRME  BME O PHE EBRKE BME THE
MA/ (mg/L) 2.29 1.72 1.98 1.94 1.09 1.65 5.15 <0.001
JB/ (mg/L) 0.09 0.04 0.64 0.14 0.06 0.08 -2.38 <0.05
TR TCHLEY (mg/L) 2.15 1.43 1.69 1.42 0.57 1.06 6.46 <0.001
M43 o/ (pe/L) 19.80 5.20 9.81 63.20 20.02 40.10 -6.72 <0.001
B JE/m 2.05 0.60 1.22 0.80 0.40 0.59 5.45 <0.001
K/ C 31.04 17.94 24.94 31.51 18.07 25.51 -2.41 <0.05
IR ¥ ER st i) /d 31 7 11 36 23 30 -8.02 <0.001
pH 8.63 6.20 7.75 8.66 6.66 8.11 -4.06 <0.05

2.2 BHHBE LM

PR ZK B SEAG Z)%E B 9 B 19 JE 37 B, 28Rk B R HEE (Brachionidae) (574} (Trichcerci-
dae) JEBFLHH(Synchaetidae ) FGEFEF} ( Testudinellidae ) , EATHIFNE 33 ok 199 3K 28 ISy th e USRS 2K
M) 81% H185%. % UL)E N B4 )& ( Brachionus) .55 B )& ( Trichcerca) . fa W 4 )& ( Keratella) . = i )&
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Fig.1 Seasonal dynamics of phytoplankton community structure in the through-flowing reservoir (a)

and the intermediate retention time reservoir (b)
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Fig.2 Seasonal variation of rotifer abundance (a)and biomass (b)in the through-flowing

reservoir and the intermediate retention time reservoir
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87% LA I (1 3a). rh&K J7ii B8 I Tl K PR i 56 s R S Rhf 8 D [Q R BE 48 dU (Asplanchna brighuwelli) (34 28
RS MRS A Ay, R SRR 90% L) (8 3b).
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Fig.3 Seasonal dynamics of rotifer community structure in the through-flowing reservoir (a)

and the intermediate retention time reservoir (b)
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TG, A eSS 1 O, 2L R RS ORI b R AR RS Chla WP SR IEAN G, 70 A 7655 2 Y
ZEM. HoA A HOA O3 A 18 S5 B
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Fig.4 RDA analysis between rotifer community and environment variables in the through-flowing reservoir and the
intermediate retention time reservoir ( black words denote sampling sites and sampling time, Y denotes the
intermediate retention time reservoir, S denotes the through-flowing reservoir, number denotes sampling time;

red words denote rotifer species; blue words denote environment factors
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Fig.5 Seasonal variations in Bray-Curtis dissimilarity among the two reservoirs (a)and
the relationship between Bray-Curtis dissimilarity of rotifer assemblage and the environmental

Euclidean distance ( chlorophyll-a and water temperature) (b)
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