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influence by its own unique temperament. Rotifers are one of the most effective organism group as monitors
for water quality. It can well reflect the current status of water in reservoirs, such as the eutrophication timely
and provide the biological reference for reservoir management. The community structure of rotifer was
investigated from 2014 to 2015 according to the characteristics of rotifers horizontal distribution and temporal
distribution. We took the data on the species composition, dominant species, quantitative distribution and
community characteristics of rotifer and used cluster analysis to analyze the diversity index of Rotifer
Community Structure. Redundancy analysis was used to illustrate the relationship between rotifers and
environmental factors. Total of 32 species of rotifers were identified in two year period. Of which 20 species
were recorded in the year 2014 with 7 dominant species; twenty six species with 2 dominant species were
collected in 2015 (Table 2, 3, Fig. 5). The Polyarthra trigla was the only one species dominantly in the two
years. Among those 8 species belonged to oligo group with a lower density (156.37 £ 119.48 ind/L) in 2014
than that in 2015 (237.12 + 252.86 ind/L), respectively. The annual biomass of rotifers was higher with the
number are 0.1316 + 0.1146 mg/L in 2014 than that 0.1229 + 0.1371 mg/L in 2015 (Fig. 2), respectively. The
seasonal variation and horizontal distribution of Rotifers was showed in Fig. 3 and Fig. 4. Cluster analysis
was performed based on Rotifer biomass, biomass and diversity index (Table 4, Fig. 6), the results indicated
that the horizontal distribution of rotifers had a great relationship with the shape and geographical
characteristics of the reservoir. Redundancy analysis (RDA) showed that water temperature, dissolved
oxygen, total nitrogen, total phosphorus and density of phytoplankton were the main environmental factors
which influenced the density of Phytoplankton in the reservoir (Table 5, Fig. 7).
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Fig. 1 Sampling sites of rotifer in Qingcaosha reservoir



* 1026

B4 Chinese Journal of Zoology

52 %

1 I AR AR AL o

FARBURIEE (HD RFpEFFp Ak
B SIVERI SR GRS, ORI S5 K =R
e, H=-Y (NM/N) In (N/N) (Krebs
1978), b N NSRS @ MhAMARL, N oY EAME
. VR EE FE % (D) K] Margalef (1968)
MiHHEAR: D=(S- 1 /InN, N NE ML,
S HBYFEL ZAE R SRR YRR 2 FEPER
FEERZ, HETTREIOUKFEMRSEE. —
B D BB KRR K TR V7S -

BS R E () RH Pielou (1975) it
Hnie J=H/InS, K, HAEARBURIREL
NPAISEYViik- &

BT 5 YRR SPSS18.0 H#E4T
BRI TT Z 0. AR R AR K M,
CANOCO for Windows 4.5 1T 2534 %F B4y
#r (detrended correspondence analysis, DCA)
KIUA453HT (redundancy analysis, RDA)D.

2 SR

2.1 BEWKEHEWKET
KPR B AL AR E LR 1, 2015
FHAK TS 2014 FAHEE, KEE (D). /KR
(WT). %% (DO). B%& (TND. & (TP
HAFT A, B (SD). pH EHA A &,
HF%E (EC). mimlfk#he% (CODmn) A

FRAG o RUAR B 43 B 32 B 4% AR A P A [A] 38 TG I
BZER (P>0.05),
2.2 FEWKERR BFPRE R KT R e

2014, 2015 PHAEIALSE T H 32 Pt
2014 SE% e e R 20 Fh (R 2D, FET 8
12 8. BRAFMELHEZ (6 M), HEaM3E
1) 30.0%. HH o-FEIGHEFIE 3 Fl, (5 EFh
%K 15.0%, o-p FIHMEH 5 F (25.0%), B-
SRR 4 Fh (20.0%), B-o HYSFIES 2
Bl (10.0%), a-Fi5FEA 15 (5.0%). 2015
EEEH 260 MEE A, RET 1L RN17)E. BRE
BREMIEE R E O, HEFIER 34.6%.
HHEM 24 Bl HA o-Fi5. o-p T B-
5 B G a-FIE Rl 26.9%. 15.4%.
30.8%- 15.4%. 3.8%. HEIPKEHFEILLEE
Hoo-ZEiT Rl 8 Fh.

MOKEEA ] X R G : 2014 4F,
AR ARL (S;=0.79), LIERIRE (S
=0.55) KHiEFA R (S;=0.72) FEEAHLL.
2015 4, _LRiEAHE (S) = 0.50) K BUEFIR
iE (Sj=0.61) Ay EEAHAL, iRl N TR AR
(5;=0.80). 45 2014 45 2015 £ . .
e e AR AVEFE B EE R I, . TR
B0 HUR SIS A RGBSR B [

23 FEWKERREYEEMEYE
231 AWERERETR 2014 FE R

F 1 HEWKE 2014 F1 2015 FEEHRUEF
Table 1 Main physicochemical factors of Qingcaosha Reservoir in 2014 and 2015

- 2014 2015
Parameters %i’gﬁ + 1‘/]?{@% Ti qzi/}jﬁ + 1‘&?{@% ?E
Mean + SD Range Mean + SD Range

/K& Depth, D (m) 79+0.8 1.7~13.5 84+0.9 2.7~16.7
% WH ¥ Transparency, SD (cm) 64+12 26~ 115 65+ 15 20~ 180
7K Water temperature, WT (C) 18.6+7.8 7.3 ~30.5 19.1+8.2 7.6 ~33.1
%14 Dissolved oxygen, DO (mg /L) 9.18+1.53 5.50 ~ 13.06 9.62+2.09 4.16 ~13.61
F&B%E Potential of hydrogen, pH 8.4+0.4 72~9.7 85+0.2 74~95
15 Conductivity, Ec (uS/cm) 302 + 89 220 ~610 227 + 34 169 ~ 339
S Total nitrogen, TN (mg /L) 1.78 £ 031 123~224 1.89+0.37 1.32~2.35
ST Total phosphorus, TP (mg /L) 0.09+0.22 0.04 ~0.11 0.11+0.21 0.08 ~0.36
TR 2 75 $L Permanganate index, CODyy, (mg/L) 27+14 1.5~39 26+0.7 1.5~3.6
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Fig. 2 Annual variation of density and biomass in Qingcaosha reservoir (2014 - 2015)
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Fig. 3 Seasonal change of density and biomass of rotifer in Qingcaosha Reservoir (2014 - 2015)
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Fig. 4 Annual variation of percentage of rotifer in different regions of Qingcaosha Reservoir
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Table 3 The dominant species and dominance of rotifer in different seasons in Qingcaosha Reservoir

2014 2015
Wkh
. &S i = * % e 2 *®
Species
Winter Spring Summer Autumn Winter ~ Spring  Summer  Autumn
SN A Brachionus angularis 0.05 0.03 0.04
AV R B B. calyciflorus 0.07 0.31 0.16
RR AL . Anuraeopsis fissa 0.05 0.03
W2 A0 6 B Keratella cochleari 0.11 0.12 0.23 0.24 0.37 0.14
AR L AS L K valga 0.03
JE R K. quadrata 0.02 0.05 0.17
[54 f 5 FE 46 1. Trichcerca cylindrica 0.03
EH% % 56 B Polyarthra trigla 0.14 0.26 0.34 0.22 0.21 0.50 0.32 0.25
HIAZ AL P trigla 0.04 0.09 0.02 0.03

R ENi%e R Pedalia wira 0.04 0.14
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Fig. 5 Annual variation of density of two main dominant species in Qingcaosha Reservoir
a. B A b SRS . a. Keratella cochleari; b. Polyarthra trigla.
R4 FEWKERRMZEMEER
Table 4 The diversity index of rotifer of Qingcaosha Reservoir
AL B Qs
i ek ¥l Site
Year  Index s ) S3 S4 S5 S6 S7 S8 S9 S10 si1
H 0.72 0.77 0.77 0.87 0.79 0.65 0.61 0.83 0.84 0.68 0.27
2014 J 0.69 0.63 0.63 0.73 0.58 0.63 0.52 0.68 0.72 0.53 0.31
D 0.33 0.35 0.37 0.41 0.38 0.29 0.29 0.41 0.43 0.32 0.11
H' 0.43 0.76 0.72 0.73 0.70 0.66 0.53 0.70 0.88 0.48 0.25
2015 J 0.43 0.68 0.66 0.61 0.50 0.64 0.59 0.80 0.79 0.58 0.31
D 0.21 0.37 0.36 0.37 0.38 0.33 0.22 0.32 0.45 0.22 0.10

H. HRBURSEG J WAERE D FE R

H'. Shannon-Wiener diversity index; J. Pielou uniformity index; D. Margalef richness index.
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MAHE = Euclidean distance
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Fig. 6 Cluster dendrogram of rotifers community at all sampling sites of Qingcaosha Reservoir
x5 TLRASH (RDA) HEETEHEHFHHMRR
Table S Correlation coefficients between environmental factors and the main ordination axes of RDA
o7 2014 2015
The index Hy 1 Axis 1 1 2 Axis 2 1 1 Axis 1 i 2 Axis 2
/K& Depth 0.4255 0.3829 - 0.4254 - 0.4635
% BH ¥ Transparency 0.1621 -0.3630 -0.5170 0.1648
Kl Water temperature -0.5757 0.1805 0.5161 0.4056
4 Dissolved oxygen 0.4813 -0.7272 -0.5010 - 0.5561
FRTHE Potential of hydrogen 0.0495 0.0243 -0.1854 - 0.6555
1% Conductivity - 0.3840 0.1360 - 0.3518 - 0.5748
{18 Total phosphorus 0.1543 0.1362 -0.3612 0.0678
S5 Total nitrogen -0.1335 0.2859 -0.6243 0.0873
TFIFFEY) Phytoplankton - 0.3300 0.0768 0.0325 0.2741
R PR £2 95 1 Permanganate index -.03248 -0.1536

Fis, K PETE 3K B IA) gk 2 Bl 5 K L P AR
A CXJEREESE 2013) . & HURPSE2H 1l
PREAFh RN BN A Y20 5 KR GLE &
FH2% (Reynolds 2000 . F& di A4 K 57K A5 K 7
AEEATIIRR, HIRZZE VN R

T B B e R R 2 /KR (Arora et al. 2003,
ZEIEELE 2003, WRHTFISE 2004) . A FE R
6 SOOI P (e AT S Ay e =R R RER
1985): AKPEL TR BRAKMERNZE. nT K
TR R IR R, X A KR E
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Fig.7 RDA ordination diagram between rotifers species and environmental factors in Qingcaosha Reservoir
SRR B bl BDREEFAC B ol MRERR L, 2. SIEE RS, o3, HRIRE R, o4 HEHRRE, o5 RN
Hyoc6. BB, o7, MREPEM: o8 FAME I 9. BIEMHEE: dl. #HRKEE; el RALMAEH: f1. &5 KSTER
o 2. AR, 3.0 MR, gl MIEWER S, g2, WELHE M hl. FIEER T h2 BhRRER S b3 FfER
e hd PKRER DG hS SRR A 1 MRS R, 2. KPR A 3. B R E: j4 REETR AL j5 IR
AR j6. BULATE M k1. WREMIS A, ol K= pl. MM DL COD. MRMRHIEE: D. /KE: DO. VE#F4E:

Ec. 9%, pH. BWE; Pp. FIFEY; SD. BFWHEE; TN. &%; TP. S8 WT. /Kif.

—_

al.

al. Dissotrocha aculeata; bl. Lepadella patella; c1. Brachionus angularis; c2. Brachionus calyciflorus; ¢3. Brachionus falcatus; c4. Brachionus
diversicornis; c5. Anuraeopsis fissa; c6. Keratella cochleari; ¢7. Keratella valga; c8. Keratella quadrata; c9. Notholca labis; d1. Epiphanes
clavulatas; el. Monostyla closterocerca; f1. Asplasnchna girodi; f2. Asplasnchna priodonta; 3. Asplanchna brightwelli; g1. Ascomorpha saltans;
2. Ascomorpha ecaudis; hl. Diurella tenuior; h2. Trichcerca pusilla; h3. Trichcerca cylindrica; h4. Trichocerca elongata; h5. Trichcerca
capucina; jl. Polyarthra trigla; j2. Polyarthra euryptera; j3. Synchaeta tremula; j4. Synchaeta stylata; j5. Ploesoma hudsoni; j6. Plocsoma
truncatum; k1. Pedalia wira; ol. Fillinia longiseta; p1. Conochilus unicornis; COD. Permanganate index; D. Depth; DO. Dissolved oxygen; Ec.

Conductivity; pH. Potential of hydrogen; Pp. Phytoplankton; SD. Transparency; TN. Total nitrogen; TP. Total phosphorus; WT. Water temperature.
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IKBENPEX, FOEREC, VRV HRUIE (A
S 2016) AR [ Py 538 565 =0k e [X [RI AT 55 (3%
WFom 2008), BEE /KRS EMVIFE, FiF
BN AW RN, X 5 AR A K PR
WIS ER, oA R AR A —
o HEI KRR SCRIPRAE S, A /KW
U H KT PR RS A 34 R B D ROk AR
KN CEAZE 20160, FRIFKIREIHIAZE, 6
W, KEEYI SRR (4R 62.87 cm).
WERE CEFEY 7.6 m), BT KRAZEW K H
HGE TR AR, SRR
T . T EVD K R A K 2 e B
IR, MR I 1 BOK 25 in T AR B4 7 ()
I L S T8 S 4 B WK el SN b k7|
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PLE (K L6m). MK CFY12.8 m),
FH 75 77 SR TE TR AN IR R TR R B R BT
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e H ) AR R L A

3.3 BRI E T

b T ) b A AR R E R R,
JE BRAAR K, [R) B pH T B RK 21 1) 3 2R TR
RHRPAEYEENE 2, R liREA K. H
PR AW T . RV AR
B FEm s S5 (FRLE% 2008)
K ZE (RIS E2E 2015) e BT A —
o HFEYKE 2014 EFI LAY EE
502.11 x 10* cell/L, 2015 M 1 441.52 x 10*
cell/L, 2B 2015 FLb 2014 S E =1
Bt . HTR RV NI, FE LR
BT, FTUAR R R R A A SR
W BER M E M IEAH R KRR (R
2012, Xk 2014).
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KIS EH o- S5 MR 8 Fh, FILAKER
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