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Fig.1 Location of the sampling sites in the Baiyangdian Lake and its main tributaries
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ZHOK B4 AL CYST16600) HE 47 B 3 1 &2 5 7K 14 %
BH B (SD) FK %R (HD % A Secchi Disk 1% I B 52 81
Yl % 53 25 AVE WU A VE H B il Z 08 A1 (4
0.001 m/s) ;% T HABFEIR . £ KA SR )Z (0.5 m
A0 T L RKgR R A KA 1 L, A [n] 52 50 % K )
FEACH . Horp, BVRCCTND SR FH oM e 7 R 40 91
OB B (H] 636 — 2012) 5 Bl (TP) % IR
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K WA 2 A ERE R 0 4 o AR 5 R YT 2= 1 ) A LR
AR R %S, B KIEE o 0.20~0.38, FF . W
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Tab.1  Species composition of the rotifer community in Baiyangdian Lake and its main tributaries
ok E X i 1 0] ERAEIRD]
# ®H &K # HE K £ H & #H# E K
B W Colurella sp. + —+
SUR AU B Anuraeopsis fissa + + + + + +
AL B4 i Brachionus calyciflorus + + + + + + + + + +
MRE RN B. angularis + + + + + +
KN 58 W Euchlanis dilalata + +
BRIt B 56 1 Keratella cochlearis + + + + -+ + +
WEIE fu WP 48 UG E P K. cochlearis tecta + + + + + + + + + + + +
I K. quadrata 4
R A Lepadella sp. —+
fe %8 . Lecane sp. + + + + + 4
REEEFE W L. closterocerca +
fhERE U Asplanchna sp. + + + +
SRR A Trichicerca sp. + + + + + + + +
St AR T, stylata + + + + + + +
B W Synchaeta sp. + + + + +
R Z B . Polyarthra trigla + + + + + + + + + + +
K Z R A B Filinia longiseta + + + + +
ffi = A H F. cornuta +
SRR R4 . Brachionus forficula + —+ -+ +
MR R M B. diversicornis + -+ -+ +
WL B4 B. budapestiensis + + +
HIE RS W B. quadridentatus + + + +
Hi R e H 58 R Keratella valga + + + 4 + + +
WEIE W58 . Lecane bulla +
BB AE H L. ohioensis 4
Af A W Proales sp. +
VIR . Pompholyx sulcata + 4
L W Euchlanis sp. +
[ 31 S B #8 B Trichocerca cylindrica +
B H Testudinella patina -
W TR R B,
Notes: “+” denotes observed species.
FR2 ARAETHEAFEAHRGELABEEHEUAERE
Tab.2 Seasonal Jaccard similarity index of the rotifer community in Baiyangdian Lake and its tributaries
P TE X i 10 a0 ERCEIRD]
% 8 & & & % & 8 & & 8 &
# 1 0.58 0.52 1 0.38 0.20 1 0.33 0.50 1 0.20 0.17
= 1 0.73 1 0.29 1 0.43 1 0.38
S 1 1 1 1
B dURE T R L PR B v (0.50) , R AL, F LA BlERE YRR, N (1.71£1.16) X 10° 4~/L; H

A 2R 50 SURE VR () A AL 5415 (0.33) , SR BE AR : (1
TR 51 VA) 2 (] 5 AR R R RS, AR B B R
1= (0.38) s A ERBEARAL, & 5 W 2= [A] (0.20) A& L FK
PIZE[R] (0.17) [ %6 HURETE 259 0 A A AR AL

2.2 REFEMAHETH AN RS
A AR E R A A Y 4 )y (1,43 £1.15) X
10° AN /LANC0.67+0.71) mg/L(& 2), Hi, X

YR 1V 5 R) R 22 SO 5 e 3= B2 404 43 591 o (1.35
+1.34) X 10° 4~/L MI(1.194£0.79) X 10° 4~/L; ¥
W e A B X A IR, X (0. 54 £ 0.77)
X10° AS/L, SR, & HOF- 24 4= Wy 5 Oy 27 S0 >
X > > EHE 51, NZETT A T XA
WA RS B AE Y AR SRR B e s T
2 SO A FE R BRI AR ) S TR R R
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Fig.2 Average abundance(a) and biomass(b) of rotifer community in Baiyangdian Lake and its tributaries
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Fig.3 Seasonal change of dominant rotifer species in Baiyangdian Lake and its tributaries
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Fig.4 Comparison among diversity indices and trophic state index of rotifer community in Baiyangdian Lake and its tributaries
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e A AR N2 ROBE 43 XOBR (X M 3 2% A DET]
i) X e B e Bl R v RO PR AT AR B R 2 4 AR
(NMDS) 73 #r (& 5) » bR F= 75 48 23 (0] L 1Y B
{H (Stress)/NT 0.2 5, BB KT 0.2, B I —
e, M E F K FELBSEREYRM 3 ME®
NMDS 73 #» H i J7 {6 53 54 5 0. 116, 0. 107 Al
0. 143, ik BN BAH A HE P K F . B il s AUR B
AN DX AL B B A A o B R I A
AT W% AL Y IX A ARG B R S B AT RE R
FAE CANOSIND 23 #7 % W, £ 2 4 & 3 4>
P TR VE TE X S 3 2% AV T it =2 [B] 1) 6 R % 40
I AT AR 5 22 5% (P <<0.01) .

WAL ET 2 BRI AR B B A4 A K
BB, H 3 28 AVE Ui [ A B &, 50 U
7% 25 (8] 43 A 25 8 UE X FE 40 T NMDS B iy
OIS & RE SR EE B A X 50, BB T 3 2f A
TE T AL 2 (] F) ek SRR, 50X 3 AR A VE T i ]
FEAEAR T P B s Hovh, 0 3Rl HE 6 48 HL (Synchaeta
sp) AL B Ve 51 S s A0 3R O 0L 4
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(Filinia longiseta) W3 BEAE NI 48 5 , LS5 Fh 248

T A0 HULERT IR A 22 SO oy SL e AR AR R Y
FEVEX B . B 2,3 S ATEW 3 5 0 X AE 765
AN <R A R [T o TR QR 7 Sl R o6 3 i
TS 1 20,3 FATEMMAEAFIERL L, fE24FE
RUBE b, DX R Y8 5T Y 07 35 32 2 A A5 1
S 3 G BR T R 22 SO i 5 7 Y AR e 28 1 M
52 R AR Z M AFAE — 2 W 2s ) 22 57 BT i
TE T I 2R G ) e RV 2 R A2 B A R] 43 AR S
24 HRHEMBHBEZRSRERTFHMAEXR
241 AHEAHFRAEMIFEHEML B pHH
b, VR VE E AL PR BT N 7 I AA AR 3 T 2
(P<20.05.18 6)., 4 pH H(8.3940.30) , /KR L
55 AE 5 U X A K PRV LR 1.28~4.20 m, i85 W
AR LTEREN 0.54~1.58 m, &AM E N 0.56~
16.4 mg/L, M 8 51 W & &, H{H K (9.60 £
3.17) mg/L; HRJE 3 X, 4 (6.40 4+ 3.38) mg/L,
SR 5 (3.00 £ 3.47) mg/ L, JF I 45 v . Y94
F(3.91+2.94) mg/L, HYE X | i) F1 2 3] ) 5
RO FE S AERK T I i, 1V 5] T S v B ) o
W B SR8 0.01~0.25 mg/L., A5 2 )i ] &%
. o4 (0.08+0.08) mg/L, [Al B, & XL JF 0 A1 38
51T S T Yt ™ EE 0 ZE T R A R, 22 SO R
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(S1: Anuraeopsis fissa; S2: Brachionus calyciflorus; S3: Brachionus angularis; S4: Euchlanis dilalata ; S5: Keratella cochlearis; S6 .

Keratella cochlearis tecta; S7: Asplanchna sp.; S8: Trichicerca sp.; S9: Trichocerca stylata; S10: Synchaeta sp.; S11: Polyarthra trigla;

S12: Filinia longiseta; S13: Brachionus forficula ; S14: Brachionus budapestiensis; S15: Keratella valg)

Fig.5 Ordination of nonmetric multidimensional scaling (NMDS) of dominant rotifer

species in Baiyangdian Lake and tributaries
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Fig.6  Physicochemical parameters of water body in Baiyangdian Lake and its tributaries
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Fig.7 Redundancy analysis of rotifer dominant species and

environmental factors among seasons and waters
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Temporal and Spatial Dynamics of the Rotifer Community and Relationship to

Environmental Factors in Baiyangdian Lake and Primary Tributaries
FU Xian-ting', YANG Wei', SU Meng®, LUO Yi*

(1.State Key Laboratory of Water Environment Simulation, School of Environment, Beijing
Normal University, Beijing 100875,P.R.China;
2.Hebei University of Architecture, Zhangjiakou 075000,P.R.China)

Abstract: Baiyangdian Lake is the largest shallow macrophytic lake on the North China Plain. Since the
1980s, the ecosystem of the Baiyangdian Lake basin has been declining because of the influence of human
activities and eutrophication is increasing. In this study, we analyzed the spatiotemporal characteristics,
dominant species dynamics and biological indicators of the rotifer community in Baiyangdian Lake and its
three main tributaries (Fuhe, Xiaoyi and Baigouyin Rivers), and explored the relationships among rotifers
and environmental factors. The objective was to study ecosystem dynamics in the Baiyangdian River basin
to support restoration of the aquatic environment of Xiong'an New District. Rotifers were sampled and en-
vironmental factors were monitored in the spring, summer and autumn in 2019. A total of 30 rotifer spe-
cies were collected during the three seasons, belonging to 15 genera and 7 families. The abundance and bio-
mass of rotifer community were (1.4341.15) X 10° ind./L and (0.6740.71) mg/L. The Jaccard similarity
index of rotifers and non-metric multidimensional scaling (NMDS) analysis showed that the composition of
the rotifer community displayed low spatial and seasonal similarity in the study area. Polyarthra trigla ,
Keratella cochlearis tecta and Trichicerca sp. were the dominant species both in the Baiyangdian Lake and
the three tributaries. Further, the relative abundance of dominant species in the tributaries was higher than
in Baiyangdian Lake. The Shannon-Wiener index and Margalef index showed seasonal variation in all tribu-
taries and the lake, with the highest values all in summer, except for Xiaoyi River. The diversity indices
and trophic state index (TSIior) both indicated medium-heavy pollution and medium-eutrophic status at all
sites. Redundancy analysis showed that nutrients (total nitrogen and total phosphorus), transparency and
dissolved oxygen were the most four important environmental variables for explaining rotifer community
dynamics in Baiyangdian Lake and primary tributaries.

Key words: rotifer community structure; spatiotemporal dynamics; water environmental factors; Baiyang-
dian Lake



