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Community structure of zooplankton and its relationship with water environmental factors in Baiyangdian
Lake
FU Xian—ting', YANG Wei", ZHAO Yan-wei', XU Fei’
(1.State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875, China;
2.Beijing Municipal Research Institute of Environmental Protection, Beijing 100037, China)
Abstract: This study aims to understand the dynamic characteristics of zooplankton community and its relationship with water environmen-
tal factors in Baiyangdian Lake. Six surveys of zooplankton and water environmental factors were conducted from August 2009 to March
2010 and November 2018 to June 2019 in the lake. Based on the niche index and redundancy analysis (RDA), we analyzed the dynamic
structure and niche differentiation among the dominant species of zooplankton and their relationship with water environmental factors. The
results recognized a total of 56 species of zooplankton in 2009 and 43 species in 2019. Meanwhile, the individuals were reduced to 1.70 X
0% ind-L™" in 2019 from 3.64 x 10* ind-L™" in 2009, and their composition varied greatly. Polyarthra trigla, Brachionus angularis, and Ker-
atella cochlearis were the dominant species in the two periods and their niche breadth increased by 7.79%, 9.76%, and 22.11%, respective-
ly. The average niche overlap of the dominant species increased by 35.26% and the species pairs with 0y >0.6 increased by 30.08%. Re-
sults of RDA demonstrated that pH, total nitrogen, and dissolved oxygen were the significant factors directly affecting zooplankton commu-
nity structures in Baiyangdian Lake.
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Figure 1 Locations of study area and sampling sites
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Figure 2 Species composition and density of zooplankton in the

two periods in Baiyangdian Lake
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Table 1 List of zooplankton in Baiyangdian Lake in the six surveys
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2 Category Fli2H 2 1 Species composition 20094 20194
FSpring  H Summer K Autumn  #FSpring  H Summer Kk Autumn
ik AR B 5e B Brachionus urceus + +
Rotifer 1555 B4 1L Brachionus angularis + + + + + +
AV 46 1 Brachionus calyciflorus + + ¥ + +
I R 48 1R Brachionus budapestiensis + + +
BRIk 46 1 Brachionus falcatus +
B 46 1 Brachionus forficula + + .
5 /NS5 1 Trichocerca pusilla +
|55 5B 48 1 Trichocerca capucina + +
JiE B FE 4 11 Gastropus hyptopus +
i 22 Bl R Polyarthra trigla + + + + N N
I AEE HL Conochilus hippocrepis +
48 1 Lecane sp. + + +
G A0 BETASE L Limmias ceratophylli +
K = ekt H Filinia longiseta + + + .
INZIES L Filinia minuta +
i1 iR f F %% B Keratella valga + + + + 4
V2Tt F 48 Bt Keratella cochlearis + + + + + +
1 H 48 1L Colurella sp. + + +
HhBERS L Asplanchna sp. + + + + +
JESHHE IR Collotheca sp. +
RS B Monastyla sp. +
PEEHE B Synchaeta sp. + + + +
FE Sk 1 Eosphora sp. +
% /2 56 M Asplanchnopus sp. +
Tt Ht Habrotrocha sp. +
4% 1 Rotaria citrine +
FEIE fa, H 58 B Keratella quadiata +
JETE -4 1t Notholea labis. +
1 S B Filinia maior +
A 46 L Mytilina ventralis. N
Jy Y5 W Trichotria tetractris +
OB R HB. leydigi. N
B X AR B Notommata aurita +
i W22 58 B Euchlanis pellucida +
AE B FE 48 11 Brachionus capsuliflorus +
WA PE B HLS. tremula +
FIRPE T 5 B Synchaeta pectinata +
0] 858 B Dissotrocha aculeata. +
FYRABUE B Anuraeopsis fissa + + +
FrERE RS B Brachionus quadridentatus + +
UL %S B Euchlanis sp. +
WEIE A /46 11 DG 78 Keratella cochlearis tecta + + +
e H 48 L Lepadella sp. +
IR LSS B Lecane closterocerca +
SRR Trichicerca sp. + + +
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Continued table 1 List of zooplankton in Baiyangdian Lake in the six surveys

K Category iS4 Species composition 2009 20194
F Spring  H Summer K Autumn  FSpring  E Summer  Fk Autumn
XS B2 5 B Trichocerca stylata + + +
LR R4 1 Brachionus diversicornis + +
HTE A0 48 B Keratella quadrata +
VEIRIEE B Pompholyx sulcata +
HIFEAE B Proales sp. +
R K75 143% Diaphanosoma leuchtenbergianum +
Cladocera Z JIIRRIE 1 Moina macrocopa +
45 2 75 1R Diaphanosoma brachyurum +
KA 4 532 Bosmina longirostris +
PRI 8 3% Chydorus sphericus +
YU 351 3% Chydorus ovalis +
Je i 3% Alona sp. + +
HARTE Daphnia pulex +
{ICH3% Simocephalus sp. + +
EhZEAIA T Sida crystallina +
75 3% Diaphanosoma sp. + +
B9 B 7% Chydorus sphaericus "
) JL SV L1 Pleuroxus hamulatus +
RSB Alona guttata +
% 50.3% Bosmina sp. + + +
FG A% Bosminopsis deitersi ¥ +
EAEARBUE Simocephalus vetulus +
TR 1% Moina micrura +
s J A 8K F Mesocyclops leukarti +
Copepoda K FEIKGI/K % Microcyclops longiramus +
YL BIKF Cylops strenus + + +
TEAT 4R Nauplius + + + + + +
4RSI K % Cyelops vicinus vicinus + +
SETHT RSN IK 2 Thermocyclops mongolicus +
RS HLGIK 2 Eucyelops serrulatus + +
R 817K # Cyclops vieinu +
E LA Copepodite +
BRARVEK 2 Schmackeria forbesi "
LN G K % Acanthocyclops viridis +
i B IR 87K 3 Thermocyclops brevifurcatus +
TR ELE Calanoida + N
B F LK Cyelopoida " + .
BV IRSI K F Thermocyclops taihokuensis + + n
R A

ane :"+" indicates that the species has been detected.

A e E N BRE R A 5 (#7) K I U Bl 30 (#12) , 19 22 %, AT ATE 11 (#9) B 75 T 3h 1 ) o
ﬁ# AR (#3) Kt Py R gl D A 14 8152019 4, 11 /D AL 14T, F12009 FEAH FAs, P E LT L X Y

VR T 1S RISl DX %) Vi S P e R A H A e e T sl 8RR KA., %85 e I 0 22 JRFT AU
ﬁ&ﬂﬁi%%@ﬂ#ﬂ&ﬂ%ﬁmﬁvxkiﬁi F1(#9) 3870 T 60.44% , % B fe = (E 3 H IRAE 28 4 )
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Figure 3 Spatial distribution of the species richness and density in the two periods in Baiyangdian Lake
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Table 2 Dominant zooplankton species and the Y values in 2009 S14
and 2019 in Baiyangdian Lake s 23 |
Imaa Gy BED £si )

ST ] —

Dominant species Code  20094F 20194: £ g0 I
S
B2 Bie B Polyarthra trigla S1 0221  0.280 E S8 ]
, S7 ]
1195 B 58 H Brachionus angularis S2 0.119 0.049 ;E S6 ]
55 5+ 58 B Trichocerca capucina S3 0.050 / ﬁ ;Z | ]
Ji&§ I8 R 58 H Gastropus hyptopus S4 0.039 / - s3 ]
T & ek 1 Filinia maior S5 0.030 / % ' |
/NS R4S B Trichocerca pusilla S6 0.029 / ’ 0 Il '2 '3
WAV 56 H Brachionus calyciflorus S7 0.028 — He 254 5% JF Niche breadth
WETE £, H 52 1 Keratella cochlearis S8 0.025 0.145
HETE e B 58 1 Keratella quadiata S9 0.025 — Sl (h)2019 4 |
G FBETATE A Limmias ceratophylli S10 0.025 / S15 ]
FE3L 4 51 Eosphora sp. SIT 0.024 / ;}‘3‘ :
FEAT LA Nauplius S12 0054  — £si2
5%
HATE fe FF s s A 2 SI3 /0118 310
Keratella cochlearis tecta 5 <9
(=1
SR W Trichicerca sp. S14 / 0.082 E g
YR B 1 Anuraeopsis fissa S15 / 0.077 % S6
Xt B FE 48 1L Trichocerca stylata S16 / 0.026 ﬁ 22
W FORZYFR BB " FOR R L EAE R 83
Note: "/" means that the species is not present; "—" means that the :f I |
species has been detected but is not dominant. n n )
0 1 2 3
H 543 58 Niche breadth
TN [ AN 55385 F- 0 5 A2 Ak fie o A B, 450 2009 48, TP A E4 TR SRR B (R
(0.40+0.60) mg- L T/ E](0.05+0.04) mg- L' TN M Figure 4 Niche breadth of zooplankton dominant species in the
(6.3718.60) mg - L @Q\@J (2.19i1.88 ) mg- L s AN M two periods in Baiyangdian Lake

(3.46+8.19)mg- L8/ #](0.41£0.30 )mg- L',
I VE 7K BT AR AR TE 25 8] 20 A 1 22 53 S AR A 8% X4 pH N4 UE XA A%, ABAE 2019 4F , g AR AL S 1 X

B2 (E6), BN, 75 2009 4F , [ 7 E 7 S b3 s (4 pH 7EAVE G N fe i o S EEI EEL P e 7 s

®3 2009 FHFREFHIMABMEESMNERE

Table 3 Niche overlap between dominant zooplankton species in 2009 in Baiyangdian Lake

YRl Species S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11
S2 0.865
S3 0.735 0.631
S4 0.645 0.623 0.915
S5 0.739 0.555 0.553 0.510
S6 0.515 0.412 0.629 0.569 0.557
S7 0.642 0.893 0.479 0.487 0.287 0.308
S8 0.475 0.402 0.369 0.391 0.581 0.383 0.204
S9 0.629 0.370 0.330 0.263 0.770 0.490 0.227 0.502
S10 0.380 0.290 0.157 0.220 0.597 0.281 0.090 0.310 0.585
S11 0.465 0.462 0.484 0.637 0.466 0.418 0.288 0.848 0.288 0.267

S12 0.788 0.744 0.781 0.836 0.638 0.421 0.468 0.620 0.313 0.292 0.767
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Table 4 Niche overlap between dominant zooplankton species in

2019 in Baiyangdian Lake

YIF Species S1 S2 S8 S13 S14 S15
S2 0.582
S8 0.865  0.415
S13 0.906  0.461  0.883
S14 0.821  0.700  0.697  0.635
S15 0.812 0370 0.787  0.830  0.557
S16 0.685 0.800 0.592 0.742  0.555  0.563
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Figure 5 Differences in water quality in 2009 and 2019 in
Baiyangdian Lake
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Figure 6 Spatial distribution of water quality in 2009 and 2019 in Baiyangdian Lake
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