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Abstract. It is of great significance to reveal the mechanism of phytoplankton community structure in aquatic ecosystem for effective
prevention of harmful algal blooms and scientific management of aquatic ecosystem. In order to reveal the mechanism and its driving
factors in Lake Poyang, one of the river-connected lakes in the middle and lower reaches of the Yangtze River, the phytoplankton and
its functional groups and the environmental factors of 38 sampling sites were investigated in August 2020 in the lake. A total of 91 spe-
cies in 59 genera from 7 phyla were detected, among which Chlorophyta (27 genera and 46 species) , Bacillariophyta (13 genera and
22 species) and Cyanobacteria (8 genera and 11 species) accounted for 50.5% , 24.2% and 12.1% of the total species, respectively.
Phytoplankton can be divided into 23 functional groups, with N, G, P, W1 and L, as the dominant ones, indicating that Lake Poy-
ang was at the risk of eutrophication. The phytoplankton community structure varied significantly between in the bay and the main

channel area of the lake, with higher values of Shannon-Wiener diversity index, Simpson diversity index and Pielou evenness index of
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phytoplankton in the bay area ( Mann-Whitney U test, P<0.001). Correlation analysis between the community distance and the envi-
ronmental and geographic distances showed that both environmental filtering and spatial dispersal constraints influenced phytoplankton
communities and its functional groups. Variation partitioning analysis, C-score analysis and modified stochasticity ratio analysis
further clarified that the deterministic process (environmental filtering) was dominant and had a greater influence on the functional
groups. Constrained ordination analysis showed that turbidity, CODy;, and conductivity were the most important environmental factors
driving the change of phytoplankton community structure in Lake Poyang, while temperature, conductivity and COD,;,, were the main
environmental factors influencing the community structure of phytoplankton functional groups in Lake Poyang.

Keywords: Lake Poyang; phytoplankton; functional groups; community structure; environmental factors; spatial factors; deter-

ministic process
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Fig.1 Distribution of sampling sites in Lake Poyang (1-38 indicate sampling sites PYO1-PY38)
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1.2 #IERES S H

{di FH 3= AL F1 434 ( principal coordinate analysis, PCoA ) FIAH{AY: /3 #r ( analysis of similarities, ANOSIM ) i
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Fig.2 PCoA ordination of phytoplankton communities in Lake Poyang
(The lake bay and main channel sample sites are represented by circles and squares, respectively)
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0.74, zs[] b, ITE/KENY D H 1235 T EHE KL (Mann-Whitney U test, P<0.001) , #1785 i1 3 A 18 7K 50 F-
PIE S50 0.84 F10.70(F£ 1) o IFHFAEHIAY J (AR RAR A5 0] AR AL TE FEA 0.16~0.82, - 344 47 0.60,
23 1) L, WV KSRy J (B3 T AU K ( Mann-Whitney U test, P<0.001) , %5 1 32 i 8 7K - 44 {4 73
SR 0.71 F10.56( 3% 1) o VRIFHEYIN d EAE AR RIRAR S 182 VT Rl 0.38~2.22, SF- (A Ok 1.35, 23]
b EIEKIRN d(ES EAUE KB W35 2% ¢ (Mann-Whitney U test, P>0.05) (38 1), FiREERERH,
TR RS b = B T I VS R T A A Sl A T 2 S (3 VS O U A R A T S b I
WL TE KSR 345
1 FEH IR A A ) SRS B AN R KR 30 B 22 F PR 0

Tab.1 Distribution and difference test of phytoplankton diversity indices between different areas in Lake Poyang

WV 7K sk FATE K
Y ZREER R — — Mann-Whitney U test
FiEn K AR 22 0 Y ik 22
H' 1.63~2.90 2.21+0.35 0.29~2.16 1.72+0.35 P<0.001
D 0.75~0.92 0.84+0.05 0.11~0.83 0.70+0.14 P<0.001
J 0.54~0.82 0.71+0.09 0.16~0.73 0.56+0.11 P<0.001
d 1.18~2.22 1.43+0.31 0.38~1.95 1.31+0.32 P>0.05
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X1.F RN 5 WLIIRERE , th BUBUR I RT 50% s TURERE Ty (B .CY (W2 A T AUAEIE LAY A= 53R B, iy
BUERAT T 20% ~50% s E W Rl A Ay 88 B8 14 1 L B2 UL IR BERHE , i BRARUA (SR 5% ~ 8%
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Fig.3 Mean relative biomass of each phytoplankton functional group at all sample sites in Lake Poyang

(The functional groups at a mean relative biomass of <1% are included in others)
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Fig.5 Relationships between Bray-Curtis dissimilarity of phytoplankton community

and environmental distance (a) and geographical distance (b)
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Fig.6 Relationships between Bray-Curtis dissimilarity of phytoplankton functional groups
and environmental distance (a) and geographical distance (b)
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Fig.7 Variation partitioning results of environmental and spatial factors on the

variance of phytoplankton community (a) and functional groups (b)

C-score S HT45 5 (32 2) SR , VR AR V& RN T BE AR X ORII0) 7 45 S50 25 10— HH X 7 Fr) A U A 00 3%
{EL(P<0.001) , B Mt 72 325 1 = /K S0 BE A V7 e Ml 0 ARV R S RE BBV A 2 5 s s8N 1 K T
2, F B K B0 B I A P B AN DI RE VA B R I e e VAR Sy o 8T FH MST 2 A0 s M2 R B AL
Ve RRAE VR U Y RIS AN T RE B B VE A b A A G M, AnE] 8 TR, MST 5 C-score 43 BT 45 S AH AL
ST IRH YRR , WIRE A AL IE BENL B398 S 0.45, BT 0.5 BI{E 4L (Wilcoxon test, P<0.001) ,
R K IR P A PR IR TS A PR A M R o 9 X T O REREREVE , BB AR MST 3518
7 0.37, BEMLTF 0.5 F{ELE (Wilcoxon test, P<0.001) , 1fif AL F VR I M BETS , X 2R Pt A 2 30K
R0 SH I AR A T RE AR T4 RO A L, 3 ELXT T RERF AR 19 S BE R

K 2 ERBHIIIE WA IRV RIS REREREVE 1K) C-score J)H7

Tab.2 C-score analysis of phytoplankton community and functional groups in Lake Poyang

WiH PURIIIELER A E P B HERLN B
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EI AR/ (mg/L) 4.43 2.29 0.70 0.42 0.43 0.58 0.004 0.009
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Attached Fig.I Relative cell abundance and relative biomass of different phytoplankton taxa among different

sampling sites in Lake Poyang



