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In the figure, K represents the dry season of 2022, W represents the wet season of 2023, and D represents the dry season of 2023.
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Fig.4 PCoA analysis of phytoplankton communities at each site

F1 AEKEHFHFEDABMABE(Y)
Tab.1 Phytoplankton dominant degree (Y) at different hydrologic regimes
20224FKG 20234RF 203@;; i
75 BES e AT K8 KB D .
Number  Classification Chinese name Latin name Dry season  Wet season R
of2022  of2023  Sewonof
2023
1 A V) B 9 Aulacoseira granulata 0.07 0.09 0.13
2 U VA B AN B A Aulacoseira granulata var. angustissima - 0.02 0.02
3 = I Ulnaria acus 0.09 0.13 0.10
Bacillariophyta
4 SPRINIE 3 Ulnaria ulna 0.04 - -
5 FIIE i B A Navicula spp. 0.05 - -
6 J=RZ3E ) Microcystis marginata 0.02 - -
7 R T A4 AR o U s Pseudanabaena limnetica 0.04 - -
8 Cyanophyta 101 [R5 Anabaena sp. 0.04 0.07 -
9 [ 2 £ I Anabaena azotica - - 0.02
10 S ER Eudorina elegans 0.02 - -
11 Z B9 ELFL AR Pediastrum simplex var. duodenarium 0.03 - 0.02
12 Chlorophyta TR R AT YN AR Fh Pediastrum duplex var. gracillimum 0.02 - -
13 7Y FE I} Scenedesmus quadricauda 0.03 - 0.03
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F2 ITHEFHFEYABMESMEE
Tab.2 Niche widths of phytoplankton dominant species in the three periods

e e T4 2022 4FA KT 2023 4E =K 203;;;*'5
Number Chinese name Latin name Dry season of - Wet scason of Dry season
2022 2023 of 2023
K01.W01.D01 AT V) Aulacoseira granulata 6.90 10.47 12.20
W02.,D02 WKL BE B AS R Aulacoseira granulata var. angustissima - 7.62 11.90
K02,W03 ENlpiA Ulnaria acus 5.16 6.42 12.47
K03 JEPARIRE Ulnaria ulna 8.10 - -
K04 FHE R A Navicula spp. 6.51 - -
KO05 G Microcystis marginata 7.35 - -
K06 T A= A £ i i Pseudanabaena limnetica 6.77 - -
K07 .W04 fa i Anabaena sp. 7.95 5.66 -
D04 EifagiNinsia Anabaena azotica - - 10.07
K08 75 PR Eudorina elegans 6.58 - -
K09.D05 T £k BB EALAE R Pediastrum simplex var. duodenarium 6.33 - 12.81
K10 TR AT AR Pediastrum duplex var. gracillimum 6.96 - -
K11.D06 JUSPE<Yl o Scenedesmus quadricauda 5.63 - 12.62
RI IERMABMPTEHESUNEES S
Tab.3 The average niche width and proportion of the three dominant species
A% kil T, T,/S B, Bt
Classification Dominant species Bi Bi ! Total proportion
ULV B T 9.86 16.76%
. RIS B 8.02 13.63%
z’;i d U T B O A A 6.51 11.06% 62.63%
A AL B EAL AR 6.38 10.85%
VY Fetih e 6.08 10.34%
ok 4 i) 4.54 7.71% 1341%
Second kind [ A v 3.35 5.70%
TR e 2.7 4.59%
B n 2.45 4.17%
ot TR T A 2.32 3.94% 13,050,
Third kind RS 226 3.84%
2SRRI 2.19 3.73%
FHIE B A Rl 2.17 3.69%
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T/ BH I8 378 5P 45 7E 2022 4 Ak 7K 38, 2023
AF K, 2023 AF Al K B AR 25 067 T S 1 AR
b 385 B 4y 5 A 0.53~0.93 . 0.59~0.91 Fl 0.57~
0.88, H: 1 2022 4 Al K 99 9 A6 25 T B (H 5 T
AR (ES) o e RAE HBAE 2022 4 A 7K 1 19 )i
RN TE BRI 3 T A 2 Fh 22 1), /M B
FE 2022 A5 Ak 7K 1 0 22 JRH TR 8 TR TE 3 R R
Fh2Z 6] o 2022 4EAG K 3T, 2023 4 =F 7K 3 A1 2023
ARG 7K I A A AR XS R 55 %F (6 XF (15 % D
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Analysis of niche and interspecific associations of dominant phytoplankton
species in key aquatic conservation zones of Jiujiang City, 2022-2023

DONG Jiayi', ZHANG Wei"?, LI Lekang’, QU Yeling', KONG Chiping’, ZHANG Bao’, WANG
Liging', XU Qun’

(1.Key Laboratory of Exploitation and Utilization of Aquatic Resources, Ministry of Education, Shanghai Ocean University,
Shanghai 201306, China; 2.Engineering Research Center of Environmental DNA Technology and Aquatic Ecological Health

Assessment, Shanghai Ocean University, Shanghai 201306, China; 3.Jiujiang Academy of Agricultural Sciences, Jiujiang
332000, Jiangxi, China)

Abstract: The Poyang Lake Basin serves as a critical ecological barrier in the middle and lower reaches of
the Yangtze River. Investigating the response mechanisms of phytoplankton communities to the dual
stressors of extreme climate events and anthropogenic activities is essential for regional ecological
conservation. Our study focused on the dynamic characteristics of phytoplankton dominant species in key
aquatic conservation zones of Jiujiang City during the extreme drought of 2022 and the subsequent
hydrological recovery period in 2023. Through systematic surveys at 18 sampling sites across dry and wet
seasons, we integrated niche breadth, niche overlap index (O,) , variance ratio (VR) method, and
interspecific association analyses ()’ test, association coefficient AC, and Spearman's rank correlation) to
elucidate the mechanisms underlying phytoplankton community stability under hydrological fluctuations.
Results showed that: (1) A total of 161 phytoplankton species from seven phyla were identified, with 13
dominant species from three phyla. Bacillariophyta (Aulacoseira granulata and Ulnaria acus) dominated
both extreme drought and recovery phases. (2) During the 2022 extreme drought, niche overlap values
significantly increased. Generalist species with broad niches formed stable symbiotic networks through
complementary resource utilization, resulting in overall positive community associations (VR>1, 51.31%
of species pairs positively linked). (3) The persistent dominance of A. granulata and U. acus was attributed
to their morphological adaptability and niche differentiation, which alleviated competitive pressures from
high-overlap species pairs (e.g., 0,=0.93 with Navicula sp.). (4) Post-drought recovery reduced mean
niche breadth (7.54) while increasing specialist species proportions, indicating hydrological stabilization
drove succession toward functionally resilient community structures. Our study pioneers in exploring niche
differentiation and interspecific synergy mechanisms of phytoplankton in mid-Yangtze waters under
extreme drought, providing baseline data for ecological monitoring in Poyang Lake and the Yangtze Basin,
as well as theoretical insights for freshwater ecosystem management under climate extremes.

Key words: phytoplankton; niche; interspecific association; drought stress; hydrological fluctuation;
Poyang Lake
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