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Abstract: In 2022, a severe drought event occurred in the Poyang Lake basin, which had a serious impact on the eco-
environment of the Poyang Lake. In order to reveal the characteristics and main influencing factors of zooplankton community
structure in the Poyang Lake during the extreme hydrological drought year, a comprehensive survey of zooplankton in the
Poyang Lake was conducted in January (winter), April (spring), July (summer), and October (autumn) in 2022. A
total of 70 species of zooplankton were identified (40 species of rotifers, 17 species of copepods, and 13 species of
cladocerans) , with the abundance and biomass ranging from 0 to 152.67 ind./L and O to 1.52 mg/L, respectively.
Zooplankton community structure showed large temporal and spatial differences. Seasonally, the number of species was the
highest in summer, and the abundance and biomass were the highest in summer and the lowest in autumn. The Shannon-
Wiener diversity index and dominant species composition in the drought season were significantly different from those in the
non-drought season. Spatially, the number of species, abundance and biomass in the southern lake zone were higher than
those in the northern lake zone. The diversity index was the highest in the central lake zone and the lowest in the northern
lake zone. In the extreme hydrological drought year, the number of species, abundance, and biomass were significantly
lower than in the same seasons in previous years, but the spatial differences were small. The results of correlation analysis
and redundancy analysis showed that there were significant differences in the main influencing factors of zooplankton
community structure between the drought season and the non-drought season. The zooplankton community structure was
mainly affected by combination of water temperature , water level, nitrate nitrogen, and ammonia nitrogen during the drought
season. However, during the non-drought season, it was influenced mainly by chemical oxygen demand and water level.
Overall, the extreme hydrological drought weakened the stability of zooplankton community structure in Poyang Lake
compared with previous years. The study can provide essentially scientific and technical support for ecological protection of

the Poyang Lake under extreme drought conditions.

Key Words: zooplankion; community structure; temporal and spatial variations; extreme drought; Poyang Lake
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Table 1 Physicochemical characteristics of water in Poyang Lake in different seasons

F5 4% Tndex %% Spring 52 Summer #Z Autumn 27 Winter
SD/m 0.30+0.06b 0.43%0.16a 0.300.07b 0.3420.06ab
WTI/C 16.00+0.89¢ 32.45+0.97a 19.40+0.61b 10.89+1.64d
DO/ ( mg/L) 12.23%1.24a 7.1120.73b 7.7720.44b 12.66+2.57a
Cond/(mS/em) 0.13+0.05b 0.100.01b 0.19+0.03a 0.1720.03a
pH 7.69+0.30b 8.25+0.29a 8.18+0.12a 8.37+0.17a
COD/(mg/L) 3.74+0.86a 3.28+0.79a 2.44£0.22b 1.95+0.36b
Chl.a/(mg/m*) 14.25+5.96ab 22.53+12.78a 13.88+3.79ab 11.31+3.95b
TN/ (mg/L) 1.78+0.18¢c 1.52+0.36¢ 2.2420.39h 2.8920.45a
TP/ (mg/L) 0.11x0.01b 0.0620.02b 0.1620.02a 0.12+0.06ab
NO3-N/(mg/L) 0.96+0.07¢ 0.69+0.26d 1.20+0.18b 1.64+1.64a
NHZ-N/(mg/L) 0.30+0.03b 0.1620.03¢ 0.28+0.05b 0.57+1.64a

ARVING L RN AR R 221 A B 7 2 [ B 3 25 5 (P<0.05) 5SD: i B BE Secchi depth; WT: 7Kl Water temperature ; DO % fif 4
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W Total phosphorus; NO3-N:f§#& % Nitrate nitrogen; NH}-N; 2% Ammonia nitrogen
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Fig.3 Number of zooplankton species in different seasons and lake zones
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Fig.4 Composition and spatial distribution of zooplankton abundance in different seasons
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Fig.5 Composition and spatial distribution of zooplankton biomass in different seasons
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Fig.6 Shannon-Wiener index and Pielou index of zooplankton in different seasons and lake zones
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0.24, BT PR N 68.37% , EEZ COD WL BRI ; A RLAEFT /K % 5 NH,-N LT 2hik 5 DO il ST 58
5 wWr ka2 RS WL 2 1EM,

x2 ARFTWFHENWABH

Table 2 Dominant species of zooplankton in different seasons

R fref HEHBE Degree of dominance
Dominant species Code 2 Spring HZ Summer #ZE Autumn 4-Z% Winter
KA 5 8% Bosmina longirostris spl 0.027
RSG5 3% Bosmina coregoni sp2 0.248 0.115 0.424
ARLAEYT K & Sinocalanus dorrii sp3 0.030
BRARVE /K Schmackeria forbesi sp4 0.026
TN Nauplius p5 0.033 0.156 0.501 0.040
B LA Cyclopoida larvae spb 0.031
T AT R 817K % Mesocyclops leuckarti sp7 0.029 0.061 0.056
Hh R £ F 48 Y Keratella valga sp8 0.045 0.039
R EE %8 U Brachionus falcatus sp9 0.154
F9ER B4C I Brachionus angularis spl0 0.095
SRR R4S B Brachionus forficula spll 0.049
LR B . Brachionus diversicornis spl2 0.032
SR RS B Trichocerca similis spl3 0.036
XS B AE L Trichocerca stylata spld 0.066
rm R L Asplanchna sp. spl5 0.066
I EZ A L Polyarthra trigla spl6 0.048
FEFA R
SD sk *k o * SD e 1.0
WT ok ok ok ok WT | s *ok
DO DO *
Cond *k P e ok *k Cond [0
pH * pH EE
COD 3 COD | =« ok " ﬁ
ChlLa |  #x . o « Chla §
TN o ok * ok * N *ok *ok
TP *ok sk * *ok TP
F-0.5
NO;™-N *ok o ok wok NO;-N | = - -
NH4*-N *% % *k ok NH4™-N *ok *
WL ok ok ok ok * WL * S Ll
W EE 4AhE H J v RE AR H J

B7 FREEPHETFESVZRIVEEENSINERFRHEXE
Fig.7 The correlation between community structure of zooplankton and environmental factors in drought season and non-drought season
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