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Impact of water level fluctuations on the succession of zooplankton in Poyang lake
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Abstract; This study aims to understand the succession characteristics of zooplankton communities during dramatic water
level fluctuations in Poyang Lake. During the drastic fluctuations in water levels of Poyang Lake in the summer, and on June
24, July 7 and August 27, 2012 when the water level dropped and approached 17.6 meters, four sampling points were
established in a shallow dished sub-lake in Poyang Lake National Nature Reserve for the survey of zooplankton. A total of 65
species of zooplankton, including 52 species of rotifers, seven species of cladocerans and six species of copepods, were

found during the study period. The zooplanktons were mostly the wide-temperature and mesophilic species of the planktonic
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type. The one-way analysis of variance revealed significant differences in zooplankton density and biomass within the three-
month period (P<0.05). The density of zooplankton in July (1030.17 + 68.18 ind./L) was significantly higher, when
compared to that in June (325.16 + 41.60 ind./L.) and August (203.79 £ 24.91 ind./L.). Furthermore, the biomass of
zooplankton in June (0.56 £ 0.04 mg/L) was significantly lower than that in July (1.22 = 0.11 mg/L) and August
(0.99 £0.11 mg/L). The clustering of zooplankton communities by Bray-Curtis similarity measure and self-organizing maps
revealed that the zooplankton was clearly divided into three communities: June community, July community, and August
community. The Monte Carlo test revealed that water temperature, conductivity, turbidity and dissolved oxygen were
significantly correlated with zooplankton community structure changes ( P<0.05). The typical correlation analysis revealed
that there was significantly positive correlation between zooplankton community and chlorophyll-a content in June. The water
temperature and zooplankton community had a significant positive correlation in July. Furthermore, there were significant
positive correlations between the zooplankton community and water depth, conductivity, turbidity and dissolved oxygen in
August (P<0.05). Asplanchna girodi, which was the dominant species in the three-month period, was positively correlated
with the chlorophyll-a content (P<0.05) , but was negatively correlated with water temperature, pH and dissolved oxygen
(P<0.05). The present study revealed that the zooplankton community structure exhibited a significant succession between
months. Furthermore, the density of rotifers gradually decreased, and the density of cladocerans and copepods gradually
increased. Moreover, the water level fluctuations caused changes in environmental factors, which had an important impact

on the community succession of zooplankton.

Key Words: zooplankton; density; biomass; water level fluctuation; shallow dished lake; Poyang Lake
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Fig.1 Location of Jiangxi Poyang Lake National Nature Reserve and the zooplankton sampling points in Shahu Lake
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F1 Wi#2012 F2F 3 AMFRIWFHERB S
Table 1 Zooplankton species richness and percentage of Shahu Lake in the three months of summer, 2012
6 H June 7H July 8 H August
LR Hor /% L/NiE A5/ % LUIEE A5/ %
SAFPEL Total 41 100 35 100 54 100
% 1 Rotifera 35 85.36 26 74.29 43 79.63
R 2 Cladocera 4 9.76 5 14.28 4 7.41
BEEA Copepoda 2 4.88 4 11.43 7 12.96
2.4 IFHrEhYIR R S A YR

TSR M BEAE 7 A (995.06+94.76 /L), & T 6 4 (302.25+53.32 4~/L) 18 H Ay
(203.49+24.03 4~/L) , e BT AR E & T 6 A 8 Ay B2 Abs R 247E 8 A il Bl &
WL BEET 7T MM e AMmEE (P<0.05) (Kl4),

RIS S AE YR AE T Ay (1.2220.11 mg/L) Hi,8 HA (0.99+0.11 mg/L) IKZ,6 A4 (0.56+0.
04 mg/L) Feflk, FHAE 7 A M EY s BT 6 HMF 8 A, ki S Fs &MY 8 A
e, 6 AW (P<0.05) (£3),
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Table 2 Dominant species of zooplankton and dominance index of Shahu Lake in the three months of summer, 2012

Y FP Dominant species 6 H June 7H July 8 H August 45’5 Abbreviation
5 B R R Asplanchna girodi 0.107 0.020 0.035 Agi
I EG A 2E 48 L Asplanchna brightwel 0.013 0.004 0.020 Abr
R 2248 B Asplanchna priodonta 0.028 0.016 0.014 Apr
FERRTCARAS HL Ascomorpha saltans 0.012 0.033 0.016 Asa
TR R4S B Brachionus budapestiensis 0.213 0.006 0.006 Bbu
PR B8 . Brachionus falcatus 0.003 0.038 0.017 Bfa
WETE 8, H 48 B Keratella cochlearis 0.059 0.107 0.004 Kco
Jii 1158 HL Pompholyx complanata 0.005 - 0.035 Pco
K =R %8 HL Filinia longiseta 0.023 0.011 - Flo
K2 B4 B Polyarthra dolichoptera 0.119 0.193 0.012 Pdo
I8 Z 845 W Polyarthra vulgaris 0.223 0.293 0.036 Pvu
KIAYEB I B Synchaeta oblonga 0.018 0.048 0.013 Sob
[ 5 5 B8 H. Trichocerca cylindrical 0.011 0.034 0.055 Tey
i 2% SR W Trichocerca capucina 0.001 0.001 0.051 Teca
S S R4S B Trichocerca lophoessa 0.042 0.007 0.010 Tlop
K% 527% Bosmina longirostris 0.003 0.025 0.152 Blo
BTG Copepods nauplii 0.039 0.013 0.163 Cna
531 /NG K Microcyclops varicans - - 0.030 Mva
PP FIECE Numbers of dominant species 9 10 8
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Fig.4 Zooplankton density of Shahu Lake in the three months of summer, 2012
x3 W22 FEF3NARNIERIYMENE
Table 3 Zooplankton biomass of Shahu Lake in the three months of summer, 2012
6 H June (n=36) 7 H July (n=36) 8 H August (n=36)
S P Total biomass 0.56+0.04" 1.22+0.11" 0.99+0.11"
41 Rotifera 0.51+0.05* 0.77+0.10" 0.35+0.09*
HiffiZ€ Cladocera 0.02+0.01° 0.29+0.04" 0.41+0.08"
BeJEZ Copepoda 0.04£0.01° 0.16+0.03" 0.23+0.04"
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