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Abstract: Eutrophication has markedly compromised lakes’ ecological integrity and aesthetic appeal, thereby stimulating an inten-
sified emphasis on lake management and ecological rehabilitation efforts. Implementation eutrophication management strategies is
expected to induce shifts in the plankton community structure. Monitoring these changes is instrumental in assessing the efficacy of
ecological restoration efforts. We conducted a seasonal investigation of the plankton community structure across the restored, lotus-
dominated, and unrestored areas of Lake Xuanwu in Nanjing over four distinct seasons. Additionally, we analyzed the correlation
between plankton community structure and various environmental parameters. Our findings revealed a diverse phytoplankton com-

munity comprising 85 species across 8 phyla, with Chlorophyta and Bacillariophyta predominating. The zooplankton community con-
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sisted of 48 species within 3 phyla. A comparative analysis showed higher abundance (6.43-396.37 ind./L, 1.36x10°-1.18x10"
cells/L) and biomass (0.07-2.10 mg/L, 0.45-21.73 mg/L) of phytoplankton and zooplankton in the unrestored basin compared
to the restored basin (3.20-57.53 ind./L, 1.27x10°-3.23x10° cells/L, 0.04-0.35 mg/L, 0.45-9.20 mg/L) suggesting that
restoration efforts, particularly the reintroduction of submerged vegetation, have a significant impact on both the abundance and the
community composition of phytoplankton and zooplankton. Seasonal variations were evident, with plankton abundance and biomass
peaking in the summer and autumn and reaching their nadir in winter, indicative of dynamic shifts in the plankton community
structure throughout the year. Furthermore, the number of phytoplankton species and the biodiversity index in the restored basin
were higher than those in the unrestored basin. Redundancy analysis indicated that Cyanophyta and Xanthophyta exhibited positive
correlations with pH, water temperature, and nitrite, while they were highly negatively correlated with transparency and dissolved
oxygen. Additionally, zooplankton displayed a positive association with water temperature and a negative association with total nitro-
gen and dissolved oxygen. These insights offer valuable guidance for the ecological management and conservation of shallow urban
lakes.
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Tab.1 Values of physical-chemical parameters in different areas of Lake Xuanwu ( mean+SD)

- H% 2% B A7

- BEX  RBEXK  BEX  RBEX  BEX  RBEX  BEX KRERK
TN/ (mg/L) 0.378+0.019 1.002x0.103" 0.427 +0.047" 1.265£0.366° 0.388 £0.016" 1.058+0.180° 0.3590.062" 1.539+0.116
TP/ (mg/L) 0.030+0.004" 0.098:0.002* 0.016+0.005" 0.088+0.019 0.013£0.001" 0.088 +0.014? 0.026 +0.002° 0.020£0.001"

NO3-N/(mg/L) 0.044£0.010" 0.375+0.079* 0.081£0.030" 0.348 +0.067* 0.106 £0.037 0.292+0.132 0.113+0.052" 1.291£0.141°
NH;-N/(mg/L) 0.058+0.009" 0.161+0.029* 0.037+0.013" 0.313+0.371* 0.044 £0.006 0.049+0.007 0.056+0.010" 0.113£0.015°
NO3-N/(mg/L) 0.003£0.001" 0.022+0.0022 0.005 +0.003" 0.061 £0.039* 0.003 £0.001" 0.020 +0.005* 0.004£0.003" 0.013+0.003*
PO} -P/(mg/L)  0.001+0.000" 0.006+0.002" 0.003£0.002 0.007+0.008 0.006+0.001 0.006+0.001 0.003+0.000 0.002=0.002

Chl.a/( pg/L) 3.51£3.25" 23.86+1.11° 1.54=1.01" 16.92+8.95% 0.67+0.60" 8.58+1.03* 0.22£0.07> 1.15+0.59*
DOC/(mg/L) 1230+ 1.10" 17.11+3.54* 10.08+0.35" 16.78+0.20" 14.69+1.46 19.15£7.53 13.60£4.27  8.24+2.40
pH 7.56+0.55  7.62+0.80 8.32+0.65 8.39+0.75 8.60+0.41 8.76+0.11 8.22+0.65 8.42+0.01
SD/m 1.36£0.12*  0.52+0.10> 0.93£0.12* 0.50+0.13" 1.20£0.17* 0.45£0.05" 1.00£0.00* 1.53%0.06"
Temp/C 21.37+0.10> 20.04+0.13* 29.77+£0.32 29.50+0.50 21.30+0.10° 20.63+0.21" 5.50£0.26  5.63+0.42
DO/ (mg/L) 13.16+0.68 13.25+1.62  5.12+0.23  5.87+0.83  6.26+0.47° 6.98+0.14* 16.48+0.49* 13.83+1.87"
Cond/(mS/cm) 0.20+0.03> 0.24%0.003* 0.27+0.01  0.28+0.01  0.34+0.11  0.27£0.01  0.25+0.03  0.27+0.004
ORP/mV 0.1620.01  0.14£0.02 0.18£0.03  0.16£0.05 0.13£0.03  0.12+0.02  0.16£0.10  0.18+0.002

# PRRARVNG FREFORBEE X 5 ARBE X IZSHE B 2R (P<0.05)
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WA B, ARAE S X AV A ) =F B R A: i am o2 B 42 X, 1B X TR AR W) =F B A AR A i
A5 AR AR B A 5 1.27x10%~3.23% 10° cells/L il 0.45 ~9.20 mg/L, i A% X (28 4L 75 Bl K & 1.36%
10°~1.18x10" cells/L 1 0.45~21.73 mg/L( [ 3) . BAKIT 5 , HFRBEE X 5 REE X 170 Y F 5 ¥ (E
SRR 3.23% 10° 1 5.38x10° cells/L, A= M i 5 4351 4y 8.84 1 9.20 me/L, H ZEA& S IX ) 77 At 4 = HE Al
AR Ay R 1.86X10° cells/L il 4.18 mg/L, T ARAE S X 435K 1.18x107 cells/L F1 13.36 mg/L, #kZx, K
185 IX [ TF WA ) 3 BE (8.56% 10° cells/L) F14: ¥ (21.73 mg/L) ¥ i Z m T E X (P<0.05, one-way
ANOVA) J5 #4358 1.27x10° cells/L 1 2.86 mg/L, 4246 52 X 14 17 At 49 = B A i k23] 4y 1.27
10° cells/L 1 0.42 mg/L, i A& XN Ky 1.36x10° cells/L 1 0.45 mg/L, $tZ=T5 2840105, B Z= B
MRS, HORR S B, AR M. SiAYRNS, AR g, KRk 2 EZ FE LARNE
43

W B BN B2 X TR Sl = B AN A a1 2 T ARk R 43 31Dl 3.20~57.53 ind./L A1 0.04 ~ 0.35
mg/ L, i F 18 X A8 L5 9K & 6.43~396.37 ind./L F10.07~2.10 mg/L( & 3) . WAL KE , TR
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F10.43 mg/L, FkZBE XK FEERAYREFFZE 57.67 ind./L 1 0.35 mg/L, TiF16 5 X 1 3E B FA Y &
WIRFE LT, B3 8w FAEE X (P<0.05) , 433k 226.33 ind./L #1 2.10 mg/L, {HAHFERMNE, £ FBE
X S5REE X e sh i £ A YRR E £ F (P>0.05),
2.4 ZiEEYMRET(E)
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Fig.2 Phytoplankton (a-d) and zooplankton (e-h) species composition in

restored and unrestored areas of Lake Xuanwu during four seasons
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Attached Tab.I List of dominant plankton taxa in Lake Xuanwu

BE HZE KE B
T . N BE  KE BE kK& BE ki BE ki
1% PSR R X  #K K 8 K HX K KX
W TR Microcystis 0.152 0.123  0.150 0.327
W e Spirulina 0.022  0.111 0.392
PR Merismopedia 0.033 0389 0.130 0.248
S Phormidium 0.023  0.062
Rl R Chroomonas 0.245 0.031 0.151 0.163 0.095 0.206 0.657
58 Cryptomonas 0.066 0236 0.178 0.073  0.061 0.066  0.109
TR INERE Cyclotella 0.083 0.129 0.045 0.043 0.021 0.048 0.148 0.046
EF AT Synedra 0.030 0.168 0.089 0.059 0.040 0.039 0.104 0.044
FHE Navicula 0.067 0.077 0.044 0.097  0.026
s s Cymbella 0.047
S AT Eunotia 0.047
UL VA B Aulacoseira 0.042
it |52 R Cocconeis 0.053
SREE] KB Chlamydomonas 0.071  0.102 0.095  0.027
R Actinastrum 0.025
YR E QOocystis 0.047
VAR Actinastrum 0.063
VU 2 A Scenedesmus 0.023  0.030 0.037 0.021
T Crucigenia 0.033 0.022
INEREE Chlorella 0.097 0.059 0.089 0.036 0.024 0.055
AR i Ankistrodesmus 0.061
PRI T YE 5 Ankistrodesmus 0.026
) EZE Peridinium 0.025  0.057 0.027 0.122  0.023
B HEREE Dinobryon 0.073
BRI P Euglena 0.033  0.020
Eo=s HZE= K ES==
TFFEN) . N BE  KE BE K& BE ki BE ki
Kt s BT X  #K K 8X K X X KX
S JEFSIKE Cyclops strennus
WENT NG IK % Microcyclops varicans 0.054 0.028 0.045 0.064 0.021 0.039
T gk Nauplius 0.787  0.031  0.587 0.559  0.061 0.033 0.135
EHHES RN R &% Bosmina coregoni 0.020  0.023
ol MRE R R Brachionus angularis 0.173
EE R R Brachionus calyciflorus 0.032  0.052 0.065 0.124 0.087
TWILE R Brachionus budapestiensis  0.028  0.039 0.152  0.030
NIAMTE 2 oy Asplanchna brightwellii 0.109 0.118 0.115 0.246 0.323
AR B Synchaeta pectinate 0.133  0.077
W E 1 R 56 H Keratella cochlearis 0.011 0.214  0.057
SR H Trichocerca spp. 0.209 0.061 0.324
Bk R Cephalodella gibba 0.129  0.072
R e R Polyarthra trigla 0.018  0.052 0.158
iEbiA Lt Keratella quadrata 0.067
it 8 e F A o Keratella valga 0.055  0.495
T REH  Brachionus quadridentatus 0.122
FETE L A Keratella quadrata
HEFRR R Brachionus diversicornis 0209 0.848 0.038  0.420
ZREL LR Asplanchnopus multiceps 0.043  0.286
XA R R Conochilus dossuarius 0.044

* R AP RAL Y K T0.02F0 % .





