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Abstract: The restoration of submerged vegetation plays an important role in the ecological restoration of eutrophic urban lakes,
and the study on the habitat requirements of submerged vegetation is essential for their effective restoration. In order to investigate
the habitat requirements of submerged macrophytes in subtropical urban lakes in China, three typical urban lakes in Wuhan, name-

ly Lake Donghu, Lake Nanhu and Lake Shahu, were selected for field investigation in this study. Vallisneria denseserrulata Maki-
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no, a dominant species, was selected as the research object. The study measured 16 indicators of V. denseserrulata Makino inclu-
ding medium to long-term growth (e.g. biomass) , short-term physiology (e.g. carbohydrate content) , and instantaneous fluores-
cence, along with 17 indicators related to water and sediment properties. By integrating generalized additive models ( GAM) and
plant trait network analysis (PTN) , the study comprehensively assessed the habitat requirements of V. denseserrulata Makino in ur-
ban lakes of Wuhan. Results showed that: (1) 53.5% of the 43 sampled sites in three urban lakes were mildly eutrophic, while
46.5% were moderately eutrophic. (2) Environmental factors significantly affected the biomass accumulation of V. denseserrulata
Makino. Conditions such as a water depth of approximately 1.1 m and a total nitrogen concentration of around 1 mg/L were most fa-
vorable for the growth and biomass accumulation of V. denseserrulata Makino. Total nitrogen in the sediment ranging from 0.16 to
2.50 mg/kg and total organic carbon (TOC) in the sediment from 0.19% to 13.70% could promote biomass increase. (3) The
N :P ratio (average 3) in V. denseserrulata Makino tissue indicated that its growth was limited by nitrogen. GAM analysis showed
that the growth of V. denseserrulata Makino was minimally affected by total phosphorus in the water and sediment, and that nitrogen
sources in urban lakes were more important to V. denseserrulata Makino than phosphorus sources. (4) Higher nutrient levels in the
water often stimulated the short-term carbon and nitrogen metabolism of V. denseserrulata Makino, but inhibited its long-term
growth. The negative effect of sediment organic carbon content on the growth and reproduction of V. denseserrulata Makino was rela-
tively weak. The research suggests that in the future, when applying V. denseserrulata Makino for the restoration of subtropical ur-
ban lakes, there should be a greater focus on controlling the aquatic habitat conditions, especially nitrogen sources, in order to
maximize its ecological benefits and more effectively promote lake ecological restoration.

Keywords ; Urban lakes in Wuhan City; Vallisneria denseserrulata Makino; Ecological restoration ; habitat requirements ; eutrophi-
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Fig.1 Distribution of sampling sites in Lake Donghu, Lake Nanhu and Lake Shahu in Wuhan City
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Tab.2 Statistical analysis of water quality parameters

in the growth areas of V. denseserrulata Makino
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Tab.4 Statistical analysis of plant parameters in

the growth areas of V. denseserrulata Makino

LB 27 BME ERORE CFHE BRRE
B/ (kg/m?) 0.17 8.63 2.29 0.97
R 1.00 3.00 1.37 0.34
LN 2.67 14.33 8.24 0.33
RL/cm 4.05 15.18 8.29 0.28
H/em 21.92 83.83  53.20 0.27
FW/g 3.14 29.54  13.13 0.47
DW/g 0.20 3.15 1.11 0.58
F, 170.40  455.75 261.43  0.24
F, 94520 1756.40 1365.25  0.15
F./F, 0.70 0.90 0.81 0.04
C/(mg/g) 23452 376.74  306.75  0.12
N/ (mg/g) 1.09 26.37  10.73 0.53
P/(mg/g) 1.73 10.61 3.89 0.46
C/N 261.75 1273 42.60 0.99
C/P 190.26  28.11  94.60 0.45
N/P 8.25 0.63 2.98 0.55
SC/(mg/g) 2,62 42302 14.43 0.59
S/(mg/g) 500  165.33  56.90 0.75
TPC/(mg/g)  4.96 2321 10.83 0.33
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Tab.5 Summary of significance tests for the GAM analysis between plant traits and environmental factors
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Fig.2 The results of GAM analysis for plant traits and environmental factors (only show part of the analyses) :
(a) leaf number versus water extinction coefficient; (b) biomass versus total nitrogen concentration of water;

(¢) total sugar content versus total organic carbon of sediment
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Fig.3 Plant trait network diagram under two levels of four environmental factors:
a, b: high and low water depth; ¢, d: high and low NH;-N levels in water;
e, 1: high and low COD, levels in water; g, h: high and low TOC levels in sediment
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Fig.4 Average weighted degree and modularity parameter in plant trait networks
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