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a b s t r a c t
In this paper, the island of tourist attraction is selected as the research area, and the aquatic plants 
of 30 sample spots in spring, summer, and autumn are investigated, and the species distribution 
and community characteristics of aquatic plants are analyzed, so as to put forward suggestions for 
the restoration and protection of aquatic plants in scenic spots. It is found that there are 24 species 
of aquatic plants distributed in 14 families in the islands of tourist attractions in 2019, among which 
Potamogeton crispus, lotus, and Ceratophyllum demersum are the dominant species. There are differ-
ences in the growth of aquatic plants in different seasons. P. crispus is widely distributed in spring, 
and lotus and C. demersum are dominant species in summer and autumn. The dominant communi-
ties in different seasons and locations are different. P. crispus community is the dominant commu-
nity in spring, while Lotus community and C. demersum community are dominant communities in 
summer and autumn. The dominant degree of community distribution in different scenic spots is 
also different, mainly due to the quality of water.

Keywords: �Tourist attractions; Aquatic plants; Community ecological structure; Structural 
distribution characteristics

1. Introduction

The comprehensive protection and management of 
water environment cannot be separated from the research, 
protection, and utilization of aquatic plants [1–3]. As an 
important part of wetland ecosystem, aquatic plants play 
an extremely important supporting role in the structure 
and function of the ecosystem [4,5]. From the perspective 
of food chain, aquatic plants are the primary producers of 
aquatic ecosystem [6,7], which provide oxygen in water 
body and provide food and habitat for other organisms. 
Aquatic organisms such as fish can also regulate the pop-
ulation structure of plants through interaction with sub-
merged plants in water [8]. Therefore, aquatic plants in 
material cycle, energy flow, and maintain the whole life. 
The balance of the state system plays an irreplaceable 
role [9], especially in the shallow lake ecosystem [10].

As an important part of aquatic biological community, 
the changes of its population and community diversity are 
often related to the healthy development of aquatic ecosys-
tem [11]. The functions of aquatic plants are mainly man-
ifested in the following aspects: purifying water quality, 
maintaining clear water state of water body, solidifying 
sediment, increasing transparency, reducing and avoiding 
the outbreak of water bloom, inhibiting excessive propa-
gation of algae, and improving species diversity of water 
ecosystem [12]. Therefore, the protection and restoration of 
aquatic plants is of great significance for the maintenance of 
aquatic ecosystem basin environment and biodiversity [13].

In this paper, a tourist island was selected as the 
research area. Through the field survey and sampling of 
Lake Wetland in different seasons, the relevant indicators 
of aquatic plant community were recorded in detail, and 
the temporal and spatial distribution law of plant species 
and quantity in island wetland of tourism scenic area were 
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obtained. The community structure and biodiversity of the 
area were analyzed. At the same time, water samples were 
collected for detection of relevant physical and chemical 
indicators This paper discusses the influence of environ-
mental factors on the growth and distribution of submerged 
plants, in order to provide scientific reference for the man-
agement of aquatic plants in the island wetland of tourist 
attractions and the protection and restoration of island 
diversity in tourist attractions.

2. Materials and methods

2.1. Overview of regional studies

The main vegetation types of the island in a tourist 
attraction are warm temperate deciduous broad-leaved 
forest and temperate grassland. The former is distributed 
in most areas of the basin, while the latter is only distrib-
uted in Lingqiu and nearby areas. The scenic area is rich 
in species of herbs and broadleaved vegetation, including 
not only natural forest and broadleaf forest, but also wet-
land vegetation. At the same time, the study area is also 
an important passage and stop point for migratory birds. 
Abundant plant resources provide sufficient food and hab-
itat for all kinds of animals, especially migratory birds, 
so it has important research value.

2.2. Layout of sampling points

According to the geographical location, topography, 
and water environment status of the island in the scenic 
spot, combined with the layout of national control points 
of environmental departments, and considering the lay-
out of water inlet, outlet (upstream and downstream), and 
industry (tourism and aquaculture), the scenic area with an 
area of more than 100  Mu was investigated. A total of 30 
stations were set up. In order to accurately reflect the water 
environment and plant distribution in the survey area, 
the sample points were basically covered all scenic spots 
in the island [14], each scenic spot is set with one or two 
sampling points (some scenic spots are set with two sam-
pling points due to their large area). The description of each 
sampling point is shown in Table 1.

2.3. Sampling method

In this study, in May, August, and October of 2019, the 
aquatic plants in the scenic spots were sampled in spring, 
summer, and autumn, and the plant samples and water 
samples were obtained, respectively. Field investigation 
tools include aquatic plant collector (water grass clip), water 
sampler, thermometer, hygrometer, transparency disk, etc.

The species of aquatic plants in each sampling point 
were identified and their coverage and density were deter-
mined. At the sampling point, a plant collector was used to 
capture 5  times randomly with a reference of 1 m2 (due to 
the field operation on the ship, so the hull was taken as the 
reference). The plant species, density, frequency, and height 
of each species were recorded, respectively. The plant bio-
mass was determined as wet weight. The collected plants 
were put into the plastic bag for weighing and recording 

data, with the unit of G. The collected plant samples were 
taken back to the laboratory for cleaning and natural 
air drying, and then the dry weight was measured.

2.4. Data analysis

In this study, through the field investigation of the Island 
Lake Wetland in the scenic spot, the data of aquatic plant 
species, biomass, water depth, water transparency, and 
water temperature were obtained, and then some physi-
cal and chemical index data of water quality samples were 
obtained through experiments. The preliminary experi
mental data were compiled into tables by Excel software.

3. Spatiotemporal distribution characteristics of aquatic 
plant communities on islands in tourist attractions

3.1. Species and distribution of aquatic plants

In this study, three different seasons were selected to 
conduct field investigation on the selected sample sites in 
May, July, and October, 2019, namely, spring, summer, and 
autumn. After investigation, 24 species of aquatic plants 
were found in the island, including six emergent plants, 
six root floating leaf plants, three floating plants, and nine 
submerged plants. According to the life form, there are 
six species of emergent plants, accounting for 25% of the 
total plants; include Nelumbo nucifera, Nymphaea tetragona, 
Phragmites australis, Typha angustifolia, Zizania caduciflora, 
and Echinochloa crusgalli.

There are nine species of submerged plants, accounting 
for 20.8% of the total plants; include Ceratophyllum demer-
sum, Myriophyllum spicatum, Utricularia vulgaris, Potamogeton 
crispus, Potamogeton pectinatus, Potamogeton malaianus, 
Najas minor, Hydrilla verticillata, and Vallisneria asiatica.

There are six species of floating leaf root plants, 
accounting for 25% of the total number of plants; include 
N. nucifera, N. tetragona, Nymphoides peltata, Euryale ferox, 
Hydracharis dubia, and Alternanthera philoxeroides.

There are three species of floating plants, accounting 
for 12.5% of the total plants Lemna paucicostata, Spirodela 
polyhiza, and Salvinia natans, as shown in Table 2.

The island vegetation in the scenic spot is mainly 
aquatic vegetation, reed, T. angustifolia, Hydrilla verticil-
lata, P. crispus, and so on are the economic aquatic plants 
in the lake. From the time distribution, we can see that 
there are more plant species in August (summer) than 
in May (spring) and October (autumn). In terms of plant 
growth season, most aquatic plants begin to germinate and 
grow around May. In summer and autumn, they are in the 
growth peak period. In winter, they begin to wither and 
die due to low temperature, so there are almost no plants 
in winter. Therefore, there are a little less plants in spring, 
which is in line with the law of plant growth. Since the tem-
perature in North China has turned cold in October, the 
growth rate of plants slows down and the species decreases.  
In addition to temperature, there are also water level rea-
sons. From the change of water level of the island shown in 
Fig. 1, it can be seen that the water level in the autumn of 
19 y increased significantly, and the survey area had risen to 
more than 7 m in September. At this time, some plants in the 
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water died due to the increase of water level, such as P. cris-
pus. In terms of regional distribution, aquatic plants are 
more likely to be distributed in areas where the flow veloc-
ity is low and is not disturbed by the flow of large lakes.

3.2. Analysis of community type characteristics and distribution

3.2.1. Analysis of aquatic plant community 
characteristics of islands in different seasons

In spring, there are 16 species of aquatic plants in island 
wetland of tourist attractions, which belong to 10 families 
and 13 genera. As shown in Table 3. In summer, there are 16 
species of aquatic plants in island wetland of tourist attrac-
tions, belonging to 10 families and 13 genera respectively, as 
shown in Table 4. The largest number of species in the fam-
ily is Nymphaeaceae, accounting for 15% of the total number 
of species, including E. ferox, lotus, and water lily, followed 
by Gramineae and Shuibiedaceae, both containing two plants.

In autumn, there are 15 species of aquatic plants in the 
investigated area, belonging to 13 families and 15 genera, as 
shown in Table 5. Nymphaeaceae and Pelodidaceae have the larg-
est number of species, accounting for 13% of the total number 
of species. The other families contain only one plant. It can be 
seen that the distribution of plant families and genera in the 

Table 1
Environmental characteristics of each sampling point

Sampling point Environmental description

S1 scenic spot 1a It is close to the village and used to be a breeding area covered with lotus
S2 scenic spot 1b It was originally a breeding area, with many boats passing by, with lotus flowers around
S3 scenic spot 2 There are few aquatic plants in the culture area
S4 attractions 3 The aquatic plants are relatively simple, and the main one is Potamogeton castor
S5 attractions 4 The water body is clear with submerged plants
S6 scenic spot 5 Around the village, algae Lake area
S7 scenic spot 6 Neighboring village
S8 scenic spot 7 The water is clear
S9 scenic spot 8 The water is clear and transparent
S10 scenic spot 9 The water area is large and the water is clear
S11 scenic spot 10 It is in recovery state and the water is clear
S12 scenic spot 11 The water area is large and the water body is clean
S13 scenic spot 12 The water is turbid
S14 scenic spot 13 There are basically no aquatic plants
S15 scenic spot 14 The water is clear
S17 scenic spot 16 Open water
S18 scenic spot 17 The water body is poor
S18 scenic spot 17a There are less plants, and the cruise ship has a greater impact
S19 scenic spot 17b There are less plants, and the cruise ship has a greater impact
S20 attractions 18 Close to the scenic area, the water area is wide, and it is greatly affected by tourism
S21 attractions 19 Open waters, tourism has a great impact
S22 scenic spot 20 Open water, less human impact
S23 scenic spots 21a There are many plants
S24 scenic spot 21b There are many plants
S25 scenic spot 21c There are many plants
S26 scenic spots 21d There are many plants
S27 attractions 22 The water is clear and the submerged plants are abundant
S28 scenic spots 23 The water quality is poor
S29 attractions 24 There is domestic garbage in the water
S30 attractions 25 The water quality is turbid, and the surrounding areas are residential areas. There are domestic garbage 
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Fig. 1. Water level change from October 2018 to September 2019.
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Table 2
List of aquatic plants in the scenic area

Section Species Spring Summer Autumn

Gramineae (3)
Echinochloa crusgalli +
Phragmites communis + + +
Zizania caduciflora +

Typhaceae (1) Typha angustifolia + + +

Cyperaceae (2)
Scirpus validus vahl +
Scirpus triqueter l. +

Nymphaeaceae (3)
Nymphaea tetragona + + +
Euryale ferox +
Nelumbo nucifera + + +

Potamogetonaceae (3 kinds)
Potamogeton crispus +
Potamogeton pectinatus + + +
Potamogeton wrightii +

Najadaceae (1) Najas minor + + +

Lemnaceae (2)
Spirodela polyrhiza + +
Lemna perpusilla +

Haloragidaceae (1) Myriophyllum spicatum + + +

Gentianaceae (2)
Nymphoides peltatum + + +
Hydrilla verticillata + +

Hydrocharitacea (2)
Hydrocharis dubia + + +
Vallisneria asiatica +

Ceratophyllaceae (1) Ceratophyllum demersum + + +
Lentibulariaceae (1) Utricularia vulgaris + + +
Salviniaceae (1) Salvinia natans + +
Amaranthaceae (1) Alternanthera philoxeroides +

Table 3
Species of island plants in spring

Serial number Species (Latin) Family name Generic name
1 Phragmites communis

Gramineae
Phragmites

2 Zizania caduciflora Zizania
3 Typha angustifolia Typhaceae Typha
4 Nymphaea tetragona

Nymphaeaceae
Nymphaea

5 Nelumbo nucifera Lotus
6 Potamogeton crispus l. Potamogeton
7 Potamogeton pectinatus

Potamogetonaceae
Potamogeton

8 Potamogeton wrightii Potamogeton
9 Najas minor Najadaceae Najas
10 Myriophyllum spicatum Haloragidaceae Myriophyllum
11 Nymphoides peltatum Gentianaceae Nymphoides
12 Hydrocharis dubia

Pelodidae
Eupolyphaga

13 Vallisneria asiatica Vallisneria
14 Ceratophyllum demersum Ceratophyllaceae Ceratophyllum
15 Utricularia vulgaris Lentibulariaceae Utricularia
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survey area is relatively scattered, and the plant composition 
is more complex, as shown as follows.

3.2.2. Composition of dominant plants

In the species survey, field survey is used to record 
the basic quantitative characteristics such as plant abun-
dance, height, and coverage, but single basic quantitative 
characteristics cannot accurately reflect the status of the 
species in the community. The importance value [15] is a 
comprehensive index that can reflect the status of plants 
in the community, which can more scientifically and 
effectively reflect the dominance of a plant in the com-
munity. The higher the importance value of a plant, the 
greater the dominance of the species in its community. 
The calculation method of important value is as follows:

I H G P= + +
3

	 (1)

where H is the relative height, G is the relative coverage, and 
P is the relative frequency.

•	 Changes of plant importance in different seasons

In spring, the important values of plants in island 
lakes and wetlands in scenic spots are shown in Table 6. 
Based on the number of species in each family, the domi-
nant family is Potamogeton family, including three species. 
Based on the important value, the dominant family is still 
Potamogeton family, and the cumulative important value is 
0.298 [16]. It can be seen that the overall dominant family of 
the islands in the tourist attractions in spring is Potamogeton 

family. In addition, the important value of the family was 
0.070, 0.063, 0.039, and 0.030, respectively. The importance 
of other branches is relatively small, and rarely appears in 
the actual investigation. In terms of the important value of a 
single species, P. crispus has the largest value, which is 0.173. 
P. crispus grows vigorously in spring in tourist attractions, 
and most scenic spots have growth.

The important values of wetland plants in summer are 
shown in Table 7. Based on the number of species in each 
family, the dominant family is Nymphaeaceae, including three 
plants, namely lotus, water lily, and E. ferox, accounting for 
8% of the total family number, followed by Gramineae, which 
also includes three plants, Cyperaceae and Pelaginaceae, 
both containing two plants. Based on the importance value, 
the dominant family is nymphaeace, the important value of 
which is 0.229, and Gramineae, Ceratophyllum, Potamogeton, 
etc., with the important value above 0.1 [17]; in terms of 
the important value of single species, the most important 
value of aquatic plants is lotus in summer, the important 
value is 0.183, and summer is the important growing season 
of lotus. The results showed that the growth rate of Jinlian 
was significantly higher than that of other scenic spots.

The important values of aquatic plants in autumn are 
shown in Table 8. According to the number of species in 
each family, the dominant families are Pelodidaceae and 
Nymphaeaceae, both of which contain two kinds of plants, 
accounting for the total number of families, while the other 
families contain only one plant. According to the important 
value of families, the dominant families were Nymphaeaceae 
(0.268), followed by ceratophyceae (0.227), and the other 
families were Gramineae, Potamogeraceae, Typhaceae, and 
Pelodiaceae, with an important value above 0.1. The dom-
inant species was Lotus (0.252), followed by C. demersum 

Table 4
List of island plants in summer

Serial number Species (Latin) Family name Generic name

1 Echinochloa crusgalli Gramineae Echinochloa
2 Phragmites communis Phragmites
3 Typha angustifolia Typhaceae Typha
4 Scirpus validus vahl Cyperaceae Scirpus
5 Scirpus triqueter l Scirpus
6 Nymphaea tetragona Nymphaeaceae Nymphaea
7 Euryale ferox Euryale
8 Nelumbo nucifera Lotus
9 Potamogeton pectinatus Potamogetonaceae Potamogeton
10 Najas minor Najadaceae Najas
11 Spirodela polyrhiza Lemnaceae Spirodela
12 Lemna perpusilla Lemna
13 Myriophyllum spicatum Haloragidaceae Myriophyllum
14 Nymphoides peltatum Gentianaceae Nymphoides
15 Hydrilla verticillata Hydrocharitacea Black algae
16 Hydrocharis dubia Eupolyphaga
17 Ceratophyllum demersum Ceratophyllaceae Ceratophyllum
18 Utricularia vulgaris Lentibulariaceae Utricularia
19 Salvinia natans Salviniaceae Sophora
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(0.227). It can be seen that lotus and Ceratophyllum are still the 
dominant plants in autumn.

The community types of each sample plot were divided 
according to the importance value of each species in the 
community. The results are shown in Table 9. The dynamic 
changes of plant community types were obvious in 
different seasons. It can be seen from the table that P. cris-
pus community is dominant in spring, and the dynamic 
changes in summer and autumn are more obvious than 
that in spring. Among them, S14, S20, and S22 were algae 
lakes, and no aquatic plants were found in the survey. No 
plants were found in spring and summer, but gradually 
recovered in autumn, and began to appear water turtle + 
goldfish algae community. The dominant communities of 
S1 and S2 are P. crispus community in spring, lotus + C. 
demersum community in summer, and lotus + C. demer-
sum community in autumn [18]. It can be seen that lotus 
is the dominant species in spring, followed by C. demersum 
in the scenic spot. The community of P. crispus + lotus in 
spring and lotus in summer and autumn was dominant 
in S3. The dominant community in S4 was Potamogeton 

castor in summer and autumn. In spring, the dominant 
community of sample S5 was M. spicatum + Pteridium aqui-
linum community. In summer and autumn, it changed 
into Potamogeton castanoides community. The results 
showed that there were no too many plants in spring in 
s23–26, and the seasonal changes in summer and autumn 
were basically the same. In summer, lotus + water turtle + 
Potamogeton castor was the dominant community. Lotus 
was still the dominant species in autumn, and Azolla japon-
ica and Azolla became the other dominant species.

In addition to the mixed community of P. crispus and 
M. spicatum in spring, the dominant community in sum-
mer and autumn was M. spicatum. It can be seen that the 
water quality of the scenic spot is good and suitable for the 
growth of Myriophytum spicatum. The results showed that 
there were three seasons of S8 Potamogeton ricini. Except 
spring and P. crispus formed the dominant community, 
the dominant community in summer and autumn was the 
mixed community of P. ricini and lotus. The results showed 
that there were significant seasonal dynamic changes in the 
scenic spots of S6, S7, S10, S11, S12, S15, S21, S29, and S30, 

Table 5
Species of island plants in autumn

Serial number Species (Latin) Family name Generic name

1 Phragmites communis Gramineae Phragmites
2 Typha angustifolia Typhaceae Typha
3 Nymphaea tetragona

Nymphaeaceae
Nymphaea

4 Nelumbo nucifera Lotus
5 Potamogeton pectinatus Potamogetonaceae Potamogeton
6 Najas minor Najadaceae Najas
7 Spirodela polyrhiza Lemnaceae Spirodela
8 Myriophyllum spicatum Haloragidaceae Myriophyllum
9 Nymphoides peltatum Gentianaceae Nymphoides
10 Hydrilla verticillata

Hydrocharitacea
Black algae

11 Hydrocharis dubia Eupolyphaga
12 Ceratophyllum demersum Ceratophyllaceae Ceratophyllum
13 Utricularia vulgaris Lentibulariaceae Utricularia
14 Salvinia natans Salviniaceae Sophora
15 Alternanthera philoxeroides Amaranthaceae Alternanthera L

Table 6
Important values of aquatic plants in island lakes and wetlands of tourist attractions in spring

Family name Species name Important value Family importance

Potamogetonaceae
Potamogeton crispus 0.173

0.298
Potamogeton pectinatus 0.125

Hydrocharitacea Hydrocharis dubia 0.03 0.03

Ceratophyllaceae
Ceratophyllum demersum 0.039

0.039
Phragmites communis 0.006

Gramineae
Typha angustifolia 0.035

0.063
Zizania caduciflora 0.022

Gentianaceae Nymphoides peltatum 0.008 0.008
Haloragidaceae Myriophyllum spicatum 0.07 0.07
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and the dominant communities changed in spring, sum-
mer, and autumn. The dominant communities of S16 and 
S17 were mainly lotus in summer and autumn. In S18 and 
S19, the mixed communities of C. demersum and other spe-
cies were dominant species [19]. There were different dom-
inant communities in the three seasons of S27, but there 
were Potamogeton ricini in all of them, which indicated that 
P. Castanea had obvious advantage in this sample site. In S28, 
the dominant communities of C. demersum were obvious, 
and the three seasonal dominant communities were mixed 
communities of C. demersum and other species [20–22].

4. Conclusion

In this paper, 30 sample sites of Island Lake Wetland in 
tourist attractions were selected to investigate the distribu-
tion of plants in the lake wetland, and the plant communities 
in different seasons were analyzed:

•	 In 2019, a total of 24 species of aquatic plants were investi-
gated in the islands of tourist attractions, which were dis-
tributed in 14 families. P. crispus, lotus, and C. demersum 
were the dominant species. Due to the limited conditions 
of field investigation, there may be many uncertain factors, 

Table 8
Important values of aquatic plants in island lakes and wetlands of scenic spots in autumn

Family name Species name Important value Family importance

Potamogetonaceae Potamogeton pectinatus 0.147 0.147

Hydrocharitacea
Water turtle 0.079

0.107
Hydrilla verticillata 0.028

Ceratophyllaceae Hydrilla verticillata 0.227 0.227

Nymphaeaceae
Nelumbo nucifera 0.252

0.268
Nymphaea tetragona 0.016

Salviniaceae Salvinia natans 0.053 0.053
Pteridiaceae Azolla 0.022 0.022
Gentianaceae Nymphoides peltatum 0.032 0.032
Najadaceae Najas minor 0.02 0.02
Lentibulariaceae Utricularia vulgaris 0.026 0.026
Haloragidaceae Myriophyllum spicatum 0.021 0.021
Gramineae Phragmites communis 0.173 0.173
Typhaceae Typha angustifolia 0.121 0.121
Amaranthaceae Alternanthera philoxeroides 0.024 0.024

Table 7
Important values of aquatic plants in island lakes and wetlands of tourist attractions in summer

Family name Species name Important value Family importance

Gramineae
Phragmites communis 0.105

0.222Zizania caduciflora 0.031
Typha 0.086

Nymphaeaceae
Euryale ferox 0.008

0.229Nelumbo nucifera 0.183
Nymphaea tetragona 0.038

Hydrocharitacea
Hydrocharis dubia 0.064

0.07
Hydrilla verticillata 0.006

Ceratophyllaceae Hydrilla verticillata 0.166 0.166
Potamogetonaceae Potamogeton pectinatus 0.1 0.1
Haloragidaceae Myriophyllum spicatum 0.057 0.057
Lentibulariaceae Utricularia vulgaris 0.088 0.088
Salviniaceae Salvinia natans 0.045 0.045
Gentianaceae Ipomoea pubescens 0.031 0.031
Najadaceae Microalgae 0.038 0.038

Cyperaceae
Scirpus tabernaemontani 0.01

0.02
Scirpus triqueter 0.01

Lemnaceae Azolla 0.01 0.01
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as well as the insufficient setting of survey sample points 
and the insufficient investigation scope. In addition, the 
identification level of aquatic plants is not enough, which 
leads to the problem that the aquatic plants investigation 
in scenic islands is not comprehensive enough. Therefore, 
the species and number of aquatic plants in the islands 
of tourist attractions are shown in the survey results. 
There are some errors in quantity and distribution.

•	 There are differences in plant growth and distribution in 
different seasons. According to the field survey and sta-
tistics, the island plant communities in the scenic spots 
are P. crispus community, lotus community, C. demer-
sum community, Potamogeton communis community, 
M. spicatum community, C. demersum + water turtle com-
munity, Sophora japonica + Azolla community, etc. In dif-
ferent seasons, the dominant communities in the islands 
are different. The dominant communities are P. crispus 
in spring, and lotus and C. demersum communities in 
summer and autumn. The dominant degree of commu-
nity distribution in different areas was also different.  
For example, the community of M. spicatum was the 
main community in S9.

Aquatic plants play an important role in wetland eco-
system, so its protection is particularly important. The 
protection of aquatic plants in island lakes and wetlands 
in tourist attractions can be carried out from the fol-
lowing aspects:

•	 In view of the scenic spots close to the village residen-
tial areas, the reasonable guidance for the discharge of 
domestic sewage should be considered to prevent the for-
mation of large-area runoff, which will make the water 
quality worse. Aquatic plants with water purification 
function should be designed and planted, and the water 
body should be purified by biological action, so that the 
aquatic plants can be gradually recovered.

For the seriously eutrophic scenic spots, we can design 
and plant some plants with phosphorus removal function, 
such as T. angustifolia, Allium fistulosum, etc. For the scenic 
spots with low transparency, some species with low light 
compensation point should be restored first, such as M. spi-
catum, Vallisneria, dactylum, etc., and the first recovered spe-
cies should be monitored for their growth. If their growth 
is stable, the species can be gradually enriched. In the pro-
cess of ecological restoration, submerged macrophytes in 
aquatic plants play an important role in water quality and 
environment. The dominance of submerged plants should 
be strengthened to facilitate the better recovery of water and 
aquatic plants.

•	 The deterioration of water quality is one of the rea-
sons for the growth and degradation of aquatic plants. 
Therefore, it is of great significance to monitor the water 
quality, especially the continuous detection, in the island 
areas of tourist attractions. It is necessary to put forward 
practical and feasible schemes to effectively control water 
pollution, so as to improve the quality of aquatic plants 
in island lakes and wetlands for better growth and living 
environment.

•	 To strengthen the control of fisheries, the survey found 
that in the aquaculture area, the species, and quantity of 
aquatic plants are very few, and the fishing in the aqua-
culture area has great destructive effect on aquatic plants, 
especially submerged plants, so we should strengthen 
the management and control of fisheries in the aquacul-
ture area.

•	 Strengthen the regulation and management of water 
level and water storage capacity in the scenic area. The 
water level will affect the growth of aquatic plants, and 
some plants will be submerged and die due to high water 
level. Therefore, the water level is also very important 
for the protection and restoration of aquatic plants.
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