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Abstract: Wetland is usually considered as a "sink" of pollutants, and 

phytoremediation is one of the important links of the system to remove pollutants, 

which has the advantages of low cost and high efficiency. However, during the 

restoration process, there are many factors that may affect the purification effect of 

the wetland, and may even cause the wetland to become a source of pollution. This 

article summarizes the characteristics of wetland sediments, symbionts (bacteria, 

fungi and epiphytes), and changes in metal form by plants, and release of metal from 

leaves, etc., which can provide ideas for the design of water purification in the wetland 

system in the future. 
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1. Introduction 

Wetland Park is an important part of modern ecological city, and it has an important 

influence on the development of ecological city structure [1]. Among them, wetland 

plants are one of the important links in the ecological restoration of wetland parks. 

Many studies and practices have proved that the absorption of certain pollutant 

elements by some plants can promote the immobilization of their own tissues. 

Therefore, phytoremediation is also considered to be an effective, low-cost, and 

preferred remediation method for moderately polluted areas. Wetland is usually 
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considered as a sink of pollutants. When wetland plants are used to remove pollutants 

(including heavy metals), there are usually two ways. One is that the pollutants are 

fixed by plants and stored in roots and/or soil underground. The other is that plants 

with super-accumulative properties enrich pollutants and concentrate them in the 

above-ground tissues. 

After restoration, these plants must be harvested and disposed of to prevent the 

pollutants accumulated in their bodies from being released into the environment when 

the plants decompose. However, most wetland plants are not super-accumulative 

plants. They basically purify the water body through the first method. Therefore, the 

wetland composed of rooting plants may be destroyed when these plants are disposed 

and harvested in the later stage. Therefore, the best way is that wetland plants store 

pollutants underground. Then, it is particularly important to further understand the 

absorption mode and process of pollutants by plants and the potential release behavior 

of pollutants. This article outlines several important factors that may affect the process 

in response to this problem. 

 

2. Wetland Sediment 

Wetland sediments are generally considered to be sinks of heavy metals. In hypoxic 

areas, the content of reduced heavy metals is generally higher. Compared with 

terrestrial systems with oxidized soils, the bioavailability of heavy metals in this area 

is lower. Because the plant roots can reach a limited depth in the wetland, the 

absorption of pollutants by the plant rhizosphere is very limited. Generally, when heavy 

metals enter the river body, they will combine with the sulfide in the anoxic sediments 

at the bottom of the river, but oxygen can migrate down to the roots through the 

stomatal tissue of plants and further oxidize the sediments near the roots, which 

promotes it to a certain extent. The migration of heavy metal pollutants has improved 

their biological effectiveness. Some scholars have found that Bauhinia plants in the 

mangrove family can oxidize the rhizosphere, thereby reducing the sulfate state of 

heavy metals and improving their biological effectiveness [2]. In addition, changes in 

the oxidation-reduction potential and pH value of the sediments will also change the 

form and solubility of heavy metals, which in turn will change the flux of heavy metal 

pollutants from the sediments to the pore water and then to the overlying water, 

which also affects the absorption of pollutants by plants. Studies have shown [3] that 

the uptake of lead in the rhizosphere and buds of rice decreases with the increase of 

redox potential and pH, while the uptake of Cd increases with the increase of redox 

potential and the decrease of pH. 
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3. Symbiotes (bacteria, fungi and epiphytes) 

The presence of microbial symbiotic bacteria is another factor that may affect the 

accumulation of pollutants in wetland plants, such as rhizosphere bacteria. Some 

scholars [4] found that when antibiotics are used to inhibit bacteria, the selenium and 

mercury concentrations of the two plants, Scirpus robustus and Polypogon 

monspeliensis, are lower, and when the bacteria are added, the selenium and mercury 

contents increase, indicating that these symbiotics can promote the absorption of 

heavy metals by plants. Mycorrhiza (fungus symbiotic with plant roots) exists at the 

interface between roots and soil, and increases the absorption surface area of root 

hairs, which can effectively absorb heavy metal pollutants in the soil. 

 

4. The effect of plants on the form of heavy metals 

At present, there are few studies on the changes of heavy metals in plants. Some 

scholars [5] found that Spartina alterniflora can convert selenium into non-toxic and 

volatile DMSeP (dimethylselenononanoate malonate), and some scholars [6] found 

that there are also methylated forms of mercury in Spartina alterniflora. During the 

growing season of Spartina alterniflora in the New England salt marshes (May to July), 

the concentration of inorganic mercury decreased, while the proportion of highly toxic 

methylated mercury increased significantly, accounting for up to 48% of the total 

mercury, while in 10 The content decreases during the month. Therefore, Spartina 

alterniflora may have the function of methylating mercury, or it can selectively absorb 

mercury from sediments, usually 1~3% of mercury can be methylated. There are also 

studies[7] found that large floating plants such as water hyacinth have active sites for 

mercury methylation in their roots. After adding mercury in the experiment, up to 35% 

of the mercury is methylated, and when carried out at higher temperatures, the rate 

is faster. 

 

5. Release of metal on the blade 

The release of metal from leaf tissue to the leaf surface is also a way for plants to 

process metal, and the amount of release is related to the plant's own physiological 

characteristics. In this way, the bioavailability of metals in the estuary can be increased, 

especially in cities and industrialized areas. Even a small amount of metal released 

from the sewage outlet will have a toxic effect on the food web in the estuary. 

 

6. Conclusion 

Wetlands are usually regarded as sinks of pollutants, which can reduce the pollution 

of surrounding ecosystems. Nearly hypoxic and reducing sediments can become a sink 

of pollutants, and swamps can become a source of metal pollutants through the life 
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activities of certain specific plants. Plants can oxidize the metals in the sediments to 

make them more bioavailable; they can also be absorbed by the roots, and then 

transported upwards to the tissues on the ground and discharged from them. 

Therefore, the use of wetland systems for water purification can only play a role in 

delaying the release of toxic substances into the water. As the level of pollutants 

increases, the ability of the wetland system to absorb pollutants may be impaired, and 

the wetland may eventually become a source of pollution. Therefore, when the 

wetland system uses phytoremediation in the future, attention should be paid to the 

total amount and concentration of pollutants in the water body, the adsorption 

performance of plants, and of course the subsequent treatment methods of plants, so 

as to ultimately reduce the risk of wetlands becoming pollution sources. 
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