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Abstract

Studies of feedback between plants and soil are mainly concentrated in the process of vegetation
restoration in physical properties change and the law, above ground vegetation type on the
influence of amount of rhizosphere microorganisms and plants grow in the rhizosphere
microbes change trend, in the process of a certain stage or research succession of plant
rhizosphere microbial community changes, changes of soil biological community succession of
vegetation is to enhance or inhibit and whether plants - soil biological feedback helps to the
long-term development of the ecological system is still not clear. In order to make the plant-soil
feedback theory applicable universally, it is necessary to study the plant-soil feedback
relationship in different succession stages in the same ecosystem in the future. In addition, the
relationship between the stoichiometric ratio of carbon, nitrogen and phosphorus
corresponding to the plant-soil feedback mechanism in different ecosystems under different
environmental conditions and nutrient cycling still needs to be further studied.
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1. Introduction

The natural properties of soil mainly depend on its chemical, physical and biological properties,
which have important influences on plant growth, production and reproduction, and are closely
related to plant species, community structure and productivity [1-5].Plants affect soil properties
through the input of chemical compounds and organic matter, mainly through providing habitats or
resources for soil microorganisms and soil animals and influencing soil hydrological processes and
surface temperature [6-7]. The effects of plants on the biological and abiotic properties of soil in turn
change the ability of the soil to supply plants. Studies have found that the interaction between plants
and soil is the main factor driving plant diversity and ecosystem function [8-11].This change in soil
properties caused by plants will in turn affect Plant growth and production, which is Plant soil
feedback (PSF)[12-13,2], also known as Plant soil interaction [14-16,9,7].The academic term of
plant-soil feedback was originally used to express the interaction between plants and soil organisms
[14,12], which has been widely adopted by ecologists. Nowadays, plant-soil feedback has become an
ecological concept, and a considerable part of literature review has focused on the role and role of
positive or negative plant-soil feedback in the community structure and ecological function of the
ecosystem, such as plant growth, species richness and succession, etc. [17-20,2, 9,12].
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2. Research progress

As early as 1000 years ago, people have realized the importance of plant-soil feedback in agriculture
and horticultural management. In agriculture, plant-soil feedback is generally manifested as soil
nutrient depletion or accumulation of specific soil-borne pathogens. The reason for the decline in crop
yields was not discovered until the 19th century. Soil diseases or fatigue can alleviate the diseases
caused by continuous cropping by sterilizing soil, indicating that soil organisms play an important
role in crop growth [21].In the mid-to-late 20th century, soil was no longer suitable for the growth of
certain crops, especially when global economic development forced farmers to plant crops with
higher yields and shorter crop rotation periods. Ecologists by way of farming and early plant and
plant diseases and insect pests of observation have benefited a lot from the process of interaction
between, the relationship between agriculture and ecology has become a complete cycle system, such
as natural feedback between plants and soil in the system research results, have been used to develop
and test crops sustainable production methods.

Ecologists have long known that wild plants can affect nutrient breakdown and mineralization, which
in turn affects plant growth. For example, Muller's (1884) theory of humus thickness indicates that
different plants will produce litter of different sizes, and the different nature of litter will have
different effects on soil organisms and other soil properties, but this effect will eventually affect plant
growth in the form of feedback [22].Different natures of litters can affect the plant community
structure by changing the decomposition and nutrient mineralization rate, so as to colonize the plant
species. For example, increased litter-decomposition would promote the settlement of Molinia
caerulea, which in turn would cause Erica tetralix to die off, turning the heath wilderness into a
meadow [23-24].

Studies have shown that some plants, compared with other plants growing in rhizosphere soil, will
show the so-called "home field advantage™ when growing in the soil of decomposition of their own
litters [25]. Of course, there may be other reasons for this phenomenon [26].1n California, for example,
a low in the west of the trees in the forest, the study found that some plants such as pine, medicine
Ling (Pinus muricata) rely on mycorrhizal fungi to reduce nitrogen cycle process, these plants can be
a favorable to its ectotrophic mycorrhiza fungi to absorption of nitrogen in the organic matter, and
these fungi is not conducive to the growth of other kinds of plant [27].Handley's [28] 's study on
Calluna vulgaris (UK) and Wardle[29]' s study on the Swedish island shows that some plants can
prevent the mineralization of nitrogen by producing a large amount of polyphenol litters, and the
blocking of nitrogen mineralization is not conducive to the growth of plants in the early stage of
succession [30].

Whether plant - soil feedback affects plant community structure depends on the effect of feedback
mechanism on symbiotic plants. Soil - borne pathogens have long been considered less specific than
aboveground pathogens, but more specific than mycorrhizal fungi. However, studies continue to show
that the biological composition of soil is quite specific [31,18].When combing various components
of plant-soil feedback, it is necessary to take into account the strong difference in the way of resource
exchange between arbuscular mycorrhizal fungi and individual plants [32]. Sometimes, they may
play the role of pathogens [33] and may play a negative feedback role on plant growth [34].

For some plants, when the accumulation of rhizophagous insects [35-36], nematodes [37] and
bioindividuals that feed on plant debris [38-39] reaches a certain level, their feedback to plants will
affect the performance of this or other plants and thus affect the vegetation structure [40].Although a
large number of studies have been conducted on soil-borne pathogens and rhizoophagous animals in
agricultural systems, similar studies are rare in natural ecosystems. On the other hand, plant-soil
feedback through humus has been extensively studied in natural ecosystems [41].

The specificity of the exudate of toxic chemical compounds in plant roots is another mechanism for
plant-soil feedback [42].Direct studies of the effects of these chemical compounds, though numerous,
are obscure because it is difficult to distinguish between other factors such as toxic compounds
produced by soil microorganisms during decomposition [43].Nevertheless, some studies have found
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that plants can directly produce phytochemical compounds without soil biological interference [44-
45].At present, the research value of phytogram in natural ecosystem is more than that in agricultural
system [46], and the idea that phytogram compounds produced by foreign plants will be beneficial to
the invasion of foreign plants [47] is becoming a new hotspot for scientists to study the plant-soil
feedback interaction in natural system. The change in the intensity and direction of the interaction
studied by the plant-soil feedback model [12] indicates that the plant community structure is in a
process of dynamic change: it can evolve from the coexistence of different plant species to the final
dominance or invasion of a single plant species by foreign plants. The specificity of plant-soil
feedback may lead to a decrease in the succession and negative feedback of mixed plant communities,
which also explains why the biomass of a single plant is lower than that of mixed plant communities.

3. Conclusion

Of the existing research mainly concentrated in the process of vegetation restoration in physical
properties change and the law, above ground vegetation type on the influence of amount of
rhizosphere microorganisms and plant rhizosphere microorganisms in the process of growth trends,
a certain stage or research succession of plant rhizosphere microbial community changes, changes of
soil biological community succession of vegetation is to enhance or inhibit and whether plants - soil
biological feedback helps to the long-term development of the ecological system is still not clear
[48].In order to make the plant-soil feedback theory applicable universally, it is necessary to study
the plant-soil feedback relationship in different succession stages in the same ecosystem in the future
[7].In addition, the relationship between the stoichiometric ratio of carbon, nitrogen and phosphorus
corresponding to the plant-soil feedback mechanism in different ecosystems under different
environmental conditions and nutrient cycling still needs to be further studied [49].
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