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Interactions between plant communities and soil microbial
communities in the aggregate spray-seeding restoration area of
Changqin Island

LI Chunlin#, XU Jianping#, WANG Zhikang, SUN Linting, ZHANG Liangzhen, ZHANG Shilei*,
CAOQO Zhiquan, XU Chunying, SUN Jiali, JIANG Shuo

Qingdao Greensum Ecology Co., Ltd., Qingdao, Shandong, China

Abstract: As global eco-environmental issues have aroused increasing concern, ecological
restoration has become a key research topic. As an emerging technology for ecological
restoration, aggregate spray-seeding offers significant advantages in vegetation restoration.
[Objective] To reveal the relationship between plant community assembly and soil microbial
communities during the aggregate spray-seeding restoration process. [Methods] A comprehensive
investigation was conducted at plots of various seeding batches on the slopes of Changqin Island
in Zhuhai City, focusing on the internal relationships of the structures of pioneer plant
communities with soil nutrient content and characteristics of soil fungal and bacterial
communities. [Results] The soil fungal community in the aggregate spray-seeding restoration
area of Changqgin Island was mainly composed of 9 phyla, among which Ascomycota and
Basidiomycota were dominant. The soil bacterial community was dominated by Pseudomonadota,
Acidobacteriota, and Bacteroidota. The soil fungi of plant pathogens, wood saprotrophs, and
endophytes exhibited high abundance, while a large proportion of bacteria were involved in
nitrogen cycling. Using the support vector machine method, we identified 24 soil microbial and
nutrient indicators related to differences across aggregate spray-seeding batches. The cluster
analysis classified the main restoration plants into two groups and the 24 soil-microbial and
nutrient indicators into four categories. The inter-group correlation analysis showed significant
associations of plant combinations with soil microbial and nutrient indicators. [Conclusion]
Substantial differences in community structure and diversity are observed among different
aggregate spray-seeding batches. Plant community assembly significantly influences the structures
and functions of soil microbial communities. The findings of this study provide essential
theoretical support for ecological restoration practices, contributing to the optimization of
restoration strategies and enhancing ecosystem stability and sustainability.

Keywords: ecological restoration; fungi; bacteria; restoration ecology
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Figure 1

Plant community composition of different spray seeding plots. SRI, SRII, SRIII, and SRIV are areas of

the four spray-seeding batches respectively, and three plots were investigated in each area. The cluster analysis

was based on Canberra distance. The same as below.
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Figure 2 Heatmap and cluster analysis of relative abundances of soil fungal classes.
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Figure 3 Diversity index and function of soil fungal community. A: Chaol index; B: Shannon index; C: Main

functions. Different lowercase letters indicate significant (P<0.05) differences between different spray batch

areas. The same as below.
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Figure 4 Heatmap and cluster analysis of relative abundances of soil bacterial phyla. The bacterial phylum

Proteobacteria and Myxococcota are reclassified under the phylum Pseudomonadota now.
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Figure 5 Diversity index and function of soil bacterial community. A: Chaol index; B: Shannon index; C: Main

functions.
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Figure 6 Soil organic carbon and nutrient content in different spray seeding batches. A: Soil organic carbon
(SOC); B: Total nitrogen (TN); C: Total phosphorus (TP); D: Total potassium (TK).
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Figure 9 Correlation analysis between growth density of main restoration plants and soil microbial functions.
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