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Abstract: [Objective] To investigate the differences in the structure and function of rhizosphere
soil microbial communities between two dominant halophytes—Suaeda salsa and Phragmites
australis—in Yuncheng Salt Lake Wetland and to reveal their associations with soil environmental
factors, thereby providing a theoretical basis for the ecological restoration of saline-alkali wetlands.
[Methods] Rhizosphere soil samples of S. salsa and P. australis, as well as bare beach soil sample
without plant cover, were collected as research objects. Metagenomic sequencing was employed to
analyze the microbial community structure and functional genes, and key soil physicochemical
properties were determined. [Results] The total dissolved solids (TDS), pH, and CI” concentration
in the rhizosphere soils of S. salsa and the bare beach were higher than those in the rhizosphere of
P. australis (P<0.05). The microbial diversity and abundance in the rhizosphere soils of both plant
species were significantly higher than those in the bare beach soil. The bare beach soil was
significantly enriched with the viral phylum Cressdnaviricota, while the rhizosphere soil of S. salsa
was significantly enriched with the psychrophilic genus Algoriphagus. Both the rhizosphere soil
of S. salsa and the bare beach soil showed co-enrichment of the genera Halomonas and
Salegentibacter. TDS was the key factor driving the structures and functional distribution of soil
microbial communities, with a contribution rate of 64.40%. Compared with the bare beach, the
plant rhizospheres significantly increased the abundance of functional genes related to carbon (e.g.,
acdB and acs), nitrogen (e.g., gdh K15371 and nasA), and sulfur (e.g., sud4 and dmdB) cycling.
[Conclusion] S. salsa and P. australis shape distinct rhizosphere microenvironments through
different survival strategies, which enhance microbial diversity and the abundance of functional
genes associated with element cycling, thereby improving the stability and functioning of the saline-
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alkali wetland ecosystem. This study provides a theoretical foundation for utilizing plant-microbe

interactions in the bioremediation and sustainable agricultural use of saline-alkali land.

Keywords: Yuncheng Salt Lake Wetland; metagenome; microbial community; carbon metabolism;
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Figure 1

Variations in beta diversity of soil microbial communities in rhizosphere and bare flat soils of

dominant plants in Yuncheng Salt Lake Wetland. A: Venn diagram of species composition; B: Principal

coordinates analysis (PCoA) plot of soil microbial community composition; C: Non-metric multidimensional

scaling (NMDS) analysis of soil microbial community function.
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Figure 2 Differences in soil microbial community structure. A: Top 10 phylum-level microbial community
composition; B: Top 10 genus-level microbial community composition; C: Differentially abundant taxa at the

phylum level; D: Differentially abundant taxa at the genus level.
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Figure 4 Analysis of the differential genes of KEGG classification statistics (A) and soil microorganism carbon

(B), nitrogen (C), and sulfur (D) metabolic function.
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