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Identification, functional annotation, and isolation of phosphorus-solubilizing
rhizosphere bacteria of Swida wilsoniana (Wanger) Sojak grown in red soil

Abstract: [Objective] To explore the reasons for the difference of growth potential and production,
and to analyze the community composition in rhizosphere microorganisms of S. wilsoniana. The compos
ition and functional characteristics of rhizosphere microorganisms of the Chinese endemic woody oil tree
species were studied, and efficient phosphorus-solubilizing bacteria with bacterial fertilizer potential were
isolated. [Method] In this study, Xianglin G1 was selected as a cultivar of S. wilsoniana, by measuring
the phenotypic differences and soil physical and chemical properties of S. wilsoniana, microbial diversity
and metagenomic analysis methods were used to investigate the composition of and functional differences
among the rhizosphere microbial communities of trees with different growth potential in red soil. Efficie
nt phosphorus solubilizing bacteria were isolated by phosphorus solubilizing medium, and their phosphoru

s solubilizing ability was determined. The growth promoting effect of SwWB16 was tested by pot experim
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ent. [Result] In this study, the tree height, ground diameter, crown width, production and other agronomi
¢ traits of selected dominant trees (DTs) were lower than those of recessive trees (RTs). The results of s
oil physicochemical properties showed that the available phosphorus content of DTs rhizosphere soil was

significantly higher than that of RTs soil (p < 0.001). The determination of rhizosphere microbial diversit
y showed that there were three dominant phyla in the rhizosphere soil, namely Proteobacteria, Actinobact
eria and Acidobacteria. We detected significant differences in the abundance of bacterial biomarkers in di
fferent populations and identified a total of 30 biomarkers across all rhizosphere soil samples. Among th
e 30 biomarkers, 21 were enriched in DTs rhizosphere soil, and 9 were enriched in RTs rhizosphere soil.
Through the isolation, purification and identification of phosphorus-solubilizing bacteria, 55 kinds of pho
sphorus-solubilizing bacteria were isolated and distributed in 3 phyla. Among these bacteria, Actinomycet
es were the most efficient phosphorus-solubilizing species, with a phosphorus solubilization capacity of u
p to 347.23 mg-L'!. The growth promoting ability of the actinomycetes was verified by pot experiment.

The experimental results showed that the line bacterium promoted the growth and development of the ba
re bark seedlings. The dry weight and fresh weight of the treatment group were significantly higher than
those of the blank group. The seedling height and ground diameter in the treatment group were signific
antly higher than those in the blank group. [ Conclusion] In this study, the microbial community of S. wi
Isoniana is diverse, complex and dynamic. Environmental differences lead to different microbial communi
ties in DT and RT rhizosphere. The microbial diversity and total number of species in DT rhizosphere s
oil were higher than RT. In the rhizosphere microorganisms of DT enrichment of various advantage bact
erium has phosphate-solubilizing function, improve the content of available phosphate in soil, thus makin
g up for the low content of available phosphorus in red soil and making soil conditions more suitable f
or the cultivation of S. wilsoniana. In order to investigate the phosphorus solving ability of rhizosphere

phosphorus solubilizing bacteria, we isolated and purified the bacteria with phosphorus solubilizing functi
on. In addition, 55 strains of phosphorus-solubilizing bacteria were obtained, among which, B16 had a hi
gh phosphorus solubilizing effect and could promote the growth and development of the seedlings of S.

wilsoniana, so it had the potential to become a biological fertilizer in the forest of S. wilsoniana. The p
resent study elucidated the composition and functional characteristics of rhizosphere microorganisms assoc
iated with the Chinese endemic oil plant S. wilsoniana, and efficient phosphorus solubilizing bacteria wer

e obtained.
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