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Microbacterium aurantiacum GX14001 promotes the growth of
tomato plants by altering the microbial community structure in
rhizosphere soil

WU Peipei', YE Xinle?, XIONG Liqun’, FENG Jing"

1 Guangxi Key Laboratory for Polysaccharide Materials and Modification, School of Marine Sciences and Biotechnology,
Guangxi Minzu University, Nanning, Guangxi, China

2 School of Marine Sciences and Biotechnology, Guangxi Minzu University, Nanning, Guangxi, China

Abstract: As autotoxic substances secreted by plant roots, phenolic acids such as p-
hydroxybenzoic acid (PHBA), are the main factors causing continuous cropping obstacles.
[Objective] To study the effects of Microbacterium aurantiacum on the growth of tomato plants
and the microbial community structure in rhizosphere soil under PHBA stress. [Methods] We
irrigated tomato rhizosphere with the suspension of M. aurantiacum GX14001 and then measured
the growth traits of tomato plants and the soil microbial community changes in the rhizosphere soil.
[Results] Under the PHBA treatment, GX14001 significantly promoted the growth of tomato
plants, increasing the leaf area, stem diameter, and plant height by 244.0%, 156.5%, and 128.0%,
respectively. GX14001 increased the richness but did not cause changes in the diversity of bacteria
in the rhizosphere soil. Meanwhile, it decreased the richness and diversity of fungi in the
rhizosphere soil. At the phylum level, compared with the control group, the GX14001 group
showed increased relative abundance of Actinobacteriota, Chloroflexi, and Proteobacteria, with
Ascomycetes as the dominant fungal phylum. [Conclusion] M. aurantiacum GX14001 promotes
the growth of tomato plants by changing the microbial community structure in the rhizosphere soil.
It increases the relative abundance of beneficial microorganisms in the soil to create a favorable
environment for tomato growth.

Keywords: Microbacterium aurantiacum; tomato; rhizosphere soil; microbial community structure
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GX14001

GX14001

Ell EHRGX14001ZEPHBANI EAMIEZE. A: IEH LHEXAINGX 1400120 BT 8 % il 19 4= KARDL 5
B: PHBAJ.PHBA+GX140014b 8 FAFE A AERARGL; C: 4FRALBE N R A A KRB . B R
B o

Figure 1 The strain GX14001 alleviates the toxicity of PHBA to tomato. A: Growth of potted tomatoes under
normal soil and GX14001 addition treatment; B: Growth of potted tomato under PHBA and PHBA+GX14001
treatments; C: Growth of potted tomatoes under four treatments. The ruler indicates the plant height.
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Figure 2  Effects of GX14001 and exogenous PHBA treatments on tomato growth characteristics. A:
Comparison of tomato leaf size under different treatments; B: Comparison of stem thickness of tomato under

different treatments; C: Comparison of plant height of tomato under different treatments. *: P<0.05.
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Figure 3  Effects of GX14001 and PHBA on tomato leaf activity indexes. A: Comparison of SOD activity in

tomato leaves; B: Comparison of CAT activity in tomato leaves; C: Comparison of POD activity in tomato leaves.

*: P<0.05; **: P<0.01.
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Figure 4 Venn diagram at the genus level of soil bacteria (A) and fungi (B) in the rhizosphere of tomato.
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Analysis of alpha diversity of soil microbial communities in tomato rhizosphere. A: ACE index of

bacteria; B: Shannon index of bacteria; C: ACE index of fungi; D: Shannon index of fungi. *: P<0.05; **: P<0.01.
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Figure 6 Main coordinates (PCoA) diagram of the soil microbial community in tomato rhizosphere. A: Bacterial

PCoA diagram; B: Fungal PCoA plot.
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Figure 7 Linear discriminant analysis (LDA) value distribution of soil microbial communities in tomato
rhizosphere. A: Bacterial LDA value distribution map; B: Distribution of LDA values in fungi.
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