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Differences in bacteria between colonized and non-colonized soils of Lan-

maoa asiatica

He Yaowei, Huang Jing, Liu Zhongxuan, Xiang Zhun

(Guizhou Institute of Biology, Guiyang 550001, Guizhou, China)

Abstract: To investigate the differences in bacterial communities between colonized and non-colonized soils of Lanmaoa
asiatica, this study collected colonized and non-colonized soil samples from wild L. asiatica from Fanjingshan. lllumina
MiSeq high-throughput sequencing technology was employed to compare the bacterial community structure, species com-
position, and metabolic functions of the two soil samples. The results showed that there were no significant differences in
a-diversity or g-diversity between the colonized and non-colonized soils, indicating highly similar community structures.
The dominant phyla in both soils were Acidobacteria and Proteobacteria, but differentiation was observed at the genus lev-
el: Bryobacter dominated in colonized soil, while Bradyrhizobium dominated in non-colonized soil. Among the non-domi-
nant taxa, HSB_OF53-F07 and the Burkholderia-Caballeronia-Paraburkholderia complex were significantly more abun-
dant in colonized soil than in non-colonized soil, although both had relative abundances below 2%. LEfSe analysis identi-
fied three biomarkers enriched in colonized soil (HSB_OF53- F07, JG30a- KF-32, and B12_WMSP1) and three in
non-colonized soil (Gaiella_sp_EBR4_RS1, Paenibacillus kobensis, and Acidimicrobiia) , and the two groups differed in
their biomarker taxa. Tax4Fun functional prediction revealed no significant differences in metabolic functions between the
two groups, with both dominanted by carbohydrate and amino acid metabolism. In conclusion, although the soil bacterial
communities of colonized and non-colonaized soils were largely similar, colonized soil enriched specific low-abundance
taxa such as HSB_OF53-F07 and JG30a-KF-32, which may represent potential growth-promoting bacteria. This study
systematically characterizes the core bacterial community characteristics of the soil colonized by L. asiatica, and provides
theoretical support for the screening of growth-promoting bacteria and the artificial conservation of this fungus.
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Note: T refers to colonized soil (habitat for boletes) with fruiting bodies, and CK refers to non-colonized soil without fruiting bodies.
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Fig. 1 Schematic diagram of the sampling plot
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Table 1 Differences in a-diversity indices of bacterial

communities
FE&h Shannon $5%L Simpson F5%L Chaol $5%1
Sample Shannon index Simpson index Chaol index
T 8.34+0.66 a 0.989+0.005 a 2142.43+531.85a
CK 8.34+0.70 a 0.989+0.004 a 2215.29+615.34 a

V= [FFVEE 5 AN F) NG 7 BERIRTE 0.05 7KF 2 5 3 .
Note: Different lowercase letters in the same column indicate sig-
nificant difference at 0.05 level.
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Fig. 2 Bacterial PCoA plot based on Bray-Curtis distance at OTU level
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Fig. 3 Relative abundance of bacterial communities in
colonized soil and non-colonized soil at the phylum level

IR JE 18 A2 1% 1 & (Bradyrhizobium) 2y
B LENRAR. ZERoMEREH, R
br + 4% 1 HSB_OF53-FO7 (3t J& T 4 25 1 1) Al
11 7 2 /K 18 K W 2 & B (Burkholderia- Caballero-
nia-Paraburkholderia) (1) 48 % 3= 5 7 71 & AR br -+
11 48.3 A1 1.8 %, ¥Ik B 0 35 22 oK P, R
TR A 35 AR B0 3 22 K

2 HEMEREDEMARESEERKE LNEMNEE
Table 2 Relative abundance of bacterial communities in

colonized soil and non-colonized soil at the genus level

E M

Relative abundance/% P4
Genus

T CK
184 HJ% # )& Bradyrhizobium  3.48+0.01 5.06+0.02  0.19
R4 i# J& Acidothermus 2.68+0.01 3.35+0.02  0.54
Bryobacter 3.53+0.02  3.59+0.01 0.95
Candidatus_Solibacter 3.35:0.01  3.88+0.01 0.48
IR B JE Granulicella 1.94+0.02  1.19+0.01 0.37
Acidipila-Silvibacterium 1.39+0.01 1.31+0.01 0.90

HSB_OF53-F07
4 FT 14 )8 Acidibacter
A S RE R - R B4 R -
A o B2 R 1 IR R
Burkholderia-Caballeronia-
Paraburkholderia

T *RORAN A AR HATE 0.05 7KV 2 7 ik 35

Note: * indicates significant difference between different treat-

1.45+0.01* 0.03+0.01 0.04
1.35+0.01  1.81+0.01 0.19
1.57+0.01* 0.86+0.01 0.03

ments at 0.05 level.
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Fig. 4 Histogram of LDA value distribution (LDA > 3.0) (A) and cladogram (B) of colonized soil and non-colonized soil
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Fig. 5 Difference analysis of bacterial level 1 (A) and level 2 (B) functional metabolic pathways in colonized soil and
non-colonized soil
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