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Abstract: Pinus dabeshanensis is an endangered plant. In order to explore the community characteristics and functional
diversity of plant-associated microbes, the compositions of rhizosphere microbiota and root endophyte from P.
dabeshanensis were analyzed based on the high-throughput sequencing technology. And the functions of bacterial and
fungal communities were predicted by using PICRUSt and FUNGuild software, respectively. The results were as follows;
(1) The rhizosphere soil samples exhibited higher operational taxonomic units (OTUs) and a-diversity indices than
those of the root endophyte. (2) Rhizosphere microbiota were mainly composed of microflora such as Firmicutes ( genus:
Listeria) , Proteobacteria ( genus: Acetobacter), Ascomycetes ( genus: Fusarium and Chaetomium) and so on, while
root endophyte were mainly composed of Firmicutes ( genus: Lactobacillus and Bacillus ), Ascomycetes ( genus:
Cladosporium) , and Basidiomycetes ( genus: Pleurotus and Chaetomium). (3) The functional annotation results showed
that the rhizosphere microbial community was prominent in cell mobility, environmental adaptability, and amino acid
metabolism, etc., while the root endophyte community was prominent in enzyme family, digestive system, and energy
metabolism, etc. Both rhizosphere fungal community and root endophytes contained symbiotic, saprophytic, pathophytic
and cross-trophic fungal groups, and ectomycorrhiza were more abundant in root tissue. Collectively, there were
differences in flora richness, community structure and functional diversity between rhizosphere microorganism and root
endophyte of P. dabeshanensis. The study contributes to knowledge of the structure and function of rhizosphere

microorganism and endophyte of P. dabeshanensis, and provides a theoretical basis for the later development of potential
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microbial agents for use in promoting plant growth and controlling plant diseases.
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CR. WAL CT. MRPr L3RR . TR RECT (1-3) RBA N A #EE, TH,

CR. Root tissue sample; CT. Soil samples from the rhizosphere. The numbers after the letter (1-3) refer to the replicates of each sample. The

same below.

B 1 XALAESHRAEBCHAR(A) MEE(B) R HLZL

Fig. 1 Dilution curves of bacteria (A) and fungi (B) in different parts of Pinus dabeshanensis

B2 XAMLEHRAEABAHEAE(A)F
HE(B)OTU HFERE S
Fig. 2 OTU Venn diagram analysis of bacteria (A) and
fungi (B) in different parts of Pinus dabeshanensis
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Table 1  a-diversity indices of rhizosphere microorganism and endophyte
M & Bacteria HEA Fungi
547 Index
CR CT P CR CT P

Chao 1 209.03+88.26 2 071.78+407.19 0.06 329.04+29.79 406.95+126.69 0.40
Observed-species 1 068.67+71.06 1 964.67+398.27 0.06 310.67+36.30 381.67+135.60 0.43

ACE 1 230.83+95.09 2 082.44+405.85 0.06 329.75+29.56 406.49+126.93 0.41

Shannon 3.20+0.08 7.80+0.87 0.01 = 3.72+0.69 4.82+1.06 0.21

I RPBUERR T IE AR R 22 5+ RRFEARBA BEXER (P<0.05) . CR. AREALHES ; CT. MRPr LIS
Note: The values in the table indicate x+s; * indicates significant differences between samples (P<0.05). CR. Root tissue sample;

CT. Soil samples from the rhizosphere.

B 3 E-TF Unweichted Unitrac BEEE XN KA LU ESHRARIAAE (A) FIEE (B) B ZHEAKK PCoA 417
Fig. 3 Principal coordinates analysis (PCoA) of bacterial (A) and fungal (B) community compositions

in different parts of Pinus dabeshanensis based on Unweichted Unitrac distances
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4 WMEMEDIMANEREITKELOEE(A) FIER(B) BEAHMR

Fig. 4 Bacterial (A) and fungal (B) community compositions of rhizosphere microorganism and

endophyte of Pinus dabeshanensis at phylum level
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Table 2 Relative abundance of rhizosphere microorganism and endophyte at genus level
AN 2 AHXS 2 B
R Relative abundance (%) HiEE Relative abundance (%)
Bacterial genus Fungal genus
CR CT CR CT
Burkholderia 0.34+0.21 — Mycena 0.46+0.51 —
Citrobacter 0.89+0.15 — MR R Rhizopogon 25.37+9.61 —
Acinetobacter 1.60+0.22 — Mycoacia 6.00+£6.82 —
Enhydrobacter 0.36+0.05 — Cladosporium 0.72+0.60 —
Thermomonas 0.21+0.04 — TR JE Talaromyces 0.30+0.30 0.54+0.63
Massilia 0.17+0.00 — Chaetomium — 2.09+3.27
Stenotrophomonas 0.15+0.03 — HIIHE Fusarium 0.23+0.19 4.56+3.79
Sphingomonas 0.31+0.04 — Penicillium — 0.52+0.15
Enterobacter 0.79+0.06 — Colletotrichum 0.74x1.14 —
Psychrobacter 0.30+0.14 — unidentified_Dothideomycetes_sp 0.28+0.44 —
Bradyrhizobium 0.37+0.20 — Cladophialophora 0.29+0.50 —
Roseovarius — 0.58+0.52 unidentified_Chaetothyriales_sp 0.38+0.33 —
Desulfotignum — 1.98+1.72 unidentified_Capnodiales_sp 0.38+0.55 —
Desulfofustis — 0.59+0.46 unidentified_Helotiales_sp 25.67+20.79 —
ACEtobacter — 0.62£0.55 unidentified_Leotiomycetes_sp 1.91£2.17 —
Sulfurovum — 0.60+0.53 Thozetella 10.00+16.74 —
Macrococcus 2.44+0.73 — Cercospora 0.21+0.34 —
FAFHE Lactobacillus 2.60+0.03 0.73+0.66 = Submersisphaeria 0.78+1.22 —
FHFTH IR Bacillus — 3.90+3.14 unidentified_Sordariales_sp 0.58+1.00 —
Enterococcus — 0.93+0.82 Catenulostroma 0.33+0.55 —
R E Planococcus — 14.47+13.09 Saitozyma 0.38+0.37 —
Faecalibacterium — 1.34+0.77 Tetraplosphaeria 0.16+0.20 —
Acidothermus 0.26+0.13 — Aspergillus 0.28+0.17 11.19+18.57
TR Bacteroides — 2.85+2.13 Acremonium — 0.62+0.21
unidentified_Chloroplast 61.46+1.04 — Hysterangium — 0.43+0.74
unidentified_Mitochondria 14.10+1.67 — Thermomyces — 1.82+3.12
Puia 0.56+0.37 — unidentified_Mortierellales_sp — 0.38+0.35
Gaiella 0.17+0.01 — unidentified_Ascomycota_sp — 1.35+1.33
Sinomonas 0.19+0.03 — unidentified1 — 0.49+0.83
Acidibacter 0.42+0.07 — unidentified_Rozellomycota_sp — 0.60+0.78
ADurb. Bin120 — 0.46+0.65 unidentified_Chytridiomycetes_sp — 2.65+2.36
TheB3 — 0.44+0.27 Plenodomus — 2.54+4.33
Agathobacter — 0.72+0.87 unidentified — 4.52+7.76
Subgroup_10 — 0.48+0.65 Pithoascus — 3.22+£5.43
Tlyobacter — 0.49+0.45 Umbelopsis — 1.35+2.33
unidentified_Alphaproteobacteria — 0.53+0.73 unidentified_GS05_sp — 2.86+4.92
Desulfatiglans — 1.09+1.02 Melanocarpus — 14.92+25.31
unidentified_Rhodobacteraceae — 0.64+0.94 Zygophlyetis — 2.91+4.97
unidentified_Actinomarinales — 5.71+£8.47 — — —

T Bl =P 22, — FORBIRERE; « FORHARERA BEMEER (P<0.05),

Note: The values=x+s; — indicates that the class group is missing; * indicates significant differences between

samples ( P<0.05).
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Fig. 5 The first (A) and second (B) function predictions of bacterial community metabolism annotated cluster heat map
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Fig. 6 Prediction of fungal function based on FUNGuild (A) and significant difference analysis (B)
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