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Abstract: [Background] Rhizosphere microbial community is closely related to the root rot of
Panax notoginseng (PN). However, PN with root rot under natural forest is rarely reported.
[Objective] To compare rhizosphere microbial community of PN with root rot under natural
forest and in the field and to lay a basis for the control of root rot and wild cultivation of PN.
[Methods] Rhizosphere soil of PN with root rot under the natural forest and in the field was
respectively collected, and species composition and diversity of soil bacterial and fungal
communities were analyzed based on high-throughput sequencing. Moreover, we determined
soil physicochemical properties and enzyme activity. [Results] The composition of bacterial
and fungal communities in the rhizosphere soil was different between PN with root rot under
natural forest and that in the field. The rhizosphere soil of PN under natural forest had abundant
Basidiomycota, Acidobacteria, and Verrucomicrobia species, while that of PN in the field
boasted abundant Ascomycota, Proteobacteria, and Chloroflexi species. At the genus level,
Fusarium was dominant in the rhizosphere soil of PN under natural forest, with relative
abundance of 17.30%, and Plectosphaerella dominated the rhizosphere soil of PN in the field,
with relative abundance standing at 22.55%. The relative abundance of Candidatus
Bacilloplasma in non-PN rhizosphere soil under natural forest was 8.05%, while the figure was
quite low for rhizosphere soil of PN (0—1.25%). The organic matter content, enzyme activity,
and microbial diversity in the rhizosphere soil of PN with root rot in the field were lower than
those under natural forest (P<0.05). Redundancy analysis (RDA) suggested significant
differentiation of soil bacterial and fungal communities in the rhizosphere soil of PN under
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natural forest and in the field, which was closely related to the soil organic matter content and
enzyme activity. [Conclusion] The rhizosphere microbial composition of PN with root rot under
natural forest was significantly different from that in the field. For the cultivation of PN in the
field, efforts should be made to improve soil organic matter content, enzyme activity, and
microbial diversity. In addition to pathogenic Fusarium, Plectosphaerella should be emphasized

in the cultivation of PN.

Keywords: Panax notoginseng; natural forest; root rot; rhizosphere microorganism; soil nutrients
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Figure 1 The Panax notoginseng under natural
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the forest environment. C: Root rot P. notoginseng in
the field.
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Figure 2 Relative abundance of fungi and bacteria at the phylum level in the rhizosphere soil of Panax
notoginseng under different environment. A: Fungal community. B: Bacterial community. GF: Rhizosphere
soil of root rot P. notoginseng in the field; LGF: Rhizosphere soil of root rot P. notoginseng in the natural

forest; L-H: Rhizosphere soil of health P. notoginseng in the natural forest; L-S: Non-P. notoginseng
rhizosphere soil in the natural forest. The same below.
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Figure 3 Relative abundance of representative fungi and bacteria at the genus level in the rhizosphere soil of
Panax notoginseng under different environment. A: Aspergillus. B: Paecilomyces. C: Mortierella. D:

Plectosphaerella. E: Tetracladium. F: Fusarium. G: Bryobacter. H: Sphingomonas. 1. Candidatus Bacilloplasma.
Different lowercase letters indicate significant differences under Duncan’s multiple comparisons at P<0.05. The

same below.
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Figure 4 Rarefaction curves of OTU richness of soil fungal (A) and bacterial (B) communities under

different environment.
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Figure 5 Unique fungal (A) and bacterial (B) OTUs in the rhizosphere soil of Panax notoginseng under

different environment.
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Table 1 The distribution of unique OTUs in different habitats at genus level

IS | Fif OTU % H &R OTU K&
Classification =~ Groups  Number of unique OTUs Unique OTUs in different genera
B GF 220 Pseudocamaropycnis, Xenopolyscytalum, Gamsylella, Grifola,
Fungi Achroceratosphaeria
LGF 124 Exophiala, Subulicystidium, Cyphellophora, Mortierella,
Pseudosigmoidea
L-H 228 Entoloma, Chaetosphaeria, Hirsutella, Pyrenochaeta, Isaria
L-S 193 Pluteus, Hygrocybe, Entrophospora, Rotiferophthora,
Oidiodendron
M GF 104 Methylotenera, Methylotenera, Pseudomonas, Arenimonas
Bacteria LGF 3 Flavobacterium, Azospirillum

HAIH T A& 44 OTU 3B 8K T 5 AN
Only 5 genera with a higher unique OTU number are listed.
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Figure 6 Alpha diversity of fungal and bacterial community in the rhizosphere soil of Panax notoginseng
under different environment. A: OTU richness. B: Chaol index. C: ACE index. D: Phylogenetic diversity
index.
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Figure 7 RDA and ANOSIM analyses of fungal and bacterial communities in the rhizosphere soil of Panax
notoginseng under different environment. A and C: The results of the RDA and ANOSIM of fungal
community. B and D: The results of the RDA and ANOSIM of bacterial community.
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Table 2  Soil physicochemical properties and enzyme activities under different environment

Soil factors GF LGF L-H L-S

pH 5.734+0.08a 4.27+0.13b 4.50+0.11b 4.44+0.06b
EC (mS/cm) 0.11+£0.01a 0.08+0.01bc 0.09+0.01b 0.07+0.01c
OM (%) 3.20+0.24¢ 15.49+0.34b 15.47+0.68b 17.51+0.09a
NH,"-N (mg/kg) 9.57+0.57b 27.58+3.51a 31.19+3.58a 30.06+0.82a
NO; -N (mg/kg) 10.29+1.10¢ 56.85+8.17a 46.08+5.32ab 35.58+2.09b
AP (mg/kg) 21.34+1.77a 12.95+1.62b 13.11+1.19b 12.95+1.49b
AK (g/kg) 0.25+0.02a 0.17+£0.01b 0.15+0.01b 0.19+0.01b
SAPE (mg/g) 0.26+0.01¢ 0.70+0.10ab 0.94+0.12a 0.65+0.10b
SUE (mg/g) 0.64+0.06b 1.7240.15a 1.71+£0.18a 1.54+0.08a
SSE (mg/g) 1.27+0.20b 2.77£0.27a 2.87+0.13a 3.36+0.37a
SPE (mg/g) 0.21+0.08b 0.31+0.16a 0.32+0.14a 0.36+0.11a

[Fl—AT AR FRAR IR~ H A B 3% 2 5 (Duncan ZH L, P<0.05)

Different letters marked in the same row indicate the significant difference under Duncan’s multiple comparisons at P<0.05.
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