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Diversity of endophytic bacteria in cultivated Polygonatum odoratum and its

correlation with quality components
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Abstract: The accumulation of bioactive compounds in medicinal plants is not only genetically regulated, but also
closely linked to the complex microbes in their bodies. However, the relationship between the microbiome and quality for-
mation in Polygonatum odoratum, an important Chinese medicinal herb, remains unclear. This study employed Illumina
MiSeq sequencing technology to determine the sequence of the endophytic bacterial communities in the rhizomes at
various periods. Functional prediction of 16S rRNA genes was performed using PICRUSt2 software. The dynamic
changes in the active components, including flavonoids, saponins, and polysaccharides, were measured, and endophytic
bacterial communities significantly associated with key secondary metabolites of P. odoratum were identified. OTU analy-
sis revealed that Pseudomonas was the dominant genus at the seedling stage, while Achromobacter was dominant at the
flowering, fruiting, and withering stages. PCoA results indicated stage-specific differences in the endophytic bacterial
communities of P. odoratum. LE{Se analysis identified Pseudomonas, Alphaproteobacteria, and Pseudomonas aerugi-
nosa as biomarkers at different growth stages. Functional prediction results showed that metabolic pathways were the pre-

dominant functions across all samples. Correlation analysis demonstrated that the first 15 key OTUs exhibiting temporal

e H 1. 2025-08-25 Bl H# . 2025-11-10 3z B 2026-02-11
EH T A . ERFE(2002-) , 2o, N 25 0I5 T & 55 1% 9T , E-mail : xiatianzi527@163. com
* BAGMER : BB (1980-) , 5 1+, Wl 42, NS 25 52 IR & 5 W %Y, E-mail : ruifeng-fan@163. com

SRR R TR S, B8, 55 RS AT A AR AN A R B B A Y RH GRS T )L AR BRI, 2026, 48(1) : 92-102.
Xia T Z, Feng J, Wei Y, et al. Diversity of endophytic bacteria in cultivated Polygonatum odoratum and its correlation with quality
components [J]. Biotic Resources, 2026, 48(1): 92-102.




AW R - 93 -

variation were significantly correlated with flavonoid, saponin, and polysaccharide contents. This study systematically re-

veals, for the first time, the succession patterns of endophytic bacteria in cultivated P. odoratum and their close associa-

tion with the accumulation of pharmacologically active components. It not only provides key evidence for elucidating the

microbial mechanisms underlying the quality formation of P. odoratum, but also lays a theoretical foundation for the sub-

sequent development of targeted microbial inoculants to improve the quality of medicinal materials.

Key words: Polygonatum odoratum (Mill. ) Druce; endophytic bacteria; community diversity ; high-throughput se-

quencing; secondary metabolite
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Note: Different letters in the same row indicate significant differences between different samples of the same index (P<C0.05).
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Figure 1 Dilution curves of Shannon index of endo-
phytic bacteria in the rhizomes at different growth stages
MG, B 2R G HG, TR GG, IR

B KG, Al 22 IR =S4 A
MG, rhizome sample at seedling stage; HG, rhizome sam-
ple at flowering stage; GG, rhizome sample at fruiting

stage; KG, rhizome sample at withering stage
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Figure 2 Venn plot composed of endophytic bacterial species (OTUs) and bacterial genera
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communities at different stages

nomes ) i P15 2 F0I R S HE VR 09 38 BE O0 IR TS
[l A I AT N A R RIS 0 22 57 0 36T KEGG
AP 1T, UL 6 (a) , AR 21 TR Y 32 B T e AR
LIRS PSR I RO R U ¥ L SO B BNE Y /3

100

80

5 A AR W 2 g, AR Ik AR B A S T A R S Y
BIRE . KEGG /K- 2 il ik — 2 3 0, 76 9 A= 4
B VR b AU 4 R AN YR TS B L B e EL Y
F>10% , i 2w FIEAAR I &R, LI 6(b) .
2.2 EHRBERBDGES TSN

A FERS A ) A A ) B AT AR ZE 20T TR
E TN A g vl INE SR Sl N i)

10. 55% 4 2= £ WA 50. 28 %% , 41k 58.90% , 1k |
A, A 22 0T 44 3 e R RS . BT 2R ) A
B & i 0.68%0, &b W1 B 0.9 J5 76 AL
M2 0.51% A ZE W 08 Ak, W EMRZER
ZMEoE O 11,34 % A6 Wy & v &2 15. 1800,
HEAN R G 20 & i 0 R R AR 12.08%0 , e &
FERTEW TR 15.17%, WK 7. 258 FKW, 4T
B E R 2 m AR B BB
2.3 AN KR4 E ST

K H Bl AL AR RGAL 1 S R AN [R) B 40 Y 2 S OC gk
OTUs 741, B B HE 4 /T 15 89 OTUs (K 8) , I %
4E = #4 Spearman A ¢ K 56 4 7 H 5 EE R OB L2

Myxococcota)
Bacteroidota)
(Actinomycetota)

% ](Bacillota)

i1 | J(Pseudomonadota)

1]
']
)

= 60
2
#
= 40
20
0
MG HG GG KG
Group
(a) 'K
100 HoAl
S HNT 14 (Paenibacill
% ﬁﬁ)ﬁ(Vt(lrl%e\‘/r(l)lraﬁcc)l =
%%gi}: 3y (Marinobacter)
7 0 1R JE (Stenotrophomonas)
- I s (Sphingomonas)
=4 B VR 1 JE (Amycolatopsis)
i [ REEN NS 7‘% 4l B4 (unclassified Pseudomonadota)
= | fﬁiﬁﬁ?)‘ﬁﬁﬁﬁwmeazel@)
.,—_,’_ 15 AR 141 s (Bradyrhizobium)
= L U B (Brevundimonas)
= FEAAFRRLR 70 2 41 B (unclassified Bacillaceae)
Planktosalinus
I 15 ) (Pseudomonas)
B (R 5 E (Achromobacter)
MG HG GG KG
Group
(b) B

B4 TREKMBNE@EEINEKTE LHBZAEN

Figure 4 Community composition of endophytic bacteria

of phylum and genus levels at different growth stages
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Figure 6 Prediction of endophytic bacterial community function
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Figure 7 Metabolite content in the rhizomes of Polygonatum odoratum at different growth stages
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MG, rhizome sample at seedling stage; HG, rhizome sample at flowering stage; GG, rhizome sample at {ruiting stage;

KG, rhizome sample at withering stage
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Figure 8 Sequences of the first 15 key OTUs of endophytic bacteria
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Figure 9 Correlation analysis of the first 15 key OTUs
sequences with the contents of saponins, polysaccharides

and flavonoids
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