2025, 65(1): 169-181 D7/
CSTR: 32112.14.j., AMS.20240521 Acta Microbiologica Sinica
DOI: 10.13343/j.cnki.wsxb.20240521 http://journals.im.ac.cn/actamicrocn

Research Article RiEnE &=

B B E SN RN E M E MRS ESF K KREX

P, BRSNS, AW RAE Y R, EXT Y, FER Y,
&, AR, &Y

1 R E G, W K1 410125
2 MY AREY IR IR SRR A TR RO, Wi K 410125
3 MR R2E 2R, MRS KD 410125

Beorn, JAReA, N, RATE, BROCE, HES, 2R, WE, 85K, S BN RAESA N AEBEYREZES K
RER[I]. TAEDF4ik, 2025, 65(1): 169-181.
YAO Suhang, ZHOU Shijing, ZHOU Chi, ZHANG Zhuqing, CHEN Wenchao, DONG Zhixue, LI Xuefeng, TAO Yu, ZOU

Xuexiao, LI Xin. Differences and associations of endophytic microbial communities in different ecological niches of chili
pepper[J]. Acta Microbiologica Sinica, 2025, 65(1): 169-181.

B OE: [B6)] RARRIR AR N A MRENEE R £ F AL BAERIK, APAHRRAL
TRA W TR ATAE A B RAE AR YE. [ %F]1 RA 16S rRNA L FE #= 4 4% 5 18] % [X (internal
transcribed spacer, ITS)A B M5 H AR, AT 91 B A TR A SEAR. £, tRR)N A
MR A AR B REMAFAE, ST EIER; ol AT A A e 1 AR R AT L I W Lo AT A
B, (4R WA SAL 5 N & Sk Y3 % 69 345 5 £ 3% 7 (operational taxonomic unit, OTU)
SEEF, A, @HEF OTUs Bk 46.36%, AEe9EF OTUs Sk 29.66%. FF) A &1L
B, RN AE AR AAREZNEZHERLZRIE, REGNEADA R AARELL b3 MAESE
B F 5 B(P<0.05); AA@EAAE%EE Shannon F54AE RRI A Sz £F 2%, WA A LR N AT
BT, RMTORFE AN E @A AT H I (Protecbacteria). /£ A & 11 (Firmicutes)f= #h 4F & 1]
(Bacteroidota), ¥, EHHNAERIGTE, MEERA N RAFR NN ERY SELYE. TER
I (Ascomycota)F=42F & I'1(Basidiomycotaytf # T &4 N A A A RAL AR, £ 4 N2 B2 eyt
FEERBA ., DREFLERIT, RIREH A EHRERBDEDE BRI E T ENER
feri A mE,; MAEARAEETY, RRAFOAANSFERS. I, R RIE 80%M A A mE
RBRTHEAABRMENTVESF TH AN, BA L LOAMEER ML, 8% GBEIRT ARk
g, [ ARTALAR, RRALDA OB EART ESML B AK, MARAY

T H = PR Ml BOR AR 5 8 B L T(CARS-23-G-29); A 22 1 e = 618 LA i & 2 B3 BTH (TL2023YF007)
This work was supported by the National Modern Agricultural Industrial Technology System (CARS-23-G-29) and the
Innovation Workstation Platform Construction Support Project of ZOU Xuexiao Academician (TL2023YF007).
*Corresponding author. E-mail: s2007203272@yeah.net

Received: 2024-08-21; Accepted: 2024-11-01; Published online: 2024-11-22



170 YAO Suhang et al. | Acta Microbiologica Sinica, 2025, 65(1)

AARHFRE. RREASEONEMTEZRAAHESF THAL L, ANERFOES
fig EVEA, BARFENEMAREREFREEXTENER,

REIE: ARG NABAY; BESM, A5 PR

Differences and associations of endophytic microbial communities in
different ecological niches of chili pepper
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Abstract: [Objective] To explore the differences and potential associations of endophytic
microbial communities in different niches of chili pepper and provide a theoretical basis for the
exploration and application of endophytic microbial resources in chili pepper. [Methods] The
16S rRNA and internal transcribed spacer (ITS) genes sequencing were employed to study the
community structure characteristics of endophytic bacteria and fungi in different ecological
niches (roots, stems, leaves, and fruits) of 91 pepper germplasm accessions, along with
functional annotations. Additionally, co-occurrence network analysis and traceability analysis
were performed on the endophytic bacterial communities. [Results] The operational taxonomic
unit (OTU) of endophytic microbial communities were highly common among the four
ecological niches, including 46.36% common bacterial OTUs and 29.66% common fungal
OTUs. The diversity of endophytic bacterial and fungal communities in chili pepper exhibited
variations across different ecological niches, with the endophytic communities in roots being
distinctly separated from those in the other three niches (P<0.05). The Shannon index of
endophytic bacteria varied significantly among niches, whereas that of endophytic fungi
remained relatively stable. The dominant endophytic bacteria in chili pepper were
Proteobacteria, Firmicutes, and Bacteroidota, with Proteobacteria being enriched in the roots
and Firmicutes and Bacteroidetes being predominant in the fruits. Ascomycota and
Basidiomycota, the dominant endophytic fungal phyla, exhibited minimal differences in
relative abundance across the four ecological niches. Functional annotation results indicated
that chili pepper harbored various endophytic bacteria capable of synthesizing secondary
metabolites and antibiotics. Within the fungal community, pathogenic fungi were found to have
the highest relative abundance. Additionally, more than 80.0% of the endophytic bacteria in
chili pepper originated from their directly associated morphologically lower niches, exhibiting
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complex interaction networks,

strong community stability, and a modular structure.

[Conclusion] Compared with the endophytic fungal community, the endophytic bacterial

community in chili pepper is sensitive to changes in ecological niches, while the niche

specificity of the fungi is comparatively weak. The endophytic bacteria associated with each

niche of chili pepper primarily originate from the niche located beneath, exhibiting significant

niche enrichment, where the roots serving as a crucial source in shaping the endophytic

bacterial community.

Keywords: chili pepper; endophytic microbe; community structure; ecological niche; source
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OTUs distribution and diversity analysis of endophytic bacteria (A, C, E) and endophytic

fungi (B, D, F) in different niches of chili pepper. A: Distribution of bacterial OTUs; B: Distribution of
fungal OTUs; C: Shannon index of bacteria; D: Shannon index of fungi; E: NMDS analysis of bacteria;
F: NMDS analysis of fungi. L: Leaves; R: Roots; S: Stems; PF: Pepper fruits. The Shannon diversity

index employs LSD testing to detect significance.
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Figure 2 Circle diagram of species abundance at the phylum level for endophytic bacteria and endophytic fungi
in different ecological niches of chili pepper. A: Bacteria; B: Fungi. L: Leaves; R: Roots; S: Stems; PF: Pepper

fruits.
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Figure 3 Linear discriminant analysis of endophytic bacteria and endophytic fungi in different ecological
niches of chili pepper (LDA score>4). A: Bacteria; B: Fungi. L: Leaves; R: Roots; S: Stems; PF: Pepper fruits.
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Figure 5 Co-occurrence network analysis of endophytic bacteria communities of chili pepper. A: Root and

stem; B: Stem and leaf; C: Stem and fruit.
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R-S: Root and stem; S-L: Stem and leaf; S-F: Stem and fruit.

Aordrh, BRAR PN A= 4 TR 18] 0 AR OC M 34 8 T
FHICHD, BB T BN A 40 TR BV N 2% R 30
RVEEETAOE: 32 5 S-S SN I A D SR g |
B A =, 439 1 190 1 0.848, R
LM M B B m R 2R ENE; B
T A AR A4 X AR AR EE RN, 4K
FeE VRS N o AR 25 L B 000 £ 110 - 349 B 0 i 1
Ay AEKE] 8.217 F1.0.034, 3 A i,
FH LA 4320, AR -2 8] 11 Do 28 3% 12 1 X 9%
HAWRMMAEYMEEER . =XASA A
1) 190 25 TR 25 R B KT 0.800, ¢ B BRMLN A= 41
PR ) T 5 TE A2 AR TE IRV TV 8 5 % AH
IR

2.5 HEEFSEMIRSH

AR EE T I A AL, XS BN A4
P RETE AT TR B o S5 AR BoR, BN
A AT REVR R TR S O 825 N O AR AL HEVE
fEAE—E WA, TCie s, Mk 2R,
L 80.0%MY N AE A IR HE I R N FOB 22T
TSN AR, OR R 20.0%% B HoAth
RERNE , Hrp, ZZdf 83.2%M 4RI T
MY, L SRR A 82.6%F11 89.9% 1 4 1 >k
I8 T 25 (11 6) o RIVBUABURR IS P 25 240 B R s Ry <<,
BaE TS Y ) B s, #EAZE. MR
G, AT AN P B A R 2
TEARSE b5 A AT A R e E 2R T

http://journals.im.ac.cn/actamicrocn



178

YAO Suhang et al. | Acta Microbiologica Sinica, 2025, 65(1)

16.8%

83.2%

Stem Leaf

6 FREIAEBEREHRS N

Source

Root
M Stem
Unknown

Fruit

Figure 6 Source tracking analysis of endophytic bacterial communities of chili pepper.
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