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Variations in endophytic microbial communities and their
association with pulp thickness in pepper varieties with different
pulp thickness
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Abstract: [Objective] To investigate the differences and associations in endophytic microbial
communities across four ecological niches of pepper varieties with varying pulp thickness and to
delve into the microbial community disparities associated with different pepper pulp thickness.
[Methods] We extracted DNA from the roots, stems, leaves, and fruits of pepper varieties with
varying pulp thickness. The bacterial 16S rRNA gene and fungal ITS region of the endophytic
microbial communities within these four niches were sequenced on the Illumina platform.
Microbial taxa potentially associated with pulp thickness were identified and screened, followed by
validation through pot experiments. [Results] Endophytic bacterial and fungal communities in the
four ecological niches of pepper varieties with different pulp thicknesses all exhibited differences.
Particularly, the bacterial community structure in the fruit displayed the most significant variations.
Bar plots at the genus level and analyses of species disparities revealed that the genus
Sphingomonas was significantly enriched in the pepper varieties with thick pulp and showed a
positive correlation with pulp thickness. A total of 28 endophytic strains were isolated from pepper
fruits. Among them, two strains belonged to the genus Sphingomonas, identified as S. aquatilis and
S. yabuuchiae. Each of the two bacterial strains exhibited capabilities of both indole-3-acetic acid
production and nitrogen fixation. Pot experiments demonstrated that inoculation with the two
endophytic strains significantly promoted the fruit growth of pepper plants, increasing the pulp
thickness by 75.44%. [Conclusion] The relative abundance of Sphingomonas in pepper fruits
showed a significantly positive correlation with pulp thickness and Sphingomonas promoted fruit
growth. This study is of great significance for revealing the role of endophytic microbial
communities in the regulation of pepper fruit development and lays a theoretical foundation for
improving pepper fruit quality.

Keywords: pepper; pulp thickness; endophytic microorganisms; community difference; pot
experiment
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Figure 2 Venn analysis of endophytic bacterial and fungal species across different niches in pepper. A: Venn

analysis of endophytic bacterial communities in pepper; B: Venn analysis of endophytic fungal communities in

pepper.
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Figure 3 Microbial community diversity in four niches of pepper varieties with different pulp thickness. A: The
bacterial Chaol index; B: The bacterial Shannon index; C: The fungal Chaol index; D: The fungal Shannon

index. Different lowercase letters indicate significant differences between treatments (P<0.05).
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Figure 5 PCoA analysis of endophytic microbiota in pepper across different ecological niches. A: Endophytic

bacterial PCoA analysis; B: Endophytic fungal PCoA analysis.
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with different pulp thickness. A: Bar plot of relative abundance of endophytic bacteria at the genus level in fruit;

B: Bar plot of relative abundance of endophytic fungi at the genus level in fruit.
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Figure 7 Linear discriminant analysis (LDA score>4) of endophytic communities and correlation of endophytic
bacteria with pulp thickness in pepper fruits. A: Linear discriminant analysis of endophytic bacterial communities
in pepper fruits; B: Linear discriminant analysis of endophytic fungal communities in pepper fruits; C:

Correlation between endophytic bacteria and pulp thickness.
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Isolation, screening, and phylogenetic tree analysis of strains LAJ387 and LAJ1662. A: Phylogenetic

tree of 28 pepper fruit endophytic bacteria; B: Sequence comparison of LAJ387, LAJ1662, and Sphingomonas
ASVs; C: 16S rRNA gene-based phylogeny of LAJ387 and LAJ1662.
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Figure 9 Results of IAA production and nitrogen fixing capacity assays for LAJ387 and LAJ1662. A:
Qualitative determination of IAA production by two endophytic bacteria; B: Determination of nitrogen-fixing

ability of two endophytic bacteria.
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Figure 10 Effects of root irrigation with mixed culture of strains LAJ387 and LAJ1662 on agronomic traits and
biomass of pepper fruits. A: Growth status of pepper fruit; B: Number of fruits per pepper plant; C: Single fruit
diameter of pepper; D: Pepper pulp thickness; E: Single fruit weight of pepper; F: Pepper single fruit length. The
bars and lines represent the meantstandard error of five replicates. Different lowercase letters indicate significant

differences between treatments (P<0.05).
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