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The dominant role of microbial groups in the community assembly
process of phyllospheric microorganisms
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Abstract: [Background] The research on the community assembly of phyllospheric
microorganisms is of great significance to clarify the formation and maintenance mechanism of
microbial diversity, while it presents slow progress. [Objective] To explore the community
assembly processes of phyllospheric microorganisms in garden plants and determine the main
influencing factors. [Methods] Three species of garden plants located within a 50-m radius
from the lower edge of the Cangshan National Nature Reserve in Dali were selected, and leaves
of varying sizes in the same orientation were collected. High-throughput sequencing and the
theoretical model of community assembly were employed to analyze the community assembly
process of phyllospheric microorganisms on different scales, including the entire microorganism
community, different plant species, different leaf sizes, and different microbial groups.
[Results] The community assembly processes of all the phyllospheric microorganisms, different
plant species, and different leaf sizes were similar. That is, they were all dominated by the
homogenous selection of deterministic process. However, there was a distinction in the
community assembly processes between bacteria and fungi. Specifically, the community
assembly of phyllospheric fungi and phyllospheric bacteria were dominated by the drift of
stochastic process and the homogenous selection of deterministic process, respectively. The
generalized linear model analysis showed that plant species had a significant impact on the
community assembly process of phyllospheric microorganisms. Particularly, the microbial
groups and the combination of microbial groups and plant species had highly significant impacts
on the community assembly process of phyllospheric microorganisms, while leaf size had an
insignificant impact. [Conclusion] Therefore, microbial groups are the decisive factor in the
community assembly process of phyllospheric microorganisms.

Keywords: phyllospheric microorganisms; plant species; leaf size; high-throughput sequencing;
community assembly process
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Figure 1 Alpha diversity analysis of phyllospheric fungi (A) and bacteria (B) communities of three garden
plants. D: Ficus hookeriana Corner; G: Magnolia grandiflora L.; P: Eriobotrya japonica L. The same below.
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Figure 2 Analysis of beta diversity in phyllospheric fungi (A) and bacteria (B) communities of three garden plants.

3 EAMIRNEYDMBEMEEE MR ik R4 4 T 45 20(B-Nearest Taxonomy Index)Rf
BNTI {& Fil RCBray {H (Bray-Curtis Richness Curve Similarity Index)Bl RC . A: BNTI<-2 A & P 11 [A]
Fik e, PNTI>2 B T i 5 BTk 4%, —2<PNTI<2 NFEHLMEES:; B: RC<-0.95 S BENL: Y[R B HL,
RC>0.95 M AL ER T, —0.95<RC<0.95 A FEHLIERAEREAS; C: MR 5 PR
PR BT EE, SRkse, Wy HaL, adRs, BRIk, TR,

Figure 3 The community assembly processes of all the phyllospheric microorganisms. The evaluation indexes
are -Nearest Taxonomy Index, also known as the BNTI value and Bray-Curtis Richness Curve Similarity Index,
also known as the RC value. A: BNTI<-2 is deterministic homogeneous selection, while BNTI>2 is deterministic
heterogeneous selection, and —2<BNTI<2 is stochastic selection; B: RC<-0.95 is stochastic homogenizing
dispersal, RC>0.95 is stochastic dispersal limitation, and —0.95<RC<0.95 is stochastic drift; C: The specific
proportions of the five community assembly processes of the phyllospheric microorganisms (homogeneous
selection, heterogeneous selection, homogenizing dispersal, dispersal limitation, drift). The same below.
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Figure 4 Community assembly process of phyllospheric microorganisms in three plants.
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Figure 5 Community assembly process of phyllospheric microorganisms on leaves of three different sizes.
S: Small leaves, 5—10 cm; M: Middle leaves, 10—15 cm; L: Large leaves, about 15 cm.
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Figure 6 Community assembly process of phyllospheric fungi and bacteria.
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Table 1 Comparison of BNTI values of phyllospheric microbial communities by different factors
EAUISES P1H 25 1 HE
Influencing factor P value Significant difference

WA 125 Microbial groups

0.000 oAk

FE Y P2 Plant species 0.002 **
I F K/ Leaf size 0.541
AP TEAR P F 2E Microbial groupsxplant species 0.000 ook
LR Wy BE X /o /IN Microbial groupsxleaf size 0.012 *
TP A S H- K/ Plant speciesxleaf size 0.093

A M 2R BEA P 2SI B K7y Microbial groupsxplant speciesxleaf size 0.060

**%: P<(0.001; **: P<0.01; *: P<0.05.
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