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Abstract: [Objective] Phyllosphere microbial communities have important impacts on forest ecosystem
stability and plant health. This paper aims to reveal the effects of light intensity and plant life forms on
phyllosphere microbial communities of understory vegetation, providing theoretical support for urban forest

ecological management and ecosystem stability. [Method] Typical shrubs and herbs under Pinus
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tabuliformis plantations in Beijing Xishan National Forest Park were selected as research subjects. Based on
photosynthetically active radiation (PAR), three light intensity gradients were established: low (< 500
pmol/(m?*-s)), medium (500—1 000 umol/(m*:s)), and high (> 1 000 pumol/(m*:s)). Using high-throughput
sequencing, diversity, community structure, and amplicon sequence variant (ASV)-specific response
characteristics of phyllosphere bacterial and fungal communities were analyzed. [Result] (1) Light intensity
had no significant effects on o-diversity of bacterial and fungal communities, whereas plant life forms
significantly affected microbial diversity and structure, especially fungi. Chaol, Observed species, and
Good’s_coverage indices of fungal communities in herbs were significantly higher than those in shrubs (p <
0.05). PERMANOVA results showed plant life forms explained 3.83% and 3.70% of variations in bacterial
and fungal communities, respectively (p < 0.001). (2) Community composition analysis indicated bacterial
communities were dominated by Proteobacteria, and their dominant genera remained stable across
conditions. However, fungal communities varied significantly at the genus level with light intensity and
plant type, with Phoma dominating under low-light conditions and Alternaria under medium and high light.
PCoA and PERMANOVA analyses further verified significant impact of plant life forms on microbial
community structure (p < 0.001), while the effect of light intensity was not significant. (3) ASV analysis
indicated high specificity among life forms and plant species; fungal communities shared 18.6% of ASVs
between shrubs and herbs, while bacterial communities shared only 11.47%, indicating even higher
specificity. At the species level, ASVs were mostly species-specific, showing strong host specificity.
[Conclusion] Plant life form is a key driver of phyllosphere microbial community structure in understory
vegetation, with a more pronounced effect than light intensity, especially on fungal assemblages. While
bacterial communities remain relatively stable, fungal composition varies across light conditions and host
types. These findings highlight the ecological role of life form in shaping microbial assemblages, offering a
foundational reference for future research and the ecological design of urban forest systems.

Key words: interleaf microorganisms; understory vegetation; life form; light intensity; urban forest
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Tab. 1 Light environment data in sample plots

ik ( um(f)lérr}}’/z s Fe ( um(f)lérrlli’/2 s ik ( um(f)lérrl?’/z s
1 58.94 11 1 049.46 21 840.9
2 658.31 12 1283.10 22 359.66
3 178.45 13 159.62 23 765.01
4 1086.90 14 240.81 24 1251.50
5 1116.30 15 105.48 25 1247.72
6 1115.24 16 221.60 26 938.71
7 211.35 17 457.90 27 901.34
8 700.28 18 562.86 28 836.99
9 511.94 19 544.67 29 1157.41

10 171.16 20 783.04 30 1260.43
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Tab. 2 Species and life form of collected plants

Yifh A
Y Artemisia argyi (AH) HA
YEUEEL Bidens bipinnata (PPZ) BA
RKHE Oplismenus undulatifolius (QMC) VN
OB Digitaria sanguinalis (MT) [=ZWN
HAKE T Lespedeza bicolor (HZZ) WA
¥1% Vitex negundo (JT) WEA
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Fig. 1 o-diversity indices of interleaf bacteria and fungi under different light intensity gradients
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Fig. 10 Relative abundance of interleaf bacterial and fungal communities at phylum and genus levels under different light intensity gradients
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Fig. 11 Relative abundance of interleaf bacterial and fungal communities at phylum and genus levels in understory vegetation of different life forms
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