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Abstract: The rubber tree (Hevea brasiliensis) is a significant strategic material and the most prominent vegetation type in
Hainan. Therefore, its health status is vital for the sustainable development of the local rubber industry. The phyllosphere
microbiota plays a key role in regulating leaf function, promoting plant health, and sustaining multiple ecosystem services.
This study employs high-throughput sequencing to analyze the composition, diversity, and network structures of the
phyllosphere microbial communities between healthy and diseased rubber tree leaves. It systematically elucidates the
differences between these communities to provide insights for the healthy development of Hainan's rubber industry. The
results reveal distinct taxonomic profiles: healthy leaves are predominantly colonized by bacterial classes such as
Actinobacteria and Bacilli (e.g., Curtobacterium), and fungal classes including Dothideomycetes and Agaricomycetes (e.g.,
Cladosporium and Uwebraunia). In contrast, diseased leaves are primarily dominated by the bacterial classes of
Gammaproteobacteria and Alphaproteobacteria (e.g., Pantoea and Exiguobacterium), and the fungi class of Leotiomycetes
(e.g., Oidium) . Both principal coordinate analysis (based on Bray—Curtis distance) and permutational multivariate analysis
of variance (PERMANOVA) confirm that the fungal communities on healthy and diseased rubber tree leaves are low in
similarity, with differences in species composition structure; in terms of diversity, the Shannon and Chao diversity indices of
the microbial community on healthy rubber tree leaves are significantly higher than those on diseased leaves; in terms of
correlation, the bacterial community on healthy rubber tree leaves exhibits a modular structure with a more stable network
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structure. The fungal community on diseased rubber tree leaves has a more pronounced modular structure. Furthermore, the

bacterial community on healthy rubber tree leaves is dominated by deterministic processes, whereas the bacterial community

on diseased leaves is mainly influenced by stochastic processes. In contrast, fungal community assembly is mainly driven by

stochastic processes in both healthy and diseased leaves. In summary, significant differences exist in the composition and

diversity of phyllosphere microbiota between healthy and diseased rubber tree leaves, suggesting that rubber trees may

recruit beneficial microorganisms to counteract pathogenic fungi.
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Fig. 2 Composition of phyllosphere microbial communities on healthy and diseased rubber tree leaves
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Fig. 3 Principal coordinate analysis (PCoA) of phyllosphere microbial communities on healthy and diseased rubber

tree leaves
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diseased rubber tree leaves; B: Principal Coordinates Analysis of fungal communities in healthy and diseased rubber tree leaves.
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Fig. 6 Co-occurrence network analysis of the phyllosphere fungal community in rubber tree leaves
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Note: Healthy leaves (left) and Diseased leaves (right); A: Correlation network analysis of fungi in healthy rubber tree leaves;

B: Correlation network analysis of fungi in diseased rubber tree leaves. Nodes are colored according to the genus level; node size
corresponds to connectivity, with larger nodes indicating higher connectivity; red edges represent negative correlations, and green edges

represent positive correlations.
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Table 1 Co-occurrence network topological properties of phyllosphere microbial community on rubber tree leaves
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[ 4% % % Network density 0.059 0.063
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Fig. 7 Assembly mechanisms of the phyllosphere microbial communities on healthy and diseased rubber tree leaves
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Note: Bacterial (left) and fungal (right) levels; *P<0.05; ***P<0.001. A: Bacterial community assembly mechanisms; B: Fungal
community assembly mechanisms. The Wilcoxon rank-sum test is used; the error bars represent the standard deviation.
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