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Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale
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Reproducibility

All raw data used in the current study including reference database, sample metadata, climate data and species-abundance dataset are publicly available in Figshare
(https://doi.org/10.6084/m9.figshare.20324634). The UNITE fungal database is available in https://unite.ut.ee/. The samples and the corresponding metadata in
GlobalFungi database are available in https://globalfungi.com/. The current and future climate data are available in WorldClim2 (https://www.worldclim.org/).
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Here, we use a novel global dataset that combined newly generated DNA sequence data with previously published mycobiome
sequences from the GlobalFungi database to study the global diversity and biogeography of phytopathogenic fungi.

To build a global atlas of phytopathogenic fungi, the samples distributed across the whole world were collected. Our global dataset
included 5753 potential phytopathogenic fungal species hypotheses from 20,312 samples distributed across all continents and major
oceanic island regions. The samples and the corresponding metadata in GlobalFungi database are available in https://
globalfungi.com/.

The collected samples must cover major terrestrial environments around the world. Given that the GlobalFungi database has
integrated globally distributed samples from 178 original studies, the species-abundance data and the corresponding metadata of
19,669 samples were directly downloaded and used in our study. New samples were collected across East Asia from forest and
cropland ecosystems, with samples from plant shoot, plant root, soil, and rhizosphere habitats during 2017-2021. Then, the
published data in GlobalFungi and our new sequenced data were merged into a global dataset containing 20,312 samples.

Samples distributed across cross all continents and major oceanic island regions, 11 land cover types (forests, grasslands, croplands,
aquatic, deserts, woodlands, shrublands, tundra, wetlands, urban, and mangroves), and 12 habitat types (soils, plant shoots, roots,
rhizosphere, deadwood, air, sediment, litter, lichen, freshwater, topsoil, and dust) were collected. The samples and the
corresponding metadata in GlobalFungi database are available in https://globalfungi.com/, and the data in GlobalFungi database
were contributed by hundreds of studies.

To synthesize a global atlas of phytopathogenic fungi, the samples collected from various periods across the globe were combined.

Newly generated data. Sample collection took place in 2017-2021. Continental Scale.

Meta-analysis data. Sample collection took place between 2000 and 2019. Global Scale.

Sample with total sequences < 5000 were excluded.

Information about the sampled locations and methods used in this paper are included in our method section. Almost all results in the




