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Mountain floras dataset support the findings of this study are available within the previously published flora data included comprehensive species checklists, white
papers, and research papers (Supplementary Table 1). The raw inventory floras data (‘distribution_data_of_140_mountain_floras.csv’) and dated phylogenetic tree
are available at https://doi.org/10.5061/dryad.b2rbnzsk1. Data utilized data (‘Inputdata data.csv’) for analysis in this study are available in Source Data file.

Not applicable

Not applicable

Not applicable

Not applicable

We tested how landform and bedrock development process affects the mountain flora species richness, flora age and flora
phylogenetic structure. The result suggest the ages of mountain floras are consistent with the time when strata erosion, while
species richness and floristic structure are closely related to the type of bedrock and degree of erosion. The main reason for
landforms driving floristic assembly is that they represent or underlie major aspects of environmental filters to which plants respond
via the processes of speciation, local extinction, and immigration from the regional species pool. Additionally, bedrocks, from which
landforms are derived, may promote the evolution of endemic edaphic specialists, further driving differences in floras among
landforms. We put forward ‘floristic geo-lithology hypothesis’. Under this hypothesis, landforms develop according to their
underlying bedrock, and their geological development drives both the assembly and subsequent differentiation of mountain floras.
Our hypothesis provides a novel framework rooted in geology for future research on the origins, differentiation, and migration of
angiosperm assemblages and mountain floras.

We assembled a mountain flora dataset comprising 17,576 species of angiosperms from 140 well-studied mountain floras of China
representing five landforms based on bedrock. This dataset contains more than half of the species in China and covers the major
mountain landforms. This mountain floras includes 19 karst floras, 14 ‘karst-granitic’ floras, 84 granitic floras, 13 desert floras, and
10 Danxia floras. Statistics show that 13005 species occurs in 84 granite mountains, 6941 species occurs in 19 karst landform
mountains, 7423 species occurs in 14 ‘karst-granitic’ mountains, 3146 species occurs in 10 Danxia landform mountains and 4077
species occurs in desert landforms mountains.

The 140 mountain flora could be divided into 5 mountain landforms based on their bedrocks. And the simple sizes of each kinds of
landform are greater than or equal to 10 for statistical significance. We thus merged closely-ralated landforms into landform groups
for these analyses.

Liao W.-B., Zhao W.-Y., Liu Z.-C., Chen Z.-H., Wang Y., Chen J.-R., Xu K.-W., Shi S., Yin Q.-Y., Li X.-J. and D.E. Boufford compiled the
mountain flora datasets. Zhao W.-Y. and Wang Y.-R. extracted the climate data for the 140 mountains. Zhao W.-Y., Liu Z.-C., Shi S.,
and Chen S.-F. calculated the flora phylogenetic diversity (PD.Faith), flora phylogenetic structure index (NRI, NTI, PDI), flora age (MDT,
MDT.youngest, MDT.oldest) of each mountain.

The mountain floras data were conducted between 2009 to 2019, and represents the main mountain landforms in China.




