Supplementary Methods

1. Binary morphological and ecological data collection
To test whether the specialized fungus gnat pollination and karst habitat have driven the diversification of Aspidistra, we assessed the effects of three morphological and one ecological trait on diversification rates using state-dependent speciation and extinction (SSE) approaches. The three morphological binary traits were pistil shape (non-mushroom vs. mushroom), corolla color (non-dark-red vs. dark-red), and stem habit (erect vs. creeping); the ecological binary trait was the soil habitat (non-karst vs. karst). We coded the presence/absence of these traits of each species according to all information from the original descriptions in the literature, photographs deposited in the online database PPBC (https://ppbc.iplant.cn/), and our field observations. Where intraspecific trait variation occurred, we assigned the most frequently observed state as the representative value for each species.

2. Geographic distribution data collection and filtering
To examine the extent of geographic range overlap between all species pairs in Aspidistra, we obtained distribution data of each species from four sources: 1) our field investigations from 2011 to 2023, 2) global biodiversity information facility (GBIF) on 20 June 2023, 3) locality records from herbarium specimens, and 4) the original literature describing the species. Examination of herbarium specimens was conducted in IBK, IBSC, and the online resources of Chinese Virtual Herbarium (CVH, https://www.cvh.ac.cn/), LE (https://en.herbariumle.ru/) and MW (https://plant.depo.msu.ru/open/public/en/search?collection=MW). We combined these data and then reviewed them manually. We deleted records with duplicate geographic information or unreliable distributions extending beyond species' documented ranges. Given that most Aspidistra species exhibit local endemism and restricted ranges, we removed occurrence records with insufficiently detailed collection localities – particularly those specifying only county-level or higher administrative units – to prevent artificial overlap patterns. Following deletion of erroneous reconds, 943 collections were retained. 

3. Climate data collection
[bookmark: _GoBack]We first used the R package raster v3.6-11 (https://CRAN.R-project.org/package=raster) to download 19 bioclimatic variables from WorldClim (http://worldclim.org) for each geographic coordinate retained in our geographic range overlap analysis. We estimated the average values of the bioclimatic data if the species had multiple records. We then used the R package FactoMineR v2.9 (Lê et al., 2008) to perform the principal component analysis (PCA) on these 19 bioclimatic data, and selected the first three components for the phylogenetic path analysis.
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