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Supplementary Information

Deterministic and stochastic processes modelling microbial community assembly 
The combination of the β-nearest taxon index (β-NTI) and the Bray-Curtis-based Raup-Crick metric (RCbray) was used to estimate the relative influences of deterministic (homogeneous selection and variable selection) and stochastic (homogenizing dispersal, dispersal limitation, and undominated) processes on  community turnover (Stegen et al., 2013). Both indexes were calculated according to Jia et al. (2018) and following the procedure detailed in the R scripts available at https://github.com/Jia-Xiu/Jia_et_al_Microorganisms_2020. First, the β-NTI was calculated. The β-NTI index compares the observed phylogenetic turnover in ASVs between pairs of communities with a null distribution. The observed phylogenetic turnover between pairs of communities was determined by β-mean nearest taxon distance (β-MNTD) using function ‘comdistnt’ in the R package picante (Kembel et al., 2010). The null distribution of phylogenetic turnover was generated by randomly shuffling the ASVs at the tip of the phylogenetic tree 999 times. The β-NTI was measured as the difference between the observed β-MNTD and the mean of the null distribution in units of standard deviation. Second, the RCbray was calculated. The RCbray metric, compares the ASV taxonomic turnover between a pair of communities and the null distribution (Stegen et al., 2013). To create the RCbray metric, the Bray-Curtis dissimilarity between observed communities was calculated using the function ‘vegdist’ from vegan R package (Oksanen et al., 2022). Then, the null distribution of the Bray-Curtis dissimilarity between simulated communities were constructed by randomly sampling ASVs 999 times. The deviation between empirically observed Bray-Curtis and the null distribution was then standardized to vary between -1 and +1. To estimate the relative influence of each assembly process the combination of both, the β-NTI and the RCbray metric, was used for each land use by depth (Dini-Andreote et al., 2015; Stegen et al., 2012).
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