Supplementary information for:

[bookmark: _Hlk150245303]Threshold effects of soil pH regulate the biogeography of bacterial communities in inland wetlands across eastern China  

[bookmark: _Hlk102469951][bookmark: _Hlk107171047]Jie Fang 1#, Zihao Liu 1#, Yongcui Deng 2, Bin Song 1, 3*, Xiangzhen Li 4, Jonathan M. Adams 1*

[bookmark: OLE_LINK2]1 School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing, 210023, China
2 School of Geography, Nanjing Normal University, Nanjing, 210023, China
3 Department of Forest Sciences, University of Helsinki, PO Box 27, Latokartanonkaari 7, FI-00014 Helsinki, Finland  
4 Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu, 610041, China

# These authors contribute equally to this work

*Corresponding author: 
Dr. Bin Song (bsong@nju.edu.cn)
Dr. Jonathan M. Adams (jonadams@nju.edu.cn) 




Note S1 Specific information for sampling site
The subset of samples from a wide-ranging study of coastal, inland, and plateau wetland soils collected by An et al. (2019) was used in this study. In this study, we chose only inland wetland soil samples classified in An et al. (2019). We excluded coastal wetlands because they are generally subject to large variations in water level and salinity, with variable tidal inundation, and alternately flushing with saline water. As such they represent a particularly variable environment in which it may be difficult to discern the effects of mean environmental differences. We also excluded the Tibetan Plateau as a distinct geomorphological region, frequently underlaid by permafrost and with significantly lower ambient oxygen concentrations at the elevations sampled, which are all > 4,000 m in elevation. Thus, with the exclusion of the above mentioned interfering samples, our results can be compared more intuitively with those from well-drained soils in eastern China. 
The subset of inland wetlands consisted of 120 samples that were collected from June to October of 2013, each typically immersed in shallow water year-round while not entirely submerged as open water, from 27 different wetland regions across China (An et al., 2019). Three to fourteen individual core samples were taken in inundated soil from 0 to 10 cm depth at each sampling site, all samples being at least 150 m apart from any other. Each sample’s latitude, longitude, and altitude were recorded using a GPS device. The dataset we used included soil sample sites covering 28 degrees of latitude (24°53′N-52°59′N) and 32 degrees of longitude (102°40′E-134°40′E) (An et al., 2019). All these samples were freshwater wetland soils, with conductivity lower than 1,800 μS/cm (ter Horst et al., 2023).


Note S2 Co-occurrence network construction 
Only OTUs with average relative abundances > 0.05% were retained to reduce the sparsity of the combined species table with a reasonable number of effective species for network analysis (Weiss et al., 2016). Robust Spearman correlations (r >|0.6|, p-value < 0.05) between paired OTUs were calculated and visualized by Gephi v0.9.2 (https://gephi.org/). Network topological features including node number (i.e., network size), edge number (network connectivity) and average degree (network complexity) were extracted using the “igraph” package in R (Csardi and Nepusz, 2006). Based on the well-establish criteria from previous extensive studies (Olesen et al., 2007; Deng et al., 2012; Poudel et al., 2016), topological roles of nodes as module hubs, network hubs, connector, and peripherals were calculated, where the first three were collectively regarded as potential keystone taxa. 


Table S1 Partial mantel test showing the relationships between environmental variables and bacterial communities.
	
	Overall
	Abundant
	Rare

	Latitude 
	0.27**
	0.26**
	0.26**

	Longitude 
	0.19**
	0.18**
	0.20**

	Altitude 
	0.02
	0.01
	0.02 

	MAP
	0.16** 
	0.13** 
	0.16**

	MAT
	0.30** 
	0.28**
	0.30**

	pH
	0.50** 
	0.51**
	0.48**

	Con
	0.30**
	0.32**
	0.27**

	TOC
	0.22**
	0.28**
	0.17**

	TN
	0.21**
	0.27**
	0.17**

	NH4+-N
	0.03 
	0.02**
	0.03 

	NO3--N
	0.14**
	0.16**
	0.12**


Significant level at: **, p < 0.01.

Table S2 Akaike information criterion (AIC) on linear, quadratic and general additive modelling (GAM) regressions of the OTU richness against pH attributes.
	Community 
	Model
	AIC
	ΔAIC

	
	Linear
	1736.58
	0

	Overall 
	Quadratic
	1717.62
	18.96

	
	GAM
	1712.44
	24.14

	
	Linear
	891.88
	0

	Abundant
	Quadratic
	893.82
	1.94

	
	GAM
	891.88
	0

	
	Linear
	1734.36
	0

	Rare
	Quadratic
	1710.80
	23.56

	
	GAM
	1709.58
	24.78


A smaller AIC value indicates a better model. ΔAIC, difference in AIC, ΔAIC = Linear – Quadratic/GAM. 
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Fig.S1 Comparison of observed richness among overall, abundant and rare bacterial communities. Significant level at: ***, p < 0.001.
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Fig. S2 Z-P plot showing the classification of nodes to identify putative keystone taxa of ecological network with pH ≤ 8.3 (a) and pH ＞8.31 (b). Each symbol represents an OTU. Relationships between the relative abundance of keystone taxa and soil pH in networks with pH ≤ 8.31 (c) and pH ＞8.31 (d).  
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Fig. S3 Patterns of relationships between MST and the geographic and elevation distance, and changes in soil pH for the bacterial communities (a), and patterns of relationships between MST and changes in soil pH before and after pH thresholds for overall (b), abundant (c) and rare (d) bacterial communities.
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