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Supplementary Results
Nitrogen metabolism genes reflected by the metagenome sequencing 
The functional genes of nitrogen metabolism which had different abundance among the treatments were selected by log2FC calculation. The information is listed in Table S2. It was found that the abundance of nifH, narG and glutamate dehydrogenase (gdh)_K00260 gene in the ANH treatment was higher than that in the UNC control group. The abundance of nrfA gene in AEH treatment was significantly higher than that in AEI treatment. The abundance of narI and gdh_K00262 gene in AEI treatment was significantly higher than that in control UNC, while the abundance of nxrB gene in AEI treatment was lower than that in control UNC.


Table S1 The physiochemical properties of the investigated original soil
	Soil physiochemical properties
	Value

	Soil bulk density
	1.37 g/cm3

	Water holding capacity
	38.64%

	Water field capacity
	19%

	pH
	8.3

	Soil organic carbon (SOC)
	7.3 g/kg

	Organic matter
	13.7 g/kg

	Total nitrogen
	0.8 g/kg

	Available phosphorus
	6.7 mg/kg

	Available potassium
	114 mg/kg



Table S2 The differential Nitrogen-cycle genes between treatments
	
	Gene symbol
	Log2FoldChange
	p-value
	fdr

	ANH vs UNC
	nifH
	 3.14
	0.0019 
	0.0390 

	
	glutamate dehydrogenase gene (gdh_K00260)  
	 1.19
	0.0012 
	0.0390 

	
	narG
	 0.20
	0.0017 
	0.0390 

	AEH vs UNC
	glutamate dehydrogenase gene (gdh_K00262)
	 0.36
	0.0006 
	0.0383 

	AEI vs UNC
	narI
	 0.55
	0.0007 
	0.0234 

	
	glutamate dehydrogenase gene (gdh_K00262)
	 0.25
	0.0012 
	0.0257 

	
	nxrB
	-0.43
	0.0002 
	0.0101 

	AEH vs AEI
	nrfA
	 0.55
	0.0005 
	0.0342 

	
	glutamine synthetase gene (gs_K00266) 
	 0.16
	0.0014 
	0.0379 

	
	glutamine synthetase gene (gs_K00284)
	 0.38
	0.0018 
	0.0379 


[image: ]
Fig. S1 The LDA score of enriched ASVs in different treatments compared with UNC samples using nrfA gene sequencing results.
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Fig. S2 Copy number of predominant ASVs using nrfA gene sequencing results
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Fig. S3 Abundance of N-cycle relative functional genes using metagenomic results
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