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Table S1. The basic properties of different straw materials
	Treatment
	C/N
	pH
	EC (ms cm−1)
	DOC (g kg−1)
	Reference

	CS
	48
	6.5
	2.1
	10.2
	[1]

	PS
	50
	6.8
	1.5
	5.3
	[2]

	MS
	20
	8.0
	5.2
	18.2
	[3]

	CBS
	100
	9.0
	1.4
	1.8
	[4]



Table S2. PCR primers and thermal cycling conditions used for gene quantification
	Gene
	Primer
	Sequence
	Amplicon
size (bp)
	Thermal conditions
	Reference

	nirS
	nirSCd3aF
	GTSAACGTSAAGGARACSGG
	425
	95 °C, 3 min; 35 × (95 °C for 10 s, 56 °C for 30 s, 72 °C for 20 s+ plate read); Melt curve: 65.0 °C to 95.0 °C, increment 0.5 °C, 0:05+ plate read
	[5]

	
	nirSR3cd
	GASTTCGGRTGSGTCTTGA
	
	
	

	nirK
	nirKF1aCu
	ATCATGGTSCTGCCGCG
	473
	95 °C, 3 min; 35 × (95 °C for 10 s, 56 °C for 30 s, 72 °C for 20 s+ plate read); Melt curve: 65.0 °C to 95.0 °C, increment 0.5 °C, 0:05+ plate read
	[5]

	
	nirKR3Cu
	GCCTCGATCAGRTTGTGGTT
	
	
	

	nosZ
	nosLb
	CCCGCTGCACACCRCCTTCGA
	300
	95 °C, 3 min; 35 × (95 °C for 10 s, 56.8 °C for 30 s, 72 °C for 20 s+ plate read); Melt curve: 65.0 °C to 95.0 °C, increment 0.5 °C, 0:05+ plate read
	[6]

	
	nosRb
	CGTCGCCSGAGATGTCGATCA
	
	
	

	[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Archaeal amoA
	Arch-amoAF
	STAATGGTCTGGCTTAGACG
	635
	95 °C, 3min；35 × (95 °C for 30 s, 55 °C for 30 s, 72 °C for 45 s+ plate read); Melt curve: 65.0 °C to 95.0 °C, increment 0.5 °C, 0:05+ plate read
	[7]

	
	Arch-amoAR
	GCGGCCATCCATCTGTATGT
	
	
	

	Bacterial amoA
	amoA-1F
	GGGGTTTCTACTGGTGGT
	491
	95 °C, 3min; 35 × (95 °C for 30 s, 55 °C for 30 s, 72 °C for 45 s+ plate read); Melt curve: 65.0 °C to 95.0 °C, increment 0.5 °C, 0:05+ plate read
	[8]

	
	amoA-2R
	CCC CTC KGS AAA GCCTTCTTC
	
	
	



Table S3. Analysis of variance of accumulated N2O emissions from straw, N fertilizer and their interactions in saline-alkali soil
	
	Factors and their interaction

	
	
	Straw
	Nitrogen
	Straw × Nitrogen

	N2O emission
	Df 
	2
	1
	2

	
	F
	83.6
	200
	6.05

	
	P
	< 0.001
	< 0.001
	0.002




Table S4. Results of regression analysis to assess the significance of associations between N2O flux (y) and soil characteristics or abundance of functional genes of N2O-forming and reducing microorganisms (x) on day 90
	Soil characteristics
	Regression equation
	R2 value
	F value
	p value

	SOC
	---
	0.136
	2.08
	0.145

	MBC
	y = 0.016x² − 6.119x + 698.84
	0.482
	13.05
	< 0.001

	SOC/MBC
	y = 274e − 28.8x
	0.715
	70.11
	< 0.001

	NH4+-N
	---
	0.012
	0.34
	0.564

	NO3−-N
	y = 1.298x + 49.11
	0.284
	11.13
	0.002

	MNN
	y = 274e − 0.265x
	0.618
	45.7
	< 0.001

	AOA amoA gene (×108)
	---
	0.108
	3.38
	0.076

	AOB amoA gene (×108)
	y = 15.63x + 68.60
	0.328
	13.64
	0.001

	nirK gene (×108)
	---
	0.087
	2.51
	0.201

	nirS gene (×108)
	---
	0.008
	0.220
	0.640

	nosZ gene (×108)
	---
	0.089
	2.74
	0.104

	nosZ/(nirS+nirK)
	---
	0.019
	0.54
	0.468




Table S5. Spearman correlations between abundance of functional genes of N2O-forming and reducing microorganisms and soil biochemical properties on day 90
	
	NH4+-N
	NO3−-N
	SOC
	MBC
	MBC/SOC
	MNN

	AOA amoA gene
	−0.290
	0.120
	−0.140
	−0.280*
	−0.200
	−0.270*

	AOB amoA gene
	−0.053
	0.730***
	0.460*
	−0.420*
	−0.520**
	−0.510***

	nirS
	−0.300
	−0.320
	0.067
	0.260
	0.360*
	0.260

	nirK
	0.000
	0.180
	−0.270
	0.110
	0.100
	0.170

	nosZ
	0.000
	0.460
	0.380
	−0.170
	−0.190
	−0.330

	nosZ/(nirS+nirK)
	0.072
	0.210
	0.200
	−0.270
	−0.100
	−0.170




[image: 随机森林-01]
Fig. S1 Random forest variable importance models were used to predict the effects of denitrification gene abundance and nitrification gene abundance on cumulative N2O emissions under low-N fertilizer (a) and high-N fertilizer (b) conditions (* p < 0.05, ** p < 0.01, ns indicates no significant difference).


[image: 群落多样性指数]
Fig. S2 After the cultivation process was completed, the diversity index was calculated by pyrosequencing the bacterial AOB sequences in the soil under different straw application methods under low- or high-N conditions. Different letters indicated significant differences between treatments (p < 0.05). The vertical lines represent the standard error of the mean (n = 3).


[image: 群落heatmap图-01-01]
Fig. S3 Heatmap of AOB OTU sequences retrieved from soil under different straw application methods on day 90 under low- or high-N conditions. The heatmap shows the 10 most abundant OTUs; the greater the relative abundance of the OTU, the darker the color.


[image: 群落组成]
Fig. S4 Relative abundance of bacterial communities as defined by AOB in the soil under five different straw application methods under low- or high-N conditions.
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