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Supplementary Figures and Tables
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Fig. S1. Study site map
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Fig. S2. Effects of warming on soil properties at different sampling sites. Three replicates of one soil sample were used for warming incubations. (aT) represents the local average annual temperature, and (eT) represents the elevated temperature (4 ℃ above the average annual temperature). Sample locations: Heilongjiang (Hj), Shandong (Sd), Jiangsu (Js), Zhejiang (Zj), Guangdong (Gd), and Hainan (Hn). The level of significance is determined by a two-sided t-test; *p < 0.05, **p < 0.01 and ***p < 0.001.

[image: ]Fig. S3. Heatmap showing Pearson correlation coefficients between warming response ratios of denitrification-derived N2O production, bacterial/fungal denitrification rates, and key soil abiotic and biotic factors across 18 paddy soils. Color intensity and circle size are proportional to the correlation coefficients (red = positive, blue = negative). Significance levels are indicated as *p < 0.05, **p < 0.01 and ***p < 0.001.


Table S1. Detailed information on soil sampling sites and soil texture

	[bookmark: OLE_LINK1]Sampling
Site
	Site abbreviations
	Mean-
annual precipitation (mm)
	Mean-annual temperature 
(℃)
	Coordinates
	Sand
	Silt
	Clay

	Heilongjiang
	HJ
	554
	5
	45°31′N,126°51′E
	89
	11
	0

	Shandong
	SD
	667
	14
	35°54′N,116°18′E
	84
	12
	4

	Jiangsu
	JS
	1200
	16
	32°48′N,118°37′E
	83
	13
	4

	Zhejiang
	ZJ
	1763
	18
	29°2′N,119°1′E
	82
	17
	1

	Guangdong
	GD
	2029
	22
	22°24′N,112°25′E
	86
	14
	0

	Hainan
	HN
	1913
	25
	19°53′N,110°37′E
	86
	11
	3





Table S2 Soil properties before incubation

	[bookmark: _Hlk215767143]Sampling site
	Water content
	pH
	SOC
	Field moisture capacity
	NO3−
	NH4+
	TN
	TC
	AP

	HJ
	0.33
	5.33
	0.012
	0.65
	24.17
	3.28
	0.12
	1.62
	34.75

	SD
	0.34
	7.28
	0.010
	0.76
	38.24
	12.48
	0.16
	3.68
	32.97

	JS
	0.36
	5.18
	0.012
	0.65
	15.20
	2.95
	0.09
	1.15
	32.29

	ZJ
	0.34
	4.39
	0.014
	0.66
	71.80
	10.29
	0.16
	1.84
	37.74

	GD
	0.32
	5.50
	0.014
	0.64
	75.17
	7.94
	0.16
	1.66
	35.24

	HN
	0.23
	4.25
	0.011
	0.60
	31.86
	4.56
	0.14
	1.60
	31.72





[bookmark: _Hlk215773957]Table S3. Incubation temperatures applied to each paddy soil during the 28-day pre-incubation
	Province
	Ambient temperature (AT, °C)
	Elevated temperature (ET, °C)

	Heilongjiang
	5
	9

	Shandong
	14
	18

	Jiangsu
	16
	20

	Zhejiang
	18
	22

	Guangdong
	22
	26

	Hainan
	25
	29




Table S4. Primer sets and thermal profile for qPCR analysis
	Gene
	Primer
	Sequence 5’-3’
	Thermal cycling conditions 
	Reference

	nirS
	nirS-cd3aF
	GTSAACGTSAAGGARACSGG
	94 °C for 2 min - × 1 cycle; 94 °C for 30 s, 51 °C for 1 min, 72 °C for 1 min - × 35 cycles; 72 °C for 10min
	[1]

	
	nirS-R3cd
	GASTTCGGRTGSGTCTTGA
	
	

	nirK
	nirK-FlaCu
	ATCATGGTSCTGCCGCG
	94 °C for 3 min - × 1 cycle; 94 °C for 30 s, 57 °C for 1 min, 73 °C for 1 min - × 35 cycles; 75 °C for 10min
	[2]

	
	nirK-R3Cu-GCb
	GCCTCGATCAGRTTGTGGTT
	
	

	Fungal nirK
	nirKfF
	TACGGGCTCATGtaygtnsarcc
	95°C, 5 min- × 1 cycle; 95°C for 30 s, 61.5°C for 30 s, 72°C for 15 s- × 35 cycle; 72°C for 10 min- × 1 cycle;
	[3]

	
	nirKfR
	AGGAATCCCACAscnccyttntc
	
	

	nosZ Ⅰ
	nosZⅠF
	GGCAARCTVTCDCCVAC
	95 °C for 2 min - × 1 cycle; 95 °C for 45 s, 53 °C for 45 s, 72 °C for 1min - × 35 cycles; 72 °C for 7min
	[4]

	
	nosZⅠR
	AVCGGTCYTTVGAGAAYTT
	
	

	nosZ Ⅱ 
	nosZ-Ⅱ-F
	CTIGGICCIYTKCAYAC
	95 °C for 5 min - × 1 cycle; 95 °C for 30 s, 54 °C for 60 s, 72 °C for 1min - × 35 cycles；72 °C for 10min
	[5]

	
	nosZ-Ⅱ-R
	GCIGARCARAAITCBGTRC
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