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Table S1 Sample site information of cropland and forest.  
	
	Sample site
	Longitude
	Latitude
	Altitude
	Temperature
	Precipitation

	Cropland
	Dushan
	107°60’E
	25°95’N
	1024 m
	14.61 ℃
	1338.21 mm

	
	Wuming
	108°05’E
	23°41’N
	747 m
	21.20 ℃
	1505.51 mm

	Forest
	Dushan
	107°59’E
	25°97’N
	1024 m
	14.69 ℃
	1371.85 mm

	
	Wuming
	108°22’E
	23°33’N
	747 m
	20.86 ℃
	1563.80 mm




Table S2 Dominant species of the two land-use types along the study sites.
	Plot
	Land-use type
	Dominant species (Important value > 5)

	[bookmark: OLE_LINK9]Dushan
	Forest
	Clausena dunniana; Platycarya strobilacea; Quercus phillyreoides; Celtis biondii;Carpinus pubescens; Celtis julianae

	
	
	Clethra kaipoensis; Fagus longipetiolata; Acer davidii; Acer oliverianum

	
	Cropland
	Zea mays (L.)

	Nanning
	Forest
	Zenia insignis; Alchornea trewioides; Diospyros siderophylla; Garuga forrestii

	
	
	Corylopsis multiflora; Castanopsis fargesii; Skimmia arborescens; Helicia reticulata

	
	Cropland
	Zea mays (L.)





Table S3 Primers sequences applied for real time quantitative PCR and Miseq sequencing 
	Gene
	 Primer#
	Primer sequence*（5’-3’）
	Thermal profile
	Length（bp）
	References
	Items

	p450nor
	P450nor-F
P450nor-R
	DTTTGTYGAYATGGATSCYCC
TCATGTTBACCATRGTNGCRT
	96 ℃, 5 min; 45 cycles of 94 ℃ for 15 s, 50 ℃ for 30 s, 72 ℃ for 45 s; 95 ℃ for 15 s.
	635bp
	(Chen and Shi, 2017)
	qPCR

	




Fungi nirK
	fnirK2F
	GTYCAYATYGCYAACGGSATGTACGG
	96 ℃, 5 min; 45 cycles of 94 ℃ for 15 s, 50 ℃
for 30 s, 72 ℃ for 45 s.
	468bp
	(Long et al., 2015)
	qPCR, RT-PCR

	
	fnirK1R
	GCRTGRTCNACMAGNGTRCGTCCC
	
	
	
	

	
	nirkfF
	TACGGGCTCATGTAYGTNSARCC
	95 ℃, 3 min; 35 cycles of 95 ℃ for 45 s, 53 ℃ for 30 s, 72 ℃ for 50 s; 72 ℃ for 5 min.

	480bp
	(Wei et al., 2015)
	[bookmark: OLE_LINK7]Miseq sequencing 

	
	nirKfR
	AGGAATCCCACASCNCCYTTNTC
	
	480bp
	
	


Note: # Upstream and downstream primers are labeled F and R, respectively. *K = G or T; S = G or C. qPCR: real time quantitative PCR.



Table S4 Soil physical, chemical, and biological properties under different land use types in the karst regions of southwest China.
	Variables
	Cropland
	Forest
	p value

	SWC (%)
	23.82 (1.98)
	47.68 (4.68)
	< 0.001

	Clay (%)
	36.82 (6.45)
	14.68 (3.10)
	= 0.007

	Silt (%)
	54.16 (5.50)
	56.96 (3.93)
	= 0.684

	Sand (%)
	9.02 (1.30)
	17.32 (3.06)
	= 0.025

	pH (H2O)
	5.15 (0.14)
	6.15 (0.30)
	= 0.006

	SOC (g kg−1)
	24.68 (2.01)
	62.33 (4.84)
	< 0.001

	TN (g kg−1)
	2.02 (0.11)
	4.90 (0.27)
	< 0.001

	TP (g kg−1)
	0.95 (0.12)
	0.68 (0.12)
	= 0.130

	DOC (mg kg−1)
	231.45 (15.90)
	465.62 (60.24)
	= 0.003

	AVP (mg kg−1)
	103.90 (26.97)
	39.83 (12.47)
	= 0.042

	NO3−-N (mg kg−1)
	19.87 (2.33)
	50.95 (12.49)
	= 0.031

	NH4+-N (mg kg−1)
	12.06 (2.53)
	3.75 (1.58)
	= 0.011

	MBC (mg kg−1)
	288.38 (47.62)
	1105.11 (129.51)
	< 0.001

	MBN (mg kg−1)
	39.86 (6.73)
	150.95 (15.39)
	< 0.001

	MBP (mg kg−1)
	38.34 (9.58)
	62.51 (8.74)
	= 0.076

	Caexe (cmol kg−1)
	6.51 (1.25)
	20.83 (6.15)
	= 0.042

	Mgexe (cmol kg−1)
	1.28 (0.44)
	3.23 (1.10)
	= 0.122

	Soil texture (USDA)
	Silty Clay Loam
	Silty Loam
	


Note: SWC, soil moisture content; SOC, soil organic carbon; TN, soil total nitrogen; TP, soil total phosphorus; DOC, soil soluble organic carbon; AVP, soil available phosphorus; NO3—-N, soil nitrate nitrogen; NH4+-N, soil ammonia nitrogen; MBC, microbial biomass carbon; MBN, microbial biomass nitrogen; MBP, microbial biomass phosphorus; Caexe, soil exchanged Ca2+; Mgexe, soil exchanged Mg2+. Standard errors are in parentheses.

Table S5 The abundance of p450nor, fungal nirK and fungal nirK transcripts between cropland and forest.
	
	p450nor
	Fungal nirK
	Fungal nirK transcripts

	Cropland
	5.29 × 108 copies g-1
	2.61 × 109 copies g-1
	3.45 × 108 copies g-1

	Forest
	9.05 × 108 copies g-1
	7.72 × 109 copies g-1
	2.46 × 108 copies g-1

	p value
	0.119
	≤ 0.001***
	0.203


* Represent significant differences at p ≤ 0.05. 


Table S6 Relative abundance and independent samples t-tests of the predominant genera of nirK between forest and cropland.
	Genus
	Cropland 
	Forest 
	p

	Fusarium
	21.44%
	30.22%
	0.029*

	Paraisaria
	33.10%
	10.88%
	0.040*

	Trichoderma
	5.96%
	25.78%
	0.020*

	Actinomucor
	21.81%
	0.35%
	0.056

	Chaetomium
	14.64%
	2.20%
	0.037*

	Chloridium
	1.95%
	13.38%
	0.021*

	Aspergillus
	0.53%
	9.02%
	0.016*

	Phialocephala
	0.23%
	7.04%
	0.088


* Represent significant differences at p < 0.05.



Table S7 Relative abundance and independent samples t-tests of the predominant species of nirK between forest and cropland.
	Species
	Cropland 
	Forest 
	p

	Paraisaria heteropoda
	35.33%
	10.88%
	0.028*

	Actinomucor elegans
	21.76%
	0.38%
	0.081

	Trichoderma piluliferum
	5.11%
	17.47%
	0.049*

	Fusarium tonkinense
	1.08%
	14.51%
	0.128

	Chaetomium globosum
	13.54%
	2.40%
	0.044*

	Fusarium solani
	5.04%
	9.84%
	0.109

	Chloridium sp. MIAE 1074
	1.60%
	12.33%
	0.020*

	Fusarium oxysporum
	12.66%
	0.90%
	0.025*

	Trichoderma asperellum
	0.71%
	8.29%
	0.255

	Phialocephala xalapensis
	0.21%
	7.04%
	0.088

	Others
	3.05%
	16.28%
	0.004*


* Represent significant differences at p < 0.05.

Table S8 α-diversities of fungal nirK genes over cropland and forest.
	
	Shannon
	Simpson
	Observed_species
	Coverage
	Chao1
	Pielou_e

	Cropland
	3.613 ± 0.398a
	0.732 ± 0.057a
	444.783 ± 47.521b
	0.996 ± 0.000a
	539.679 ± 52.946b
	0.408 ± 0.039a

	Forest
	4.800 ± 0.462a
	0.846 ± 0.043a
	739.700 ± 117.662a
	0.993 ± 0.001b
	932.153 ± 158.737a
	0.505 ± 0.038a


Values are means ± standard errors (n = 3). Different lower-case letters denote significant difference at p < 0.05 level among different inhibition treatments.




Table S9 Relative contribution of bacteria and fungi to soil N2O emissions under different land use types. 
	
	Bacteria 
	Fungi 
	p

	Cropland
	18.78%
	28.70%
	<0.001***

	Forest
	21.19%
	35.40%
	<0.001***


* Represent significant differences at p < 0.05.
***p < 0.001


Table S10 The N2O flux of different inhibition treatments under cropland and forest. 
	
	Incubation time (h)
	Control
	Streptomycin
	Cycloheximide
	Both
	IAR

	Cropland

	0
	0.00±0.00a
	0.00±0.00a
	0.00±0.00a
	0.00±0.00a
	1.14±0.08a

	
	12
	21.71±0.95a
	18.83±0.46ab
	16.49±1.70bc
	14.24±1.75c
	

	
	24
	66.95±1.72a
	49.33±6.34b
	47.91±3.92b
	39.85±3.83b
	

	
	36
	41.80±9.04b
	65.36±1.61a
	74.05±10.96a
	62.03±6.38ab
	

	
	48
	48.37±5.36bc
	75.26±3.70a
	38.97±7.41c
	63.70±1.40ab
	

	Forest

	0
	0.56±0.16a
	0.44±0.10a
	0.49±0.12a
	0.47±0.17a
	1.14±0.09a

	
	12
	38.04±3.72a
	29.70±0.28b
	24.59±0.24c
	22.62±0.12c
	

	
	24
	108.27±10.76a
	86.95±5.07b
	67.92±5.65c
	59.66±4.55c
	

	
	36
	229.45±2.75a
	172.58±9.17b
	142.13±15.83c
	102.15±6.98d
	

	
	48
	210.89±28.71a
	181.78±10.85ab
	158.65±28.09bc
	120.44±2.67c
	


Values are means ± standard errors (n = 3). Different lower-case letters denote significant difference at p < 0.05 level among different inhibition treatments.


Table S11
The results of the Pearson correlation analysis between the relative contribution of denitrifying fungal nirK to N2O emission and soil physicochemical and microbial properties over cropland and forest.
	Variables
	N2O emission 
(Cropland)
	N2O emission 
(Forest)

	SWC (%)
	-0.018
	-0.572

	Clay (%)
	-0.588*
	-0.710**

	Silt (%)
	0.542
	0.400

	Sand (%)
	0.632*
	0.806**

	pH (H2O)
	-0.374
	0.559

	SOC (g kg−1)
	0.060
	-0.428

	TN (g kg−1)
	0.023
	0.557

	TP (g kg−1)
	0.035
	-0.526

	DOC (mg kg−1)
	-0.337
	-0.421

	AVP (mg kg−1)
	0.234
	-0.633*

	NO3−-N (mg kg−1)
	-0.494
	0.815**

	NH4+-N (mg kg−1)
	-0.450
	0.709**

	MBC (mg kg−1)
	0.469
	-0.141

	MBN (mg kg−1)
	0.373
	0.019

	MBP (mg kg−1)
	-0.255
	0.039

	Caexe (cmol kg−1)
	0.116
	0.859**

	Mgexe (cmol kg−1)
	0.241
	0.169


* Represent significant differences at p ≤ 0.05. 
** Represent significant differences at p ≤ 0.01.

Table S12
[bookmark: OLE_LINK31][bookmark: OLE_LINK1][bookmark: OLE_LINK25]The results of the Pearson correlation analysis between the abundance of denitrifying fungal nirK and soil physicochemical and microbial properties over cropland and forest.
	Variables
	Cropland
	Forest

	[bookmark: OLE_LINK28]SWC (%)
	0.121
	-0.537

	Clay (%)
	0.254
	-0.259

	Silt (%)
	-0.213
	0.487

	Sand (%)
	-0.359
	0.468

	pH (H2O)
	0.473
	0.457

	SOC (g kg−1)
	0.237
	0.122

	TN (g kg−1)
	-0.067
	0.183

	TP (g kg−1)
	-0.760**
	-0.624*

	DOC (mg kg−1)
	-0.188
	-0.314

	AVP (mg kg−1)
	0.080
	-0.232

	NO3−-N (mg kg−1)
	0.054
	0.321

	NH4+-N (mg kg−1)
	-0.603*
	0.220

	MBC (mg kg−1)
	-0.038
	0.481

	MBN (mg kg−1)
	-0.269
	0.448

	MBP (mg kg−1)
	0.159
	0.547

	Caexe (cmol kg−1)
	0.424
	0.629*

	Mgexe (cmol kg−1)
	0.281
	0.509


* Represent significant differences at p ≤ 0.05. 
** Represent significant differences at p ≤ 0.01.

Table S13
The results of the Pearson correlation analysis between the relative abundance of dominant genus and soil physicochemical and microbial properties over cropland and forest.
	
	Genus
	SWC (%)
	Clay (%)
	Silt 
(%)
	Sand (%)
	pH (H2O)
	SOC 
(g kg−1)
	TN 
(g 
kg−1)
	TP 
(g kg−1)
	DOC (mg kg−1)
	AVP (mg kg−1)
	NO3−-N (mg kg−1)
	NH4+-N (mg kg−1)
	MBC (mg kg−1)
	MBN (mg kg−1)
	MBP (mg kg−1)
	Caexe (cmol kg−1)
	Mgexe (cmol kg−1)

	Cropland
	Fusarium
	0.268
	-0.422
	0.468
	0.117
	-0.054
	0.394
	0.020
	-0.317
	-0.332
	0.003
	-0.281
	-0.484
	0.312
	0.038
	0.322
	0.389
	0.887
**

	
	Paraisaria
	-0.213
	-0.643*
	0.612*
	0.605*
	-0.395
	-0.297
	-0.237
	0.661*
	-0.532
	0.103
	-0.439
	0.108
	0.235
	0.340
	-0.348
	-0.072
	-0.182

	
	Trichoderma
	0.577*
	-0.420
	0.430
	0.269
	-0.186
	0.549
	0.302
	0.096
	-0.303
	0.355
	-0.642*
	0.357
	0.342
	0.036
	0.438
	-0.143
	0.037

	
	Actinomucor
	-0.444
	0.851
**
	-0.844
**
	-0.656*
	0.390
	-0.355
	-0.042
	-0.330
	0.619*
	-0.404
	0.795
**
	0.014
	-0.496
	-0.185
	-0.115
	0.115
	-0.208

	
	Chaetomium
	0.705*
	-0.136
	0.117
	0.179
	-0.104
	0.554
	0.349
	-0.057
	0.049
	0.572
	-0.453
	0.260
	0.188
	-0.213
	0.133
	-0.531
	-0.286

	
	Chloridium
	0.690*
	-0.041
	0.032
	0.065
	0.097
	0.465
	0.196
	0.042
	0.051
	0.176
	-0.144
	0.027
	0.098
	-0.127
	0.795
**
	-0.258
	-0.193

	
	Aspergillus
	-0.087
	0.568
	-0.588*
	-0.334
	0.228
	-0.312
	-0.339
	-0.190
	0.228
	0.212
	0.538
	0.309
	-0.468
	-0.315
	-0.256
	-0.127
	-0.363

	
	Phialocephala
	0.314
	-0.259
	0.237
	0.283
	0.075
	0.660*
	0.518
	-0.127
	-0.243
	0.202
	-0.399
	-0.162
	0.647*
	0.496
	0.794
**
	0.477
	0.381

	Forest
	Fusarium
	-0.128
	-0.301
	0.190
	0.475
	0.252
	-0.371
	0.436
	-0.181
	-0.350
	-0.311
	0.380
	0.425
	0.018
	-0.135
	-0.122
	0.462
	-0.003

	
	Paraisaria
	0.127
	0.603*
	0.172
	-0.041
	-0.176
	0.253
	0.000
	0.092
	0.386
	0.374
	-0.384
	-0.250
	0.399
	-0.002
	0.133
	-0.070
	0.011

	
	Trichoderma
	-0.461
	-0.230
	0.421
	0.233
	0.361
	-0.218
	0.216
	-0.218
	-0.250
	-0.391
	0.152
	-0.102
	0.047
	0.125
	0.289
	0.376
	0.501

	
	Actinomucor
	-0.135
	-0.296
	0.102
	0.544
	0.168
	-0.121
	0.180
	-0.191
	0.127
	-0.172
	0.469
	0.831
**
	-0.315
	-0.060
	-0.059
	0.398
	-0.039

	
	Chaetomium
	-0.369
	-0.207
	0.286
	0.519
	0.398
	0.099
	0.372
	-0.220
	-0.071
	-0.302
	0.270
	0.594
	0.180
	0.332
	0.316
	0.638*
	0.354

	
	Chloridium
	0.592*
	0.314
	-0.593*
	-0.611*
	-0.506
	0.293
	-0.649*
	0.281
	0.414
	0.588*
	-0.309
	-0.262
	-0.267
	-0.122
	-0.353
	-0.795**
	-0.609*

	
	Aspergillus
	0.009
	0.105
	-0.741
**
	-0.723
**
	0.176
	-0.066
	-0.463
	0.594*
	-0.254
	-0.349
	-0.411
	-0.190
	-0.112
	0.322
	-0.151
	-0.441
	0.064

	
	Phialocephala
	0.412
	0.056
	-0.168
	-0.268
	-0.668*
	0.613*
	-0.340
	-0.018
	0.487
	0.705*
	-0.100
	-0.206
	-0.152
	-0.201
	-0.053
	-0.516
	-0.406



* Represent significant differences at p ≤ 0.05. 
** Represent significant differences at p ≤ 0.01.


[image: 真菌-排放通量。7.21（1）]
Fig. S1. Temporal dynamics of N2O flux in different inhibition treatments of cropland (A) and forest (B) during incubation for 48 hours. Soil microcosms were amended with a control (sterilized water), streptomycin, cycloheximide, and both streptomycin and cycloheximide. Different lowercase letters denote a significant difference at p < 0.05 among different treatments. "ns" means no significant difference.
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