Paddy-upland rotation regimes shape soil microbial communities and functional traits
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[bookmark: OLE_LINK4]Table S1 The soil NH4+-N (mg kg-1) and NO3--N (mg kg-1) content during the winter season.
	Treatments
	R-W
	R-R
	R-H
	R-B
	R-F
	R-Fa

	NH4+-N 
	9.25 b
	15.19 a
	7.05 b
	7.94 b
	4.77 b
	4.82 b

	NO3--N 
	29.08 bc
	144.28 a
	5.82 c
	80.64 b
	5.06 c
	31.26 bc




Table S2 Statistical results for the microbial comparisons (relative abundance of soil bacteria and fungi at the phylum level).
	
	Groups with difference
	Taxa with difference
	Relative abundance (mean)
	p value

	
	
	
	group 1
	group 2
	

	Bacteria
	Rice season
	R-H − R-B
	Bacteroidota
	0.0566
	0.0362
	0.0268

	
	
	R-F − R-Fa
	Nitrospinota
	0.0000
	0.0001
	0.0268

	
	Winter season
	R-W − R-R
	Planctomycetota
	0.0155
	0.0110
	0.0255

	
	
	R-R − R-H
	Bacteroidota
	0.0220
	0.0293
	0.0447

	
	
	
	Planctomycetota
	0.0110
	0.0167
	0.0330

	
	
	R-R − R-Fa
	Bacteroidota
	0.0220
	0.0316
	0.0302

	
	
	
	Planctomycetota
	0.0110
	0.0180
	0.0069

	
	
	R-H − R-B
	Myxococcota
	0.0350
	0.0294
	0.0251

	
	
	R-B − R-F
	Myxococcota
	0.0294
	0.0345
	0.0276

	
	
	R-B − R-Fa
	Planctomycetota
	0.0129
	0.0180
	0.0123

	Fungi
	Rice season
	R-W − R-Fa
	Ascomycota
	0.5269
	0.6423
	0.0138

	
	
	
	Mortierellomycota
	0.3902
	0.2903
	0.0430

	
	
	
	Basidiomycota
	0.0098
	0.0018
	0.0294

	
	
	
	Aphelidiomycota
	0.0001
	0.0000
	0.0069

	
	
	R-R − R-B
	Mortierellomycota
	0.3260
	0.4690
	0.0232

	
	
	R-R − R-Fa
	Basidiomycota
	0.0072
	0.0018
	0.0402

	
	
	
	Rozellomycota
	0.0002
	0.0001
	0

	
	
	R-H − R-Fa
	Ascomycota
	0.5480
	0.6423
	0.0155

	
	
	R-B − R-Fa
	Ascomycota
	0.4436
	0.6423
	0.0065

	
	
	
	Mortierellomycota
	0.4690
	0.2903
	0.0142

	
	Winter season
	R-W − R-R
	Ascomycota
	0.5868
	0.8456
	0.0145

	
	
	
	Mortierellomycota
	0.2071
	0.0594
	0.0080

	
	
	R-W − R-H
	Monoblepharomycota
	0.0018
	0.0008
	0.0164

	
	
	R-W − R-F
	Mortierellomycota
	0.2071
	0.0916
	0.0426

	
	
	R-W − R-Fa
	Mortierellomycota
	0.2071
	0.1245
	0.0328

	
	
	R-R − R-H
	Mortierellomycota
	0.0594
	0.1411
	0.0265

	
	
	R-R-R-B
	Mortierellomycota
	0.0594
	0.1589
	0.0092

	
	
	R-R-R-F
	Mucoromycota
	0.0002
	0.0010
	0.0332

	
	
	R-R − R-Fa
	Mortierellomycota
	0.0594
	0.1245
	0.0241

	
	
	R-H − R-B
	Monoblepharomycota
	0.0008
	0.0031
	0.0353

	
	
	
	Rozellomycota
	0.0002
	0.0009
	0.0089

	
	
	R-H-R-Fa
	Aphelidiomycota
	0.0000
	0.0001
	0

	
	
	R-B − R-F
	Rozellomycota
	0.0009
	0.0001
	0

	
	
	R-B − R-Fa
	Mortierellomycota
	0.1589
	0.1245
	0.0172

	
	
	
	Aphelidiomycota
	0.0000
	0.0001
	0

	
	
	R-F − R-Fa
	Aphelidiomycota
	0.0000
	0.0001
	0.0232


Note: The table only displays the phyla that appeared in Fig. 2 and showed differences between the treatments. R-W, rice-wheat; R-R, rice-rape; R-H, rice-hairy vetch; R-B, rice-barley; R-F, rice-faba bean; R-Fa, rice-fallow.

Table S3 Statistical results for the microbial comparisons (relative abundance of soil bacteria and fungi at the genus level).
	
	Groups with difference
	Taxa with difference
	Relative abundance (mean)
	p value

	
	
	
	group 1
	group 2
	

	Bacteria
	Rice season
	R-W − R-R
	UTCFX1
	0.0584
	0.0411
	0.0311

	
	
	
	Rhodanobacter
	0.0099
	0.0153
	0.0002

	
	
	
	Ellin6067
	0.0051
	0.0074
	0.0335

	
	
	
	Nitrosospira
	0.0031
	0.0040
	0.0115

	
	
	R-W − R-H
	Luteimonas
	0.0220
	0.0308
	0.0299

	
	
	R-W − R-F
	Ellin6067
	0.0051
	0.0074
	0.0419

	
	
	
	Terracidiphilus
	0.0026
	0.0034
	0.0321

	
	
	R-R − R-H
	Luteimonas
	0.0181
	0.0308
	0.0354

	
	
	
	Rhodanobacter
	0.0153
	0.0072
	0.0167

	
	
	
	Candidatus_Koribacter
	0.0142
	0.0095
	0.0211

	
	
	
	Nitrosospira
	0.0040
	0.0026
	0.0496

	
	
	R-R − R-B
	UTCFX1
	0.0411
	0.0573
	0.0135

	
	
	
	JGI_0001001-H03
	0.0033
	0.0048
	0.0319

	
	
	R-R − R-F
	Rhodanobacter
	0.0153
	0.0110
	0.0035

	
	
	R-R − R-Fa
	Rhodanobacter
	0.0153
	0.0087
	0.0413

	
	
	R-H − R-B
	Anaerolinea
	0.0090
	0.0126
	0.0212

	
	
	
	Candidatus_Koribacter
	0.0095
	0.0123
	0.0226

	
	
	
	Haliangium
	0.0061
	0.0049
	0.0438

	
	
	R-H − R-Fa
	Luteimonas
	0.0308
	0.0240
	0.0239

	
	
	
	Phenylobacterium
	0.0037
	0.0031
	0.0343

	
	
	R-F − R-Fa
	Phenylobacterium
	0.0041
	0.0031
	0.0311

	
	Winter season
	R-W − R-R
	Rhodanobacter
	0.0143
	0.0404
	0.0040

	
	
	
	Candidatus_Udaeobacter
	0.0145
	0.0084
	0.0091

	
	
	
	Candidatus_Koribacter
	0.0106
	0.0096
	0.0462

	
	
	
	Phenylobacterium
	0.0031
	0.0020
	0.0007

	
	
	
	JGI_0001001-H03
	0.0028
	0.0019
	0.0491

	
	
	R-W − R-H
	Bryobacter
	0.0163
	0.0146
	0.0297

	
	
	
	RB41
	0.0079
	0.0095
	0.0046

	
	
	
	Haliangium
	0.0088
	0.0111
	0.0241

	
	
	R-W − R-B
	Rhodanobacter
	0.0143
	0.0284
	0.0395

	
	
	R-W − R-F
	Nitrosospira
	0.0043
	0.0030
	0.0318

	
	
	R-W − R-Fa
	Haliangium
	0.0088
	0.0101
	0.0044

	
	
	
	Nitrosospira
	0.0043
	0.0030
	0.0281

	
	
	
	Flavobacterium
	0.0011
	0.0034
	0.0190

	
	
	R-R − R-H
	Rhodanobacter
	0.0404
	0.0104
	0.0048

	
	
	
	Candidatus_Solibacter
	0.0115
	0.0160
	0.0224

	
	
	
	Candidatus_Udaeobacter
	0.0084
	0.0140
	0.0359

	
	
	
	Gemmatimonas
	0.0091
	0.0128
	0.0377

	
	
	
	Ellin6067
	0.0069
	0.0099
	0.0370

	
	
	
	Arenimonas
	0.0023
	0.0038
	0.0414

	
	
	
	Phenylobacterium
	0.0020
	0.0034
	0.0011

	
	
	
	JGI_0001001-H03
	0.0019
	0.0032
	0.0202

	
	
	R-R − R-B
	Candidatus_Koribacter
	0.0096
	0.0108
	0.0369

	
	
	
	Flavisolibacter
	0.0023
	0.0035
	0.0207

	
	
	
	Reyranella
	0.0030
	0.0040
	0.0437

	
	
	
	JGI_0001001-H03
	0.0019
	0.0029
	0.0376

	
	
	R-R − R-F
	Rhodanobacter
	0.0404
	0.0095
	0.0051

	
	
	
	Candidatus_Udaeobacter
	0.0084
	0.0137
	0.0116

	
	
	
	Gemmatimonas
	0.0091
	0.0123
	0.0380

	
	
	
	Nitrosospira
	0.0051
	0.0030
	0.0456

	
	
	
	Arenimonas
	0.0023
	0.0035
	0.0350

	
	
	
	Phenylobacterium
	0.0020
	0.0035
	0.0059

	
	
	
	Lysobacter
	0.0008
	0.0014
	0.0215

	
	
	R-R − R-Fa
	Rhodanobacter
	0.0404
	0.0107
	0.0039

	
	
	
	Nitrosospira
	0.0051
	0.0030
	0.0481

	
	
	
	Flavisolibacter
	0.0023
	0.0042
	0.0354

	
	
	
	Arenimonas
	0.0023
	0.0037
	0.0295

	
	
	
	Phenylobacterium
	0.0020
	0.0032
	0.0123

	
	
	R-H − R-B
	Rhodanobacter
	0.0104
	0.0284
	0.0216

	
	
	
	Candidatus_Solibacter
	0.0160
	0.0133
	0.0439

	
	
	
	Haliangium
	0.0111
	0.0080
	0.0201

	
	
	
	Ellin6067
	0.0099
	0.0075
	0.0095

	
	
	R-H − R-Fa
	Candidatus_Solibacter
	0.0160
	0.0131
	0.0396

	
	
	R-B − R-F
	Rhodanobacter
	0.0284
	0.0095
	0.0233

	
	
	
	Nitrosospira
	0.0055
	0.0030
	0.0399

	
	
	R-B − R-Fa
	Rhodanobacter
	0.0284
	0.0107
	0.0233

	
	
	
	Haliangium
	0.0080
	0.0101
	0.0122

	
	
	
	Nitrosospira
	0.0055
	0.0030
	0.0340

	
	
	
	Pajaroellobacter
	0.0017
	0.0024
	0.0354

	Fungi
	Rice season
	R-W − R-R
	Gibberella
	0.0010
	0.0025
	0.0248

	
	
	
	Gelasinospora
	0.0011
	0.0022
	0.0004

	
	
	R-W − R-H
	Fusarium
	0.0420
	0.0691
	0.0228

	
	
	
	Gibellulopsis
	0.0019
	0.0250
	0.0053

	
	
	R-W − R-B
	Bullera
	0.0001
	0.0002
	0.0265

	
	
	R-W − R-F
	Talaromyces
	0.0039
	0.0016
	0.0254

	
	
	R-W − R-Fa
	unidentified_Helotiales_sp
	0.0332
	0.0031
	0.0373

	
	
	
	Sporobolomyces
	0.0002
	0.0000
	0.0208

	
	
	
	Pyrenochaetopsis
	0.0006
	0.0002
	0.0202

	
	
	R-R − R-H
	Gibellulopsis
	0.0088
	0.0250
	0.0300

	
	
	
	Gelasinospora
	0.0022
	0.0013
	0.0015

	
	
	R-R − R-B
	Mortierella
	0.3259
	0.4688
	0.0413

	
	
	
	Gibberella
	0.0025
	0.0009
	0.0144

	
	
	
	Bullera
	0.0000
	0.0002
	0.0023

	
	
	R-R − R-F
	Ciliophora
	0.0420
	0.0154
	0.0360

	
	
	
	Neonectria
	0.0057
	0.0014
	0.0274

	
	
	R-R − R-Fa
	Ciliophora
	0.0420
	0.0162
	0.0263

	
	
	
	Gibberella
	0.0025
	0.0008
	0.0100

	
	
	
	Gelasinospora
	0.0022
	0.0010
	0.0332

	
	
	R-H − R-B
	Torula
	0.2209
	0.1173
	0.0450

	
	
	
	Fusarium
	0.0691
	0.0456
	0.0362

	
	
	
	Gibellulopsis
	0.0250
	0.0018
	0.0042

	
	
	
	unidentified_Chytridiomycetes_sp
	0.0001
	0.0008
	0.0013

	
	
	
	Bullera
	0.0001
	0.0002
	0.0030

	
	
	R-H − R-F
	Fusarium
	0.0691
	0.0424
	0.0271

	
	
	
	Gibellulopsis
	0.0250
	0.0021
	0.0085

	
	
	
	unidentified_Chytridiomycetes_sp
	0.0001
	0.0003
	0.0113

	
	
	
	Pseudogymnoascus
	0.0007
	0.0016
	0.0262

	
	
	R-H − R-Fa
	unidentified_Helotiales_sp
	0.0111
	0.0031
	0.0242

	
	
	
	Gibellulopsis
	0.0250
	0.0008
	0.0031

	
	
	
	Fusicolla
	0.0167
	0.0085
	0.0400

	
	
	
	Gibberella
	0.0017
	0.0008
	0.0479

	
	
	
	Pyrenochaetopsis
	0.0012
	0.0002
	0.0380

	
	
	R-B − R-F
	Pseudothielavia
	0.0963
	0.0444
	0.0337

	
	
	
	unidentified_Chytridiomycetes_sp
	0.0008
	0.0003
	0.0108

	
	
	
	Bullera
	0.0002
	0.0000
	0.0066

	
	
	R-B − R-Fa
	Mortierella
	0.4688
	0.2901
	0.0239

	
	
	
	Torula
	0.1173
	0.3235
	0.0128

	
	
	
	unidentified_Helotiales_sp
	0.0206
	0.0031
	0.0414

	
	
	
	Bullera
	0.0002
	0.0000
	0.0022

	
	
	R-F − R-Fa
	Conocybe
	0.0004
	0.0001
	0.0487

	
	
	
	Sporobolomyces
	0.0001
	0.0000
	0.0028

	
	
	
	Pseudogymnoascus
	0.0016
	0.0006
	0.0368

	
	Winter season
	R-W − R-R
	Monographella
	0.0019
	0.4198
	0.0018

	
	
	
	Bipolaris
	0.0006
	0.0236
	0.0341

	
	
	
	Mortierella
	0.2067
	0.0591
	0.0135

	
	
	
	Conocybe
	0.0003
	0.0001
	0.0062

	
	
	
	Fusarium
	0.0582
	0.0398
	0.0131

	
	
	
	Blumeria
	0.0434
	0.0014
	0.0009

	
	
	
	Coprinellus
	0.0000
	0.0002
	0.0256

	
	
	
	unidentified_Helotiales_sp
	0.0078
	0.0024
	0.0209

	
	
	R-W − R-H
	Monographella
	0.0019
	0.1241
	0.0262

	
	
	
	Mortierella
	0.2067
	0.1029
	0.0128

	
	
	
	Blumeria
	0.0434
	0.0012
	0.0020

	
	
	
	Gibellulopsis
	0.0010
	0.0292
	0.0058

	
	
	
	unidentified_Helotiales_sp
	0.0078
	0.0036
	0.0473

	
	
	R-W − R-B
	Gibberella
	0.0015
	0.0039
	0.0466

	
	
	
	Paraphoma
	0.0001
	0.0000
	0.0039

	
	
	R-W − R-F
	Monographella
	0.0019
	0.2249
	0.0009

	
	
	
	Bipolaris
	0.0006
	0.1460
	0.0482

	
	
	
	Mortierella
	0.2067
	0.0824
	0.0280

	
	
	
	unidentified_Mortierellomycotina
	0.0002
	0.0091
	0.0230

	
	
	
	Blumeria
	0.0434
	0.0057
	0.0074

	
	
	
	Gibellulopsis
	0.0010
	0.0015
	0.0465

	
	
	R-W − R-Fa
	Mortierella
	0.2067
	0.1243
	0.0393

	
	
	
	Fusarium
	0.0582
	0.0956
	0.0081

	
	
	
	Blumeria
	0.0434
	0.0007
	0.0012

	
	
	
	Gibberella
	0.0015
	0.0057
	0.0488

	
	
	R-R − R-H
	Monographella
	0.4198
	0.1241
	0.0154

	
	
	
	Fusarium
	0.0398
	0.0844
	0.0255

	
	
	
	Torula
	0.0668
	0.0600
	0.0127

	
	
	
	Taeniolella
	0.0112
	0.0243
	0.0180

	
	
	
	Podospora
	0.0024
	0.0045
	0.0009

	
	
	
	Gibellulopsis
	0.0024
	0.0292
	0.0098

	
	
	
	Penicillium
	0.0121
	0.0030
	0.0109

	
	
	
	Neonectria
	0.0019
	0.0049
	0.0357

	
	
	
	Cladorrhinum
	0.0015
	0.0032
	0.0228

	
	
	R-R − R-B
	Monographella
	0.4198
	0.0027
	0.0044

	
	
	
	Bipolaris
	0.0236
	0.0010
	0.0371

	
	
	
	Mortierella
	0.0591
	0.1574
	0.0088

	
	
	
	Fusicolla
	0.0120
	0.0291
	0.0447

	
	
	
	Penicillium
	0.0121
	0.0045
	0.0258

	
	
	
	Talaromyces
	0.0023
	0.0071
	0.0133

	
	
	
	Neonectria
	0.0019
	0.0056
	0.0219

	
	
	
	unidentified_Helotiales_sp
	0.0024
	0.0113
	0.0036

	
	
	R-R − R-F
	Monographella
	0.4198
	0.2249
	0.0334

	
	
	
	unidentified_Mortierellomycotina
	0.0002
	0.0091
	0.0259

	
	
	
	Mucor
	0.0001
	0.0005
	0.0219

	
	
	
	Penicillium
	0.0121
	0.0027
	0.0112

	
	
	R-R − R-Fa
	Monographella
	0.4198
	0.0025
	0.0041

	
	
	
	Bipolaris
	0.0236
	0.0006
	0.0366

	
	
	
	Mortierella
	0.0591
	0.1243
	0.0308

	
	
	
	Fusarium
	0.0398
	0.0956
	0.0028

	
	
	
	Torula
	0.0668
	0.0572
	0.0102

	
	
	
	Fusicolla
	0.0120
	0.0519
	0.0290

	
	
	
	Taeniolella
	0.0112
	0.0391
	0.0221

	
	
	
	Podospora
	0.0024
	0.0089
	0.0009

	
	
	
	Penicillium
	0.0121
	0.0054
	0.0362

	
	
	
	Neonectria
	0.0019
	0.0120
	0.0339

	
	
	R-H − R-B
	Monographella
	0.1241
	0.0027
	0.0269

	
	
	
	Mortierella
	0.1029
	0.1574
	0.0000

	
	
	
	Gibellulopsis
	0.0292
	0.0036
	0.0114

	
	
	
	Gibberella
	0.0014
	0.0039
	0.0427

	
	
	
	Penicillium
	0.0030
	0.0045
	0.0469

	
	
	
	Talaromyces
	0.0035
	0.0071
	0.0147

	
	
	
	unidentified_Helotiales_sp
	0.0036
	0.0113
	0.0050

	
	
	R-H − R-F
	Fusarium
	0.0844
	0.0447
	0.0445

	
	
	
	Taeniolella
	0.0243
	0.0137
	0.0122

	
	
	
	Gibellulopsis
	0.0292
	0.0015
	0.0071

	
	
	
	Cladorrhinum
	0.0032
	0.0018
	0.0309

	
	
	R-H − R-Fa
	Monographella
	0.1241
	0.0025
	0.0296

	
	
	
	Mortierella
	0.1029
	0.1243
	0.0249

	
	
	
	Fusicolla
	0.0153
	0.0519
	0.0312

	
	
	
	Pseudeurotium
	0.0013
	0.0045
	0.0209

	
	
	
	Podospora
	0.0045
	0.0089
	0.0034

	
	
	
	Gibellulopsis
	0.0292
	0.0016
	0.0082

	
	
	
	Gibberella
	0.0014
	0.0057
	0.0431

	
	
	
	Penicillium
	0.0030
	0.0054
	0.0409

	
	
	
	Cladorrhinum
	0.0032
	0.0023
	0.0141

	
	
	R-B − R-F
	Monographella
	0.0027
	0.2249
	0.0000

	
	
	
	Bipolaris
	0.0010
	0.1460
	0.0440

	
	
	
	Mortierella
	0.1574
	0.0824
	0.0321

	
	
	
	unidentified_Mortierellomycotina
	0.0014
	0.0091
	0.0387

	
	
	
	Epicoccum
	0.0021
	0.0004
	0.0374

	
	
	
	Penicillium
	0.0045
	0.0027
	0.0469

	
	
	
	Talaromyces
	0.0071
	0.0029
	0.0146

	
	
	
	Neonectria
	0.0056
	0.0028
	0.0126

	
	
	
	unidentified_Helotiales_sp
	0.0113
	0.0040
	0.0045

	
	
	R-B − R-Fa
	Mortierella
	0.1574
	0.1243
	0.0090

	
	
	
	Fusarium
	0.0493
	0.0956
	0.0231

	
	
	
	Taeniolella
	0.0179
	0.0391
	0.0418

	
	
	
	unidentified_Helotiales_sp
	0.0113
	0.0036
	0.0074

	
	
	R-F − R-Fa
	Monographella
	0.2249
	0.0025
	0.0000

	
	
	
	Bipolaris
	0.1460
	0.0006
	0.0431

	
	
	
	Fusarium
	0.0447
	0.0956
	0.0024

	
	
	
	unidentified_Mortierellomycotina
	0.0091
	0.0002
	0.0227

	
	
	
	Fusicolla
	0.0127
	0.0519
	0.0278

	
	
	
	Taeniolella
	0.0137
	0.0391
	0.0192

	
	
	
	Penicillium
	0.0027
	0.0054
	0.0377


Note: The table only displays the genera that appeared in Fig. 3 and showed differences between the treatments. R-W, rice-wheat; R-R, rice-rape; R-H, rice-hairy vetch; R-B, rice-barley; R-F, rice-faba bean; R-Fa, rice-fallow.

Table S4 Statistical results for the microbial comparisons (Relative abundance of soil bacterial and fungal functions).
	
	
	
	Groups with difference
	Taxa with difference
	Relative abundance (mean)
	p value

	
	
	
	
	
	group 1
	group 2
	

	Bacteria
	Rice season
	level 1
	R-H − R-Fa
	Metabolism
	0.4770
	0.4787
	0.0323

	
	
	level 2
	R-W − R-R
	Genetic Information Processing; Transcription
	0.0181
	0.0182
	0.0289

	
	Winter season
	level 1
	R-B − R-F
	Metabolism
	0.4784
	0.4787
	0.0115

	
	
	level 2
	R-W − R-R
	Metabolism; Biosynthesis of other secondary metabolites
	0.0155
	0.0156
	0.0494

	
	
	
	R-W − R-H
	Metabolism; Energy metabolism
	0.0483
	0.0479
	0.0040

	
	
	
	
	Cellular Processes; Cellular community - prokaryotes
	0.0218
	0.0216
	0.0361

	
	
	
	
	Genetic Information Processing; Transcription
	0.0180
	0.0181
	0.0244

	
	
	
	R-W − R-B
	Organismal Systems; Endocrine system
	0.0083
	0.0082
	0.0231

	
	
	
	R-W − R-F
	Genetic Information Processing; Folding, sorting and degradation
	0.0260
	0.0263
	0.0243

	
	
	
	R-W − R-Fa
	Cellular Processes; Transport and catabolism
	0.0239
	0.0241
	0.0106

	
	
	
	
	Genetic Information Processing; Transcription
	0.0180
	0.0182
	0.0101

	
	
	
	R-R − R-H
	Metabolism; Enzyme families
	0.0282
	0.0290
	0.0464

	
	
	
	R-H − R-B
	Metabolism; Carbohydrate metabolism
	0.1048
	0.1045
	0.0342

	
	
	
	
	Metabolism; Enzyme families
	0.0290
	0.0285
	0.0169

	
	
	
	
	Genetic Information Processing; Transcription
	0.0181
	0.0180
	0.0418

	
	
	
	R-H − R-Fa
	Metabolism; Energy metabolism
	0.0479
	0.0483
	0.0389

	
	
	
	
	Metabolism; Lipid metabolism
	0.0354
	0.0351
	0.0394

	
	
	
	R-B − R-F
	Metabolism; Enzyme families
	0.0285
	0.0289
	0.0346

	
	
	
	
	Genetic Information Processing; Folding, sorting and degradation
	0.0260
	0.0263
	0.0284

	
	
	
	R-B − R-Fa
	Genetic Information Processing; Transcription
	0.0180
	0.0182
	0.0153

	
	
	
	R-F − R-Fa
	Metabolism; Lipid metabolism
	0.0355
	0.0351
	0.0139

	
	
	
	
	Metabolism; Nucleotide metabolism
	0.0324
	0.0327
	0.0127

	
	
	
	
	Cellular Processes; Transport and catabolism
	0.0240
	0.0241
	0.0173

	Fungi
	Rice season
	R-W − R-H
	Plant_Pathogen
	0.0141
	0.0365
	0.0207

	
	
	R-H − R-B
	Plant_Pathogen
	0.0365
	0.0097
	0.0033

	
	
	R-H − R-F
	Animal_Pathogen-Soil_Saprotroph
	0.0007
	0.0016
	0.0385

	
	
	
	Plant_Pathogen
	0.0365
	0.0127
	0.0073

	
	
	
	Undefined_Saprotroph
	0.4284
	0.3268
	0.0179

	
	
	R-B − R-F
	Unassigned
	0.2539
	0.1397
	0.0392

	
	
	R-B − R-Fa
	Endophyte-Plant_Pathogen-Wood_
Saprotroph
	0.1191
	0.3240
	0.0299

	
	
	
	Undefined_Saprotroph
	0.5351
	0.3268
	0.0235

	
	Winter season
	R-W − R-R
	Plant_Pathogen
	0.0572
	0.4617
	0.0316

	
	
	
	Plant_Pathogen-Soil_Saprotroph-Wood_
Saprotroph
	0.0582
	0.0398
	0.0485

	
	
	
	Undefined_Saprotroph
	0.3468
	0.1286
	0.0025

	
	
	R-W − R-H
	Plant_Pathogen
	0.0572
	0.2645
	0.0213

	
	
	
	[bookmark: _GoBack]Undefined_Saprotroph
	0.3468
	0.1947
	0.0080

	
	
	R-W − R-F
	Undefined_Saprotroph
	0.3468
	0.1455
	0.0163

	
	
	R-W − R-Fa
	Plant_Pathogen
	0.0572
	0.0329
	0.0264

	
	
	
	Plant_Pathogen-Soil_Saprotroph-Wood_
Saprotroph
	0.0582
	0.0956
	0.0217

	
	
	R-R − R-H
	Dung_Saprotroph-Endophyte-Litter_
Saprotroph-Undefined_Saprotroph
	0.0024
	0.0045
	0.0005

	
	
	
	Endophyte-Plant_Pathogen-Wood_
Saprotroph
	0.0674
	0.0613
	0.0260

	
	
	
	Plant_Pathogen
	0.4617
	0.0549
	0.0270

	
	
	
	Undefined_Saprotroph
	0.1286
	0.2750
	0.0098

	
	
	R-R − R-Fa
	Dung_Saprotroph-Endophyte-Litter_
Saprotroph-Undefined_Saprotroph
	0.0024
	0.0089
	0.0070

	
	
	
	Endophyte-Plant_Pathogen-Wood_
Saprotroph
	0.0674
	0.0584
	0.0289

	
	
	
	Plant_Pathogen
	0.4617
	0.0329
	0.0281

	
	
	
	Plant_Pathogen-Soil_Saprotroph-Wood_
Saprotroph
	0.0398
	0.0956
	0.0169

	
	
	
	Undefined_Saprotroph
	0.1286
	0.3377
	0.0032

	
	
	R-H − R-B
	Plant_Pathogen
	0.2645
	0.0549
	0.0102

	
	
	R-H − R-Fa
	Dung_Saprotroph-Endophyte-Litter_
Saprotroph-Undefined_Saprotroph
	0.0045
	0.0089
	0.0174

	
	
	
	Plant_Pathogen
	0.2645
	0.0329
	0.0166

	
	
	
	Undefined_Saprotroph
	0.1947
	0.3377
	0.0112

	
	
	
	Plant_Pathogen
	0.0549
	0.3868
	0.0492

	
	
	
	Unassigned
	0.4159
	0.2947
	0.0222

	
	
	R-B − R-Fa
	Lichenized
	0.0003
	0.0006
	0.0069

	
	
	R-F − R-Fa
	Plant_Pathogen
	0.3868
	0.0329
	0.0476

	
	
	
	Plant_Pathogen-Soil_Saprotroph-Wood_
Saprotroph
	0.0447
	0.0956
	0.0078

	
	
	
	Unassigned
	0.2947
	0.4053
	0.0377

	
	
	
	Undefined_Saprotroph
	0.1455
	0.3377
	0.0181


Note: The table only displays the functions that appeared in Fig. 4 and showed differences between the treatments. R-W, rice-wheat; R-R, rice-rape; R-H, rice-hairy vetch; R-B, rice-barley; R-F, rice-faba bean; R-Fa, rice-fallow.


