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Table S1. The basal area, number of stems, and range of ages for each of the woody species within the 1.15 ha forest sampled for fungal communities in Utah, USA.
	Species
	Basal area (m2)
	Tree count
	Age range

	Pinus longaeva
	80.9
	832
	  2 – 1400+

	Picea pungens
	29.8
	419
	2 – 457

	Abies bifolia
	24.3
	2,232
	2 – 219

	Pinus flexilis
	10.1
	421
	2 – 614

	Picea engelmannii
	8.0
	128
	2 – 333

	Populus tremuloides
	6.9
	207
	2 – 254

	Abies concolor
	0.1
	2
	Unknown

	Ribes cereum
	<0.1
	19
	Unknown

	Juniperus communis
	<0.1
	18
	Unknown

	Pseudotsuga menziesii
	<0.1
	3
	2 – 626





Table S2. The number of fungal sequences at each step of the DADA2 quality filtering pipeline. 
	
	Input
	Filtered
	Denoised – Forward
	Denoised – Reverse
	Merged
	Non-chimeric

	Mean
	46,742
	22,272
	21,756
	21,753
	19,428
	18,299

	Standard deviation
	5,411
	3,981
	3,929
	3,940
	3,720
	3,355





Table S3. The component loadings (Comp.1 – Comp.5) of soil nutrients from a principal coordinate analysis at the Utah Forest Dynamics Plot, Utah, USA. 
	Nutrient
	Comp.1
	Comp.2
	Comp.3
	Comp.4
	Comp.5

	Ammonium
	0.54
	-0.18
	-0.19
	
	0.79

	Calcium
	0.55
	
	
	-0.74
	-0.36

	Manganese
	0.30
	0.56
	0.75
	
	

	pH
	0.54
	
	-0.17
	0.65
	-0.47

	Potassium
	
	0.79
	-0.60
	
	

	Variation explained
	57.90
	24.80
	11.60
	3.60
	2.10

	Cumulative variation
	-
	82.70
	94.30
	97.90
	100





Table S4. The proportional sequence abundance (%) and number of amplicon sequence variants (ASVs) for the fungal functional guilds within the Utah Forest Dynamics Plot, Utah, USA. 
	Guild
	Sequence abundance (%)
	Number of ASVs

	Ectomycorrhizal
	25.5
	597

	Saprotrophic - mixed
	12.9
	956

	Pathogenic
	<0.1
	14

	All other guilds
	6.8
	216

	Unknown
	54.8
	4,349
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Table S5. The Mantel correlation coefficients between distance and community composition of all fungi at the Utah Forest Dynamics Plot, Utah, USA. Bolded values are significant (p <0.05)
	[bookmark: _Hlk122073613][bookmark: _Hlk122073685]Distance (m)
	Sample size
	Mantel correlation
	Corrected p-value

	0.64
	8
	-0.014
	0.120

	1.93
	0
	NA
	NA

	3.22
	0
	NA
	NA

	4.51
	182
	0.059
	0.002

	5.8
	72
	0.058
	0.002

	7.09
	0
	NA
	NA

	8.38
	0
	NA
	NA

	9.67
	0
	NA
	NA

	10.96
	0
	NA
	NA

	12.25
	0
	NA
	NA

	13.54
	0
	NA
	NA

	14.83
	0
	NA
	NA

	16.12
	366
	-0.002
	0.435

	17.41
	2
	-0.005
	0.435

	18.7
	0
	NA
	NA

	19.98
	628
	0.007
	0.383

	21.27
	20
	0.004
	0.435

	22.56
	86
	0.010
	0.308

	23.85
	164
	0.020
	0.102

	25.14
	368
	0.007
	0.381

	26.43
	58
	-0.022
	0.077

	27.72
	138
	0.009
	0.339

	29.01
	282
	-0.017
	0.135

	30.3
	4
	-0.003
	0.478

	31.59
	228
	-0.010
	0.340

	32.88
	0
	NA
	NA

	34.17
	48
	-0.024
	0.053

	35.46
	258
	-0.001
	0.485

	36.75
	44
	0.002
	0.485

	38.04
	18
	-0.011
	0.363

	39.33
	216
	-0.017
	0.203

	40.61
	520
	-0.015
	0.221

	41.9
	154
	-0.011
	0.308

	43.19
	334
	-0.012
	0.276

	44.48
	542
	-0.023
	0.160

	45.77
	168
	-0.004
	0.463

	47.06
	224
	-0.016
	0.234

	48.35
	158
	-0.020
	0.174

	49.64
	80
	-0.024
	0.118

	50.93
	72
	-0.019
	0.157

	52.22
	2
	0.004
	0.421

	53.51
	100
	0.003
	0.450

	54.8
	90
	0.004
	0.455

	56.09
	360
	0.002
	0.485

	57.38
	174
	-0.006
	0.458

	58.67
	222
	-0.017
	0.194

	59.95
	588
	-0.008
	0.399

	61.24
	138
	0.001
	0.482

	62.53
	266
	-0.016
	0.208

	63.82
	386
	-0.008
	0.247

	65.11
	116
	0.004
	0.332

	66.4
	176
	-0.010
	0.212

	67.69
	152
	-0.004
	0.339

	68.98
	178
	0.025
	0.011

	70.27
	114
	-0.003
	0.389

	71.56
	156
	-0.004
	0.404

	72.85
	160
	0.017
	0.080

	74.14
	92
	-0.002
	0.458

	75.43
	254
	0.011
	0.180

	76.72
	112
	-0.005
	0.320


Table S6. The Mantel correlation coefficients between distance and community composition of all ectomycorrhizal fungi at the Utah Forest Dynamics Plot, Utah, USA. Bolded values are significant (p <0.05)
	Distance (m)
	Sample size
	Mantel correlation
	Corrected p-value

	0.64
	24
	0.216
	0.001

	1.93
	0
	NA
	NA

	3.22
	0
	NA
	NA

	4.51
	200
	0.112
	0.001

	5.8
	74
	0.040
	0.001

	7.09
	0
	NA
	NA

	8.38
	0
	NA
	NA

	9.67
	0
	NA
	NA

	10.96
	0
	NA
	NA

	12.25
	0
	NA
	NA

	13.54
	0
	NA
	NA

	14.83
	0
	NA
	NA

	16.12
	382
	0.034
	0.004

	17.41
	2
	-0.008
	0.147

	18.7
	0
	NA
	NA

	19.98
	662
	0.014
	0.140

	21.27
	26
	0.002
	0.378

	22.56
	90
	0.008
	0.223

	23.85
	178
	0.015
	0.176

	25.14
	390
	0.015
	0.167

	26.43
	58
	0.009
	0.224

	27.72
	142
	0.001
	0.427

	29.01
	298
	0.020
	0.091

	30.3
	4
	-0.009
	0.288

	31.59
	242
	0.020
	0.100

	32.88
	0
	NA
	NA

	34.17
	50
	0
	0.436

	35.46
	270
	-0.010
	0.267

	36.75
	46
	0.007
	0.301

	38.04
	20
	-0.004
	0.436

	39.33
	226
	0.023
	0.114

	40.61
	542
	0.001
	0.460

	41.9
	162
	-0.006
	0.434

	43.19
	358
	-0.003
	0.456

	44.48
	576
	0.005
	0.445

	45.77
	174
	0.015
	0.270

	47.06
	242
	0.009
	0.346

	48.35
	166
	-0.005
	0.453

	49.64
	86
	-0.003
	0.459

	50.93
	76
	-0.011
	0.363

	52.22
	2
	-0.005
	0.477

	53.51
	106
	-0.024
	0.087

	54.8
	94
	-0.010
	0.359

	56.09
	376
	-0.005
	0.461

	57.38
	184
	0.008
	0.384

	58.67
	226
	-0.006
	0.451

	59.95
	626
	0.011
	0.383

	61.24
	148
	0.002
	0.468

	62.53
	270
	-0.014
	0.348

	63.82
	410
	-0.022
	0.028

	65.11
	130
	0.010
	0.172

	66.4
	182
	-0.030
	0.001

	67.69
	160
	0.002
	0.405

	68.98
	190
	-0.023
	0.009

	70.27
	116
	-0.016
	0.081

	71.56
	164
	-0.011
	0.151

	72.85
	176
	-0.027
	0.006

	74.14
	98
	-0.004
	0.400

	75.43
	268
	0.006
	0.271


Table S7. The Mantel correlation coefficients between distance and community composition of all saprotrophic fungi at the Utah Forest Dynamics Plot, Utah, USA. Bolded values are significant (p <0.05)
	Distance (m)
	Sample size
	Mantel correlation
	Corrected p-value

	0.64
	24
	0.272
	0.001

	1.93
	0
	NA
	NA

	3.22
	0
	NA
	NA

	4.51
	198
	0.084
	0.001

	5.8
	74
	0.034
	0.005

	7.09
	0
	NA
	NA

	8.38
	0
	NA
	NA

	9.67
	0
	NA
	NA

	10.96
	0
	NA
	NA

	12.25
	0
	NA
	NA

	13.54
	0
	NA
	NA

	14.83
	0
	NA
	NA

	16.12
	382
	0.059
	0.001

	17.41
	2
	0.003
	0.205

	18.7
	0
	NA
	NA

	19.98
	658
	0.064
	0.002

	21.27
	26
	-0.006
	0.366

	22.56
	88
	-0.006
	0.366

	23.85
	178
	0.041
	0.002

	25.14
	384
	0.018
	0.091

	26.43
	58
	-0.005
	0.366

	27.72
	140
	0.005
	0.366

	29.01
	294
	0.018
	0.112

	30.3
	4
	-0.008
	0.329

	31.59
	236
	0.019
	0.115

	32.88
	0
	NA
	NA

	34.17
	52
	0.004
	0.366

	35.46
	264
	0.004
	0.366

	36.75
	46
	0.017
	0.166

	38.04
	20
	0.001
	0.412

	39.33
	220
	0.001
	0.437

	40.61
	532
	0.01
	0.369

	41.9
	160
	-0.003
	0.437

	43.19
	350
	0.013
	0.278

	44.48
	576
	0.022
	0.141

	45.77
	174
	0.007
	0.402

	47.06
	236
	-0.010
	0.366

	48.35
	170
	0.022
	0.138

	49.64
	88
	0.011
	0.348

	50.93
	74
	0.005
	0.408

	52.22
	2
	0.008
	0.291

	53.51
	104
	-0.007
	0.405

	54.8
	92
	0.002
	0.427

	56.09
	370
	-0.013
	0.299

	57.38
	182
	-0.004
	0.437

	58.67
	220
	-0.010
	0.369

	59.95
	620
	-0.014
	0.288

	61.24
	150
	-0.002
	0.467

	62.53
	272
	-0.002
	0.449

	63.82
	414
	-0.005
	0.351

	65.11
	130
	0.006
	0.291

	66.4
	188
	-0.003
	0.446

	67.69
	160
	-0.011
	0.171

	68.98
	184
	-0.011
	0.165

	70.27
	114
	-0.023
	0.012

	71.56
	164
	-0.012
	0.127

	72.85
	172
	-0.010
	0.187

	74.14
	102
	-0.009
	0.216

	75.43
	264
	-0.014
	0.095

	76.72
	128
	-0.002
	0.447


Table S8. The Mantel correlation coefficients between distance and community composition of tree biomass at the Utah Forest Dynamics Plot, Utah, USA. Bolded values are significant (p <0.05)
	Distance (m)
	Sample size
	Mantel correlation
	Corrected p-value

	0.65
	438
	0.022
	0.001

	1.95
	0
	NA
	NA

	3.25
	0
	NA
	NA

	4.56
	1618
	0.028
	0.001

	5.86
	0
	NA
	NA

	7.16
	0
	NA
	NA

	8.46
	0
	NA
	NA

	9.76
	3106
	0.027
	0.001

	11.06
	2950
	0.023
	0.001

	12.37
	0
	NA
	NA

	13.67
	2798
	0.014
	0.001

	14.97
	1484
	0.002
	0.287

	16.27
	0
	NA
	NA

	17.57
	2676
	0.014
	0.001

	18.87
	0
	NA
	NA

	20.18
	5362
	0.017
	0.001

	21.48
	0
	NA
	NA

	22.78
	5024
	0.012
	0.001

	24.08
	0
	NA
	NA

	25.38
	3656
	0.009
	0.002

	26.69
	2382
	0.002
	0.241

	27.99
	2250
	0.004
	0.114

	29.29
	0
	NA
	NA

	30.59
	4780
	0.019
	0.001

	31.89
	6556
	0.004
	0.117

	33.19
	2110
	0.005
	0.063

	34.5
	1180
	-0.001
	0.422

	35.8
	6076
	-0.008
	0.017

	37.1
	0
	NA
	NA

	38.4
	1854
	-0.001
	0.439

	39.7
	6118
	0.005
	0.062

	41
	3956
	0
	0.475

	42.31
	3608
	0.004
	0.131

	43.61
	0
	NA
	NA

	44.91
	4600
	-0.007
	0.033

	46.21
	3550
	-0.010
	0.002

	47.51
	1654
	0.003
	0.254

	48.81
	1676
	-0.013
	0.002

	50.12
	6820
	-0.001
	0.457

	51.42
	3482
	-0.001
	0.414

	52.72
	3072
	0
	0.478

	54.02
	4594
	-0.006
	0.039

	55.32
	4026
	-0.009
	0.016

	56.62
	1390
	-0.007
	0.022

	57.93
	4258
	-0.012
	0.003

	59.23
	0
	NA
	NA

	60.53
	8720
	-0.01
	0.001

	61.83
	1334
	-0.005
	0.048

	63.13
	3982
	-0.013
	0.001

	64.43
	4492
	-0.015
	0.001

	65.74
	1462
	-0.008
	0.003

	67.04
	3514
	-0.014
	0.001

	68.34
	2502
	-0.013
	0.001

	69.64
	3660
	-0.006
	0.023

	70.94
	5852
	-0.008
	0.004

	72.24
	4390
	-0.013
	0.001

	73.55
	0
	NA
	NA

	74.85
	3658
	-0.010
	0.001

	76.15
	4304
	-0.016
	0.001

	77.45
	3002
	-0.009
	0.003



Table S9. The Mantel correlation coefficients between distance and community composition of all deadwood biomass at the Utah Forest Dynamics Plot, Utah, USA. Bolded values are significant (p <0.05)
	Distance (m)
	Sample size
	Mantel correlation
	Corrected p-value

	0.65
	386
	0.057
	0.001

	1.95
	0
	NA
	NA

	3.25
	0
	NA
	NA

	4.56
	1430
	0.08
	0.001

	5.86
	0
	NA
	NA

	7.16
	0
	NA
	NA

	8.46
	0
	NA
	NA

	9.76
	2700
	0.073
	0.001

	11.06
	2614
	0.066
	0.001

	12.37
	0
	NA
	NA

	13.67
	2460
	0.040
	0.001

	14.97
	1244
	0.019
	0.001

	16.27
	0
	NA
	NA

	17.57
	2334
	0.02
	0.001

	18.87
	0
	NA
	NA

	20.18
	4776
	0.029
	0.001

	21.48
	0
	NA
	NA

	22.78
	4512
	0.015
	0.001

	24.08
	0
	NA
	NA

	25.38
	3286
	0.009
	0.004

	26.69
	2116
	-0.006
	0.033

	27.99
	2056
	0.003
	0.223

	29.29
	0
	NA
	NA

	30.59
	4292
	0.006
	0.049

	31.89
	5986
	-0.004
	0.168

	33.19
	1946
	0.001
	0.315

	34.5
	1010
	-0.01
	0.002

	35.8
	5616
	-0.016
	0.002

	37.1
	0
	NA
	NA

	38.4
	1768
	-0.008
	0.010

	39.7
	5462
	-0.016
	0.002

	41
	3486
	-0.011
	0.003

	42.31
	3308
	-0.005
	0.082

	43.61
	0
	NA
	NA

	44.91
	4112
	-0.011
	0.003

	46.21
	3242
	-0.015
	0.002

	47.51
	1492
	-0.005
	0.054

	48.81
	1524
	-0.017
	0.002

	50.12
	5968
	-0.019
	0.002

	51.42
	2998
	-0.009
	0.006

	52.72
	2698
	-0.006
	0.036

	54.02
	4150
	-0.022
	0.002

	55.32
	3532
	-0.021
	0.002

	56.62
	1258
	-0.010
	0.002

	57.93
	3846
	-0.019
	0.002

	59.23
	0
	NA
	NA

	60.53
	7326
	-0.025
	0.001

	61.83
	1082
	-0.009
	0.001

	63.13
	3592
	-0.020
	0.001

	64.43
	3794
	-0.016
	0.001

	65.74
	1270
	-0.010
	0.002

	67.04
	2984
	-0.020
	0.001

	68.34
	2274
	-0.011
	0.002

	69.64
	2810
	-0.019
	0.001

	70.94
	4760
	-0.022
	0.001

	72.24
	3630
	-0.018
	0.001

	73.55
	0
	NA
	NA

	74.85
	2892
	-0.017
	0.001

	0.65
	386
	0.057
	0.001

	1.95
	0
	NA
	NA



Table S10. The rank of variables in the increase in mean square error, in Random Forest models for fungal diversity, by fungal guild, at the Utah Forest Dynamics Plot, UT, USA.  
	
	
	Large-diameter trees
	Nearest tree

	
	Variable
	All fungi
	Ectomycorrhizal
	Saprotroph
	All fungi
	Ectomycorrhizal
	Saprotroph

	Soils
	
	
	
	
	
	
	

	
	Soil component 1
	5
	10
	12
	12
	14
	14

	
	Soil component 2
	7
	2
	7
	6
	1
	5

	
	Depth of LFH
	14
	14
	15
	17
	16
	17

	Topography
	
	
	
	
	
	
	

	
	Curvature
	13
	11
	11
	9
	15
	7

	
	Elevation
	4
	4
	2
	5
	2
	3

	Live trees
	
	
	
	
	
	
	

	
	Abies bifolia
	8
	9
	1
	14
	12
	9

	
	 Picea engelmannii
	3
	1
	6
	4
	10
	11

	
	Picea pungens
	9
	12
	14
	16
	17
	16

	
	Populus tremuloides
	NA
	NA
	NA
	2
	6
	2

	
	Pinus flexilis
	2
	13
	4
	18
	18
	18

	
	Pinus longaeva
	15
	15
	13
	7
	9
	8

	
	Pseudotsuga menziesii
	NA
	NA
	NA
	13
	11
	13

	Dead trees
	
	
	
	
	
	
	

	
	Abies bifolia
	1
	5
	5
	1
	4
	1

	
	Picea engelmannii
	10
	3
	9
	11
	5
	12

	
	Picea pungens
	6
	7
	8
	10
	7
	10

	
	Populus tremuloides
	NA
	NA
	NA
	3
	8
	4

	
	Pinus flexilis
	11
	8
	3
	8
	3
	15

	
	Pinus longaeva
	12
	6
	10
	15
	13
	6

	
	Variance explained (%)
	10.4
	38.7
	-11.0
	9.5
	34.7
	-15.8
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