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Table S1. Some physico-chemical properties of topsoil
	[bookmark: _Hlk606771]Sites
	Sampling season
	Sand (%)
	Silt (%)
	Clay (%)
	Textural class
	pH (H2O)
	†S-V unit
(cmol kg-1)
	CEC
(cmol kg-1)
	Organic C (%)
	Total N
(%)
	C: N
	P (Bray 1)
(mg kg-1)
	BD
(g cm-3)

	Reference
	Summer
	81.2±2.69a
	6.50±0.28b
	12.3±2.40b
	SaLm
	5.79±1.06a
	2.94±1.62b
	8.52±6.70a
	1.16±0.26b
	0.05±0.00b
	23.2±4.92a
	9.84±8.13a
	1.62±0.09a

	
	Winter
	71.40±2.68a
	13.40±1.70a
	15.20±0.99b
	SaLm
	5.31±0.45a
	2.32±0.41b
	4.80±1.32a
	1.71±0.56b
	0.08±0.02b
	21.4±2.36a
	10.71±6.34a
	1.34±0.19b

	
	Spring
	78.85±2.33a
	9.35±0.07ab
	11.80±2.40b
	SaLm
	4.77±0.35a
	5.77±2.78ab
	3.81±1.81a
	1.14±0.72b
	0.05±0.03b
	23.8±1.26a
	4.97±4.67b
	1.53±0.07a

	Mine A
	Summer
	72.55±2.39a
	10.78±2.00a
	16.68±1.30b
	SaLm
	4.64±0.24a
	1.47±0.20b
	4.16±2.11a
	1.34±0.86b
	0.05±0.03b
	26.8±3.10a
	26.6±26.15a
	1.47±0.12a

	
	Winter
	71.95±2.22a
	13.05±1.99a
	15.00±1.56b
	SaLm
	5.37±0.58a
	1.84±1.6b
	5.71±1.13a
	1.44±0.00b
	0.04±0.01b
	36.9±5.09a
	14.15±11.84a
	1.47±0.10a

	
	Spring
	65.40±3.42a
	15.47±2.42a
	19.13±1.64b
	SaLm
	4.5±1.00a
	11.58±4.20a
	3.49±1.41a
	1.01±0.23b
	0.04±0.00b
	25.3±1.74a
	8.87±1.840a
	1.38±0.22b

	Mine B
	Summer
	65.95±7.82a
	13.48±4.06a
	20.58±5.56ab
	SaClLm
	5.38±0.27a
	2.61±1.00b
	6.21±1.59a
	2.18±0.56b
	0.48±0.05a
	4.54±0.00bc
	26.62±2.27a
	1.80±0.02a

	
	Winter
	44.58±3.91b
	18.96±1.51a
	36.46±3.04a
	ClLm
	5.4±0.29a
	2.8±0.76b
	8.84±3.2a
	4.10±0.78a
	0.34±0.09a
	12.1±0.01b
	25.05±4.04a
	1.36±0 .22b

	
	Spring
	52.14±7.47b
	17.44±2.32a
	30.42±9.00a
	SaClLm
	4.9±1.48a
	2.3±0.38b
	4.9±0.342a
	4.40±0.31a
	0.52±0.31a
	8.46±0.01b
	25.37±5.47a
	1.22±0.09b

	Mine C
	Summer
	81.20±2.69a
	6.50±0.28b
	12.30±2.40b
	SaLm
	4.71±0.11a
	0.42±0.06c
	3.35±1.11a
	3.80±0.93ab
	0.40±0.06a
	9.50±0.00b
	35.00±2.10a
	1.60±0.19a

	
	Winter
	71.40±2.69a
	13.40±1.70a
	15.20±0.99b
	SaLm
	4.42±0.18a
	0.95±0.49bc
	10.36±8.5a
	0.97±0.32bc
	0.23±0.18a
	4.22±4.75bc
	7.66±4.75b
	1.51±0.10a

	
	Spring
	78.85±2.33a
	9.35±0.07ab
	11.80±2.40b
	SaLm
	4.32±0.08a
	1.10±1.02bc
	3.63±0.41a
	0.96±0.74bc
	0.53±0.18a
	1.81±0.01c
	14.4±3.51a
	1.76±0.22a


Values are Means ± SD of at least four replicates. Means with different superscript letters across columns are significantly different (P < 0.05) based on site × season interactions of aligned rank transform non-parametric factorial ANOVA performed by using ARTool package of R software. †S-V unit is the sum of the exchangeable cations (Ca, Mg, Na, and K). CEC, cation exchange capacity; C:N, carbon-nitrogen ratio. BD, Bulk density. Textural class: Sa- Sand; Cl- Clay and Lm- Loam. 

Table S2. Some physico-chemical properties of subsoil
	[bookmark: _Hlk606725]Site 
	Samplingseason
	Sand
(%)
	Silt
(%)
	Clay
(%)
	Textural
class
	pH
	†S-V unit 
(cmol kg-1)
	CEC (cmol kg-1)
	Organic C
(%)
	Total N
(%)
	C: N 
	P (Bray 1) 
(mg kg-1)

	Reference
	Summer
	81.05±0.64a
	5.85±0.92b
	13.10±0.28b
	SaLm
	4.82±0.25a
	1.55±0.44bc
	8.06±6.00b
	0.46±0.04c
	0.04±0.00b
	11.5±1.08b
	0.71±0.39d

	
	Winter
	69.90±7.64a
	8.50±4.38b
	21.60±3.25b
	SaClLm
	4.82±0.57a
	1.11±0.61c
	3.19±1.68b
	0.42±0.09c
	0.04±0.01b
	10.5±1.11b
	1.11±0.28d

	
	Spring
	66.00±1.56a
	15.75±0.78ab
	18.25±2.33b
	SaLm
	4.67±0.35a
	2.96±1.12b
	3.79±1.72b
	0.43±0.09c
	0.02±0.01b
	22.0±2.07a
	0.65±0.24d

	Mine A
	Summer
	75.05±2.80a
	8.50±1.54b
	16.45±1.47b
	SaLm
	4.71±0.29a
	1.34±0.22bc
	2.39±1.18b
	0.50±0.17c
	0.020±0.00b
	25.0±3.79a
	10.41±1.60b

	
	Winter
	74.05±4.70a
	12.05±2.87ab
	13.93±2.67b
	SaLm
	5.51±0.86a
	1.92±1.77b
	4.25±1.76b
	0.78±0.59c
	0.02±0.01b
	41.05±12.11a
	3.17±1.22c

	
	Spring
	67.20±2.78a
	14.07±2.55ab
	18.73±4.80b
	SaLm
	4.42±0.27a
	10.61±2.79a
	3.73±0.65b
	0.75±0.39c
	0.03±0.02b
	25.0±0.33a
	3.38±2.75c

	Mine B
	Summer
	59.83±9.00a
	13.05±3.24ab
	27.13±5.98a
	SaClLm
	5.51±0.22a
	2.9±1.18b
	7.16±2.79a
	3.00±1.00a
	0.30±0.10b
	10.0±0.01b
	23.38±7.07a

	
	Winter
	40.67±3.95b
	19.63±1.25a
	39.7±4.69a
	ClLm
	5.78±0.49a
	2.83±0.386b
	9.13±1.94a
	2.53±0.16a
	0.31±0.04b
	8.2±0.002bc
	29.12±0.91a

	
	Spring
	52.36±5.00a
	15.94±1.43a
	31.7±4.02a
	SaClLm
	5.21±0.15a
	2.35±0.121b
	5.14±2.40a
	2.51±3.32a
	0.40±0.13b
	6.3±0.01bc
	26.31±6.41a

	Mine C
	Summer
	72.33±3.41a
	11.60±0.75ab
	16.07±2.82b
	SaLm
	4.93±0.13a
	0.47±0.06d
	2.79±0.66b
	1.03±0.20b
	0.41±0.19b
	2.5±0.00c
	32.1±5.50a

	
	Winter
	55.00±8.06b
	12.55±1.20a
	32.45±6.86a
	SaClLm
	4.77±0.13a
	1.03±0.23c
	10.94±6.92a
	0.95±0.22b
	0.14±0.07b
	6.79±0.00bc
	5.46±2.50c

	
	Spring
	71.30±3.22a
	10.47±2.55ab
	18.23±1.88b
	SaLm
	4.3±0.187a
	1.189±1.10c
	3.91±0.89b
	1.21±0.94b
	0.59±0.25a
	2.05±0.01c
	15.20±4.33b


Values are Means ± SD of four replicates. Means with different superscript letters across columns are significantly different (P < 0.05) based on site × season interactions of aligned rank transform non-parametric factorial ANOVA performed by using ARTool package of R software. 
†S-V unit is the sum of the exchangeable cations (Ca, Mg, Na, and K). CEC, cation exchange capacity; C:N, carbon-nitrogen ratio. Textural class: Sa- Sand; Cl- Clay and Lm- Loam.
Table S3. Diversity indices of Microbial communities soils 
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	Bacteria
	
	Fungi

	
	Topsoil
	
	Subsoil
	
	Topsoil
	
	Subsoil

	
	[bookmark: _Hlk5868246]†Obs.
	H'
	J'
	
	Obs
	H'
	J´
	
	Obs
	H'
	J'
	
	Obs
	H'
	J'

	Summer 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Reference
	14
	2.38
	0.90
	
	18
	2.60
	0.90
	
	27
	2.02
	61
	
	15
	2.42
	0.90

	Mine A
	8
	1.90
	0.91
	
	13
	2.38
	0.91
	
	15
	2.64
	0.97
	
	10
	2.04
	0.87

	Mine B
	5
	0.43
	0.27
	
	7
	0.83
	0.43
	
	16
	2.22
	0.80
	
	7
	1.79
	0.92

	Mine C
	8
	1.88
	0.91
	
	12
	2.24
	0.90
	
	6
	1.67
	0.93
	
	7
	1.75
	0.90

	Winter
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Reference
	15
	2.36
	0.87
	
	16
	2.55
	0.92
	
	25
	2.15
	0.67
	
	15
	2.46
	0.91

	Mine A
	5
	0.39
	0.24
	
	12
	2.26
	0.91
	
	2
	0.60
	0.86
	
	6
	1.50
	0.89

	Mine B
	5
	0.43
	0.27
	
	12
	1.34
	0.54
	
	19
	2.34
	0.80
	
	6
	1.51
	0.84

	Mine C 
	15
	2.55
	0.94
	
	18
	2.69
	0.93
	
	11
	1.94
	0.81
	
	6
	1.68
	0.94

	Spring
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Reference
	15
	2.36
	0.87
	
	16
	2.33
	0.84
	
	19
	1.97
	0.67
	
	16
	2.43
	0.88

	Mine A
	4
	0.32
	0.23
	
	9
	2.11
	0.96
	
	11
	2.24
	0.93
	
	8
	1.56
	0.75

	Mine B 
	6
	0.76
	0.42
	
	5
	0.80
	0.50
	
	4
	1.29
	0.93
	
	8
	1.65
	0.79

	Mine C
	11
	2.12
	0.88
	
	18
	2.59
	90
	
	15
	2.34
	0.87
	
	7
	1.74
	0.89


†Obs., Observed species, indicates different bands (vertically) in PCR-DGGE images of Fig. 2.; H′, Shannon index, J′, Evenness. Obs., H′ and J′ were computed based on the general assumption that different species (sequence) migrated to different positions in the DGGE gel. H´ and J´ were computed in the vegan package of R software. 


Table S4: P-values (permutation test) for the significance of contribution of physico-chemical properties to the RDA model of Figure 3.
	
	Topsoil
	Subsoil

	S-V
	0.837
	0.070

	CEC
	0.597
	0.268

	pH
	0.534
	0.019

	Organic C
	0.510
	0.036

	Total N
	0.659
	0.023

	C:N
	0.410
	0.078

	Phosphorus
	0.621
	0.025

	Sand
	0.863
	0.327

	Silt
	0.329
	0.322




Table S5: Correlation of physico-chemical parameters (vectors) in the redundancy analysis (RDA) model
	Parameters
	Topsoil
	Subsoil

	
	RDA1
	RDA2
	R2
	P
	RDA1
	RDA2
	R2
	P

	S-V
	0.148
	-0.989
	0.074
	0.797
	-0.959
	-0.285
	0.024
	0.962

	CEC
	-0.302
	0.953
	0.063
	0.765
	0.849
	0.528
	0.073
	0.718

	pH
	-0.429
	-0.903
	0.352
	0.150
	0.743
	-0.669
	0.424
	0.094

	Organic C
	0.716
	0.698
	0.242
	0.303
	0.961
	-0.275
	0.448
	0.065

	Total N
	0.977
	0.212
	0.251
	0.281
	0.805
	0.593
	0.544
	0.039*

	Phosphorus
	0.100
	0.025
	0.138
	0.519
	0.996
	0.834
	0.559
	0.030*

	Bulk Density
	-0.103
	0.995
	0.044
	0.812
	-
	-
	-
	-

	Sand
	-0.876
	0.482
	0.385
	0.118
	-0.982
	-0.189
	0.279
	0.228

	Silt
	0.773
	-0.635
	0.566
	0.027*
	0.982
	0.188
	0.208
	0.346

	Clay
	0.932
	-0.362
	0.263
	0.277
	0.982
	0.189
	0.259
	0.256

	C:N
	-0.931
	-0.364
	0.106
	0.612
	-0.316
	-0.949
	0.340
	0.139





	
Supplementary figure captions
[bookmark: _GoBack]Figure S1. Unrooted Neighbour-joining phylogenetic tree showing evolutionary relatedness of partial 16S rRNA sequences with sequences from the GenBank. Phylogenetic tree was constructed in MEGA software (version 7) with 1000 bootstrap replications. Bootstrap values for branch support less than 50% are not shown. Representative sequences (tips indicated with red circles) for each OTU cluster were used. Accession number of sequences are in parenthesis. 

Figure S2. Unrooted maximum likelihood phylogenetic tree showing evolutionary relatedness of fungal ITS2 sequences in soils with sequences from the GenBank. Phylogenetic tree was constructed in MEGA software (version 7) with 1000 bootstrap replications. Bootstrap values for branch support less than 50% are not shown. Representative sequences (tips indicated with red circles) for each OTU cluster were used. Accession number of sequences are in parenthesis. 

Figure S3. Unweighted hierarchical cluster dendrogram of microbial communities in soils. A. bacterial topsoil. (B) Bacteria subsoil (C) Fungi topsoil (D) fungi subsoil. Dendrogram was constructed using relative abundance of individual peaks by using the group average linkage method (UPGMA) in the vegan package of R software.
