Supplementary figure legends
Figure S1 Cladogram showing the phylogenetic distribution of the bacterial lineages associated with soil from the continuous and rotational peanut field (A), and indicator bacteria with LDA scores of 3.5 or greater in bacterial communities associated with soil from the continuous and rotational peanut field (B). Different-colored regions represent different constituents (red, P_R; blue, P_B; green, PO_R; pink, PO_B). Circles indicate phylogenetic levels from domain to genus. The diameter of each circle is proportional to the abundance of the group. P and PO denote continuous peanut monoculture and peanut-O. violaceus rotation; R and B are short for the rhizosphere and bulk soil.

Figure S2 Cladogram showing the phylogenetic distribution of the fungal lineages associated with soil from the continuous and rotational peanut field (A), and indicator fungi with LDA scores of 3.5 or greater in fungal communities associated with soil from the continuous and rotational peanut field (B). Different-colored regions represent different constituents (red, P_R; blue, P_B; green, PO_R; pink, PO_B). Circles indicate phylogenetic levels from domain to genus. The diameter of each circle is proportional to the abundance of the group. P and PO denote continuous peanut monoculture and peanut-O. violaceus rotation; R and B are short for the rhizosphere and bulk soil.

Figure S3 The functionals of bacterial communities and ecological functions of fungal communities explored using FAPROTAX (A.) and FUNGuild (B: Saprotroph, C: Pathotroph and D: Symbiotroph). P and PO denote the continuous peanut monoculture and peanut-O. violaceus rotation; R and B are short for the rhizosphere and bulk soil.

Figure S4 Copy number total bacteria in soil samples from different aggregates of the two treatments, as estimated by taxon specific qPCR. P and PO denote the continuous peanut monoculture and peanut-O. violaceus rotation Different capital letters denote differences among aggregates of the P treatment, and lowercase letters denote the differences among aggregates of PO treatment at P<0.05, ANOVA (±SE, n=3).

Figure S5 The concentrations of the key gene families involved in carbon degradation from the bulk soil of P and PO treatments. The concentration was the sum of individual gene sequences for each functional gene averaged over three soil samples of replicates within each treatment. The complexity of carbon is presented in the order from labile to recalcitrant. P and PO denote the continuous peanut monoculture and peanut-O. violaceus rotation. Different lowercase letters denote the differences between P and PO treatments in the bulk soil at P<0.05, ANOVA (±SE, n=3).
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Table S1
Correlations between bacterial alpha diversity, community composition and environmental factors a
	Correlations
	Kc/
μg CO2 g−1 h−1
	Q10
	W/%
	Clay/%
	Silt/%
	Sand/%
	pH
	SOC/
g kg−1
	DOC/
g kg−1
	TN/
g kg−1
	NO3−-N/
mg kg−1
	NH4−-N/
mg kg−1
	Nmin
	C/N

	Kc/μg CO2 g−1 h−1
	1.00
	0.15
	-0.64*
	-0.21
	-0.08
	0.12
	0.02
	0.14
	0.31
	0.30
	-0.39
	-0.54
	-0.52
	0.65*

	Q10
	0.15
	1.00
	-0.50
	-0.59*
	-0.40
	0.46
	-0.10
	0.46
	-0.19
	-0.19
	-0.48
	0.14
	-0.24
	0.20

	Chao1 richness indices
	-0.38
	-0.44
	0.33
	0.39
	0.38
	-0.39
	-0.10
	-0.49
	0.19
	0.43
	0.71**
	0.55
	0.74**
	-0.68*

	Shannon diversity indices
	-0.44
	-0.31
	0.49
	0.55
	0.60*
	-0.59*
	-0.06
	-0.43
	0.19
	0.26
	0.85**
	0.67*
	0.89**
	-0.83**

	Phylum
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Actinobacteriota
	0.19
	-0.08
	0.11
	-0.03
	-0.16
	0.13
	0.33
	-0.69*
	-0.03
	0.26
	0.22
	-0.10
	0.09
	-0.05

	Proteobacteria
	0.35
	-0.08
	-0.02
	0.17
	0.24
	-0.22
	0.08
	0.43
	0.08
	-0.11
	-0.20
	-0.42
	-0.34
	0.31

	Acidobacteriota
	-0.32
	0.28
	-0.36
	-0.16
	-0.01
	0.05
	-0.63*
	0.47
	0.17
	-0.15
	-0.21
	0.47
	0.10
	0.00

	Chloroflexi
	-0.49
	0.10
	-0.20
	-0.46
	-0.54
	0.53
	-0.22
	0.46
	-0.44
	-0.45
	-0.46
	-0.01
	-0.30
	0.12

	Firmicutes
	-0.39
	-0.06
	0.67*
	0.09
	0.10
	-0.10
	0.71**
	-0.31
	-0.45
	-0.14
	0.51
	0.16
	0.41
	-0.62*

	Gemmatimonadota
	0.38
	0.32
	-0.57
	0.14
	0.32
	-0.27
	-0.80**
	0.58*
	0.62*
	-0.08
	-0.31
	0.14
	-0.13
	0.46

	Bacteroidota
	-0.20
	-0.30
	0.63*
	0.25
	0.25
	-0.26
	0.57
	-0.03
	-0.36
	-0.19
	0.28
	-0.15
	0.11
	-0.35

	Myxococcota
	0.57
	-0.06
	0.00
	-0.08
	-0.03
	0.05
	0.53
	-0.16
	-0.10
	0.48
	0.12
	-0.19
	-0.02
	-0.05

	Patescibacteria
	0.24
	-0.05
	-0.20
	0.44
	0.57
	-0.54
	-0.47
	0.36
	0.53
	0.08
	0.18
	0.08
	0.15
	0.07

	Nitrospirota
	-0.43
	0.17
	0.04
	-0.35
	-0.38
	0.38
	0.26
	-0.28
	-0.37
	-0.01
	0.20
	0.25
	0.25
	-0.41

	Class
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Thermoleophilia
	0.36
	0.28
	-0.51
	-0.29
	-0.38
	0.36
	-0.29
	-0.04
	0.20
	0.08
	-0.43
	-0.22
	-0.39
	0.57

	Alphaproteobacteria
	0.51
	0.01
	-0.33
	0.16
	0.20
	-0.19
	-0.31
	0.50
	0.35
	-0.05
	-0.40
	-0.44
	-0.48
	0.60*

	Acidobacteriae
	-0.22
	0.26
	-0.38
	-0.07
	0.09
	-0.05
	-0.67*
	0.65*
	0.24
	-0.23
	-0.27
	0.32
	-0.02
	0.14

	MB-A2-108
	-0.08
	-0.07
	0.25
	-0.15
	-0.27
	0.24
	0.42
	-0.73**
	-0.25
	0.31
	0.27
	0.14
	0.24
	-0.33

	Actinobacteria
	0.07
	-0.41
	0.48
	0.57
	0.61*
	-0.61*
	0.35
	-0.17
	0.10
	-0.09
	0.56
	-0.17
	0.28
	-0.28

	Gammaproteobacteria
	0.00
	-0.18
	0.40
	0.12
	0.19
	-0.17
	0.55
	0.17
	-0.31
	-0.15
	0.14
	-0.23
	-0.03
	-0.20

	Bacilli
	-0.37
	-0.11
	0.67*
	0.16
	0.16
	-0.16
	0.67*
	-0.17
	-0.41
	-0.19
	0.47
	0.08
	0.34
	-0.54

	Vicinamibacteria
	-0.08
	-0.05
	0.19
	-0.19
	-0.26
	0.24
	0.38
	-0.74**
	-0.23
	0.31
	0.27
	0.22
	0.28
	-0.37

	Ktedonobacteria
	-0.17
	-0.02
	-0.24
	-0.08
	-0.08
	0.08
	-0.45
	0.67*
	-0.05
	-0.40
	-0.44
	-0.15
	-0.35
	0.32

	Gemmatimonadetes
	0.31
	0.32
	-0.57
	0.11
	0.28
	-0.24
	-0.82**
	0.63*
	0.59*
	-0.13
	-0.35
	0.14
	-0.16
	0.47

	Order
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Gaiellales
	0.20
	0.18
	-0.36
	-0.22
	-0.34
	0.31
	-0.23
	-0.18
	0.18
	0.11
	-0.27
	-0.12
	-0.24
	0.40

	Acidobacteriales
	-0.22
	0.24
	-0.38
	-0.10
	0.07
	-0.02
	-0.64*
	0.64*
	0.22
	-0.26
	-0.30
	0.28
	-0.05
	0.16

	Rhizobiales
	0.10
	0.02
	0.10
	-0.09
	-0.04
	0.05
	0.37
	0.48
	-0.29
	-0.24
	-0.21
	-0.35
	-0.31
	0.13

	Gemmatimonadales
	0.32
	0.33
	-0.59*
	0.09
	0.27
	-0.22
	-0.81**
	0.63*
	0.59*
	-0.11
	-0.36
	0.14
	-0.16
	0.48

	Bacillales
	-0.13
	0.07
	0.27
	-0.40
	-0.41
	0.41
	0.85**
	-0.29
	-0.60*
	-0.01
	0.08
	-0.19
	-0.04
	-0.26

	Burkholderiales
	0.16
	-0.16
	0.32
	-0.01
	0.05
	-0.03
	0.69*
	0.12
	-0.38
	-0.14
	0.02
	-0.43
	-0.20
	-0.05

	Sphingomonadales
	0.62*
	-0.09
	-0.38
	0.29
	0.31
	-0.31
	-0.42
	0.29
	0.55
	0.04
	-0.25
	-0.43
	-0.38
	0.61*

	Solirubrobacterales
	0.63*
	0.44
	-0.75**
	-0.40
	-0.40
	0.40
	-0.36
	0.36
	0.21
	-0.05
	-0.74**
	-0.44
	-0.70*
	0.85**

	Ktedonobacterales
	0.00
	-0.08
	-0.34
	0.02
	-0.01
	0.00
	-0.56
	0.61*
	0.11
	-0.30
	-0.38
	-0.19
	-0.34
	0.40

	norank_c__JG30-KF-CM66
	-0.28
	0.52
	-0.53
	-0.45
	-0.41
	0.43
	-0.52
	0.68*
	-0.03
	-0.29
	-0.57
	0.13
	-0.30
	0.33

	Family
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	norank_o__Gaiellales
	0.27
	0.28
	-0.60*
	-0.16
	-0.22
	0.21
	-0.57
	0.27
	0.39
	-0.04
	-0.48
	-0.20
	-0.41
	0.67*

	norank_o__MB-A2-108
	-0.08
	-0.07
	0.25
	-0.15
	-0.27
	0.24
	0.42
	-0.73**
	-0.25
	0.31
	0.27
	0.14
	0.24
	-0.33

	Gemmatimonadaceae
	0.31
	0.32
	-0.57
	0.11
	0.28
	-0.24
	-0.82**
	0.63*
	0.59*
	-0.13
	-0.35
	0.14
	-0.16
	0.47

	Sphingomonadaceae
	0.61*
	-0.10
	-0.38
	0.29
	0.31
	-0.31
	-0.43
	0.30
	0.54
	0.03
	-0.26
	-0.43
	-0.38
	0.61*

	Xanthobacteraceae
	0.23
	0.58*
	-0.75**
	-0.38
	-0.25
	0.29
	-0.56
	0.86**
	0.20
	-0.19
	-0.69*
	-0.09
	-0.49
	0.61*

	Bacillaceae
	-0.13
	-0.02
	0.36
	-0.29
	-0.31
	0.31
	0.90**
	-0.35
	-0.59*
	-0.05
	0.16
	-0.23
	-0.01
	-0.30

	norank_o__Acidobacteriales
	-0.10
	0.31
	-0.47
	-0.17
	0.03
	0.03
	-0.60*
	0.66*
	0.23
	-0.21
	-0.38
	0.25
	-0.12
	0.22

	unclassified_o__Acidobacteriales
	-0.38
	0.09
	-0.20
	0.01
	0.13
	-0.10
	-0.56
	0.55
	0.14
	-0.38
	-0.16
	0.27
	0.04
	0.04

	Paenibacillaceae
	-0.19
	-0.20
	0.70*
	0.26
	0.26
	-0.26
	0.60*
	-0.44
	-0.27
	0.08
	0.55
	0.26
	0.48
	-0.60*

	Gaiellaceae
	-0.08
	-0.08
	0.25
	-0.15
	-0.28
	0.24
	0.42
	-0.73**
	-0.26
	0.30
	0.27
	0.14
	0.24
	-0.33

	67-14
	0.66*
	0.47
	-0.80**
	-0.50
	-0.49
	0.50
	-0.29
	0.33
	0.15
	0.04
	-0.78**
	-0.44
	-0.72**
	0.84**

	JG30-KF-AS9
	0.11
	-0.05
	-0.41
	-0.09
	-0.14
	0.13
	-0.47
	0.63*
	0.03
	-0.39
	-0.50
	-0.37
	-0.51
	0.54

	norank_o__Vicinamibacterales
	-0.18
	0.02
	0.15
	-0.25
	-0.23
	0.24
	0.31
	-0.65*
	-0.27
	0.19
	0.27
	0.35
	0.35
	-0.46

	Streptomycetaceae
	-0.14
	-0.63*
	0.56
	0.64*
	0.62*
	-0.64*
	0.16
	-0.10
	0.15
	0.15
	0.58*
	0.07
	0.41
	-0.39

	Genus
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	norank_f__Gaiellales
	0.27
	0.28
	-0.60*
	-0.16
	-0.22
	0.21
	-0.57
	0.27
	0.39
	-0.04
	-0.48
	-0.20
	-0.41
	0.67*

	norank_f__MB-A2-108
	-0.08
	-0.07
	0.25
	-0.15
	-0.27
	0.24
	0.42
	-0.73**
	-0.25
	0.31
	0.27
	0.14
	0.24
	-0.33

	Bacillus
	-0.15
	-0.02
	0.38
	-0.29
	-0.30
	0.30
	0.89**
	-0.34
	-0.60*
	-0.07
	0.17
	-0.22
	0.00
	-0.31

	Sphingomonas
	0.60*
	-0.06
	-0.41
	0.27
	0.30
	-0.30
	-0.46
	0.30
	0.56
	0.03
	-0.27
	-0.40
	-0.38
	0.62*

	norank_f_Acidobacteriales
	-0.10
	0.31
	-0.47
	-0.17
	0.03
	0.03
	-0.60*
	0.66*
	0.23
	-0.21
	-0.38
	0.25
	-0.12
	0.22

	unclassified_o__Acidobacteriales
	-0.38
	0.09
	-0.20
	0.01
	0.13
	-0.10
	-0.56
	0.55
	0.14
	-0.38
	-0.16
	0.27
	0.04
	0.04

	norank_f__67-14
	0.66*
	0.47
	-0.80**
	-0.50
	-0.49
	0.50
	-0.29
	0.33
	0.15
	0.04
	-0.78**
	-0.44
	-0.72**
	0.84**

	norank_f__Gemmatimonadaceae
	-0.26
	0.51
	-0.35
	-0.29
	-0.19
	0.22
	-0.53
	0.26
	0.04
	-0.12
	-0.18
	0.57
	0.17
	-0.06

	norank_f__JG30-KF-AS9
	0.11
	-0.05
	-0.41
	-0.09
	-0.14
	0.13
	-0.47
	0.63*
	0.03
	-0.39
	-0.50
	-0.37
	-0.51
	0.54

	norank_f__Elsterales
	0.22
	0.31
	-0.51
	0.05
	0.11
	-0.10
	-0.74**
	0.60*
	0.44
	-0.13
	-0.46
	-0.06
	-0.33
	0.54

	Gaiella
	-0.08
	-0.08
	0.25
	-0.15
	-0.28
	0.24
	0.42
	-0.73**
	-0.26
	0.30
	0.27
	0.14
	0.24
	-0.33

	Streptomyces
	-0.27
	-0.55
	0.72**
	0.58
	0.56
	-0.57
	0.35
	-0.09
	-0.07
	-0.07
	0.58
	0.04
	0.39
	-0.47

	norank_f__KD4-96
	-0.30
	-0.30
	0.53
	-0.10
	-0.21
	0.19
	0.68*
	-0.69*
	-0.50
	0.12
	0.38
	0.10
	0.30
	-0.53

	Bradyrhizobium
	0.06
	0.47
	-0.59*
	-0.37
	-0.28
	0.31
	-0.44
	0.88**
	0.07
	-0.31
	-0.70*
	-0.15
	-0.53
	0.57

	Burkholderia-Caballeronia-Paraburkholderia
	-0.07
	-0.19
	0.49
	0.04
	0.09
	-0.08
	0.73**
	0.04
	-0.47
	-0.22
	0.17
	-0.30
	-0.04
	-0.24


a W, soil water content, SOC, soil total organic carbon; DOC, dissolved organic carbon; TN, total nitrogen; NO3−-N, soil nitrate nitrogen; NH4−-N, soil ammonium nitrogen; Nmin, soil mineral nitrogen; C/N, soil carbon: nitrogen ratio. Kc, SOC mineralization rate; Q10, temperature sensitivity of SOC mineralization. Significant levels are represented as ‘*’P<0.05; ‘**’P<0.01. 
Table S2
Correlations between fungal alpha diversity, community composition and environmental factors a
	Correlations
	Kc/
μg CO2 g−1 h−1
	Q10
	W/%
	Clay/%
	Silt/%
	Sand/%
	pH
	SOC/
g kg−1
	DOC/
g kg−1
	TN/
g kg−1
	NO3−-N/
mg kg−1
	NH4−-N/
mg kg−1
	Nmin
	C/N

	Kc/μg CO2 g−1 h−1
	1.00
	0.15
	-0.64*
	-0.21
	-0.08
	0.12
	0.02
	0.14
	0.31
	0.30
	-0.39
	-0.54
	-0.52
	0.65*

	Q10
	0.15
	1.00
	-0.50
	-0.59*
	-0.40
	0.46
	-0.10
	0.46
	-0.19
	-0.19
	-0.48
	0.14
	-0.24
	0.20

	Chao1 richness indices
	-0.11
	0.18
	-0.56
	-0.22
	-0.17
	0.18
	-0.65*
	0.33
	0.33
	0.22
	-0.31
	0.25
	-0.08
	0.21

	Shannon diversity indices
	-0.28
	0.16
	-0.36
	-0.38
	-0.48
	0.46
	-0.42
	0.05
	-0.07
	0.18
	-0.27
	0.30
	-0.02
	0.01

	Phylum
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ascomycota
	-0.10
	0.60*
	-0.21
	-0.23
	-0.02
	0.08
	-0.13
	0.58*
	-0.16
	-0.29
	-0.10
	0.28
	0.08
	-0.09

	Basidiomycota
	0.32
	-0.64*
	0.24
	0.41
	0.27
	-0.31
	0.17
	-0.39
	0.29
	0.27
	0.10
	-0.44
	-0.16
	0.21

	Mortierellomycota
	-0.47
	0.11
	-0.03
	-0.29
	-0.37
	0.35
	-0.09
	-0.30
	-0.24
	0.00
	0.10
	0.41
	0.27
	-0.33

	Chytridiomycota
	-0.31
	0.54
	-0.39
	-0.58*
	-0.58*
	0.59*
	-0.21
	0.25
	-0.32
	-0.20
	-0.37
	0.20
	-0.14
	0.02

	Class
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Tremellomycetes
	0.41
	-0.45
	-0.14
	0.36
	0.24
	-0.28
	-0.32
	-0.39
	0.63*
	0.40
	-0.01
	-0.25
	-0.13
	0.38

	Sordariomycetes
	-0.12
	0.17
	-0.33
	0.19
	0.15
	-0.17
	-0.91**
	0.45
	0.46
	0.04
	-0.16
	0.41
	0.10
	0.18

	Mortierellomycetes
	-0.46
	0.12
	-0.04
	-0.29
	-0.36
	0.35
	-0.10
	-0.30
	-0.22
	0.00
	0.10
	0.42
	0.27
	-0.32

	Eurotiomycetes
	0.00
	0.35
	0.11
	-0.30
	-0.10
	0.16
	0.62*
	0.18
	-0.50
	-0.33
	0.04
	-0.13
	-0.04
	-0.20

	Agaricomycetes
	-0.14
	-0.29
	0.57
	0.07
	0.05
	-0.06
	0.72**
	0.00
	-0.49
	-0.20
	0.16
	-0.28
	-0.03
	-0.25

	Dothideomycetes
	0.23
	0.45
	-0.42
	-0.37
	-0.29
	0.32
	-0.31
	-0.09
	0.16
	0.55
	-0.35
	0.38
	-0.03
	0.09

	unclassified_Fungi
	-0.20
	0.22
	-0.36
	-0.58
	-0.71**
	0.68*
	-0.10
	-0.06
	-0.24
	0.15
	-0.37
	0.04
	-0.22
	0.13

	Leotiomycetes
	-0.18
	0.20
	-0.07
	-0.42
	-0.48
	0.47
	0.11
	-0.46
	-0.30
	0.19
	-0.01
	0.29
	0.14
	-0.23

	Order
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Filobasidiales
	0.29
	-0.45
	-0.14
	0.32
	0.13
	-0.19
	-0.42
	-0.20
	0.44
	0.28
	-0.08
	-0.23
	-0.17
	0.35

	Sordariales
	-0.23
	-0.01
	0.03
	0.54
	0.49
	-0.51
	-0.83**
	0.23
	0.54
	-0.08
	0.18
	0.49
	0.36
	-0.02

	Hypocreales
	0.10
	0.40
	-0.74**
	-0.49
	-0.45
	0.46
	-0.58
	0.67*
	0.08
	0.08
	-0.68*
	0.01
	-0.44
	0.47

	Cystofilobasidiales
	0.49
	-0.34
	-0.15
	0.33
	0.30
	-0.31
	-0.18
	-0.46
	0.69*
	0.42
	0.01
	-0.26
	-0.12
	0.39

	Mortierellales
	-0.46
	0.12
	-0.04
	-0.29
	-0.36
	0.35
	-0.10
	-0.30
	-0.22
	0.00
	0.10
	0.42
	0.27
	-0.32

	Eurotiales
	0.01
	0.34
	0.12
	-0.29
	-0.09
	0.15
	0.63*
	0.18
	-0.49
	-0.33
	0.05
	-0.14
	-0.04
	-0.20

	Agaricales
	-0.32
	-0.54
	0.53
	0.23
	0.03
	-0.09
	0.26
	0.00
	-0.28
	-0.09
	0.08
	-0.15
	-0.03
	-0.14

	Glomerellales
	-0.60*
	-0.29
	0.21
	-0.01
	-0.16
	0.12
	-0.12
	-0.28
	-0.15
	0.27
	0.29
	0.47
	0.42
	-0.48

	Pleosporales
	0.31
	0.43
	-0.40
	-0.31
	-0.22
	0.25
	-0.28
	-0.13
	0.21
	0.57
	-0.29
	0.37
	0.00
	0.09

	Coniochaetales
	0.79**
	0.26
	-0.66*
	-0.16
	-0.15
	0.15
	-0.33
	0.31
	0.31
	0.38
	-0.41
	-0.27
	-0.40
	0.57

	Family
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Piskurozymaceae
	0.16
	-0.40
	-0.13
	0.28
	0.08
	-0.14
	-0.46
	0.03
	0.27
	0.14
	-0.10
	-0.19
	-0.16
	0.27

	Chaetomiaceae
	-0.20
	-0.02
	0.06
	0.58*
	0.53
	-0.56
	-0.80**
	0.21
	0.55
	-0.10
	0.21
	0.49
	0.38
	-0.03

	Mrakiaceae
	0.50
	-0.33
	-0.16
	0.32
	0.29
	-0.31
	-0.19
	-0.44
	0.69*
	0.41
	0.00
	-0.27
	-0.14
	0.40

	Mortierellaceae
	-0.46
	0.12
	-0.04
	-0.29
	-0.36
	0.35
	-0.10
	-0.30
	-0.22
	0.00
	0.10
	0.42
	0.27
	-0.32

	Aspergillaceae
	0.02
	0.31
	0.14
	-0.26
	-0.07
	0.13
	0.64*
	0.16
	-0.48
	-0.33
	0.07
	-0.16
	-0.04
	-0.19

	Nectriaceae
	0.04
	0.13
	-0.52
	-0.39
	-0.41
	0.41
	-0.41
	0.53
	0.06
	0.00
	-0.76**
	-0.22
	-0.60*
	0.57

	Filobasidiaceae
	0.38
	-0.22
	-0.06
	0.17
	0.14
	-0.15
	-0.02
	-0.59*
	0.52
	0.40
	0.02
	-0.14
	-0.06
	0.28

	Hypocreaceae
	0.33
	0.44
	-0.73**
	-0.27
	-0.16
	0.20
	-0.46
	0.52
	0.23
	0.23
	-0.25
	0.07
	-0.13
	0.25

	Coniochaetaceae
	0.79**
	0.26
	-0.66*
	-0.15
	-0.14
	0.14
	-0.33
	0.31
	0.32
	0.39
	-0.40
	-0.27
	-0.39
	0.56

	Lasiosphaeriaceae
	-0.19
	-0.58*
	0.09
	0.30
	0.18
	-0.22
	-0.30
	0.03
	0.24
	0.38
	0.11
	0.06
	0.10
	-0.06

	Genus
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Solicoccozyma
	0.16
	-0.40
	-0.13
	0.28
	0.08
	-0.14
	-0.46
	0.03
	0.27
	0.14
	-0.10
	-0.19
	-0.16
	0.27

	Tausonia
	0.50
	-0.33
	-0.16
	0.32
	0.29
	-0.31
	-0.19
	-0.44
	0.69*
	0.41
	0.00
	-0.27
	-0.14
	0.40

	Mortierella
	-0.46
	0.12
	-0.04
	-0.29
	-0.36
	0.35
	-0.10
	-0.30
	-0.22
	0.00
	0.10
	0.42
	0.27
	-0.32

	unclassified_Chaetomiaceae
	-0.11
	0.01
	0.07
	0.60*
	0.58*
	-0.60*
	-0.74**
	0.17
	0.58*
	-0.08
	0.22
	0.45
	0.37
	-0.01

	Penicillium
	-0.31
	0.46
	-0.46
	-0.50
	-0.46
	0.48
	-0.42
	0.54
	-0.24
	-0.45
	-0.46
	0.17
	-0.21
	0.18

	Naganishia
	0.38
	-0.22
	-0.06
	0.17
	0.14
	-0.15
	-0.02
	-0.59*
	0.52
	0.40
	0.02
	-0.14
	-0.06
	0.28

	Fusarium
	-0.09
	0.11
	-0.54
	-0.37
	-0.37
	0.38
	-0.50
	0.64*
	0.04
	-0.04
	-0.62*
	-0.05
	-0.43
	0.41

	Trichoderma
	0.33
	0.43
	-0.72**
	-0.26
	-0.15
	0.19
	-0.45
	0.51
	0.24
	0.23
	-0.24
	0.07
	-0.12
	0.25

	Aspergillus
	0.10
	0.17
	0.25
	-0.12
	0.06
	-0.01
	0.71**
	0.01
	-0.39
	-0.20
	0.19
	-0.20
	0.02
	-0.23

	Chaetomium
	-0.61*
	-0.37
	0.19
	0.32
	0.16
	-0.21
	-0.57
	0.11
	0.11
	-0.14
	0.20
	0.43
	0.34
	-0.25

	Thielavia
	-0.46
	-0.01
	-0.08
	-0.21
	-0.36
	0.32
	-0.34
	0.39
	-0.24
	-0.07
	-0.28
	0.19
	-0.09
	-0.02

	Coniochaeta
	0.78**
	0.26
	-0.66*
	-0.15
	-0.14
	0.14
	-0.33
	0.31
	0.31
	0.39
	-0.39
	-0.26
	-0.39
	0.55


a W, soil water content, SOC, soil total organic carbon; DOC, dissolved organic carbon; TN, total nitrogen; NO3−-N, soil nitrate nitrogen; NH4−-N, soil ammonium nitrogen; Nmin, soil mineral nitrogen; C/N, soil carbon: nitrogen ratio. Kc, SOC mineralization rate; Q10, temperature sensitivity of SOC mineralization. Significant levels are represented as ‘*’P<0.05; ‘**’P<0.01.
Table S3
Correlations between bacterial alpha diversity, community composition and microbial biomass, carbon-degradation enzyme activities
	Correlations a
	Microbial biomass carbon/mg kg−1
	BX/nmol g−1 h−1
	BG/nmol g−1 h−1
	CB/nmol g−1 h−1

	Kc/μg CO2 g−1 h−1
	0.24
	0.05
	-0.53
	-0.28

	Q10
	-0.08
	-0.26
	-0.59*
	0.48

	Chao1 richness indices
	0.31
	0.47
	0.89**
	0.01

	Shannon diversity indices
	0.48
	0.58*
	0.90**
	-0.07

	Phylum
	
	
	
	

	Actinobacteriota
	-0.23
	-0.29
	-0.11
	-0.48

	Proteobacteria
	0.34
	0.40
	-0.21
	-0.19

	Acidobacteriota
	0.02
	-0.08
	0.16
	0.74**

	Chloroflexi
	-0.49
	-0.52
	-0.05
	0.80**

	Firmicutes
	-0.26
	0.12
	0.28
	-0.36

	Gemmatimonadota
	0.54
	-0.03
	-0.22
	0.24

	Bacteroidota
	0.03
	0.41
	0.19
	-0.37

	Myxococcota
	0.11
	0.20
	-0.02
	-0.56

	Patescibacteria
	0.78**
	0.57
	0.27
	0.09

	Nitrospirota
	-0.41
	-0.14
	0.25
	0.41

	Class
	
	
	
	

	Thermoleophilia
	-0.23
	-0.56
	-0.55
	0.04

	Alphaproteobacteria
	0.45
	0.26
	-0.38
	-0.06

	Acidobacteriae
	0.16
	0.03
	0.09
	0.71**

	MB-A2-108
	-0.38
	-0.29
	0.07
	-0.33

	Actinobacteria
	0.43
	0.59*
	0.33
	-0.51

	Gammaproteobacteria
	0.06
	0.43
	0.09
	-0.29

	Bacilli
	-0.22
	0.19
	0.26
	-0.36

	Vicinamibacteria
	-0.36
	-0.27
	0.12
	-0.24

	Ktedonobacteria
	0.05
	-0.10
	-0.07
	0.57

	Gemmatimonadetes
	0.48
	-0.05
	-0.22
	0.32

	Order
	
	
	
	

	Gaiellales
	-0.29
	-0.54
	-0.40
	0.00

	Acidobacteriales
	0.10
	0.00
	0.06
	0.72**

	Rhizobiales
	-0.06
	0.20
	-0.18
	-0.06

	Gemmatimonadales
	0.49
	-0.03
	-0.22
	0.33

	Bacillales
	-0.61*
	-0.01
	-0.07
	-0.14

	Burkholderiales
	-0.08
	0.33
	-0.10
	-0.39

	Sphingomonadales
	0.57
	0.23
	-0.30
	-0.16

	Solirubrobacterales
	-0.06
	-0.49
	-0.81**
	0.15

	Ktedonobacterales
	0.20
	-0.11
	-0.06
	0.49

	norank_c__JG30-KF-CM66
	-0.26
	-0.31
	-0.24
	0.89**

	Family
	
	
	
	

	norank_o__Gaiellales
	-0.09
	-0.41
	-0.49
	0.24

	norank_o__MB-A2-108
	-0.38
	-0.29
	0.07
	-0.33

	Gemmatimonadaceae
	0.48
	-0.05
	-0.22
	0.32

	Sphingomonadaceae
	0.57
	0.22
	-0.30
	-0.15

	Xanthobacteraceae
	0.08
	-0.11
	-0.45
	0.69*

	Bacillaceae
	-0.54
	0.05
	-0.04
	-0.23

	norank_o__Acidobacteriales
	0.11
	0.04
	-0.03
	0.70*

	unclassified_o__Acidobacteriales
	0.05
	0.00
	0.18
	0.67*

	Paenibacillaceae
	-0.08
	0.06
	0.29
	-0.67*

	Gaiellaceae
	-0.37
	-0.30
	0.08
	-0.33

	67-14
	-0.12
	-0.47
	-0.82**
	0.18

	JG30-KF-AS9
	0.08
	-0.29
	-0.24
	0.45

	norank_o__Vicinamibacterales
	-0.34
	-0.26
	0.19
	-0.05

	Streptomycetaceae
	0.35
	0.60*
	0.62*
	-0.48

	Genus
	
	
	
	

	norank_f__Gaiellales
	-0.09
	-0.41
	-0.49
	0.24

	norank_f__MB-A2-108
	-0.38
	-0.29
	0.07
	-0.33

	Bacillus
	-0.54
	0.05
	-0.03
	-0.23

	Sphingomonas
	0.57
	0.21
	-0.31
	-0.12

	norank_f_Acidobacteriales
	0.11
	0.04
	-0.03
	0.70*

	unclassified_o__Acidobacteriales
	0.05
	0.00
	0.18
	0.67*

	norank_f__67-14
	-0.12
	-0.47
	-0.82**
	0.18

	norank_f__Gemmatimonadaceae
	-0.08
	-0.46
	-0.01
	0.60*

	norank_f__JG30-KF-AS9
	0.08
	-0.29
	-0.24
	0.45

	norank_f__Elsterales
	0.41
	0.03
	-0.33
	0.37

	Gaiella
	-0.37
	-0.30
	0.08
	-0.33

	Streptomyces
	0.20
	0.47
	0.52
	-0.51

	norank_f__KD4-96
	-0.49
	-0.20
	0.27
	-0.35

	Bradyrhizobium
	-0.09
	-0.14
	-0.43
	0.67*

	Burkholderia-Caballeronia-Paraburkholderia
	-0.15
	0.32
	0.04
	-0.35


a BX, BG and CB denote the activities of β-1,4-xylosidase activities, β-1,4-glucosidase and β-D-cellobiohydrolase. Kc, SOC mineralization rate; Q10, the temperature sensitivity of SOC mineralization. Significant levels are represented as ‘*’P<0.05; ‘**’P<0.01. 
Table S4
Correlations between fungal alpha diversity, community composition and microbial biomass, carbon-degradation enzyme activities
	Correlations a
	Microbial biomass carbon/mg kg−1
	BX/nmol g−1 h−1
	BG/nmol g−1 h−1
	CB/nmol g−1 h−1

	Kc/μg CO2 g−1 h−1
	0.24
	0.05
	-0.53
	-0.28

	Q10
	-0.08
	-0.26
	-0.59*
	0.48

	Chao1 richness indices
	0.07
	0.14
	0.11
	0.76**

	Shannon diversity indices
	-0.19
	-0.33
	0.12
	0.68*

	Phylum
	
	
	
	

	Ascomycota
	0.05
	-0.07
	-0.08
	0.39

	Basidiomycota
	0.17
	0.31
	-0.01
	-0.63*

	Mortierellomycota
	-0.37
	-0.44
	0.24
	0.45

	Chytridiomycota
	-0.28
	-0.38
	-0.15
	0.85**

	Class
	
	
	
	

	Tremellomycetes
	0.32
	0.18
	-0.06
	-0.35

	Sordariomycetes
	0.38
	-0.18
	0.11
	0.40

	Mortierellomycetes
	-0.35
	-0.44
	0.24
	0.45

	Eurotiomycetes
	-0.26
	0.09
	-0.16
	-0.02

	Agaricomycetes
	-0.22
	0.21
	0.07
	-0.41

	Dothideomycetes
	0.06
	-0.06
	-0.22
	0.19

	unclassified_Fungi
	-0.51
	-0.42
	-0.12
	0.57

	Leotiomycetes
	-0.41
	-0.47
	0.00
	0.19

	Order
	
	
	
	

	Filobasidiales
	0.36
	0.00
	0.01
	-0.18

	Sordariales
	0.49
	-0.14
	0.25
	0.06

	Hypocreales
	-0.01
	-0.12
	-0.23
	0.81**

	Cystofilobasidiales
	0.24
	0.31
	-0.15
	-0.46

	Mortierellales
	-0.35
	-0.44
	0.24
	0.45

	Eurotiales
	-0.25
	0.10
	-0.16
	-0.04

	Agaricales
	-0.16
	0.03
	0.23
	-0.25

	Glomerellales
	-0.23
	-0.09
	0.63*
	0.30

	Pleosporales
	0.12
	-0.04
	-0.22
	0.08

	Coniochaetales
	0.44
	-0.06
	-0.38
	-0.03

	Family
	
	
	
	

	Piskurozymaceae
	0.42
	-0.03
	0.10
	0.03

	Chaetomiaceae
	0.52
	-0.14
	0.25
	-0.01

	Mrakiaceae
	0.24
	0.31
	-0.17
	-0.45

	Mortierellaceae
	-0.35
	-0.44
	0.24
	0.45

	Aspergillaceae
	-0.24
	0.10
	-0.16
	-0.07

	Nectriaceae
	-0.20
	-0.05
	-0.35
	0.60*

	Filobasidiaceae
	-0.05
	0.06
	-0.22
	-0.53

	Hypocreaceae
	0.38
	0.13
	-0.01
	0.59*

	Coniochaetaceae
	0.45
	-0.05
	-0.38
	-0.04

	Lasiosphaeriaceae
	0.16
	0.44
	0.52
	0.08

	Genus
	
	
	
	

	Solicoccozyma
	0.42
	-0.03
	0.10
	0.03

	Tausonia
	0.24
	0.31
	-0.17
	-0.45

	Mortierella
	-0.35
	-0.44
	0.24
	0.45

	unclassified_Chaetomiaceae
	0.55
	-0.11
	0.17
	-0.13

	Penicillium
	-0.32
	-0.61*
	-0.17
	0.89**

	Naganishia
	-0.05
	0.06
	-0.22
	-0.53

	Fusarium
	-0.13
	-0.10
	-0.10
	0.78**

	Trichoderma
	0.39
	0.13
	-0.01
	0.58*

	Aspergillus
	-0.14
	0.25
	-0.10
	-0.29

	Chaetomium
	0.10
	-0.23
	0.56
	0.36

	Thielavia
	-0.15
	-0.24
	0.19
	0.64*

	Coniochaeta
	0.45
	-0.05
	-0.37
	-0.04


a BX, BG and CB denote the activities of β-1,4-xylosidase activities, β-1,4-glucosidase and β-D-cellobiohydrolase. Kc, SOC mineralization rate; Q10, temperature sensitivity of SOC mineralization. Significant levels are represented as ‘*’P<0.05; ‘**’P<0.01.
Table S5
Alpha diversity indices of bacterial community in different size aggregates of different treatments from crop rotation trials at the sequence similarity of 97% a.
	Aggregates
	Sample
	No. of OTUs
	Chao1 richness indices
	ACE estimator of richness
	Shannon diversity indices
	Simpson diversity indices

	>2 mm
	P
	2399.7±57.4aB
	2399.7±57.4aB
	2399.7±57.4aB
	8.253±0.345aA
	0.018±0.006aA

	
	PO
	2672.3±64.5aA
	2672.3±64.5aA
	2672.3±64.5aA
	9.023±0.073aA
	0.007±0.001aA

	1−2 mm
	P
	2508±160aA
	2508±160.0aA
	2508±160.0aA
	8.570±0.188aA
	0.011±0.002aA

	
	PO
	2639±175.8aA
	2639±175.8aA
	2639±175.8aA
	8.923±0.203aA
	0.008±0.002aA

	0.25−1 mm
	P
	2632±208.9aA
	2632±208.9aA
	2632±208.9aA
	8.703±0.249aA
	0.010±0.003aA

	
	PO
	2693.7±182.4aA
	2693.7±182.4aA
	2693.7±182.4aA
	9.120±0.132aA
	0.006±0.001aA

	<0.25 mm)
	P
	2631.3±102.5aA
	2631.3±102.5aA
	2631.3±102.5aA
	8.827±0.175aA
	0.009±0.002aA

	
	PO
	2662±141.5aA
	2662.0±141.5aA
	2662.0±141.5aA
	9.077±0.038aA
	0.006±0.000aA


a P and PO denote continuous peanut monoculture and peanut-O. violaceus rotation. Different lowercase letters denote the differences among aggregates, while different capital letters demote the differences between treatments at P<0.05, ANOVA (±SE, n=3).
Table S6
Relative abundance of the top 10 taxa at the phylum, order and genus levels in different size soil aggregates from P and PO treatments
	Correlations a
	> 2mm
	
	1−2 mm
	
	0.25−1 mm
	
	<0.25 mm

	
	P
	PO
	
	P
	PO
	
	P
	PO
	
	P
	PO

	Phylum
	
	
	
	
	
	
	
	
	
	
	

	Proteobacteria
	45.8±7.6aA
	35.0±0.8aA
	
	44.9±0.9aA
	41.0±5.0aA
	
	39.7±4.1aA
	36.0±3.3aA
	
	42.2±0.5aA
	34.5±1.0aB

	Actinobacteria
	14.2±2.2aA
	18.7±1.5aA
	
	15.3±1.8aA
	18.1±1.6aA
	
	16.5±1.1aA
	19.3±2.1aA
	
	17.0±1.2aA
	20.0±0.7aA

	Acidobacteria
	9.2±1.3aB
	16.4±1.1aA
	
	9.0±1.6aA
	13.3±1.9aA
	
	12.1±4.1aA
	14.9±0.5aA
	
	9.7±0.9aB
	16.4±0.8aA

	Firmicutes
	16.2±2.8aA
	7.2±1.3aB
	
	13.7±2.9aA
	6.7±1.5aA
	
	15.0±3.1aA
	7.0±1.7aA
	
	14.0±2.6aA
	6.0±1.2aB

	Bacteroidetes
	3.2±0.5aA
	3.6±0.3aA
	
	5.7±1.9aA
	5.0±0.8aA
	
	3.9±0.7aA
	5.0±0.6aA
	
	4.1±0.3aA
	3.4±0.1aA

	Chloroflexi
	2.6±0.5aA
	4.5±0.5aA
	
	2.4±0.0aA
	3.7±1.1aA
	
	3.2±0.6aA
	4.4±0.8aA
	
	2.7±0.3aB
	4.6±0.5aA

	Patescibacteria
	1.9±0.3bB
	4.2±0.7aA
	
	1.8±0.1bA
	3.6±0.9aA
	
	1.9±0.1abA
	2.9±0.4aA
	
	2.7±0.3aA
	4.0±0.5aA

	Gemmatimonadetes
	2.1±0.1aA
	3.3±0.6aA
	
	2.2±0.3aA
	3.3±0.5aA
	
	2.5±0.4aA
	3.3±0.4aA
	
	3.0±0.6aA
	3.4±0.4aA

	Verrucomicrobia
	1.4±0.3aA
	2.2±0.3abA
	
	1.5±0.4aA
	1.2±0.2bA
	
	1.2±0.4aA
	1.9±0.3abA
	
	1.2±0.1aB
	2.7±0.4aA

	Planctomycetes
	1.0±0.1aB
	1.4±0.1aA
	
	1.0±0.2aA
	1.0±0.3aA
	
	1.1±0.4aA
	1.7±0.5aA
	
	0.8±0.1aB
	1.4±0.1aA

	Order
	P
	PO
	
	P
	PO
	
	P
	PO
	
	P
	PO

	Betaproteobacteriales
	17.3±4.3aA
	15.3±1.9aA
	
	24.8±1.7aA
	19.0±4.9aA
	
	20.2±3.4aA
	14.8±3.3aA
	
	22.0±2.0aA
	14.7±1.7aB

	Bacillales
	16.1±2.8aA
	7.2±1.3aB
	
	13.6±2.9aA
	6.7±1.5aA
	
	14.9±3.1aA
	7.0±1.7aA
	
	14.0±2.5aA
	6.0±1.2aB

	Gaiellales
	6.2±1.2aA
	9.8±1.4aA
	
	6.3±0.9aA
	9.4±1.6aA
	
	7.0±0.4aA
	10.0±2.0aA
	
	6.8±0.5aA
	9.1±1.5aA

	Acidobacteriales
	5.7±1.2aB
	10.5±1.1aA
	
	5.7±1.2aA
	7.8±1.2aA
	
	8.3±3.5aA
	8.5±0.6aA
	
	5.7±0.3aB
	10.6±0.9aA

	Rhizobiales
	4.6±0.4bA
	6.8±0.8aA
	
	7.2±0.9aA
	7.5±0.8aA
	
	6.0±0.2abB
	7.2±0.4aA
	
	5.7±0.7ab
	6.2±0.5aA

	Sphingomonadales
	5.3±1.1aA
	6.5±0.9aA
	
	4.3±0.5aB
	7.0±0.5aA
	
	5.0±0.2aB
	6.1±0.3aA
	
	5.7±0.1aB
	6.7±0.3aA

	Solibacterales
	2.4±0.1aB
	3.6±0.2aA
	
	2.2±0.2aB
	3.9±0.4aA
	
	2.4±0.1aA
	4.5±0.9aA
	
	2.8±0.5aA
	3.6±0.0aA

	Saccharimonadales
	1.7±0.3bB
	3.8±0.7aA
	
	1.7±0.1bA
	3.4±0.8aA
	
	1.8±0.1bA
	2.6±0.3aA
	
	2.5±0.3aA
	3.6±0.4aA

	Chitinophagales
	1.4±0.3aA
	2.3±0.4aA
	
	2.7±0.9aA
	3.2±0.5aA
	
	1.8±0.2aB
	3.0±0.3aA
	
	2.4±0.3aA
	2.4±0.4aA

	Xanthomonadales
	1.9±0.2bA
	1.5±0.2bA
	
	3.6±0.5aA
	2.3±0.1aA
	
	2.7±0.6abA
	2.2±0.2abA
	
	2.1±0.2bA
	1.7±0.4abA

	Genus
	P
	PO
	
	P
	PO
	
	P
	PO
	
	P
	PO

	(Unassigned)
	35.0±2.4aA
	44.4±3.2aA
	
	31.0±2.7aA
	40.9±5.5aA
	
	34.5±4.1aA
	43.7±4.6aA
	
	36.6±2.9aA
	45.4±3.2aA

	Burkholderia-Caballeronia
-Paraburkholderia
	13.5±4.0aA
	11.2±2.0aA
	
	20.0±2.2aA
	14.7±5.0aA
	
	15.9±3.3aA
	10.9±3.2aA
	
	16.7±2.2aA
	10.7±1.8a

	Bacillus
	15.0±2.8aA
	6.5±1.3aA
	
	12.7±2.6aA
	6.1±1.5aA
	
	14.1±2.9aA
	6.2±1.5aA
	
	13.2±2.4aA
	5.4±1.2aB

	Sphingomonas
	4.5±1.2aA
	6.0±0.8aA
	
	3.9±0.4aB
	6.5±0.4aA
	
	4.4±0.2aB
	5.5±0.3aA
	
	5.0±0.1aB
	6.1±0.2aA

	Gaiella
	1.5±0.3aA
	2.4±0.4aA
	
	1.6±0.3aA
	2.2±0.5aA
	
	1.7±0.2aA
	2.3±0.5aA
	
	1.7±0.2aA
	2.1±0.4aA

	Bryobacter
	1.4±0.1aB
	2.3±0.1aA
	
	1.3±0.1aB
	2.4±0.4aA
	
	1.4±0.1aA
	2.9±0.6aA
	
	1.7±0.2aB
	2.4±0.1aA

	Acidipila
	1.2±0.3aB
	2.6±0.1aA
	
	1.1±0.2aA
	1.9±0.4aA
	
	1.6±0.6aA
	2.0±0.3aA
	
	1.1±0.0aB
	2.4±0.2aA

	Allorhizobium-Neorhizobium
-Pararhizobium-Rhizobium
	0.9±0.2bA
	1.1±0.6aA
	
	2.6±0.1aA
	1.3±0.9aA
	
	1.7±0.1aA
	1.0±0.6aA
	
	1.0±0.1bA
	0.5±0.1BA

	Dyella
	0.9±0.3bA
	0.5±0.1bA
	
	2.4±0.5aA
	1.1±0.3aA
	
	1.6±0.6abA
	0.8±0.2abA
	
	1.0±0.1bA
	0.5±0.1bB

	Bradyrhizobium
	0.6±0.0aA
	0.8±0.1aA
	
	1.0±0.3aA
	0.9±0.1aA
	
	0.8±0.1aA
	0.9±0.0aA
	
	0.8±0.1aA
	0.8±0.1aA


a P and PO denote continuous peanut monoculture and peanut-O. violaceus rotation. Different lowercase letters denote the differences among aggregates, while different capital letters demote the differences between treatments at P<0.05, ANOVA (±SE, n=3).

Table S7
Correlations between bacterial community composition and soil properties across soil aggregates
	Correlations a
	Kc/μg CO2 g−1 h−1
	Q10
	SOC/g kg−1
	TN/g kg−1
	DOC/mg kg−1
	MBC/mg kg−1
	NO3-N/mg kg−1
	NH4-N/mg kg−1
	C/N
	BG/nmol g−1 h−1
	CB/nmol g−1 h−1

	Kc/μg CO2 g−1 h−1
	1
	0.18
	0.66**
	0.12
	0.34
	0.17
	-0.42*
	-0.25
	0.50*
	0.16
	0.21

	Q10
	0.18
	1
	0.20
	0.45*
	0.34
	0.13
	0.32
	0.69**
	0.07
	0.03
	-0.23

	Phylum
	
	
	
	
	
	
	
	
	
	
	

	Proteobacteria
	0.40
	0.16
	0.30
	0.21
	0.19
	0.08
	-0.19
	0.13
	0.23
	0.29
	0.31

	Actinobacteria
	−0.26
	-0.28
	-0.14
	-0.29
	-0.08
	-0.26
	0.04
	-0.29
	-0.08
	-0.16
	-0.21

	Acidobacteria
	-0.35
	-0.46*
	-0.38
	-0.53**
	-0.34
	-0.38
	-0.16
	-0.44*
	-0.18
	-0.37
	-0.07

	Firmicutes
	0.27
	0.44*
	0.34
	0.43*
	0.24
	0.66**
	0.21
	0.37
	0.12
	0.37
	0.09

	Bacteroidetes
	0.17
	0.40
	0.17
	0.25
	-0.23
	-0.05
	0.34
	0.42*
	-0.36
	-0.27
	-0.13

	Chloroflexi
	-0.53**
	-0.22
	-0.52**
	-0.16
	0.03
	-0.40
	0.03
	-0.09
	-0.04
	-0.31
	-0.42*

	Patescibacteria
	-0.42*
	-0.28
	-0.31
	-0.25
	-0.25
	-0.22
	0.17
	-0.25
	-0.28
	-0.27
	-0.44*

	Gemmatimonadetes
	-0.32
	-0.22
	-0.25
	-0.24
	-0.02
	-0.56**
	-0.02
	-0.18
	-0.03
	-0.27
	-0.15

	Verrucomicrobia
	-0.38
	-0.52**
	-0.50*
	-0.28
	-0.49*
	-0.31
	0.00
	-0.21
	-0.36
	-0.31
	0.16

	(Unassigned)
	-0.16
	-0.14
	0.03
	-0.13
	0.13
	-0.20
	-0.10
	-0.21
	0.15
	-0.21
	-0.20

	Planctomycetes
	-0.43*
	-0.20
	-0.50*
	-0.10
	-0.14
	-0.46*
	-0.01
	0.11
	-0.15
	-0.42*
	-0.17

	WPS-2
	-0.61**
	-0.17
	-0.54**
	-0.21
	-0.17
	-0.15
	0.19
	-0.08
	-0.23
	-0.35
	-0.48*

	Nitrospirae
	-0.48*
	-0.12
	-0.43*
	-0.21
	-0.27
	-0.47*
	0.27
	0.04
	-0.38
	-0.28
	-0.23

	Cyanobacteria
	0.15
	0.19
	0.03
	0.19
	0.56**
	0.84**
	-0.21
	-0.06
	0.52**
	0.15
	-0.28

	Armatimonadetes
	0.10
	-0.42*
	0.02
	-0.53**
	-0.26
	-0.16
	-0.48*
	-0.58**
	0.04
	-0.04
	0.30

	Class
	
	
	
	
	
	
	
	
	
	
	

	Gammaproteobacteria
	0.38
	0.22
	0.32
	0.33
	0.18
	0.21
	-0.09
	0.21
	0.20
	0.31
	0.28

	Alphaproteobacteria
	-0.15
	-0.23
	-0.24
	-0.48*
	-0.06
	-0.44*
	-0.18
	-0.31
	0.00
	-0.22
	-0.08

	Acidobacteriia
	-0.35
	-0.46*
	-0.38
	-0.54**
	-0.36
	-0.36
	-0.14
	-0.45*
	-0.21
	-0.36
	-0.05

	Bacilli
	0.27
	0.44*
	0.34
	0.43*
	0.24
	0.66**
	0.20
	0.37
	0.12
	0.37
	0.09

	Thermoleophilia
	-0.33
	-0.14
	-0.13
	-0.17
	0.00
	-0.31
	0.16
	-0.18
	-0.09
	-0.12
	-0.25

	Actinobacteria
	0.13
	-0.23
	0.00
	-0.21
	-0.11
	0.13
	-0.22
	-0.18
	0.03
	-0.10
	0.02

	Bacteroidia
	0.17
	0.41*
	0.18
	0.25
	-0.22
	-0.04
	0.34
	0.42*
	-0.36
	-0.26
	-0.13

	(Unassigned)
	-0.46*
	-0.23
	-0.33
	-0.21
	-0.06
	-0.27
	0.06
	-0.20
	-0.08
	-0.30
	-0.39

	Gemmatimonadetes
	-0.31
	-0.23
	-0.25
	-0.25
	-0.02
	-0.55**
	-0.04
	-0.20
	-0.02
	-0.26
	-0.15

	Saccharimonadia
	-0.41*
	-0.27
	-0.29
	-0.24
	-0.24
	-0.20
	0.18
	-0.25
	-0.27
	-0.26
	-0.45*

	Verrucomicrobiae
	-0.38
	-0.52**
	-0.50*
	-0.28
	-0.49*
	-0.31
	0.00
	-0.21
	-0.36
	-0.31
	0.16

	Ktedonobacteria
	-0.43*
	-0.13
	-0.36
	-0.11
	0.15
	-0.19
	-0.05
	-0.09
	0.11
	-0.33
	-0.39

	Acidimicrobiia
	-0.29
	-0.54**
	-0.27
	-0.46*
	-0.24
	-0.39
	-0.09
	-0.50*
	-0.14
	-0.19
	-0.12

	Planctomycetacia
	-0.42*
	-0.18
	-0.50*
	-0.09
	-0.13
	-0.46*
	0.00
	0.13
	-0.15
	-0.42*
	-0.18

	Chloroflexia
	-0.60**
	0.03
	-0.56**
	0.12
	0.11
	-0.39
	0.29
	0.25
	-0.12
	-0.22
	-0.49*


a SOC, soil total organic carbon; DOC, dissolved organic carbon; TN, total nitrogen; NO3−-N, soil nitrate nitrogen; NH4−-N, soil ammonium nitrogen; C/N, soil carbon: nitrogen ratio. MBC, microbial biomass carbon. BG and CB denote the activities of β-1,4-glucosidase and β-D-cellobiohydrolase. Significant levels are represented as ‘*’P<0.05; ‘**’P<0.01.
Table S8 Correlations between microbial community functional genes and enzymatic activities in aggregates
	Enzymatic activities
	Genes
	Statistic R2
	P

	β-1,4-glucosidase (BG)
	abfA
	0.47*
	<0.05

	
	glx
	0.52*
	<0.05

	β-D-cellobiohydrolase (CB)
	pgu
	0.67**
	<0.01

	
	abfA
	0.44*
	<0.05

	
	manB
	0.44*
	<0.05
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