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Table S1 Basic chemical properties of soil at five tobacco-growing regions.
	Research sites
	pH
	AN
(mg·kg−1)
	AP
(mg·kg−1)
	AK
(mg·kg−1)
	SOM
(g·kg−1)

	MDJ
	7.20
	165.45
	21.58
	89.55
	26.58

	SL
	7.13
	120.45
	42.36
	224.62
	20.12

	XC
	7.83
	81.63
	6.27
	61.12
	11.61

	YC
	5.50
	97.25
	25.54
	105.40
	13.40

	YSZ
	6.29
	121.79
	21.34
	123.56
	18.67


Notes: AN: alkaline hydrolysable nitrogen; AP: available phosphorus; AK: available potassium; SOM: soil organic matter. 






























Table S2 The sequences of the primers for bacterial and fungal communities.
	Communities
	Primer code
	Primer sequence

	Bacteria
	338F
	5’-ACTCCTACGGGAGGCAGCA-3’

	
	806R
	5’-GGACTACHVGGGTWTCTAAT-3’

	Fungi
	SSU0817F
	5’- TTAGCATGGAATAATRRAATAGGA-3’

	
	1196R
	5’-TCTGGACCTGGTGAGTTTCC-3’
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	Communities
	Phylum
	F 
	p

	Bacteria
	P__Abditibacteriota
	4.60 
	0.08 

	
	p__Acidobacteriota
	7.88 
	0.04*

	
	p__Actinobacteriota
	69.09 
	0.00***

	
	p__Armatimonadota
	17.61 
	0.01**

	
	p__Bacteroidota
	0.40 
	0.80 

	
	p__Bdellovibrionota
	0.76 
	0.60 

	
	p__Chloroflexi
	2.77 
	0.17 

	
	p__Cloacimonadota
	1.94 
	0.27 

	
	p__Cyanobacteria
	1.40 
	0.38 

	
	p__Dadabacteria
	20.61 
	0.01**

	
	p__Deferrisomatota
	31.64 
	0.00**

	
	p__Deinococcota
	0.96 
	0.52 

	
	p__Dependentiae
	4.76 
	0.08 

	
	p__Desulfobacterota
	1.29 
	0.40 

	
	p__DTB120
	2.44 
	0.20 

	
	p__Elusimicrobiota
	1.56 
	0.34 

	
	p__Entotheonellaeota
	1.41 
	0.37 

	
	p__FCPU426
	3.41 
	0.13 

	
	p__Fibrobacterota
	12.59 
	0.02*

	
	p__Firmicutes
	0.59 
	0.69 

	
	p__GAL15
	29.42 
	0.00**

	
	p__Gemmatimonadota
	42.49 
	0.00**

	
	p__Halanaerobiaeota
	3.75 
	0.11 

	
	p__Hydrogenedentes
	2.28 
	0.22 

	
	p__Latescibacterota
	0.95 
	0.52 

	
	p__MBNT15
	16.82 
	0.01**

	
	p__Methylomirabilota
	2.59 
	0.19 

	
	p__Myxococcota
	2.51 
	0.20 

	
	p__NB1-j
	0.73 
	0.62 

	
	p__Nitrospinota
	2.61 
	0.19 

	
	p__Nitrospirota
	4.33 
	0.09 

	
	p__Patescibacteria
	1.55 
	0.34 

	
	p__Planctomycetota
	4.51 
	0.09 

	
	p__Proteobacteria
	11.03 
	0.02*

	
	p__RCP2-54
	2.06 
	0.25 

	
	p__SAR324_cladeMarine_group_B
	0.37 
	0.82 

	
	p__Spirochaetota
	4.08 
	0.10 

	
	p__Sumerlaeota
	2.13 
	0.24 

	
	p__Sva0485
	15.41 
	0.01*

	
	p__TA06
	3.76 
	0.11 

	
	p__TX1A-33
	2.91 
	0.16 

	
	p__unclassified_k__norank_d__Bacteria
	4.12 
	0.10 

	
	p__Verrucomicrobiota
	16.03 
	0.01**

	
	p__WPS-2
	0.66 
	0.65 

	
	p__WS2
	1.75 
	0.30 

	
	p__WS4
	10.80
	0.02*

	
	p__Zixibacteria
	8.92
	0.03

	Fungi
	p__Aphelidea
	0.96
	0.52

	
	p__Ascomycota
	31.10
	0.00**

	
	p__Basidiomycota
	14.41
	0.01*

	
	p__Blastocladiomycota
	1.06
	0.48

	
	p__Cavosteliida
	1.09
	0.47

	
	p__Chytridiomycota
	22.92
	0.01*

	
	p__Cryptomycota
	0.60
	0.68

	
	p__LKM15
	1.93
	0.27

	
	p__Mucoromycota
	1.34
	0.39

	
	p__norank_k__Fungi
	7.67
	0.04*

	
	p__Preaxostyla
	8.02
	0.03*

	
	p__SAR_k__norank
	1.15
	0.45

	
	p__Schizoplasmodiida
	19.48
	0.01**

	
	p__unclassified_k__Fungi
	1.16
	0.44

	
	p__unclassified_k__norank
	0.58
	0.70

	
	p__Zoopagomycota
	2.97
	0.16













[bookmark: _Hlk192609101]Table S4 Effect of long-term peanut shell biochar addition on significantly upregulated OTUs.
	Communities
	Phylum
(Class)
	OUT ID
	Log2FC
	p
	Group
	Relative abundance (%)

	Bacteria
	p__Firmicutes
(c__Bacilli)
	OTU2188
	1.83
	0.01
	up
	0.59 

	
	p__Firmicutes
(c__Clostridia)
	OTU2607
	1.41
	0.01
	up
	0.61 

	
	p__Firmicutes
(c__Bacilli)
	OTU2689
	2.10
	0.00
	up
	0.45 

	
	p__Bdellovibrionota
(c__Bdellovibrionia)
	OTU2800
	1.86
	0.02
	up
	0.08 

	
	p__Bdellovibrionota
(c__Bdellovibrionia)
	OTU3278
	2.03
	0.01
	up
	0.21 

	
	p__Firmicutes
(c__Bacilli)
	OTU359
	2.34
	0.00
	up
	0.61 

	
	p__Firmicutes
(c__Bacilli)
	OTU7775
	2.40
	0.03
	up
	0.13 

	
	p__Firmicutes
(c__Bacilli)
	OTU970
	2.57
	0.01
	up
	0.32 

	Fungi
	p__Zoopagomycota
(c__norank_p__Zoopagomycota)
	OTU209
	2.83
	0.00
	up
	5.15 

	
	p__SAR_k__norank
(c__Intramacronucleata)
	OTU222
	2.52
	0.00
	up
	0.37 

	
	p__Blastocladiomycota
(c__norank_p__Blastocladiomycota)
	OTU226
	3.64
	0.00
	up
	14.50 

	
	p__Zoopagomycota
(c__norank_p__Zoopagomycota)
	OTU72
	3.57
	0.02
	up
	0.12 























[bookmark: _Hlk192609114]Table S5 Topological properties of microbial networks in rhizosphere soil at different tobacco-growing regions.
	Communities
	Sample site
	Nodes
	Edges
	Average neighbors
	Modularity
	Average clustering coefficient
	Average path distance

	Bacteria
	MDJ
	207
	3941
	38.08
	0.45
	0.59
	2.16

	
	SL
	197
	8662
	87.94
	0.18
	0.74
	1.73

	
	XC
	168
	2292
	27.29
	0.44
	0.53
	2.20

	
	YC
	192
	1805
	18.80
	0.45
	0.50
	2.61

	
	YSZ
	202
	3750
	37.13
	0.33
	0.58
	2.24

	Fungi
	MDJ
	103
	811
	15.75
	0.41
	0.51
	2.30

	
	SL
	137
	2732
	39.88
	0.26
	0.69
	2.00

	
	XC
	130
	1270
	19.54
	0.44
	0.53
	2.27

	
	YC
	120
	573
	9.55
	0.37
	0.48
	3.18

	
	YSZ
	127
	807
	12.71
	0.41
	0.46
	2.77
































[bookmark: _Hlk192609129]Table S6 Effects of long-term peanut shell biochar addition on topological properties of bacterial and fungal networks.
	Communities
	Treatment
	Nodes
	Edges
	Average neighbors
	Modularity
	Average clustering coefficient
	Average path distance

	Bacteria
	CK
	156
	2336
	30.14
	0.40
	0.64
	2.40

	
	ST
	160
	2477
	30.96
	0.33
	0.65
	2.24

	Fungi
	CK
	146
	602
	8.25
	0.51
	0.52
	3.31

	
	ST
	169
	647
	7.66
	0.60
	0.50
	3.75
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Table S7 Changes of keystone OTUs of bacterial and fungal communities under long-term peanut shell biochar application.
	Communities
	Treatment
	OUT ID
	Phylum

	Bacteria
	Control
	OTU445
	p__Chloroflexi

	
	Biochar
	OTU10037
	p__Acidobacteriota

	
	
	OTU2552
	p__Actinobacteriota

	
	
	OTU1552
	p__Patescibacteria

	
	
	OTU1112
	p__Acidobacteriota

	
	
	OTU1230
	p__Bacteroidota

	Fungi
	Control
	——
	——

	
	Biochar
	OTU505
	p__Ascomycota

	
	
	OTU374
	p__Ascomycota

	
	
	OTU257
	p__Ascomycota

	
	
	OTU177
	p__norank_d__Eukaryota








