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	Figure S1. Growth curve of Bacillus subtilis 1.2172 under different Sb concentrations.
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	Figure S2. Scanning electron microscope images of biochar (A) and bacterial-inoculated biochar (B).
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Table S1. Experimental treatments
	Treatment description
	Abbreviation
	Label

	Unstressed soil
	Ctrl
	T1

	Sb stress (1200 mg Sb kg-1)
	Sb stress
	T2

	Sb stress + 1% bio-char (BC)
	Sb stress + 1% BC
	T3

	Sb stress + 2.5% BC 
	Sb stress + 2.5% BC
	T4

	Sb stress + 1% BC + bacterial inoculum (BI)
	Sb stress + 1% BC + BI
	T5

	Sb stress + 2.5% BC + BI
	Sb stress + 2.5% BC + BI
	T6




[bookmark: _Hlk163315088]Table S2. Orthogonal contrast coefficients used to partition treatment sum of squares into five independent tests.
	Contrasts
	DF
	Ctrl
	Sb stress
	Sb stress +1% BC
	Sb stress +2.5% BC
	Sb stress +1% BC +BI
	Sb stress +2.5% BC +BI

	Linear response to BC
	1
	0
	-0.655
	-0.094
	0.749
	0
	0

	Quadratic response to BC
	1
	0
	0.487
	-0.811
	0.324
	0
	0

	BI vs. no BI
	1
	0
	0
	1
	1
	-1
	-1

	BI x BC interaction
	1
	0
	0
	1
	-1
	-1
	1

	Maximum stress relief
	1
	2
	0
	0
	0
	-1
	-1


DF, degrees of freedom; Ctrl, unstressed control; BC, bio-char; BI, bacterial inoculum.


Table S3. Bacterial reads (mean values ± SD) and statistical analysis obtained with MaAsLin2 in the most abundant genera in the six soil treatments 
	Genus
	T1
	T2
	T3
	T4
	T5
	T6

	Ammoniphilus
	1.7 ± 2.1 (a)
	52.7 ± 46.3 (b)
	255.7 ± 21.5 (c)
	31 ± 9.6 (b)
	46 ± 22.1 (bc)
	20 ± 3.6 (bc)

	Anaerolinea
	397 ± 75.4 (a)
	566.7 ± 126.1 (a)
	194.3 ± 12.7 (a)
	15 ± 13.7 (b)
	15.7 ± 5.5 (b)
	59.3 ± 11.4 (b)

	Anaeromyxobacter
	395 ± 30.6 (a)
	540.3 ± 135.4 (a)
	372.7 ± 28.6 (a)
	84.3 ± 21.8 (b)
	73.7 ± 6.1 (b)
	279.7 ± 74.4 (b)

	Azospirillum
	3.7 ± 6.4 (a)
	31 ± 29.6 (b)
	458.3 ± 34.3 (c)
	91 ± 22.5 (d)
	80.3 ± 21.6 (bd)
	729.7 ± 94.6 (bd)

	Bacillus
	32 ± 4 (a)
	40.3 ± 25.7 (a)
	98 ± 8.7 (b)
	325.7 ± 54.1 (c)
	326 ± 65.5 (bc)
	156.3 ± 29.2 (bc)

	Brevundimonas
	9.3 ± 15.3 (a)
	2.3 ± 4 (a)
	49 ± 7 (b)
	3323 ± 398.5 (c)
	1718.3 ± 171.5 (c)
	203.3 ± 9 (c)

	Bryobacter
	713 ± 68 (a)
	335 ± 365.9 (b)
	27.3 ± 6.5 (c)
	19 ± 12.5 (cd)
	15 ± 4.6 (d)
	15 ± 7 (d)

	C0119
	217 ± 19.3 (a)
	192 ± 32.5 (a)
	96.3 ± 15 (a)
	4 ± 4.6 (b)
	4.7 ± 5 (b)
	4.3 ± 6.7 (b)

	Caldicoprobacter
	3.3 ± 4.9 (a)
	 0 (a)
	5 ± 8.7 (a)
	94 ± 20.5 (b)
	248.3 ± 46.2 (b)
	153.3 ± 16 (b)

	Candidatus Azambacteria
	361.7 ± 31 (a)
	186.7 ± 173.7 (b)
	21 ± 4.4 (c)
	 0 (d)
	 0 (d)
	 0 (d)

	Candidatus Koribacter
	246.3 ± 43.7 (a)
	268.3 ± 26.5 (a)
	31.3 ± 14 (b)
	11.7 ± 10.1 (c)
	6.7 ± 11.5 (c)
	4 ± 6.9 (c)

	Candidatus Nitrotoga
	162.7 ± 23.8 (a)
	216 ± 34.7 (ab)
	214.3 ± 97.6 (b)
	 0 (c)
	 0 (c)
	 0 (c)

	Candidatus Solibacter
	1211.7 ± 79.6 (a)
	747.7 ± 268.3 (a)
	630.3 ± 56.6 (a)
	42 ± 17.4 (b)
	8.7 ± 7.6 (c)
	40 ± 5.6 (c)

	Candidatus Udaeobacter
	196.3 ± 58.2 (a)
	200 ± 38.1 (a)
	50 ± 18.2 (b)
	27 ± 7.5 (c)
	23.3 ± 4 (c)
	18 ± 8.2 (c)

	Castellaniella
	1.7 ± 2.9 (a)
	 0 (a)
	 0 (a)
	174 ± 26 (b)
	295.7 ± 26 (c)
	43.3 ± 7.6 (c)

	Caulobacter
	 0 (a)
	5 ± 4.6 (b)
	52.7 ± 4.7 (c)
	135.7 ± 23.8 (d)
	172.7 ± 30.2 (d)
	129.3 ± 12.6 (d)

	Chelatococcus
	0.7 ± 1.2 (a)
	 0 (a)
	1.3 ± 2.3 (a)
	45.7 ± 3.1 (b)
	107.3 ± 24.8 (b)
	308.7 ± 41.3 (b)

	Chitinophagaceae
	1501.3 ± 48 (a)
	1416.7 ± 77.5 (a)
	1058.3 ± 116.3 (a)
	575.3 ± 104.6 (b)
	111.7 ± 34.5 (c)
	90.7 ± 1.2 (c)

	Christensenellaceae_R-7_group
	1.3 ± 2.3 (a)
	7.3 ± 7.5 (b)
	81.7 ± 22.1 (c)
	218.7 ± 26.8 (c)
	138 ± 21.9 (c)
	269 ± 62.2 (c)

	Chthonomonadales
	402 ± 39.2 (a)
	221.7 ± 248 (b)
	18.7 ± 5.1 (c)
	 0 (d)
	 0 (d)
	 0 (d)

	Citrifermentans
	11.7 ± 10.4 (a)
	411.7 ± 338.3 (b)
	207.3 ± 22.2 (b)
	 0 (a)
	 0 (a)
	 0 (a)

	Conexibacter
	318.3 ± 106.3 (a)
	157 ± 99.7 (a)
	134 ± 61.5 (a)
	39 ± 36.4 (b)
	40.7 ± 22.5 (b)
	44 ± 3 (b)

	Devosia
	 0 (a)
	8.7 ± 8.1 (b)
	75 ± 3.5 (c)
	648.3 ± 91.5 (d)
	357 ± 48.1 (e)
	185.3 ± 33.9 (e)

	Ellin6067 (Betaproteobacteria)
	311.3 ± 42.4 (ab)
	361.7 ± 59.1 (a)
	125.7 ± 14.4 (b)
	39 ± 6.6 (c)
	21.3 ± 18.5 (d)
	11.7 ± 10.2 (d)

	Flavisolibacter
	234 ± 10.5 (a)
	337 ± 61.6 (b)
	778.3 ± 106 (c)
	341.3 ± 121 (ab)
	585.7 ± 68 (d)
	187 ± 5.6 (d)

	Gemmatimonas
	2514.3 ± 75.2 (a)
	1755.7 ± 669.6 (b)
	398.7 ± 14.6 (c)
	82 ± 10.8 (d)
	142 ± 7.2 (e)
	464.3 ± 73.4 (e)

	Haliangium
	179.7 ± 16.3 (a)
	214.3 ± 32.5 (ab)
	178 ± 45.5 (a)
	5 ± 5.2 (c)
	68 ± 16.4 (bc)
	12 ± 2 (bc)

	HSB_OF53-F07
	174 ± 55 (a)
	88 ± 33.6 (a)
	113 ± 13 (a)
	22 ± 14.7 (b)
	42 ± 25.9 (c)
	43.7 ± 21.5 (c)

	Kaistia
	1.7 ± 2.9 (a)
	1.7 ± 2.9 (a)
	3.3 ± 3.1 (b)
	98.3 ± 8.5 (c)
	304 ± 31 (bc)
	161.3 ± 25.9 (bc)

	Kapabacteriales
	17.3 ± 2.9 (a)
	57.7 ± 30.2 (a)
	177.7 ± 23.1 (a)
	57.7 ± 5 (b)
	0.7 ± 1.2 (c)
	31.7 ± 2.5 (c)

	KD4-96
	279.3 ± 46 (a)
	185 ± 130.8 (a)
	49 ± 7.9 (c)
	35.7 ± 8.7 (bd)
	51.3 ± 14.5 (e)
	41.3 ± 17.8 (e)

	Limnobacter
	8.3 ± 14.4 (a)
	4.7 ± 8.1 (a)
	8 ± 1 (a)
	265 ± 46.1 (b)
	278 ± 31.7 (b)
	223.7 ± 17.8 (b)

	Luteimonas
	163 ± 78.8 (a)
	112.3 ± 30 (a)
	4 ± 6.9 (a)
	972 ± 138.3 (b)
	940.3 ± 163.4 (b)
	5201 ± 554.5 (b)

	Lutispora
	4.7 ± 8.1 (a)
	 0 (a)
	24 ± 4.4 (b)
	85 ± 11.4 (c)
	217.7 ± 25.7 (c)
	175.3 ± 32.3 (c)

	Massilia
	182.7 ± 21.5 (a)
	167 ± 31.5 (a)
	203.7 ± 7.6 (a)
	50.3 ± 15.8 (b)
	17.7 ± 15.9 (c)
	11 ± 10.1 (c)

	Methyloversatilis
	5.3 ± 9.2 (a)
	52 ± 45 (b)
	300.7 ± 30.3 (c)
	286.3 ± 88.7 (cd)
	173 ± 20.1 (de)
	91 ± 2.6 (de)

	Microvirga
	3 ± 3 (a)
	20.7 ± 15.9 (b)
	97.7 ± 27.5 (c)
	88 ± 39.5 (c)
	151.3 ± 11.7 (c)
	256 ± 66.5 (c)

	Mycobacterium
	214.3 ± 76.8 (a)
	100.3 ± 28 (b)
	156.7 ± 20.6 (a)
	34.7 ± 4.7 (c)
	44.7 ± 18 (c)
	94.3 ± 33.6 (c)

	Mycoplana
	4 ± 6.9 (a)
	8 ± 6.9 (a)
	22.7 ± 5.5 (b)
	162.7 ± 16 (c)
	217.3 ± 42.9 (c)
	391 ± 12.1 (c)

	Nitrosospira
	178.7 ± 17.5 (ab)
	138.7 ± 31.7 (a)
	164 ± 43.3 (b)
	0 (c)
	0 (c)
	0 (c)

	Nitrospira
	46.7 ± 20.3 (a)
	126 ± 89.2 (ab)
	215.3 ± 7 (b)
	1 ± 1.7 (c)
	1.3 ± 2.3 (c)
	4.3 ± 5.1 (c)

	Ochrobactrum
	1 ± 1.7 (a)
	 0 (a)
	 0 (bc)
	305.7 ± 42.2 (ab)
	121.3 ± 27.5 (c)
	54.3 ± 5.1 (c)

	Opitutus
	175.3 ± 8.5 (a)
	281.7 ± 91.6 (a)
	246.7 ± 11 (a)
	3.3 ± 5.8 (b)
	70.3 ± 17.9 (c)
	3 ± 3 (c)

	Paenibacillus
	3.3 ± 2.1 (a)
	5.7 ± 3.1 (a)
	98 ± 7 (b)
	267 ± 31.5 (bc)
	617 ± 162.4 (c)
	493 ± 39.4 (c)

	Paracoccus
	 0 (a)
	3 ± 3 (a)
	3.3 ± 5.8 (a)
	192 ± 35.6 (b)
	26.7 ± 2.3 (c)
	15.3 ± 5.5 (c)

	Parcubacteria
	475.3 ± 87.6 (a)
	487.3 ± 111.4 (a)
	7 ± 6 (b)
	0.3 ± 0.6 (c)
	 0 (c)
	0.3 ± 0.6 (c)

	Pedosphaeraceae
	99.3 ± 21.5 (a)
	103.7 ± 2.9 (a)
	481.7 ± 81.5 (b)
	49.3 ± 20 (c)
	1 ± 1.7 (d)
	 0 (d)

	Phenylobacterium
	92.3 ± 20.1 (a)
	245 ± 145.3 (a)
	547 ± 83.5 (c)
	499.7 ± 21.5 (cd)
	330 ± 17.4 (bd)
	246.7 ± 23.9 (bd)

	Pseudomonas
	 0 (a)
	0 (a)
	 0 (a)
	100 ± 11.1 (b)
	206.3 ± 19.8 (c)
	0.3 ± 0.6 (c)

	Pseudoxanthomonas
	 0 (a)
	7.7 ± 13.3 (a)
	 0 (a)
	 0 (a)
	3.7 ± 3.5 (a)
	3392 ± 311.4 (a)

	Pusillimonas
	 0 (a)
	0.7 ± 1.2 (a)
	 0 (a)
	295 ± 32.1 (b)
	20 ± 2.6 (c)
	91.3 ± 6.7 (c)

	RBG-13-54-9
	1209.3 ± 112.7 (a)
	608.3 ± 577.3 (b)
	102.3 ± 12.7 (c)
	28.7 ± 5.5 (d)
	46.7 ± 14.5 (d)
	23 ± 8.2 (d)

	Roseisolibacter
	265 ± 37.7 (ab)
	258 ± 43.1 (ab)
	164 ± 35.2 (ac)
	365.3 ± 78.4 (b)
	579.3 ± 92.4 (d)
	217.3 ± 22.8 (d)

	Roseomonas
	3.3 ± 2.9 (a)
	14.7 ± 13.3 (a)
	43 ± 1 (b)
	152 ± 31.7 (bc)
	246 ± 59.9 (c)
	127.7 ± 11 (c)

	Ruminiclostridium
	 0 (a)
	13.3 ± 11.7 (b)
	85.3 ± 6.7 (cd)
	173.3 ± 32.3 (c)
	104 ± 10.4 (d)
	290.7 ± 26.5 (d)

	S0134_terrestrial_group
	252.3 ± 31.7 (a)
	152 ± 65 (ab)
	78.7 ± 7.6 (b)
	69.3 ± 23.2 (c)
	317 ± 104.1 (a)
	43.3 ± 24 (a)

	SC-I-84
	1277.3 ± 45.1 (a)
	1212.7 ± 191.4 (a)
	437 ± 38.2 (b)
	156.3 ± 26.3 (c)
	129.3 ± 14 (c)
	33.7 ± 15.2 (c)

	Sedimentibacter
	2.7 ± 4.6 (a)
	1.7 ± 2.9 (a)
	4 ± 2 (a)
	376.3 ± 57 (b)
	525 ± 113 (b)
	2052.3 ± 516.4 (b)

	Sphingomonas
	431.7 ± 10 (a)
	1375 ± 800.4 (b)
	1379.7 ± 80.3 (b)
	262 ± 38.4 (ac)
	185.7 ± 40.8 (cd)
	112.3 ± 13.3 (cd)

	Sphingopyxis
	5.7 ± 9.8 (a)
	3.7 ± 6.4 (a)
	64.3 ± 14.5 (b)
	3277.7 ± 451.7 (c)
	739.3 ± 45.5 (d)
	638.3 ± 47.1 (d)

	Stenotrophomonas
	4 ± 4.6 (a)
	 0 (b)
	10.3 ± 3.5 (c)
	1880.7 ± 160.2 (d)
	7721.7 ± 928.8 (e)
	152.7 ± 18 (e)

	Tellurimicrobium
	94.7 ± 23.1 (a)
	260.7 ± 117.7 (a)
	575.3 ± 46.8 (a)
	61 ± 13.1 (b)
	4.3 ± 7.5 (b)
	2.7 ± 4.6 (b)

	Tissierella
	1 ± 1.7 (a)
	 0 (b)
	 0 (c)
	463.3 ± 132.2 (a)
	152.7 ± 61.2 (d)
	227.7 ± 24.5 (d)

	TK10 
	163.3 ± 59.1 (a)
	131.3 ± 17.2 (a)
	71.3 ± 24 (a)
	8.7 ± 2.5 (b)
	14 ± 9.6 (c)
	11 ± 8.2 (c)

	Vulgatibacter
	4 ± 6.9 (a)
	14.3 ± 13.6 (a)
	52.7 ± 7.6 (b)
	533.3 ± 33.9 (c)
	370.7 ± 112.4 (c)
	515.7 ± 78 (c)

	WD2101_soil_group
	728.7 ± 121 (a)
	726 ± 96.4 (a)
	385 ± 3 (a)
	201.3 ± 54.9 (b)
	190.3 ± 32.3 (b)
	74 ± 26.9 (b)

	WPS-2
	780.7 ± 101 (a)
	655 ± 229.7 (a)
	149 ± 16.4 (b)
	122.7 ± 16.8 (c)
	101.3 ± 10.3 (c)
	46.7 ± 10.1 (c)


T1, Ctrl; T2, Sb stress; T3, Sb stress + 1% BC; T4, Sb stress + 2.5% BC; T5, Sb stress + 1% BC + BI; T6, Sb stress + 2.5% BC + BI. Different letters indicate significantly different levels at p <0.05.

Table S4. Relative abundance (%) in the bacterial genera present in the six soil treatments
	Genus
	T1 
	T2
	T3
	T4
	T5
	T6
	Involved function
	Reference

	ADurb.Bin063-1
	-
	-
	0.9
	-
	-
	-
	Involved in bioremediation of cadmium-contaminated soil
	Song et al. (2024)

	Anaerolinea
	1.2
	1.7
	
	-
	-
	-
	Improving soil property
	Lv et al. (2024)

	Anaeromyxobacter
	1.2
	1.6
	1.1
	-
	-
	-
	Nitrogen fixation
	Masuda et al. (2012)

	Azospirillum
	-
	-
	1.4
	-
	-
	2.2
	PGPR
	Basu et al. (2021)

	Bacillus
	-
	-
	-
	1.1
	1.1
	-
	PGPR
	Basu et al. (2021), Jiang et al. (2022)

	Brevundimonas
	-
	-
	-
	10.3
	5.3
	-
	PGPR
	Basu et al. (2021)

	Bryobacter
	2.2
	1.0
	-
	-
	-
	-
	PGPR
	Wang et al. (2022)

	C0119
	0.6
	0.5
	-
	-
	-
	-
	biomarkers in the 0–10 cm soil layer
	Zou et al. (2023)

	Caldicoprobacter
	-
	-
	-
	-
	0.7
	-
	PGPR
	Basu et al. (2021)

	Candidatus_Azambacteria
	1.1
	0.5
	-
	-
	-
	-
	Soil bacteria
	Gagnon et al. (2020)

	Candidatus_Koribacter
	0.7
	0.8
	-
	-
	-
	-
	Involved in bioremediation of Cadmium contaminated soil
	Song et al. (2024)

	Candidatus_Nitrotoga
	0.5
	0.5
	0.6
	-
	-
	-
	Nitrifying bacteria
	Nowka et al. (2015)

	Candidatus_Solibacter
	3.7
	2.3
	1.9
	-
	-
	-
	PGPR
	Wang et al. (2022)

	Candidatus_Udaeobacter
	0.6
	0.6
	-
	-
	-
	-
	Rhizospheric bacteria
	Medina-de la Rosa et al. (2021)

	Castellaniella
	-
	-
	-
	0.5
	0.9
	-
	Removal of toxic organic compounds
	Deng et al. (2021)

	Caulobacter
	-
	-
	-
	-
	0.5
	-
	PGPR
	Basu et al. (2021)

	Chelatococcus
	-
	-
	-
	-
	-
	0.9
	Biodegradation of crude heavy oil
	Ke et al. (2019)

	Chitinophagaceae
	4.6
	4.4
	3.2
	1.7
	-
	-
	PGPR
	Gao et al. (2021)

	Christensenellaceae_R-7_group
	-
	-
	-
	0.68
	-
	0.83
	Cellulase activity
	Gu et al. (2024)

	Chthonomonadales
	1.2
	0.7
	-
	-
	-
	-
	Soil bacteria associated with the decomposition of glycine substrates
	Berlow et al. (2024)

	Citrifermentans
	-
	1.2
	0.6
	-
	-
	-
	Microbial dysbiosis in symptomatic grapevine
	Darriaut et al. (2024)

	Conexibacter
	0.9
	-
	-
	-
	-
	-
	Reduced in infected soil
	Hu et al. (2020)

	Devosia
	-
	-
	-
	2.0
	1.1
	0.5
	Dominant in soil habitats contaminated with various toxins and characterized for its bioremediation potential
	Talwar et al. (2020)

	Ellin6067
	0.9
	1.1
	-
	-
	-
	-
	Dominant genera in the rhizospheric soil samples positively correlated to soil nutrient content
	Liu et al. (2022)

	Flavisolibacter
	0.7
	1.0
	2.4
	1.0
	1.8
	0.5
	Involved in bioremediation of Cadmium contaminated soil; improving plant disease resistance and CO2 fixation
	Li et al. (2021);(Xu et al., 2020)

	Gemmatimonas
	7.8
	5.4
	1.2
	-
	-
	1.4
	Microbial nitrogen metabolism, and soil respiration
	Qian et al. (2022), Li et al. (2021)

	Haliangium
	0.5
	0.6
	0.5
	-
	-
	-
	Important for arbuscular mycorrhizae fungi and hydrosphere communities
	Zhang et al. (2024)

	HSB_OF53-F07
	0.5
	-
	-
	-
	-
	-
	Improve the resistance of kiwifruit against Psa and dominant soil bacterial genera under medium and low N applications
	Yang et al. (2021)

	Kaistia
	-
	-
	-
	-
	0.9
	0.5
	PGPR
	Liao et al. (2021), Soldan et al. (2022)

	Kapabacteriales
	-
	-
	0.5
	-
	-
	-
	PGPR and seed-associated bacteria
	Liao et al. (2021), Soldan et al. (2022)

	KD4-96
	0.8
	0.5
	-
	-
	-
	-
	A heavy metal-resistant bacterium
	Qian et al. (2022)

	Limnobacter
	-
	-
	-
	0.8
	0.8
	0.6
	A good indicator of perfluorooctanoic Acid (PFOA) pollution in various environments
	Guo et al. (2023)

	Longimicrobiaceae
	-
	-
	-
	-
	0.5
	-
	Rhizospheric bacteria
	Medina-de la Rosa et al. (2021)

	Luteimonas
	0.5
	-
	-
	3.0
	2.9
	16.2
	Bioremediation, total petroleum hydrocarbons contaminated soils
	Ruley et al. (2020)

	Lutispora
	-
	-
	-
	-
	0.6
	0.5
	Cellulolytic bacteria
	Carver et al. (2015)

	LWQ8
	1.0
	1.1
	-
	-
	-
	-
	Improving soil property
	Lv et al. (2024)

	Magnetospirillaceae
	-
	-
	-
	1.1
	1.4
	1.1
	Diazotrophic bacteria
	Wang et al. (2022)

	Massilia
	0.5
	0.5
	0.6
	-
	-
	-
	PGPR
	Fasusi et al. (2021)

	Methyloversatilis
	-
	-
	0.9
	0.8
	0.5
	-
	Biodegradation of petroleum hydrocarbons
	Lee et al. (2023)

	Microvirga
	-
	-
	-
	-
	-
	0.7
	PGPR
	Msaddak et al. (2017)

	Mycobacterium
	0.6
	-
	-
	-
	-
	-
	PGPR
	Karmakar et al. (2021)

	Mycoplana
	-
	-
	-
	0.5
	0.6
	1.2
	PGPR
	Taye et al. (2020)

	Nitrosospira
	0.5
	-
	0.5
	-
	-
	-
	Contributor of ammonia oxidation
	Sanders et al. (2019)

	Nitrospira
	-
	-
	0.6
	-
	-
	-
	Involved in soil nutrient cycling and removal of pollutants
	Liu et al. (2022)

	Ochrobactrum
	-
	-
	-
	0.9
	-
	-
	Involved in rhizoremediation
	Sun et al. (2024)

	OM27_clade
	-
	-
	-
	-
	0.5
	-
	Involved in the mineralization of atrazine
	De Souza et al. (2022)

	Opitutus
	0.5
	0.8
	0.7
	-
	-
	-
	Plant-associated methanol-consuming bacteria (methylotrophs)
	Macey et al. (2020)

	Paenibacillus
	-
	-
	-
	0.6
	1.9
	1.5
	Bioremediation of lead contaminated environmernt, PGPR
	Basu et al. (2021);Harun et al. (2024)

	Paracoccus
	-
	-
	-
	0.5
	-
	-
	Salt-tolerant polyhydroxy butyrate producers
	Wen et al. (2024)

	Parapedobacter
	-
	-
	-
	-
	-
	0.7
	Bioemulsifier and involved in bioremediation
	Devale et al. (2023)

	Parcubacteria
	1.4
	1.5
	-
	-
	-
	-
	Rhyzospheric bacteria
	Dawson et al. (2017)

	Pedosphaeraceae
	-
	-
	1.5
	-
	-
	-
	Rhyzospheric bacteria
	Chen et al. (2021)

	Phenylobacterium
	-
	0.7
	1.7
	1.5
	1.0
	0.7
	PGPR
	Boonmak et al. (2024)

	Pseudomonas
	-
	-
	-
	-
	0.6
	-
	PGPR
	Basu et al. (2021)

	Pseudoxanthomonas
	-
	-
	-
	-
	-
	10.5
	Bioremediation of heavy metals, increasing the content of phosphorus that could be absorbed and used in the plant growth
	Yang et al. (2023);Abdul Raheem et al., (2024)

	Pusillimonas
	-
	-
	-
	0.9
	-
	-
	Degradation of aromatic acid
	Jiménez-Volkerink et al. (2024)

	RBG-13-54-9
	3.7
	1.8
	-
	-
	-
	-
	Important role in microbial community structure
	Ma et al. (2024)

	Roseisolibacter
	0.8
	0.8
	0.5
	1.1
	1.8
	0.6
	Nitrogen-fixing bacteria
	Rodriguez-Mena et al. (2022)

	Roseomonas
	-
	-
	-
	-
	0.7
	-
	Nitrogen-fixing bacteria
	Li et al. (2024)

	Ruminiclostridium
	-
	-
	-
	0.5
	-
	0.9
	Nitrogen-fixing and cellulolytic bacteria
	Tian et al. (2023)

	S0134_terrestrial_group
	0.7
	-
	-
	-
	0.9
	-
	Containing resistance genes to heavy metals 
	Cao et al. (2024)

	SC-I-84
	3.9
	3.7
	1.3
	-
	-
	-
	Abundant in soils planted to different rice varieties
	Liang et al. (2020)

	Sedimentibacter
	-
	-
	-
	1,1
	1.6
	6.3
	Bioremediation of organic compounds
	Huang et al. (2016)

	Sphingomonas
	1.3
	4.2
	4.2
	-
	-
	-
	Major degraders of herbicide and polycyclic aromatic hydrocarbons
	Zhang et al. (2023)

	Sphingopyxis
	-
	-
	-
	10.2
	2.3
	1.9
	Biodegradative capabilities for various environmental contaminants
	Sharma et al. (2021)

	Stenotrophomonas
	-
	-
	-
	5.8
	24.0
	-
	Bioremediation, PGPR
	Taye et al. (2020); (Ryan et al., 2009)

	Subgroup_7
	1.2
	1.7
	-
	-
	-
	-
	Abundant in soils planted to different rice varieties
	Liang et al. (2020)

	Tellurimicrobium
	-
	0.8
	1.7
	-
	-
	-
	Sb resistant rhizobacteria, metabolizing oxalic compounds helping protection plants from infection 
	Jara-Servin et al. (2023); (Lin et al., 2022)

	Tissierella
	-
	-
	-
	1.4
	-
	0.7
	Increased in the Benzo[a]pyrene degradation experiment with phenol as co-substrate
	Wu et al. (2019)

	TK10
	0.5
	-
	-
	-
	-
	-
	Key factors for predicting humus-like dissolved organic matter 
	Yuan et al. (2022)

	Vulgatibacter
	-
	-
	-
	1.6
	1.1
	1.6
	Highly abundant under biochar application
	Sarfraz et al. (2023)

	WD2101_soil_group
	2.2
	2.2
	1.1
	0.6
	0.5
	-
	Phosphorus solubilizer
	Aksorn et al. (2022)

	WPS-2
	2.4
	2.0
	-
	-
	-
	-
	Phototrophic bacteria that can thrive under extreme environmental conditions
	Ji et al. (2021)


T1, Ctrl; T2, Sb stress; T3, Sb stress + 1% BC; T4, Sb stress + 2.5% BC; T5, Sb stress + 1% BC + BI; T6, Sb stress + 2.5% BC + BI. PGPR, Plant Growth Promoting Rhizobacteria. Relative abundance values < 0.5% are not reported.


Table S5. Degree of similarities between the repeated treatments based on the Permanova test
	
	Df 
	SS 
	R2
	F 
	p-value 

	Treatment
	5
	3.7068
	0.92584
	29.962
	0.001 ***

	Residual
	12
	0.2969
	0.07416
	
	

	Total
	17
	4.0037
	1.00000
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