[image: ]Figure S1. Calculation standards of the species classification model to determine the relative level of species resistance and resilience.
“>” and “<” mean that the species abundance under the fumigation treatment was significantly (P < 0.05) higher and lower than that in the control group (CK), respectively; “=” indicates no significant difference between the control (CK) and fumigation treatments.
The red symbols “+” and “-” represent species with relatively high and low resistance to fumigation; the red symbol “O” represents species with a moderate level of resistance; “↑” and “↓” represent species with relatively high and low resilience after fumigation; “=” represents species with stable relative abundance.
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Figure S2. Soil bacterial communities undergo extinction and recovery after fumigant application. A Habitat niche breadth of soil bacterial community after extinction (T2) and recovery (T3); B soil bacterial community species richness after extinction (T2) and recovery (T3).
BcSM, Brassica campestris seed meal; BjSM, Brassica juncea seed meal; ML, dazomet; CK, control without fumigant application. “T2” represents the sampling period at the end of fumigation; “T3” represents the sampling time one month after T2.
[image: ]Figure S3. Random forest (RF) analysis showing bacterial taxonomic biomarkers across AP content after soil microbial community restoration. The top 30 biomarker genera were ranked in descending order of the mean square error (MSE) in the models for greenhouse 1 (G1) and greenhouse 2 (G2), respectively. Heatmaps showing the relative abundances of these top 30 predictive genera among different fumigation treatments and the control group. BcSM, Brassica campestris seed meal; BjSM, Brassica juncea seed meal; ML, dazomet; CK, control without fumigant application.
[image: ]Figure S4. Classification of species on the basis of microbial resistance and resilience. A Number of enriched and depleted species with different levels of resistance and resilience in the rhizosphere. B Taxonomic composition (at the phylum level) of species with high resistance and resilience. BcSM, Brassica campestris seed meal; BjSM, Brassica juncea seed meal; ML, dazomet; CK, control without fumigant application.
Table S1. Significance testing of the variance in bacterial community composition using permutational analysis of variance (ADONIS) and analysis of similarities (ANOSIM)
	Comparison
	ADONIS 
	ANOSIM

	
	T2
	T3
	T4
	T2
	T3
	T4

	G1
	
	
	
	
	
	

	CK-BcSM
	13.012*
	8.711*
	6.563*
	1.000*
	1.000*
	1.000*

	CK-BjSM
	19.060*
	11.082*
	8.764*
	1.000*
	1.000*
	1.000*

	CK-ML
	14.860*
	5.004*
	4.630*
	1.000*
	0.979*
	1.000*

	BcSM-ML
	5.709*
	6.873*
	8.365*
	0.802*
	1.000*
	1.000*

	BjSM-ML
	7.078*
	9.455*
	10.288*
	0.885*
	1.000*
	1.000*

	BcSM-BjSM
	1.454 
	1.704*
	1.517 
	0.198
	0.458*
	0.323

	G2
	
	
	
	
	
	

	CK-BcSM
	40.340*
	9.554*
	3.732*
	1.000*
	0.969*
	0.844*

	CK-BjSM
	34.129*
	11.294*
	3.924*
	1.000*
	1.000*
	0.948*

	CK-ML
	15.133*
	5.137*
	1.960 
	1.000*
	0.969*
	0.344 

	BcSM-ML
	15.392*
	7.402*
	2.506*
	1.000*
	0.958*
	0.552*

	BjSM-ML
	11.604*
	7.894*
	2.521*
	1.000*
	1.000*
	0.531*

	BcSM-BjSM
	0.981
	1.044 
	1.262 
	0.104 
	0.063
	0.063


Note: “T2” represents the sampling period (bulk soil) at the end of fumigation extinction; “T3” represents the sampling period (bulk soil) 1 month after T2; “T4” represents the sampling period (rhizosphere soil) 2 months after planting. BcSM, Brassica campestris seed meal; BjSM, Brassica juncea seed meal; ML, dazomet; CK, control without fumigant application. “G1” and “G2” represent greenhouse 1 and greenhouse 2 for tomato and cantaloupe, respectively. * represents a significant (P < 0.05) difference between the communities. 
Table S2. Observed species number (richness) of each phylum at T2 and T3 in two greenhouse soils
	
	Firmicutes
	Actinobacteria
	Proteobacteria
	Chloroflexi
	Acidobacteria
	Gemmatimonadetes
	Bacteroidetes
	Planctomycetes

	G1:T2
	
	
	
	
	
	
	
	

	CK
	277 ± 16 a
	334 ± 10 d
	673 ± 20 d
	296 ± 30 c
	152 ± 13 c
	164 ± 7 c
	116 ± 10 b
	189 ± 28 d

	BcSM
	302 ± 18 b
	267 ± 10 b
	557 ± 17 c
	207 ± 5 b
	125 ± 1 b
	120 ± 8 b
	118 ± 13 b
	108 ± 8 c

	BjSM
	309 ± 8 b
	255 ± 6 a
	445 ± 13 a
	173 ± 15 a
	102 ± 8 a
	105 ± 10 a
	64 ± 8 a
	47 ± 8 a

	ML
	290 ± 7 ab
	309 ± 3 c
	529 ± 20 b
	235 ± 18 b
	115 ± 9 ab
	127 ± 8 b
	65 ± 5 a
	81 ± 3 b

	G2:T2
	
	
	
	
	
	
	
	

	T2CK
	189 ± 11 a
	335 ± 8 c
	663 ± 25 c
	267 ± 24 c
	131 ± 3 c
	148 ± 2 c
	125 ± 10 b
	176 ± 9 b

	T2B
	221 ± 6 b
	234 ± 6 a
	384 ± 14 a
	145 ± 9 a
	76 ± 7 a
	95 ± 8 ab
	50 ± 6 a
	36 ± 4 a

	T2J
	227 ± 22 ab
	225 ± 6 a
	364 ± 31 a
	136 ± 9 a
	80 ± 6 a
	83 ± 5 a
	42 ± 3 a
	38 ± 1 a

	T2ML
	224 ± 7 b
	291 ± 4 b
	427 ± 14 b
	188 ± 7 b
	95 ± 4 b
	100 ± 5 b
	52 ± 8 a
	80 ± 22 a

	
	
	
	
	
	
	
	
	

	G1:T3
	
	
	
	
	
	
	
	

	CK
	211 ± 16 a
	328 ± 8 b
	712 ± 11 b
	294 ± 17 c
	132 ± 6 b
	162 ± 7 b
	159 ± 10 b
	170 ± 11 c

	BcSM
	233 ± 13 a
	294 ± 9 a
	642 ± 34 a
	226 ± 18 a
	105 ± 11 a
	145 ± 8 a
	137 ± 5 a
	114 ± 11 a

	BjSM
	232 ± 13 a
	296 ± 4 a
	662 ± 13 a
	237 ± 8 a
	108 ± 8 a
	145 ± 11 a
	162 ± 4 b
	119 ± 6 a

	ML
	222 ± 13 a
	326 ± 10 b
	744 ± 31 b
	270 ± 15 b
	119 ± 9 ab
	164 ± 6 b
	169 ± 5 b
	140 ± 21 b

	G2:T3
	
	
	
	
	
	
	
	

	T3CK
	167 ± 12 b
	364 ± 5 b
	736 ± 15 c
	322 ± 14 c
	142 ± 5 c
	168 ± 6 b
	141 ± 7 a
	228 ± 18 c

	T3B
	174 ± 4 b
	320 ± 15 a
	635 ± 42 b
	260 ± 27 ab
	130 ± 8 b
	140 ± 7 a
	131 ± 13 a
	143 ± 26 ab

	T3J
	167 ± 6 b
	320 ± 11 a
	576 ± 23 a
	236 ± 20 a
	113 ± 8 a
	136 ± 12 a
	140 ± 14 a
	119 ± 20 a

	T3ML
	144 ± 19 a
	354 ± 11 b
	653 ± 34 b
	286 ± 9 b
	134 ± 4 bc
	146 ± 6 a
	146 ± 9 a
	162 ± 15 b


Note: Dissimilar lowercase letters in the same greenhouse soil in the same sampling period represent a significant (P < 0.05) difference between the treatments; “G1” and “G2” represent the greenhouses used to grow tomato and cantaloupe, respectively; “T2” represents the sampling period (bulk soil) at the end of fumigation extinction; “T3” represents the sampling time (bulk soil) 1 month after T2. BcSM, Brassica campestris seed meal; BjSM, Brassica juncea seed meal; ML, dazomet; CK, control without fumigant application.
Table S3. Soil pH and nutrient content in soil sampled after fumigant application
	
	N-NO3-
	N-NH4+
	TN
	AP
	TP
	AK
	TK
	TOC
	pH

	
	mg/kg
	mg/kg
	g/kg
	mg/kg
	g/kg
	mg/kg
	g/kg
	g/kg
	

	G1
	
	
	
	
	
	
	
	
	

	CK
	35.02±12.03ab
	15.26±1.87 a
	1.20±0.12 a
	44.72±1.43 a
	1.07±0.04 a
	283.25±4.86 a
	16.44±0.59 b
	9.92±0.55 a
	8.74±0.18 bc

	BcSM
	72.81±31.58 ab
	23.96±2.97 b
	1.59±0.10 b
	81.40±10.82 b
	1.22±0.05 b
	318.75±12.15 b
	16.16±0.41 ab
	11.71±0.58 b
	8.48±0.36 ab

	BjSM
	50.81±7.19 b
	21.59±1.22 b
	1.42±0.20 ab
	97.99±9.67 c
	1.35±0.06 c
	348.75±26.74 c
	15.94±0.77 ab
	12.14±0.79 b
	8.27±0.22 a

	ML
	25.11±8.20 a
	16.31±0.66 b
	1.23±0.06 a
	43.01±4.69 a
	1.10±0.05 a
	291.00±13.04 a
	15.47±0.43 a
	9.84±0.52 a
	8.85±0.11 c

	G2
	
	
	
	
	
	
	
	
	

	CK
	54.01±1.14 a
	9.35±1.06 a
	1.45±0.04 a
	35.49±4.99 a
	1.28±0.12 a
	359.5±13.48 a
	16.86±0.83 a
	12.01±0.14 a
	8.58±0.11 bc

	BcSM
	55.53±1.73 ab
	13.73±1.17 b
	1.7±0.29 ab
	55.71±6.93 b
	1.38±0.17 ab
	370.5±35.22 a
	17.01±0.96 a
	12.64±1.90 a
	8.7±0.14 c

	BjSM
	56.69±1.38 b
	30.87±24.91 ab
	1.97±0.19 b
	64.37±3.67 c
	1.56±0.09 b
	509±215.10 a
	17.61±0.35 a
	14.12±1.23 b
	8.32±0.07 a

	ML
	55.21±1.99 ab
	9.36±0.30 a
	1.55±0.05 ab
	36.63±3.62 a
	1.3±0.04 a
	348.75±11.59 a
	17.96±0.55 a
	11.73±0.49 a
	8.48±0.10 ab


Note: Dissimilar lowercase letters in the same greenhouse soil in the same column represent a significant (P < 0.05) difference between the treatments; “G1” and “G2” represent greenhouse 1 and greenhouse 2 for tomato and cantaloupe, respectively; BcSM, Brassica campestris seed meal; BjSM, Brassica juncea seed meal; ML, dazomet; CK, control without fumigant application.
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