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Table S1 Detailed information of soil samples

	[bookmark: _Hlk236904310]Sample ID
	Vegetation cover
	Altitude (m)
	Latitude (°N) and longitude (°E)

	1
	Shrub
	174.2
	 31.8027; 114.0542

	2
	Weed
	215.9
	 31.8280; 114.0509

	3
	Tree
	211.6
	 31.8281; 114.0511

	4
	Shrub
	421.8
	 31.8401; 114.0553

	5
	Weed
	445.5
	 31.8045; 114.0546

	6
	Shrub
	243.13
	 31.8555; 114.0299

	7
	Tree
	118.5
	 31.8404; 113.9962

	8
	Tree
	128
	 31.8410; 113.9961

	9
	Shrub
	263.6
	 31.8306; 114.0691

	10
	Shrub
	285.7
	 31.8299; 114.0692

	11
	Tree
	326.7
	[bookmark: _Hlk236904344] 31.8244; 114.0656

	12
	Weed
	332.2
	 31.8239; 114.0656

	13
	Weed
	401.2
	 31.8187; 114.0726

	14
	Tree
	390.9
	 31.8187; 114.0726

	15
	Tree
	405.5
	 31.8189; 114.073

	16
	Tree
	481.5
	 31.8165; 114.0750

	17
	Tree
	476.1
	 31.8167; 114.0748

	18
	Tree
	636.8
	 31.8103; 114.0804

	19
	Weed
	645.1
	 31.8083; 114.0794

	20
	Weed
	660.2
	 31.8075; 114.0792

	21
	Weed
	702.9
	 31.8037; 114.0737

	22
	Tree
	696.9
	 31.8016; 114.0739

	23
	Tree
	750.9
	 31.8013; 114.0728

	24
	Shrub
	716.96
	 31.8006; 114.0744

	25
	Shrub
	712.8
	 31.8034; 114.0748

	26
	Shrub
	550.3
	 31.8176; 114.0785
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Fig. S1 Glucose standard curve for DNS test.



























Table S2 Colony diameters and clear zone diameters of 16 strains obtained from initial screening.

	Strains
	Colony diameters (d, cm)
	Clear zone diameters (D, cm)
	Ratio D/d

	W-6-1
	0.78
	1.78
	2.28a

	W-6-2
	1.11
	1.98
	1.78a

	W-7-1
	1.24
	1.77
	1.43b

	W-7-2
	1.34
	1.65
	1.23c

	W-7-3
	0.95
	1.59
	1.67a

	W-15-1
	1.20
	1.77
	1.48b

	W-16-2
	1.14
	1.72
	1.51b

	W-19-2
	1.32
	1.72
	1.30b

	W-19-3
	1.13
	1.40
	1.24c

	W-23-1
	1.26
	2.01
	1.60a

	W-23-2
	0.92
	1.69
	1.84a

	W-24-1
	1.23
	1.60
	1.30b

	W-24-2
	1.10
	1.45
	1.32b

	W-24-3
	1.15
	1.35
	1.17c

	W-24-5
	1.09
	1.26
	1.16c

	W-26-1
	1.18
	1.55
	1.31b


[bookmark: _Hlk237017559]“a−c” denote the significant difference (P < 0.05). There is no significant difference between samples marked with the same letter, and there is significant difference between samples marked with different letters.





















Table S3 Colony diameters and clear zone diameters of strains obtained from first-round mutagenesis.
	[bookmark: _Hlk167321976][bookmark: _Hlk104330675]Strains
	Colony diameters (d, cm)
	Clear zone diameters (D, cm)
	Ratio D/d
	Relative ratio

	M1-1
	1.22 
	1.66 
	1.36 
	0.96d

	M1-2
	1.26 
	1.76 
	1.39 
	0.99c

	M1-3
	1.29 
	1.71 
	1.33 
	0.94d

	M1-4
	1.24 
	1.69 
	1.37 
	0.97d

	M1-5
	1.35 
	1.83 
	1.35 
	0.96d

	W-6-1
	1.19 
	1.67 
	1.41 
	1c

	M1-6
	1.40 
	1.84 
	1.32 
	1.07b

	M1-7
	1.33 
	1.70 
	1.28 
	1.04c

	M1-8
	1.14 
	1.55 
	1.36 
	1.1b

	M1-9
	1.31 
	1.74 
	1.32 
	1.07b

	M1-10
	1.29 
	1.72 
	1.34 
	1.09b

	W-6-1
	1.34 
	1.64 
	1.23 
	1c

	M1-11
	1.52 
	1.79 
	1.18 
	0.94d

	M1-12
	1.25 
	1.52 
	1.22 
	0.97d

	M1-13
	1.22 
	1.47 
	1.21 
	0.97d

	M1-14
	1.27 
	1.46 
	1.15 
	0.92d

	M1-15
	1.20 
	1.41 
	1.17 
	0.94d

	W-6-1
	1.11 
	1.38 
	1.25 
	1c

	M1-16
	1.23 
	1.66 
	1.35 
	0.9d

	M1-17
	1.18 
	1.59 
	1.35 
	0.9d

	M1-18
	1.17 
	1.56 
	1.34 
	0.9d

	M1-19
	0.98 
	1.52 
	1.56 
	1.05c

	M1-20
	1.14 
	1.50 
	1.32 
	0.89d

	W-6-1
	0.86 
	1.29 
	1.49 
	1c

	M1-21
	1.20 
	1.72 
	1.44 
	1.08b

	M1-22
	1.19 
	1.67 
	1.40 
	1.05c

	M1-23
	1.24 
	1.72 
	1.38 
	1.04c

	M1-24
	1.15 
	1.64 
	1.42 
	1.07b

	M1-25
	1.07 
	1.66 
	1.56 
	1.17b

	W-6-1
	1.09 
	1.46 
	1.33 
	1c

	M1-26
	1.14 
	1.66 
	1.46 
	1.01c

	M1-27
	1.12 
	1.77 
	1.58 
	1.09b

	M1-28
	1.23 
	1.77 
	1.44 
	0.99c

	M1-29
	1.24 
	1.76 
	1.42 
	0.98d

	M1-30
	1.25 
	1.76 
	1.41 
	0.97d

	W-6-1
	1.18 
	1.71 
	1.45 
	1c

	M1-31
	0.99 
	1.52 
	1.54 
	1.1b

	M1-32
	1.12 
	1.66 
	1.49 
	1.05c

	M1-33
	1.23 
	1.75 
	1.42 
	1.01c

	M1-34
	1.13 
	1.65 
	1.46 
	1.04c

	M1-35
	1.12 
	1.54 
	1.37 
	0.97d

	W-6-1
	1.14 
	1.60 
	1.41 
	1c

	M1-36
	1.38 
	1.85 
	1.34 
	0.99c

	M1-37
	1.37 
	2.01 
	1.47 
	1.08b

	M1-38
	1.26 
	1.91 
	1.51 
	1.11b

	M1-39
	1.15 
	1.69 
	1.48 
	1.09b

	M1-40
	1.33 
	1.84 
	1.38 
	1.01c

	W-6-1
	1.16 
	1.58 
	1.36 
	1c

	M1-41
	0.96 
	1.58 
	1.64 
	1.66a

	M1-42
	0.99 
	1.61 
	1.63 
	1.65a

	M1-43
	1.02 
	1.68 
	1.65 
	1.66a

	M1-44
	0.98 
	1.70 
	1.74 
	1.75a

	M1-45
	1.05 
	1.66 
	1.59 
	1.6a

	W-6-1
	1.49 
	1.48 
	0.99 
	1c


“a-d” denote the significant difference (P < 0.05). There is no significant difference between samples marked with the same letter, and there is significant difference between samples marked with different letters.





























Table S4 Colony diameters and clear zone diameters of strains obtained from second-round mutagenesis.

	[bookmark: _Hlk167322197][bookmark: _Hlk167234102]Strains
	Colony diameters (d, cm)
	Clear zone diameters (D, cm)
	Ratio D/d
	Relative ratio

	M2-1
	1.07 
	1.76 
	1.65 
	1.09b

	M2-2
	0.92 
	1.83 
	1.99 
	1.32a

	M2-3
	1.19 
	2.05 
	1.73 
	1.15b

	M2-4
	1.55 
	2.11 
	1.36 
	0.9c

	M2-5
	1.34 
	1.97 
	1.47 
	0.98c

	M1-44
	1.19 
	1.79 
	1.51 
	1c

	M2-6
	1.31 
	1.99 
	1.52 
	0.79d

	M2-7
	2.00 
	2.44 
	1.22 
	0.63e

	M2-8
	1.43 
	2.15 
	1.50 
	0.78d

	M2-9
	1.34 
	1.97 
	1.47 
	0.76d

	M2-10
	1.07 
	1.62 
	1.51 
	0.78d

	M1-44
	0.82 
	1.59 
	1.93 
	1c

	M2-11
	1.74 
	2.26 
	1.30 
	0.76d

	M2-12
	1.18 
	1.94 
	1.64 
	0.96c

	M2-13
	1.76 
	2.03 
	1.15 
	0.68e

	M2-14
	1.13 
	1.73 
	1.53 
	0.9c

	M2-15
	1.15 
	1.53 
	1.33 
	0.78d

	M1-44
	1.11 
	1.87 
	1.70 
	1c

	M2-16
	1.51 
	2.10 
	1.39 
	0.8d

	M2-17
	1.25 
	2.08 
	1.67 
	0.96c

	M2-18
	1.41 
	2.04 
	1.45 
	0.83d

	M2-19
	1.21 
	1.96 
	1.62 
	0.93c

	M2-20
	2.42 
	2.68 
	1.11 
	0.64e

	M1-44
	1.25 
	2.17 
	1.74 
	1c

	M2-21
	1.07 
	1.85 
	1.73 
	1.1b

	M2-22
	1.17 
	1.92 
	1.64 
	1.05b

	M2-23
	1.82 
	2.20 
	1.20 
	0.77d

	M2-24
	0.99 
	1.90 
	1.92 
	1.22a

	M2-25
	1.32 
	1.99 
	1.50 
	0.96c

	M1-44
	1.38 
	2.17 
	1.57 
	1c

	M2-26
	1.01 
	1.89 
	1.87 
	0.97c

	M2-27
	1.04 
	1.88 
	1.81 
	0.94c

	M2-28
	2.42 
	1.70 
	0.70 
	0.36e

	M2-29
	0.95 
	1.94 
	2.03 
	1.05b

	M2-30
	1.03 
	1.87 
	1.82 
	0.94c

	M1-44
	1.00 
	1.92 
	1.93 
	1c


“a-e” denote the significant difference (P < 0.05). There is no significant difference between samples marked with the same letter, and there is significant difference between samples marked with different letters.




































Table S5 Colony diameters and clear zone diameters of strains obtained from third-round mutagenesis.

	[bookmark: _Hlk167322385]Strains
	Colony diameters (d, cm)
	Clear zone diameters (D, cm)
	Ratio D/d
	Relative ratio

	M3-1
	0.70 
	1.54 
	2.20 
	1.14b

	M3-2
	0.73 
	1.54 
	2.10 
	1.1b

	M3-3
	0.74 
	1.61 
	2.17 
	1.13b

	M3-4
	0.71 
	1.49 
	2.11 
	1.1b

	M3-5
	0.73 
	1.48 
	2.04 
	1.06b

	M2-2
	0.77 
	1.47 
	1.92 
	1c

	M3-6
	0.76 
	1.61 
	2.11 
	1.04c

	M3-7
	0.69 
	1.62 
	2.34 
	1.15b

	M3-8
	0.65 
	1.68 
	2.61 
	1.28a

	M3-9
	0.64 
	1.54 
	2.40 
	1.18b

	M3-10
	0.71 
	1.59 
	2.25 
	1.11b

	M2-2
	0.65 
	1.31 
	2.03 
	1c

	M3-11
	0.71 
	1.51 
	2.13 
	0.94c

	M3-12
	0.73 
	1.61 
	2.20 
	0.97c

	M3-13
	0.74 
	1.65 
	2.23 
	0.98c

	M3-14
	0.70 
	1.65 
	2.35 
	1.04c

	M3-15
	0.65 
	1.57 
	2.40 
	1.06b

	M2-2
	0.65 
	1.46 
	2.26 
	1c

	M3-16
	0.70 
	1.65 
	2.34 
	1.04c

	M3-17
	0.70 
	1.61 
	2.30 
	1.03c

	M3-18
	0.74 
	1.59 
	2.15 
	0.96c

	M3-19
	0.72 
	1.59 
	2.23 
	0.99c

	M3-20
	0.78 
	1.73 
	2.22 
	0.99c

	M2-2
	0.64 
	1.43 
	2.24 
	1c

	M3-21
	0.78 
	1.64 
	2.11 
	1.04c

	M3-22
	0.80 
	1.70 
	2.12 
	1.05b

	M3-23
	0.91 
	1.64 
	1.81 
	0.9c

	M3-24
	0.77 
	1.59 
	2.07 
	1.03c

	M3-25
	0.75 
	1.70 
	2.26 
	1.12b

	M2-2
	0.79 
	1.59 
	2.02 
	1c

	M3-26
	0.64 
	1.47 
	2.29 
	1.11b

	M3-27
	0.70 
	1.47 
	2.09 
	1.02c

	M3-28
	0.79 
	1.63 
	2.07 
	1c

	M3-29
	0.74 
	1.59 
	2.14 
	1.04c

	M3-30
	0.83 
	1.82 
	2.20 
	1.07b

	M2-2
	0.70 
	1.45 
	2.06 
	1c

	M3-31
	0.73 
	1.62 
	2.23 
	1.12b

	M3-32
	0.65 
	1.42 
	2.18 
	1.1b

	M3-33
	0.76 
	1.60 
	2.12 
	1.06b

	M3-34
	0.67 
	1.64 
	2.46 
	1.24a

	M3-35
	0.66 
	1.75 
	2.65 
	1.33a

	M2-2
	0.76 
	1.51 
	1.99 
	1c

	M3-36
	0.87 
	1.72 
	1.98 
	1.02c

	M3-37
	0.89 
	1.75 
	1.98 
	1.02c

	M3-38
	1.07 
	1.78 
	1.66 
	0.86d

	M3-39
	0.80 
	1.53 
	1.93 
	0.99c

	M3-40
	0.75 
	1.60 
	2.14 
	1.1b

	M2-2
	0.86 
	1.67 
	1.94 
	1c

	M3-41
	0.66 
	1.60 
	2.43 
	0.97c

	M3-42
	0.74 
	1.68 
	2.28 
	0.91c

	M3-43
	0.68 
	1.69 
	2.48 
	0.99c

	M3-44
	0.64 
	1.69 
	2.64 
	1.06b

	M3-45
	0.68 
	1.63 
	2.40 
	0.96c

	M2-2
	0.61 
	1.52 
	2.50 
	1c

	M3-46
	0.87 
	1.61 
	1.85 
	1.03c

	M3-47
	0.99 
	1.69 
	1.72 
	0.95c

	M3-48
	0.66 
	1.41 
	2.15 
	1.19b

	M3-49
	0.73 
	1.65 
	2.26 
	1.25a

	M3-50
	0.84 
	1.74 
	2.07 
	1.15b

	M2-2
	0.85 
	1.52 
	1.80 
	1c

	M3-51
	0.67 
	1.45 
	2.17 
	1.24a

	M3-52
	0.92 
	1.73 
	1.88 
	1.07b

	M3-53
	0.88 
	1.61 
	1.83 
	1.04c

	M3-54
	0.90 
	1.69 
	1.87 
	1.07b

	M3-55
	0.84 
	1.68 
	2.01 
	1.15b

	M2-2
	0.84 
	1.47 
	1.75 
	1c

	M3-56
	0.66 
	1.57 
	2.39 
	1.11b

	M3-57
	0.65 
	1.61 
	2.46 
	1.15b

	M3-58
	0.65 
	1.61 
	2.48 
	1.15b

	M3-59
	0.69 
	1.69 
	2.44 
	1.14b

	M3-60
	0.64 
	1.67 
	2.62 
	1.22a

	M2-2
	0.64 
	1.38 
	2.15 
	1c

	M3-61
	0.75 
	1.68 
	2.23 
	1.1b

	M3-62
	0.77 
	1.68 
	2.18 
	1.08b

	M3-63
	0.66 
	1.71 
	2.60 
	1.28a

	M3-64
	0.69 
	1.56 
	2.25 
	1.11b

	M3-65
	0.72 
	1.48 
	2.06 
	1.02c

	M2-2
	0.75 
	1.52 
	2.03 
	1c

	M3-66
	0.72 
	1.55 
	2.16 
	1.09b

	M3-67
	0.81 
	1.67 
	2.06 
	1.04c

	M3-68
	0.67 
	1.63 
	2.44 
	1.23a

	M3-69
	0.78 
	1.77 
	2.27 
	1.14b

	M3-70
	0.82 
	1.59 
	1.93 
	0.98c

	M2-2
	0.73 
	1.44 
	1.98 
	1c

	M3-71
	0.76 
	1.74 
	2.29 
	1.19b

	M3-72
	0.67 
	1.57 
	2.33 
	1.21a

	M3-73
	0.70 
	1.62 
	2.33 
	1.2a

	M3-74
	0.85 
	1.74 
	2.06 
	1.07b

	M3-75
	0.80 
	1.74 
	2.18 
	1.13b

	M2-2
	0.86 
	1.65 
	1.93 
	1c

	M3-76
	0.89 
	1.70 
	1.90 
	0.98c

	M3-77
	0.91 
	1.65 
	1.81 
	0.93c

	M3-78
	1.03 
	1.62 
	1.57 
	0.81d

	M3-79
	0.74 
	1.56 
	2.10 
	1.08b

	M3-80
	0.87 
	1.74 
	2.02 
	1.04c

	M2-2
	0.63 
	1.22 
	1.94 
	1c

	M3-81
	0.78 
	1.40 
	1.80 
	1.1b

	M3-82
	0.80 
	1.44 
	1.79 
	1.1b

	M3-83
	0.94 
	1.43 
	1.52 
	0.93c

	M3-84
	0.88 
	1.48 
	1.67 
	1.03c

	M3-85
	0.85 
	1.44 
	1.70 
	1.05b

	M2-2
	0.96 
	1.56 
	1.63 
	1c

	M3-86
	1.07 
	1.75 
	1.64 
	0.88d

	M3-87
	0.95 
	1.67 
	1.77 
	0.95c

	M3-88
	0.90 
	1.68 
	1.87 
	1c

	M3-89
	1.02 
	1.73 
	1.69 
	0.91c

	M3-90
	1.09 
	1.66 
	1.52 
	0.82d

	M2-2
	0.86 
	1.60 
	1.86 
	1c

	M3-91
	1.04 
	1.66 
	1.60 
	0.73e

	M3-92
	1.02 
	1.56 
	1.54 
	0.7e

	M3-93
	0.98 
	1.71 
	1.75 
	0.8d

	M3-94
	0.96 
	1.59 
	1.65 
	0.75d

	M3-95
	0.95 
	1.51 
	1.59 
	0.73e

	M2-2
	0.86 
	1.88 
	2.19 
	1c

	M3-96
	0.83 
	1.57 
	1.89 
	0.94c

	M3-97
	0.87 
	1.56 
	1.80 
	0.9c

	M3-98
	0.80 
	1.58 
	1.98 
	0.98c

	M3-99
	0.72 
	1.55 
	2.16 
	1.08b

	M3-100
	0.73 
	1.54 
	2.10 
	1.04c

	M2-2
	0.75 
	1.50 
	2.01 
	1c


“a-e” denote the significant difference (P < 0.05). There is no significant difference between samples marked with the same letter, and there is significant difference between samples marked with different letters.
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