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Table S1 The co - occurrence network topological properties of soil bacterial and fungal communities.
	Microbes
	Treatment
	Node
	Edge
	Average degree
	Network density
	Average clustering coefficient

	Bacterial
	CK
	159
	900
	11.321
	0.072
	0.782

	
	BM
	155
	885
	11.419
	0.074
	0.806

	Fungi
	CK
	76
	503
	13.327
	0.176
	0.979

	
	BM
	91
	657
	14.44
	0.16
	0.969





Table S2 Keystone genera for bacterial community display difference in Zi-Pi plots with Bacillus megaterium treatment.
	Treatment
	OTU
	Genus
	Phylum
	Degree
	Node distribution

	CK
	OTU3229
	g__Truepera
	p__Deinococcota
	25
	Module hub

	
	OTU1928
	g__Urania-1B-19_marine_sediment_group
	p__Planctomycetota
	27
	Module hub

	
	OTU2438
	g__RB41
	p__Acidobacteriota
	36
	Connectors

	
	OTU2730
	g__RB41
	p__Acidobacteriota
	36
	Connectors

	
	OTU1872
	g__Pedobacter
	p__Bacteroidota
	35
	Connectors

	
	OTU2619
	g__Sporocytophaga
	p__Bacteroidota
	35
	Connectors

	
	OTU2390
	g__RB41
	p__Acidobacteriota
	32
	Connectors

	BM
	OTU2390
	g__RB41
	p__Acidobacteriota
	26
	Module hub

	
	OTU1252
	g__Pontibacter
	p__Bacteroidota
	26
	Module hub

	
	OTU3208
	g__Paenibacillus
	p__Firmicutes
	26
	Module hub

	
	OTU374
	g__Nordella
	p__Proteobacteria
	47
	Connectors

	
	OTU2868
	g__Subgroup_10
	p__Acidobacteriota
	46
	Connectors

	
	OTU2869
	g__Pseudomonas
	p__Proteobacteria
	46
	Connectors

	
	OTU3763
	g__Sphingobacterium
	p__Bacteroidota
	46
	Connectors

	
	OTU2440
	g__Streptomyces
	p__Actinobacteriota
	44
	Connectors







Table S3 Keystone genera for fungal community display difference in Zi-Pi plots with Bacillus megaterium treatment.
	Treatment
	OTU
	Genus
	Phylum
	Degree
	Node distribution

	CK
	OTU228
	Truepera
	Deinococcota
	4
	Connectors

	
	OTU241
	Urania-1B-19_marine_sediment_group
	Planctomycetota
	4
	Connectors

	
	OTU346
	RB41
	Acidobacteriota
	4
	Connectors

	
	OTU329
	RB41
	Acidobacteriota
	2
	Connectors

	
	OTU355
	Pedobacter
	Bacteroidota
	2
	Connectors

	BM
	OTU298
	RB41
	Acidobacteriota
	7
	Connectors

	
	OTU52
	Pontibacter
	Bacteroidota
	7
	Connectors

	
	OTU147
	Paenibacillus
	Firmicutes
	5
	Connectors

	
	OTU273
	Nordella
	Proteobacteria
	5
	Connectors

	
	OTU313
	Subgroup_10
	Acidobacteriota
	5
	Connectors










Table 4 Inhibitory effects of Bacillus megaterium fermentation broth on Fusarium oxysporum f. sp. melonis
	Treatments
	Colony diameter (cm)
	Inhibition rate (%)
	Spore germination rate (%)
	Spore germination inhibition rate (%)

	CK
	8.53±0.15a
	---
	96.20±0.04a
	---

	BM
	4.93±0.12b
	42.19±0.89
	12.14±0.05b
	87.48±4.62

	F
	0.235
	
	0.535
	

	P
	<0.001
	
	<0.001
	


Note: BM, Bacillus megaterium; CK, Sterile water. The different lowercase letters in the same columns indicate significant differences among treatments at the P < 0.05 level.  





Table 5 Inhibitory effects of Bacillus megaterium crude lipopeptide extract on Fusarium oxysporum f. sp. melonis
	Treatment
	Colony diameter (cm)
	Inhibition rate (%)
	Spore germination rate (%)
	Spore germination inhibition rate (%)

	CK
	8.03±0.06a
	---
	96.20±0.04a
	---

	Lipopeptide extract
	6.07±0.21b
	24.49±2.06
	65.66±13.09b
	32.10±14.87

	F
	5
	
	4.193
	

	P
	<0.001
	
	0.018
	


Note: Lipopeptide extract, the lipopeptide extract of Bacillus megaterium; CK, Sterile water. The different lowercase letters in the same columns indicate significant differences among treatments at the P < 0.05 level.



[image: ]
Fig. S1 PCR amplification of Bacillus megaterium lipopeptide antibiotics. M: Marker (DL2000), 1: ItuA PCR products, 2: FenB PCR products, 3: Negative control.
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