Table 1. Macroscopic and microscopic description of bacterial isolates. Parameters: Gram (+) Positive (-) Negative; Morphology (BC) Bacillus (EC) Streptobacillus (CB) Cocobacillus; Growth (-) Zero growth (+) Mild (++) Abundant; Color (1) Transparent (2) Opaque Orange (3) White (3+) Translucent Yellow Edges (+) Lobed (++) Whole (+++) Closed.
	 
	Motility 
	Respiration 
	Catalase 
	Oxidase 

	Morphotype 
	
	
	
	

	 
	
	
	
	

	SP1* 
	+ 
	+ 
	+ 
	+ 

	Bacillus pumillus 
	
	
	
	

	SP2
	+
	+
	-
	+

	SP3
	+
	+
	+
	+

	SP4
	+
	+
	+
	+

	SP5* 
	+ 
	+ 
	+ 
	+ 

	Bacillus cereus 
	
	
	
	

	ATCC 
	
	
	
	

	SP6
	+ 
	+ 
	+ 
	+ 

	SP7* 
	-
	+
	+
	+

	Brucella pecoris
	
	
	
	

	SP8
	+
	+
	+
	-

	SP9 
	+ 
	+ 
	+ 
	+ 

	SP10 
	+ 
	+ 
	+ 
	+ 

	SP11
	+
	+
	+
	-

	SP12
	+
	+-
	+
	-

	SP13
	+
	+
	+
	+

	SP14
	+
	+
	+
	+

	SP15
	+
	+
	-
	-

	SP16
	+
	 +-
	-
	-

	SP17
	+
	+
	-
	+

	SP18* 
	+
	+
	-
	+

	Bacillus cereus 
	
	
	
	

	JCM
	
	
	
	

	SP19 
	+
	+-
	-
	+

	SP20
	+
	+-
	-
	+

	SP21
	+
	+
	+
	+

	SP22
	+
	+
	-
	+

	SP23
	+
	+-
	+
	+

	SP24
	+
	+
	+
	+

	SP25
	+
	+
	-
	+

	SP26
	+
	+
	+
	+

	SP27
	+
	+-
	+
	+

	SP28
	+
	+
	-
	+

	SP29
	+
	+
	+
	+

	SP30
	+
	+-
	-
	+



Table 2. Biochemical testing of bacterial isolates. Parameters: Motility (+) positive (-) negative; breathing (+) strict aerobic (+-) facultative aerobic (-) strict anaerobic; catalase (+) positive (-); oxidase (+) positive (-)

	Morphotype 
 
	Motility 
	Respiration 
	Catalase 
	Oxidase 

	SP1* 
Bacillus pumillus 
	+ 
	+ 
	+ 
	+ 

	SP2 
	+ 
	+ 
	- 
	+ 

	SP3 
	+ 
	+ 
	+ 
	+ 

	SP4 
	+ 
	+ 
	+ 
	+ 

	SP5* 
Bacillus cereus 
ATCC 
	+ 
	+ 
	+ 
	+ 

	SP6 
	+ 
	+ 
	+ 
	+ 

	SP7* 
Brucella pecoris 
	- 
	+ 
	+ 
	+ 

	SP8 
	+ 
	+ 
	+ 
	- 

	SP9 
	+ 
	+ 
	+ 
	+ 

	SP10 
	+ 
	+ 
	+ 
	+ 

	SP11 
	+ 
	+ 
	+ 
	- 

	SP12 
	+ 
	+- 
	+ 
	- 

	SP13 
	+ 
	+ 
	+ 
	+ 

	SP14 
	+ 
	+ 
	+ 
	+ 

	SP15 
	+ 
	+ 
	- 
	- 

	SP16 
	+ 
	+- 
	- 
	- 

	SP17 
	+ 
	+ 
	- 
	+ 

	SP18* 
Bacillus cereus 
JCM 
	+ 
	+ 
	- 
	+ 

	SP19 
	+ 
	+- 
	- 
	+ 

	SP20 
	+ 
	+- 
	- 
	+ 

	SP21 
	+ 
	+ 
	+ 
	+ 

	SP22 
	+ 
	+ 
	- 
	+ 

	SP23 
	+ 
	+- 
	+ 
	+ 

	SP24 
	+ 
	+ 
	+ 
	+ 

	SP25 
	+ 
	+ 
	- 
	+ 

	SP26 
	+ 
	+ 
	+ 
	+ 

	SP27 
	+ 
	+- 
	+ 
	+ 

	SP28 
	+ 
	+ 
	- 
	+ 

	SP29 
	+ 
	+ 
	+ 
	+ 

	SP30 
	+ 
	+- 
	- 
	+ 



Table 3. Antagonistic evaluation of the growth diameters of the phytopathogen and bacterial isolates.      	                 
	Morphotype
	Pathogen Colony Diameter (mm)
	Antagonistic Inhibition Zone Diameter (mm)
	Inhibition (%) Pathogen

	SP1* 
Bacillus pumillus 
	24 
	62 
	 𝟔𝟏, 𝟐𝟗𝐚 

	SP2 
	13 
	14 
	 7,14e 

	SP3 
	12 
	8 
	−50,00f  

	SP4 
	21 
	30 
	30,00c 

	SP5* 
Bacillus cereus ATCC 
	12 
	31 
	𝟓𝟐, 𝟒𝟒𝒂 

	SP6 
	30 
	41 
	26,826,8c 

	SP7* 
Brucella pecoris 
	12 
	24 
	𝟓𝟎, 𝟎𝟎𝒂 

	SP8 
	6 
	7 
	14,29d  

	SP9 
	15 
	30 
	15,05d  

	SP10 
	17 
	38 
	44,7𝑏  

	SP11 
	13 
	9 
	−44,4f  

	SP12 
	20 
	21 
	4,76e  

	SP13 
	12 
	14 
	14,29d  

	SP14 
	23 
	30 
	23,3cd  

	SP15 
	12 
	8 
	−50,0f  

	SP16 
	22 
	17 
	−29,41f 

	SP17 
	27 
	36 
	25,00f 

	SP18* Bacillus cereus JCM 
	20 
	45 
	𝟓𝟓. 𝟓𝟔a  

	SP19 
	34 
	36 
	5,56e 

	SP20 
	45 
	33 
	−36,36f 

	SP21 
	12 
	15 
	20,00cd 

	SP22 
	18 
	23 
	21,74cd  

	SP23 
	7 
	10 
	30,00c  

	SP24 
	11 
	12 
	8,33e 

	SP25 
	29 
	33 
	12,12de 

	SP26 
	30 
	38 
	21,5cd 

	SP27 
	8 
	9 
	11,11de 

	SP28 
	10 
	12 
	16,66de 

	SP29 
	27 
	37 
	27,02cd 

	SP30 
 
	21 
 
	26 
 
	19,23cd 
 




