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(Bacillus spp.)

pH 2 pH 10

(Bacillus subtilis) (Bacillus

amyloliquefaciens) (Bacillus mycoides) (Bacillus 

licheniformis) (Bacillus pumilus)

 (Antibiotic substance) 

200
66 11

A (Iturin A)  (Fengycin) 
 (Surfactin)

 (Integrated pest management, IPM) 

 



 

333 

 

 ( ) 

 (Integrated Pest Management, IPM) 

BCC Research 2012 499
2017 675 6.2%

2012 21 2017 37
(CAGR) 12% 2012 4.21% 2017

5.48% (1,2)

 (Bacillus spp.) (12)  (Bacillus 

subtilis)  (Bacillus amyloliquefaciens) 
(13)

PR-protein (11)

 

 

 

( ) Bacillus subtilis 
1872 Ferdinand Cohn

Gram Positive
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Gustafson KodiakTM B. subtilis GB03 strain
1930

AgraQuest Rhapsody TM Serenade TM B. subtilis strain 
QST 713 1995

(6)  
( ) Bacillus amyloliquefaciens 

B. subtilis
(7) aminoglycosides

-lactams polyketides small polypeptides
-amylase

Priest 1987
B. subtilis (6)

Rhizoctonia solani Grey mould Pythium spp.
Novozymes Taegro TM

Bacillus subtilis var. amyloliquefaciens strain FZB24
 (Fusarium spp.)  (Sclerotinia spp.)  (Phytophthora 

spp.)  (Pythium spp.) (7) Syngenta
2012 Taegro TM Certis 2011

Double Nickel 55TM 2012
Bacillus amyloliquefaciens strain D747

 (Powdery mildew)  (Botrytis spp.)  (Fire blight)
 (Alternaria spp.)  (Xanthomonas spp.)

Bacillus amyloliquefaciens 
Ba-BPD1 2013

(6)  
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( ) Bacillus mycoides 
1886 Flügge 1946

B. cereus var. mycoides 1986 B. mycoides

NA PDA medium  
B. mycoides  (Plant 

growth-promoting rhizobacteria, PGPR)  (antibiotic)
 (siderophores)

B. mycoides CHT2402
5% 5%

Fusarium

oxysporum f. sp. lycopersici (Sacc.) (5,10) Certis
Bacillus mycoides isolate J (BmJ) WG 2012
Montana state Y  (Potato Virus Y, 
PVY)
Bacillus mycoides

 ( 3 ) 3

 

  

( )  
1. B. subtilis UMAF6639  

Romero B. subtilis UMAF6639 Powdery 
Mildew 6

1 (ddH2O) 2 (nutrient broth control) 1 (B. subtilis 

UMAF6639 ) 2 (B. subtilis UMAF6639 ) 3 
(4 ) 4 (16 ) Podosphaera fusca

16 16 50%
B. subtilis UMAF6639



102  

336 

(jasmonate acid, JA)  (Induced systemic 
resistance, ISR)  (reactive oxygen species, ROS) 

 (cell wall reinforcement)
 

2. B. amyloliquefaciens B190  
700

B190
16  

B. amyloliquefacies B190
B. amyloliquefaciens B190 (1×105 

cfu / ml) 0.025% A 0.05% B 0.1% S1 0.025% S2
 (p= 0.05) (8)  

( )  
1.  

B. amyloliquefaciens SPX-1
B. amyloliquefaciens SPX1 

4 SPX1 
32.1% 67.9% SPX1 

(9)  
2.  

Altinok  (Fusarium oxysporum 

f. sp. melongenae) B. amyloliquefaciens (76A-1) B. subtilis

subsp. subtilis B379c 14.12% 16.57%
91.53% PGPR

(14)  
( )  

1. PPCB004  
Arrebola B. amyloliquefaciens PPCB004

PPCB004
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 (Alternaria citri)  (Colletotrichum 

gloeosporioides)  (Penicillium crustosum) 
PPCB004

9.8% 100% PPCB004
PPCB004 28.3%

50% 92% PPCB004  
2. PPCB004 1-methylcyclopropene (1-MCP)

 
BA + 1-MCP Phomophsis rot

Anthracnose
48% 39% PPCB004+1-MCP 21%

15%
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