
3

 

 2 

 

 

 (Zea mays Linn.)  Poaceae    ( )  

( )  ( . )  ( )    maize  corn 

        

 

          

(Krishnamurthi, 1969)  

 

 (field corn)   

  (specialty corns) 

  

  

   

  

   45-50  

 7-10    60-70  

  4-5   

  . . 2536-2537 
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 8    3               

  

 

 

  500   10  

  58,000   1,600  2545               

2-3    

 27,625   2543  58,624   2545  633 

  1,634    

25,869-57,443   627-1,582  

  1,181-1,756   48-56  ( , 2524) 

  

   

     (  60  ) 

 

    

      

 ( , 2545) 

   

     

 ( , 2531)  

 . . 1876   . .1878 

  

Northern corn leaf blight ( , 2540) 

   

   . . 2517 ( , 2531)  
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 (  , 2521)  . . 2546 

       .  .  

 

  

  

      2-15 

  

 

 

  ( , 2545; Makhawin et al. 

2005)  

 

 Exserohilum (Leonard and Suggs, 1974; Agrios, 2005)   

Kingdom Fungi 

Phylum  Ascomycota 

Class  Euascomycetes 

Order  Pleosporales 

Family  Pleosporaceae 

Genus  Exserohilum 

 

 Exserohilum turcicum (Pass). Leonard & Suggs  (sexual 

stage)  Sub-division Ascomycotina  Setosphaeria turcica (syn. 

Trichometasphaeria turcica) (Abadi et al., 1989) 

 (Borchardt et al. 1998)   Exserohilum 

turcicum (Agrios, 2005)   (2549)  Dreschslera 

turcica (Pass.) Subran. And Jain)  Trichometasphaeria turcica 

(Luttrell) (Yeh and Tsai, 1988), Bipolaris turcica (Pass.) Shoemaker  Helminthosporium 

turcicum Pass. ( )   
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  3-8   20×105  

   hilum 

   

 8  ( , 2533) 

  27-30    23-27  

(  , 2529)  E. turcicum  

22   (Shurtleff, 1980) 

  

 germ tube -   

(  1)  5   3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1   Helminthosporium spp. Pass. 

(Otis et al. 2001)   (2547) 

 

   400-450               

  (Browne and Cooke, 2004, Flaherty and 

Dunkle, 2005)   
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   90-100  

  Perkins and 

Pedersen (1987)   

   

 

  18-27  

Makhawin et al. (2005)  (silk)  50% 

 6   Weikert-Oliveira et al. (2002) 

 

(Helminthosporium)  B. oryzae  B. sorokiniana  B. maydis 

 E. turcicum m   Polymerase Chain Reaction-Restriction 

Fragment Length Polymorphism (PCR-RFLP)  ITS1-5.8S-ITS2 rDNA 

 (inter-and intra-specific)  

(Random Amplification Polymorphic DNA) RAPD  

 UPGMA 

  (B. sorokiniana  B. oryzae) 

  (teleomorph) 

 (anamorph)   Simcox et al. (1993)            

 race  

  race               

 (geographic location) 

 2                

 

 

  

(Yeh and Tsai, 1988) 

 

    Tainan 5  
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Tainan 11  

 

   

  ( , 2545)  

Raid (1991)   Puccinia 

sorghi   E. turcicum 

 3   mancozeb, chlorothalonil  propiconazole  

 

  propiconazole 

  

 (2551) 

   

propiconazole, mancozeb, difenoconazole chlorothalonil  

   7 

    

   (germ tube) 

   

  

Gopinath et al. (2006)  propiconazole, 

difenoconazole  carbendazim  Collectotrichum capsici  

  

propiconazole  C. capsici  

 difenoconazole  

carbendazim  propiconazole
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  (  

, 2539)  

  

                

 (organism)  (antagonistic 

microorganism)  (gene or gene products) 

  

 

 (  , 2546) 

   

  (antagonist)                 

4   

1.  (competition)  

  

2.   (antibiosis)   

(metabolism)   (antibiotic) 

 

3.   (parasite and predation)   

 

  

4.  (induced of resistant in plant) 
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 Trichoderma spp. 

  Trichoderma  

  

  

 

 Trichoderma harzianum (Raifai, 1969, Domsch et al. 1980) 

Kingdom Fungi 

Phylum  Ascomycota 

Class  Sordariomycetes 

Order  Hypocreales 

Family  Hypocreaceae 

Genus  Trichoderma 

Specie  T. harzianum 

 

  (2546)  Trichoderma              

 (saprophyte)  

  

 

  Trichoderma  

  

(benzimidazole)   (benomyl)  (carbendazim) 

   2  

Bissett (1984)   

        

 

  (competition)                      

   T. harzianum 
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 (antibiotic)  (toxic)  (enzyme)  

 

  

  (2548)  T. harzianum  T-50 

 CB-Pin-01  T. virenns  Tv-16  

 10 /   1 /  ( ) 1 .                 

  2  

Pythium aphanidermatum   14  

 T. harzianum  T. virenns  

 P. aphanidermatum  

 T. harzianum  T-50  CB-Pin-01 

 108   5  

 T. virenns  108    

 30     

 100  

Hadar et al. (1979)  Elad et al. (1983) 

  T. harzianum 

 Rhizoctonia solani  chitinase  12  

 

 T. harzianum  

 T. harzianum   appressorium 

  Elad and Chet (1987)  T. harzianum 

 Pythium sp., Rhizoctonia sp.  Sclerotium sp.  

ß-(1,3)-glucanase, chitinase  cellulose  

Eliane and Cirano, (1996)  Haran et al. (1996)   T. harzianum 

    ß-(1,3)-

glucanase protease N-acetyl-D-glucosaminidase chitinase  

  Botrytiis cinerea, Fusarium solani   

Intanoo et al. (2002)  (T. harzianum CB-Pin-01) 

  Alternaria brassicicola 
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Intana et al. (2003)  T. harzianum  (damping-off) 

 Pythium aphanidermatum   

 T. harzianum  

 T. harzianum  P. aphanidermatum  

Aneja et al. (2006)  T. harzianum Rifai  

  nonanoic (pelargoinc) acid  nonanoic 

acid   

Crinipellis perniciosa Stahel  Moniliophthora roreri Cif. H. C. Evans  nonanoic 

 75  

 

 Bacillus subtilis 

 

 B. subtilis (Wei et al. 2003) 

Kingdom Bactiria 

Subkingdom Firmicutes 

Division Bacilli 

Class  Bacillales 

Subclass Bacillaceae 

Genus  Bacilaceae 

Specie  Bacillus subtilis 

 (2537)  B. subtilis  (rod-shaped) 

  0.3 –2.2 x 1.2 –7.0  

 (lateral flagella)  (Gram-positive)    

endospore  

    

  

 B. subtilis  
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  B. subtilis   Toxic metabolite                 

 

  B. subtilis 

   Alternaria spp., Phytophthora palmivora, Fusarium spp., Rhizoctonia 

sp., Cercospora spp. Acrocylindrium oryzae, Erwinia spp., Pyricularia oryzae, Colletotrichum 

spp.  Ralstonia solanacearum  Xanthomonas campestris  

Broadbent et al. (1977)  Bacillus spp.  strain 

  endospore     

 B. subtilis A13  Sclerotium rolfsii 

  

Winkelman et al. (1980)  Erwiania herbicola, Streptomyces spp.  

Bacillus spp.  peptide antibiotic  cyclic compound 

 peptidase  protease  

Besson et al. 1987  glucose 

   iturin A  B. subtilis  mannitol, 

fructose  sucrose   iturin A  glucose 

 

Maten et al. (1999)  B. subtilis  B2g 

   (spore suspension)  (seed treatment) 

 R. solani  F. oxysporum  

  

  (2550)      

 Trichoderma spp.  Bacillus spp. 

   60.20-95.21 

  

  Trichoderma spp.  

Bacillus spp.   
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Bernal et al.  (2002)  B. subtilis 

   

 Botrytis cinerea, Ralstonia solanacearum Erwinia carotovora var. 

carotovora  

Jiang et al. (2006)  Maneesang et al. (2008)  

 

 

 Bacillus brevis Rifr-  Bacillus megaterium Rifr- 

 Bacillus sp. 

 

Adla-Allah et al (2007)  B. subtilis                            

F. oxysporum f. sp. lycopersici   

  B. subtilis  cortex                

  

 cortex  

 B. subtilis                  

 B. subtilis  

Baysal et al. (2008)  B. subtilis  EU07 

 Fusarium oxysporum f. sp. radicis-lycopersici (FORL) 

  B. subtilis  EU07 

 FORL               

  106 cfu ml-1  75 % 

  B. subtilis  EU07 

  fengycin bacillomycin  itulin  B. subtilis  

 EU07  YrvN protein 99 %  AAA ATPase 72.2 % 

 FORL  B. subtilis  EU07  YrvN protein  

 protease 

Leelasuphakul et al. (2008)  

Penicillium digitatum                 

B. subtilis  B. subtilis  
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  B. subtilis 

 P. digitatum  B. subtilis   iturin, surfactin 

fengycin  chitinase ß –(1,3) glucanase  

Kinsella et al. (2009)  B. subtilis              

 

 high-performance liquid chromatography (HPLC)  inturin A  surfactin 

  (2003)   B. subtilis 

  

   

  

  B. subtilis  

 

 1  

 

 Serratia plymuthica  

   prodigiosin  (2537) 

   

 

 (Reina et al. 1992, Carrero et al. 1995; Ramos et al. 1995)  

 (Lopes-Sabater et al. 1996; Lyhs et 

al. 1998) 

 S. plymuthica (Kalbe et al. 1996) 

Kingdom Bactiria 

Phylum  Proteobacteria 

Class  Gammaproteobacteria 

Order  Enterbacterales 

Family  Noctuoidea 

Genus  Serratia sp. 
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 S. plymuthica  

   (Alström et al. 1987)  (Lucon and Melo, 2000    

  (Park and Shen, 2002)  (Carlot et al. 2002)  

(Cichorium intybus) (Stock et al. 2003)   

S. plymuthica                            

 (Berg, 2000  Berg 

et al. 2002)  (Van et al. 2005)  

 David et al. (2009)  S. plymuthica 

 

  (  1) 

Kurze et al. (2001)  S. plymuthica  HRO-C48          

  Verticillium dahliae             

 (wilt)  Phytopthora cactorum  (root rot) 

  S. plymuthica  

HRO-C48  24.2 %  9.6 %          

   S. plymuthica  

HRO-C48  14   

Kamensky et al. (2003)  S. plymuthica  IC14  IC1270 

   IC14 

 Botrytis cinerea  Sclerotinia sclerotiorum 

  B. cinerea  76%  S. sclerotiorum  

84%   72   

1x106  0.5   2.7x103 

 0.5   
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 1   Serratia plymuthica  

 

Serratia plymuthica   
IC1270  Rhizoctonia solani 

 R. solani 

 Phythium aphanidermatum 

 Monilinia fructicola, Rhizopus stolonifer 

 Penicillium expansum 

 P. digitatum, P. italicum 

IC1270  

Collectotrichum lindemuthianum, Botrytis 

cinerea 

 B. cinerea 

 Magnaporthe grisea 

IC14  P. digitatum, P. italicum 

 B. cinerea, Sclerotinia sclerotiorum 

CL43  B. cinerea, A. brassicicola 

R1GC4  P. aphanidermatum, P. ultimum 

3Re4-181  R. solani 

 R. solani 

 R. solani 

HRO-C482  V. dahliae, Phytophtora cactorum 

2-67  Collectotrichum orbiculare 

 Eutypa lata 

B-781  Pythium perplexum 

A21-4  Phytophtora capsici 
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Jolanta et al. (2004)                         

S. plymuthica  A 153                  

2    Fasarium culmorum  F. oxysporum  S. plymuthica                  

 2    pyrrolnitrin  1-acetyl-7-chloro-1-H-indole                  

 pyrrolnitrin  

  0.06-50 g ml-1 1-acetyl-7-chloro-1-H-indole 

  50 g ml-1 

Müller et al. (2006)  S. plymuthica                 

                    

   siderophores  

 

 

 

Shun-Shan Shen et al. (2007)  S. plymuthica  A21-4                      

  zoospore  cyst  

Phytophthora capsici  

   

chlorinated macrolide (C23H31O8Cl)  

 S. plymuthica  A21-4                       

  

 (2552)                        

  S. plymuthica (PBRC1) 

 F. oxysporum, R. solania  S. rolfsii  44.5 67.11  32%  

 S. plymuthica  PBRC1  clear zone  

Trichoderma spp.   S. plymuthica (PBRC1) 

 R. solancearum  (Bacterial wilt)   

NB  R. solancearum  1   

 8  R. solancearum  

 S. plymuthica (PBRC1)  
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  S. plymuthica (PBRC1)                  

  5   


