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 5 

 

 

 

  

  12                

    2.5-15.0  

 

  

 

  Welz and Gelger (2000) 

 (2008) 

 106  

    (conidiophores) 

  conodia  (spindle shaped)  

    3-8 septa 

  hilum                 

 Exserohilum turcicum  Tarr (1962)  Agrios (2005) 

 Bischoff et al. (2002)                      

E. turcicum   

 5   MHP5, TN3, MJ4, JT2 JT5 

  -  3 

  2,000   
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 (susceptible  check)  78.72 100 

 

  

 

  3    T. harzianum  B. subtilis  S. plymithica                       

(PBRC1)   dual culture technique 

    (2532 ) 

               

 50  ( 50%)  

 3   

1.  (competition)  T. harzianum 

 

 

2.  (parasitism)  T. harzianum  

  

3.  (antibiosis)  S. plymuthica 

(PBRC1)    

(toxin)  (antibiotic)  

 S. plymuthica (PBRC1) 

   

 

  (2542)  

T. harzianum  3   1.                

   2.               

3.   

 (2551)  Trichoderma spp.  
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Macrophomina phaseolina    T. harzianum               

 M. phaseolina  M. phaseolina 

  Trichoderma spp.  

 

  Elad et al. (1983)  

Trichoderma spp.  (antagonistic fungi) 

  

   

 ß-(1-3)-glucanase  chitinase  

 (lysis)  

 S. plymuthica (PBRC1) 

  Merav et al. (2003)  S. plymuthica 

strain IC14   

 gray mold   Botrytis cinerea  white mold 

 Sclerotinia sclerotirum  S. plymuthica strain IC14 

 

   S. plymuthica strain IC14  colloidal 

chitin  clear zone    S. plymuthica strain IC14 

 chitinase 

 chitin   Ferreira et al. (1991)  

  

     

   

 B. subtilis  

  Robeson and Strobel (1982)  (2543)              

 E. turcicum  

non-specific toxin (non-selective toxin)  monocerin  

  toxin  

                

E. turcicum  
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   (2553)  

  phytotoxin  

 phytotoxin    Alternaria solani  Ascochyta rabiei 

 phytotoxin  solanapyrone  

  

                    

  

 ( , 2547) 

   

 

 

     

 100    

15   1   

 

               

  

                  

                   

 Gupta et al. (1995)   Streptomyces viridificans     

 1.5 colloidal chitin  pentose 

hexose               

 30  pH= 6.8  Paul and Banerjee (1983)               
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  Waterhouse (1994)  Charudattan (1996)                 

  Helminthosporium-complex        

    

      

 

   

       

                      

                   

T. harzianum   

 

 

 T. harzianum  

S. plymuthica (PBRC1)                        

T. harzianum  S. plymuthica (PBRC1) 

  

 (2546)   

 

 

   

 

  

 endospore   

   

  B. subtilis (Broadbent et al., 1977) 

  (2550)  T. harzianum 

  T. harzianum 

  

  Intana et al., (2003) 

 (2546)  Trichoderma spp. 
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pH          

   

 

  3   3 

  

 89.77-100    

  3 

   

 72.12-100    (2551) 

   

propiconazole, mancozeb, difenoconazole chlorothalonil  

                           

                  

 

 

  

  0, 3 7                  

   

   

                               

                        

 So-Yeon and Kyung-Suk (2009)  Serratia sp. 

 (Plant Growth-Promoting Rhizobacteria 

(PGPR)  indole acetic acid (IAA)  (C10H9O2N) 

  siderophores   

  (induced 

disease resistance)  Zehnder et al. (2000)  PGPR 

 Bacillus amyloliquefaciens, B. subtilis B. pumilus 

 cucumber mosaic cucumo virus (CCMV)                        
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B. amyloliquefaciens  pepper mild mottle virus (PPMOV) 

 salicylic  jasmonic 

 (Ahn et al. 2002) 

 

 

   

 

  ( , 

2546) 

 

  3  7   

  3  7  

  

 1                        

  

 2  

 

  

 

 

  

                 

 

   

 ( , 2546) 
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  (2543)                 

  (protectant fungicide)                  

                 

  

  

 

 

 

  

 

  

               

    

   (2531)  

 

 

 

 

 

 

 

 

 8  (Agrios, 2005) 

  

Niaz  Dawar (2009)  

  Blotter method, Agar method Deep 

freezing method  ISTA 

 56  

 70   Drechslera spp., Fusarium spp., Penicillium 

spp., Cladosporium spp., Curvularia spp., Rhizopus spp., Bipolaris spp. Aspergillus spp.  
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Trichoderma spp.  

      

        

Hiscocks (1965), Anne et al (200) Dasjardins et al (2006) 

 

   Alternaria 

alternata, Aspergillus spp., B. maydis, Mucor sp., Fusarium spp., F. moniliforme, 

Cephalosporium spp., Helminthosporium spp.  Penicillium spp.  

 

 fatty acid   (toxin) 

 

 

 

 

    

 

   

                   

   

1.   

                    

  (Windels, 1981, Soytong and Quimio, 1989) 

 (  , 2534)    (Weel et 

al., 1972)    (2543) 

 T. harzianum  B. subtilis                   

  T. harzianum  ( ) 

( )  1:4:10   100  

 T. harzianum  

 B. subtilis  
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 Phytophthora parasitica  

   (2532 )  Chaetomium 

cupreum  (pellet)          

3   C. cupreum  sodium alginate 10% 

 Ca gluconate 0.1 M 

 Udomsak and Kositcharoenkul (2009) 

 B. subtilis  (endospores)  

 B. subtilis  

 

  

 

 

 (vegetative cell)    N3  FFS1 

  150  200  

  (

)     5               

 B. subtilis   

 FFS1    7  

 B. subtilis  

    

  

  (Well et 

al., 1972, Fravel et al., 1985) 

 

2.   

   (2547) 

  

 Fusarium oxysporum f. sp. melonis (FOM) 

  Fusarium oxysporum f. sp. cucumerinum (FOC)                      
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  20  

 captan  mancozeb                     

 carbendazim  

    T. aureoviride                             

T. harzianum  Mclean et al. (2002)  

white rot  Sclerotium cepivorum  T. harzianum  

C52    T. harzianum  procymine  

captan   mancozeb tebuconazole  thiram  

   T. harzianum 

 mancozeb  captan  

 

  

3.  

  Ran et al. (2005) 

   

 (Vericular Arbuscular Mycorrhizae, VAM)  

  T. harzianum, Penicillium oxalicum  B. subtilis 

  Fusarium solani  Macrophomina phaseolina      

 (VAM)   

 (rhizophere colonization) 

  3   90  

  chitinase  

 Wafaa et al. (2001)  

  

 Siddiqui and Shaukat (2004) 

 T. harzianum   Pseudomonas 

fluorescens  Meloidogyne javanica  

  (2550)  T. harzianum 2               

  

  T. harzianum 2                       
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 1 

                  

 (2551)                       

 RP21  RP31  

      

   

   

   

  

 


