
20

 

 3 

 

 

 

1.  

 (  2) 

   

  (single spore isolation 

technique)  Potato Dextrose Agar (PDA) 

 paper disc  stock culture 

 

 

2.  

 1  stock culture  PDA  4               

 cork borer  0.5   

 PDA                  

   (slide culture 

technique)  PDA  0.5×0.5   

 

  

  

 PDA   3-4  
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 2   

 

1. .  .  (PG)                                                                                                        

2.  .  .  (PD) 

3.  .  .  .  (TN)                                                       

4.  .  .  .  (JT)                                                           

5.  .  .  .  (CK)    

6.  .  .  .  (MH)             

7.  .  .  .  (S-Hyp)                                              

8.  .  .  .  (Hyp)      

9. .  .  .  (MJ) 

10.  .  .  .  (HyL)                     

11.  .  .  .  (MCC)                             

12.  .  .  (MHP)                                                         

 

3.  

  Koch’s postulation                 

  (  2) 

 

  -  3 

  10%  10  

 4   Erarakhi et al. (2007)  30  

   5    3 

    14   

 

  PDA  

 spore suspension   10                     

 PDA  



 incuba

 

 2 

 

 

 

 

 

 

 hemacy

 

ation chambe

ytometer 

 

 20 

er  7-10 
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 Tw

 

 106 spo

 spore sus

ween 20 

ore/ml 

spension 

 4  
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  (  3) 

 

 

 

 

 

 

 

 

 

 

 

 

 3                     

(Pataky, 1992) 

 

 0 = ,  

 1 =  ( )  1  (  2-10 %) 

 2 =  ( )  2-3  (  10-15 %) 

 3 =  ( )   (  30-40 %)   

 4 =  ( )  (  50 %)   

 5 =  ( )  (  70-90 %) 

 

 

 

 0.5×0.5   10%  5  

 2   

PDA  4   1   4-5   
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4.  

 3    T. harzianum           

B. subtilis  S. phymuthica (PBRC1)  

   

 

4.1  

 

 dual culture  9  

 PDA  4   cork borer  0.5  

  PDA                            

2   3  

 1.5                    

  T. harzianum                            

0.5    B. subtilis  S. phymuthica (PBRC1) 

 PDA  4   3 

 5   (  4)  

Split Plot Design in Completely Randomized Design (CRD) (2 factor)  2   

 5   3   5  

  

 

 ( , 2532 ) 

 

 

 

 

 

 

 

 

 



 4 

cul

(B. 

   

   

  

 

  

  

  

  

 

 

 

 

ture (P: path

subtilis and S

 

 

R1= 

R2= 

>75% 

>60-75%

>50-60%

50% 

hogen, A: an

S. phymuthic

PIRG =     R1

 

 

% 

% 
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ntagonistic fu

ca (PBRC1)) 

1-R2 
R1 

× 100 

 Exs

fungi (T. har

R: radial grow

 (Per

serohilum tu

rzianum), B: 

wth of pathog

rcent Inhibitio

 

 

 

 

 

 

urcicum 

antagonistic

genic fungi) 

on of Radial:

 

 dual 

c bacteria     

 PIRG) 
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4.2  

 spore suspension  E. turcicum  106 spore/ml   

      

 (2549)  (single colony)  S. phymuthica (PBRC1)           

 24   Nutrient Broth (NB)  150  

 Rotary shaker  200 /   72   

Whatman’s No.1  Centrifuge  5,000 rpm  

25   10   membrane filter  0.22  

 (culture filtrate medium)  

 T. harzianum   (2543),           

  (2545)  T. harzianum  PDA 200 

 20   Whatman’s No.1 

 centrifuge  750 rpm  25   10 

  membrane filter  0.45  

  

 1, 5, 10, 25, 50, 75  

100   spore suspension  

 15, 30  1, 8, 16  24  

          

  Factorial Design in CRD  2   

 2  

  4  (  5) 

 

  

=  ( ) –  

 

 

 

 ( ) 
× 100 



 5 

5.

14   

spore su

 20 

 

 

6.

 T.

2.5 

cell suspensi

uspension

 

 S. phy

 harzianum

 (  6) 

 

ion

 T. h

 

ymuthica (PB

 4 

m 
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 S. p

harzianum 

BRC1) 

 

 

 C
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 PDA 

CRD 
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 106 spore/m

 5  
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 5  

 

10
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 4 
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(PBRC1)      
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7.

 sp

cell suspens

 

 10

 50
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00 
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sion 

 S. 
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 T. ha

phymuthica

 P

 5 

  

 

arzianum 

 (PBRC1) 

PDA 

 

 5  

 

106 spore/m

106 cfu/ml 

 

 

 

 2  

ml       

  

 NA      
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8.    

 3    

1. : Score 250 EC                                                                                                                                    

: difenoconazole        

:                                                               

: cis-trans-3-chloro-4[4-methyl-2(1H-1, 2, 4-triazol-1ylmethyl)-1, 3-

dioxolan-2-ylphenyl-4-chlorophenyl ether 25% W/V EC.     

 

 

 

 

difenoconazole structure 

 

2. : Dithane M-45                                                       

: mancozeb                                                            

:                                                     

: manganese ethylenebis (dithiocarbarmate) polymeric complex with 

zinc salt 80% WP 

 

 

 

 

mancozeb structure 

 



3.

 

  

8.1 

 3 

1. dife

2. man

3. chlo

 

 

PDA 

: Dacon

: chloro

: 

 

 

enoconazole 

ncozeb 

orothalonil 

stock solutio

 E. t
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nil   

othalonil   

   

: tetrachlor

c

7

4

3

on 

turcicum  

Split Plot De
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roisophthalon

 

 

chlorothaloni

 

 

 0.5

 

 0.5  

75 

400 

375 

sign in CRD 

  

  

  

nitrile 75% W

l structure 

 3 

  (  3

150 

800 

750 

(2 factor) 

 

 

 

WP 

  

3) 

 

 (ppm) 

 

 2 

  

       

  

 

 0.5 

225 

1,200 

1,125 

 P

  

             

                     

 0.5 , 

 

 

PDA  
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 3

 

-

 E. turcic

um 

 1, 8, 16 

 

 

3  3 

cum 

 24 

 

 

 

 4  (  

 

 

 

 106 spore
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7) 

 

×1

 5  

  

 

e/ml 
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100 
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9.   

 

  

 1  

 

   spore 

suspension  T. harzianum  cell suspension  S. phymuthica (PBRC1)            

 Tween 20   0 3 7   spore suspension 

  106 spore/ml   incubation chamber 

 7-10    (  8) 

 

 1.1  1  

 1.2  2  spore suspension  

 1.3  mancozeb 400 ppm +  

 1.4  mancozeb 800 ppm +  

 1.5  mancozeb 1,200 ppm +  

 1.6  chlorothalonil 375 ppm +  

 1.7  chlorothalonil 750 ppm +  

 1.8  chlorothalonil 1,125 ppm +  

 1.9  difenoconazole 75 ppm +  

 1.10  difenoconazole 150 ppm +  

 1.11  difenoconazole 225 ppm +  

 1.12  spore suspension  T. harzianum 106 spore/ml +                 

 

 1.13  cell suspension  S. phymuthica (PBRC1) 

106 cfu/ml +  

 

 

 



33

 2  

 

  spore suspension  

106spore/ml  Tween 20   0 3 7  

  spore suspension  T. harzianum 

106 spore/ml  cell suspension  S. phymuthica (PBRC1) 

106 cfu/ml  incubation chamber  7-10   

 (  9) 

 

 2.1  1  

 2.2.  2  spore suspension  

 2.3  +  mancozeb 400 ppm   

 2.4  +  mancozeb 800 ppm 

 2.5  +  mancozeb 1,200 ppm 

 2.6  +  chlorothalonil 375 ppm 

 2.7  +  chlorothalonil 750 ppm 

 2.8  +  chlorothalonil 1,125 ppm 

 2.9  +  difenoconazole 75 ppm 

 2.10  +  difenoconazole 150 ppm 

 2.11  +  difenoconazole 225 ppm 

 2.12  +  spore suspension  T. harzianum 

106 spore/ml 

 2.13  +  cell suspension  S. phymuthica (PBRC1) 

106 cfu/ml 

 

 

 

 

 

 



 

 8 

 

 

 9 
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 spore suspension   0 3 7                      

  (2540) 

  Spilt Spilt Plot Design in Randomized Complete Block Design 

(RCBD)  3    1 

 2   

    2 

  3    0, 3              

7   3  3  3  2   

 5  

 

  =                 

 

  

=  ( ) –  

 

 

10.   

   

      

 

 (  10) 

 

  7   42  

  2.25   3.52   100  

 100                      

 
×100 

 ( )
×100 
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25   75   

   1-2    15-15-15  3  

 

-  3   3   12  

  2    7  

 1   20   2                  

 46-0-0  3  

 3  (  23 )   

 Tween 20  37  

  3   Split Plot Design in RCBD 

 2    1 

  3  7   2  3  

 2    spore suspension  

 106 spore/ml  2    1                 10  

 2  20    

  

 

 1.  mancozeb 800 ppm +  

 2.  chlorothalonil 750 ppm +  

 3.  difenoconazole 150 ppm +  

 4.  cell suspension  S. phymuthica (PBRC1)  106                    

cfu/ml +  

 5.  spore suspension  T. harzianum  106 spore/ml                          

+  

 6.  1  spore suspension   106 spore/ml 

 7.  2  

 

 (Chlorophyll)   3  

  ( 7-8)  (  10-12) (  15-16)     

 Chlorophyll meter SPAD-502  
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 Spilt Plot Design in RCBD  2    1 

  2    3  7   2                

 2  3   

 3   

 

                          

  T1R1   T2R2   T7R3   T3R1   T6R2   T5R3   

                

  T6R1   T5R2   T6R3   T4R1   T1R2   T7R3   

                

  T4R1   T3R2   T1R3   T5R1   T7R2   T3R3   

                

  T2R1   T7R2   T4R3   T6R1   T4R2   T2R3   

                

  T7R1   T1R2   T3R3   T2R1   T5R2   T6R3   

                

  T3R1   T4R2   T5R3   T7R1   T2R2   T1R3   

                

  T5R1   T6R2   T2R3   T1R1   T3R2   T4R3   

                          

 

 

 

 

 

 

 10   

              

 

100 cm 100 cm 

100 cm 

3.52 m 

2.25 m 

  42  

Rep 1 Rep 2 Rep 3 Rep 3 Rep 2 Rep 1 

  7    3  

  

 

2.25 m 

3.52 m 25 cm 

75 cm 
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1.    

 

2.    

  

3.    

 

 

  

  . . 2551-  . . 2553 

 


