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2.  

 PDA  9  

 10                         
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 12  Exserohilum turcicum  PDA       

 10               

     :  PDA 

     :  PDA 

 

  PDA  slide culture  5  
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4.  

4.1                                          

  

  5  

  dual culture technique  3  

  T. harzianum  B. subtilis   S. plymuthica (PBRC1) 

(  15   )  T. harzianum  

 17.22±3.04-38.88±6.81 %  S. plymuthica (PBRC1)  

14.66±0.80-31.99±2.23%  B. subtilis 8.66±6.00-18.22±20.36%   

T. harzianum   T. harzianum 

 T. harzianum 

 (  16)           

S. plymuthica (PBRC1)   clear 

zone  S. plymuthica (PBRC1)  (  17)          

B. subtilis  

 5   

 (interaction)  

  

  

 

 (  5  18) 

 3                           

95  
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 15  3  

:  Trichoderma harzianum  :  Bacillus subtilis  

:  Serratia plymuthica (PBRC1) 

 

 

 

 

 

 

 

 16  Trichoderma harzianum (T)  ( )   

 Exserohilum turcicum (E) ( )  400  

 

 

   

  

E 
T 
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 17  Exserohilum turcicum  ( ) 

 400   

 5  Trichoderma harzianum Bacillus subtilis  Serratia 

plymuthica (PBRC1)  Exserohilum turcicum               

 

1 
 

 Trichoderma harzianum Bacillus subtilis Serratia plymuthica (PBRC1) 

MHP5 20.66±0.73cd2 8.66±6.00fg 18.00±3.46cde 

TN3 17.22±3.04cdef 11.11±0.00ef 14.66±0.50def  

MJ4 24.55±14.31bc 14.66±8.87def 25.11±8.37bc 

JT2 38.88±6.81a 14.44±10.83def  31.99±2.23ab 

JT5 19.00±2.23cde 18.22±20.36cde 16.67±0.00def 

main plot ( )  *  LSD .05 = 4.4421 

sub plot ( )                   *  LSD .05 = 0.00 

mean*sub  *  LSD .05 = 8.8842 

CV (%) 48.04     
1  5 , 2  

  LSD  95   

* =  95  

Control 
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 18  3   Exserohilum 

turcicum   5   dual culture technique 

: Exserohilum turcicum 5                                                                                                            

: Exserohilum turcicum+Trichoderma harzianum                                                                       

: Exserohilum turcicum+Bacillus subtilis                                                                                                   

: Exserohilum turcicum+Serratia plymuthica (PBRC1) 

 

TN3 

 T. harzianum B. subtilis PBRC1 

MHP5 

T. harzianum B. subtilis S. plymuthica (PBRC1) 

MHP5 

TN3 

JT2 

JT5 

MJ4 
    

Control 
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4.2  

 2   7  

 1, 5, 10, 25, 50, 75  100               

 15, 30  1, 8, 16  24                    

 (  19)  

                 

 2   100±0.00  

  15, 30   1                

  8, 16 24               

 S. plymuthica (PBRC1)  

 8, 16  24   69.12±27.84-

100±0.00, 52.88±26.45-88.03±12.45 14.51±13.66-29.14±16.00                   

(  20 21) 

 T. harzianum   8, 16  24  

 31.11±30.48-90.06±2.65, 31.13±31.32-79.81±15.20 20.53±16.35-

37.42±21.69   (  22 23)  

 germ tube 

 

  

 95  (  6) 

 

 

 

 

 19  Exserohilum turcicum  ( )  
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 400  
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 6  Exserohilum turcicum  MHP5

 Serratia plymuthica (PBRC1) Trichoderma 

harzianum  

1 

    15  30  1  8  16  24  

S. plymuthica (PBRC1) 1% 100±0.00a2   100±0.00a 100±0.00a 95.51±3.21ab 68.94±36.24e 15.75±9.74lmn 

S. plymuthica (PBRC1) 5% 100±0.00a 100±0.00a 100±0.00a 100±0.00a 75.20±21.90cde 17.48±13.66lmn 

S. plymuthica (PBRC1)10% 100±0.00a 100±0.00a 100±0.00a 89.96±5.74abc 65.10±20.63efgh  22.08±14.52klmn 

S. plymuthica (PBRC1) 25% 100±0.00a 100±0.00a 100±0.00a 69.12±27.84e 52.88±26.45fght   14.51±13.66mno 

S. plymuthica (PBRC1) 50% 100±0.00a 100±0.00a 100±0.00a 98.83±2.32a 88.03±12.45abc   29.14±16.00kml 

S. plymuthica (PBRC1) 75% 100±0.00a 100±0.00a 100±0.00a 85.71±13.03abc 69.01±20.26e 22.69±1.07klmn  

S. plymuthica (PBRC1) 100% 100±0.00a 100±0.00a 100±0.00a 51.53±26.14ghi 16.29l±15.11mn  11.57±6.47no 

T. harzianum 1%  100±0.00a 100±0.00a 100±0.00a 88.29±6.49abc 79.81±15.20bcde  24.71±16.35iklmn  

T. harzianum 5%  100±0.00a 100±0.00a 100±0.00a 39.57±13.99ij 50.49±12.50hi 23.81±8.84klmn  

T. harzianum 10%  100±0.00a 100±0.00a 100±0.00a 69.78±15.31e 67.64±19.74ef 37.42±21.69ijk  

T. harzianum 25%  100±0.00a 100±0.00a 100±0.00a 72.02±17.51de 52.57±6.34fghi 28.92±9.80jkml  

T. harzianum 50%  100±0.00a 100±0.00a 100±0.00a 90.06±2.65abc 66.79±12.19efg 26.85±10.11jklmn  

T. harzianum 75%  100±0.00a 100±0.00a 100±0.00a 66.23±13.76efgh 47.21±16.93i 23.87±17.93klmn  

T. harzianum 100%  100±0.00a 100±0.00a 100±0.00a 31.11±30.48jkl 31.13±31.32jkl 20.53±9.91lmn  

main plot ( )     * LSD.05= 4.1405 

sub plot ( ) * LSD.05 = 6.467 

main*sub * LSD.05 = 16.036 

CV (%)     16.2   
1  4 , 2   

 LSD  95   

* =  95  
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5.  

                            

 7   3   2  

  (  24) 

 

 

 

 

 

 

 24  2                         

 

              :    :  Serratia plymuthica (PBRC1)  

       :  Trichoderma harzianum 

 

6.  

 T. harzianum                            

S. plymuthica (PBRC1)  2   PDA                          

T. harzianum   3      

 (  25 )  6   T. harzianum  

 (  25 )  T. harzianum 

 S. plymuthica (PBRC1)  3  6  

 T. harzianum   (  

25  )  T. harzianum  

 T. harzianum  (  26) 
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 T. harzianum  

  95  (  7) 

 

 

 

 

 

 

 

 

 

 

 25  Trichoderma harzianum  PDA  3                   

 6  

  :   :  3  7   

 

 

 

 

 

 26  Trichoderma harzianum  PDA  6                 

 400  

                :    :  
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 7  Trichoderma harzianum                                 

Serratia plymuthica (PBRC1)  6  

 1 (spore/ ml)  
  2.84×108 ±3.09×106 a2 

                3.33×106±0.31×108 b 

     *        LSD .05 =3.29×107 

CV (%) 15.75 
1  10 , 2   

  LSD  95   

* =  95  

 

7.  

 spore suspension  T. harzianum  

106 /     

  T. harzianum  PDA    2-3  

 T. harzianum 

 1-5   T. harzianum                

  6-10   

  T. harzianum  

  (  27,  8  

28)   cell suspension  S. plymuthica 

(PBRC1)  106 cfu/   

  1  cell suspension                 

S. plymuthica (PBRC1)  (  29) 

 2-4         

  5-10   (  30, 9  31)                 

  S. plymuthica (PBRC1)  
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 27  Trichoderma harzianum  PDA 

  1-10   

 

 8  Trichoderma harzianum  PDA 

  1-10   

1  

 ( ) 

(cfu/ml)     

1 2 3 4 5 6 7 8 9 10 

 650±7.58 585±6.23 550±10.20 495±5.76 300±3.39 175±5.83 65±1.67 45±1.30 20±0.45 15±0.55 

 25±1.41 35±1.52 50±1.22 65±0.89 60±0.89 75±1.30 70±1.30 75±2.00 75±2.00 85±1.14 

1  5  

 

 

 

 

1  2  3  4  5  

6  7  8  9  10  
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 28  Trichoderma harzianum  PDA          

1-10   

 

 

 

 

 

 

 29  Serratia plymuthica (PBRC1)  NA                       

   1  ( )  2-4 

  ( ) 

 

 

0
50

100
150
200
250
300
350
400
450
500
550
600
650
700

1 2 3 4 5 6 7 8 9 10

cf
u/

m
l

 ( )

  



58

 

 

 

 

 

 30  Serratia plymuthica (PBRC1)  NA 

 1-10    1 

 ( ) 

 

 9  Serratia plymuthica (PBRC1)  NA 

  1-10   

1  

 ( ) 

(cfu/ml)     

1 2 3 4 5 6 7 8 9 10 

 360±3.27 10±0.89 15±0.89 10±0.55 0±0.0 0±0.0 0±0.0 0±0.0 0±0.0 0±0.0 

 0±0.0 0±0.0 0±0.0 0±0.0 0±0.0 0±0.0 0±0.0 0±0.0 0±0.0 0±0.0 

1  5  

*  Serratia plymuthica (PBRC1)  

 

 

 

1  2  3   4  5  

6  7  8  9  10  
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 31  Serratia plymuthica (PBRC1)  NA                  

  1-10   

 

8.    

8.1 

 

 3  3                

  89.77-100 

  3   3                  

 MHP5, TN3 MJ4  100±0.00  (  32, 33 34)  

chlorothalonil  mancozeb                

 JT2 JT5  100±0.00    difenoconazole  3 

  2   90.22±8.94, 89.77±9.60 

90.66±8.63  94.66±5.06, 96.22±5.31 96.77±4.45   

(  35 36)  

   95  (  10) 

 

 

 

0

50

100

150

200

250

300

350

400

1 2 3 4 5 6 7 8 9 10

cf
u/

m
l

 ( )
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 32  Exserohilum turcicum  MHP5  PDA 

 3   3   

,  :  chlorothalonil 375 ppm, 750 ppm 1,125 ppm 

,  :  difenoconazole 75 ppm, 150 ppm 225 ppm 

,  :  mancozeb 400 ppm, 800 ppm 1,200 ppm 

 

 

 

 

 

 

 

 

rol MHP5 

   

   

  

Control MHP5 
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 33  Exserohilum turcicum  TN3  PDA  

 3   3   

,  :  chlorothalonil 375 ppm, 750 ppm 1,125 ppm 

,  :  difenoconazole 75 ppm, 150 ppm 225 ppm 

,  :  mancozeb 400 ppm, 800 ppm 1,200 ppm 

 

 

 

 

 

 

  
 

 

  

   

  

 

   

   

  

Control TN3 
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 34  Exserohilum turcicum  MJ4  PDA  

 3   3   

,  :  chlorothalonil 375 ppm, 750 ppm 1,125 ppm 

,  :  difenoconazole 75 ppm, 150 ppm 225 ppm 

,  :  mancozeb 400 ppm, 800 ppm 1,200 ppm 

 

 

 

 

 

 

 

  

  

 

Control MJ4 
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 35  Exserohilum turcicum  JT2  PDA  

 3   3   

,  :  chlorothalonil 375 ppm, 750 ppm 1,125 ppm 

,  :  difenoconazole 75 ppm, 150 ppm 225 ppm 

,  :  mancozeb 400 ppm, 800 ppm 1,200 ppm 

 

 

 

 

 

 

Control JT2 

   

   

   



64

 

 

 

 

 

 

 

 

 

 36  Exserohilum turcicum  JT5  PDA  

 3   3   

,  :  chlorothalonil 375 ppm, 750 ppm 1,125 ppm 

,  :  difenoconazole 75 ppm, 150 ppm 225 ppm 

,  :  mancozeb 400 ppm, 800 ppm 1,200 ppm 

 

 

 

 

 

 

Control JT5  

  

  

 

   



65

 10  Exserohilum turcicum 5           

 PDA  3   3  

 1 

 (ppm) MHP5 TN3 MJ4 JT2 JT5 

chlorothalonil 1,125 100±0.00 a2 100±0.00 a 100±0.00 a 100±0.00 a 100±0.00 a 

750 100±0.00 a 100±0.00 a 100±0.00 a 100±0.00 a 100±0.00 a 

  375 100±0.00 a 100±0.00 a 100±0.00 a 100±0.00 a 100±0.00 a 

mancozeb 1,200 100±0.00 a 100±0.00 a 100±0.00 a 100±0.00 a 100±0.00 a 

800 100±0.00 a 100±0.00 a 100±0.00 a 100±0.00 a 100±0.00 a 

  400 100±0.00 a 100±0.00 a 100±0.00 a 100±0.00 a 100±0.00 a 

difenoconazole  225 100±0.00 a 100±0.00 a 100±0.00 a 90.22±8.94 c  94.66±5.06b 

150 100±0.00 a 100±0.00 a 100±0.00 a 89.77±9.60 c 96.22±5.31 b 

  75 100±0.00 a 100±0.00 a 100±0.00 a 90.66±8.63 c 96.77±4.45 b 

main plot ( ) * LSD .05 = 0.9979 

sub plot ( ) * LSD .05 = 1.4112 

mean*sub * LSD .05 = 3.1556 

CV (%) 2.84     
1  5 , 2  

  LSD  95   

* =  95  

 

 

 

 

 



72.12±4

 

99.52±0

 

 

 37 

 

 

 

8.2 

8.21-100±0.0

.96 93.0

 

 

 

 

 

 15 

 4

: 15 , 

 

 

 

 (  3

00 

09±6.82-99.7

 9

 24

400  

: 30 , 

 

G

 15, 30 

 (  

8, 39 4

 

 100±0.00

70±0.60 

95 
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: 1 , 
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 3  

 1, 8, 16

37) 

40) 

0 

 

 

 (  11) 

 Exserohi

 germ tu

: 8 , 

 

 3 

6  24 

 

 

 88.36±11.0

 

 

ilum turcicum

ube (G) 

: 16  

 

 

 3 

15  

 8, 

0-100±0.00, 

m 

 

: 24 

 

 

 

 1 

16  24

72.12±48.21

 (

 

 

 

                  

4 

-

              

) 
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 38  Exserohilum turcicum                   

 chlorothalonil  3   15                    

 24   400  

                      A: 375 ppm, B: 750 ppm C: 1,125 ppm  

                      : 15 , : 30 , : 1 , : 8 , : 16  : 24  

 

 

 

 

C 

A 

B 
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 39  Exserohilum turcicum                   

 difenoconazole  3   15                    

 24   400  

                      A: 375 ppm, B: 750 ppm C: 1,125 ppm  

                      : 15 , : 30 , : 1 , : 8 , : 16  : 24  

 

 

 

 

 

A 

B 

C 
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 40  Exserohilum turcicum                   

 mancozeb  3   15   24  

 400  

                      A: 375 ppm, B: 750 ppm C: 1,125 ppm  

                      : 15 , : 30 , : 1 , : 8 , : 16  : 24  

 

 

 

 

 

A 

C 

B 
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 11  Exserohilum turcicum 

 3   3  
1 

 (ppm) 15  30  1  8  16  24  

chlorothalonil 1,125 100±0.00a2 100±0.00a 100±0.00a 100±0.00a 98.02±2.81ab 98.55±2.17ab 

750 100±0.00a 100±0.00a 100±0.00a 100±0.00a 72.12±48.21d 97.77±2.32ab 

375 100±0.00a 100±0.00a 100±0.00a 100±0.00a 98.78±0.89ab 99.11±0.60ab 

difenoconazole 225 100±0.00a 100±0.00a 100±0.00a 88.36±11.0c 90.17±10.38b 93.09±6.82abc 

150 100±0.00a 100±0.00a 100±0.00a 98.76±1.44ab 98.98±1.17ab 99.36±0.74ab 

75  100±0.00a 100±0.00a 100±0.00a 100±0.00a 99.52±0.96a 99.70±0.60a 

mancozeb       1,200 100±0.00a 100±0.00a 100±0.00a 100±0.00a 98.98±1.17ab 99.36±0.74ab 

800 100±0.00a 100±0.00a 100±0.00a 97.59 abc  97.92±3.01ab 98.68±1.91ab 

400 100±0.00a  100±0.00a 100±0.00a 100±0.00a 99.46±1.06a 99.66±0.68a 

main plot ( ) *   
LSD .05 = 2.9337 

sub plot ( ) * 
LSD .05 = 3.7874 

main*sub ns 
LSD .05 = 9.2773 

CV (%) 7.49       
1  4 , 2  

  LSD  95   

* =  95                                                                                        

ns =  
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9.               

  

  3  3              

 2   Tween 20   0, 3  7                         

( )                   

5   (

)  

  (  41)  

   7               

 MHP5 (  42-50)  

  5  (       

12-16)   

 

 95    

 95   

 

 

 

 

 

 41  ( )  0  ( ), 3  ( ) 7  ( ) 
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 42  ( )  

Exserohilum turcicum  MHP5  0  ( ), 3  ( ) 

7  ( )  Serratia plymuthica (PBRC1)  

Trichoderma harzianum  mancozeb, chlorothalonil  

difenoconazole  3  

 

 

 

 

 

 

 

 

 

 43  ( )  

Exserohilum turcicum  MHP5  0 ( ), 3 ( )  7  ( ) 

 A: Trichoderma harzianum  B: Serratia plymuthica (PBRC1)  

 

 

A 

B 
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 44  ( )  mancozeb               

 Exserohilum turcicum  MHP5  0 (A), 3 (B) 

7  (C)  mancozeb 3                               

: 400 ppm : 800 ppm : 1,200 ppm 

 

 

 

 

B 

C 

A 
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 45  ( )  chlorothalonil  

 Exserohilum turcicum  MHP5  0 (A), 3 (B)                               

7  (C)  chlorothalonil 3                  

: 375 ppm : 750 ppm : 1,125 ppm 

 

 

 

 

A 

C 

B 
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 46  ( )  difenoconazole  

 Exserohilum turcicum  MHP5  0 (A), 3 (B)            

7  (C)  difenoconazole 3                

: 75 ppm : 150 ppm : 225 ppm 

 

 

 

A 

B 

C 
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 47   Trichoderma 

harzianum (A) Serratia plymuthica (PBRC1) (B)   0 ( ), 3 ( ) 

7  ( )  Exserohilum turcicum  MHP5  

 

 

 

 

 

 

 

 

B 

A 
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 48   mancozeb  3 

 ( : 400 ppm, : 800 ppm : 1,200 ppm)                   

0 (A), 3 (B)  7  (C)  Exserohilum turcicum  

MHP5  

 

 

 

C 

B 

A 
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 49   chlorothalonil                   

3  ( : 375 ppm, : 750 ppm : 1,125 ppm)                

 0 (A), 3 (B)  7  (C)  Exserohilum turcicum             

 MHP5 

 

 

 

 

   

A 

B 

C 
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 50   difenoconazole                 

3  ( : 75 ppm, : 150 ppm : 225 ppm)                  

 0 (A), 3 (B)  7  (C)  Exserohilum turcicum             

 MHP5 

 

 

 

 

A 

B 

C 
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 12  Exserohilum turcicum  MHP5 

                     

0, 3  7    

  

1  

    

      

       

0  3  7  0  3  7  

Serratia plymuthica (PBRC1)  60±54.77abcde2 80±44.72abc  80±42.51abc  80±44.72abc  0.00±0.00f  0.00±0.00f  

Trichoderma harzianum  50±50.00bcde  80±44.72abc  80±42.5abc  70±44.72abcd 0.00±0.00f  26.66±14.91cdef  

difenoconazole   225 ppm 80±27.39abc  80±44.72abc  80±42.51abc  86.6±29.82ab  20±0.00ef  0.00±0.00f  

                150 ppm  90±22.36ab  100±0.00a  60±54.77abcde  90±22.36ab  30±0.00def  60±54.77abcde  

                  75 ppm  100±0.00a  70±44.72a  80±42.51abc  90±22.36ab  60±44.72abcde  20±44.72ef  

mancozeb         1,200 ppm 90±22.36ab  100±0.00a  80±51.64abc  90±22.36ab  30±41.83def  40±54.77cdef  

                 800 ppm  80±27.39abc  100±0.00a  60±54.77abcde  100±0.00a  40±44.72cdef  20±44.72f  

                 400 ppm  100±0.00a  100±0.00a  60±54.77abcde  90±22.36ab  60±41.83abcde  20±44.72ef  

chlorothalonil  1,125 ppm 100±0.00a  100±0.00a  40±51.64cdef  90±22.36ab  40±41.83cdef  0.00±0.00f  

                750 ppm 90±22.36ab  80±44.72abc  80±42.51abc  90±22.36ab  50±50bcde  0.00±0.00f  

                375 ppm  100±0.00a  100±0.00a  60±54.77abcde  90±22.36ab  40±41.83cdef  50±0.00bcde  

control water 0.00±0.00f  0.00±0.00f  0.00±0.00f  0.00±0.00f  0.00±0.00f  0.00±0.00f  

control pathogen 0.00±0.00f  0.00±0.00f  0.00±0.00f  0.00±0.00f  0.00±0.00f  0.00±0.00f  

main plot (  /  ) * LSD.05 = 6.563  

sub plot ( ) * LSD.05 = 16.732 

sub sub plot ( ) * LSD .05= 8.038 

main*sub ns LSD.05 = 23.663 

main*sub sub  plot  * LSD.05 = 11.367 

sub*sub sub  plot  ns LSD .05= 28.981 

main* sub*sub sub  plot  ns LSD .05=40.986 

CV (%)       60.26   
1  5 , 2  

 LSD  95                                                                                                                                        

* =  95  , ns =  
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 13  Exserohilum turcicum  TN3       

                     

0, 3  7   

  

1 

  

      

    

0      3  7      0     3       7  

Serratia plymuthica (PBRC1) 80±44.72abcd2 93±14.89ab 90±22.36abc 80±44.72abcd 73±25.28abcde 40±22.36efghi 

Trichoderma harzianum 80±44.72abcd 90±22.36abc 100±0.00a 60±54.77bcdefg 73±25.28abcde 60±14.91abcdefg 

difenoconazole 225 ppm 100±0.00a 100±0.00a 80±27.39abcd 80±44.72abcd 30±44.72ghi 100±0.00a 

             150 ppm 100±0.00a 100±0.00a 56±25.35bcdefgh 80±44.72abcd 20±44.72hi 100±0.00a 

              75 ppm 100±0.00a 90±22.36abc 36±41.50efghi 80±44.72abcd 100±0.00a 36±21.73efghi 

mancozeb      1,200 ppm 100±0.00ab 80±44.72abcd 46±7.46degjhi 80±44.72abcd 30±44.72ghi 40±22.36efghi 

             800 ppm 80±44.72abcd 70±44.72abcdef 40±54.7efghi 80±44.72abcd 40±54.77efghi 30±27.39ghi 

            400 ppm 93±14.91ab 80±44.72abcd 33±31.18fghi 80±44.72abcd 20±44.72hi 36±21.73efghi 

chlorothalonil  1,125 ppm 100±0.00a 100±0.00a 93±14.91ab 100±0.00a 10±22.36hi 40±41.83efghi 

                750 ppm 100±0.00a 90±22.36abc 43±25.28defghi 100±0.00a 20±44.72hi 50±35.36defgh 

                375 ppm 100±0.00a 80±44.72abcd 53±7.46cdefgh 100±0.00a 50±50.00defgh 40±21.73efghi 

control water 0.00±0.00i 0.00±0.00i 0.00±0.00i 0.00±0.00i 0.00±0.00i 0.00±0.00i 

control pathogen 0.00±0.00i 0.00±0.00i 0.00±0.00i 0.00±0.00i 0.00±0.00i 0.00±0.00i 

main plot (  /  ) * LSD.05.= 5.759 

sub plot ( ) * LSD.05. = 14.685 

sub sub plot ( ) * LSD.05 = 7.054 

main*sub ns LSD.05= 20.767 

main*sub sub  plot  * LSD.05= 9.976 

sub*sub sub  plot  * LSD.05 = 25.435 

main* sub*sub sub  plot  * LSD.05= 35.970 

CV (%)       48.63   
1  5 , 2   

 LSD  95                                                                                                                                       

* =  95  , ns =  
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 14  Exserohilum turcicum  JT2           

                      

0, 3  7  

  

1 

   

    

    

0  3  7  0  3      7  

Serratia plymuthica (PBRC1) 90±22.36ab2 80±44.72abc 80±44.72abc 70±44.72abcd 30±27.39defg 40±22.36cdefg 

Trichoderma harzianum 90±22.36ab 90±22.36ab 80±44.72abc 10±22.36fg 0.00±0.00h 19.4±43.38efg 

difenoconazole 225 ppm 80±44.74abc 90±22.36ab 50±50.00bcdef 70±44.72abcd 10±22.36fg  0±22.36g 

             150 ppm 100±0.00a 60±54.77abcde 50±50.00bcdef 60±54.77abcd 40±41.83cdefg 40±0.00cdefg 

              75 ppm 100±0.00a 80±44.72abc 100±0.00a 60±22.36abcde 40±54.77cdefg 10±54.77fg 

mancozeb       1,200 ppm 90±22.36ab 90±22.36ab 70±44.72abcd 90±54.77ab 90±22.36ab 10±22.36fg 

               800 ppm 100±0.00a 100±0.00a 70±44.72abcd 60±54.77abcde 50±50.00bcdef 10±22.36fg 

               400 ppm 100±0.00a 100±0.00a 60±41.43abcd 90±22.36ab 40±54.77cdefg 10±22.36fg 

chlorothalonil 1,125 ppm 90±22.36b 70±44.72abcd 90±22.36ab 100±0.00a 10±22.36fg 10±22.36fg 

               750 ppm 100±0.00a 100±0.00a 90±22.36ab 100±0.00a 20±54.72efg 50±50.00bcdef 

               375 ppm 100±0.00a 90±22.36ab 90±22.36ab 100±0.00a 20±44.72efg 0.00±0.00h 

control water 0.00±0.00h 0.00±0.00h 0.00±0.00h 0.00±0.00h 0.00±0.00h 0.00±0.00h 

control pathogen 0.00±0.00h 0.00±0.00h 0.00±0.00h 0.00±0.00h 0.00±0.00h 0.00±0.00h 

main plot (  /  ) * LSD.05 = 6.080 

sub plot ( ) * LSD.05 = 15.503 

sub sub plot ( ) * LSD .05= 7.447 

main*sub * LSD.05 = 21.924 

main*sub sub  plot  * LSD.05 = 10.532 

sub*sub sub  plot  * LSD .05= 26.851 

main* sub*sub sub  plot  ns LSD .05=37.974 

CV (%)       56.95   
1  5 , 2   

 LSD  95                                                                                                                                       

* =  95  ,ns =  
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 15  Exserohilum turcicum  JT5        

                      

0, 3  7   

  

1 

  

  

     

0  3  7  0  3  7  

Serratia plymuthica (PBRC1) 80±44.72abcd2 90±41.83ab 90±22.36ab 80±44.72abcd 20±27.39g 30±27.39fg 

Trichoderma harzianum 100±22.36a 60±0.00bcdef 80±44.72abcd 100±0.00a 20±27.39g 53.3±18.26def 

difenoconazole 225 ppm 100±0.00a 70±44.72abcde 90±13.69ab  100±0.00a 60±22.36bcdef 50 ±35.36defg 

             150 ppm 100±0.00a 30±27.39fg 65±37.91bcde 90±22.36ab 60±41.83bcdef 55±17.54cdef 

               75 ppm 100±0.00a 40±41.83efg 75±25.00abcd 90±22.36ab 60±41.83bcdef 55±32.60cdef 

mancozeb      1,200 ppm 100±0.00a 90±22.36ab 100±0.00a 100±0.00a 30±44.72fg 70±32.60abcde 

            800 ppm 100±0.00a 90±22.36ab 90±13.69ab 100±0.00a 40±22.36efg 40±28.50efg 

            400 ppm 100±0.00a 60±41.83bcdef 85±13.69abc 100±0.00a 20±27.39g 30±20.92fg 

chlorothalonil  1,125 ppm 100±0.00a 100±0.00a 90±13.69ab 100±0.00a 40±41.83efg 30±41.83fg 

                750 ppm 100±0.00a 100±0..00a 75±17.68abcd 100±0.00a 60±41.83bcdef 55±20.92cdef 

                375 ppm 100±0.00a 80±27.39abcd 85±9.136abc 100±0.00a 50±35.36defg 20±20.92g 

control water 0.00±0.00h 0.00±0.00h 0.00±0.00h 0.00±0.00h 0.00±0.00h 0.00±0.00h 

control pathogen 0.00±0.00h 0.00±0.00h 0.00±0.00h 0.00±0.00h 0.00±0.00h 0.00±0.00h 

main plot (  /  ) * LSD.05 = 4.636 

sub plot ( ) * LSD.05 = 11.821 

sub sub plot ( ) * LSD .05= 5.678 

main*sub * LSD.05 = 16.717 

main*sub sub  plot  * LSD.05 = 8.030 

sub*sub sub  plot  * LSD .05= 20.474 

main* sub*sub sub  plot  * LSD .05= 28.955 

CV (%)       37.63   
1  5 , 2   

 LSD  95                                                                                                                                       

* =  95  ,ns =  
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 16  Exserohilum turcicum  MJ4      

                      

0, 3  7    

  

1 

  

  

    

0  3  7  0  3  7  

Serratia plymuthica (PBRC1) 90±22.36ab2 80±44.72abcd 80±44.72abcd 100±0.00a 10±22.36i 40±22.36efghi 

Trichoderma harzianum 70±44.72abcdef 80±44.72abcd 90±22.36ab 100±0.00a 10±22.36i 60±14.91bcdefg 

difenoclonazole 225 ppm 90±22.36ab 90±22.36ab 80±44.72abcd 80±44.72abcd 43±31.42defghi 20±27.39hi 

               150 ppm 90±23.36ab 90±0.00ab 80±44.72abcd 90±22.36ab 73±25.28abcde 60±41.83bcdefg 

                 75 ppm 100±0.00a 100±0.00a 50±50.00cdefgh 80±27.39abcd 36±41.50efghi 60±41.83bcdefg 

mancozeb        1,200 ppm 80±27.39abcd 90±22.36ab 60±54.77bcdefg 80±27.39abcd 33±31.18fghi 20±27.39hi 

                800 ppm 90±22.36ab 90±22.36ab 80±44.72abcd 90±22.36ab 33±31.18fghi 30±27.39ghi 

                400 ppm 86±18.26abc 90±22.36ab 50±50.00cdefgh 90±22.36ab 53±36.13bcdefgh 20±27.39hi 

chlorothalonil  1,125 ppm 90±22.36ab 100±0.00a 50±50.00cdefgh 80±27.39abcd 53±36.13bcdefgh 30±27.39ghi 

                 750 ppm 90±22.36ab 90±22.36ab 80±44.72abcd 90±22.36ab 26±21.73ghi 50±35.36cdefgh 

                 375 ppm 90±22.36ab 90±22.36ab 60±54.77abcdefg 90±22.36ab 26±43.46ghi 50±35.36cdefgh 

control water 0.00±0.00j 0.00±0.00j 0.00±0.00j 0.00±0.00j 0.00±0.00j 0.00±0.00j 

control pathogen 0.00±0.00j 0.00±0.00j 0.00±0.00j 0.00±0.00j 0.00±0.00j 0.00±0.00j 

main plot (  /  ) * LSD.05 = 5.867 

sub plot ( ) * LSD.05 = 14.960 

sub sub plot ( ) * LSD .05= 7.186 

main*sub ns LSD.05 = 21.157 

main*sub sub  plot  * LSD.05 = 10.16 

sub*sub sub  plot  * LSD .05= 25.912 

main* sub*sub sub  plot  ns LSD .05= 36.645 

CV (%)       50.74   
1  5 , 2   

 LSD  95                                                                                                                                     

* =  95  ,ns =  
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10.   

 

 3   

2   Tween 20   3   7  

   10  20 

  

   

 (  51) 

  1 

  3 7   

    (  52 53)                

 mancozeb  2.26, 1.73   

chlorothalonil 1.04, 0.87   difenoconazole 0.84 1.39  

 S. plymuthica (PBRC1) 1.56, 1.04   T. harzianum 1.21, 1.04 

   

( )   0.87, 0.69 

8.16,12.33   (  54) 

  

  3   85.4±3.61-

89.58±3.60  7   86.11±2.41-92.35±3.19 

 95  (  17) 

  2 

  3 7              

   

 

 (  55 56)  mancozeb  

2.95, 2.43   chlorothalonil 2.95, 3.47                 

 difenoconazole 2.08, 2.78   S. plymuthica (PBRC1) 3.65, 4.01 

  T. harzianum 4.17, 3.65   3 7                     

 (
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)   2.07, 3.0 11.63, 10.55 

 (  57)  

  

  3  62.45±0.00-83.33±12.53 

 7   5.28±10.48-81.94±12.03  

 95  (  18) 

 3   

 2  3    49.95-53.10 

Spad unit  3   mancozeb 800 ppm  

51.53±6.88 Spad unit, chlorothalonil 750 ppm 50.81±6.59 Spad unit, difenoconazole 150 ppm 

51.83±5.80 Spad unit,  Serratia phymuthica (PBRC1) 52.86±6.09 Spad unit,                  

 T. harzianum 49.95±7.81 Spad unit ,  spore suspension  E. turcicum 

50.20± 7.58 Spad unit  53.10±6.85 Spad unit  (  58)               

7   mancozeb 800 ppm  50.05±6.93 Spad 

unit, chlorothalonil 750 ppm 52.83±7.37 Spad unit, difenoconazole 150 ppm 50.91±6.47                 

spad unit,  Serratia phymuthica (PBRC1) 51.95±6.17 Spad unit,  T. harzianum 

51.77±6.04 Spad unit,  spore suspension  E. turcicum 51.00±6.55 Spad unit 

 51.21±6.92 Spad unit  (  59) 

   

 95  

 

 

 

 

 

 51  
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 52  ( )  Serratia 

plymuthica (PBRC1)  Trichoderma harzianum  3 

  Exserohilum turcicum 3                     

  1  

: mancozeb 800 ppm   : chlorothalonil 750 ppm : difenoconazole 150 ppm                                             

:  Serratia plymuthica (PBRC1)  106cfu/ml       

:  Trichoderma harzianum  106 spore/ml                          

:   Exsrohilum turcicum  106 spore/ml                                                             

:   
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 53  ( )  Serratia 

plymuthica (PBRC1)  Trichoderma harzianum  3 

  Exserohilum turcicum 7                        

  1  

: mancozeb 800 ppm   : chlorothalonil 750 ppm : difenoconazole 150 ppm                                             

:  Serratia plymuthica (PBRC1)  106cfu/ml    

:  Trichoderma harzianum  106 spore/ml                          

:   Exsrohilum turcicum  106 spore/ml                                                             

:   
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 54   Serratia plymuthica (PBRC1) 

 Trichoderma harzianum  3   

 Exserohilum turcicum 3 7   

(   1)  

T1:  mancozeb 800 ppm  

T2:  chlorothalonil 750 ppm  

T3:  difenoconazole 150 ppm  

T4:  cell suspension  Serratia phymuthica (PBRC1)                                                  

 106cfu/ml 

T5:  spore suspension  T. harzianum  106 spore/ml 

T6:  1  spore suspension  Exsrohilum turcicum                                                       

 106 spore/ml 

T7:  2  
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 17   Serratia plymuthica 

(PBRC1)  Trichoderma harzianum  3                   

  (   1) 

1 

        

 3    7   

mancozeb 800 ppm 75.69±27.68b2 86.11±2.41ab  

chlorothalonil 750 ppm 79.84±14.64ab 92.35±3.19a 

difenoconazole 150 ppm 89.58±3.60ab 89.85±6.00ab 

Serratia plymuthica (PBRC1)  77.78±7.89ab 90.55±5.29ab 

Trichoderma harzianum  85.4±3.61ab 91.66±4.17a 

control water 0.00±0.00c 0.00±0.00c 

control pathogen 0.00±0.00c 0.00±0.00c 

main plot ( ) *                     LSD .05 = 5.769 

sub plot ( ) *                     LSD.05  = 10.793 

mean*sub ns                   LSD.05   = 15.263 

CV (%) 14.88 
1  3 , 2  

  LSD  95   

* =  95                                                                                        

ns =  
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 55  ( )   Serratia 

plymuthica (PBRC1)  Trichoderma harzianum  3 

  Exserohilum turcicum 3                       

  2

: mancozeb 800 ppm   : chlorothalonil 750 ppm : difenoconazole 150 ppm                                             

:  Serratia plymuthica (PBRC1)  106cfu/ml 

:  Trichoderma harzianum  106 spore/ml 

:   Exsrohilum turcicum  106 spore/ml                                                             

:   
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 56  ( )  Serratia 

plymuthica (PBRC1)  Trichoderma harzianum  3 

  Exserohilum turcicum 7                      

  2

: mancozeb 800 ppm   : chlorothalonil 750 ppm : difenoconazole 150 ppm                                             

:  Serratia plymuthica (PBRC1)  106cfu/ml 

:  Trichoderma harzianum  106 spore/ml 

:   Exsrohilum turcicum  106 spore/ml                                                             

:   
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 57   Serratia plymuthica (PBRC1) 

 Trichoderma harzianum  3   

 Exserohilum turcicum 3 7   

(   2)  

T1:  mancozeb 800 ppm  

T2:  chlorothalonil 750 ppm  

T3:  difenoconazole 150 ppm  

T4:  cell suspension  Serratia phymuthica (PBRC1)                                                  

 106cfu/ml 

T5:  spore suspension  T. harzianum  106 spore/ml 

T6:  1  spore suspension  Exsrohilum turcicum                                                       

 106 spore/ml 

T7:  2  
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 18   Serratia plymuthica 

(PBRC1)  Trichoderma harzianum  3                   

  (   2) 

1 

        

 3    7   

mancozeb 800    79.17±0.00abc2  80.55±6.36abc  

chlorothalonil 750  74.98±12.53abcd  76.39±8.67abcd 

difenoconazole 150  83.33 ±0.00a 81.94±12.03ab  

Serratia plymuthica (PBRC1)  69.42±6.39cde 65.28±10.48de  

Trichoderma harzianum  62.45±0.00e  70.83±7.22bcde  

control water 0.00±0.00f 0.00±0.00f 

control pathogen 0.00±0.00f 0.00±0.00f 

main plot ( ) ns                    LSD .05 = 4.2070 

sub plot ( ) *                     LSD.05  = 7.8706 

main*sub ns                   LSD.05   = 11.131 

CV (%) 12.52 
1  3 , 2  

  LSD  95   

* =  95                                                                          

ns =  
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 58   Serratia plymuthica 

(PBRC1)  Trichoderma harzianum  3                   

  3   

T1:  mancozeb 800 ppm  

T2:  chlorothalonil 750 ppm  

T3:  difenoconazole 150 ppm  

T4:  cell suspension  Serratia phymuthica (PBRC1)                                                  

 106cfu/ml 

T5:  spore suspension  T. harzianum  106 spore/ml 

T6:  1  spore suspension  Exsrohilum turcicum                                                  

 106 spore/ml 

T7:  2  
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 59   Serratia plymuthica 

(PBRC1)  Trichoderma harzianum  3                   

  7   

T1:  mancozeb 800 ppm  

T2:  chlorothalonil 750 ppm  

T3:  difenoconazole 150 ppm  

T4:  cell suspension  Serratia phymuthica (PBRC1)                                                  

 106cfu/ml 

T5:  spore suspension  T. harzianum  106 spore/ml 

T6:  1  spore suspension  Exsrohilum turcicum                                                  

 106 spore/ml 

T7:  2  
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 19   3  (  ) 

 Serratia plymuthica (PBRC1)  Trichoderma harzianum 

 3                  

3  7   

 

1 (Spad unit) 

 

  3    7  

mancozeb 800 ppm 51.53±6.88a2 50.05±6.93a 

chlorothalonil 750 ppm 50.81±6.59a 52.83±7.37a 

difenoconazole 150 ppm 51.83±5.80a 50.91±6.47a 

Serratia plymuthica (PBRC1) 52.86±6.09a 51.95±6.17a 

Trichoderma harzianum 49.95±7.81a 51.77±6.04a 

 50.19±7.58a 51.00±6.55a 

 53.10±6.85a 51.21±6.92a 

main plot ( ) ns LSD .05 = 2.2302 

sub plot ( ) ns LSD.05  = 4.1724 

main*sub ns LSD.05   = 5.9007 

CV (%) 6.1     
1  3 , 2  

  LSD  95   

ns =  

 

 

 

 


