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Abstract: 

Azotobacter and  T. harzianum were isolated  and identified to be used individually 

or together with an interaction with the organic fertilization and studying their 

effect on limiting the effect of Rhizoctonia solani that cause stem spotting and 

black crust of potato crop (Solanum Tuberosum) , in tow experiments , the first 

was pots experiment while the second was field cropping on. Factorial experiment 

(2*2*4) under the CRD was applied for the pots experiment, and under the RCBD 

for the field one in triplicates. Significant differences of means was compared 

using LSD , after SAS, 2004 software was used for this statistical endeavor . 

Results could be outlined as:  

Organic matter application had a positive role in  all the studied properties , where 

weight , size of tubers were high in both field and pots experiment (5106 ton /H , 

413.04 gm/pot without O.M was 33.12 ton /H, 230.12 gm/pot  ) respectively. Also 

, plant height was 111.67 cm and 95.60 , without O.M was66.12 and 73.57cm in 

field and pot experiments respectively , besides increasing the  numbers of A. 

chroococcum and  T. harzianum  (3.53 *10
6
 , 4.5* 10

5
 with control was 1.87*10

6
 

,1.54*10
5
 ) and (2.02 *106  and 4.33 * ,with control was 0.98* 10

6 
 ,1.36*10

5
 ) 

CFU/gm dry soil in field and pots experiment respectively . It also increased the 

activity of Kytenase , amylase , cellulase. (1.34,3.02,2.18) and (1.33,2.78,2.02) 

ml.unt
 
 ,while with control (0.93,1.46,1.12)and(0.85,1.47,1.05)

 
 ml.unt

 
 in both field  

and pots experiments respectively. Organic matter application led to decrease the 

rate of infection in stems and tubers down to (4.74, 3.74) and (4.78, 4.97) with 

control was (21.35, 17.89)and(4.78, 4.97) in field and pots experiments. Besides 

the degree of infection was ( 0.77 , 0.76 0 and ( 0.90, 0.77 ) with control was 

(1.21,1.15)and(1.15.1.17) respectively  

microbial inoculations had a positive effect in all the studied soils , treatment of 

mixture of of Bacterial and fungal ( A. chroococcum +  T. harzianum) gave the 

best results in highest amount of yield and plant heights in bolt field and pots 

experiment where they ranged from ( 45.09 tan.h-1and 94.17cm) and 325.75 gm/ 

pot and 71.04cm ) while in control it was (39.33tan.h
-1

 ,84.50cm)and(269.58 

gm.pot
-1

 ,62.40cm)respectively esides the increase of the enzyme activity of 

microorganisms where the activity of ky tenase , analyse and cellulose were ( 1.26, 

2.93 and 2.05 )unit. Ml-1 , and ( 1.27 , 3.04 , and 1.89 ) unit. Ml
-1

 and without 

microbial inoculations it was(0.93,1.62,1.25 and 0.78,1.56,1.89) unit. Ml
-1

  in the 

field and pots experiment respectively . this treatment positively affected in 

decreasing the infection rates of stems and tuber in both experiment where it was ( 

0.71) . Also, it increased the number of A. chroococcum and  T. harzianum  



Rhizoctonia Solani pathogen had a negative effect on all studies properties, where 

it led to decrease the yield of tubers, plant heights and and in the field and pots 

experiments,  

Interaction treatments of Organic matter and microbial inoculation gave positive 

results for all the studied properties, the best treatment was the interaction (+OM, 

M1+M2) where heights of plants, weights of tubers, A. chroococcum and  T. 

harzianum density, Kytenase, Amylase, and cellulase enzymes activity were 

increase while it decreased the intensity and degree of infection of stems and tubers 

down to (118cm, 54.24tan.h-1, 5.67*10
6
, 9.16*10

6
, 1.5 unit. Ml-1 , 4.13 unit. Ml-1 

, 2.84 unit. Ml-1 ) respectively. Degree and intensity of infection of stems and 

tuber were 0.71 in the field experiment, while they were (100.25cm, 435.33gm.pot, 

4.19*10
6
, 8.69 *10

5
 cfu, 1.53 unit. Ml-1 , 4.06 unit. Ml-1 , 2.64 unit. Ml-1 ) and the 

intensity and degree of the stem and tubers infection were (0.71) respectively.  

In the tri-interaction of Organic matter, microbial treatments and the Rhizoctonia 

Solani, the treatment (-R,M1+M2,+OM) gave the best results in all treatments 

while the heights of plants, weights of tubers, and A. chroococcum and  T. 

harzianum numbers have increased, besides the increase in Kytenase, Amylase, 

and Cellulase activity. It also decreased the intensity and degree of infection of 

stems and tubers to a lowest values in the field experiment (117.67cm, 54.00, 5.13 

*10
6
 , 9.08 *10

6
 , 1.62 unit. Ml-1 , 4.54 unit. Ml-1 , 2.84 unit. Ml-1 ) and (0.71) for 

the treatments of stems and tubers degree and intensity of infection. The treatment 

(Co,+R,-OM) has given the lowest values of all the studied properties.  

Protein analysis data in plant  leaves showed  two protein molecular weight band 

(32.00 , 29.00KD ) in Rhizoctonia solani , one protein molecular weight band  

(38.00 KD ) in A. chroococcum treatment , three  protein molecular weight bands  

(38.00 , 40.00 , 42.00 KD ) in Triohoderma + A. chroococcum ) treatment , while 

there was no band appeared in control or safe plant treatments . 
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                                    A. chroococcum        T. harzianum 
                                                                                         

Rhizoctonia solani                                                       Solanum 

tuberosum  .                                                                       
(4 x 2 x 2(                             )CRD                             )

(                           RCBD                                               )
(                                                     LSD                   )SAS 

(2004 .                   )
  :                           

                                                                                        
                                                                          51.60 

 .  -1  413.04    .   -1                            33.12 .   -1  230.21 
    .  -1                                        111.67     95.60              

      66.12    73.57                                                          
   A. chroococcum      T. harzianum (         3.53×10

6  4.50×10
5            

              1.87×10
6  1.54×10

5( ) 2.02× 10
6  4.33×10

5                          
     0.98× 10

6  1.36×10
5 )CFU                                                

(                                                        1.34 3.02 2.18 ((1.33  2.78 
 2.02 (                        ( 0.93   1.46   1.12   )(0.85  1.47   1.05      )

  .-1                                                                          
(                                         4.74  3.74  )(4.78  4.97)            

              (21.35  17.89 )( 19.19  16.45                                  )
                   (            0.77  0.76 )(  0.77   0.80 )                      

(1.21  1.15 )(  1.15   1.17 )                      .
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   نيي   ك  يي   ع يي      ح يي     نشيي غ  هيي   ييع    ععيي     ييعر    تيي   لارض  ن     

 خلا ي  خ ر ن  ح  ل ع ى     ر   ه    ت   لا   ء  نش ػ     ت     ه     ق     لإ   ء

     تي       ن  ي           ف   ي     ت  ي   ي    ت  ي   ي       ني       ظي   لا   ء

   ت  يي   نيي ء  حسيي   إ ييى  ييي   ك يي     ك ئ يي    يي  ر  سيي ع   كييك   نشيي غه   ث يي ػ

(Fred   Ray,5002.) 

   سيف ر نتي  خ    ي     ئ سي    ُ  يك    ه  ي     خعن       ع     لاس               

     يي     خ  لأ  نيي     ت     يي    سيي    يي   ع يي  إنهيي  ك يي   خيي    صيي     عن صيي 

   ت  يي  قيي ر   يي    ع يي      ح يي     نشيي غ   لاز يي      قيي   صيي ر       يي    سيي    

 خ  ي  ع   ي      سي   د    هي       ي   ع       ت     ن ء   حس        ء  لا تف ظ

ن  يي      يل  غ  هيي    عييع      يي   يي    ت  ي     تصيي        سيي ح      شيي     يي  

  ي   ه  تهي   ي    ع ي   Soil compaction رصيه   رخي    ي    ت      س ح 

 ( . 1999   رس)   ه      ء    ض  س ع   س   ته  ز     خلال

 Solanaceae      ذند ن ــ      ئ ـ ( .Solanum tuberosum L)      غ      

   خعي   ح صي ل  هي   ي     ي  خنسي   ( 00)  ن عي   ( 5000)  ي   كثي   عي     ت 

   ييي   ( . 9000  سييي  )    رن ييي     ح صييي ل  ق ئ ييي   تصييي ر  سيييت   لا   كث هييي 

    ي ز    كر    حن      كل       قتص      ست    د  ك حص ل                 

(Bowen  5002 .)  غي  80.7 ع يى     شي        غي   ي  غي    900 كل   حت 

    ييط ج  ف تيي     غن يي   هيي  ك   ه يي ر    غيي  98.9  يي       غيي  5.9  يي ء 

 (.9077, س )    ح      فسف ر      س       ثل       ن

   يي  ته    يي    عر ع يي   لا يي    يي        يي   لاصيي         غيي   حصيي ل  ت يي ض

  يي   نتشيي     تيي    ف   يي   لا يي  ض  هيي   يي    ن    ف   يي    ف   سيي    لا يي  ض

  س  ه    ك    س   ء     ش     س      ذ   ض ه             لاخ      سن   

  غ يي   يي    ف يي   هييك      سيي   لانتشيي ر   سيي   Rhizoctonia solani   ف يي 

      سي      ئ         س       حص ل   ش       ظ  ر    عر ع            س    

  ح  ه    ت   لاظ  ر  نت د   س     نت ئح         نه         ئ         ح      ت

  صييح      سييته    غ يي  لا  يي ء  ع ييى       هيي       ئيي   يي          ئ يي       يي   

   ي (  9006,  خي  ن  Carlling)     ي     ف ل        سلالا   ظه ر  لانس ن

  ثييل    ده  يي   لا  يي ء   سييتخ     لا   ئ يي        حيي   لاخ يي       يي    يي      ييت

   ي         ظي    ف   ي   نشي غ  ث ي ػ ع يى    ي ر   ه     ت     ف          ت   



     حيي   يي    ح ظيي     قييت  يي    سيي  ن يي   ع ييى    سييت      يي ء لا  هييك  ظيي  

 Trichoderma   ف ي  هي Rhizoctonia solani  لاسي        ظي      س    

harzianum   يي  ز      ظي      سي     ع   ي   عي     خ صي    ي      ي    ي    

,  Harman)     ظيي      سيي      ث يي ػ ع ييى    ييل   تيي   لانع  يي    يي       يي 

5000   Larkin   5002 . ) 

    حفيع      ت  ي  هي    ح           ح   د ل      ع     ست                   

Plant Growth Promating Rhizomicroorganisam (PGPR )  ن ي 

 قي ر ه      ت  ي  هيك  عي       ف  Azotobacter chroococum   ت      نه 

   نهيي     ت  ي   ي     سيت غن   لاسي        ظي      سي     ظي        ي     تعي    

Rhizoctonia solani. 
     ي       غي   حصي ل ع يى   سي   ء     شي     سي     ي ذ   ض لاه     نظ  

    ييييي  Azotobacter chroococum   ت  ييييي   سيييييتخ     ييييي ل    ر سييييي  

Trichoderma harzianum        هيك    ي       ه ي     عي       ي     ي  خل 

 :  ى    ر س  هك  ه  ت       Rhizoctoni solani      ع ى    نظ   

 Trichoderma    ييي  Azotobacter chroococum   ت  ييي   سيييت   ل -9

harzianum  غيييي  ن يييي   ع ييييى     ظيييي     سيييي    يييي      يييي    حيييي   يييي       
Rhizoctoni solani   . 

    يي لخ    غنيي    خ فيي  )  صيي  ر  يي     عيي       يي     ظيي     يي      ر سيي  -5

 هك   علاق   Rhizospher     ع سف    ن                   نش غ   (    خ 

 .    Rhizoctoni solani     ظ      س             
    ز ييي    ت  ييي   ييي (     ييي  تن ع    سييي   ع  لا   يييع) لانع  ييي    نشييي غ  ر سييي  -2

    صيي  ه    غيي     ن يي            يي        يي    ظيي      يي   لا ر    يي         نيي  

 Rhizoctoni solani      ظ      س  
 
 
 
 
 
 
 
 



 

    خ      ص  ر: -

 
 :    يث                ض               -2-1

                                                                                                                             
    ق                              ظ                                                                    

              إ                                                                                                  
                  ق                                                                     ظ        

                                                              (         2004 . ) 
              ق                                                                                                                 

                                                                                            
                                                                                                                 
                (       1987 . ) 
                                                                                                                 

                                                                                            
                                                                                                    

                                            (Havlin      2005  آ . ) 
                                                                                                                               
                        ه ق                                   ه                                  
                                                                                 (Grandly 
 ( . 2002    آ     
  

 
 :                   ض             ث   -2-2 

                                                                                                                                           
                                                            CO2                                                            



              ( pH)                                             (  Buffer)      ظ                           
                                                                                                                ظ    

                                                                                                    
       (Tisdale      1997    آ . ) 
                  ظ                                                                              

         ظ                                                                                                       
                                     . 

         Havlin         ( 2005)  آ                                                                              
                                                                                                                        

    ظ                                  ا               إ                                                  
                              .                                                                  

              (Prasad   Power   1997. ) 
                                                                         ( 2002) محمد          

                                                                                                                       
                                                                                                                            
                                                                                                   NO3       10 

                   10 %                     45                                                 (
K   P )                                                                  . 

                                                              ( 2007)  آ                             
                                                                                            . 

 
2-3               Solanum tuberosum L.: 

                                                                                                    
     لأ                                                                                            
                                                 ا                                                                     % 75-90



                        )Santaria   Elia   1997)                                    لأ                                
 ( .2002                              ظ  )                ( 584.729)                     

                                                                   2005 (43.506   28.486     .       -1 
            )                                            (428.80  155.37                              )         
                           51.000              2005                  15.843     .      -1 

 ( . 2006                                ظ  )
                                                           18                       

20                                                                                                                      
                       (Wiecyer   Gancyarik   1977 . ) 

 
 :              ج    ض           -2-4

                                                                                         
                                                                                             (      

                                                                   ظ         ظ          .( 1999  
                                                                                                               ع          ظ      

(Costigan   2000. ) 
                                      لأ                                                           

                                                                                                 
                                     (Plaza         2004 . ) 

                    (2011 )                                                        (                   
                                    )                                                                          

                                                            .                                  
 .                                                      س                                     

              (2007 )                                                              
                   ه                                               ا                               

                                                     ( 2009)                 .                   ا      



                                                                                                                   
                                                                                                                        

Aspargine     Glutami acid   Alanine                                                        
                     0.09. % 
         Sharif Hossain         1-        .      10              ( 2003)  آ                 

                                                   ا                                                    لأ               
     59.3      4.2    .    -1              . 

                    (2007       )                     20 %          20 %       
      20 % )   (                                                                                                           

                    10.67   9.33       /                                                        .       
Plaza (2004 )                                                                                                
             30   .     -1  . 

         Borisov (2000 )                                                                           
                                                      . 

             Mineev        (2000 )                                           30 
– 60     .     -1                                                                              

                                                    100    /                                                 
           .                                                         لأ   ه  ظ             

 28                                    ا                                                                          ( 2007)
           1-    .   661                            ق                         1-     .  

                                  260   .    -1 . 
                             )                           ( 2007)  آ                      

                280     N .-1 )                                                                        
                                16.56   .     -1                   23.52    .      -1 

                                                      213.75                21.68             
        . 



                            (2010 )                                                                 
                                                                   . 

 
 :    ض        ب                ض                     -2-5

                                                                                          Linford 
       (1938 )                                                                                
                                                                                                    

                                                                                                                (            ,
2002). 
       Sharma (2011 )               R.solani                                                     
                                                                                                   
                                                                                                                     

                                                                                                                            
               .َ 

                                                             R.solani  ,          
                                                                                                                                  

                                    R.solani                                                  
                                                                                                                              

R.solani                                                                                     
                                                                                            
                                           R.solani                                       
                                     Biocontrol                                                                            

(Kuter          ,1988 . ) 
                                                                                                              

                                                                (15-34 )%                                                



              Rhizoctonia                                                    Biocontrol ه      
                                % 55-45                                                          ظ     

                                                                                                          س        
                                                                        NH4

+                     
            R.solani (,Hoitink         1997.) 

                          (2002 )                                                                     
                                                                                                                          

                                                                                                ا                  .        
                         ,                                                                                    R.solani 
                                                                                               

                                                                                              
                                                 ا                                                    

                                                                                              
       Snyder)         1959  )                                                           

                                                      (Leak ,  1996 (. 
 :                        ض     ط    ض           -6 – 2

                                                                                  ظ           
                                                  . 

                                                              15-60 %                   
% 10-5                                                    % 30-10                   ل                               

                  5-30 %             5-30 %                                                     
     % 2                                                        ا                % 5-30                        
                    (       1988 . ) 

                                                                                                                        
                                                ه                                                 



                                                                                                                  
                                          . 
                                                       (0   15   30   60    .      -1 )

                                 (2002 )                                     30    .       -1 
 Schinnir   Vonmersi                   ’                ك                          1-      .         1.227        

(1990 )                                                                                         
                                                                         ا                                       

                                                                      ه                       
                                              (Burns ,1983 .) 

                                                                                                                                
                                                                                                                    
                                                                                                                  

                                                                          Rhizoctonia solani. (Schinuir   
Vonmersi 1990 ,  Saddler ,1986 . ) 

                                                                                           
                              0.779      .  -1                60    .      -1                  

                                                  لأ                   .             ظ                   
                1-   .     2.047    ق                                                         
 ق                             ق              -1     .   30                  1-     .   60

    1.797     .  -1                                                                      (15   
30 )  .     -1                                   (        2002 . ) 

                                                                                           
                                                                                                

                                                                          ظ                                       
                                                                                                                

                                                                                                    



                                                                                                                       
                                   (Jamison 1953 Fred Ray 2005 . ) 

 
 Soil Enzymes  نع       ت      -2-7 

            ا                                                                                      
                              ا                                                    ا    

Constitutive                                                   ث   ا       Inducible ,   
 gene                                                      ظ                         

expression        (       ,2002. ) 
    ا                             ظ ف                                        ( 1988)        

                                                                                               
                                              coenzyme                        ه          

                     apoenzyme                                                     
    Halloenzyme . 

 
2-7-1                 :Cellulases enzymes 

                                                                                              
                 ا                    ا                                                             

                            CO2      ا                                          
(Zdanoswki ,1953;Winogradski,, 1997) 
                                 ق              ظ                                                

                                                                                                      
                                                                                                 

                                                                                                  
                          س                                                                     
                               Catapolite repression                                 ظ       



                                                                                                
              (Alexander ,1981.) 
                       Cellulase                             : 

1-C1-endo-1-4-B-D-glucanase                                                              

2.Cx-exo-1-4-D-Glucanase                                                                   
3.Cellobiase-B-D.glucosidase                                                                   

               C1                                            endoglucanase             
                                                                                                 

                                                B(1-4) exoglocanase                      
                               س                                                             
                                                                                                

                    Cellobiose                            Oligomers                  . 
                                                                                         

endoglucanase                       .    ا              Cx –B(1-4)-Glucanase       
exoglucanase                                                                            

                 ( (exo-endo    ا                         Eriksson) ,1978  
 Reese,1977   Alexander,1981 ). 

         Kasra         (2010 )                   T.harzianum                           
R.solani                                                                           T. 

harzianum                                             Chitinase        B-1,3-glucanase      
                                                                                            

                                                                                                
        Elad          (1982 )    ك     ه   س                   Yamane          (1970 )   

                                                                                      . 
            Wilson         (2008 )                                 T.harzianum 

harzianum                          R.solani                                               
                                                                                           



                                                                                             
                                   ( Harman 2000  Howell ,2003.) 

    Zarrin          (2009 )                                          (PGPR )                 A. 
chroococum                          ظ                                                           

           ه                                                                                   
       Sharma (2011)                                   A. chroococcum                 

                                           ظ                                                       
                                Hillel (2005 ) Glick   Bashan (1997)  . 

                                 ك      (        )                             ( 2002)              
    T. harzianum                                                                                 
               . 

 
2-7-2                   :Amylase Enzymes 

                                                                                                   
       hydrolytic enzymes                                                              ه    

                                                                                              
                      ه           ( 6-1)                                ( 4-1)        ا   
                                                  -                                             ه

                          endo enzyme                                                    
                                                                                            .

      Klup  (1975 )                                 Amylose                           
                                             . 

        ق                      exoenzyme                      –                                 ا
                                                                 (1-6  )                       

                  (1-4 )glucosidic Linkage                                                     
                                                                                      (1-6 )      
                               Glucoamylase enzyme                                  ا       



                                         exoenzyme                                         
(1-4 )                                      3-1                  -6-1                     

           (1972,Bernhard,Whitaker)    . 
-Isoamylase enzyme                                       (1                                ا

6 )                              Depranching                                    
(1978,Nomen). 

     Wilson          (2008 )  Zarrin          (2009 ) Sharma  (2011 )                    
                                                 Amylase 

              (2002 )  Harman   (2000 )  Howell )2003 ) Holmes          (2004 ( 
             T.harzianum                                    ك                         

       Asergillus,Penicillium Rhizopus,Mucor                                (1966,Reed)  
                   Kvachadze          (1988.) 

 
 : Chitinase enzymes    ك ي             2-7-3

                                                                                           
                                                                       -N             ك   
                                                                                                 

                                        (Alexander   1981   1993, Colling   Chet   
Hadar   7991). 

    ظ      ع                                                                                           
     )                                                                                          ا

,1988 .) 
                                                                                                                    A. 

chroococcum             T.harzianum                ا    Endochitinase  Chitobiosidase  
Harman) ,2000   zarrin          ,2009  Sharma ,2011 )      Harman           (1993 )

                                    endohitinase                         Gliocladium virens       41000 



                                           Chitinolytic enzymes                         T.harzianum 
harzianum                                        ه                           . 

     Karsa          ,2010  Harman ,2001                                                
          R.solani                            T.harzianum                         

R.solani                  Chitinase  Cellulase  b-1,3-glucanase     ه                
 .                               ه                     

                                                   : 
1-Chitinase 3.2 1.14 endochitinase                                                  . 
2- N-acetyl-B-D-glucosamine exochirinase                                       

         . 
ه                                                                                        ه  

                                                                         ك                  
                              (Harman  ,2001.) 

 
  :                A. chroococcum        ك    ك     -2-8

                                       Imam    Badawy  (1978  )                           
        A. chroococcum                                                               

                                       A. chroococcum                                            
                   ا                                                                               
               . 

       Margaret     Susan  (1968 )       ك                            A. chroococcum                
                                                                                                                    

Indole acetic acid(IAA )                   ا                              . 
                              (2007 )                                                   A. chroococcum                

chroococum                                                                              
                                                                              (               )    



                                                                                                            
       A. chroococcum                                                                     ك
                       16.3     .        -1                               16.56     .        -1            
                                          21.88   .     -1                                

                                                              ه         1-        .     13.75                          
                         A. chroococcum                                                                

                        ظ                           ( PGPR)                       ه                                                  
                                                                                                 

                                              ه                                          س
                               R.solani                            ه                                                   

                                                                                                                                    
                                            (Sharma ,2011.) 

 
   Rhizoctonia  solani      ض       -2-9   
          De Candolle      1815              لأ        Rhizoctonia     س          

    Julius Kühn      1858                         س                 لأ    ا          solani      ا
                                                              .                             R.solani           ك                                             إ    

Agonomycetales  (Mycelia sterilia ,)       Hyphomycetes ,                             
                 Deuteromycotina                                                                                      Donk  (Frank  )

cucumeries Thanatephorus                                                                                     
Prillein , Delacroiz                1891    (Alexopollus          1971  آ   Agrios   

2005 .) 
 :    لآ                  ك              ه                             

1 –                                                                15-20          . 
 .                                ك         – 2



 .                                                     ا                      – 3
                                                                                          ظ                                                           – 4

               Sclerotia  ( .Dugger   1915   Parmeter   Whinteny   1970   Ogoshi   
1996   Blazier   Conway  ,2004  .) 

                                                                                         R. solani         إ 
                                                                                        ه          

                 إ                                                                                                   
 Lewis)                                                                       لأ                             

 Papavizas   1984 1993    آ                   س   Mazzola   1997   Anne          آ    
2002   Rivera      2004    آ )                                                         

     (8 – 36  º  )                                                    24  - 28                 
                                   pH 4.5 – 9.8                            20  - 75 ( %Parmeter 

 Whitney 1970   Bell  ,         1982   Lucas        1985 آ.)                            
                                                                               ع                                 

                       (Garret  1977   Hodges  2003  .)                   ظ                   
                                                                   Howard)  Gent   2007 

(  .                                                       (Torben  Rasmussan  1996 )
 Cardoso  Echandi   1987  Hwang)                               ع              

 Benson ,(2002. 
                   R.solani                                                                         لإ               

                                                           ) Groups Anastamosis ( AG (Barid 1996                            آ 
 Tewoldemedhin           ,(2006 .                                                               لإ  

)   لإ          ف             إ      لإ                                       إ                   إ            
                  1983   Rush       1994     آ.) 

                             ه                     ظ                                                       
                                                لإ                                  لإ                                            



  لإ                                                لأ                                                                           
 ( . 2002    آ           Mueller   1996)     ع                       

          R.solani                                                             (          ,2005 )            
             (Moussa,2002 )               (             ,2004 )             (            2005,   ع  )               

                           هإ                                                                     ا          ( 2009,             )
                                                                                                                  Pectinase   

Pactine meyledterase   Cellulase    Phosphatase (          1993   Weinhold 
  Sinclair   1996.) 

 
 :               ح   ض               -2-10

                                                                   R.solani                                     
                                                                                                                

                                                                         ا           
                                                                        ظ                        
                                                       ق                                                 
                                                                                                                 

                                                                                ظ               
  Frank)                        ظ                                                                                        

 Katan   1986  Banville         1996.) 
        Daivis  (1973 )                                                       R.solani        
                                                                                                    ك ك            

         .           Rhizoctonia                        ا                  ظ               ظ         
                                                                                                                 

            50( %Read           1989 )                                      , Larkin)2001 , 
2004.)                                  R.solani                      ظ                                     



           ق                                                                                      
Otrysko )   Banville ,1992 (      Steven Simean,(2000 )                          

   Rhizoctonia                                                                           .         Hall             
(2001  )                                                                                                   

 .  ك                                              
 
2-11-        T.harzianum: 

                                                                   ق                                                         
                                                                                                                                (        

       ,2002).                                                                                   
                                    ث                                                                                

                                                                                                                    
                                       (Baker Cook,1974)  . 

                          T.harzianum                                                    (Alexander 1981 . )
             ك                                           ا                                              ه       

                                    philalides                                                                  
                                  (Domsch  1980       آ ).                                        

                                                                                                                      (Davet 
 1979   Lewis  Papavizas 1984.)              ع                                                                
(Lewis  Papavizas  1983  Elad  1981     آ.) 

                                                                   (,R.solani Fusarium .spp 
 Macrophomina phaseolina( )Elad  ع                                           ( 1981             آ    
(Windham 1986     آ .)            T.harzianum                              (15 
- 36    ْ )                              30   ْ   (Domsch            1980 )                (2002 
(                                             56   ْ                                                    .         

                                                                                                                



                                      (  pH)                   ع                        % 75
                  ( Elad  1981             آ .)                                                                                                    

        (Danielson  Davey  1973 .) 
             T.harzianum                                                            (3B-

1-glucanase   Chitinase( ) El-Katatny  2004                  آ )                                       Protease 
(Siddiquee  2007         آ   Jayalakshmi  2009          آ .)                                  

T.harzianum                                                            Xylanase (Kundu                      2008  Jayalashmi 
           Saddler  1986   2008     آ  Cellulase (Kundu          (.2009     آ 
 2002 )                         (phosphatases,Phytase ) Aseri  ( 2009)            آ                        

Lipase (Kundu  2008                         آ . )                                                Horvath  1995                           آ   
Harman 2001                                            Trichoderma                          

 polyketides, isomitriles ,peptaibols, alkypyrones ,steroids               ه
sesquiterpene  . 

                         T.harzianum    ظ               IAA                                            (Roco 
 2001   Abdul-Wahid  ه        (. 2009         آ       Arpana  Bagyaraj( 2007)         

       PGPR (Plant Growth Promoting Rhizomicroorganism .) 
     ه                                 ك                                                                                

                                     Mycoparasitism                                                              
                               T.harzianum                                           

                                            T.harzianum                                                   
           Antibiosis                                                             ه            

                                                                                                                                 
peptaibalas    Diketpiperazine (Harman       2000 .) 

                                   س                               Competition         س              ك 
                                                        ه                                               

                           ( Elad  1999     آ.) 



                                Induced resistance                       T.harzianum        
                                                                               ث                                 

      ),Howell2003(                                                                                          
 .T.    virens          R.solani               ه         

                                                                        Elad  ( 1999)        آ            
          Botrytis cinera                                                                 cellulolytic 

,pectolytic,                                                   لأ                                                                  
T.harzianum                serineprotease       ه             T.harzianum          

                           . 
         Harman          (2000  )         T.harzianum                    ا             

                                                                                                                    
         .        Bjorkman  ( 1998 )        آ               T.22                T.harzianum  
                                              ا                                                 

                                                                                                   
                                                                                                
                                                                                                                    

                                                      . 
                                                                                           

                                             : 

1-                                     Acidification  :                Reyes   2006                   آ                        
(Trichoderma,Penicillium )                                                      

                          .       Altomare  1999       آ                                    
                                                                                                                 

T.harzianum                           ك                 .         Kapri Tewari  



(2010 )                                                                                
                              T.harzianum       

 production of chelating metabolites :          Altomare   اا ا    اااخ       ااا  
                                               T.harzianum          1999       آ 

                      Fe2O3                                                                                    
Fe+3                               Fe+2                             . 

                                :       Alexander(1981 )                                                
                                                                      (oxidation reduction 

potential )                        Harman 2000  Altomare  1999       آ   
         T.22              T.harzianum                                                       

         Zn+2                            . 

    ( 1986)        آ  Windham        ث                                                             
                                                              ظ                              ه             

T.harzianum                                  PGP )) plant growth promoter  .
                                                  T.harzianum              T.22                             

               (Rooton  )                 . 

  A. chroococcum     ك     -2-12  
                   Azotobacter                                   (Heterotrophes )                إ  

         Beijerinck 1901                             س          .                     ه         Azotobacter               
           ع                       لأ                        Azotobactereaceae         إ  

                                           لأ                                                                             
                            (Johnstone      1959    آ )         ه                    

                                                             Polymorphic                                     



)               لأ         ه          لأ                ك                                     
Polar  )                    Peritrichous                        گ                                       

               (( Cysts                                                                      )  
PHB  )Poly hydroxy butaric acid                                                            

 ( . 1985                   )                             إ  
                                                       ه            لأ                   Azotobacter       س      
                                                                                        

                                   (Slime  ( )Jarmana      1978    آ ) 
                        Azotobacter   س     

A. nigrieans                        6 - A. chroococcum            1 - 
A. armeniacus                     7 - A. vinelandii                 2 - 

A. agilis                               8 - A. beijerinckii                3 - 
A. insignis                            9 - A. paspali                        4 - 

  A. macrocytogees           5 - 
Bergey's manual)   1984) 

 – 9.5                                             ه                                     إ  
6.5                              30 -18  º (Thompson   Skerman   1979   .)         

                     )  A. chroococcum   A. vinelandii       لأ                    ق          
1985  .)                                                                        (PGPR  )                  

           )                                                                ع                 ق                                               ه
                                                                      ظ           (                                
                                        (Hillel   2005  .) 

 إ         إ                                                            ه                                        
          (Dey   1973  )                                لإ                                                   
                                                                                               



     ه                        2006 )                     )                    .                          
 :                                                    إ           

                                                                                :  لأ            -  1
                                                إ                                            

                   لإ                                                                                     
                                  . 

       ه        إ                                                        ه                   :                      – 2
                                                                                                                         

    ه                                                                                               
                                                   (Deniel         2004    آ   Hillel   2005   

Mali   Bodhankar   2009  .) 
                                                                               (PGPR  )                                     

                                                                                                                      
                                                                    إ                            ظ  

 -:  لآ       ه
   Production of Antibiotic                  إ     – 1

                             لأ                                   ه                       إ     إ        
    Agrocin  84:                                             ا إ                                                        

434  Agrocin   ,2 – 4 – diacetyl phoroglucinol  ,herbicolin   ,phenazin  ,
oomycin  ,pyoluteorin  ,pyrrolnitrin  .                            84                                   إ  Agrocin   

               (Singh   1977   Agrawal  Singh ,2002   Hillel   2005  .) 
 Production  of  Sidrophores               إ     – 2

                                       إ               F+3                             ه           
                     Sidrophores   ظ                                 ه                                   

        (          2002   Sessititch      2004    آ.) 



 Compound  Production of small                                        إ        – 3
Mollecules  

                                                               (   PGPR)                   ا                     
            إ    ( HCN)                                           ه                         

                                                               Glick)       1997   آ , Hillel 
  2005 .) 
   Production of Enzyme          إ     – 4

                  (PGPR )                                             (Hydrolytic enzymes  )
    ه                                                                                          

               Chitinase  ,  Laminarinase                      3 - glucanase , 1        
                                                                           ه     ا         

                                 (Chet         1990  آ   Glick       1997  آ   Hillel   
2005  ) 

         ظ         إ     – 5
          ظ                 إ          (  PGPR)                إ                                 

              (Gibberellin  )               (Cytokinin  )                                     
 (IAA  )                                                         إ                              

                                ( Barea  Brown   1974   Ahmad       2005  آ   Mali 
 Bodhankar   2009   .) 
6 –                                   Competition and Displacement of Pathogens 
   

                                          (  PGPR)                              لآ              
                                     لإ                           لإ                        
     ه                                                                                                           ه

                                                                            لأ                  



   Glick   1990   آ       Chet)   لأ        ه                                        
1997    Hillel   2005.) 

7 –                                    Induced  Acquired Systemic Resistance 
                    ع                                   ه                                 إ         

                                                                                                                  ه
                                                                                   (Van 

Loon   1998   Jetiyanon      2002    آ   Hillel   2005  . ) 
     Mishustin        ظ    ( 1963) آ                            A. chroococcum 

                       إ                   ه  إ                           إ                     
     Conactine                                                                         إ       

                           Alternaria            30 إ                                    إ   %               
.                         ظ        Alternaria                                                                         ك     
         Maryenko  (1963 )       إ                                                                            

             Penicillium   ,Fusarium  ,Alternuria                                   .      
                                         لأ                                               إ    Patel (1969 )         ث
                                                                    A . chroococcum       

            لأ                                                                                  ك     
                                              س                                                     ع                  

                  Fusarium                                                                       
                                         . 

       Sharma  Chahal(1987 )                                                           
                                                                            A . chroococcum 

  A .vinelandii                                                                                           
                         :flavus Aspergillus   ,sp  Fusarium    ,phoenecis  Aspergillus  

 ,Helminthosporium  ,F.oxysporum  ,F.guiseti , Pythium aphanidermatum ,    
Colleotrichum capasici .                                                                               



                                              ه                      لأ          A . chroococcum     ا
                        . 
       Chahal   Chahal  (1986 )          A . chroococcum                      

                Meloidogyne spp                                                                      
                                       ه                                                        إ .              س

                     لإ                                                   لأ                                  
                                             لأ                                             لأ           
    (1990)                   ( .   Sharma  Chahal,1987 )                   ه                

                                       A.chroococcum                                                          
Fusarium oxysporum                                       إ                      ه      ك        

                                                                                                    
 Indole acetic acid (IAA)                               إ     إ                       

                      إ                                                                                        
 .    IAA     إ          

      Mohsin         ( 2010) آ            PGPR                                    
                                                               87.3 %                           
                                                                    ا                     

                    73.9 %                 R.solani . 
        Sudhir (1984  )                      A. chroococcum                                      
      R.solani                                                                                

                                                                                                              
                 . 

                          (  IAA)           إ                                      إ  
                                                         Phytophthora infestans      

                        ه         .                                 إ        Sidrophores        إ                        
                                         )  Torres – Rubio      2000  آ  .) 



                 Komy – El  (2001 )                                             إ                                 
                                          س                                                           لأ      ا            
                            alternata   Alternaria         %98.8          Macrophomina 

phaseolina       95.8 %       F. oxysporum        79 %        Pythium sp        
70 %       Scleortina  sclerotium       66.7 %       . solani R       37 . % 

                                                         (HALEX  )                      ه                        
 A. chroococcum    Azospirlium     (  PGPR)                                                  ا

brasilense   Klebsilla pneumonia                    ه                                          
                                                  إ                                                إ                            

                              إ       % R.solani                20.6                      س
 Rivera    % .27.9                                 % 36                ا% 50.2       

          إ        PGPR             vermicompost) )             ( 2004)  آ      
 . لإ               R.solani                                                  لإ    

         Ahmad            (2005 )                                                إ         
                 (IAA  )          إ                                                                    إ         

            .          Zarrin         إ      ( 2009)    آ                                         (IAA  )             
                                     R. solani                                                    
               إ            إ                      ,                               إ    

     ه               % 99 -% 55                                                                        
 %. 100                 إ                          إ           

        Mali  Bodhankar(2009 )              25           A . chroococcum  
                                                               (Sangli District  )        
                   ه  إ                                            إ                                     

                                                   لإ                                        
    ه                               ث       .                          إ           إ            



 , Aspergillus , Fusarium                                                                  ظ                  
Rhizoctonia  . 

  .A. chroococcum                     R                                   2010,  ع               
solani                            . 

    pathogen related protein( PR-Protein)       ض              ب         -13– 2

                                         -proteinRP        إ                            
     Related protenRAP-                                                 لإ      ه       

( (systemic acquired resistance                                                      
          ث  لأ                                                                             
          ك                                                    ه               إ              
                  PR1,PR2,PR3,PR4,PR5                                     
                     (Dubos         ,2011 ) 

                ,                                       لإ                            ظ 
                 إ                                                                          ه   
              Kitajima)                س        ث                                                                     

1999. ) 
1.         PR-1 : 

                ه       (  KDa 17-15)                                                ه
 (.Agrawal  Singh 2002)                                  ه                     

2.          PR-2 (B-glucanases): 
                    B-endoglucanase 1,3    ا                                      ه      

              ا        (  Nielsen            1997)                                                        ا       
                                               33  36 KDa  ه                                                  

        ( Waniska  ’2000)                   ا                                                                     

http://kenanaonline.com/users/EmadQotp/tags/14956/posts


                                     (1,3) B-glucan                                                      
                             karsa        (2010 )                         R.solani         

                                                                                                                    
                Chitinse  B-1,3glucanase                                                   
            . 

3.         PR-3 (Chitinases): 
              PR-3                              26  34 KDa        ه                  

                (class1-class V )                                           Karsa )           
2010 )                (Huynh           1992 )                 (Chernin           1997 )      
 .                                                              ه                        

4.         PR-4: 
       ه            KDa 14-13                                       ا                                        

( Friedrich          1991)                           ا                                                      
 .                                                     ه               

5.         PR-5: 
                                    ه              KDa 22                          ه                   

          (Hu  Reddy   1997 )                   ه                                                   
              ا        Thaumatin                  ه                                    ظ                ث

             (Cornelissen          1996.) 
        Woo           (2007  )                             pseudomonas aureofaciens   

                                            R.solani                                        
                                                         (27-59 )                                                 

                                             ه                                                ه        



                                                                                                      
 .                                     ا

              Jung            (2004 )                ظ                   ه                              
        114   53   45            . 

     Karsa           (2010 )                   T.harzianum               
   R.solani                                                                               

                R.solani       chitinas    B-1,3-Glucanase 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

-                        

 

   ض             ض   : 1 – 3

                  ا                      :

1- .             

2- .              

3- .              

                                  (                                            ,     
                                 -                                   )     2×3×0.5 

                                                                                           



        23    خ         ا                                                               
2009                                                                               

C/N   ق                             4                                                   
       11                    خ                   20                                      

                       ث       ا                                              (2009
(                    1                                                                    )

                40      .  -1     (               .)       

 

 

 

 

     1                                                  . 

                                                             

    
       

    
       

    
       

    
       

    
       

    
       

          

EC  
1:5 

 .         
  -1  

22.40 33.70 22.30 32.70 24.00 30.20 32.30 

Ph - 7.63 7.21 6.23 6.72 7.70 6.60 6.90 



C/N - 36.40 21.30 24.30 7.10 29.50 7.90 12.90 

         
        

    .  -1  233.00 179.00 190.00 120.0 201.00 150.0 155.00 

        
        

    .  -1  6.40 8.40 7.80 17.10 6.80 19.00 12.00 

        
       

    .  -1  6.00 11.00 10.00 22.00 14.00 19.00 15.20 

          
      

    .  -1  18.00 20.00 39.00 41.00 28.00 31.00 23.00 

       
      

    .  -1  0.40 1.10 0.70 1.40 0.70 1.30 1.20 

      
      

    .  -1  0.14 0.18 0.28 0.25 0.10 0.29 0.25 

 

3-2           Rhizoctonia solani  

1 – 2 – 3    ع         

                          ك                                إ                                
                                                                                      

       ,                                  ظ                                            



                         )              (                                         لإ    
       إ                                  إ                 .

3 – 2 – 2           R. solani                     .            

                                                                                        
30                                 ظ                                             ق           
                                                 0.5                                  
               R.solani                                            ظ                
                Sclerotia 3                                 آ                         
                           ) 0.5           % (                            2  ق           
                                                       4                    9          
    20-15    ³                                        18     Agar    100       
                      Streptomycin sulfate    100       Penicillin-G- sodium salt  
                     ) Guttierrez           2001 (                                    
121             ك                            1.5      .   -1       30  ق             

                                                                                      
                PSA                             1 ± 22           24                 
                         R.solani                                                      
                     potato sucrose agar  ( PSA)    200)             10          
  20                    (                       1 ± 25                      ظ        
                                                 potato carrot agar ) PCA (         

   20  .                                                                        



 

3 – 3                 R . solani  

                      R. solani     ظ                                         
Parmeter Whiteny 1970      ف              )                               )       

    (      2:)  

 

 

 

يب           ع                2                R.solani 

      
        

     
)       (       

                         

1 Rh1               6 Rh6          

2 Rh2           7 Rh7         

3 Rh3           8 Rh8           

4 Rh4          9 RH9                

5 Rh5              

 



 

                     ض  . 1 – 3 – 3

:                                            

                                              100                                      
                                                         ا                          

     %(     1                              )   ه            20                
(                  25                                                         )         

   .         

                                    ,                   Bolkan    Bulter  (  1974           )
9 ك                    إ             :                20 – 15                     

                       Water Agar      2( %  20          1           )            
                             121  º      1.5   .   -1       15  ق                

 لأ                                             لأ                                      ك
                0.5 R . solani          ا                                          
PDA         5                    1±25                 .       لأ   º       3       

                                ,                      6                               
(                                          %1                                   )       

   ه                                                                20                   
        3       إ     إ                                     لأ                          
                  25±1   º       7  .                                    لإ      

 : R. solani        ض        ح      ي    2 – 3 – 3



                                                      1               250            
                   50                                            121   ْ          

ْ    28 ق                                                         20      1-   .   1.5

 R. solani                             ك                                              
                                      8                              ,          ا     

.                         

3 – 4           Trichoderma harzianum   

                Trichoderma harzianum                                               
                            10-1- 10-6      10                        90             

            1                                9                                     
                               4-10 - 3-10                0.1.     6-10    ف   

                (    Potato Dextrose Agar                                  )
              ك                                                          5-7             

(                                         PDA                                     )
                                         Trichoderma       ك           
Barnett  Hunter  ,1972  Domsch ,        1980                                    
.                   

 

 

 



 

 

 

 

 

 

-  

 

 

 

 

T.  harzianum                  ض           -3-5   R . solani ض         

                                                         T. harzianum           R. 
solani                                     ا                                                 
             R. solani                   PDA                    9               

                         0.5                                                       
                             4                                                          .  

    
        

                               
            

1                 T1 

 T2    ع     = 2

3 =       T3 

4                 T4 

5 =        _         T5 

6 =               T6 



    7                                 1 ± 25                                 س            
             Bell         ) 1982 (   :            

    1  -                                                                   R. 
solani    .       

                                                                         ث –  2     
.       

     3 –                                                                      
                              .               

     4 –                              ث                                              
      . لآ 

     5 –  .                                                                  

) 2 (                            لآ                          ظ                          
           R. solani  ,    (2005.)  

T.  harzianum  ض        ح      ي         6 – 3  :  

                                             1               250                  
             50                                            121   ْ           1.5 

     ْ   28 ق                                                         20      2-   .  
                       ه                                                              

                8                                                                     



                                                                              ف                 
2.1 ×106 CFU   .                               

  spp.      Azotobacter       ك      7 – 3

   ع               1 – 7 – 3

                                                                                        
                                                                                         س 

                                                                                    

    
        

   ا              ا                    

1                        

2 =               

3 =                

           ع     = 4

5 =              

6                        

7 =        _                



 

3 – 7 - 2     spp.    .  Azotobacter 

                        spp.      Azotobacter                   ث                  
                                                  10                                   
                              250          إ     1000                     إ    

(                     8.5   NaCl  )                                 .  ق          20 
1-10                    ف                         10-2   10-3    10-4    10-5   10-

9           ف    لأ    إ      إ   1            6                                      
) 10-6إ       ف    Baldani    Dobereiner  ,1980) .  

                              Sucrose Mineral Salts                  Becking 
pH لأ               (         1981) إ     7.3 – 7.2                                    

      121   º       1.5            ك     ا                                  ث 2   /  
           ف                    إ          1                       .       9   

                                            ه آ   .          لأ                     
28±1  º      3        لأ          ظ                                               .   
.                         

8 =         _               

9 =                       

10 =                      



                       Sucrose Mineral Salts % 2              إ                      
9                   ه                                   .       ك              .   

    0.1        لأ                                                                      ا  
1±28    لأ    .       لأ                º                                          
                                   ك              .

                                                . 

3    . .Azotobacter spp      ك       3 – 7 – 

 ٌ                ه                                                    ظ                  
manual Bergey’s          ك                 1984  :       

1   Morphologic aspects          ظ      -

                           ظ               ك                                         
                                                                                    

                                                                        .                     ا   
                                   culture slant                                    
 (    Black a ,1965 .)  

2-             :     Microscopic aspects 

        slant culture                                                لأ                  
      24 smears      ث                                                               

                                       ث                            گ                
                                      100 X  ( a Black ,1965  )  



3-               Test Motility 

Nutrient Broth                             ه                                          
                              Hanging Drop                                  ث   .

                                                                                 
                                                                               

100X(a Black ,1965 .)  

4-                           

                   ه                                                 ك                
manual Bergey's  ( 1984     .                          .)                        
Starch%    ه            :       1                                                         
          Manitol           Sucrose            Glucose  .  

 Burk's media                       ك  -5

  /                       10                                              ا            ث
vinelaudii A.                                       ك        ( Allen ,1959  .)  

 6-          1                % 

 (                              Sucrose Mineral Salts (                   إ       1 %
   NaCl                    4 – 3                       28   º                 ظ      .

              ظ                                                                          
           Tchan    Peter  ( 1984) 



 

 

3                ك     . 4 – 7 – 

MPN                       ظ  )       ).                                                     

 A .chroococcum  ض      ح    ك      5 – 7 – 3

A1                          )                       ك              ه                )     
                                                                                             

50                           ث                                              
100                                                                                     
     28±1  º       3                                            ,                     
                                       250                     100                  
                                 1                 ك          ه                             

                                                                   28±1  º       3 
                                ك   .

A .chroococcum                  ض        ك      6 –7 – 3 ض          

R. solani  .PDA        ط         

                                          )  A .chroococcum                         )
                4                          0.5          1                      1      
              Azotobacter chroococum            3           ه       .             



                                                                          0.5        
            solani R.       7  .A                     ك             لأ                        
chroococcum .solani R                             ك    لأ                                    
7      لأ                                     ق                                      

            (                                                       Katon    Gamliel 
 1993 (                                لآ   :    

 

                                                –                                      

=         %---------------------------------------------------
-             × 100 

                                                                    

 

3 – 8 :          

                           Azotobacter chroococcum          A.                     
Trichoderma harzianum                  T                                               
A+T                   ظ                     O.M                                        
+O.M                                             –O.M          Rhizctonia solani 
                 R.                             Co 

 



(يب                                           3     )                            

Treatments +O.M -O.M 

+R -R +R -R 

Co. 1 2 3 4 

A 5 6 7 8 

T 9 10 11 12 

A+T 13 14 15 16 

 

3 – 9 :        

                                                                              ظ       
             ه                          س           )                 (                    

                                  50              .  

 

3 – 9 -1            :  

      2                                                          ف                      
          ك              10  ك                                                  

                                                         10                            
                   40                      )   :    (       .  T. harzianum  



solani R.          5                                                                    
.                              ك                                                                  

       )      (                     1                  %95  %      ه        
(                                                    لإ                           2001    )

                                                                                     10 %
                                                                                  

                                                                                   
%                                   60           غ                                   

                                        ك                          :

 

 ق               . -1

 ق                . -2

ق                                               .– 3  

:                                                                  

0          =  

1                        =2       

2                                 =2                               

3                                        =  

4                                  =  



محمد,)  2001   ) (                                 D.I            )Mckinney 
((1923                           )  2009 (  :          

 (          D.S= )}        ا              / }            ×                       ا 

= )%(             }       ا       /             (×     ا)    ا                    
        ×         {  ×10  

                                                   س            آ                  
                                                        ك                   

0                =  

1   = 1 – 20                                           %   

2 = 21  – 40                                          %  

 3  =41 – 60                                           %  

4 = 61 – 80                                          %  

 5  =81 – 100                                          %  

) محمد     2001  (                                                                      
.              

4-                                                 

 5-                   Trichoderma harzianium   .                    

6-                       Azotobacter chrocooccum         MPN. 



ق                                                        -7 . 

 

3 – 9 – 2 :                

                                                              – )        (             
                 50       (                                33.2713  ْ          

   43.9056  ْ                    )    2010                                        
        Typic Torrifluvent                                 ث                          
USDA, 2010  (        2)                              .                              

        0-30                                                                         
                                                  2                              .   

 (                                           5 )                                   ث        .
                                                      ا                              

             3.2  2               .                      1/3:1/3:1/3                .
          ا                                                         25            

 . 2010               19           خ 

 

                                               ك             :  100     

1-.            

2- .              



3- .                                            

4-                                                

ق                      -5 T.harzianum  .                    

ق                         -6 A.chrocooccum          MPN 

          ي  -  3-10 

                    ك                                                      ك              
  ك     ا                                                                      س 
            ق               س                           ظ                          

%                . 70(                       3)      1.5س               

3– 11                

                                           page (1982  )    Black   (   a,b1965  ) 

3 – 12 :                

                                                                                               
                 2 ق                                                                 

                                                                                          
                                           .               

    ي    كث              ك            ك              ك  ي   : 1 – 12 – 



                                MPN                                                   
                                                                     ف                   

.                                   

    ي     ط              : 2 – 12 – 3

          Burns ,1978           5                          50               
       10 ق                  15           ك           ك       1.5                  

              5                  2                                                    %
                                                                   5                

      37                                    10                                 
  ق                                             . 15   . ق           1500               

 

    ي     ط              : 3 – 12 – 3

                   5                                                          0.5 
 0.2                     ظ  10 ق           15                           ك      

                5.9            10            CMC)        )10                     %
             10(                        % CMC                      )24          

           30  ْ                                       10                                
 ق                                               15         ق          1500              

          Burns ,1978 .  

 



    ي     ك                4 – 12 – 3

                                                                                     
                miller  ,1959 (              DNS )Dinitrosalicylic acid           
                                            spectrophotomerer              

                          standard curve     1                ا               ك      540
                               )  .    (                                                

   . 1                                     ق                 1               

 

 

 

 :                  ج – 4

4  – 1                    R. solani                    :  

                            لأ                      )              (                           
R .solani          ظ                        .         ظ       

                                          لأ                           ظ      ه            
.         إ                                                                            

                                                                                     
                            .                                                  إ       

                                                                              لأ    



                                            ا                .                         
                                                                        .               

                                                 ,                              
                       لأ            . إ       ه                                     

                                      R. solani                             
(Stalpers  Andersen  1996    Carling    1996.) 

 

2 – 4 R . solani                    ض                   ك ف                ض     
.                         

8                                          لإ                                           
                          0 –46%                      لإ                        إ       

%.             ك                    97               لإ                                     
                                                            RH5            لإ             

 ك                                                              لإ           ا                
.                                         (                       )        لإ           

                                                  لإ     إ                                  
                                        ظ       ,                      إ             
1983 آ                      .                        إ                         إ      لإ

                                                                                 لإ      
 .Proteinase                                             R                    إ    
solani  ( Weinhold   Sinclair  1996 .) 



R. solani(                        2002    ) إ    ه                       ه       
                                                              لإ                 .      

 % 100          إ                  إ                                   إ             

 (     8 R. solani       ض        (          ك ف                                      
 . Water Agar    ط        

      
       

     
      )       (  

       
   ئ    
لإ     
     
        

                  
       

       
   ئ    
لإ     
     
        

1 Rh1              11.8 6 Rh6         6.2 

2 Rh2          25.3 7 Rh7         12.3 

3 Rh3      8 19.5    ظ Rh8           5.1 

4 Rh4          46.5 9 RH9        
        

9.6 

5 Rh5           0 10 Corol  97% 

-                                 0.05   = 9.33 

 

 



4-3 -               T . harzianum: 

T . harzianum                                        ظ                            
       T3                                                              R. solani        

                    (       9                                       )  

 

 T . harzianum       ع             يب     9                        

                         

                  T1 

          T2 

        -               T3 

        T4 

               T5 

 

 

T . harzianum                  ض            -4-4  ض             ض   R .solani      
 PDA    ط        

                                                                                 T. 
harzianum                             R. solani                      T3                 



             1                          Bell         ) 1982 (                          
 .T               ك                                                                 
harzianum                                                                         

                                                                                 س 
Chitinase     ß- 1, 3 gluconase ) ,    2005        2001   Siddiquee ,2007 (. 

                                                                                            
                   T. harzianum                               R. solani   Sclerotium   

rolfsii    ) Elad          1981, 1982 ,1999         2001 (2010   ع     ,   

4  .A .chroococcum       ك          5 –

A .chroococcum                            ظ                                           
                                 Viscous           raised        opaque        
Convex        glistening        smooth .            ظ                      گ         

       ه                                                                     إ           . 
               إ                                             ه                      

            ه                                                ا        .            
                          ظ             ه                                                : 

%    1     ك                                                                            
(                manual  Bergey’s  1984    Holt .(1994 آ         .  

                                    A .chroococcum   (                  10 (       ق    
                                                                              ه         

إ           ظ                                                         ا           ا 



                            إ          لإ                         ,              إ          
(Rovira 1965   آ          Dobereiner 1976 آ           Anjum 2007 آ        .)  

        .A. chroococcum (         ع         ك     10     )              

                             
غ 1\   ك     .     

     

                  A1 106×1.2 

          A2 105×3.6 

         A3 105×5.7 

        A4 1.6  ×106  

    

1             ظ                                         )                ه              1 
(                ه                 لأ   ا                      س                          
,              إ    )       A . chroococcum           ه                     ا 
          1985     ا     لأ                         ق  . (          

 

 

 



 

 . A(                             ب                        ق           ك     11     )
chroococcum 

    
       

                
           

                
       

                    
                        

 ك
    

  
 

   
   

    
   

   

 
  

    
 

  
   

  

   
  

 

   
 

A1          
              

             
               . 

 

                 
            cyst 

 .      گ          

+++ ++ ++ ++ - + 

A2                 
              

       . 

                       
cyst               
 گ   . 

++ + ++ ++ - + 

A3                
                 
            
.         

                       
     cyst         
       گ   .

++ ++ ++ ++ - + 



A4                 
              

       . 

                       
cyst               
 گ   . 

++ + ++ ++  - + 

(         )+(  ع         . )++(               )+++(           .-  : )     

                                   A1                                              
  لأ                                                                    .

 

A. chroococcum      ث    ك  - 6 – 4 R. solani    ثب ط                  ط     
.          

A . chroococcum                       إ                                      إ        
R.solani                 PDA                       إ                             

إ                               ه                                    ( 12       )         
IAA        إ           ه              إ                               إ            
HCN لإ                          إ                      )             (       ) 1990    
Ahmad   Khan  2005 Mali      ه                         ه (.     Bodhankar  ( 2009 )
   Zarrin 2009 , آ                             ه                                          

        R. solani. 

( يب       ج          ض       12      )  A.chroococum R.solani ع              ط  
.             



                            

A4 A3 A2 A1 A4 A3 A2 A1     
       

 

- _ _ _ _ _ _ _ CO.          

++ + ++ +++ +++ + ++ +++ A 

++ ++ ++ +++ ++ + ++ +++ B 

++ ++ ++ +++ ++ + +++ +++ C 

_        R.solani  ,                    +++     ,                    ث          
+                     ث             , ++                      .               

 

4  – 7            :  

             .                       ك                 ض     ث             1 – 7– 4

                                                                                           
                                                                                              

      1 2                                                                                
                                                                                            

           T.harazianum     A.chroococcum    (A+T)                              
(                   - R                100.33                  1     ظ            (

    س                30.36                                            )        (    



                                                     (7)                              
(                 A+T,+O.M,-R       )             2        433.66.      -1 

                             167.00 .      -1 .                    

             1                                                                        
             (A+T)     62.40                               ق        71.04           

A.chroococcum           س      ه                             14%                      
(A)              T.harazianum (T)                            (A)      (T)              

                  2                                , %                            
(+OM) 95.60              -OM  (               ) 37.75                      154 %

             .         

                                R. solani  (+R)                                         
(R-)                    إ                    %       ,  3.06     ه   67.84     .   

(R+)           إ                   65.34  .   

                                      O.M            لأ                   ق            
.T.harazianum         A chroococcum           إ                                     

           32.85                                       إ                   100.25
.             

                                                                          ك              
-) R. solani                      إ                          إ                
R,+OM) R. solani       إ         35.55                             96.08        
 .(R,-OM+)إ                



                               R. solani                                          
(+R,Co)                                60.33                                       
(-R,A+T)     . 71.78     ق                    

            8                                                                            
       A+T                           325.75      .   -1                             

269.58      .   -1               20                   % A.chroococcum        
       T.harazianum                                     A                 2  % .       

                           (+OM)                                            79            %
                          (-OM)                   (R)                                   

                                   37                 %.  

. 

         

              

                  ك                 ض   يب     ث              1 ك               

+OM+R

+OM-R

-OM+R

-OM-R

LSD.05 *3.341 

 م
 ،
ت 
نبا
   
ل
ط 

 

   م املات   ما ك  ب   



 

    

.                  ك                 ض      ث             2 ك                 -1  

 

                                                                                         
        435.33      .   -1 (         A+T,+OM )                                     

                           (Co,-OM)         171.67      .   -1                  .
       A.chroococcum    (A)         T.harazianum  (T)         .                  

                                Rhizoctonia   ( R ,O.M                            )
427.92                                                  (+OM,-R)                 

                                              (+R,-OM)        201.17   .      -1  

                                                                                             
                                                                                      

+OM+R

+OM-R

-OM+R

-OM-R

LSD.05 *19.237 

   م املات   ما ك  ب   

م 
غ
 ،
ت 
 نا
 د
  
ن
ز
  



                                                                                                      
. 2011       , 2011       , 2009         , 2007        , 2002,محمد  

                                                                          A.chroococcum 
               IAA                  ظ                                               

                  ( Barea   Brown ,1974   Zarrin         2009 Mali    Badhanker  
 ,2009   Sharma  ,2011 )                            PGPR ) )                     

             .                                                        ظ                     

,                2007                A.chroococcum                               
                                                                                         

                                         ا        

               T.harazianum                                                           
                             S, P , N                                                     

            Zn,Mn , Fe                                                                
                           harazaumni . T                                         

Altomare         ,1999                             T.harazianum                      
                    Karsa   ,       2010       Wilson   ,       2008  ,     

                   ظ                                                                . 2005
       ,         (2002  ).  

                         ( A.chroococcum(  )T.harazianum  )                        
           ظ                                                                         

                                                                     .   ه  



 

 Disease  (D.S) لإ                ك                 ض     ث              2 –7 – 4
Sevirty(   ض           D.I) Disease Index                    

                                                           (A,T)                        
                  R.solani (R)      إ                              (13)                   

R. solani                                               لإ                              
        (T) T.harazianum (A) A.chroocomum           إ                     

                                (Co)   (A+T)          إ                     1.60        
   A        0.71                                                T.harazianum(T)       

. 0.90      لإ       

      (OM+)   إ                                                                       
(OM-)                    إ                 0.80            1.17.  

                 (R) R. solanisolani                لإ           ق        إ            
      +R              إ      1.25                           لأ                    
     (-R)        0.71 .  

                                                                ظ            إ        
(OM,A+T+) لإ                                                  إ                 

(CO,-OM)                        إ          ظ                                    .
                          R. solani                                   إ            إ

R. solani (Co,+R) إ          (A          إ                  2.49     



A.chroocomum )  (A,T)  ( +T.harazianum  A.chroocomum (      إ            
          R.  solani  (-R)        0.71 .  

                                                           R. solani إ           إ      
R. solani  (+OM,-R)        إ                         إ            0.71             

(OM,+R-)                     إ             إ                0.88      .            
 D.S                             ك                 ض       ث             13

         +O.M - O.M  

R R  

+ - + - 

Co 1.39 0.71 3.60 0.71  

A 0.71 0.71 0.71 0.71  

T 0.71 0.71 1.47 0.71  

A+T 0.71 0.71 0.71 0.71  

 O.M  

+ - 

Co 1.05 2.15 1.60 

A 0.71 0.71 0.71 



T 0.71 1.09 0.90 

A+T 0.71 0.71 0.71 

       0.80 1.17 - 

 R O.M×R 

  +   -  

Co 2.49  0.71 0.88 

A 0.71 0.71 0.71 

T 1.09 0.71 0.71 

A+T 0.71 0.71 0.71 

       1.25 0.71  

.0.390     *O.M. 0.027(:           LSDق    . .  : )    * 0.0274RHI         x 
O.M. 0.713           *x  Rhi 0.544 *O.M. x  Rhi 0.538   * 

 :      0.077( *   : *p<0.05) 

 

                       0.5                                 :     ظ

                                                     إ   إ                                  
 .R                                            إ                         إ           



solani  (             T.harazianum  + A.chroocomum  )                  (+OM,-
R,A+T) R. solani              إ           0.71              إ               

.3.6إ                                                إ            

                                   ( 13                          ) (14       )         ظ     
                                                        31.64                      %

A.chroocomum لإ                   (  T.harazianum  + A.chroocomum            )
        T.harazianum   %               .9.80         لإ                     

  إ                                                             لإ                   
  %         إ                   .16.45%             4.99               إ   

                              R. solani (R+)                    ه           20.72       
0.71    %        (-R). 

(                                O.M                          )        لإ            
% 62.82                لإ                              إ                              

.% 0.71          ه           إ                                           

                                                                                      
(OM,+R,CO-)                       لإ            % 32.19                      لإ     

                                                         0.71 .  

                         إ                                          إ                  
                                 90.30                  % T.harazianum      إ      

                R. solani        37.08  %                لإ                إ      



                      ( (A.chroocomum  (  T.harazianum +A.chroocomum   )
.                    

 

       

D.I             ض  )    ك                 ض    ث               :14       )           

         +O.M - O.M  

R R  

 + - + - 

Co 34.83 0.71 90.30 0.71  

A 0.71 0.71 0.71 0.71  

T 0.71 0.71 37.08 0.71  

A+T 0.71 0.71 0.71 0.71  

 O.M        

+ - 

Co 17.77 45.50 31.64 

A 0.71 0.71 0.71 



T 0.71 18.89 9.80 

A+T 0.71 0.71 0.71 

       4.97 16.45 - 

 R O.M×R 

  +   -  

Co 62.57 0.71 9.24 

A 0.71 0.71 0.71 

T 18.89 0.71 0.71 

A+T 0.71 0.71 32.19 

       20.72 0.71  

1.050(:           LSDق    . .  : )     O.M. 0.742     Rhi 

 0.742         x O.M. 23.845           x  Rhi 15.456 O.M. x  Rhi  

:      2.101 

                       0.5 :                                   ظ

 

 15 ظ               )                                                                    
 ظ                                                                   (                 



                          A+T                  A.chroococcum (           0.76  ك    )   
       T.harazianum   (   0.94  ك (                                                  )

1.58         ).                                  

                                                                         +OM  (1.21) 
                             (-OM)      (    0.78.)                          (R )      

                                                               (+R ) ( 1.28  ك   )  
    (                0.71 . )  

                                              ( O.M )                            
      2.18                                               OM,CO)  -  )              ,T 

-OM   (1.16             )  A,-OM  (0.80                                 .) ( 
A+T,OM )  . 

                                                        Rhizoctonia solani        
                                           (                         0.71            )

                           (                                 1.72                    )
. 

                     R.solani                                                 R- solani  
 (                                       2.44                        )              ( 

-R)     T.harazianum  (T)   (       0.71                                         )
      –R)  (                             . 

                                                                                           
                                  3.66                                          ( R ) 



                               0.71 .                                             
 (       1.23                                                      )

        (+R,+OM,CO.)                      T.harazianum (T)                     
       -OM          +R (T,-OM,+R) .  1.61  ك       

 

 

 

 

 

 

                  ك                 ض      ث            . 15                   
        D.S.   

 

         +O.M - O.M  

R R  

+ - + - 

Co 1.23 0.71 3.66 0.71  



A 0.71 0.71 0.90 0.71  

T 0.71 0.71 1.61 0.71  

A+T 0.71 0.71 0.71 0.71  

 O.M  

+ - 

Co 0.71 2.18 1.58 

A 0.71 0.80 0.76 

T 0.71 1.16 0.94 

A+T 0.71 0.71 0.71 

       0.78 1.21 - 

 R O.M×R 

  +   -  

Co 2.44 0.71 0.84 

A 0.80 0.71 0.71 

T 1.16 0.71 1.72 

A+T 0.71 0.71 0.71 



       1.28 0.71 - 

LSDق    . .  : )            :)0.041     * 0.029 O.M.   *0.029 RHI         x 
O.M. 0.729           *x  Rhi 15.456 *O.M. x  Rhi0.605    *  

  :      0.082( *   : *p<0.05) 

                       0.5                                  :   ظ

 

                          16                                                              
                                              31.42                                 %

               ,(A+T)                                       0.71               A  ك     
6.70 %               T                      9.11  %  

                                                                           4.78     %
(+OM)                                              (-OM)  19.19  % . 

                         (+R)                                                               
            23.26                                                                  %

R. solani     0.71 %.  

  ظ                                                                                  
                                       A.chroococcum                  T. 

harazanium  (           A+T                        )(+M)          45.85             



(-OM,CO.)                                                             (+OM,CO.) 
 .                16.99  ك    

                                        R. solani                                        
                                                                   (+OM,+R)       

      8.85                                         %        (-OM,+R)             
37.68              %                                                             

                                        0.71.  %  

                        R. solani                                                    
                                 62.13               %                        ,      

                 T          17.52              % A            12.68            %
                     A+T                 0.71                ق                   %
               .  

                                                                                       
                                     91%                                       ,

                         Rhizoctonia          A+T  (+OM,-R,A+T)        0.71  %
  .                   

                                                                                         
                                                                                  

                                                                                    ه        
                   (                         Fred  Ray ,2005.)  

 



 .D.I                      ض      ك                 ض      ث             16             

 

         +O.M - O.M  

R R  

+ - + - 

Co 33.26 0.71 91.00 0.71  

A 0.71 0.71 0.71 0.71  

T 0.71 0.71 34.33 0.71  

A+T 0.71 0.71 24.66 0.71  

 O.M  

+ - 

Co 16.99 45.85 31.42 

A 0.71 12.69 6.70 

T 0.71 17.52 9.11 

A+T 0.71 0.71 0.71 

       4.78 19.19 - 



 R O.M×R 

  +   -  

Co 62.13 0.71 8.85 

A 12.68 0.71 0.71 

T 17.52 0.71 0.71 

A+T 0.71 0.71 37.68 

       23.26 0.71  

 1.994     *1.374 O.M.   *1.374 RHI         x(:           LSDق    . .  : )
O.M. 24.3830.729           *x  Rhi 16.659 *O.M. x  Rhi15.939   *
 :      1.888( *   : *p<0.05) 

                       0.5                                 :     ظ

 

                                                                                    
                              ه                                                  
T.harazianum                     R. solani                                      

                                   ه                                                        
(                 Harman ,2000                                                        )
                 Elad) ,      1999 (                                                 ث  

             (                                                      Howell ,2003 )



                                                                                         
                                                ه                                   
Serineprotease     ه          T.harazianum 

                    A.chroococcum                                ك                   
T.harazianum                                                                    

(HCN)                             ه                                                
                                                      Glick) Hillel , 1997 آ           
2005 F+3  ه                                          (         إ                     

           Sidrophores                        ه                        ظ        
(                  2002    Sessitsch 2004 آ                         ه             (.   

                                                 ع                 ه                  
                                                                                      

(                  Van Loon    1998    Jetiyanon 2002 آ            Hillel    2005   )
 . 

  

4  .T     ث                       ك                 ض     ث             3 – 7 –
harazianum    A.chroococcum      ك      

                                                                                        
                                                            A.chroococcum                T. 

harazanium                                      R. solani               (17)       
            T. harazianum                                                               



          T.harazianum                    5.50 × 10 5 CFU    .-1                   
                                A.chroococcum     + (A+T) T. harazanium        

                                      5.90 × 105 CFU    .-1                      
                                                A.chroococcum                       .  

                      harazaumni T.                                          4.33 × 
10 5 CFU     .-1                                              1.36 × × 10 5 CFU  .

  -1                                  318.4  . %  

                                 Rhizoctonia   ك                     ك           
                            harazaumni   T.                           
Rhizoctonia . 

                                                                                    ك     
            T            A+T                                                      
(+OM)         8.59× 10 5    8.69× 10 5  CFU     .-1                 .            

                                                                (-OM,CO.)        0.71.  

                                                     Rhizoctonia                         
                      harazianum . T                                                     

                Rhizoctonia        4.25 × 10 5  CFU     .-1                       
                                               R- solani             2.06× 10 5 
CFU     .-1                                            (+R)                            
(-OM)       0.95× 10 5 CFU     .-1           .  



                R- solani                                            harazaumni . T 
 A.chroococcum                   (-R)                                    5.74   

5.94× 10 5 CFU     .-1                                                                
                                            A.chroocomum                            
       R- solani        0.01×105  CFU     .-1             

 

 Trichodirma                 ك                 ض      .   ث          17                
× 10 5 CFU     .-1          .  

         +O.M - O.M  

R R  

+ - + - 

Co 0.03 0.02 0.71 0.71  

A 0.01 0.02 0.71 0.71  

T 8.39 8.79 2.11 2.70  

A+T 8.58 8.80 2.99 3.10  

 O.M  

+ - 



Co 0.03 0.71 0.02 

A 0.01 0.71 0.01 

T 8.59 2.41 5.50 

A+T 8.69 3.04 5.90 

       4.33 1.36 - 

 R O.M×R 

  +   -  

Co 0.02 0.01 4.25 

A 0.01 0.01 2.06 

T 5.25 5.74 0.95 

A+T 5.79 5.94 1.08 

       2.76 2.93 - 

 *0.040     *O.M. 0.028     *Rhi 0.028(:           LSDق    . .  : )

         x O.M. 0.181           *x  Rhi 2.751 *O.M. x  Rhi 2.820   *
    :   0.082( *   : *p<0.05) 

 



               R- solani                                  hariazanum . T            
harazaumni                                                 س                  . T          

R- solani  .  

                                                                             R- 
solani                                            harazaumni . T                 8.80  

× 10 5 CFU     .-1                            (+OM,T,-R)                          
                 Azotobacter                          R- solani   O.M                  

            0.01   0.02 × 10 5 CFU     .-1          .  

           (              18                                                      ظ    (  
                                                                 A.chroococcum          

0.06 × 10 6 CFU     .-1                                         3.04 × 10 6  CFU .
   -1                      A.chroocomum  + harazianum . T                      

              A.chroococcum                            2.81 ×10 6  CFU     .-1      
     .                            (A+T)                           A                   

              A.chroococcum      T.harazianum                                .  

                                                                           Azotobacter 
CFU    6 10×   0.98            ه                     %  100             .-1           

                                              2.20     ×10 6   CFU     .-1           
                   .                         R- solani                        ه           

,                                                                                   
chroocomum. A                 A  A+T    3.72  ه                                    



4.19    ×10 6  CFU     .-1                                                       
                         A.chroococcum    .                                      

                                                 R- solani            ق                
                                                2.06  ×10 6 CFU     .-1            

                              R- solani                            0.95  ×10 6 

CFU     .-1           .                           

Azotobacter       ك            ك                 ض      .   ث          18             ×
10 6 CFU   ه    ه 1-.غ   .  

 

         +O.M - O.M  

R R  

+ - + - 

Co 0.07 0.08 0.04 0.05  

A 3.67 3.77 1.88 1.92  

T 0.90 0.10 0.09 0.05  

A+T 4.09 4.28 2.01 1.78  

 O.M  



+ - 

Co 0.08 0.04 0.06 

A 3.72 1.89 2.81 

T 0.09 0.07 0.08 

A+T 4.19 1.89 3.04 

       2.02 0.98 - 

 R O.M×R 

  +   -  

Co 0.06 0.06 1.96 

A 2.77 2.85 2.06 

T 0.09 0.07 0.95 

A+T 3.05 3.03 1.08 

       1.49 1.50  

 *0.122     *O.M. 0.086     *Rhi 0.086(:           LSDق    . .  : )

         x O.M. 0.169           *x  Rhi 0.976 *O.M. x  Rhi 1.342   *
 :      0.243( *   : *p<0.05) 

 



                                                                                       
                                                                                 
A.chroocomum          3.05   3.03  ×10 6    CFU     .-1                       
                           T.harazianum                     R- solan        ق     

     0.06   0.07  ×10 6    CFU     .-1           .             

 

                                                                ه                           
                                                                              A+T,-R) 

(+OM, CFU   6 10×  4.28           ه               .-1                    (A,+OM,-
R)       4.09 ×10 6   CFU       ق                                             1-.    
                                            R- solani (+R,-OM,CO.)           

0.04×106  CFU     .-1          .  

                   T.harazianum           A.chroocomum                          
Hetrotrophic                   ه             ا                             ع               

                                                                                               
                                                                            

A.chroocomum              T.harazianum                             ه               
                                              .                  

 

:                ط        -4-7-4   



                                                                                       
                                                                                   

                              :                               

1 .                             ك                 ض     ث             -   

      (     19  )                                                                       .
                                                                      .  

                                                      A.chroocomum     harazianum . T 
                                                                                      

          (A+T)    س      ه ظ                                    1-    .   3.04      
          A.chroocomum     harazianum . T                                       
.                 

                                                                                   1.47 
   .     -1                                2.87    .     -1    .                        

                   19                      )         ك                 ض     .   ث          
     .  -1   )  

  

         +O.M - O.M  

R R  

+ - + - 



Co 2.18 1.92 1.11 1.02  

A 2.20 2.03 1.26 1.06  

T 3.37 3.17 1.73 1.48  

A+T 4.47 3.65 2.11 1.94  

 O.M  

+ - 

Co 2.05 1.06 1.56 

A 2.12 1.16 1.64 

T 3.27 1.61 2.43 

A+T 4.06 2.03 3.04 

       2.87 1.47 - 

 R O.M×R 

  +   -  

Co 1.59 1.52 3.05 

A 1.73 1.54 2.69 

T 2.55 2.33 1.39 



A+T 3.29 2.79 1.53 

       2.29 2.04 - 

 *0.108     *O.M. 0.076     *Rhi 0.077(:           LSDق    . .  : )

         x O.M. 0.319           *x  Rhi 1.291 *O.M. x  Rhi 0.740   *
 :      0.216( *   : *p<0.05) 

 

                                                                                            
)  T                 1-    .   4.06              ق           harazianum . T    )       

        (+OM)        3.27   .   -1                                                  
           1.06   .    -1 .  

                                                                            2.29      
   .-1                                2.04    .     -1  .                 

                                R-solani                                                 
                                                           solani -  R                

3.05    .     -1                                                  R- solani        2.69 
   .     -1                                                             (-R,-OM) 

      1.39     .     -1  

                                              R- solani               ق                   
         (A+T,+R)          3.29    .     -1                 (T,+R)      2.55  .     



  -1                                                                  1.52    .     -

1.  

                                                                                    
(A+T)                           R- solani        4.47        .              ك     1-

                   :                                                                  
                   R- solani      2.18    .     -1  

                  T.harazianum               Azotobacter                            
                                                       T.harazianum                 

.                            ث                            

 

 

 

 

.                               ك                 ض                ث   - 2  

 

      (       20   )                                                                         
                                                                                            

  .       



                                                                                  
        (A+T)         1-     .   1.89           ق                                     
                                      T     A                                       

     1.64 1.49    .     -1                                                  1.12  .     
  -1   .  

                                                                                        
                                            1.05     .     -1                          

2.03    .     -1.  

                        R- solani                                                         
    1.60    .     -1    1.48    .     -1   .                        

                              ظ                                                     
                        0.85    .     -1                                            

(CO.,-OM)     2.64    .     -1           A+T,+OM)  (       ,       
T.harazianum                                           2.16      .     -1              

          A+T,+OM)  (                    Azotobacter                                 
 1.92    .     -1                                .                                 
                 R-solani                                                
A.chroococcum    + T.harazianum (A+T)                                        

                                      ه                          1-     .    1.96     
                                               ق                                   .

             1.04    .     -1    



                                             R- solani                                 
                                                2.09    .     -1                       

                                                        0.99    .     -1  .  

 

                20                        )         ك                 ض     .   ث          
    .    -1) 

         +O.M - O.M  

R R  

+ - + - 

Co 1.47 1.31 0.92 0.77  

A 1.98 1.86 1.10 1.03  

T 2.21 2.11 1.17 1.07  

A+T 2.72 2.56 1.20 1.09  

 O.M  

+ - 

Co 1.39 0.85 1.12 

A 1.92 1.07 1.49 



T 2.16 1.12 1.64 

A+T 2.64 1.15 1.89 

       2.03 1.05 - 

 R O.M×R 

  +   -  

Co 1.20 1.04 2.09 

A 1.54 1.44 1.96 

T 1.69 1.59 0.99 

A+T 1.96 1.83 1.10 

       1.60 1.48 - 

 *0.511     *O.M. 0.081     *Rhi 0.082(:           LSDق    . .  : )

         x O.M. 0.166           *x  Rhi 0.906 *O.M. x  Rhi 0.377   *
 :      0.231( *   : *p<0.05) 

 

                                                                                 0.77 
   .     -1                                                            2.72    .     -1   

           A+T                                                               



T.harazianum ( T)          2.21     .     -1          A.chroococcum (A)       
     1.98   .       -1   .  

 

3   .                   ك ي      ك                 ض          ث        – 

 (            21        )                                                   R-solani  
.                                    

                                                                                         
                                    A.chroococcum      T.harazianum                 

                                     1.27    .     -1                             
                                                 A    1.14    .     -1     T  1.16       

.    1-     .    0.78                                              ق             1-.     

                                                                                             
                                               1.33         .-1                           

  0.85    .     -1   .                              ,  

                         R-solani                                     0.94    .     -1 
                                         1.44    .     -1             .  

                                                                                               
                                                                                    

                                           (0.51     .     -1      )   A.chroococcum 



    T.harazianum                                                                          
      (A+T)                               1.53    .     -1  .  

                   R-solani                                                              
                        ك                                1-     .    0.71                
           1.44    .     -1                                                           

A.chroococcum       ك                                T.harazianum                
                             R-solani  .                                           

                                                               R-solani         ق     
     1.46    .     -1                                                               

                              R-solani  (-R,-OM)        0.68    .     -1   .  

              21                ك ي      )              ك                 ض     .   ث          
.   -1  )  

         +O.M - O.M  

R R  

+ - + - 

Co 1.18 0.93 0.52 0.49  

A 1.50 1.21 1.17 0.68  

T 1.49 1.28 1.16 1.27  

A+T 1.67 1.59 1.20 1.38  



   

+ - 

Co 1.06 0.51 0.78 

A 1.35 0.92 1.14 

T 1.38 0.94 1.16 

A+T 1.53 1.02 1.27 

       1.33 0.85 - 

 R O.M×R 

  +   -  

Co 0.85 0.71 1.46 

A 1.33 0.95 1.19 

T 1.33 0.99 0.68 

A+T 1.44 1.11 1.01 

       1.24 0.94 - 

 *0.102     *O.M. 0.072     *Rhi 0.073.8(:           LSDق    . .  : )

         x O.M. 0.303           *x  Rhi 0.439 *O.M. x  Rhi 0.231   *



 :      0.205( *   : *p<0.05) 

 

                                                         R-solani              
           ,              ه   ك                                                              

                                                 A+T                          +OM 
             +R                 1.67    .     -1      ه   ك                        

                                       0.49     .     -1                             
                            R-solani   

           ك                                                                            
0.93    .     -1      1.18    .     -1  .  

                            ظ                                                       
   ه                                                                                     

                                                 ه                                       
                                      R-solani                              

      ه                                                                                 
)                                                             ه    A.chroococcum      

T.harazianum          ه                                              (                 
                                                                                  

                  س                                                                  
                                          2008 ,   Wilson)  Howell ,2005  (  .  



                                                                                           
                                                                                      
                                                                                          

                                                                             
       ( Fred Ray ,2005).  

 

 

 

.   ط           ك               ب                              5 – 5 – 4   

 

      (                      22                                                           )
R. solani                                                                                     ه  

                                                                                         
177.80   .        -1                                                           R. solani 

  261.32   .        -1                          T.harazianum        273.41 
  .        -1                                                 A.chroococcum             

           214.14   .        -1                                           291.51 
  .        -1  .  

                  ظ              3                           ظ                        
                          42  40  38     (          3, F                                  )



                                                     ق         ظ                           
   (3, B       T.harazianum                                    38     (   ظ      
   (      3, D             ) A.chroococcum              ظ                           

      40  42    (          3, E (                                         )24        )
     23 .  

                                                                                           ه  
                             24.  

              22          ب                                                         .  

                 . -1         

177.80                      

273.41                      T.harazianum 

214.91                         A.chroococcum 

292.51                      A.chroococcum   +
T.harazianum 

261.32                          R. solani   

 

(     23                        ( ي ض              ئ   )      (   ب          ق        
.            



                       

   

               

(kDa)         

RM                           

1.Rabbit muscles phosphory lase     97.400   0.10 

2.Bovine serum Albumine 66.000 0.17 

3.Hen egg white ovalbumin 45.000 0.27 

4.Bovine carbonic anhydrase 31.000 0.44 

5.Soybean trypsin  inhipitor                 
21.500 

0.60 

6.Hen egg white lysozyme 14.000 0.75 

 

 

 

(     24                                                                            )
      

)         (                )               RM) 

42 0.5 

                              40                      0.52 



32 0.62 

29 0.66 

38 0.55 

 

 

 

 

 

 

 



 

 

(     ج                  ك         ب                             3 ك  )   

   :    

 A                    ك      

 B                               

C                             R. solani   

D                           R. solani              A.chroococcum 

E                             R. solani                T.harazianum 



F                             R. solani                T.harazianum+    
A.chroococcum 

 

                                                                                       
                                                                                              

                          ه                                                              
                    PR-Protien                                              ه      

                                                                                        
(                                      R. solanisolani        ك        )  (  
A.chroococcum  (         )T.harazianum                                     )

                                                                                     
                                                                                          

.                                                                            ظ     

. 

       Vanloon  (2006  )   (             SA                                     )
                                                                                        

     ع                                                  ع                                
                                                     Biotic stress             Abiotic 
stress       ا         SA                                                                  

                                          .  



                                                                                     
(                        SAR )Systemic Acquired resisance genes              .

-Chitinase   B                                     ه               ه               
1,3-gluconase , Cystein,PR1      ظ                                    ( Busan 

       1997 Karsa        2010)                    ا                            
         Chitinase                                 PR1,NPR1                      
      Chitinase   B-1,3-gluconase ,  (                Karsa        2010)  

 

 

 

 

 

 

 

 

)               (:          ث      8 – 4  

 

.          ك                          ك                 ض     ث              1 – 8 – 4  



 

                                                                        4                ظ 
                                                                                         

(                         -R,A+T,+O.M,        )118.33                   
                                                                                                

60.00                                          9                                     
ف                                                                                              

A.chroococcum                                         ظ                                 
T.harazianum                                                                          

         84.50                   89.42             A.chroococcum        87.50    
          T.harazianum                             A+T       94.17                   

11 .                    %  

                                                                               ( + O.M 
)                69            % ( - O.M )               66.12                    

    111.67  .                            

                R- solani                      ك                                  
                R- solani  .  

                                                                                   
                                                            + O.M    A+T          118 

            ك                                                        ك           
        A.chroococcum                 T.harazianum                            



                                                                           61.5    
                   . 

         

              )  (    ك                 ض      ث             4 ك         

         

(1- ك               ك   )  .      ض       ك              ث                      5 ك     

+OM+R

+OM-R

-OM+R

-OM-R

+OM+R

+OM-R

-OM+R

-OM-R

LSD.05 *3.341 

 ن
 د
  
ن
ز
 

م 
كغ
 ،
ت 
ا

 

   م املات   ما ك  ب   

LSD.05 *4.329 

م 
 
 ،
ت 
نبا
   
ل
ط 

 

   م املات   ما ك  ب   



                                     R-solani                                            
                         112.76                                      65.17  .   

                R-solani                                                               
                       + R                                                     

                              82.50                                 .             
                                                       R –solani                  

A.chroococcum       T.harazianum      89.83   88.85                            
              (A+T)        93.83                      

                                                                                         
                                 10                                                          

T.harazianum                                                ظ                                
A.chroococcum    (A+T)                    (45.09  .  -1 )                  ه        

        15                                   % A.chroococcum                    
T.harazianum                      42.84    42.15    .  -1   .            

                                                                   51.60  .  -1         
                       )                 (              33.12  .  -1.  

                                                                            (-R) 
43.11   .   -1                   R- solani                                 
41.64     .  -1 .                     

                                                                                    
                                                            ق                        



A+T                           (+OM)          54.24     . -1                       
                                   A  51.54)   .  -1 (    T ) 51.12   .  -1 (           

                                                                   49.20   .  -1            
                                                              ,      (-OM)        

           ( (Co         29.19  .  -1  

                                                R-solani                ق             
52.53   .   -1           ( - Rhi , + O.M )           32.58     ق   .   -1           
(-OM,+R)  .  

                        R-solani                                            ( - R )  
                                                                                        

                          A+T                45.33  .   -1                           
             A.chroococcum                                    T.harazianum   
43.62  43.02   .   -1  .             

           4                                                                      
                                                              (   Co , +R +O.M , ) 

      28.50   .    -1                                                      
A.chroococcum                                        50.40   .   -1             
           T.harazianum                       O.M       R-solani                   
                               A.chroococcum     + T.harazianum   (A+T)         

                          R  -         54.51      .   -1                                 
28.50   .   -1.  



           ظ                                                                            
                                             ظ                                           

.                         

                                                                                             
                                                                                        

                            (                           PGPR                        )
                ه                                                                     

                                                              ه                       
                                        Hetrotrophic                    ا               
(        Alexander ,1981).  

 

)  ث                                     2 – 8 –4 D.S) Sevirty   Disease      
Disease Index    ( D.I     ض   )          .         

                        25                                                                
                                                                                            

                                                A.chroococcum     +
T.harazianum  .                                                        

           (5 2  (         DS              )     ك                 ض   (   ث             

  



         +O.M - O.M  

R R  

+ - + - 

Co 1.10 0.71 3.53 0.71  

A 0.71 0.71 0.71 0.71  

T 0.71 0.71 1.41 0.71  

A+T 0.71 0.71 0.71 0.71  

 O.M  

+ - 

Co 0.90 2.12 1.51 

A 0.71 0.71 0.71 

T 0.71 1.06 0.88 

A+T 0.71 0.71 0.71 

       0.76 1.15 - 

 R O.M×R 

  +   -  



Co 2.32 0.71 0.807 

A 0.71 0.71 0.71 

T 1.06 0.71 0.71 

A+T 0.71 0.71 1.59 

       1.20 0.71 - 

 *0.053     *O.M. 0.037     *Rhi 0.037(:           LSDق    . .  : )

         x O.M. 0.684           *x  Rhi 0.591 *O.M. x  Rhi 0.517   *
 :      0.106( *   : *p<0.05) 

                       0.5                                  :   ظ

(       0.71                        )            ه                                 
        A.chroococcum                                 T.harazianum                   

                                                   (     1.51  . )  

                                                                                              
                                                                       0.76           

                       1.15                                              31  .%     
             R- solani                                                              

.      ظ                  0.71             1.20        

 (                                     O.M                                             )
                                                                                   



A.chroococcum      (              A+T          )                                     
 (                               2.12                    ) A            T        
(                                        0.71  1.06 .            )  

                                            R- solani                              
                                   (A+T,-R)                     0.71            

       (Co,+R)                 3.32.  

                             R- solani                                           0.77 
                               ظ                                                   
                                 R- solani  (1.59.)  

                                                                                           
                             Azotobacter    T.harazianum                   

                                                                           
Azotobacter   + T.harazianum     A.chroococcum                             

                                                 0.71                            
                                                            3.53.  

                  ( D.I     )                                                            
               (     26 )                                                               

                                                            A.chroococcum         
T.harazianum                                       0.71                          %
                      A.chroococcum %      2.86  ك         T.harazianum    ك  

8.53                                         %31.18                           .   



)             ض       ك                 ض     ث             26             D.I ) .         

         +O.M - O.M  

R R  

+ - + - 

Co 25.00 10.00 89.00 0.71  

A 0.71 0.71 9.33 0.71  

T 0.71 0.71 32.00 0.71  

A+T 0.71 0.71 0.71 0.71  

 O.M  

+ - 

Co 12.85 49.50 31.18 

A 0.71 5.02 2.86 

T 0.71 16.35 8.53 

A+T 0.71 0.71 0.71 

       3.74 17.89 - 

 R O.M×R 



  +   -  

Co 57.00 5.35 8.52 

A 5.02 0.71 0.71 

T 16.35 0.71 3.03 

A+T 0.71 0.71 32.43 

       19.77 1.87 - 

 *1.185     *O.M. 0.838     *Rhi 0.838(:           LSDق    . .  : )

         x O.M. 20.672           *x  Rhi 16.867 *O.M. x  Rhi 15.98   *
 :      2.370( *   : *p<0.05) 

                       0.5 :                                   ظ

 

                                                                    17.89       %
                      3.74 .                           %                         

                                                                                      
                                                                   49.50          %

    0.71            % T.harazianum     A.chroococcum              
T.harazianum  +   A.chroococcum               .                          

 



                                                        R- solani                   
                                                       32.43                       %

            R- solani              0.71                  %        R- solani  . 

                       R- solani                                                  
A.chroococcum                                      ك                            +  
T.harazianum         %                  0.71                              ك     

%           ه                   57.00                                        
Azotobacter    T.harazianum   .                    

                                                             R- solani            
                                                                                89.00  %

                                                               0.71           
A.chroococcum      T.harazianum                                              
          R- solani       ك                                                  .         

89.00                     %25.00 .                        %  

(          27                                                )      R- solani          
                                  ظ            .                              

Azotobacter                           0.71                                
(         1.54                                                                          . )
36 %              (                                   1.21                   )

    (                      0.77 . )  



                                                                                         
                                                                                

 (                 0.71                           ) (                           2.12  )
                       (T)                         (0.85           ) (A)                

(           0.71.)  

          27 )                            ك                 ض     .   ث           D.S .)  
          

         

         +O.M - O.M  

R R  

+ - + - 

Co 1.21 0.71 3.54 0.71  

A 0.71 0.71 0.71 0.71  

T 0.71 0.71 0.71 1.00  

A+T 0.71 0.71 0.71 1.60  

 O.M  

+ - 



Co 0.96 2.12 1.54 

A 0.71 0.71 0.71 

T 0.71 0.85 0.78 

A+T 0.71 1.15 0.93 

       0.77 1.21 - 

 R O.M×R 

  +   -  

Co 2.37 0.71 0.83 

A 0.71 0.71 1.71 

T 0.85 0.71 0.71 

A+T 1.15 0.71 0.71 

       1.27 0.71 - 

 *0.149     *O.M. 0.105     *Rhi 0.105(:           LSDق    . .  : )

         x O.M. 0.726           *x  Rhi 0.612 *O.M. x  Rhi 0.511   *
 :      0.298  *   : *( p<0.05) 

                       0.5                                  :   ظ

 



                                           R- solani                              
                   R- solani   (                1.71                             )

                          R- solani                                R- solani         
(0.71                                    ) R- solani                           ظ             

 (                                                                                  
2.37     )                                                                      

A.chroococcum     (        0.71 . )  

                  (                                            R                        )
                                                                                   

R- solani   (                        3.54                                  )
                                                              A.chroococcum      
T.harazianum                        (                     0.71 )  

      (             28  )                                                                 
          R- solani                                                                 

              A.chroococcum       T.harazianum     0.71                  ك      
            A.chroococcum       T.harazianum  (6.28   10.53            )       

                                    34.36  .                     %  

                                                                                              
D.I.                            4.74                          %21.35            %
.        



                                                                                    
                                                                      52.50       %

                                                           T.harazianum  + 
A.chroococcum          0.71               A.chroocomum   T.harazianum   

R- solani                                    .  س                                     
 ,                                                       38.42                  %

    R- solani                                   4.20  %                          
     .                                                                                

               R- solani           T.harazianum  +          A.chroococcum          
                                             0.71                                       %

                                                                                  
61.50  . %  

 (D.I)                   ض                   ض       ك     ث             .28            

         +O.M - O.M  

R R  

+ - + - 

Co 33.00 0.71 90.00 15.00  

A 0.71 0.71 23.00 0.71  

T 0.71 0.71 4.00 0.71  



A+T 0.71 0.71 0.71 0.71  

 O.M  

+ - 

Co 16.85 52.50 34.67 

A 0.71 11.85 6.28 

T 0.71 20.36 10.53 

A+T 0.71 0.71 0.71 

       4.74 21.35 - 

 R O.M×R 

  +   -  

Co 61.50 7.85 8.78 

A 11.85 0.71 0.71 

T 20.35 0.71 4.20 

A+T 0.71 0.71 38.42 

       23.60 2.49 - 

 *0.709     *O.M. 1.208     *Rhi 1.208(:           LSDق    . .  : )



         x O.M. 21.774           *x  Rhi 17.343 *O.M. x  Rhi 16.030  *
  :      3.419( *   : *p<0.05) 

                       0.5                                 :     ظ

                                                                R- solani           
       A+T                                                                        

%90.00                                  ك                        0.71  

 

                                                                      90.00           %
          33.00                % .         

                                                                                       
                                                                                     

                                                                                             
         Azotobacter                                                                
                 R- solani                   ه                                          

                                                                                    
R- solani                                         Azotobacter     Trichoderma          

        ,                                                                                   
(2007)                                                         (        2002   

Fred Ray  2005 )                                                                     
               .  



                                                                                            
           ه                                                                            

                                                                                     
    Sudlir                       ظ                                             

Meshram  ( 1984)                A.chroococcum                               
                                                                      R- solani         

 .       

Azotobacter                          ه       )  2010  ع     ,                
Trichoderma  )                       R- solani                               

                                                                                        
                                                      ه                                   

                                               .                             

 

.                        ث           ك                 ض     ث              3 – 8 – 4  
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