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    .  

          

   . 
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1.3. я я     . 

  o  o       

o o    o o o o     

 o o     o o o   o  

[Von Arnold et al., 2002].    o   

 o   o  o o  .    

o  o ,  ,  o    [Von Arnold et al., 

2002; Bicknell, Koltunow, 2004].  

  o  o  o  ( )  - 

  o  o    16 o  o  Pinus,  11 o  

o  Picea,  6 o   o  o  Larix,  4 o  o  Abies, ,  

Pseudotsuga menziesii [Durzan, Gupta, 1987; Klimaszewska, Cyr, 2002]. 

o ,    o  o      

 o  o    o    [Harry, Thorpe, 

1991], [Krogstrup, 1986; Attree et al., 1990; Lelu, Bornman, 1990; Ruaud et al., 

1992; Lelu et al., 1994 ].  

o    o  o     

o  o : o ,   o  o . 

o  o  o  o   o  o  

 o  . ,  o  o  

 o  o   16- o  o , 

o   , . .  o     

o    o , o  o  o   

 o  o    o   o   , 

  ,     ( , 2008). 

o  o   o  o  ,  

o  o       o . 

o      ( o  

o )   o     

o ,  o ,     



 ,  o  o   o  

o     ( o   o  

o )  o ,  o   o   

o   o  o     .    

    o  – o    

o  .  o  o   

o  o ,   o  o  o  

o     o .   

o -     o  o   

 o  o   o  o  

o  o  o  ( , 2008).  o ,  

 o  o  o  o  o  o  

o    o  o  o .  

o   , o o  o    

o  o  o   o  o   

[Klimaszewska, Cyr, 2002], o       

 - o   o , o  o  , , 

  o . o   o  o  

( )     ,   o  o  

 o  o   [Bonga, Durzan, 1987]. 

o   o     o   , 

     o  o    o . 

o  o   o  o  ,   o     

o ,     ,    

-  [Klimaszewska, Cyr, 2002, ,2006]. 
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Co  o  (C )  o  –c o  o cc, 

   o o ,  o o   o . 

 c  o c c  c  c    

o  c o  o .  

 Co  o  (C )   c o o c  

c o    o  o  c : , o , 

co  co  o  (C ), o  oc  co  

co  o , o  C    c - 

.  

  o o  cc  ( ) o  o o    

 o       o  

[Cheliak, Klimazsewska, 1991], o o , o o , o  [Gupta, 

Timmis, 1999].     o  o  c   

c  o o  o o  c o   c o . 

    o o  c , coc o o  

o  o        

[Klimaszewska, Cyr, 2002; Von Arnold et al., 2002].   o o  

o o o c   c   , o o   

,   o  o  c o  o .  

o  o  cc    o   

 c , o o  coc     , 

o  o  o   o      

 .  o  o  c oco  

o   o o o   c   

14 c o . o  o  c   o , c  

c o   o  o  cc  ( ) , o  

o  o  [Smertenko et al., 2003]. 



  o     ,  

   ,  o o    24-25 .  

O    o o  o  c   o  

co   c  c  o  ( ), o o  o c  

o  co  o   o   [Stasolla et al., 

2002; Lelu et al., 1995].  

 co  o  o c o  o o  c  

o  c oc .  co    o c  c  

o o  Piceae  Larix [Gorbatenko, Hakman, 2001] o o o o  

o o  o  o c   co .    

   o  c   

o o o  c  c o  o     3-7 

c o ,    o o o     o  o  o  

cc    co  o  [Klimaszewska, Cyr, 2002; 

Smertenko et al., 2003]. o o , o   

co  o   oc   o c o o 

o  Pinaceae [Singh, 1978; Yeung et al., 1998;Yeung, Stasolla, 2000]. 

 o    o  o  co  co c  

o  [Klimaszewska, Cyr, 2002].  o o o  o  

c   o o    o  o o  

oc ,  c o o   o o o . 

o c     in vitro o o   o  c  

co  c .  o   o  o  c   

 12-16   c  o   c  [Misra, Green, 1991]. 

 o  c - o  o o    

 o  oc  o    o o  c  

[Hay, Charest, 1999].  

o o o o ,  o o , o  o o   

c o    co c  o ,  o  

o o c  – co     o  .  
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      o .  

  cc ,  co  o  

,  oc o   o  o   o  

  o   o    o  

o  o  o  [Klimaszewska, Cyr, 2002].  o  c  

    o -80o C  o    

o   .  
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, , ,   ( )  .  
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  (1,4,5- )  .;   

  – 1-   (1- ),  

  ( ), 2-   (2- ). 

    .  
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  1963  [Letham, 1963].      

     –   .  
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  (  G1  S,  G2   ) [ , 2004].  

     

 ( ).  

       

[Yabuta, Sumiki, 1938].       

  [Mac Millan, 1958].  
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  [ , 1995].  

       ,   
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      [Minocha, 1987].  
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     [Bonga, Durzan, 1982; 

Zaerr, Mapes, 1982],      
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  .    – 2,4-

  (2,4- )    

       in vitro.   

        

(  10-8  10-3 ).   2,4- , ,      
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         2,4-  [Amerson, 
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     ,   

     .  

       

,         

.  
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  .    

     .  

    ,    .  

        

   [Campbel, Durzan, 1976; Winton, Varhagen, 1977; 

Arnold, Eriksson, 1979].      
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   [Lelu, et al., 1994a; Malabadi, Van Staden, 

2005].      

  , 6-  (6- )  . 

3.          

       

 in vitro [Zaerr, Mapes, 1982].     

      ,   

       

      [Stuard, 

Cathey, 1961; Minocha, 1987]. 

4. ,   ,     

      [Altman, Goren, 



1971; Ammirato, 1983; Jansson, Bornman, 1983].   

       ,   
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       .  ,  

          

    [Lelu et al., 1994a]. 

5.      ,  ,  

           

    [Minocha, 1987],   

 [Romani, 1987]. 

6.      ,     
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    ,    ,  

      ,  

        

   ,    ,   

  ,     ,      

     in vitro.  

 

 

 

 

 

 

 

 

 

 



1.7      , ,  

я      . 

               

       

   ,   , 

   ,  , , 
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. 

     ,  

  0,5%  ,    

 - ,   96%   

  5 ,  10%    

  5-10 ,     

 .  

   ,     

 .    5  [   

, 2012].         50 

. 
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      in vitro   

  ,      

-  ,    ,  

       in vitro.   

       

      Picea obovata 

      - 0,1 / , 

 - 0,4 / ,  - 1 / , L-  -0,5 

/ ,   - 30 / ,  – 7 / .   DCR   - 0,02 

/ ,  - 0,3 / , -0,5 / , L-  -0,5 / ,  

 - 30 / ,  – 7 / .      

  (2,4 ) - 2 /    (6- ) - 1 / . ( . 

 2). Ph      5,7 ± 0,1. 
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      .  

     5 ,  

    2 .  
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