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tions in Russia and neighboring countries, and specimens taken from the laboratory collection of t-complex 
mice belonging to Mammals Microevolution Laboratory of SIEE RAS. These results showed the factors that 
influence the frequency of t-haplotypes in wild populations of mice spreading in different ecological condi-
tions and the study of t-haplotype frequencies in urban populations, also populations of mice exposed to ra-
diation in the CHAS. These results will progress in addressing one of the most interesting and important 
problems in the biological indication of environmental conditions of the environment (ecological genetics). 
Key words: t-complex model of Mus musculus, complementional analysis, cytogenetic analysis, ecological 
indication. 
 
 
 

 . .,  . .  
       . . .  -

     
 , 660036, , , 50/28, e-mail: tss@ksc.krasn.ru 

 
       

-         
  

 
     -

     – 
Pinus sylvestris L. f. (var.) sulfuranthera Kozubow – 

  Pinus sylvestris L. f. (var.) 
erythrantera Sanio – ,  -

       -
   [9]. ,   

   -
    

[4],      -
     

. ,  -
     -

    , 
     , 

    -
 ,     -

  [6, 11, 12]. ,  -
    

   , -
,   ,  

     -
  [1, 2, 8].   

    
   ,  -

      -
,  .    
   -

    
  ,   

   ,  -
  –  ,  -

,   ,  
    . 

 
   

 .  
  -    

    . -
    

 (     
 -   ) 

  :  -
 V    (  )  

   (« -
», « », « », « -

 »);  -
  -  I-II 

      
 .   -

     -
     

 29 ± 3.0%,    
  – 7 ± 1.1%.  

  . 
    -

   . -
    

1% -     4-6 , -
   ,  

-   (3:1).  
 1% -    

  4% -   
   10-15 .   -

 « » , -
  .  -

     -
 Axiostar plus (Carl Zeiss),   



 73 

   
AxioVision.    -

   .  -
    ,  -

     -
     

(  ×90).    -
:     

 ( La, );   (La, 
);   (Lr, %), -
  (Ic, %);   -

 (sc).   -
     . .   

. .  (1986).  
   

.    -
   BioRad Smartspec 

Plus    «    
», . . 1.  

.      -
   40   40    

 Binder.    
   150  (0.15 ) -

 ,   , -
    , -

  1.5     
 Eppendorf,   . 

     [7]. 2. 
 .    100  

 .   
       40 

.  1000 ./ .  40   -
    (2-3 ). 3. -

  . 100  -
     -

     -
 BioRad (    220  

 1100 ),   -
 .    :  = 

*10/   /1000,   – -
    

( 260/ 280), 10 –    
1  (  100 ), 1000 –  -

      -
.  

 
   

    -
,      

,    
  ,  24  (2n 

= 24).     -
 –   ,  -

      -
   (2n = 36, 2n = 48). 

    -
     -
 1.52%,    – 

2.09%.     -
      

 6.02%,   –  -
 2.52%. ,    

    -
      -

,     –  -
. 

    22 -
     

,  29 –    
,  25 –    

,  19 –    -
.     -

  13  -
   , 14  -

   , 15  
     10 -

    ,  -

     -
     -

  ± 1 .     -
    340-400 , 

    – 380-440 
,    

   – 320-380 . 
    

      -
  371.3 ± 4.22 ,  -
  – 402.1 ± 4.49 .  -

     -
     
 342.8 ± 4.71 ,   
 – 350.4 ± 5.48 .  -

 ,     
     -

 ,   ,    
   [10].  

   ,     -
     

   ,  -
  .  

    
      

 ,   -
     

 ,   9   
 (I-IX) ,  

 3    -



 74 

 (I-XII) .   
   . -

   -
    , 

     , 
  .   -

      

    . 
    

      
      -

,      -
. 

 
.    -     
      

  
 

  
 

  
 

 
 

±mx,  CV, % ±mx, % CV, % ±mx, % CV, % 
 (  ) 

I- IX 16.6±0.11 10.6 4.4±0.03 10.2 47.9±0.13 4.0 
X 13.4±0.24 9.1 3.6±0.06 8.9 45.2±0.44 4.9 
XI 12.3±0.28 11.5 3.3±0.07 11.2 42.3±0.49 5.9 
XII 10.7±0.18 8.8 2.9±0.05 8.3 41.4±0.45 5.5 

 (  ) 
I – IX 17.9±0.12 10.6 4.5±0.03 9.6 47.8±0.12 4.1 

X 14.4±0.24 9.0 3.6±0.06 8.3 46.0±0.51 5.8 
XI 13.2±0.24 9.7 3.3±0.05 8.5 45.1±0.39 4.6 
XII 12.0±0.23 10.0 3.0±0.05 9.7 41.6±0.51 6.4 

 (  ) 
I- IX 15.3±0.09 10.2 4.4±0.02 8.9 48.0±0.11 3.7 

X 12.6±0.21 9.0 3.7±0.05 7.0 47.0±0.33 3.8 
XI 11.7±0.24 11.4 3.4±0.07 11.2 43.5±0.47 5.9 
XII 9.8±0.16 9.0 2.9±0.04 8.3 41.6±0.42 5.6 

 (  ) 
I- IX 15.6±0.12 10.8 4.5±0.03 9.6 48.1±0.12 3.3 

X 12.7±0.26 9.1 3.6±0.05 6.4 45.8±0.39 3.8 
XI 11.8±0.27 10.2 3.4±0.07 8.8 43.2±0.60 6.3 
XII 10.1±0.23 10.1 2.9±0.06 9.3 41.9±0.49 5.2 
 

    -
     -

  ,   -
   . 

     -
     -

   sc = 45.9 ± 1.28%, sc = 
56.4 ± 0.72% , sc = 64.7 ± 0.74%   -

, , II, III, IV  ,  
  –   -

   sc = 35.3 ± 0.81%, sc = 44.0 ± 
2.08%, sc = 56.2 ± 0.53%, sc = 62.8 ± 0.57%  

 , , I, II, III, IV  
.     

     
     sc = 

35.5 ± 2.49%, sc = 57.5 ± 0.37%, sc = 62.9 ± 0.55% 
  , , I, III, IV  

,       
 sc = 56.7 ± 1.74%   -

  sc = 62.5 ± 1.52%    V  
.     -

      -
 sc = 32.9 ± 2.04%, sc = 57.5 ± 0.48%, sc = 

63.7 ± 0.54%   , -
, I, III, IV  ,    -
   sc = 72.9 ± 2.08%   

  63.6 ± 1.33%    V  
.  

,    
   , -

   ,   -
  .    -

     
   -

      -
.      -

. ,    I  -
     

 ,   – 



 75 

  . V   , 
      

,    -
    -

       – 
  .   ,  -

     « -
» ,  -
    
   ,  

  ,   
  [   ., 2010].  

   -
   32     
   ,    

     -
     -

. ,     
« »    -

 13.0 ± 0.10 /    -
 ( . . .),   – 13.2 ± 

0.14 /  . . .,   «  » – 
13.4 ± 0.10 /  . . .  13.5 ± 0.17 /  . . ., -

.  -
     -

     -
     . 

  (CV)   
  « »   

  2.2%,   – 
3.1%,   «  » – 2.0%  3.5%, 

.   
,  ,   , -

      -
     -

  ,  

    [5]. 
 ,   

,    -
     , -

   ,    -
  .   

 ( )   
      

     .  
    -

     
    -

 (    , 
 ,  ). -

,     -
       

–    -
      -
    

  .   
 ,    -

  ,   
,    , 

    .  
    

       -
    -

   I  V  . -
,     

    -
    

  , 
   -

    -
   . 

 
         30 «  -

:     »    -
    69. 
 

 
1.  . .,  . .,  . .       

   // . – 1997. – 4. – . 80–85. 
2.  . .         

 : . … . .- . .: 06.03.01;    . – 
, 1979. – 16 . 

3.  . .,  . .      // . . – 1983. – . 71,  4. – . 
550–553. 

4.  . .      // . . – 1962. –  2. – . 276–
280.  

5.  . .        //   -
 . – 2011. – . 12. – . 7–14. 

6.  . .        : -
      //   . – 2012. – . XXX,  1-2. – . 140–

144. 



 76 

7.  . .,  . .,  . .  -  . – .: , 
2007. – 176 . 

8.  . .,  . .,  . .     -  -
  Pinus sylvestris       (  ) // -

 . – 2011. – . 96,  3. – . 367–376. 
9.  . .  . – .: , 1964. – 190 . 
10.  . .,  . .        -

    // . – 1991. –  3. – . 34–43.  
11.  . .,  . .,  . .        

 // . – 2004. –  6. – . 1–5. 
12.  . .    . – : , 1980. – 183 . 
 
SEDEL’NIKOVA T.S., PIMENOV A.V. 
Sukachev Institute of Forest SB RAS 
Russia, 660036, Krasnoyarsk, kademgorodok, 50/28, e-mail: tss@ksc.krasn.ru 

 
KARYOLOGICAL INVESTIGATION AND ANALYSIS OF DNA CONTENT OF RED-AND YEL-
LOW-COLORED MALE CONES FORMS OF SCOTS PINE IN BOG AND DRY VALLEYS 
ECOTOPES  
Aims. The comparative study of red- and yellow-colored male cones forms of Scots pine growing in bog and 
dry valleys ecotopes by karyological parameters and DNA content was conducted. Methods. The follow 
chromosomal parameters were determined: absolute length of chromosomes, total length of the diploid com-
plement of chromosomes, relative length of chromosomes, centromeric index, localization of secondary con-
striction. Evaluation of DNA content was carried out in spectrophotometer BioRad Smartspec Plus by the 
standard technique (Padutov et al., 2007). Results. Red- and yellow-colored male cones forms of Scots pine 
have differences in length of chromosomes, localization of secondary constrictions, and DNA content both in 
bog and dry valleys ecotopes. Conclusions. Red- and yellow-colored male cones forms of Scots pine are 
components of intraspecific diversity, possessing different adaptive advantages in bog and dry valleys 
ecotopes. 
Key words: Pinus sylvestris, intraspecific forms, karyotype, DNA content. 
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