
   
  

  
«   » 

 
     

 

     
 

 
 

 
  

                        . .  
                         ,  

«_____»         _________ 2020 . 
 

 
  

 
 -    Pinus sylvestris, 

_____      _____ 
 

 
06.04.01 « » 

    

 
06.04.01.02 «  » 

     

 
 
 

  ------------ 
,  

. -  .  
,   

. .  
,  

 ------------ 
,  

 . .  
,  

 ------------ 
,  

, . . . 
,   

. .  
,  

 
 
 

 2020 



 

 

 
 
 

 ................................................................................................................. 3 

 .............................................................................................................. 4 

1   ........................................................................................ 6 

1.1        ............... 9 

1.2    ................................................... 16 

1.3   ................................................................................. 19 

1.4       ............ 21 

2     ............................................... 22 

2.1       ........ 22 

2.2    ........................................................................................ 24 

2.3       ................................... 28 

2.4   ....................................................................................... 30 

2.5     ......................................................... 32 

2.6      DPL00 ........................ 36 

2.7    ............................................................. 37 

       38-46,  
  60-72    ,  

       
   . .................................................................... 38 

 .................................................................................................. 39 

  : ....................................... 40 

  .............................................................................................. 51 

 

 
 
 
 
 
 
 



 

 

 

 

     «  -

   Pinus sylvestris,    

 »  69   , 1 , 

23 , 1 , 106 . 

 ,  , , 

,  , ,  

 , -  ,  

. 

 :  .  :  

-     (Pinus sylvestris L.), 

      

. : 

     (Pinus sylvestris L.), 

    ; 

   -  ; 

  -  ; 

      

. 

  ё       

 (Pinus sylvestris L.),      

 ,   . 

  



 

 

 

 

          

,         

.        , -

,     (Bindi, Olesen, 2011; 

Dulamsuren et al., 2013; Peltonen-Sainio et al., 2016; Booth, 2017).  

     

,        

     . (Easterling et al., 2000; 

Rosenzweig et al., 2002, 2014; , , 2006; Davi et al., 2006; 

, 2011; , 2011; , 2011; Mueller, Seneviratne, 2012; 

Sun, Liu, 2014; Porter et al., 2014; Yadav et al., 2015; Balducci et al., 2016; Lyu et 

al., 2017; Ren et al., 2018).       , 

   ,      

,       

(  300 )      .  

 ,        

      ,   

  , ,   

   ,       

   ,  : ,  

,  ,     

(   ., 2000; , , 2009; Dendroclimatology…, 2011; 

  ., 2013).      

,       ,  

       , 

          

        

 (   ., 1999, 2001 , 2001 ; , , 2006; 



 

 

, , 2008; Knorre et al., 2010;   ., 2011;  

 ., 2013; , , 2015).  

   ,      

 -     (Pinus 

),       

. 

  :  

     (Pinus sylvestris L.), 

    ; 

   -  ; 

  -  ; 

      

. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

  

 

        

  ,     ,  

  ,    (Glock, 1941,1955; Studhalter, 1955). 

      

    ,     

    , , . 

 ,        

-     .   

      

      ( , 

2012),  ,      

     .  

      -  

   . ,    

        

( , 2000). 

 ,     ,   

    (Erlandsson, 1936; Ording, 1941; Eidem, 1942-

1943, 1953, 1955; Hustich, 1944, 1956; Hustich, Jones 1947; Mikola, 1950, 1952, 

1956)   (Walter,1940; Huber, 1941, 1948, 1952, 1954; Huber, 

Holdheide, 1942; Huber, Jazewitsch, 1952, 1956, 1958; Brehme, 1951; Muller-Stoll, 

1951; Jazewitsch, 1952, 1953),    ё    (Lowther, 1949; 

Salisbury, Jane, 1940; Schove, 1950, 1954, 1959; Dobbs, 1951, 1952, 1953).  

        

,        ( , 

1904, 1913, 1936; , 1934; m , 1940; , 1951, 1952, 1958; 

, , , 1953; , 1954; , 1959; 

, 1959).  



 

 

 ,    -  

,      (  

,  ,     ,  

  ),      

  .      

      

,      ,   

         

  ( , 2010).     

   ,     

       

( , 1986; Panushkina, 1996; , , 2010; , 2010; 

, 2011;   ., 2013; , 2014).   

     (     

)     ,  ,  

  –      

 - ,        

  ( , 2010).  

,       , 

       

   ,    

 ,  ,   

     .  

  ,     

       

       

    .  

        ,  

  , ,    ,   

 .      



 

 

,       

       

,         

 ,    ,   

   ( , , 2012; , 

2012).   ,   

 ,   ,   

 –        

 -  . 

       –  

      ,  

    .  

 -     

, , ,   . ,  

     , 

     

      ( , 2010). 

      

 : 

1.       (  ) 

    ,    , 

   ; 

2.        

       ( , 2011); 

3.      

   .     

  ,  ,    

      ,     

; 



 

 

4.        , 

      ; 

5.       

   .    – 

       , 

        

      . 

       

     ; 

6.       

       , 

      ,   

 ,    

    .       

   ,      

      ( , 1985). 

7.     -  , 

        

   ,     .  , 

      , 

    ( , 2009). 
 

1.1  я      

 

   ,     

,        

  ( , 2009).     

   ,      

.        

        .  



 

 

«  »  1682.     : 

«             

 .       

,      .     

 ,    ». ,   

.      ,        

 .        , 

     -  ,   

 ,     ,  

 ,  ,      

. ,      ,  

    ,      

.      ,  

,  ,      

(   ),       

    ,      (  

    ),      

  ( , 1979). 

      

      ,  

     , , , 

   ,     ,   

      

  ,      

      

.      ( ,  , 

   )     , 

   ,  ,    

,         



 

 

(       ,  

),   (    ,  ё 

 ),   , 

,       

  .      : 

  ,    , 

    ,   

     . 

    ,    

     .  

  :    

    ,     

  ( , 1985). 

   ,      

    ,      

 :    , 

       ,  

    ;  ё       

  ё    ,    ё    

 ,       

;      

      ;     

,   ,    

, ,  ,    ,    ,  

 ,     ,  

     (Wilson et al, 1966). 

    ,    

 ,    ё  

      .   

 ,      ,    



 

 

     .   

        

  ,       

  ( , 2015). 

   ,    : 

        

 ,     

  ( , 2011). 

       

   ,  ,  

   90%  ё  .    

    ,    

 ,      

  .    . 

       

  ,     

,         

),  -  ( ).     

( )     ,   ( -

, 1954). 

  (     )  

 – ё   ,  ,  

      ,    

 .  ,     

      .   

 ,    ,  

  ,     

,      /  .  

   ,  ё   –  

    . 



 

 

       , 

 :       

 .   ,  ,  

      . 

 ,       

    .     

    40    , 20   ; 

  – 30 ,   3 .  

      –  

      52 ,  

 22 ;     – 30 

;   2,6 .  

       

  ё  ,       

,      ,      

    .      

    .  

 ,      

  –    ,   

 .       

 .        

     ( , 1979). 

  ,     , 

     ,  , 

  .     – 8-10%.  

        ,   

  .     

   ,    

   ,   



 

 

        

     ,     

 ( , 1979). 

          

 – ,  .    

      ,     

:   ,    . 

     ,   

    ,     

      ,  

    .     

     ,  .  

 ,   ,     

,        . 

       

 ,          

 .        

,    .    ,  

         

  ( , 1979). 

       

   ,    

    ,     3    

,         

 .    (     

)      , 

  ,      

   .     

      ,   

,   3-4 .  



 

 

       

 ,     .  

          

    .       

      

  ,     , 

     (Kutscha et al., 1975;   ., 1985; 

         

,    2-4  .     

  ,     

,          .  

  ,     

   ,     

  .   ,    

 ,    ( ,  

   )     .  

   ,     

       . ё   

  ,    ,    

      .  

    ,  

   +    ,    

  ,   ё .  

  ,  ,     

 , ,  ,   

 ,      

  .       

  .     

   ,       



 

 

 .        

 ,         

.        

,  ё      ,  

  ,    , 

     ( , 1979). 

 

1.2    

 

   ,    ,  , 

   ,      

    ,  , 

 " ",       

         

    ,    

      . 

   ,   : 

  :     

   ,   .   

     ,   ё    

 ,  -        ё. 

  ,     

  ,         

 ,    -  ; 

    :    

 ,     

 ,       

  ,    

  ; 



 

 

 :      

      .    

,         ,  

        

.    « », 

     ё .  

       

,        ,   

   ,      . 

     « ».  

  ,        

  ; 

  : ,   

     ,   

      .  

         

  ,    - .      

        

.      ,     

       . 

      

         

         

 -  ,    

         

 ; 

 :      

  (  ,  ),   

   ,   -



 

 

        

    ; 

  ( ):    

,        

     ,    

  .      

 -      

   (Myglan, 2012) 

  : 

    -  

 (    ) (  …, 2015); 

       

  ,   ,      

( , 2012); 

       

(    ) ( , 2012; Myglan, 2012); 

       

       

   ; 

       

,         ( , 2012). 

  : 

       , 

      

( ,  1986); 

        

        

; 



 

 

            

           

-  ; 

        

.  

       

 :       

   ,     ,  

        . 

        

    ( , 2011). 

 

1.3   

 

     ,    ,  

   ,    

       .  

      

 ,     

,          , 

     .  

  ,     , 

  «  »,     

  ,    . 

  ( . 1),     

   ,     , 

         

 .         

,         



 

 

      

 ( , 2011). 

 

 

 1 –     ,  1980  

( , 2011) 

 

  ,   , 

,  .   ,   

    .  

 ,    ,   

    . 

 ,      

   .     

,       

 ,        

     . 

,     ,    

 .        



 

 

, -  ,    

,     ( , 2011). 

 

1.4      я 

 

      

 ,       

 .  ,     

      ,  

       ( , 2011): 

1.       

,    . 

2.      

.         

   : ,   .  

3.       

    (   ., 2000). 

4.     ,    

     .   

     : ( )   

  , ( )   

 -  . 

5.    ,   

    -   ( , 

2011). 

 
 
 
 
 
 



 

 

     

 

       
 

  —    , 

    ,   ,  

   .     19 000 

²,   — 210 ,  — 100 .  —  

  ;    : , 

,  — .   240  600— 700    

.        

    ё   : -

   , -   ,   

 ( -   - )  , 

        

 ( , 1986). 

     -   

       , 

      ,    

 ( , 1956).    - , 

,   —  ;    

   —18°,   +21,1° ( . 2);   

  160 ;        

300    ( . 3).  ё ,  ё  (   .). 

 



 

 

 

 2 –        

 

 

 

 3 – ,     

  

   

       

,      , 

  ,    

 .         

  ,   ,  

  ,     

      . 



 

 

2.2    

 

     -   

    (Pinus Sylvestris L., 1753), 

        

.  

Pinus Sylvestris L.    Pinaceae,  Pinopsida, 

 Pinophyta,    ё ,    

25—40     0,5—1,2 .      

      –  

   ,   

  500 ,      ,  

         , 

        ,   

    , ,  . ( , 1975; 

, , 2002) 

  ,        

  1600    ,  ,    

    ,   

      ,  

        

   40° , ( , ,  ., 1986)    

,      

 1.0-1.6,      350-450   ,  

     1200° .     

    - ,   

     ,       

 . ё      

      ,   



 

 

    ,    

 ,     . 

  ,        

   ,   

 .  

   – ,    ё , 

    . , , 

     (  3  4),   

  ,     

   ё ,    

  (  6  7),       

   – .      ( ) (  3 

 5)       , ,  

   1,     ,    

  . 

 

 

 3 –      1 

 ( ),     ,  

53°43'15.39" , 91°46'28.07" ,  1:100000 



 

 

 

 4 –    ,   (  ) 

 

 

 5 –     ( ),   , 

    ,  53°43'17.95" , 

91°46'34.18"  (  ) 



 

 

 
 6 –      

,   -  ,  

52°52'42.38" , 91°25'3.84" ,  1:100000 

 

 

 7 –     (  ) 



 

 

      

 

       

  «Haglof» ( . 8). 

 

 

 8 –   («Haglof», ) 1 –   

, 2 –       , 3 – - , 4 – 

, 5 –   

 

  ,     

     , 

  ,   , ,   

 .     

 ,       , 

    (  , ) – 



 

 

   ,      

 .      1,3 

,          

. 

 ,    ,     

     ( . 9),    

,     ,    

 ,      4,   

 ,   ,   , 

,   ,       

( . 10).    ,     

( ,   ),      

    ,     

   .     

 ,   (   ,   

  )   . 

 

 9 –     (  ) 



 

 

 

 10 –   ,    ,  

   (  ) 

 

        15 , 

      45 ,     

 ,     

        

  . 

 

   

 

        

    –     , 

       1 ,   4 ,  

 ,    ( . 11).  

       

,   :     

      ,      

    ,   

    .    

   ё     

    .  



 

 

 ,      ,   

  .     

     ,    

       .  

  ,     

,         

   ( . 11).     

« ».      ,    

 .  

 

 

 11 –    ( ),  

,      . .    

( ) (  ) 

 

        

,      ,  

    , ,   

,        

.     ё  ,  

      –   

    ,     

 . 



 

 

       

 ,    -    

   , ,   ,  

   .    

    № 21  № 24  Swann-

Morton/Paragon,     .   

      ,   

        

 ,        

       ( , , 

1986).      ,  

          

.  

 

    

 

   -   

  -   

«LINTAB-5» (   ),       

,     ,   

     

  «TsapWin».  

,      2020 ,    

LINTAB-5  .    ,   

         

    HP,  LaserJet MFP 135r,  

   600 600   .  

ё       «LINTAB-5»,   , 

       

     ( , 2008).   



 

 

       

 ,        

 ( , 2016).       

         

– ,      (10-15 ),   

    ,    

  600x600 dpi,     

BMP (  12).  



 

 

 

 12 –       « », 

     HP Laser MFP 135r 



 

 

       

       

.       -  

  «CooRecorder»  9.4 ( . 13), 

      

 .       

:      80 

 ,     dpi,   

   30       

.   ,     CooRecoder 9.4 

      ,    

.  



 

 

 

 13 –      

  CooRecorder v9.4 

 

     DPL00 

 

       

 .pos   .rwl   -   

CDendro,     CooRecoder.  

     



 

 

 DPL00 (Holmes, 1983, 1998),    

,     

    .  

     DPL00: 

1.  TsapX,      

,      

   ,  - .  

2.   COFECHA12K    

   ,   

   . 

3.  ARSTAN      

    . 

4.  FMT  YUX,      

  ,        

 ,       

 Microsoft Office. 

 

я    
 

,      DPL00, 

 :        

  ,     , 

        

 .      ё  

  .    

 .  

 



 

 

       38-

46,   60-72    ,  

       

   . 



 

 

 

 

1.       41   

 (Pinus sylvestris L.),    

 .     

  ,    5  

 (II-VI). 

2.   ,   

    -

 .    

    600 600   .  

3.      DPL00   

   ,    

  ,    , 

  . 

4.        

  ,   ,  

   .    

      ,   

     .  

5.   ,    50 ,   

  ,  2014-2015 ,   

     . 
 

 

 

 

 

 



 

 

  : 
 
1. , . .      

       / . . , . . 

 // . – 2008. – № 3. – . 173-180. 

2. , . .  . – . : -  , 1956. – 128 . 

3. , . .      

        / . 

. , . . , . . , . .  //   

 . – 2001 . – № 4. – . 49-54. 

4. , . .     

   ,      

  / . . , . . , . . , . .  

//   . – 1999. – . 368. – № 3. – . 400-403. 

5. , . .    

      / . . , . . , . 

.  //    . – 2001 . – № 1. – . 73-78. 

6.  . .,  . .   -  

        

 //  .  . 2015. №6 (348) 

7. , . .     

        

  / . .  [  .] // – , 2010. - №3 - . 159-

166. 

8. , . .     

 / . . , . . , . . , . . . – 

: .  , 1985. – 100 . 

9. , . .     

   / . . , . . , . . 



 

 

, . . , . . , . . , . . , . . 

 //   . – 2013. – . 453. – № 6. – . 1-5 

10.  . .      

      //     

.  . – 1954. – . 9. – . 210-329. 

11. , . . [  .]    

      -     

« » / . .  [  .] // Journal of Siberian Federal University. – 

, 2010. - №3. – . 18-29. 

12.     :  

/ . .  [  .] ; . . . .  ;   ,  

. – , 1985. – 101 . 

13.  . .,  . .,  . .   

      // : -  

 . – 1953. 

14.      

 (    ) [ ] :  . ... 

-  .  : 03.02.08 :  28.10.2011 / . .  ; . . 

. . ; . . , -   . . . . - 

, 2011. - 40 . , . ., , . ., , . . 

15.  . .       

      // . . – 

1959. – . 44. – №. 2. – . 162-176. 

16. , . .     

   / . .  // . – 2011. – № 

3. – . 191-196. 

17. , . .         

   / . .  //  

. – 2011. – . 17. – № 1(46). – . 5-13 



 

 

18.  . .    

 //  . – 1959. – №. 1. – . 21. 

19.  . .     

       //  

. . – 1934. – №. 1. – . 75. 

20.  . .  -   

. – . . - , 1975. 

21.  . .,  . .   

 . :« », 707 . – 2002. 

22.  . .      (  

    ) //   

 - . – 1940. – . 19. – №. 1. 

23. , . ., , . .     

        « - » / 

. . , . .  // . .  (Terra Humana). – 

2011. -№1. – .239-243. 

24. , . .       

     -  

 / . . , . , . . , . .  // . – 

2011. – № 1. – . 28-37. 

25. , . .       

  -   / . . , . .  // . . 

 . – 2006. – № 5. – . 92-100. 

26. , . .      

     / . . 

, . . , . .  //   

 . – 2013. – . 1. – № 3(79). – . 134-137. 

27. , . . [  .]     

      / . . 



 

 

 [  .] //    . – 

2013. - №3. – . 134-137. 

28. , . .      

 : .  [ ] / . . .- : 

, 2008.- 20 . 

29. , . .     2010 .  

          

.     / . .  //  

  . – 2011. – . 47. – № 6. – . 709-709. 

30. , . . [  .]  -   

         1500  

/ . .  [  .] //    . – 2012. -  №3. - . 22–

30. 

31. , . ., , . .   6000-

        . / 

. .   .   // Journal of Siberian Federal University. – 

, 2012. - №5. – . 70-88. 

32.  . .,  . .   

      

 //    . – 2016. – №. 46. 

33.  . .      . – 

: , 1986. 

34.  . .       

    //Հ  ԳԱ Զեկո ե . – 1951. – . 13. – 

№. 3. – . 75-80. 

35.  . .       

       // .  . – 

1952. – . 84. – №. 1. – . 169-171. 



 

 

36.  . .        

    // . . – 1958. – . 43. – №. 12. – . 

1709-1712. 

37. , . . -   

  -     

  / . . , . .  //  . . – 

2015. – . 8. – №. 4. – . 394-409. 

38. , . .     

       

    / . .  //   

 . – 2014. - №1. – .78-83. 

39.       (  

        

  ) [  ]: VIP-studio –  

«  » /  «    » - 2015, 

№07-08. –  : http://www.vipstd.ru/nauteh/index.php/ru/ 

40. , . .   -  

  -   / . .  //  

  . – , 2012. - № 2. - . 138-

141. 

41.  . .,  . .    

         

   //    

.  . – 2012. – №. 3. 

42. , . .     

 :  / . . . – : , 2010. -  335 . 

43. , . .     

   : . … -  .  : 03.00.02 

/   . - , 2009. - 506c. 



 

 

44. , . . [  .]   

         

   . / . .  [  .] //   

 . – , 2009. - №2. – . 80-85. 

45.  . .,  . .,  . .  

  . 2-  ., .   // .:  

. – 1989. 

46. , . .  (  -  

): -   / . . . – :  

, 2011. – 33 . 

47.  . .       

      //       

. – 1913. – . 10. – №. 47. 

48.  . .         

    //  . – 1904. – №. 5. – . 858. 

49.  . .        

    // .  .- . .- . XXIV.- .: .-

.  . – 1936. – . 117-123. 

50.  . .,  . .     

   //   . – 

1986. – . 68-71. 

51. , . .   / . .   // 

: , 1979. – 190 . 

52. , . .  .  I.  

.    -  : 

  / . . , . . , . . , 

. . , . . , . . , . .  –  

: , 2000. – 80 . 

53. , . .       / 

. .  // : , 1986. – 136 . 



 

 

54. , . .      

   XX  / . . , . .  //   

 .    . – 2006. – . 42. – № 2. – . 157-

166. 

55. - , . .     

  / . . -  //  : -   

, 1954. – 337 . 

56. Balducci, L. Compensatory mechanisms mitigate the effect of warming 

and drought on wood formation / L. Balducci, H. E. Cuny, C. B. Rathgeber, A. 

Deslauriers, A. Giovannelli, S. Rossi // Plant, Cell & Environment. – 2016. – Vol. 

39. – No. 6. – . 1338-1352. 

57. Bindi, M. The responses of agriculture in Europe to climate change / 

M. Bindi, J. E. Olesen // Regional Environmental Change. –2011. – Vol. 11. – No. 

1. – . 151-158 

58. Booth, T.H. Assessing species climatic requirements beyond the 

realized niche: some lessons mainly from tree species distribution modeling / T. H. 

Booth // Climatic Change. – 2017. – Vol. 145. – No. 3-4. – . 259-271. 

59. Brehme K. Jahrringchronologische und-klimatologische 

Untersuchungen an Hochgebirgslärchen des Berchtesgadener Landes : . – Verlag 

nicht ermittelbar, 1951. 

60. Davi N. K. Extension of drought records for central Asia using tree 

rings: westcentral Mongolia / N. K. Davi, G. C. Jacoby, A. E. Curtis, N. Baatarbileg 

// Journal of Climate. – 2006. – Vol. 19 – No. 2. – P. 288-299. 

61. Dendroclimatology: Progress and Prospects / Eds. M. K. Hughes, H. F. 

Diaz, T. W. Swetnam. – Springer Verlag, 2011. – 368 p. 

62. Dobbs C. G. A study of growth rings in trees //Forestry: An 

International Journal of Forest Research. – 1953. – . 26. – №. 2. – . 97-110. 

63. Dobbs C. G. A STUDY OF GROWTH RINGS IN TREES: PART I. 

Review and Discussion of Recent Work //Forestry: An International Journal of 

Forest Research. – 1951. – . 24. – №. 1. – . 22-35. 



 

 

64. Dobbs C. G. A STUDY OF GROWTH RINGS IN TREES: PART II. 

A Ring Pattern in European Larch //Forestry: An International Journal of Forest 

Research. – 1952. – . 25. – №. 2. – . 104-125. 

65. Dulamsuren, C. Response of tree-ring width to climate warming and 

selective logging in larch forests of the Mongolian Altai / C. Dulamsuren, M. 

Khishigjargal, C. Leuschner, M. Hauck // Journal of Plant Ecology. – 2013. – Vol. 

7. – No. 1. – P. 24-38. 

66. Easterling, D. R. Climate extremes: observations, modeling, and 

impacts / D. R. Easterling, G. A. Meehl, C. Parmesan, S. A. Changnon, T. R. Karl, 

L. O. Mearns // Science. – 2000. – Vol. 289. – No. 5487. – P. 2068-2074. 

67. Eidem P. Badstua fra Istad i Slidre: en dendrokronologisk tidfesting. – 

1955. 

68. Eidem P. Om svingninger i tykkelsestilveksten hos gran (Picea abies) 

og furu (Pinus silvestris) i Trøndelag : . – Grieg, 1953. 

69. Erlandsson S. Dendrochronological studies, report 23 //Stockholms 

Högskolas Geokronological Institute, Uppsala. – 1936. 

70. Google  [  ]. –   : 

https://www.google.ru/maps (  : 28.07.19). 

71. Gregory R. A., Wilson B. F. A comparison of cambial activity of white 

spruce in Alaska and New England //Canadian Journal of Botany. – 1968. – . 46. 

– №. 6. – . 733-734. 

72. Holmes, R. L. Computer-assisted quality control in tree-ring dating and 

measurement / R. L. Holmes // Tree-Ring Bulletin. – 1983. – No. 43. – P. 68-78. 

73. Holmes, R. L. Dendrochronology Program Library – Users Manual 

[  ] / R. L. Holmes. – Tucson : Laboratory of Tree-Ring 

Research, University of Arizona. – Updated September 1998 

74. Huber B., Holdheide W. Jahrringchronologische Untersuchungen an 

Hölzern der bronzezeitlichen Wasserburg Buchau am Federsee //Berichte der 

Deutschen Botanischen Gesellschaft. – 1942. – . 60. – №. 5. – . 261-83. 

https://www.google.ru/maps


 

 

75. Huber B., Jazewitsch W. Jahrringuntersuchungen an Pfahlbauhölzern 

//Flora oder Allgemeine Botanische Zeitung. – 1958. – . 146. – №. 3. – . 445-471. 

76. Huber B., von Jazewitsch W. Tree-ring studies of the forestry-botany 

institutes of Tharandt and Munich. – 1956. 

77. Hustich I. Correlation of the Tree-ring Chronologies of Alaska, 

Labrador and Northern Europe. – Verlag nicht ermittelbar, 1956. 

78. Hustich I. The radial growth of the pine at the forest limit and its 

dependence on the climate. – Societas scientiarum fennica, 1945. 

79. Jones E. W. Comment on I. Hustich //Nature. – 1947. – . 160. – . 

479. 

80. Knorre, A. A. Twentieth century trends in tree ring stable isotopes 

(δ13  and δ18 ) of Larix sibirica under dry conditions in the forest steppe in Siberia 

/ A. A. Knorre, R. T. W. Siegwolf, M. Saurer, O. V. Sidorova, E. A. Vaganov, A. V. 

Kirdyanov // Journal of Geophysical Research: Biogeosciences. – 2010. Vol. 115. – 

No. G3. – Article 002. 

81. Kutscha N. P., Hyland F., Schwarzmann J. M. Certain seasonal changes 

in balsam fir cambium and its derivatives //Wood science and technology. – 1975. – 

. 9. – №. 3. – . 175-188. 

82. Lyu, S. Different responses of Korean pine (Pinus koraiensis) and 

Mongolia oak (Quercus mongolica) growth to recent climate warming in northeast 

China / S. Lyu, X. Wang, Y. Zhang, Z. Li // Dendrochronologia. – 2017. – No. 45. 

– P. 113-122. 

83. Mikola P. et al. On variations in tree growth and their significance to 

growth studies //Cammun. Inst. for. Fenn. – 1950. – . 38. – №. 5. 

84. Mikola P. Havumetsien viimeaikaisesta kehityksestä 

metsänrajaseudulla. – Metsätieteellinen tutkimuslaitos, 1952. 

85. Mikola P. Tree-ring research in Finland. – 1956. 

86. Mueller, B. Hot days induced by precipitation deficits at the global scale 

/ B. Mueller, S. I. Seneviratne // PNAS. – 2012. – Vol. 109. – No. 31. – P. 12398-

12403 



 

 

87. Müller-Stoll H. Vergleichende Untersuchungen über die Abhängigkeit 

der-Jahrringfolge von Holzart, Standort und Klima. – 1951. 

88. Myglan, V.S. and etc. A 2367- year tree-ring chronology for the Altai-

Sayan region (Mongun-Taiga Mountain Massif) / V.S. Myglanand etc. // 

Archaeology Ethnology & Anthropology of Eurasia. – 2012. - №40. – p. 76-83. 

89. Ording A. Studies on annual growth zones in spruce and pine //Rept. 

Norweg. Inst. Forestry. – 1941. – . 25. – . 7. 

90. Panushkina, Irina P. and etc. Spatial-temporal variation of radial tree 

growth in relation to climate in the north of Middle Siberia / Irina P. Panushkina and 

etc // Dendrochronologia. – 1996. - №14. - P. 115-126. 

91. Peltonen-Sainio, P. Rainfed crop production challenges under 

European highlatitude conditions / P. Peltonen-Sainio, L. Jauhiainen, T. Palosuo, K. 

Hakala, K. Ruosteenoja // Regional Environmental Change. – 2016. – Vol. 16. – No. 

5. – P. 1521-1533. 

92. Porter, J. R. Food security and food production systems / J. R. Porter, 

L. Xie, A. J. Challinor, K. Cochrane, S. M. Howden, M. M. Iqbal, D. B. Lobell, M. 

I. Travasso // IPCC. Climate Change 2014: Impacts, Adaptation, and Vulnerability. 

PartA: Global and Sectoral Aspects. – New York : Cambridge University Press, 

2014. – P. 485-533. 

93. Ren, P. Critical temperature and precipitation thresholds for the onset 

of xylogenesis of Juniperus przewalskii in a semi-arid area of the north-eastern 

Tibetan Plateau / P. Ren, S. Rossi, J. J. Camarero, A. M. Ellison, E. Liang, J. 

Peñuelas // Annals of Botany. – 2018. – Vol. 121. – No. 4. – P. 617-624. 

94. Rosenzweig, C. Assessing agricultural risks of climate change in the 

21st century in a global gridded crop model intercomparison / C. Rosenzweig, J. 

Elliott, D. Deryng, A. C. Ruane, C. Müller, A. Arneth, K. J. Boote, C. Folberth, M. 

Glotter, N. Khabarov, K. Neumann // PNAS. – 2014. – Vol. 111. – No. 9. – P. 3268-

3273. 

95. Rosenzweig, C. Increased crop damage in the US from excess 

precipitation under climate change / C. Rosenzweig, F. N. Tubiello, R. Goldberg, E. 



 

 

Mills, J. Bloomfield // Global Environmental Change. – 2002. – Vol. 12. – No. 3. – 

P. 197-202. 

96. Salisbury E. J., Jane F. W. Charcoals from Maiden Castle and their 

significance in relation to the vegetation and climatic conditions in prehistoric times 

//The Journal of Ecology. – 1940. – . 310-325. 

97. Schove D. J. Summer temperatures and tree-rings in North-Scandinavia 

AD 1461–1950 //Geografiska Annaler. – 1954. – . 36. – №. 1-2. – . 40-80. 

98. Schove D. J. Tree rings and summer temperatures AD 1501–1930 

//Scottish Geographical Magazine. – 1950. – . 66. – №. 1. – . 37-42. 

99. Schove D. J., Lowther A. W. G. Tree-rings and medieval archaeology 

//Medieval Archaeology. – 1957. – . 1. – №. 1. – . 78-95. 

100. Schweingruber, F. H. Tree-Ring: Basics and Applications of 

Dendrochronology / F. H.Schweingruber // Dordrecht: Reidel- 1988. – 276 p. 

101. Schweingruber, F. H. Tree-Rings and Environment. Dendroecology / 

F. H. Schweingruber // Berne; Stuttgart; Vienna: Paul Haupt: Birmensdorf, Swiss 

Federal Institute for Forest, Snow and Landscape Research - 1996. – 609 p. 

102. Skene K. G. M. Cytokinins in the xylem sap of grape vine canes: 

changes in activity during cold-storage //Planta. – 1972. – . 104. – №. 1. – . 89-

92. 

103. von Jazewitsch W. Beiträge zur Methodik der Jahrringchronologie 

//Holzforschung-International Journal of the Biology, Chemistry, Physics and 

Technology of Wood. – 1952. – . 6. – №. 3. – . 82-89. 

104. von Jazewitsch W. Jahrringchronologie der Spessart-Buchen 

//Forstwissenschaftliches Centralblatt. – 1953. – . 72. – №. 7-8. – . 234-247. 

105. Wilson B. F., Wodzicki T. J., Zahner R. Differentiation of cambial 

derivatives: proposed terminology. – 1966. 

106. Yadav, R. R. Tree-ring footprints of drought variability in last ~300 

years over Kumaun Himalaya, India and its relationship with crop productivity / R. 

R. Yadav, K. G. Misra, A. K. Yadava, B. S. Kotlia, S. Misra // Quaternary Science 

Reviews. – 2015. – No. 117. – P. 113-123. 



  
 



   
  

  
«   » 

 
      

 

      
 

 
 
 

Ю 
 

 . .  
,  

«  »   2020 . 
 
 

МА И КАЯ И АЦИЯ 
 

 -    Pinus sylvestris, 
        

 
 
 

06.04.01 « » 
    

 
 

06.04.01.02 «  » 
     

 
 
 
 
 

   
,  

. -  .  
,   

. .  
 

,  

  

,  

 . .  
 

,  

  
 

 

,  
, . . . 

 

,   
. .  

 

,  
 
 
 
 

 2020

 
   

 



 


