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 1.4 .  – 39.9 
2 ,  – 1.13,  10 .  

 Pleurosium schreberu, Dicranum 

undulatum,  – Polytrichum juniperum, Pol. piliferum (Hedw.).  

, ,  

, ,  (Ramischia 

secunda (L.) Garcke.), ,  (Geranium 

sylvaticum L.), . 

 320 ./ ,    

51% – .  – 10 ,  – 99  

 8–10 . 
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4–  (« »).  

 80-

 II .  – 456 ./ ,  

 – 7.8 .  – 21.1 2 ,  – 0.51. 

 

, .  

, , , 

, , .  

 – 5 :  0.8 

./ ,  50%.  

 – 20  10 ,  – 126  30  

. 

2–  ( »).  

120- , V  – 34  

5 ,  34-  2012 

.  

.  – 110 ./ ,  – 4.7 
2 ,  – 0.32.  

 49%, 

.  

 – 18%.  

,  30 , 

 47 ,  

, .  

 98 ./ ,  45% 

.  – 10 ,  – 15 , 

 2–3 . 
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 3. ,  

 

 

3.1. .  

, 

 ( )  

,  

. 

 ( )  

 

 

 

: 

1.  ( ) –  

,  

 ,  

. 

2.  –  

 ( )  

 

  

 [ , 1992]. 

3.  – , 

 

  

 [ , 1974, 1992].  

4.   –  

,  

  

 ( ) –  



50 

)  ( ) –  

 .  

 

3.2. . 

.  [1970 , , 1992, 2009; .],  

 

 ( , 

, , . .)  

,  

(« ») ,  

, .  

 

 

 [ , 1970 ; , 2004, 2009; , 

2009]. , .  [1970 , 1992, 2009; 

., 2014, 2017],  –  

-

,  

.  [1933] – .  [1956].  

,  

),  

 

,  

 « »  

 ( , , , , 

, . .).  

,  

,  

, 1925; , 1931; , 1954; , 1955; , 

, 1957; , , 1985; , 1992; .], 
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 –  ( )  

 ( ). 

 

,  

,  

 – , 

 

, 1965, 1992; , , 1985]. ,  

 « »  – , 

, -, -, - , –  

.  

,  

,  

 [ , 1965; ., 2012].  

,  

 

 [ , 

1992; ., 2000, ., ., 2015]: 1.  

. 2.  

 ( ): 1)  ( )  (  – 

»)  2)  ( )  (« »),  

, ,  50 . 3. , 

 

: 3  –  

 ( , , )  3  –  

 ( , , 

 50%  (  

 2.0 ).  
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-

 

 

 

 ( )  

, .  [ , 1974, 1992, 2009].  

, , ,  

 

 (  2.1) ,  

,  VI  – 

 V , 

, –  III  

 (  3.1). 

 

3.3. .  ( )  

 –  

 (  – « »),  

, ,  («  

»).  

 « »  (10 )  80–170-

,  (0.7–

0.9  0.3–0.5 )  0.5  0.7 . 

 9 ,  5  4  

. ,  

 

,  

 6  

) (  3.1).  
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 3.1 –  

.  – ,  –  

. 1 – ; 2 –  

.  – ,  – ,  – ,  – ,   

 – ,  – ,  –  [ ., 2004]. 
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 3.1 – . 
 

 

 

 ( . )  ( . ) 
    

       

 

80 
 

 
4– * 

6 
 

 
1– * 

170  
 

 
6– * 

4 
 

 
1– * 

135 
  

 
5– * 

10 
 

 
2– *   

5  
 

 
2– * 

  
34 

 
 

3– *   
9 

 
 

3– * 

      
18 

 
 

4– * 

      
34 

 
 

5– * 

 
 

  
24 

-
 

 
1– *   

24 
-
 

 
1– * 

  
24 

 
 

2– *   
34 

 
 

2– * 
.  – ;  – ; . 

 – ; .  – -

;  – , ;  – ;  –  

;  – , ; ; 

 –  ;   –  ;   –  ,   

";  – ;  – , . , 

;  – ,  " ", ; * – 

 ( . ,  1).  
 

3.4. .  

3.4.1. .  

 

 

 

 

, . 
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 [1979, 1984, 1992, 2003; .].  9  

 

,  

,  

,  [ , 1984; 

, , 1985; , , 2001; , 2004;  

., 2012; .].  

.  [1984, 1992, 2003] 

 (  

)  ( ,  

) , 

, , ,  

, .  (  

)  

 

, ,  

 

.  

 (30–80) ,  

 ( )  

 « » ,  

,  

 

 – « » [ , 1992]. 

.  

 –  10–15  (  

)  30–40  

 3.2).  10  5  

;   

 II  ( ).  
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:  (  1.3  1 

),  (  10 ).  

 (« ») 

 (  1 )  (  

 1.3 , 2 ).  

5000 . 

 
 3.2 – .  

: I, II – ; 1, 2, 3 – ; 1’, 2’, 3’ – 

; D1, D2, D3, D4, D5 – 

 ( . , [1992]). 

 
 ( ,  

 [1992],  Zv/D  

 Zv  

,  

, (D), .  30 

, , 

 (  Silva (Sight Master  Clino Master)  

 Ultra meter (  20 ).  

.  30 ,  

,  1.3  
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 5  

.  

 

 [ ., 1970; , , 

1971; , 1972; , , 1978; , , 1981; 

, , 1982],  

, .  

 ( ): I  = Zv/D.  

, .  

 

 

 

 [ , 1980].  

,  

,  

 [ , 1992; ., 2012].  

 (I )  

 [ , 1992, 2003]  

 (  

, )  

 

 Zv/D,  Zv –  

 5  ( 3 ); D –  ( ) 

, 1992].  

,  

),  

 [ , 1992; , 2000]. ,  D  

 

 

 [ , 1979].  (I )  
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,  (  

),  (I )  – Zv/D  

 [ , , 1985; , 1992, 2003].  

 (  « », 

I ), . .  (« »)  

) ,  – , 

%;  –  (100%),  –  

(%)  (h)  

.  

 

  

 (I ) , 

 I  = I  
 I .  « », 

 

)  

,  

 [ ., 

2012].  

.  

 10  «  (31)»  

 

 ( ),  

.  12–14  

 

 [ , 1992]. 

.  [Lehto, 

1956].    1×1  (  

)  

, .  

 1  



59 

, ,  20–25 ,  10–15  

) . 

 

 

.  

 

 (  

)  

 – 18  [ , 1984].  

 « » (  5–8-

)  

.  [Lehto, 1956],  V  

 (  5–6 ) –  30  

.  

 

 

 20 º  [  13056.6–97].  

3.4.2. .  

 – ,  

; ;  

 

 « »  1×1 ,  

 « ».  

 (  « -

»),  (  « -

»)  

 

:  (« »)  

(« »).  (%)  

 [ , 1965; , 1984; , 



60 

, 1985]  25-  

 (  1×1 )  4%. ,  

 

 ( ; . , 

[1984]) .  

 

 ( )  (%)  

, ,  

.  

, .  

.  

 1.5 ,  

 – 1.5–2.5 ,  –  2.5 . ,  

 

, 1962; , 1998]. 

 

,  

 ( , %).  

 

 (Polytrichum commune, Polytrichum strictum),  

 3–5  

 [ , , 1979; , 2013]. 

 

 10  

 (1×1 )  

.  

 

 

.  7)  

 ( )  « »,  2–4-



61 

,  93 2.  

 

, %, : [ , 1984])  15-  

,  

 ( .  7). ,  

 2-  

. 

 

 10–15  

 (iButton Data Loggers (iBDL)). 

 

 " " ( )  

 ( , , 

, )  ( , ) 10–

15  

.  

, 

 

 (tst)   

 (p). 

3.4.3. .  

,  

 

(Pleurozium schreberi, Hyloconium splendens, Dicranum undulatum  

Sphagnum angustifolium, Sph. magellanucum, Sph. fuscum, Sph. girgensohnii –  

),  (Vaccinium vitis-idaea, 

Vaccinium myrtilis, Calluna vulgaris, Chimaphila umbellate, Lycopodium clavatum, 

Calamagrostis arundinacea . –  Ledum palustre, Chamedaphne 

calyculata, Oxycoccus palustris . – ).  
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 (  

 V ) , 

, ,  

 (  6 ) ,  

.  

3.4.4. , ,  

. ,  

 

.  5-  

 – ,  

),  ( ).  

 (  

)  ( ),  ( )  

 ( )  3–5 , , 

. , 

 

 5%  [ , 1970; 

, 1992],  ( )  

 « » (Cv, %) .  

 ( )  Zh/H, (%), 

 Zh –  (  3 ), H – 

. 

 

3.5. .  

 

, 

 [ , 1984, 

1992; ., 2012]  

,  

, .  
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 [ , 1980, 1990]  

 «Ex el Microsoft office 2007»  Statistica 10.0 

 

,  

,  

: –  (I ),   (I )  

(I ), – . 

 (M )  

 (±m).  

 (tst)   

 (p).  

,  

,  

 

, , 

.  
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 4.   

 

 

 

 

,  

,  

 

 « -

» ( ),  

 

. 

 

4.1. .  

 Pineta hylocomiosa  (  

)  

 60–65  [Sannikov, Goldammer, 1996; , 

2005]  2–3  [ , 1983; , 1992; , 

2005; ., 2003; , , 2005]. 

, ,  

,  

 [ , 1948; , , 1957; 

, 1981, 1992; Sannikov, Goldammer, 1996; ., 2004; , 

2005, 2015 , ; , 2006; , , 2014], -

. 

.  

 4.1  

 « » , 

 –  6  34 , –  

 80  135 .  
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 4.1 –  

.  

 
 

 

n 
 

,  
 

  

A, 
 

P, 2  
P  

N , 
./  

D1,3, 
 

H, 
 

Zv, 
3  

N , 
 

N , 
 

N , 
./ / 

 
 

 

80 
6 

 
165 

38,7±4.5 
1.13 

478±37 34.8±2.3 28.5±1.8 6.1 48.2±5.3 12.0±3.3 576±95 

102 
10 

 
170 

39.9±4.7 
0.96 

460±44 35.6±3.1 30.0±2.3 6.3 50±7.4 12.2±2.9 605±86 

40 
34 

 
125 

36.7±2.9 
0.89 

350±38 35.8±7 26.5±2.7 4.4 26.5±4.9 11.5±1.7 309±24 

 
50 

80 
 

80 
21.1±3.4 

0.7 
427±15 24.4±2.3 27.8±1.6 2 38±6.2 10.4±2.1 456±58 

70 
135 

 
135 

42.1±6.2 
1.2 

541±61 32.4±3.9 31.5±3.6 5.4 49.1±4.0 11.0±4.2 421±54 

 

 
51 

24 
 

140 
10.8±5 

0.4 
239±16 22.7±4.3 17.4±3.0 0.9 32.3±4 9.0±3.7 292±27 

35 
24 

 
135 

19.8±9 
0.7 

287±21 24.6±6.4 16.2±4 0.7 28±3 8.0±3 225±30 

:  – ,  – , ,  – , 

;  n   -  ;   –  ;  A –  

;  – ,  – ; N  –  1 ; D1,3 –  (  1.3 ); H 

– ; Zv – ; N  – ;  –  

; N  – .  

65 
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 (  – 38.7 2 ,  – 1.13, 

 – 34 ) 165-  –  540  478  

. 

 10-  

»  (16–24 ) 

 42  39.9 2  (  0.96). 

 34.8  35.6 ,  

 5.4 3  6.3 
3 .  (  350 )  

 (36.7 2 ,  – 0.89)  

 (  35.8 )  125-

 34  ( .  4.1). 

 

 140-  

 

.  24-  

 30.0–30.3 2  ( , 

, 1968]  10.8–19.8 2 , .  34–64%.  

 68–71%  834–893  239–287 ,  

 22.7–24.6  ( .  4.1).  

.  

 (  « » 

)  

 

 10-  170- -

 – 

605±86 . . .  [1983, 1992] 

,  
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 3–4- ,  

.  

 

34-  – 309±24 .  – ( .  4.1)  125-  

 36.7 2  (  

» , . , [1976]). 

 

, ,  

 [ , , 1985; 

, 1992].  

 10-  

 

.  (R2 = 0.36;   0.1),  

 (  

4.1; Y = – 1.5x2 + 123.6x – 1753). ,  

 

 35–50 2  (  

 0.7).  

 0.6–0.7 . 

 [1984, 1992] . 

y  = -1,5x2 + 123,6x - 1753
R 2  = 0,36; p  0,1

300

600

900

1200

20 30 40 50 60 70
, 2

N
c,

 
. 

/
/

 
 4.1  –   (Nc)  

 Pinus sylvestris  10- -

. 
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4.2. .  

, , 

,  

, , ,  

,  

.  

 

 5–7 ,  

 [ , 1975, 1977, 1984; , , 1985]  

.  

,  

 

 ( )  

, 

 [ , 2009]. 

 4.2  

,  

)  

. 

 

, v,  

. , ,  

 (+ 50.5%),  (+ 40%) -

 (33%).  

, , .  

,  (  1.3  

), , ,  

 0.96  0.7 (  27%),  10.5  27% (  40%)  

.  
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 4.2 –  

 

. 

 
 

 
, %  Mv     

 10.5±3 8.5±0.4 0.06±0.01 103.8±6 85±11 0 36±11 
 27±1 1.4±0.7 0.79±0.02 209.7±11 10.8±1 11±1 17.6±6 
 +16.5 –7.1 +0.73 +105.9 -74.2 +11 –18.4 
 >2.6 <6 >13.2 >2 <7.9 >11 <2 

tst 17.5 24.9 10.8 9.3 11.3 26.3 – 
p *** *** *** *** *** ***  

:  – , 

 – , ,  – ,  6 ,  – 

,  –  (>)  (<) , , , tst – 

 [Snedekor, Cochran, 1968], p – : *–  0.05, 

** –  0.01, *** –  0.001.  –  (%  

),  –  (  

 ( )), Mv –  ( 3), * –  

 (%  

(15  ),  ( .  .  7),   –   (%)   (Pleurosium schreberi, 

Hylocomium splendens),   –   (%)   

(Polytrichum juniperinum, Pol. piliferum),  –  (%) -

.  

 

 6-  

 (Pleurosium schreberi, Hylocomium splendens)  

 

:  (  4  –  7.8–8.5  

 1.4 , – 

 –  0.06  0.79 3 (  13 ). . 

 [1984], –  –  

» ( ) . 
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 Pleurozium scheberi  

 7.  

 

 

 2–3  10-

 

,  (NH4 + NO3)  

 (P2O5) –  1.5–3 ,  

, 1960, 1964; , 1963].  

 

 [Viro, 1969; , 1979; Mälkönen, Levula, 1996].  

 [ , 1964]  

, .  

, ,  

 (  4.1),  

 

 [ , 1992].  

 « »  (  

, ,  

)  10-  (17%),  

 « »  

, , , .  

 (  

) 

 (   0.001).  

,  

 

-

.  
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4.3.  

. , 

 

,  

»  

 [ , 1925; Müller, 1929; 

, 1931; , 1939; , 1948; Lehto, 1956; , 1965; 

, 1983, 1992; , , 1985; ., 2003;  

., 2004, 2017; , 2015 ].  

 4.3 ,  

,  6–10-

 (  – 36.7–39.9 2 ) -

 165–170- .  

 (605 ./ )  

 « » [ ., 2012] 

 320 . ./ .  135-

 (21.5 . ./ ),  

(2.8 . ./ ).  34-  

 

,  10  

(42.5 . ./ ). ,  

,  

.  

 10-  

(162 . ./ ), ,  

 –  [ ., 1999], 5 . ./  – 

 

.  34-  
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 4.3 –  

.  

 
 

 

, 
 

   

, 
 

, 
2  

, 
./ / 

 
,  , 

% 

, % 
N, 

./  
N  

./  
 
 

 
 

K , 
% 

A, 
 

H, 
 

Zh, 
 

Zh/
H, 
% 

P, 
%  

 
-
 

 

 

6 
 

165 
38.7±

4.5 
576 
±95 

1.5±
0.4 

28±2 
11.4±1 
6.5±0,5 

– 
230 
±12 

185±15 11 100 8 4–6 52±6.3 7.6±1 14.6 33 

10 
 170 

39.9±
4.7 

605 
±86 

1.4±
0.7 27±1 

10.8±1 
11±1 17±6 

320 
±25 162±10 15 100 10.5 8–10 99±11.4 8.4*±0.3 8.5 49.4 

34 
 

125 36.7±
2.9 

309 
±25 

2.5±
0.2 

25±1 68.8±4 30.1
±5 

42.5 
±3 

8.5±1.4 2 100 2.7 22–
27 

129±5 6.5±0.2 5 35 

 

80 
 

80 
21.1±

3.4 
456 
±48 

7.8±
0.5 

20±2 
78.3±6 
2±0.2 

25±3 
0.4±0.1 
0.4±0.1 

 

0 
0.2±0,05 

 8 0.02 
10 
30 

20±1 
126±2 

2.0±0,5 
4.2±0.8 

10 
3.3 

 

135 
 

135 42.1±
6.2 

421 
±54 

8.5±
0.4 

10.5±
3 

85±11 36 
±11 

21.5±7 
2.8±1 

12.8±3 
1.8±0.6 

 10 1 15-
30 

150±4 
720±12 

2.8±0.5 
5.1±1.5 

1.9 
0.7 

27 
14 

 

 

24 
. 

140 10.8±
5 

292 
±27 

1.5±
0.3 

36±2 
 + 
 

60.9±3 

40.4
±3 

54.5±15 29.4±8 53.9 98 3.7 20 116±3 5.0±1.5 4.7 52.4 

24 
 

135 
19.8±

9 
225 
±30 

2.1±
0.4 

28± 
1.4 

59.4±2 
46.8
±4 

27.8±9 13.3±4.5 47.8 100 2.5 
20-
23 

144±5 8.6±2 5.9 56 

:  – ;  – ;  – ; A – ;  – ;  – 
;  – ;  – , ;  – ; P – ;  – 
 (%)  (Pleurosium schreberi, Hylocomium splendens),  –  (%)  

(Polytrichum juniperinum, Pol. piliferum),  –  (%) ; N – ,  
 – ;  – .; N  – ; K  – ;  –  

;  – ,  3 ;  – 
, ;  – ; Zh –  3 ; * – ; 

Zh/H – ;  – ; . –  " 1– ";  –  " 2– ". 
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,  –  20% .  

 

 (  = 85 %),  

. , ,  80 , 

 100%  

.  4.3),  

.  

 10-  

,  (  4.2), 

,  (70%)  3–5  

. , . 

 [1984],  ( ),  

 ( ) 

,  

. ,  6–8-  –  

 

 –  

,  

, , 1985].  

.  

 
 4.2 –  6-  ( )  

10-  ( )  

. : 1 – ; 2 – . 



74 

.  

, -

 

 (  

) ,  

 (  4.3).  5-  

 (47.5 )  

 (25 ), . . 

 [1984],  4-  

 (4.3 )  20 ,  « » (0.22 ).   

 
 4.3 – -

 10   (1)   (2)   

. 

 

 ( )  

 

 (R2 = 0.25)  

 

 (  4.4).  

 

,  

 ( ) .  
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y  = 23,4x-0,4

R 2  = 0,25

0

5

10

15

10 30 50 70
, 2

Zh
, 

 
 4.4 –  (Zh)  

 34 -

. 

 

 (p  0.95)   

 

 

 (R2 =  0.45)   

 (R2 = 0.34)  

 4.5).  Zh  

 ( ) (R2 = 0.58)  

. . 

 [2012]. 

.  

 (« », 

», , [1970]),  

 – Zh/H,  

.  

,  (R2 =  0.25),   

 (   0.05)  Y = 14.3 -0.2 

 4.6). , ,  Zh, 

, 

 



76 

.  

 

 (  4.4), ,  

.  [1992],  

, ,  [Stern, 1966; Laar, 1973; 

Hegyi, 1974], .  

.  

 (  

), ,  

 

. , ,  

.  

, 

 

 

 [ ., 1978].  

 

 34- -

 4.7 . ,  

 ( . 

 4.2), ,  60–75%  

 5 .  

,  7-  

. ,  

 

 [ ., 2012; ., 2012 ; 

,   2013 , ;    ,   ,  2013;     ,   ,  2014]. 

 



77 

 
 4.5 – -

 ( ),  ( )  ( )  

 34 . 

 
 4.6 –  ( ),  

)  ( )  34  

. 

 

77 



78 

.  [1984] ,  15-  

 35 %  5% ,  25-  

 4 .  (  

4.2  4.7),  

 –  50–60%  6–10-

 15 %  34- ,  (80–135 )  

 100% . 

 
 4.7 –  

.  

, :  – 10;  – 34;  – 135. 1 – ; 2 – . 

 

 

 

 5  [ , 1931; , 1965;  

.].  

4.4.  

.  [1992]  7-  

 200-  

 (  – 0.6,  316 . )  

 115 . ./ ,  –

63 . ./  (  – 4.0%).  



79 

,  26 ,  8 . ./  

 0.6%.  

,  «  

» . ,  24- -

 19.8 2  ( ,  

 2.5  (225 . ./ ), ), 

 (27.8 . ./ ) . 

 –  13.3 . ./ ,  

 – 2.5%. ,  

 (  = 1.65)  

 (  = 1.32) ( .  2),  

, ,  

 ( .  4.1)  (  

 (24 .  34 . ).  

 140-  

 ( )  (53.9 

. ./ )  (29.4 . ./ ) , 

 24% , . ,  

 (  1.5 ), 

 

 ( .  4.8).  

, 

 (  4.9),  (R2 = 0.39)  (p 

 0.05)  (R2 = 0.30),  

 (R2 = 0.23),  35 %  (R2 = 0.35)  

 (  4.10). , 

 

 [ ., 2012],  

 

. 



80 

 
 4.9 –  

),  ( )  ( )  34  

. 

 
 4.10 –  

),  ( )  ( )  24  

. 

 

80 



81 

y  = 5,6x-0,9

R 2 = 0,48; p  0,05 

0

2

4

6

8

0,5 1,5 2,5 3,5 4,5

, 
N

, 
/

2

 
 4.8 –  (N)  

 24-  

. 

 

, ,  

 

 (R2 = 0.36,  4.11). , ,  

 

. 

y  = 8,4x-0,4

R 2  = 0,36; p  0,08 

0

2

4

6

8

10

0 10 20 30 40
, 2

N
, 

./
2

 
 4.11 –  (N) -

 24-  

. 
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 Zh,    

Zh/H  4.12  4.13). ,  

-

 

, , ,  

.  

, 1964]  «  

» [ , , 2014], 

, , -

.  



83 

 
 4.12 – -

 ( ),  ( )  ( )  

 24 . 

 
 4.13  –   ( ),  

 ( )  ( )  24  

. 

 

83 



84 

 5. ,  

 

 

 

 –  

, ,  

 

-

 

.  

 

5.1.  

,  

, 

, ,  

 [Yefremova, Yefremov, 1996; , 

1992]  2–3  

 150–250 .  

 –  283–

406  [Nichols, 1967; Tolonen, 1983].  

, ,  

,  

 [ , 1981, 1992; Sannikov, Goldammer, 1996; 

, 2005, 2015 ],  

. 

.  

 

,  

 –  4  170 ,  5.1.  
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 5.1 –  

. 

 
 

 

n 
 

,  
 

  

A, 
 

, 
2  
Po 

N , 
./  

D1,3, 
 

H, 
 

, 
 

Zv, 
3

 

N , 
./

 

N  / 
 

N , 
./ / 

 
 

 

25 
4 

 
170 

3.2±0.3 
0.34 

1058 
±84 

8.2±0.5 7.7±1.1 31 0.18 21.0±3.8 2.8±0.5 115±21 

25 
5 

 
120 

4.7±0.6 
0.57 

720±92 7.7±0.5 5.1±0.8 43 0.13 37.3±5.6 2.9±0.5 110±27 

30 
9 

 
180 

3.3±0.4 
0.35 

986±67 9.1±0.3 7.9±0.9 29 0.20 15.5±2.5 3.9±0.7 61±9 

30 
18 

 
130 

2.4±0.2 
0.28 

909±75 5.8±0.3 5.2±0.4 23 – 19.8±4.0 3.0±0.4 59±4 

30 
34 

 
200 

2.7±0.3 
0.28 

373±27 9.6±0.1 8.3±1.3 35 0.14 17.7±5.5 3.5±0.7 62±5 

 20 
170 

 
170 

6.6±0.5 
0.65 

1320 
±190 

7.7±1.3 7.2±0.6 37 0.15 – 3.0±0.4 89±7 

 

 
40 

24 
. 

135 
1.8±0.2 

0.21 
831±52 5.3±0.2 4.7±0.3 19 0.05 9.1±1.6 2.9±0.35 26±2 

25 
34 

 
150 

2.3±0.3 
0.25 

954±83 5.6±0.2 4.9±0.2 23 0.08 15±3.2 3.0±0.42 45±2 

:  – ,  – , ,  – ,  

; n  - ;  – ; A – ;  –  

,  – ; N  –   1  ;  D1,3 –   (  1.3  );  H –  ;   –   

 (  VII–VIII); Zv – ; N  – ; 

 – ; N  – . 
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,  

, .  

 –  

,  

 – .  

 « » (10 ) 

 V  

 ( 6–  

,  1977 ).  « »  

 (c .  5.1)  

 (c  1.0)  

 V  

 [Shvidenko et al., 1996]. 

 

, .  

 1977 .  (« ») 

150-  –  1320  1058  

 –  6.6  3.2 2  (  

 0.34) [ , , 

1967].  

»  7.7  8.2 ,  

 –  7.2  7.7 . ,  9-  34- ,  

 

 7  65 %, ,  

 11, 2.6, 3.1 

%  9- ,  34-  17  7.8% 

,  15.6%.  

 

 5-  ( .  37),  

 720  7.7 ,  



87 

 4.7 2  0.57). 

 67%,  

 – 33%.  

 

 (  

)  

 (  V ,  –  4.7–4.9  (  

 135–150 !) .  

 24-  34-  

, , 

. ,  831–

954  5.3–5.6 .  

 – 1.8–2.3 2 ,  0.21–

0.25 [Shvidenko et al., 1996].  

, ,  

 

(1980, 1988  1991–1992 .). ,  

, , 

 

,  

,  

.  

 

5.2.  

 

 

, 

.  

 

,  [ , 1948, 1980, 1985; , 1967; 



88 

, 1992; , , 2009],  

,  

, .   

 

 (  

,  « »)  

 65%)  34-  (  

») .  

 (  5 )  –  

0.18  0.14 3 , ,  2–3 ,  

» (  0.35 3 ). 

.  [1992]  

 120-  

 

0.5  98±15 . ,  170-  0.7 – 89±7 . 

.  14-  150-  

0.52  

135±23 . ./ .  175- -

 3–5-  

 30–35%,  –  25–64% [ , 1992].  

,  

 

. 

 5-  11–12% ,  

. , ,  

 0.3–0.4,  

 30–40% –  

58–62 . , ( .  5.1) –  « » 

 (89–98 . ./ ).  



89 

 

 5-  

 (  5.1 )  (R2 = 0.59, 

p  0.05). : 

Y =  –  11x2 + 103x – 4426  (  240 . 

 4.7 2  (  – 0,57) 

, . 

,  (R2 = 0.31)  2.5  

 (  100 . )  

 34-  (  5.1 ). 

 (  0.05)  

 24-  

34-  

 

 (  5.1 , ).  

 (27 . )  135- ,  

150-  (50 . ) ,  

. , , ,  

 (  

 4.7–4.9 )  V ),  

 (  0.21-0.25)  

 (  = 19–23 )  

 ( .  2).  

,  ( , )  24-  34-  

,  

 –  1.8–2.3 2  (  5.1.) , ,  

 (  0.05–0.08 3 ,  

, ) .  

.  [1992],  18-  160-  

 0.45 .  



90 

 70±12 . ./ .  

 (  

 0.21–0.25)  

 2–3  (26–46 . ).  

 2–5 ,  

 (58–110 . ./ ). 

 
 5.1 –  

 5  ( ), 34  ( ), -

 24  ( , )  34  ( , )  

. 
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5.3.  

 

.  

 

,  « »  

 

, , 1985].  

 – « »  

 « »  1–2-  

,  3–5-  

 ( ) [ , 1970 , ; 

., 2012].  

,  

: ,  

, , -, -  

 [ , 1954; , 1964; , 1972, 

1976; ., 1983; , 1985; , , 1985; Kimmins, 

1987]. 

 

,  

,  « », 

.  ( ) 

 

, ,  

,  

.  

 

, . 

.  [1985]  

,  



92 

. :  

1–2- , , ,  

, . .  

 

,  

 

.  

 

(« »)  (« ») – , - 

, . [ , 1965, 1992].  

, , , 

 « »  

 (  4.3/  1 ). , ,  

,  

 

 (0.6–0.7/  1 ). .  

 

 

 1, 2-  

, 2001, 2013; Veselkin et. al., 2010]. ,  

 

.  

 5.2  

, ,  

, ,  5-  

 (  – « »)  (170 ) 

 (  – « »).  
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 5.2 –  

 5-  (170 )  

. 

 
 

, 
 

, 
% 

 , 
% 

  pH  P2O5 K2O Ca+
Mg  Sph Pol Lp Cc P 

 5 50 
±4 40.8% 13.5 3.55 0.2 2.7 0.3 4.7 

±0.6 
51 
±6 

18 
±3 

15 
±2 

16 
±4 

49 
±7 

 170 29 
±4 7.5% 12.1 3.07 -

* 1.5* 0.1* 6.6 
±0.5 

72 
±5 

1±
0.2 

20 
±1.8 

31 
±2.7 

80 
±6 

:  – ;  – ;   

 – , %;  ( .  7) –  (% 

);  – -

 (° ); pH –  H2O; P2O5, K2O –  ( /100 ); 

Ca+Mg –  ( /100 );  –  ( 2 ); 

Sph – , Pol – Polytrichum commune, Pol. strictum, Lp – Ledum palustre, Cc – 

Chamedaphna calculata; P – ; * – : 

. [2010]. 

 

,  2–3-

 Sphagnum magellanicum  

 (  – 0.04 3,  

– 93%,  ( ) – 5–7%, 

 – 12–13 º )  (  

10–15 )  (  – 0.43–0.51 3, 75–90%, 40%, 

13.0–14.0 º ).  

.  [1965, 1973, 1992]  

 

 

 

.  ( .  7), 

 (  2 )  

» ( . , [1990, 1992]) , 

)  



94 

) – 23% –  4.5 ,  (5.2%)  

.  

 [Magdefrau, Wutz, 1951]  

 20%  

. , ,  

 (  40%)  

 ( .  7).  

 

 [ , , 1985]. , 

 (  1.0–1.5 º )  (  20 

) , , , 

 « » .  

 (15%) 

 (  15–20 )  

, . . 

[2010], -

 (« » – 87  

1.1% ),  (3.3  4.4),  P2O5 (0.2  7.9 /100 ), K2O 

(1.5  6.0 /100 ), Ca+Mg (0.1  0.6 /100 ).  

 

.  

 « » 1–2-  

 

, -

 [ , 1963],  2–3 , . ,  

 [ , 1966] .  

 5-  

 10  (3.55),  K2O ,  P2O5  

,  

 [ , 1969]  



95 

 ( .  5.2). ,  

, , ,  

(NH4+ NO3),  1–2 ,   

NH3 –  100 º  

, 1963; , , 1964], , ,  

 ( .  6).  

 

5.4  

 

 

,  

.  

 

,  

 – Sphagnum magellanicum  

Sphagnum fuscum. ,  

.  

 

, ,  (  30–40 )  

 

,  

.  

,  

,  

 (  10–15 )  

 [ , 1955; , 1963, 1967, 1972; 

, 1970; , 1979, 1982; ., 2008].  

 [ , 1953; , 1977; , 1968] 

 – 

 (  – 3.0 ),  



96 

,  (« », Walter, 

[1968])  [ , 1977].  

 « » . 

 ( ) ,  

,  

 

, :  « » , 

,  

.  

,  

,  « » ,  

.  [1955, 1959] .  [1969]. 

 

 (  « ») 

,  

 Sphagnum angustifolium  Sphagnum 

magellanicum,  (  5.2). , 

,  (  

 1.8 ),  

1.8–2.0  (  2.0  

) .  

,  2.0  (  0.6–0.8 

)  5.2  

 0.5–0.8 ,  

, .  

,  4 ,  

»  0.3 ,  

. 

,  ( –

 31) , : 100% 
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, , 5.0–7.0% –  

2 ,  0.5%  4  (  5.3).  

 

 10, 5.3  2% (  5.3).  

, 

 ( ) ,  2 , 

 

 5.2).  

 
 5.2 –  

,  

(Sphagnum. magellanicum)  ( -

)  1 .  - 67 %.  

: 1–3 –  0, 2  4 ; 4 –  

;  – , %; N –  

,  

, %.  

 

, , 

,  2 

 (       ),      
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0

10

20

30

40

50

60

70

80

0 0,5 1 2 3 4 5 6
, 

, %
1 2

 
 5.3 – .                                    

: 1 – ; 2 – ,  0.4. 

 

 5.3 –  (% , 

) . 

 
,  

0 2 4 6 
 9±2 4.7±1 0 0 
 9.7±2.5 5±1 2±0.5 0 
 10±3 5.3±1.5 2±0.5 0 

 10±3 5.3±1.5 2±0.5 0 
 

 

. , 

 10–12 , , 

.  

 2–3-

, , 

 0.9–1.2  

 (  5.4).  

 2-  (  3- ) ,  

,  2  

(1.9–2.3 ),  3-  
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 1  

 5.4). ,  35% ( .  

5.3)      ,             

-4

-2

0

2

4

6

8

0 1 2 3

, 

 
, 

1 2 3

 
 5.4  

 Sphagnum magellanicum -

. 1 –  Sphagnum; 2 –  

; 3 – . 

 

 5.4 –  

Sphagnum .  

 
 

,  

 
, 

 

 
1-  2-  3-  

Zh H* Zh H* Zh H* 
 – 2.1±0.3 – 2.0±0.2 – 1.9±0.2 – 

0 
*(-1.8) 

4.5±0.4 1.0±0.3 + 1.8 0.7±0.3 + 0.5 0.9±0.2 - 0.5 

2 
*(-2.7) 

5.0±0.7 1.0±0.2 + 0.5 – – – – 

4 
*(-4.2) 

5.5±0.8 0.9±0.1 + 0.3 – – – – 

: Zh –  ,  ;  H – , ; 

H –  (+)  (-) ; * 

–  ( )  0  – 1.8 

,  2  – 0.7 ,  4  – 0.2 . 



100 

 « »,  90% 

,  

. ,  (  

70–75%) , , 

.  

 

 (5–7%  

). , ,  

  

 

» .  

 

,  [ ., 

2012],  

 (  

 50–100 ./ 2). ,  

 3–5%  

. 

 

, ,  

.  

 – , ,  

 –  

,  ( , « »)  

.  

,  

 5–10  (  10–15 )  

,  

, ( , 

)  
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»  [ , 1992; Yefremova, Yefremov, 1996;  

., 2009].  1–2  

» ,  

 

, . -

, ,  

 5.2. ,  

,  «  

», ,  

 

[Yefremova, Yefremov, 1996]. ,  

,  

, : 1)  

; 2)  

 3)  

 « »  

.  

 6.5 ( .  6) ,  

, ,  

 Polytrichum commune  

) ,  ( , ,  

) .  

,  

, , . ,  

, (  3- )  

,  

,  

 (  5.5). ,  

,  
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,  

Polytrichum commune  5–7  [ , 1963].  

, ,  

,  ( ) 

 

»,  

,  

, ,  

.  

 
 5.5 –  Polytrichum commune  

. : 1 – ; 2 – ; 3 – 

 (3  – , 3  – ); 4 – . 

 

 

 

 – Ledum palustre  

Cassandra calyculata (= Chamedaphne calyculata).  

 (  5–7 

),  4–5-  

 15–20 % (  5.6).  

,  

, .  
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,  (  5.7),  

 ( .  5.7 ). ,  

.  

0

5

10

15

20

25

30

35

40
40 60 

 
 5.6 –  

. 

 

 
 5.7 –  (Zh)  

 5-  ( )  34-  

) .  

 

5.5.  

.  

 

 5.5.  
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, 

 v ( ),  . ,  

.  

, ,  (43%),  

 (95%)  

 (40%). 

 
 5.5 –  

 5-  (170 ) -

. 

 
 

, %  Mv     
 29±4 0 0.04±0.01 85.3±4.5 72±5 1±0.2 80±6 

 67±6 49±7 0.1±0.01 283.9±12 51±6 18±3 49±1.2 
 +38 +49 +0.06 +198.6 -21 +17 -31 
 >2.3 >49 >2.5 >3.3 <1.4 >18 <1.6 

tst – 3.7 32.3 10.3 2.9 2.5 – 
p – *** *** *** ** * – 

:  –  

,  – , ,  – ,  

 10 ,  – , ,  –  (>)  (<) , 

, tst –  [Snedekor, Cochran, 1968], p –  

: *–  0.05, ** –  0.01, *** –  0.001.  –  

 (% ),  –  

 (  ( )),  –  

 (%), Mv –  

 (% ), * –  

 (%  (15 ) ( . . 7), 

 –  (%)  (Pleurosium schreberi, Hylocomium splendens), 

 –  (%)  (Polytrichum juniperinum, 

Pol. piliferum),  –  (%)  

.  
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 6.   

 

 

 

 –  

,  

 –  

,  

 

 

. 

 

6.1. . 

.  6.1  

 

 (170 )  

 (  4  34 ) -

. ,  

 4–5  (  2–3 )  

 (105–98 . ./ )  (  16–18 ),  

 (« »)  (44–60 . ./ ) , 

 (5.8–0.3 . ./ ). . 

 [1992],  

 

 21  14% . , ,  

 ( .  4),  

 

.  
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 6.1 –  
. 

 
 

 

, 
 

   

, 
 

, 
2  

 

, 
./ / 

 

, 
% 

, 
% 

, % 
N, 

./  

N  
./
 

 
 

 
 

K , 
% 

A, 
 

H, 
 

Zh, 
 

Zh/H, 
% 

, 
% 

Cv, 
% 

 

 
 

-
 

 

 

4 
 170 

3.2±0.3 
0.34 115±21 48.6±5 50±4 

46±4 
48±2 

18±
1 105±12 60±4 18 100 17 1-4 

13±
1 

3.2±
0.2 

25.0± 
0.7 0.6  

5 
 

120 4.7±0.6 
0.57 

110±28 49±7 67±6 51±6 
18±3 

49± 
1.2 

98±13 44±7 17 87 13 2–3 15±
1 

3.7±
0.3 

26.3± 
1.2 

1.0 63 
72.4 

9 
 

180 3.3±0.4 
0.35 

61±9 48±6 53±4 48±2 
35±1 

54± 
0.9 

43±2 28±1 7 100 15 3–8 22±
1 

2.3±
0.2 

10.6±
0.5 

2.7  

18 
 

130 
2.4±0.2 

0.28 
59±4 35±3 35±3 

40±3 
24±3 

47± 
3.2 

34±2 14±1 6 – 7 
13–
17 

59±
4 

3.1±
0.2 

5.2±0
.3 

12  

34 
 200 

2.7±0.3 
0.28 62±5 25±0,7 58±4 

41±4 
10±1 

56± 
1.7 61±10 18±3 11 100 9 

27–
32 

121 
±5 

4.5±
0.2 

4.0± 
0.3 48 

90 
80 

 
170 

 170 
6.6±0.5 

0.7 89±7 0 29±4 
72±5 
1±0.2 

80 
±6 5.8±1 

0.34± 
0.03 – 40 0,1 

20-
50 

40±
8 

2.1±
0.5 

5.5± 
1.2 – 15 

 

 

24 

 
135 

1.8±0.2 
0.21 26±2 – 36±2 45±2 

89 
±3 15±1.5 

7.8±1.
3 – 100 10 

15-
23 

113 
±7 

2.4±
0.2 

2.5± 
0.3 7.4 

63.3 
48.3 

34 
 

150 
2.3±0.3 

0.25 
45±2 – 37±2 62±1 

36± 
0.5 

19±3.1 
8.3±1.

1 
7.4 75 6 

26-
33 

102 
±9 

4.6±
0.5 

5.1± 
0.9 

13.
0 

56.5 
46.7 

:   –  ;   –  ;   –  ;  A  –  ;   – ;  – 
;  – ;  – ;  – ; P – ;  – 
 (%) ,  –  (%)  (Polytrichum juniperinum, Pol. piliferum),  – 
 (%) ; N  – ; N  – ; K  – 

;  – ;  –  
,  3 ;  – ; Zh –  

 3 ; Zh/H – ;  – ; Cv – .  
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 4  170  

 ( )  

 105  5.8 . ./ ,  –  60  

0.3 . ./ ,  –  25  5.5% ( .  6.1). 

 

»  (45–57%)  10 ,  (170 )  

 (6%). 

 ( )  

 

 (  6.1).  

,  

,  34  

,  « » 

, . 

 
 6.1 –  

.  – , .  

 

 (  

 3–5 . ./ )  

 (  10% )  (« ») 
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 ( )  (  10–15 )  

.  6.2  

 (  0.05)  (R2 = 0.41)  

 5-  

 « » ( ).  

,  

 5  100%,  

 5  23 ./ 2.  

y  = 1,24x0,52

R 2 = 0,41 p  0,05

0

5

10

15

20

25

0 20 40 60 80 100

, % 

 
, 

/
  2

 
 6.2  –   ( ,  %)  

 5- -

  

 

 6.3  

 5-  

 (  0.57).  

 (R2 = 0.01).  (R2 = 0.28; 

  0.05)  34-  (  6.3 ),  

 

.  

 4.7  2.7 2  

 –  1.5–3  98  34–61 . . / .  
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 ( .  6.1)  (5.8–10.0 . ./ ),  

 (105–98 . ./ ). ,  

 (R2 = 0.34)  

 (  6.3 ).  

 
 6.3 –  

Pinus sylvestris L.  5  ( ), 18  ( )  34  ( ) -

. 

 

.  

 

 

(« ») . ,  

 

, ,  

 ( ) .  

,  

 

.  

 –  
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 –  

, . 

 (« »)  

, 

» ( )  (« »)  

, 1992]  

.  

, ,  

 [ , 1968], , 

 « »  [ , 1992].  

 

.  

 

,  

 34-  6.3  6.4.  

,  

 (R2 = 0.28–

0,34)  

 (I , R2 = 0.47;  

0.05). , -

 (  

 

),  

)  

, 1992, 2003; ., 2012].  
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 6.4 –  

 ( ),  ( )  ( )  34  

.  

 
 6.8 –  (Zh) -

 ( ),  ( )  ( )  

 34 .  

 

 

111 



112 

6.2.  

 (  6.5)  

 

.   

 – 4-, 5-  9-  –  

,  

,  

.  

 
 6.5 –  (N)  

4-  ( ),  5-  ( )   9-  ( )   

. 

 

 (  

) ,  

»  

,  

. .  (  

),  1978 . ,  1977 ,  

 25–30 

 1 2 .  100 .  1  

). ,  5-  9-  
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 40  28%  

.  5-  « »  

(2012 .)  3% (3.2 . ./ )  98 .  5-  

. ,  

.  

 2-  3-  

 

Polytrihum commune ( .  5,  5.4)  

 –  10  60 . ./ . ,  4–5-  

,  5–7 ,  

,  

 2 ,  

. : 

, , , 

.  (5–7%  

)  « »  

 

,  

. ,  

.  

 

.  [1963]. 

 

6.3.  

.  

 5-  (170 )  

 (  6.6 )  

, ,  

 4.2 . , .  
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 (tst = 12.7,   0.001). 

,  

 ( .  4,  4.2),  

.  

,  

, .  

[1966] .  [1984].  

 
 6.6 –  (170)  

 5-  ( )  9-  ( ) -

. 

 

,  

 

,  

.  

[Yefremova, Yefremov, 1996]  

 4 , 2 5  3 ,  « ».  

 

. ( .  4,  

4.2  4.7). 

 

,  (  

,  10 )  
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6.6 . ,  9–  (22±1)  

27% , ,  

 (tst = 1.8,   0.05). ,  

 4-  

 [ , 1966]  15% , 

 « ».  

.  

, (R2 = 0.26–0.34,  0.05)  

 

 ( ) 

 (  

6.7).  

 
 6.7 –  

 

 5-  ( ), 34-  ( )  

. 

 

, ,  

,  

 

.  

 

, « »  

 (  6.8).  
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6.4.  

,  

 Zh/H (%) –  3  

 (Zh)   ( .  6.1), –  

 (tst = 4.6,   0.001)  20%  (3.2 ±0.2 ),  

 (2.1±0.5 ).  

,  

 Zh/ ,  6.9.  « »  

 – 25–26.3%, 

 (4.0–5.5%)  

.  

 
 6.9 –  

.  – , . 

 

 6.10 ,  

, ,  

 (R2 = 0.25–0.50,   0.05)  

. 

 (R2 = 0.41–0.57,    0.05)  

Zh/H ,  

 (  6.11).  34-
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,  I  3  7, 

 7.5  1%. ,  (R2 = 

0.41,  0.05)  I ,  

 44  83  8.6  1.8 %.  

 

 I  (R2 = 0.57,  0.05),  

 ( )  

 [ ., 2012].  

 

 (Calluna vulgaris)  

 

, 2016].  

 
 6.10 –  (Zh/H)  

Pinus sylvestris  5   ( ),  34   ( )   60   ( )  -

. 

 
 6.11 –  (Zh/H) -

 ( ),  ( )  ( ) 

 34  

. 
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6.5.  

 

 –  4  170  –  

 

 (  6.12) .  

 
 6.12 –  

 

.  ,  :   –  4;   –  5;   –  9;   –  18;   –  34;   –  170.  1  –  

, 2 – .  
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-

 ( .  4,  4.7),  (60–80%)  

 

 4–5  (  2–3 )  

, ,  (  5),  

. ,  

 6- , ,  

 Polytrichum commune,   Sphagnum,  

, , ,  

.  

 5  170  

 98–105  5.8 . ./ ,  

 –  44–60  0.3 . ./ ,  

 

 [ ., 2004] ( . . 1.).  

 « »  (  

 0.7)  

 (  50–80  40–50 ). 

 50% ,  

,  

.  

.  [1967, 

2003] , ,  

,  

.  

,  

.  [1992] ,  

250–300-  (  

)  100–250 ,  110–120 . ,  

» ,  
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.  

 (  100 )  

 [Sannikov, Goldammer, 1996; , 1998; , 2005]. 

, ,  

,  (  

)  

 428  [ , 1958],  –  283–406  

[Tolonen, 1983]. ,  

, ,  

 

»  

.  [ , 1963; Walter, 

1968; , 1971],  

. 

 (R2 = 0.42)  

 (  6.13)  

 

 

.  

y  = 66,6x-1,7

R 2  = 0,42

0

25

50

4 5 9 18 34 170 24 34
, 

N
, 

.
./

 
 6.13 –  

. 
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 –  45%  5-  30%  34-  

6%  ( . 

 6.1).  

, ,  36  7%  9- .  

,  

, 

 

 4–5  

. ,  

, ,  

.  [1983, 1992] « » .  

 

6.6.  

 

, .  

,  

,  

 (  6.1), . 

 

 (34 )  (2.3 
2 ), ,  

(45 . )  8.3 . ./ ,  21% ,  

.  24-  135-  

 (1.8 2 ) , ,  

 (26 . )  (15 . 

./ ),  (7.8 . ./ )  2 

,  18-  ( )  

(34  14 . ./ ).  
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, ,  

 (0.06–0.08 3 ),  

, , . 

 (  6.14),  

,  (50–60%)  2–3  

, ,  

 7–9 .  4–5-  

,  

,  ( )  

Sphagnum magellanicum  Sphagnum fuscum.  

 
 6.14 –  24-  

 

.  

 

 

 

 

 ( ,  2.5  5.2%  24-

 ( .  6.1).  

.  

.  
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,  

 (  6.15  6.16). 

 
 6.15 –  (Zh) 

 ( ),   ( )   ( )   

 

 34 .  

 
 6.16 –  (Zh/H)  ( ), 

 ( )   ( )   

 34  

. 

 

 (R2 = 0.36, p  0.05)  Zh 

. ,  

 (R2 = 0.32, p  0.05)  

 I .  

 I , 

 

, ,  

. 
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,  

 

 

 

.  

,  

 (  6.2)  

 (    0.05–0.001)  

.  

 
 6.2 – ,  

 

,  24–34 . 

-
 

- 
 

  

  Nc N N   Zh Zh/H 

 Mx 
2.7± 
0.3 

0.28 62±5 61±10 18±3 11 9 4.5±0.2 4.0±0.3 

 Mx 
2.3± 
0.3 

0.25 45±2 19±3,1 
8.3 

±1.3 
7,4 6 4.6±0.5 5.1±0.9 

 Mx –0.4 –0.03 –17 –42 –10 –3.1 –3 +0.1 +1.1 
 % - 15 - 16 - 27 - 69 - 56 - 30 - 36 + 2 + 22 
 tst 4.39*** 2.6* 6.13*** 2.59** 2.25* 3.9** 2.6* – – 

:  – ,  – , Mx – , Mx – 

, tst –  [Snedekor, Cochran, 1968], p – 

: * –  0.05, ** –  0.01, *** –  0.001, " –" – 

;  – , 2 ,  – ,  – 

, ./ , N  – , ./ , N  –  

, ./ ,  –      

, %,  – ,  

3 , %, Zh –  3 , , Zh/  – , %. 

 
 

 15–15.6%,  27%  

 (tst = 4.39–6.13;  0.001).  
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 69  56% ,  

 30  36% , 

: tst = 2.25–3.9;  0.05–0.01),  

 

.  

, ,  

,  

.  

 

6.7. ,  

 

.  –  

,  

 

 (5–10 )  

 (  6.3). 

, ,  

. 

 (  « »)  

(39.9 2 )  (0.96)  

 (  

 1.3 )  (**)  

,  (42.1 2  1.15 ).  

 

.  

 ( .  4.1),  

,  (*)  25% . 

 (  22%)  

        ,    
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 6.3 – ,  

   

. 

 
 

   
 tst  tst  tst  

 
 42.1±6.2 3.1** 39.9±4.7 19.6*** 3.2±03 5.5*** 6.6±0.5 
 1.12 2.7** 0.96 13.1*** 0.34 4.2*** 0.65 

 32.4±3.9 3.6 ** 35.6±3.1 11.6*** 8.2±0.5 4.9* 7.7±1.3 
 31.5±3.6 7.3* 30.0±2.3 10.4*** 7.7±1.1 6.2* 7.2±0.6 

N  541±61 2.8** 460±44 7.7*** 1058±84 3.1* 1320±190 
Zv 5.4±1.2 3.1* 6.3±1.3 15.9*** 0.18±0.02 2.7** 0.15±0.01 
Nc 303±54 5.1* 379±76 9.3*** 58±5 8.8*** 89±7 

 – 56.0*** 74±8 4.5*** 52±5 2.9*** 10 
 22.7±7.3 14.6*** 138±55 7.9*** 4.4±50.3 3.6*** 1.6±0.2 
 89.5±3.1 9.9*** 72±7.2 9.8** 50±10 12.6*** 71±15 

 
 10.5±3 11.9*** 27±2 8.8*** 50±4 9.1*** 29±4 
 0 60.0*** 97±3 17.8*** 49±7 19.6*** 0 

v 0.06±0.01 9.8*** 0.79±0.02 5.4*** 0.10±0.01 7.3*** 0.04±0.01 
 103.8±6 9.3*** 209.7±11 3.0** 283.9±12 10.3*** 85.3±4.5 
 29±3 13.5*** 48±5 4.1** 47±4 5.6** 37±2 
 85±11 10.3*** 10.8±1 15.6*** 46±4 10.6*** 72±5 
 0 6.6*** 11±1 20.8*** 48±2 27.4*** 1±0.2 
 36±11 14.5*** 17±6 – 18±1 17.3*** 80±6 

 
N 22±7 74.4*** 320±25 18.9*** 105±12 15.5*** 5.8±1 

N  13±3 72.2*** 162±10 16.1*** 60±4 9.8*** 0.3±0.03 
 - 21.2*** 15 3.6* 18 36.2*** - 

v 10 70.2*** 100 21.1*** 63 12.4*** 15 
 1.0 – 10.5 10.1*** 17 21.5*** 0.1 

 15–30 4.9*** 8–10 6.3*** 1–4 4.6*** 20–45 
 150±18 8.2*** 99±11 13.5*** 13±1 5.8*** 40±8 

Zh 2.8±0.5 25.4*** 8.4±0.3 18.8*** 3.2±0.2 3.3* 2.1±0.5 
Zh/H 1.9 35.8*** 8.5 27.1*** 25 24.3*** 5.5 

 
:  – ,  – , ,  – , 

 10 , tst –  [Snedekor, Cochran, 

1968], p – : * –  0.05, ** –  0.01, *** –  

0.001, " –" – .  – , 2 ,  –  

,  – , ,  – , , N  –  1 , 

./ , Zv –  ,  3 ,  – 
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, ./ ,  – , %,  –  Zv/D,  –. , 

 –  (% ),  – 

, %, Mv –  (% ), 

* –  (%  

 (15 ) ( . . 7),  –  

, %,  –  (%)  

(Pleurosium schreberi, Hylocomium splendens ,  – 

 (%)  (Polytrichum juniperinum, Pol. 

piliferum) ,  –  (%)  

, N – , ./ , N  – , 

./ ,  – , Cv –  

, %,  – ,  

 3 , %,  – , ,  – , , Zh –  

 3 , , Zh/  – , %. 

 

.  

 –  97- , 

 –  ( )  

 ( ).  

 ( )  

. 

 

,  

,  

.  (***)  

,  

 ( ), , 

. 

,  

 

 (tst)  

,  ( .  6.1).  
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,  (  2–3 , 

)  

, , ,  

. ,  

,  

.  

-  

, ,  

. ,  

,  

.  

 

 

.  

 

 

 50% ) ,  

 ( )  

, .  
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 7.  

 

 

 1955 . . ,  

, ,  

 

.  

. .  

[1985] .  

 

»  

 –  

 [ ., 1978; , 1983; , 

1984].  

 « »,  

. 

,  

 

 –  2–3-  

, ,  

 [Aaltonen, 1948; Baker, 1950; , 1954, 1957, 1960; , 

1954; Slavik et al., 1957; C , , 1985; .].  

 – , ,  

.  

, ,  

 « » ,  

 

, « » ,  

,  [Boujoucos, Mick, 1948; , 1960; 

, 1976; ., 1979]. ,  
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, ,  

. 

 

,  

.  

 

 « »  

 – 

 – -

.  

 

7.1. .  

 

,  

 (« »),  

.  

 11 ,  2–4  (  

) 

 

 ( ).  4-  

,  

 

.  

 

 –  

 (Pleurozium schreberi)  

,  

 (Sphagnum girgensonii)  

. 
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,  

).  

 ( ) 

 1.5–1.8  

 2.6–3.7  

.  

 

 10- . ,  

 

,  

 [ , 1954].  

,  (  

)  

 2-  

, ,  10–15%.  

,  

,  

.  

,  

 

 (  

 « »).  

 (  0.5–1.0 )  100 

 ( )  

 98%.  

, .  

 9 ,  «  

» [ , 1992],  
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: 5 , , , 

 8  (  – 28 ).  

 –  8- , 13–14-  17-  – (  

 25 ),  (  

 9 ).  

 (  10 )  

 ( )  (ACOM JW-1,  

 0.01 ),  

 21 . -

 (0.5×0.5 ) 

, (  15 ),  – 

 (5 × 5 ) . 

,  

,  

,  

, ,  

, , 1985].  

, ,  

, ,  

, , .  

 

 [ , , 1985]  

 « » 

 ( ).  

 (  

)  

 – 

 15–20  ( .  7.3). 

  

,  
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 Binger.  5 

 – 5, 10, 15, 25, 35, 50% –  5, 10, 25, 

35, 50, 70% –  (  4- ).  

 50 .  

. 

,  10-

.  

 (5 ). ,  

,  

 (  34%). 

 11 . 

 

7.2. . 

. 

 (0–2 ) -

 Pleurozium schreberi.  

 

0.06±0.01 3  

, ,  

 5%,  – 35%. 

 Pinus 

sylvestris ( )  7.1  

 7.2.  

 Cv  13.2±7.2%, 

 7–15%. 

 2-

 Pleurozium schreberi « »  (  

),  

 [ , 1983],  

.  
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 10–12%. 

 
 7.1 – . 

:  –  (Pleurozium schreberi);   –  

;  –  (Sphagnum girgensohni);  – 

. : 1 – ; 2 – . 

 

 

,  (  7.1), ,  

 (  – 53 

, .  70% )  

 (5.0%).  

,  (  9%)  

,  12–13% (  –7–

8%).  (15 .) 

 25%,  

32%  (  7.2).  
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 7.2 –  

.  

 

, ,  2.0–2.5  

 ( .  7.1  7.2)  

 (  

 2 ,  – 1.7 ).  

 0.79±0.02 3,  

 –  3%,  – 30%.  

, , 

 10.9±1.5%,  (15 .) 

 48% (  7.3).  

,  12-  

69%. . .  

.  

 [Mägdefrau, Wutz, 

1951] , 

.  

,  

 (  7.1).  

 0.04±0.01 3  
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0.037±0.006  0.044±0.004 (  10-  – 

8.2%). 

 
 7.3 –  

Pleurozium schreberi   – 1.7 

). M . – , . –  

; 1 –  (15 .).  

 

 ( . 

 7.1)  « »  

 4.0  7.5% (  – 

5.6±0.8%).  4  17.0±4.4%.  

 

, ,  

.  20% ( .  

7.2). ,  

,  

,  ( ),  

.  

,  

, ,  

 3–4% .  

 Sphagnum girgensohnii, ,  
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 – 

 40%.  

 (  5.6 ± 0.8%),  

 13–17  20% .  

 2.5  

(0.10±0.01 3), ,  (17–23%)  

 « »  

 « » [  

., 2009]  (  7.1). , , 

,  

. , , 

, 

 (Cv = 10.3±4.5%).  

 

:   

 – 5%,  –  40%.  

 (40.8%)  39%  ( .  7.2).  

 « » 

,  

 2 , ,  

. ,  

 [ , 1965; Dasberg, 1971].  

 

 (tst = 6.2,   0,001),  

 

 [ , 1992; , , 2014; , 

, 2014; , , 2015 , ; , 2017].  
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7.3.  

1.  

 

 

, ,  

.   

2.  

 

,  

 (10–15%),  

. 

3.  

 

 « »  

 

. 
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,  

 

, ,  

 

 

.  

 

, 

 

 

, ,  

.  

 

 60–80%) ,  – . 

 2–3 

 

» ,  

.  

,  

 

 –  (  9–17 ) 

 4–5 ,  

 Pinus sylvestris L.  

 

 

,  

.  
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.  

,  

 

,  

.  

 

) , 

, , ,  

,  

.  

 

.  

 50 .  

 

.  

,  

,  

 

.  

,  

. 

 

 

. 

 

,  

,  

,  
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