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55
,

’ , , . -

. -
,

 «  – ».
, ’ .

-
, .

,
-

’ .
-

 3.5. -
.

5.1.

 – 
 ( ).

:
- , ,

’ , ;
, -

;
- -

, ;
- -

,
;

- ;
-

.
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 – 
 ( ),

 « »,
-

. , -
, . -

,
.

’ ,
 ( . 5.1). 

 5.1 

1. 2.

1.
1.1.
1.2.
1.3.
1.4.

2.
2.1.
2.2.
2.3.

3.
3.1.
3.2. -
3.3.

4.
4.1.
4.2. -

5.
5.1.
5.2.
5.3.

1.
1.1.
1.2.

2.
3.

3.1.
3.2.
3.3.

4.
4.1.

4.2.
5. ’

5.1.
5.2.  ( )
5.3.
5.4.
5.5.

6. -
7.
8.

’ ,
, .

,
 ( , 1963 ; , 1998 , 1998 , 2005; , , 2005).

5.2.

 – .
- , . ,

,
. - , .

- , ,
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,
. ,

.

5.2.1.

’  ( -
, ) – 

, , -
,  ( , 1981; Bulakhov, 2001).

 ( ). -
 (  – « ») ,

( ).
-

. , ,
 2,8 . . ,

, ,  ( . 5.2). 

 5.2 

 ( . / )

3,9 6,0 4,2 1,6 3,9
3,5 3,7 3,3 3,2 3,2
3,3 4,4 3,6 2,9 3,6
1,5 1,9 1,5 1,2 1,5
2,9 4,3 3,2 1,7 3,0
2,2 3,0 2,1 1,6 2,5
1,2 1,5 1,4 1,1 1,3
0,8 1,3 10 0,3 0,8

’ 2,5 3,7 3,2 1,6 2,8

.  44–95 % -
 ( . 5.3).

 5.3 

 ( . / )

0,03 0 0,01 0,74 0,01 0,79
0,04 0 0,01 1,17 0,05 1,27
0,19 0,01 0,03 1,94 0,33 2,56
0,28 0,06 0,05 2,14 0,52 3,00
1,21 0,16 0,08 1,70 0,75 3,90
0,16 0,06 0,06 0,71 0,50 1,49
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 94,5,  – 93,7, 
 – 77,6,  – 71,3 %. -

,
, .

 49,0,  – 43,5 %.
.

 1,3–33,5,  – 3,1–31,0 %. 
 (  1,3–4,0 

 0,4–4,1 %).
, -

. , .
’ -

 33,8 % -
.

.
 ( , ) -

, .
, -

.
,

, . 5.1. 
, .

4

2

3

1

. 5.1. 
:

 – ,  – ,  – ,  – ,
 – ,  – ;

1 – , 2 – ’ ,
3 – , 4 – - .

, , -
,  (0,0–0,3 ).

.
 (71,1 %).
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 –  11,4 %,  – .
,

.
.

 (  1,5 )
 9–25 .

« »
, , , .

 ( )
 12 .

.
, -

. ,

.
.

5.2.2.

-
. - , , -

 ( -
). - ,

. -
.  ( ,

1980 )  ( -
) ,  (

) ,  ( ).
 71,0–99,2 % 

 ( . 5.4). , , -
 « » . -

, -
.

 ( . . 5.4). 

 5.4 

(  % )

99,2 0,7 0,1
98,9 0,9 0,2
96,4 2,4 1,2
93,3 4,1 1,7
71,0 27,5 1,5
90,7 6,7 2,7
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-
. -

’ .

5.2.3.

 2,1 . / .

 (3,6 . / ).
(2,7 . / ).  (1,8 . / ),
(1,5 . / ),  (0,7 . / )  (0,6 . / )

.

5.3.

5.3.1.

.
 ( , 1999 , 2003, 2004). ,

, ,
. .

 ( . 5.5–5.8). 
,

.  171 ’ .
,  –  (

 56,6 %),  (13,2 %),  (7,7 %),  (6,3 %), 
 (6,0 %),  (4,2 %);  0,2–

0,5 %. :
(62,4 %)  (19,2 %),  (3,9 %), -

 (3,8 %),  (3,1 %)  (2,1 %).
 – . -

 (42,7 %)  (11,1 %), 
 (7,5 %),  (6,7 %), 

(5,8 %),  (5,6 %),  (5,1 %),  (4,7 %),  (4,1 %), 
 (2,7 %).  0,1–0,4 %. 
 2,1 %,  – 2,0 %,  – 0,1 %. -

 (21,1 %), 
(16,3 %),  (15,5 %),  (12,5 %),  (8,7 %)  (7,1 %).

 (52,0 % 
), , , , -
 (  6,5–8,5 %). -

 (33,9 %),  – -
 (29,5 %),  –  (12,8 %) ( . . 5.5).

-
, .
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 5.5 

% % %

’

– – – 6 – 0,14 3 – 0,09
– – – 4 7,12 5,58 5 6,80 6,51
7 0,07 0,04 12 15,52 5,78 7 0,12 0,02
2 0,10 0,02 2 0,71 0,11 – – –
3 0,12 0,72 3 2,51 7,53 2 4,20 3,21
– – – 2 5,73 2,7 – – –
2 0,44 0,22 – – – – – –
6 0,08 0,47 7 0,01 0,09 – – –

11 3,86 7,72 13 1,42 5,13 8 2,25 7,21
1 0,05 0,12 1 0,15 0,29 1 0,29 0,11
6 0,85 0,22 7 4,62 0,71 6 5,62 0,11

14 3,91 6,26 12 2,84 6,71 8 1,62 2,52
32 19,20 56,6 101 16,3 42,67 87 33,94 51,95
1 1,11 0,65 – – – – – –
3 2,32 1,86 – – – – – –

59 3,13 6,14 89 8,72 4,72 29 6,18 8,55
14 2,1 4,20 26 21,14 11,10 14 29,47 8,52
17 62,44 13,21 23 12,52 4,08 11 12,84 7,66
– – – 1 0,01 0,06 1 0,02 1,28
– – – 4 0,02 2,04 3 0,04 1,57

171 100 100 316 100 100 187 100 100

,  72,5, 
 56,1,  49,6,  79,4 % . ,

’  (  8,8 %),  (7,1 %), 
.  5.6.
 ( )  ( )

.  ( )  70 %,  – 
30 % . , ,
( ) – 63–78 %,  – 14 %,  – 5–8 %. -

,
 82–84 % ( . 5.7). 

,  0,05–0,3 %.
 ( . 5.8) ’ -

. - ,
(51,2 %)  (35,7 %).  ( -

, )  0,1–4,3 %. 
(37,8  39,7 %) , -

 (17,6 %). 
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 5.6 

 (  % )

’

- -
- - -

6 21 – 6 4 29 17 11 83

, % 4,1 7,1 – 0,2 0,9 8,8 78,9 73,5 100,0

7 27 7 8 7 33 15 9 104-

, % 2,7 9,2 5,6 8,2 6,0 10,5 57,8 56,1 100,0

12 52 – 3 3 18 11 6 99

, % 16,4 24,6 – 1,7 1,8 2,7 52,8 49,6 100,0

4 17 – 4 5 44 10 11 90

, % 3,1 2,5 – 1,4 2,7 6,8 83,5 79,4 100,0

 5.7 

 (  % )

( , ) 69,8 20,5 7,7 4,8 11,3 7,5

30,2 14,1 13,9 11,6 22,2 8,6
, , – 63,3 78,3 82,3 65,6 83,6

– 0,05 0,1 0,3 0,2 0,3

’  – - . -
’  54,3–65,8 % , 20,2  24,6 % – 

. , , .
-  – 25,7 %. 

, , ,  (9,1 %). 
 ( . . 5.8).

 –  « ».  ( , , ) -
 87,4 %,  – 71,8 % . -

 (  76,7 %), 
 (72,2 %).  ( -

 – 49,3 %), , .  ( -
 – 13,6 %,  – 8,5 %). -

 (15,4 %),  (7,2 %). -
 8,4 %,  – 4,2 %. 

.  0,1–
0,4 % .
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 5.8 

-
, %

-
, % 

-
, % 

’
– – – – – –

67 17,6 3,0 91 25,7 9,1 42 15,4 7,7
, 7 2,4 4,3 9 20,0 24,6 6 8,4 4,2

8 0,5 1,6 14 54,3 65,8 12 76,7 87,4
: 8 0,5 1,6 13 53,8 63,6 12 76,2 73,8

– – 0,1 – 1,3 2,6 – 21,1 49,3
– 0,1 0,2 – 13,2 19,9 – 19,4 17,7
– 0,2 0,3 – 10,3 8,1 – 9,2 7,4
– – 0,1 – 19,4 23,2 – 9,4 3,0
– 0,2 0,9 – 9,6 10,2 – 1,6 3,4

: 6 – – 6 0,5 2,2 7 8,5 13,6
– – – – – – – 2,4 5,5
– – – – 0,1 0,6 – 3,3 6,4
– – – – 0,2 1,2 – 1,2 1,1
– – – – 0,2 0,4 – 1,2 0,9

, 72 37,8 51,2 – – 0,2 – – 0,4
, , 14 39,3 35,7 – – – 3 – 0,1

4 – 0,8 2 – 0,3 2 – 0,2
23 1,5 0,5 – – – – – –
6 1,0 2,9 – – – – – –

: 115 100 100 116 100 100 62 100 100

-
,

 ( , 1999 ). ’
 ( , , ). -

, -
-

,
 ( . 5.9).

 110 ,  – 40 .
 40,7,  – 5,8,  – 6,9,  – 5,1, 

 – 0,9 .
(486 ),  (349,4 )  (273,0 ).  – 

 –  51 .
 (  5 / ), -

 (1,6 / ),  (1,1 / ).  –  – 
4,9  7,6 .

 267 /  ( ),  – 
477 ,  – 485 ,  –  170  ( . 5.10).
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 5.9 

, /,
/

,
/

110,0 10,01 10,12 10,01 9,90 40,04
171,5 12,86 15,78 12,01 0 40,65
16,1 1,46 1,47 1,46 1,44 5,83
19,0 1,73 1,75 1,73 1,71 6,92
25,0 1,50 2,30 1,25 0 5,05
4,5 0,27 0,41 0,23 0 0,91

960,0 87,36 88,32 87,36 86,40 349,44
750,0 68,25 69,00 68,25 67,50 273,00

1560,0 136,50 138,00 136,50 75,00 486,00
140,0 12,74 12,88 12,74 12,60 50,96
35,0 3,19 3,22 3,19 3,15 12,75

442,0 40,22 40,66 40,22 39,78 160,88
’ 17,2 1,57 1,58 1,57 1,20 5,92

13,4 1,22 1,23 1,22 1,21 4,88
14,5 1,41 1,43 1,41 1,40 5,65
20,8 1,89 1,91 1,89 1,87 7,56
12,3 1,12 1,13 1,12 1,11 4,48
10,1 0,92 0,93 0,92 0,91 3,68
10,3 0,94 0,95 0,94 0,93 3,76

14000,0 273,0 276,0 273,0 270,0 1092,0
14000,0 818,9 2005,6 1365,0 1062,0 5151,5
4500,0 409,5 414,0 404,5 405,0 1638,0

 5.10 

 ( , / )

398,5 291,8 247,4 124,9
79,1 193,2 19,6 44,9

476,5 485,0 267,0 169,7

-
. , -

 ( . 5.11). , , -
 94,0 % , .

 60,0 %,  – 93,2 %, -
 – 92,7 %.

,
 124,9–398,5 / .

.  – 193 / ,
39,8 % . -

,  ( ).
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-
 (  20  80 %). -

.
: , . -

:  1,4–4,1 
’ ,  – 0,3–4,8 ,  – 0,7–5,1 , -

 – 0,9–5,3  ( , 1957). 
-  ( , 1970). 

 – 120–790 / ,  – 85–580 / ,
 – 75–410 / ,  – 38–250 / .

. -
 2–10 % .

, -
 850 / ,  625 / -

, 430 / , 270 / .
-

, .
. -

 ( )
 1,25–3,98 /  ( . 5.11). 

,  – .
, , -

 – , ,
, ’ -

. ,
, . , -

 2,92 /
.  ( -

)  2,46,  – 2,37 / .

 5.11 

 ( / )

’

*: 2,37 2,46 3,98 2,92 1,25
0,27 0,27 0,39 0,32 0,16
0,44 0,49 0,81 0,53 0,36
1,66 1,71 2,78 2,07 0,73

: 0,17 0,20 0,79 1,93 0,45
 – 0,08 0,09 0,46 1,06 0,26
 – 0,05 0,07 0,19 0,57 0,11
 – <0,01 <0,01 <0,01 <0,01 <0,01
 – V 0,03 0,04 0,13 0,29 0,07

2,54 2,66 4,77 4,85 1,70

:  I–IV:  –  ( );  – 
 ( );  –  (

); IV – ; * – .
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-
.  – , ,

.
(69,8–70,9 %).  (58,4 %). -

: , , ,
 (0,36–0,81 / ,  18,2–28,8 % ). -

 – 18,2 
18,6 % . -

 19,3  20,4 %. -
 28,8 %. 

 ( ) .
, ,

 9,8–12,8 %  (0,16–0,32 / )
 – .

- -
.  10–30 %. 

 ( , , 1937; -
, 1957; , 1958; , 1979; Persson, 1989; Palmer, Truscott, 2003; 

Nagaike, Hayashi, 2003; Rödel et al., 2004; Ji-Qi, Zhi-Bin, 2004; Siipilehto, Heikkilä, 
2005).  ( ,
1974; , 1975; , , 1998, 2000; ., 1998, 2002; -

, , 1998; ., 1998; 2000; Kikuzawa, 1988; Miyaki, Kikuzawa, 
1988; Kuiters, Slim, 2002; Nolet et al., 1994; Li, Zhang, 2003; Soil seed banks …, 2006). 

, -
 ( , 2000, 2005).

.
, , ,

,  ( , , ).
 (1,93 / ). -

 (0,79 / ). -
 (0,45 / ),  (0,20 / )

 (0,57 / ). -
 (  39,6 % ).

 (26,5 %).  (16,6 %) 
 (7,5 %)  (6,7 %).

 ( ) – , ,  (0,08–1,07 / ).
 (1,07 / ,

55,4 % , ).
 (0,46 / ,

 62,0 %).  (0,26 / ,
57,8 %). 

 (0,09–0,08 / , 45,0–47,5 %).
 ( ,

)
(0,05–0,57 / ). , -

 – ;  –  0,05  0,19 / .
,
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:  – 35,0 %,  – 
29,7  29,4 %,  – 24,4  24,1 %.

,  (0,001–
0,007 / ).  1,1 % ,
0,58 – , 0,50 – , 0,4 % – .

,
,  0,03–0,29 / .

,  – . -
 (0,13 / ).  0,4 

 0,7 /  (20,0  15,6 % ).
-

 (Pierce, 1987; Pierce et al., 1993; Kinnear et al., 2002). 

 (Mellgren, Roper, 1986; Relationships …, 2003; Mohr 
et al. 2005). -

 (Norway rats …, 2000).  
,

.

5.3.2.

-
.
, -

, .
-

 ( ., 2000; Bulakhov, 2001; Bulakhov et al., 2003).
,

, -
. -

. -
 – , , , .

 ( ),
,  ( -

).  5.12.

 5.12 
-

(  % - ,  1976–1980 .)

2,3 1,5 0,9 1,5
2,6 2,4 0,4 1,8

-
. , -

.
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 2,3 %,  –  2,6 %. 
’ -

- .
-

. - , -
 (  5–7 ), . - ,

 ( , ),
, -

.
 (  4–5 ).

,
.

0,9–1,4 %.  1,5–
1,8 %. , -

-
, .

, , -
 ( , , ), .

,  ( . 5.13). 
,

.

 5.13 
- -

 (1979–1989 .)

, % 
*

1 1,3 1,2 1,1 0,5 1,0
2 0,3 0,2 0,3 – 0,3
1 1,9 1,4 1,9 0,8 1,5
2 0,9 0,3 0,8 – 0,7
1 2,3 2,6 3,9 1,3 2,5
2 0,4 0,8 1,0 – 0,7
1 16,0 12,6 12,8 6,7 12,0
2 2,8 1,6 1,4 – 1,9
1 4,0 8,6 5,8 4,2 5,7
2 7,9 2,2 3,7 – 4,6

: * : 1 – ; 2 – .

( ), .
-

 16,0 %. ’ -
-  12,6 %. 

 (
12,8 %).  (6,7 %).

, -
 12 %. 

– . -
 4,0 %, , ’ , -
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 8,6 %;  –  5,8 %,  –  7,2 %. 
 5,7 %. ,

, . -
 2,5 ( , ,

 1,3, 2,6, 3,9, 1,3 %). 
 –  0,8–1,9 %  1,5 %; -

 0,5–1,3 % (  –  1,0 %).
,

,
- .

- . -
, ,  ( ).

’ . -
,

. -
 7,9 %,  (2,2  3,7 %). -

 1,4–2,8 %,  – 
0,4–1,0 %,  –  0,3–0,9 %,  – 0,2–0,3 %.

 ( ) -
- .

 29,6 %,  –  22,2 %,  – 
11,3 % ( . 5.14). 

 5.14 

’  (  1976 .)

 (% )

: 7,8 1,1 5,4
0,4 0,1 6,7
8,6 1,4 3,6
6,9 0,8 5,3
7,4 1,4 3,5

16,0 2,8 8,2
2,2 0,3 2,5
3,3 0 4,4

 ( ) 29,6 11,3 22,2

-
-

, -
 7,8 %,  –  5,4 %. 

-  –  1,1 %. -
-

.

’ ’
.  ( )

-
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.
. ,

, ,
 ( . 5.15).

 5.15 
,

( , ) ’  (1974–1975 .)

-

17,0±2,3 20,2±2,1 11,9±0,9 49,9±3,5
21,7±2,5 28,1±3,1 13,6±1,1 48,0±4,5

, % 21,7 39,1 14,3 11,9,
/ 2

4,5 7,7 2,8 2,3

2,3 2,4 3,5 4,2
2,5 2,7 3,7 4,6

,% 8,7 12,5 5,7 7,1
,

1,5 2,2 1,1 1,3

-
, .

-  7,7 % 
,  – 4,5 %; -

 – 2,3–2,8 %. -
.  1,5–2,2 % ,

 – 1,1–1,3 %. ’  ( . . 5.15).
,

.

5.4.

-
 ( ) .

-
. , , , -

-
. , -

.  ( -
, ) -

. ’ -
- .

 –  – 
. , -
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, -
.

: , ,  ( , 1973 ; , 1979; 
Nakamura, 1987; , 1991, 1998 ).

5.4.1.

-
. -

: 1) -
,  ( ), ;

2) ,
.  ( ) , -

. , -
 ( , ,

1973, 1974; , , 1978; , 1979; , , 1983; -
, , 1989; Persson, 1989; ., 1998).

, -
:  ( ),

 ( , )  ( 2, ). -
 70–90 % .

. -
 ( ) -

. ,
, -

 ( , 1979, 1984; , 1998; -
, 2005). . -

 (Ciechanowski, 2002).
. -

, . -
, , -

.
, -

.
.

, -
 ( . 5.16). 

 83–85 %,  – 
 ( ).  43–120 /

(  37–102,  – 7–19 / ).
 (  – ). -

 33–102 / ,  5–19 / .

.  – -
, -

.
- .  50 % -
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 ( , , 1974). -
 ( , , 1967; ,

1970; , 1983; ., 1983; , , 1983; .,
1989; , 1990).

 5.16 
*

( , / )

101,9 93,1 56,4 36,5

86,2 57,0 52,6 28,2
:

15,7 36,1 3,8 8,3
 ( ) 19,0 19,0 10,7 6,7

16,0 11,7 10,0 5,0
:

3,0 7,3 0,7 1,7
120,8 112,1 67,1 43,2

102,1 68,7 62,5 33,2
:

18,7 43,4 4,6 10,0

: * . .  (1984), . .  (1984, 
1988), . . , . .  (1989), . .  (1996).

. -
. -

,
( , 1974; , , 1989). -

.  – ,
, , -

, .

.
,
, -

, . -

 22–60 %,  ( ) – 13–14 % ( , 1975).
-

 31,3 %,  –  25,4 %, 
 –  9,3 % .  42,2, 37,5 

13,7 % .
. ,

 52,4 %,  –  64,8 %. 
-

 1,7  1,5 .  ( ) -
 1,5 ,  –  1,4 .
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, -
,  1,4 .

 1,5–1,8 .
,

 1,3–1,6 . -
 (

), .
,

 1,4–1,8 , -
, .

.
 ( , 1998 , 1998 ).

-
- ’ . -

.
-

, .
, -

 ( , , 1994). ,
, -

, ’ .
, .

 ( ), , -
.

 ( . 5.17). 

 5.17 

(  0–30 )

,
%,

1 85,7 107,2 104,1
4 82,9 111,4 103,2

12 73,3 110,2 107,3
1 84,5 108,6 106,9
4 81,7 113,0 109,5( , ) 12 70,9 111,9 106,2
1 91,7 101,6 107,1
4 91,5 106,1 106,0

12 76,7 114,1 111,0
1 86,5 106,0 96,9
4 85,2 112,2 104,2

12 91,3 114,3 101,7
1 82,7 107,0 108,2
4 81,5 110,1 110,0( , )

12 87,0 106,1 107,1
1 98,1 108,0 107,2
4 88,9 113,1 108,2

12 84,8 109,0 106,1
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-
 8,3–16,5 %,  –  1,9–17,3 %, 

,  –  8,3–18,3 %  11,1–18,5 %;  23,3–
29,1,  –  8,7–15,2 %. -

.
 ( ) -

 1,6–8,6 %,  –  6,0–8,0 %; 
 6,1–13,0  10,1–13,1 %;  –  10,2–14,1  9,0–14,3 %.

 3,2–7,3 %,  –  1,7–4,2 %;  – 
 6,2–9,5  7,1–10,0 %,  –  6,0–11,0  6,1–8,2 %.

,  – 
.

-
,

.
.

 (Yadav, Ika, 1988; , 1998 ),

( . 5.18). ,
 (0–10 ) -

 12–36 % ,
. -

 9,0–31,6 %. 
.

 0,7–7,7 %,  –  4,1–14,5 %. -

, -
.

-
. -

-  ( , , 1991; 
., 2001; ., 2002; , , 2003, 2005 , 2005 ). -

 10,4 / ,
16,4 / , , , , , -

 ( . 5.19). -
, -

.
,  ( . -

). ,
- .

’ -
- . -

. . .  (1972, 1977), 
 811,9 /

1163,0 /  – ;  –  2591,1  1181,2 / . -

147–183 /  192–282  – ,
 210–263  874–1287 / .
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 5.18 

 (  % )

, ,

0–10 112,3 106,31 10–20 100,7 105,4
0–10 130,0 114,84 10–20 102,5 113,7
0–10 136,1 109,112 10–20 107,7 111,3
0–10 109,8 103,91 10–20 104,1 101,7
0–10 131,6 117,14 10–20 112,2 115,4
0–10 127,4 112,212 10–20 114,8 111,0

 5.19 

( / )

N P K Ca Na
10,394 16,403 1,011 0,555 0,266 2,153 0,024
10,553 14,119 0,954 0,733 0,269 1,203 0,020
5,537 9,216 0,561 0,283 0,145 0,982 0,005
3,934 5,304 0,413 0,224 0,106 0,615 0,007

-
, -

 (  10–20,  – 
20–130 ). ,  – -

.
. -

, -
: ,  (Hofman, 

1955; Klugwer, Vamel, 1956; Alexander, Durajran, 1967; Tang, Schudo, 1987; Mitsulov et 
al., 1986; , , 1988 ; Ondrasck, 1989; Vekemans, 1989). ,

 ( ., 1988; -
, , 1997 , 1997 ; Bulakhov et al., 2003; , , 2003; ,

2000, 2003), 
( . 5.20). -

.
, ’ ,

 6 .
.

 179 %,  –  142 %, 
 –  157 %. ; -

 26,8  19,0 %.



. . , . .206

 5.20 

 ( ,  %) 

,

1 179 123 156 120 43
6 26 –97 –65 –46 –6

12 0 74 59 45 73
1 142 72 83 103 39
6 8 13 13 –42 11

12 0 18 21 39 23
1 157 206 67 139 42
6 19 –26 –32 –43 –23

12 0 26 82 22 28

 1,2–2,5 . -
.

( )  120–
156 %,  –  72–83 %,  –  67–206 %.  6 

 (  + 13 
–97 %). ’ .

 (  18–83 %).
.
 39–43 %, 

 73 % ( ).
 (23  28 %).

. -
-

 ( . 5.21). -
, .

 ( , 1983).

 5.21 
*

,

1 2,9 / 5,0 1,6 / 1,4 2,5 / 2,1 
6 1,8 / 1,1 1,5 / 1,2 1,7 / 1,5 
1 – – –
6 1,5 / 2,0 2,0 / 1,1 –
1 – 1,5 / 1,1 2,0 / – 
6 – 1,3 / 1,1 –
1 – – –
6 – 1,2 / 1,1 –
1 – 1,3 / 1,2 1,8 / 1,2 
6 – – –

: * – /  0–
10 ( )  10–20  ( ).
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-
, -

. -

 (Bulakhov et al., 2003; Pakhomov et al., 2003). -
-

.
 (0–10 )  1,5–29,0.

 1,1–1,5. -
. -

.  1,3–1,8. 
.

 70  1 
( . 5.2). 

.
.

, . -
, -

. ,
 – 

.
 ( . 5.22). 

 5.22 

 (  0–30 )

, /,  ( ),
%

1 23,4±3,05 40,5±6,11 73,1
6 17,3±1,01 18,1±1,22 4,6
1 37,2±4,18 63,5±7,85 70,7
6 20,6±1,27 23,5±1,66 14,1

-
 73,1 %, 

 –  70,7 %.  4,6 
14,1 %.  ( ), -

 60 . ,
.

2.
.

2  – « -
» , , . -

 « -
» ( , , 1983; ., 1983; , 2003). 

2

72,7 %,  –  67,4,  –  58,8, 
 –  53,7 % ( . 5.23). 



. . , . .208

10

. 5.2. 
: I – - ;

II – ;  – ,  –  6 ,
 –  10 ; , ,  – 

.
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 5.23 
 « »

( 2/ )

, ,  % 

1 4,61±0,39 7,96±0,69 72,7
6 2,28±0,12 3,31±0,21 45,2
1 3,44±0,26 5,76±0,44 67,4
6 2,08±0,11 2,83±0,21 36,1
1 5,31±0,45 8,43±0,63 58,8
6 2,11±0,16 2,70±0,25 28,0
1 5,31±0,45 8,82±0,76 66,1
6 2,11±0,16 3,83±0,22 41,5
1 4,99±0,42 7,68±0,62 53,7
6 1,97±0,09 2,49±0,19 26,4
1 4,99±0,42 8,62±0,77 72,7
6 1,97±0,90 2,53±0,21 28,4

. -
 66,5 %,  –  72,7 %. 

.
. -

,
. ,

,
.

.
, , -

 – .
-

, ,
. ,

.  – -
. ,

 ( . 5.24, 5.25).

 5.24 

’

, ,
 % 

4 62,5 68,7
12 33,2 33,3
4 60,0 57,1

12 55,5 30,8

-
 62,5 % (  8  13 ),  – 

60 % (  5  8 ). -
 33 % (  9  12 ),  –  55 % (  9 

 13 ). , .
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 5.25 

, ./ 2 , / 2
,

*
, % , % 

33,0 141,8 329,6 3,0 10,12 237,3
12,1 10,2 –17,3 0,61 0,39 –36,1
8,0 13,4 67,5 0,06 0,11 83,34

53,1 165,4 211,5 3,67 10,62 189,4
76,4 178,6 138,8 5,62 11,16 98,6
26,8 16,4 –38,8 0,38 0,26 –31,6
8,0 13,8 72,1 0,04 0,09 125,0

-

12

111,2 208,8 87,8 6,04 11,51 90.6
6,1 8,0 31,1 1,06 1,01 –4,7
7,7 6,2 –19,5 0,29 0,22 –24,1
1,3 1,6 23,1 0,04 0,07 75,04

15,1 15,8 4,6 1,39 1,30 –6,5
17,4 30,3 74,1 1,19 1,81 52,1
4,6 3,8 –17,4 0,34 0,27 –20,6
1,8 2,6 44,4 0,07 0,13 85,712

23,8 36,7 54,2 1,60 2,21 38,1

68,7 %,  – 57,1 %.  (33,3  30,8 %).  

( . 5.25).  211,5 %,  – 
 89,4 %.  12  –  87,8  90,6 %. -

 4,6,  6,5 %.
.

 (  329,6 %) -
 (  237,5 %)  (  31,1  4,7 % ).

- .
-  67,5 %,  –  23,1 %. 

 83,3  75,0 %. , ,
 (  17,3 %),  (  19,5 %). -

; .
, -

. -

.  ( -
)  (

).
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5.4.2.

.  1871 .  « »
. . .  (1883)  Schaler (1892) 

. . .
(1889) ,

.  1960-
. -

. .  (1963), . .  (1964, 1966, 1968, 1970, 1973, 
1976, 1984), . .  (1973, 1975), . .  (1983, 1998), 

.
-

,  « » . -
-  – , -
, , , , , , ’ , ’

, , , .
,  ( -

), , , , , ,
.

. -
.  – -

. : , , -
 ( , 2000).

.
 ( , , )  ( -

, ).  20  2,0–2,5 .
, -

, ,  ( . 5.3).
, ,

,  ( . 5.4).  – 
, .

. , -
, , -

, , -
.

 ( . 5.5) 
,  ( , 1946). ,

,
, . -

 –  ( )  ( -
). ,  60–

85 % . -
 5–10  (85 % – , 88 % – ).

 10–20  10–15 % 
. , , .

 20  (0,07–0,13 %). -

( ). . 5.6.
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. 5.3. 
:  – - ;

 – ;  – 
- ;  – .

, , , , ,
.  ( -

)
( ) ( . 5.7). .

,  ( , ).
.

,  –  ( . 5.8). , , -
, . ,

( )  ( ) .
, -

’ . -
: .  (  30–40 )

(10–15 ). , , -
 ( ). ,

.
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20

. 5.4. :  – ,  – 
;  – ,  – 

,  – ,  –  ( ) ,
 – ,  – ,  – .

 – , ,
(100–4000 2).  5  25 .

:
 ( ),  ( ), -

 ( ).
- . -

.
 ( ), -

 ( , ),  ( , , , ),
,  ( ., 1987; , 1998 ).

 ( . 5.26). -
 1,8 (0,8–3,5) . / , -

– 2,9 (16,3–65,0) . / ,  – 700 / ,
 2,6 . / .  (

5,2  39,1 . / ).
(2,8 . / )  – 27,7 (1,2–55,6) . / .

’  ( )
 (0,5  8,1 . / ).
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. 5.5. : , , ,  – , ,  – 
; ,  – ;  – ;

 – ; ,  – 
;  – ,  – 

,  –  ( ),  – 
,  –  ( ),  – .

. 5.6. 

:
 – ,  – ,  – 

; I – -
, II – -

, III – 
, IV – -

; :
 – 0–10 ,  – 10–20 ,

 –  20 .
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. 5.7. :  – 
,  – 

-
,  – ;  – ,

 – ,  – 
,  – 

,   – 
.

. 5.8. :
 – ;

 –  « » ( );
 – ,  – ,  – , .



. . , . .216

’ , -
 – 24,4,  – 11,4,  – 5,7, 

 – 1,4 3 .
, . -

 13,0 % ,
 – 10,2 %,  – 8,5 %, 

 – 2,5 %. . , -
, .

 5.26 

, ./ , % , 3/
1,8 (0,8–3,5) 3,3 18,9

2,9 (16,3–65,0) 3,4 5,5
– 3,5 –
– >0,1 –
– 10,2 24,4

0,7 (0,1–2,6) 4,2 4,2
20,2 (5,2–39,1) 1,5 1,5

– 2,8 –
– >0,1 –
– 8,5 5,7

2,8 (0,5–7,6) 2,2 8,0
27,7 (1,2–55,6) 1,9 3,4

– 8,8 –
– >0,1 –
– 13,0 11,4

0,5 (0,1–2,7) 0,4 1,2
8,1 (0,3–11,2) 0,1 0,2

– 2,0 –
– 0,1 –
– 2,5 1,4

 ( , 1970; ,
1975; Pakhomov, 1998a). -

, , ,  – , -
 – . ,

,
.

.
 41 2/ ,  –  238 2/ ,  – 257 2/ ,

 –  47 2/ . ,
,

.
. -

,
, , – , -

, . -
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 ( , 1921; , 1948; , 1966, 1968, 1984; ,
, 1965; , 1970; , 1973 ; , , 1973; 

, 1975; , 1978, 1980, 1997 , 1998 ; , 1984; , ,
1990; , 1998; Dechnik, 1984; Pakhomov, 1998b, 2000).

, -
.

.
( , )  5–10 , -

. ,
 0,3–0,4 . , -

, ,
 3,1, 2,3, 1,6  1,2 .

 0,2–1,4 %. 
. -

 12,5–35,7 % 
.

.  1–2  3–
7  – , . -

, , -
, .

’ , -
-

, . -
. , ,

 ( . 5.27). 
,

 8,1–9,5 %,  –  4,2–7,8 %,  –  9,4–16,5 %, 
, ,  7,5, 3,6–4,4  2,6–7,0 %. , -

.
-

.  50–51 % ,
54–56 % ,  48 %  ( ,
1996). . -

 57–62 %,  –  58–61 %, -
 –  49–63 %. , ,

.

 5.27 

 (% )

 0–40 
9,5 7,5
9,4 2,6
8,1 7,5
7,8 4,4

16,5 7,0
4,2 3,6



. . , . .218

-
. -

. , -
 (Olzewski, Sroszan, 1965). ,

 2650 ,
 –  1021 .

 16100 ,  –  36000 
.  4283,  –  1330 

 ( . 5.28). 

 5.28 

,
. / ,

3/

-
-

, % 
2,65±1,97 16,9±6,3 0,42 (0,19–0,81)

16,10±9,95 8,1±3,2 0,41 (0,23–0,90) 

1,02±0,76 6,5±2,7 0,16 (0,10–0,63)

4,28±1,82 5,6±2,2 0,28 (0,05–0,74)

15,21±7,63 7,6±2,7 0,38 (0,15–0,77) 

-
.  25 3/

,  0,83 % .
 6,5 3/ ,

 –  13,2 3/ . , ’
- ,  (Roper, Moore, 2003).

 – . -
-

.
 ( )  ( , , 1969; , 1973 ;

, , 1989; , 1998 ; Pakhomov, 1998b). -
-

. ’
,

.
.

,
.

. 5.9. -
. -

, -
,  1,8–23,0 %. 

( )  6–23 %, 
 –  1,5–3,5 % .
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. 5.9. 
-  6–8 ;  – -

,  –  ( ),
 – ,  –  ( )

,  – ,  – ; –  – 
,  – ;  –  ( )

- , – ; : – 36–39 %;
 – 34–36 %;  – 32–34 %;  – 30–32 %;  – 28–30 %;  –  28 %.

-
, .

 ( ,
1973 ; , 1997 ). ,

. -
 10–

30 ,
 30 . , ,

.
-  0,5–

1,5° , .
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. -
-

.
 (Pakhomov, Bulakhov, 1993, 1995; Pakhomov, 

1996, 1997, 1998a; Milton et al., 2002). -
-

 (Abaturov, 1972; , 1992; Pakhomov, 1993, 1996; Pakhomov, 
Bulakhov, 1995; Bulakhov, 1997; , 2000; Bulakhov et al., 2000). 

. . . .  (1966), 
 340 / Fe2O3, 910 Al2O3, 185 Ca MgO. . .

(1970), , -
, ,

. ,
’ -

 ( . 5.29).  – -
,

.  – -
, ,  – . -

, ,
. , ,

.  5.29 
.

 5.29 
, -

, /

0,064 25,032 2,608 12,335 0,089

0,037 18,379 1,402 9,549 0,065

0,019 9,788 0,531 6,468 0,006

0,024 6,498 0,258 4,053 0,046

0,020 9,020 1,278 4,797 0,061

0,006 1,335 0,158 0,449 0,004

-
. . -

, -
 0–40 

(  0,6–10,9 %).  30–40 
’ .

,  – 
 3–16 % ( , )

.
 7,1–7,4 %,  –  5–11 %.
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 20–40  (  5–7 %), 
(  3–11 %)  (  6–7 %).

:
–  0–40 ;
– , , ;

, -
– ;

– , ,
.
, -

, , .
 1,1–1,4 . -

-
.

 0,3–0,5 %: -
 – 0,2–0,3 %, , -

,  0,1 %.

. . -
. , ;

, ’ , -
 ( ,

). , -
, ’ .

, ,
. ,

( ., 1967). -
.  – 

 ( , , 1982; , 1986).
, -

, , .
- , ,

. ,
.

, .
- ,  ( ) -

.  30–60,  – 40–
80 .
10–25 , , -

. -
, -

,
. -

 1,3–3,3 -
 0,25–7,73 %. 

 ( . 5.30, 5.31).



. . , . .222

 5.30 
-

’

,  % 

. / , % 

0,13 184,1 6,08 2,76–11,78

1,57 47,1 1,65 0,89–3,63

7,70 231,2 7,73 3,66–15,43
0,20 4,5 0,10 0,16–0,27

1,15 25,5 0,48 0,30–0,94

1,35 23,0 0,58 0,46–1,21

0,65 53,5 1,12 0,05–4,01

1,05 61,5 0,25 0,11–0,68

, -
 1,1–6,0  ( -

). ,
 (  24–65 %).  ( -
 20–71 %). 

(  3,5 ).  (
2–4 )  (  6,5 ).

 (  4,5 ) ,
(  1,1–2,6).  1,2–2,0 . -

(  2,0 ),  –  1,1–1,3 .

 5.31 
-

 (  20 , % )

-

595,0 127,6 100 109,5 137,5 154,1
124,4 128,5 155,9 155,9 164,5 168,8
224,8 163,5 118,0 119,1 171,3 355,7
139,9 156,6 175,9 377,1 183,8 651,6
107,0 137,6 104,4 261,4 109,3 456,6
127,0 144,2 185,3 207,3 123,8 156,6
106,6 100,7 107,0 125,4 121,4 193,3

-
, ,
,
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(  1,2–3,0 ),  (  1,1–4,6 ). ,
.

. ’ -

 ( . 5.32, 5.33).

 5.32 
-

’  (% )

115,5 106,2 108,0
138,8 183,2 135,9
166,7 110,0 128,2
127,2 136,6 113,4
132,7 132,6 215,4

– – 165,2
180,7 117,6 193,3

 5.33 
-

* - , % 

0,25 44,8 1,54 0,82–3,33
14,28 87,5 3,05 1,63–6,67
2,02 34,9 1,18 0,60–2,49
0,39 95,1 2,0 0,30–5,07
5,52 41,3 2,0 0,30–5,02
1,84 45,7 1,01 0,16–2,49
0,18 138,2 2,14 0,14–7,46

** 2,21 24,3 0,51 0,02–1,82
** 1,75 31,0 0,65 0,03–2,33

** 0,06 120,0 0,48 0,11–1,32
** 2,01 31,0 0,12 0,03–0,34

** 2,72 88,3 0,35 0,07–0,97

: *  – N–NH4  4 / , -
 –  48 / ,  – 2  2 ./ ; ** – -

.

 ( ),  ( ). -
,

. .

, . -
, , . -

.
.
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, , ,
.  – .

 1,2–1,8,  – 
 1,1–1,8,  –  1,1–2,2 .

,  – , -
 – .

 – -
. , -

,  – . ,
-

.
.

, . -

- -
 ( , 1985). -

 ( ),
(  1,3–1,4 )  (  1,2 ).

-
 2,3, 0,7–1,4  0,5 %. , -

, .
.  – ’

, .  – -
, ,

 – . 2

’ - .
« » .

.
-

2 ( . 5.34).
 « »  1,5–

2,3 ,  –  1,5–1,9,  – 
1,4–2,0,  –  1,5–1,6 . 2 , -

-
 819,3 / ,  – 624,0, 

 – 286,6 / 2. -
 2–4 .

,  – -
,

.
. -

. ,
’ ’ . -

; –
.

.
. , -

, -
. .
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 5.34 
2

’

,  % t
127,0 8,62
93,3 5,33
95,9 3,95
86,9 3,59
53,1 1,78
98,3 4,26
45,5 4,83
49,5 3,32
88,1 7,79
74,5 4,77
99,6 5,72

162,1 8,79
53,3 3,04
38,8 2,83
85,2 4,13
49,4 5,44
62,2 6,85
61,2 3,34
54,9 2,46
56,1 2,87

, - -

 ( . 5.35).

 5.35 

’

 (1–2 )  (3–5 )
, . .: 19 14 28 33

19 13 26 31
0 0 1 2
0 1 1 1

 ( ./ 2), . .: 254,3 54,8 244,4 373,4
254,3 48,1 235,3 365,4

0 0 1,6 1,7
0 5,7 7,6 6,0

 ( / 2 ), . .: 260,8 76,6 178,3 315,2
260,8 77,1 174,4 309,2

0 0 0,7 1,2
0 0 2,9 4,8

,  ( – )
,  26, 370  70 %. -

 ( ) ,
 47,4 %; ,

 31,6 %. 
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 73,6 %,  –  476,9 %,  –  20,8 %. 
 (

).
-

 – . ,
, ,

. ,
, .

 – , ,
, -

,  –  ( . 5.36). -
, . -

. , -
. , -

 (  80 %). -
 17,8 %,  –  39,7 % (  – 

47,6 %,  –  23,1 %,  –  90,0 %,  –  25,0 %). -
, ,

, .

 5.36 

’

 ( )  (1–2 )  (3–5 )
15 8 17 25

, : 2539 1933 2769 2961
 ( ) 78 23 114 154
 ( ) 2461 1910 2655 2807

. -
, ,

,
. - .

- ,
, -

, 1979; , , 1987; -
, , 1988; , , 1998; ., 1998, 1999, 2005). -

, ,
. -

, , , .
,

, 2000).
-

, , - , -
. , , – .

’ , - , .
. -
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 ( )
1,1–1,3 ,  ( . 5.37).

 – -
 ( , 1994). -

, . -

 «  : » ( , 1985). 
, -

,  206 %,  –  166 %, 
 –  177 %,  –  131 %. -

.
 400 %,  –  300 %. -

.

 5.37 

- ’

,  % 

19,0 93,1 53,1 84,6
26,6 83,8 217,1 204,0

– 29,2 23,2 51,0
45,6 206,2 293,4 339,6
16,8 38,8 142,9 107,0
11,8 114,4 291,7 245,1

– 13,2 26,8 90,0
28,6 166,4 461,4 442,1

11,5 177,8 187,6 101,2

1,78 121,3 124,6 95,4
– 10,3 86,8 20,0

1,78 131,6 211,4 115,4

 ( ) -
 – , .

 (  461 %),  – -
 (  293 %). ,

- -
.

 – .
,

. -
, , -

. ,
, -

, , , , -
.  ( ,

1991).  – 
.

 – -
. - , ,
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. - ,
,  ( . 5.38). -

 1,5–2,0 , , , -
. -

 (  213,6 %), 
 (  2,0–2,5 ). ,

.
(  4,0 )  (  5,5 ); -

 –  1,5–1,6 .
 (  248 %)  (  1,6 ).

 (  6,7 %), 
.

 5.38 

’

,  % -
-

55,6 154,3 166,4
120,0 49,8 68,2
60,0 300,7 14,2
86,4 149,8 144,9

160,0 107,2 52,1
42,8 42,4 136,4
40,0 60,0 6,7
50,0 62,7 56,8

175,0 213,6 232,0
66,7 217,7 286,3
50,0 446,5 248,2

145,5 107,9 225,0
66,6 126,0 313,0
50,0 15,1 36,9
75,0 54,8 61,2
63,6 187,8 255,4

,  – ,
, -

. ,  – -
 ( , 1994, 1999 , 1999 ; , 1997; 

., 2003), , -
.

,  – -
. -

, -
, , ,

,  « », -
, ,

. -
. -

, .
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66
 – ,

. ,
, , ,

.
-

.
’ , -

’ ,
, ' .

,
’ . , -

, -
.

6.1.

-
. -

, , ,
, ’ , -

 ( , , 1998; ., 1999, 2004, 2005; ,
1999 ; Bulakhov et al., 1998; Pakhomov, 1998c; Mouse-like rodent …, 1995).

 – -
 (Uve, 1989; ., 1999 , 1999 , 2005). -

, ,
.

-
-

. ’ -
 –  ( , 1996; ,

, 1995; ., 1997).
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6.1.1.

 ( ) -
, .

,  (
): 10, 100, 500 / 2.

. . ,
, .

,

 ( . 6.1). -
 4,3 %.  8 

 (  2,0  19,7 %.)  14 
 (8,0 %  38,3 %).

 6.1 

 (  +  0–50 )

, /
,

, % , % 
2 3,48±0,27 2,63±0,28 –24,4 0,95±0,17 0,91±0,18 –4,3
8 2,50±0,25 2,45±0,28 –2,0 0,71±0,06 0,57±0,05 –19,7

14 2,45±0,29 2,23±0,26 –8,0 0,94±0,11 0,58±0,07 –38,3
20 2,06±0,24 2,04±0,27 –1,0 0,62±0,07 0,59±0,07 –4,8
2 24,24±0,28 22,81±0,23 –5,9 12,34±1,52 5,82±0,67 –53,8*
8 23,01±3,21 22,68±2,59 –1,4 11,28±1,31 6,70±0,72 –40,6*

14 21,72±1,86 22,31±2,76 2,7 8,80±0,79 6,47±0,71 –26,5*
20 24,00±1,92 23,72±1,54 –1,2 8,67±0,94 7,87±0,81 –19,7
2 120,30±11,31 115,38±10,09 –4,1 45,06±5,01 34,69±4,22 –24,1
8 125,70±10,68 118,45±8,72 –5,8 40,89±4,11 33,93±4,18 –17,0

14 106,17±7,11 105,79±6,75 –0,4 48,68±5,06 39,59±4,18 –18,7
20 119,17±10,27 118,32±2,31 –0,7 47,10±5,11 40,20±4,29 –14,7

:  – , %. 

 ( ) -
, ,  (53,8 – 

40,6 – 26,5 – 19,7 %).  ( ) -
,  (24,1 – 17,0 – 18,7 – 14,7 %). -
 – 

- .
.

- , , ,
. ,

’ -
, . ,

,
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(Andersson, 1975; Wu Yan Yu et al., 1995). 
 (Piccolo, 1989). 

’ . -
’

70–80 %  40–60 %. 
 – 

.

6.1.2.

,
. , -

.
-

 (Christensen et al., 1995; Li et al., 1997; Tsadilas, 1997 ). -
 – , -

.  ( )
. ,

 ( . 6.2). 

 6.2 

, /
,

, % , % 
2 2,48±0,27 2,61±0,28 5,2 0,95±0,57 0,91±0,11 –4,2
8 2,50±0,25 2,52±0,27 0,8 0,71±0,06 0,66±0,08 –7,0

14 2,45±0,29 2,41±0,26 –1,6 0,94±0,11 0,50±0,06 –46,2
20 2,06±0,24 2,48±0,31 20,4 0,62±0,07 0,56±0,08 –9,7
2 24,24±0,28 22,86±2,52 –5,7 12,34±1,52 6,63±0,69 –46,3
8 23,01±3,21 22,68±2,50 –1,4 11,28±1,31 5,83±0,61 –48,3

14 21,72±1,86 22,02±2,11 1,4 8,80±0,79 6,64±0,73 –24,5
20 24,00±1,92 25,24±2,61 5,2 8,67±0,94 7,73±0,86 –10,8
2 120,30±11,31 122,88±12,05 2,1 45,60±5,01 11,43±0,98 –74,9
8 125,70±10,68 124,25±11,45 –0,2 40,89±4,11 37,37±4,13 –8,6

14 106,17±7,11 103,99±8,16 –2,1 48,68±5,06 35,75±3,71 –26,6
20 119,17±10,27 122,63±14,02 2,9 47,10±5,11 37,69±4,92 –20,0

:  – , %. 

-
.

 14  1,2 ,
 20  – . -

,  ( ).
 ( )

 14  20  (  1,4 ). . -
, -
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. ,
. , -

, -
.

,
 – -

,
.

6.2.

6.2.1.

-
.  –  ( -

, 1987). -
 ( , 1984; Marcus Granato, 1995, Velea et al., 1995).

-
: , ,

.  ( ) -
:  1,7  1,1 . /

,  35,8 % ( . 6.3). 

 6.3 

,  % , -
–1 –2 –2

–1
–3 –3

–1
1 –35,8 –9,1 41,8 1,75 58,7
3 –37,6 –16,9 33,2 –28,2 15,1

:  –  ( ), –1 – , , –2 – -
, –3 – -

,  – , %. 

 1,33  0,83 . /
 37,6 %. -

 1,61 . / ,
 – 1,1 . / .

 9,1  16,9 %. ,
, .

.
 83,1–90,9  71,8–100,0 %.
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6.2.2.

,
. -

. , ,
, . ,

, . , , -
,  – 

’ ,  ( ., 1985). 
 ( ,

1978; Nakamura, 1987). , -
,

(Marco Zupan et al., 1995).
, -

.
-

 – - . -
, . -

 33,3 %,  –  52,4 %,  – 
 31,0 %, :  28,6, 28,3  35,2 % .

 6.4 

,  % , -
–1 –2 –2

–1
–3 –3

–1
–33,3 –11,1 –11,1 33,3 33,3
–32,4 –35,3 –23,3 35,4 61,11
–31 –25,1 –14,5 8,5 23,8

–28,6 –14,3 –14,3 20,0 20,0
–28,3 –19,1 –10,6 13,5 25,73
–35,2 –25,0 –14,1 15,9 32,7

:  –  ( ), –1 – , –2 – 
, –3 – ,  – 

, %.

 11,1 %,  –  14,3 %, -
 –  35,3  19,1 %,  –  25,1  25,0 %. ,

-
 85,7–88,9 %,  –  64,7–80,9 %,  –  75,0 %.

.  11,1 
 14,3 %,  –  23,3  10,6 %,  –  14,5  14,1 %. -

 – 75,7–88,9 %,  – 76,7–89,4 %, -
 – 86,0 %. -

 ( , -
, 1998, 2000; ., 2000, 2001).
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6.2.3.
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.
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. ,
, . ,

,
.

, .
 – ’ ,

,
, -

’ ,
.

, .
- -

-
, .

,
, -
- ,

. ,
( , 1963) . -

-
 ( , 1970).

, ,
,  – -

, -
. -

, ,  « -
» , . -
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,
.

 – -
. -

, , ,
, , -

.  – 
. , -

 « -
» ( ., 1993). 

, -
.  « »,

,
.

, ,
 (Zafar Jgbal et al., 1991).  
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. . -
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77
.

, -
, .

, -
. -

, ,
14  (9 ),
28 . -

. -
 ( , , , ),  ( , , , ,
, , , , , ),  ( ),  (
),  ( , , , , ’ , , ).

, -
 ( , , , ’ ),  ( -

, , , ).
, , . -

, -
,  ( , ).

-
 43,8 % , -

 – 28,2 %,  – 15,6 %. -
 – 21,9 % ( , -

 – 14,1 %). , ,
 24,3 %. 
. -

 17,2 % ,  – 32,8 %.
, -

. ,
.

,
(Poole T. B. et al., 1978; Prigioni et al., 1986; Poole K. G. et al., 1995; Richards et al., 
1995; Mayle, 1996; Lovari, San Jose, 1997; Nolet, Rosell, 1998; Kurttila et al., 2002; 
Otter (Lutra lutra) distribution modeling …, 2003; Poole D. W. et al., 2004; Reynolds et 
al., 2004; Richter, 2005).
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7.1.

 18 ,
.  2004 -

 2547 . ,  – 2480,9 . , -
 – 22,3 . ,  – 44 . .

. 7.1. , -
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 7.1 

 (
)
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2001 . 2002 . 2003 .

10 10 5
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 ( ) 4885 5061 4066
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118496 129354 128651
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 7.2 
,  (

)

%
-

0 30 30 24 802001
50 50 36 72 0
67 67 55 82 122002
57 57 48 84 9
53 53 27 40 262003
60 60 30 50 30

-

;
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;
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;
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-
’ ;
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’ ;
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,
 ( . 7.3).
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. - -
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. , -

.
,
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.
-
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,
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 ( ., 1980) 
- .

.
, ,  (100 %  60–

70 %),  ( )  1,5–5,0 . -
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(Rathke, Br ring, 2005).
-
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.
, -
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)  8 , 68 , 180 , 142 , 1200 .
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– ;
– -

, -
;

– - -
;

– -

 ( ,
, , ). -

,
 (Non-lethal mouse repellents  …, 1996).  

7.3.

-
,

. , ,
. -

,  80–90 % 
 (Pakhomov et al., 2002). 

 (Mercury concentrations …, 1977; Mason, Macdonald, 
1986, 1987; Mason, 1998; Pettersen et al., 2002; Metcheva et al., 2003), 

,  ( )  (Rail, Kidd, 1982; Shore, 
Douben, 1994; Shore, 1995; Poole et al., 1995; Radionuclide behaviour …, 1999; 
Sobanska, 2005; Non-destructive pollution …, 2006). 

, ,
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SSUUMMMMAARRYY

The review of a general characteristic of mammals as the animals being at the highest 
stage of evolution is presented. The species diversity is characterized. The cadastre of mammal 
is specified and their role in natural processes is covered. The recommendations concerning to 
rational use and the organization of conservation measures under conditions of the Dnipropet-
rovsk region are given. In addition the list of mammals subjected to the especial protection, in-
cluded in the national Red Data Book, the region Red List and annexes 2 and 3 of the Bern 
Convention are presented.

Chapter 1 includes environmental characteristic of the region, namely: geomorpho-
logic, hydro-geological, climatic ones, soil cover, vegetative cover, and animal populations.

Subchapter 1.2 describes modern ecological conditions of the Dnipropetrovsk region 
known as most important economic and industrial center of Ukraine.

In the given section the stages (types) of systems’ integrity, which were formed depend-
ing on a degree of transformation processes, are listed: 

I – not transformed;  
 – modified;  
 – feebly transformed;  

IV – medium-transformed;  
V – strongly transformed;  
VI – destructive;
VII – catastrophic.
It is specified, that the weakest part in the natural environment is steppe ecosystems. 
Taking into account the degrees of transformation, technogenic loads and biodiversity 

data enables to give an opportunity to provide a general account of ecological conditions in the 
Dnipropetrovsk region (Kushinov et al., 2000; Bulahkov et al., 2005). Throughout the region the 
areas with etalon ecosystems are absent. Favorable ecological conditions have kept only on  
10–15 % of the region’s territory, satisfactory ones – on 4–15 % of the territory. The precarious 
situation is observed on 70 % and critical – on 5–6 % of the area.

Chapter 2 is devoted to a general characteristic of the class Mammalia. Features of the 
height of mammal’s organization are described: progress in homoiothermy, that has consid-
erably reduced animals’ dependence on an outside ambient temperature favouring to becoming 
easy adaptation to various climatic conditions; viviparity; progressive development of the cen-
tral nervous system and sense organs (mainly, a brain has strenuously developed, especially the 
hemispheres with their center of the higher nervous activity – cerebral cortex and gray matter). 
The high degree of the sense organs’ differentiation and the central nervous system causes increas-
ing, in comparison with other classes of vertebrates, a level of nervous activity that provides speed, 
precision and perfection of organisms’ reactions to the influence of an environment.
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The general direction of mammals’ evolution is the increase of vital functions’ energy 
and activity in opening a vital space. 

Subchapter 2.3 describes ecological features: living conditions and general distribution 
of mammals, ecological groups of the animals – terrestrial, subterranean, semiaquatic, aquatic 
and volant; morphological features of mammals structure; reproduction.

Three trophic groups of mammals are presented: phytophages (herbivores, wood-eaters, 
granivores, frugivores), zoophages (predators – insectophages, plankton feeders, ichthyophages, 
necrophages) and polyphages (omnivores).

Subchapter 2.4 gives the brief characteristic of an origin and evolution of mammals.
Subchapter 2.5 is devoted to taxonomy of the modern mammals.

In Chapter 3 the general characteristic of the mammals’ biological diversity of the region 
is given as well as its changes as a result of influence of anthropogenous factors.

Class Mammalia, represented in fauna of the Dnipropetrovsk region by the infraclass pla-
cental mammals (Placetalia, Eutheria, Monodelphia) forms a subclass Theria. Study of mam-
mals in the region began at the end of  century. System studying mammals of the Dni-
propetrovsk area as by field expeditions research and permanent stations began in 1960. On the 
basis of these research the mammals’ species diversity of the Dnipropetrovsk area from the end 
of  century till today's time has been established.  

It is marked, that 73 mammals’ species dwell in the region for the last 100–120 years. 
During the different specified periods of time the biodiversity varied from 58 up to 66 species.  

Subchapter 3.1 includes the characteristic of the general biodiversity of mammals,
and also shows the human activity on enrichment of the theriofauna biodiversity by 9 mammal 
species (muskrat, raccoon dog, wild boar, fallow deer, dappled deer, squirrel, european rabbit, 
marmot). Six species from them have naturalized (except for the desman and european rabbit) 
and one species is at the extinction stage. The general diversity is represented by the following 
orders: Insectivora – 8 species, Chiroptera – 14, Carnivora – 13, Lagomorpha – 2, Rodentia – 
28, Perissodactyla – 1 extinct species (tarpan) and Artiodactyla – 7. 

The comparative characteristic of biodiversity on different mammal taxons of the 
Dnipropetrovsk region with the reference to the world and Ukrainian theriofauna is given. 

As a result of the data analysis it is found out, that the dominant position is occupied by 
rodents which makes 38.9 % of the theriofauna species composition, subdominants are chirop-
terans (19.4 %) and carnivores (18.1 %), secondary position – by insectivores (11.1 %) and 
paridigitates (8.3 %), and insignificant position – by lagomorphs and extinct odd-toed ungulates 
(2.8 and 1.4 % respectively). 

Comparison of the different taxons’ biodiversity with the world and Ukrainian therio-
fauna is the evidence of significance of mammal species diversity in the region. Taking into 
account, that the region is in a zone of arid climate, the quantity of taxons here is rather signifi-
cant. Thus the amount of mammals orders (Table 5 and 6), comparatively to the world therio-
fauna, makes more than a third – 35.0 %, whereas all Ukrainian theriofauna – 45 %, and in rela-
tion to the theriofauna of Ukraine the orders’ amount makes up 77.8 %. 

In relation to the diversity of mammal families these parameters make up 15.6 % of world 
diversity and 66.7 % – of Ukrainian one. With an increase of quantity of taxons in the orders 
and families these parameters decrease. In relation to the genus the specified parameters make 
up 7.9 and 64.9 %, to the species – 1.8 and 54.9 % respectively.  

Subchapter 3.2 is devoted to the characteristic of ecological complexes and geographical 
types of the mammal fauna, that historically developed due to an originality of environmental 
conditions and the creation of new natural systems – artificial wood biogeocoenoses, main water 
canals and water-storage basins. They are a forest complex (43.8 % of all theriofauna species),
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autochthonous steppe complex (26.0 %), water-marsh (12.3 %), euryoecic (11.0 %) and sy-
nanthropic (6.8 %) complexes of the mammals.

Within the bounds of the Dnipropetrovsk area seven geographical types of theriofauna, 
marked out according to its origin, are revealed: widespread, European, Mediterranean, Sibe-
rian, east-steppe, Far East and American.

Natural formation is typical for widespread, Mediterranean, Siberian, east-steppe and 
mainly European type of fauna. Representation of other types increased for the account of ac-
climatized animals. 

In Subchapter 3.3 the picture of a modern state of theriofauna is covered. On a level of 
anthropogenous pressure it is possible to find three stages:

 – a stage of moderate anthropogenous pressure (1900–1950);  
 – a stage of an intensification of anthropogenous pressure (1950–1980); 
 – excessive press of technogenic factors and spontaneous recreations in natural sys-

tems (since 1980 – up to now). 
The detailed characteristic of species composition and number of mammals at each 

stage is given.
It is marked, that reduction in species composition at the third stage is caused by decrease 

of acclimatization and increase of anthropogenous pressure. At the second and third stage there 
was a process of reduction of the general mammals’ density in the region. Animals with very 
high and high density made up not more than 7.8 % each from all mammals species at the given 
stage. Amount of species of low and very low density at the third stage has sharply increased: 
they began to make 25.0 and 47.7 % of theriofauna respectively.  

The state of mammals’ biodiversity and their number depends as on a level of anthropo-
genous load on ecosystems, and from the complexity of biogeocoenotic structure of a system, 
and from an ability of creation of adaptive mechanisms to anthropogenous factors. Changes in a 
quantitative composition of mammals cause the transition of particular species in a category of 
rare and endangered. Rates of transition from mass and common species to rare and endangered 
are rather intensive. Chiropterans and carnivores are most sensitive: their aggregate number re-
duced 4–7 times in the region. In comparison with the general situation with the mammals in 
Ukraine, parameters of quantitative reduction and accordance of the official conservation status 
for the species in the Dnipropetrovsk region are noticeably higher. Thus in fauna of Ukraine the 
mammals, according to all available information, totals 133 species (including all species which 
existed and exist in the historical period). 41 species of them has received the official conserva-
tion status and included in the Red Data Book of Ukraine (30.8 % of mammals fauna). The 
fauna of mammals of the Dnipropetrovsk region totals 73 species. At the same time 38 species 
(52.1 % of species) belong to a category of rare and endangered species.  

Among mammal species which have the official conservation status extinct make up 
15.8 %, endangered – 28.9, vulnerable – 18.4, rare – 26,3 and uncertain – 10.5 %. With respect 
to all mammal fauna of the area it makes 8.2, 15.1, 9.6, 13.7 and 5.5 % respectively. Further-
more 45 mammal species of the region are under protection of the Bern Convention (1979) rati-
fied by Ukraine in 1996. Among them 13 species are included in the national Red Data Book 
and another 17 – in the Dnipropetrovsk region Red List. 

In Subchapter 3.4 the characteristic of populational structure and its changes is given.
Population structure of animals includes: spatial structure of populations, morphological struc-
ture of populations, age and size structure and also sexual structure of populations. All of them 
are parameters of a species state both in separate ecosystem and in the whole region. The fol-
lowing types of populations are marked out: 

 Type – a population of invasive type. A species is in process of the adaptation to condi-
tions of the particular environment and does not have a full development cycle in the ecosystem. 
The subtypes are distinguished: 
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1) invasive subtype with an uncompleted life cycle of population;  
2) invasive progressive subtype with a completed life cycle in ecosystem. The population 

is included into functional structure of the system. 
 Type – a population of normal type. A species is adequately adapted to ecosystem’s 

conditions and completely cycles the life in the ecosystem. 
 Type – a population of regressive type, which testifies to gradual regressive develop-

ment, extinction and total disappearance. According to L. G. Apostolov (1968) two subtypes are 
distinguished:

1) short-term regresses; 
2) long regresses, both of which change logically under influence of natural or anthropo-

genous factors. 
The weakest type of population is the last one. It is typical to the species: lesser horseshoe 

bat Rhinolophus hipposideros, mouse-eared bat Myotis frater, whiskered bat Myotis mystacinus,
pond bat Myotis dasycneme and water bat Myotis daubentoni, lesser noctule Nyctalus leisleri 
and giant noctule Nyctalus lasiopterus, lesser white-toothed shrew Crocidura suaveolens, er-
mine stoat Mustela erminea, marshotter Mustela lutreola, steppe polecat Mustela eversmanni,
marbled polecat Vormela peregusna, steppe lemming Lagurus lagurus, and nothern birch 
mouse Sicista betulina.

The given types are caused by the structures of populations: spatial, morphological,
age and sexual ones. 

The reaction of populations to increasing rate of ecosystems’ transformation under pro-
longation of the negative factors influence results in passing of species in the category of vanish-
ing and critically endangered species. Such is indeed the case in the Dnipropetrovsk region. 

Subchapter 3.5 considers a functional structure and its changes. The role of mam-
mals in natural ecosystems is specified. Functions of mammals in the ecosystems are listed 
and characterized.

1. Productive function, which is based on the basis of the different trophic relations form-
ing various secondary production. It is included the flowers’ pollination.

2. Protective function – formation of mechanisms of primary production protection and of 
resources for increasing ecological sustainability of the autotrophic core of ecosystems.

3. Zoochoric function – plants expansion in biogeocoenoses, and, in some cases, spread-
ing of animals and diseases out. 

4. Participation in creation of biotic cycle of matters and energy flow in ecosystems.
5. Pedogenic function – is based on maintenance of optimum physical and chemical soils’ 

conditions – density, humidity, thermal properties, aeration features, migration of chemical sub-
stances, intensification of humus accumulation and biological processes, which cause a biologi-
cal activity of soils. 

6. Formation of antipressing block against the influence of technogenic pollution.
7. Participation in formation of a biodiversity of ecosystems.

Chapter 4 includes the cadastral characteristic of each mammal species of the Dni-
propetrovsk area.

The cadastral characteristic of mammals inhabited the Dnipropetrovsk area is the first at-
tempt to create such system in the region. It becomes the basis for the further development of 
biomonitoring and data gathering. In the given cadastral characteristic the following information 
is submitted for each mammal species: 

Name of a species (in Ukrainian); name of a species (in Russian); name of a species (in 
Latin); name of Order; name of Family; taxonomic characteristic, morphological characters, 
distribution, habitat, biological features, activity, reproduction, diet, molt, enemies, parasites, 
diseases, estimation of number, reasons of number change, ways of protection, social value and 
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functional role in ecosystems. The total amount of mammal species, described in the cadastral 
system, comes to 73. 

Chapter 5 is devoted to detailed consideration of a functional role of mammals in 
ecosystems. Especial attention is paid to work of complex biotic relations existed between each 
biotic component and formed a structure of biogeocoenosis. These relations determine ecologi-
cal sustainability of ecosystems and its normal functioning. 

In Subchapter 5.1 a classification of mammals’ functional role is presented. The char-
acteristic of mammals’ functional value in natural and anthropogenically-transformed ecosys-
tems is resulted. 

Subchapter 5.2 is devoted to the analysis of trophic function of mammals in ecosystems, 
namely a participation in the secondary production formation.

Rodents and lagomorphs play together the major role in formation of the secondary bio-
logical production in all ecosystems. 44–95 % of created production falls to their share (Ta-
ble 5.3). Analysis of a role of different mammal groups in formation of the secondary biological 
production testifies to gradual abatement of the rodents’ role in creation of the secondary pro-
duction when passaging from typical steppe woods to ecosystems similar to the systems of true 
forest zone. And vice versa, the role insectivores and chiropterans amplify.  

It is emphasized, that in various systems the responsibility of different animals in creation 
of the secondary production is various. 

Subchapter 5.3 describes a role of mammals’ diet in creation of the protective block of 
an ecosystem. Mammals play a significant role in regulation of number of various phytophages. 
They control all blocks throughout the entire ecosystem. Insectivores, wild boars and carnivores 
realize significant trophic pressure on the phytophages in soil, litter and grass canopy.

In the given Subchapter a trophic activity of common species of the following orders is 
under consideration: Chiroptera (common noctule) and Insectivora (common shrew, mole). 
The assessment of chiropterans and insectivores’ diet testifies to their significant benefit, 
which consists in mammal-controlled restriction of plant pests. The feeding characteristic of 
dominant carnivores, lagomorphs, rodents and ungulates species under conditions of steppe 
woods is also presented.  

As a result of research the direct trophic consumption of a forage biomass by mammals in 
wood ecosystems of the Dnipropetrovsk area is revealed. Annually 124.9–398.5 kg  ha-1 of the 
phytomass are subject to decomposition due to mammals’ trophic activity in the forest biogeo-
coenoses. Zoomass is withdrawn to a lesser extent. Most of all it is withdrawn in inundated oak 
forests – 193 kg  ha-1 that makes 39.8 % up of all withdrawn biomass. Significant taking out of 
zoomass accounts for a high number of insectivores, chiropterans and polyphages. The analo-
gous analysis of annual biomass withdrawal by mammals in steppe woods of the Dnipropet-
rovsk region has shown the most powerful pressure on an autotrophic constituent in all forest 
ecosystems. The withdrawal of autotrophs’ production (aggregate volume of direct withdrawal 
and indirect losses) makes 1.25–3.98 t  km-1 in different ecosystems  (Table 5.11). The least 
volumes are characteristic for the pine forests on sandy terraces, but the greatest ones – for the 
ravine oak groves.

The role of mammals’ feeding in creation of the protective block in ecosystems is under 
consideration too. Mammals’ trophic activity plays a significant role in formation of ecological 
mechanisms for protection of an autotrophic component of ecosystems. Trophism not only as-
sists the formation of the secondary biological production, but through trophic relations it con-
trols the number of phytophages consumed the autotrophs biological production. In this respect, 
consumers of the second and the third trophic levels play a special role.  
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Subchapter 5.4 characterizes a role of mammals in soil formation. Soil is a main func-
tional basis for formation and existence of ecosystems. Together with a climate, water, plants, 
microorganisms and animals the soil causes bioproductive process. 

Mammals take an active part in soil formation due to the following displays of their vital 
activity: trophic, fossorial and trampling down.

The mechanism of mammals’ trophic participation in the given processes consists in two 
main processes: 1) direct consumption of biological production, mainly primary one (phy-
tomass), and its decomposition during digestion; 2) restitution of a part of consumed production 
in the form of metabolites, which fall into a soil. Under the influence of decomposers (microor-
ganisms) metabolites are mineralized and enrich a soil by nutrients. Furthermore trophic me-
tabolites of mammals are a factor of catalysis for the decomposition of dead organic substances. 

Speed of mineralization processes under the influence of mammals’ activity increased 
1.2–1.8 times. In addition, 147–282 kg  ha-1 of ash constituents and 210–1287 kg  ha-1 of or-
ganic substances are included in a turnover. The humus amount increases by 10–32 %, but soils 
acidity reduced. The given Subchapter contains also data on the role of mammals’ fossorial ac-
tivity in the soil formation processes.  

Among different groups of fossorial animals the mammals are distinguished, first of all, 
by not so much mass character as the most active "work" in the soil layers. The most “working” 
fossorial mammals in the Dnipropetrovsk area are mole, European beaver, ground squirrels, 
great jerboa, mole rats, murine rodents (burrowers, in particular), common rat, hamsters and 
wild boar. Types, character and scales of the mammals’ fossorial activity are described.

Egestive and fossorial activity of mammals essentially reduces soil hardness in different 
ecosystems: 1.2–1.3 and 4–17 times respectively. The burrows system causes increase in a soil 
aeration and forms a specific soil microclimate. Theriogenic air in the soil makes up to 0.1–
0.8 % of soil’s volume in various ecosystems.  

Under conditions of the moisture deficit its amount under influence of egestive and fos-
sorial activity of mammals grows by 2–11 and 2–27 % respectively. 

Mammals’ fossorial activity creates conditions for an intensification of migration of 
chemical elements and substances. Fossorial mammals cause vertical migration of humus and 
microelements, enriching the bottom layers by humus, but the top layers – by the microele-
ments. Data on the effectiveness of mammals’ influence on biological activity of soils: microbi-
ological, enzymatic and respiratory are presented. 

The amount of decomposing microflorae grows by 2–3 times, enzymatic activity – 1.3–
2.4 times, soil respiration – 1.7–2 times.  

Under influence of various kinds of environment forming activity of mammals the condi-
tions of natural reafforestation improve. As this takes place in artificial wood plantings this 
theriogenic factor is one of the basic. Species diversity, number and a biomass of soil animals 
grow by 1.3–3.8, 1.2–3.0 and 12–2.8 times respectively.  

Chapter 6 includes research results of a role of mammals in creation of the ecological 
buffer resisting to technogenic pollution. 

Homeostatic mechanism is based on a multiplicity of relations, which are formed at dif-
ferent levels of an ecosystem’s organization with maintenance of feedbacks between separate 
elements, where consortive, biogeocoenotic and interecosystems relations play a special role. 
A biological diversity forms a plurality of functional channels by which these relations are real-
ized. Among numerous elements of an ecosystem, which have appreciable influence on forma-
tion of homeostatic mechanisms, mammals occupy a significant place. 

Subchapter 6.1 considers the mammals’ environment forming activity as a biotic factor 
of soil natural cleansing from pollution: influence of egestive and fossorial activity of mammals on 
the elimination of heavy metals. Thus the amount of cadmium reduced by 15–74 % in soil.
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Subchapter 6.2 is devoted to an environment forming role of mammals as a biotic fac-
tor in the pedogenesis rehabilitation by means of recruitment of microbial and zoodecomposers, 
and mammals’ participation in maintenance of ecological stability of wood ecosystems under 
conditions of a steppe zone. Microbial decomposers are restored under influence of mammals’ 
faeces by 83–91 %, fossorial activity – by 72–98 %. The biomass of zoodecomposers grows 
under the same influence by 85–86 % and 75–76 % respectively. 

It is shown, that environment forming activity of mammals develops physical and chemi-
cal conditions of soils, that, in one's turn, cause high ecological sustainability of forest ecosystems 
under severe conditions of the saturation deficit in steppe, and under the strengthened influence of 
technogenesis in addition. On the one hand the different kinds of the environment forming activity 
provide with natural humidity and water permeability, and on the other it increases the levels of 
organo-mineral substances, which secure vital functions of a phytocoenosis at insufficient humidi-
fication. Additional supply by the organo-minerals not only creates the source of nourishment for 
plants, but also decreases plants’ water requirement by means of reducing «physiological dryness» 
of a soil and making the soil more suitable for hygrophilous forms. 

Positive influence of the environment forming activity of mammals is, directed to a ho-
meostasis maintenance and increase of ecological sustainability of ecosystems. It is of great im-
portance in developing zooecological fundamentals of a nature protection, creation of artificial 
forests in a steppe zone, and carrying out environmental rehabilitation and revegetation of the 
technogenic landscapes into practice. 

Chapter 7 is devoted to the rational use and protection of mammals.
The cadastral characteristic and functional role of mammals in ecosystems testify to both 

extremely high social value of this group and their significant role in the ecosystems functioning.  
All mammals can be divided into the following groups. In the social respect 14 species 

inflict heavy losses on agriculture and forestry, but 9 of them play the important role in pe-
dogenesis process. 28 mammal species are valuable as commercial species. Other species are of 
high functional importance in an ecosystem. Among commercial species all artiodactyls (wild 
boar, European elk, deer, moufflon), carnivores (wolf, fox, raccoon dog, martens, weasel, er-
mine, polecats, marsh-otter, Eurasian badger and otter), insectivores (mole), lagomorphs (Euro-
pean hare) and rodents (beaver, marmot, ground squirrels, mole-rats, hamster and muskrat) are 
of paramount importance. This list contains potential agricultural depredators (wolf, fox, ground 
squirrels, hamster) and the important functional constituents (wild boar, all carnivores, mole, 
mole-rats and other). Other insectivore species, all chiropterans and the jerboa may be consid-
ered among the species of functional value. Thus the important functional role in ecosystems is 
played by mammal species that, at the same time, are potential agricultural and forestry depreda-
tors. They are also carriers of infestants and epizooties (mice and voles).  

In Subchapter 7.1 the rational commercial use of mammals is under discussion. Data on 
the number dynamics of the important game mammals, results of shooting the main game spe-
cies in the Dnipropetrovsk area, on the admissible limits of game artiodactyls abundance in dif-
ferent ecosystems and the allowable quota of game mammals withdrawal under conditions of 
the region are presented. 

The analysis of the just listed characteristics has allowed finding out the general reasons 
of reduction of the game mammals number. These reasons are: 1) constant curtailment of their 
habitats, 2) increase of the wolf number, 3) intensification of anthropogenous press and 4) over-
hunting in the past and sharp increase of poaching scales. Thus there is an urgent need of change 
of approaches to use of the game mammals in the hunting grounds in such directions: 

– decrease of anthropogenous pressure in the hunting grounds by means of reducing the 
number of people staying there;  
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– significant strengthening the struggle against the overpropagated wolves and foxes – 
major factors in reduction of the roe deer number; obligatory deliverance of the natural ecosys-
tems and the shootings from feral dogs. 

– carrying out of appropriate valuation of the hunting grounds and determination of real 
number of the game animals;  

– taking into account existing ecological conditions to calculate the gains of the game 
mammals populations in each hunting ground;  

– imposing a ban on hunting at 50 % of the shootings area for five years, introducing the 
intensive conservation regulations for reproduction of resources;

– categorical prohibition of use of the nature reserves of all protection categories; 
– scientific planning of volume of taking game mammals off and fulfillment of those plans;  
– bringing the number of game mammals to the balanced state according to ecological 

capacity of the hunting grounds. 
Subchapter 7.2 is devoted to use of mammals in biological rehabilitation and ecological 

reclamation of transformed ecosystems.
With a purpose of the forest ecosystems protection in the Dnipropetrovsk region it is nec-

essary to create artificial wood plantings. Moreover, the following complex of the important 
functional groups of mammals is possible to recommend for successful ecological rehabilitation 
of the disturbed lands:

– to provide the mammals protection in all types of ecosystems and their habitats;  
– to organize the reservations for safety of the important functional groups of mammals 

with the purpose of their further introduction to lands needed rehabilitation;
– in case of lack of functionally important mammals in disturbed systems to carry out 

measures on introduction these species in those ecosystems;  
– to make provision for the introduction of small mammals (shrews, moles, mole-rats, 

voles) when create an artificial afforestation. Simultaneously, it is necessary to apply corre-
sponding repellents to reduce the harmful influence of rodents on a forest stand.  

Subchapter 7.3 includes using mammals as bioindicators of environmental conditions. 
Knowing response of mammals to a pollution rate we are able to determine the intensity of pollu-
tion of the ecosystem with significance to within 80–90 %. Different types of technogenic pollu-
tion cause a change of number, and then both species composition and spatial structure of mam-
mals’ populations. The scale of parameters of number and species diversity of small mammals 
inhabited ecosystems of a different level of the technogenic pollution is presented.

Subchapter 7.4 is devoted to protection of mammals and to ways of increase of their 
number. The most effective measure on conservation of a mammal biodiversity is protection of 
their habitats. The measures on creation of the nature reserves meet these requirements. At present 
the area of the reserves makes only 0.8 % of all area of the Dnipropetrovsk province. It does not 
correspond to a norm at all: the minimal area of the reserved territories should make 3–5 %, but in 
the regions of ecological crisis – up to 10–15 %. The experience gained by authors testifies that the 
reserves creation contributes to a renewing of the species vanished on the particular territory by 
25–60 % (for different taxonomic groups) in five years after establishment of the reserve. 

Thus significant expansion (by 7–10 time) of the reserved territories in the region is the 
main measure on conservation of a biodiversity as a whole and of separate endangered mammal 
species in particular. The reservation of lands is one of paramount and mostly effective ways of 
the habitats preservation resulted in the general biodiversity conservation.  

The list of other necessary measures is specified also: 
– to reduce a level of technogenic pollution due to conversion of industrial production 

technique into a non-waste production with a closed cycle of water consumption;  
– to perform a biological rehabilitation of all technogenic landscapes at the expense of the 

industrial enterprises disturbed these lands; 
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– to allocate the so-called "green zones" with an interdiction of economic (except for a 
nature protection) activity around the settlements;  

– to create the sites of "calm" alternating with the sites of pasture along the shore zones of 
the river valleys;

– to prohibit economic activities (building, agricultural use including the cattle pasture) on 
the water basins’ islands and riversides with a water protection zone of not less than 0.5–1.0 km); 

– to put in order the manage of hunting which during last five years became absolutely 
uncontrolled; to forbid hunting in a half of the shootings for not less than five years;  

– to adjust the control of allotment of lands for farms, cottage and personal plots. Its 
number increases for the account of the most ecologically valuable ecosystems. 

In Subchapter 7.5 the analysis of acclimatization results is presented and the prospects of 
theriofauna enrichment are recommended.  

As a consequence of the acclimatization new species appeared and became denizens in 
the Dnipropetrovsk region. They are the raccoon dog, squirrel, muskrat, wild boar, dappled deer 
and fallow deer. There is a systematic work on acclimatization of the marmot and moufflon.  

The outlook of acclimatization of nutria (with a semi-free maintenance), American mink, 
skunk and European red deer in southern areas of the region is discussed.

The epilogue is devoted to a biodiversity characteristic of the Dnipropetrovsk region as 
a whole.
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. – .: , 1951. – . 38–83.

410. . ., . . - ,
. – .: , 1989. – 216 .

411. . ., . ., . .  – -
 // -

. – .: , 1976. – . 212–223.
412. . .

 // . – 1971. –  4. – . 73–80.
413. . ., . . - . – .: ,

1980. – 382 .
414. . . . – .: ,

1973. – 294 .
415. . .  // 

. – .: , 1975. – . 172–173.
416. . ., . .

 // . . – 1957. – . 56, . 9. – . 1389–1396.
417. . .

 // . – 
1999. – . 7,  3. – . 57–65.

418. . . -
 // . – 1999. – . 7,  4. – . 56–63.

419. . . -
 // . – .: , 1984. – 

. 18–31.
420. - . . -

 // . . IV a . . - : . . – .,
1986. – . 1. – . 227–228.

421. . .
 // -

. – ., 1967. – . 69–73.
422. . . -

 // . – .: ,
1970. – . 87–92.

423. . ., . . -
 // . – .: , 1970. – . 3–9.

424. -
 ( , - -

) / . . , . . , . . , . .  // -
. – .: , 1995. – . 137–157.

425. . . , -
 // . . . -  ( ). – ., 1973. – 

. 3. – . 3–10.
426. . .

 // . – .: , 1967. – 
. 221–229.

427. . ., . . :
. – .: , 1996. – 228 .

428. . . . – .: . - , 1981. – 324 .
429. . ., . ., . .  //  

. – 1996. –  3–4. – . 74–79.
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430. . ., . .  // -
. – 1994. –  2. – . 119–124.

431. . ., . ., . . -
 ( . . ) // -

. – .: , 1986. – . 5–12.
432. . ., . . -

 // . – ., 1989. – . 5–12.
433. . ., . .

 // 
. . III . . . – .:

, 2005. – . 476–479.
434. . . :  // -

. .
III . . . – .: , 2005. – . 479–480.

435. . .  // .
3- . . . - . – , 1967. – . 489–490.

436. . . . – .: , 1980. – 272 .
437. . .  // 

. . . . . – , 1984. – . 1. – . 129–131.
438. . . . .

. – ., 1850. – 98 .
439. . .  (

) // . . – 1935. – . 2,  3–4. – . 332–337.
440. . . -

 // 
. – .: , 1975. – . 80–82.

441. . . -
 // . – 1976. –  1. – . 73–86.

442. . .
 // -

. . . – . 11, . 1. – 2003. – . 171–174.
443. . .  // -

. – .: , 1970. – . 79–80.
444. . ., . ., . .

 // VII -
. . . – .: , 1979. – . 246–247.

445. . . : . . ... -
. . – , 1970. – 37 .

446. . ., . ., . .
 // . . . III . . - . – .,

1982. – . 1. – . 220–221.
447. . .  // -

- . – .: , 1980. – . 237–250.
448.  / . . , . . ,

. . . – .: , 1987. – 188 .
449. . . - -

 // 
. – . 3. – .: , 1999. – . 69–77.

450.
( , 1979). – .: , 1998. – 76 .

451. . . -
 // . – 1968. –  8. – . 17–26.

452. . . -
 // . – .: , 1973. – . 4. – . 158–160.

453. . ., . .
 // -

. – ., 1987. – . 51–54.
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454. . .  // -
. – .: , 1972. – . 2. – . 81–85.

455. . ., . .

 // . . . VII . . – , 1988. – . 2. – . 122.
456. . ., . . -

 (Oribatei)  // -
, -

. – .: , 1988. – . 161–166. 
457. . .  ( ). – .: , 1965. – 236 .
458. . . . – .: . , 1951. – 668 .
459. .  // . . . – 1931. –  5–6. – . 9–10.
460. . ., . . -

 // . – .: ,
1970. – . 71–72.

461. . ., . . -
 // . .

I . . – - - , 1996. – . 70–71.
462. . .  // 

-
. – .: , 1970. – . 68–80.

463. . .  –  //  
. – .: , 1985. – . 5–52.

464. . . . – .: , 1994. – 272 .
465. . ., . . -

-90 // 
. – , 1973. – . 148–149.

466. . ., . . -
 // -

. . III . . . – .: ,
2005. – . 480–483.

467. . .
 // . . – 1934. – . 13,  2. – . 292–308.

468. . .  // . – .:
, 1974. – . 526–531.

469. . ., . .  (Meles 
anakuma)  // -

. . III . . . – 
.: , 2005. – . 483–485.

470. . . . . 3. -
. – .: , 1975. – 207 .

471. . .  (Talpa caucasica) // .
. – 1970. – . 49,  8. – . 1254–1256. 

472. . . -
 // . – .: , 1975. – . 176–177.

473. . . -
 // . . 3- . . . – , 1990. – . 64.

474. . ., . .
 // . . 1- . .

. – ., 1974. – . 1. – . 321.
475. . . -

 // 
, . – .: , 1991. – . 162–166.

476. . .
 // -

. – .: , 1997. – . 1. – . 37–40.
477. . .  // -

. – 1999 . – . 6,  1–2. – . 75–83.
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478. . . -
 // -

. – . 3. – .: , 1999 . – . 38–42.
479. . .  //  

. – . 4. – .: ,
2000 . – . 29–35.

480. . . -
 // .

. . – . 8, . 2. – 2000 . – . 60–64.
481. . .  //  

. – . 5. – .: ,
2001. – . 26–30.

482. . ., . .
 // -

. – .: , 1995. – . 82–90. 
483. . ., . .

 // 
. – . 6. – .: , 2002. – . 169–172.

484. . ., . . . – .: , 1975. – 184 .
485. . . -

 // . .
. – . 8, . 2. – 2000. – . 34–38.

486. . . -
,  // 

. – . 5. – .: , 2001. – . 100–105.
487. . .  // .

. – 1951. – . 59,  5. – . 113–122.
488. . ., . .  (Marmota bobac)

 // . . – 1943. – . 22,  6. – . 369–373.
489. . . -

 // :
. – , 1998. – . 1, . 1. – . 30.

490. . .  // 
. – ., 1972. – . 86–87.

491. . . , -
-

 // . – .: , 1957. – . 4. – . 46–48.
492. . .

 // . – .: , 1960 . – . 6. – . 56–95.
493. . .

 // . – ., 1960 . – . 48. – . 121–134.
494. . .

 // , -
. – .: - , 1963. – 

. 157–193.
495. . . , ,  // 

. – .: , 1983. – . 15. – . 5–54.
496. . ., . ., . .

 // . . . -
. – .: , 2000. – . 2. – . 28–32.

497. . .
 // . . - . . – 

1952. – . 8. – . 40–70.
498. . . , , -

 // . – .- .: , 1954. – . 157–173.
499. . . -

 // . – .- .: , 1959. – . 1. – . 13–75.
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500. . ., . .
 // . . – 1952. – . 37,  2. – 

. 128–139.
501. . ., . . -

 // . . . . – 1987. –  6. – . 65–70.
502. . ., . .

 // . – 1993. –  6. – . 43–48.
503. .  // . -

. - . – , 1871. – . 4. – 52 .
504. . .  // . :

. . – , 1993. – . 2. – . 585–586.
505. . . -

 // . II . . . – .: , 1975. – 
. 163–165.

506. . .  (Spermophilus suslicus) -
 // 

. . II . . . – .: , 2003. – 
. 222–224.

507. . . Spermophilus
suslicus (Mammalia, Rodentia)  // 

. . . – . 11, . 1. – 2003. – . 178–183.
508. . ., . . -

 ( -
) // -

. . . – . 3. – 1997. – . 150–162.
509. . . - -  « -

»  (  50 ) // 
. – 1999. – . 7,  3. – . 31–46.

510. . .
 ( ) // -

. – . 4. – .: , 2000. – . 64–68.
511. . . Populus

tremula L.  // 
. – . 6. – .: , 2002. – . 58–64.

512. . . . – : , 1971. – . 2. – 186 .
513. . ., - . .  (Acarina)

 (Citellus musicus) -
 // . . . . . – - - ,

1996. – . 81–83.
514. . . -

 // . . -
 ( )

. – : , 1962. – . 144–149.
515. . ., . .

 // . .
 ( )

. – : , 1962. – . 150–154.
516. . ., . . -

 //  (
).

. . . – : , 1998. – . 1., . 1. – . 67.
517. . .  (Soricidae) // -

. – , 1974. – . 2. – . 281–283.
518. . . Mus -

 // -
. . II . . . – .: ,

2003. – . 224–225.
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519. . ., . .
 // 

. – ., 1987. – . 2. – . 24–26.
520. . ., . . -

 // . . 3- . . . – , 1990. – . 6–8.
521. . .

 // . . – 1972. – . 5. – . 560–565.
522. . ., . . -

 // .
. – 1980. – . 42,  1. – . 17–21.

523. . ., . ., . .
 // . . -

. – : . . - , 1989. – . 2. – . 68–70.
524. . ., . . -

 // . – .: ,
1975. – . 117–119.

525. . . . – .: , 1990. – 120 .
526. . .

-
 // . – .: , 1977. – . 97–98.

527. . .
 // 

. – : , 1978. – . 146–147.
528. . ., . . - -

 // . . – 1979. – . 40. – 
 6. – . 898–914.

529. . .  // . . – 
1958. – . 37,  6. – . 948–953.

530. . . - : -
. . ... - . . – , 1974. – 36 .

531. . .  // -

. – :  1965. – . 524–528.
532. . ., . . -

 // -

. – : , 1965. – . 528–535.
533.  / . . , . . ,

. . , . . . – .: , 1980. – 224 .
534. . .

 // . . . - . . . -
. – : , 1946. – . 251–285.

535. . . , – : , 1929. – 96 .
536. . .  ( ). – .: , 1938. – 426 .
537. . . Mammalia . – .: ,

1930. – 79 .
538. . . . – .: , 1989. – 304 .
539. . .  // IV 

. . - . . . – ., 1986. – . 1. – . 183–184.
540. . .  (Citellus fulvus Licht.) // -

. . . VII . . – , 1988. – . 2. – . 36–37.
541. . .

 // . – .:
, 1975. – . 5. – . 65–70.

542. . .
 // . – .:

, 1976. – . 6. – . 60–62.
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543. . ., . . -137 -90  – -
 –  30-  // . : .

. – , 1993. – . 2. – . 671–672.
544. . . -

’  (  –  – ): . . ... . . . – .,
1996. – 20 .

545. . .  // 
. – . 3. – .: ,

1999. – . 115–119.
546. . . -

 // -
. – . 5. – .: , 2001. – . 94–99.

547. . .
 // -

. – . 6. – .: , 2002. – . 128–133. 
548. . . -

 (Mammalia, Rodentia, Insectivora)
 // . . . – . 11, 

. 1. – 2003 . – . 188–192.
549. . .  (Martes fonia) -

 // 
. . II . . . – .: , 2003 . – . 230–231.

550. . . -
 // 

. . II . . . – .: , 2003 . – 
. 229–230.

551. . .
 // 

. . III . . . – .: , 2005 . – . 485–486.
552. . .

 (Clethrionomys glareolus)  // -
. . III -

. . . – .: , 2005 . – . 486–488.
553. . ., . . -

 (Martes martes L.)  // 
. – . 4. – .: , 2000. – . 109–115.

554. . ., . .
 // -

: . – .: ,
1995. – . 2. – . 55–56.

555. . .
 // . – :

, 1978. – . 36–49.
556. . . . – .: , 1972. – 344 .
557. . ., . .  //  

. – 1961. – . 32,  3. – . 479–483.
558. . .  // . -

. – 1955. – . 5. – . 110–125.
559.  / . . , . . , . .

. – .: . ., 1967. – . 2, . 1. – 1004 .
560.  / . . , . . , . . . –  

.- .: , 1963. – . 1–2. – 2002 .
561. . .

 // -
. – ., 1973. – . 3. – . 121–123.

562. . .
 // . – , 1991. – . 212–216.
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563. . ., . .
 // -
. . III . .

. – .: , 2005. – . 488–490.
564. . . . .

 // . – 1999. – . 6,  1–2. – . 40–46.
565. . ., . . - -

 // 
. – . 6. – .: , 2002. – . 41–46.

566. . ., . .
 // 

. – .: , 1975. – . 45–50.
567. . .  (Myospalax dybowskii

Tscherski) // . . . . – 1946. – . 51,  4/5. – . 71–77.
568. - . .

 // : . . . . -
. – .: , 1957. – . 5. – . 127–138.

569. . . . – .: .
, 1953. – 502 .

570. . . Aphodius Illiger (Coleoptera, Scarabaeidae) -
 // . . . - . – 1996. – . 4, . 1–2. – 

. 75–78.
571. . .

 // -
. – .: , 1980. – . 81–85.

572. . .  // 
. – 1999. – . 6,  1–2. – . 24–31.

573. . . -  // -
. – ., 1977. – . 155–157.

574. . .  (Spalax
microptalmus)  // . . – 1969. – . 48,  10. – . 1564–1569.

575. . .  // 
 4- . . . - . – , 1970. – . 456–457.

576. . . :
. – .- .: , 1928. – . 1. – 631 .

577. . . : . – .-
.: , 1931. – . . – 776 .

578. . . : . – .- .: -
, 1931. – . . – 752 .

579. . . : . – .- .: - ,
1935. – . V. – 615 .

580. . . : . – .- .: - ,
1947. – . V. – 809 .

581. . . : . – .- .: - ,
1948. – . V . – 559 .

582. . . : . – .- .: - ,
1950. – . V . – 706 .

583. . . -
’  ( , , ): . . ... . . . – .,

1996. – 18 .
584. . . -

Spermophilus suslicus (Mammalia, Rodentia)  //  
. . . – . 11, . 1. – 2003. – 

. 192–198.
585. .  // . – 1993. – 

 3. – . 25–33.
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586. . ., . ., . . -
 // 

. – .: , 1939. – . 295–318.
587.  / . . , . . , . . ,

. . . – .: , 1991. – 472 .
588. . . -

 // . II . . . – .: , 1975. – . 106–107.
589. . .  (Sorex, Insectivora) -

 // . – : ,
1974. – . 2. – . 253–258.

590. -  / . . ,
. . , . . . // . . .- . .

 “ -88”. – , 1989. – . 3, . 2. – . 110–123.
591. . .  // . -

. – , 1921. – . 5–6. – . 1–40.
592. . .  // . – .:

, 1983. – . 174–194.
593. . .

 // , -
. – .: , 1978. – .

122.
594. . .

 // 
, . – .: , 1979. – . 9. – . 79–85.

595. . . -
-  // -

. . V . . – .: , 1980. – . 365–366.
596. . .

 // . . VI . . – .: , 1983. – . 495–496.
597. . . -

 // -
. – .: , 1985. – . 80–86.

598. . .
-  // 

. – .: , 1986 . – . 152–154.
599. . .

 ( ) // . . IV a . . - : .
. – ., 1986 . – . 1. – . 311–312.

600. . . -
: . . ... . . . – .: ,

1987. – 16 .
601. . . -

 // -
, . – .: , 1988. – . 125–129.

602. . .
 // V . . - . – ., 1990. – . 2. – . 296–297.

603. . .
 // -

. – .: , 1991 . – . 126–128.
604. . . -

-  // .
. . . . – , 1991 . – . 138.

605. . . -
 // . .

. – ., 1992. – . 133–134.
606. . . -

-
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 // -
. – .: , 1995. – . 2. – . 45–46.

607. . . -
-137 -90  // 3- -

. , , . – 
. 2. – , 1997 . – . 410–411.

608. . .  (Talpa europaea L., Insectivora) ,
 // 

. – .: , 1997 . – . 1. – . 135–140.
609. . . -

 // : - -
. – . 2, . 2. – .: , 1997 . – . 49–50.

610. . .
’  // -

. – .: , 1997 . – . 46–47.
611. . . -

 // . – .: , 1998 . – 
. 99–101.

612. . . -
. – .: , 1998 . – . 1. – 232 .

613. . .  (Spalax microphtalmis Guldenstaedt, 1770, Rodentia) -
 // 

. – 1998 . – . 4. –  1–2. – . 157–167.
614. . . -

 // 
. – , 1998 . – . 94.

615. . .
 // -

. – 1999 . – . 6,  1–2. – . 137–144.
616. . . -

 // -
. – . 3. – .: , 1999 . – . 91–100.

617. . .
 // . – 

. 4. – .: , 2000 . – . 87–93.
618. . . -

 // -
. . . – . 8, . 2. – 2000 . – . 3–8.

619. . . -
 // 

. – . 5. – .: , 2001. – 
. 73–76.

620. . .
 // 

. . III . . . – .: , 2005. – 
. 490–493.

621. . ., . .
 // -

: . – , 1983. – . 123–124.
622. . ., . . -

 // . . . .
. – .: , 1983. – . 1. – . 234–235.

623. . ., . ., . . ,
 // -

. – .: , 1987. – . 106–114.
624. . ., . ., . . -

 // 
. – , 1998. – . 94–95.
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625. . ., . ., . .
,  // -

. – , 2002. – . 3. – . 112–113.
626. . ., . ., . . -

-
 // . . . . . – -

: , 1987. – . 215–216.
627. . ., . . -

 // 
. . II .

. . – .: , 2003. – . 236–237.
628. . ., . . -

 // . . . III . -
. - . – ., 1982. – . 1. – . 267.

629. . ., . . -
 // .

. . – . 4. – 1998. – . 72–77.
630. . ., . ., . . -

-
 // -

. – . 4. – .: , 2000. – . 116–123.
631. . ., . ., . .

-
 // 
. – .: , 1989. – . 167–175.

632. . ., . . Alces alces (L.) 
-

 // -
. . II . . . – .: , 2003. – . 237–239.

633. . ., . .  // -
. . . . – 

., 1997. – . 69.
634. . ., . . -

 // .
. . . . – - , 1998. – . 296–299.

635. . ., . .
-  // 

. . . VIII . . – , 1984. – . 2. – . 43–44.
636. . ., . .

-  // . .
. III a . . - : . . – ., 1982. – . 1. – . 267–268.

637.  / . . , . . , . . – .: ,
1970. – 464 .

638. . .
 // . . . - . . – 1937. 

639. . . -
 // . II . . . – 

.: , 1975. – . 149–150.
640. . . - :

. . ... . . . – .: , 1973. – 18 .
641. . .

 // -
. . VI . . . – : , 1975. – . 179.

642. . .
 // 
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, . – .: , 1979. – 
. 9. – . 75–79.

643. . ., . . -
.  // 

. – .: , 1981. – . 166–173.
644. . ., . . -

,  // -
. – : , 1983. – . 125–126.

645. . ., . .  // 
. – .: , 1972. – . 3. – . 75–78.

646. . . -
 // 

: -
. – , 1998. – . 1, . 1. – . 42–43.

647. . . Alces 
alces (Mammalia, Artiodactyla)  // -

. . . – . 11, . 1. – 2003. – . 198–202.
648. . .

Alces alces  // -
. . III . . . – .: , 2005. – . 493–494.

649. . . Alces 
alces (Mammalia)  // -

. . . – . 13, . 2. – 2005. – . 143–148.
650. . .  // . . -

. . - . . . - . – .: , 1948. – . 32. – . 227–248.
651. . . -  // -

. . . . - . – .: , 1953. – . 50. – . 93–101.
652. . .

 // . . . . - . . . - . – .: , 1955. – 
. 51. – . 67–82.

653. . .  // -
. – : , 1960. – . 383–400.

654. . .  – 
 // . 1- . . . – 

., 1968 . – . 99–101.
655. . .  // . .

. . – : , 1968 . – . 171–173.
656. . . - -

 // . – .: -
, 1969. – . 88–90.

657. . . - -
 // . . . .- .

. – .: , 1972. – . 25–26.
658. . ., . .  // . . -

. . - . . . - . – .: , 1960. – . 62. – . 57–61.
659. . .  // . . .

. – ., 1936. –  18. – . 77–92.
660. . . . – .: , 1956. – 

. 1. – 176 .; . 2. – 189 .
661. . ., . . . – .: , 1973. – 113 .
662. . .  // 

. – .: , 1975 . – . 98–100.
663. . .  // 

. – .: , 1975 . – . 119–121.
664. . ., . . -

 // -
. – , 1989. – . 135–142.
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665. . ., . .  (
). – .: , 1980. – 222 .

666. . .  (Tilia cordata)
 (Acer campestre) - -

 // . – . 4. – .:
, 2000. – . 124–130.

667. . ., . . -
 // . – .- .:

, 1939. – . 4. – . 26–35.
668. . .

 // -
. – .: , 1974. – . 23–32.

669. . ., . . -
-

 // 
. – . 6. – .: , 2002. – . 120–124.

670. . . . – .: ,
1981. – 99 .

671. . . -
 // . – ., 1972. – . 114–115.

672. . . -
 // . . V -

. . – , 1975. – . 261.
673. . . -

. – : - - . ., 1963. – . 1. – . 261.
674. . .  (Spalax

microphtalmus Guld.). (Spalacidae, Rodentia): . . ... . . . – .,
1994. – 18 .

675.
 / . . -

, . . , . . , . .  // 
. . II . .

. – .: , 2003. – . 190–191. 
676. . ., . ., . .

 // . . . VII . . – -
, 1988. – . 2. – . 42–43.

677. . ., . . -  (Lepus timidus)
 ( ) // -

. . II . . . – .: , 2003. – . 242–244.
678. . .  // -

. – .- .: , 1950. – . 192–203.
679. . .  // 

. – .: , 1970. – . 137–153.
680. . . . – .: , 1974. – 384 .
681. . .  // 

. – .: , 1939. – . 3. – . 282–294.
682. . ., . .

 // . – 1994. –  6. – . 77–84.
683. . .

 // .
. . . . – : , 1984. – . 95–96.

684. . .  // . -
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Alces alces Linnaeus (1758) – 27, 30, 177

Canis lupus Linnaeus (1758) – 26, 30, 90

Cervus dama Linnaeus (1758) – 27, 30, 181
Cervus nippon Temminck (1838) – 27, 30, 180

Equidae – 27, 29, 171 

Allactaga mayor Kerr, 1792– 27, 30, 137
Allactaga yakulus Pallas (1778) – 27, 30, 137
Allactagidae – 107, 37 
Apodemus agrarius Pallas (1778) – 27, 30, 143
Apodemus flaficollis Melchior (1884) – 27, 30, 147 
Apodemus sylvaticus Linnaeus, 1758 – 27, 30, 144 
Artiodactyla – 27, 28, 172, 174, 176, 177, 180,

181, 183
Arvicola amphibius – 27, 164 
Arvicola terrestris Linnaeus (1758) – 27, 30, 164
Arvicolidae – 121, 158, 160, 161, 163, 164,

167, 168 

Bovidae – 27, 29, 183 

Canidae – 26, 28, 90, 91, 93 
Caniformes – 76, 90, 91, 93,95, 97,100, 101, 

103,108, 105,109, 111, 112, 115 

Capreolus capreolus Linnaeus (1758) – 27, 30, 174
Capreolus pygagus Pallas (1771) – 27, 30, 176
Carnivora – 26, 28, 90, 91, 93, 95, 97, 100, 101, 

103, 105, 108, 111, 112, 115 
Castor fiber Linnaeus (1758) – 27, 30, 121
Castoridae – 27, 29, 121 
Cervidae – 27, 29, 174, 176, 177, 180, 181 
Cerviformes – 130, 172, 174, 176, 177, 180, 181, 183 

Chiroptera – 26, 28, 67, 69, 71, 73, 76, 78, 79, 81, 
82, 84, 85 

Citelus suslicus Guldenst edt (1770) – 101, 128 
Citelus pygmaeus Pallas (1778) – 103, 131 
Clethrionomys glareolus Schuber (1780) – 27,

30, 163
Cricetidae – 27, 29, 154, 157, 158, 160, 161,163, 

167, 168 
Cricetulus migratorius Pallas (1770) – 27, 30, 157
Cricetus cricetus Linnaeus (1758) – 27, 30, 154
Crocidura leucodon Hermann, 1780 – 26, 63 
Crocidura suaveolens Pallas, 1811 – 26, 65

Desmanidae – 26, 29, 60 
Dipodidae – 27, 29, 137 
Dryomys nitedula Pallas (1773) – 27, 30, 132
Duplicidentata – 94, 118, 120 
D smana moschata Linnaeus, 1758 – 26, 30, 50

Equiformes – 129, 171 
Equis gmelini Antonius (1912) – 27, 30, 129, 171
Ellobius talpinus Pallas (1770) – 27, 30, 158
Eptesicus serotinus Schreber (1774) – 26, 30, 88
Erinaceidae – 26, 29, 47 
Erinaceus europaeus L nnaeus, 1758 – 30, 47 

Gliridae – 27, 29, 132 

Insectivora – 26, 28, 47, 50, 52, 55, 57, 60, 63 

Lagomorpha – 27, 28, 118, 120 
Lagurus lagurus Pallas (1978) –27, 30, 161
Leporidae – 27, 29, 118, 120
Lepus europaeus Pallas (1778) – 27, 30, 118
Lutra lutra Linnaeus (1758) – 27, 30, 115

Marmota bobak Muller (1776) – 27, 30, 127
Martes foina Erxleben (1777) – 27, 30, 95
Martes martes Linnaeus (1758) – 27, 30, 97
Meles meles Linnaeus (1758) – 27, 30, 112
Mesoxonia – 129, 171 
Micromys minutus Pallas (1771) – 27, 30, 153
Microtus arvalis Pallas (1778) – 127, 167
Microtus subterraneus Selus-Longchamps (1836) – 

128, 168
Microtus rossiaemeridionalis – 27, 30 
Muridae – 27, 29, 143, 144, 146, 147, 149, 151, 

152, 153 
Muriformes – 97, 121, 125, 127, 128. 131, 132, 

135, 137, 139, 142, 143, 144, 146, 147, 149, 
151, 152, 153, 154, 157, 158, 160, 161, 163, 
164, 167, 168 

Mus musculus Linnaeus (1758) – 27, 30, 149
Mus sergii Valch (1928) – 27, 30, 151
Mus spicilegus – 27, 30, 151
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Mustela erminea Linnaeus (1758) – 27, 30, 101
Mustela eversmannii Lesson (1827) – 27, 30, 105
Mustela lutreola Linnaeus (1761) – 27, 30, 103
Mustela nivalis Linnaeus (1758) – 27, 30, 100
Mustela putorius Linnaeus (1758) – 27, 30, 108
Mustelidae – 27, 29, 95, 97, 100, 101, 103, 105, 

108, 11, 112, 115 
Myotis bechsteini Kuhl, 1818 – 26, 30, 71
Myotis dasycneme Bo e, 1825 – 26, 30, 69
Myotis daubentoni Kuhl, 1819 – 64, 73
Myotis mystacinus Kuhl, 1819 – 65, 75
Myoxidae – 104, 132 

Neomys fodiens Pennant, 1771 – 26, 30, 55
Nyctalus lasiopterus Schreber (1781) – 26, 30, 81
Nyctalus leisleri Kuhl, 1819 – 26, 30, 78
Nyctalus noctula Schreber, 1775 – 26, 30, 79
Nyctereutes procyonoides Gray (1834) – 26. 30, 93

Ondatra zibethicus Linnaeus (1766) – 27, 30, 160
Oryctolagus cuniculus Linnaeus (1758) – 27, 30, 

120
Ovis ammon Linnaeus, 1758 – 27, 30, 183 
Ovis musimon Pallas (1811) – 27, 30, 183

Paraxonia – 130, 172, 174, 176, 177, 180, 181, 183 
Perissodactyla – 27, 28, 171 
Pipistrellus pipistrellus Schreber (1774) – 26, 30, 

82
Pipistrellus kuhli Nattarer (1819) – 26, 30, 85 
Plecotus auritus Linnaeus, 1758 – 26, 30, 76

Rattus norvegicus Berkenhout (1769) – 27, 30, 152
Rhinolophidae – 26, 29, 30, 67 
Rhinolophys hipposideros Bechste n, 1800 – 26, 67
Rodentia – 27, 28, 121, 125, 127, 128, 131, 132, 

135, 136, 137, 139, 142, 143, 144, 146, 149, 
152, 153, 154, 157, 158,160, 161, 164, 167, 168 

Sciuridae – 27, 29, 125, 127, 128, 131 
Sciurus vulgaris Linnaeus (1776) – 27, 30, 125
Sicista betulina Pallas (1775) – 27, 30, 135
Sicista subtilis Pallas (1773) – 27, 30, 136
Sminthidae – 105, 135, 136 
Sorecidae – 26, 29, 55, 57, 60, 63, 65 
Sorex araneus Linnaeus, 1758 – 26, 30, 57
Sorex minutus Linnaeus, 1766 – 26, 30, 60
Soriciformes – 47, 52, 55, 57, 60, 63, 65 
Spalacidae – 27, 29, 139, 142 
Spalax microphtalmus Guldenstaedt (1770) – 27, 

30, 139
Spalax zemni Erxleben (1777) – 27, 30, 142
Spermophilus pygmaeus Pallas (1778) – 27, 30, 131
Spermophilus suslicus Guldenstaedt (1770) – 27, 

30, 128
Suidae – 27, 29, 172 
Sus scrofa Linnaeus (1758) – 27, 30, 172
Sylvaemus sylvaticus Linnaeus (1758) – 27, 30, 144 
Sylvaemus tauricus Pallas, 1811 – 27, 30, 147
Sylvaemus uralensis Pallas (1811) – 27, 30, 146

Talpa europaea Linnaeus, 1758 – 26, 30, 52
Talpidae – 26, 29, 52

Vespertilio kuhli Nattarer (1819) – 26, 30 
Vespertilio murinus Linnaeus (1758) – 26, 30, 87
Vespertilio nathusii Keyserl ng et Blas us, 1839 – 

26, 30, 73, 84
Vespertilionidae – 26, 29, 69, 71, 73, 75, 76, 78, 79, 

81, 82, 84, 85, 87, 88 
Vespertilioniformes – 61, 67, 69, 71, 73, 75, 76, 78, 

79, 81, 82, 84, 85, 87, 88,
Vormela peregusna Guldenstaedt (1770) – 27,

30, 111
Vulpes vulpes Linnaeus (1758) – 26, 30, 91

Zapodidae – 27, 29, 135, 136
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