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,       

.     ,   

   ,     

  .     

 –  ,   ,   

   [21]. 

     .   

    ( ) .    

           

 .        

 . -          

   ,      

 .    ,    [21]. 

 ,    ,   

   .      

 ,       .  

 ,       .   

,      ,  

 ,        .  

   – .      

. 

  ё    :  ,  

    ё .      

   Arcella, Difflugia, Euglypha  .   

  ,    .  

 Difflugia          

,         

 ,      . 

    .    

     , ,   
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 ,  ,  .    

    , ,  ,  

    ,    ( .1),  

      ,  

      [18].  

  .       

.     50  150 ,    

 .  ,   ,  

   .     .  

       

.      ,    

 .       

 .        

,        

  .        

 .       

  .           

 -   .   

   .      

  ,  .     [21]. 
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I– –  , II – –  

(Plagiopyxidae);    –   (        

  “   ”),   –    (  I  

 –  ,  – ), – ,   

  (Cyclopyxidae),  – – ,   

 (Arcellidae),  – ,     

(Difflugiidae),  – ,   (Hyalospheniidae).  

:      ,   ,  II –  

       Plagiopyxis.  

   [18]. 

 

 :  . 

   .    

  ,    

.     ,   

  .      

 –   .    

  .    ,   : , 

,    .   

      ,  

       

         . 

        

   .      

 ,    

      . 

        

 ,     

(  ),         



8 

 

   [21, 23].      

       :  

AMOEBOZOA Luehe. 1913. emend. Cavalier–Smith. 

*Tubulinea Smimov in Adl et al..2005 

**Testacea lobosia De Saedeleer. 1934 

***Arcelmiida Kent. 1380 

Сем.: Arcellidae Ehrenberg, 1843 

Arcella 

Сем.: Centropyxidae Jung, 1942 

Centropyxis 

Cyclopyxis 

Trigonopyxis 

Сем.: Plagiopyxidae Bonnet et Thomas, 1960 

Bullinularia 

Plagiopyxis Сем.: Difflugiidae Wallich, 1864 

*Difflugia angulostoma Gauthier–Lievre et Thomas, 1958 

Сем.: Heleoperidae Jung, 1942 

Heleopera petricola Leidy, 1879 

H. sylvatica Penard, 1890 

Сем.: Hyalospheniidae Schultze, 1877 

Hyalosphenia elegans Leidy, 1879 

H. papilio Leidy, 1875 

Сем.: Nebelidae Taranek, 1882 

Nebela bohemica Taranek, 1882 

N. collaris (Ehrenberg, 1848) Leidy, 1879 

N. militaris Penard, 1890 

Schoenbornia humicola (Schoenborn, 1964) Decloitre, 1964 

Сем.: Phryganellidae Jung, 1942 

Phryganella acropodia (Hertwig et Lesser, 1874) Hopkinson, 1909 

Сем.: Cryptodifflugiidae Jung, 1942 
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*Difflugiella minuta Playfair, 1917 

RHIZARIA Cavalier–Smith, 2002 

•Cercozoa Cavalier–Smith, 1998, emend. Adl et al., 2005 

••Silicofilosea Adl et al., 2005 [Imbricatea Cavalier–Smith and Chao, 2003] 

•••Euglyphida 

Сем.: Euglyphidae Wallich, 1864 

Assulina muscorum Greef, 1888 

A. seminulum (Ehrenberg, 1848) Leidy, 1879 

Euglypha anodonta v. magna Schoenborn, 1964 

E. ciliata f. glabra Wailes, 1915 

E. compressa Carter, 1864 

E. cristata Leidy, 1879 

E. rotunda Wailes, 1915 

E. strigosa (Ehrenberg, 1871) Leidy, 1878 

*Placocista jurassica Penard, 1905 

P. spinosa (Carter, 1865) Leidy, 1879 

*Sphenoderia lenta Schlumberger, 1845 

Tracheleuglypha dentata (Vejdovsky, 1882) Deflandre, 1928 

Сем.: Trinematidae Hoogenraad et de Groot, 1940 

C. dubium Taranek, 1881 

C. dubium v. orbicularis Penard, 1910 

Trinema complanatum Penard, 1890 

T. enchelys (Ehrenberg, 1938) Leidy, 1878 

T. lineare Penard, 1890 

T. penardi Thomas et Chardez, 1958 

••Incertae Sedis Cercozoa: Сем.: Amphitremidae Poche, 1913 

Archerella flavum (Archer, 1877) Loeblich et Tappan, 1961 

*Amphitrema wrightianum Archer, 1869 

••Incertae Sedis Cercozoa: Сем.: Pseudodifflugiidae de Saedeleer, 1934 

Pseudodifflugia gracilis v. terricola Bonnet et Thomas, 1960 RHIZARIA 
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1.2     .  

   

 

  –   ,   

,    ,   

 ,   , , ,   

  .        

,  ,   « »,   

 « ».      ,  

        ( , 

  .).         

        .  

  ,       

  ,     

  

     ( , , 

)     

.    .     

: 1)   : Amphitrema stenostoma, A. 

wrightianum, Difflugia bacillifera, D. bacillariarum, D. brevicolla, Nebela carinana, 

Placocysta spinosa; 2)    : Amphitrema flavum, 

Hyalosphenia papilio, Nebela tincta, Arcella catinus, Nebela militaris, Assulina 

seminulum, Heleopera rosea; 3)   : Nebela tincta, Assulina 

muscorum, Arcella catinus, Heleopera sylvatica, Euglypha strigosa, Nebela militaris, 

Trigonopyxis arcula, Bullinularia indica, Corythion spp. . ,  

      -  ,  

    (  78–89%): 

Cyclopyxis arcelloides, Hyalosphenia subflava, Sphenoderia lenta,    

 (90 – 95% ): Hyalosphenia elegans, H. papilio, Pryganella 

acropodia, Heleoptera sphagni, Nebela collaris.  
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  ,     

: 1)        

; 2)       

; 3)      ,  

; 4)   ,       

 –      .  

,  ,    ,   

   ,   ,   

  -        

.      

  A. muscorum    Nebella dentistoma. 

   ,        

  ( ,  H. Papilio  

   ), ,   ,   

             

-, -   .   ,   

,      

  .  ,     , 

        

  ё ,   ,   

,  ,    . 

  ,  ,    

           - . 

         

     , 

       

 .       

      [16]. 
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 ё         

    ,  ,   

 ,       

 .        

    ,   

,     ,        

 .    ,    

   ё   .    

  (Testacea)    

 .      

     :    

       , C/N, 

     , , 

 [1],         

    [2]     [3].  

    ,   , 

    ,      

,       

   [4].  

   , ,    

.      ,   

  Nebela tincta   .    

       .   

   0°      ,  

   (Heal, 1964).       

  Nebela dentistoma,  ,   

      1.1  21°  (    

10  18° ). Difflugia lobostoma, ,    , 

      (Wang, 1928). 

   (Heal, 1964)    0ºC ё   
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      .     

       ,  

   1 ,      –

20° .  

     ,   

  .  ё    

    .  (Smith, 1988) , 

    Corythion dubium   0–6ºC  

     14%     

  20° .  ( , 1992)    

   .       

Arcella megastoma, Centropyxis gibba, Difflugia glans, D. oblonga,  

   17.6–28.7º . 

      , 

    (Bonnet, 1958).  

          

        18 

 (Schönborn, 1964, 1966).    

   ,      

 (Heal, 1964). ,    (Archerella 

flavum, Hyalosphenia papilio)      

  ,        

  (Meisterfeld, 1979).     

       

.      

    –    

    (Heal, 1962). 

     - (Euglypha, 

Trinema, Corythion)   (Hyalosphenia, Difflugia, Pontigulasia, 

Lesquereusia).        
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      ,   

   (Graaf de, 1957).    (Heal, 1964), 

 Netzelia tuberculata      

(Spirogira sp.)      15    

 .      

 ,      Difflugia  

 (Stump, 1935, Hoogenraad, Groot de, 1941). 

    (      

)   :   (Schönborn, 

1973)   10 .   1 2     45 

. – ,   (Volz, 1967)   ( l, 1970)  ,  

    .    

  5 ./1 2     10000 

./1 2 ;        1000 ./1 2. 

      :   

        4–10  

( ût u , 1969; Laminger, 1980).     

      ,  – 

 - .       ( ) 

 ,         

Nebelidae  0.03  6.4 / 2 .   

    ,    

 ,  ,    

    .    

   ,      

.     Centropyxidae   20% 

 .       5 / 2. 

 ,   ,   

  ,      

,  ,     
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   (   ., 1985).  0, 1 

    .    1 

 2     ё  .  

  (Tischler, 1949)      

     0–20 .     

    –   (50–100 )  (  

  Testacealobosia)      20–45 

 (Testaceafilosia).       

        

 .      

  (   72%),          

  25%,      . 

 ё      ё   

 ,     ,   

    . , ,  , 

       ,  

     ё ,  Nebela collaris, Cyclopyxis 

arcelloides,     ,     

  – Euglypha compressa [18, 23]. 

      

       ,  

         

   .       

     ,    

 , ,    [18, 23].  

       

    .  ,    

    –      

 ,     .    

,        
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.          

  [22].   ,   

    [20], ,      

  .    

        

.  ,     

        ,  

       

 .        

      . 

   (< 60 )     

  (Trinema lineare, Euglypha rotunda),  ё  

   ,   (> 60 ),   

     . ,   

         

 ,      (Lousier, 1974 ).    

    -     

         

  ( , 1981). 

 

1.3  .      

 . 
 

   ё       

,         

        

  [19].  1927  Harnisch    

        5 



17 

 

     

,   .  

        

  .  ,     

        

,      , 

ё ,  ,     . ,   

  ,     

   . ,  ,  

     – , ,  

[20].       

 .    

          

    ( , ,    

. .). 

      

   80–         

      . , 

Meisterfeld      , 

    12 ,   25  

  ё ,     .  

  ,    ,  

  ,      (   

) [21].     ,  17 

        

 ё       

  .      

         

  .      



18 

 

   38      7  

 4   [20]. 



19 

 

 2.    . 

 

        

,    2017       

       

  . . .  (  ).  

       

   .      

1968-1972 .        

. . . ,   6      

 : 1.   (Picea obovata), 2.   

(Betula pendula), 3.   (Pinus sylvestris), 4.   

(Populus tremula), 5.   (Larix sibirica), 6.   

(Pinus sibirica).  

   2–3-     71-  .  

        

   .     

,       ,  

  90 %      [10].  

 

2.1. -    . 

 

       . , 

  ,     

    13  (  ), 

 1,7    ,     

      

  [10].  
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,          

 .    ,  

  ,    

      .  

           

.        

-  ,    . 

    1,2  1,6.  

    ,    

 (35-43 / ),  50 %     

,        , 

        .  - 

  ,   -   .   

    (300 )      7 %. 

    ,      

 10-15 %  .  

      - 7%.  

   -16-18 .      

          (73% 

).    ,    -  

 ,  40%.      

    .  

       1500° ,  

  - 6° .         

  ,   10-15%     . 

        . 

      65-120 .  

     ,   

   :     -    

,    60-80 .    



21 

 

 ( ) -24,7° .     70-170 . 

    20  -4-14° . 

     -      

-   .      

   ,       

    .      

.   20     10°    

    .  

    .     

   -     

.      .      

  -   ,    

 -  . ,    

    ,   , 

    .    

,    -  . 

 ,     

    (58-59%),  

    . 

 

2.2.         

 . 

 

    ,    

,    2017     

       

  . . . ,     13 

 (  ) [2].     

   ,  6   30 60 

 :  ,  ,  , 
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 ,     .  

        

   .     

,       ,  

  90 %     . 

        20 2, 

    ,    

   -  . 

    1   ( )  

   . 

   (    )    2 

.       .   

    .   

    ,   . 

   ,    ,   

 –      "  "  

. ,        

     :   (  0  100),  

 (  1  5   10)      (  0,1  1),  , - , 

   .  

         

    .    

        20 2,   , , 

  ,    ,    

  .     

    20 2 (  130-230 .),    

  .      10 .  

        

   .  
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    ,    

  .      

  :    .  

 

 

 

 

 1, 2 -   1,   

 

     1    10     

( .2),    3-3,5 ,   

 .    .     

70% ( .2).   2.   4      , 

 « ».    0,7-1,5 .  
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  3, 4 -   2,   

 

 

      .   

   .      , 

   ,  -3,5  ( .3) 

    . 

    .    3 , 

 ,   , ,   1   10  

   ,   .   -  50% 

( .4).   2    5    1.  7 ,  , 

   .   – 55%. 

 

 

 

 

 

 

 4,5 -   3,   
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  4 –  .    , 

, .   2,5 ,  , . 

  – 70%.   2.  – 1,5 ,   

 .  65%. 

  5 -  .    

    : 1)    

      ,    

 1,5 ,  ,  ( .6),   50% ( .7);  

2)   ,     (   , 

,  ),    50%,   6 

,   ,     ( .7).  

 

 

 6 -  

 (   ) 

 

 7 -   5 - 

  (  

  ). 

 

 

   -   ,  

  45%.  ,     

- 2 ,  2  (  8). 
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 8 -   6,  

 . 

 

  7 - -  ,    

,          

 . ,    –  

(Elytrigia repens L.),  (Poa annua L.)   –  

(Achillea millefolium L.),   (Vicia cracca L.),  

a  (Matricaria perforata (L.) Sch. Bip.),   (Trifolium repens L.), 

  (Sisymbrium loeselii L.).     

          

-  . 

    ,    

  (  9). 
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 9 -   7, -   

 

 2.3.  : , . 

 

     ,  

        

  ,     

 . 

       

          

 .       

   10        100 , 

         

  .       

 0,5      ,   

  .    ,  

   ,   ё    10 

.      ×100  ×400.   

  . . , . .  «   

».       300   , 
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1.          ,   

         

 714  2489 . ./  -  .   

     ,  : -2489 ./  . . ., 

-2300 ./  . . ., -2284 ./  . . .   

2.            

18 .           

,  : Trinema complanatum,  Euglipha ciliata glabra,  

Cyclopyxis kahli, Centropyxis orbicularis,  Corythion dubium,  Centropyxis 

eurystoma, Euglipha rotunda, Nebela tincta, Trinema lineare, Centropyxis 

platistoma, Centropyxis constricta.         

   Cyclopyxis euristoma,Trinema lineare, Euglipha ciliata glabra  

Centropyxis constricta. 

3.            ,  

      - 2300 ./1  . . .,  

   - 50 %,      

 (7 ).      (Trinema, Centropyxis) 

        ,  

     .    

( Nebela, Cyclopyxis)        

,       . 

4.        - 

    .    - 

   ,    

   ,      , - 

 ,     .  
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