
     

   

 

 

 

 

 

   

   
 

 

 

 

 502.51:574.5 (282.247.322) (043)  

 

 

 

 

     

   ’   

 

 

 

03.00.16 –   

 

 

 

 

  
     

   

 

 

 

 

 

 

 

 – 2017 



є  є   
 

        
   

 

 :      ,  

  ,  
     

  ,  
  

 

 :   ,  

  , 
   

  ,   
    

 

  ,  

  , 

    
«    », 

  ,   
  

 

  ,  

  , 

     , 
     

  

 

 

  «12»  2017 .  10     
   26.376.01       : 03022, 

. , . , 33,  . 

 

 є         
  : 03022, . , . , 33;  1. 

 

  « 8 »         2017 . 

  

   

 

 

. .  

 



1 

   

 .     
        

 ( ),   . ,   , є 
        .  

   є   ,  є    
 ,  ,     

   .  
   є   є   

.    Є    Є   
 2000       ( ),   є   

       ( )  
,        2015  
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     є  ,  
 ,      

      ( . . , 2009).  
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   ’є       
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    –   UІES Ї (1999)  2025  є  
   Є    20 %.  
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   .    

   ,    ,    
’є   -      



 

 

2 

    ,    -

      .  
      

      ’ , ,  
        ,   

 .     є   
        . 

 –        ( )  , 
         

є  ( . . , 2003). ,    
,          

    ,  є    
  ’ ,       
 ’є ,  . .   .  

    є  . . , 
. . є , . . , . . , . . ,  . . -

є , . . , . . , . . , . . , . . , 
. . , . . , . . , . . , 
. . , . . , . . , R. Kolkwitz, M. Marsson, R. Abell, 

M. BШrТšОЯ, P. A. СКЦЛОrЬ, S. Hejny, M. Kottelat, J. FrОвСШП, . J. VШЁrШЁЬЦКrЭв, 
. LОґЯОˆqЮО, . RОЯОЧРК       .  

’    , , .  
 є   -  ,    

      
( ) «     - -  

       » (2009–2011 .; 
№  0114U001144),     : «    

    » (2005–2009 .; 
№  0107U004183), «       

 » (2014–2016 .; №  0114U001143); «    
     ’є   

   » (2014–2016 .; №  0114U001158).   
          

   : «    -    
     »,  

 є     « » (2012 .).  
   .  – ґ    

        
(         ’    
16  Є    ). 
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.         

 Microsoft Excel. 

   .     
        ’ ,  

   ,     -    

         , 

            
. 
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      ,  є 107  
 ,    62   30 ;  , 

-    ;     
   ,    33   26   19 

; 
     ,  є 43  

    ,    42   13 ;  
 ,     ,  

      ,    
    ; 

       
        ,  

       ;  

  ґ       
 ,      
    ( -   

    )     
  ( ,     ); 

        
 є         

 . 
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    (     ).  

  ,     ’є     
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  (  № 105121,  02F 3/34  10.03.2016). 
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      -   
   ,      «  
», « », «    », 

«  »,          
    «    ».  
      ,  

  (« » –  № 1/11–14919  02.10.2013 ., 
« » –  1/11–15932  22.10.2013 .)    

         
  . 

  . є   ,  
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   » ( , 2011),      

    ( , 2011),  «   
    » ( , 2013),  

V-     «  .  .  » 
( , 2013),  -   -  
«   ,       

» ( , 2014),     «  
   » ( , 2014), II  -  

 «  . ,    » ( , 
2014),   -    «    

:   » ( , 2015), V    
 «    » ( , 2015),  

II  -   «  . , 
   » ( , 2015),  -

     «  
    » ( , , 2015),  

II    «    
,    » ( , 2015),    
  « -2015. , , , , 

» ( , 2015), VII    -  
 «      » ( , 2015), 

V  ’      ( ,  2015),  
  –      

«       
» ( , 2015),     

«    – 2015» ( , 2015),   -  
-  «     

     є » ( , 
2016),  -      

 «    » ( , 2016),   «    
      » ( , 2016),  
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  -   «     
   » ( - , 2016), -  
    « :    » ( , 

2016),  -   «     
 є  » ( , 2016), V   -

  «   – 2017» ( , 2017).  
.       60 

 ,        , 28 , 
  20 –     , 4 –    

, 4 –    , 7   (   
), 2    , 20 –     ’   

. 
   .   є   ,  

, ,   , .   
  360   ,  . .   –  300 

.   58   58 .  
  є 664 ,  . . – 207 .  

  200 . 
   

       
 

    ,    
       -

   є       
  ,       

. ,  ,       
   –       

          
.    ,   

         ,    
   –    . ’ .    

,    є      .  
 ’      ’   

-   –  є   , 
  ,     

 ,        
      .  

         
,          

     ,  є  
        ( . 1). 
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 –  10 (4–3) 

  . . 
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(    ) 
–  10 (4–3)   
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   «   
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         . 
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       ’є   
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  ’є    -   ,  
        ( . .   ., 

2013) –  4  ( ’ ) 16  Є  (  ). 
        

’  (  , , , ),    -

  .      
 ’є        

 ’    . - ,      
    ’ ,     –   

  . - ,    є    ’є : 
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’ ;   )    .   
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   . - є,     
   ,     16  

Є    –       .   

  -  ,   
   -  :   

 ,         
,        

  (  …, 1977;   
, 1990).    –    

 ,   ( -   
Є  - )   (  . ) .  

           
  ( ),    ( )  

   «       
 »,    є  

  ( ),       (  
  , -    
     ).   

 (27 -  ),    
       

  .     2008–2014   83 

 ,   19 ,   ( , 
  )  ’   ( , ,    

 –     - ). 
        
 ( ,    ), 

  2004–2015 ,     . 
   56 ,   11 ,   

(  - );  ,   
,      .  ,  

    ’є      , 
        . .  

      . .   
. .  (2009).  Magnoliophyta    

AЧРТШЬЩОrЦ PСвХШРОЧв GrШЮЩ  (2009). -    
    (  –   

 , 1993;  , 2000; 2002; 2004; 2007; . . , 
1985, 2000; . .   ., 2011; M. Bilz et al., 2011  .).  

      2006  2011    
     ,    

  .    31 ,   
  ,      . 

        
 ,     

    -  ,  
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    .    
   ,     . 

      .    
     . 

        
,        , 

 - ,       
,   -    . 

  (   - )    
    ( . . , 1950, 1980; . . , 

1981; «  . », 1980-1988; . . , 1970; . . , 2008-

2009; . . , . . , 2014  .). 
       

       
( . ),      ,   

      .  
         
є , ,    .  

     ,   
  Аindows XP.  

       

   ’      
     ( ) ( , , 

  ),      ( . 2).  

  ,     ’   є 
      ,   .  

      є  57  95%    

      ’є .  

 ,         
 є  , 5,    .  
        -

 є ,       . 
        є   

    (  )   , 
 .   , ,      

,   ,    . , , , 
         ( ), 

       є . ,    
       « »   

 . 
І ь    ,        

   –VII .  8%     (VII 
).         . 
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 2 

        
   (2008–2014 .) 

 
, 

/ 3
 

     

(min – max)   % 

-  0,5 83 19 22,9 0,2 – 7,3 

5 2 83 80 96,4 0,6 – 3,8 

 0,1 82 79 96,3 0,9 – 22,2 

 0,005 82 3 3,7 0,0 – 5,5 

  6,0 83 3 3,6 0,5 – 1,2 

 180 83 0 0 0,0 – 0,7 

 40 82 1 1,2 0,01 – 1,0 

 0,01 81 78 96,3 0,8 – 13,5 

 0,001 81 81 100 2,0 – 141 

 0,05 24 7 29,2 0,0 – 6,3 

 0,01 81 0 0 0,0 

 40 83 0 0 0,0 – 0,3 

 0,08 83 47 56,6 0,0 – 4,4 

 0,01 81 0 0 0,0 

 100 83 1 1,2 0,3 – 1,6 

  1000 83 0 0 0,06 – 0,5 

 0,1 18 0 0 0,0 – 0,5 

 1,0 83 5 6,0 0,01 – 1,6 

 300 83 0 0 0,0 – 0,1 

 20 83 83 100 1,1 – 3,1 

 0,01 81 70 86,4 0,1 – 18,4 

 0,75 75 2 2,7 0,0 – 1,5 

К            
  ,   ’є         

 ,    « »  «  ».  

      –IV    
   «  » – «  » – «  

» ( . 3).   
 -      –  

    II –V    .  7 
   (  )    ,  – 

 .   (37%  )    – 

,     :  – 46%,  – 

17%.        . 
       –      

       « »,    
 , ,   . 
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       ’   
   ( ) 

-

 

 
 

 
 

(  
) 

 
 

 
 (  
є ) 

 
 
, 

. / % 

 ’є   
(  ) 

   

2  32 / 39 

. ’ , , 
, , , 

, .  

3   50 / 61 
. , , , 

, , ,  

-

 
–  

 – 

-

 

3   2 / 2,4 

.  (     
 « »), . , 

 - . 

4 
 

 
56 / 68,3 

. ’ , , , 
, , , 

, , 
 , 

 .  (    
  « »); 

. ,  - . 

5 
 

 
24 / 29,3 

. , , , 
, , , 

;  , 
, . 

         
    2–3     3–7    

.  є  є   . 
        

  (  )         .  
      ( . ).    

 , ,  .       
 IV–V  (6–7 ),   « »  «  », 

« »  «  »    -  
       . 

   ,       
  є       . 

    –      ,   
 ’  .        

      6–18% , 
 є     . 

        
      .  , 
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    ’є    є     : 
,    ( . 1). 

 
. 1.          

(  –   ,  –  ) 

     ’    
є  .       

          . 

 є         

        . 
   ’      

 ,       
   (     ) є 
          

   ( . 4, 5).     
  ( , ,  )     

-  ,          
     . 

        
       . ,   

-      є   
      .  

         
  є   є    

         .                
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.
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/
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 , % -0,207 -0,353 0,646 0,653 -0,080 -0,839 0,630 0,074 0,522 0,041 0,168 0,523 0,548 0,259 0,816 0,152 -0,701 0,403 -0,133 0,149 

, % -0,265 -0,314 0,656 0,623 -0,053 -0,834 0,591 0,020 0,511 0,012 0,202 0,588 0,623 0,216 0,817 0,175 -0,663 0,425 -0,050 0,137 

, % 0,483 -0,040 -0,385 -0,160 -0,094 0,488 -0,030 0,314 -0,216 0,066 -0,169 -0,559 -0,658 -0,145 -0,445 -0,067 0,166 -0,593 -0,358 0,090 

, % 0,084 -0,340 0,306 0,414 -0,137 -0,481 0,392 0,274 0,246 0,303 -0,083 -0,149 -0,152 0,595 0,398 -0,238 -0,493 0,357 -0,421 0,084 

   , % 0,140 0,459 -0,599 -0,632 0,130 0,817 -0,612 -0,051 -0,495 -0,037 -0,157 -0,544 -0,542 -0,286 -0,778 -0,177 0,701 -0,330 0,160 -0,138 

, % 0,164 -0,065 -0,706 -0,687 -0,192 0,649 -0,693 -0,250 -0,595 -0,048 -0,298 -0,316 -0,431 0,023 -0,760 -0,181 0,660 -0,379 0,250 -0,217 

 (   ), % 0,296 -0,399 -0,611 -0,386 -0,143 0,127 -0,366 0,028 -0,506 -0,129 -0,427 -0,370 -0,588 0,255 -0,342 -0,289 0,254 -0,380 -0,403 -0,272 

 , . 
/ 2

 
-0,014 0,100 0,505 0,404 0,035 -0,520 0,352 0,216 0,521 0,034 0,126 0,295 0,362 0,163 0,501 0,437 -0,449 0,471 -0,242 -0,152 

  , % 0,230 0,237 0,212 0,161 -0,066 -0,183 0,235 0,111 0,238 0,026 -0,063 0,004 0,140 -0,292 0,288 0,762 -0,209 0,056 -0,246 0,143 

    

  0,110 -0,102 -0,318 -0,401 -0,096 -0,096 -0,365 -0,169 -0,423 0,016 -0,243 -0,406 -0,360 0,062 -0,495 -0,122 0,397 -0,369 -0,106 -0,161 

  0,057 0,125 -0,014 -0,106 0,050 0,309 -0,082 0,184 0,032 0,442 0,111 -0,334 -0,134 0,101 -0,306 0,043 0,116 0,226 0,353 0,015 

 : 
 , ’   (Эr  t05)  

 , ’   (Эr  t05)  

 , ’   (tr  t05)  

’      (Эr  t05)  
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 5 

       (ві, / 3
 )  

       
   . ( і, %) 

 
 

  

є  
, 

R
2
 

-

 

  y1 = 0,0536x1 + 1,0383 0,273 

 y2 = 0,0624x2 + 1,4999 0,346 

 y3 = -0,5799x3 + 7,4136 0,313 

    y4 = -0,068x4 + 6,2564 0,296 

-

 

  y5 = 0,0011x1 + 0,039 0,300 

 y6 = 0,0013x2 + 0,0483 0,388 

 y7 = -0,0138x3 + 0,1834 0,433 

    y8 = -0,0014x4 + 0,1476 0,294 

   (   
) y9 = 0,0207x5 + 0,1814 0,581 

         
 ’ .         

  –  (     - 

 –      « »),    

    . 
     є      

   : 1 – ,  1964  1990  (   2,5–3,3 

 3,1–3,3   ,  3,0–3,7  3,6–4,3  ); 2 – 

,  1990  2000  (   2,3–2,8   , 2,6–2,9  
); 3 –          
,  2000  (   2,1–2,6   , 2,4–3,5 

 ).         
 ,       

90-    .,         .  
  . 

   -    
 ’  

   .   -  
  ’  є  107   : Isoetes 

la ustris L., Equisetum fluviatile L., Thelypteris palustris S hott, Nuphar lutea (L.) Smith, 

Nymphaea alba L., N. andida J. Presl, A orus  alamus L., Alisma lan eolatum With., 

A. plantago-aquati a L., Sagittaria sagittifolia L., alla palustris L., Lemna gibba L., 

L. minor L., L. trisul a L., Wolffia arrhiza (L.) Horkel ex Wimm, Spirodela polyrrhi-

za (L.) S hleid., Butomus umbellatus L., Elodea anadensis Mi hx., Hydro haris morsus-

ranae L., Najas minor All., Stratiotes aloides L., Vallisneria spiralis L., Potamogeton 
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alpinus Balb., P. ber htoldii Fieb., P. rispus L., P. de ipiens Nolte ex W.D.J. Ko h, 

P. friesii Rupr., P. gramineus L., P. lu ens L., P. natans L., P. nodosus Poir, P. perfoliatus 

L., P. praelongus Wulf, P. rutilus Wolfg, Stu kenia pe tinata BörЧОr, (L.) BöОrЧОr, Iris 

pseuda orus L., Bolbos hoenus maritimus (L.) Palla, arex a uta L., . a utiformis Ehrh, 

. melanosta hya Willd., . pani ulata L., . pseudo yperus L., . riparia urtis, 

. rostrata Stokes, . vesi aria L., . vulpina L., ladium maris us (L.) Pohl, Eleo haris 

a i ularis (L.) Roem. & S hult., E. mamillata H. Lindb., E. palustris (L.) Roem. & 

S hult., S hoenople tus la ustris (L.) Palla, S. tabernaemontani ( . . Gmel.) Palla, 

S irpus sylvati us L., Jun us bulbosus L., Agrostis stolonifera L., atabrosa aquati a (L.) 

P. Beauv, Gly eria fluitans (L.) R. Br., G. maxima (Hartm.) Holmb., G. notata hevall., 

G. striata (Lam.) Hit h ., Leersia oryzoides (L.) Sw., Phragmites australis ( av.) Steud., 

Zizania latifolia Tur z. ex Stapf, Typha angustifolia L., T. latifolia L., T. laxmannii 

Lepe h., Sparganium emersum Rehmann, S. ere tum L., S. minimum Fr. ex Wallr., 

eratophyllum demersum L., . submersum L., Batra hium aquatile (L.) Dumort., 

B. ir inatum Spa h, B. tri hophyllum ( haix) Bos h, altha palustris L., Ranun ulus 

flammula L., R. lingua L., R. reptans L., R. s eleratus L., Myriophyllum alterniflorum 

D ., M. spi atum L., M. verti illatum L., Elatine alsinastrum L., omarum palustre L., 

Lythrum sali aria L., Nasturtium offi inale W.T. Aiton, Rorippa amphibia (L.) Bess., 

Aldrovanda vesi ulosa L., Persi aria amphibia (L.) S. F. Gray, Rumex hydrolapathum 

Huds., Hottonia palustris L., Naumburgia thyrsiflora R hb., Utri ularia intermedia 

Hayne, U. minor L., U. vulgaris L., allitri he palustris L., Hippuris vulgaris L., 

Veroni a anagallis-aquati a L., V. anagalloides Guss., V. be abunga L., Limosella 

aquati a L., Menyanthes trifoliata L., Nymphoides peltata (S. G. Gmel.) Kuntze, i uta 

virosa L., Oenanthe aquati a (L.) Poir., Berula ere ta (Huds.) oville, Sium latifolium L. 

    62 , 30 , 20   4  
(Lв ШЩШНТШЩСвЭК, EqЮТЬОЭШЩСвЭК, PШХвЩШНТШЩСвЭК, Magnoliophyta).   4,1% 

, 15% , 38%    P. A. СКЦЛОrЬ ОЭ КХ. (2008)  3,9% , 
14,5%   32%          

. .   . (2011).       
    ypera eae (18 ; 17%), Potamogetona eae (13; 

12%), Poa eae (9; 8%), Ranun ula eae (8; 7%), Ara eae (6; 6%), Typha eae (6; 6%), 

Hydro harita eae (5; 5%), Plantagina eae (5; 5%), Apia eae (4; 4%), Lentibularia eae (3; 

3%),  ’є     .        
       . .   . (2011). 

     . ,  
        

   -    
є  ,     .  

          

( . . , . . - , 1984).     
   -    L. gibba, 

W. arrhiza  V. spiralis,    є      
  ,  є    .  

     -   
,         (100 ), 
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 –        (  85 ), -

 –    (80 ). 73  (68%   ) -

   ,  17  (15,9%)      .  

    є   .    
   є       

A. aХamus   E. anadensis.  (V. spiralis, G. striata, Z. latifolia, 

T. laxmannii)    є    -  .  
-    .  є  

. .  (1985, 2000),        
    є   (45%),    – 

 (40%),   –  (15%).      
    (22 ; 20,5%).   

          
 ,    ’є     

 .        
  ( . 6).  

 6 

    (  , . /  , %) 

   

 
 

 
 

 
 

  

 

-

 

 

 

 

  21/21 15/18 13/16 15/18 22/20,5 

    
 

8/8 9/11 7/9 6/7 9/8 

    3/3 3/4 4/5 5/6 5/5 

    7/7 5/6 3/4 3/4 7/6,5 

 

 

 8/8 7/8 6/8 7/8 8/7,5 

 8/8 6/7 6/8 7/8 8/7,5 

 45/45 40/47 41/51 42/49 48/45 

 100/100 85/100 80/100 85/100 107/100 

   є      
 ,         є   

  , ,  , є      
        (  

–    , 1993; M. BШrТšОЯ ОЭ КХ., 2006). 
        

  S-  R-  –         4–
8  ,     ( . 2).  

      . 

            
,     ,   «   »  



 

 

18 

 

 
. 2.           

-   

(2009) ( ), «   » (2009) ( ), «    
 » (1993) ( )     –  

33   26 , 19   2 .      
   ,   -     

 . ,   ,   ,  
    (IsoОtОs Хa ustrТs, EХОo СarТs mamТХХata, 

Aldrovanda vesiculosa, Juncus bulbosus, UtrТ uХarТa mТnor, U. ТntОrmОНТa),  
 –  (Nymphoides peltata, Utri uХarТa ТntОrmОНТa, Jun us buХbosus), 

   –  ( ХaНТum marТs us).      
  ( . 3).   є     , 

  ’   .  

 
. 3.  ( )      

 -   

   ’       
70–80   .       

 є   .    
     ,   ,  

   ,          
  є    (6,5%),    –  

 .   ,     є 
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 (19  30 ,  18%  ).      

  ,      
, є   ,  є  . 

      , 
є     17   (16%  ),  

  є     ( , 2009;  – 

   , 1993; . Bilz et al., 2011).  
        

      – Isoetes la ustris, Nymphoides peltata  

Myriophyllum alterniflorum.   ,      , 
   -     N. peltata – ,  

      є    . 

       
 ,     є    

(         

)     .   ,   
         , 

,  ,       . 
    .     

   (85%),  (76%)   (    
   – 44%) .  ,      є 

 (26%),  (23%),  (11%),  (8%),  (6%), 
 (3%),  (2%),  (2%),  – 54%,  

– 32%,   – 13%. ’   11%,   – 

10%.      60  (56%)    
      PХКЧЭЬ FШr A FЮЭЮrО (2015).  

     54 ,  – 44. 

       ,   
   , , Menyanthes trifoliata,   є   

   80-    ,   A orus alamus – 

   .  ,   
     є    

.   –      
     ,  є     

        .  
         

  ’є  -    ’   
  : 

1.  ,      
   ,   ,     ,  

         є   , 
   –   .    

є   19   (18%  ).  , 
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є         
  ( , Menyanthes trifoliata, A orus aХamus).  

2.  ,     , 

     ,       
 .     , є   

   17   (16%  ).  
3.  ,      

  « »     ,  
,   40%   .  

4.   ,    A. aХamus   

-  .  
           

   ,      

    є      
’є    -     .  

    

  .     
  є 43      : Eudontomyzon 

mariae Berg, Anguilla anguilla L., Leu is us leu is us L., Squalius ephalus L., 

Idus idus L., Rutilus rutilus L., Scardinius erythrophthalmus L., hondrostoma nasus L., 

Alburnoides rossi us Berg, Alburnus alburnus L., Leu aspius delineatus He k., Eupa-

llasella per nurus Pall., Phoxinus phoxinus L., Vimba vimba L., Bli a bjoerkna L., Abra-

mis brama L., Ballerus sapa Pall., Aspius aspius L., Hypophthalmi hthys molitrix Val., 

Aristi hthys nobilis Ri h., Pele us ultratus L., Rhodeus amarus Blo h, Gobio gobio L., 

Barbus borystheni us Dybowski, tenopharyngodon idella Val., yprinus arpio L., 

arassius arassius L., . gibelio Blo h, Tin a tin a L., obitis taenia L., Misgurnus 

fossilis L., Barbatula barbatula L., Ameiurus nebulosus Le Sueur, Silurus glanis L. Esox 

lu us L.,  Lota lota L., Pungitius platygaster Kess., Gasterosteus a uleatus L., Sander 

lu ioper a L., Per a fluviatilis L., Gymno ephalus ernuus L., Gвmno ОpСaХus a erinus 

Guld., Per ottus glenii Dyb., Neogobius fluviatilis Pall.  

   42 , 13 , 8   2 .   17,4% 
       0,16%   (ІОХЬШЧ, 2006; 
.  . . , 2008–2009).       

 вЩrТЧТНКО – 26 (62%)  27 (61,4%) .     
 – Оr ТНКО (4 ; 9,1%),  – ШЛТЭТНКО  GКЬЭОrШЬЭОТНКО (  2 ; 4,5%). 

       «  »   
     Є     ,   

          (1978).  
 .      

   –   (16 ; 37%)  
  (12; 27%).  є   
 (4; 9%),   (3; 7%)  є     

   –   (2%).         
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      ,    ( . . , 
1948–1949; . . , 2004; . . , . . , 2014).  

 .       
  (39%),    –  (43%)   

   –  (51%).  
      .  

     37 ,  84%   
 .         

  .   18,2%    ,  ,  
   ,   1,8%  -

  . T    є    
-       ,  

   ,    « » . 
 .  ’  -    

    . . , . .  (2014):  – 

,      ,    
  є     (5 ); R – ,     

        (Cyprinus carpio  

Carassius gibelio); I –  ,      
    (Gasterosteus aculeatus, Pungitius platygaster).  

 (16 %   ) ’         
(7 %)      .   є 

     Ameiurus nebulosus. ,   
   .     A. nebulosus   PОr ottus 

glenii   є     - .  
       -

.     є       
  ,      .    

       (2009)    
,   –    ( . 7).   

    є    
      ’є ,   
     –    

  «CШЧЯОrЭОН ХКЧНЬ» (FrОЬСаКЭОr ecoregions of the world, 2015).  

  ’       
    ( )       

    (r = 0,76).      

2,1  2,7 (  29%)     3,7  4,7 (27%)    
є       30–33  35–36  (6–

20%).    ,        
  є      

        є  .   

   . .  (2013)  ,  «   

     , ,  ». 
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 7 

    -   

-

 
 

 
, 

. 

 , .   
, 

,  

  ,  
min max N n min max N n 

 

 
5 20 36 31,2 2,95 1 6 4,2 0,9 

. ,   
.  

 -  

 
 

18 22 36 31,0 1,1 1 6 3,8 0,4 

. ,   
.  -

 -  

 
 

8 22 33 28,1 1,7 0 5 3,0 0,75 

. ,   

.  
 -  

       . ’  
(40 ),        (3,13)  

   (0,15)   .  ( . 8),  є  
        .  

 8 

   (N),  (H)   (d)  

        . 

 ’     

N 40 38 39 36 

H 2,87 2,66 2,89 3,13 

d 0,17 0,22 0,21 0,15 

1/d 5,9 4,5 4,8 6,7 

      є   
   .  –      30  

33 ,     –  24,    .  
         

   –  (15–22%),  (17%),  (8–13%), 

 (6–8%)   (4,5–7%).       (2–5%) 

  (2–4,5%).   –  (4–6%),   (2–4,4%),  
(1–3%), ’  (1,5–5%),  (1,6–3%),  (0,4–2,4%),  (0,5–2%).  

  , ’ , , , - ,  
(  1%).  23   –    (  1%). 

      є є . , 
   .   2011–2013    2241  

  ,  є      
1 505 .,     86829,40    0,8  .  

   –   «  »      
,    . .  (2004)  ,    



 

 

23 

    є    
-  Т є  .  
 ,   ,     

     ,    : 
1.  ,        

  ,           
 ,     є  ,   

18–20%     27%    

   ’є .   (18,2%  ),  
   ,         .  

2.  ,     (   2–3   
) є          

   (  6–20%),      
     ,    

     (   , ,  ).  
3.   (   ),    

є   ,    :   (16% 

 ) ’    ,     (7%)  

    .   

 ,    є   є ,  
є -     .  

    ,  є    
       , –     

  ,  .      
       ,  

  є ’      . 

      
          

        ( . 9).  
є    . .  (2010)   ґ , 
є       ’    

(  –   ,  –  ,  –  , IV – 

 , V –    ( )),   ’є   
  –IV .  

        

,     є     
 (Tubifex tubifex L.)     .  ( . 10,  

 63),       

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

 ,        , 
є         

 .   ,      
  ,        є    ,   
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 9 

  ’є        
   

 

  
 

 

 ’є  

1. є  є  ’  -

-       
  –  , -

   ,  -

,      -

 .  є    
 ’є    ,    

   .  
      

 (4-5 )   -

 . 

, 
 

 

   
; 

  
-

 -  

2.    ,  є  
    : -

  ( ) .  
    ’є   є   IV 

 (6 )   -

   . 

, 
 

 ’ , 
, , -

, , 
, ; 

   
 -

 -  

3.   ,    
      

    . 
    .  

       
6 / 3

    . 
         
 V  (7 )   -

   . 

IV, 

 

 , 
, 

**, 
*, 

*, *, 
**, 

** 

: * –      ; ** –   
  

 10  
   .      

 
  

 -

 , %  
  (  

  є ) 
 
  

  

56 50  
 

 
β´´-  

60 66   α´´-  

61 74   β-  

62 68   β-  

63 95     α-  

64 81   β-  

65 60   α´´-  
:        ’є .  
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« є»   . «  »    є  

        
        . 

         
     є    ,  

        . 
,        

        

  ,        
   .  –    
      ,     ’є . 

    є     
,     ’є     

.   є :   –  
    :     (  

. .  )      
є ; ь    –       
 . 

   ’є     
,    ,    

        
 –  .       

         
 ( , , Т ,  ), 

       
-  .      –   
 ,  є      

є   . 
І      –   ,   

        (  
  ,  ),   . 

   є   :  
- - :        

     ,   
           

 (       );  
- :   ;     

;        ; 
        ґ  ; 

    ;    
    ,    

   ( ,  ); 
- - :    (  

     )      
 (      , ). 
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     .   ,  

 є    ,    

    ,  . .   .  
 –     ’є      

 є          
       ( . 4).  

 

. 4. -  (  ) є    
   є     

« » 

ґ   ,  є    
      -     

  . ,   Tubifex tubifex L.  
  є ,      

           
  .       

   є      
    .     

     (    )   
    . 

   є     
  -  .    (N)  

      .    .  

 3,73%  .        
  (   1,3 )      

(4,18%  3,29%).       
 : Hydro haris morsus-ranae > Typha latifolia > eratophyllum 

demersum > Stu kenia pe tinata > Gly eria maxima > A orus alamus. 

   ( )    0,83%  .  

         
   (1,16%  0,5%).      

   : eratophyllum demersum > Stu kenia pe tinata 

> Hydro haris morsus-ranae > Gly eria maxima > A orus alamus > Typha latifolia.  

         : ГЧ > u > 

Pb > d.    ,       
 – PЛ  d.     49,16 /   , 

 – 13,78,   – 6,13,   – 0,51 / .    2,5  
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 ,  3,7 – ,  2 –    1,58     
    .  

  є     ,   
 ,       .  

 GХв ОrТa maбТma   ’  є    

        .  
    ’ ,    -  

 є T. latifolia,  G. maxima  A. aХamus. є  
      -  ,  

  .      ,  
 ,         

     « » .   
  (   P. australis  T. angustifolia)      

     .  
        

          
.          

       A. aХamus.  

,      
      (Ara eae)   

(LОЦШЧТНОКО),       є  ,  
’     .      

    : Lemna gibba, L. minor, Spirodela polyrrhiza.   
є      є  Wolffia arrhiza;    

 L. trisul a.        L. 

minor,    – W. arrhiza.     є  
  –  0,48  0,91. 
        ’є  

      ,   
    L. trisul a,   – L. minor  S. 

polyrrhiza.        – 

 6,5  5,25 .    S. polyrrhiza    
    .  

є         
   є     .  

       
  L. minor (  є   –  5,2 ), S. 

polyrrhiza (  5,9 ), W. arrhiza (  7,6 ).      
   ,       

         . 

       
,  є    ,    

   ,       . 
  є       

          , 
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    ,  є   
   є  .  

       № 102108 

«        
 » (2015)  № 105121 «      

    » (2016). 

 

         
    ,       

’ .   -       
       ,   

          
: 1)        

,      ; 2)    
 ,      .  

1. ,         
           
     ,  ’є  

       .  
        

є    ,    « » 
.   – ,    

 ,        є  
         

    . 

2.  ’є   ’  (     
)   16  Є      (2000) є 

       
(       , 100%), 5  (  
96,4 % ),    ( Ю – 100 %, Mn – 99 %, Fe – 97 %, Zn – 

65 %).         

,   ’є         (2–3 

)  ,  « »  «  ».   
 –  –I   (3–5 ),  ,  «  » 

– «  » – «  ».  
3.      ,    

     : 1 – ,  1964  1990  (  

 2,5–3,3  3,1–3,3   ,  3,0–3,7  3,6–4,3  
); 2 – ,  1990  2000  (   2,3–2,8  , 2,6–

2,9  ); 3 –         
 ,  2000  (   2,1–2,6  , 2,4–3,5 

 ).         
    90-    .,     

    .    . 
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4.      : 
  (        

 ’      , R2
 = 0,346, R

2
 = 0,388), 

  (       ’   
      , R2

 = 0,581). 

5.    є  107     62 
, 30   20 .     33 ,   

      .  
6. ,          

         (  
18 %   ,  . .      ), 

  (  16 %   ),   (  
  ,   40 %   ).   

      ,   ,  є 
        

 -  .  
7.   ’є   ’    43    
  .    42 , 13 , 8   2 . 
     ,   ,    є 

18,2 %    .  

8. ,      –    
        .   

    (2–5 %)   (2–4,5 %).  ’  - ,  
’     (16 %),      

 .   ’є      

  (    ) ,    . 
         

        
  ’  (R2

=0,76).  

9.       ’  ,   
’є     –IV      

:  ( .   ; .   - );  
( . ’ , , , , , ;     

 - );  ( . , , , , , , 
, ). 

10.        
     є   

          . 
      
       

   ( ,      ). 
        ,  

   -     – Typha latifolia L., 

GХв ОrТa maбТma (C. Hartm.) Holmberg, A orus aХamus L.   
          



 

 

30 

 Lemna minor L. (  є   –  5,2 ), Spirodela 

polyrrhiza (L.) Schleid (  5,9 ), Wolffia arrhiza (L.) Horkel ex Wimm (  7,6 ).  

  

1.         
     ’    

         ,  
      ,   «  

 » (2009): 
–     UA0000101 –    (   

є  –  .  ( );   є  –  .   . ); 
–     UA0000112 (  .) –   

 (  .   . ). 
2.     ,   

     є   
   «    » (2012)   

       .  
3.        

є     (GХв ОrТa maxima (C. Hartm.) 

HШХЦЛОrР),      ’   є  
  . 

4.       ’ ,  
          

’є   ’є      
 ,   ,   

 ,    - є    
   ’є .      

  : 
–         

  (      ’ , , , , , 
;      - );  

–         (  
 , , , , , , , ); 
–          

  ’є ,       .  
5.      ’є   є :  
–   (Lemna minor L., Spirodela polyrrhiza (L.) Schleid, 

Wolffia arrhiza (L.) Horkel ex Wimm       
     ;  

–  -   (  )   -

 ,        (Typha 

latifolia L., GХв ОrТa maбТma (C. Hartm.) Holmberg); 

–         A orus 
aХamus L.   є     ,   

    . 
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SUMMARY 

Grokhovska Y.R. Ecological bases of balanced use of Pripyat river basin water 

ecosystem resources. – The manuscript. 

The dissertation for obtaining degree of a Doctor of Agricultural Sciences for the 

Specialty 03.00.16 – Ecology. – Institute of Plant Protection National Academy of 

Agrarian Sciences of Ukraine, Kyiv, 2017. 

Water bodies of Pripyat River basin (within the district of right bank tributaries in 

the middle part of the river) within the 16th European ecoregion under the Water 

Framework Directive (2000) have failed to meet the water quality criteria for fresh-water 

fish habitat by indicators of chemical oxygen demand (excess of standards at 100% of 

control points), biochemical oxygen demand BOD5 (96.4% of control points), and heavy 

ЦОЭКХЬ МШЧМОЧЭrКЭТШЧЬ ( Ю – 100 %, Mn – 99 %, Fe – 97 %, Zn – 65 %).  
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The ecological assessment of the water quality by the relevant categories showed 

that the water bodies belong to the II class by the average quality indicators (2–3 

categories) and they are characterized as "clean" and "clean enough". According to the 

worst quality indicators, they belong to II–III classes, and they are characterized as "very 

clean" – "slightly polluted" – "moderately polluted".  

The analysis of ecological indexes of the region’s rivers has shown three periods of 

the change in the quality of surface waters: 1 – НОЭОrТШrКЭТШЧ, ПrШЦ 1964 ЭШ 1990 (  from 

2.5–3.3 to 3.1–3.3  by average indicators; from 3.0–3.7 to 3.6–4.3 by the worst 

indicators); 2 – ТЦЩrШЯОЦОЧЭ, ПrШЦ 1990 ЭШ 2000 (  to 2.3–2.8 by average, 2.6–2.9 by the 

worst indicators); 3 – stabilization and decrease of water quality of some rivers by the 

аШrЬЭ ТЧНТМКЭШrЬ КПЭОr 2000 (  fluctuations 2.1–2.6 by average, 2.4–3.5 by the worst). Such 

dynamics of surface water quality can be explained by economic reasons, in particular, by 

the decline in industrial production in the 1990s, and the decrease of water content of 

rivers at the beginning of the 21st century due to the increased climate dryness. 

Eutrophication processes are caused by anthropogenic factors: the transformation of 

landscapes (increase of nitrate and nitrite content in surface waters is associated with an 

increase in the proportion of arable land, R
2
 = 0,346, R

2
 = 0,388), urbanization processes 

(phosphate content in surface waters is closely related to the proportion of urban 

population within administrative districts, R
2
 = 0,581). 

It was established that the region’s aquatic flora includes 107 species of vascular 

plants, which belong to 62 genera, 30 families. The list of rare species includes 33 species 

from 26 genera and 19 families. Most of these species are distributed only in the Polissya 

part of the region, where catchment landscapes have undergone the slightest change. By 

the number of rare species, the physiographic regions are located in the following order: 

Volyn Polissya (28 species; 28%) Zhytomyr Polissya (17; 20 %)  Volyn Upland (16; 

19 %)  Small Polissya (12; 15 %).  

The greatest impact on vegetative cover resulted from the drainage of the marshes 

for the agricultural needs – land reclamation (negative impact on the population of at least 

18% of aquatic flora species), hydrotechnical construction (impact on the population of at 

least 16% of the species), water pollution (impacts on the distribution of hydrophytes, 

which make up to 40% of aquatic flora). This can explain lesser extent of species’ richness 

of aquatic flora in the forest-steppe zone of the region, which had undergone more 

anthropogenic transformation of the catchments in the past and suffers from the 

МШЧЬОqЮОЧМОЬ ШП ЭСО аКЭОr ЛШНТОЬ’ ЬвЬЭОЦКЭТМ ЩШХХution in the modern period. The 

distribution of adventitious species (6 species, 5.6% of species composition) has certain 

effect, which began with A orus aХamus L. at the time of Mongol-Tatar raids. 

The anthropogenic impact on ichthyofauna is shown in a decrease of its diversity 

and productivity. Rivne region is one of the richest in natural water objects, but provides 

only 1.1–2.1 % of the total production of aquatic living resources in inland waters of 

Ukraine. 43 fish species and one specie of cyclostomes may be found there. It represents 

17.4% of their total quantity in Ukraine. The species belong to 42 genera and 13 families. 

Rheophilic fish species in catches were rare, exclusively on the flowing sections of 

the Styr, Goryn and Sluch rivers. The structure of catches was dominated by the number of 

non-commercial fish species. Of the nine invasive species, seven are related to economic 

activity and were deliberately or accidentally introduced or reintroduced by humans. 
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Species richness of ichthyofauna is the highest within the Volyn Polissya, and the 

lowest within the Volyn Upland. High numbers of rare species richness were discovered 

within the Zhytomyr Polissya. Substantial connection between species richness of 

ichthyofauna and water quality of rivers in Rivne-region by integral ecological index 

values were found (R
2
=0.76).  

TСО ЬШХЮЭТШЧ ШП ЬМТОЧЭТПТМ ЩrШЛХОЦ ШП аКЭОr ОМШЬвЬЭОЦЬ’ МШЧЬОrЯКЭТШЧ КЧН 
revitalization in the Pripyat Basin in the area of biodiversity conservation requires the 

expansion of the natural preserve fund by including places of rare species distribution. The 

fraction of rare species in the ichthyofauna is 18.2% of the total number of taxa. The 

territories that were created for ichthyofauna conservation cover only 1.8% of the network 

of the region's natural reserve fund. Therefore, the issue of granting the status of nature 

reserves to individual water bodies or their areas where rare species of hydrobionts are 

concentrated is especially acute. 

Analysis of the hydroecological processes which takes place in the small Ustya river 

(the tributary of Goryn River), which is a natural model of the complex anthropogenic 

impact, showed its characteristic components – organic and toxic pollution against the 

background of eutrophication. Species that were found on the dirtiest part of the river are 

the promising local reserve for the development and application of water-conserving 

environmental biotechnologies: fodder invertebrates for water purification from organic 

compounds, vascular macrophytes for the accumulation of macro- and microelements. 

Content analysis of macro- (N and P) and microelements (Zn, Cu, Pb, Cd) in 

phytomass has showed, on average, higher data on hydrophytes compared to helophytes 

and hygrohelophytes (N – almost 1.3 times; P – 2.3; Zn – 2.5; Ю – 3.7; Н – 1.58;  Pb – 

2). Among hydrophytes HвНro СarТs morsus-ranae L. accumulates most macro- and 

microelements in phytomass, among helophytes GХв ОrТa maбТma (C. Hartm.) 

accumulates most zinc, lead and cadmium, A orus aХamus L. accumulates most of the 

copper. In phytomass of aquatic plants, toxic elements have been detected, which had not 

been detected during the hydrochemical analysis. 

According to the results of cultivation in the conditions of complex water pollution, 

it has been established that there is a good perspective for using bioremediators to improve 

water quality. Those species are Lemna minor L., Spirodela polyrrhiza (L.) Schleid, 

Wolffia arrhiza (L.) Horkel ex Wimm.  

Keywords: water ecosystem, water quality, biodiversity conservation, aquatic flora, 

ichthyofauna, environmental biotechnology, balanced nature using. 


