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, . -
,  

 
.  

, -
 – , -

,  
,  

. -
,  

 [19].  
,  

. 
 

, .  
.  

,  
. 

, ,  
,  

, ,  
. 

 

 
 

 –  ( ). 
,  

, ,  
.  ( , 

, ), ; 
, ,  

),  
(Phragmites australis),  (Tyhpa angustifolia),  

 (T. latifolia),  ( irpus lacustris), 
 (Glyceria aquatica),  (Acorus 

calamus) .;  ,  :   
 (Carex elata), .  (C. acuta), .  (C. diandra), . 

 (C. elongata), .  (C. rip ria) . 
. -

 ( ) -
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.  
, , , , , -

. , . 
 

,  –  
,  – -  

,  (  
(Eleocharis acicularis),  (Elatine hydropiper)). 

 
. , , 

.  
: 

1.  – , -
.  

, .  
 Cicution  

,  (Ceratophyllum) -  
 (Stratiotes)  -  (Cicuta). 
2.  ( ),  

.  (Calla) -  (Cicuta) - 
 (Thelypteris palustris). 

3.  
.  

 ( )  
, ,  

 (Cicuta virosa) -  (Carex paniculata). 
 

 
,  

 
.  
. ,  

 ( , ). 
 -

, -
, . -

, . -
 

.  
,  
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 (Tyhpa angustifolia),  (T. latifolia),  
 (Phragmites australis),  ( irpus lacustris). 

  
 Glycerio-Sparganion,  

.  
.  

 Cicution. ,  
 

.  
 (  (Myosotis palustris),  

 (  (Siella erecta) .)  
 (  (Calla palustris),  

 (Menyanthes trifoliate) .).  
, ,  

,  
 (Mentha aquatica),  (Veronica beccabunga), 

 (Veronica anagallis-aquatica) .). -
 

, . 
 -

, , -
. -

.  
 ( ) ,  

-
, :  

(Tyhpa angustifolia),  ( irpus lacustris),  
(Phragmites australis)  Scirpo-Phragmitetum.  

, ,  
(Typha latifolia),  (Glyceria aquatica),  
(Acorus calamus)  Glycerietum oquaticae. 

  
, .  

 
 Phragmition  Magnocaricion  

. 
   

.  
.  

 
. 



 19 

 
-

.  
 

, ,  
. -

 (Phragmites australis). , , , -
-

.  
 (Ceratophyllum demersum),  

 (Myriophyllum spilatum),  (Elodea anadensis). 
 

 ( , , ),  
.  

,  
, 

 –  –  
. 

,  
,  

, . 
 ( , ).  
,  

. 
 ( ) .  

,  30–60  
, ,  

 Cicution virosae .  
 – ,  10–20 , 

 
.  « »,  

 50 . .  
-

,  
 Cicution virosae.  
,  

.  Cicution virosae  
nanthion aquation ( )  

hragmitetalia, Magnocaricetalia ( ).  ,   
,  

.  
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 4 :  

 –  
,  (  (Carex paniculata),  

 (C. diandra), .  (C. omsciana),  
(Glyceria aquatica) ); 

 –  
 (  

 (Typha angustifolia), .  (T. latifolia),  
 (Sparganium ramosum)); 

 –  
(Phragmites australis); 

 –  
,  (Scirpus 

lacustris)  
,  (  

 (Carex pseudocyperus),  (Cicuta 
virosa),  (Rumex hydrolapathum),  
(Scutellaria galericulata)   (Bidens),  (Epilobium). 

, -
 Cicution . -

-
 Caricetum paniculatae.  

, -
 (  

).  
,  Spargonio- Glycerion. 

. 
 

, , 
 (  (Calla 

palustris)) i .  
,  

, ,  
. 
,  

,  
 (Calla palustris) +  (Solanum 

dulcamara) +  (Mentha aquatica)).  
 

. , . 
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. 

,  
 [21, 29, 82, 86],  

.  
 

 (Phragmites australis),  
(Typha angustifolia) ,  

 (Polygonum hydropiper),  (Mentha aquatica), 
 (Lycopus europeus),  (Stachys 

palustris),  (Oenanthe aquatica) .  .  ,  
 (1989)  

96 ,  – 86,  – 81,  – 51, 
 – 54,  – 24.  

.  
,  

. 
 

.  
 

 (Glyceria maxima),  ( irpus lacustris), 
 –  (Ceratophyllum demersum), 

 (Potamogeton perfoliatus), .  
(Potamogetom lucens),  (Myriophyllum verticillatum), 

 –  (Phragm tes australis),  
 (Typha angustifolia),  (Typha latifolia), 

 (Sparganium emersum),  
(Potamogeton pectinatus),  (Myriophyllum spicatum), 

 (Batrachium foeniculaceum) .  
 

  (Phragm tes australis),  
(Typha angustifolia),  (Scirpus tabemaemontani), 

 (Glyceria arundinaceae),  – 
 (Potagometon pectinatus),  

(Batrachium rionii),  (Zannichellia palustris),  
 (Ceratophyllum plathyancanthum).  

 
 ( ) : 

  (Carex omskiana) –  (Carex acuta) –  
 (Glyceria maxima) –  (Sparganium erectum) 

–  (Ceratophyllum demersum) –  
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 (Potamogeton perfoliatus) –  ( phar 
lutea).  

:  (Carex acuta) – 
 (Glyceria maxima) –  (Phragm tes 

australis) –  (Ceratophyllum demersum);  
 (Potamogeton lucens) –  

(Potamogeton perfoliatus) –  ( phar lutea). 
 

:  (Carex 
acuta)–  (Glyceria maxima) –  
(Sparganium emersum) –  (Elodea canadensis) –  

 (Ceratophyllum demersum) –  
(Potamogeton lucens); :  (Carex 
acuta) –  (Oenanthe aqutica) –  
(Sagittaria sagittifolia) –  (Elodea canadensis) –  

 (Potamogeton natans) –  (Nuphar lutea).  
: 

 (Phragmytes australis)  (Typha 
latifolia)) –  (Butomus umbellatus) (  

 (Sagittaria sagittifolia)) –  
(Ceratophyllum demersum) –  (Potamogeton 
pectinatus) –  (Myriophyllum spicatum). 

 
:  

(Phragm tes australis) –  (Typha angustifolia) –  
 (Ceratophyllum demersum) –  

(Myriophyllum spicatum) –  (Potamogeton pectinatus). 
-

 (Agrostis stolonifera),  
(Glyceria maxima),  (Sparganium erectum), -

 (Typha angustifolia),  (Polygonum amphibium), 
 (Potamogeton natans) ( );  

 (Glyceria maxima),  (Typha angustifolia),  
 (Butomus umbellatus),  (Sagittaria 

sagittifolia),  (Potamogeton perfoliatus) ( ); 
 (Phragm tes australis),  

(Myriophyllum spicatum),  (Potamogeton pectinatus) 
).  4–5 -

.  
 

:  (Phragmites australis) –  
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 (Typha angustifolia) –  
(Ceratophyllum demersum) –  (Nuphar lutea)  

);  (Phragmites australis) –  
(Typha angustifolia) –  (Potamogeton perfoliatus) 
–  (Nymphaea alba) );  (Phragm tes 
australis) – eratophyllum plathyacanthum –  
(Myriophyllum spicatum) –  (Potamogeton pectinatus) 
–  (Nymphaea alba) ( ). 

 (  
) . -

 ( )  
 (Glyceria maxima),  (Typha 

angustifolia),  (Ceratophyllum demersum); -
 ( ) –  (Phragmites australis),  

 (Polygonum amphibium),  (Potamogeton 
berchtoldii);  ( ) –  (Potamogeton 
pectinatus),  (Nymphoides peltata)   

 (Myriophyllum spicatum).  
,  

. , 
,  
:  (Potamogeton pectinatus) – 

 (Zannichellia palustris) –  
(Ruppia cirrhoza) –  (Zostera noltii)  (Zostera 
marina);   (Phragmites australis)) – 

 (Bolboschoenus maritimus) –  
 (Scirpus tabernaemontani) –  

(Ceratophyllum demersum) –  (Potamogeton 
pectinatus) –  (Zannichellia palustris);  
(Phragmites australis) –  (Bolboschoenus 
maritimus) –  (Ceratophyllum demersum) –  

 (Potamogeton perfoliatus);  
:  (Phragmites australis) –  

 (Bolboschoenus maritimus) –  
(Ceratophyllum demersum) –  (Ruppia cirrhoza) – 

 (Zannichellia palustris).  
, -

,  ( ) .  
, ,  

), ,  
. 
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. 
1. ? 
2. ? 
3. ? 
4. ? 
5. ? 
6. ? 
7. ? 
8. ? 
9. ? 
10. ? 
11.  

 ? 
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II.  
 

 
 

, . 
 

,  
.  

.  
 

 [134, 137, 140,]  
 

,  
. 

 
. .  (1993). 

 
,  

,  
 
 

,  
 ( ).  

,  
 [122]  

: 
    

 
 

   
 

 
 

    
 

    
   

 
.  

.  
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. . 

 20 .  
.  

.  
. 

 ( )  
 Potamion lucentis (  Myriophyllo-Potametum), Potamion pusilli. 

. 
:  –  (Najas), Zannichellia, Ruppia, Zostera, 

 (Potamogeton pectinatus), P. lucens, P. perfoliatus. 
 ( ).  

.  
,  

. . 
 5–10 .  

 20  (  (Nymphaea 
alba), Nelumbo).  ( )  

). .  
, . 

.  
,  

 
.  (Trapa natans s.l.)  

. 
:  

 Nymphaeion albae. 
.  

 Batrachion aquatilis  Batrachion fluitantis. 
: Nymphaea, Numphoides,  (Polygonum 

amphibium),  (Potamogeton natans), P. gramineus . 
. , -

. . 
, ,  

.  
. .  

 ( ) . 
 

.  ( )  [135].  
: , , , , ; -

:  (  
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),  (  
); 

 (  
 –  ( ). 

:  Lemnion minoris, 
Utriculirion vulgaris  Hydrocharition morsus-ranae;  ,  -

.  
:  –  (Salvinia),  (Azolla),  

(Lemna minor),  (Spirodela polyrrhiza). 
. ,  

, . 
, .  

,  
. . 

 
.  

 
 ( ,  (Eleocharis acicularis)). 

.  
.  

. 
 

 ( ).  
,  

.  
 

.  
.  – 

,  (Carex pseudocyperus)  
 (Cicuta virosa) . 

:  
Cicution virosae, Alnion glutinosae. 

:  (Cicuta virosa),  (Calla 
palustris),  (Menyanthes trifoliate), -

 (Carex pseudocyperus). 
. ,  

,  
 – .  

,  
.  

. 
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, . -
 25–30 .  

.  
.  

 (Alisma),  (Oenanthe aquatic ),  
 (Glyceria fluitans),  (  

 (Scirpus radicans),  (Bolboschoenus 
maritimus).  

. 
:  

Oenanthion aquaticae i Sparganio-Glycerion fluitantis. 
:  (Oenanthe aquatic ),  

(Scirpus radicans),  (Bolboschoenus maritimus), 
 (Glyceria fluitans). 
.  

,  
 – . . 

,  
. 

.  
,  

 
, . 

.  
, , –  ( , ). 

:  
 Phragmition c mmunis, 

Sparganio-Glycerion fluitans, Phalaridion urundinaceae ( ). 
:  (Typha angustifolia),  

 (T. latifolia),  (Phragmites australis),  
 ( irpus lacustris),  (Acorus calamus) . 

.  
, . -

-
.  – , -

, ,  
.  

 ( ). -
 ( ) . 

:  
 Salicion albae  Alnion glutinosae. 
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:  (Carex acuta), .  (C. vesicaria), 
.  (C. riparia) . 

. ,  
 – .  

 –  
. .  

,  
.  

, .   
.  

.  
. 

:  
,  

 Phragmiti-
Magnocaricetea, Scheuchzerio-Caricetea fuscae, Salicetea purpurea, Alnetea 
glutinosae  Agrostietalia stoloniferae. 

:  (Euphorbia palustris),  
 (Sium latifolium),  (Lysimachia vulgaris), 

 (Lythrum salicaria). 
.  

.  
 

.  
. , 

 
.  

. . 
:  

Agropyro-Rumicion crispi. 
:  (Potentilla anserin ),  

 (Ranunculus repens),  (Agrostis gigantea). 
. ,  

.  
, .  

 ( ).  
.  

,  
.  

 
. ,  3–4  
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.  .  
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. 
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 Isoeto-Nanojuncetea i Crypsietea aculeatae. 
:  (Eleocharis ovat ),  

(Carex bohemica), Coleanthus subtilis. 
.  

.  
.  
 (30–40 ) .  

. .  
 (50–100 )  

.  
. 

:  
 Bidentea tripartite,  

 Oryzetea ( ). 
:  (Bidens tripartit ), .  

(B. radiata),  (Polygonum lapathifolium),  
(Rumex maritimus). 

 
  

1. . 
2. . 
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5. . 
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10. , . 
11. , . 
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15. . 
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. . . 

, .  [18] , -
, , -

, :  (Hottonia 
palustris),  (Lemna trisulca), 

 (Potamogeton acutifolius), . 
 (P. berchtoldii), .  (P. 

compressus), .  (P. crispus), .  (P. 
friesii),  (P. obtusifolius), . 

 (P. pusillus),  
(Statiotes aloides),  (Utricularia 
minor), .  (U. vulgaris),  

 (Zannichelia palustris) .  
 –  

,  
 

. . 
 

, ,  
. . . , .  (1983) 
,  

:  (Alopecurus 
aequalis),  (Calla palustris), 

 (Calystegia sepium),  
 (Cyperus fuscus),  

(Dichostylis micheliana),  
(Eleocharis acicularis),  (Epilobium 
hisrutum), .   (E. lamyi), .  (E. 
palustris), .  (E. parviflorum), 

 (Euphorbia palustris), 
 (Galium palustris),  

 (Juncus conglomerates),  
 (Mentha spicata),  

(Myosoton aquaticum),  (Polygonum 
hydropiper),  (P. lapathifolium), . 

 (P. minus), .  (P. mite),  (Roripa 
amphibia), .  (R. palustris),  (Rumex maritimus), 

 (R. ucrainicus),  (Scutellaria 
galericulata),  (Stachys palustris),  
(Stellaria palustris), .  (S. uliginosa), Teucrium scordium,  

. 4.   
(Vallisneria spiralis):  
1 –  

 
;  

2 –   
,  
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 (Veronica anagallis-aquatica), .   (V. beccabunga), . 
 (V. scutellata) . 

.  
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. .  
. , . 

.  –  
. ,  
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, , .  
,  

.  100  
 2016 .  
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,  (  
, , ).  

: , , , , 
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, ).  
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. , ,  

, , ,  
, , . 

. 
,  

-
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. 
-
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, , ,  
. ).  

 « ». . 
: , , 

, . 
 

 ( , ).  
,  

, , -
. ,  

.  
,  

:  (Acorus calamus),  
 (Bolboschoenus maritimus),  (Calestania palustris), 

 (Eleocharis palustris),  (Oenanthe aquatica), 
 (Phalaroides arundinaceae),  

(Phragmites australis),  (Sagittaria sagittifolia), 
 ( irpus lacustris),  (Sium latifolium), 

 (Sparganium emersum), .  .   (S. erectum), 
 (Thelypteris palustris),  (Typha 

angustifolia)  [18]. 
 

  
1. ? 
2. .  
3. ?  
4. ? 
5. ? 
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. 
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.  ( 40 56)  
 ( , 40 56 2).  
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  ( 55 72O5N4Mg),  b ( 55 70O6N4Mg),  

55 74O6N4Mg).  c,  d,  e. 
 – .  
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 –  K. 

 
 

, .  
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 (Penicill um sp.)  
 1871 . . . ,  

 1929 .  
 Penicill um notatum  
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, ,  

 ” “. 
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, ,  

Penicill um chrysogenum. 
 50 ,  
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Actinomyces.  Actinomyces 
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. 

 
 ” “ 

, , , ).  
,  

 
. 

,  
,  “  

” ( , , , 
, , ,  

).  
 ” “. 

. , ,  
,  

, , , . 

 
,  

, 
. .  1928 . 

. , 
, , , , , ,  

, ,  
, .  

. ,  
, , 

,  ,   
. 

 
 

,  
. . 



 55 

, , ,  
, . 

,  
, .  

. . 
. 

,  ( ) ,  
, . 

,  
, , ,  

. 
, , 

. 
 ( )  

. 
,  

. 
 ( ),  

, , , , 
, . 

 – . , -
, , 

, ;  
,  

; , . 
 – ,  

. K , , 
, ,  

). 
,  – 

,  ( ) – . 
. 

 ( ) ,  
, ,  –  

, . 
, . 

, ,  
, , ;  

 – , ,  
, , , , 

, , , .  



 56 

, 
.  

. ,  
, , , ,  

. -
, , , ,  
, , , . 

 
.  

.  
. 

 ( ) – 
 

. 
 

, ,  
, ,  

. 
,  

. 

 
 12 . 

 –  
, ,  

. ,  (  1000) . 
.   

 ( , , , 
), , ,  ( , ).  

,  
. . 

: , , 
, , , , , , 

, , , ,  
. 

 – .  
: 

) -, ,  
 ( , 

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



 57 

) , ,  
 ( , , 

, , , ,  
 – ); 

)  ( ),  
 ( , , , , 

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

.  
.  

, , , , ,  
, , . ,  

 ( ),  
. 

 –  ,  ,  
. .  

, ,  –  ( ) 
. , ,  

. . 
 

.  (Solanum demissum)  
,  

.  
. 
 – , .  

, ,  
. 

-  
. , , 

, . 
 – . -

.  (  
, , , , , , , ) 

 ( , ). 
.  

:  ( , , ),  
),  ( ),  ( ). 

 – .  
.  

 



 58 

,  
 ( , ,  

, , , ).  
 – , , , , , 

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

, , , , 
, , , , , , 

, , , , , . 
. ,  

, , , 
. ,  
. , , , 

, . 
 – . ,  
,  

.  
 – 

.  ( ), , 
, , , , . 

 
)  ( ).  

, , . 
 , 

, , , , , 
, , . 

: 
.  – . 

,  
. , 

, . 
, 

, , .  
 – ,  

. 
 – , .  

, ,  
.  

 – , , ),  
, . K  

, , , . 



 59 

 
,  

, : 
, ,  – , , 

, ; 
, . 

 ( ),  
 ( ).  

, , . 
 ( )  – 

. 
 –  ,  ,  

, . 
 –  ,   

 – . 
,  

 – , ,  ( , ). 
 – ,  

 –  
 ( , , , 

). 
 – ,  
, . 

, , , 
. 

,  –  
,  

, , , , , 
). 

, ,  – ,  
,  

). 
 

 
1.  ? 
2.  ? 
3.  ? 
4.  ? 
5.  ? 
6.  ? 
7.   ?  



 60 

V. . . 

 
 –  

,  
, . 

 ( . 5) -
 – , , . 

 

 
. 5.  

 

 
, . 

,  
, . 

 
, . , 

. 



 61 

 –  
.  

. ,  
.  

. 
 

. .  
 – ,  

, . 
 – ,  

.  
, .  

. 
 ( , )  

,  
,  
. 

 –  ( ),  
.  

. K  – , 
. 

 – ,  
 ( ,  

, ). 
, ,  

, ) .  
,  

 –  ( ),  ( ),  
, ),  ( ).  

 –  
 – . 

, ,  
. 

. 
 

,  100 . 
, ,  

. 
,  –  

. ,  
. 



 62 

 
. . 

.  
,  80% . 

 

 
,  

, ,  
.  

 – ,  
 – . 

, , 
.  – 

 ( )  – 
, , , ,  

, , , .  
. 

 

 
 2–8 .  

,  ( , , 
), .  

 8 , , 
 15 .  30–100 , 

. 
 

. 
-

, -
. .  

.  -
. 

,  
.  

 – .  
K . 

 
, . 

 – ,  
. . , 



 63 

.  
, .  

,  
. 

,  
. 

1. , K  
 

. 
2. , ,  

.  
. 

3. , , ,  
. 

 

 
, -

-  
, ,  

, . 
, .  

 0,5–1,5 ,   – 6 .  
 200 ,  

 –  2500.  
. 

,  
.  

6 .  
. 

 (6 ) , ,  
. K  

.  
 

 6–8 .  
,  

. ,  
.  

.  
 

. 



 64 

, -
,  – . K  

.  
K,  

. K  15–75  
 15–80  300  

,  
K.  

, ,  
. 

.  
, 

.  
, .  

, , . 
 

 
.  

: , , ,  
. . 

,  
, . ,  
 ( , , ), K 

. 
 –  (1–1,5 )  

 
. .  

.  
, .  

. 
.  
,  

.  
 20–40 . 

, 
 

.  3–10 . 
 

, , ,  
 – .  (  5–20 ), 

, .  



 65 

 40–60 .  
 –  ( ),  

. ,  
,  

. 
 

 ( )  –  ( ). 
 

.  
 – . 

. 
 

, ,  
. 

,  
 ( , ). 

 
 (  ,  b ),  

, . 
, , 

, . 
 – ,  

. K  
. 

 (1–5 )  
.  

12–24 . 
 

.  
. 

K  40–46  
 120   

40000 (  300 ). K 
. ,  

, , ,  
 

, .  
, , , 

. 
 –  

. 



 66 

 – , .  
,  

. , K. 
,  1–4 -

. ,  
.  

,  
. 

 – ,  
,  

 ( , , ), , 
 ( ).  

, .  
: , 

,  
, , , ); , 

 25  
); ,  

,  ( ); -
 –  

);  –  
 ( , , ). 
 – ,  

.  
, . ,  

.  
)  (  

), K .  
,  

,  
. 

 
 

. 
. , , -

. -
 

. -
.  

. .  
. 



 67 

 
, .  

. 
, . 

 
. 

 

 ( ) 
, , 

, , ,  
.  

, -
, .  

,  
. 

 –  ( )  
 ( ). ,  

, .  
,  

.  
,  

.  ( ,  
), . 

 
,  

.  
,  

 – .  
, , 

, ,  
 – , . 

-
, , , -

, . 
 

 
,  – 

, ( ). K  4–8 
 –  1–2 .  

 10 .  



 68 

 
.  

, . 
-

,  
.  

,  
. 

 
,  

.  
.  

.  
.  

,  
. 

 
, . 

 
 

, .  
, 

.  
,  

. 
,  

.  
: , , ,  
. -

 – , . 
 

 
.  

 0,2–1,5 , .  
.  – 

. 
 

,  
. 

-
,  



 69 

, ,  
.  

 – .  – 
. 

, , -
, . 

 

 
,  ( , ),  

. , -
 0,4–3 . , -

. , -
. ,  

, . , 
, .  

. , , 
 

, . 
 

 
 24–25 

.  13  
 5 .  

, . 
: -

, ; , 
; ,  

. 
 

: .  
,  

. , ,  
, ,  

.  
,  

. 
-

. -
 

. 



 70 

 
 (0,2–0,8 ),  

.  
.  

, , , .  
,  

, . 
 –  ( -

) .  – : 
-

. K ,  
. 

 –  
. 

 

 
 26  

 19 . .  
 – ,  

. 
 (80S),  

 (70S),  
.  

 (60S  40S),  Mg2+.  
K   30  .   

K  45-50 .  
, K  
K. 

K ,  
K K 

, .  
K, . 

K  
, K ,  
. 

 
 

.  
. 

 – . 



 71 

 
, .  

-
 – . . 

. 
 (0,4–0,6 ).  

 Na+, K+, Ca2+, Mg2+, Cl–, SO4
2–, PO4

3–. 
, , 

, ,  
, ) .  

, , ,  ( , ) .  
 

 ( , ). 
. ,  

,  
 90% . 

, ,  
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 . , , 
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,  
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,  
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, , ,  
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 ( . 6)  (  
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,  
.  – -
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. 6. : 

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

11 – , 12 – . 
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4 – , 5 – ;  – : 1 – ; 2 – , 

3 – , 4 – , 5 – ; 6 – , 
7 – , 8 – , 9 – . 
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 6 .  –
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.  
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: 1)  
 –  
 ( ,  

 – , , , , ); 2) 
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, 
 

 – , , - . 
:  

)  –  (« » – , « » –  
.) – , . 

,  - 
Dunaliella Teod. ( ), Dinobryon Ehrenb. ( ). 

 –   ( )  –  
,  

;  
)  ( ) –  

),   
, ),  

:  
 – , ,  – ,  – , , 

). , ,  
. 

,  
: 

1)  (Chlorella Beijer.),  
; 2) ,  

 –  (2n)  (n). 
 –  

)  ( ): –  –  
,  (Chlamydomonas Ehrenb., Spirogyra 

Link). ; – 
 – .  

,  
,  ( )  

, .  
. , , 

 –  aulerpa 
Lamouroux  Codium Stakh.; –  –  

 (  –  
)  ( ).  

,  
.  

,  
. ,  

 (Laminaria saccharina (L.) Lamouroux). 
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): ) :  

 (Volvox L., Cladophora Kutz., Ulva L., 
Oedogoniales, Charales, Dictyota); ) : , 

 – ,  
– . 

, ,  
,  

 
:  ( ) – 

,  
;  ( ) – , 

,  
 – 

;  ( , ) – , 
,  

 (  
) ;  –  

, ,  
;  –  

,  
, ,  

;  – 
 
 

;  ( ) – 
:  – 

, ,  – ,  
, ;  

( ) – –
,  

, ;  ( ) – 
 

;  –  
 

. 
:  

,  .  
 – .  

 
– , , 
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, .  – ,  
 ( , , ).  – 

, ,  
,  – , , 

.).  (  – , , 
).  ,  – 0–

2–3  1,5  – , , ).  
, , , ,  –  

,  – , .). 
,  

 –52  +84  , ,  ( , 
, ). 

 –  
,  (  

 Socolovia ,  Prochloron – 
,  hlorangiopsis –  

, , « » ,  Chlorella –  
);  (  – Nostoc, i i – 

Chlorella, Chlorococcum, Trebouxia, Myrmecia, Trentepohlia, Cladophora –  
);  (  Myxochloris -   

,  Porochloris –  
);  (  

Anabaena  Azolla); 
 (  Chlorochytrium –   

). 
 

:  
 ( ) – , 

,  
; 

 – , , ; 
 –  

;  –  
 

;  – 
: ) 

)  
;  – ,  

;  –  
 

. 
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,  
. ,  

.  
 ( , ) .  

,  
, ,  

 
. ,  

 ( ), -
,  

 
.  

 16 ,  
: 

.  – Procaryota 
1.  – Cyanophyta (Cyanoprocaryota) 

. H  – Eucaryota 
2.  – Euglenophyta 
3.  – Chlorarachniophyta 
4.  – Raphidophyta 
5.  – Chrysophyta 
6.  – Eustigmatophyta 
7.  – Xanthophyta 
8.  – Phaeophyta 
9.  – Bacillariophyta 
10.  – Dictyochophyta 
11.  – Dinophyta 
12.  – Haptophyta 
13.  – Cryptophyta 
14.  – Glaucocystophyta 
15.  – Rhodophyta 
16.  – Chlorophyta 

, 
,  

; ;  
;  

 
 ( );  

;  
;  

, 
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,  
; ,  

;  (  
, , .),  

 –  ( , 
, ,  ( ), 

;  (  
),  

 (  
). ;  

 ( ,  –  
), ,  « » ); 

 
 ( , , ), , 

,  
),  

;  
,  

;  
 ( , .). 

 
 – .  

 
), ,  ( ),  

).  (  70 ) ,  
.  – 

. .  
,  

. 
 

,  
, , ,  

. , ,  
,  

. , 
. 

, ,  – « -
» ;  

 
; -

, . 
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,  

,  40 .  
 

 4–8  250  
10 . . , ,  15%  

.  
 

, . 
 

. .  30–40-  XIX .,  
 

,  
 60–70- .  

. 
.  12-

 (16 ) „ » 
(1938-1993),  

. ,  
 
 

 (  „ . .» – .: . , 1989),  
 „  

», „  
», „ » (1996–2007)  

 " " (2009)  
-

 "Algae of Ukraine" (2006, 2009).  
 

. 
 ( , , 

)  5000 , 
 6000  ( . .),  

 967  14 . , 
 42%  

 10% 
.  

 
 (  

)  
. 
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, 
, , .  

 83%  (86% . .) 
 89% (79,6% . .) 

. 
 (Chlorophyta,  Streptophyta), 

 1300  (  1460 . .) – 22,4%  
 24,3%, 

.  
, , ,  

 (Chlorophyceae),  (Trebouxiophyceae)  
 (Oedogoniophyceae) .  (  

)  80%  
 23%  23,2%  

. 
. 

,  (Streptophyta)  
 1100  

 (775 ).  
 (  – Zygnematophyceae (Conjugatophyceae)), 

 
 700  (  950 . .).  

 (  Desmidiales) –  600  (820 . .).  
,  
 60 ,  19%  

. 
 (  Bacillariophyta)  950 

 –  1160 . .),  
.  

 36 % .  
 

(Bacillariophyceae) (  600  – 800 . .).  
 (  100 ). 

 
. ,  – 

Cyanoprocaryota (Cyanophyta)  580  (  680 . 
.)  650  (770 . .)  

,  Euglenophyta – 370  (  520 . 
.).  

 (Rhodophyta)  (Phaeophyta) 
 150  (  160 . .)  80  
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 90 . .) ,  3,1%  1,6%  
.  

 37  7 
. 

 
 (Cryptophyta – 25 )  (Raphidophyta – 7 

) ,  (Eustigmatophyta – 9 ) 
 (Glaucocystophyta – 3 ). ,  

 
. 

 
 53  552 , 

 
, , ,  

.  
-
 

. , 
 2700  (3300 . .).  

 –  
 2400  (  3100 . .)  2300  (  2700 . .), 

. ,  
 1200  (1700 . 

.),  –  700  (850 . .). -
,  

, , 
 

. ,  
 

,  
:  

 hlorophyta, Streptophyta, Bacillariophyta, 
Cyanophyta uglenophyta ( ).  

 (Chlorophyta),  
 

,  
.  

,  
. 

,  
, ,  
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. ,  (  

)  
,  

(Desmidiales),  –  
 ( ) ,  

,  
 ( ), ,  

 
. 

-
 

,  
 

, , 
,  

.  
 

.  
,  

 
 
 

,  
 ( )  

, . 
 

. ,  
,  

 (Chlorophyta)  
 (Streptophyta).  

 (  Desmidiales)  (  
Chlamydomonadales)  (  Sphaeropleales) . 

 
Desmidiaceae (86%  Desmidiales ),   

,  
.  

,  
.  

 
,  « » ,  
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, ,  
.  

 
 « »  

. ,  
 

. 
 

,  
.  

 (54%  80% ).  
 

 (  
),  

 ( , )  
. 

,  
, 
. 
 

,  
,  

 (3–6 . ).  
 

,  
. 

 
 3 : ,  

,  – 
, .  

,  
,  

.  
, ,  

-
,  

 
.  

 ( )  
 4,6% , 

 – 3,2% (  Desmidiales  
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).  
, 

, ,  
, 

. 
 

 « » ,  
, 

,  
, . 

 
 (Euglenophyta)  

Euglenaceae  – Trachellomonas Ehrenb., Phacus Duj., 
Euglena Ehrenb.  

,  
,  

 
. , 

,  
.  

 
. , 

 
 

, ),  
 700 )  

. 
 (Cyanophyta)  

 650  (800 . .)  89 .  
, ,  

 
. 
 

 – Hormogoniophyceae (  60%),  
 (Chroococcophyceae  Chamaesiphonophyceae)  

. ,  
 
 

. ,  
Stigonematales,  Stigonemataceae  Scytonemataceae, , 

,  
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 Oscillatoriales  Nostocales  
 Oscillatoriales  

,  
. 

 
,  

.  
 ( , , )  

 
. ,  

 Cyanoprokaryota,  
.  

, 
.  

 
, , 

. 
 ( )  

 (Bacillariophyta) .  
 

, ,  
.  

 Bacillariophyceae.  
,  

.  
 

. 
 

. 
, 

, , . 
 

.  
. 
 

,  
, ,  

 
 

.  
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. 
, ,  

,  
.  

 (1996)  18 ,  
 2009  –  60  (  – 18, 

 – 11,  – 1,  – 13,  – 17).  
 

,  
 

.  
, , , 

» .  
 

 
 

,  
, , , 

, ,  
, . ,  

, , 
. ,  

, , , 
.  

,  
. , ,  
, , , 

. : 
, , ,  

 ( , 
) .  

, , ,  
.  

 
 ( ,  

). , 
, ,  

. , -
, , 
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,  
) .  

, , 
 

. : 
, , ,  

, , , . 
 

 – , , ,  
.  

. 
 

 
 

, .  
: 1) ; 2) ; 3)  

; 4) ; 5) ; 6)  
; 7) ; 8)  

. 
 – ,  

,  ( . 
).  

. ,  
,  

.  
, .  

 ( )  
, ,  

, .  
 (  

, ) .  
,  

. 
-

 ( , , , , ),  
,  

. . , 
 ( )  

.  
 

,  
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.  
 – , , ,  

.  10–
12° , -

. ,  15° ,  
, .  

 « » ,  
. 

 
.  

 – ,  
.  

,  
. 
 

,  
. 

:  
, , . 

 
 .  

 – , , , , ,  
,  

,  (  
,  

). ,  
.  

. 
 ( )  – , 

 
 ( ) ,  
, . 

 
,  

.  
. ,  
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.  
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, ,  –  
,  

. ,  
 

. 
, ,  

, .  
 

,  
.  

,  
,  

, ,  
.  

 
, , .  

,  
. , ,  

.  
, . 

 
.  

, ,  
, . 

 
.  

, ,  
,  – . 

,  
,  

.  
, .  

 
,  

. ,  
, ,  

. 
, , , 

 
 – , , , .  
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. ,  
, .  

, ,  
. 

 
, , ,  

 (  Navicula, 
Nitzschia, Diatoma, Rhoicosphenia, Gynosigma ) 

 – ,  
 (  Bangia Lyngb., 

Fucus, Porphyra, Phyllophora, Laminaria .).  
, . 

,  
: ,  

 ( , ), ,  
 ( ), , ,  

),  ( , 
, ),  

,  
, ,  

.  
 (  

), , 
. ,  

, ,  
, . :  

 (Chlorangiella De Toni, Korschikoviella P. Silva, 
Characiochloris Pascher. ).  

, 
, . 

 – . 
,  (  

), ,  
. ,  

,  
, .  

, :  
 – , 

. 
 –  35–52° ,  

 84° ,  
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 ( , 
, ).  

,  – ,  
. . 

 – , 
,  

. ,  
, , , , ,  

» .  Raphidonema 
nivale Lagerh.,  – Chlamydomonas nivalis Wille,  – 
Ancylonema nordenskioeldii Berg.  

 
 0° . ,  

 
. 

 – ,  
,  285  

 347  
.  

.  
,  

.  ( )  
 – ,  

 (  
Dunaniella Teod., Asteromonas Artari, Pedinomonas Korschikov).  

 
,  (  250 10³ 

), ,  
.  

 
,  « » .  

, 
 Microcoleus chthonoplastes (Fl. Dan.) Thur., 

Aphanothece salina Elenkin t Danilov .  
Chlorogloea sarcinoides (Elenkin) Troitzk.,  

.  
. 

 
»  

 ( -
),  
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» ,  
, ,  

,  
.  

» ,  
, –  

.  « »  
, , ,  

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

, -, - .  
,  

),  
 ( , ).  

»  
 ( ).  

»  (Centrophyceae)  
 (Dinophyta), .  

 « » ,  
 Fragilaria Lyngb., 

Amphiprora Ehr., Achnanthes Bory, Bacterosira Gran., Chaetoceros Ehr.  
 ( , , ) « »  

,  – . 
,  

Aphanizomenon flos-aqae (L.) Ralf ex Born. t Flah., Nodularia spumigena 
Mert.,  Anabaena Bory.  

 
,  

,  
,  .   

 
 Oscillatoria erythraea Kütz.  

 « », 
: Sceletonema 

costatum (Grev.) Cl., Eutreptiella pascheri, Aulacodius kitttonii Arn. var. 
africana (Cottan) Rattr., Pyramimonas cruciata.  « » 

,  (  
Gonyaulax Diesing, Gymnodinium Stein).  

 200  « » , 
 20%  « » ( , 2003). 
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 « » . 
,  

 Prymnesium parvum Cart.,  « » , 
. 
 

 Haematococcus pluvialis Flotow,  –  
 - Dunaliella salina Teod. . 

 ( )  
1966  Entomosigma sp. 

» .  (  
5-40%), , , , 

,  
 7,5  16%.  

, 
, 12 . 

,  « »,  
,  

 ( , , , 
), , . 

 « »  
,  – .  

» .  
,  « »  

,  Microcystis aeruginosa Kütz. em. Elenk., M. 
wesenbergii Koarek, Woronichinia naegeliana (Ung.) Elenk., Anabaena flos-
aquae Breb., A. lemmermannii P. Richt., A. circinalis (Kütz.) Hansg., A. 
spiroides Klebs., A. affinis Lemm., A. scheremetievi Elenk., Aphanizomenon 
flos-aquae (L.) Ralfs ex Born. t Flah. , 1972). 

 « »  
1,5–2,0 ³,   –  5–7  ³.  

 
»,  40–50 ³  (  
, ). ,  

 « »  
6–14 ³,  1–3,  270 ³. 

, ,  250 
³ ( ),  

.  
 (  500 ³ ),  

 – , ,  
, , , ,  
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.  

 (  
) ,  

, . 
 ( ,  

 Anabaena lemmermannii P. Richt.),  
,  

.  « »  
, .  

,  
, .  

,  
.  

 
,  ( , 

, ).  
 

, , , ,  
.  

. , ,  
, –  

 ( , 1978). 
, .  «  

»  3,5 ,  –  0,55 
,  –  125 , ,  

. ,  « »  
,  

 
.  

 « »  130 ,  
 110  8  ( , , , 
, , , ) 

.  
 (Microcystis, Anabaena, 

Aphanizomenon) ,  
;  

,  « »  
, , .  (Ceratium, 

Alexandrium)  (Dinophysis, Chaetoceras)  
» ,  
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. ,  
 (Diatoma, Nitzschia).  

 (Scenedesmus, Coelastrum, Chlamomydomonas)  
 

),  ( ) – Topaczevskiella,  
 (Chlorella, Ulothrix) 

 ( , , , 
) .  

(Euglena, Trachelomonas)  
,  

 
.  (Pedinomonadopsis, Monodus)  

. 
 « »  

 « »,  
.  

 
,  

, ,  
,  

. ,  
,  

. , ,  
 ( , 2003). 

 
,  

,  
, , 

)  
. 

,  
; 

,  
; , 

;  
;  

; 
, , , 

.  
,  

. 
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. 9.  –  " " : 1–4 – 
, 5–8 – . , 9–10 –  

, 11–13 – , 14–15 – , 
16–17 – , 18–20 – , 21–22 
– , 23–24 – . 

 



 102

 (  
) ,  « ».  

,  « » 
;  

, , ,  
, , , .  

 
.  ( ) , 

. 
, , -

, ,  
» .  

 
 

 
),  ( ).  

, , , , , , 
.  

: Melosira moniliformis (O. Mill.) Ag., 
Navicula pennata var. ontica Mert., Amphora angustata (Greg.) Cl., 
Licmophora ehrenbergii (Kütz.) Grun., Synedra tabulata (Ag.) Kütz., 
Achnanthes longipes Ag., Hyalodiscus (Kütz.) Grun., Pleurosigma elongatum 
W. Sm.  

-
,  

,  – ,  – 
, . ,  

, ,  
.  

, ,  
,  

. ,  
, ,  ( ) , 

. 
 – ,  

,  ( )  
),  ( ).  

 ( ), . , 
, , 

, , . 
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 ( ) – Cyanoprokaryota 
( yanophyta, Cyanobacteria) 

 
 ( ) –  

 2000 .  
  ,  

 3,5–3,8  .  .   
,  

: 1) ,  (  
) ; 2)  

,  
 – ,  

; 3) ,  
; 4)  

; 5)  –  
,  

,  
6) . 

,  
 
 

. , 
, 

 Plantae  
 

. 
 ( )  

 
.  

 (  
) , , , 

.  
 

,  a (  –  
b),  – , ,  

 ( );  – - ,  
 ( )  – 

, , ).  
 b (  –  -

 g- ),  -  
 (  
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Prochlorophyta),  
. 

 
 – ,  

. 
 – ,  

, , . 
, 

 – ,  
.  

 
) .  

,  
.  

 – . 
 (  

)  ( ). 
,  

, ,  
.  

:  –  
 –  

.  
,  (  

)  ( ,  
).  

,  
.  

 – ,  
,  – 

, , .  
 0,2  10 . 

, , 
,  –  

, , .  
:  

, , , 
, , , . 

, . 
 – ,  

,  –  
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.  
,  

.  10).   ( )   
, ,  

 – , . 
 

 
 

. 10.  ( )  
 ( ) :  –  

);  – ;  – ;  – ;  -  
;  –  – 

;  – ;  – ;  –  
);  – ;  – ,  

;  – ;  – ; 
 –  ( ); 

 – ;  – ;  – ;  
 –  ( ). 

 
 ( ) ,  

. ,  
.  

 – , 
.  

, ,  
,  

.  
.  
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 – , .  
 

, . 
,  

,  
, . 

,  (  1 )  
 
 

.  
 ( )  « » 

,  
 ( ).  (  

) ,  
 ( ),  

. 
 

. ,  
, 

 (  – ) .  
.  

 
.  

.  
. 

-
. -

.  
,  2–50 , , 

 – . -
. 
-
 

. - -
.  

 
. ,  
,  

. 
 .  
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.  
,  

,  
. ,  

,  
 –  

. 
, ,  
 + 75   – 83  , 

, ,  
, , , 

.  
 (  – 1280  

), ,  
.  

, ,  
 

,  
 

, . ,  
Arthrospira (A. platensis  A. maxima),  « »,  

,  
 ( ,  

),  Nostoc  
. 

 
,  « » ,  

,  (  23–25 )  
 ( , , ),  

,  
 ( ) .  

»  Microcystis aeruginosa, Anabaena flos-
aquae, Aphanizomenon flos-aquae.  

 – phyceae  Hormogoniophyceae,  
 ( , , 

)  
 – Chroococcales, Oscillatoriales, Nostocales  Stigonematales. 

 
 – Chroococcales 

,  
, ,  
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 ( . 11).  
, . 

,  
.  

 Cyanobium, Chroococcus, Microcystis, Merismopedia, Gloeocapsa, 
Chamaesiphon,  ( . 11). 

 

 
. 11  Chroococcales 

 – Synechocystis minuscule,  – Rhabdonema lineare,  – Microcrocis 
geminata,  – Microcrocis bella,  – Merismopedia tenuissima,  – Microcystis 
aeruginosa,  – Gloeocapsopsis magma,  – Coelosphaeridium kuetzingianum, 

 – Gomphosphaeria aponina,  – Woronichia naegeliana 
 

 – Microcystis –  
,  

 « »  
, . , , 

, ,  
,  
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. , ,  
.  

.  
 

.  
 

. 
 « »  Microcystis 

aeruginosa – .  
 – ,  

,  
, .  

 (  – ).  
 

 – Oscillatoriales  
 ( ) . 

, ,  
,  ( . 12).  

, , ,  
,  

. 
 – ,  

.  
,  

. 

 

. 12.  Oscillatoriales:  
A – Oscillatoria sp.,  – Artrospira platensis,  – Lyngbia sp. 



 110

 – Oscillatoria –  
 ( . 12),  

, ,  
.  

, 
 – .  

 ( ) ,  
.  

, .  
,  –  
 –  (  

)  ( ). , 
 « » . 

 – Artrospira – , 
 ( . 12).  

.  
 (  60–80% )  
 (  – Artrospira (Spirulina) platensis 

 Artrospira (Spirulina) maxima), .  
, 

,  
.  

 – Lyngbya – , 
 ( . 12). 

, , , 
. 

 
 – Nostocales  

,  
, 

,  
,  

,  « » .  
,  

 ( . 13). 
 – Anabaena . 13) – , -

, ,  « » 
.  

, , ,  
,  

, .  
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, , 
, , ,  

 
.  – ,  

. 
 

. 13.  Nostocales:  
1 – Anabaena sp., 2 – Aphanizomenon flos-aquae, 3 – Nostoc commune:  

 – ;  –  
 

 « »  
( nabaena flos-aquae –  « » , . scheremetievi –  

, . spiroides – ), .  
,  

.  
 – Aphanizomenon – ,  

,  « »  
, ,  

,  
. , . 

, , , 
 – , , 

. 
 « »  ( , 

Aphanizomenon flos-aquae – ), .  
.  

 
. 

 – Nostoc . 13) – ,  
 ( ),  
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.  
,  

.  
, ,  

, ,  
.  – , ,  

.  
 ( , Nostoc flagelliforme) . 

 
(Nostoc pruniforme),  

 (Nostoc ommune). 
 

 – Rhodophyta  
,  

,  5000 ,  
,  (20–40 ,  – 100–200 ), 

. -
.  – ,  – 

.  ( , 
 600 . ) , -

, , , -
, - .  

 
,  « » – -

- .  
.  

 
 –  a  – , 

,  – -  , 
, , .  

 
 

:  ( ) , 
,  ( ) .  – 

 ( ), ,  
.  

 
. 

,  
.  

 ( )  
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. ,  
.  – 

, ,  
 – .  
, , , ,  – 

, ,  
. 

- , . 
 (  

 – )  
 ( : ),  

 ( ,  
 « »).  

, -
 

 – , . -
 ( )  

,  ( ) – . -
,  « ».  

) – -
–  

 – . , 
, , 

.  
,  

 – .  
 

), . 
 
 

-
. ,  

, ,  
.  

, . 
, 

 – , 
 

. 
 

 – , ,  
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. ,  
,  

,  
, .  

 ( , , ) –  
,  

, , 
,  (  

,  
).  

 Ahnfeltia, Chondrus, Gracilaria, 
Gelidium  Phyllophora,  Euchemia, 
Porphyra.  Corallina, Digeni, 
Lithothamnion  Ptilota,  (  

)  Porphyra  Rhodymenia. 
 «  

»,  Phylophora  
 70- . 

 
, , , 

, )  
2   –   (Bangiophyceae)  (Florideophyceae).  

 
, .  

 Rhodophyta  
. 

 
 – Bangiophyceae 

, , ,  
, , 

 – , ,  
;  

; ;  
, , . 

 
 – Porphyridiales, Compsopogonales  Bangiales. 

 
 – Porphyridiales 

 ( ) .  
- .  – 

Porphyridium purpureum. 
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  – Porphyridium . 14)  
, ,  

 
.  

 

 
. 14. Porphyridium purpureum:  - ; 

 -  
 

 ( , Porphyridium purpureum)  
 

. 
 

 – Compsopogonales 
.  

, .  
 

.  – Compsopogon sp. 
  – Compsopogon  

 
» ,  

 6 ) . ,  
,  

 
- .  

, . 
,  

. 
 

 – Bangiales 
,  

.  
,  

». . .  
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.  
.  Bangia  Porphyra.  

 – rphyra ( . 15) –  
,  

, ,  
. 

 
,  

50 ,  –  2  10–20 .  -   
 

. , , 
, .  

.  
,  

. ,  
, . 

,  
.  

. 15.  Porphyra:  
 – ;  – ;  –  

,  
;  –  Conchocelis 
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, ,  
. 

 
 – Florideophyceae 

,  
.  

, ,  
, ,  

, , ,  
, .  
 –  ( ).  

,  
, ,  

, , -
 6–8  (Nemaliales, rallinales, hnfeltiales, Gigartinales, 

Rhodymeniales, ramiales), . 
 

 – Batrachospermatales 
 

, - .  
,  

-
 . 

, 
;  

.  
, . 

 – atrachospermum ( . 16).  
 

 3–8 ) ,  
. .  

,  
. 

,  
,  

 
.  

,  
.  

– . 
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,  
.  

,  
.  

,  –  
, . 

 
,  

. ,  
,  ( ), 

. 
. 

 – Phyllophora. ,  
», .  

,  
 – . , 

, .  
, ,  

, ,  
 (1–4). 

. 
,  

 ( . 17). 
 

. 16.  Batrachospermum: A – 
;  –  " " 
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. 17.  
Phyllophora nervosa – 

 

, 
 

).  
 Phyllophora  

 
)  

 (  
),  (  

Phyllophora nervosa)  
 70- .  «  

»  
,  

.  
 

 – Phaeophyta 
, , -

 (  60 ), -
, , -  

, ,  
,  
,  2000 .  

400–570  ( ).  
 « »  

.  
  1, 2, -  - , : 1)  

 – , , ,  2)  
– , , , .  

 – 
,  « »  

. 
, , .  

,  
,  

, .  
. 

.  
, .  

,  
, ,  

.  –  
:  ( ), .  
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 – ,  
 20–30 %  

. : ,  
,  

,  
.  

 ,  – ,  
,  

 ( )  – 
, ,  

.  
 – , 

. .  
. ,  – 

,  ( ) – ,  
. , 

, ,  –  
 –  

. , .  
. 

 –  – ,  
.  

.  
-, - .  

 – ,  
.  ,   

.  
,  

. , ,  
,  – , ,  

. , , 
,  ,   

. 
-

 ( )  
 

, ,  
.  

,  ( )  
 –  

.  
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. , 
, , ,  –  

. 18). 
 

, ,  
, .  

 ( )  
 – . ,  

,  
.  

 
, , 

.  
 ( ,  Sargassum, 

),  
.  (  Heribaudiella, 

Sphacelaria, Pseudobodanella, Lithoderma, Pleurocladia  Porterinema)  
 (  10).  

,  
. 

 
 (  

), . 
 

 ( , ,  
), , , 

, . 
,  

, . 
 Laminaria, 

Macrocystis, Fucus, Sargassum, Cystoseira, . ,  
 Laminari  (L. saccharina, L. japonica, 

L. digitata)  Macrocystis (M. pyrifera),  
 ».  

 Phaeophyta  
 (  

,  
,  

),  
 

. 
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. 18.  Phaeophyta:  

 – Ectocarpus ( ),  – Laminaria (  
),  – Fucus ( ). 

 
 (Phaeo-

phyceae),  (  17)  (Ectocarpales, 
Scytothamniales, Cutleriales, Dictyothales, Laminariales, Sphacellariales, Fucales, 

).  Laminariales  Fucales. 
 

 – Laminariales 
 60 , 

, ,  
 ( . 19).  
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. 20.  
Laminariales: A – Laminaria,  – Macrocystis, B – Neocystis,  – Alaria 

,  
»  « » . 

,   –  -
.  

 – , , -
 ( )  ( . 19, 20, 21).  

. 19.  Laminaria  
 ( ) –  ( ):  

1 – , 2 – , 3 –   
), 4 – , 5 – . 

 

 
,  

, -
. -
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. 21.  
 

Laminaria (L. cloustonii (a), L. 
saccharophila ( ), L. sinclairi ( ) 

 L. digitata ( ). 

,  – 
,  – 

 
 

.  
,  – ,  

 
 ( )  

) . ,  
,  

,  
 

,  ( ) 
. 
 

.  
 – 

,   
,  

 –  
. ,  

,  
 – .  

(16–128) .  
. 

 Laminaria (  6  –
), Macrocystis  60  – 

), Nereocystis (  25  – 
), Alaria (  

 40  – )  ( . 20). 
 – Laminaria –  

 20 ), , « »  
 ( . 21).  –  (  

, ),  – 
 (  18 ).  « »  

, ,  
 – ,  « » 

 – 
. ).  « »  

. 
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. 22.  Laminaria 
saccharina: 1 – , 

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

. ,  
 

 (  – ),  
.  

, , . ,  
, ,  

 
),  4 . 

,  
. , , 

 –  
, -

, , , –  
. ,  

,  – .  
.  

, , « », « » . 
 

 – Fucales 
-

, -
, -

 
 

. -
 (  

)  
 

,  
,  

 
 

).  
 
 

– , -
,  

 
.  

 1   8  ,   
 –  64 . 
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. 23.  Fucus 
vesiculosus: A –  (1 – , 
 2 – ),  – ,  –  

,  – ,  – , ,  –  
,  –  

 
, , .  

. .  
 Fucus, Cystoseira, Sargasum, 

Ascophyllum, Hormosira .  
 – Fucus –  

) , , -
 2 ,  (  

)  « » ,  
.  

 – ,  
, .  

 
 
 
 
 
 
 
 

 « » – 
,  – , ,  

. ,  
 

,  
 ( - ).  
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, . ,  
,  8 , 

 – ,  
.  64 . 

, -
. 

. 
. 

 – Cystoseira –  (   
2 ) ,  

 « »  « »,  
.  1–4  

, .  
, .  

.  
. 

 
 – Chlorophyta 

, , , 
, -  (  8  

) , , , 
, , , , 

,  
-, - ,  

.  
 (  20 . ),  

 1300 ,  1500 
.  

 
  b (  ),  (

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

)  – , , 
, .  

,  
. ,  ( , ,  – 

, )  
, ,  ( )  

.  
, , 

, ,  
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, .  
,  2–6 , 

. 
 

 – « », .  – ,  
,  

 – , , .  
 ( . 24). 

 
. 24.  

: 
1 – , 2 – ,  

3 – , 4 – ,  
5 – , 6 –  

, 7 – , 8 –  
), 9 – , 10 – ,  

11 – , 12 – ,  
, 13 –  

 ( ) ,  
14 – , 15 – ,  
16 – , 17 – ,  

18 – , 
19 – ,  

20 – , 21 –  
 (  Ettl, 1976, 

1983) 
 
 

 
 – , ,  

 
– , .  

 2–4 ,  (  
120),  –  – , 

 – , ,  
.  (  

 « ») ,  
.  

», -
 

.  
 «12/6»),  (  «1/7»),  
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 (  «11/5») ( . 23).  
 ( . 

24),  
, . 

 – , -
 –  (2–9),  

 – , , , , 
, , .  

,  – 2, . 
 

 
. 25.   

: 
1 – , ,  (  «12/6»),  

2 – 3 – : 2 –  «1/7» (  
)  3 –  «11/5» ( ) 

 
.  

.  
,  

,  – ,  
. .  

 – , ,  
. , 

. 
 

. ,  
 

 ( ,  
), . 

 – , 
.  

 ( ), , -
 –  ( ,  
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)  

.  ( -
 – , -, -, -, - -

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

. 
. -

 ( ) ,  
, , -

, - ,  
. 

 
.  70–80 . -

 (  
)  (  

,  
,  

, ),  
. 

 (  
,  5S, 18S i 

26S ,  i 
, , , 

 , , RUBISCO ,  
 
 

, .  
 
 

Chlorophyta : Prasinophyceae, Chlorophyceae, Oedogoniophyceae, 
Trebouxiophyceae, Ulvophyceae  Siphonophyceae (Bryopsidophyceae). 

 (  
) . 

,  
, , 

, .  ( ) 
.  

Chlorophyceae  Trebouxiophyceae ) ,  
Ulvophyceae  Siphonophyceae – , Trebouxiophyceae, Chlorophyceae 

) – .  
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 « » 
 

(Dunaliella salina),  « »  
 50 ,  200 .  

 « »  ( ),  
, ,  

, ). ,  
 (  

),  ( ),  
 ( , ). ,  

,  
. 

,  
, , -

,  -  (Dunaliella salina, 
Haematococcus pluvialis),  
(Botryococcus braunii),  (Dunaliella),  

,   (Chlorella 
vulgaris, Scenedesmus sp., Ulva sp., Enteromorpha sp., Monostroma sp.). 

 
 (Chlamydomonas). 

 
 - Prasinophyceae 

, -
-

,  ( , , -
). . -

 – 
,  

.  
.  (Pedinomonas) –  8–16  

(Pyramimonas), ,  – .  
 

 (1–5) .  
, .  

. 
 

. 
. 

,  Chlorophyta, 
. 
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 - Chlorophyceae 
, , 

, , , ,  
,  

,  
.  

4 000 ,  –  900  
.  

 
,  

,  
 (Dunaliella).  

, 
 

.  
 2–4 , . 

 
»  

 (  «12/6»  
«1/7»),  

, , 
 

.  
.  

, , -
 – . ,  

,  
.  

,  
.  (Chlorococcum) 

 (Sphaeroplea).  
.  

 ( )  
,  – , .  

-, - . 
,  

 
,  

 
: Volvocales, Tetrasporales, Chlorococcales, 

Sphaeropleales  Chaetophorales.  
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. 27.  
 

 
Haematococcus pluvialis 

 – Volvocales 
 ( )  

 (  1000 ),  
,  

 1–7.  
 ( , Chlamydomonas, Pandorina, Volvox, ), 

 
(Dunaliella, Raciborskiella).  

, ) . , 
, , .  

 ( -, -, - )  
,  

. 
 

,  (Dunaliella, 
Chlamydomonas, Haematococcus, Pandorina, Volvox). 

 – 
Dunaliella . 26). 

 
 

,  
 ( ), 

 
 

,  
,  

 
.  

,  
 – . 

 (Dunaliella salina) – 
 « »  

, , 
 - . 

 – Haematococcus . 27). 
,  

,  
 

,  
 

.  

. 26.  Dunaliella salina: 
, . 
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, .  
 ( ) , 

, .  
 (Haematococcus pluvialis) –  

» ,  
 ( ), , 

. 
 – Chlamydomonas . 28).  

, , 
,  

,  
, ,  

.  
 

 
. 28.  Chlamydomonas: 

 – ,  – ,  –  
,  –  

 
 

 
 – .  

:  (  
) -, - .  

 
 (  

Tetrasporales), . 
,  

,  ( , )  
,  « » .  (Chlamydomonas 

reinhardtii  Ch. moewusii) -
. 
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 – Pandorina ( . 29). 
. 

 16-  
,  

,  
 

.  
 
 
 

.  
 

,  
, .  

, 
 – . 

 – Volvox ( . 30).  
 2–3 ,  500–60000 

,  
.  

        ,      ,  
 

 
.30.  ( )  

 (Volvox globator) 
 ( ) 

. 29.  
 Pandorina morum  
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.  
 ( ),  – 

 (  10) . 
 – , ,  

 
, .  

, . 
 ( , , 

, ). Volvox globator –  « » 
 ( ). 

 
 – Chlorococcales  

, , 
, ,  

. , ,  
. , ,  

.  – 
 ( , Ch- ):  

, ,  
 

,  
.  

: ,  
,  

.  
 (  «1/7»).  

,  
 Chlorococcum diplobionticum). 

,  
. 

. 
,  

 
 –  
).  

. 
 Chlorococcum. 

 – Chlorococcum ( . 31). ,  
. 

 (8–32),  
Chlamydomonas, .  
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 – , 
.  

,  – ,  – 
. 

 
. 31.  

Chlorococcum infusionum 
 

,  
. 

 
 – Sphaeropleales 

 ( ), -
 

, . - 
, ,  

. ,  
, , ,  

.  
 

:  
, ,  

;  
,  

.  
 ( )  

). -
, , ,  

 «12/6».  
,  –  
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 ( , 
Hydrodictyon, Pediastrum). 

-
. -

,  
.  

 « » .  
, 

,  – . 
-
 

.  
 Chlorococcales  Ulothrichales,  

 
.  Chlorophyta 

 
Scenedesmaceae  Selenastraceae.  

. 
 – Neochloris. ,  

. 
-

 (8–32), 
 Dunaliella,  

 – « »  
.  

. 
 

.  
 Chlorococcum,  

 
.  

 – Pediastrum 
. 32). -

-
. -

 
, -

 
 4–128 

,  
 

. 32.  
 – Pediastrum 

boryanum: 1 – , 
2 –  

, 3 – , 
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. , -
, -

 (  1–2 )  ( , 
 – , , ). 

, ,  
.  ( )  

).  
,  

.  
. 

,  
 « »  ( ). 

 
. 

 ( ) – Hydrodictyon . 33).  
,  

, 
-
-
 

 30–50 .  
, ,  

 3–4 , -
,  

,  
. 

,  
. 
-

, .  
 ( -

, 
 

)  
). ,  

,  -
, 
 

, -
-

, -

. 33.  
Hydrodictyon africanum ( )  H. 

reticulatum ( -B):  –  
 

;  –  
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 (  – )  
, .  

, ,  
 – . 

  (Hydrodictyon 
reticulatum),  

,  
, . 

 « »  
.  

 – Ankistrodesmus ( . 34). 
 ( ), 

,  
 
. 

,  
» . 

 2–8, 
 16 ,  

 
.  

,  
,  

. 
 – Monoraphidium 

. 35). -
, 
, 
. 

 2–16 ,  
 
 

.  
-

.  
, .  

. 
 – Coelastrum ( . 36).  

 8–32 (  128) . , , 
, ,  

. , 

. 34.  
 

Ankistrodesmus 

. 35.  
 

 
 

 
Monoraphidium 

arcuatum 
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:  – 
 – .  

 
,  

 
 

.  
 

.  
.  

. 
 – Desmodesmus ( . 

37). ,  
,  

. -
 « » 

 ( , , , , 
)  

.  
 

,  

.  
) . 

 
 «12/6».  

.  
 

,  
,  

.  « » ,  
. 

 
 – Chaetophorales 

, 
, ,  

 
.  

 (  4-  
)  

 (  «1/7»). .  

. 36.  
 Coelastrum 

microporum 

. 37.  
 Desmodesmus 

communis 
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,  
,  

. .  
, 

.  
. 

 
, . 

,  
 

 (Uronema)  (Stigeoclonium, Draparnaldia).  
 – Stigeoclonium . 38).  

 40 , ,  
 

.  – 
,  

 
 ( ), 

. 
, , 

 
 

,  
. 

, -  
, -

,  
.  

,  – 
-  

,  – 
 ( ). 

,  
. 

 
, 
, 

,  
, , .  
 – Draparnaldia . 39). -

, , -

. 38.  
 

Stigeoclonium sp. 
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:  ( , , -
),  (  « »)  

, .  
. , - , 

, .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 39.  Draparnaldia glomerata 
 

- ,  
,  ( ).  

, , 
, ,  

, , , 
.  

 
 – Trebouxiophyceae 

, , -
, -

, ,  
.  

 300 ,  200.  
,  

) ,  
 « » ,  

 (  «11/5»).  
, 
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 ( )  
 – .  

,  
. , . -

 – , . 
,  

,  
 

: 
Chlorellales, Trebouxiales  Prasiolales.  

 
 – Chlorellales 

-
.  

.  
, , . 

 
.  

. 
.  « »  

. ,  
. 

 – Chlorella . 40). ,  
 ( ) ,  

.  
 (2–8),  

.  – . 
 

 

. 40.  Chlorella vulgaris:  
A – ;  –  
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,  
 ( , ),  

, ,  
.  

 – Oocystis ( . 41).  
,  

.  
 (  3)  

.  2–16 ,  
. 

 

 
. 41.  

 Oocystis 
 

, 
. 

 
 – Streptophyta 

, , - , 
-  (  30 ), ,  

, , , 
, , 

 
, , .  

, ,  1400 .  –  
,  470 . 

.  3 . ,  
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 900 .  –  a 
 b ( )  ( -, -, -  

)  ( , , 
, , ) –  

. , , 
,  2–6-  

) .  
, .  – ,  

, . 
 ( ).  

 
,  

 (Chlorophyta)  Streptophyta.  
, , 

 
.  

 
 ( ), 

 « »  
,  

,  
.  

 – , -
, ,  – 

 ( ).  
 –  (  

).  (  
)  (  
)  (  

). 
»  

, . 
. -

 3 : Zygnemato-
phyceae, Charophyceae  Mesostigmatophyceae, -

,  (  
), ,  

. ,  
. 
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 – Zygnematophyceae 
,  

 
. , 

 
.  

,  10 000  
,  1100  

.  
,  

.  
 

,  
. , 

.  
 3-  –  (  – , 

,  – ), .  
, 

.  
,  

, .  
 ( ,  

, )  
.  1–4 .  

, ,  
. , . 

 
» , ,  

.  
 

-
. , -

, , 
,  2–4 

,  
: Desmidiales ( , ,  

 
 –  

: Closterium, Cosmarium, Gonatozygon, 
Micrasterias, Staurastrum)  Zygnematales (  

, : Cylindrocystis, Mesotaenium  
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,  
: Mougeotia, Spirogyra, Zygnema).  

 Desmidiales -
, ,  

, . 
 Zygnematales  

,  
». 

 
 Zygnematales. 

 
 - Zygnematales 

 (  1600 
,  –  200). , 

, ,  
. , ,  

.  
 ( )  

 ( ),  –  
 ( ).  

 
, , 

.  
 

.  
 

)  (  
).  

 
 (  
).  

, ,  
 
. 

,  
. , 

 (  
)  ( ) . 

 – Spirogyra . 42). , -
, . -
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.  
,  

 
. -

 ( )  
. ,  ( . 43).  

 

 
. 42.  Spirogyra 

 
. 43.  Spirogyra: 
 – ;  – ;  – ;  
 – ;  – ;  – ;  

1 – ; 2 – ; 3 – ; 4 –  
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 – Zygnema.  
. 

 2  
, ,  

 ( . 44). 
.  

. 
 

 

. 44.  Zygnema   
:  – ;  – ; 

 – . 
 

 Charophyceae  
,  (Chaetoshpaeridium  

Chlorokybus)  – (Klebsormidium  Raphidonema)  
 (Coleochaete)  

,  – 
 (Chara, Nitella ).  

 Charales ) 
 
 

.  
 «  

»  
» ,  

.  
 

 ( )  
(Charales), , . 
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.  
, )  ( , 

, 2- ,  – ),  
 –  (Charales). 

 
», . 

 
,  

 
.  

,  
,  

 Charales,  
 Charophyceae  4  – 

Chaetoshpaeridales, Chlorokybales, Klebsormidiales  Coleochaetales.  
   

-
 (  

, ,  
).  (  

)  Chaetosphaeridales, 
 Charales,  

. 
 

 –  Charales  Chara. 
 

 – Charales 
 (  20–30–100 ,  

150  1000 ), 
, 

;  
 

), . 
, 

 (  
).  Chara, Nitella, Tolypella, 

 « »,  
,  – , 5-  –  Chara  

 10-  – . 
,  

. 
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 ( )  
, .  

 
 

 ( ,  
).  

,  
, . 

 
 (  –  420 ).  
 – Chara ( .  45).   « »,   

:  
 – « » -

 – « » (  
), , -

. -
, ,  « » (  

 – Nitella).  
, .  

 « »  « »,  
, ,  – , 

 
.  

:  –  – . 
. 

 ( ),  
.  

, .  
,  

 – . 
 

,  – -
, ,  

. -
,  

.  100 /  
. 
, 

 – .  
,  

. 
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. 45.  Chara fragilis   

 –  
 

.  
 ( ).  

.  
 « », ,  o  –  

. 46).  
,  

 – .  
,  

,  
. ,  

.  
 ( ) – ,  

 ( . 46).  
, ,  

 8 . 
,  

 
.  

 ( )  6 
, , 
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1 – , 
2 – , 
3–  
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,  – .  
. 

. 
, ,  

. ,  
. 

 
,  –  ( . 72).  

,  
. 

, ,  
. .  

,  
 ( ).  

 ( , , , ).  
,  

. 
,  

 ( ).  
, ,  

, .  
,  .  
 ( ),  

. ,  
. , , , . 

 
 

,  
.  

: , . 
 — -

, . 
-

. , . 
.  

 – , , . 
 

 
.  

 – , -
. , .  
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 – ,  
.  

. 
.  

, , ,  
.  

 
 ( . 73):  

 
. 73. : 

1 – , 2– , 3 – , 4 – , 
5 – , 6 – , 

7 – , 8 – , 9 – , 10 – , 
11 – , 12 – , 13 –  

 
–  –  

, ,  –  
); 
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–  –  
 ( , , ); 

–  –  
 ( ); 

–  –  
 ( , , ); 

–  – ,  
 ( , );  

–  –   
–  ( , , ); 
–  –  1,5–2  

 ( , , ); 
–  –  

 ( , ); 
–  –  

 ( ); 
–  –  

 ( , ); 
–  –  

 ( , ); 
–  –  

 ( ); 
–  – ,  

 ( , , , ); 
–  –  

 ( , ); 
–  –  (  

— ); 
–  –  (  

, ); 
–  –  

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

,  ( ). 
:  ( -

, , , , );  –  
 ( , , );  — 

 ( , );  –  
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,  ( , , , , ); 
 –  ( ) . ( . 74). 

 , ,  
 ( . 76). 

: , , 
, . ( . 74).  

: 
–  –  ( , ); 
-  –  ¼ ; 
–  –  1/4  

:  ( ),  ( ), 
 ( ); 

–  –  1/4 : 
 ( ),  ( ); 

–  – -
, :  (  

),  ( , ),  
, ). 

 ,  
 – ,  – . 

-
,   ( ).  

 ( , , ). 
 –  

 
 ( , , , ). 

 – ,  
,  

 ( ). 
.  

 ( ),  
, .  

. , , 
, , . 

, -
,  

 ( )  ( ). 
.  

 ( , ), 
. 
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.  

.  
,  –   )  
, ,  

 ( . 74).  
 

. 74.  ( . ) 
 

 
:  –  3  
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),   .  
,  

, , -
,  

. -  ( . 75). 
 

 
. 75. : 

 – ,  – ,  – ,  
 – ,  – ,  – ,  

 – ,  – ,  –  
 

.  
 ( )  22  ( ).  

 2–5,  10–15 . 
. -

, ,  
. -

: , .  
, ,  

,  ( . 76). 
 

 
: 

 –  ( , , )  
; )  

.  
.  
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 – .  
, ,  

, . ,  
,  

. 
 

 
 

. 76. : 
1 – :  – ,  – ; 2 –  

:  – ,  – ; 3 – :  – ;  
4 – :  – ; 5 –  

; 6 – . 
 

 (Utricularia vulgaris L.)  
, , 
. ,  

, .  
,  

. 
,  

, . 
 – , , . 

, 
. 

, , 
.  

 ( )  ( ). 
 

4 
5 6 
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.  
 ( ). 

.  
 –  

, ,  
. , -  

 ( ). ,  
, , ,  

. K ,  
, , . 

.  
.  

, .  
 (  

), . 
,  

, .  
. 

, . ,  
. 

,  
. . 

, , 
. K , ,  

,  
. 

,  
.  

,  1 2  
 50–70 ,  – 250,  – 263,  – 623, 
 – 7 ( ).  

,  
, , , .  

. 
 
 

, .  
.  

 ( ) .  
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, ,  
, .  

.  
,  

.  
 

. ,  
.  

.  
 – 

.  2–7  
. , 

, .  
.  

, ,  
.  

,  
.  

.  
 

. .  
.  

, , ,  
.  

 90 . 
, , ,  

, , . K  
,  

. ,  
. . 

,  
. .  

. 
 ( )  

, . K  
 

 – . 
 

, .  
 

 (Camellia japonica L.)  77).  
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, .  
. , .  

, -
. .  

 
. ,  

. ,  
.  

,  
.  

. ,  
.  

.  
 

 
. 77. : 

1 – , 1  – ; 2 – ; 3 – ;  
 – , 3  – ; 4 – :  

 – , 4  – ; 4  – ; 5 – ;  
6 – ; 7 –  ;  

8 – . 
 

 
. ,  

.  
 

.  

1 

2 

3 

4 
 

 

  

6 
7 

7 6 

 

 

 

8 

5 



 217

 (Nymphaea alba L.).  
, .  

,  
. 

.  
, ,  

,  
.  

, 
.  

.  
,  

.  
,  – , 

, .  
, ,  

 
.  

, , 
.  

.  
 – , .  

 
 (Nuphar luteum (L.) Smith.).  

. ,  
, ,  

, .  
.  

, .  
 

.  
. .  

 
.  

, .  
 

, . 
,  

, . 
,  

.  
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.  
.  

, .  
,  

. 
 

 
. 78.  

 – ,  – ,  –  
, 1 – , 2 – ,  

3 – , 4 – , 7 – , 8 –  
. 9 – . 

 
  (Iris pseudacorus L.).  

 (  79).  
,  

, .  
,  

.  
, .  

 
,  

, .  
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, 
. , ,  

.  
.  

,  
. . 

c ,  
. . 

,  
, ,  

,  
. .  

 
. 79.   

1) ; 2) ; 3) ; 4) ;  
5) ; 6) ; 7) ; 8)  

 
, 

, .  

2 

2 3 

4 
5

6 

8 
7 
6 
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.  
. ,  

. 
, ,  

.  
,  

.  
 

. 
. 

  
 : 

, , .  
 

,  
 
 

,  
. 

 
 

 – -
-

,  
,  

.  
.  

-
 – . 

 
, , 

 ( , ),  
)  ( ) ( . 

80, 81). 
 – -

, . -
, -

 ( , ). 
,  –  

,  
,  

. 80. : 
1 – ; 2 –  

; 3 – : 
 –  – , 
 – ,  – , 

 – ,  – ; 
4 – ; 

5 – ; 
6 – ; 
7 – ; 

8–9 – : 
 – ,  –  ( ), 

 – ,  –  
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. ,  
, , . 

, , 
. ,  – 

, . 
 – . 

, , 
,  – 

,  ( , 
, , , , ). 

 
,  

. .  
-
-

. -
 ( ),  

, -
,  

.  
, , 

, – .  
,  

, ,  
 ( , ). 

-
.  

,  
 

.  
 

,  – 
.  

.  
 

,  
 

, .  
.  

)  
,  

. 81. : 
1– ; 2–3 –  

; 
4 –  

; 
5 – ; 

6 – : 
 

 –  
,  – ,  – , 

 – ; 7 – :  
 – ,  – ,  

 – ,  –  
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 – . :  
),  ( ),  ( ),  
),  ( ). -
,  ( , ).  

, , 
.  

,  (  
 – , ) ,  

 (  – 
). , 

 ( , ). 
 ( ) .  

, ,  
. , ,  

. .  
 ( , , ),  

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

 ( )  ( ). 
 

. .  
,  

 ( ),  
 ( . 82).  – 

.  
.  

, -
. 
 

.  
.  

, 
.  

 ( ).  
. . 

.  
:  

. :  
.  

.  

. 82. : 
1 – , 2 –  

,  – , 
4 – , 

5 –  6 –  
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,  
, .  

. ,  
 ( ), ,  

 ( ). 
, . 

 ( ),  
. 

: , . ,  
-

,  ( ).  
, -

, -
 ( ). -

 
 ( ). 

,  
,  ( ). 

, 
, .  

 
. 

. 
-

. -
 ( . 83). 

 
.  

 –   
.  

. 
, ,  

. :  . 
,  -

, -
.  

. 
 ( , ) . 

 – ,  
 ( . 86).  

. 

. 83. : 
1 – , 2 –  

, 3 –  
, 4 – , 

5 – , 
6 – , 
7 –  

 



 224

 – ,  
 ( , , ). 

 
. 84. : 

 –  ( ): 1 – , 2 – , 3 – ,  
4 – , 5 – , 6 – , 7 – ;  –  

): 8 – , 9 – , 10 – ;  –  
): 11 – , 12 – , 13 – , 14 – . 

 
 – ,  

 ( ). 
 – ,  

 ( , , ). 



 225

 – , , 
 

, , , ). 
 – ,  

 
 ( , ). 

 – ,  
 ( ). 

 – ,  
 ( , ). 

 –  ,   
, , .  

. 
,  

,  
, , , , ) ( . 84). 

,  
 ( , , ). 

 – ,  
 – .  

,  
 –  ( , , , ). 

,   
 ( . 84). 

 – , ,  
,  

.  
,  ( , , ).  

 
 ( ). 

 – ,  
,  

,  ( ). 
 – , ,  

, ,  
 ( ). 

 
 

 
.  

 ( ), , . 
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.  (1901). 
 

 ( )  
 ( ),    , 

, , . 
 ( )  

. .  (1907),  
.  (1912) .  (1915). 

,    
 ,  

 – ,  
, .  

 –  
.   

 
 ). 

,  
(1930), , 

 
 –  

 .  
) ,  

, , ) . 
. 

 
 

, ,           
 

, .  
,  ( . 82).  

 
.  

 .  
 –  

,  
.  

,  –  
),  ( ). 

.  
 ( ) , . 

 . 
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 , .  
, , . 

,  
-, - . 

 – ,  
), , . 

 
 .  

 
,   ( ) . 

   .  
 – . 

 
 

 
 

 ( ) .  
,  

.  ( ) 
,  ( ),  

). 
 ( )  –  

.  – ,  
. 

 – ,  
, .  

, .   
 –  ( ),  

  .  
. -, 

-  ,   –  -,  -   
. 

.   
,  

,  
, .  

, . ,  
, .  

, , 
 – . , 

. 
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,  
 

.  
.   

:  ( )  ( ),  
. 85). , 

 –  ( ).  
, , 

 ,  
 – . 

 ( ),  
. ,  

,   (  
)   (  ).  

,  
  ( ). 
,  

. ,  
, , 
  ( ). ,  

,   
,   ( ). 

, ,  
,   

). ,  ,  
 , , 

  ( ).  
, . ,  

,   
 ,  

. 
 ( )  

, : 
 )   

). 
  

)  . ,  
, .  

 – ,  –  
 , . 
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 ( ) 
 

 .  (80%)  
,  

.  
, .  

,  
.  

. 
 

;  
  

, ,  –  
.  

.  
  ( ), 

, ,  – 
.   

 ( . 85).  
 .  

  
. 

 
.  

.  
,  –  

,  .  
.  
 , , 

, . 
  

,  .   
 

, . 
 

 
 

 –  
. :  

  ( ). 
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. 85.  

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

, 10 –  
 

  
,  . 

: , .  
 .  

, ,  
.  

 ( ) ,  
,  

 ( ). 
,  

,   ( ).  
. 

 
 

 
)  ( ) .  

:  (  
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),  ( ),  (  
). 

  –  ( )  
 ( ). 

,  
, , .  

, ,  
.  

 
. 

 
,  

 75% , -
 –  

. , 
 ( ) , , 

, . 
,   –   

.  
, , 

. 
 ( ) –  

,   
 .  

  –  
 ( , ),   – 

 ( , , ). 
 

, . 
 ( ) – ( -

 , , , 
).   

,  – ,  
.  

  ,   
 –  , . 

 , ) – 
 

 , , ). 
 , , , ,   

, ,  
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, .  
,  . 

 
 – ,   

, ,  ( . . , 1931),  
 ( . . . . , 1984),  –  

, , , K  ( . . , 
1930, 1934), , , K , , , 

 ( . . . . , 1984), ,   
 – , , ,  ( . 

. . . , 1984). 
, ,  

 
. 

 
 

 
. -

. 
,  

 
, .  

 
 ( ). 

 
 ( ).  

.   
,  

,   – , 
. 

  
  –  

. -
, . .  

 
, , . K  

, . 
,  1898 -

. . ,  -
,  

, -
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.   , 
 .  

,  
 – ,  

 .  
 – .  . 

,   
,  

,  .   
,  –  

. 
 

 
 

, 
.  

 –  ( ),  
)   ( ). 

 
, .  

,  
, .  

.  , 
, ,  . 

,  
.  

,  , , , 
. 

 –  
:  ( )  

).   
 

; ,  
.   

. .  
 . 

 
 

,  
,  

,  – . 
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 , , . 
 ,  

 ( ).  
 

. 
 

. .  
 

 - ,  
.  

,  
,   ( ). 
, ,  

,  .  
,  

. 
 , 

, , .  
 ( ),  (  – 

, ),  
 ( ).  

,  
. 

 
 

 ( ) 
 – .  

,  
. 

 
. ,  

.  
, .  

, 
 

. 
 

.  .  
 ( , ) 

 ,  
 ( , , ) – . 



 235

 
.  

 – ,  
,  – ,  

.  
,  

,  
, . 

-
, , -

-
, . 

 
 

 
,  

. 
,  

 , )  
 ( ). , 

, , , 
, , , , .  

, . 
 

, .  
, .  

, ,  
 . ,  

 . , , 
 . 

 .   
, , , .  

 
; ,  

 . 
 

 
 ( . 86): 

–  –   
,  

 . : 
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.  , 
.  , 

, , , .; 
–  – : 

, .  
: 

, , .  
,  – , 

, ; 
–  –  

,  
 .  

 , , ; 
 

 
. 86. : 

 – ,  – ,  –  
,  – ;  

1 – , 2 – , 3 – , 4 – , 5 –   
 

–  –  
,  , .  

 , . 
,  

 ( , , ),  
. ,  

,   ( ),  ( ),  
, , ),  ( , ) . 

 
. -

4 
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. -
,  

 ( , , )  
 ( , , , ), 

.  
, . 

, , . 
 

,  ( , ). 
 ( , , )  

. 
 

 – .  
, . 

 – 
.  

. 
 

 
 – ,  

, . 
. , ,  

.  ,   
,  . 

 . -
:  – ,  ,  – -

,  ,  – ,  . 
, , , . 

: , -
 ( ) – . . 

, , 
. 

.  
  . ,  

 15 %,  15–95 %, 
. 

  .  
,  ( , 

). , ,  
,  

, , , , ).  
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,  
 ( , , ).  

, . 
. -

  ,  . 
. , , 

.  
,  .  

 – , . 
, . 

 ( . 87): 
 – ,  

.  ( ).  
 ( , , ). 

 – , -
.  ( )  

,  ( , ). 
 

 
 

 – ,  
. . 

.  
, .  

.  
, , , , ). 

 – , ,  
 3/4  ( ). 

 – -, ,  – 
. : 

 ( ),  ( ),  ( ),  ( ). 
 ( . 88). 

 

. 87.  
: 

1 – , 
2 – , 

 – , 4 – , 
5 – , 

6 – , 
7 – . 

 



 239

 
 

 – ,  
. ,  

,  ( , ). 
 – ,  

,  
. . 

 – ,  
.  

 ( ). ,  
,  ( ). 

 – , ,  
, , ). 

 – ,  
. , ,  

,  ( )  ( ). 
.  95  %  

.  ( . 89): 
 

 
 

 – ,  
. : , 

; , ;  – , 

. 88.  
: 

1 – , 2 –  
,  – , 

4 – . 
5 – , 
6 –  

 

. 89. : 
1 – : 

 – ,  – ,  
– ,  – , 

2 – , 
3 – , 

4 – , 
5 – . 
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, .  — 
. ,  

, . 
 – , -  

,  –  ( , , ). 
. 

 – ,  
. ,  — ,  

, ,  ( , ). 
 – ,  

. , 
 ( )  ( ). 

. 
, . ,  
, . 

.  – ,  
,  

 ( , ). 
 – ,  

 
). 

 – ,  
 

). 
.  –  

,  
 ( , ). 

 – ,  
,  

 ( ). 
 – ,  

. 
 ( ),  ( , 

),  ( ). 
 – , ,  

 ( ). ,  
. 

 
 

1. .  
2.  ( )? 
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3. ? 
4. . 
5.  

. 
6. . 
7. . 
8. . 
9. . 
10. . 
11. . 
12. . 
13. . 
14. . 
15. . 
16. . 
17. . 
18. . 
19. . 
20. . 
21. . 
22. ? 
23. ? 
24. .  
25. ? 
26. . 
27. ? 
28. ? 
29. ? 
30. . 
31. ? 
32. ? 
33. . 
34. . 
35. . 
36. . 
37. . 
38. . 
39. ? 
40. ? 
41. ? 
42. ? 
43. . 
44. . 
45. . 
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IX.  
 

 – , , , 
,  

 
 –  ( )  

). 
 

.  ,  ,  ,   
.  

.  
, , -

, , , -
,  

. 
 

. 
 –  

 – . .  
– .  

,  
, . 

 – .  
.  

:  –  –  
.  

,  – .  
,  

,  
.  

. 
 

 – .  
.  

,  
 ( ) – .  

,  
. 

 - ,  – 
 ( )  ( ).  
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. 

 
, .  

 
.  

: , -
, , , ,  

. 
 

,  (Rhyniophyta) 
 – .  

,  
 

. , , . 
, . 

 
 – , 

 – , -
. . 

, .  
 ( ). 

,  4–5  
. . 

, .  
 :  

. : , , , 
, .  

, . 
,  

,  
, , . 

, , 
, , . 

 
 (Bryophyta) 

 – ,  
.  

. 
,  

 – , .  
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. .  
. 

 – 
.  ( ),  

)  ( - ).  
.  

. ,  
. 

,  
, .  

.  
,  

.  
.  

 ( ) , .  
, . 

 25 .  
, , , . 

: , 
.  

. 
 

 (Hepaticopsida, Marchantiopsida) 
, -

 ( )  ( ) .  
, .  

 – .  
 

, . 
:  

(Marchantiidae)  (Jungermanniidae).  
. 

 
 (Ricciaceae)  

 
 1–3 . 

,  
 ( , ) .  

. 
, .  

.  
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, .  
. 

:  
(Riccia glauca)  (R. fluitans) – . 90, 91. 

 – . -
, ,  (  5 

),  (  1 ), , .  
, . 

, ,  
. .  

, , .  
,  

. 
 (Ricciocarpus natans) –  

 1  
 

. ,  
 1 ,  ( . 92).  

 (  2 ), . 
.  

 – . 

 
.90.               . 91.     . 92.  
 

,  (Bryopsida) 
 – ,  

: , 
. ,  

.  
, . ,  
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. , 
.  

14 . : , . 
. 

 
 (Sphagn dae).  

 (Sphagnales),  
 (Sphagnaceae),  (Sphagnum)  300 . 

, 
. ,  

, ,  
 – . ,  

:  – ,  
– , .  

 ( ),  
. .  

,  
. ,  

.  
 

 30 . ,  
, ,  

.  
,  – . 

- .  
, ,  

.  
. ,  

. , -
. ,  

. . 
. . 

 ( , 
). 

. -
:  (Sphagnum 

cuspidatum), .  (S. centrale), .  (S. compactum), . 
 (S. fallax), .  (S. fuscum), .  (S. fimbriatum), 

.   (S. nemoreum), .  (S. obtusum),  .   (S. 
palustre), .  (S. magellanicum) – . 93, 94.  
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        .93.        .94.  
 

 (S. nemoreum) -  
, , , ,  

, . 
 3 – 5 .  2 , -

, .  
. . -

, , . 
 (S. magellanicum) – ,  

, -
, .  4 .  

.  2,5 , , 
, .  2-  

, , . 
. . 

 
.  

1 .  (  60%)  (1–6%),  
,  

, 
, , . 

,  
 

. 
 (S. apiculatum, S. contortum, S. platyphylum, 

S. riparium)  (  
).  
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,  (Bryidae).  
-

 .  
, . 

, ,  
, .  
, .  (  

) .  
, , ,  

 – . 
 

 – ,  
. 

. , -
,  

.  
.  

,  
.  1–2  

. ,  
 

. . 
,  

,  
.  

. .  
 

. , ,  
 – . 

, , .  - 
, .  

 ( ) , . 
, . 

. ,  
, . 

-
, . -
, .  

 ( )  ( ).  
,  

, . 
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.  
, ,  

. 
 14 ,  

 500 . .  
 

 (Cinclidotaceae)  
 10 . 

 (Cinclidotus fontinaloides) , 
, 3-10 . , 

, . . 
, , , , 
. .  

. 
 

 (Bartramiaceae) 
 400 . 
 (Philonotis fontana) 

– , , -
,  

 ( . 95).  
3–10 .  

,  
, 
. 

.  
, ,  

, , , ,  
. 

 
 (Fontin laceae)  

 70. 
 (Fontinalis hypnoides) –  

 20 . , -  
,  – ,  –  

. , , .  
, . -

. . 
 (F. antipyretica) , 

, - . -
, , .  

.95.  
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 2 .  
, , , , . 

 
 (Amblystegiaceae) 

 250 . -
 (Cratoneurum), 

 (Campylium),   (Leptodictyum),  
(Hygroamblystegium),   (Drepanocladus),  
(Hygrohypnum),  (Calliergon),  (Scorpidium). 

-, - ,  
.  

, .  
, , , . 

. -
, . 

. . 
 (Hygroamblystegium fluviatile) – -

- ,  
.  

, . , - 
, , ,  

. , . . 
 ( ). 

 (Drepanocladus) – , -  
, , 

, , , 
.  

, .  
, , 

-, -, - -
, , . -

, . -
.  

 (D. aduncus) – . 96,  
 (D. vernicosus),  (D. 

fluitans). . 
 

 (Brachyteciaceae) 
-, - ,  

. , -
, . , , 

.96. 
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, , . -
. , 

, , -
. . . 

 500 ,  
,  (Brachytecium rivulare), 

 (Rhynchostegium riparioides). 
 

 
 

:  ( , ),  ( ), 
 ( , )  ( ). 

. 
 

.  
 (  100 ) .  

 
.  

, , . 
, , ,  

. 
 

, -
.  ( ) 

.  
,  

.  
: , , 

, ,  ( ), . 
 
 

.  
. . 

,  
, . 

.  
 
 

, , , , . 
. , 

, , , , , , 
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, ,  
. 

 
 (Lycopodiophyta) 

 – ,  
, . 

 –  
, ,  

. .  
.  

 ( ). , 
, ,  

.  
, , ,  

 – . 
 (  30  

) , , ,  
.  

 
 – , . ,  1–2 . 

 ( )  
, .  

, , 
. 

 
 ( )  

 ( ), ,  
.  

, ,  
 0,2  2 . ,  

, .  
.  

.  1–15 . 
, , 

, . 
 

. .  
. 

 
.  

. . 



 253

 1300  
:  (Lycopodiopsida)  

(Isoëtopsida).   9  ,   
 (Isoëta lacustris) .  

 
 (Isoëtopsida) 

 (  800 -
), : ,  (Selaginellales), 

 (Lepidodendrales)  (Isoëtales). 
 (Isoëtales) –  

,  ( ).  
, . .  

.  
(Isoëtaceae)  (Isoëtas),  70 .  

 (Isoëtas lacustris),  
  

 (Isoëta lacustris) –  
 5–20  ( .97). , ,  

. -
,  –  

, ,  
. ,  

.  
 

,  – -
.  

: , 
 – ,  – 

.  
,  

, -
, .  

,  
. ,  

, ,  
. 

 
. . 

 
,  

, . 

. 97.  
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, ,  
. .  

 
 (Equisetophyta) 

 – ,  
; . 

 
, , . 

. 
, , ,  

, .  
, .  

.  
, . 

, . 
, ,  

.  
, .  

,  
, .  

,  
. , , 

, . 
, , . 

.  
:  

; ,  
; , . 

. 
 5-10 ,  

. 
, , ,  

.  
, ,  – , 

.  
, .  

,  – . 
,  

. 
,  

. 
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 –  1  
: ,  

 – . .  
. . 

. 
. 

,  
.  

, .  
.  

:  (Hyeniopsida), 
 (Sphaenophyllopsida),  (Equisetopsida). 

 
 (Equisetopsida) 

:  
(Calamitales)  (Equisetales).  

 (Equisetaceae)  
 (Equisetum),  30 .  9 

.  
 

. 
 (Equisetum 

fluviatile) – ,  
 30–150  . 98). 

 
: E. limosum  E. heleocharis. 

, -
,  8 ,   9–30   

, -
. , -

,  
, ,  – , , 
 – , . -

, ,  
.  

 
, , , 

, .  – 
.  

, , 
. . 

. 98.  
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 (E. palustre) –  ( . 99) 
 15–50 ,  3 , ,  4–12  

,  
, .  

, , . 
, ,  

,  
. ,  

, , .  
 – . 

 
.  

.  
. 
 
 

,  « »  « ». 
. 

 
 (Polypodiophyta) 

 – ,  
, .  

 
, , ,  

, ,  
, , . 

,  
, . 

,  
, .  

.  
. 

,  
– .  – ,  

. . 
. 

 
 

.  12 000 
, .  

:  

. 99.  
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 1 –  (Aneurophytopsida) 
 2 –  (Archaeopteridopsida) 
 3 –  (Cladoxylopsida) 
 4 –  (Zygopteridopsida) 
 5 – ,  (Ophioglossopsida) 
 6 –  (Marattiopsida) 
 7 – ,  (Polypodiopsida) 

 – .  
, . 

 
, . 

 
 (Pol podsopsida) 
 (Marsileidae).  –  

, .  – 
.  

. 
.  

 
 –  

.  
64 ,  –  

.  
, ,  

,  
 – .  

,  
,  

.  
 

, , 
.  

. 
  

(Marsileales),  (Marsileaceae)  – 
 (Marsilea),  (Pilularia)   (Regnellidium). 

. 
 (Marsilea quadrifolia) –  

 20 ,  
 ( . 100).  

 (  15 ) ,  

. 100.  
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,  
. . 

, , ,  
 2–3 .  

 ( . ),  ( ),  
 ( .),  

.  
. .  

.  
 Nymphula icciusalis. 

 (M. crenata) – . 
 (Pilularia 

globulifera) – , -
 ( . 101). -

 10 ,  1  –  
. -

-
,  1–10  

 0,2–0,5 ,  
. , 

,  3 , 
. 

-
,  

 
. . 

 
 
 

 (Salviniidae).  
 (Salviniaales), 

 (Salviniaceae)  (Azollaceae). 
 (Salv niaceae).  – , -

, , , ,  
, . 

 
. .  

,  
, ,  

, .  
) . 

. 101.  
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. 
,  

. -
,  32–64 .  

. , 
,  

. , 
.  

,  
,  

. 
 

.  
. . 

 -  (Salvinia 
natans) ( . 102).  

 20 .  
, , 

, .  
.  

,  
,  

.  
 

.  
, .  

 (Salvin a 
ariculata) – .  

 (Azollaceae).  
 (Azolla).  

 
 25  . 

103).  
,  

 
,  

 
.  

– ,  
. -

. . 

. 102.  
 

. 103.  
 



 260

.  
. -
, .  

,  
. . 

:  
 ( . 103) (Azola filiculoides)  (A. 

caroliniana). 
 

 
1. ? 
2. ? 
3. ? 
4. ? 
5. ? 
6. . 
7. . 
8. ? 
9. ? 
10. ? 
11. . 
12. ? 
13. ? 
14. . 
15. ? 
16. ? 
17. ? 
18. ? 
19.  

)? 
20. ?  
21. . 
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X.  
 

 – ,  
.  

,  
, . 

.  
, .  

, , , 
 – .  

,  
, .  

,  
.  – , . -

 – . -
. -

. 
, ,  
. :  

;  
; . 

, , , 
,  –  

, ,  
. ,  

.  
:  (Pinophyta)  

 (Magnoliophyta) . 
 

 (Pinophyta) 
 – ,  

. 
, -

,  
, , . 

.  – , 
 ( ) .  

.  
, , , 

. 
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: , , 
, , , . 

 800.  
. 

 
 (Magnoliophyta) 

 250 . -
: . 

,  (Magnoliopsida, Dicotyledones) 
: , , 

, , ,  , , . 
, : -

, , .  
 ( ),  –  

. , ,  
 ( ) .  

, :  
, , , , 

.  (  
). , 

, . .  
. – , 

–, ,  ( ) – . 
 
. 

, 429 ,  10 000  
190000 . 
 

 (Magnoliidae) 
, , ,  

: , ,  
 

, ; , 
, ,  – ;  – –,  

. 
 16 ,  – ,  

,  –  (  
,  

).  
, ,  

 –  ( . introductio – ). 
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 (Nymphaeales) 
-
-

. , , , -
. . .  

,  2–35 ,  
, -

, -
.  –  

. . 
,  – . 

 
 (Nymphaeaceae) 

 
. , , , , 

, ;  
.  

. 
,  

. , ,  
, .  

,  
. , , , 

, . ,  
. , 

. , , 
.  (5–35)  

),  ( ), 
, .  – * 3–6 G( ). 

 – , ,  
, . , 

,  
.  

, . 
, , .  

, , , 
, . ,  

. , , ,  
.  

, . , 
.  
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. ,  
, , , , 

. , 
, . , ,  – 
. 

 
, , , , ,  

. ,  
,  

. 
 – , .  8  80 

, , .  
. 

 (Nymphaea alba L.). -
, , , 

, , . ( . 104). -
, -

, . : -
,  

, ,  
. 

. -
, , -

,  10–30 
 (  100–150 )  

.  
,  

, .  
 

, . 
, , .  

. 
 (  12–20 ), , , 

,  (  150 ), , 
, . ,  10–15 .  

, ,  
,  

. , , ,  
,  

. .  
.  

. 104  
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, . .  12–20-  
. ,  

, , 16–22- . 
.  

,  4–5 .  
, .  – 

4 G( ).  – , , 
,  3–4 , .  

.  1060 . 
, , , ,  

, . , . 
 – .  

.  
 

. . 
, , 

, ,  100–150 ,  
, , , , , 

. 
, , , , 

, .  
,  

, , , ,  (  
), , , .  

50%  .   
, ,  

. . 
,  (  2%),  

, , , ,  
.;  – ;  – 

, , ;  – 
 (  47%), . , , 

, .  
;  –  

. 
: 1–2 . .  

250  6/10 ,  1 , .  
. 

:  
, , . 

. 
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 (Nymphaea candida C. Presl.). -
, , , , , .  

,  100 . , 
 8–16 ,  

 (50–100 ).  
, , ,  

. . 
, .  

. , , 
, . 

, , , ,  8–12 . 
; -

, . ,  (15–25),  
. ,  

, ,  – .  
, . ,  

.  6–20 – (  8–15) – ,  
, , ,  

,  
.  

, ,  
. : 

, , , ,  
, .  
.  – * 4 G( ).  
.  7  17 . 

.  – 
,  

. .  
 440 . , ,  

.  – .  
 

. .  
.  

, , , , ,  
, .  

 50–100 (150) .   
 

,  
.  

. .  



 267

,  
, , . 

, , , , , 
, . ,  

, . 
.  

,  
. ,  

, .  
,  

. .  
 (Nuphar lutea (L.) Smith).  

, , , , , . 
, ,  400 

,  – 10 . ,  
;  

)  ( ).  
:  

. , , 
, , ,  

, ; , , 
. , . 

,  
.  

. ,  
, , , .  

, , , ,  4,0–4,5 , 
, , , ,  

. , . -
 – , , , -

, , .  
, , . 

 (  15–20). .  
, . , . 

,  10–20 
, .  

. . 
 – * 5 G( ).  

). .  
 3–5 .  

, . .  – 



 268

, ,  
, , ,  – , 

 4–7 ,  3,5–4,5 .  
.  –  280 . -

, , , 
 3–7 ,  2–4 .  –  

.  
. . 

: var.Iuteum – 
 var. urceolatum –  

, : f. terrestre (  
, , )  f. 

demersa ( , , , 
; ). 

,  50–200 , 
. , ,  

.  
 

, . ,  
, .  

–,  
. ,  (  

), , .  
, , , 

, , , , , 
,  ( , ), , , 

.  
, , , 

. 
 

. ,  
,  

.  
 

.  
.  

, .  
 

 (Ceratophyllales) 
.  

, , -



 269

. . , 
. .  – .  

 – . 
 

 (Ceratophyllaceae) 
, , . 

.   
,  

,  
. -

, , , , ,  
. , 

.  
, .  

, ,  
.  

, . 
,  

.  
. 
 

,  
 

, . 
, , , , ,  

.  
; .  

, :  12 (8–15) 
,  – , 

. , ,  
, .  10–16 

(5–27), , ;  
. , -

, , -
. . , 

, .  
, . 

:  – *P8–15 5–27,  – *P9–10G1.  – 
.  

.  
, . .  



 270

,  
 9 . ,  

. , 
,  

. 
, ,  10 , 

, .  
.  

,  
.   

. . 
. 

, ; , 
, ,  

.  
 (Ceratophyllum tanaticum Sapjeg.).  

,  30–100 , , , , . 
. , , , 

. ,  1,0–1,5 , 
 ( ) ,  

 8–15 , .  
, .  – , 

 3–5 , , , ,  
. .  

,  
, , 

.  
, , . ,  

, .  (  
, . . . ;  

, , .  « »)  
, . . , . ; ).  

 (Ceratophyllum submersum Cham.). 
,  20–30 (100) , , , , 

. . , -
.  ( ), 

 ( ) ,  2–3 , -
, , , . 

, .  – ,  
. . –

. . 
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. 105. . 

,  
. 
 (Ceratophyllum platyacanthum Cham.). -

,  30–100 , , , , . 
. ,  

. , ,  1,5–
2,0 , -, . 

, .  – , 
 4–5 , , , 

,  
. . 

, ,  
 ( ),  ( , ). 

 (Ceratophyllum demersum L.).  
,  20–100 , , , , 

,  ( . 
105). ,  

-
 
, 
 

.  
,  

, .  
, , -

 1,5–2,0 ,  
 

, -
-, , -

-
,  

. 
-
 

 1,0–1,5 (2,5) .  
, . 

,  
.  
, ,  

. . .  
,  



 272

.  –  
. ,  

,  5 : ,  
,  

. . . 
 ( )  

.  
 – ,  2–2,5  

, , 
. . 

 ( , ), 
, , , ,  

, , , , ,  
),  ( ),  ( ,  

, ), .  
,  

 (20) 50–100 (250) . 
.  

 
 (Nelumbonales) 

 
. , , 

, , . , 
 (22–30), ,  

. , ,  
. ,  

, . 
, ,  

 
.   –  * 2 G .  –  ,   

.  
. , , .  

 
 (Nelumbonaceae) 

.  
:  – ,  – , , 

, , , 
 – , ,  

.  
,  

.  
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,  
.  

, . 
, , . 

,  ,  -
, , , . 

,  
.  

, .  – . 
 –  (22—30),  

.  – ; , 
, ,  

. 
, .  

, .  
 

. , 
 

. 
, ,  

. 
, 
 

, . 
. , 

,  
,  

. 
, ,  

 (  20° )  
, , ,  (  

). . 
 (Nelumbium nucifera Gaertn.). 

,  1 ,  ( . 106). -
, , . , -

, ,  50 , -
.  ( ) , ,  – 

 30 , ; , . 
, ,  20–25 ,  

,  
. , ,  



 274

. .  – 
,  

 (  25),  1,5 ,  
.  

,  
,  

 
,  

, 
, 

, -
,  

, ,  
 

,  
 ( -

), . 
 –  

. -
.  

, , , , .  
,  

, . 
, , ,  

, , ,  
. , . 

 
, .  

, .  
 

.  
,  

.  
 (  50%), , 

.  
 

,  3000 . .  
 

.  
: , 

,  – ,  

. 106.  

 



 275

.  
, .  

;  
, ,  

.  
.  

, . 
 –  ( -

, , .),  ( , 
),  ( ), , , 

, . . 
,  

, ,  
.  

,  
.  

,  
 

. . 
 – .  
 

 (Ranunculidae) 
,  

 
 ( ); 

.  
, , , . 

. 
 

, . , 12  
 3 000 . ,  

, 38 ,  180 . 
 

 (Ranunculales) 
, ,  

. , ,  
, .  

,  – ; ,  – -
, ; , -

; , -
.  ,  ,  -
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,  
.  

, . -
.  – , , .  

,  
. , . 
 

 (Ranunculaceae) 
, , , , , . 

. -  
, ;  – ,  

– . , ,  
,  

.  
, . 

, .  
, , ,  

. .  
, ,  

. ,  – 
. -

, . , -
;  

 (  – ). , 
, . . 

.  – 
, .  

, ,  
.  

 
.  

 
, ,  

.  
,  66  2 000 , 

.  – 
25 ,  140 .  

, , . 
, .  

 (Caltha palustris L.). , 
, , ,  15–50  . 107). -
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, , -
.  -

, , , -
. , 

, , , 
,  – ,  – 

.  
 

,  10–12 . 
, , -

 2,5–3 ,  
. , -

, -
, ,  

,  15–
22 . ,  
– ,  5–12 

.  – *P5 G5–

12.  – ,  5–12 
.  

, , ,  1–
1,5 .  – . . 

, , ,  
, .  

,  ( , 
). , , 

, , . 
 (Batrachium aquatile (L.) Dumort). 

, , , .  
,  10 .  50–

100 ,  2 . ,  5–10 
, . :  

, ,  
, -, -, –, 

. , .  
,  1–1,5 , .  

 6–10 , , . 
, ,  –  

,  30–35 .  
, .  – 

*K5C5 G .  – ,  2 , 

. 107.  
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 1,4 .  – .  
.  

 ( , ), 
. 

,  50–100 
, .  

.  
 (Batrachium trichophyllum (Chaix) 

Bosch). ,  
 ( . 108). , , . 

, .  30–80 
(100) ,  –  10 . . , 

, , ,  
. ,  

, . , 
. , , .  

 

                                           
. 108.       . 109.  

 
,  

. .  3,5–5,5 ,  
. .  25–30, 

.  –  15–35 (40) 
,  1,5 , 

 1 . .  
 – *K5C5 G . .  

 ( –
). .  

, , ,  
 40–200 . .  



 279

 (Batrachium carinatum Schur.). 
 ( . 109). , ,  

 50 . , , -  
, .  

.  
. ,  1,8 .  – *K5 C5 G . 

. . 
, , , 

, .  
 (Batrachium rionii (Lagger) Nym.).  

, , . , 
. , ,  15–60 . 

. , ,  
,  2–3 , , –

, , 
. 

. ,  
3–4,5 . .  6–16,  (50–
80),  1–1,2 , .  – *K5 C5 G . 

 – . . 
. 

, ,  
, .  

.  
 (Batrachium 

foeniculaceum (Gilib.) V. Krecz., Ranunculus circinatum Sibth.).  
, , , .  

, . ,  20–100 (  200)  
 4–6 (10) . . , 

, ,  1–2,5 , , , 
,  

, ,  
. .  

,  
. , .  

, .  6–10 ,  
.  (15–21). . 

 – , .  – *K5 C5 G .  
.  – ,  20–

30  ( ),  2 ,  – 1,2 .  
. 



 280

.  
. 

, .  
 (Batrachium fluitans (Lam.) Wimm.). 

.  9–16 ,  
. .  – 

.  – *K5 C5 G .  
.  

. 
 (Batrachium divaricatum (Schrank) 

Schur). , .  
 3–4 , , , ,  

, .  
. .  1 

,  9–13.  – *K5 C5 9–13G . . 
 

.  
 (Batrachium kauffmannii (Clerc) V. 

Krecz.). . 
 7–10 , , ,  –  

,  
. . 

 1,2–1,5 . 
 10–12. .  – *K5C5 10–12G . 

. 
.  

 (Ranunculus) – , 
 600 ,  40  (  

, , , , ). 
, ,  

,  
,  

. , ,  
,  

. .  – * 5 5 G . 
 – .  

 
,  (  

, ).  
 (Ranunculus polyphyllus Waldst  et  Kit.  ex  

Willd.). , -
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 (30) 50–100 ; , , .  
:  –  

;  
. , 

,  5–60 .  (  
4–6 ) . , ,  

, ,  
, .  

, .  
, 

, ,  5 . ,  
, .  

.  – ,  
, . , 

. . . 
, , , .  

, ,  
.  

 (Ranunculus flammula L.). , 
 10–40 ; , , , ,  

. 110). , . , , 
. , - 

, ,  2–6 ,  5–
12 .  

,  5  
. , , 

,  3–6 .  – . –
. . 

 
. 

 (  
),  (  

, ), . 
 (Ranunculus lingua L.).  

,  50–100 ; , , , 
, , , , , ,  

. 111). , ,  15–80 
; . 

, . -
, , . . 

, , ,   
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. 110.          . 111.  

 
 8–12  1,0–1,5 .  

. ,  3–
4 , ,  2–3 , . 

, , , , -
 – , . , -

, , .  – , , 
. .  

. 
, ,  

, .  
, , -

,  
.  

. 
, , .  

.  
 (Ranunculus reptans L.).  

,  10–30  . 112). ,  
, . , , ,  

), . , 
. ,  1–

1,5 . .  
, , .  

 (Ranunculus sceleratus L.). , -
 30–50 (80) ; , , ,  ( . 



 283

113). , -
. , , , -

. . , -
- , , . 

,  
. , .  

 

                          
. 112.             . 113.  

 
,  5–7 . ,  

.  – ,  50–100 (150) ,  – -
 1 .  – . . 

,  
, , 

, .  
 (Thalictrum lucidum L.).  

,  50–80 (150) ; . 
, , , .  

, ,  – ,  
, –, ; , ,  

 (  0,8 ),  
. . 

 – – . , 
, . , . 

, ,  
 1 . .  –* 4 G .  

.  –  8–10 . 
. 



 284

, ,  
, ,  

, .  
 

 (Caryophyllidae) 
, , , . 

, .  
 ( ),  – . 

 
,  

, . 
, 19 . -

, 11 , 73  415 . 
 

 (Caryophyllales) 
, , 

. , , 
. , 

. . ,  
, ,  

. . -
 ( , , ),  

. , . .  
 

,  
. ,  Molluginaceae  

Caryophyll ceae, .  17 
, .  
 

 (Caryophyllaceae) 
, . , 

. , .  
, ,  

,  – .  –  (  
); , .  –  

, .  
 70  2000 ,  

.  35  212 . 
 (Stellaria crassifolia Ehrh.).  

,  20–70 ; , , , , -
 ( . 114). . , , 
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. . - -
, , , ,  5–15 ,  2–5 . 

, ,  
. , ,  

.  2–3,5 ,  1,5  
, . , 

 – .  – *K5 C5 10G(3). 
 – , ,  4–5 . –

. . 
,  

;  – .  
 (Stellaria palustris Retz.).  

,  20–40 ; , , ,  
. 115). , , . , 

, . , , , , 
 20–30 ,  3–4 . 

 

                     
. 114.            . 115.  

 
 – . , , -

. , .  

.  – ,  5 .  
. . 

, .  
;  – .  

 (Myosoton aquaticum (L.) Moench).  
,  20–70 ; , , , 

,  ( . 116). 



 286

, . 
, -

, . -
. -

,  – , -
, .  

,  – . 
 – . -

. , , -
, , -

,  4–6 .  
, -

, -
.  – , 

, -
. .  

-
.  – *K5C5 10G(5).  

– , .  
. 

, , 
. 

, ,  
,  – .  

 
 (Polygonales) 

, , , . -
, . , -

,  ( ) ,  
. , ,  

 ( , , ), 
. , ,  

(3+3  3) , . , ,  
,  

; 
.  

, .  
, , ,  

. ,  
.  – .  
, .  

. 116.   
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. 117.  
 

 

 (Polygonaceae) 
,  ( ). ,  
, . ,  
–, .  – ,  

; .  – , 
, . 

 
,  – .  

 , , . 
,  40  1000 , 

,  
 66 .  

 (Polygonum amphib um L.).  
,  15–50 ; ,  ( ), -
, , , , , ,  ( . 

119). , , ,  
. ,  20 -

 100–200  – . -
.  – . .  

, . , -
. -

, , , , , -
, ,  5–12 ,  1,5–2 .  

 – ,  3–5 
, . , 

 4 , , , 
,  ( ),  

,  
.  

;  
. : 

 – * 4-6G(2-3),  – * 5 4–8. 
 – , , , 

, , , 
,  2–3 

. .  
.  

 
, ,  

.  – 
 – . 
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: var. terrestre Leyss. –  
-

,  
var. natans Leyss. – , ,  

. 
, ,  

, .  
. 

.  
.  

, , , 
, ,  ( ) ,  

.  
 ( , ), , , 

, , ,  
; , , , , .  

 (Polygonum hydropiper L.). 
,  20–70 . ,  

. 117). , .  
, , , - -

.  – , .  
, , , , .  

, , , , .  
, ,  

, .  
 (Polygonum paniculatum Andrz.).  

,  50–100 , ,  4–15 
,  0,2–3 , ,  

, ,  
. , ,  

. 
, , , .  

.  
 (Rumex).  

. , ,  
.  

, ,  
).  

.  ( )  
 ( ). ,  

. : 
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 – * 3+3G(3),  – * 3+3 6,  – * 3+3 6 
G(3).  – .  200 ,  

 – 24. , , . 
 (Rumex aquaticus L.). 

,  50–150 ; 
, , ,  

. 118). ,  
.  

, , -
. , ,  – , 

,  
, -

,  
. .  

 – ,  25 , 
, . 

 5–6  
, ,  

, ,  
.  .   –  

. . 
, , , , , .  

, , 
, .  

 (Rumex ucrainicus Fisch. ex Spreng.).  
,  15–30 . . 

, , 
 – .  2 , 

,  
.  

,  
,  ,  ,   

, , , , . 
 (Rumex maritimum L.). , 

 10–60 . .  
, ,  –  25 . , -

, , .  
, .  

 5 , , , ,  
. , 

, . .  

. 118.  
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. 
, , , ,  

, .  
 (Rumex hydrolapathum Huds.). -

,  1–2 ; , , -
, , , , . -
,  30 , , ,  

 ( ). , 
, . , , 

, ,  40 
,  – , ,  – , 

. , .  
 – , , . .  

 4–5 , -
, , . 

 – ,  3,5–4,5 , , . 
. .  

 6 .  
.  

.  
,  

.  
.  4–5 . .  

, , ,  
, .  

. 
, .  

 
, , . 

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

 
 ( lleniidae) 

, ,  
. ,  

, - . -
,  – ; . .  

,  – 
,  

.  29 , 94 .  
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 14 , 28 , 155 
 580 . 

 
 (Theales) 

, , , ,  
.  

, , ,  
. , , 

, ,  
.  – ,  –  

, .  
,  

. ,  
. , ,  

. , 
 ( ) , –

. ,  – ,  
, . . 

. 
,  

 13 , 98  2070 ,  3 
 17 . 

 
 (Elatinaceae) 

, 
, .  

. . 
. , ,  

. ,  
,  – .  – .  – 

4 4 8G(4).  40 ,  
.  4 

 – .  
 (Elatine alsinastrum L.). , 

 5–35 ; , , , , , 
. , , , , 

, ,  
. . , ;  

, . ,  
,  8–12 ;  –  

, ,  3–6 .  
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, , , , ,  
. ,  

 1–2 , ,  1,5–2,5 .  
, .  
.  – ,  

0,1 . –, ( )– . 
. 

, ,  
,  .  .  

: f. aquatica Seub. – , , 
, ; f. fluitans Seub.  –   

, ,  
; . : f. terrestris 

Seub. , ,  2–10 .  
 (Elatine ambiqua Wight). , 

 1,5–3 , , . 
, .  

. ,  
.  1,5–2,5 ,  

.  
. .  

,  ( .  
).  

 (Elatine hungarica Moesz). , -
 2–6 . , .  

, , . -
. . . 

, , .  
), .  

 (Elatine 
hydropiper L., E. gyrosperma Dueben). ,  2–10 

; , , , , , . 
, , , . 

. , -
,  0,5–1 .  

, , . . 
 0,7 , ,  

. , .  – 
, ,  2 . , 

,  0,3 .   
, –, ( )– . . 
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, ,  
, .  

. : f. terrestris Seub. – 
, , ,  2 , -

, -
. : f. intermedia Seub. – -

,  
; f. submersa Seub. –  

. 
 

 (Primulales) 
, ,  

. , ,  
. , 

, ,  
, .  

. ,  
. , ,  

,  
. ,  

,  
, , , 

. ,  
, ,  
. , ,  

.  – , .  
,  65  2110 

.  – 
,  33 . 

 
 (Primulaceae) 

, ,  
. , . 

 – . , , -
 ( ), , 

, ;  
, . ,  

, .  
, ,  

, .  
,  .  ,   
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, .  
, .  – * (5) (5) 5G(5).  – 

.  
 25  1000 ,  

.  
 14  35 . 

 (Lysimachia vulgaris L.). , 
 50–120 ; , ,  ( . 119). 

, . , 
,  ( –

) . , 
, , ,  

,  6–10 ,  1–1,5 . 
 – . , , 

, . ,  
, , ,  20–33 , 

,  -
. , . 

 – , . . 
, , , , 

, , .  
, , .  

, , , .  
 (Lysimachia punctata L.). , 

 30–100  . 120).        ,  - 
 

                      
. 119.          .120.  
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, ,  
. ,  

. . , , 
, ,  

, . 
 (Naumburgia thyrsiflora (L.) Reichenb.). -

,  30–60 ; , , -
, . , -

, , .  
, . ,  

.  5–10 ,  
0,5–1,5 , , , , ,  

, ,  
.  

. . 
 – ,  1,5–3 ,  

. , 
, ,  

 ( ) . .  
,  4–5 ,  –  

. .  – ,  
. . 

, ,  
, .  

 (Hottonia palustris L.). ,  
,  20–60 (200)  . 121).  

, ,  20 .  
,  2,5–5 . , -

, ,  
, .  

, , , -
,  15(20) . ,  
. , ,  

.  – , ,  
, . –

, .  – 
,  5 ,  3 , . 

. 
. 

, . 
 ( , )  
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. . 
 

 ( , , , 
, , ), 

, .  
, 

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

 (Violales) 
, ,  

, , 
. . 

 
, ,  

, ,  
, , 

.  
,  15,  – ,  
, . ,  15, , 

, .  
,  

, ;  
. , , 
, ,  

; , , ,  
 

. ,  
.  14 ,  155  3100 .  

 57 . 
 

 (Violaceae) 
,  

. , ,  
. 

, , -
;  

.  ( )  
, -

,  

. 121.  
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. 122  

.  – * 5 5A5G(2–5). 
 – . 

 29  900 , 
, 
. 
 

 (450 )  
(Viola). ,  

 
.  

41 .  
 (Viola uliginosa Bess.). 

,  5–25 
; , , , . 

 (  15 
); -

, , .  
, -

. , ,  20–30 , . 
. . . 

. ,  
– , . . 

 (Viola palustris L.). , 
 5–15 ; , , ,  ( . 122). 

, , , ; 
. ,  8–12 .  

.  1 . .  – 
. . 

, . 
, , .  

 
 (Capparales) 

, .  
, , , .  

, . 
, 

, ,  
, . ,  – 

, . ,  
 ( ) 

. , , –
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 (12) , . ,  
, .  – 

, , . 
 4 , 430  4130 . 

,  
, 68  237 . 

 
 (Brassicaceae) 

,  ( ),  
. , , -

. , , 
.  – , ,  

,  – 
. , .  
 –  * 4 4A2+4G(2).  – . 

, .  
: 

, ; , ; .  
,  380  3200 , 

,   
, -

, .  65  
230 .  – , , 

, . 
 (Subularia aquatica L.). 

, , -
 2–6 ; , , , 

 ( . 123). , -
.  – , ,  

2–5 . ,  
 1 ,  – 2 , .  
.  – , -

 3–5 ,  1,5–2 , -
 

. . 
. ( . 

) . . -
.  

 (Rorippa amphibia 
(L.) Besser). ,  50–100 ; 

, , , , , , 

. 123.  
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, ,  ( . 124). , 
,  25 . , ,  

. .  
, ,  

 
 

,  
-

. -
 
 

.  
 

, -
, -

-
. , ,  

, .  
 – ,  15–25 . ,  

, .  2–3 ,  
,  4–5 . .  – , 

,  2–4 ,  2,5–3 ,  
. .  

,  
, , .  

, .  
.  

. 
,  

. -
, -

 
, , -

,  5–25 (50) . -
. 

,  
, . 
 ( , ). 

 (  – -
), , ,  ( ), , 

, .  

. 124.  
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,  ( ), , 
, , , , . 

 (Rorippa brachycarpa (C.A. Mey.) Hayek). 
,  20–50 ; , , 

, , . .  
, , , , -

, .  
 – ,  5–10 . , . 

 – , , 
,  3 ,  1 ,  

. . . 
,  .   

, .  
 (Rorippa 

palustris (L.) Besser).  
,  15–30 ; 

, , , 
 ( . 125). 

. 
, . 

, 
. , 

,  
 

,  2–3 ,  
. , , 

,  5–10 
,  2–3 ,  

 
, . – 

. . 
, , , ,  

.  
, -

, . 
 (Rorippa sylvestris (L.) Besser).  

,  20–50 . ,  
. ,  4 . , 

 4–14 , . .  
, , , , . 

, . . 

. 125.  
 



 301

 (Rorippa nasturtium-aquaticum (L.) Hayek, 
Nasturtium officinale R. Br.). ,  10–60 

; , , . , . 
, , , , . 

, ,  
. ,  –  

, , 
.  

 – . , . 
, ,  4–6 , 

.  – ,  13–18 , ,  
, . . 

. .  
, , , ,  ( -

) .  ( ), 
 ( ), , 

, , , , . 
, -

 ( ),  ( ),  ( ),  
.  
 (Cardamine amara L.). , 

 15–45 ; , ,  ( . 126). 
, , .  

. , ,  
, :  
 – ,  – ,  
 – .  

. , , . 
, ,  6–9 .  

.  – ,  2–4 , , , 
, ,  1–3 .  

.  
 (  – ), -

,  ( ),  ( ). 
, , ,  

, , .  
 (Cardamine pratensis L.). , 

 20–30 ; , ,  ( . 127).  
, . . . -

, ,  
, – ,  8–10 .  
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. 126.                  . 127.  

 
 – , ,  

, 10–20- . , , 
. , , 

 8–12 . ,  
. .  – ,  

. . 
,  ( , , 

, ),  ( , , ). 
, , , ,  

,  
.  

 
 (Salicales) 

,  
, , .  

 
), 

, , , . 
, .  

, ,  – ,  
,  – .  – -, 

. , .  
.  
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 (Salicaceae) 
, . , , -

, . , , 
,  – . 

 40  ,   –  ,  
; , ; 

. :  – A2-40,  – 
G(2).  – . , ,  

. ,  
. , , , 

. : 
,  

,  –  
; . 

, , ,  
, , , , . 

 550 ,  
.  40 

.  
 (Salix myrtilloides L.).  0,2–1 ;  

(c ), , , . , -  
. .  1–3 , 

 0,6–0,9 ; ,  
. .  – 

, , . .  
, , , 

, . 
,  « ». 

 (Salix lapponum L.).  0,5–1,5 ; 
, , . , , 

, , ,  2–
5 . . , 

, . , 
 3–4 . , ,  

, .  – .  
 – . 

,  
, , 

.  
,  (Salix myrsinifolia Salisb., S. 

nigricans Smith.).  3 ; , , . 



 304

: , 
, , .  

 – ,  – 
,  – . . 

. , .  
, , .  – .  – 

, , .  
, ,  

.  
 ( ).  

 (Salix starkeana Willd.).  0,5–3 ; , 
, , . , , . 

.  2–6 , 1,5 , 
,  ,  ,  ,  ,   

. ,  
.  – .  – . 

, . 
, . , 

 « ». 
 

 (Euphorbiales) 
, , , -

. , , -
, . , 

. .  
, , , 

. , –  
. . ,  

, , . ,  
.  ( -

) .  – , , 
. , , –, –  

,  
. ,  – . 

, 308  
770 .  

 – . 
 

 (Euphorbiaceae) 
, , , . , 

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

, – , . 
, ; , 

.  
.  – ,  

; . 
, ,  

 300  7500 .  
 60 . 

 (Euphorbia palustris 
L.). ,  

, , ,  50–
150 ; , ,  

. 128). .  
, , ,  

; 
 –  15 .  

,  2–
11 ,  –  

,  
, , 

, .  
 – , –

. -
, -
,  

.  
, . 

:  –  A1;  –  G(3). –
.  – , , . 

. 
. -

 ( , , ), , , . 
, ,  

,  ( , , , , 
, , , )  ( , 

),  ( , , , 
, , ). , 

.  
, , ).  

. 128.  
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,  
. ,  

 
, .  

. 
, , ,  

, ,  
.  

 
 (Rosidae) 

, -  
.  

, ,  
, , ,  

. .  
. . , 

. . 
.  

 39 , 64  55 000 ,  
.  22 , 44 
,  1180   

 
 (Saxifragales) 

, .  
, ,  

, .  
, , ,  

, . ,  
, . , ,  

.  
). , ,  

.  – , 
, . 

 13 , 78  2300 .  
 5 , 15  58 .  

 
 (Crassulaceae) 

, ,  
. , , -

,  ( ).  
, , ,  
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. , -, -, -,  
12- . .  

; , . , 
,  

. ,  

.  
.  – . ,  

; . 
 35  1500 ,  

, . 
 24 , .  

. 
 (Tillaea vaillantii Willd.). 

, , 
 2–6 ; , ,  

. 129). ,  
. , 

 1,5–3 , .  
, , , -

 1,5–2 , , -
 4–6 . , -
; , . 

 –  * 4 4 4G(5).  
, .  

.  
.  

.  
.  

 
 (Saxifragaceae) 

, . , ,  
, . , , 

, , ;  
, , . –

, . 
, , ,  

.  – .  30  
600 ,  

. , 
,  

.  18 . 

. 129.  
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 (Saxifraga hirculus L.).  
,  10–40 ;  ( ), ,  ( . 

130). , . ,  
.  

, , , 
,  – -

, ,  
,  – , 

.  
.  

, ,  10–
12 . , ,  

. ,  
,  
. ,  

, , 
.  – * 5 5A10 G(5).  – 

. . 
,  

,  
, .  

,  « ».  
 

 (Droserales) 
, ,  

. ,  – . , 
, , , , 

,  
.  

,  – . , , 
- , .  

 ( ). , 
. , .  10–20 , 

.  
,  
. ,  

.  – . . 
 

 (Droseraceae) 
.  

.  

. 130. 
 

 



 309

,  
, ,  
, ,  

. , 
, , -  

.  
, -  

. . 
 * 4–5 4–5 5–20G(3–5).  – ,  

.  
 110 , , -

, .  
.  

 
(Aldrovanda vesiculosa L.). -

 
,  

, -
 

 5–15 ,  
. 131).  

-
. , -

, . , 
. -

, -
. -

,  
. . 

,  5–6 , . 
, ,  4–5 ,  

.  – .  – * 5 5 5G(5).  
– . , , , 

 1 . . 
, ,  

 ( )  ( , ). 
,  « ». 

 
 (Rosales) 

, , -
. ,  – . 

. 131.  



 310

 ( ),  
. , 

,  (  
), , , . 

. , 
, ,  

, .  ( –
),  ( ). , 

;   
. , ; 

, .  
.   

. .  
 3 , 120  3800 .  

. 
 

 (Rosaceae) 
, ,  
, . . 

, , . ,  
, , . ,  

, , ;  
.  ( ) , ,  

. , .  
, . ,  

.  – * 5 5 G1, ,.( ).  – , 
, , . , 

.  
,  100  3000–3350 ,  

,  
.  

. , 
.  – 40  290 .  

, , 
: 

, , .  
 (Comarum palustre L.). -

 ( . 132).  3–
10 , , , .  

, . , , 
, . , -



 311

,  3–5 . , 
, , , .  

, 
 – .  

 (Geum rivale L.). 
,  25–70 ; 

, , , , 
 ( . 133).  

,  
. , , 

. ,  
, 

, .  
, 

, ,  
, , ,  

 
.  2–3 . 

,  
. -

,  ( )  
. -

, ,  10–15 
. , -

, , , 
,  

.  
,  

.  – ,  
. . 

. 
. 

,  
, , 

.  
 (Filipendula 

denudata (J. et C. Presl) Fritsch, F. ulmaria (L.) Maxim.).  
,  50–120 (150) ; , , , -

,  ( . 134). , . -
, , , .  

 12–15,  5–6 , ,  

. 132.  
 

. 133.  
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, ,  
, . ,  

, .  
,  20 

, .  
, -

,  
. , 

,  6 , -
. . 

- . 
 – -

. . -
. 

, , , -
, , . 

 
.  

,  
, ,  

, ;  
.  
 

 (Myrtales) 
, ,  

. , 
, . ,  
, - , , 

, .  
, . , . 

.  
. , –

 ( ) , ,  
. ,  

, ,  
. .  

 
.  

 16 , 428  9300–10200 ,  
.  

, 12  67 . 

. 134.  



 313

 (Lythraceae) 
, ,  

. , ; , 
-, . .  

, . 
 – .  

 25  560 ,  
, .  

 13 . 
 (Lythrum) ,  

, ,  
. , , ,  

. 
 

. 
; .  4–12 

 2–3. -, , .  
.  – , , -, 
, ,  

, . 
 (Lythrum salicaria 

L.).  
25–200 ; , , , 

. , -
,  ( . 135). -

, , ,  
. , 

,  
, - , 

 3–9 ,  0,7–1,5 , 
, 
 

.  
 

,  
.  

, , . , 12-
, :  

; ,  
. , .  

 10 .  12 ,  

. 135.  
 



 314

. .  
, :  

, , ;  
 

, .  – * 6 6A6+6G(2).  
.  – ,  4 ,  

 2 , , . 
. 

, , , , .  
, , .  

, ,  
. 

 (Lythrum virgatum L.).  
,  40–120 ; , , , 

. , , .  
, , , .  

, , , ,  
. .  

 – , -
. , ,  

. . 
. .  – .  

. 
, , , , . 

, , .  
. 

 
 (Onagraceae) 

, 
.  

, ,  
. –, . 

 ( ) . ,  
. -, ; 

. , 
.  –  ( –

) , . ,  
, .  

 21  680 , , 
.  

 33 . 
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 (Ludwigia palustris (L.) Ell.).  
 

 ( . 136). -
. , , 
. , ,  

, . -
, , -

, .  
 

. -
 – *P4 4G(4).  ( -

).  – ,  
. , .  

 
 . 

-
. -

 ( , . . , . 
, ).  

 « ». 
 (Epilobium) –  Onagraceae, -
 200 . -

. , -
,  – ,  – . , 

, ,  (  
), .  
. . ,  

. ,  
 

.  – * 4 4 4+4G(4).  –  
,  

. , ,  
.  

 17  ,   
, , ,  

.  
 (Epilobium hirsutum L., Chamaenerion hirsutum Scop.). 

,  50–150 ; , , 
 ( . 137). , ,  

.  
, . ,  

. 136.  



 316

 – ,  – ; . 
, .  6–10 ,  

1–2 , , , , 
, . 

,  30 , 
, . -

, , -
. , . -

. .  –  
, -

.  2 , 
, .  

 –  
,  

.  
, , . 

,  
, ,  

,  
.  

 (Epilobium parviflorum Schreb.).  
,  20–60 ; , , . 

, . , . 
,  – 

, , . 
,  8 , , -

. . .  
, .  

.  –  
, . 

,  
, . 

 (Epilobium palustre L.). , 
 10–70 ; , ,  ( . 138). 

, , . , , 
 2–3 .  

.  6 ,  2–4 ; , ,  
, ,  

. 
. ,  5–7 . 

, . .  

. 137.  
 



 317

,  1,4–1,7 , . 
. 

, , . 
.  

, ,  
 

, .  
 

 (Trapaceae) 
 

, -
, ; -

. : 
, 

;  
, -

 
. , 

.  
, , , ,  

. -
, ,  
, ,  

. , , , ,  
,  8–10 . . , 

, ,  
 – . 

: ,  –  
.  

 – ,  25 
, .  9 

. 
 (Trapa natans L.).  

; , , , , 
, , ,  ( . 139). : , 
, , ,  

, , ,  
. , ,  

)  - 60–120  (  400–800 ), 
.  20–30  

,  15–50 . , 

. 138.  
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, .  
 3  10 (20) ,  

.  
, 
, 

 (  
).  

 
.  

 
 

 2–3 ,  
 

.  
 

, , 
,  3–4 , 

 3–4,5 ,  
, , 

. , , 
, , . ,  

. . 
 

. ,  5–10 .  
, , 

.  
– * 4 4A4G(2). , .  

, ,  
. ,  

. , , , 
 2,5 ,  3–4 ,  

 6–10 , ,  
, .  
.  10–12 (20) 

,  5–8,  
. .  

 
. ,  

.  4–6 , 
 –  (  10–12° ). 

.  

. 139  
 



 319

,  
 20° ,  20 – 23° .  

,  – –
.  

.  
.  (  8–10°  

) . 
. , , 

,  
.  

,  
,  

, .  
 

,  
 5–10  300–

400 ; , , , 
, . . 

:  0,5  1,5 ,  
.  3,0–4,0  9,8 . 

.  0,1%- , 
 NaCl, .  

 
.  

. , , . 
 – ,  « ».  

-
. 

, ,  (  
), , , 

, .  
, , , ,  

, , , , , .  
. . 

,  
.  
 

.  
.  

 
.  



 320

 (Fabales) 
, ,  

, ,  
, )  

, .  
, ,  

, , , 
 – , .  

 ( ) .  
, ,  

, .  
, , , ,  

. . ,  
,  ,   

,  
.  – , .  

. 
:  

, , 
, , , .  

, , 650  18000 
.  59  340 . 
 

 (Fabaceae, Leguminosae) 
 650 ,  18000 , -

. , , , 
, , , . -

: , 
.  (  70%),  

 (10–15%)  
 (Rhizobium). , -

,  
. -

.  100–
140 ,  

.  
. -

. 
.  

 (Fab ideae). , , ,  
, , , .  
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, ; , ;  
,  ( )  

, ,  – , ,  
– , ,  

), ,  (  
); . ,  

, ;  – ,  
, .  

 534  334 . 
 (Lathyrus palustris L.). 

,  30–100 
; , ,  ( . 140). 

, , .  
,  

,  
. ,  

, ,  3–4 , -
 5 . , 

,  5–10 , 
 1,5–2 . 

 – , –
. , -

,  16–18 .  – 
5 1+2+(2)A10G1.  – ,  3–4 , 

, . . 
.  

. 
, ,  

. 
 

 (Hippuridales) 
, , -

, , . , 
- . , .  

, 12  130 .  
,  

. 
 

 (Haloragaceae) 
, , 
, , . 

. 140.  
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. ,  
, .  

,  ( ) , ,  
,  – ,  

.  
,  – ,  – .  

, . , 
,  – . :  – 

4 4 4–8G(4),   –  4 4G(4), 4 4 4–8.  
, .  

 7  130 ,  
.  

. 
 (Myriophyllum alterniflorum DC.). 

,  30–200 , , , 
, . , . , 

, , ,  
, . -

, , , , 
, , . 

 0,5–3 , ,  
.  

 – , ,  – 
, . , .  

 2,5 ,   5–6 ;  
 0,5 .  – , ,  

 1,5 .  
.  

, . 
 

. -
, ,  

,  50–
100 (150) . 

 (Myriophyllum 
vertillatum L.).  

,  10–150 (300) , 
, ,  ( . 141). 

,  20 
,  

.  
. 141.  
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, , .  
 20–40 ,  ( ) , 

, . 
, ,  

.  – ,  – . 
, ,  5–16 . , 

; , 
 – ,  – ,  – . 

 
,  – . , 
 2–2,5 , , , . 

, .  – 
, ,  

,  – . 
 ( ),  

, . 
, , 

, ,  20–150 (200) , .  
, , . 

,  
 (Myriophyllum spicatum L.). -

, , ,  30–150 
(300) , , , . , , 

 30 , -
. , , , , -

,  4 , .  
 15–30 , . , 
 ( ) . ,  3–10 

, , , ,  
. .  

:  – , . 
 – . , ; 

 2,5–3 . . 
,  

. ,  
 ( ), , , , 

, .  
 

, ,  25–200 ,  
. , .  

.  
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 (Hippuridaceae) 
,  

, , -
, , . . -

, ,  1–9 ,  1–2 ,  
 6–12 . , , , 

, . , -
, . , , -

.  – , , ,  2 
 1 . . 

:  – * 4 1G(2),  – G(2), 1. 
, , , 

, , , .  
 (Hippuris lanceolata Retz., H. vulgaris 

L.). ,  10–45 ,  
, ; , , ,  ( . 

142). , , , ,  
.  

, , ,  
 (  – ,  – 

). 
. , 

; , 
. . 

. 
: f. fluviatilis (Hoffm.) 

Guss. et Germ. –  
 f. terrestris Schwarz. – 
. 

 ( ),  
) .  

, 
.  

, , , 
, ,  

. ,  
 ( , ).  

 
 (Geraniales) 

, , .  
, ,  

. 142.  
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, .  
, , , 

. , ,  
,  – , ,  

, .  
,  15 ;  

. . , , 
, , . 

, ,  
. . 

, 22  1680 ,  
,  

. 
 

 (Geraniacaea) 
, , ,  

. , ,  
, ,  15; ,  

, , ;  – .  
,  

, . 
 5–11  600–750 ,  

.  –  32 . 
 (Geranium palustre L.). ,  

40–70 ; , , , . , 
. , ,  

, , , -
. ,  (  

 20 ), ,  4–7 ,  7–10 , 
, ,  

. . .  
, , .  (6–10 

). , , -
,  15 , , -
, .  – * 5 5A10G(5).  

, , , . 
.  

 
 (Apiales, Araliales) 

, -  
. 
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, . , 
, ,  

.  
, .  
, , . 

, , ,  
. , ,  

 ( ) .  
, . 

, , , 
.  

.  – , . 
,  380  3800 . 

 – , 67  160 . 
 

 (Apiaceae, Umbelliferae) 
,  ( )  

,  
, , . 

,  
;  – ,  

 – , .  
 – . , ,  

, , ,  
. ,  

. , . 
 –  * (5) 5 5G(2).   –  ,   

.  
,  

.  
,  

, ,  
. . 

,  300  3000 , -
,  

 – .  – 66  155 .  
 (Hydrocotyle vulgaris L.).  

,  (5) 10–60 ; , , ,  
. 143). ,  

. , 
,  2–3 ,  50 , . 
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. 144.  

 
 5–15 (30) , 

 
,  2,5–5 ,  

.  
 –  

. , , 
,  2–3 . . 

,  1,5  
 2 ,  

, . 
.  
. 
, ,  

,  
.  

,  ( ., . ; 
., ).  

,  « ». 
 (Oenanthe aquatica (L.) Poir.). -, -, -

 ( ,  
, - ,  – ), 
 50–150 ; , ,  
; , , , ,  ( . 144). 

, , , 
, -

. , 
, , , ,  

,  3–8 .  
: -  

,  
,  18–60 ,  – –

,  
, 

 4–6 , 
 1 .  

. 
 – ,  4 , 

 7–12 , .  
, ,  

,  

. 143.  
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,  4–6  1  . , 
, .  

.  
.  

.  – 
 ( ), , -

,  2–3 ,  
.  6000 . . 

 ( ) . 
.  

: var. aquaticum ( -
, ,  4–5 )  

var. microcarpum ( ,  2–2,5 ) 
, ,  

,  
 0–50 . ,  500  

. .  
 

.   
. , 

. 
,  ( , 

, ,  
,  

). , . 
, , , , 

, , . 
 (Oenanthe silaifolia M. Bieb.).  

,  25–50 ; , , , 
. , . .  

– ,  4–6 . -
, , . -

, .  – , , , 
 2–2,5 . . . 

, , 
, ,  
.  

 (Cicuta virosa L.). , 
 50–100 ; , ,  ( . 145). -

, , , , , 
, , ,  
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.  
, , , -

,  
,  

. , -, 
,  

,  
.  

,  
, .  

 – ,  10–20 
,  

,  – 
 8–12 , ,  

, .  
, , , 

.  – 
, ,  2 

,  
. . . 

! ,  (  
, ). 

, , , .  
, ,  

,  – .  
 (Sium sisaroideum DC).  

 50–100 ; , , , 
, , ,  ( . 146). , 

 30 . , , .  
, , . : 

 – , ,  
,  – , 

. . 
 – . ,  

, . –
, , . 

 – ,  2,5–3 , .  
.  ( , )  

. . 
, , , ,  

, , .  

. 145.  
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,  
,  

). 
, , , ,  

,  « ». 
.  

 (Sium latifolium L).  
. 147),  100–150 ; , , , 

, , , , .  
, ,  5 . ,  

15–20 , . , , 
,  30–150 . : - 

 

               
. 146.                  . 147.  

 
, 

,  15–30  10 
, ,  

,  5–10  1–2,5 . 
. 

 –  10–14- ,  
 30 ,  6–12 .  

, , .  
, , .  

, . , 
, .  – 

,  3 ,  
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. .  
 ( , ) .  

 60 , 
 f. submersa,  –  

 (f. terrestris). 
, , , , -

, . -
, , ,  ( ) . 

 
, ,  

, ,  
. 

, -
, ,  

. .  
 

.  
 (Siela erecta (Huds.) M. Pimen.).  
 30–80 ; , , , , 

, , . ,  
. . , 

, , . ,  
,  

; ;  
, , , .  

 –  10–20- , , 
 

. , . , 
, .  – , 

,  2 . . 
. . 

, .  
, , , -

, . -
,  

. .  
 (Ostericum palustre (Bess.) Bess.).  

,  50–80 . , -
,  ( . 148).  – , 

, , , -
, . 
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, .  – 
,  5–7 ,  8–30 . , 

 
. ,  – 

.  – , -
, 4–5 .  

. . 
, -

, ,  
, , . 

 (Archangelica 
officinalis Hoffm.). , -

 120–180 ; , -
, ,  ( . 149). -

, , . 
, , -

, , ,  
1,5–6 .  80 ,  

, -
,  5–8 , 

, .  – 
,  10–17 ,  

, . , 
, . 

. , ,  
.  – , ,  5 , 

 3–5 ,  
.  ( ). 

, ,  
),  

 
). 

. 
, 

, ,  
, , 

, , . 
 (Angelica sylvestris L.). 

,  
100–200 . , , 

, ,  . 149.  

. 148.  



 333

. ;  
, ,  60 

; , - . ,  
18–30 . ; 

. . ,  4–6 
, , , ;  

. . . 
, , -

, . . 
 (Peucedanum palustre (L.) 

Moench, Calestania palustris (L.) K.- Pol., Selinum 
palustre L.). , 

 50–120 ; , , 
,  ( . 150).  

, , . 
, , 

,  
,  
. ,  

, . 
 – ,  15–30 -

.  
 7–12 , -

, ,  
. ,  

, .  
,  5 .  
. . 

. 
, , .  

 
 (Dipsacales) 

, , ,  
, ,  

, . -
, , -, ,  

, .  
, .  

,  ,  .   
,  

; , ,  

. 150.  
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. 
, . 

, 45  1260 .  
, 17  72 . 

 
 (Valerianaceae) 

, , 
. , 

. ,  
 ( ).  

, , 
. –

 ( ), . , , 
 

.  – , .  
 13  400 ,  

,  (  
), ; 

, .  
 31 . 

, .  
(Valeriana exaltata Mikan fil., V. palustris 
Kreyer).  

,  40–100  . 151). 
. . 

, , 
 

.  
,  

,  
,  

. 
,  

. , 
,  

.  – 
K(5)C(5)A3G(1+2).  2–4 ,  

,  –  
. .  

. , 
, . 

. 151.  
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, ,  
,  ( ) .  

 
 (Lamiidae) 

, , , .  
, ,  –  
, . , 

. 
 

 (Gentianales) 
, ,  

, . ,  – . 
, , . 

, ,  
, .  

, , ,  
 – . ,  

, , .  
. ,  (  

) . ,  
,  ( -)  

.  – . 
,  13 

 15 ,  900  13000 ,  
, .  

 5 . 
 

 (Rubiaceae) 
,  – , . 

, ,  
. , , 

, -, , ,  
.  

,   
, .  – , , 

. 
,  500 

 7000 , ,  
, , 

 (  
).  – 6  77 . 
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 (Galium). . 
 4–14.  

; , . -
. ,  

, . . -
. -

, ,  – . 
 – * (4) (4) 4G(2). , .  

 (Galium uliginosum L.) -
,  10–80 ; , , . -

. , , , ,  
. ,  

.  
, , 

.  3 , . 
 –  ,   1  , 

. –
.  – 

. 
,  
,  

.  
 (Galium pa-

lustre L.). , 
 10–60 ; , , 

 ( . 152). , 
, , , -

, .  
,  

. -
,  2 ,  0,5–2 , ,  

,  
. , . ,  

,  3 , .  – 
, ,  1–1,5 , , . 

.  –  
. 

. 
. 

 (Galium rivale (Sibth. et Smith) Griseb.) 
,  20–100 ; , 

. 152.  
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, . , , 
. , ,  

, , , .  
, , .  – 

, . .  
. 

.  
 

 (Gentianaceae) 
,  

.  
, . , -  
. .  

 –  * (4–5) (4–5) 4–5G(2).  – ,  
.  

,  
.  

 83  1000 ,  
 ( ),  

 
,  

.  24 . 
 (Centaurium pulchellum 

(Sw.) Druce. ,  0,5–15  
. 153). , -

. ,  
. -

, , , -
, .  –  

,  
.  2–3 . -

, . ,  
 3–5 . .  

. .  – 
, , . . 

, , .  
 ( ).  

 (Swertia perennis L.).  
,  30–50 ; , , .  

. ,  5–8 , , . 
. , 

. 153. 
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; ,  
.  

 – . , . 
, , , 

, .  – . –
. . 

, . , 
.  

 
 (Menyanthaceae) 

, -
, ,  

,  
. .  

 50 -
,  

.  
. 

 (Menyanthes trifoliata L.). 
,  15–30 ; 

, ,  ( . 154). 
, ,  1,5 

,  30–60 . , 
, -

.  
 – . , -

, . -
. ,  

, -
, .  

, ,  
, . .  – -

, , . , 
,  3 . . 

, .  
, . 

, ,  
, , , , .  

, ,  
. , ,  

,  – . 

. 154.  
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 (Nymphoides peltata (S. G. Gmel.) O. Kuntze). 
,  20–150 , , 

,  ( . 155). , 
,  40–100 , ,  

. , .  
,  (  10–15 ),  

,  4–10 , 
,  

. ,  
. , , 

. -
.  1,5 , .  

, . -
, -

,  1–1,5 . 
,  

.  – 
,  2 . 

, ,  6 , 
.  

, .  
.  

 ( ) . 
, 

, , 
.  

, , ,  
.  

,  ( , 
, ),  (  

, , ).  
, ,  

».  
 

 (Solanales) 
, ,  

, .  
, . ,  

 ( ) , 
, ,  

. , , . 

. 155.  
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, ,  
, . ,  

,  
,  

. , ,  
, . .  
, -, -, -, - ,  

. 
, . 

, 98  2980 ,  
. 

 
 (Solanaceae) 

, , , 
.  

, , -
, ,  

,  
, -

, -, -,  
-

.   –  * (5) (5) (5)G(2) (3) (5). 
 – . 

 90  2900 
, , 

 
. 
 

 ( , , 
, , ,  

).  –  
, , .  

 
:  — .  

 (Solanum 
dulcamara L.). . 

, ,  ( . 156). ,  30-180 , 
, , . , , 

, , , .  
. , ,  

 

. 156.   
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, . 
, .  

, , , .  
, . . 

 – ,  1 .  
. 

, , .  
, , ,  

. 
 

 (Boraginales) 
, , , .  
, , , ,  
.  
, ;  

. ,  – 
. ,  

, .  
, , . , 

, . ,  
, .  

, . .  
,  14. , –

. 
.  

, 137  2670 ,  
.  

 
 (Boraginaceae) 

,  ( ).  
. , , . ,  

. ,  
, , ;  

; , ; 
, -,  

, .  – 
,* (5) (5) 5G(2).  – . -

 – ,  
 ( , ). 

 100  1900 ,  
.  – 28 , 111 .  
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 (Myosotis palustris L.) 
,  15–50 ; 

, , ,  ( . 
157). , ,  

,  
 –  

. , , , , 
, .  

, , -
, . , -

, -
;  2–4 .  

,  6–9 , , -
, -

. .  
, -

.  – . 
. . 

.  
, , , ).  

, , .  
, , .  

.  
 (Symphytum). ,  

, ,  
, .  

, ,  
, .  

, . 
, , , 

,  
, , -

. , . , 
,  

.  – * (5) (5) 5G(2).  
, , , , -

, .  11 .  
 (Symphytum officinale L.).  

,  50–100 ; , ,  ( . 158). 
, . , , 

. ,  

. 157. 
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, , , 
, , 

 10–20  3–5 .  
.  

 – . , -
, , -

, , ,  
,  8 .  – -

, , . -
. . 

, , , 
. ,  
 ( ), , .  

, 
, , 

, .  
 (Symphytum tanaicense Stev.).  

,  60–100 ; , , .  
, .  

, , ,  
, , .  

 – . .  
– . .  

. 
,  

 (  
); . .  

 
 (Scrophulariales) 
, , . -

, , , , 
. ,  

. , , , ,  
. -, .  

. , ,  
. -

. ,  
, .  
,  ( ) – ;  

, . -
 ( )  

. 158.  
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. ,  
, , ,  

.  – , ,  
, . 

 17 , 834  12000 , 
 

.  – , 32  211 ,  
. 

 
 (Scrophulariaceae) 

,  ( ). , 
, . , , 

. -, , , 
. ,  

; ,  
.  

.  – ,  – .  
 300  5000 ,  

.  – 28 , 205 . 
 (Limosella aquatica L.). ,  

3–8 , , . ,  
, ,  3–5 , .  

, , ; , .  
 2–3 , , . 

 – (5) (2)+(3) 4G(2). 
, , 

, ,  – .  
 (Scrophularia umbrosa Dumort., S. alata Gillb.). 

, 40–120 ; , , , 
. , , , , 

. . -
,  7–9 ,  4 , ,  

.  
, . ,  

. , , . 
, .  

, ,  4–6 .  
 – 5 (2)+(3) 4G(2). 

 – , , 5 . 
. . 

, , . 
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, .  
,  – ,  

. , .  
 (Veronica). ,  

,  
. ,  

, . 
.  

, ,  
 ( ) ,  

,  – . , , 
.  

.  – (4) (4) 2G(2).  –  
, , , ,  
, .  200  
,  51.  

 (Veronica anagallis-aquatica L., V. anagallis C. Koch.). 
,  15–80 ; , ,  ( . 

159). , , , , 
. , ,  

, , ,  2–10 ,  1–1,5 . 
 – , , ,  

.  4–6 ,  
, . , 

, . -
, .  – , ,  

,  ,  .   –  .  
. 

, , , ,  
, .  

, , . . 
 (Veronica anagalloides Guss.).  

,  10–30 ; , , .  
, , . , ,  

, , . 
 – , , ,  

.  2–3 , , 
.  – , ,  

.  ( ) – .  
, , , ,  

.  
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 (Veronica beccabunga L.).  
,  10–60 ; , ,  ( . 160). 

, , , , .  
. ,  4–7 , ,  

, , .  
. 

 

                        
. 159.                 . 160.  

 
 – , ,  

. . 
 4–9 , , -

, .  – .  
. . 

, 
. , . 

. 
, , . 

, , , ,  
.  

 (Veronica scutellata L.). , -
 10–50 ; , , . , , 

. , , , . 
 – ,  

. ,  
,  4–5 .  – , , 

. . 
.  
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, ,  
, , , .  

 (Pedicularis palustris L.).  -
,  20–60 ; , , . 

, , , . 
, ,  

. 
, . , . -

. , , , 
.  

, 
, .  – (5) (5) 2G(2). 

 – ,  3–16 ,  
,  1/3 . . 

,  
, . 

 
 (Lentibulariaceae) 

, , 
. 

; - ; ,  
. ,  

. ,  
,  

.  – (2),(5) (2)+(2) 2G1.  –  
.  

 4  180 , ,  
.  – 2 , 7 . 

 (Pinguicula vulgaris L.).  
,  30–100 . ,  

 15–20 ; , ,  
. , ,  

, . . 
, 

, , ,  
. ,  « ». 

 (Urticularia minor L.).  
,  5–25 ; , , , , 
 ( . 161). . ,  5–      

20 , , , 
. ,  
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 ( )  
 2  ( ).  

 
 1–1,5 .  

, ,  
,  

. , ,  
.  

 7–10 , ,  
 

. , 
, .  

 
, .  

 –  .  
. , 

.  – , 
 5 . , 

 10 .  
.  (  

), ,  
. 

,  
 

.  
, . 

, . , 
.  5  100 . 

.  
,  ( ),  ( ). 

 (Utricularia intermedia Hayne).  
,  7–30 ; , , .  

. .  – , , 
, ,  

,  2–3 ,  
. , ,    

20 , .  
,  (  1 ),  

 4–10 .  2–6 , . 
, ,  10–     

12 , .  12–15 , ,  

. 161.  
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,  
. ,  8–15 (18) , -

, ,  
.  – , ,  – 

. ,  
10–15 . .  

. 
, ,  

. 
 (Utricularia vulgaris L.).  

, 30–100 ; , , , 
. ,  

.  
 (  200) , -

. ,  1–8 ,  
.  

, ,  
. ,  

,  
, . 

, , 
.  1,0–2,5 , 

 2–3 . ,        
1 , ,  

. , , .  
.  10–20 , ,  

,  
. , , 

. ,  15–30 . 
 – .  –  

. .  
15–30 .  ( ).  

 ( ) .  
,  

, 
, , . 

.  
 ( ), , .  

, , , , . 
 25–100 .  
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. , ,  
),  ( ),  ( ). 

 (Utricularia bremii Heer).  
,  5–50 ; , , 

, , . :  – 
, ,  

,  4–12 ;  – 
, ,  

.  
.  8–10 

,  –  1–8.  9–25–50 . 
.  

 – .  
. , .  7–10  

, , ; , ,  
. , , .  

.  – .  
) . 

, . , , 
, , . 

-  
. 

.  
 

 –  ( ),  
. .  

 
 (Lamiales) 

,  
. , , 

, .  
 ( ), ,  

, ,  
, . , , 

, . , 
, ,  

. ,  
. , . ,  

,  
. ,  

. ,  
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 ( ) ,  
. 

,  20 ,  300 
 6500 . , 

 
. 

 
 (Lamiaceae) 

, ,  
. -

. ,  
, ; , -

, . , -
, ,  – ,  

-
; , , ,  

; .  
, ,  

.  – (5) (2)+(3) (4)G(2).  – .  
.  180 

,  3500 , ,  
.  – 40 , 167 . 

 (Scutellaria galericulata L.).  
,  10–50 ; , , . 

, ,  20–50 , , 
. ,  

, , , 
, .  
, , , ; 

, . 
, , 

.  – .  
 ( ). . 

, , ,  
, . 

, . , 
, .  

 (Scutellaria hastifolia L.).  
,  15–40 . ,  

, ,  
, .  
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, , 
, ; -
, .  

,  
, ,  

, . 
, . 

 (Lycopus europaeus L.). 
, 30–12 ; 

, , ,  ( . 
162). .  

, . -
, , , -

, -
,  5–8  1,5–2 . 

, -
. , -

, . , ,  
, , .  

.  2 
 2 ). .  – 

. .  
) . 

, , ,  
. 

, , ,  (  
). , , .  

 (Lycopus exaltatus L.f.).  
,  1,5 ; , , .  

, . , , 
, ,  10  

 2 . . 
, ,  

. , .  – -
. . . 

. .  
, , , ,  

. 
 (Stachys palustris L.). ,  

,  30–150  . 163). , 
, ,  

. 162.  
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, .  4–10- .  
. ,  

. .  
,  ,  

,  
, . . 

,  
 ( ), , 

, , .  
 (Mentha aquatica L.). -

 30–100  
. 164).  

 
.  

, 
, 

, , 
.  

-
, -

, , .  
.  

, . , 
.  

. 
,  

,  
. 

 
. , . 

 
 ( , ), .  

 (Mentha arvensis L.). -
 15–60 . 

-
. .  

. –
. , . 

, ,  
 ( . ). .  

, . 

. 163.  
 

. 164.  
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 (Mentha longifolia (L.) Huds.).  
 30–100 . . , 

, , , .  
, . .  

. 
, . . 

, , . 
, ;  

. 
 

 (Callitrichaceae) 
,  

. , ,  
, ,  

. , , ;  
, ;  

,  
;  – , 

. :  –  G(4),  
A1; , .  

 25 ,  
, .  – . 

 (Callitriche hermaphroditica L., C. autumnalis L.). 
,  5–30 , ;  ,  

, . , ,  
, . , , 

, , , , ,  
,  – ,            

6–15 ,  – 2 . , - , 
.  – ,  1–1,5 (3) , , 

, .  
. . 

, , 
.  

, . 
 (Callitriche cophocarpa Sendtner., . 

polymorpha Loennr.). ,  5–45 ; , 
, , , . , . 

, :  ( ) – , 
 1–2 ,  1–3 ;  ( ) – -

,  4 , . 



 355

 10–14. , , 
,  

. . 
, ,  4–6 , .  

– ,  1,2–1,5 ,   
.  

 – . . 
, , ,  

, .  
, . 

 (Callitriche hamulata Kutz. ex W.D.J. Koch.). 
,  5–20 ; , , . 

, . ,  5(20)–50(80) . 
:  ( , ) – , ,  

,  1–2,5 ,  0,5–1,2 , 
;  ( ) – , ,  

. 
, . , 

,  1–3 , ,  
. , .  – 
, ,  1–2 ,  

- .  
. . 

 
, , , ,  

. 
 (Callitriche verna L., C. palustris L.).  

 50–150 . , , 
, . , :  

) – , ,  ( ) – -
, , .  

, - ,  
, . ,  

.  – , , 
, . –

. . 
. 

.  
, , , , . 

,  
, , .  
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 (Callitriche stagnalis Scop.).  
 5–50 ; , , , , .  

, . , , -
, ,  –  

.  
. , , ,  

.  – ,  1,5–2 , ,  
.  

.  
. . 

 ( ), .  
, ,  

,  
, .  

 
 (Asteridae) 

, , .  
 

. .  
, , -

, . . 
, . ,  

, . , , . 
 12 ,  1420  

 27880 . 
 

 (Asterales) 
, ,  

. , , 
, , ,  

, .  
,  

,  ( )  
.  

, 
,  –  

, ,  
.  

, ,  
.  –  

, , ,  
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.  ( ) ,  
. ,  

, , ,  
, . 

 
,  

. ,  
 ( )  

 ( ),  ( ) –  
. ,  

.  
,  
, .  

:  (  
,  

);  ( ,  
,  

, );  (  
,  

,  
,  –  

, );  
) .  

 ( ).  
, ; 

, ; , ,  
; .  

, ,  
.  

.  
.  

), . , 
, .  – 

, , , ,  
. 

 
 (Asteraceae, Compositae) 

, ,  
. , , , 

, . ,  
 – 



 358

,  
. - ;  

, ,  
, , .  (  1–2  

30–40 )  ,  -,  
. ,  

, , , . 
 ( ), ,  

;  
, ,  

. , , 
, . , -

, , -
.  – , . 

: 
 – , ,  

, ;  –  
; ;  

,  
;  – , ,  

;  
;  – , , ,  

; . : 
 – * (5) (5)G1,  – (5) (5)G1,  – 

(3) (5)G1,  ( ) – (5) (0)G0. 
 1000–1300  20000 . 

 –  
 

.  – 121 ,  
700 , .  

.  
, , , ,  

, .  
 (Eupatorium cannabinum L.).  

,  50–150 ; , ,  ( . 
165). , . , 

, .  
, , , 

. 
, ,  

 –  (  6 , 2 ), 



 359

 (4–7 ) . , 
. , . , 

 ( -
).  – , 

, ,  
.  ( ). 

.  
, , , 

.  
,  

.  
 (Bidens cernua L.). -

,  15–100 ; , 
, ,  ( . 166). 

,  
 

. , , 
,  

. , , -
, 

 7–10 ,  1,3–2 , 
. 

,  
 3–5 ,  

, ,  1–
1,5 (  2 ). , 

 
,  25 .  

,  
 –  

.  
,  10–15 , 

 5 , , . 
, .  

, ,  
, , 

. .  
. . 

, , .  
 (Bidens radiata L.). ,  

15–60 ; , , . , 

. 165.  
 

. 166.  



 360

, , , . 
, –, ,  

, . 
. .  

 – ,  1–1,5 (  2 ), ,  
 1–3 . ,  

, ,  
, , .  
.  4–5 ,  2–2,5 , 

, , .  
. . . 

, , , , 
.  

 (Bidens frondosa L.). ,  
20–100 . , , .  

. 
. ,  5–7 , 

, . 
, , -

. , .  
, , . . 

 – ,  
, .  

 – .  
, , .  

 (Bidens tripartita L.). , 
 15–80 (150) ; , , , 

. .  
, , , ,  

, , .  
. 

 – , ,  1 (  2) ,  
 2–5 . :  5–8 

,  –  
. , . , 
, ,  5–7,5 ,  ( –

) . . 
, , . –

. . 
, , , ,   

, , . 



 361

, , , , 
, . 

 (Tussilago farfara L.). , 
 10–25  . 167). , -

. 
, 

, .  
, 

, -
, , , 

.  
 – -

. . 
 – , , , -

;  – , 
, .  – , 

,  5–10 , ,  
. . 

,  (  
 

). , . 
. 
 (Senecio paludosus L.). 

,  80–  
120 ; , ,  ( . 
168). .  

, ,  
, -

, , -
, ,  

.  
 – , ,  

, , -
.  12–18 . 
 – ,  2,5–3,5 , , 

, , -
. . . 

, ,  
, .  

 (Senecio tataricum L.).  
,  60–200 ; , , .  

. 168  
. 

. 167.  
 



 362

, , -
. , 

, , -
.  
 – , ,  1 ,  

, .  15–20  
.  – , , 

, , . 
. .  

. 
, -

, .  
: 

, , , .  
 (Petasites 

spurious (Retz.) Reichenb. -
,  15–70  . 

169). -
, , 

,  
. , 

, .  
, . , 

 5–8 ,  1–1,5 , -
. , ,  3–4  

. 
. 

, , ,  
.  

 (Petasites hybridus (L.) Gaertn., Mey. et Scherb.). 
,  30–60 .  

. , ,  
, .  

,  – .  
, . . .  
. 

, .  
, ; .  

 (Cirsium palustre (L.) Scop., Carduus palustris L.). 
,  50–150 ; , -

, ,  ( . 170). . 

. 169.  



 363

, . ,  
 8 ,  1–1,5 , , , 

, –, -
, , 

. 
,  

,  1–5 , 
, .  

,  
. , -

, . -
,  15 , -

,  
, .  – 

,  3 ,  – 
10–12 . . 

. 
 

, .  
 (Cirsium oleraceum (L.) Scop.).  

,  50–200 ; , , . -
, . , , 

, -  
;  – , , ,  

 – .  
 – ,  

. , .  
, ,  (  10 )  

 (12 ).  – ,  4–4,5 ,  
. . 

, ,  
, . 

 (Cirsium rivulare (Jacq.) All., 
Carduus rivularis Jacq.). ,  60–120 ; 

, , . ,  
, .  

.  
, , ,  10–

15 ,  2,5–4 , ,  
. ,  

, .  

. 170.  
 



 364

 – ,  20–30 ,  
, .  

,  15 .  
.  ( ), 

 15–20 . . 
 – . . 

, ,  
.  

 (Sonchus palustris L.).  
,  100–180 ; , ,  ( . 

171). . . 
,  

, ,  
, 

, . 
 – ,  3 , 

. -
-

, , . 
, .  – , 

,  
, , 

,  .   
. . 

 
,  –  

.  
  

 (Monocotiledones)  (Liliopsida) 
, :  

, ,  
. 

,  –  (  
, ),  

, . 
, ,  

, .  
, . . 

, 38 , 104 ,  
 63000 .  834 ,  
, 20 , 32 . 

.171.  
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 (Alismatidae) 
,  

. , 
, .  

. 
-

,  11 , 18 , 490 .  44 
,  10 . 

 
 (Butomales) 

. , 
.  

, , , -
, .  6  9,  

,  6 ,  – .  
. 

 
 (Butomaceae) 

. ,  
.   –   

. 
 (Butomus umbellatus L.).  

,  1,5–2  
 12–15 ,  

, ,  –  ( . 172). 
, , .  

,  
.  10–30 . 

 25 ,  
.  

6–9, ,  6 
.  

: * 3+3 6-9 G(6).  – 
.  – ,  
, . 

,  
, ,  

,  0–
80(200) .  

, 
, ,  

. 172.  



 366

, ,  
.  
. , 

 
.  

 60% , 13,5% , , 
, , ,  

– .  
, , ,  

. , , 
, , .  

 250 .  
, 

, .  
, 

,  – , , ,  
,  

. 
,  

.  
,  

.  
.  

 
 (Hydrochariales) 

, ,  
. , ,  

, .  
, , .  

2–3 .   2–3–6 (15–20) ,  ,   
, . ,  

 Hydrochariaceae. 
 

 (Hydrochariaceae) 
,  

, . ,  
, , -

, , , –
,  2  15. .  – 

* 3+3 3,20 G3–6(15). . ,  
. 



 367

 (Hydrocharis 
morsus-ranae L.).  

, , ,  
,  

 ( . 173). 
 
. 
 
 

, , . 
,  

, ,  
 

,  12, . 
,  

, . . 
 

, , , , 
. , ,  

. . 
-
 
. 
 

.  
, . 

, . 
, 

. 
 (Statiotes 

aloides L.).  
 15–45  

,  
 ( . 174).  

, -
. , , ,  
. . .  

,  10–15  
, . 

, , . –
. 

. 173.  
 

. 174.  
 



 368

, , . 
, . , 

. ,  
.  

, , . 
 (Elodea canadensis Michx.).  

,  30 , , ,  
,  10 ,  

, ,  ( . 
175). , ,  

,  
,  

, .  
, . 

,  
, . , 

. ,  
.  

. , 
, , 

, , , , 
,  

, , 
, , ,  

. , , 
.  

.  
 

.  
, , 

. 
 (Vallisneria     

spiralis L.). -
, ,  

 25–75  
 ( . 176). , 

,  
-

. ,  – 
. -

. -

. 175.  
 

. 176.  
 

 



 369

, , ,  
. . .  

, , 
, . 

 
, , . 

 
 (Alismatales) 

, .  
, 

. . ,  
, .  6–9 (3),  3, 6, 

(15–20) .  – ,  
. 

,  –  
 (Alismataceae). 

 
 (Alismataceae). 

.  10–    
60 . , , -

. .  
 – , .  1 , 

 3–15 ,  
.  

,  
.  – , -

 10–12 . ,  
.  

.  –  
.  * 3+3 3+3 G3+3. 

 13  90 , 
.  – 

.  
 (Alisma), , 

. 
 (A.plantago-

aquatica L.).  
 2  

 25  
. 177). , , 

. , 
. 177.  

 



 370

. , 
,  5–6(10)  6–9 . 

, , , , , 
. ,  

. . 
 – , , 

. , , -
.  

,  5–30 , 
, -

, . 
  (A. lanceolatum With.),  

  
(A. gramineum Ley.),  

. .  
. 

, , , ,  
. , , , , 

, .  
, , . 

 
, , , ,  

 – , 
 – , .  

,  – 
, .  

, ,  
 

. , , 
, , , , .  

, , 
 – .  

. 
 (Sagittaria).  

. , , , 
, .  – 

, . ,  
. 

 (Sagittaria sagittifolia L.).  
 10–80  ( . 178). 

 25–40  



 371

. , 
, 
-

,  
. -

,  – -
,  – .  

, , 
, ,  

, 
 1,5 . -

. . 
 5 . 

-
,  

,  
.  

,  
, , 

.  –  
. , ,  

,  
.  

,  
. , , , . 

 (  22%),  (  37%), 
, .  –  35% 

, , , 10,5 % , 
, , - , . -
, .  – ,  

– . , , -
 2 ,  

, -
. , -
, , , , . 

: , , , 
, , ,  ( ) 

, . 
, , . 

 –  (Sagittaria platyphylla 
(Engelm.) J.G. Smith.) – , . 

. 178.  
 



 372

,  ,  ,  
, 

, . 
  (Caldesia),  

 –  
 (C. parnassifolia (L.) Parl.). 

, -
,  10–50 , -
, -

,  4 ,  
.  

, ,  
, , -
. . 

 – ,  
,  

,  
. 
 

,  
,  ,  -

. ,  
. , 

, .  
,  

. . 
  (Damasonium).  
 –  (D. alisma Mill.).  
 10–30 . , .  

, ,  
,  – . ,  

. . 
 – .  

, , , 
, . 

 
 (Scheuchzeriales) 

 
. , , .  

,  
. 

.179.  
 



 373

 (Scheuchzeriaceae) 
. ,  

 – * 3+3 3+3 G3(6).  – . 
 (Scheuchzeria palustris L.).  

 15–25 . , , -
.   

, . , –
. , ,  

,  3,  6, . . 
 – , , ,  

, . 
,  

, . . 
 

 (Potamogetonales) 
.  

. , , 
, .  

. , ,  
.  ( , ) 
.  107 ,  – . 

 
 (Potamogetonaceae) 

, . 
, . , 

,  
, , , ,  

, , .  
 – * 2+2 2+2G4(1). . 

 100 ,  
,  18 . 

 (Potamogeton pectinatus L.). -
, ,  20–15 (200) , -

, , , -
 10–30 ,  ( . 180). , -

,  2–15  2 , .  
,  

 2,5 . , , 
, . 

, . .  
. 



 374

, .  
. ,  

.  
, , ,  

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

.  
. , ,  

.  
 (P. compresus L.). -

 2 ,  (3–20 ). 
, , , ,  5–20 , 

 2–4 ,  5  ( . 181). 
,  3 , , . 

 – , ,  
,  – ,  – . .  – 
,  2 , . 

 
 20–150 , , , ,  

, . ,  –  
, , . 

                               
. 180.                 . 181.  

 
, , .  

, , ,  –  
. , 

. 



 375

 (P. obtusifolius Mert. et Koch).  
, ,  

. , , , –
. , ,  – 

,  2–3 , , .  
,  – ,  ( -

),  – . -
, , , .  

, . 
, ,  
. . 

 (P. friesii Rupr.).  
,  3–4 (10) , ,  

. .  – , -
 3 , ,  

. 
,  

, , , . 
 (P. trichoides Cham. et Schlecht.).  

, , . 
, .  

. .  2-3 ,  
. 

,  
, . 

 (P. rutilus Wolfg.). , 
 0,5-2 , , ,  

,  7,7 .  
, .  

. .  2 , 
, . 

.  
. 

 (P. acutifolius Link).  
.   

 (  4 ).  ,  ,   
.  

, . . 
 3 , . 

,  – 
, , . 



 376

 (P. pusillus L.).  
, ,  15–70 , , , 

 30 . , , ,  
, , .  1–3 ,  –

 
.  

. .  – , 
 2,5 , , . 

. -
, ,  – ,  – ,  – . 

 
 2,5 . 

, , . 
 (P. berchtoldii Fieb.).  

,  15–70 , 
. . 

, , ,  
, . 

 (P. sarmaticus Maemetas).  
,  15–60 ,  

 3–4 ,  –  10 .  
, , ,  10  3 . 

, . 
.  

, . ,  
. . .  – 

,  3 . 
 

. 
, , . 

 (P. nodosus Poir.). , -
, .  10–30 , 
, , , ,  

. , ,  2– 
12 , .  10 , , . 

,  2–6 , , 
. .  – ,  

2–3,5 . 
,  

,  100–150 . . 
,  (21,55 %),  (27,45%), 



 377

, - . , , 
. . 

 (P. gramineus L.).  
 30  150 (300) .  – . 

, , , , 
.  – , ,  

, , , . 
,  2–3  0,4 .  

. .  – , , 
. ,  

. , , , 
, .  

, . 
 (21,5%),  (26,3%), -  

. , , ,  
.  – , . 

 (P. natans L.).  
, 

 100–200  . 182).  
,  –  12  

, -
, ,  – , 

,  50 ,  
 25–30 .  

,  4–5 ,  
. , . 

.  –  
. 

, -
 – . -

, -
. , 

, -
, , , , , , , 

. . 
, 

 (50 /100 ), .  
 (  14%),  (  2,4%). 

, , , , , 
. ,  

.182.  
 



 378

, ,  
, . 

 (P. alpinus Balb.). , , 
. , ,  

. , ,  
, . .  3 ,  

. , , 
, . ,  

. , . 
 (P. lucens L.).  

,  20–200 (250) , . , 
, , , , 

, .  
.  10–15 ,  

,  6 .  .  .   
.  

,  4 . 
-

. . ,  
 – ,  – .  

, , , ,  
. ,  

, .  
 17,4%,  – 1,1%,  –  30%, -  

. 
,  ( ),  

. . 
 (P. perfoliatus L.).  

 150 . .  
 

. .  
. . 

. -
. 

, ,  
, .  

. 
,  – . , , 

, , , .  
– ,  (16,6%),  

1%),  (33,6%).  



 379

, , ,  ( ), 
.  

.  
, .  

.  
, , . 

. 
 (P. praelongus Wulf.). ,  

 300 , . , 10–15 , -
, .  1,5–6 , . -

 15–20 ,  3–6 , , 
. . .  
,  4–5 . 

: , , , 
, . ,  

. 
 (P. crispus L.). , , 

 30–50 (200) . ,  
,  4–9 , .  

2–3 , , ,  1,5–2 . 
, ,  2,0 ,  

. 
, , , , -

, ,  – . -
, ,  

, . 
. 

, , .  
, .  

. 
 

 (Ruppiaceae). 
, , -

. , , -
. , ,  4 (10) . 

 * 0 2 G4(10). . . 
 (Ruppia maritima L.). -

,  
. ,  1–3(6) , 

 ( . 183).  
. , ,  2(10) 



 380

. .  – ,  
 2,4 , . 

,  
,  100–150 ,  

,  
. 

, -
, -
.  

 
. , , 

. 
:  (R. 

spiralis L.) ,  
  (R. cirrisa (Petanga) 

Grande) – . 
 

 (Zosterales) 
. ,  

, . , . 
 – . 

 
 (Zosteraceae). 

 20 ,  
. , . , , 

, ,  
. , ,  

.  
,   –  ,  .   –   

. . 
 (Zostera marina L.) : 

, , 
 60–150 . , ,  10–15 . 

,  5–100  20  , –
, , .  

,  8 . ,  
.  

,  – ,  
.  – . 

,  
, . 

. 183.  



 381

 (  19,4%),  (  1%),  
, , , , .  

. 
, , .  

, , , , 
. . 

. 
 –  (Z. noltii Hornem.) , 

. , ,  
, . 

 
 (Najadales).  

.  
, . . . 

 
 (Najadaceae).  

 2  40–50 , . 
, , ,  

, .  
, , .  

: 0 1,  – 0 G(2–3). , . 
 2  3 . 

 (Najas marina L.). ,  
, ,  10–60(100) ,  

, .  
 1–4 , , 

.  
.  

,  
, . 

 – .  
. , 

, ,  
 – , , . 

 (  
18,5%),  (  2%),  (  33 %), 

 (3  ),  (  26%), -  
. 

, ,  
, , .  –  

. 

. 184.  



 382

 –  (N. major All.),  
 (  6,6 ),  

.  .   
. 

 (Caulinia minor (All.) Coss.et Germ.). , 
. , ,  

, . , . 
,  

. , .  
. .  –  

. . 
,  

, .  
, . 

 
 (Zannichelliaceae). 

. , 
, .  

. , ,  
,  

. , , , 
, .  

, . , 
, .  

, . 
 15 ,  

.  – .  
 (Zannichtllia palustris L.). ,  

, ,  8–40 ,  
.  1,5–4,5 , , , 

. ,  
, . , 

,  2  0,75 ,  
. . . 

, , 
,  – ,  – 

,  – . 
, ,  

  (Z. pedunculata 
Reichenb.)  (Z. major Boenn. ex Reichenb.). 



 383

, , .  
 (2,6%),  (27,8 / ), , - -

.  – . 
 

 (LILIIDAE)  
,  21  

, . 
 

 (Liliales) 
, , .  

, -
, . , . , -

.  – . 
 

 (Pontederiaceae) 
 7  30 ,  

, , .  – 
.  – , 

. 
 (Monochoria korsakowii Regel et Maack). -

, ,  20–60 , -
,  

 40 , , , 
 ( . 185).  

 12 . 
 – , , 

, , 
,  

.  6,  
. ,  

.  –  
. 

,  
,  

. 
,  

.  
 20–50%.  

, , 
.  

. 

. 185.  
 



 384

 (Iridaceae) 
, .  – 

, , . ,  
. , 

, , ,  
.  * 3+3 3 G3.  – . 

 1800 , , -
,  

, , . -
 25 , ,  

.  
 – . 

 (Iris pseudoacorus L.). ,  
,  150 . , 

 20 , , . 
, ,  1–2 ,  

. ,  
. ,  

, .  
, .  

, ,  – 
, .  

- ,  
, ,  

. 
, , , 

.  
, , , 
 – .  

.  
 

, .  
,  

, .  
 (  0,09%), 

, , , , , , 
.  « »  

. , 
, .  

.  
.  

. 186.  
 



 385

, ,  
  (I. sibirica L.), ,  

, . , . 
 

 (Orchidales) 
 

, ,  
). , ,  

 ( ). .  
. . 

 
 (Orchidaceae) 
, ,  – 

, . , , 
, . ,  

,  
. , , .  

, ,  
, 

, .  
, , ,  

, , , 
 – , , .  25000 
, .  

 28  66 ,  
.  

, , 
, , , . 

 (Orchis L.).  26 ,  
.  

.  
, . , 

, ,  ( ), .  
, 

. - ,  
. , . , 

. , , . 
 

, , 
, . ,  „ »  

,  



 386

, , ,  
. 

 (Orchis nervulosa Sakalo).  
, . 

. ,  
. .  

, , 
. 

 (O. coriophora L.).  15–35 . 
 4–6 , ,  

. , . 
. .  

, , , , . 
 (O. palustris L.). 

 18–80 ,  
,  

, ,  
,  ( . 187). 

,  
, , . 

 (O. militaris L.). 
 10–40 . -

,  10–14 , 
, , 

-
, -

-
.  6 , -

. , -
, .  

 
,  – . . 

-
, ,  

 « ». , 
,  

.  
50% , 27% , 5% , 1% , -

, . ,  
,  

. 

. 187.  
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 (Hammarbya paludosa (L.) O. Kuntze).  
 6–20 , , , 

, .  
, , . . 

.  
, , ,  

 (Lyparis loeselii (L.) Rich.)  10–     
20 , , ,  

, , , , 
. , , .  

. .  
, , , , . 

  (Epipactis palustris (L.) Crantz.).  20–
50(70) , , .  

, ,  8-15 , ,  
.  6-

15(20) , , , 
 ( . 188).  
,  

, -
,  

 
, , 

. 
 4–5 , .  

. 
, 

, , 
, ,  (  

), . 
 

(Dactylorhiza traunsteineri (Saut.) Soo).  
 20–35 (50) ,  

,  -  
, , ,  

, , , ,  6–
14 , . -

, ,  3–6 (9) , ,  
. ,  

,  
,  

. 188.  
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, ,  
, , . . 

, , . , , . 
 (D. maculate (L.) Soo).  

,  
. , . 

, , . 
  (D. majalis 

(Reinchenb.) P. F. Hunt et Summerhayes). 
 

 (Juncales) 
, . , ,  
, ,  

. , , .  
, , .  – 

.  
400 .  – . 

 
 (Juncaceae) 

, , , 
.  – , , .  

, . ,  
, . : 

3+3 3+3(3)G1(3).  – . 
,  

 –  (Juncus). 
 (Juncus) – , ,  

 250 ,  – 27 . , , -
, , , -

. . ,  
.  – , .  

, ,  
,  – .  
, . 

 (J. bulbosus L.).  
, ,  2–15 (40) , 

,  
. 189). , , -

 3–11 . ,  0,5 . 
. , 

. , , 



 389

. .  
, , .  –  

, . 
,  

, , .  
.  

, .  
. 

, , -
.  

,  
 

, . 
 
 

:  (J. jamprocarpus 
Ehrh. et Hoffm.),  

, ,  
;   (J. compressus Jacg.),  

;  (J. conglomeratus L.), 
;  (J. inflexus L.),  

, ,  (J. effusus 
L.), , , ;  

 (J. tenageia Ehrh. t L.),  
, , -

;   (J. aratus Krock.) , 
. 

 
 (Cyperales) 

, , . 
, , , , .  

, , ,  
 – . ,  

, , . 
 – , . 

 – . 
 

 (Cyperaceae). 
,  5600 ,  

.  140 . ,  
.  

. 189.  
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, . , , ;  
. , , ,  
, , . , 

.  ,  ,   
.  

. .  – . 
 14 ,  

 8 . 
 (Cyperus). .  

, .  
,  

. .  7 ,  –  –  
, .  
. 

 (C. difformis L.). -
,  ( . 190). , 

 2–4 , . ,  3–
12 ,  

 2–8 .  ( –
) , ,  

 20 .  
, .  

,  – , –
,  – . 

, 
-

 25 . 
, , , 

, . 
-

 (C. esculentus 
L.), .   

,  
. ,  

, .  
 (Pycreus flavescens (L.) Reichenb).  

, ,  5–40 .  1–5 
. , .  

 5–12 , , . ,  
. .  – , 

. . 

. 190.  
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, , .  
, , ,  
.  

 (Eriophorum angustifolium Honck).  
,  

,  20–70 , -
,  – .  

, ,  3–5 ,  
,  ( . 191). 

,  
. -

, , 
, 

.  
, ,  

,  3 . –
,  – ,  

,  1–2,5 . 
 

, , . 
 

,  
 

  (E. vaginatum L.), 
,  

.  
, ,  

 (E. gracile W. D. J. Koch)  (E. 
latifolium Hoppe),  

. , , 
. 

,  
, , . 

.  
, , 

, . -
. -

, , . 
 (Scirpus sylvaticus L.).  

40–100  ( . 192).  
. ,  

. 191.  
 



 392

, . , . 
, , , –

.  – .  
, -

, , . -
, .  

 
, . 

 (S. radicans 
Schcuhr.).  

-
,  5–8 ,  

 
.  

. -
, . 

, ,  
 

.  
,  

. , 
, , . 

, ,  
. , -

, ,  
.  

 (S. lacustris L., Sch noplectus lacustris (L.) Pala). 
, , 

 100–250(400) ,  2–3 ,  
,  ( ).  

, , ,  
8–12 . , . 

 – ,  3 , . 
, ,  

.  
, , .  

, ,  
.  

, . . 
,  

,    (S. tabernaemontani  Gmel.),  

. 192.  
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, , 
. ,  

. ,  
 (S. americanus (Pers.) Volkart.) 

  (Eleocharis palustris (L.) Roem.).  
, ,  10–60 ,  0,1–0,8 . 

.  – , 
 2 . , ,  

 
. , .  

, , . .  – 
,  1,5 , . 

,  
, . 

, , , . 
, .  

,  
, . 

  (E. acicularis (L.) Roem. et Schult.).  
 3–12 ,  

. , , -
.  –  3(7) ,  

. ,  
,  1,2 , .  –  

,  1,2 . 
, 

. , 
, , , ,  

. . 
, , ,  

. , , , . 
. 

,  
.  

, ,  
 ( ).  

 (E. uniglumis (Link) Schult.).  
, ,  10–30 , , 

, . , . 
, ,  5–15 . , 

.  
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, . , ,  
, . 

, , . 
. ,  

. 
 (E. quanqueflora (Hartm.) O. Schwazz.). -

,  5–25 , , -
. , -, ,  3– 

6 . , , , . -
, , , -

, ,  2,5 . 
, , , 

, . 
 (Bulboschoenus maritimus (L.) Pala). 

 100 . ,  
,  

. ,  
,  40 . ,  

, .  
,  1–1,5(3–4) , ,  

. ,  
, , , 
, .  – ,  

 3 , , .  
, , . 

,  -  ,   
, , , ,  

,  – . 
, , , ,  
.  

. . 
 (  8,5%),  (  2,55%), -

 (  70%),  (10 / ), - .  
. ,  

, .  1  15–18 .  
 (Cladium mariscus (L.) Pohl). -

,  100–150 , , , 
 ( . 193).  –  

.  
, ,  4–6 ,  2,5–5 , –

.  – . 



 395

, .  
, , , . 

,  
, . 

. 
 
. 
 

.  
.  

 (Carex).  
,   

,  2500 
,  

.  
 92 .  

, , 
. , 

, . , 
, .  

,  
, . , , 

 – , ,  
. ,  

.  –  
. 

,  
.  

, ,  
 5% .  

,  
. , ,  

, ,  
.  

 (  13%),  (3,5%),  (28–30%), - 
. ,  

, , .  
, . 

 (C. bohemica Schreb.). ,  15–20  
,  2–3  . 194). -

, , , -

. 193.  



 396

. , . 
, , . , 

 7–9 ,  
. . 

-
. -

, . ,  
.),  
.  

, . 
 (C. acuta L., C. 

gracilis Curtis).  
,  50–

120(150) , -
. , 

. , , 
 5–8 ,  

. ,  
 
 

. ,  10 ,  
, , .  

. , , 
. , , 

,  3 . .  – . 
, . 

, , ,  
, , , , , 

, , . 
, , , ,  

 ( ).  (22,3%), 
 (15,5%),  (3%), - .  

, , . 
 (C. cutiformis Ehrh.). , 

 50–120 , -
. ,  

 3–8  . 195).  –  
, ,  

 1 . .  
 4 , , .  

. -,  

.194.  



 397

, , , , ,  
, . ,  – . 

, , , 
.  

 (11,5%),  (  5,3%), 
. 

 (C. appropinguata 
Schum.). ,  

 80 .  
 4–10 , ,  

, ,  –  
,  

 
. .  

,  
, ,  

, , . 
 (C.nigra (L.) Reichard). 

,  10–50 ,  
, , ,  

, .  
, ,  

. ,  2,5–3 ,  
, . –
. 

, , ,  
,  – . 

 (C. diandra Shcrank).  40–80 , 
. ,  

,  5 ,  
. ,  2,5–3 ,  

, , . .  
, ,  

, , . 
 (C.rostrata Stoces).  50–

100  . 196). , -
. , -

 2–4 , .  
. , 

 4–10 ,  ,   3  .  
 3–6 . . 

. 195.  



 398

,  5–5,5 , ,  
.  – .  

,  
. 

 
, ,  

 0,6 , ,  
,  

, .  
 

.  
, , 

, . 
 (9,3%),  

(3,5%),  (24,8%), -  
. 

 (C. vulpina L.).  
, , , 

,  50–100 . 
. . 

,  4–10 . , 
,  3–8 . , , 

, , . 
, .  

, , , .  – . 
, , -

, , . 
, , . 

 ( . riparia Curt.). , -
,  60–150 , -

. ,  5–15 
, , .  3–6  

 2–4 . , 
 2–6 , . -

, 2–10 ,  1 , , , 
 – , .  

. , 
 5–6 , , .  

- , , ,  
,  – .  

, , .  

. 196.  
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, , , , . 
 (9,5%),  (32,5%), . 

 (C. pseudocyperus L.).  
,  40–80 , , 

. , ,  
5–10  . 197).  

, -
, -

, -
,  5 , .  

, 
.  

,  
, ,  

.  
, , 

 4,5–5,5 , , 
, . 

. 
 

 – ,  
,  

. . 
, , , . 

 (C. vesicaria L.). , 
, ,  30–100 . 

,  3–6 , , ,  
. ,  

. ,  4–7 
, , .  

, ,  4–7 ,  
, .  7–8 , -

. . 
 

, , , , , .  
,  – , . 

, , , .  
 (8,2%),  (8,4%),  (4,3%),  

(35,22%), ,  (10,7 / ). 
 (C. melanostachia Bieb.ex Willd.).  

, ,  15–60 ,  

. 197.  
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. , 
, ,  

,  2–4 , .  – -
, , , , , -

,  1,5–3 ,  – , , , 
, .  

, ,  5 .  
. , , ,  

5–6 , . . 
, , 

, ,  – . 
, , . 

,   
,   (C. atherodes Spreng.),  (C. 

buxbaumii Wahlenb.),  (C.caespitosa L.),  
 (C. hordorrhiza Ehrh.),  (C. davalliana Smith), 

 (C. dioica L.),  (C .echinata Murray),  
 (C. hartmanii Cajand.),  (C. juncella (Fr.) Nh. Fr.). 

. 
 (Torulinium ferax (Rich.) Urb.).  

,  10–120 , , ,  
, ,  0,5- 10 

.  – , 
, , .  

, ,  1,5(2)–1,7(2)  1 , 
. ,  

. . ,  
. .  – , . 

 
, , , , , 

, , . . 
. 

, , . 
 

 (Poales) 
, - -

, . -
. , .  

, .  – .  
, ,  
.  – .  – . 
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,  (Poaceae) 
 900  11000 ,  

 – 331  90 . :  
, ,  

,  ( ) 
 –  

. , ,  – 
,  – ,  

 –  ,   
. ,  –  

, . , ,  
, ,  

.  – , .  
,  ,  .   

, .  
 ( ),  

,  
, . ,  

, .  
,  – ,  – , 

.  – P(2)+2G(3). 
 – . ,  

, . 
 

. , , 
, . ,  

, .  
 – , , 

, , , , .  
, .  

, . 
 –  (Bambusoideae)  

 (Pooideae). 
 (Bambusoideae).  

. ,  
. 

 (Pooideae). ,  
.  – .  – , . 

,  (Agrostis stolonifera L.).  
,  70  . 198).  

, ,  – 



 402

. ,  2–7 , ,  
,  1–3,5 .  – ,  5,5–9 . 

, , , . 
, ,  – . 

, , 
.  

, . , 
, ,  

, , , , ,  – . 
, , 

,  –  
. 

 (A. canina L.). ,  
 ( . 199).  15–40 ,  

. -
. ,  15 ,  

. , . ,  
, , . .  
 

          
. 198. ,                      . 199.  

 
, , 

, , .  
. 

,  (Alopecurus aequalis Sobol.). -
,  20–45 . , , 

. ,  10 , . 
 – ,  2–6  5  

.  4–5 ,  
2–2,5 , . , .  

, .  1 , 
. . . 



 403

 200.  

, , . 
,  – .  

 
  (A. arundinaceus Poir.), 

,  50–150 ,  
  (A. geniculatus L.) –   

 ( . 200). 
 – , 
, . 

 (Beckmania eruciformis (L.) Host.). -
, ,  50–150 , -

.  3–7 ,  
 6 . ,  

. , , 
2–2,5 , .  

, . ,  
. 

-
,  

. .  
, ,  

.  
 11%),  (3,7%),  (34,3%). 

 (Calamagrostis 
canescens (Weber) Roth).  

, ,  50–
100(130) , . 

, ,       
3–4 , . 

,  
. , . 

,  12–16 ,  
 

. ,  6 .  
, . , ,  

. . 
, ,  

, , . 
, 

,   
 (C. stricta (Timm) Koeler),  

 183.  



 404

 (7–10) ,  
. 

,  
. , 

, , . , , 
, , . 

 (Catabrosa aquatica (L.) P. Beeauv.).  
 ( . 201).  20–70 , , 

.  
,  2–9 .  – 

,  10–20 ,  -
. -, 

-, ,  2,5–3 . 
,  

, ,  
, ,  

. . 
, 

, ,  
, .  

,  
,  

 
. , , 

. 
 (Deschampsia 

caespitosa (L.) P.Beauv.) ,  70–150 , 
 ( . 202). ,  

,  8 . ,  
, . ,  3,5–5 , 

. .  
. 

, ,  
. 

, . . 
, 

 « »,  
, -

, . 
 (Glyceria maxima (C. Hartm.) Holmberg). 

, ,  100–200 , ,  

. 201.  
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. 202.  
 

 1 , .  10–20 , 
, , , . 

 – ,  20–40 , 
, ,  

,  8 . 
 3–4 , , 

 
.  

 2–3 ,  – 3–4 .  
. 

, , 
, ,  

, .  
 

. 
,  

. 
 (G. notata 

Chevall.). ,  
,  – 

,  – ,  
 25 . , .  

 (G. fluitans (L.) R. Br). ,  
,  2 ,  

.  
 (Glyceria arundinaceae Kunth). -

.  
.  5–12 ,  

.  2–6 ,  5 .  
, . . 

, , , , 
, .  

.  
 (11,4%),  (1,8%),  (31%), – 

.  (75%),  
(9,7%),  (0,47%). , .  

.  
, . 

,  (Leersia orizoides (L.) Sw.). -
 ( . 203).  

50–150 .  ,   10  , , . 
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.  –  
. , ,  4–6 , 

. -
,  – -

. ,  – 
. .  – . 

, , , -
, . -

, , 
, . 

,  
. 

 (Molinia caerulea (L.) 
Moench). ,  40–     
150 , , 

,  ( . 204).  
, , -

,  3–8 , , 
, ;  

, 
.  - ,  
,  8–25 , , 

 3–4 , ,  
,  3–6 , 

, , . –
. 

, -
, , , -

. , 
,  

. 
,  

, ,  
. 

 (15,6%),  (2,2%), 
 (  31%),  

 (47%). , , 
, . 

,  
, .  

. 203  
,  

. 204.  
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 (Phalaroides arundinaceae (L.) Rausch.). 
,  50–200 .  

,  20 ,  6 .  – , -
,  8–20 . ,      

4–6 , . , -
, , ,  – , 

 1 , . , , 
 3 . , , , 

, . .  
, . 

, , ,  
. ,  

 „ ».  
 (  8%),  (6,8%),  (2%),  

(24,4%), – ,  (33,3 )  
 (Phragmites australis (Cav.) Trin. ex Steuud.). 

 ( . 205),  80–500 , 
,  10–50 , 

, , ,  
 

,  
,  « ». 
 – ,  

: -
, , 
.  
.  6–17 , -

. , , 
,  2,5–   

5 ,  3–     
9 , , ,  2–
3 . –

.  
. 

, , , 
, . 

. 
, , , , . 

 
, , , 

 – , ,  

. 205.  
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: , , ,  
. .  

 3000–5000 ,  
. ,  – 

.  
. , 

,  1  
 8–9 . , , 

, .  
,  

.  
. 

 (Poa palustris L.). -
,  30–120  

. 206). ,  
.  – 

, ,       
3–4 , .  

,   
2-3 ,  

, ,  
. .  

 
.  – -

. -
. 

-
 (P. triviales L.), -

, , 
. , . 

 
,  (Arecidae. Palmidae) 

,  
. 

, , , ,  
. ,  6500 

, .  
 – 

. 
 

. 206.  
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 (Arales) 
, , .  

, , , ,  
. . ,  
, , -

, , , 
,  

. , , 
–, , , .  

 – . 
 

 (Araceae). 
 

. , , 
, , ,  

, .  
– ,  

. , , 
, . , .  

. , 
,  . 

 110  2500 ,  
. ,  

, . 
, ,  (Acorus calamus L.). 

, ,  
 ( . 207). , ,  60 , -

. , 
-

 – .  – , 
 4–12 , ,  

, ,  
. , 

 
. , –
. . ,  

. 
, 

, , 
. . 

. 

. 207.  
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 1576  
. 

, , , 
, , . -

.  20% , 2–6% 
, , , -

, , .  
 « »  « », ;  

, , ,  
, , .  

, . 
,  

,  „ ».  
 (Calla palustris L.).  20–30 ,  

 ( . 208).  
, , , . 

. 
, , 

, . 
,  
, , ,  

, , .  
.  – ,  

, . 
,  

,  
. 

, , . 
, 

, ,  
, , .  

.  
,  
.  

 
,  –  

. ,  
.  

. 
 

. 208.  
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 (Lemnaceae) 
, , ,  

, .  
, . .  
, ,  

, . 
, ,  

.  
,  – .  – ,  

. 
,  

, , . 
 (Lemna minor L.). , , 

,  
 – ,  2–4  2–3 ,  

 1–4 .  
. ,  –  

, . , , 
,  

.  – , .  
,  – . 

, , , 
, ,  

30–100 . , ,  
.  

. . -
 (L. trisulca L.), -
,  5–9 ,  

,  (L.gibba L.), , 
, ,  7  5-7 . 

,  ( ), , , 
. .  

 (21,2 –38%),  (3,7–4,7%),  (  
28%), – , , , , , 

.  – 0,14–1,0 2. , 
 40 , , , 

, , .  
,  

.  
, 

, , .  



 412

, -
, , , , , ,  

, , , 
. ,  

. , , 
.  

,  
. 

 (Spirodela poyrrhiza (L.) Schleid.).  
, -

 ( )  
,  3–10 , -

 1,2–8,0 , , -
 

. 209).  5–11(15)  
,  
,  1–10 .  

, . 
 
, 
 

, .  
,  – 

. ,  
 – . 

-
 

, ,  
.  2 . , 

. 
–, ,  

,  
, , , , , , 
, . .  

,  – . 
, , , , . 

 (  21%),  (  2,7%),  (26,6%), 
- . , , -

. , -
 0,13 2.  

, , . 

. 209.  
 



 413

, -
 

. 
 (Wolfia arrhiza (L.) Yorkel ex Wimm.).  

 ( ),  0,5–
1,2 ,  0,4–1 , ,  

. ,  
. .  

. . 
. , ,  1 .  

.  
, ,  

.   
,  – . 
, ,  

, , .  
 (  60%),  (  10%),  (  20%),  

, 6, 12, , . . 
 

 (Typhales) 
. , ,  

, . , ,  
, . ,  

,  
.  –  

. 
 

 (Typhaceae) 
-

. , . , -
, -

,  – .  
, .  

. .  
, , , .  

– . 
,  30 , 

,  13 . 
 –  

. 
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 (Typha angustifolia L.).  
,  100–200(300–400) . , 

 4 , ,  
, . : , 

,  – ,  30 , . 
, , , ,  2,5  

 14 . , -
 1—20 ,  –  1–10 . 

, :  – 
 3–9 ;  – ,  – 

.  10 , -
.  

. .  – , ,  
.  

. , . 
, , , , , 

, , ,  
,  – . .  

. 
, , , ,  

. , , . 
, , , , , , 

. 
 (  10%),  (5,1%),  

 40%),  (7,6%), , , , -  
. ,  (7,3%), , 

, – . .  
 34 – .  

, , , , , 
. ,  

 – .  
,  

, , , , 
.  

. .  
.  

, , 
, . , , 

.  
, .  

. , 



 415

,  
.  1  60–100 . 

(T. latifolia L.). ,  
 100–200(300)  . 210). ,       

20 . ,  10–32 , 
, .  

. . 
 – . 

-
, -

, , ,  
,  

,  – . 
, , , , 
, . -

, . 
 

 (T. laxmannii Lepech.), -
 

, -
,  

5 .  
, . 

, ,  
  (T. sibirica A. Krasnova),  

 –  (T. schuttleworthii Koch et Sond.),  
 –  (T. australis Schum.et Thonn.),  

 
 (T. zerovii Klok.),  

,  –  (T. pontica Klok.),  
 –  (T. minima Funk.)   (T. 

grossheimii Pobed.). 
 

 (Sparganiaceae) 
-

. , , 
. , -

,  – .  – -
, ,  –  – , ,  

, , .  –  
, , . 

. 210.  
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, ,  20 ,  
. 

 (Sparganium). ,  
. 

 (S. erectum L.).  
,  25–150(200) . , 

 30–50  0,7 . ,  
,  3–15 , .  

, . ,  ( ) , -
 –5–12. , , .  

.  – ,  5–7 ,  
.  

. . 
,  

, , , , .  
, , 

, ,  – . 
, , , , , 

.  (  14%),  (  
2%), , , - .  

, , , .  
, . 

,  
, .  

, 
, . 

,  
.  

. 
 (S. minimum Wallr.).  

 40 , ,  90  
.  30 , -

. , , ,  
, , ,  15–30 ,  1,5–  

2 , ,  
. , .  

,  – . , , 
. , ,  

, .  
,   –  .   

.  – ,  2–4 . 
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, , , , , ,  

,  25–100 .  
.  

 
. ,  – 

. 
. 

 (S. emersum Rehm.). :  
,  

 50–100 ,  5–8 ,  
 –  

,  25  2–4 .  
, ,  

. . 
,  ,  ,  ,   

, ,  – .  
, .  

.  
.  

, , . 
 (S. neglectum Beeby). , 

 30–50 . , ,  
. , –

 
. . 

 – , , , 
 6–10 . 

,  20–
30 . .  

 
 

1.  (Nymphaeaceae) ? 
2.  (Nymphaea alba L.) ? 
3.  (Ceratophyllaceae) ? 
4.  (Ceratophyllaceae) – 

,  ? 
5.  (Nelumbonaceae)? 
6.  (Nelumbonaceae) ? 
7.  (Ranunculaceae) ? 
8.  (Ranunculaceae)  

 ? 
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9.  (Ranunculaceae) ? 
10.  

(Caryophyllaceae) ? 
11.  

 (Caryophyllaceae) ? 
12.  (Caryophyllaceae)  ? 
13.  (Polygonaceae) ? 
14.  ? 
15.  (Polygonaceae)  

 ? 
16.  ? 
17.  (Theales) ? 
18.  (Elatinaceae) ? 
19.  (Primulaceae) ? 
20.  

(Primulaceae) ? 
21.  (Primulaceae) ? 
22.  (Violaceae) ? 
23.  (Violaceae) ? 
24.  (Violaceae) ? 
25.  (Capparales) ? 
26.  (Brassicaceae) ? 
27.  

(Brassicaceae) ? 
28.  

(Salicaceae) ? 
29.  (Euphorbiaceae) ? 
30.  (Crassulaceae) ? 
31.  (Myrtales) ? 
32.  (Trapaceae)  ? 
33.  (Hippuridales) ? 
34.  

(Apiaceae)? 
35.  (Dipsacales) ? 
36.  (Valerianaceae) ? 
37.  

(Solanaceae)? 
38.  (Scrophulariaceae) ? 
39.   

(Lentibulariaceae)? 
40.  

(Asterales) ? 
41.  ? 
42.  ? 



 419

43.  ? 
44. . 
45.  ? 
46. . 
47. . 
48.  
 ? 
49.  

 ? 
50.  

 ? 
51. . 
52. ? 
53. . 
54. ,  

. 
55.  
? 
56.  

)? 
57. . 
58. ,  

? 
59. . 
60. ? 
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XI.         
 

 
, , 

, .  
, , , – ,  

, , .  
 – , , . 

.  
.  (603,7 . 2)  71 

. ,  243 . . 160  
 100 ,   4  .  –   10  .   

,  10 .  
. 2,5 .  

.  (30 . ) 
, 11 . – ,  – , , 

 [102].  
 0,1 2,  

. 
 (0,18–0,23 

2),  –  (0,17–0,20 2)  –  (0,1–0,05 
2).  0,5–1 2.  

 (  30 
. ), , , , , ,  

,  – , , , , , ,  
. .  

.  10 
,  – 0,2–0,3 . ,  

, .  
 (  10 ).  

, .  
 ( )  

. ,  
10–20 ,  – 80–100 .  60–70  5–10 

.  
,  

. .  
 2–3,5 .  

. -
 (250–500 3)  (200–300 3) . 
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 (300–500 3)  –  
,  (300–500 3).  

 (  50 3).  
 

(100–200 )  (200–500 ).  
.  

,  1–2  10–20 (30) , 
 ( , ).  

 50–150 (200) . , 
,  6,0–8,0.  

,  
, .  

 Glycerietum maximae, Sparganio-Glycerietum fluitantis ( , 
), Phragmitetum communie, Scirpetum lacustris ( ,  ).   

 
 Nupharo lutei-Nymphaeetum albae, Potametum obtusifolii 

), Potametum petfoliati, Myriophyllo-Potametum ( , ), 
Elodeetum canadensis, Myriophylletum verticillati ( , ).  

 
 Batrachio trichophylli-Callitrichetum cophocarpae, 

Ranunculo-Cardaminetum parviflorae , ).  
 

.  (100–150 )  
 

 Potameto natantis-Nymphaeetum candidae, Stratiotetum aloidis, 
Hydrocaaritetum morsus-ranae.  

 Ceratophylletum demersi, Potametum pectinati  
. ,  (0,3–0,6 ),  

,  
 Potametum perfoliati, 

Potametum pectinati, Myripohylletum verticillati ( ).  
 

.  
 Typhetum angustifoliae, Glycerietum 

maximae, Acoretum calami, Bolboschoenetum maritimi continentale  
 Potametum perfoliati, Potametum pectinati, 

Myriophylletum verticillati. Ha  
.  

,  0,5 .  
 Potamogetón perfoliatus, 

Myriophyílum spicatum  Nuphar lutea ( ).  
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, ,  
. , , 

.  
,  

, .  
 1–2 .  ,  ,   

, , . 
 50–70  150–250 (300) ,  6,0–8,0. 

,  
, ,  –  
.  

 Glycerietum maximae, 
Sparganio-Glycerietum fluitantis ( ), Phragmitetum australis, Typhetum 
angustifoliae, Caricetum acutiformis ( , ).  

 Sagittario-Sparganietum emersi, Sparganietum erecti, 
Bolboschoenetum maritimi continentale ( ).  

 Potametum graminei, Potametum 
perfoliati, Myriophylletum verticillati, Potametum pectinati, Nupharo lutei-
Nymphaeetum albae.  Scirpetum 
lacustris, Potametum natantis, Nupharo lutei-Nymphaeetum albae, Polygonetum 
amphibii.  
Nymphoidetum peltatae,  – Trapetum natantis, Potameto 
natantis-Nymphaeetum candidae ( , ).  

 Stratiotetum aloidis, Potametum lucentis, 
Hydrocharitetum morsus-ranae.  

 
.  3–5  

. , , -
.  100–200  500–700 

,  6,0–8,0. .  
,  

.  
 Glycerietum maximae, Sparganio-Glycerietum fluitantis ( , 

), Bolboschoenetum maritimi continentale, Glycerietum plicatae, 
Acoretum calami ( , ).  

 Phragmitetum australis, Typhetum angustifoliae, Scirpetum 
lacustris.  (  150–200 )  Myriophylletum 
verticillati, Nymphaeetum albo-luteae, Potametum natanto-lucentis, Potametum 
pectinati,  – Trapetum natantis.  

, , 
,  
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.  20–30  200 
(500) , .  – 50–150 
(200) ,  – 10–12 ,  6,0–8,0.  

,  – .  
 Phragmitetum communis, Typhetum 

angustifoliae, Typhetum latifoliae,   –  Ceratophylletum 
demersi, Elodeetum canadensis.  
Scirpetum lacustris, Potametum lucentis, Potametum crispi, Potameto natantis-
Nymphaeetum candidae ( , ), Nupharo lutei-Nymphaeetum 
albae.  

, , 
,  

.  Potametum perfoliati, 
Potametum pectinati,  – Elodeetum canadensis  Ceratophylletum demersi. 

 Nupharo lutei-Nymphaeetum 
albae. ,  

.  
 Thelypteridi-

Phragmitetum,  
Sparganietum erecti  Sagittario-Sparganietum emersi.  

 Elodeetum canadensis, Myriophylletum verticillati, Ceratophylletum 
demersi, Nupharo lutei-Nymphaeetum albae .  

 
 (Phragmites australis),  

(Agrostis stolonifera),  (Sium latifolium),  
(Bidens cernua),  (Bolboschoenus maritimus), 

 (Typha angustifolia), .  (T. latifolia), 
 (Butomus umbellatus),  (Alisma 

plantago-aquatica).  
.  3 .  

 2 . 2.  40  
 10 2. ,  

.  
, , , , , .  

.  
 – 

, , , .  
,  –  ( , ),  

 – .  
 – .  –  

);  24,2 2,  – 7 , 
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 – 58 .  
 (  – 220 2,  – 2,6 

,  – 6 ).  
.  10–19%.  

.  
,  700 ,  16–24 .  

 0,1–1  
 ( , , .).  

,  – .  
 150  250 (500) ,  15 . 

 ( ), -
 ( ) ,  6,0–

8,0. , 
.  

. 
 

.  
 

 Glycerietum maximae, Glycerio fluitantis-
Oenanthetum aquaticae, Typhetum angustifoliae, Potametum obtusifolii, 
Potametum natanto-lucentis, Potameto natantis-Nymphueetum candidae, 
Myriophyllo-Nupharetum, Hydrochari-Stratiotetum .   

 Phragmitetum communie, Glycerietum plicatae, 
Sagittario-Sparganietum emersi, Typhetum angustifoliae, Myriophyllo-
Nupharetum, Potametum crispi  Glycerio fluitantis-
Oenanthetum aquaticae, Potametum obtusifolii i Potameto natantis-
Nymphaeetum candidate.  

 Scirpetum lacustris, Phragmitetum 
communis, Glycerietum maximae, Bolboschoenetum maritime-maritimi,  

 – Batrachio circinati-Alismatetum graminei, Potametum 
pectinati . ,  

,  
Typhetum latifoliae, Scirpetum lacustris,  
– Elodeetum canadensis, Potameto natantis-Nymphaeetum candidate, Potametum 
lucentis, Ceratophylletum submerse.  
Alopecuro-Alismetum, Eleocharitetum palustris, Potametum crispi, Nymphaeetum 
albo-luteae, Schoenoplectetum tabernaemontani, Typhetum laxmannii, 
Bolboschoenetum maritime-maritimi, Najadetum marinae, Lemno-Spirodele, 
Parvopotameto-Zannichellietum palustris, Batrachietum rionii . 

-
 – Trapetum natantis, Nemphoidetum peltatae, Spirodelo-Aldrovandetum, 
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Salvinio-Spirodeletum  – Potametum natantis, Ceratophylletum 
submerse, Potametum obtusifolii, Nymphaeetum albo-luteae. ,  

,  
.  Ponametum 

candidate, Potametum obstusifolii, Nymphaeetum albo-luteae. 
. 

.  
 

0,1  50–150 (200) , 
 500 . ,  

, )  ( )  
 7,0–8,0 ( , )  8,4– 8,7 .  

.  
,   200  . 

, -
,  – . 

 
 Phragmitetum communis ( )  

Typhetum angustifoliae ).  
 Trapetum natantis  Salvinio-Spirodeletum 

, . -
 Ceratophylletum lanaitici, Potarrretum 

sarmatici, Potametum natanto-lucentis.  
 Eleocharitetum palustris, Schoenoplectetum 

tabernaemontani, Najadetum marinae, Lemnö-Spirodertetum, Salvinieto-Spiro-
delletum, Potametum pectinati.  

, , 
 Celatopliylletum demersi, Potametum 

pectinati,  Parvopotameto-Zannicliellietum palustris.  
-

 ( ,  
). , 

 1–2 .  
 3  5 ,  7–8 . ,  

.  
, pH  4,5–6,8. 

 50–70 
(100) .  

. -
 Scirpetum lacustris, Typhelum latifoliae, 

Typhetum angustifoliae, Glycerietum maximae, Eleocharitetum palustris  
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– Phragmitelum communis.  
 lygonetum amphibii, Potametum natantis, 

Nupharo lutei-Nyinphaeetum albae, Potameto natantis-Nymphaeetum candidae. 
.  

 Isoeto-Lobelietum,  
 

. ,  
, ,  

.  
.  

,  
. ,  

(Scheuchzeria palustris),  (Drosera anglica),  
(Carex limosa), .  (C. chordorhiza) . 

 
– , , .  

 50–100 (150),  – 200 . ,  
 100 , pH  7,8–8,4.  

.  
.  

 Phragmitetum communis, Typhetum 
angustifoliae.  
Elodeetum canadensis, Potametum perfoliati, Potametum pectinati, 
Myriophylletum spicati, Potametum lucentis .  

 Ceratophylletum demersi, Lenmo-
Spirodelletum  Salvinio-Spirodelletuni.  

 Nupharo lutei-Nymphaeetum albae  Nymphaeetum albo-
luteae, . ,  

, ,  
: Trapetum natantis, Trapo-Nymphoidetum peltatae, Nymphoidetum 

peltatae,  Spirodelo-Aldrovandetum.  
.  

, 
.  

 (  360 2).  
 

.  
 (  200–500 ). , 

, .  
 

, .  
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Phragmitetum communis  Typhetum angustifoliae,  
 Typhetum laxmannii, Scirpetum 

lacustris, Schoenoplectetum tabernaemontani. ,  
,  Parvopotameto-

Najadetum.  Batrachietum rionii, 
Ceratophylletum demersi, Myriophyllo-Potametum, Potametum crispi . 

-
, -

 
.  

, .  
 Phragmitetum communis, Typhetum angustifoliae  Scirpetum 

lacustris.  Sparganie-
tum erecti, Potametum pectinati, Potametum perfoliati, Ceratophylletum 
demersi,  

: Nymphoidetum peltatae, Nupliaro lutei-Nymphaeetum 
albae, Trapetum natantis.  
300  Potametum perfoliati  Potametum pectinati 

).  
 

 Myriophylletum verticillati, Potametum pectinati.  
,  

,  
 – Zannichellietum palustris, Ruppietum maritimae  Zosteretum 

marlnae.  
, . -

 Phragmitetum commu-
nis, Typhetum laxmannii, Scirpetum lacustris, Bolboschoenetum maritimi, 

.  
, ,  

,  ( )  50–
200 .  Zosteretum marinae (  

), Ruppietum maritimae (  
).  

 Scirpetum maritimi, Scirpetum lacustris  
Bolboschoenetum maritimo-maritimi.  

 Phragmitetum communis  Typhetum laxmannii.  
.  

 
.  

 (50–250 (500) ), ,  – -
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.  
,  

.  
, , ,  

.  
,  

, , ,  
.  

,  
 Scirpetum maritimi, Scirpetum lacustris, Bolboschoenetum 

maritimo-maritimi, Phragmitetum communis, Typhetum laxmannii, 
Schoenoplectetum tabernaemontani .  

. ,  
.  

,  
,  Potametum pectinati  

Myriohylletum verticillati;  Najadetum marinae  
Parvopotameto-Zannichellietum palustris.  

 
Ruppietum maritimae, Zannichellietum palustris, Zosteretum marinae. Ha 

 
Ruppietum maritimae, .  

. , 
 1,2 . .  

 [3].  
 6,3%,  – 11%.  

 1,6%,  – 0,4,  –  0,3%.  
 50 . 40%  100  7% – 

 1000 .  – ,  
 ( ).  

 
 ( ).  

 (  80%) .  (11–12%) 
.  (4–

5%) .  
,  

 1000 2,  – 10–30 (150) , -
.  

.  Ceratophylletum 
submersi, Ceratophylletum demersi, Potameto natantis-Nymphaeetum candidae, 
Potametum compressa, Potametum lucentis, Stratiotetum aloidis, 
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Hydrocharitetum morsus-ranae.  
, , – Thelypteridi-

Phragmitetum, Cicuto-Caricetum pseudo yperi .  
 

.  
. 

,  
.  

 (Phragmites australis),  
(Typha latifolia),  (T. angustifolia),  (Carex 
acuta), .  (C. acutiformis), .  (C. elata), .  (C. 
bohemica), .  ( . pseudo yperus),  

 (Caltha palustris),  (Stachys palustris),  
 (Cicuta virosa),  (Beckmannia eru iformis), 

 (Myosotis palustris),  (Glyceria 
fluitans),  (Menyanthes trifoliata),  
(Acorus calamus) .  

 
, .  

,  
(2–3 ) .  

 
:  15  –  

 (Lemna minor),  (Spirodela polyrrhiza),  
 (Polygonum amphibium),  (Ceratophyllum 

demersum),  15  –  (Limosella aquatica),  
 (Bidens cernua),  (Veronica beccabunga),  

 (Polygonum lapathifolium),  (Rorippa 
brachycarpa),  (Cyperus glaber),  (C. 
glomeratus),  (Typha angustifolia).  

 
(Batrachium divaricatum),  (Potamogeton berchtoldii), 

 (P. friesii),  (Caltha palustris),  
 (Eleocharis palustris),  (Oenanthe aquatica),  

 (Sium latifolium),  (Myosotis palustris), 
 (Typha latifolia).  (  

), ,  
(Agrostis stolonifera), ),  (Bolboschoenus maritimus), 

 (Alisma lanceolatum).  
.  

 23 . -
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. . ,  
, .  

.  
.  100 . 

3  ( ),  ( ), 
 ( )  ( ) 
. 60  10–100 . 3,  –  10 

. 3 . , ,  
.  

 
.  6,7 .  

 284 2. ,  
, .  

 10 .  
 

, , .  – , 
,  

.  
,  

. .  
.  

 
.  

, , 
 

. , 
 ( , , )  

 ( , , , ) . 
 

,  – . 
 

, , ,  
. -

 Phragmitetum communis, Typhetum 
angustifoliae, Scirpetum lacustris, Glycerietum maximae, Roripp  amphibiae-
Oenanthetum aquaticae, Typhetum latifoliae, Eleocharitetum palustris, 
Sparganietum erecti, Sagittario-Sparganietum emersi, -

 -  Car cetum ripariae, Caricetum gracilis, Caricetum 
vesicariae, Caricetum vulpinae, Phalaridetum arundinaceae . 

 
.  
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 Potametum perfoliati, Potametum lucentis, Potametum pectinati, 
Potametum graminei, Myriophylletum verticillati, Nupharo lute -Nymphaeetum 
albae, Potameto natantis-Nymphaeetum candidae, Polygonetum amphibii, 
Potametum natantis.  
Hydrocharitetum morsus-ranae, Hydrochareto-Stratiotetum.  

 ( )  – 
Trapetum natantis  Nymphoidetum peltatae,  – Potameto natantis-
Nymphaeetum candidae.  

.  
.  

. 
 Typhetum angustifoliae, Glycerietum 

maximae, Bolboschoenetum maritimi continentale, Glycerio fluitantis-
Agrostietum stoloniferae, Sparganio-Glycerietum fluitantis, Rorippo amphibiae 
Oenanthetum aquaticae,  – Ceratophylletum demersi, 
Myriophylletum verticillati, Potametum natanto-lucentis, Potametum perfoliati, 
Polygonetum amphibii, Nymphoidetum peltatae ( ).  

 
 Typhetum latifoliae, 

Typhetum angustifoliae  – Phragmitetum communis.  (  
 Stratiotetum aloidis, Lemnetum tr sulcae, Lemnetum minoris, 

Lemno-Spirodelletum, Hydrocharitetum morsus-ranae.  
 Potameto natantis-Nymphaeetum candidae  -  

Nupharo lutei-Nymphaeetum albae.  
 

 Potametum pectinati, Potanietum 
perfoliati, Myriophylletum verticillati ( ),  

.  
 

,  
, , .  

; . 
 Phragmitetum communis, Typhetum 

angustifoliae, Typhetum laxmannii, Typhetum minlmae ( )  
Glycerietum maximae, Sparganio-Glycerietum fluitantis, Eleocharitetum 
palustris, Typhetum latifoliae .  

 Potametum graminei, Potametum obtusifoii ( , )  
Potametum pectinati, Potametum perfollati, Myriophylletum verticillati 

, ).  
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1. . 
2. ? 
3. . 
4. . 
5.  

? 
6. ,  

? 
7. ,  

. 
8. , . 
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XII.  
 

 – , 
 –  

.  
,  

. 
,  

,  – ,  
 –  

 – . 
, ,  

, ; 
,  

, ; 
,  

- ;  
 

;  
. 

 7  ,   800  
.  –  

,  14%.  
 

. .  
,  

6–16 . .  
. 

,  
, , . 

:  
.  

,  
.  

 
. ,  

, , , 
, . 

. , 
, .  
. 
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- .  

 
.  

,  
. , 

,  
. 

, -
, , ,  

, , , 
. , ,  

. 
, ,  

(1–3) ,  
,  

. 
 – ,  5–10 , 

.  
,  
. 

 – , , ,  
. . 

,  
. 

 – , .  
.  

.  
, . 

 
 –  

 ( ),  
,  

 (1991), . 
  (7.02. 2007 .)  

. 
 

. 
  1980 .  

.  (1996)  
: “ ”  “ ”. “ . 
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”  541  ( , , ) 
,  – 439 , 

 – 28,  – 17,  – 27,  – 30.  
 “ . ”  13  

 
. .  

, , .  
,  826  
 – 611,  – 46,  – 52  – 

57 .  35%, -
. -

, -
. , 

 “ . ” ( ). 
.  

826  
, . ,  

 
 

,  
.  

,  
.  

, , 
, , ,  

, . 
-

: , , , -
. -

.  7010  
2557,8 .  (4,2%): , 12 

,  450  
,  

.  
 700 ,  

.  
 

,  
, . 

,  
,  
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», , ,  
. 

.  
.  [23]  122 , 

 22 , 11  6 .  
 (48 

, 8 , 3 )  Phragmito-Magnocaricetea ( -
 35 , 5  3 ).  

 Lemnetea (21 , 
3 , 2 ).  (Ruppietea, Zosteretea, Isoeto-Littorelletea) 

, . 
 

(105 )  (100 ),  –  
(88 ).  
23 ,  – 25.  

 37 (42%) ,  – 39 (39%),  – 22 
(21%),  –  30 (34,2%), 34 – (34,0%)  47 (45%). 

 
11  (Batrachietum fluitantis, Hydrochareto-Nymphoidetum peltatae, 
Lemnetum gibbae, Myriophylletum altemiflori, Nymphoidetum peltatae, 
Potametum alpini, Potametum nodosi, Wolffietum arrhizae, Zannichellietum 
palustris, Typhetum laxmannii, Isoetetum lacustris),   –  5  
(Hydrochareto-Nymphoidetum peltatae, Nymphoidetum peltatae, 
Myriophylletum altemiflori, Sparganietum minimi, Potametum sarmatici),  
– 7 (Aldrovandetum vesiculosae, Calltricho-Lemnetum minoris, Ceratophylletum 
submersi, Glycerietum fluitantis, Glycerio fluitantis-Oenanthetum aquaticae, 
Potametum obtusifolii, Veronico beccabungae-Callitrichetum stagnalis). 

 
, , 

 – . 
 

Nymphaeion albae (Potametea)  Lemnion minoris (Lemnetea). 
 

, -
, , , « » -

, , , , « -
», , « », « », 

», . 
 

» , « », « », « -
» ( .), « » ( -
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, .), « » ( .), « -
» ( .), « » ( .), « -
» ( .), « » ( .), 

» ( .), « », « » 
.), « »  « » (  

.), « » ( .), « » ( .) 
. 

, 
, , 

 ( , 1971),  
 ( , 1992),  

.  ( , 1994), 
 

 ( , 1979),  
 ( , 1992)  

. ,  
,  

,  « » 
(1992), « » (1999), «  

 2000–2015 » (2000), 
» (2002) ,  

,  
 

». , :  
 « » (1991); 

:  (1994),  (1994),  (1995), 
 (2001)  «  

» (1994), «  
 

» (1997).  
,  

.  
,  

 
.  30  

,  
,  

.  
 (Trapetum natantis, Salvinietum 

natantis) ,  
.  
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 Marsilietum quadrifolia 
.)  

Cladietum marisci ( .). . . 
.  .   [48]   

 (Isoeto-Nanojuncetea), . 
 

,  
 

 ( .)  
 ( , 

.).  
 

.  
,  

, ,  
, ,  

, , 
, ,  

. 
,  

,  
.  

(Marsilietum quadrifolia)  (Nymphoidetum peltatae, 
Hydrocharito-Nymphoidetum peltatae, Trapetum natantis, Trapo-Nymphoidetum 
peltatae) .  

 
 (Lemno-Azolletum filiculoides, Lemno-Azolletum carolinianae, Potameto 

pervofoliati-Vallisnerietum spiralis, Potameto-Zannichellietum palustris, 
Potameto-Zannichellietum pedicellatae, Potameto natantis-Nymphaeetum 
candidae, Myriophyllttum altemiflori, Riccio-Azolletum carolinianae, Ruppietum 
maritimae, Zosteretum noltii, Zosteretum marinae, Isoetetum palustris, 
Scirpetum maritimi-triqueten) . 

 
 

, , 
, , . 

.  
.  
.  
 3000 .  

,  
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 (Acorus calamus, Bidens 
tripartita, Bidens cemua, Gnaphalium uliginosum, Mentha aquatica, Nuphar 
lutea, Nymphaea alba, Iris pseudacorus, Polygonum hydropiper .). 

.  [23] -
.  

 ( -
,  

)  (Trapo-Nymphoidetum). C -
 – . 

-
 ( ,  

)  
 (Aldrovandetum vesiculosae, Eleocharito-Marsileetum quadrifoliae, 

Isoetetum palustris, Hydrocharito-Nymphoidetum peltatae, Nymphoidetum 
peltatae, Salvinio-Hydrocharietum, Trapetum natantis, Salvinio-Spirodeletum 
polyrhizae).   (Isoetetum palustris)  

 (Eleocharito-Marsileetum) –  
. ,  

 – Salvinio-Spirodeletum polyntizae. 
-

 (  
, )  10 

,  5 ,  5 . 
 

 ( , 
, )  17 

 (Nympharo lutei-Nymphaeetum albae, Najadetum marinae, Najadetum 
minoris, Lemnetum gibbae, Salvinio-Spirodetum polyrrhizae, Lemno-Salvinietum 
natantis, Salvinio-Hydrocharitetum, Riccietum fluitantis, Wolffio-Lmnetum gibbae, 
Lemno-Azolletum carolinianae, Lemno-Azolletum filiculoides, Ricciocarpetum 
natantis,Trapetum natantis, Eleocharito-Marsileetum quadrifoliae, Hydrocharito-
Nymphoidetum peltatae, Isoetetum palustris, Trapo-Nymphoidetum peltatae). 

, -
, .  

,  (Pilularietum globuferae). 
 

. ,  
,  (Eleocharito-Marsileetum 

quadrifoliae, Hydrocharito-Nymphoidetum peltatae, Trapo-Nymphoidetum 
peltatae, Mariophylletum alterniflori). ,  

,  (Ceratophylletum tanaitici, Potametum 
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obtusifolii, Wolffio-Lemneetum gibbae, Potameto natantis-Nymphaeetum candidae, 
Potameto perfoliati-Vllisnerietum spiralis, Lemno (gibbae)-Azolletum carolinianae, 
Riccietum fluitantis, Ricciocarpetum natantis, Riccio-Azolletum carolianae, 
Isoetetum palustris).  17  
(Batrachietum rionii, Callitrichetum hermaphroditicae, Callitricho-Hottonietum, 
Callitricho-Ranunculetum fluitantis, Ceratophylletum submerse, Nymphyoidetum 
peltatae, Sparganietum minimi, Wolffietum arrhizae, Potameto-Nupharetum, 
Nupharo- lutei-Nymphaeetum albae, Batrachio cirsinnati-Alismatetum graminei, 
Myriophyllo-Nupharetum, Lemnetum gibbae, Batrachio trichophylli-Callitrichetum 
cophocarpae, Scirpetum maritimi-triqueteri, Aldrovandetum vesiculosae, 
Spirodelo-Aldrovandetum), . 

,  
 

, .  1983 .  
 14120 .  

 326  [58].  
 2171 , 2357 , 4606  –  

 4660 – , , 
. 

.  
 1000  [140].  

 195 . 
 

. 
 [57]. 

 
 [96 ]. 

. 
 

0 – 
: , ,  

 
,  
. 

 
I – 

: , , 
,  

, . 
 

II – 
: ,  

,  
, . 

 
III – 

: , ,  
,  

. 
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IV – 

: , ,  
, ,  
,  

– . 
 

V – 
: ,  

,  
 

. 
 

VI – 
: ,  

,   
 

. 
 0 – .  (Eleocharis 

multicaulis),  (Ludwigia palustris),  
(Armeria pocutica),  (Echinophora sibthorpiana), 

 (Subularia aquatica),  (Utricularia bremii). 
 I – .  (Juncus 

subnodulosus),  (Carex globularis), .   (C. 
heleonastes), .  (C. hostiana), .  (C. lachenalii),  

 (Gladiolus palustris),  (Phyllophora 
pseudoceranoides),  (Pilularia globulifera),  

 (Caldesia parnassifolia),  (Eleocharis 
oxylepis),  Fimbristylis bisumbellata,  

 (Juncus sphaerocarpus),  (Hammarbya 
paludosa),  (Sparganium angustifolium),  

 (Typha minima),  (Sphagnum subnitens),  
 (Sphagnum wulfianum),   (Meesia triquetra). 

 II – .  (Dactylorhiza 
cordigera), .  (D. incarnat ), .  (Dactylorhiza 
maculat ),  (Eleocharis mamillata),  
(Lythrum thymifolia),  (Carex chordorhiza), . 

 (Carex pauciflora),  (Drosera intermedia), . 
 (Drosera longifolia),  (Eleocharis 

carniollica),  (Nymphoides peltata),  
 (Batrachospermum ectocarpum),  

(Bryopsis adriatica),  (Bulbochaete subquadrata), 
 (Callithamnion granulatum),  

(Chaetomorpha zernovii),  (Chara braunii), Chara muscosa, 
 (Dictyota dichotoma),  

(Ectocarpus siliculosus var. Hiemalis),  (Euastropsis 
richterii),  (Eupogodon apiculatus), 
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 (Genicularia spirotaenia),  
(Helminthora divaricata),  (Lamprothamnium 
papullosum),  (Nemalion helminthoides),  

 (Nitella gracilis),  (Oedogonium plagiostomum), 
 (Osmundea hybrida), .  (O. truncata),  

 (Pediastrum kawraisky)i,  (Penium borgeanum), 
 Petalonia zosterifolia),  

(Polysiphonia spinulosa),  (Roya anglica),  
 (Spermatochnus paradoxus),  (Sphacellaria 

nana),  (Spirogyra reinhardii),  
 (Stigeoclonium fasciculare),  (Stilophora tenella), 

 (Isoëtes lacustris), Cladium mariscus,  
 (Nymphoides peltata), Elatine hungarica, Allium scythicum, -

 (Cladium mariscus),  (Schoenoplectus 
mucronatus),  (Schoenus ferrugineus),  
(Gladiolus imbricatus), .   (G. tenuis),  ( ris sibirica), 

 (Juncus bulbosus),  (Anacamptis 
palustris),  (Epipactis palustris),  
(Orchis militaris),  (Scheuchzeria palustris),  

 (Tofieldia calyculata),  (Astrodaucus 
littoralis),  (Isatis littoralis),  (Raphanus 
maritimus),  (Chamaedaphne calyculata),  

 (Euphorbia paralias),  (Medicago marina), 
 (Thymus littoralis),  (Utricularia 

vulgaris), .   (U. intermedia), .   (U. minor),  
 (Goniolimon rubellum),  (Limonium czurjukiense), 

 (Batrachium fluitans),  (Salix 
lapponum),  (Saxifraga hirculus),  
(Sphagnum molle),  (Sphagnum tenellum),  
(Meesia uliginosa). 

 III – .  (Epipactis 
helleborine),  (Dactylorhiza iberica), . 

 (D. majalis), .  (D. traunsteineri),  
 (Bambusina brebissonii),  

(Batrachospermum gelatinosum),  (Chara canescens),  
 (Chara delicatula),  (Chroodactylon 

ramosum), .  (Ch. wolleanum),   (Cladophora 
dalmatica),  (Cladophora vadorum),  

 (Cladostephus spongiosus),  (Cladostephus 
verticillatus),  (Codium vermilara),  
(Desmidium baileyi),  Enteromorpha maeotica, 
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 (Gonatozygon pilosum),  
(Laurencia coronopus),  (Lophosiphonia reptabunda), 

 (Nitella tenuissima),  (Nitellopsis 
obtuse),  (Oedogonium plagiostomum), 

 (Pterosiphonia pennata),  
(Punctaria latifolia),  (Punctaria tenuissima),  

 (Pylaiella littoralis),  (Rhodochorton 
purpureum),  (Siphonocladus pusillus),  

 (Stylonema alcidii),  (Thorea ramosissima), 
 (Tolypella prolifera),  

(Vaucheria litorea),  (Hydrocotyle vulgaris), 
 (Aldrovanda vesiculosa),  (Allium 

regelianum),  (Cinclidotus aquaticus). 
 IV – .  (Eleocharis 

multicaulis),  (Dactylorhiza fuchsi ),  
 (Salvinia natans),  (Trapa natans), 

 (Crithmum maritimum).  
 5  

,  “ . ” (2009).  
 

 
1.  ? 
2. . 
3.  . 
4.  ?  
5. ,  

. 
6.  ? 
7. ,  

? 
8. ,  

. 
9. . 



 444

XIII.  
 

-
.  

, , , . 
 

,  
.  

, .  
, , 

, , , 
 [31, 120, 131].  

,  –  
 [38]. 

 
.  

 0  3–5  100000–
80000 lux  ( ):  
Zostera,  – Ulva lactuca,  Cladophora, Enteromorpha  

 – Dilophus repens, Padina pavonia  – Ceramium 
ciliatum, Polysiphonia opaca [38].  3–5  10–15  

 40000–20000 lux  
 ( ), : Cystoseira barbata, Dilophus fasciola, 

Nereia filiformis, Zanardinia prototypus  – Ceramium 
rubrum. ,  10–15  
50–60 ,   lux,   

 ( )  – Phyllophora nervosa, Dasya 
pedicellata, Polysiphonia elongata,  – Ectocarpus siliculosus . 

-  
.  

 
 ( ),  

. , ,  
 Phaeocystis pouchetii  1,0° ,  

6°  11,6°  
 [31].  – Fucus, Bangia, Enteromorpha  

 Trichodesmium  Syracosphaera 
 20° .  

 Sargassum, 
Sphacelaria,  Siphonaceae, Lithothamnium.  
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. -
 Halosphaera viridis, ,  

 (  30°/ ).  
 Fucus, Cystoseira, Laminaria, Macrocystis. 

 
 3  30°/ .  

 (  3%),  Rhizsolenia longyseta,  Spirogyra. 
 

.  
 Fucus serratus,  F. 

vesiculosus, F. sherardi  F. ceranoides [98]. 
 « »  

.  
 [131].  – Nitschia ovalis, 

Navícula longirostris –  Cl 60–80 ,  Nitschia frustulum 
 Cl 30–50 .  

 – Amphora commutata, Nitschia apiculata, Melosira 
nummuloides –  Cl  7  20  (  ),  2  6 

 (  ). 
,  (Cl  2 )  

Cyclotella meneghiniana, Thalassiosira fluviatilis.  
-

 ( , -
).  

,  
,  

 Oenanthe aquatica, Phragmites communis, Carex lasiocarpa, 
Menyanthes trifoliata,  Nuphar luteum, Nymphaea candida  

 Sagittaria sagittifolia, Sparganium simplex. 
, ,  

 Isoetes lacustris, Sparganium affine, Litorella 
sp., Lobelia sp. , , ,  

 
.  

 qisetum fluviatile, Carex acuta, ,  
, ,  

.  
.  Sagittaria sagittifolia, Nymphaea 

candida, Stratiotes aloides  ( , 1952).  
 (  1 ): Myriophyllum verticillatum, 

Nymphoides peltata, Potamoget n compressus . 
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.  

.  (  
), . .  [31] ,  (0–5 )  

 Rivularia, Enteromorpha, Cladophora,  
 8–13  

Phyllophora brodiaei.  
: ,  – . 

 
 [35]. ,  (  

10° )  Fucus vesiculosus, Laminaria 
sacharina, Ceramium rubrum.  20 ,  ,   

,  
 Polysiphonia rctica, Ceratocolax hartzii Phyllophora interr pta.  

 
.  

. ,  
 Halosphaera viridis  

 [31]. ,  
 

. ,  
 Laminaria  Macrocystis  

 [125]. 
,  

 
.  

:   ( ,  )   ( .  
) [39], , . 

,  
 ( .). 

 1902 . ,  
.  

 « -
»,  [119, 131].  

. 
 

. , ,  
,  « » 

.  
Phaeophyceae ,  

 [120].  
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 [31]. , ,  
,  

 –  [38].  
 

 [38].  
, . , 

 
» .  « » ,  

,  
 –  15–20 .  « »  – 

Thalassiosira gr vida, Achnanthes taeniata, Fraguaría oce nica, F. isl ndica – 
,  « » – Chaetoceros 

socialis, Ch. fu cellatus – .  
 « »  

,  
.  (  

)  « » 
 – Peridineum pellucidum, . brevipes 

.  – Nitschia seriata, Chaetoceros mitra. 
 

,  [13].  
 (  0,05–

0,07 )  
:  ( irpus lacustris),  

 (Typha latifolia),  (Nuphar luteum),  
 (Myriophyllum spicatum) .  

(0,07–0,20 )  
(Phragmites communis),  –   (Potamoget n 
fluitans),  (Calla palustris). 

 
. ,  

 1  4–7 % ,  –  20 
%   60%.  -

 (Sali  triandra, S. cin rea)  
 0,5–0,6 . .  

.  
 25%  

. 
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 [44]. -
, , -

:  
 (Hippuris maritima),   (Agrostis albida),   
 (A. maritima),  (Eleocharis euuniglumis), 

 (Puccinellia maritima),  (P. 
suecica)  [43]. , ,  

, : 
 (Plantago subpolaris),  (Juncus 

gerardii),  (Plantago maritima),  
(Triglochin maritima),  (Alopecurus ventricosus),  

 (Carex subspathacea)  (Elytrigia repens), 
.  

, , 
 

. ,  
 

 (Carex norvegica),  (Festuca rubra),  
 (Agrostis alba),  (Calamagrostis neglecta), 

 (Phragmites communis).  
 

 (Festuca rubra),  (Allium 
schoenoprasum),  (Parnassia palustris),  

 (Pedicularis verticillata),  (Vicia cracca).  
 

 [44]. , . 
 [44], :  

, , , . 
 

.  
,  1958 . [133] -

, ,  1954 .  
,  

, , . 
, . , 

, , , , 
,  14–17 .  

 
,  
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.  60  
 1936 .  

 600 .  24  
, .  

 
 1850–1853 . ,  

.  
 

.  
 [72, 99] ,  

 –  50 , ,  
, : 

 (Glyceria aquatica),  (Carex gracilis), 
 ( . aquatilis),  (Beckmannia eruciformis), 

 (Digraphis arundinacea).  
 – 20–30 .  

, :  (Alopecurus 
pratensis),  (Agrostis alba),  (Phleum 
pratense),  (Trifolium montanum),  
(Genista tinctoria).  

 (  10 ).  
:  (Carex nigra), 

 ( . schmidtii),  (Koeleria delavignei), 
 (Festuca rubra),  (Poa pratensis) . 

-
, , -
. ,  

, .  
 –  (Salix cinerea), . 

 (S. lba), .  (S. triandra), .  (S. rossica),  
 (Fraxinus pennsylvanica) –  

 6   –  .   
 3–5 :  (Alnus glutinosa),  

(Betula pubescens),  (Populus nigra),  
(Elaeagnus angustifolia),  3–4  –  (Salix acutifolia), 

 (S. caspica).  1,5–3 
 (Populus tr mula),  (Tamarix ramosissima), 

 (Fr ngula alnus),  (Padus racem sa) . 
,  

 (Larix sibirica),  (Pinus sibirica),  
(Picea excelsa) . 
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. 
. .  [100] , 

: Eleocharis eupalustris var. glaucescens, 
 (Ranunculus polyanthemus) var. wolgensis,  

 (Genista tinctoria) var. latifolia.  
. 

, ,  
.  

.  
.  

 
 

 
.  

-
 –  (Galium verum),  

(Inula britannic )  –  (Schoenoplectus 
lacustris),  (Butomus umbellatus).  

,  
 – .  

, 
. -

 
. , 

.  
 –   (Festuca sulcata), 

 (Artemisia lercheana).  
 

.  
[81]  

 67 , 
 67 .  58  

 59 ,  –  50  
 38 . , ,  

:  28–
24 ,  –  22.  

. 
, -

.  
 

,  [83]. ,  
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,  
:  (Phragmites communis),  

( irpus lacustris),  (Carex acuta). -,  
 (  (Carex acuta),  

 (Juncus gerardii) –  (  (Elytrigia repens), 
 (Beckmania eruciformis)) . 

 –  
 –  (Elytrigia 

repens),  (Hierochloe odorata),  (Carex nutans). 
, ,  

,  (Alopecurus pratensis), 
 (Elytrigia repens),  (Agropyrum 

pectinatum).  – 
 (Atriplex verrucifera),  

(Camphorosma monspeliac ),  
. 

, 
.  

, .  
, ,  

,  
, .  

 ( , , )  
. 
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XIV.  
 

 
, 

,  
,  

,  
,  

.  
. 

 
 ( .211).  

 

 
. 211.  ( )  ( ). 

 
 – ,  3 

,  3–6  25  
.   –   

,  20 , .  
. 

 
  3  ( .212). 

 

.212. -  ( )  
 ( ). 
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 13 ,  
16 ,   6  .   

 0,5 ,  1,5  
 15 .  

 1 .  2,5  
,  3,5–4 . 

, ,  
, .  

. , 
.  

.  20–30 ,  
. 

 
 ( . 213)  2–3 .  

, .  
. 

 
. 213.  ( )  ( ). 

 
. 

,  
,  (  2–

3 ) ,  45 0 .  
 

.  8–20 ,   –  
3–4 ,  6–18 .  

, ,  
. 

 ( .215)  20–25  
 1 .  

 
.  
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 ( . 214)  ( . 215)  

 ( . 216). 

 
. 214. .              . 215. . 
 

 
,  

 ( . 217), .  
[130]. . .  [29],  

. 
  

 

 
, ,  

 0,25, 0,5  1 
.  ., . , ,  

 ( . 215–217). 
 

 ( . 218).  
,  

 1,0–1,5 . .  

. 217.  
)  

. 

. 216.  
 ( )  
. 
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. 218. .  

 – . 
 

 
. 219. . 

 

 
. 220.  
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.  

,  2,5 ,  
. 

 
: 

, , -
, , , 

 ,  
. .  [38]. 

 
  
-
 

. -
.  

-
: ,  

, .  
 

, , , 
, . 

,  
, .  

. ,  
 2–3 ,  

. . , , 
.  

.  
. -

, ,  
) ,  

.  
, ,  

,  
.  

.  
, . 

.  
.  [6].  

, ,  

. 221.  
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.  
.  

, , 
,  – , .  

 
 ( , )  

.  
. , 

 – ,  –  ( ), , 
. -

:  
,  – ,  – -
.  

. . 
 

: 
+ 5 – ,  50%  
; 

5 –  – 36–50%; 
4 –  – 21–35%; 
3 –  – 11–20%; 
2 –  – 3–10%; 
1 –  – 1–2%. 

. 
,  

. . 
, .  [84] -

: «  ( ) -
, -

-
,  

. ,  
 

».  
, , :  – 

,  
,  

.  
, , 

, , , , ,  
.  



 458

 –  
. , , 

, ,  
, , ,  

. ,  
, ,  

,  [51].  
-

 – ,  
,  – , 

,  
 [84].  – ,  

. .  
.  

. .  
[51].  

 Phragmites australis [34]. 
, ,  

 
, , , 

. . 
.  [44]  3  

 ( )): 1. . 2. . 3. , 
.  (1957) – 5 : 5. . 4. . 3. 

. 2. .1. . . .  [37] 
 7 :  – , -

 (  1-, 2-, 3- );  –  
;  – ,  

 – .  
 

 [99, 106, 107, 115]  
,  

.  
 [38, 60]. , , 

.  
,  

,  
, . 

 100 . 
,  (10  10 ), -
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. , , 
.  

 ( . 
). : , 

, , ,  
, , , ), ,  

,  –  
 (  

), ,  ( :  – ., 
 – .,  – .,  – 

.,  – .,  – .). 
,  ( ),  

.  
;  ( ), -

 – , . 
,  

. ,  
. , ,  

,  
.  

,  – .  
, . 

 – .  
: 

. 
Soc. (sociales) – 6 ( , , ); 
Cop. (copiosae) – 5 ( ); 
Cop 2 – 4 ( ); 
Cop 1 – 3 ( ); 
Sp. (sparsae) – 2 ( , ,  

); 
Sol. (solitariae) – 1 ( ); 
Un. (unicum) – ; 
Gr. (gregarius) –  (  

). 
  

 ( ,  
, , 

.  
 ( , ) -

 ( ) . 
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 1 2 . 
.  

 (0,5–0,6 )  
.  

 (  Ceratophyllum)  
 (  Najas marina .).  

  
 (  

). ,  
.  
.  

. 
 

 ( ), ,  
 100%. ,  

 – . 
 – . 

, . 
.  [71] , ,  

 ( . 222). .  
. 

 
 

 
 
 
 
 
 
 
 
 

 
. 222. . 

1 – ;  – ; 3 – ; 
4 – . . 
 

 ( ) –  
,  

.  0,1–1,0 2,  25–50 . 
.  %  
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, ,  
. 

 – . 
: 

3 –  
, , , ,  

; 
3  – ,  

 ( , , )  
, ,  

; , ; 
3   –  ,   

, ; 
2 –  

, , , ,  
; 

1 – , ,  
, ,  

. 
 –  

:  ( .),   –  ., 
 – .,  – .,  – .  

 
. 

 
 ( . 1). 

 1. –  
 ( , ,  

) ___________________________________________________________ 
________________________________________________________________ 

: ______________________, 
_______________________ 

 
 

 
 

/ 2 
 

, % 
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,  ______________________________________________ 
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, , 
 

 
, . 

 (  
), ./  

   
600–610 4 1/2,2–1/1,9–1/2,3–1/2,4 
580–590 13 6/2,2–4/2,3–2,5–2/2,4 

   
   
   

190–200 18 5/1,3–2/1,2–6/1,1–5/1,4 
 

 (  
) ,  

. 

 
 

 
 

, 
 

, 
 

 
  

 
 

 ,
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, 
 ,  
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. . . .  

.-
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)  
 

______  ______  _____ 
 

 
 

 , 
%  

, 
. 

1 2 3 4 5 6 7 8 9 … … … …. 24 25 
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_____________________________________________  ( ) 

 ( )____________________________  2011 . 
) 

_______________ 
 

 90 
 25 VI–25 VIII VII 

 , ,   
,  0,1–1,5 0,15 

 
, ./ 2 19–385 200 

  – 266 37 
, .   

 700 – 300 160 
 130 – 350 220 

 ( ), .   
 0,4 – 0,8 0,6 

   
, 2   

   
 620 – 8125 3560 

 260 – 3605 1540 
AC  230 – 3376 1390 

   
 150 – 1960 980 

 60 – 680 980 
AC  58 – 643 347 

, % 13,5 – 45,9 27,7 
, %  

 42.2 – 72.1 57.8 
 50.9 – 73.6 60,7 

 5,5 – 8,6 7,0 
   

 40,0 – 74,3 61,2 
 44,6 – 75,7 68,8 

 4,0 – 9,2 6,5 
.  
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 Lobelia dortmanna L., Isoetes lacustris 
L., Myriophyllum altemiflorum D C.  e  

.  
 e  

 
 [103]. 

 Glyceria fluitans (L.) 
R. Br., Sparganium emersi n Rehm.,  Butomus umbellatus, 
Sagittaria sagittifolia,  (Potamoget n perfoliatus, P. natans). 

 Zostera marina L., 
Z. noltii Hornem, Schoenoplectus litoralis (Schrad.) Pa11a, S. triqueter (L.) 
Pa11a, S. tabernaemontani (C.G. Gme1.) Pal1 .  

 – Phragmites australis, Najas marina, Myriophyllum 
spicatum, Potamoget n pectinatus .  

.  
. 

 
 Polygonum 

amphibium, Sagittaria sagittifolia.  
 –  Utricularia. 
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= 1 – 0,5 |pa –pb| =  min (pa  pb), 
 

  – ;  –  
 [85]. 

 
  

1. ? 
2.  

? 
3. . 
4. ? 
5. ,  

. 
6. ? 
7.  ( ) . 
8. . 
9. . 
10. ? 
11.  1  

. 
12. ? 
13.  

? 
14. ? 
15.  

? 
16.  

? 
17. ? 
18. ? 



 484

 
 

 
 ( ) 

 
  

Species – : 
* – ; ? – . 
 
KLM –  ( . ):  
Ph - ; Hyd - ; Ch - ; hydH - ; 

 - ; hydG - ; G - ; hydT - ;  
 – .  

 
CN - : 

l – ; aq – ; p/aq – ; aq/p – .  
 
Areal: zona – : 
PL – ; TsM – ;  
BT – ;  – ;  
BsM – ;  
SMM –   

 – ;  – .  
 
region – :  
cosm – ; eursib – ;  – ; 
 euram – ; euras – ;  
eur – . 
 
ozean (oz) – : 
1 – ;  
2 – ;  
3 – ;  
4 – ;  
5 – ;  
6 – .  
 
SYN –  

: 
euAp – ;  – ; hAp – ;  
fAp – ; Ken – .  
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 ( , 2006) 
 

 Species KLM CN Areal CVM  Species 
zona Re-

gion 
Oz 

1 2 3 4 5 6 7 8 
Lycopodiophyta Lycopodiopsida Lycopodiaceae 

1 Lycopodiella inúndala 
Holub 

Ch pal BT  1 - 

Equisetophyta Equisetopsida Equisetaceae Rich. ex DC. 
2. Equisetum fluviatile L. 

(E.heleocharis Ehrh., 
E.limosum L.) 

G p/aq BsM  2  

3. E. palustre L. G pal BT  2  
4. E. telmateia Ehrh. (E. majus 

Garsault, E.maximum Lam.) 
G pal TM euram 1 - 

Thel pteridaceae Pichi - Serm. 
5. Theiypteris palustris Schott G pal BM  2 - 

Marsileaceae Mirbel 
6. Marsilea quadrifolia L. hydG aq TM  2 - 

Salviniaceae T. Lestib. 
7. Salvinia natans (L.) All. hydT aq TM euras 2  

Magnoliophyta (Angiospermae) Liliopsida (Monocotyledones) Alismatidae 
Butomaceae Rieh 

8. Butomus umbellatus L. hydG aq BM euras 6 - 
Hydrocharitaceae Juss. 

9. *Elodea canadensis Michx. Hyd aq PL cosm 6 Ken 
10. *E. nuttalli (J.PIanch.) 

St.John 
Hyd aq BsM euram 6 Ken 

11. Hydrocharis morsus-ranae 
L. 

Hyd aq BM euras 6 - 

12. Stratiotes aloides L. Hyd aq BsM eursib 6 - 
13. Vallisneria spiralis L. Hyd aq TTr ci 2 Ken 

Alismataceae Vent. 
14.  Alisma gramineum Lej. (A. 

loeselii Gorski) 
hydH aq/p TsM ci 6  

15. A. lanceolatum With. hydH aq/p TM euras 2  
16. A. plantago-aquatica L. hydH aq/p PL euras 6  
17. Caldesia parnassifolia (L.) 

Pari. 
hydH aq TM eur 2  

18. Sagittaria sagittifolia L. hydG aq PL euras 6 - 
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.  
Scheuchzeriaceae Rudolphi 

19. Scheuchzeria palustrus L. G pal BT euras 6 - 
Potamoqetonaceae Dumort. 

20. Potamogetón acutifolius 
Link. 

hydG aq BsM eur 4  

21. P. alpinus Balb. hydG aq BsM euras 6 - 
22. P. berchtoldii Fieber. (P. 

pusillus auct.non L.) 
hydG aq BM ci 6  

23. P. comrpessus L. (P. 
zosterifolius Schum.) 

hydG aq BT ci 2  

24. P. crispus L. hydG aq PL ci 2 - 
25. P. friesii Rupr. (P. mucro-

natus auct.non Schrad.) 
hydG aq BT ci 6  

26. P. gramineus L. (P. 
heterophyllus Schreb.) 

hydG aq BT ci 6  

27. P. iueens L. hydG aq PL eursib 2 - 
28. P. natans L. hydG aq BsM ci 6 - 
29 P.Nodosus Poir  hudG Aq PL Eursi

b 
2  

30. P. obtusifolius Mert.et 
W.D.J.Koch 

hydG aq BT ci 2  

31. P. pectinatus L. hydG aq PI cosm 6 - 
32. P. perfoliatus L. hydG aq PL cosm 6 - 
33. P. praelongus Wulfen hydG aq BT ci 6 - 
34. P. pusillus L. (P. panormi-

tanus Biv.-Bern.) 
hydG aq PL ci 2  

35. P. rutilus Wolfg. hydG aq BT euram 2 - 
36. P. sarmaticus Maemets hydG aq TsM euras 4 - 
37. P. trichoides Cham.et 

Schlecht. 
hydG aq TsM euras 6 - 

Zannicheliiaceae Dumort. 
38. Zannichellia palustris L. hydH aq TsM ci 2 - 
39 Z. peduneulata Rchb. hydH aq TM euras 2 - 

Naiadaceae Juss. 
40. Caulinia minor (All.) Coss 

et Germ (Najas minor All.) 
hydT aq TM euras 2  

41. Najas marina L. hydT aq TTr ci 6 - 
Iridaceae Juss. 

42. Iris pseudacorus L. G Pal BM eursib 2  
Orchidaceae Juss. 

43. Dactylorhiza incarnata (L.) 
Soo 

G pal BsM euras 2  
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.  
44. D. maeuiata (L.) Soo G pal TsM eur 2 - 
45. D. traunsteineri (Saut.ex 

Rchb.) Soo 
G pal BT eur 2  

46. Epipactis palustris (L.) 
Crantz 

G pal TsM eursib 2  

47. Hammarbya paludosa (L.) 
O.Kuntze (Malaxis paludosa 
(DSw.) 

G pal BT euras 2  - 

48. Liparis loeselii (L.) Rieh. G pal TsM ci 2  
49. Malaxis monophyllos (L.) 

Sw. (Microstylis 
monophyllos (L.) Lindl.) 

G pal BT ci 6 - 

50. Orchis palustris Jacg. G pal TsM eur 3  
Juncaceae Juss. 

51. Juncus alpinoarticulatus 
ChaixexVill. (J. alpinus 
Vill., J. fuscoater Schreb.) 

H pal BsM ci 2 - 

52. J. articulatus L. (J. lampro-
carpus Ehrh.ex Hoffm.) 

H pal PL euras 2 - 

53. J. atratus Krock. (J. 
acutiflorus Griseb.) 

H pal TsM euras 5  

54 J. effusus j H Pal PL cosm 2  
55. J. tenageia Ehrh.et L.f. T pal TsM eur 1 _ 

Cyperac  Juss. 
56 Bolboschoenus maritimus 

(L.) Palla (Scirpus 
maritimus L) 

hydG pal PL ci 5 - 

57 Carex acuta L. (C. gracilis 
Curtis, C. graciliformis V. 
Krecz.) 

H pal BsM eursib 5 - 

58 C. acutiformis Ehrh. (C. 
paludosa Good.) 

H pal TM euras 2 - 

59 C. appropinquata Schum. 
(C. paradoxa Willd.) 

H pal BsM euras 5 - 

60 C. atherodes Spreng. (C. 
aristata R. Br., C. 
orthostachys C.A. Mey.) 

H pal BT ci 4 - 

61 C. buxbaumii Wahlenb. H pal BsM eursib 2  
62 C. c espitosa L. H pal BT euras 5 . _ 
63 C. chordorhiza Ehrh. H pal BT ci 5  
64 C. cinérea Pollich (C. 

canescens auct.non L.) 
H pal PL cosm 6  
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.  
65 C. davalliana Smith H pal TsM eur 1  
66 C. diandra Schrank. H pal BT ci 5  
67 C. dioica L. H pal BT ci 6 - 
68. C. echinata Murray (C. 

muricata auct.non L., C. 
stellulata Good.) 

 H pal  BT euram  2  

69 C. elata All. (C. stricta 
Good., C. hudsonii A. 
Benn.) 

H pal BsM eursib 1  

70 C. hartmanii Cajand. H pal TsM eursib 5 - 
71 C. juncella (Fr.) Th.Fr. (C. 

wiluica Meinsh.) 
H pal BT eur 2 -  

72 C. lasiocarpa Ehrh. (C. 
filiformis Good.) 

H pal BT ci 6 - 

73 C. limosa L. H pal BT ci 2 - 
74 C. nigra (L.) Reichard 

(C.vulgaris Fr., C.goode-
noughii J.Gray, C.fusca All.) 

H pal BsM ci 2 - 

75 C. omskiana Meinsh. H pal BT eursib 5  
76 C. paniculata L. H pal BT eur 2 - 
77 C. pseudo yperus L. H na! PL ci 2 - 
78 C. riparia Curtis H pal BsM euras 2 - 
79 C. rostata (C. inflata auet. 

non Huds., C. ampulacea 
Good.) 

HH pal BsM Ci   

80 C. vesicaria L. H pal BsM ci 2 - 
81 Cladium mariscus (L.) Pohl 

(Schoenus mariscus (L.) 
Pohl) 

H pal TsM eur 2 - 

82 Eleocharis acicularis (L.) 
Roem.et Schult. (Scirpus 
acicularis L.) 

H aq/p PL ci 2  

83 E. palustris (L.) Roem.et 
Schult. (E. eupalustris 
Lindb. fil., Scirpus palustris 
L.) 

H p/aq PL ci 6  

84 E. quinqueflora (Hartm.) O. 
Schwarz. (Scirpus 
quingueflorus F.X. Hartm., 
S. paueiflorus Linqhtf.)  

H pal BT ci 6 

- 

85 E. uniglumis (Link) Schult. 
(Scirpus uniqlumis Link) 

H pal PL CI 5  
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.  
86 Eriophorum angustifolium 

Honck. (E. Dolvstachyon L.) 
H pal BT ci 6  

87 E. qracile W. D. J.Koch H pal BT ci 6 - 
88 E. latifolium Hoppe H pal BT eur 2 - 
89 E. vaqinatum L. H pal BT ci 6 - 
90 Schoenus ferrugineus L. H pal PL eur 1 - 
91 Scirpus lacustris L (Schoe-

noplectus lacustris (L.) 
Palla) 

hydG p/aq PL eursib 2  

92 S. radicans Schkuhr. H pal TsM euras 6  
93 S. sylvaticus L. H pal TsM euras 6  
94 S. tabernaemontani 

C.C.Gmel. (Schoenoplectus 
tabernaemontani 
(C.C.Gmel.) Palla) 

hydG p/aq BM euras 4  

95 S. triqueter L. (Schoenoplec-
tus triqueter (L) Palla) 

hydG pal TTr euras 6  

Poaceae Barnhart (Gramineae Juss.j 
96 Agrostis canina L. H pal BT euras 2 _ 
97 A. stolonifera L. H pal PL  euras  6  _ 
98 Alopecurus aequalis Sobol. 

(A. fulvus Smith) 
T pal PL ci 2  

99 A. geniculatus L. T pai BsM eur 2 _ 
100 Calamagrostis canescens 

(Weber) Roth (C. lanceolata 
Roth) 

H pal BT eursib 2 
- 

101 C. stricta (Timm) Koeler 
(C.neglecta auct.non P. , 
Gaertn., B.Mey et Schert.) 

H pal BsM ci 5  

102 Catabrosa aquatica (L.) 
P.Beauv. 

hydG p/aq BT CI 2 - 

103 Deschampsia c espitosa (L.) 
P. Beauv. 

H pal PL cosm 6 - 

104 Glyceria arundinacea Kunth H p/aq TsM eur 5 - 
105 G. fluitans (L.) R.Br. H p/aq BsM eur 2 _ 
106 G. máxima (C.Hartm.) 

Holmberg (G.aquatica (L.) 
Wahlenb., G.spectabilis 
Mert.et Koch) 

H p/aq BsM ci 2  

107 G. notata Chevall. (G. 
plicata (Fr.) Fr.) 

H p/aq TM euras 2 - 

108 Leersia oryzoides (L.) Sw. H pal TsM ci 2 - 
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.  
109 Molinia caerulea (L.) 

Moench 
H pal BT eur 2 - 

110 Phalaroides arundinacea (L.) 
Raush. (Digraphis 
arundinacea (L JTrin.) 

H pal BsM ci 6  

111 Phragmites australis (Cav.) 
Trin.ex Steud. (P. communis 
Trin.) 

hydG p/aq PL cosm 6 - 

112 Poa palustris L. H pal BT ci 5 - 
113 P. turfosa Litv. H pal BT euras 6 - 
114 Scolochloa festucacea 

(Willd.l Link 
H pal BT ci 5  

115 *Zizania latifolia (Griseb.) 
Stapf. 

hydG aq BsM euras 2 Ken 

Arecidae Araceae Jus. 
116 *Acorus calamus L. G p/aq TsM ci 6 Ar 
117 Calla palustris L. hydG p/aq BT ci 2 - 
118 *Pistia stratiotes L. Hyd aq sMM euras 2 Ken 

Lemnaceae S.F. Gray 
119 Lemna gibba L. Hyd aq TTr ci 2 - 
120 L. minor L. Hyd aq PL cosm 6 - 
121 L. trisulca L. Hyd aq PL ci 2 - 
122  Spirodela polyrrhiza (L.) Hyd aq PL cosm 6 - 
123 Wolffia arrhiza (L.) Horkel 

ex Wimmer 
Hyd aq TTr ci 2  

Spargani ceae Rudolph. 
124 Sparganium emersurn 

Rehman (S. Simplex Huds.) 
hydG aq/p  BM ci 6 - 

125 S. erectum L. (S.polyedrum 
(Asch.et Graebn.) Juz.) 

hydG p/aq BsM eursib 6 - 

126 S. minimum Wallr. hydG p/aq BsM ci 2 - 
127 S. negtectum Beeby hydG p/aq TM euras 2 - 

Typhaceae Juss. 
128 Typha angustifolia L. hydG p/aq TsM ci 2 - 
129 T. foveolata Pobed. hydG p/aq TsM eur 6 - 
130 T. latifolia L. hydG p/aq PL ci 6 - 
131 T. laxmannii Lepech. hydG p/aq TsM euras 5 - 

Magnoliopsida (Dicotyledones) Nymphaceae Saiisb. 
132 Nuphar lutea (L.) Smith hydG aq BsM eursib 6 - 
133 Nymphaea alba L. hydG aq TsM eur 6 - 
134 N. candida C.Pres!. hydG aq BT eursib n - 
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Ceratophyllaceae S.F. Gray 

135 Ceratophyllum demersum L. Hyd aq PL cosm 6 - 
136 C. penthacanthum Haynald Hyd aq BsM euras 5 - 
137 C. submersum L. Hyd aq BsM euras 2 - 
138 C. tanaiticum Sapjeg. Hyd aq sMM eur 4 - 

Ranunculidae Ranunculaceae Juss. 
139 Batrachium aquatile (L.) 

Dumort. 
Hyd aq BsM eur 4 - ' 

140 B.circinatum (Sibth.) Spach 
(B. foeninculaceum (Gilib.) 
V. Krecz.L 

Hyd aq BsM euras 5  

141 B. rionii (Lagger) Nyman Hyd aq TM euras 5 _ 
142 B. trichophyllum (Chaix) 

Bosch 
Hyd aq PL ci 5 - 

143 Caltha palustris L. H pal BsM ci 6  
144 Ranunculus flammula L. H pal PL eursib 2  
145 R. lingua L. H p/aq BsM eursib 6 - 
146 R. polyphyllus Waldst. et 

Kit. ex Willd. 
Hyd aq BsM euras 5 - 

147 R. sceleratus L. T pal BM ci 2 fAp 
Caryophyllaceae 

148 Myosoton aquaticum (L.) 
Moench (Malachium 
aquaticum (L.) Fr.) 

H pal TsM euras 2 euAp 

149 Steüaria crassifolia Ehrh, H pal BsM ci 5   
150 S. palustris Retz. H pal BT euras 5  

Polygonaceae R. Br. 
151 Persicaria amphibia (L.) 

Delarbre (Polygonum 
amphibium L.) 

G aq/p BM ci 6 
- 

152 Rumex aquaticus L. H p/aq BsM euras 6 - 
153 R. hydrolapathum Huds. H pal TsM eur 2 - 

Elatinaceae Dumort. 
154 Elatine alsinastrum L. hydT aq PL euras 2 - 
155 E. hydropiper L. (E. 

gyrosperma Dbben.) 
hydT aq PL eursib 6 - 

Ericaceae Juss. 
156 Oxycoccus palustris Pers. Ch Pal BT ci 6 - 

Primulaceae Vent 
157 Hottonia palustris L. hydH 

I 
aq/n BsM eur 1 - 

158 Lysimachia vulgaris L. H pal PL euras 6 - 
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159 Naumburgia thyrsiflora 

(L.)Rchb. (Lysimachia 
thyrsiflora L.) 

H pal BsM euras 2  

Violaceae Batsch 
160 Viola palustris L. H pal PL euram 2 - 
161 V. uliginosa Besser H pal BT eur 6 - 

Salicaceae Mirbel 
162 Salix lapponum L. Ph pal BT eursib 5 - 
163 S. myrsinifolia Salisb. (S. 

nigricans Smith) 
Ph pal BT eursib 5 - 

164 S. myrtilloides L. Ph pal BT eursib 1 - 
165 S. starkeana Willd. Ph pal BT eursib 5 - 

Brassica eae Burnett (Cruciferas Juss.) 
166 Cardamine amara L. H pal BT eur 2 - 
167 C. pratensis L. H pal BsM ci 2 - 
168 Rorippa amphibia (L.) 

Besser 
H p/aq BsM eyrsib 5   

170 R. nasturtium-aquaticum 
(L.) Hayek (Nasturtium 
officinale R. Br.) 

H pal TM ci 2 - 

171 R. palustris (L.) Besser H Dal PL ci 6 hAD 
172 Subularia aquatica L. T aq BT ci 3 - 

Euphorbiaceae Juss. 
173 Euphorbia palustris L. H pal TsM eur 5 - 

Rosidae Crassulaceae DC. 
174 Tillaea vaillantii Willd T aq SMM euram 5 - 

Saxifragaceae Juss. 
175 Saxífraga hirculus L. H pal BT ci 5 - 

Droseraceae Salisb. 
176 Aldrovanda vesiculosa L. Hyd aq TTr ci 2 - 
177 Drosera intermedia Hayne H pal TsM euram 1 - 
178  D. longifolia L. (D. anglica 

Huds) 
H pal  BT ci 2 - 

179 D. rotundifolia L. H pal BT ci 2 - 
Rosaceae Juss. 

180  Filipéndula denudata 
(J.PresI et C. Presl) Fritsch 

H pal BT eursib 2 _  

181 Geum rivale L. H pal BsM ci 2 - 
182  Potentius palustris ÍL) Scop. 

(Comarum palustre L.) 
H Dal BT ci 2 _ 

Lythraceae J. St - MI. 
183 Lythrum salicaria L. H pal BM euras 6 - 
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184 L. virqatum L. H pal TsM eursib 6 - 

Onagraceae Juss. 
185 Epilobium hirsutum L. H pal PL eur 6 - 
186 E. palustre L. H pal PL ci 2 - 
187 E. Parviflorum Schreb. H pal tm euras 2 fAp 

Trapaceae Dumort 
188 Trapa borysthenica V.Vassil. hydT aq sMM eur 1 - 
189 T. natans L. hydT aq TsM ci 2  
190 T. rossica V.Vassil. hydT aq TsM eur 2 - 

Haloragaceae R.Br. 
191 Myriophyllum alteriflorurn 

DC. 
hydG aq BT euram 1 - 

192 M. spicatum L. hydG aq PL ci 6  
193 M. verticillatum L. hydG aq PL ci 6 - 

Fabaceae Lindl. (Leguminosae Juss.) 
194 Lathyrus palustris L. H pal BsM ci 2 - 

Geraniaceae Juss. 
195 Geranium palustre L. H pal TsM eur 2  

Apiaceae Lindl. 
196 Archangelica officinalis 

Hoffm. (Angélica 
archangelica L.) 

H pal BT euras 2 - 

197 Cicuta virosa L. G pal BsM euras 6 - 
198 Hydrocolyle vulgaris L.  hydH aq TsM eur 1  
199 Oenanthe aquatica (L.) Poir. H aq/p TsM euras 6 - 
200 O. silaifolia M.Bieb. H aq/p TsM eur 2  
201 Ostericum palustre (Besser) 

Besser (Angélica palustris 
(Besser) Hoffm.) 

H pal bt eursib 2 - 

202 Peucedanum palustre (L.) 
Moench 

H pal BsM euras 6 - 

203 Stella erecta (Huds.) m. 
Pimen. (Berula erecta 
(Huds.) Coville) 

H aq tm ci 2 - 

204 Sium latifolium L. H p/aq PL euras 6 - 
205 S. sisaroideum DC. H pal tm euras 5 - 

Lamiidae Rubiáceas Juss. 
206 Galium palustre L. H pal bm eursib 2 _ 
207 G. rivale (Sibth.et Smith) 

Griseb. 
H pal TsM eur 5 fAp 

208 G. uliginosum L. H pal bt euras 6 - 
 



 494

.  
Gentianaceae Juss. 

209  Swertia perennis L. H pal TsM eur 2 - 
Menyanthaceae Dumort. 

210  Menyanthes trifoliata L. hydG pal bsm ci 2 - 
211  Nymphoides peltata (S.G. 

Gmel.) O.Kuntze (Limnan-
themum nymphoides Link) 

hydG aq TsM euras 6 - 

Solanaceae Juss. 
212  Solanum dulcamara L.  Ch pa PL euras 6 fAp 

Boraginaceae Juss. 
213 Myosotis scorpioides L. (M. 

palustris (L.) L.) 
H pal BsM euras 2 — . 

214 Symphytum officinale L. G pal TsM euras 2 - 
215 S. tanaicense Steven G pal TsM eur 5 - 

Scrophulariaceae Juss. 
216 Limoselia aquatica L. T aq PL cosm 6 - 
217 Pedicularis palustris L. T pal BsM1 ci 2 - 
218 P. seeptrum-carolinum L. H pal BT euras 5 - 
219 Scrophularia umbrosa 

Dumort. (S. alata Gilib.) 
H pal BM euras 6  

220 Veronica anagallis-aquatica 
L. 

H /a  PL ci 2  

221 V. anagalloides T p/aq BsM cur  - 
222 V. beccabunga L. hydH p/aq BsM ci 6 - 
223 V. scuteilata L. H pai BsM ci 2 - 

Lentibulariaceae Rieh. 
224 Utricularia intermedia Hayne Hyd aq PL ci 6  
225 U. minor L. Hyd aq BT ci 6 - 
226 U. vulgaris L. Hyd aq BM ci 6 - 
227 Pinguicula vulgaris L. H pal BT ci 6 - 

Hippuridaceae Unk 
228 Hippuris vulgaris L. (H. 

lanceolata Retz.) 
hydG aq PL ci 6  

Lamiaceae Lindl. (Labiatae Juss.) 
229 Lycopus europaeus L. H pal BsM eur 6 fAp 
230 L. exaltatus L. f. H pal TsM eur 5 fAp 
231 Mentha aquatica L. H pal PL cosm 6 - 
232 Scutellaria galericulata L. H pal PL ci 6 - 

Callitrichaceae Link 
233 Callitriche cophocarpa 

Sendtner (C.polymorpha 
Lonnr.) 

T aq PL eursib 6  
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234 C. hamulata Kutz.ex 

W.D.J.Koch 
T aq BsM eur 2  

235 C. hermaphroditica L. (C. 
autumnalis L.) 

T aq PL ci 6  

236 C. palustris L. (C. verna L.) T aq PL ci 6  
237 C. stagnalis Scop. t aq PL ci 6 . 

Asteraceae Dumort. (Compositae Giseke) 
238 Bidens cernua L. T pal BsM ci 6 fAp 
239 B. radiata Thuill. T pal BsM euras 5 fAp 
240 B. tripartita L. T pal BsM euras 5 hAp 
241 Cirsium oleraceum (L.) 

Scop. 
H pal TsM eursib 2  

242 C. palustre (L.) Scop. H pal BM eursib 2  
243 C. rivulare (Jacq.) All. H pal TsM eur 2  
244 Eupatorium cannabinum L. H pal TsM eur 2 euAp 
245 Gnaphalium uliginosum L. t pal BsM euras 2 hAp 
246 Senecio paludosus L. H pal TsM eur 2 _ 
247 S. tataricus Konechn. H pal BT eur 5 _ 
248 Sonchus palustris L. H pal TM euras 5 _ 
249 Tephroseris palustris (L.) 

Fourr. (Senecio connestus 
(R.Br.)DC.) 

H .pal BT ci 5   
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,  

 

  
-

 
 

 
 – Lycopodiophyta 

1  
Isoëtes lacustris L. 

 
Isoetaceae  

 – Pteridophyta 

2  
Marsilea quadrifolia L. 

  
Marsileaceae  

3  
Pilularia globulifera L. 

  
Marsileaceae  

4   
Salvinia natans (L.) All 

  
Salviniaceae  

 – Magnoliophyta (Angiospermae) 

5  
Caldesia parnassifolia (L.) Parl. 

 
Alismataceae  

6   
Damasonium alisma Mill. 

 
Alismataceae  

7   
Echinophora sibthorpiana Guss. 

 
Apiaceae 

 
 

8  
Subularia aquatica L. 

  
Brassicaceae 

 
 

9   
Utricularia australis R.Br. 

 
Lentibulariaceae  

10   
Utricularia bremii Heer 

 
Lentibulariaceae 

 
 

11   
Utricularia intermedia Hayne 

 
Lentibulariaceae  

12   
Utricularia minor L. 

 
Lentibulariaceae  

13   
Allium regelianum A. Becker ex Iljin 

  
Alliaceae  

14   
Allium scythicum Zoz 

  
Alliaceae  

15    
Carex bicolor All. 

  
Cyperaceae  

16  
Carex bohemica Schreb. 

  
Cyperaceae  

17   
Carex brunnescens (Pers.) Poiret 

  
Cyperaceae  
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18  
Carex buxbaumii Wahlenb. 

  
Cyperaceae  

19   
Carex chordorhiza Ehrh. 

  
Cyperaceae  

20  
Carex dioica L. 

  
Cyperaceae  

21  
Carex globularis L. 

  
Cyperaceae  

22  
Carex heleonastes Ehrh. 

  
Cyperaceae  

23  
Carex hostiana DC. 

  
Cyperaceae  

24   
Carex lachenalii Schkuhr 

  
Cyperaceae  

25  
Carex loliacea L. 

  
Cyperaceae  

26  
Carex pauciflora Lightf. 

  
Cyperaceae  

27   
Carex secalina Willd. ex Wahlenb. 

  
Cyperaceae  

28  
Carex strigosa Huds. 

  
Cyperaceae  

29  
Carex umbrosa Host 

  
Cyperaceae  

30 

 
Cladium mariscus (L.) Pohl s.l. (incl. C. 
martii (Roem. et Schult.) K.Richt., C. 
mariscus (L.) Pohl subsp. martii (Roem. 
et Schult.) T.V.Egorova) 

  
Cyperaceae  

31  
Eleocharis carniolica W.D.J.Koch 

  
Cyperaceae  

32  
Eleocharis mamillata Lindb. f. 

  
Cyperaceae  

33  
Eleocharis multicaulis (Smith) Desv. 

  
Cyperaceae 

 
 

34  
Eleocharis oxylepis (Meinsh.) B. Fedtsch. 

  
Cyperaceae  

35 

 
. ) 

Fimbristylis bisumbellata (Forssk.) 
Bubani (F.dichotoma auct. non (L.) Vahl) 
Scirpus bisumbellatus Forssk. 

  
Cyperaceae  
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36 
 

Schoenoplectus mucronatus (L.) Palla 
(Scirpusmucronatus L.) 

  
Cyperaceae  

37  
Schoenus ferrugineus L. 

  
Cyperaceae  

38 

 (  
, ) 

Arum albispathum Steven ex Ledeb. (A. 
italicum Mill. subsp. albispathum (Steven 
ex Ledeb.) Prime; A. orientale M.Bieb. 
subsp. albispathum (Steven ex Ledeb.) 
Nyman, A. orientale M.Bieb. var. 
albispathum (Steven ex Ledeb.) Engl.) 

 
) 

Araceae 
 

39 

 ( , 
) 

Arum orientale M.Bieb. (A. maculatum 
auct. non L., p.p.) 

 
) 

Araceae 
 

40  
Ludwigia palustris (L.) Elliott 

 
Onagraceae 

 
 

41  
Armeria pocutica Paw . 

 
 Limoniaceae 

 
 

42 
 

Goniolimon graminifolium (Aiton) 
Boiss.(Statice graminifolia Aiton) 

 
 Limoniaceae  

43 

 
Limonium tschurjukiense (Klokov) 
Lavrenko ex Klokov (Statice 
tschurjukiensis Klokov; L. tomentellum 
auct. non (Boiss.) Kuntze; L. dubium 
Gamajun. ex Klokov) 

 
 Limoniaceae  

44  
Gladiolus imbricatus L. 

 
Iridaceae  

45  
Gladiolus italicus Mill. 

 
Iridaceae  

46  
Gladiolus palustris Gaudin 

 
Iridaceae  

47  
Gladiolus tenuis M.Bieb. 

 
Iridaceae  

48 
 

Iris furcata M.Bieb. (I. hungarica auct. 
non Waldst. et. Kit. p.p.) 

 
Iridaceae  

49  
Iris pineticola Klokov 

 
Iridaceae  
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50  
Iris pontica Zapa . 

 
Iridaceae  

51  -   
Iris pseudocyperus Schur 

 
Iridaceae  

52  
ris sibirica L. 

 
Iridaceae  

53   
Juncus bulbosus L. 

  
Juncaceae  

54  
Juncus sphaerocarpus Nees 

  
Juncaceae  

55   
Juncus subnodulosus Schrank 

  
Juncaceae  

56 

 ( ) 
Anacamptis palustris (Jacq.) 
R.M. Bateman, Pridgeon et M.W. Chase 
(Orchis palustris Jacq.) 

  
Orchidaceae  

57 

 (  
) 

Anacamptis coriophora (L.) 
R.M. Bateman, Pridgeon et M.W. Chase 
s.l. (Orchis coriophora L., incl. Orchis 
nervulosa Sakalo) 

  
Orchidaceae  

58 

 (  
) Anacamptis laxiflora 

(Lam.) R.M. Bateman, Pridgeon et 
M.W. Chase (Orchis laxiflora Lam.) 

  
Orchidaceae  

59  
Corallorhiza trifida Châtel. 

  
Orchidaceae  

60 

 
) 

Dactylorhiza cordigera (Fries) Soo 
(Orchis cordigera Fries) 

  
Orchidaceae  

61 
 ( ) 

Dactylorhiza fuchsii (Druce) Soó (Orchis 
fuchsii Druce) 

  
Orchidaceae  

62 

 (  
) 

Dactylorhiza iberica (M.Bieb. ex Willd.) 
Soó (Orchis iberica . Bieb.ex Willd.) 

  
Orchidaceae  

63 

 
) 

Dactylorhiza incarnata (L.) Soó (Orchis 
incarnata L.) 

  
Orchidaceae  
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64 

 (  
) 

Dactylorhiza maculata (L.) Soó (Orchis 
maculata L.) 

  
Orchidaceae  

65 

 (  
) 

Dactylorhiza majalis (Rchb.) P.F.Hunt et 
Summerhayes (Orchis majalis Rchb.) 

  
Orchidaceae  

66 

 
) 

Dactylorhiza transsilvanica (Schur) 
Aver. (Orchis transsilvanica Schur) 

  
Orchidaceae  

67 

 
) 

Dactylorhiza traunsteineri (Saut. ex 
Rchb.) Soó (Orchis traunsteineri Saut. ex 
Rchb.) 

  
Orchidaceae  

68  
Orchis militaris L. 

  
Orchidaceae  

69  
Epipactis palustris (L.) Crantz 

  
Orchidaceae  

70   
Epipogium aphyllum Sw. 

  
Orchidaceae  

71  
Gymnadenia conopsea (L.) R.Br. 

  
Orchidaceae  

72  
Gymnadenia odoratissima (L.) Rich. 

  
Orchidaceae  

73  ( ) 
Hammarbya paludosa (L.) O.Kuntze 

  
Orchidaceae  

74 
 (  

) 
Herminium monorchis (L.) R.Br. 

  
Orchidaceae  

75  
Liparis loeselii (L.) Rich. 

  
Orchidaceae  

76  
Listera cordata (L.) R.Br. 

  
Orchidaceae  

77  
Spiranthes amoena (M.Bieb.) Spreng. 

  
Orchidaceae  

78 
 

Traunsteinera globosa (L.) Rcnb. (Orchis 
globosa L.) 

  
Orchidaceae  

79  
Tofieldia calyculata (L.) Wahlenb. 

  
Tofieldiaceae  
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80  
Scheuchzeria palustris L. 

  
Scheuchzeriaceae  

81 
 

Sparganium angustifolium Michx. (S. 
affine Schnizl.) 

 
Sparganiaceae 

(Typhaceae s.l.) 
 

82  
Typha minima Funk. 

 
Typhaceae  

83 
 

) 
Astrodaucus littoralis (M.Bieb.) Drude 

 ( ) 
Apiaceae 

(Umbelliferae) 
 

84  ( ) 
Crithmum maritimum L. 

 ( ) 
Apiaceae 

(Umbelliferae) 
 

85   
Betula humilis Schrank 

 
Betulaceae  

86 
  

Crambe maritima L. (C. pontica Steven 
ex Rupr., nom. nud.) 

 
) 

Brassicaceae 
(Cruciferae) 

 

87 
 

Lepidium syvaschicum Kleopow (~ L. 
cartilagineum (J.Mayer) Thell. s.l.) 

 
) 

Brassicaceae 
(Cruciferae) 

 

88  
Subularia aquatica L. 

 
) 

Brassicaceae 
(Cruciferae) 

 
 

89  
Isatis littoralis Steven ex DC. 

 
) 

Brassicaceae 
(Cruciferae) 

 

90 

 
Raphanus maritimus Sm. s.l. (R. 
raphanistrum L. subsp. maritimus 
 (Sm. ) Thell.; incl. R. odessanus (Andrz.) 
Spreng., R. raphanistrum L. subsp. 
odessanus (Andrz.) Schmalh., 
Raphanistrum 
odessanum Andrz.) 

 
) 

Brassicaceae 
(Cruciferae) 

 

91   
Aldrovanda vesiculosa L. 

  
Droseraceae  

92   
Drosera intermedia Hayne 

 
Droseraceae  
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93   
Drosera longifolia L. 

 
Droseraceae  

94  
Batrachium fluitans (Lam.) Wimm. 

  
Ranunculaceae  

95 

 
Trapa natans L. s.l. (incl. T. borysthenica 
V.Vassil., T. danubialis Dobrocz., T. 
flerovii Dobrocz., T. hungarica Opiz, T. 
macrorhiza Dobrocz., T. maeotica 
Woronow, T. pseudocolchica V.Vassil., T. 
rossica V.Vassil., T. ucrainica V.Vassil.) 

  
Trapaceae 

(Onagraceae s.l.) 
 

96 
 

Euphorbia paralias L. (Esula paralias 
(L.) Fourr., Tithymalus paralias (L.) Hill) 

 
Euphorbiaceae  

97  
Medicago marina L. 

  
Fabaceae  

98  
Thymus littoralis Klokov et Des.-Shost. 

  
 Lamiaceae  

99  
Elatine hungarica Moesz 

  
Elatinaceae  

100 

 
Oxycoccus microcarpus Turcz. ex Rupr. (O. 
quadripetalus Gilib. subsp. Microcarpus 
(Turcz. ex Rupr.) Braun-Blanq., O. 
palustris Pers. subsp. microcarpus (Turcz. 
ex Rupr.) Nyman, Vaccinium microcarpum 
(Turcz. ex Rupr.) Schmalh., V. oxycoccus L. 
subsp. Microcarpum (Turcz. ex Rupr.) 
Hook., V. oxycoccus L. var. microcarpum 
(Turcz. ex Rupr.) Klinge) 

  
 Ericaceae s.l. 

(Vacciniaceae s. str.) 
 

101 

 (  
) 

Chamaedaphne calyculata (L.) Moench 
(Andromeda calyculata L., Lyonia 
calyculata (L.) Rchb.) 

 
Ericaceae 

 
 

102  
Salix lapponum L. 

 
 Salicaceae  

103  
Lythrum thymifolia L. 

 
Lythraceae  

104  
Saxifraga hirculus L. 

  
Saxifragaceae  

105  
Nymphoides peltata (S.G. Gmel.) Kuntze 

  
Menyanthaceae  
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 – Alg e 

 
   

-
 

 
1   

Vaucheria litorea Hoffm.-Bang. et C. 
Agardh 

 
Vaucheriaceae  

2   
Dictyota dichotoma (Huds.) J.V. Lamour. 

  
Dictyotaceae  

3   
Ectocarpus siliculosus (Dillw.) Lyngb. var. 
hiemalis (Crouan ex Kjellm.) Gallardo (E. 
hiemalis (Crouan ex Kjellm.)Kjellm.) 

 
Ectocarpaceae  

4   
Pylaiella littoralis (L.)Kjellm. 

 
Ectocarpaceae  

5   
Cladostephus spongiosus (Huds.) C. 
Agardh 

 
Cladostephaceae  

6  
Cladostephus verticillatus (Lightf.) C. 
Agardh 

 
Cladostephaceae  

7   
Punctaria latifolia Grev. 

 
Punctariaceae  

8   
Punctaria tenuissima (C. Agardh) Grev. 
(Desmotrichum undulatum (J. Agardh) 
Reinke) 

 
Punctariaceae  

9   
Spermatochnus paradoxus (Roth) Kütz. 

 
Spermatochnaceae  

10   
Stilophora tenella (Esper) P.C. Silva (S. 
rhizodes (Turn.) J. Agardh) 

 
Spermatochnaceae  

11   
Sphacellaria nana Näg. ex Kütz. (S. 
saxatilis (Kuck.) Sauv.) 

 
Sphacelariaceae  

12   
Petalonia zosterifolia (Reinke) Kuntze 

 
Scytosiphonaceae  

13  
Rhodochorton purpureum (Lighth.) 
Rosenv. 

 
Acrochaetiaceae  

14  
Batrachospermum ectocarpum Sirodot 

 
Batrachospermaceae  
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15   

Batrachospermum gelatinosum (L.) De 
Candole 

 
Batrachospermaceae  

16   
Eupogodon apiculatus (C. Agardh) P.C. 
Silva (Dasyopsis apiculata (C. Agardh) 
Zinova) 

  
Dasyaceae  

17   
Helminthora divaricata (C. Agardh) J. 
Agardh 

  
Nemaliaceae  

18   
Chroodactylon ramosum (Thwait.) Hansg. 
(Asterocystis ramosa (Thwait) Gobi) 

 
Goniotrichaceae  

19   
Chroodactylon wolleanum Hansg. 
(Asterocystis wolleana (Hansg.) Lagerh.) 

 
Goniotrichaceae  

20  
 Stylonema alcidii (Zanardini) K.M. 
Drew (Goniotrichum elegans (Chauv.) 
Zanard.) 

 
Goniotrichaceae  

21   
Nemalion helminthoides (Velley) Batters 

 
Nemalionaceae  

22   
Phyllophora pseudoceranoides (S.G. 
Gmel.) Newroth et R. Taylor 

 
Phyllophoraceae  

23   
Osmundea hybrida (DC.) K.W. Nam in 
K.W. Nam, Maggs & Garbary 
(Laurencia hybryda (DC) Lenorm.) 

 
Rhodomelaceae  

24   
Osmundea truncata (Kütz.) K.W. Nam 
et Maggs (Laurencia pinnatifida (Huds.) 
Lamour.) 

 
Rhodomelaceae  

25   
Polysiphonia spinulosa Grev. 

 
Rhodomelaceae  

26  
Lophosiphonia reptabunda (Suhr.) Kylin 

 
Rhodomelaceae  

27  
Pterosiphonia pennata (C. Agardh) Sauv. 

 
Rhodomelaceae  

28  
Laurencia coronopus J. Agardh 

 
Rhodomelaceae  

29  
Thorea ramosissima Bory 

  
Thoreaceae  
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.  
30  

Callithamnion granulatum (Ducl.) Agardh 
  

Ceramiaceae  

31  
Bryopsis adriatica (J. Agardh) Frauenfeld 

 
Bryopsidaceae  

32   
Codium vermilara (Olivi) Delle Chiaje  

  
Codiaceae  

33  
Enteromorpha maeotica Proschk.-Lavr. 

  
Ulvaceae  

34  
Pediastrum kawraiskyi Schmidle 

 
Hydrodictyaceae  

35  
Euastropsis richterii (Schmidle) Lagerh. 

 
Hydrodictyaceae  

36   
Stigeoclonium fasciculare Kütz. 

 
Chaetophoraceae  

37   
Bulbochaete subquadrata Mrozi ska-
Webb 

 
Oedogoniaceae  

38  
 Oedogonium plagiostomum 

Wittr. ex Hirn var. tanaiticum Y.V. Roll 

 
Oedogoniaceae  

39   
Siphonocladus pusillus (Kütz.) Hauck 

 
Siphonocladaceae  

40   
Chaetomorpha zernovii Wononich 

 
Cladophoraceae  

41   
Cladophora vadorum (Aresch.) Kutz. 

 
Cladophoraceae  

42  
Cladophora dalmatica Kütz. 

 
Cladophoraceae  

43  
Cladophoropsis membranacea (Hofm. 
Bang. Ex C. Agardh) Börg 

 
Cladophoraceae  

44   
Roya anglica G.S. West in Hodgetts 

 
Mesotaeniaceae  

45   
Spirogyra reinhardii Chmielevsky 

 
Spirogyraceae  

46   
Gonatozygon pilosum Wolle 

 
Gonatozygaceae  

47  
Genicularia spirotaenia (de Bary) de 
Bary 

 
Gonatozygaceae  

48  
Penium borgeanum Skuja 

 
Gonatozygaceae.  
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.  
49  

Bambusina brebissonii Kütz. ex Kütz. 
 

Desmidiaceae  

50  
Desmidium baileyi (Ralfs) Nordst. 

 
Desmidiaceae  

51  
Oocardium stratum Nägeli 

 
Desmidiaceae  

52  
Nitella gracilis (J.E. Sm.) C. Agardh 

 
 Nitellaceae  

53  
Nitella tenuissima (Desv.) Kütz. 

 
 Nitellaceae  

54   
Tolypella prolifera (Ziz. ex A. Braun) 
Leonh. 

 
 Nitellaceae  

55   
Nitellopsis obtusa (Desv. in Loisel) J. 
Groves 

 
Nitellopsidaceae  

56   
hara braunii C.C. Gmellin 

  
Chara eae  

57   
hara canescens Desv. et Loisel in 

Loisel 

  
Chara eae  

58   
hara delicatula C. Agardh  

  
Chara eae  

59   
hara muscosa J. Groves et Bull.-

Webst. 

  
Chara eae  

60   
Lamprothamnium papullosum (Wallroth) 
J. Groves 

  
Chara eae  
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 – Bryophyta 

 
   

-
 

 

1  
Scapania helvetica Gottsche 

 
Scapaniaceae  

2 
 

Sphagnum balticum (Russow) 
C.E.O.Jensen 

  
Sphagnaceae  

3   
Sphagnum subnitens Russow et Warnst. 

  
Sphagnaceae  

4   
Sphagnum wulfianum Girg. 

  
Sphagnaceae  

5   
Sphagnum molle Sull. 

  
Sphagnaceae  

6 
  

Sphagnum tenellum (Brid.) Pers. ex 
Brid. 

  
Sphagnaceae  

7  
Timmia megapolitana Hedw. 

 
Timmiaceae  

8  
Fissidens fontanus (Bach.Pyl.) Steud. 

  
Fissidentaceae  

9  
Fissidens rufulus Bruch et Schimp. 

  
Fissidentaceae  

10  
Fissidens rivularis (Spruce) Schimp. 

  
Fissidentaceae  

11 
 

Tortula randii (Kenn.) R.H.Zander 
(Desmatodon randii (Kenn.) Laz.) 

  
Pottiaceae  

12 
 

Cinclidotus aquaticus (Hedw.) Bruch et 
Schimp. 

  
Pottiaceae  

13  
Tayloria lingulata (Dicks.) Lindb. 

 
Splachnaceae  

14  
Meesia uliginosa Hedw. 

  
Meesiaceae  

15  
Meesia longiseta Hedw. 

  
Meesiaceae  

16  
Meesia triquetra (L. ex Jolycl.) Angstr. 

  
Meesiaceae  

17  
Paludella squarrosa (Hedw.) Brid. 

  
Meesiaceae  
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.  

18 
 

Pseudobryum cinclidioides 
(Huebener)T.J.Kop. 

 
Plagiomniaceae  

19  
Hookeria lucens (Hedw.) Sm. 

 
Hookeriaceae  

20 

 
Conardia compacta (Drumm. Ex 
Mull.Hal.) H.Rob. (Amblystegium 
compactum (C.Mull.) Aust.) 

 
Amblystegiaceae  

21 
 

Pseudocalliergon lycopodioides (Brid.) 
Hedenas 

 
Amblystegiaceae  

22 
 

Pseudocalliergon trifarium (F.Weber et 
D.Mohr) Loeske 

 
Amblystegiaceae  

23  
Scorpidium scorpioides (Hedw.) Limpr. 

 
Calliergonaceae  

24 
 

Helodium blandowii (F.Weber et 
D.Mohr) Warnst. 

 
Thuidiaceae  
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A 
Acorus calamus 16, 409, 490  
Agropyrum pectinatum 451 
Agrostis alba 448, 449 
Agrostis canina 489 
Agrostis geniculatus 29 
Agrostis gigantea 29 
Agrostis maritima 448 
Agrostis stolonifera 22, 401, 423, 429 
Aldrovanda vesiculosa 492, 501, 391 
Alisma lanceolatum 429 
Alisma plantago-aquatica 423 
Alnus glutinosa 449 
Alopecurus aequalis 402, 489 
Alopecurus ventricosus 448 
Allium regelianum 443, 496 
Allium scythicum 442, 496 
Allium schoenoprasum 448 
Anacamptis palustris 499 
Armeria pocutica 498 
Artemisia lercheana 450 
Astrodaucus littoralis 442, 501 
Atriplex verrucifera 451 
Azola caroliniana 260 
Azola filiculoides 260 
B 
Bambusina brebissonii 442, 506 
Batrachium aquatile 277, 491 
Batrachium carinatum 279 
Batrachium divaricatum 280, 429 
Batrachium fluitans  280,442, 502 
Batrachium foeniculaceum 21, 279 
Batrachium kauffmannii  280 
Batrachium rionii 21, 279 
Batrachium trichophyllum 278 
Batrachospermum ectocarpum 441, 503 
Batrachospermum gelatinosum442, 504 
Beckmania eruciformis 529, 451 
Betula pubescens 449 
Bidens cernua 359, 423, 429, 495 
Bidens radiata 359 
Bidens tripartit  30 

Bolboschoenus maritimus  23, 28, 36 
Bryopsis adriatica 505 
Bulbochaete subquadrata 441, 505, 529 
Butomus umbellatus 365, 485 
C 
Calamagrostis canescens 403, 489 
Calamagrostis neglecta 489 
Calamagrostis stricta 489 
Caldesia parnassifolia 485, 496  
Calestania palustris 333 
Caltha palustris 276, 491 
Calystegia sepium 34 
Calla palustris 410, 490 
Callithamnion granulatum 441 
Camphorosma monspeliac  451 
Cardamine amara  301, 492 
Cardamine pratensis 301 
Carex acuta 186, 487 
Carex acutiformis 487 
Carex appropinquata 487 
Carex aquatilis 449 
Carex atherodes 487 
Carex bohemica 496 
Carex buxbaumii 497 
Carex caespitosa 400 
Carex chordorhiza 497 
Carex davalliana 400 
Carex diandra 488 
Carex dioica 497 
Carex echinata 488 
Carex elata 16 
Carex elongata 16 
Carex globularis 497 
Carex gracilis 396 
Carex hartmanii 400 
Carex heleonastes 497 
Carex hordorrhiza 400 
Carex hostiana 497 
Carex juncella 400 
Carex lachenalii 497 
Carex limosa 426 
Carex melanostachia 399 
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Carex nigra  449 
Carex norvegica 448 
Carex nutans 451 
Carex omsciana 20 
Carex paniculata 17 
Carex pauciflora 497 
Carex pseudocyperus 20 
Carex riparia 29 
Carex rostrata 397 
Carex schmidtii 449 
Carex subspathacea 448 
Carex vesicaria 488 
Carex vulpina 398 
Carex cutiformis 396 
Catabrosa aquatica 404 
Caulinia minor  382,486  
Ceratophyllum demersum 271, 491 
Ceratophyllum platyacanthum 271 
Ceratophyllum submersum 270 
Ceratophyllum tanaticum 270 
Cicuta virosa 328, 493 
Cinclidotus aquaticus 443, 507 
Cinclidotus fontinaloides 249 
Cladium mariscus 394, 442, 488, 497 
Cladium mariscus  394, 442, 488, 497 
Cladophora dalmatica  505 
Cladophora vadorum  505 
Cladostephus spongiosus 442, 503 
Cladostephus verticillatus 442, 503 
Codium vermilara 442, 505 
Coleanthus subtilis 30 
Crithmum maritimum  501 
Cyperus difformis 390 
Cyperus esculentus 390 
Cyperus fuscus 34 
Cyperus glaber 429 
Cyperus glomeratus 429 
Chaetomorpha  zernovii 505  
Chamaedaphne calyculata  502 
Chara braunii 506 
Chara canescens 506 
Chara delicatula 506 
Chara muscosa 506 
Chroodactylon ramosum 504 

Chroodactylon wolleanum 504 
D 
Dactylorhiza cordigera  499 
Dactylorhiza fuchsi  443 
Dactylorhiza iberica  499 
Dactylorhiza incarnat  441 
Dactylorhiza maculat  441 
Dactylorhiza majalis 500 
Dactylorhiza traunsteineri 387, 500  
Damasonium alisma 496 
Deschampsia caespitosa 404   
Desmidium baileyi 506 
Dictyota dichotoma 441, 503 
Dichostylis micheliana 34 
Digraphis arundinacea  490 
Drosera anglica 492 
Drosera intermedia 492, 501  
Drosera longifolia 502 
E 
Ectocarpus siliculosus 441, 444, 503 
Echinophora sibthorpiana 496 
Elaeagnus angustifolia 449 
Elatine alsinastrum  291, 491 
Elatine ambiqua  292 
Elatine hungarica 292, 502 
Elatine hydropiper 17, 292 
Eleocharis acicularis 488 
Eleocharis carniollica 441 
Eleocharis euuniglumis 448 
Eleocharis mamillata 497 
Eleocharis multicaulis 441, 443, 497 
Eleocharis ovat  30 
Eleocharis oxylepis 497  
Eleocharis palustris 393 
Eleocharis quanqueflora 394 
Eleocharis uniglumis 448 
Elodea canadensis  368, 485 
Elodea canadensis 368, 485 
Elytrigia repens 448 
Enteromorpha maeotica 505 
Epilobium hisrutum 34 
Epilobium lamyi 34 
Epilobium palustris 34 
Epilobium parviflorum 316 
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Epipactis helleborine 442 
Epipactis palustris 387, 442, 500 
Equisetum fluviatile 255, 485 
Eriophorum angustifolium 391, 489 
Eriophorum gracile 391 
Eriophorum latifolium 391 
Eriophorum vaginatum 391 
Euastropsis richterii 441, 505 
Euphorbia palustris 29, 34, 305, 492 
Euphorbia paralias 442, 502 
Eupogodon apiculatus 441, 504 
F 
Festuca rubra 448, 449 
Festuca sulcata 450 
Fimbristylis bisumbellata 441, 497 
Fontinalis hypnoides 249 
Fraxinus pennsylvanica 449 
Fr ngula alnus 449 
G 
Galium palustris 34 
Galium verum 450 
Genicularia spirotaenia 442, 505 
Genista tinctoria449, 450 
Genista tinctoria var. latifolia- 
Gladiolus imbricatus 442, 498 
Gladiolus palustris 441, 498 
Gladiolus tenuis 498 
Glyceria aquatica 16, 18, 20, 449 
Glyceria arundinaceae 21, 405 
Glyceria fluitans28, 481 
Glyceria maxima 21, 22, 23, 405, 513 
Glyceria notata 405 
Gonatozygon pilosum 443, 505 
Goniolimon rubellum 442 
H 
Hammarbya paludosa 387,441,487,500 
Helminthora divaricata 442,504 
Hierochloe odorata 451 
Hippuris maritima 448 
Hottonia palustris 34, 295, 491 
Hydrocotyle vulgaris 326, 443 
Hydrocharis morsus-ranae 367, 485 
Hygroamblystegium fluviatile 250 
 

I 
Inula britannic  450 
Iris pseudoacorus 384 
Iris sibirica 499 
Isatis littoralis 442, 501 
Isoëtes lacustris 442, 496 
J 
Juncus aratus 389 
Juncus bulbosus 442, 499 
Juncus compressus 389 
Juncus conglomerates 34 
Juncus effusus 389 
Juncus gerardii 448, 451 
Juncus inflexus 389 
Juncus jamprocarpus 389 
Juncus sphaerocarpus 441, 499 
Juncus subnodulosus 441, 499 
Juncus tenageia 389 
Koeleria delavignei 449 
L 
Lamprothamnium papullosum 442, 506 
Larix sibirica 449 
Laurencia coronopus 443, 504 
Leersia orizoides 406 
Lemna minor 27, 411, 429 
Lemna trisulca 34 
Limonium czurjukiense 442 
Limosella aquatica 344, 429 
Lophosiphonia reptabunda 443, 504 
Ludwigia palustris 315, 441, 498 
Lycopus europeus 21 
Lyparis loeselii 387 
Lysimachia punctate 294 
Lysimachia vulgaris 29, 294, 491 
Lythrum salicaria 29, 313, 492 
Lythrum thymifolia 441, 502 
M 
Marsilea crenata 258 
Marsilea quadrifolia 257, 485, 496 
Medicago marina 442, 502 
Meesia triquetra 441, 507 
Meesia uliginosa 442, 507 
Mentha aquatica 18, 20, 21, 153, 439 
Mentha spicata 34 
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Menyanthes trifoliata 494, 338, 429, 
445 
Molinia caerulea  406, 490 
Monochoria korsakowii 383 
Myosotis palustris 18, 342, 429 
Myosoton aquaticum 34, 285, 491 
Myriophyllum spicatum  21, 23, 323, 
447, 481 
Myriophyllum verticillatum 21, 445 
N 
Najas major  
Naumburgia thyrsiflora  295, 492 
Nelumbium nucifera 273 
Nemalion helminthoides 442, 505  
Nitella gracilis  442, 506 
Nitella tenuissima 443, 506 
Nitellopsis obtuse 443 
Nuphar lutea 22, 23 
Nymphaea alba 23, 217 
Nymphaea candida 445 
Nymphoides peltata  23, 339, 445, 494, 
502 
O 
Oedogonium plagiostomum 442, 443, 
505 
Oenanthe aquatica 21, 36, 327, 429, 
445 
Orchis coriophora 499 
Orchis militaris 442, 500 
Orchis nervulosa 386, 499 
Orchis palustris  487, 499 
Osmundea hybrida  442, 504 
Osmundea truncata  504 
P 
Padus racem sa 449 
Parnassia palustris 448 
Pediastrum kawraiskyi 505 
Pedicularis verticillata448 
Penium borgeanum 442, 505 
Petalonia zosterifolia 442, 503 
Phalaroides arundinaceae  36, 407 
Philonotis fontana 249 
Phleum pratense 449 
Phragmites australis16, 20, 36, 407, 490  

Phragmites communis 186, 445, 447, 
451 
Phyllophora pseudoceranoides 441, 
504 
Picea excelsa 449 
Pilularia globulifera 258, 441, 496 
Pinus sibirica 449 
Plantago maritima 448 
Plantago subpolaris 448, 40 
Poa palustris 408, 490 
Poa pratensis 449 
Polygonum amphibium 26, 429, 481 
Polygonum hydropiper 21, 34, 288, 439 
Polygonum lapathifolium 30, 429 
Polygonum minus 34 
Polygonum mite 34 
Polygonum paniculatum 288 
Polysiphonia spinulosa 442, 504 
Populus nigra 449 
Populus tr mula 449 
Potagometon pectinatus 21 
Potamogetom lucens 21 
Potamogeton acutifolius  34 
Potamogeton alpinus 378 
Potamogeton berchtoldii 23, 429 
Potamogeton compressus 445 
Potamogeton crispus 486 
Potamogeton friesii 486 
Potamogeton gramineus 486 
Potamogeton lucens 22 
Potamogeton natans 22, 26 
Potamogeton nodosus 486 
Potamogeton obtusifolius 486 
Potamogeton pectinatus 21, 22, 23, 373 
Potamogeton perfoliatus 21, 22, 23 
Potamogeton praelongus 486 
Potamogeton pusillus 486 
Potamogeton rutilus 486 
Potamogeton sarmaticus 486 
Potamogeton trichoides 486 
Potamoget n fluitans 447 
Potentilla anserin  29 
Pterosiphonia pennata 443, 504 
Puccinellia maritima 448 
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Puccinellia suecica 448 
Punctaria latifolia 443, 503 
Punctaria tenuissima 443 
Pycreus flavescens  390 
Pylaiella littoralis 443, 503 
R 
Ranunculus flammula 281, 491 
Ranunculus lingua 281 
Ranunculus polyanthemus 450 
Ranunculus polyphyllus 280 
Ranunculus repens 29 
Raphanus maritimus 442, 501 
Rhodochorton purpureum 443, 503 
Riccia glauca 245 
Ricciocarpus natans 245 
Rorippa amphibia 34 
Rorippa brachycarpa 300, 442 
Rorippa nasturtium-aquaticum  301 
Rorippa palustris 300 
Rorippa sylvestris  300 
Roya anglica 442 
Rumex aquaticus 289 
Rumex hydrolapathum 290 
Rumex maritimum 289 
Rumex palustris 289 
Rumex ucrainicus 23 
Ruppia cirrhoza 379 
Ruppia maritima 379 
Ruppia spiralis 371 
S 
Sagittaria platyphylla 371 
Sagittaria sagittifolia 22, 485, 23 
Salix acutifolia 449 
Salix cinerea 449 
Salix lapponum 303, 492, 502 
Salix myrsinifolia 303 
Salix myrtilloides 303 
Salix rossica 449 
Salix starkeana 304 
Salix triandra 449 
Salix lba 449 
Salvinia natans 259, 443, 485, 496 
Salvinia ariculata 259 
Saxifraga hirculus 308, 502 

Scirpus lacustris  451 
Scirpus radicans 28 
Scirpus sylvaticus 391 
Scirpus tabemaemontani 21 
Scutellaria galericulata 351 
Scheuchzeria palustris 501 
Schoenus ferrugineus 442,489,498 
Sch noplectus americanus 393 
Schoenoplectus lacustris 450 
Schoenoplectus mucronatus 442 
Sch noplectus tabernaemontani  392 
Siella erecta 18 
Siphonocladus pusillus 44, 505  
Sium latifolium 29, 36, 330, 423, 429, 
493 
Solanum dulcamara  20, 340, 494 
Sparganium angustifolium 441, 501 
Sparganium emersum 21, 22, 36 
Sparganium erectum 21, 22 
Sparganium minimum 416 
Sparganium neglectum 417 
Sparganium ramosum 20 
Spermatochnus paradoxus 442, 503  
Sphacellaria nana 442,503 
Sphagnum centrale 246 
Sphagnum compactum 246 
Sphagnum cuspidatum 246 
Sphagnum fallax 246 
Sphagnum fimbriatum 246 
Sphagnum fuscum246 
Sphagnum magellanicum 246 
Sphagnum molle 442,507 
Sphagnum nemoreum 246 
Sphagnum obtusum 246 
Sphagnum palustre 246 
Sphagnum subnitens 441, 507 
Sphagnum tenellum 442, 507 
Sphagnum wulfianum 441, 507 
Spirodela polyrrhiza 27, 429, 490 
Spirogyra reinhardii 442, 505 
Stachys palustris 21, 34, 352,4 29 
Stratiotes aloides 445, 485 
Stellaria  crassifolia 284 
Stellaria  palustris 285 
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Stellaria uliginosa 34 
Stigeoclonium fasciculare 442, 505 
Stilophora tenella 442, 503 
Stratiotes aloides 445, 485 
Stylonema alcidii 443, 504 
Subularia aquatica 298 
T 
Tamarix ramosissima 449 
Teucrium scordium 34 
Thalictrum lucidum 283 
Thelypteris palustris 17, 36 
Thorea ramosissima 443, 504 
Thymus littoralis 442, 502 
Tillaea vaillantii 307, 492 
Tofieldia calyculata 442, 500 
Tolypella prolifera 443, 506 
Torulinium ferax 400 
Trapa natans 26, 317, 443, 502 
Trifolium montanum 449 
Triglochin maritima 448 
Tyhpa angustifolia 16, 18 
Typha australis 415 
Typha grossheimii 415 
Typha latifolia 18,21,22,449,429,447 
Typha laxmannii  
Typha minima 441,501 
Typha pontica 415 
Typha schuttleworthii 415 

Typha sibirica 415 
Typha zerovii 415 
U 
Utricularia bremii 350, 441, 496 
Utricularia intermedia 348, 494, 496 
Utricularia minor 34, 496 
Utricularia vulgaris 213, 349 
V 
Vallisneria spiralis 485 
Vaucheria litorea 443, 503 
Veronica anagallis-aquatica 345, 494 
Veronica beccabunga 18, 346, 429 
Veronica scutellata 346 
Vicia cracca 448 
Viola  palustris 492 
Viola  uliginosa 492 
W 
Wolfia arrhiza 413  
Z 
Zannichelia palustris 34 
Zannichtllia major 382 
Zannichtllia palustris 382 
Zannichtllia pedunculata 382 
Zostera marina 23,380,481 
Zostera noltii 428 
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