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A b s t r a c t. Phytosociological studies on the littoraJ vegetation ofthe Z1.głębocze Lake conducted in the 
summcr or 1999 showed a considerable transformation or thc phytolittoral. Exlcnsivc meadows with rare 
Lychnothammls barbaflls and Nitellajlexilis disappe.:'U"ed completely. Fomlerly nOled species: Chara mucro­
na1a, Myriophyllwll alterniflonlllJ (covering large areas) and olher vascular pJants were not found any longer. 
T11e place once occupied by vegetation wlth narrower ccological requirements was taken by photocenoses of 
Ceratophyllefllm demersi and ElodeetunI canadensis: Phragmites Clusfrialis supcrseded Potamoge­
ton lucens, Scirpus lacuslris and Heleocharis palustris. 

K e y war d s: macrophytcs, associations, vanishing species, lake 

INTRODUCTlON 

Lakes belong to the most valuable natural eeosystems in the Łęezna-Włodawa 

Lake Distriet. Deterioration of their eeologieal eondition has been observed for 

many years [17], The most eommon forms ofanthropopressure are agrieulture and 

reereation. Construetion of the Wieprz-Krzna Cana l with its reclamation system 

resulted in the land over-drying, The area of lakes loeated in this region deereases 

gradual ly [8], and their trophie condition beeomes worse [19]. Lowering of the 

waler level and water deficit are global problems at present. However, they are of 

prim ary importance in the region diseussed, as waters ean be found here at a very 

shallow level. Laeustrine vegetation, directly affeeted by water quality, is subjeeted 

to radical changes. Some lakes are used for recreation, whieh results in a diminishing or a 
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complete disappearance of littoral communities, can be an example here the Pia­

seczno Lake [1 ,4]. 
The aim of lhe studies was to describe changes that to ok place in the liUoral 

vegetation ofthe Zaglębocze Lake during the last 30-40 years. 

MATERJAL AND METHODS 

The Zaglębocze Lake is located in the protected zone of the Landscape Park 
the "Łęczna Lake District" (Iatitude of 51 °26_5 I027! north, longitude of 23°01 1

-

23°021 easl). The Lake covers an area of 59.0 ha. !ts maximum and average depth is 
25 m and 7.3 m, respectively. The Lake is 942 m long and 798 m wide; its shoreline 

length is 2 879 m [21]. This is an inland lake ofa dimict ic type. The catchment basin 

area is 463.64 ha, including meadows and pas!l.lres - 34.5%, forests - 33.5%, arabie 

land - 12.4%, shrubs, bushes, trees - 2.7%, recreation and other areas - 2.1 % [7]. 
In the summ er of 1999, the aquatic and rush vegetation of the Zaglębocze 

Lake was studied by a phytosociological method [2]. Phytosociological units are 

given after Matuszkiewicz [tS]. 

RESULTS 

Results present the form er and present condition of macrophytes of the 
Zaglębocze Lake. Phytosociological examinations a!lowed to distinguish 17 asso­

ciations. The areas occupied by particular phytocenoses are given in Table I. 
Forty-three phytosociological records are presented in Tables 2-4. A list of some 

rare species registered at present and before (by other researchers) in this region is 

also included (Table 5 [6,1 1- 13]). 

The phytolittoral of the Zagłębocze Lake was subjected to considerable quali­

tative and quantitative transfonnations over the past years. The total num ber of 

communities changed slightly (Table I). łt was difficu lt to delerm ine which plants 

formed phytocenonses and which constituted a "minority" only (in Tables the oc­

currence of the com munities described in references is denoted by crosses). łt was 
assumed that in the years 1965-1978 four phytocenoses from the Chare/ea class 

we re described [I 1,12,14]. Fijalkowski [6] reported that in parts S and E ofthe lil­

toral he observed numerous Charaji-agiiis plants, which could form an association 

there. The stonewort zone was locally dominated by Ni/el/opsis ob/lisa alone or 

with a large share of Lychno/hamnlls barba/us [12,13]. The role of other stone­

worts, i.e., Charafragi/is val'. hedwigii, Nitellajlexilis, N. mucrona/a, in the struc-
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T a b I e l. Communities af vegetation in the phytolittoral ef the Zagłębocze Lakc of thc L~czna· 
Włodawa Lake Oistrict 

Communities • 1999(%) 
Number of communities 15 17 

eJ. Charetea: 1956-78 
o; Charetaliajragilis 
AlI: Nitellionjlexi/is 

I. Ni/el/ell/III jlexilis + 
AlI: Charionfragilis 

2. Nitellopsidefum ohlllsae + 0.7 , 
Chare/llm aculeolalae 0.4 ,. 

4. Chare/um fragilis + 0.1 
5. Charetum conlrariae + 
6. Ass. with Lychnolhamnus barbolus + 

CI. Potametea: 1955-57 1.2 
O: Poramelalia: 
Ali: Polarnio/l: 

7. Cerolophyllefum demers; + 26.7 
8. Elodeelum canadensis 22.2 
9. POlamell/1n IlIcenf;s 0.5 
10. Myriphyllelum spienIł 0.2 

Ali: Nymphaeion: 49.6 
li. Patoll/eluIn nafanlis 3.6 
12. f/ydrocharile/um marSlIS - ranoe + 3.1 
J 3. Nymphaeeful}l candidae 0.2 

CI: Litorelletea uniflorae: 6.9 
O: Litore/leto/ia uniflorae: 
Ali: Lobelion: 

14. Myriphy/lo-Liflorelletum + 
C;. Phragmitetea; 
O; Phraglllitelalia 
Ali: Phragl1liLion: 

15. Phragmiletum ausfrialis + 35.1 
16. SciJpeflll1l laC/lstris + 1.8 
17. Typhetllf1/ anguslijiliae + 4.4 
18. Eleochariteru!II paluslris + 0.3 

Ali: Magnocaricion: 41.6 
19. Caricellllll rostralae + 0.3 
:!O. Caricellllll acutiformis 0.2 
:!l. Caricellllll ripariae 0.1 
:!2. Caricetul1l gradlis + 
23. CaricetuIII elalae + 

0.6 

·C/wre/ea (1965-78) by Karczmarz et al. [13,14], the remaining part (1955-57) by Fijalkowski [6] 
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T a b I e 2. Communities of the c1ass Charetea 

Community· 
Number of releves 2 

CI. Charelea: 
Nitel/opsis obtusa (Desevaux) 1. Groves II' 8750 
Charafragilis f. Hedvigii Ag. 
Charafragilis Desvaux l' 1750 
Chora DCl/leo/ata Kurz. 
Lychnolhamnus boraba/lIs (Meycn) v. Leonhardi II' 500 
Chara de/icalula Ag. l' 500 
CI. Potametea: 
E/odea canadensis Michs l' 1750 
Ceralop/1)4/lIm demersum L. l' 500 

2 

l' 
l' 

l' 
1+ 

1750 
6250 

3 

l' 8750 

1750 1· 10 
10 1+ 10 

*1 - Niteltopsidetum obtusae (Sauer 1937) Dąmbska 1961 1961, 2 - Chare/1II11 jragilis Fijalkowski 
1960, 3 - Chore/um oCll/eola/ae (CorylJion 1957) (5) 

ture of phytocimoses was limited. They formed a 10-1 S (18) m belt on the NW, N 

and NE shores ofthe lake, at a depth of3.5-4.5 m. Water transparency varied from 

3 to 8 m [18]. In 1999 it was at alevel of 3.0-3.3 m. At present only two phy to­

cenoses with the domination of Ni/e/lopsis ob/I/sa were found: the smaller one in 

part SE, the bigger one in part SW ofthe Lake. Lychnothamnus barbatl/s was not 

numerous there, and did not form phytocenoses of its own (Table 2). This species 

was also observed in the phytocenoses of other associations, e.g., Po/ame/um lu­

cen/iso Scirpe/ulIl lacustris (TabIes 3 and 4). The place once occupied by Ni/ellop­

sis ob/usa and Lychnotltalllnus barbatus was then taken by ElodeetulII canadensis 

and Ceratophy/le/u/II dellle/'si. The vanishing of Lychnothalllnus barba/lls its 10-

calities in Poland and Europe are few [5,10], indicates deterioration ofthe habitats 
condition and replacelllent of stenotopic species (such as the stoneworts) by the 

eurytopic ones. In the Polesie Lubelskie, the only areas occupied by Lychno/halll­

nI/S barba/I/s can be found on the Rogóźno Lake. Neither associations nor single 

plants of Ni/ella jlexilis or N. I/Iucrona/a were found in the present studies (Table 

S). The occurrence of Chara con/raria was not confirmed, either. A single phy to­

cenosis with Charetl/lllfragi/is was noted in part N ofthe Lake. 
A new association, not mentioned by other authors, is CharetlIlII aCllleolatae. 

!ts single phytocenosis was found in part WE ofthe Lake (near a beach), I 000 m2 

in the belt with Elodea canadensis and Cera/ophylllllll demersllll/. Chara de/ica­

/lIla - not noted before - was observed in a phytocenosis with Nitellopsidetum ob­

tusae in part SW ofthe Lake (TabIes 2 and S). 



T a b I e 3. COllllllunitie s or the class PotameteCt 

COlTIlTIunity* 2 3 4 5 6 7 
Number ofreleves 5 4 2 2 3 

CI. Potamogetonetea: 
V,. ·s m+-2 Il '-' II ' I' 111+-' Ceratophy/lum demersllm L. 5.5. 7750 590 11 25 500 500 337 

E/odea canadensis Michs. 11
2 1750 (0-5 7500 II' 1750 II ' 1750 111+.2 753 1+ \O 

Potamogeron /lIcens L. 11 1-3 2125 I' 478 II' 6250 I' 1750 
Myriophyllwn spicatwn L. m +- I 337 I' 125 111

5 8750 I' 500 II' 333 (+ 10 
Potamogeton l1atans L. I' \O (5 8750 I' 500 
Srralioles a/oides L. U+-2 880 11 2-3 2750 I ' 875 m3 3750 IJ 3750 
NympheCt candida C. Pres l I' 500 I' 125 I ' 1750 1+ 3 (3 3750 
Ramlncullls circinatus Sibth. IV+-2 1003 II1+-J 1420 1+ 5 1+ 5 1+ 10 11 ..... 1 170 l' 500 
Nuphar lu/ea (L.) Sibth . et Sm. 1+ 3 
CI. Charetca: 
Lyclmo/hamlJ/ls boraba/lIs (Meyen) v. I' 125 
Leouhardi 
Nitellopsis oh/lisa (Desevaux) J. Groves r' 10 I ' 583 
CI. Phragmitetca: 
n lp/wanJ!Usfifolio L. 1+ 10 
* J - CerarophylletunI demersi Hild. 1956, 2 - Elodeelllm canadensis (Pgn. 1953) Pass. 1964, 3 - Po/anie/um lucentis Hueck 1931 , 4 - Myrio­
phylIe121m spicali Soe 1927, 5 - Polame/um naran/is Soc 1923, 6 - Hydrocharitetum morSlIS - ral1ae Langendenck 193 5, 7 - Nymphaeelum 
candidae Miljan 1958 
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T li b I e 4. Communities ofthe class Phragmitetea 

Community· 2 3 
Number of releves 4 2 5 

CI. Phragmitetea: 
IV4-5 11 +-3 JJ Scirpl/s lacllslris L. 6875 11 53 

Typ/w ongl/srifoha L. Il4-5 7500 IIJ 

Eleocharis pa/lIsrris (L.) Roem, Schult IJ 938 11(4 6250 t 
Phragmires auslrialis (Cav.) Trin. ex Stud. IV::!-3 3250 (, 875 III 333 V4-5 

Carex riparia Curtis II 167 
Carex acu/iformis L. 

( , 11 +-2 Carex ros/rata Stokes 875 
Equisetwn!hn'iarile L. 

" Rumex hydrolapothul1J Hudson 
Poo palustris L. 
Agrostis stoloniferar L. 
CiclIla virosa L. 
Ga/ium palus fre L. 

4 5 
3 3 

750 
1500 1+ 5 

2 1+ 250 
6750 J' 875 

115 8750 
l' 250 

352 
2 

r' 5 
,+ 5 

6 
2 

J' 250 
( , 250 

us 8750 

1+ 5 

" 
875 

" 
250 

( ' 250 

7 
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(, 167 
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T a b I e 4_ Continued 

Community* 2 3 4 5 6 7 
Number af releves 4 2 5 3 3 2 2 r-

O 

CI. Potamogetonetea: 
Z 
Gl 

Potamogeton lilce/M- L. l' 125 111+ 10 ~ 
IV.o- -? IV+·' 1052 1II+-~ '" E/odea canade/Jsis Michx 690 It 10 11+ 7 II ' 10 753 '" Ceralophylltllll demersunl L. ut-? 878 I' 875 Il+-I 583 IJ +- I 102 l ' 250 11+-1 170 ~ 

n 
MyriophyllulIl spicalllnl L. 11+ 5 m' 500 1+ 2 li? 1750 11+-2 587 '> Slratiores aloides L. l' 125 l' 250 1+ 3 11+- 1 102 Z 
Nuphar IUlea (L.) Sibth. et $111. I' 875 Gl 

In 
Nymphaea candida C. Presl l' 250 I' 350 <n 

Poramogeto/I natans L. Ul -? 1125 II+-! 102 t 5 Z 
Polygollum amphibium f. natans 13 583 --l 

J: 
Rammcullls circinafUs Sibth. I' 125 1+ 2 I' 5 1+ 3 '" 
Hydrocharitetum morSlls-ral1ae L. 1+-1 255 11 250 ~ 
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T a b I e 4. Continuation 

Community· 
Number of relcvcs 

CI. Charetea: 
Lyclmothomnus borabotlIs (Meyen) v. Leonhardi 
Accompanying species: 
Lycopus europaeus L. 
JlInCIiS effllslis L. 
Epilobium hirsutum L. 
Potentilla palustre (L.) Scop. 
Lemna trisulca L. 
Solanum dulcamara L. 
Polygonum amphibhtm f. tresrre 
Bidens tripartita L. 
Bidens cermla L. 

4 

J' J25 

2 
2 

3 
5 

1+ 

1+ 

4 

3 

3 

3 

1+ 

I' 
1+ 

5 
3 

2 

JOD 
2 

rr+- I 

1+ 

J' 

6 
2 

225 J+ 
1+ 
1+ 

5 
,1 +-2 

250 J' 

7 
2 

5 
5 
5 

880 
250 

Ellpatoriwn cannabinllm L. ( 5 
A/nus incana (L.) Moench 1+ 5 
Mentha aquatica L. I+ 5 I+ S 
Cirsium palustre (L.) Scop. II 250 
__ L J+ 5 

Lysimachia vulgaris L. ,+ 5 

Spongine/la loclis/ris on the Phragmites allstrialis in the Nord Zagłębocze Lake. 1 - Scirpetllm lacllstris (Allorge 1922) Chouard 1924, 2 - Ty. 
phetum anguslrifo/iae (Allorge 1922) Soe 1927, 3 - Eleochari/etum po[uslris (Ecnnikov 1919, 4 - Phragmitelll1n aus/rio/is (Gams 1927) 

Schmale 1939,5 - Caricelum ripariae (Soe 1928,6 - Caricetum acutifvrmis Sauer 1937,7 - Caricetllm rostratae Ruubel 1912 
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T II b I e 5. List ef rare species in Ihe Zagłębocze Lake in the years: A - 1957-72 [ II l, 1953-57 [6] 

Taxons A B 

J. Ni/el/aj/ex;!is (L.) Agardh + 
2. Nitel/a mlfcronala (A. Be.) Miquel + 
3. Nitellopsis obrusa (Desevaux) J. Groves + + 
4. Lychnothanmus barabalus (Meyen) v. Leonhardi + + 
5. Chara confraria Kutz. + + 
6. Chora aculeolala Kul z. + 
7. Charafragilis Desvaux + + 
8. Charafragilis f. Hcdvigii Ag. + + 
9. Chara de/icatula Ag. + 
10 . Myriophy/lwn alternif/orum OC. + 
11. Potamogetonfiliformis Pers. + 
12 . Najas marina L. + 
13. Butomus umhellatus L. + 
14. Sparganium minimum Wallr. + 

Phytosociological records show that the floral diversity of the class Chare/ea 
is not as wide as it used to be_ The num ber of species decreased from 3-13 (8 on 
average) to 3-4 (4 on average). 

Apart from stoneworts, Myriphyllo-Ullorellelum phytocenoses (the variant 
with MyriophyllulIl alterniflorulIl only) could also be found in the immersed plant 

zone. Myriophylllllll spicatum, Polygonum amphibium, Potamogeton per/olia/lIs 
and Elodea canadensis were observed in this association as well [6). Cerato­
phy/letum demersi phytocenoses developed in parts S and E of the Lake shore. 
Nowadays they dominate over other plants in this zone, constituting more than 1/4 
of the phytolittoral area. Together with Elodeetum canadensis, they form an im­
mersed plant zone (Table I). This sllggests that water quality deteriorates, as 
among immersed plants Ceratophyllulll demersulIl displays the highest tolerance 
for shading [9). Myriphyllo-Littorelletum phytocenoses (the variant with Myriphy­
Ilum alterniflorum) are an indicator of oligotrophic waters [20], so their disappea­
rance is a sign of deterioration of ecologica l relations. The occurrence of some 
Potametwll lucentis phytocenoses in the belt with Elodea canadensis indicates 
growing trophy of the ecosystem [1 6). The range of plant occurrence dimini shed 
and the trophogenic zone (i.e., the zone of plant access to light) became smalIer. 
The index of colonization, reflecting the extensiveness of thi s zone, is 1.28 in the 
Zaglębocze Lake, whereas in the Rogóźno Lake which is morphometrically simi­
lar, located in the close vicinity and equally deep - it reaches 1.46 [3). In the Lake 

Rogóźno, 42.4% of the phytolittoral are compact areas covered by Lychnothamnlls 
barba/us. !ts catchment basin is afforested, and is not subjected to such intensive 
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anthropopressure as that of Zag/ębocze Lake. Over 1/3 of the shoreline of the lat­
ter one is open for recreation. There are many beaches, piers and summerhouses 
there, and cars are permitted to park on its shores. The immersed plant zone con­
stitutes ca . 50% ofthe phytolittoral (Table I) . 

The zone of plants with floating leaves consists mainly of Polygonelllm nalan­
lis (not noted before, an indicator of eutrophic waters) and Hydrocharilelllm mor­
sus-ranae (the variant with Stratioles aloides, already described). 

The rush zone also underwent signilicant changes. Phragmiles auslrialis su­
perseded Scirpus lacuslris and Heleocharis paluslris [6]. lt forms a bełt, almost 
surrounding the Lake, at a depth of 1-1.5 m. lt is a well-known fact that the area 
covered by reed increases when habitat quality deteriorates. 

CONCLUSIONS 

As a result of intensive anthropopressure, the littoral vegetation of the 
Zag/ębocze Lake underwent the following changes: 

the zone of plants from the class Charelea became species-poor, at the cost of 
such phytocenoses as Ni/elle/um j1exilis and Lychno/hamnus barba/lIs (very 
rare in bOlh Poland and Europe); 
the place once occupied by communities from Ihe c1ass Chare/ea and phy to­
cenoses with Myriphyllulll allernif/orum was taken by those with Cera/o­
phylIetum demersi and Elodee/w/1 canadensis; 
Ihe area covered by Phragmi/e/llm aus/rialis, earlier occupied by phytocenoses 
with Scitpus lacus/ris and HeleochOl'is palus/ris, increased; 
the index colonization of the Iittoral vegetation decreased and water transpar­
ency diminished, which indicates deterioration of the ecological condition of 
the Lake Zag/ębocze, 
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3Katedra Hydrobiologii i Ichtiologii, Akademia Rolnicza, ul. Akademicka 15,20-950 Lublin, Polska 

S t r e s z c z e n i e. Badania fitosocjologiczne roślinności jeziora Zagłębocze przeprowadzone 
latem 1999 roku wykazały duZą przebudowę titolitoralu. Całkowicie zginęły rozległe łany z rzadką 
ramienicą Lyclmothamnus harba/lIs oraz Ni/ella j1exilis. Nie odnaleziono również wcześniej noto­
wane gatunki Chora mucronafa. Myriophyllllm allernif/orum (r.vorzył duże powierzchnie) oraz inne 
rośliny naczyniowe. Miejsce roślinności o węższych wymaganiach ekologicznych zajęły fitocenozy 
Ceralophyllelum demersi, Elodeetum canadensis, Potamogeton lucens oraz Scirpus lacuslris i 
/-Ieleocharis polusIris został wyparty przez Phragmiles ouslriolis. 
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