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A b s t r a c t: There are abauI 15 systems composed ol' lak es and bogs in Ihe Wielkopolska re
gion. Most of them are protccted as strict reserves due lO their unique habitat and fl oristic ch~lrac

teristics modified by two differcnt processcs to they undcrgo: cutroph ication and dys lropbication in a 
specific, dynamie cquilibrium. The study rcported aimed at a phytococnolic and floristic comparativc 
analysis of faur mid-forest lakc-bog ecologica l systems localized in different mcsorcgions or the 
Wielkopolskie Lakeland. 
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INTRODUCTION 

Eeologieal systems eomposed of lakes and bogs belong to the rarest featllres 

of the lakeland landseape of the Wielkopolska region (mid-western part of Po

land). There are about 15 eeosystems ofthis kind from amongst whieh on ly a few 

systems have not been regarded as worth protecting. Most of them are proteeted as 

striet reserves due to their llnique habitat and floristie eharaeteristics. However, 

their funetioning in the Wielkopol ska Region is modifi ed by two different proe

esses they undergo: eutrophieation and dystrophieation in a speci fie , dynamie 

eqllilibrium [2] whieh originate from a direet drainage basin sueh as aeidie fore st 

eeosystems and bogs. Interrelations in the "Iake - drainage basi n" eeologieal system 

are considered to be the most important meehanisms which initiate and stabilize slleh 

systems on one hand, and influence their changes in time, on the other [12]. 
The study reported aimed at a phytoeoenotic and flori stic eomparative analys is 

of four mid-forest lake-bog ecological systems locali zed in different mesoregions 
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of the Wielkopolska Lakeland maeroregion. The authors undertook recognition 
the eeologieal status of the systems studied against the baekground of data from 

literature. 

STUDY AR.EA AND METI-IODS 

The study reported was ealTied out in the years 1998-200 I. The "Iake-bog" sys
tems studied belonged to the Wielkopolska Lakeland maeroregion and three mesore

gions [4]: the Gnieźnieńskie Lakeland: the Lakes Czarne Male and Czarne Duże 

proteeted as striet reserves within the Zielonka Primeforest Landscape Park, the 

Poznańskie Lakeland - the Skrzynka Lake loea[ized in the area of striet proteetion 

within the Wielkopolska National Park, the Torzymska Plain - the Popien-ko Lake 

near Rzepin. The lakes share a kind oftransition zone between their basins and forest 
ecosystems covering the drainage basins developed as transitional bogs with high bog 

species. Morphometrie data from the lakes studied were given in Table I. 

T a b I e I. Morphomctric data on the lakes studied and some chosen physico·chemical properties 
ofthc mid!akc watcr 

Propcrties Lakes 

the Czarne Duże the Czarne Mate the Skrzynka the Popienko 

Are, (I,,) 6 4 :!.~ 7 
Max. depth (m) 5.1 5 3.5 0.9 
Secchi disc (m) 1 2 0.6 0.9 
Temp. or wnler 21.8 20.5 23.8 21.2 
O, (mg r') 6.5 5.9 5 5.6 
pH 7.7 7.6 7.1 8.01 
Conductivity 

(I-lS cm ~l) 710 552 liS 192 
N-NH, (mg N/I) 0 .01 0.19 0.07 0.16 
N-NO, (mg N/I) 0.3 0.1 0.2 0.1 
P-PO, (mg PO,II) 0.0 0.0 0.0 0.14 

Plant assoeiations ofthe lakes and bogs vegetation were distinguished with the 

use of mid-European methods by Braun-Blanquet. In the ease of the Skrzynka 

Lake authors' own observations (summer 2001) together with literature data by 

Pełechaty and Nagengast [8], Nagengast and Petechaty [6] were used. Syntaxo

nomieal system, evaluation of syntaxon degree of natural character based on 

syngenesis and vulnerability by Brzeg and Wojterska [I] was applied . The nomen

elatUl·e of vaseular plant was given further to a eheekl ist by Mirek et al. [5]. 
Charophytes names folIowed Dąmbska [3]. 
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[n July 2001, water sam pIes were collected from the mid-Iake part of each lake 
for chemical analyses of the mineral fonns of nutrients and dissolved oxygen . During 

field investigations, physical determinations were also performed. Conductivity, pH, 

temperature and SD were taken into account. Nutrients were determined by the use of 

HACH DR 2010 analyser, conductivity and dissolved oxygen was determined by EI

metron CX-742 mllltifunction analyser and pH by Fisherbrand's Hydorus 100. 

RESULTS 

The results of physico-chemical analyses revealed no c1ear differenees among 

the lakes studied (Tab le I). Di fferences among them as far as eondlletivity and SD 

values were eonsidered were more pronouneed. Lower values of eonduetivity 

were noted in the Skrzynka Lake and the Popienko, whereas in other lakes eon

duetivity was visibly higher. On the other hand, SD values proved better visibility 

in the Czarne Małe and Czarne Duże Lakes. Inconsistently with expectations, pH val

ues were close to indifferent with an exeeption of the Popienko Lake. Higher values 

of ammonia nitrogen were noted in the Czarne Małe and Popienko Lakes than in the 

remaining lakes. In the same lakes, low values ofnitrate nitrogen were found. 

Phytosoeiologieal analyses revealed the presence of 49 associations belonging to 

7 classes. Phytoeoenot ic eomposition of particular lakes was presented in Table 2. As 

could be seen from this table, ali lakes studied differed from one another in the 

number ol' assoeiation elasses taken into aceount, total num ber of communities 

found in individual lakes ranged from 13 to 21 and was similar in 3 out of 4 

lakes. The highest qualitative phytocoenotic diversity was found in the Popienko 

Lake (phytocoenoses of 21 assoeiations) . Whereas, in the Skrzynka Lake the 

lowest number ofassociation and c1asses was fOllnd. Tn this latter lake, communi

ties representing Charelea, Lel1lnelea minoris and Lillorelletea unifIorae classes 

were not observed, whereas in the rest of the lakes, they were fOllnd. It seems 

noteworthy to underhne that in the Skrzynka Lake macrophytic vegetation was 

poor in the helophyte communities. On the other hand, in the Skrzynka Lake and 

the Popienko Lake more communities belonging to Scheuchzerio-Caricetea fus

cae e la·ss we re represented than in the Czarne Duże and Czarne Male Lakes. In 

bot h latter lakes no eharophyte eommunities were round. As specific feature of 

the macrophytie vegetation differentiating the Czarne Małe and Czarne Duże 

Lakes from the Skrzynka and Popienko Lakes we re phytocoenoses ol' C/adielllll1 
marisei which dominated with Typhellllll angllsli[o /iae patches in the helophytic 

zon e and formed the character ofthe emergenting vegetation. 
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T a b I c 2. Syntaxonomical composition ofveget~tion orlhc lakcs undcr study 

Communities Lakes 

Czarne Czarne Po- Skrzynka 
Duże Małe Q:ienko 

KI. Phragmitelea ollsrralis Tx. et Prsg. 1942 
Scirpetur1l lacltstris (Allorgc 1922) Chouard 1924 + + + + 
Phragmitetum coml1lunis (Koch 1926) Schmale 1939 + + + + 
TheIYPlerido-Phragm;Ie1llm Kuiper 1957 + + + + 
Caricetuln ros1ratae RObel 1912 ex Osvalg 1923 + + + 
Typhelum angu,sfifoliae Saó 1927 ex Pignaui 1953 + + + 
Ciculo-Caricetum pseudoc;peri Bocr et Siss. in Bacr 1942 + + + 
Typhelut11 latifoliae Saó 1927 ex Lang 1973 + + 
C/odie/llm marisci (A llorge 1922) Zobr. 1935 + + 
CaricerlJm pOl1icu!ofae Wang. 1916 ex Roch. 195 l + 
Equisetelum jluvialil/is SIerr. 1931 + 
Acorelu11/ calami Eggler 1933 ex Kob. 1948 + 
CaricelUm ripariae Soo 1928 + 
Community built by Eleocharis uniglumis (Link) Schult. + 
Caricelum aCIIIi/ormil' Eggler 1933 + 
Eleocharilelllm paluslris Schennikov 1919 ex Ubrizsy 1948 + 
Caricelum e/arae W. Koch 1926 + 
KI. Potamelea Tx. et Prsg. 1942 ex Oberd . 1957 
Potametum natantis Soó 1927 ex Tomaszewicz 

et Podbielkowski 1978 + + + 
Nymphaeo a/bae-Nupharetum /uleae Nowiński 1928 + + + + 
Myriopl1yllelum verticilloli Gaudct 1924 + + 
Nymphaelum o/bo-cadidoe (l-łejny 1950) Pass. 1957 + 
Myrioplly/letufII spicali Soó 1927 ex Podbiclkowski et 
Tomaszewicz 1978 + 
Po/ygonehml natantis SOÓ 1927 ex Brzeg et M. Wojterska 200 I + 
KI. Chare/ea fuk. 1961 Krausch 1964 
CharetunJ contrariae Corillion 1957 + + 
Charelum lomenlosae Corillion 1957 + 
Chore/um inlermediae (Corillion 1957) Fijalkowski 1960 + 
KI. Lemnelea minoris de Bolós et Masclans 1955 
Lemno-Hydrocharileflllll morsus-ranae (Oberd . J 957) 

Pass. 1978 + + 
Lemno-Spirode/etuf// po/yrrhi::;oe Koch 1954 ex MOlier et 

Gors 1960 + 
Lemno- Ulricu/ariellllll vu/garis Soó 1928 ex 1947 + 
KI. Lilorellefea uniflorae Br. - SJ. et Tx. 1943 
Sparganieluf1I minimi Schaaf 1925 + + + 
Community built by Utricularia minor L. + + + 
Lillorel/o-EleocharifeIUł1J acicu/aris (Baum. 1911 ) 

Jouanne 1925 + 
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T a b I e 2. Continued 

Lakes 
Communitics CZ:1rne Czarne Po- Skrzynka 

Duże Małe rienko 

KI. Schellch=erio-Cariceleafuscae (Nordl13gcn 1936) R. 
Tx. \937 

Sphagno recurvi-Erioplrorelum ollgustifolii I-Iueck 1925 + + + + 
Sphag/1O apicl//ali-CariceluJn rostroWe Osvald 1923 cm. 

Slerren \93\ + + 
Scorpidio-Cm'icelull/ diandrae OsvaJd 1923 cm Jonas 1923 + + 
Caricellll1l lasiocarpae Osvald 1923 + 
SiJhagllo-Jllncefllm eff/lsi Dzubałkowski 1928 + 
KI. Ox)'cocco-Sphagnelea Br.-B!. et R. Tx 1943 
Ledo-Sphagnelllm magelanici Sukopp 1959 ex Neuhausl 

\969 + 

Total num ber or classess 6 6 6 3 
TOlal numbcr of communities \9 \9 1\ \3 
Natural communitics 2 4 4 \ 

Natura! <luxochoris communities 7 6 6 6 
NaturaI perdochoric communities 8 7 \0 6 
Xenosl?:0ntancous communities 

Taking syngenesis and coenogenesis of associations into consideration (Table 2), 
a natural character of vegetation in the lakes studied with a significant share of 
natural perdochoric and auxochoris communities, especially in the Popienko Lake 
have can be stated. There was only one anthropogenieally indueed xenospontane
ous assoeiation found in the Czarne Duże Lake. 

CONCLUSIONS AND OISCUSSION 

The lake-bog eeologieal systems presented above do not possess anl' typleal 
dyslrophie features although such properties mighl be expeeted due to the type of 
their direet drainage basins. However, the other kind of inlluenees such systems 
are supposed to be subjected to in the Wielkopolska region [2], i.e., eutrophica
tion, is also refleeted to a limited extent (e.g., the presenee of large areas of eutro
phic macrophytes in the boggy habitats). The most probabie faetor determining 
vegetation character of all lakes studied might be morphometry. The highest 
num ber of assoeiation and also phytocoenotic diversity understood as comparable 
share 01' all associatiolls to the area of phytolittoral were observed in the shallowcst 
the Popienko Lake. The most significant share of naturai perdochoric assoeiations in 
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this lake ean be regarded as resulting from such phytocoenotie diversity stabilizing 
the lake's eeologieal status by the elear water effeet [9 after 7]. Another shallow 

the Skrzynka Lake revealed som e featu res implying its dystrophie character (e.g. 
an area of a direet boggy drainage in relation to the surface area of the water 
body). However, trans iti ona I character of the peat-bog surrounding the lake and 
covering its riparian parts with f10ating mats as well as its neutral pH and an increas
ing level of nutrients do not allow its classitication ln the group of distrophic reser
voirs [2, I OJ. In the case ofthe Czarne Duże and Czarne Male Lakes the occurrence or 
charophytes represented by Chora aCl/leolala Klitz., Ch. lomentosa L. and Ch. con

Iraria KUlz. as well as patches of Cladium mariscl/s (L.) Pohl did not reflect the exter
nal inflllenees expeeted. Moreover, in all lakes stlldied, influences of water bodies on 

the floristie eomposition of bogs was noted e.g .. Phragmiles al/Ira/i" (Cav.) Trin. ex 
Steud. or SchoenoplecllIs labernaemonlani (C.c. Gmel.). Palla building communities 
with mosses whieh were difticult to classity. 
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FITOCENOTYCZNE I I'LORYSTYCZNE ZRÓŻN ICOWANIE WYBRANYCH 
EKOSYSTEMÓW WODNO-TORFOW ISKOWYCH WIELKOPOLSKI 

M Gąbka, M Pelechaty, K Mall/szak 

Zakład Hydrobiologii, Uniwersytet im. Adama Mickiewicza 
ul. Marcelińska 4, 60·801 Poznań, Polska 

S t r e s z c z e n i e. Artykuł przedstawia określony na podstawie składu syntaksonomicznego 

roślinności status ekologiczny 4 ekosystemów jeziorno~torfowiskowych z 3 mezoregionów Poje
zierzy Wielkopolski: Pojezierza Gnieźnieńskiego - Jezioro Czarne Duże i Jezioro Czarne Małe, Po
jezierza Poznatlskiego - Jezioro Skrzynka i Równiny Torzymskiej - Jezioro Popienko. 

Ekosystemy te charakteryzują się specyficzną roślinnością, której wykształcenie modelowane 
jest \vypadkową procesów dyslrofizacji i eutrofizacji. 

Na badanym terenie zidentyfikowano 49 zbiorowisk z 7 klas. Najwięksl.:;'\ różnorodnością fito
cenotyczną charakteryzuje si~ Jezioro Popienko, natomiast najmniejszą Jezioro Skrzynka, \\1 którym 
nie stwierdzono zbiorowisk z klas Charetea, Lemnetea minori!)' i Littorelletea uniflorae. Jezioro 
Skrzynka wykazywało najbardziej dystroficzny charakter ze względu na duży udział zb iorowisk tor
fowiskowych tworzących plo otacZ:1.jące jezioro oraz niewielki udział zbiorowisk szuwarowych. 
Specyficzną roślinnością charakteryzują się jeziora: Czarne Duże i Czarne Małe ze względu na obec
ność zbiorowisk unikających zakwaszenia - Cladiet11m marisci i łąk ramienico wy ch. 

S ł o w a k I u c z o w e: torfowisko, makrotity, zbiorowiska, różnorodność, humusowe, eutro
ficzne jeziora 




