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LONG-TERM CHANGES IN AQUATIC
AND SWAMP VEGETATION IN SELECTED LAKES
OF SEIJNY LAKE DISTRICT
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Summary. Changes in aquatic and swamp vegetation were analysed in 12 lakes of Sejny Lake
District over a 25-year period. It was found that the charophyte communities had retreated from
some lakes and were eventually replaced by communities of the class Porametea. The expansion ol
Cerataphylletum demersi and Myriophylletum spicafi communities as well as the increase of the
area of Phragmiteium australis and Thelypteridi-Phragmitetum phytocoenoses were observed.
These wends reflect the general direction of vegetation succession in mesolrophic and eutrophic
lakes: Charetea— Potamefea— Phragmitetea. The permanent changes in vegetation are associated
with changes in littoral water chemisiry, i.e. increase in lake fertility und allcalinization,

Key words: aquatic and swamp vegetation, overgrowth process, vegetation succession, changes in
vegetation and water chemistry, Sejny Lake Districl

INTRODUCTION

Every lake is, geologically speaking, only a temporary entity. Over the course of time lake
basins are sieadily filled in with sediment, overgrown with vegetation and eventually turn into
mire or terrestrial formation [e.g. Moor 1969, Pott 1983, Marek 1692]. Aquatic and swamp
communities, which undergo a series of successional stages, play an important role in the
process of overgrowing and shallowing of lakes [Krausch 1964, Tomaszewicz 1979. Pott
1983, Klosowski 1999]. Since these changes ocour over long periods of time, the process of
overgrowing ot lakes is estimated on the basis of the present state of vegetation, by comparing
the zonal distribution of the aquatic, swamp and mire vegetation of lakes in different stages ot
overgrowth. The results of such indirect research methods of manitoring successional changes
of vegetation should be treated with caution as they do not take into consideration the dynamic
character of succession process [Podbiclkowski and Tomaszewicz 1994].

Direct observations of the vegelation change in permanent plots at regular intervals
over a long period of time are considered (o be the best method of monitoring sueces-
sional changes in vegetation. owever, the duralion of succession period in lakes ex-
ceeds the life span of one generation and therefore few such studies have been carried out

° The present work was financed by State Committee for Scientific Research Grant No 3 PO4F 012 23
(2002-2003),
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to date in Poland. They were usually concerned with only one lake [Solinska-Gérnicka
and Romafiski 1998, Lorens and Sugier 1999, Solifiska-Gérnicka and Symonides 2001].
It is essential that studies of vegetation changes should be made repeatedly on a larger
number of lakes, which would allow us to Lo make some generalizations. Detailed phyto-
sociological investigations conducted on 66 lakes in Sejny Lake District during 1975-
1978 [Tomaszewicz and Klosowski 1985] enabled to detect permanent changes in vege-
tation over a 25-year perind. The studies were iniliated in 2002 and are conducted in
several phases. In the present work the results of studies carried out on the vegetation of
12 lakes 25-years ago and in the years 2002-2003 were analyscd. The objectives of this
study were to:

— document and assess the scale of changes in vegetation in the 12 lakes examined
over a 25-year period,

— determine whether the changes in vegetation are accompanied by changes in water
chemistry of the lake littoral,

— delermine the main successional trends in vegetation.

MATHERIAL AND METIIODS

The following lakes were sampled: Biale ncar Giby, Buchta, Czarne, Dowcien,
Gieret, Kaczan, Kunis, Plaskie near Klejwy, Pomorze, Sejny, Wilkokuk and Zelwa. The
same research methods were applied as 25 years ago. Sigma-association method [Gehu
1977] was employed to estimate changes in vegetation, As a result, the contribution of
particular communities to the vegetation of each lake was determined using a modificd
[Szafer and Zarzycki 1972] Braun-Blanquet scale. Phytosociological relevés were per-
formed in places from which the previously recorded phytocoenoses had disappeared and
were replaced by other phytocoenoses. In addition, physical and chemical properties, of
water were analysed. Water samples were taken three limes (May, July and September)
from several locations within the littoral zone of each of the lakes studied. More than a
dozen properties of water were analysed. In the present work the following properties
were taken into consideration: pH, total alkalinity, COD — KMnQ,, SO,*, and PO, All
the determinations were carried oul by methods described by Ilermanowicz et al. [1976].
The mean value was calculated for each property of water analysed in particular lakes.
The past aquatic (Tab. 1) and swamp (Tab. 2) vegetation of the 12 lakes examined 25
years ago was compared 1o the present vegetation. Data regarding the properties of water
analysed during the two sampling periods are presented in Fig. 1.

RESULTS

Il may be inferred from Table 1, that significant changes in the composition of
aquatic vegetation occwrred in most of the lakes analysed in this smdy. Considerable
changes in vegelalion were observed particularly in the lakes in which charophyte com-
munities had dominated in the 1970°s. In the case of 5 lakes (Dowcich, Kunis, Plaskie
near Klejwy, Wiltkokuk, Zelwa) much of their area was occupied by these communities.
By contrast all the charophyte communities had disappeared from Lakes Dowcicd and
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Fig. 1. Littoral watcr chemistry in the 12 lakes studied in 1978 and 2003
*Lakes Dowcien und Kaczan —no data from 1978
Rys. 1. Chemizm wad litaralnych w 12 badanych jeziorach wroku 1978 i 2003
*Jeziora Doweieni 1 Kaczan — brak danych z roku 1978

Kunis (Dowcien — Charetum tomentosae;, Kunis — Charetum tomentosae, Charetum
contrariae, Nitellopsidetum obtusae). The phytocoenoses of Charetum fragilis were
eliminated from Lake Plaskie near Klejwy, whereas those of Charetum tomentosae tock
a more resiricted distribution in the lake. In these three lakes the charophyte communities
were rteplaced by communities of the class Potametea (Kunis — Ceratophyiletum
demerst; Dowcien — Potamertum natantis; Plaskie near Klejwy — Myriophylletum spi-
cati). Apparently smaller changes occurred in Lakes Wilkokuk and Zelwa. In Lake
Wiltlcokuk the arca of Charetum tomentosae was slightly reduced. The area of Charetum
rudis, Charetum contrarige and Charetum fragilis phytocoenoses remained fairly con-
stant. The patches of Charetum jubatae, which previously had been identified in the lake,
were absent. In Lake Zelwa the Charetum rudis and Charetum jubatae phytocoenoses
were no longer present, whereas those of Charetum tomentosae and Charetum fragilis
extended their range.
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The present study also revealed that the area of Ceratophylletum demersi phytocoe-
noses increased in some of the lakes, e.g. in Lakes Kunis, Buchta and Kaczan (Tab. 1).
The above phytocoenoses were also recorded (covering only a small area) in the lakes in
which they were absent 25 years ago (Biale near Giby, Czarne, Plaskic ncar Klejwy).
Another trend observed in the lakes is the disappearance of Elodeetum canudensis phy-
tocoenoses from 5 of the 12 lakes examined (Biate near Giby, Gieret, Sejny, Wilkokulk,
Zelwa), In addition 1o these directional changes in vegetation, the following observations
were made; the contribution of the Nuphare-Nymphaeetum albae phytocoenoses o the
vegetation increased in some of the lakes (Kaczan, Kunis, Sejny), but declined in others
(Buchta, Gieret, Wilkokuk, Zclwa). The phytocoenoses of Potametum natantis, Po-
tametum perfoliati and Hydrocharitetum morsus-ranae experienced a similar change.

In the casc ol swamp communities (Tab. 2), the Equiseleium fluviatilis (Lakes Biale
near Giby, Kaczan, Dowcien, Plaskie near Klejwy, Sejny, Gieret) and Scirpetum lacus-
iris (Biale near Giby, Dowcien, Pomorze, Sejny, Zelwa) phytocoenoses had a tendency
to retreat from the lakes. In addition the decline of the Cariceium rosiratae phytocoeno-
ses (Dowcien, Gieret, Kaczan) was observed in some of the lakes. By contrast the area of
Phragmiteum australis (Buchta, Czarne, Dowcien, Gicet, Kunis, Witkokuk) and
Thelypteridi-Phragmitetum (Buchta, Kaczan, Wilkokuk) increased. As in the case of
aquatic plant commnities, swamp cormmunities (c.g. Typhetum angustifoliae) increased
in area of occurrence in some of the lakes (Buchta), but declined in others {Gieret,
Zelwa),

The changes in the vegetation composition in the 12 lakes studied were accompanicd
by changes in walcr chemistry (Fig. 1). In all the lakes examined the water pll increased
by 1-1.5 units, i.c. from neutral and slightly alkaline to strongly alkaline. Furthermore,
the concentration of phosphates increased as well (two-fold in the case of Dowcien,
Gierel, Kaczan, Plaskie near Klejwy, Sejny). A two- (Biale near Giby, Gieret, Pomorze,
Zelwa) 1o several-fold (Czarne, Dowcien, Kuczan, Kunis, Plaskic ncar
Klejwy, Wilkokuk) increase in the sulphate concentration was observed in all the lakes
examined except Buchta and Sejny. In addition, there was an increase in the concentra-
tion of dissolved organic matter (see values of COD — KMnO,) and water hardness in
most of the lakes examined.

DISCUSSION

The resulis obtained in this study indicate that the retreat of charophyle communities
which were eventually replaced by Pofametea communities as well as the expansion of
the Ceratophylletum demersi and Myriophylletum spicat! phytocoenoses occur on a
larger scale and have a permanent character. Similar trends accompanying the process of
shallowing and overgrowing of lakes and associated increase in their trophy were ob-
served by other authors as well [e.g. Melzer 1976, Lang 1981, Arts 2002]. The increase
in the occurrence of Phragmiterum australis and Thelypteridi-Phragmitetum phytocoe-
noses in the lakes is also permanent, which is a typical feature of the lakefill process
[Tomaszewicz 1977, 1979, Solifiska-Goérnicka and Romanski 1998, Klosowski 1999],
These trends, thercfore, retlect the general direction of successional changes in vegeta-
tion in mesotrophic and eutrophic lakes: Charetea— Potametea— Phragmitetea [Moor
1969, Tomaszewicz 1979]. The rate of these changes is accelerated as the trophy of the
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lake and waler hardness increase. The present results confirm that the permanent succes-
sional trends in vegetation are associated with changes in water chemistry, e.g. increase
in the concentration of phosphates, sulphates and dissolved organic matter (COD —
KMnO,) as well as pH and water hardness, which are linked with progressing eutrophi-
calion and alkalinization of lakes [see Arts 2002]. The increase in the occurrence of the
particular phytocoenoses in some of the lakes and their decling in others (e.g. Nupharo-
Nymphaeetum albae, Typhetum angusiifoliae) are not stable and are probably deter-
mined by the Muctuations of the water level, movement of sediments, etc.

CONCLUSIONS

In the 12 lakes examined most of the changes in lake vegetation occur on a larger
scale and are permanent. These changes manifest the general dircction of vegetation
succession in mesowophic and eutrophic lakes: Charetea—Polametea— Phragmitetea.
The permanent successional frends in vegetation are associated with changes in water
chemistry i.e. increase in trophy and alkalinization.
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WIELOLETNIE ZMIANY ROSLINNOSCI WODNEI | SZUWAROWE]
WYBRANYCH JEZIOR POIEZIERZA SEINENSKIEGO

Streszezenie. Okreslono zmiany roslinnosei wodnej i szuwarowej w 12 jeziorach Pojezierza Scj-
neriskiego, jakic zaszly pa akolo 25 latach. Zaohserwowano wycofywanie sie zbiorowisk ramienic
7 nigktdrych jezior i zajmowanic ich siedlisk przez zbiorowiska klasy Porameica — zwlaszeza
ekspansje fitocenoz Ceratophyltetum demersi 1 Myriophylletum spicati, a lakze wezrost udziatu
Phragmitetum australis | Thelypteridi-Phragmitetum. Tendencja zmian jest trwala i przcbicga
zgodnie z ogdlnym kierunkiem sukeesji w jeziorach mezo- i cutroficznych: Chare-
fea— Poiamelea— Phragmitetea. Trwate przemiany roélinnodcel zwiyzane sq zc zmianami jakosci
wody strefy litoralnej, a zwlaszeza ze wzrostem jej Zyznosci 1 alkalinizacia,

Slowa kluczowe: rodlinnos¢ wodna i szuwarowa, procesy zarastania, sukceesja roslinnosel, zmiany
roélinnosel | whasciwosel wody, Pojezierze Sejnenskie



