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Summary, ,Krowie Bagno”, a broad complex of peatland vegetation (over 3500 ha arca), was one
of the most valuable areas of the Lublin region from the nanwal point of view. Its vegotation was
destroyed after drainages carried out at the turn of the 1970°s and 1980’s. The last refuge of 23
protected, endangered and rare plant species of wellands is located in the vicinity ol Lubowierz
and Lubowicrzek Lakes. The presence of 8 plant communities of aquatic vegetation, 7 of rushes, 9
of peatland and meadow and 3 of forest ones were noted ihere. In the perspective of restoration of
small areas in . Krowie Bagno”, the monitoring of chosen peatland and meadow ccosystems was
started,
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INTRODUCTTON

The most scrious threat to wet regions is the change of their hydrological regime due
to drainage. Until the middle of the 18th century water management in Poland was
mainly regulated by natural factors. Tirst drainages were made in the 17th as well as in
the [8th centurics and were of local character; however, later they began (o affect the
tunction of wetland ecosystems. The intensificalion of drainage took place in the lalter
part at the turn of the 20th century. Strongly wet areas were changed into meadows and
pastures. The habitat condilions of boggy regions were radically aliered by drainage in
the 20th century [Dugan 1993]. It caused the beginning and acceleration of some dy-
namic processes in wetland ecosystems. Some of them are very unfavourable laking into
account the conservation of biodiversity [Wheeler 1995, Poschold ef /. 1998]. Active
protection of this type of biocenoses requires a detailed recogniiion of their habitat con-
ditions, vegetution as well as flora and fauna at preliminary stages. The proper assess-
ment of the results of protection is also possible only on the basis of the data obtaincd
from the monitoring of chosen elements of natural habitats which should accompany such
undertakings. Hydrological condilions, dynamics of biocenoces as well as a change of
the quantity of local populations of the plant and animal species arc the most important
clements ot continuous control in the wetland areas.
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The complex of wetland vegetation, located in the vicimity of Lubowierz and
Lubowierzek Lakes, is one of few enclaves of | Krowie Dagno”, where the last refuge of
protected, endangered and rare plant species still exist. The presence of 8 plant commu-
nities ot aquatic vegetation, 7 of rushes, 9 of peatbog and meadow and 3 of forest ones
were noted there, during the field research [Lorens and Sugier, unpublished datal. In
consequence, the monitaring of chosen peatland and meadow ecosystems was started.

STUDY AREA

LKrowie Bagno” — a broad complex of meadow and peatland vegetation (over
3300 ha area) — was one of the mosl valuable arcas of the Lublin region from the natral
point of view [Bernat 1955]. 1t is situated in the eastern part ot Lublin province, on the
arca of the communes: Urszulin, Hansk and Stary Brus, being part of Polesie Lubelskie.
Jrowie Bagne” lies in the catchment area of the Wiodawka river, a left-hand tributary
of the Bug. The presence of wide patches of peatland communities with a domination of
Curex elata, Cladium mariscus and Schoenus ferrugineus were a characteristic feature of
the vegetation of this area. Floristically extremely valuable phytocenoses of Molinietum
caerttleae meadows and Beiufo-Salicetum repentis shrubs also had a high share in the
vegetation. The presence of aboul 500 plant species gathered in 28 associations was also
noted there [Jargielto 1976, Fijalkowski ef af. 2000].

Drainage activities on the , Krowie Bagno” were carried oul [rom the heginning of
the 19th century; however, the wrn of the 1970%s and the 1980°s was the lime of their
highest intensity, The total area 2800 ha of unused peatlands was drained then [Demi-
aniulk 1986, T.od 1987, Los and Panasiuk 2002)], The consequences of a drastic intrusion
into hydrological conditions as well as farming were huge transtormations of the natural
vegetation of ,Krowie Bagno™. The drainage together with agriculiural usage caused
intensification of muck accumulation and a fall in groundwater table abow 30 ¢m on
average in comparison with the vear 1966 [Los 1998]. The crisis of agricultural man-
agement contributed to further degradation of vegetation on & considerable area of
a meadows, as a result of the cessation of mowing and pasturage.

The prospects of restoration of small ragments ol ,Krowie Bagno™ have appeared
recently. It is connected with the necessity of beginning the permanent control of chosen
elements of environment.

MATERIAL AND METIHODS

Ficld studies were carried out in August 2003. Six research transects, 5 meters wide
and from 33 to 290 m long, were placed. The plots sized 5 x 5 m were pointed in each
community located in the transects. Plant communities were examined using the com-
monly applied method of Braun-Blanquet. Detailed quantitative inventory of all plant
species within the plots was carried out. The syntaxonomic system and syntaxonomic
affiliations of species were adopted after Matuszkiewicz [2001]. The data will be used to
assess the dynamics of the processes taking place in the structure and floristic composi-
tion of monitored phytocenoses. In each of 19 permanent study plots the boreholes were
made, the arrangement of soil horizons was characterized and the groundwaler table
determined. Additionally, the samples of soil from the depth of 10-20 em were taken and
their reaction was measured.
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RESULTS

The arrangement of phytocenoses in individual research transect was as following;

— transect [-290 m long, included plant communilics: Molinietum caeruleae variant
with Carex davalliona, Caricetum buxhaumii, Molinietum caeruleae after the last year
live, Motinietum caeruleae not touched by fire, forest community with Betula pubescens:

— transect 2-71 m long, went through the communitics: Thelypleridi-Phragmitetum,
Salicetum pentandro-cinereae, Sphagna-Caricetum rostratae, Molinietum caeruleae
with admixture of Betula pubescens;

— transect 3-112 m long, within it there were the following plant communities: Cari-
cetum acutiformis, Sphagno-Caricetum rostratae, Betulo-Salicetum repentis:

— transect 4-50 m long, included communities: Salicetum pentandro-cinereae,
Sphagno-Caricetum rostratue;

— transect 5-35 m long, went through the communities: Salicetum pentandro-
cinereae, Caricetum lasiocarpae, Caricetum appropinguatae, Molinietum cacruleae;

— transect 6-104 m long, situated within Berulo-Salicetum repentis and Molinietum
caeruleae.

Short phytosociological and ecological characicristics of plant communities occur-
ring within the permanent monitoring plots in the (ranscets are presented below.
Thelypteridi-Phragmiietum

Phylocoenose of that association oceurred as a floating layer of plants on the watcr
surface with predominant Phragmites australis and Thelypteris palustris. Tn the places of
broken cover on the water surface the following aquatic species appeared with low
quanlily: Potamogeton natans, Myriophyllum verticillatum, Hydrocharis morsus-ranae,
Nymphaea candida, Nuphar lutea and Stratioies aloides. From among the rush species,
apart from reed, Typha latifolia, Schoenoplectus lacustris, Carex elata, C. pseudocype-
rus, Lysimachia thyrsiflora, Stellaria uliginosa and Galium palustre were present. Tran-
sitional bog species were represented by Comarum patustre, Carex lasiocarpa, Viola
patustris and Agrostis canina. Most frequently occurring species in the well developed
bryophytes layer were Calliergonella cuspidata and Sphagnum girgensohmii,

Caricetum acutiformis

The patch of this association arouse on the floating skin of rhizomes and roots, It
was crealed mainly by Carex acutiformis with a [lairly essential share of Thelvpteris
palustris. Moreover, the class Phragmitetea was represented by 6 species, among them
only Typha latifolia's cover exceeded 5%. A minor admixture of meadow species (Lysi-
machia vulgaris, ILythrum salicaric and Cirsium palustre), from the Molinion alliance,
was present.

Caricelum appropinguatae

The assoclation was represented by floristically rich phylocenoses with a specific
hummock-hollow structure. Carex appropinguata — a characieristic and at the same time
dominating species of that association - built the hummocks up 1o 40 cm high. Such a
structure caused differentiation of the soil moisture and affected the floristic composition.
Beside rush and peatland vegetation the species of meadow and shrubs communities
occured. Tn wet hollows as well as on dry hummocks there were favourable conditions
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for bryophyles and their cover reached there up to 90%. Mosl [requently noled species
were Sphagnum palustre and S, cuspidatum.

The abhove described association of Caricerum appropinguatae 1ok up moist peal
soil, with slight acidity (pH 3.8). Groundwater table was 30 cm below the surface.
Cariceium buxbaumii

The phytocenoses of Caricetum buxbaunii association had a vertical structure con-
gisting of two layers — one very poor in bryophytes and the other rich in herbs (cover up
to 100%). Carex buxbaumii prevailed in it with considerable admixture of Carex daval-
liana, Succisa pratensis and Potentifla erecta. In some fragments, especially on wetter
ground, the share of species characteristic of Scheuchzerin-Caricetea nigrae class arose
(Carex oederi, C. flava, C. nigra, Eriophorum angustifoliuin, Menyanthes trifoliaia). In
some places the clumps of Molinia caerufea appeared. Sparse bryophyles represented
Sphagrum capillifolium.

These patches appeared on peat soil, the reaction of which was close to neutral (pH
6.,3) and groundwaler lable was to be found on depth ca 80 cm.

Caricetum lasiocarpae

Asg regards floristic compesition, phytocenoses of that association are characterized
by unquestionable domination ol Carex lasiocarpa, reaching the cover up to 40%.
Meadow specicy made up an unimportant admixture of herb layer, Prevalent were the
taxons of Scheuchzerio-Caricetea nigrae class (Carex nigra, C. limosa, C. divica, Co-
marum palustre), bul the cover of none of them exceeded 5%. The share of Phragmites
australis grew only in some places. Alnetea glutinosae class was represented mainly by
Betula humilis, rarely by Salix cinerea (both of them in shrub layer). Bryophyles were
well developed (cover 100%) und their basic components were Sphagnum cuspidatuin
and S. palusire.

Caricetum lasiocarpae developed on peat soil, whose reaction was pH 3.4 and
groundwater lable laid 20 cm beneath surface.

Sphagno-Caricetum rostrafue

The phytocenoses of that community had three layers. The cover of shrubs of one
reached 20%. Tis basic component was Berula pubescens, Betula humilis and Salix cine-
rea rarely occurred. In the herb layer Oxyeoceus palustris and Carex rostrata prevailed
quantitatively. Besides the second of the mentioned species, Scheuchzerio-Caricetea
nigrae class was also represented by Carex lasiocarpa, C. nigra, C. chordorrhiza,
limosa, Eriophorum angustifolivm and Comarwm palusire. A well developed bryophytes
layer consisted of Sphagnum cuspidaium, S. rubelium, S. palustre, S. magellanicum.

Peat soils of Sphagno-Caricetum rostratae were characterized by high acidity (pll
4.2y and groundwaler Lable was near the surtace (20-30 cm).

Molinierum caeruleae

The patches ot Molinieium caerulege differentiated into some variants, because of
the presence and floristic cowmposition of shrubs. From amoeng them a typical variant,
devoid of bushes was selected. Molinia caerulea was the species which gave a specific
physiognomy to the association because of its high abundance. Iis cover varied from 70
to 90%. Molinia caerulea was accompanied by characteristic species [rom the Molinio-
Arrhenatherelea and Scheuchzerio-Caricetea nigrae classes, The admixture of peatland
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specics (Carex nigra, C. davalliana, C. oederi, Eriophorum angustifolium) and rush
ones (FPhragmites australis) developed on most wet peat soils. Moderately moist peat
soils were oceupied by patches with a higher share of the characieristic species of Mo-
linio-Arrhenatheretea class, especially Succiso pratensis. Phytocenoses of Molinietum
caeruleae occurred on deep peat soils (thickness of peat layer excecded 200 ¢m). Their
reaclion was similar 1o ncutral (pH from 6.1 to 6.3). Groundwater table in the summer
oscillated hetween 60 and 200 cm.
Salicetum pentandro-cinereae

The shrub layer (cover 60-80%) consisted mainly of Salix cinerea. In some places
there was a visible admixture of Frangula afnus. The herb layer was well developed.
Thelypteris palustris predominated there. In some paiches high quantily was shown by
Phragmiles australis as well as Oxypcoccus palustris. Bryophyles covered from 70 fto
100% of the ground. There were first of all Sphagnum palustre, S. squarrosum, S. i
gensohnii,

Willow shrubs grew on peat soils whose reaction oscillated in the examined patches
from 4.7 to 6.5 pH. The ground was usually flooded from the spring to the beginning of
July, afterwards groundwater table was 5-10 below surface.

Betulo-Salicetum repentis

The association was represented by phytocenoses of low shrubs having a three layer
spatial structure. Salix rosmarinifolia was dominant in the highest one. In the some
places Betula humilis und Frangule alnus occurred in admixture. The species represent-
ing Alnetea glutinosae, Sheuchzerio-Caricelea nigrae, Phragmitetea, Oxyecoceo-
Sphagnetea and Molinio-Arrhenatheretea classes were the most important components
of the herb layer, whose cover reached 70%. Among them, Molinia caerulea, Phrag-
mites australis, Oxycoceus palusiris and Comarum palustre had the highest quantity. The
layer of bryophytes consisted of Sphagnum cuspidatum and S. patustre.

Betulo-Salicetum repentis developed on moist peat soils with a reaction of 5.9 pl,
and groundwater table below 40 cm.

Forest community Berula pubescens

A dense layer of the trees was buill of Betula pubescens with admixture of Alnus
ghutinosa and Populus tremula. Small birches and Frangula alnus created the shrub
layer. Molinia caerulea — as remains of previous stages of succession — predominated in
herb vegetation. In the places without that grass Rubus idacus, Urtica dioica and
Thelypteris palustris appeared. Mosses were absent. The ground, where above deseribed
community existed, was partially mucked peat with reaction 5.7 pH,

DISCUSSION

Large patches of Molinietum caeruleae oceurred in  Krowie Bagno” are one of the
most valuable and simultaneously most endangered mesotrophic plant communities. It
takes up slightly acid to neutral soils with a low nutrient availability [Westhoft and Den
Held 1969, Janscn and Maas 1993]. The last remaining Molinietum caeruleae stands are
scverely endangered by acidification and eutrophication as a result of lowering of the




144 ) B. Lorcns, P, Sugier

groundwater table, increasing acid and nitrogen deposition from the atmosphere and
indircetly impact of excessive fertilization | WesthofT and Den Ileld 1969, Rodweli 1991,
De Graaf ef of 1994, Michalska-Hejduk 2001]. As a result of acidification and cutrophi-
cation, the low-productive Molinietum caeruleac is replaced by a vegetation of usually
high-productive species, such as Calamagrostis canescens and Filipendula ulmaria.
Additionally, as the resull of agricultural crisis and the collapse of the state-owned
farms, there followed an essential extension of land use connected mainly with a serious
decrease of the frequency of mowing. In the undergrowth, there was a gradual decrease
of the sharc of grasses to the advantage of dicotyledons, particularly of Urtica dioica
and Cardaminopsis arenosa. There arc also other valuable and threatened plant commu-
nities, especially with transitional peatbog vegetation in the ,Krowic Bagno™, such as
Sphagno-Caricetum rosiratae, Caricetum lasiocarpae and connected with calcareous
soils Caricetum davallianae.

For the reason given above. the moniloring and in the future restoration of the diver-
sity of llora and vegetation of some parts of ,Krowie Bagno™ complex should become
one of the most important objectives.

CONCLUSIONS

In the perspective of restoration of small areas in ,Krowic Bagno”, the monitoring of
chosen peatland and meadow ccosyslems was started. Six study transects, 5 meters wide
and from 35 to 290 m long, were placed. Detailed quantitative inventory of all plant
species within the 19 permanent plots of the transects was carried out. Within the study
plots 10 plant communitics occurred. Some of them are severely endangered in Poland
by acidification and culrophication as a result of lowering of the groundwater table. The
presented results of the study can be treated as a regisiration of the actual state of the
vegetation and chosen environmental conditions, and will be collected in the lulure. The
data obtained [rom monitoring may be very uselul for the assessment of the results of
protection and planning of the restoralion management.
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MONITORING ROSLINNOSCI I SIEDLISK EKOSYSTEMOW
WODNO-TORFOWISKOWYCH ,, KROWIEGO BAGNA”
(POJEZIERZE LECZYNSKO- WEODAWSKIE)

Streszezenie. Jednym « najeenniejszych pod wzgledem przyrodniczym obszaréw Lubelszezyzny
jest rozlegly kompleks rodlinnosci lakowej i torfowiskowe] , Krowie Bagno™. Intensywne melio-
racje odwadniajace prrzeprowadzone na przetomic lat 70. i §0). ubicglego wicku doprowadzity do
degradacji i zaniku wielu rzadkich i cennych zhiorowisk roglinnosci torfowiskowej 1 takowej wraz
z ich unikatowy florg. Jedna 7 niewielu enklaw, w obrebic ktéryeh zachowaly sig ostatnie na tym
obszarze refugia gatunkdw ginacych, rzadkich i chronionyeh (facrnic 23 taksony) jest kompleks
roslinnosei wodno-torfowiskowe] w sasicdztwie jerior Lubowierz 1 Lubowicrzck. Przeprowa-
dzone tu badania wykazaly wyslepowanic 8 zbiorowisk roslinnogei wodnej. 7 s7uwarowej,
Y torfowiskowej i fakowej oraz 3 zaroglowej i ledngj. Ze wegledu na perspektywy renaturyzacji
Iragmentéw , Krowiego Bagna”, rozpoczeto monitoring wybranych ekosystemow torfowiskawych
i fakowych.

Stowa kluczowe: monitoring przyrodniczy, ckosystemy tarfowiskowe i lgkowe, , Krowie Bagno”



