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ABSTRACT. The paper presents results of the studies conducted to determine causes and directions of
transformations in vegetation of meadow-pasture communities in the area of the Wielki Leg Obrzanski
[Great Obra Floodmeadows]. Multifaceted natural and habitat analyses were conducted on over 1800
relevés prepared in the vegetation seasons of 2005-2009 according to Braun-Blanquet. On their ba-
sis the phytosociological and floristic structure was analysed and habitat conditions were determined
by phytoindication. Moreover, laboratory methods were applied in soil analyses to determine con-
tents of basic macro- and microelements and groundwater table levels were recorded. Results referred
to the documentation and archive literature made it possible to determine causes of transformations in
plant communities in that area and outline probable directions in which succession was progressing.
A lack of regular land use patterns is seen as the primary cause for the transformation in the flora of the
Wielki Leg Obrzanski, particularly in the last 20 years. A considerable limitation of land use in certain sec-
tions of this area has led to the initiation of dominance of nitrophilic species such as Urtica dioica, Cirsium
arvense, Potentilla anserina or Galium mollugo, while in the thinned sward it led to the development of grass
species with very limited economic importance. Another equally important factor affecting the structure
of vegetation cover is connected with air and water relations in soils, determined by the drainage system
operating there for the last 200 years and by precipitation.
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INTRODUCTION

A significant indicator for transformation of
vegetation is provided by changes in the floristic
composition and structure of phytocenoses (NOs-
BERGER & KassLER 1997, KucHarski 1999, KRryszak
2001, Zaruski 2002, Bator 2005, Krasicka-Kor-
czyNska 2007). Numerous plant species, as well
as their entire communities, are considered to be
indicators of the interaction of various factors and
processes, both natural and anthropogenic. Chang-
es in the vegetation cover consist first of all in the
recession of taxa with specific habitat requirements
at the advantage of species with an extensive eco-
logical scale, replacement of the species with small
range limits with others — typically common, broad-
ly distributed cosmopolitan species, colonisation of
habitats of natural and seminatural communities
by anthropophytes, as well as generation of inter-

species hybrids (FaLiNski 2004). As a consequence,
phytocenoses become increasingly uniform, second-
ary communities are formed with an impoverished
floristic composition (KocHaNowska 1997, GRYNIA &
Kryszak 2001, TraBa 2001). Changes occurring at
the phytocenose level are reflected in changes in the
landscape structure. As a result of human activity
hemerophobic communities recede at the succes-
sion of hemerophilic communities. The direction
and intensity of occurring changes depend mainly
on the degree of anthropopressure. Meadow com-
munities being seminatural may exist and function
to a considerable degree thanks to direct human
activity, but their transformations result also from
indirect actions (BaraBasz-Krasny 2002, Kryszak et
al. 2003, AGuiarR 2004, PArTEL et al. 2005). These
include e.g. interference with water relations due to
the construction and operation of drainage installa-
tions (BAaraBasz 1994, Kryszak et al. 2005) or chang-
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es in land use (i.e. intensification, extensification)
(Korna$ & DusieL 1990, StypiNski & GROBELNA 2000,
BaTor 2005).

Transformations in vegetation observed in the
Wielki Leg Obrzanski have been investigated for
over 50 years. Data from the 1960’s (Grynia 1962,
1967) indicate that in the structure of the communi-
ty at that time large sedge beds from the Magnocari-
cion alliance dominated together with variably humid
meadows from the order Molinietalia, including phy-
tocenoses with dominance of Molinia caerulea, nowa-
days practically non-existent.

The aim of this study was to determine caus-
es and directions of transformations in vegetation
of meadow-pasture communities in the Wielki Leg
Obrzanski and to identify directions of vegetation
succession.

This study constitutes a synthesis of an extensive
body of results, which will be analysed in detail in
further papers.

RESEARCH AREA

The Wielki Leg Obrzanski is located in the
Wielkopolska Lowland, in the widest section of the
Middle Obra valley, between the Southern, Central
and Northern Obra Canals. It is a section of the val-
ley which was one of the first to be drained, 250 years
composed of inaccessible swamps, with dry patch-
es found only at local sandy elevations. The flood-
meadow at discharge stoppage was transformed into
a lake, accumulating waters from the surrounding
uplands. It is covered by deposits of fluvial accumu-
lation overlain with a peat layer. Long-term mead-
ow-pasture land use has shaped the present-day
structure of plant communities. It varies slightly in
individual canals, reflecting the effect of differing
land use. Large commercial farms were situated at
the Northern Canal, which is located the highest in
terms of altitude, and for this reason a considerable
proportion was allocated to pastures. Meadow habi-
tats at the Southern Canal are characterised by highly
mosaic patterns, with numerous interior basins and
sandy elevations. Grasslands in that area are highly
fragmented and have been used for years by numer-
ous owners, similarly as it was the case at the Central
Canal.

MATERIAL AND METHODS

Analyses were based on:
1. Literature data:

- characteristics of the terrain and habitat (Pie-
NIAZEK 1851, MAcHCZzYNsKI 1968, MACHCZYNsKI &
Eaweckr 1983),

- phytosociological characteristics (Grynia 1962,
1967, 1996).

2. Maps:

- old German 1:25 000 maps from 1940 (3962
Kebtowo, 3963 Przemet, 3964 Wilkowo Pol-
skie, 3864 Wielichowo),

- military 1:25 000 maps from 1989,

- current 1:10 000 maps from 2002 (N-33-141-C-
-a,b,c,d Wolsztyn; N-33-141-D-a,b,c,d Rakonie-
wice).

3. Relevés (over 1800) prepared in the Wielki Leg
Obrzanski in 2005-2009 using the classical
method according to Braun-Blanquet. On their
basis phytosociological structure of communi-
ties, their stability (CumiEL 1993), proportions of
main geo-historical groups in the vegetation cov-
er of the communities as well as trends in species
dynamics were determined (Zarzycki et al. 2002).
Nomenclature of species was applied following
Flora Europaea (Warrters & WEess 2001), while
nomenclature of communities was adopted after
the Key for the determination of plant communi-
ties of Poland (Maruszkiewicz 2008).

4. Assessment of habitats:

a) by phytoindication (ELLENBERG et al. 1992) — de-
termination of water content, soil reaction and
nitrogen content in the habitat for each relevé
(KLarRzYNskA 2011),

b) determination of groundwater levels in situ,
based on drillings repeated three times during
the vegetation season, and organoleptic determi-
nation of soil type,

c) laboratory analyses of (KLarzyNska 2011):

- organic matter contents in soil - by gravimetry,

- soil moisture content - by over-dry method,

- determination of pH in H,O and in 1 mol KCI
dm? - by potentiometry.

RESULTS AND DISCUSSION

Qualitative and quantitative transformations
within phytocenoses indicate their dynamics. Par-
ticularly in previously drained areas we may cur-
rently observe rapid changes in the vegetation cover
occurring under the influence of phenomena result-
ing from the altered system of ecological factors, e.g.
muck soil formation as a result of peatbog drain-
age or peat mineralisation, indicated e.g. by GrynIa
(1967), Oxruszko (1991), Inickr (2002), PAwLuczuk
& Gortkiewicz (2003), leading to succession of com-
munities. Plant associations found in a given area are
typically elements of one succession chain. Studies
on the direction of changes occurring in the vegeta-
tion cover of meadow and rush communities have
been conducted in the Wielki Leg Obrzanski for
many years (Grynia 1962, 1967, 1996).

The primary cause for the transformations in the
flora of the Wielki Leg Obrzanski, particularly in
recent years, are associated with inconsistent land
management. A considerable limitation of use in cer-
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Table 1. Structure of plant communities in the Wielki Leg Obrzanski

Structure of plant community of Great Obra River Wetland (%)

Community Grei:itvg)rbra Northern  Northern Central Southern
Wetland Obra Canal Obra Canal Obra Canal Obra Canal
1962* 1996* 2011

Phragmitetum australis - - 2.5 0.5 1.0
Glycerietum maximae - 1.1 1.8 1.0 0.4
Caricetum ripariae 2.2 1.3 2.5 3.5
Caricetum acutiformis 40.0 - 1.0 0.3 0.1
Caricetum elatae - - - 0.7
Caricetum gracilis - 18.2 9.8 10.6
Phalaridetum arundinacea - 12.0 6.3 4.0 8.2
Caricetum nigrae - - 0.5 - 1.2
Potentillo-Festucetum arundinacea - 7.7 2.5 2.8 7.0
Community with Agrostis stolonifera-Potentilla anserina - - 0.5 3.0 4.5
Community with dominance Molinia caerulea 25.0 - - - -

Community with Deschampsia caespitosa = Deschampsietum caespitosae 35.0 14.3 11.5 11.6 23.3
Cirsio-Polygonetum bistortae - 2.2 - - -

Alopecuretum pratensis - 11.0 5.0 10.8 1.6
Arrhenatheretum elatioris - 14.3 7.0 19.5 8.9
Community with Poa pratensis-Festuca rubra - - 29.7 16.8 20.1
Lolio-Cynosuretum - 35.2 4.3 7.0 1.2
Community with Holcus lanatus = Holcetum lanati - - 2.8 2.5 4.8
Community with Anthoxanthum odoratum - - - 0.3 0.6
Community with Elymus repens - - 1.8 53 1.4
Community with Bromus inermis - - 1.0 1.3 -

Community with Festuca ovina - - 2.0 1.0 0.2
Community with Lolium multiflorum - - 0.3 - 0.7

Source: GrRyNIA 1962, 1996.

tain parts of the area has led to a situation when ni-
trophilic species such as Urtica dioica, Cirsium arvense,
Potentilla anserina, or Galium mollugo start to dominate
in meadows and pastures, while grasses of negligi-
ble economic role develop in the thinned sward (De-
schampsia caespitosa, Bromus hordeaceus, Holcus lanatus,
Anthoxanthum odoratum). In the 1960’s and 1970’s the
lower lying areas of the Leg were occupied by rush-
es from the class Phragmitetea, primarily the alliance
Magnocaricion. In areas flooded for shorter periods of
time communities from the order Molinietalia domi-
nated, among which a considerable share was found
for molinia meadows, i.e. 15-25% WLO area (GrRyNIA
1962). At present molinia meadows, previously so
commonly reported, have almost completely disap-
peared from that area, being replaced by secondary
meadow and pasture communities (Table 1). Anoth-
er, equally important factor affecting the structure of
vegetation cover in the study area is connected with
air and water relations in the soil, modified by the
drainage system operating in that area for 200 years,
and by precipitation (Fig. 1).

It was the aim of this study to identify probable
directions of progressing succession of vegetation,
while simultaneously identifying causes of changes
occurring in meadow-pasture communities in the

Leg. The model for succession of plant communities
formed along individual canals was presented in Fig-
ures 2, 3 and 4. It is assumed that in the entire area
of the Wielki Leg Obrzanski vegetation succession
changes were progressing in a similar direction and
their rate and potential occurrence of a specific link
in the succession chain at a given canal were affected
only by the intensity and type of land use.

The least transformed aquatic reeds and rushes of
the Phragmition alliance and marsh vegetation from
the Magnocaricion alliance, showing a considerable
degree of naturality, are considered to be the first
succession links in the study area. They currently
occupy small areas, escarpments of drainage canals,
deeper ditches and small basins with limited drain-
age. A high degree of naturality is also found for the
community with Carex nigra from the class Scheuchze-
rio-Caricetea nigrae found in scarce interior basins.

With the lowering of the groundwater table and
a shortened flooding period the rush communities
start to be encroached by numerous meadow species
from the class Molinio-Arrhenatheretea. These commu-
nities are mostly used as single-swath and less fre-
quently double-swath hay meadows.

In the floristic composition of the identified phyto-
cenoses from the class Molinio-Arrhenatheretea, mainly
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Fig. 1. Causes of changes in the structure of plant communities in the Wielki Leg Obrzanski

humid meadows of the order Molinietalia a considera-
ble share is recorded of wet habitat species, which may
indicate that they take up the position of the previous-
ly found sedge rushes. The association Alopecuretum
pratensis constitutes a link between communities from
the Magnocaricion alliance and hay meadows formed as
a result of post-drainage management of the Wielki
teg Obrzanski in the second half of the 20" centu-
ry. Humid phytocenoses of this association in terms
of their botanical composition are similar particularly
to Phalaridetum arundinaceae, while in those formed on
habitats with lower groundwater tables species typical
of fresh meadows of the order Arrhenatheretalia. De-
pending on the type of land use and type of soil, the
successive link in the succession chain comprised phy-
tocenoses of Arrhenatheretum elatioris, Lolio-Cynosuretum
or communities of Poa pratensis-Festuca rubra, which
occupy considerable areas. Particularly the form with
Festuca rubra is evidence for the extensive management
in these areas in recent years. More intensively grazed
phytocenoses of the community Poapratensis-Festuca ru-
bra (mainly at the Northern Obra Canal), developed
on mineral-organic soils are floristically strongly con-
nected with the association Lolio-Cynosuretum. At in-
creased water contents of habitats and regular mowing
or grazing in bluegrass-fescue meadows, rush species,
primarily Phalaris arundinacea, start to reappear, while
in dried organic-mineral soils succession progresses in
the opposite direction, as a variant with a considerable
share of Armeria maritima and Anthoxanthum odoratum
is developing.

However, currently most of the meadows previ-
ously of high economic value, as a result of inconsist-
ently performed drainage operations, exhibit period-
ical water-logging, while as a result of limited use
valuable fodder grass species are replaced by better
adapted taxa, such as Deschampsia caespitosa, Holcus
lanatus and Festuca arundinacea. Peat mineralisation

and soil loosening progress more rapidly in the loos-
ened sward. These locations are being occupied by
numerous dicotyledonous plants. As a consequence
of many factors, the area of the Wielki Leg Obrzanski
is presently dominated by degraded forms of mead-
ow communities. The community with Deschampsia
caespitosa dominates in variably humid habitats, drier
areas with muck soils are taken up by the community
with Holcus lanatus, whereas small areas with mineral
soils, frequently strongly dried, poor in basic nutri-
ents, are overgrown by impoverished communities
with Anthoxanthum odoratum or with Festuca ovina.

In the analysed area it is difficult to definitely
identify all potential causes for transformations in
vegetation and its succession interrelations, since
the power of anthropogenic impact varies in practi-
cally all fragments of the Wielki Leg Obrzanski. It is
determined by many different factors, starting from
the habitat moisture content, through the number of
cuts, grazing intensity, height of sward mowing and
ending with the doses and type of fertilisation.

CONCLUSIONS

1. The currently assessed condition of vegetation in
the Wielki Leg Obrzanski indicates its consider-
able dynamics, as manifested in the directions of
succession, including:

- transition phytocenoses associated with other
communities from the same phytosociological
class or from other classes, and occasionally
with characteristics of a fragmentary - impov-
erished community,

- communities formed as secondary communi-
ties: community with Holcus lanatus, commu-
nity with Deschampsia caespitosa.

2. Identified communities are found on hydrogenic
soils, i.e. peats, and former swamp soils. At pres-
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ent on these soils a considerable degree of peat

muck transformation is observed, which leads to

increased mineralisation of organic matter, and
which is dependent mainly on the operation of
the drainage system.

3. Unstable water conditions, promoting periodical
flooding and limiting the performance of culti-
vation measures and use of meadows, result-
ed in the spread of the community Deschampsia
caespitosa, mainly at the Southern Obra Canal.

4. The observed unstable water conditions, particu-
larly periodical drying, contributed to the insta-
bility of many phytocenoses, manifested by:

- the presence of many species characteristic of
variably humid or even drying habitats, re-
corded in the phytosociological structure of
communities from the class Phragmitetea,

- diversification between communities of the
class Molinio-Arrhenatheretea, as well as their
internal structure, providing grounds for the
identification of lower order phytosociologi-
cal units.
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