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ABSTRACT. Communities of hay meadows with Arrhenatherum elatius form phytocenoses of at least two
plant communities: Arrhenatheretum elatioris — semi-natural habitats, and Tanaceto-Arrhenatheretum elatioris —
ruderal habitats. The communities of tall oat-grass include approximately 150 species of vascular plants. In
central Poland Tanaceto-Arrhenatheretum is the main habitat for many species characteristic of the Arrhenathe-
rion alliance, including: Pastinaca sativa, Knautia arvensis, Tragopogon pratensis. Hay meadows are vulnerable
(VU) components of vegetation of the characterized region. There is a need to verify syntaxonomic units
within the Arrhenatherion alliance and phytosociological identifiers of Natura 2000 habitats — extensively

used hay lowland meadows (6510).
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INTRODUCTION

Communities of hay meadows (Arrhenatherion)
are considered to be a fairly common component of
Polish lowland landscape. The most common one is
the community with the dominance of tall oat-grass
(Arrhenatheretum elatioris) (Matuszkiewicz 2008).
Their prevalence in the country is evidenced by the
frequent presence of this community in the lists of
protected habitats in Natura 2000 areas. The widely
understood Arrhenatheretum elatioris also stands out
against other non-forest communities, with rather
abundant literature on this topic: geographical distri-
bution, habitat requirements, species abundance and
diversity (see KucHarski & MicHALska-HEJDUK 1994).
The research on plant cover of meadows in central
Poland made in the late twentieth century showed
that one of the most vulnerable communities in these
habitats is Arrhenatheretum elatioris (KucHarski 1999).
It is considered to be the endangered component of
landscape vegetation in other Polish regions as well
(CeuiNski et al. 1997, BrRzeG & WojTERSKA 2001, MEYN-
kowIiAK & Kutyna 2011).

This paper presents the current state of Arrhena-
therum elatius communities in central Poland.

The main objectives of the paper are:

- determination of the diversity of communities of

Arrhenatherum elatius occurring in central Poland,

- comparison of oat-grass communities in rural ar-
eas with the tall oat-grass communities in urban
areas,

- presenting the degree of threat of tall oat-grass
communities in central Poland.

CHARACTERISTICS
OF THE STUDY AREA

Central Poland is considered to be the central part
of the country, which includes the area of the Lodz
region and the neighboring municipality regions,
adjacent to the boundaries. This area coincides with
the Central Poland area, as described by Mowszo-
wicz (1978). This geomorfologically diverse area lies
on the border between the provinces of Central Eu-
ropean Lowland and Polish Highlands. It consists of
Silesian-Cracow Highland and Matopolska Highland,
where Mesozoic and Paleozoic rocks come onto the
surface, and even of Central Poland Plain and South
Baltic Lake District, composed of Quaternary sedi-
ments (Konprackr 2002). In the geobotanical division
of the country by Szarer (1977), this area has a tran-
sitional, lowland-highland nature. The southern part
lies in the northern part of the Central Highlands Belt
and the northern part in the Belt of the Great Valleys.
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The area is characterised by a lowering of the surface
to more than 300 m above sea level in the south to
80 m above sea level in the north (Turkowska 2001).
The feature of this area is also a shortage of water,
which is a consequence of, among others: the posi-
tion in the watershed of the Vistula and Oder rivers
and significant deforestation area (lowest forest cover
in Poland) (Maksymiuk 2001). The climate of the area
is characterized by a relatively small spatial diversity.
The largest differences were noted in precipitation,
ranging from 500 mm in the north of the region, to
more than 600 mm in the upland part (Kxysik 2001).

MATERIALS AND METHODS

The study covers the results of field studies car-
ried out in the grassy central Poland plant commu-
nities in 2000-2013. It presents preliminary data on
diversity of communities of Arrhenatherum elatius and
their distribution, trends in vegetation and the de-
gree of threat. The object of the study was plant cover
of hay meadows used in agriculture, lawns in urban
areas (mown no more often than twice a year) and
roadsides (mown at least once a year). In uniform
vegetation patches over 50 phytosociological relevés
were taken by Braun-Blanquet method, 48 of which
are presented in Table 1 (Pawrowskr 1977). Phytoso-
ciological relevés on roadsides were taken in strips of
vegetation not narrower than 4 m.

For distinguished plant communities, values of
forming them plant systematic species communities
were calculated (Pawrowski 1977). Syntaxonomy of
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Fig. 1. Distribution of Arrhenatheretum elatioris and Tanace-
to-Arrhenatheretum elatioris in central Poland: 1 — locality
reported till 1999, 2 - locality identified or confirmed in
2000-2013

recorded species is presented according to Marusz-
kKiEwicz (2008). Nomenclature of vascular plants is
consistent with Mirek et al. (2002). Distribution of
Arrhenatherum elatius meadows in central Poland is
shown in cartogram (Fig. 1). A large-scale ATPOL
cartogram of the side of a square 10 km was used
(Zajac 1978). Due to the small share of bryophytes
in plant cover patches these plants were omitted in
further analyses.

RESULTS

Current results of studies of the plant cover of
meadows in central Poland indicate that grass mono-
cultures are the dominant component of the plant
cover on economically used grasslands. Hay grass-
land habitats are affected to a greater extent than wet
ones. This process is accompanied by withdrawal of
some of the species associated with the extensively
used hay meadows from these habitats. They partici-
pate in the formation of new plant communities built
by species characteristic of the Arrhenatherion alliance
in ruderal habitats (including urban lawns and road-
sides).

Arrhenatherum elatius is one of the most impor-
tant grasses occurring on grasslands. It is a species
characteristic for the Arrhenatheretum elatioris which
is the most typical form of Arrhenatherion alliances.
This species is also listed in grassland communities
developing in ruderal areas. Phytocenoses of commu-
nities with tall oat-grass studied in 2000-2013 were
built by about 150 species of vascular plants, repre-
senting over 30% of taxa recorded in the meadows of
central Poland (Kucharskr 1999). In phytocenoses of
Arrhenatherum elatioris occurring on agricultural land,
137 species of vascular plants were found. Patches of
Tanaceto vulgaris-Arrhenatheretum elatioris were created
by 77 species of vascular plants.

Initial results have shown that in central Poland,
tall oat-grass and species characteristic for Arrhena-
therion elatioris alliance create at least two plant com-
munities: Arrhenatheretum elatioris and Tanaceto vulga-
ris-Arrhenatheretum elatioris.

Here is their syntaxonomy and diversity:
Class: Molinio-Arrhenatheretea R.Tx. 1937
Order: Arrhenatheretalia Pawt. 1928
Alliance: Arrhenatherion (Br.-Bl. 1919) Koch 1926
Arrhenatheretum elatioris (Br.-Bl. 1919) Koch 1926
- typicum
- brizetosum mediae
- alchemilletosum
- dactyletosum
- heracleoetosum
- sanguisorbetosum officinalis
- alopecuro-polygonetosum bistortae.

Tanaceto vulgaris-Arrhenatheretum elatioris Fischer

ex Ellmauer in Mucina et al. 1993.
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Arrhenatheretum elatioris was reported on exten-
sively used meadows, both on the terraces of river
valleys lagoon territories and beyond. Seven syntax-
onomic units of the rank of sub-association were
found (Table 1). The most frequently reported was
Arrhenatheretum elatioris typicum. It is characterised by
avery diverse floristic composition; in addition to tall
oat-grass and yarrow, species characteristic for Moli-
nio-Arrhenatheretea appear with great frequency. It is
usually recorded in river valleys, rarely beyond. One
of the more interesting syntaxa is Arrhenatheretum
elatioris alchemilletosum, which usually is described in
the southern regions of the country (see KUCHARSKI
& MicHaLska-HEjpuk 1994). In the describrd area it
was found in the south, usually outside the river val-
leys or on small upland fields in the valleys of large
rivers. The community is extensively grazed. Arrhena-
theretum elatioris brizetosum mediae is the most “natu-
ral” community of the above syntaxa. It was noticed
on the most neglected meadows, rarely mown and
fertilized, and growing on acidic and not very fertile
soil. On more fertile and moist habitats of variable
humidity, phytocenoses of A. e. sanguisorbetosum offi-
cinalis are recorded. Phytocenoses with a large share
of common hogweed (A. e. heracleoetosum) develop
on mineral-organic surface. These are meadows fer-
tilized and mown twice a year. In the valleys of large
rivers (the Warta, Pilica, Bzura) of a relatively fertile
ground, patches A. e. alopecuro-polygonetosum bistortae
communities are reported. The most common syn-
taxonomic unit on hay meadows is A. e. dactyletosum.
Phytocenoses develop on damp habitats within in-
tensively used meadow complexes.

Phytocenoses of Arrhenatherum elatius with signifi-
cant participation of species of Artemisietea vulgaris and
Agropyretea intermedio-repentis were described, among
others, on the area of Giessen (Hesse) as ruderal
meadows (“Ruderale Wiesen”) — Tanaceto vulgaris-Ar-
rhenatheretum elatioris (FiscHer et al. 1985). Similar
community on the area of Berlin has been described
as Dauco-Arrhenatheretum elatioris (KowarRik & LANGER
1994) and on roadsides in the western part of Ger-
many (ULLmanN et al. 1990). Tanaceto-Arrhenatheretum
also reported on the area of Austria (MULLER 1995,
EssL 2005) and Bulgaria (VELEV et al. 2011). Diagnos-
tic species of the communities are: Artemisia vulgaris,
Cirsium arvense, Convolvulus arvensis and Dactylis glomer-
ata. Permanent components of this syntaxon include:
Achillea millefolium, Arrhenatherum elatius, Elymus repens
and Taraxacum officinale (VELEV et al. 2011). In the re-
gion of Lodz, ruderal habitats (lawns, roadsides) are
home to relatively floristically rich communities in
which tall oat-grass is accompanied by: Pastinaca sa-
tiva, Daucus carota, Cirsium arvense, Heracleum sphondy-
lium, Knautia arvensis and species of Artemisietea class,
as well as and thermophilic grasslands. They were
described as Tanaceto vulgaris-Arrhenatheretum. So far,
that community has not been described on the Polish

Table 2. Systematic value of species groups in Arrhenathere-
tum elatioris and Tanaceto vulgaris-Arrhenatheretum elatioris

Species group 1 2
Arrhenatherion 27.52 30.00
Arrhenatheretalia 10.42 24.21
Molinietalia 4.75 -
Molinio-Arrhenatheretea 65.10 36.63
Festuco-Brometea 1.61 1.26
Koelerio-Corynephoretea
Artemisietea vulgaris 1.43 19.89
Agropyretea intermedio-repentis 4.06 15.47
Others 7.64 9.11

Explanations: 1 — Arrhenatheretum elatioris, 2 — Tanaceto vulgaris-Ar-
rhenatheretum elatioris.

territory. Patches of the community have a significant
share of species characteristic for hay meadows and
ruderal habitats (Artemisietea and Agropyretea interme-
dio-repentis) and a small proportion of species char-
acteristic for other types of meadows (Molinio-Ar-
rhenatheretea; Table 2). They are also characterised
by higher species richness. On the phytosociological
relevés taken on the Tanaceto-Arrhenatheretum patch,
23 species of vascular plants were reported on av-
erage, while in case of Arrhenatheretum elatioris their
number is slightly above 20 species.

DISCUSSION

Arrhenatherum elatius is short-term grass of high
development dynamics but largely dependent on
management. This grass does not tolerate very low
mowing, grazing and trampling. Cessation of use
(mowing) causes replacement of it by nitrophilous
perennials. After cessation of fertilization on very
fertile habitats, it is displaced by species of psam-
mophilous grasslands (Szerarimowicz 1960, Jankow-
ska 1967, HenN et al. 1988, Kornas & DusieL 1990,
FaLxowski et al. 1994).

In most works devoted to meadows published
in the twentieth century, communities with tall
oat-grass were treated as collective communities of
Arrhenateretum elatioris (previously Arrhenatheretum
medioeuropaeum). Numerical methods for the analysis
of phytosociological records caused the division of
the syntaxon into a couple of smaller plant commu-
nities. These include: Pastinaco sativae-Arrhenathere-
tum elatioris Passarge 1964 (considered as a synonym
for Arrhenatheretum elatioris), Ranunculo bulbosi-Arrhe-
natheretum elatioris Ellmauer in Mucina et al. 1993,
Ranunculo repentis-Alopecuretum pratensis (Eggler 1933)
Ellmauer in Mucina et al. 1993, Tanaceto vulgaris-Ar-
rhenatheretum elatioris Fischer ex Ellmauer in Muci-
na et al. 1993, Lilio bulbiferi-Arrhenatheretum elatioris
Ruzi¢kova 2002 (Skopovi & Janisova 2008, JANISOVA
et al. 2010, Opera & SirBu 2010, VELEV et al. 2011,
LENGYEL et al. 2012). In Poland, the community is still
described as Arrhenatheretum elatioris (Kryszak 2001,
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Baror 2005, Kozrowska 2005, Kryszak et al. 2008).
The above-mentioned facts point to the need of ver-
ification of the currently used classification of hay
meadows plant cover (Arrhenatherion) in Poland.

Oat-grass meadows (habitat 6510) have been con-
sidered a fairly common component of the landscape
in central Poland. It is proven by the fact that they
are frequently mentioned in Standard Data Forms as
non-forest plant cover habitat in Natura 2000 areas. In
the 90s of the 20th century, they covered the area of
11,230 ha (Table 3). The verification of data for Protec-
tion Tasks Plans for chosen objects indicates that the
surface has been significantly reduced since the 90s
of the 20th century. In the Pradolina Bzury-Neru, the
6510 habitat currently occupies less than 10% of the
area recorded in the nineties of the previous century.
Studies in other areas of the Natura 2000 sites in cen-
tral Poland confirmed the above-mentioned phenom-
enon (KucHarski 2013). Currently extensively used
Arrhenatherion elatioris hay meadows are considered
vulnerable (V) in the Lodz region (Kucharski 2012,
Kucnarski et al. 2012). The situation has been affected
by the changes in grassland management, including,
among others: intensification or abandonment of use,
change of grassland to cropland, and the mechaniza-
tion of hay harvesting. They caused that the surface of
the primary alliance Arrhenatherion — Arrhenatheretum
elatioris — has dramatically decreased. Existing phyto-
cenoses of this community are characterized by low
species richness. In semi-natural hay meadows in cen-
tral Poland the species considered to be characteristic
of these habitats have been withdrawing. They include
as follows: Pastinaca sativa, Knautia arvensis, Tragopogon
pratensis, and Geranium pratense. It is noted that some of
them enter substitute habitats, which include ruderal
meadows (Table 1).

Table 3. Participation of extensively used lowland hay mead-
ows (6510) in the area of Natura 2000 sites in central Poland
(based on Standard Data Form)

Area % Surface
No. Name of SAC of SAC of cover of habitat

(ha)  habitat (ha)
1 Pradolina Bzury-Neru 21,886 17.00 3,721
2 Zaleczanski buk Warty 9,317 1.50 140
3 Dolina Srodkowej Pilicy 3,787  14.00 530
4 Dolina Rawki 2,525 70.00 1,768
5 Grabia 1,671 87.50 1,462
6 Lipickie Mokradta 370  10.00 37
7 Polany Puszczy Bolimowskiej 132 55.00 73
8 Laki Cieblowickie 475 7.00 33
9 Dolina Dolnej Pilicy 31,822 0.50 159
10 Ostoja Przedborska 11,605 6.00 696
11 Dolina Czarnej 5,781 0.50 29
12 Dolina Gérnej Pilicy 11,193 17.70 1,981
13 Dolina Srodkowej Warty 60,140 1.00 601

SUMMARY AND CONCLUSIONS

Oat-grass meadows in central Poland are the habitat
for about 150 species of vascular plants, representing
over 30% of taxa recorded in central Poland meadows.

In central Poland there are at least two commu-
nities, in which Arrhenatherum elatius makes a signif-
icant part in the patches. They are: Arrhenatheretum
elatioris and Tanaceto vulgaris-Arrhenatheretum elatioris.

There is an urgent need to revise the currently
used classification of communities in Poland within
the Arrhenatherion elatioris alliance and adapting it to
the system used in Central Europe.

Action should be taken to protect extensively
used hay meadows, especially in the habitat areas of
Natura 2000.

It is advisable to develop new phytosociological
identifiers in order to assess 6510 habitat — exten-
sively used lowland hay meadows (Arrhenatherion).
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