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Summary

The paper indicates the phytocenoses most rich in bee
taxons and occurring in habitats located along railway lines cros-
sing Lublin Upland. To date, in the study area 124 basic phy-
tocoenoses have been discovered, described and classified into
12 different synecological groups. Among 52 phytocoenoses,
the participation of bee flora was considerable. Most voluble
phytocoenoses represent ruderal and segetal associations (Arte-
misietea vulgaris, Stellarietea mediae classes — 87 species), me-
adow and pasture associations (Mollinio-Arrhenatheretea — 56
species), psammophilous and xerothermic grasslands (Festuco-
Brometea, Koelerio glauce-Corynophoretea canescensis — 38
species), thermophilous forest edge communities and thickets
(Trifolio-Geranietea and Rhamno-Prunetea — 33 species). Signi-
ficantly fewer melliferous and polleniferous taxons were noticed
in mesophilous deciduous forests or thermophilous oak forests
— 29 species. Most simple in structure and species richness are
associations with Rumex acetosa, Reseda lutea, Linaria vulgaris,
Papaver rhoeas, Cirsium arvense, Oenothera biennis, Viola ar-
vensis and Potentilletum anserine or Sisymbrietum altissimi. The
communities form patches (15-20 m?) with 80-100% cover of the
diagnostic taxon and are of low or medium stability. The most
persistent and floristically stable are Tanaceto Artemisietum, Rud-
beckio-Solidaginetum, Echio-Melilotetum, Sambucetum nigrae,
Rubo fruticosi-Prunetum spinosae and communities with Rosa
rugosa, Rubus caesius, Geranium robertianum, Pastinaca sativa,
Trifolium medium or Euphorbia cyparissias. The maintenance of
the mosaic of phytocoenoses in anthropogenically transformed
habitats, including those along railway lines, is of decisive im-
portance for the protection of floristic diversity and adaptation
processes of Apoidea.

Key words: railway areas, bee flora, synecological groups, cen-
tral-eastern part of Poland

INTRODUCTION

There is a general understanding of the fact that
due to human activities biodiversity is threatened on
a global scale, and it concerns species, populations and

also the ecosystem level. The negative changes in diffe-
rent environmental components cause the shrinkage of
natural habitats and influence particularly organisms of
high sensitivity, such as insects (Korner, 2005). Po-
pulations decrease among them or even extinctions of
pollinator species have been documented widely across
Europe, including Poland (Banaszak, 1992; Car-
reck and Williams, 1998). The lack of pollinators
affect entomophilous crops causing great economical
loses on a big scale (Zych and Jakubiec, 2006).
The shrinkage of available forage reserves is conside-
red to be a main factor limiting bee populations. Thus,
basic flora records perform an important part in the esti-
mation of natural resources for bees. Nectariferous and
polleniferous species are fundamental for apiaries and
essential as food resources for different wild Apoidea
(Jabtonski and Kottowski, 1995). Studies on
the distribution of bee flora proved that many of the-
se species occur in highly transformed anthropogenic
habitats, such as road sides, sandpits, railway tracts,
quarries, ruderal sites in urban areas (Wrzesien and
Denisow, 2006 a,b).

The present paper deals with the analysis of rail-
way flora which constitutes a permanent anthropogenic
element in natural landscape of most regions in Poland.
Railway lines are characterized by an exceptional mosaic
of habitats since they run across open areas, meadows,
agrocoenoses, compact forest complexes and urban are-
as. The areas under consideration make excellent migra-
tion routes for diasporas of various species; among them
are taxons of potential value as a food source for Apoidea.
Thus phytocoenoses located along railway tracks are im-
portant as the main or supplementary source of food for
pollinators nesting there or just penetrating the area. Phy-
tosociological analyses can document how communities
are structured and can show what may be consequences
of biodiversity losses for entire ecosystems.
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The main reason of the investigations was to in-
dicate phytocoenoses in railway areas of the greatest
importance as the sources for nectariferous and polle-
niferous taxons. Special attention was paid to the abun-
dance of insect visitors in the analyzed phytocoenoses.

MATERIALS AND METHODS

The data concern both floristic and phytoso-
ciological richness of railways areas. The paper is
based on own, published or unpublished, studies,
which were conducted since 1998, including the Lu-
blin Upland, Roztocze, Polesie and Volhynia Upland
(Fig. 1). The studied area was divided into 883 incom-
plete squares of ATPOL units which belong to 83 squa-
res with 10 km long sides (Zajac, 1978). The analyses
of flora covers all types of habitats related to railway
lines, with the total length of about 900 km, and it inclu-
des railway tracks, cargo yards, ridges and embankment
slopes, trenches and drainage ditches as well as edges of
the nearby semi-natural communities.

The phytocoenoses found in the areas under con-
sideration were classified into synecological groups
accordingto Celka (2004)andJackowiak (1990,
1993) and linked to syntaxons of higher units (classes,
orders and alliances). The syntaxon determination was
basedon Matuszkiewicz (2001)and Zarzycki
et al. (2002). The synecological units represented by ty-
pical associations with diagnostic species (characteristic
or differential) of high density and preferred by Apoidea
are shown in Table 1. The average patch area, stabili-
ty, location of stations and frequency are given for each
phytocoenosis. The phenology of phytocoenoses based
on the intensity of pollinator visits, which is in close
relation with abundance of most valuable forage taxons,
is presented in Table 2. The blooming stages were es-
tablished according to an assumption that the beginning
of blooming was the moment when 10% of flowers
bloomed, the full bloom stage being 70-80% of flowers
in bloom, and the end with over 75% of flowers came
out of bloom.

RESULTS

The spontaneous flora of railway areas in the mid-
dle-eastern part of Poland consists of 950 angiosperms
taxons. In the landscape under consideration, 124 basic
phytocoenoses were discovered and described (Wrze-
sien and Swigs, 2006). Among 52 chosen phytoco-
enoses, as many as 324 flow species were noticed. The
phytocoenoses under consideration belong to different
synecological groups and mainly represent ruderal and
segetal associations (Artemisietea vulgaris, Stellarietea
mediae classes — 87 species), meadow and pasture asso-
ciations (Mollinio-Arrhenatheretea — 56 species), psam-
mophilous and xerothermic grasslands (Festuco-Brome-

tea, Koelerio glauce-Corynophoretea canescensis — 38
species), thermophilous forest edge communities and
thickets (Trifolio-Geranietea and Rhamno-Prunetea
— 33 species), rarely mesophilous deciduous forests or
thermophilous oak forests — 29 species (Tab. 1, Fig. 2).
Plants species occur as single individuals, create loose
patches or are dominants in the analyzed phytocoenoses.
Among the recorded phytocoenoses, in which polleni-
ferous or nectarifeous taxons are of great participation,
most simple in structure and species richness are com-
munities with Rumex acetosa, Reseda lutea, Linaria
vulgaris, Papaver rhoeas, Cirsium arvense, Oenothera
biennis, Viola arvensis and Potentilletum anserine or
Sisymbrietum altissimi associations. The communities
form patches (15-20 m?) with 80-100% cover of the
diagnostic taxon and are of low or medium stability.
The floristic composition of the phytocoenoses does
not provide the possibility of survival for insects for
a long time. At different seasonal stages, bees pene-
trate there, migrating from trophically poorer ecosy-
stems. The density of pollinators in the phytocoenoses
increases significantly at full bloom stage (Figs 3, 4).
Mosaics of phytocoenoses in landscape form a rich
source of food supply for meliophages and create an
uninterrupted chain of nectar and pollen from early
spring to late summer.

The most persistent and floristically stable are
Tanaceto-Artemisietum, Rudbeckio-Solidaginetum (Fig.
5), Echio-Melilotetum, Sambucetum nigrae, Rubo fruti-
cosi-Prunetum spinosae associations and communities
with Rosa rugosa, Rubus caesius, Geranium robertia-
num, Pastinaca sativa, Trifolium medium or Euphor-
bia cyparissias (Fig. 6). The phytocoenoses form wide
(20-50m?) patches and occupy the same location year
after year, if only any human factor does not cause any
habitat modification. The phytocoenoses with apparen-
tly poor herbaceous vegetation (e.g. Sambucetum ni-
grae, Rubo fruticosi-Prunetum spinosae) create refuge
and nesting places for all potential pollinators, additio-
nally supporting the flow.

The phytocoenoses with a high share of flow spe-
cies most often prefer railway embankments and slopes
where the habitat is similar to natural and almost not co-
nverted by humans (com. with Thymus serpyllum, with
Astragalus cicer, with Euphorbia cyparissias or with
Galium verum). The railway edges are usually covered
by phytocenoses with kenophytes as diagnostic species
(Bunietum orientalis (Fig. 7), Helianthemum tuberosi,
com. with Galinsoga parviflora and G. ciliata).

Most of the remaining phytocoenoses which de-
veloped in the study area were connected with different
habitats. That proves the existence of different strategies
as high potential mobility or rapid adaptation possibili-
ties of plant species to overcome the enormous pressure
of man. The pressure usually relates to different changes
of environmental habitat conditions, mainly physical
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Fig. 1. Location of the study area. 1 — borders of the region, 2 — working railways, 3 — closed railways.
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Fig. 2. The participation of flow taxons in synecological units on studied railway areas: a—mesotrophic bogs’ communities, b—boggy and riparian
alder forests and thickets, ¢ — therophytic communities of slimy grounds, d — alluvial willow forests and thickets, as well as neighbouring,
fertile tall-herb communities, € — poor pine stands and acidophilous oak forests, f — acidophilous heathlands and herbaceous communities
developing in the forest gaps and clearings, g — thermophilous oak forests, mesophilous deciduous forests and nitrophilous shrub
communities, h — segetal communities, i — thermophilous forest edges’ communities and thickets, | — psammophilous and xerothermic
grasslands, k —ruderal communities | — meadows and pastures, m — species of undetermined phytosociological status.
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Fig. 4. A community with Rorippa austriaca at the edge of
railway track.

Fig. 3. Impatietum parviflorae association on the track
of the narrow gauge railway.

Fig. 5. Patches of Rudbeckio-Solidaginetum at the edges of the
narrow gauge railway.

Fig.7. The patch of Bunietum orientalis in the forming stage on
the slope of railway.

Fig. 6. A patch of the community with Euphorbia cyparissias
on the railway slope.
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elements. Also, the phytocoenoses are not linked with
open or urban areas. The exception is segetal commu-
nities which are in a high degree connected with agri-
cultural areas and were located along railways crossing
agrocenoses. Generally, modified agricultural landscape
creates specific conditions for pollinators. The simpli-
fied structure of plant associations decreases bee diver-
sity and is characterized by the diminishing density of
bees. The unusual density of plants in monocultures per
unit square ensures the food flow in abundance, if any,
only in the short period of blooming. Thus, the fact of
increasing floristic diversity and the mosaic structure
of plants associations, even weeds at a controlled level,
will affect significantly plant restoration and conserva-
tion, the differentiation of pollinators.

Generally, the wide range of flowering of the
most important nectariferous and polleniferous plants
in antropogenicaly transformed phytocoenoses loca-
ted along the railways areas creates the unbroken food
chain for Apoidea from early spring till autumn (Tab.
2). However, the main food flow is provided in sum-
mer time. That is particularly important as it creates
conditions for proper, balanced nutrition and food sto-
rage for nesting during winter. Thus, it influences the
condition of pollinators in the next vegetation season
and indirectly determines flora restoration in the envi-
ronment.

CONCLUSIONS

1. Anthropogenically modified habitats along ra-
ilways tracks are of high importance in the conserva-
tion of floristic variability in all environments they run
across.

2. The communities with Reseda lutea, Linaria
vulgaris, Papaver rhoeas, Cirsium arvense, Oenothera
biennis, Viola arvensis and Potentilletum anserine or Si-
symbrietum altissimi association are of low or medium
stability. The mosaic of the phytocenoses in the landsca-
pe forms a rich source of nectar and pollen for Apoidea
in different seasonal aspects of blooming.

3. Floristically stable are Tanaceto-Artemisie-
tum, Rudbeckio-Solidaginetum, Echio-Melilotetum,
Sambucetum nigrae, Rubo fruticosi-Prunetum spinosae
associations and communities with Rosa rugosa, with
Rubus caesius, with Geranium robertianum, with Pasti-
naca sativa, with Trifolium medium or with Euphorbia
cyparissias. Beside the food supply during flowering,
the phytocoenoses create refuges and nesting places for
all potential pollinators.

4. The phytocoenoses formed along railways
crossing agrocenoses are often the only areas in the
landscape which increase floristic diversity and the mo-
saic structure of plant associations, thus they positively
affect the differentiation of pollinators or even enable
the survival of wild Apoidea in agricultural landscape.

5. Proper management efforts aimed to maintain the
mosaic of phytocoenoses with its potential diversity of flo-
wering plants may have important effects for the ecological
position and conservation of bees in the environment.
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Fitocenozy Srodowisk antropogenicznie
przeksztalconych cenne dla Apoidea

Streszczenie

W pracy podjeto probg wskazania fitocenoz
najcenniejszych pod wzgledem zasobno$ci w gatunki
pozytkowe i1 wyksztalcajacych si¢ na siedliskach w ob-
r¢bie trakcji kolejowych przebiegajacych przez Lubel-
szczyzng. Dotychczas, na badanym terenie, opisano
124 fitocenozy sklasyfikowane w 12 r6éznych grupach
synekologicznych. W 52 z nich odnotowano znaczny
udziat gatunkow pozytkowych. W grupie zbiorowisk
ruderalnych i segetalnych (Artemisietea vulgaris, Stel-
larietea mediae) — 87 gat., w zbiorowiskach fakowych
i pastwiskowych (Molinio-Arrhenatheretea) — 56 gat.,
psammofilnych i1 kserotermicznych (Festuco-Brome-
tea, Koelerio glauce-Corynophoretea canescensis) —
38 gat. Mniej gatunkoéw pozytkowych wystepuje w zbio-
rowiskach reprezentujacych mezofile lasy liSciaste oraz
swietliste dabrowy, tylko 29. Najbardziej uproszczone

postacie maja zbiorowiska z Rumex acetosa, Reseda lu-
tea, Linaria vylgaris, Papaver rhoeas, Cirsium arvense,
Oenothera biennis, Viola arvensis oraz asocjacje Poten-
tilletum anserine czy Sisymbrietum altissimi. Tworza
one ptaty o powierzchni 15-20 m?, w ktorych gatunek
diagnostyczny osiaga pokrycie 80-100%, a ich trwatos¢
jest na poziomie $redniej lub matej. Do stabilnych flory-
stycznie naleza natomiast asocjacje: Tanaceto-Artemi-
sietum, Rudbeckio-Solidaginetum, Echio-Melilotetum,
Sambucetum nigrae, Rubo fruticosi-Prunetum spinosae
oraz zbiorowiska z Rosa rugosa, z Rubus caesius, z Ge-
ranium robertianum, z Pastinaca sativa, z Triforium
medium czy z Euphorbia cyparisias. Utrzymuja si¢ one
dhtugo na rozlegtych powierzchniach — 20-50 m?.

Utrzymanie mozaiki fitocenoz na siedliskach
antropogenicznie przeksztalconych, w tym w obrgbie
linii kolejowych, ma decydujace znaczenie w ochronie
réznorodnosci florystycznej i procesach adaptacyjnych
pszczolowatych.
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