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FOOTHILLS FROM THE PERSPECTIVE OF PRESENCE OF
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Abstract: The anthropogenic pressure of the forest comnamitof the
Strzyzowskie Foothills (the Western Carpathians) wasnmeggd on the basis of
phytosociological materials. Carr communities amgoag the most threatened by
invasive and alien species of the forest flora. phenomenon of invasiveness of
native species such &alamagrostis epigejosr Carex brizoideswas described.
The highest number of ancient woodland indicat@cegs was noted in the beech

forest.
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1. INTRODUCTION

For centuries, the area of the Carpathian Foothils experienced strong
anthropogenic pressure, resulting in forest vegetatovering usually only small
patches, often limited to pockets in the agricalkdandscape (e.g.dSTER 1991;
PrRzYBOS 1995; SACHURSKA 1998). The importance of these patches of forest
vegetation as refugia for a number of plant andnahispecies is indisputable, and
therefore they have remained a principal focuseskarch, particularly given the
ever-changing landscape in areas with human seftlsm(e.g. RWONKO, LOSTER

1988; IxwoNko 1993; BaNAszak 2000). The fragmentation of natural plant
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communities increases the exposure to either dimctindirect effects of
anthropogenic impacts observable, like changeshénstructure and function of
these communities (e.g. ARNAS 1972; QACzeEk 1972; TRzCINSKA-TACIK,
STACHURSKA-SWAKON 2002; Drcus 2003; JAKUBOWSKA-GABARA, ZIELINSKA
2003).

At present, the vegetation cover of the Staxyskie Foothills, situated in the
eastern part of the Western Carpathians, is doednaly cultivated fields that
occupy ca. 70% of the areadWrasz 1990). Woodlands have survived only in
those places less attractive to agriculture; napstgep slopes, deep valleys, narrow
gorges and ravines. Such places constitute ca.dfS%e area and create peculiar
habitat islands. On the one hand, small forestheastseparated from one another
provide refugia for many forest plants and animaigj, on the other hand, they are
often subject to strong anthropogenic pressuree@btons of their destruction or
degradation can be madeoPASz, STACHURSKA-SWAKON 2008), as well as of
their neophytism, occurring via penetration by nemers ($SACHURSKA-SWAKON,
TowprAsz2008).

The studies pursued in the Strawskie Foothills for more then thirty years,
have revealed a relatively high number of forestimnities associated with
diverse habitat conditions ¢IvPASZz1990; TOWPASZ, STACHURSKA-SWAKON 2008,
2010). The location of the Straywskie Foothills on the border with the Sandomierz
Basin reflects in the occurrence of various syntaxwical units characteristic of
both foothill and lowland areas. Among the lowlasghtaxa isLuzulo pilosae-
Fagetum rarely found in the Carpathian Foothills, an@alamagrostio
arundinaceae-Quercetumecorded in the Carpathians for the first timeWPAsz
STACHURSKA-SWAKON, unpbl.). An important feature of the forest conmities of
the Strzgowskie Foothills, which make the area stand outhés presence of the
East-Carpathian species, sucthgsseris foetidar Cerastium sylvaticum

The presented study makes an approach to theepnobf anthropogenic
pressure to forest communities. The plant taxenalo forest flora are known to
exert degenerating effects on forest communitiekis Tgroup includes both

kenophytes and species from other communitiesn ofteoduced accidentally into
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the forest flora, or even forest species showingaegive properties and resulting
from changing habitat conditions.

The description of the study area was presentdbarstudies by dwpPAsz
(1990)and TowpPASzandSTACHURSKA-SWAKON (2008). The location of the area is

shown in Fig. 1.
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Fig. 1. Location of the Strzgwskie Foothills against the regional division bét
eastern part of the Polish Carpathians (aflen®RAacki 1978): 1 — state boundary, 2
— the northern limits of the Carpathians, 3 — baupdoetween the Western and

Eastern Carpathians, 4 — the area investigated.

2. MATERIAL AND METHODS

The basic material used in this study is the ¥denecorded during the years
1978-2009. Most of the material was published udigts conducted bydwrPAsz
and SACHURSKA-SWAKON 2008, 2010, SACHURSKA-SWAKON and TowpAsz 2008
and TowpAszet al 2011. This paper also includes materials nofpyélished, that
were obtained mainly in the period 2008-2009. Blarilists and phytosociological

tables were analysed with special attention givethé presence of species alien to
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forest flora. The long period covered by the stsdilowed conclusions to be
drawn, on the changes occurring in forest commemitof the Strzyowskie
Foothills. The basis for the classification of kphgtes followed the studies
undertaken by ZiAc et al. 1998 and BKARSKA-GUzIK 2005. The species regarded
as ancient woodland indicator species were alsa (&#lowing the study of
DzwoNKo, LosTER2001). The methods applied, allowed for identifma of forest
communities in the Strzpwskie Foothills, the ones most threatened by atitars

in their floristic composition, as well as thoseosk composition was not disturbed
by the participation of invasive species.

3. RESULTS

The naturalized kenophytes, i.e. observed for nmiban 30 years and
showing high constancy in the forests of the Stmmskie Foothills, include
Helianthus tuberosus, Impatiens parviflora, Impaseglandulifera, Reynoutria
japonica and Solidago gigantegTab. 1). Apart from these;chinocystis lobata,
Rudbeckia laciniata, Heracleum sosnowskyi, Oxdtista and Telekia speciosare
also found in the area. The majority of these g=eare found in riparian carr
communities, especially in the riparian carrs upaagor rivers such as the Wistok
and Wistoka. The species particularly threatenihg tocal flora of the carrs,
include:Reynoutria japonicaHelianthus tuberosuandSolidago gigantea.

In deciduous wooddmpatiens parvifloraoccurs, locally with considerable
cover. This species was recorded Tilio-Carpinetum typicurmas well as in beech
forests. It is likely that its presence has resuftem a local disturbance associated
with a thinning of the forest stand.

Tree and shrub species constitute a large groupn@niioe kenophytes
recorded in the forests of the Stirawskie Foothills, and those used in planting
schemes includePinus strobus, Prunus serotina, Robinia pseudoacamnd
Quercus rubraHowever, the shruhigustrum vulgarewhich also occurs on natural
localities in the Strzyowskie Foothills (primarily in brushwoods witPrunetalig),
has been accidentally planted to create hedgesalsasntroduced and observed to

establish itself in the community witkinus incana.
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Table 1. Alien plant species in the forest commesibf the Strzyowskie Foothills.
Abbreviations of the forest communities: AGarici remotae-FraxinetunB — Alnus
incanacommunity C — Salicetum triandro-viminalisD — Salicetum albo-fragilis,

E — Calamagrostio arundinaceae-Quercetuimn;- Tilio-Carpinetum stachyetosum
sylvaticae,G — T.-C. stachyetosurwith Arum orientale,H — T.-C. melittetosum,

| - T.-C. typicum,) —T.-C. caricetosum pilosa& — Dentario glandulosae-Fagetum
lunarietosum redivivad, — D.-F. typicumM — D.-F. with Rubus hirtusN — Luzulo
pilosae-Fagetum® —Abies alba-Oxalis acetosellén case the constancy of species
was higher then I, the occurrence of species i dobrackets.

Number of
forest
Forest community A B C D E F G H | J K L M N O communities
with the
species

Number of releves 3510 5 3 11 14 9 3 39 24 3 20 13 9 12

Kenophytes:

Impatiens parviflora | | | IV (+-1) | (+-5) [
Solidago gigantea | IV (1-4) V (+-2) |

Helianthus tuberosus I (+-3) |

Aesculus

hippocastanum(a)

Echinocystis lobata |

Heracleum sosnowskyi |

Impatiens glandulifera |

Ligustrum vulgardb) |

Oxalis stricta |

Pinus strobuga) |
Prunus serotingb) |

Quercus rubrga) |

Reynoutria japonica |

Telekia speciosa |
Archaeophytes:

Matricaria maritima
subspinodora

Anthemis arvensis |
Apophytes:

Equisetum arvense [ | | | |
Arctium tomentosum | | | |

Cerastium arvense | | | |
Chelidonium majus Il (+) | |

Viola canina | I
Arctium lappa | |

Arctium minus [

Cirsium arvense | |

Rumex conglomeratus | |

Artemisia vulgaris |

Elymus caninus |

Elymus repens |

Plantago major |

Poa annua |

Poa pratensis |

Potentilla anserina |

Apophytes regarded

as expansive:

Carex brizoides | 5
Calamagrostis epigejos | 1

PR PR RpPRPRPRPRPRRPRER p NN

[
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A more numerous group of species alien to foresaflconsists of apophytes whose
presence is most often associated with gaps irstf@a@nopies, as well in the close
vicinity of buildings. This group includes 16 spesi including amongst others
Arctium lappa, Cerastium arvens@dChelidonium maju¢Tab. 1). Archaeophytes,
however, were only rarely recorded. The last grmgtudes only two sporadically
found speciesAnthemis arvensiandMatricaria maritimasubspinodora

The expansion of native species is another integegthenomenon. The
occurrence of a forest speci€zrex brizoidesin the form of large dense stands,
was observed as an effect of habitat alteratioesylting mainly from changing
economic activities. In recent years, expansivasions oiCalamagrostis epigejos,
a species associated with non-forest habitats, leen noted. Because of its
development potential, this species alters theaatar of forest communities.

The highest combined number of species alien tesfaflora was noted in
riparian willow communities Salicetum albo-fragilis (Tab. 2). Their share
constituted ca. 4% of this flora. A similar sitwati was observed isalicetum
triandro-viminalis It is worth noting that despite similar percemaares in both
riparian communities, there were differences in thenbers of kenophytes and
apophytes. More kenophytes were observed in thehlarood communitysalicetum
triandro-viminalis. At the same time, these communities had the lowkate of
ancient woodland indicator species. The forest camties in whose patches no
alien species were found include beech forestdicplarly Dentario glandulosae-
Fagetum lunarietosum redivivaédlso in oak-hornbeam forests; namelyilio-
Carpinetum stachyetosupnT.-C. caricetosum pilosaend T.-C. melittetosumno
kenophytes and only a few apophytes were obserlied. proportion of ancient
woodland indicator species is relatively high theveh the highest numbers noted

in the warm subassociation of theC. melittetosum.

4. DISCUSSION

The list of kenophytes occurring in the forest ocoumities of the
Strzyzowskie Foothills is relatively short, although osbould note that it is

definitely not complete. This fact is implied frothe methodology used in this
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study, which derives the presence of species frelavés rather than complete
accounts of forest floras. The spots where aliegrigs can penetrate are mostly
roads cutting through forest communities, pathsarshgs or forest gladesA$ZEK,
ZArUSKI 2000; ZIARNEK 2000). Such places are not usually covered by

phytosociological studies or if so, only to a liedtextend.

Table 2. Ancient woodland indicator species ancnalspecies in the forest
communities of the Strzgpwskie Foothills.

o o T w g S [
¢ g 535 & 5 s 2
Q2 @ 2 3 2 L Qo @
. 2 & E - g2 g B @ 3
Forest community “— s 2 & o = S = “— 0
o o o G T o) S) c
= = L v S S 0o S o 5 oo 2
3 _ 8 28 sE8 3388 83 3
c Ft 5% §¥EsEE g 3
z P 2 I3 B 2 6L 28 2 & R
Carici remotae-Fraxinetum 35 197 30 60 30.5 11 5.6
Alnus incanacommunity 10 136 37 48 35.3 6 4.4
Salicetum triandro-viminalis 5 80 19 28 35.0 15 16.3
Salicetum albo-fragilis 3 55 28 10 18.2 9 16.4
Calamagrostio arundinaceae-
11 121 29 26 215 3 25
Quercetum
Tilio-Carpinetum
T.-C. stachyetosum sylvaticag4 119 34 49 41.2 2 1.7
T.-C. stachyetosummith Arum
) 75 29 35 46.7 2 2.7
orientale
T.-C. melittetosum 3 78 41 37 47.4 2 2.6
T.-C. typicum 39 180 27 54 30.0 7 3.9
T.-C. caricetosum pilosae 24 122 29 53 43.4 4 3.3
Dentario glandulosae-Fagetum
D.-F. lunarietosum redivivae 3 40 25 17 42.5 - -
D.-F. typicum 20 102 24 43 42.2 2 3.9
D.-F.with Rubus hirtus 13 95 21 43 45.3 2 6.3
Luzulo pilosae-Fagetum 9 69 19 25 36.2 1 4.3
Abies alba-Oxalis acetosella 12 78 22 29 37.2 1 2.6

Riparian forest communities are the most vulnerablalien plant invasion.
This is reflected in a relatively high number (cargd with other forest

communities) of alien species, as well as in thepertion of ancient woodland
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indicator species. The phenomenon involving kentghyvasions of riparian
communities is observed in many places in Polamdedsewhere in the world. Quite
often, the newcomers appear just in the ripariandlands. This holds, e.g. for the
very expansive Reynoutria japonica (TOKARSKA-GUzIK 2005) or Impatiens
glandulifera (JasNowski 1961), whose first appearance in Poland was redoirde
riparian woodlands. The biology of these specieswall as other kenophytes
associated with moist habitats, contributes masinaio the sudden alterations in the
floristic structures of these association®REBCHER PROTS2003; TOKARSKA-GUZIK
2005;STACHURSKA-SWAKON, TowPASZz2008).

Impatiens parviflora,an Asian species which appeared in Europe in 1837
(HEGI 1966), is now treated as a naturalized compongéwteociduous and mixed
forests (FALINSKI 1966; KulawA-PawLACzYK 1991). In the first stage, however, it
colonizes empty ecological niches and places whrehcontinually destroyed and
hence, it is found in oak-hornbeam forests wheytet [penetrates easily through gaps
made by logging (e.g.TACHURSKA 1998), in places disturbed by wild boars or on
fallen trees or dead tree logagRorz, KLiIMKO 2001). In the studied oak-hornbeam
of the Strzyowskie Foothills, the presence lohpatiens parviflorais undoubtedly
associated with human economic activity and with ¢fose vicinity of cultivated
fields or meadow communities.

The most resistant to the penetration by alien ispe@re ancient beech
forests and ancient oak-hornbeam forests. The eatohthese associations in the
Strzyzowskie Foothills are situated in large forest caampk, far away from
potential sources of diaspores of species of farergin. It is where the importance
of the forest islands’ size for the preservation tbéir natural properties, as
emphasized by many researchers (e.gARITHUR, WILSON 1967; May 1975), is
manifested.

The lists of ancient woodland indicator speciesemarepared, in order to
determine the approximate dates of the emergenéarast islands for the purpose
of assessing the natural quality and value of argierest — which is of significance
to nature conservation (e.gekrMy et al. 1999; FONNAY et al. 1999; XWONKO,

LosTER 2001; ENDELS et al. 2007). Applying such distinct lists in this study,
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indicates not only which forest communities are nin@st ancient in the study area,
but also highlights the ‘resistance’ of these asgmns to the pressure from

kenophytes.
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