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6. Diversity of the flora and vegetation of abandoned farmlands

6.1. Diversity of species and habitat groups of the flora

Jolanta Adamczyk

One hundred and thirty-nine taxa of vascular
plants and four taxa of mosses were recorded in
the analysed abandoned lands (Tab. 6.1).

In the flora inhabiting abandoned farmlands,
there are taxa which prefer various habitat types.
The majority of identified species are associa-
ted with habitats of dry grasslands or they grow
there frequently (24 species). They include Car-
lina vulgaris, Carex leporina, Centaurea scabiosa,
C. stoebe and Thymus pulegioides. Almost equally
numerous were groups of species associated with
or preferring farmland habitats (22 species), such
as Apera spica-venti, Arnoseris minima, Centaurea
cyanus, Papaver argemone and species which
mostly inhabit ruderal locations, including spe-
cies of the Rudero-Secalietea class (20 species),
e.g. Cirsium arvense, Convolvulus arvensis, Elymus
repens and Rumex crispus. The group associated
with meadow habitats of the Molinio-Arrhenat-

heretea class (19 species) is also numerously
represented. They include: Achillea millefolium,
Anthoxanthum odoratum, Crepis biennis, Galium
mollugo, Rumex acetosa, Stellaria graminea, Tri-
folium repens and Vicia cracca. Fewer species are
found in the group of plants which occur pre-
dominantly in forest communities (13 species).
They mainly include trees: Pinus sylvestris, Betula
pendula, Quercus robur and a few species of her-
baceous plants, such as Anthriscus sylvestris and
Pteridium aquilinum (Tab. 6.1).

Invasive species of non-native origin should be
treated as a separate group. There are 7 of them,
which is about 5% of all the identified plant taxa.
They include three species of high invasiveness
category (Tab. 6.2). The remaining 34 taxa are
cosmopolitan plants, which occur in various ty-
pes of plant communities.

Table 6.2. Invasive alien plant species recorded on abandoned farmlands of the L.6dZ Voivodeship

Latin name Life form Origin iﬁi;i?\(l);}:eosfs
Anthoxanthum aristatum Boiss. annual plant | South Europe [
Conyza canadensis (L.) Cronquist annual plant | North America |
Galinsoga parviflora Cav. annual plant | North and Central America |
Padus serotina (Ehrh.) Borkh. tree North and Central America I\%
Quercus rubra L. tree North America IV
Setaria viridis (L.) P. Beauv. annual plant ;(:)1:‘?}]1 i‘;;ige’ South-West Asia, I
Solidago canadensis L. perennial North America v

Categories of invasiveness according to Tokarska-Guzik et al. 2012:
Category I - segetal and ruderal weeds that show high relative abundance, or potentially invasive species

that currently occupy a small area;

Category II - species that already show invasive behaviour in some regions, and are increasing the occu-

pied area or the number of localities;

Category III - species occurring at a few localities with high relative abundance or found scattered aro-

und many localities;

Category IV - species whose occurrence is very important in Poland - a large number of localities and

large populations in patches are known.

Source: own elaboration.
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Apart from Helichrysum arenaria, no protected
species or species that are endangered in Poland
or the L.6dZ region were found in the flora of the
analysed abandoned lands. Despite that, some
of the identified species are not common in the

L.6dzZ Voivodeship, due to their occurrence in rare
or endangered phytocoenoses. Such species as
Dianthus carthusianorum, Knautia arvensis and
Thymus pulegioides are worth mentioning here.

6.2. Vegetation structure

Jolanta Adamczyk

In the analysed abandoned lands, three main
structural groups of plant communities (Fig. 6.1)
were distinguished using Ward’s method of hie-
rarchical cluster analysis. In addition, the use of
the IndVal index made it possible to determine
the preferences of plant species for individual
community group (Tab.6.3). Each community
group represents a particular development sta-

ge but sometimes, in the same cluster, there are
communities typical of the given development
stage and communities which are a transition
to another stage or community with a different
structure. The isolated clusters and analysis of si-
milarities between the plots they were assigned,
allowed to identify 8 plant communities with dif-
ferent structures.

100
80
X : Y ' Z
| |
I — I '
T 60} | |
° | | |
o | |
g I I
A 40 I !
| | e
| |
| |
20t I I .
| |
| |
| |
0 | L
€< oDo® << omm DOBVOLOOCOVODBVLCLODVBLHLO
§E30082083< 300539888 858205322 3882383883
ace oo *2x O w [ 4 wx (S x0 -4
Study plots

Abbreviations: CELA, CELB, CELC - Celestynéw A, Celestynéw B, Celestynéw C; GLA, GLB, GLC - Glinnik A, Glinnik B, Glinnik C;

KRZA, KRZB, KRZC - Krzetle A, Krzetle B, Krzetle C; LA, EB, LC - Lagiewniki A, Lagiewniki B, Lagiewniki C; PA, PB, PC - Pole-

sie A, Polesie B, Polesie C; PRZA, PRZB, PRZC - Piskorzeniec A, Piskorzeniec B, Piskorzeniec C; RACA, RACB, RACC - Raciszyn

A, Raciszyn B, Raciszyn C; SULA, SULB, SULC - Sulejow A, Sulejéow B, Sulejow C; SZA, SZB, SZC - Szymaniszki A, Szymaniszki

B, Szymaniszki C; WA, WB, WC - Weronika A, Weronika B, Weronika C; WMA, WMB, WMC - Wola Makowska A, Wola Makow-

ska B, Wola Makowska C; WPA, WPB, WPC - Wola Pszczétecka A, Wola Pszczétecka B, Wola Pszczétecka C; WZA, WZB, WZC
- Wola Zycifiska A, Wola Zyciriska B, Wola Zycifiska C

Fig. 6.1. Classification of study plots (hierarchical cluster analysis, Euclidean distance, Ward’s method)

Source: own elaboration
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Site/Species

Achillea millefolium L.

Agrimonia eupatoria L.

Agrostis capillaris L.

Agrostis gigantea ROTH

Anagallis arvensis L.

Anthoxanthum aristatum BOISS.

Anthoxanthum odoratum L.

Anthriscus sylvestris (L.) HOFFM.
Apera spica-venti (L.) P. BEAUV.

Arnoseris minima (L.) SCHWEIGG. & KORTE

Arrhenatherum elatius (L.) P. BEAUV. ex ]. PRESL & C. PRESL

Artemisia absinthium L.

Artemisia campestris L.

Artemisia vulgaris L.
Betula pendula ROTH

Brym sp.

Calamagrostis epigejos (L.) ROTH

Carex hirta L.

Carex leporina L.

Carlina vulgaris L.

Centaurea cyanus L.

Centaurea scabiosa L.

Centaurea stoebe L.

Cerastium arvense L. s. s.

Ceratodon purpureus (Hedw.) Brid.

Chamaenerion angustifolium (L.) SCOP.
Chamomilla recutita (L.) RAUSCHERT

Chenopodium album L.

Cirsium arvense (L.) SCOP.

Cladonia strepsillis f. coralloides Vain
Cladonia furcata (Huds.) Schrad.

Cladonia rangiferina (L.) Weber ex FH. Wigg

Cladonia arbuscula (Wallr.) Flot.

Cladonia uncialis Elenkin & Savicz

Convolvulus arvensis L.

Conyza canadensis (L.) CRONQUIST

Coronilla varia L.

Corynephorus canescens (L.) P. BEAUV

Crataegus monogyna JACQ.

Crepis biennis L.

Crepis tectorum L.
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Dactylis glomerata L.

Dianthus carthusianorum L.

Dicranum scoparium (L.) Hedw.
Elymus repens (L.) GOULD

Equisetum arvense L.

Equisetum pratense EHRH.

Equisetum sylvaticum L.

Erigeron annuus (L.) PERS.

Eupatorium cannabinum L.

Euphorbia cyparissias L.

Euphrasia rostkoviana HAYNE

Festuca ovina L

Festuca rubra L. s. s.

Fragaria viridis DUCHESNE

Frangula alnus MILL.

Galeopsis tetrahit L.

Galeopsis ladanum L.

Galium mollugo L.

Galium verum L.

Geranium pratense L.

Geum urbanum L.

Gnaphalium sylvaticum L.

Helichrysum arenarium (L.) MOENCH

Herniaria glabra L.

Hieracium pilosella L.

Hieracium umbellatum L.

Holcus lanatus L.

Holcus mollis L.

Hypericum perforatum L.

Hypochoeris radicata L.

Jasione montana L.

Juncus effusus L.

Juniperus communis L.

Knautia arvensis (L.) ].M. COULT.

Leontodon autumnalis L.

Linum catharticum L.

Lupinus polyphyllus LINDL.

Luzula campestris (L.) DC.

Lysimachia vulgaris L.

Lythrum salicaria L.

Melandrium album (MILL.) GARCKE




Table 6.1. Percentage share of species of flora and lichens in the abandonment study plots in the 1.6dz Voivodeship (continued)
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Mentha arvensis L.

Mentha x verticillata L.

Mpyosotis arvensis (L.) HILL

Nardus stricta L.

Oenothera biennis L. s. s.

Padus serotina (EHRH.) BORKH.

Papaver argemone L.

Peucedanum oreoselinum (L.) MOENCH

Phleum pratense L.

Pinus sylvestris L.

Plantago lanceolata L.

Pleurozium schreberi (Brid.) Mitt.

Poa compressa L.

Poa pratensis L.

Poa trivialis L.

Polygonum aviculare L.

Polygonym hydropiper L.

Polytrichum formosum (Hedw.) G. Sm.

Polytrichum piliferum Hedw.

Potentilla anserina L.

Potentilla argentea L. s. s.

Pteridium aquilinum (L.) KUHN

Pyrus communis L.

Quercus robur L.

Quercus rubra L.

Ranunculus repens L.

Rosa sp.

Rubus idaeus L.

Rubus caesius L.

Rubus sp.

Rumex acetosa L.

Rumex acetosella L.

Rumex crispus L.

Salix caprea L.

Scleranthus annuus L.

Danthonia decumbens DC.

Senecio jacobaea L.

Senecio vernalis WALDST. & KIT.

Senecio viscosus L.

Setaria viridis (L.) P. BEAUV.

Solidago virgaurea L.




Table 6.1. Percentage share of species of flora and lichens in the abandonment study plots in the L.6dZ Voivodeship (continued)
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Solidago canadensis L.

Sonchus arvensis L.

Sorbus aucuparia L. em. HEDL.

Spergula morisonii BOREAU

Spergularia rubra (L.) ]. PRESL & C. PRESL

Stachys recta L.

Stellaria graminea L.

Tanacetum vulgare L.

Taraxacum officinale F. H. WIGG.

Thymus pulegioides L.

Tragopogon pratensis L. s. s.

Trifolium arvense L.

Trifolium repens L.

Urtica dioica L.

Veronica chamaedrys L.

Veronica officinalis L

Vicia angustifolia L.

Vicia cracca L.

Vicia hirsuta (L.) S. F. GRAY

Vicia sativa L.

Vicia tenuifolia ROTH

Vicia tetrasperma (L.) SCHREB.

Viola arvensis MURRAY

Viola reichenbachiana JORD. ex BOREAU

Viola tricolor L. s. s.

Source: own elaboration.
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The most uniform was cluster Z, which grou-
ped study plots representing the same communi-
ty type, with Agrostis capillaris, Hieracium pilosel-
la and Achillea millefolium. Less uniform is cluster
X, which groups patches of a poor community
with Anthoxanthum aristatum and Corynephorus
canescens and patches similar to the more diverse
community with Agrostis capillaris, Hieracium pi-
losella and Achillea millefolium.

The most heterogeneous is cluster Y. It groups
patches of the floristically poor community with
Calamgrostis epigejos; patches of a community
rich in plant species, with Cirsium arvense, Galium
mollugo and Gnaphalium sylcaticum; the few pat-
ches of phytocoenoses with Cirsium arvense and
Solidago canadensis; a community of grasses and
perennial plants with Betula pendula and a com-
munity with lichens of the Cladonia genus.

Table 6.3. Relative cover (P), relative frequency (F) and IndVal indicator value (I) (all in %) in
individual clusters (for species associated with any cluster at p < 0.1).
The significantly (at p < 0.05) highest IndVals are in bold
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Source: own elaboration.

Community with Anthoxanthum aristatum and Corynephorus canescens

Itis a floristically poor community of grasses. The
highest IndVal value was obtained by two species
here: Anthoxanthum aristatum and Corynepho-
rus canescens (cluster X). Some study plots were
overgrown only with Corynephorus canescens (e.g.
Celestynow A). The two species dominate as re-
gards land cover and shape the physiognomy of
this community. The share of other species is in-

significant (Tab. 6.1). The most typical patches in-
clude: Celestyndw A, Krzetle A (Photo 6.4), Wola
Makowska A, Wola Makowska B, Polesie C. The
physiognomically similar patches of study plots
Polesie B and Polesie C, which are very poor flori-
stically, and their dominating species are grasses
Anthoxanthum aristatum or Poa compressa, can
also be included in this community.
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Community with Agrostis capillaris, Hieracium pilosella and Achillea millefolium

These are floristically poor phytocoenoses, in
which the species with significant values of In-
dVal were: Agrostis capillaris, Hieracium pilosella
and Achillea millefolium (cluster Z). All patches
of phytocoenoses that are included in cluster Z
constitute the typical form of this community
(Fig. 6.1). Only study plots Piskorzeniec C and
Wola Zycinska A are characterised by a high sha-
re of Holcus mollis, higher than that of Hieracium
pilosella. In some plots, there are small numbers
of tree saplings (Betula pendula, Pinus sylvestris).
This community is represented by study plots
Wola Pszczotecka A, Weronika A and Piskorzeniec

C, included in cluster X. These patches are richer
in plant species, with a large share of Hieracium
pilosella. They probably constitute a transito-
ry link from poor communities of grasses with
a small share of perennial plants, to the floristi-
cally richer phytocoenoses of meadow character.
Study plots Glinnik C, Celestynéw C and Krzetle
B, included in cluster Y, are also physiognomically
similar to this community, because their domina-
ting species is Agrostis capillaris, accompanied by
a significant share of Hieracium pilosella or Ely-
mus repens.

Community with Calamgrostis epigejos

The physiognomy of this community is shaped by
dense occurrence of Calamgrostis epigejos, assi-
sted by a small addition of Agrostis capillaris, Hie-
racium pilosella, Eupatorium cannabinum, Cirsium
arvense and Equisetum arvense. Among the ana-
lysed abandoned lands, only three patches domi-
nated by Calamgrostis epigejos were found. They
were: Wola Zyciiska B, Wola Makowska C and

Szymaniszki A (Tab. 6.1). The study plots were in-
cluded in cluster Y (Fig. 6.3). The least typical is
plot Szymaniszki A, which differs from the others
by the much greater number of species (17),
a smaller share of Calamgrostis epigejos and
a high share of perennial plants, such as Hiera-
cium umbellatum.

Community with Cladonia

Patches of this phytocoenosis are characterised
by a very small share of vascular plants, mainly:
Corynephorus canescens and Arnoseris minima.
The plants cover an insignificant percentage of
the plot. The patches are dominated by lichens
of the Cladonia genus, mostly Cladonia arbuscula

and Cl. rangiferina. They are accompanied by Cla-
donia strepsillis f. coralloides (Photo 7.6), CI. uncia-
lis and CI. furcata. Patches of this community were
recorded at study plots: Piskorzeniec A, Polesie A
and Wola Pszczoétecka B, included in cluster X.

Community with Cirsium arvense, Galium mollugo and Gnaphalium sylcaticum

It is a floristically rich community, with multi-spe-
cies flora (Tab. 6.1). A significant value of IndVal
was reached by 5 species: Cirsium arvense, Galium
mollugo, Gnaphalium sylcaticum and Betula pendu-
la. This phytocoenosis is represented by two study
plots: Raciszyn C and Weronika C (cluster Y). Seve-

ral meadow species were identified here, such as
Galium mollugo, Stellaria graminea, Viccia cracca,
Trifolium repens; species of xerothermic grasslands,
e.g. Dianthus carthusiana, and a few forest species,
e.g. Gnaphalium sylcaticum.

Community with Elymus repens or Poa pratensis

This phytocoenosis is dominated by grasses - Ely-
mus repens or Poa pratensis. In patches of this
community, a high share of Senecio jacobea or
Rumex acetosa is also noticeable. The commu-
nity is very abundant floristically (Tab. 6.1). Fo-

rest species, meadow species, and species of dry
grasslands occur here. Typical patches of this
community - Sulejéw A and Sulejow C were inclu-
ded in cluster Y.
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Community with Cirsium arvense and Solidago canadensis

The phytocoenosis is represented in the analysed =~ community. Two species dominate here: Cirsium
area by only one study plot - Szymaniszki B, in- arvense and Solidago canadensis. The share of
cluded in cluster Y. Floristically, it is a very poor  three other species is insignificant (Tab. 6.1).

Community with Betula pendula

This type of community was identified at two  ceous plants there (8-12). The dominating ones
study plots only: Lagiewniki B and Lagiewniki  are: Elymus repens, Conyza canadensis, Senecio
C, included in cluster Y. The physiognomy of this  jacobea, Jasione montana and Rumex acetosa
phytocoenosis is shaped by a considerable sha- (Tab. 6.1).

re of Betula pendula. There are not many herba-

Photo 6.2. Padus serotina in Wola Zyciiska A (S. Krysiak)
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Photo 6.5. Senecio jacobaea in Raciszyn A (E. Papinska)
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Photo 6.6. Viola tricolor in Raciszyn C (E. Papinska)



