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Thermophilic plant communities in Natura 2000 site “Eaki nad
Wojkéwka” PLH 180051 — Podkarpacie Province

Zbiorowiska roslinnosci cieptolubnej na obszarze Natura 2000 ,,L.aki nad Wojkowka”
PLH 180051 — w wojewodztwie podkarpackim

SUMMARY

Xerothermic grasslands are among the most valuable and, at the same time, the most vulner-
able elements of the natural environment of Poland. Their high natural value is reflected in the
presence of numerous species of plants originating from warmer, steppe regions of Europe, which
increase the biodiversity of local ecosystems. In our climate circumstances, such plant communities
have extrazonal character and only occur in places with specific habitat conditions. The grasslands
generally occupy small areas, usually in warm and dry habitats, mainly on slopes exposed to strong
sunlight and slopes with southern exposures. The aim of the research was to provide a phytoso-
ciological characteristics of the thermophilous grasslands PLH 180051 — “Laki nad Wojkowka”,
their distribution and threats as well as the prospects for conservation of the communities. On
the study area, a significant share belongs to the communities with species characteristic of the
Festuco-Brometea class and Trifolio-Geranietea class. Lack of species characteristic for lower syn-
taxonomic units does not allow for them to be classified as an association.
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STRESZCZENIE

Murawy kserotermiczne naleza do najcenniejszych, a jednoczes$nie najbardziej zagrozonych
elementow Srodowiska przyrodniczego w Polsce. O ich wysokiej wartosci przyrodniczej $wiadczy
obecno$¢ gatunkow roslin pochodzacych z cieplejszych i stepowych obszaréw Europy, ktore zwigk-
szajg roznorodnos¢ biologiczng miejscowych ekosysteméw. W naszych warunkach klimatycznych
zbiorowiska tego typu maja charakter ekstrazonalny i pojawiaja si¢ w miejscach o szczego6lnych
warunkach siedliskowych. Murawy zajmuja na ogo6t niewielkie powierzchnie, zazwyczaj w cie-
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plych i suchych siedliskach, gléwnie na silnie nastonecznionych stokach i zboczach o potudniowe;j
ekspozycji.

Celem podjetych badan byla charakterystyka fitosocjologiczna muraw cieptolubnych w obsza-
rze PLH 180051 — ,,L.aki nad Wojkowka”, ich rozmieszczenie oraz zagrozenia, jak rowniez mozli-
wosci ochrony prezentowanych zbiorowisk. Na badanym terenie znaczny udzial maja zbiorowiska
z gatunkami charakterystycznymi dla klasy Festuco-Brometea i Trifolio-Geranietea. Brak gatun-
kéw charakterystycznych dla nizszych jednostek syntaksonomicznych nie pozwolito zaklasyfiko-
wac ich do zadnego zespotu.

Stowa kluczowe: murawy kserotermiczne, ochrona przyrody, Karpaty

INTRODUCTION

Xerothermic grasslands are thermophilic grassy communities of steppe character which
occurrence is conditioned by climatic, soil and orographic factors (5). Xerothermic plant communities
in Poland are mainly located in the regions of lower and middle Odra river and Vistula river, on the
Krakow-Czgstochowa Upland, Matopolska Upland, in the Torun-Eberswalde Glacial Valley and
on the Lublin Upland (17). They are small, insular areas detached from the main range and they
constitute refugia of vegetation which reached Poland after the last glaciation. They usually inhabit
warm and dry habitats on calcareous substrate on sunny, south facing slopes (4). Occasionally they
appear on hillsides of anthropogenic origin, such as slag heaps, railway embankments or artificial
ski slopes (5). Xerothermic grasslands are considered one of the richest habitats for flora, clustering
numerous, rare and protected species (12, 14) as well as a refuge for threatened thermoxerophilic
insect taxa (2, 28).

The communities currently belong to the most precious and, at the same time, the most
seriously threatened elements of the natural environment in Poland. Their high natural value is
indicated by the presence of species of plants from warmer and steppe regions of Europe, which
increases the biodiversity of native ecosystems. Due to their unique values, the habitats were placed
in Annex I of the Habitats Directive (8), as sites of special significance to the EEC (5).

In Podkarpacie Province there are a few places of xerothermic grasslands, mainly near
Przemysl (24, 12, 27), in the remaining part of the region they are extremely rare and heavily
fragmented. More frequently occur thermophilic forms of meadows in the region of the Przemysl
Foothills and the Stonne Mountains (12, 13) as well as Strzyzowskie Foothills (25).

In Carpathian Foothills xerothermic grasslands are rather rare communities, appearing mainly
in the valleys of big rivers, on slopes with southern exposure. They occupy small areas which syn-
taxonomic affiliation is difficult to classificate, with a large share of species from 7rifolio-Geranie-
tea sanguinei and Molinio-Arrhenatheretea classes (15, 7, 25, 21).

Communities of that type have been recorded on the site of villages of Wojkowka, Rzepnik,
Odrzykon. In order to protect these, a Natura 2000 site “Laki nad Wojkowka” (PLH 180051) has
been established, comprising three meadow-grassland complexes preserved on the sides of small
hills above the valley of the Wistok river.

The aim of the study was to provide phytosociological characteristics of the Festuco-Brometea
grasslands located in the villages of Wojkowka, Rzepnik and Odrzykon within the Natura 2000 site
“Laki nad Wojkowka”, as well as to recognise the threats of the phytocoenoses and possible methods
of their conservation.
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STUDY AREA AND METHODS

The study included patches of dry grasslands with a total area of 9,6 ha, located in the Natura
2000 site, namely “Laki nad Wojkowka” (PLH 180051). The area is located in the Podkarpacie
Province, in the district of Krosno (Fig. 1). The main objective of the protection of this area is to
maintain thermophilic meadow complexes with fragments of dry grasslands, which are extremely
rare in the Carpathians.

According to physical-geographical classification by Kondracki (10), the area lies in two
mesoregions: Jasielsko-Krosnienska Basin and Dynowskie Foothills belonging to the macroregion
of Srodkowobeskidzkie Foothills, Outer Western Carpathians subprovince and the province of
Western Carpathians with Podkarpacie.

The area comprises three meadow-grassland complexes preserved on the slopes of small hills
towering above the Wistok valley, located in the floor of the foothills. The Wojkdwka site is located
on the slopes of Ptasznik hill (369 m a.s.l.) including a steep bluff above the road and part of the
quarry. In Rzepnik another isolated grassland can be found located in the forest on the slopes of
Kiczary hill (438 m a.s.1.). Grasslands occupy about 20% of the surface of the steep hillside. On the
remaining area dominate submontane fresh meadows, currently not used. The last site is located near
the village of Odrzykon, on the sides of Pieklo hill (386 m a.s.l.), and it is a mosaic of grasslands
and shrubs (20).

Field studies were carried out in 2012-2013 within the three villages: Rzepnik, Odrzykon and
Wojkowka, during which 37 relevés were recorded, according to the Braun-Blanquet method. The
syntaxonomic classification was based on the Matuszkiewicz (16), whereas the nomenclature of
vascular plant species was provided according to Mirek et al. (18). The relevés were entered into the
Turboveg phytosociological database where they underwent numerical classification by means of
the MULVA-5 program — based on the presence of the species (binary scale 0, 1). Later the relevés
were grouped on the basis of Ward’s method — minimum variance clustering (9).

1]

Wojkowka

Bratkdwka

\/\\ :

Fig. 1. The location of study area: 1 — Wojkowka, 2 — Rzepnik, 3 — Odrzykon
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RESULTS AND DISCUSSION

As aresult of the numerical classification of the relevés, 5 groups were distin-
guished (Fig. 2), which were later classified into 4 different types of communities
(Table 1, 2, 3). In the study area, there were no species specific to the associations
recorded in other parts of Poland, but there were noted species characteristic of
higher syntaxonomic units (order, class). The classification into communities was
guided by the occurence of species which were most strongly represented and had
a high degree of coverage.

A total of 111 vascular plant species were recorded in the thermophilic
communities in the study area. The structure of the community with Hieracium
bauhinii is formed by 47 taxa, while a slightly higher number of 52 species makes
up the thermophilous plant communities that represent of the 7rifolio-Geranietea
sanguinei class. The community with Melampyrum arvense-Salvia verticillata
consisted of 62 species and the richest of all was the community with Centaurea,
scabiosa, with as many as 87 taxa recorded.

2,05 ( 2,05
1,75 1,75
1,46 1,46
1,16 ] 1,16
0,86 0,86
=il ﬁﬁ ﬁﬁ

4 351146 218172019332926282730222123151613 9123134328 7 111025 24353637

Fig. 2. Classification of relevés: dendrogram based on the species presence/absence, minimum
variance clustering method used (Ward’s method). The numbers are field numbers of relevés.

Patches of the Hieracium bauhinii community (Table 1, relevé 1-7) were
formed on steep 50° slopes of SW exposure. 18 to 32 species were present in
the relevés, with an average of 24. The coverage is high and amounts to 80% —
90%. The physiognomy of the patches is shaped by Hieracium bauhinii which
is accompanied by species of the Festucetalia valesiacea order — Melampyrum
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arvense, and less frequently, Salvia verticillata. Among taxa characteristic of the
Festuco-Brometea class, only one species was noted with high phytosociological
constancy V — Euphorbia cyparissias. Other species typical for the class Trifolio-
Geranietea sanguinei also occurred in the patches of the community: Origanum
vulgare (V), Agrimonia eupatoria (1V), and less frequently: Coronilla varia and
Trifolium medium (III). The presence of a relatively large number of species
of the order Arrhenatheretalia and of the class Molinio-Arrhenatheretea, like
Arrhenatherum elatius, Galium mollugo, Lotus corniculatus, Knautia arvensis,
Plantago lanceolata and Vicia cracca (V), indicates the fact that the community
is evolving into a thermophilous form of fresh meadow. Noteworthy is the
presence of other, especially thermophilous species such as: Sanguisorba minor,
Ranunculus polyanthemos, Polygala comosa, Medicago sativa, Echium vulgare.

The community of the Trifolio-Geranietea sanguinei class (Table 1, relevé
8—12) is represented by just 5 relevés. It has developed in Odrzykon and Wojkow-
ka mainly on the plateau and top areas of the hillside with a slope between 10 and
50 degrees and varied NE, E, or S exposure. The number of species in the relevés
ranged from 22 to 24, with an average of 23, whereas the cover of the herbaceous
layer was between 80 and 100%. The community was distinguished due to occur-
rence of a high number of species characteristic of the Trifolio-Geranietea class.
A constant element in the patches are Origanum vulgare, Agrimonia eupatoria,
Galium verum, Clinopodium vulgare, less frequently appear Coronilla varia (11).
Species typical of the class Festuco-Brometea occur rarely: Centaurea scabio-
sa, Hieracium bauhinii, Melampyrum arvense, Euphorbia cyparissias 1 Gentiana
cruciata (I-11). The order Arrhenatheretalia is most numerously represented by:
Arrhenatherum elatius, Galium mollugo and Knautia arvensis, while the class
Molinio-Arrhenatheretea is represented by Vicia cracca and Festuca rubra. The
patches are especially valuable since they are the only place on the study area
where Gentiana cruciata has its habitat.

The community with Melampyrum arvense-Salvia verticillata (Table 2) has
been noted from the sunny and warm sides of the hill in Odrzykon, on slopes of
S, SE and SW exposure and inclination of up to 5°-30°. The share of species in
the relevés is considerably high and ranges between 22 to 36, with an average
of 30; the plant cover is dense and reaches 100%. The structure is dominated by
species characteristic of the Festucetalia valesiacea order. Melampyrum arvense
and Salvia verticillata have been noted with the highest constancy and abundant,
Hieracium bauhinii occurs more rarely. The Festuco-Brometea class is most re-
presented by Euphorbia cyparissias (V) and Plantago media (1V), less frequently
by Centaurea scabiosa (111), Allium oleraceum and Poa compressa (11). Species
typical of thermophilous forest margin of the Trifolio-Geranietea, such as: Ori-
ganum vulgare, Galium verum, Agrimonia eupatoria, Coronilla varia remain a
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constant element. Species of the order Arrhenatheretalia, typical for the thermo-
philous variant, are also frequent, especially Arrhenatherum elatius, whereas the
remaining species like Galium mollugo, Dactylis glomerata, Achillea millefolium,
Knautia arvensis, Leucanthemum vulgare occur here permanently, however, they
do not attain a high degree of cover. Patches of the community are marked by the
presence of bushes characteristic of thermophilic facies of the Rhamno-Prunetea
class, such as: Rosa canina, Prunus spinosa, Crataegus monogyna, Cornus san-
guinea and Acer campestre achieving Il constancy, which indicates the process of
slow succession.

The community with Centaurea scabiosa (Table 3) is the most frequent on
the area under investigation and has been reported from Wojkowka, Rzepnik and
Odrzykon. It developed on 5° —45° slopes of varied NE, S, SE, SW exposure. The
community was characterized by high species richness of 87 taxa; the number of
species in the relevés ranged from 19 to 36, with an average of 28. The plant cover
was between 75 and 100%. A considerable share in the structure of the community
belongs to the species typical for the class, Centaurea scabiosa was noted with V
constancy and a very high degree of cover. Euphorbia cyparissias, Plantago media
and Poa compressa were noted with Il and IV constancy. The order Festucetalia
valesiaceae was represented by 2 species, which are frequent and abundant:
Melampyrum arvense and Salvia verticillata. Among the species of the Trifolio-
Geranietea class common are: Origanum vulgare, Agrimonia eupatoria, Galium
verum, Coronilla varia (IV), less frequent Medicago falcata (111), Clinopodium
vulgare and Trifolium medium (I11). An increased share of meadow species was
observed, especially of the order Arrhenatheretalia. Constant elements were
Arrhenathereum elatius, Achillea millefolium, less frequent and less numerous
were Galium mollugo, Knautia arvensis, Daucus carota, Dactylis glomerata.
Among the Molinio-Arrhenatheretea class, the most common was Festuca rubra
(IV). Within this community there were no shrubs or trees observed, apart from
isolated individuals. A considerable share of other and sporadic species indicates
high floristic richness of the communities.

The Podkarpacie is a region where xerothermic communities are relatively
rare and occur in the form of small, scattered patches which structure is often
simplified and lacks of characteristic species for a given community reported from
other parts of Poland. This is the reason that communities with a dominant species
are distinguished (27), which was observed on the research area.

Including such atypical grasslands in the syntaxonomic system through
giving them a rank and assigning the impoverished form to a specific community,
seems problematic. Therefore, the authors have proposed a broad approach in the
range of the community by indicating the dominant species.

In the Carpathians, grassland species do not have its centre of distribution.
Unlike for example the Matopolska Upland, typical xerothermic grasslands have
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not developed here. The majority are anthropogenic and semi-natural habitats,
hence in the submontane level the communities occur with impoverished
taxonomic composition, which has been confirmed by Oklejewicz (21) from
the area of Jasto-Sanok Basin as well as Towpasz (25) from the Strzyzow
Foothills, where fragments of xerothermic patches can be encountered on dry
and sunny slopes in the valleys of big rivers (Wistoka and Wistok) of southern
exposure (25).

In the patches of the studied communities, species of the Molinio-Ar-
rhenatheretea class have a high share, which may confirm their transitional char-
acter. Phytocoenoses of similar structure with species of the classes Molinio-
Arrhenatheretea and Festuco-Brometea from the Przemysl Foothills, have been
recorded as a mountain meadow in the subcommunity of thermophilous fresh
meadow Arrhenatheretum elatioris centauretosum scabiosae (11,13). Kucharzyk
(2010) notes that the thermophilic communities of the Carpathian Foothills are
of an intermediate character between xerothermic grasslands and thermophilous
fresh meadow. The regular occurence of the following species: Centaurea scabio-
sa, Agrimonia eupatoria, Allium oleraceum, Origanum vulgare, Euphorbia cypa-
rissias, distinguishes them from typical fresh meadow, and species contribute for
Molinio-Arrhenatheretea class which distinguishes them from typical xerother-
mic grasslands. Barabasz-Krasny (3) describes a thermophilous variant from the
same area as Arrhenatheretum elatioris brizetosum mediae, similarly to Towpasz
(25) from the Strzyzoéw Foothills, who noted that the community is more com-
mon on the banks of big river valleys (Wistok, Wistoka) and it is characterized by
the presence of numerous examples of xerothermic species, e.g., Coronilla varia,
Clinopodium vulgare and Medicago falcata. In the xerothermic patches of the Na-
tura 2000 site “Laki nad Wojkowka” the share of Briza media was insignificant,
hence it has not been classified as this type of community. Xerothermic grasslands
with grass species of the Molinio-Arrhenatheretea class, Babczyfiska-Sendek (1)
has observed from Silesian Upland, and distinguished community Centaurea sca-
biosa-Agrimonia eupatoria classified in the Festuco-Brometea class.

The Trifolio-Geranietea community is one of the most common thermophilous
forest margin. It is a characteristic component of ecotone systems of forest-
shrubland and grassy communities (16). Several patches of this community
were noted in the investigated area, dominated by Origanum vulgare, Agrimonia
eupatoria, Galium verum and Clinopodium vulgare, while the percentage of
species of the Festuco-Brometea class was inconsiderable. A similar phytocoenosis
from the Przemysl Foothills, but with a high number of species of the Trifolion
alliance and the Festuco-Brometea class, was classified by Barabasz-Krasny (3)
as Trifolio-Agrimonietum eupatoriae typicum.

The distribution of communities demonstrates regularities arising from the
diversity of habitats. Patches of xerothermic grasslands develop on hillsides of
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varied exposure. On plateaus and top sections of hills as well as at the foot of the
hills appear grasslands with a high proportion of species typical of fresh meadows
and forest margin.

There are few studies in literature concerning xerothermic flora of the
Carpathian Foothills. So far, the best characterised are the communities from the
area of Przemysl Foothills, where thermophilic phytocoenoses are well developed
(11, 12, 13, 27). The studies from the Strzyzoéw Foothills (25) and the Jasto-Sanok
Basin (21) include an analysis of the flora as well as a general characteristic of
geobotany. Thus, the research of the Wojkowka meadows constitutes an important
addition to the characterisation of xerothermic communities in the submontane
Carpathians.

THREATS AND CONSERVATION

The disappearance of grasslands can be observed in recent decades both in
Poland and in other areas in Europe. These are valuable communities with rare
and protected plant species and their degradation and extinction is a serious loss to
the environment. The major reason for the process is abandonment of traditional
methods of land use such as mowing and pasturing. The communities are of semi-
natural character and when left alone, they undergo the process of secondary
succession. The result is their overgrowing with trees and shrubs eliminating xero-
and photophilous species, which in turn leads to the conversion of dry grasslands
into mesophilous and herbaceous associations (22, 19, 26).

“Laki nad Wojkowka” has been listed as the Natura 2000 site (PLH
180051), with xerothermic grasslands (habitat — 6210) as one of its main values
(23). In spite of the grasslands occupying only a small area, their presence is
of extreme importance for the preservation of the habitats and maintaining
biodiversity.

The main threat to the existing grasslands is lack of appropriate land use
(mowing, grazing) which results in appearance of shrubs (Rosa canina, Prunus
spinosa, Crataegus monogyna, Cornus sanguinea). It is followed by the process
of secondary succession which leads to an increase in humidity and trophism of
the habitat (19). Maintaining the community and preserving its floristic richness
requires taking active protection measures involving restoration and maintenance
of the original, extensive forms of land use. In case of grasslands the best solution
is grazing, mowing can be also used temporarily, in controlled conditions burning
can be applied, but only once every 7—8 years. In the areas of shrub encroachment,
the bushes ought to be removed as they tend to overshadow the habitat exces-
sively (20).

These treatments determine preserving of the appropriate composition
and structure of the communities whereas increased humidity and appearance
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of species of the Molinio-Arrhenatheretea class leads to transformation of the
grassland patches into meadow or shrub communities. The result of these processes
is disappearance of species characteristic of associations and alliances as well as
reduction in the size of area of the typical grasslands communities. We observed
an increase in the number impoverished communities and the development of
communities with species characteristic of higher syntaxonomic units.

CONCLUSIONS

1. Within the grasslands 4 communities were distinguished: with Hieracium
bauhinii, Trifolio-Geranietea sanguinei class, with Melampyrum arvense-Salvia
verticillata and with Centaurea scabiosa.

2. In total, 111 vascular plant species were present in the relevés. They were
the most numerous in the community with Centaurea scabiosa — 87 species
(average 28 species), the lowest number of taxa was reported from the community
with Hieracium bauhinii — 47 (average 24 species).

3. On the study area, patches of the community with Centaurea scabiosa
prevail, which have been noted in all the sites. They are formed on steep slopes
up to 45° and varied NE, S, SE, SW exposure. The structure of the community is
formed by species of the Festuco-Brometea class, which achieve a high degree of
stability and high coverage.

4. The grasslands are usually accompanied by communities of the Trifolio-
Geranietea sanguinei class. Moreover, their permanent feature is the presence
of species from the Molinio-Arrhenatheretea class, which emphasizes their
transitional character.

5. The main threat to the existing grasslands is the lack of traditional farming
methods which results in appearance of shrub species (Rosa canina, Prunus
spinosa, Crataegus monogyna, Cornus sanguinea), and process of succession
towards communities of the Rhamno-Prunetea class.

6. Grazing, mowing and possibly controlled burning aids maintenance of
xerothermic grasslands since through these protective measures the development
of trees and bushes can be avoided. None of these procedures have been reported
on the site.

ACKNOWLEDGMENTS

The authors thank Dr hab. B. Barabasz-Krasny for the execution of numeri-
cal classification and dendrogram.



Pobrane z czasopisma Annales C - Biologia http://biologia.annales.umcs.pl
Data: 20/02/2026 18:32:00

68

MARIA ZIAJA, TOMASZ WOJCIK

10.
I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

REFERENCES

. Babczynska-Sendek B. 2005. Problemy fitogeograficzne i syntaksonomiczne kserotermow

Wyzyny Slaskiej. Wydawnictwo Uniwersytetu Slaskiego, Katowice, 1— 237.

Banaszak J., Twerd L., Kriger R., Motyka E. 2010. Potrzeba czynnej ochrony muraw dla
zachowania fauny pszczot. [In:] Ratynska H., Waldon B. (eds) Cieptolubne murawy w Polsce
— stan zachowania i perspektywy ochrony. Wyd. Uniwersytet K. Wielkiego, Bydgoszcz, 482—
492.

. Barabasz-Krasny B. 2011. Zréznicowanie roslinnosci i sukcesja wtérna na odtogach wielko-

powierzchniowych Pogoérza Przemyskiego. Instytut Botaniki im. W. Szafera, PAN, Krakow,
1-179.

Baranska K., Chmielewski P., Cwener A., Plucinski P. 2010. Ochrona muraw kserotermicznych
w Polsce. Teoria i praktyka. Wyd. Klubu Przyrodnikéw, Swiebodzin, 1-45.

Baranska K., Jermaczek A. 2009. Poradnik utrzymania i ochrony siedlisk przyrodniczych 6210
— murawy kserotermiczne. Wyd. Klubu Przyrodnikow, Swiebodzin, 1-201.

Baba W. 1999. Murawy kserotermiczne w planie ochrony Ojcowskiego Parku Narodowego.
Przeglad Przyrodniczy, 10, (1-2), 129-136.

Dubiel E. 1987. Dolina Wierzbandéwki: 10. Zbiorowiska tgkowe. Zesz. Nauk. UJ, Prace Bot.,
14, 51-86.

Dyrektywa 92/43/EWG w sprawie ochrony siedlisk naturalnych oraz dzikiej fauny i flory.
Dzwonko Z. 2007. Przewodnik do badan fitosocjologicznych. Wyd. Sorus i Instytut Botaniki
UJ, Poznan — Krakéw, 1-230.

Kondracki J. 2009. Geografia regionalna Polski. PWN, Warszawa, 1-441.

Kucharzyk S. 2007. (Mscr.) Murawy kserotermiczne — Ostoja Przemyska. Baza danych —
Natura 2000. Monitoring siedlisk i gatunkéw. Siedliska przyrodnicze. GIOS.

Kucharzyk S. 2010. Murawa kserotermiczna z zawilcem wielkokwiatowym Anemone sylve-
stris L. na Pogérzu Przemyskim. Chronmy Przyr. Ojcz., 66 (3), 190-200.

Kucharzyk S., Szary A. 2009. Roslinno$¢ nielesna Pogoérza Przemyskiego i Gor Stonnych
w granicach Le$nego Kompleksu Promocyjnego ,,Lasy Birczanskie”. Rocznik Przemyski,
Nauki Przyrodnicze, 45, (5), 65-79.

Kutyna I., Drewniak E., Miynkowiak E. 2012. Zbiorowiska muraw kserotermicznych
i piaskowych na krawedzi doliny Odry w Owczarach. Folia Pomer. Univ. Technol. Stetin.
Agric., Aliment., Pisc., Zootech., 293 (21), 61-88.

Loster S., Dubiel E. 1985. Dolina Wierzbanowki: 9. Zbiorowiska zaro$lowe miedz i skarp
$roédpolnych. Zesz. Nauk. UJ, Prace Bot. 13, 77-85.

Matuszkiewicz W. 2007. Przewodnik do oznaczania zbiorowisk roslinnych Polski. Vademecum
Geobotanicum, PWN, Warszawa, 1-537.

Medwecka-Kornas A., Korna$ J. 1972. Zespoty stepdw i suchych muraw. [In:] Szafer W., Za-
rzycki K. (eds). Szata roslinna Polski. T. 1, 352-366.

Mirek Z., Pigko§-Mirkowa H., Zajac A., Zajac H. 2002. Flowering plants and pteridophytes
of Poland. A Checklist. W Szafer Institute of Botany, Polish Academy of Sciences, Krakow,
1-442.

Mroz W., Baba W. 2010. Murawy kserotermiczne 6210. [In:] Mréz W. (eds). Monitoring
siedlisk przyrodniczych. Przewodnik metodyczny. Cze$é 1. GIOS, Warszawa, 119—129.

Mroz K., Rogata D. 2011. Laki nad Wojkowka. [In:] Rogata D., Marcela A. (eds). Obszary
Natura 2000 na Podkarpaciu. RDOS, Rzeszow, 205-207.

Oklejewicz K. 1996. Charakterystyka geobotaniczna Dotéw Jasielsko-Sanockich. Zeszyty
Nauk. UJ, Prace Botaniczne 27, 1-93.



Pobrane z czasopisma Annales C - Biologia http://biologia.annales.umcs.pl
Data: 20/02/2026 18:32:00

THERMOPHILIC PLANT COMMUNITIES IN NATURA 2000 SITE “LAKI NAD WOJKOWKA™... 69

22.

23.

24.

25.

26.

27.

28.

Perzanowska J., Kujawa-Pawlaczyk J. 2004. Murawy kserotermiczne (Festuco-Brometea). [In:]
Herbich J. (eds). Poradniki ochrony siedlisk i gatunkéw Natura 2000 — podr¢cznik metodyczny.
Ministerstwo Srodowiska, Warszawa, T. 3, 117—139.

Standardowy Formularz Danych Natura 2000. Laki nad Wojkowka PLH 180051, 2008.
Szczeblewska A., Janecki J. 1999. Kserotermiczna szata roslinna wzgoérz koto Luczyc i Jak-
smanic w okolicach Przemysla (Opole Zachodnie). Ochr. Przyr., 56, 79-89.

Towpasz K. 1990. Charakterystyka geobotaniczna Pogoérza Strzyzowskiego. Rozprawy
habilitacyjne UJ, 178, 1-242.

Towpasz K, Stachurska-Swakon A. 2012. Seslerio uliginosae-Scorzoneretum purpureae
(Festuco-Brometea class) in the Nida Basin (Matopolska Upland) after 90 years. Acta Soc. Bot.
Pol., 81 (3), 167-173.

Traba C., Wolanski P., Oklejewicz K. 2012. Communities with Brachypodium pinnatum and
Bromus erectus in the Wiar and San Valley. Annales UMCS, Sectio C, 67 (1), 70-92.

Twerd L., Banaszak J. 2013. Problemy ochrony fauny termokserofilnej pszczét (Hymenoptera:
Apoidea, Apiformes) na przyktadzie rezerwatu ,,Gora Gipsowa”. Inzynieria Ekologiczna, 33,
147-155.



Pobrane z czasopisma Annales C - Biologia http://biologia.annales.umcs.pl

Data: 20/02/2026 18:32:00

MARIA ZIAJA, TOMASZ WOJCIK

70

1 | 1| a1 |+ e +]c]+]vr svissupddd viq.oydng
212104 -001153,] "IDUD

- I + + + + DID][131)494 DIAIDS
1 z A 1 1 1 1 1 1 z asuadan wnidduvjapy
| 4 A (4 € € € € L4 € nuynvg wWnion.a1f]
2VIVISIIVA VIVIPINISIL] *OYD

ve | €C | ¢C | TC | €C 6C | 81 | ¥C | ST | 0C | CE | ¥C soroads jo requiny

00I | 08 | 06 | 08 | S6 06 | 06 | 08 | 06 | S6 | 06 | S6 (%) 10Ke[ qIoy JO 19A0D)

o I R I oL | - |- -1]-1]ot]| - (%) q 10Ke] qiys Jo 1400

001 [ 00T | OOT | 00T | 00T 001 | 00T | 00T | 00T | OOT | OOT | OOI (cur) eore 9AD[OY

W W (3 [N} [\S] N [N} N [\

[ RIR|D | w 28 || 3 S13| 2 (T's'®) w opnyr
ol 212151510 ol 8|F 8858 ey
m [*S) N W M w B (=] o0 w —_

g g
2 2
< OF | SS | SV | OS | 0C | < Sy | SV | 0C | Sv | Sv | Sv | 0S (o) uoneUI[OU]

AN | AN | S S q MS | MS | M | MS | MS | MS | MS 100dse adofg

¢l | crpcrpcr|cl crjcrjpcrpcrcpc|c

L0 | 90 | 90 | 90 | 90 90 | 90 | 90 | 90 | 90 | 90 | 90 (1eak “‘yuow ‘Kep) areq

80 | ¥C | ¥CT | ¥T | ¥C 81 | 81 | 81 | 8L | 81 | 81 | 8I

M| O (0] (0] (0] MMM MN | MANMANMNM Ayeooy

€e | 61 | 0C | LI | 81 [4 9 14! I S 3 14 ‘OU 2A9[Y

¢l | IT | ol 6 8 L 9 S 14 3 4 I IqUINU SAISIIINS

SB[ 12UINSUDS DaJA1UD.120-01]0fLI] JO ATUNWWIOD PUR 11UIYNDQG WNIODA21IE YIIM ATUunwio)) ‘| 9[qe],




71

I

sisuan.id snidypy

Al

pAgn.L voNysa

snpidsiy uopojuoaT

DIIVAD DIO1A

I

DID]02IUD] O3VIUD]J

1212421 UIY LI -01UIOPY "IDUD

I

UDIINA WNUWDYIUDINDT

I

+

DIOADO SNOND(]

I

+

vI.12U0]3 S11AoD(

11

wnijofajjiu vajjIyoy

Al

SISUIALD DINDUY

11

SnIDNIIUL0d Snjo|

o3njjou wnipL)

N — |+ |+ |+
en|— |+ |+
n|—|—|+

N — | —| +

N ==+ |+
NN | — |+ |+
N|—|—=|+|+]|+
N — | —| +

A o= = =

SN2 WNLDYIDUDY.LIY

DYDILIYIDUIY ALY *OYD

wnipawt wnijofilg

aan3na wnipodoui])

wn.La4 wnyvo

DLIDA D]J1U040)

p110ipdna 1oLy

|+ +]+]+
Q|+ | =+ +

2403NA WNUD3LAO)

12uInSUDS P2IUPI2D-0110f1LL “IDYD

DIpIONAD DUDIJUIL)

THERMOPHILIC PLANT COMMUNITIES IN NATURA 2000 SITE “LAKI NAD WOJKOWKA™...

vinsi1y S1gpif

Wnaon.12]0 wWnljjy

11

Dso1GDIS DaANDIUD])

Pobrane z czasopisma Annales C - Biologia http://biologia.annales.umcs.pl

Data: 20/02/2026 18:32:00




Pobrane z czasopisma Annales C - Biologia http://biologia.annales.umcs.pl

Data: 20/02/2026 18:32:00

MARIA ZIAJA, TOMASZ WOJCIK

72

UuoAzZIpQ — O ‘eymofop — A\ AeooT :uoneueidxy

“+/C1 vorodnl
S0 4/ D2JUP313 03VP1]0S ‘T/11 “+/6 Wnunxvur wnpas “+// (q) snisand sngnyf ‘+// (q) 1nqo. snouong) “+/g (q) L21sv44d snilg “+/71 vioaL v]j1IUIOT
/71 PULLSUD DIJIUDIO] ‘+/6 ‘+/8 DEDLJAXDS Dijouldull ] ‘+/f ‘+/ SISUDALD STUOU() “+/G SNGID SN0 ‘+/0] vulndn] 03vo1paN “+/9 “+/G WNIILDYIDD
WNUI ‘171 SNS042gny SN ‘+/1] DIIDA2PAY DUOYIIIL) ‘+/€ DULIA DJIYdOLT] ‘+/T] ‘1/8 dSUdAID WNJaSINDi] 4/Q Sap10j]ap SNyYJuUvi(] ‘+/1| DAqD]S
1N ‘+/L snqAur wniioyds1) ‘+/g1 ‘1/S solodida sysosSvwwip) 1/ Pipaul DZIAG ‘+/T] SLDSNA DISIUALLY ‘+/1] 2[pauld winijjy IO “+/L ‘+/T
(q) puruvd vsoy “+/z (q) vsouids snunid “+// ‘+/z (q) a43ma wn.psndry +// vavdoina snuwduonyg ‘1/7 ‘+/1 (q) vudSouow sn3avi.1) 1/ ‘+/7 (q)
2UINSUDS SNULO0D) ‘+// (Q) WNIAD SNSDAD)) :D2JIUNIJ-OUUDYY TV “+/6 Suvida.d pjjjuajod ‘¢/g| S1SuaIn.id ponisa,] :0ajaayIpudy.Liy-01uijop "1OUYD
“H/01 wnignp wnijofii] ‘+/8 Suuaiq sidai) vivI2YIDUYLIY "QUD) ‘+/6 PIPIID) 03DINPIP 12UIMSUDS D2IIUD.L2D)-01]0f1LL TIYD) :$31d3ds dperodg

ALl + + T + - 1 : : : : : : sdupavuinyd po1U0.19/
I : : + + - : : : : : : : sypu1dLfJo snjojaN
ALl + + : + + - . . . : : : : vAOLfipun.43 D121/
m | - + + + || + ' ' + ) ' ) SIsuaaAD DYJUIN
B : : : : ol |+ : : : : + + AOIS]2IXD STUIXD.A]
I + |m| + | o+ + panpSLa 05DpI]og
mrl 1 : : + + |1 + 1 SISUDAUD SNINAJOAUOD)
ALl + + . + + 1 : : + + wniv.oftod wnoriadAyy
- I + I + + a43s2dwnd wnijofiiy
- A I n I + I I DALDS 03DIIPI
1 + Al + + I 1 + 24n3Ina wniydg
- : : : : R + + 1 + sapro13apnd snudy |
- Al o+ + + I + + Dsoul0d np3Ajoq
I + A I I I I + I + sowayjuvAjod snpnounuvy
- A [ [ [4 [4 ! [4 ! AoujUL DGLOSINSUDS

PYO




73

THERMOPHILIC PLANT COMMUNITIES IN NATURA 2000 SITE “LAKI NAD WOJKOWKA™...

111 + + [4 + I DSOIGDIS D2NDIUD))
Al + + + + + + Dipaus 03vIuv]
A + I + I + 1 + 1 1 sp1SS1DdAD vigLoydng
D2JIUOLG-091IS9,] “IDYD
I + + I + + nuynpq wniov.L21[
A I C I + I I C I € DID]191}404 DIAIDS
A € v 7 1 1 € 4 4 7 asuaap wniddumwja
2DIVISIPA DIDIIINISIY *OYD
LT e 53 LT €T 6¢ 9¢ € (44 soroads jo zequinN
001 06 001 001 001 001 001 001 001 (%) 10Ke[ qIoy JO 19A0D)
- - - S - S S 01 Sl q (%) 1o4e] qniys Jo 140D
001 001 001 001 001 001 001 001 001 (cur) eoxe gAY
(O8] (98]
r _W & X = r & s % ﬂ (‘1's®) wopmny
a -3 W v ) N NS @ ) NG w .
=) N [
= > e}
5 01 0z 01 01 01 S 0C S 0¢ (o) uoneuroUy
<
EN as as S S as MS S S 10adse adoyg
1! 4! 4! 4! 1! 4! 4! 1! 4!
90 90 90 90 90 90 90 90 90 (10K “uowr ‘Kep) areq
144 144 144 144 144 144 144 144 14
0] O O 0) 0] O (0] 0) o Aeso]
91 ST €T 1T (44 0¢ LT 9T 6C Ou A[Y
0l 6 8 L 9 S 14 C I IoquNU 9AISIOINS

Pobrane z czasopisma Annales C - Biologia http://biologia.annales.umcs.pl

Data: 20/02/2026 18:32:00

DID]JI013.42A DIAJDS-2SUALD wnildwmwpppy s Aunwwo)) g o[qel,




Pobrane z czasopisma Annales C - Biologia http://biologia.annales.umcs.pl

Data: 20/02/2026 18:32:00

MARIA ZIAJA, TOMASZ WOJCIK

74

pajounIg-oumvyyy ‘(DY)

I + + + + DID]022UD] OIVIUD]J
0L + + + + + suvyda. vjjyuI04
0L + + + + + p2op{ Pa.NDIUI))
101 + + + + + sisuaiv.d snadypy
11 + + + + + + DIV DIOLA
Al ¢ I C € 4 I + I DAqnL DINJSI
D120V UIY LI -01UIO P "IDUD

I + + + + DJ0IDI SNOND(
I + 7 + I SMIDINOIUIOD SNJOT
Al + + T + + + + UDIINA WNUDYIUDIND T
Al + + - + + + + SISUDALD DYNDUY
A i + I + + + + + + wnijofajjiut vy
A + + + + + + + + + DID.L2WO]S SO
A I + I + I + I + o3njjou uniypo
A [4 [4 € € € ! € € € € Snivjo wnLyipusy.Liy
DIDI2LYIPUIYLLY QYD

I + n + + a24p3na wnipodoui])
I + + + + vivo[nf 03VoIPIN
Al + + + + + + [ DLDA DJJIUOLOT)
A + + + + I + + I I + p14010dna vruowi3y
A + + I + I I + ! ! I wn.ioa winjiv
A I I + I I + I + I + 2403[Na wWNuv3Li()
12uINSUDS PIIIUNIID-01]0f11] 1DYD

I + + + vssa1duiod vog
I IS + I + WnaIv42]0 WNIJJY




75

uoAzIpQ — O :A11eooT ‘uoneuerdxy

“+/S “+/§ DIDAOPO DJOL] “+/Q DINSALY DIJLY ‘+/T 24382dwpd win1jofil] “+/Q SLDSINA U1 “+/f WNUIXDUL
wnpag ‘+/6 PIVAYIXDS v]jjpuldlg ‘+/6 vuindng 0SPIIPIPN “+/6 WNIADYIDD WNU1] ‘+/8 wnp.i0fidd wndtiadAf] ‘+/ ‘+/¢ DIS2A DDA “+/6 24D3INA
WNIYOF “+/(] 2SUDALD WNISAID) “+/O] SNGAUI Wniioyd1) “+// “+/9 av41vd Xa4n)) IO ‘+/7 (q) WnIAD SNsn.127) :D2JUNIJ-0UWDYY TIYD “+/8 Snpidsty

UOPOJUODT “+/Q] “+/[ SiSUaIDAd DINIS,] DJ2UIYIDUIYLLE-OIUIOIN TOUD “+/6 ‘+/p wnignp wnijofil] :vivjaiaypudyLiy "OyD :sa193ds dipesodg

I - . . + 1 : : + : S1D32.4 DPIJOSUO))
I + + + : (q) 215144d sn.dg
I : . . . : + + + : + AqV]3 DIDIINL)
10 . + + I + : sap1013aynd snuidy ]
I - . - . . 1 + 1 + SLI2A DINULLJ
01 + + + I + + sdupanunyd vo1U0.13,
I + + + + + + ’ a[paula wnijjy
101 + + T N + + SISUDALD STNAJOAUOD)
I + + I + + sowdyyuvdjod sninounuvyy
Al : I I + I I I + siputoyfo snjojioN
Al I + 4 ! & I + SISu2AD DYJUIN
A + + + I + I ! ! ! pipaut zLg

PYPO
I + + + (q) apsaduvo 120y
I - . + . : + : . : + (q) vaurn3uns snu.10)
I : . : : : + + + I : (q) pud3ouow sn3aviv.10)
I . : . : : : z I + I (q) psourds snun.ig
111 : : ‘ ‘ : I I I + I (q) puguvd> Doy

THERMOPHILIC PLANT COMMUNITIES IN NATURA 2000 SITE “LAKI NAD WOJKOWKA™...

Pobrane z czasopisma Annales C - Biologia http://biologia.annales.umcs.pl

Data: 20/02/2026 18:32:00



Pobrane z czasopisma Annales C - Biologia http://biologia.annales.umcs.pl

Data: 20/02/2026 18:32:00

MARIA ZIAJA, TOMASZ WOJCIK

76

111 I + + + + 1 + + pssaLduioo voq
Al | + | + I + |+ + I I I I I vipouL 03VIUD]J
AL | + + + 1 z I + I I I I spIssipda viqioydnyg
A 14 (4 (4 I (4 (4 [4 € € I (4 + € € 1 DSOIGDOS DMDIUIT)
D212UOLT-0911SD,] "IDUD
Al ! + € ! I + ! ! [4 ! DIv|[1913.424 DIAIDS
Al + + + 1 I 4 4 z 4 4 € asuzav wniddumwjapy
2DIVISIDA DIDIINISI,] *OYD
LT 93 9¢ | 6C 93 | o6l 6C | C¢ 0¢ € | LT | 6C € | LT sa10ads Jo ToquinN
00T | 00T | 0O | 0O | 0OL | 0OL | 0OL | O0OL | 0OL | 00Ol | 0OL | SL | 0Ol | 00l | 06 (%) 104e] qi0y Jo 19A0D)
00T | 00T | 00T | 00O | 0O | 00T | 0OL | 0OL | 0OT | 00T | 0OL | 00T | 00l | 00T | 0O () eaIe 9AdY
10V | LOV | LOV | LSE | 0SE | 98T | 88C | T8C | C8C | 10€ | 96T | IvE | €1€ | 88T | €6C (‘T'se) wopmnyy
s
M Sv 193 33 01 0C | 0¢ | O¢ 01 0l 0T Sl S 01l 0c | ol (o) uonRUI[OUY
1=
=
< MS | MS | MS S das S S a8 | dS | 4S8 | MS | dS S S AN 1adse adojg
4! Cl 4! 4! Cl 4! 4! Cl 4! 4! 4! Cl 4! 4! Cl (1eak “yyuow Kep)
LO LO | LO | 90 90 | 90 | 90 90 | 90 LO LO 90 | 90 90 90 e
80 80 80 | vC | ¥C 81 81 81 81 80 80 v 81 81 81
d d d 0) O M M M M M M O M M M Aipeooy
LE ¢ | 9¢ 144 S¢ | Ol ! L 8 [43 143 I¢ 4! 6 €l OU AJ[Y
S1 4! €l 4! IT 0l 6 8 L 9 S % € 4 ! Iequunt 9AIS00NG

DSOIGVOS P2UNDIUDY) THTM KJTUNTIWOY) “€ J[qe],




77

THERMOPHILIC PLANT COMMUNITIES IN NATURA 2000 SITE “LAKI NAD WOJKOWKA™...

I + + asuan.id wnajyg
11 + 1 sisuan.id snidyy
II ! I snpidsty uopojuoay
I + + DID]02oUD] O3VIUD]J
I I I p2op{ P2.UNDIU))
Al I DAGNL DONISD,]
1212121 UY LI -01UIOPY "IDUD

11T + UDIINA WNUWDYIUDINDT
111 + + z SMIPINIIUL0D SNJOT
Al + + + + + + + vID.12UWO]3 S11AoD(
Al + + + + + + + D1ODD SNIND(]
Al + + + I + + + + + SISUDALD DYNDUY]
Al + ! I C + + I I + o3njjow wnivo
A + I ! ! + + + ! I wnjofojjiut vaj[IYoy
A € € ¥ 1% 1% C z z SN2 WNAIYIDUDYALY
DYDI2IIYIDUIYLLY QYD

11 WnIpaw wnajofii
11 + + a4p3na winipodoui])
I + ¥ I Iv2IDf 03P
Al + + + DLIDA D]]1U0.10))
Al I + + Wn424 Wn1po
Al I + I p1L010dnad PILOWILTY
Al 4 I 2403[na wWnuv3Li()
12UMSUNS PaJIIUNI2D-01]0f1L] “IDYD

1 _ _ + _ I _ WNaID.12]0 WNIJ]p

Pobrane z czasopisma Annales C - Biologia http://biologia.annales.umcs.pl

Data: 20/02/2026 18:32:00




Pobrane z czasopisma Annales C - Biologia http://biologia.annales.umcs.pl

Data: 20/02/2026 18:32:00

MARIA ZIAJA, TOMASZ WOJCIK

78

Arudozy — 3 WONAZIPO — O “BMoNlop — M A[e00T ‘uopeuerdxy

“1/L pIp40pO )OI “+/[ DAOHipup.A3 DId14

HTT VY “+/L SCpanupyd pI1U0I2L ‘+/O] “+/9 WNASIU WNISDGLI “+/€] “+/L “+/€ a435adund wnijofil] Y| SD3INA 2ud[i§ ‘+/1 pavqoov! 0122uag
‘4 240D WNpag ‘+/¢ douiu pqioSISuns ‘+/8 (q) snisavd snqmy ‘+/¢1 (q) 421504Ld SNl /1] Sti2A VLI “+/9 ‘T/€ U7 D124 DJJIIUIO] “+/7]
SMINAJOAUOD WNUOSAJOG “+/8 ‘+/[ PAUDS DIOVUPSD “1/1] SISUSAID SIUOUO) “+/€] ‘T/TT SISUDAID DYIUDP ‘+/[ SNQID SO “+/G DAIDS 03DIIPI
/8 punndn] 03pIIPAP ‘+/€1 ‘1)1 WNIRIDYIDD WNUIT 4/ “+/C WNIIISSIP WNIUDAIL) ‘44| dULIDAD wnipn) ‘7/G1 “+/] DISaA DLV “+/Q “+/[
“+/9 Djnsa v1q.ioydng ‘v/[ ‘+/9 suadad SNUALT “+/ “+/] aDSMA WNIYIT “+/f] DLDULID SNYIUDI ‘+/4] “+/E] PAgD]3 DID1oNL) 1/ SIS0 DP1]OSUO)
“H/TT H/8 dSUDALD WNISATD) “+/GT SIPIOYIUDID SNNPADY) “+] ‘+/€] ‘+/L S0[031dd S11SOLZDWDIDY) “+/9 SIULIDUT SNULOLG “+/6 “+/] ‘+/9 SLIDSINA DISIULLY
210Y0 “4+/S1 (q) purund nsoy ‘1/¢ (q) vudSouowr sn3avin.i) ‘+/¢ (q) PaUMSUDS SNULOD) DJIUNAJ-OUMDYY “TDUD “+/€T ‘“+/T1 “+/f PIIVLD DIdIL “+/€
asua1n.4d wnijofiiL ‘+/ST “+/€1 “+/01 Suvidaa vjyua10d ‘1 /41 S1DIALLY DO ‘+/6 SISUdINAA DINISI “+/GT DLAY Xo4D)) :DJ2LYIDUIYLLY-OIUIJOA “TIYD

LT “A/11 Suadas wmnijofiag ‘1/71 “+/11 sisuappad uo3odo3v.ay ‘+/71 “+/11 ‘+/01 Swuuaiq sidai)) :vivaiaypudy.Liy *Qy) s9133ds drpeaodg

10 + + + + SISUDAUD STINAJOAUO))
I + + + ppo1ds Xa.iv))
I + + p3v.fixvs vjjpurduilg
I + + + WNIpAopo WNYIUDXOYJUY
1| + + 1 + SngAjur wni1oy1)
I + + + L + wnyp.0f1ad wno1iadAgy
11 + + + a[paula wnljjy
III + I I + I syputdYffo sniojiopy
11 + I + + 1 + vIpout vz1ig
0L + + + psouod njp34joq
Al + + + + + + 1 z sowayjuvAjod snpnoununy
Al I 4 + I I 4 sopror3ajnd snuidy |

SPPO



http://www.tcpdf.org

