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Abstract. A total of 37 lichen species were identified during the first lichenological research conducted in 2014 on the Folusz hill, 
including 28 taxa of epiphytes, 10 epixylic lichens and 4 common species of epigeic lichens. Historical sources contain only data on 
the occurrence of 13 taxa of epigeic lichens. In total, the list of lichens occurring in this area includes 48 species. No characteristic 
species of xerothermic grasslands were recorded at present or in the past.
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1. Introduction

Lichens occurring on xerothermic grasslands in Poland are 
significantly threatened. Epigeic xerothermic lichens oc-
curring in the lowlands and uplands in Southern Poland 
are particularly endangered with extinction. Risk factors 
include mainly the exploitation of rock material and af-
forestation of grasslands (Cieśliński & Czyżewska 1992).

Lichens occurring on xerothermic grasslands in Poland 
have been the subject of many studies; Southern Poland 
is the best explored part of Poland in this respect. In the 
northern part of Poland, xerothermic vegetation covers 
only a small area, and the largest concentration of this type 
of habitats is located in the area of the Lower Oder River, 
the Warta River and the Vistula River (Ceynowa-Giełdon 
1994).

The occurrence of xerothermic lichens in Poland was 
described by many authors, e.g.: Ceynowa-Giełdon (1994, 
2001), Ceynowa-Giełdon & Glazik (1994), Cieśliński 
(1979, 1981), Glanc (1964), Wieczorek & Schiefelbein 
(2014), and outside the borders of Poland by i.a. Otte and 
Ratzel (2004).

One of the most interesting sites of xerothermic vegeta-
tion in lowland Poland is a dune hill located in the vicinity 
of the Folusz village near the town of Szubin, due to its 
location among the extensive meadows instead in river val-
leys. Vegetation of this area represents a cold Stipa steppe 
(Kunz et al. 2014). 

Vegetation of the Folusz hill has been frequently stud-
ied, and data on this subject can be found in papers by 
Banaszak et al. (2004), Ceynowa (1968), Krasicka-Kor-
czyńska (2004), Wilkoń-Michalska & Bohr (1960), in 
recent studies by Kunz et al. (2013), Kunz et al. (2014), 
Nienartowicz et al. (2014) and in unpublished materials of 
Wilkoń-Michalska.

The available information on the lichen biota from this 
area is very scanty, including both published and unpub-
lished data. Only Ceynowa (1968) reports on a few common 
epigeic lichen species from the area of Folusz found in the 
course of her phytosociological studies. Another source of 
historical data on the occurrence of lichens are unpublished 
data coming from the notes made by Wilkoń-Michalska 
in 1956, 1959 and 1964. Lichenological data provided by 
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Nienartowicz et al. (2014) are consistent with those includ-
ed in this paper.

The aim of this study was to collect data on the occur-
rence of lichens on the Folusz hill and to create the first 
list of species from this area, including historical data, both 
published and unpublished. This work focused on the oc-
currence of lichens on all available substrates, in particular 
epigeic species valuable for xerothermic grasslands.

2. The study area

The Folusz dune hill is situated at a distance of ca. 4 km 
from Szubin (the western part of the Kujawy-Pomerania 
province) in north-western Poland. A detailed description 
of the study area as well as a map of its location and land 
cover were presented in several previous studies (i.a. Kunz 
et al. 2013; Kunz et al. 2014; Nienartowicz et al. 2014: this 
issue of Ecological Questions). The Folusz hill is a sandy 
dune located in the middle of peat-bog meadows from the 
Molinietalia order in the Noteć ice-marginal valley (Ko-
rczyńska-Krasicka & Rutkowski 2005). The wedge-shape 
dune with a length of 300 m and a width of 100 m covers 
ca. 3 ha (Wilkoń-Michalska & Bohr 1960). As reported by 
Kunz et al. (2013), sand was extracted from the dune until 
the mid-1950s, and a  road was dug through the highest 
part of the dune. Grasslands overgrown with Calamagros-
tis epigejos, Bromus inermis and Brachypodium pinnatum 
have been preserved between the trees on the Folusz hill, 
including steppe plant species. According to the aforemen-
tioned authors, rare, threatened and protected plant species 
still occur in the study area despite strong human impact.

3. Methods

Lichens were studied on the hill in Folusz at 12 sites on the 
16th September, 2014. They were examined on all avail-
able substrates – the bark of trees, wood and sandy soil. 
Some of the species were identified in the field, other spec-
imens were collected for further analysis in a  laboratory. 
The collected material was deposited in the NCU herbari-
um in Toruń (TRN). Species protected by law (Regulation 
2014) were not collected.

Several identification keys were used during the tax-
onomic verification, including in particular the study by 
Smith et al. (2009). 

To compile a list of lichen species from the Folusz area, 
both published (Ceynowa 1968) and unpublished data were 
used. The latter data were extracted from the notes made 
by Professor Jadwiga Wilkoń-Michalska in 1956, 1959 and 
1964. Names of lichen species were written down in the 
course of making the relevés. It was not possible to find 
the lichenological herbarium material from the previous re-

search, and therefore data from unpublished and published 
sources could not be taxonomically verified. Some of the 
species were identified in a broader taxonomic approach 
(s.l.). Specimens from the genus Lepraria were classified 
as Lepraria sp. 

The nomenclature of species follows mainly Diederich 
et al. (2014), except for taxa from the family of Teloschis-
taceae Zahlbr. (Arup et al. 2013) and the following spe-
cies: Lecanora conizaeoides (Index Fungorum 2014) and 
Melanelixia glabratula (Arup & Sandler Berlin 2011). The 
conservation status of species follows the Regulation from 
2014, and threatened species categories in Poland are ac-
cepted after Cieśliński et al. (2006). 

The following abbreviations were used on the list of 
lichen species: (1…12) – number of sites, Protected by 
law (Regulation 2014): § – partially protected species; Red 
List Categories: VU – Vulnerable, NT – Near Threatened, 
DD – Data Deficient (Cieśliński et al. 2006).

4. Results

A total of 48 lichen species were identified in the area 
of Folusz, including 37 species in the course of inventory 
conducted in 2014 (Fig. 1). Four lichen species are listed 
on the Red List of endangered lichens in Poland (Cieśliński 
et al. 2006). These species are included in the three threat 
categories: VU – Peltigera canina (reported only in histor-
ical unpublished materials) and Ramalina pollinaria, NT 
– Evernia prunastri and DD – Lecanora persimilis. Only 
two partially protected species (pursuant to the currently 
valid Regulation dated 2014) have been so far identified 
in the study area, i.e. Cladonia arbuscula (historical data) 
and Ramalina pollinaria. 

Epiphytic lichens (28 taxa) dominated among the cur-
rently identified species; they occur on the following pho-
rophytes: Acer platanoides, Betula pendula, Populus trem-
ula, Pinus sylvestris, Padus serotina and Quercus robur. 
According to Nienartowicz et al. (2014), based on the data 
described in this study, the bark of more than 100 years 
old oak trees and birch trees (10–15 species, respectively) 
was most abundantly colonized by lichens. Hypocenomyce 
scalaris was the most frequent epiphytic lichen, found on 
11 out of the 12 analysed sites. Thalli of this species were 
found on wood and on most examined phorophytes. Lep-
raria sp. also occurred in large numbers – at 9 sites. Note-
worthy is the abundant occurrence of nitrophilous and co-
niophilous species – Xanthoria parietina (9 sites), Physcia 
tenella (8) and Polycauliona polycarpa (6). No data were 
found in the historical materials on the occurrence of epi-
phytic lichens in Folusz. 

At present, also the occurrence of lichens growing on 
the wood was analysed. Ten epixylic lichen species were 
identified, including four species growing only on wood: 
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Cladonia digitata, C. macilenta, Placynthiella dasaea, 
Trapeliopsis flexuosa. Similarly to the group of epiphytes, 
also epixylic lichens were not reported in the historical 
material related to Folusz.

Only four epigeic lichen species were currently iden-
tified in the study area: Cladonia cornuta, C. fimbriata C. 
furcata, and Trapeliopsis granulosa. These species were 
found mainly at site no. 10 (N52 58.672 E17 42.440), 
growing in the sun on sandy soil. As it appears from the 
historical, both published and unpublished data, 13 lichen 
taxa grew on the soil at the site in Folusz. In addition to 
the species from the genus Cladonia, also two taxa from 
the genus Peltigera were found.

The list of sites plotted in Figure 1:
1 	 – compact canopy of Quercus robur with Betula pen-

dula (N52 58.730 E17 42.392)
2 	 – compact canopy of Quercus robur with Betula pen-

dula (N52 58.731 E17 42.329)
3 	 – compact canopy of Quercus robur with Betula pen-

dula (N52 58.731 E17 42.246)
4 	 – pine plantation (N52 58.724 E17 42.204)
5 	 – compact canopy of Quercus robur with Betula pen-

dula (N52 58.719 E17 42.137)
6 	 – pine plantation (N52 58.706 E17 42.192)
7 	 – pine plantation (N52 58.701 E17 42.249)
8 	 – pine plantation (N52 58.696 E17 42.290)
9 	 – pine plantation (N52 58.682 E17 42.366)
10 	– bare sand (N52 58.672 E17 42.440)
11 	– pine plantation (N52 58.718 E17 42.445)
12	 – birch plantation (N52 58.719 E17 42.386)

List of species:
1.	 Athallia holocarpa (Hoffm.) Arup, Frödén & Søchting 

s.l. [syn. Caloplaca holocarpa (Hoffm.) A. E. Wade] – 
2 localities (1, 2); on the bark of Populus tremula. 

2.	 Buellia punctata (Hoffm.) A. Massal. – 5 localities (1, 
5–8); on the bark of Populus tremula and Quercus ro-
bur, on the wood.

3.	 Candelaria pacifica M. Westb. & Arup – 3 localities (1, 
6, 12); on the bark of Betula pendula, Padus serotina 
and Quercus robur. 

4.	 Candelariella efflorescens R. C. Harris & W. R. Buck– 
1 locality (1); on the bark of Quercus robur.

5.	 Cladonia arbuscula (Wallr.) Flot. [on the soil, as Cla-
donia sylvestris (Wilkoń-Michalska1964), unpublished 
data]; §.

6.	 Cladonia chlorophaea (Sommerf.) Spreng. [on the soil, 
(Ceynowa 1968)].

7.	 Cladonia coniocraea (Flörke) Spreng. – 3 localities (2, 
6, 12); on the bark of Betula pendula and on the wood.

8.	 Cladonia cornuta (L.) Hoffm. – 1 locality (10); on the 
soil [and acc. Ceynowa 1968).

9.	 Cladonia digitata (L.) Hoffm. – 1 locality (6); on the 
wood.

10.	Cladonia fimbriata (L.) Fr. – 1 locality (10); on the soil; 
[and acc. (Wilkoń- Michalska1956) unpublished data]. 

11.	Cladonia floerkeana (Fr.) Flörke [on the soil, 
(Wilkoń-Michalska1964) unpublished data]. 

12.	Cladonia foliacea (Huds.) Willd. [on the soil, as Cla-
donia foliacea var. alcicornis (Wilkoń-Michalska1956, 
1964), unpublished data and Ceynowa (1968)]. 

13.	Cladonia furcata (Huds.) Schrad. subsp. furcata – 1 lo-
cality (10); on the soil, [and acc. (Ceynowa 1968)].

14.	Cladonia glauca Flörke [on the soil, (Wilkoń-Michal-
ska1956) unpublished data].

15.	Cladonia gracilis (L.) Willd. [on the soil, 
(Wilkoń-Michalska1964) unpublished data]. 

16.	Cladonia macilenta Hoffm. – 2 localities (6, 8); on the 
wood.

17.	Cladonia pyxidata (L.) Hoffm. s.l. [on the soil, 
(Wilkoń-Michalska1964) unpublished data.

Figure 1.	 Distribution of sites in Folusz (explanations of the numbers included in the text); 1 – border of studies; 2- road; 3 – No. of 
sites
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18.	Cladonia sp. [on the soil, (Wilkoń-Michalska1959) un-
published data]. 

19.	Cladonia verticillata (Hoffm.) Schaer. [on the soil, 
(Wilkoń-Michalska 1964) unpublished data]. 

20.	Evernia prunastri (L.) Ach. – 3 localities (1, 2, 10); on 
the bark of Betula pendula, Padus serotina and Quer-
cus robur; NT.

21.	Hypocenomyce scalaris (Ach.) M. Choisy – 11 locali-
ties (1–8, 10–12); on the bark of Acer platanoides, Bet-
ula pendula, Pinus sylvestris and Quercus robur, and 
on the wood.

22.	Hypogymnia physodes (L.) Nyl. – 4 localities (2, 4, 10, 
12); on the bark of Betula pendula, Pinus sylvestris and 
Quercus robur.

23.	Lecanora conizaeoides Nyl. ex Cromb – 5 localities 
(4–6, 9, 10); on the bark of Pinus sylvestris.

24.	Lecanora carpinea (L.) Vain. – 2 localities (2, 5); on 
the bark of Quercus robur.

25.	Lecanora chlarotera Nyl. – 3 localities (2, 3, 7); on the 
bark of Betula pendula, Populus tremula and Quercus 
robur.

26.	Lecanora dispersa (Pers.) Sommerf. – 3 localities (2, 
3, 5); on the bark of Quercus robur.

27.	Lecanora hagenii (Ach.) Ach. – 2 localities (2, 3); on 
the bark of Betula pendula, Populus tremula and Quer-
cus robur.

28.	Lecanora persimilis (Th. Fr.) Nyl. – 1 locality (2); on 
the bark of Populus tremula and Quercus robur; DD.

29.	Lecidella elaeochroma (Ach.) M. Choisy – 1 locality 
(3); on the bark of Populus tremula.

30.	Lepraria sp. – 9 localities (1–6, 10–12); on the bark of 
Betula pendula, Pinus sylvestris and on the wood.

31.	Melanelixia glabratula (Lamy) Sandler & Arup [syn. 
M. fuliginosa (Fr. ex Duby) O. Blancoet all. subsp. gla-
bratula (Lamy) J. R. Laundon] – 1 locality (7); on the 
bark of Quercus robur.

32.	Melanohalea exasperatula (Nyl.) O. Blancoet all. – 
1 locality (10); on the bark of Betula pendula.

33.	Parmelia sulcata Taylor – 6 localities (1, 2, 5, 10–12); 
on the bark of Acer platanoides, Betula pendula, Pop-
ulus tremula, Padus serotina and Quercus robur.

34.	Peltigera canina (L.) Willd. [on the soil, (Wilkoń-Michal-
ska1959) unpublished data]; VU.

35.	Peltigera rufescens (Weiss) Humb. [on the soil, 
(Wilkoń-Michalska1959) unpublished data].

36.	Phaeophyscia orbicularis (Neck.) Moberg – 3 localities 
(2, 3, 7); on the bark of Populus tremula and Quercus 
robur.

37.	Phlyctis argena (Spreng.) Flot. – 1 locality (4); on the 
bark of Acer platanoides.

38.	Physcia adscendens H. Olivier – 2 localities (3, 5); on 
the bark of Populus tremula and Pinus sylvestris.

39.	Physcia tenella (Scop.) DC. – 8 localities (1–3, 5–7, 10, 
11); on the bark of Acer platanoides, Betula pendula, 
Padus serotina and Quercus robur.

40.	Placynthiella dasaea (Stirt.) Tønsberg – 1 locality (10); 
on the wood.

41.	Placynthiella icmalea (Ach.) Coppins & P. James – 
3 localities (5, 6, 8); on the wood.

42.	Polycauliona candelaria (L.) Frödén, Arup & Søchting 
[syn. Xanthoria candelaria (L.) Th. Fr. ] – 2 localities 
(1, 10); on the bark of Acer platanoides and Betula 
pendula.

43.	Polycauliona polycarpa (Hoffm.) Frödén, Arup & 
Søchting [syn. Xanthoria polycarpa (Hoffm.) Rieber] 
– 6 localities (2, 4–6, 10, 11); on the bark of Acer pla-
tanoides, Betula pendula, Pinus sylvestris, Populus 
tremula, Padus serotina and Quercus robur.

44.	Ramalina pollinaria (Westr.) Ach. – 1 locality (11); on 
the bark of Quercus robur; §; VU.

45.	Scoliciosporum chlorococcum (Stenh.) Vězda – 6 lo-
calities (1–3, 10–12); on the bark of Acer platanoides, 
Betula pendula, Populus tremula, Padus serotina and 
Quercus robur.

46.	Trapeliopsis flexuosa (Fr.) Coppins & P. James – 2 lo-
calities (5, 8); on the wood.

47.	Trapeliopsis granulosa (Hoffm.) Lumbsch – 3 locali-
ties (5, 8, 10); on the soil and wood.

48.	Xanthoria parietina (L.) Th. Fr. – 9 localities (1–7, 11, 
12); on the bark of Acer platanoides, Betula pendula, 
Populus tremula, Padus serotina and Quercus robur.

5. Discussion and conclusions

According to Fałtynowicz (1992) and Ceynowa-Giełdon 
(1994), the following lichen species characteristic of xero-
thermic grasslands occur in Western Pomerania: Bacidia 
bagliettoana (A. Massal. & De Not.) Jatta, Cladonia fur-
cata subsp. subrangiformis (Sandst.) Abbayes, Cladonia 
symphycarpia (Flörke) Fr., Endocarpon pusillum Hedw., 
Fulgensia fulgens (Sw.) Elenkin, Placidium squamulosum 
(Ach.) Breuss, Psora decipiens (Hedw.) Hoffm., Toninia 
sedifolia (Scop.) Timdal.

Nevertheless, no characteristic lichen species of xero-
thermic grasslands were found on the Folusz hill, neither 
in the past or at present. Historical data refer only to the 
occurrence of epigeic lichens from the genus Cladonia and 
Peltigera. At present, also other ecological groups were 
analysed, including epiphytic and epixylic lichens.

Lack of data on the occurrence of epigeic species char-
acteristic of xerothermic grasslands probably results from 
the lack of lichenological studies in the previous research 
periods. Thus, it is possible that at the time when xero-
thermic grasslands were well-developed in the study area, 
species of epigeic xerothermic lichens occurred there too. 
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Epigeic lichen species withdraw because of the vegetation 
encroachment on the habitats, which results in changes in 
the light and trophic conditions.

Important factors affecting the changes in the habitat 
conditions in Folusz include sand exploitation in this area. 
In addition, as a consequence of pine cultivation, the veg-
etation cover in the study area has become uniform (Kunz 
et al. 2013). Such measures affect both epigeic lichens in 
xerothermic grasslands and at other sites, e.g. on the Za-
droże Dune near the city of Toruń (Adamska 2010; Nien-
artowicz et al. 2010). 

Noteworthy is the spread of epiphytic coniophilous 
and nitrophilous lichen species in Folusz (cf. Nienartowicz 
et al. 2014). This may prove the ongoing eutrophication 
process in the habitat, which affects the preservation of 
conditions for xerothermic lichen species. Similar habitat 
changes, such as overgrowing of grasslands, an increase in 
the trophic status, habitat fragmentation, which negatively 
affect the preservation of xerothermic grasslands, and con-
sequently the lichen biota, were also described by Wiec-
zorek and Schiefelbein (2014). 
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