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Abstract. This study examines the occurrence of epigeic lichens on study plots located within different types of habitat near the
Siemianowka retention reservoir in the Upper Narew Valley. The outcome of this research is a better understanding of epigeic
lichens and the problems associated with their distribution and conservation.

The investigation of the less common and hence more interesting taxa found within the study area was based on species com-
position analyses of lichens in different habitats, the degree of recognition in North Eastern Poland and their conservation status
as well as threats within the country. A total of 48 lichen species, mainly from the genus of Cladonia, were identified, which is
a typical number for these types of habitat. 19% of the species growing on soil are classified as threatened and some of them have
been recorded only within this study area. In total, 15 lichen species are under the strict or partial protection.
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1. Wstep

Dzialalnos¢ cztowieka umozliwia rozprzestrzenianie si¢
wielu gatunkom porostow, w tym rowniez naziemnym. Na
skarpach, poboczach drég, rowdw, obrzezach mtodnikéw
sosnowych znalazto swoje nisze duzo gatunkéw porostow
epigeicznych. Wtorne zbiorowiska pochodzenia antropo-
genicznego, jak murawy kserotermiczne i psammofilne czy
wrzosowiska, stanowig rowniez siedliska licznych gatunkow
naziemnych. Czasami pojawiajg si¢ efemerycznie i zanikaja
w miare¢ postgpu proceséw sukcesyjnych (Cieslinski 2003a).
Rowniez degeneracja zbiorowisk lesnych i nielesnych, po-
rzucanie pol uprawnych sprzyja i ulatwia rozprzestrzenia-
nie si¢ gatunkdéw naziemnych, gltéwnie z rodzaju chrobotki
Cladonia, ptucnice Cetraria i chrosciki Stereocaulon (Fat-
tynowicz 1997). Porosty naziemne, reprezentowane gtéwnie
przez liczne gatunki z rodzaju Cladonia, wystepuja w zbio-
rowiskach lesnych, w runie boréw chrobotkowych bedacych
formg suchych boréw sosnowych lub tez w roznych stadiach
sukcesyjnych boréow sosnowych na piaszczystych i ubogich
terenach porolnych. W zbiorowiskach le$nych, szczegodlnie

w uprawach sosny zwyczajnej, na oslonigtej glebie rozprze-
strzeniaja si¢ liczne gatunki humusolubne.

Zagadnieniem sukcesji wtérnej z duzym udziatem poro-
stow, zachodzacej na ubogich glebach, zajmowali si¢ Fal-
tynowicz (1980, 1986), Czyzewska (1992). Analizy udzialu
porostow naziemnych w procesie ksztattowania si¢ zbioro-
wiska lesnego na nieuzytkach porolnych dokonat Cieslinski
(1993).

Na siedliskach boru §wiezego zrgby zupelne sprzyjaja
roéznorodnos$ci gatunkowej naziemnych chrobotkéw, a mtode
drzewostany mozna uznac za ostoj¢ tych gatunkow w gospo-
darczych borach sosnowych (Stefanska-Krzaczek, Fattyno-
wicz 2013).

Najlepiej zachowane populacje naziemnych chrobotkoéw
znajduja si¢ w potnocnej Polsce, im bardziej na potudnie tym
ich stan jest gorszy. Taki trend charakteryzuje roéwniez bory
chrobotkowe (Wegrzyn 2012). Analize wystepowania poro-
stow, w tym rowniez epigeitow, w borach sosnowych potnoc-
no-wschodniej Polski przeprowadzita Kolanko (2013).

Gléwnym celem niniejszej pracy bylo przedstawienie
zrdéznicowania gatunkowego porostdw epigeicznych wyste-
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pujacych na glebie w roéznych typach siedlisk w okolicach
Zalewu Siemianowka w Dolinie Gornej Narwi.

2. Teren badan

Tereny otaczajace zbiornik Siemiandwka (52°55'34"N,
23°49'39"E) leza w Dolinie Goérnej Narwi na Podlasiu na
granicy Wysoczyzny Bialostockiej i Rowniny Bielskiej. Od
zachodu i1 poludniowego zachodu granicza z Puszcza Bia-
towieska. Wschodnia cz¢$¢ zbiornika przylega do granicy
panstwa z Bialorusia, potudniowo-wschodnia — do obszaru
Natura 2000 Puszcza Biatowieska, zachodnia — do obszaru
Natura 2000 Dolina Gornej Narwi, a kilka kilometrow na pot-
noc od granicy zbiornika zaczyna si¢ kolejny obszar Natura
2000 — Niecka Grodecko-Michalowska. Obszar ten zostat
zmieniony w zwigzku z budowg zalewu i catkowicie zostat
jej podporzadkowany. Zalew Siemiandwka powstat w latach
1977-1990 w wyniku spigtrzenia wody zapora ziemng zbu-
dowang w przewezeniu doliny w 367,38 kilometrze biegu
rzeki Narew w rejonie Luka i Rybaki. Po zamknigciu tamy
zbiornik napetniat si¢ 5 lat, a ostateczny poziom wody wyno-
szacy okoto 7 m zostal osiagniety w 1993 roku. Powierzch-
nia zlewni wynosi 1094 km?. Zbiornik znajduje si¢ na terenie
gmin Michalowo i Narewka — obszarze objetym projektem
,.Zielonych Phuc Polski”. Jest to trzeci co do wielkoS$ci sztucz-
ny zbiornik wodny na terenie Polski. Ma ponad 32 km?. Dtu-
go$¢ zalewu wynosi 13,5 km, szerokos$¢ od 0,8 km do 4,5
km. Zbiornik Siemianowka jest rozcztonkowany na basen
gtéwny (zachodni), o maksymalnych glebokosciach i basen
wschodni — plytki, okresowo zalewany. Linig graniczng oby-
dwu akwendw jest linia kolejowa (dwa tory: waski — polski
i szeroki — rosyjski) na wysokim sztucznym, umocnionym
nasypie kolejowym (linia kolejowa: Siedlce — Czeremcha —
Hajnéwka — Siemianoéwka — Ciséwka — Swistacz na Biato-
rusi). Linia brzegowa ma gleboko wcigtg na potnocy zatoke
w rejonie wsi Bachury, a w pozostatych czesciach jest ptytka,
zmienna, zalezna od pi¢trzenia (Gorniak 2006).

Tereny wokot zbiornika sg stabo zagospodarowane. Gleby
uzytkow zielonych, lasow, tak, uzytkoéw ornych sa niskiej
jakosci. Tereny potozone na pdéinoc i potudniowy zachod
od zbiornika charakteryzuje mozaikowy uklad roslinnosci;
obszary te sa zagospodarowane jako uzytki zielone (faki,
pastwiska), pola uprawne oraz r6znej wielkos$ci ptaty lasu na-
lezace w gtownej mierze do Panstwowego Gospodarstwa Le-
snego Lasy Panstwowe. Do potudniowo-wschodniej czesci
zbiornika przylegaja bory, lasy gradowe i olsy o naturalnym
charakterze, ktdre sg czg$cig Puszczy Biatowieskiej. Zabudo-
wa wsi oraz towarzyszace jej zbiorowiska ruderalne stanowig
minimalny odsetek powierzchni. W okolicach zbiornika Sie-
mianoéwka przeprowadzono wiele badan lichenologicznych,
np. Czyzewska (1992) wymienia bogate w naziemne poro-
sty ptaty muraw szczotlichowych Spergulo-Corynephoretum
w poblizu Juszkowego Grodu. Natomiast Cieslinski i Tobo-
lewski (1988) oraz Cieslinski (2003a) podajg 49 gatunkéw
porostéw naziemnych z pieciu stanowisk (mtodniki sosnowe
wokot wsi Bondary, Nowa Luka, Tarnopol, Mostki, Lozowe).

3. Material i metody pracy

Badania lichenologiczne przeprowadzono w 2011 roku na
terenach otaczajacych zbiornik Siemianéwka. Badaniami ob-
jeto tereny potozone w réznych warunkach siedliskowych, tj.
w zbiorowiskach boru sosnowego $wiezego Peucedano-Pine-
tum 1 boru sosnowego suchego Cladonio-Pinetum, murawach
szczotlichowych Spergulo-Corynophoretum, w mlodnikach
sosnowych i na ich pobrzezach, na poboczach drog i na nie-
uzytkach porolnych. Dla kazdego typu siedliska wybrano pigé
powierzchni i wykonano w obrebie kazdego po jednej probie.

W sumie zebrano dane z 30 powierzchni badawczych. Po-
wierzchnie badawcze miaty ksztalt prostokata o wymiarach
10x15 m (150 m?). Na powierzchniach notowano wszystkie
gatunki porostow wystepujace w runie. Nastepnie szacowa-
no pokrycie gatunkow z wykorzystaniem 7- stopniowej skali
ilosciowos$ci (Braun-Blamquet 1928), tzn. 5 — gatunek pokry-
wa 75,1-100% powierzchni, 4 — gatunek pokrywa 50,1-75%
powierzchni, 3 — gatunek pokrywa 25,1-50% powierzchni, 2
— gatunek pokrywa 10,1-25%, 1 — gatunek pokrywa 1,1-10%
powierzchni, + — gatunek pokrywa do 1% powierzchni, r —
pojedynczy okaz w probie.

Wykorzystujac chromatografi¢ cienkowarstwowa TLC,
weryfikowano oznaczenia gatunkéw  Cladonia chlorophaea,
C. fimbriata, C. novochlorophaea, C. pyxidata (Orange et al.
2003). Zastosowano facinskg nomenklature gatunkdéw poro-
stow wedlug Diederich i in. (2015) i wykazu Index Fungorum.

W celu poréwnania ogdlnego udziatu porostow dla kazdego
siedliska obliczono $rednig liczbg gatunkow dla 5 powierzchni
badawczych oraz $rednie pokrycie gatunkéw w poszczegolnych
zbiorowiskach z wykorzystaniem metody Tiixena i Ellenberga
(1937). Istnienie réznic pomiedzy liczbg gatunkéw na bada-
nych powierzchniach w réznych typach zbiorowisk sprawdzono
z wykorzystaniem testu Kruskala-Wallis’a, w oprogramowaniu
PAST (Hammer et al. 2001). Wyliczono odsetek porostow za-
grozonych i chronionych w réznych typach siedlisk w odniesie-
niu do catkowitej liczby porostow notowanych na stanowiskach
w danym typie siedliska na badanym terenie.

Czestos¢ wystepowania gatunkéw oszacowano na podsta-
wie pigciu wyrdznionych klas frekwencji: bardzo rzadkie —
1-2 powierzchnie, rzadkie — 3—6, do$¢ czeste — 7—12, czeste
— 13-20, pospolite > 20.

Zebrane okazy zostaly zdeponowane w ,,Zielniku Poro-
stow” Instytutu Biologii Uniwersytetu w Biatymstoku.

4. Wyniki

Na badanym terenie zanotowano 48 gatunkdw porostow ro-
snacych na glebie, z 7 rodzajow. Najliczniej reprezentowane ro-
dzaje to: Cladonia (33 gatunki), Cetraria i Stereocaulon (po 3).

Do rozpowszechnionych zbiorowisk roslinnych nalezaty
murawy psammofile z zespotu Spergulo-Corynephoretum.
Miejscem ich wystepowania byly siedliska wtorne: tereny
piaskowni, zregby, tereny odlesione. Charakteryzowaly si¢
one najbogatsza biota porostow liczacg 27 gatunkow. Wsrod
porostow dominowaly: Placynthiella uliginosa — gatunek ini-
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cjalny, Cetraria aculeata oraz Cladonia furcata, C. gracilis,
C. macilenta, C. phyllophora, C. verticillata. Do porostow
towarzyszacych nalezaty: Cladonia cornuta, C. rangiferina,
C. subulata, Trapeliopsis granulosa, Pycnothelia papillaria
i Stereocaulon condensatum (tab. 1).

Na badanym terenie mtodniki sosnowe i ich obrzeza stano-
wily podloze dla 27 gatunkéw porostéw. Masowo rosty: Cetra-
ria islandica, Cladonia arbuscula, C. cornuta, C. phyllophora,
C. crispata, C. furcata, C. subulata, C. fimbriata. Znaczny byt
udzial Placynthiela uliginosa, Trapeliopsis granulosa i Stere-
ocaulon incrustatum. Na obrzezach pojawialy si¢ Peltigera cani-
na, P. rufescens, P. horizontalis, Cetraria aculeata. W mtodych
nasadzeniach sosnowych stwierdzono obecno$¢ niewielkich
kep: Cladonia rangiferina, C. cilliata, C. portentosa, a takze C.
botrytes, C. pyxidata, C. macilenta i C. chlorophaea.

Porosty epigeiczne (23 gatunki) odnotowano rowniez na
terenie $§rodladowego boru sosnowego suchego Cladonio-Pi-
netum. Cechowato go liczne wystepowanie w runie porostow,
takich jak Cladonia furcata, C. phyllophora, C. squamosa, C.
arbuscula, C. crispata, C. ciliata, C. uncialis, C. portentosa,
C. cenotea, C. rei, C. verticillata, C. pyxidata, C. deformis, C.
chlorophaea i C. rangiferina.

Dobrym siedliskiem do rozwoju porostdéw naziemnych sa
pobocza szos, piaszczyste skarpy przydrozne. Stwierdzono
tam 20 taksonow porostow oraz gatunki z rodzaju Peltigera
(P. canina, P. horizontalis, P. praetextata), Cladonia (C. ar-
buscula, C. rangiferina) i Cetraria islandica. Na obrzezach
boréw sosnowych wzdtuz drog odnotowano plechy Cladonia
furcata i C. phyllophora.

Kolejnym siedliskiem do rozwoju porostow naziemnych (12
gatunkow) byly nieuzytki porolne. W tych miejscach optymal-
ne warunki rozwoju osiagaty Cladonia glauca, C. arbuscula, C.
furcata, C. squamosa, C. verticillata, C. cornuta, C. fimbriata.

Znaczny udziatl porostow naziemnych (12 gatunkow)
stwierdzono na terenie kontynentalnego boru sosnowego
$wiezego Peucedano-Pinetum. Z porostow wystepowaty tam
Cladonia uncialis, C. arbuscula, C. phyllophora, C. glauca,
C. gracilis, C. furcata, C. novochlorophaea, C. rangiferina.

Wykaz stanowisk badawczych:

1. Mlodniki sosnowe przy $rodlesnej drodze we wsi Nowa
Luka.

2. Bor sosnowy, migdzy Nowa Luka i Lewkowem Nowym,
okoto 2 km na NE od Lewkowa Nowego.

3. Mtodnik sosnowy, po zachodniej stronie drogi taczacej
Nowa Luke i Lewkowo, okoto 3 km na NW od Lewkowa
Nowego.

4. Bor sosnowy Peucedano-Pinetum, po obu stronach
drogi prowadzacej do wsi Stara Luka, odchodzacej od gtow-
nej szosy taczacej Nowa Luke i Lewkowo, okoto 1,5 km na
SE od wsi Nowa Luka.

5. Nieuzytki porolne, na skraju wsi Stara Luka.

6. Nieuzytki porolne lezace po obu stronach drogi wio-
dacej do wsi Lozowe od gtownej szosy Bondary-Lewkowo,
okoto 2 km na NE od wsi Lewkowo Nowe.

7. Mtodniki sosnowe, na skraju wsi Mostki, okoto 1,2 km
na NE od wsi Tarnopol.

8. Mtodniki sosnowe nad zalewem na wschod od wsi Stara
Luka

9. Bor sosnowy, przy skrzyzowaniu drogi do Tarnopola
z droga z Nowej Luki do Lewkowa.

10. Bér sosnowy, po zachodniej stronie drogi taczacej Tar-
nopol i wie$ Siemianowka, okoto 1,3 km na E od wsi Tarnopol.

11. Bér sosnowy Peucedano-Pinetum, przy drodze tacza-
cej Tarnopol z wsig Siemianéwka, okoto 2 km na SW od wsi
Siemianowka.

12. Teren otwarty, obnizajacy si¢ ku niecce, pobocze drogi
wiodacej do stacji kolejowej Siemiandéwka.

13. Bér sosnowy, przy drodze do stacji kolejowej Siemia-
nowka.

14. Bor sosnowy Peucedano-Pinetum, po prawej stronie
drogi taczacej Siemianowke z Olchowka, okoto 2 km na S od
wsi Siemianowka.

15. Pobocze drogi, teren otwarty, na poétnoc od wsi Rybaki,
w poblizu drogi do hotelu ,,Bondary”.

16. Murawy szczotlichowe, okoto 1 km na N od wsi
Rybaki.

17. Mtodnik sosnowy, okoto 1 km na NW na przed wsia
Rudnia.

18. Bor sosnowy Peucedano-Pinetum, za wsiag Babia
Gora, okoto 1 km na SE.

19. Murawy szczotlichowe, okolice Bondar, okoto 1 km
na SE od wsi.

20. Nieuzytki porolne, Mostki, okoto 1,5 km na ES od wsi.

21. Nieuzytki porolne, L.ozowe, okoto 1 km na WS od wsi.

22. Pobrzeza mlodnikéw sosnowych, murawy szczotli-
chowe, przed wsig Stobodka.

23. Okolice Narwi, gmina Narew, pobocze drogi Narew —
Juszkowy Gréd, okoto 2,5 km na NE od miejscowosci Narew.

24. Teren otwarty, skraj mtodnikéw sosnowych, murawy
szczotlichowe, Bagniuki.

25. Teren otwarty, murawy szczotlichowe, Bondary.

26. Pobocze drogi, droga migdzy Juszkowem Grodem
a Bondarami, okoto 1 km za Juszkowym Grodem na S.

27. Nieuzytki porolne, Tarnica Goérna, 1 km na WN od wsi.

28. Bér sosnowy, Rudnia, okoto 1 km na W od wsi.

29. Pobocze drogi, przed wsig Leonowicze, przy szosie do
Szymek z Juszkowego Grodu.

30. Bor sosnowy, potozony okoto 1 km na N od wsi Bachury.

Gatunkami rzadkimi, znanymi z pojedynczych lub nielicz-
nych stanowisk w péinocno-wschodniej Polsce, byty m.in.:
Cladonia scabriuscula, C. stellaris, Peltigera praetextata, P.
polydactylon, Pycnothelia papillaria, Stereocaulon incrusta-
tum, S. condensatum 1 S. tomentosum.

Srednia liczba gatunkéw porostow byta najwicksza na
powierzchniach muraw psammofilnych Spergulo-Coryno-
phoretum, a najmniejsza w borze sosnowym $wiezym Pe-
ucedano-Pinetum. Srednie procentowe pokrycie gatunkdéw
porostow naziemnych bylo najwyzsze na powierzchniach
srodladowego boru sosnowego suchego Cladonio-Pinetum,
za$ najnizsze w zbiorowisku Peucedano-Pinetum. Mimo
tych roznic zardwno liczba, jak i pokrycie porostow byty sto-
sunkowo duze (tab. 2).
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Tabela 1. Wykaz gatunkéw porostéw naziemnych stwierdzonych w réznych typach siedlisk

Table 1. List of epigeic lichen species found in different types of habitats

97

Siedlisko / Habitat
Caestost Pobocza Nieuzytki Miodniki
Lp. Gatur'lek wystepowania | ¢,0r04l0-  Peucedano Cladonio 6 . lyn sosnowe i ich
No Species The prevalence | Copype-  -Pinetum — -Pinetum Roaﬁ I;(;l;)owe pobrzeza
of frequency | prorerum . Pine thickets and
sides lands .
surrounding area
1. | Cetraria aculeata (Schreb.) Fr. | czesty + + + +
frequent
2. | Cetraria ericetorum Opiz rzadki +
rare
3. | Cetraria islandica (L.) Ach. dos$é czesty + + + +
fairly frequent
4. | Cladonia arbuscula (Wallr.) Flot. | pospolity + + + + + +
subsp. mitis (Sandst.) Ruoss common
5. | Cladonia botrytes (K. G. Hagen) | bardzo rzadki +
Willd. very rare
6. | Cladonia caespiticia (Pers.) bardzo rzadki +
Florke very rare
7. | Cladonia cariosa (Ach.) Spreng. | rzadki + +
rare
8. | Cladonia cenotea (Ach.) Schaer. | rzadki +
rare
9. | Cladonia chlorophaea (Som- czesty + + + + +
merf.) Spreng. frequent
10. | Cladonia ciliata Stirt. rzadki + +
rare
11. | Cladonia coccifera (L.) Willd. rzadki +
rare
12. | Cladonia coniocraea (Florke) rzadki +
Spreng., nom. cons. rare
13. | Cladonia cornuta (L.) Hoffm. dos$¢ czesty + + + +
fairly frequent
14. | Cladonia crispata (Ach.) Flot. rzadki + +
rare
15. | Cladonia deformis (L.) Hoffm. rzadki + +
rare
16. | Cladonia digitata (L.) Hoffm. rzadki +
rare
17. | Cladonia fimbriata (L.) Fr. dos¢ czesty + + +
fairly frequent
18. | Cladonia floerkeana (Fr.) Florke | rzadki +
rare
19. | Cladonia furcata (Huds.) pospolity + + + + + +
Schrad. subsp. furcata common
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Siedlisko / Habitat
Crestose Pobocza Nieuzytki Miodniki
Lp. Gatur.lek wystepowania | ¢,0.00/0-  Peucedano Cladonio dré orolyne sosnowe i ich
No Species The prevalence Coryne-  -Pinetum  -Pinetum Roa(gi I; L pobrzeza
allow
of frequency | pnoremum . Pine thickets and
sides lands .
surrounding area
20. | Cladonia glauca Florke dos¢ czesty + + +
fairly frequent
21. | Cladonia gracilis (L.) Willd. czesty + + + +
frequent
22. | Cladonia macilenta Hoffm. dos¢ czesty + + +
fairly frequent
23. | Cladonia novochlorophaea bardzo rzadki +
(Sipman) Brodo & Ahti very rare
24. | Cladonia ochrochlora Florke rzadki +
rare
25. | Cladonia phyllophora Hoffm. pospolity + + + + +
common
26. | Cladonia portentosa rzadki + + +
(Dufour) Coem. rare
27. | Cladonia pyxidata (L.) Hoffm. bardzo rzadki + +
very rare
28. | Cladonia ramulosa (With.) J. R. | bardzo rzadki +
Laundon very rare
29. | Cladonia rangiferina (L.) F. H. | pospolity + + + + +
Wigg. common
30. | Cladonia rangiformis Hoffm. bardzo rzadki +
very rare
31. | Cladonia rei Schaer. bardzo rzadki +
very rare
32. | Cladonia scabriuscula (Delise) | bardzo rzadki +
Nyl very rare
33. | Cladonia stellaris (Opiz) Pouzar | bardzo rzadki +
& Vézda very rare
34. | Cladonia squamosa Hoffm. rzadki + +
rare
35. | Cladonia subulata (L.) F. H. rzadki + + + +
Wigg. rare
36. | Cladonia uncialis (L.) F. H. czesty + + + +
Wigg. frequent
37. | Cladonia verticillata (Hoffm.) czesty + + + +
Schaer. frequent
38. | Peltigera canina (L.) Willd. bardzo rzadki + +
very rare
39. | Peltigera didactyla (With.) J. R. | bardzo rzadki + +
Laundon very rare
40. | Peltigera horizontalis (Huds.) bardzo rzadki + + +
Baumg. very rare
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Siedlisko / Habitat

Czestos¢ Pob Niewiviki Miodniki
Lp. Gatunek wystepowania | §,er0ulo-  Peucedano Cladonio (;r(;cza l(e):zlyne ' Sosnoweiich
No Species The prevalence Coryne-  -Pinetum  -Pinetum R ﬁ I; I pobrzeza
of frequency phoretum .oa OV pine thickets and
sides lands .
surrounding area
41. | Peltigera polydactylon (Neck.) bardzo rzadki +
Hoffm. very rare
42. | Peltigera praetextata (Som- bardzo rzadki + +
merf.) Zopf very rare
43. | Peltigera rufescens (Weiss) rzadki + + +
Humb. rare
44. | Placynthiella uliginosa (Schrad.) | dos$¢ czesty + + +
Coppins & P. James fairly frequent
45. | Pycnothelia papillaria (Ehrh.) bardzo rzadki +
Dufour very rare
46. | Stereocaulon condensatum bardzo rzadki +
Hoffm. very rare
47. | Stereocaulon incrustatum Florke | bardzo rzadki +
very rare
48. | Stereocaulon tomentosum Fr. bardzo rzadki
very rare
49. | Trapeliopsis granulosa (Hoffm.) | do$é¢ czesty + + +
Lumbsch fairly frequent
Tabela 2. Liczba gatunkow porostow naziemnych oraz ich pokrycie w rdznych typach siedlisk
Table 2. The number of species of epigeic lichens and their coverage in different types of habitats
Rodzaj siedliska Srednia Minimum Maksimum SD
The type of habitat Average Minimum Maximum
Liczba gatunkow / The number of species
Spergulo-Corynephorotem 17,40 10 23 4,67
Peucedano-Pinetum 8,80 8 12 1,79
Cladonia-Pinetum 14,40 11 17 2,19
P za mlodniko h
f)brzgz:l mlodni ow'sosnowyc 16,00 8 27 6.86
Pine thickets surrounding area
Pobocza drog / Road sides 15,20 9 20 4,65
Nieuzytki porolne / Fallow lands 8,40 3 12 4,09
Pokrycie [%] / Coverage [%]
Spergulo-Corynephorotem 23,00 10 39 10,84
Peucedano-Pinetum 10,40 8 14 2,30
Cladonio-Pinetum 28,80 19 54 14,25
Pobocza drog / Road sides 25,60 11 45 14,42
Nieuzytki porolne / Fallow lands 24,40 18 35 7,70
Pobrzeza mlodniko h
obrzeza mlodnikéw sosnowyc 17.00 10 7 6.89

Pine thickets surrounding area
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Rycina 1. Zakres zmiennosci liczby gatunkow porostow stwier-
dzonych na powierzchniach badawczych w zaleznos$ci od przy-
naleznoS$ci do rodzaju zbiorowiska (1 — Spergulo-Corynophore-
tum, 2 — Peucedano-Pinetum, 3 — Cladonio-Pinetum, 4 — mlodniki
sosnowe i ich pobrzeza, 5 — pobocza drog, 6 — nieuzytki porolne)
Figure 1. The range of variation of the number of lichen species
found on the research surfaces, depending on their belonging to the
type of habitat (1 — Spergulo-Corynophoretum, 2 — Peucedano-Pin-
etum, 3 — Cladonio-Pinetum, 4 — pine thickets and surrounding area,
5 —road sides, 6 — fallow lands)

Udzial porostow zagrozonych wygini¢ciem
i chronionych

Sposrod 48 gatunkow porostow zidentyfikowanych na ba-
danym terenie 9 gatunkéw umieszczonych jest na ,,Czerwo-
nej liscie porostow w Polsce” (Cieslinski et al. 2006), w tym
6 gatunkéw w kategorii wymierajacych — EN (Cladonia
caespiticia, C. stellaris, Peltigera horizontalis, Pycnothe-
lia papilaria, Stereocaulon incrustatum, S. tomentosum), 2
w kategorii narazonych — VU (Peltigera canina, Stereocau-
lon condensatum), 1 w kategorii niedostateczne dane — DD
(Peltigera polydactylon) oraz 7 gatunkéw umieszczonych na
,,Czerwonej liScie porostow zagrozonych w Polsce pdtnoc-
no-wschodniej” (Cieslinski 2003b), w tym 1 gatunek w ka-
tegorii na granicy wymarcia — CR (Pycnothelia papillaria),
3 w kategorii EN (Cladonia stellaris, Stereocaulon incru-
statum, S. tomentosum), 1 w kategorii VU (Peltigera poly-
dactylon), 1 w kategorii bliskie zagrozenia — NT (Cladonia
portentosa) i 1 w kategorii DD (Cladonia rei).

15 gatunkéw grzyboéw zlichenizowanych objetych jest
ochrong prawng (Rozporzadzenie 2014), z czego 5 ochro-
ng $cista (Cladonia stellaris, Peltigera horizontalis, P. pra-
etextata, Pycnothelia papillaria, Stereocaulon tomentosum)
1 10 ochrong czgsciowa (Cetraria ericetorum, C. islandica,
Cladonia arbuscula, C. ciliata, C. portentosa, C. rangiferina,
Peltigera canina, P. polydactylon, Stereocaulon condensa-
tum, S. incrustatum).

Najwigcej gatunkow objetych ochrong prawna stwierdzo-
no na pobrzezach mlodnikéw sosnowych, murawach psam-
mofilnych, poboczach drog i powierzchniach $rodladowego

boru sosnowego suchego Cladonio-Pinetum, za$ gatunkow
zagrozonych w réznych kategoriach na murawach psammo-
filnych i pobrzezach mlodnikow sosnowych (tab. 3).

5. Dyskusja

Puszcza Biatowieska i jej zachodnie przedpole posiada bar-
dzo bogata naziemng lichenobiote na tle catego obszaru Pod-
lasia. Cieslinski i Tobolewski (1988) oraz Cieslinski (2003a)
wymieniajg z tego terenu 62 gatunki porostow naziemnych,
w tym wiele rzadkich na nizu. Na pigciu stanowiskach w oko-
licy zbiornika Siemiandéwka podaja oni 49 gatunkéw porostow
naziemnych. W badaniach stwierdzono obecnos¢ 48 gatun-
kéw. Nie odnaleziono ponownie nastgpujacych gatunkow:
Cladonia foliacea (Huds.) Willd., C. symphycarpa auct., C.
turgida Hoffm., Diploschistes muscorum (Scop.) R. Sant.,
Peltigera malacea (Ach.) Funck, Placynthiella oligotropha
(J. R. Laundon) Coppins & P. James, Stereocaulon paschale
(L.) Hoffm. Natomiast na badanym terenie odszukano plechy
nowych gatunkow Cladonia novochlorophaea, C. stellaris,
Peltigera didactyla, P. horizontalis, Stereocaulon tomentosum.

Czyzewska (1992) wymienia 36 gatunkow porostow na-
ziemnych w Juszkowym Grodzie w zespole Spergulo-Cory-
nephoretum, w tym kilkanascie spotykanych sporadycznie.
Natomiast nie odszukano Cladonia floerkeana, C. foliacea,
C. pleurota (Florke) Schaer., C. rangiformis, C. scabriuscula,
Diploschistes muscorum, Placynthiella oligotropha, Stere-
ocaulon condenstatum, podawanych wczesniej przez Czy-
zewska. Mniejsza liczba odnotowanych gatunkow swiadczy¢
moze np. o postepujacej sukcesji. Wraz z sukcesja zasiedlane
przez porosty siedliska, jak murawy, pobrzeza miodnikow
sosnowych, ulegaja naturalnym przeksztalceniom, polega-
jacym na wycofywaniu si¢ gatunkow porostow (Cieslinski
2003a).

Najwicksze bogactwo gatunkowe porostow stwierdzono
na murawach psammofilnych z zespotu Spergulo-Coryne-
phoretum i na terenie mtodnikow sosnowych 1 ich pobrze-
zach. Potwierdza to wyniki innych prac (Faltynowicz 1980;
Wilkon-Michalska et al. 1998; Stefanska-Krzaczek 2012;
Stefanska-Krzaczek, Faltynowicz 2013) o wystgpowaniu
najwigkszej liczby gatunkdéw porostow naziemnych, w tym
chrobotkéw Cladonia, w drzewostanach mtodych. Sprzy-
ja temu wysokie natezenie §wiatta. Porosty, gldwnie z ro-
dzaju Cladonia jako gatunki swiatlolubne (Ellenberg et al.
1992), preferuja w lasach stanowiska dobrze nastonecznio-
ne. W drzewostanach mtodych porosty maja mozliwo$¢
utrzymania si¢, gdyz warstwa mszysta dopiero zaczyna si¢
odtwarzac.

Na terenie Podlasia cieptolubne murawy napiaskowe nale-
zace do klasy Koelerio glaucae-Corynephoretea canescentis
wystgpuja m.in. w obrgbie trwatych uzytkéw zielonych na
Nizinie Potudniowopodlaskiej w granicach Parku Krajobra-
zowego ,,Podlaski Przetom Bugu” (Sienkiewicz-Paderewska
2010). Sa to zbiorowiska, gdzie wystepuja rzadkie i chronio-
ne gatunki roslin i zwierzat. Obecnie $rédladowe murawy
napiaskowe i zwigzane z nimi wartosci przyrodnicze sg za-
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Tabela 3. Udzial (liczba i odsetek wzgledem miejscowej bioty) porostow zagrozonych i chronionych w réznych typach siedlisk
Table 3. The participation (number and percentage of the local biota) of endangered and protected lichens in different types of habitats
Kategoria zagrozenia
Forma ochrony Category of threat
Siedlisko Status of protection Cieslinski i in (2006) o
Slinski (2
Habitat Cieslifski et al. (2006) Clesliski (2003b)
cisl ‘s
sesiaczselowa ey VW DD CR EN VU NT DD
strictly partially
2 7 3 1 1 2
S lo- horet 0 0 0
PETgUio-corynoproretirms (7%) 26%)  (11%)  (4%) @%)  (T%)
2
Peucedano-Pinetum 0 (17%) 0 0 0 0 0 0 0 0
1 5 2 1 1
Cladonio-Pineti 0 0 0 0 0
ddomio=unetum (4%) (22%) (9%) (4%) (4%)
Pobocza drog 1 6 0 2 0 0 0 1 1
Road sides (5%) (30%) (10%) (5%) (5%)
Nieuzytki porolne 1 1 2 1
0 0 0 0 0 0
Fallow lands (8%) (8%) (17%) (8%)
Mtodniki sosnowe 2 8 2 1 1 0 1 1 0 1
Pine thickets (7%) (30%) (7%) (4%) (4%) (4%) (4%) (4%)

Objasnienia: CR — krytycznie zagrozony; EN — wymierajacy; VU — narazony; NT — bliski zagrozenia; DD — gatunek o niedostatecznych danych doty-

czacych stopnia zagrozenia

Explanations: CR — Critically Endangered; EN — Endangered; VU — Vulnerable; NT — Near Threatened; DD — Data Deficient

grozone, przede wszystkim zarzuceniem gospodarki rolnej,
przeznaczeniem pod zabudowe i eksploatacje piasku.

Cieptolubne murawy napiaskowe na terenie Polski spoty-
kane sg w rozproszeniu, m.in. na Podlasiu i Pojezierzu Ma-
zurskim. Zbiorowiska psammofilnych muraw Corniculario
aculeatae - Corynephoretum canescentis, notowane na tere-
nie Mazur (Juskiewicz-Swaczyna 2009), charakteryzuja si¢
duzym udziatem porostow, gtownie z rodzaju Cladonia, Pla-
cynthiella, Trapeliopsis i Peltigera.

Sosnowy bor chrobotkowy jest obecnie siedliskiem bar-
dzo niestabilnym, wystgpujacym w obrebie borow suchych
i $wiezych (Wegrzyn 2012). Cechuje go duzy udziat chrobot-
kéw w runie. Ubogie podtoze boréw suchych jest miejscem,
gdzie rosliny zielne, ze wzgledu na niedoboér wody i substan-
cji mineralnych, rzadziej wystgpuja (Wegrzyn 2012).

Mata liczba gatunkow porostow w zbiorowiskach boro-
wych wynika, m.in. z duzego zacienienia. Wigcej gatunkow
porostow naziemnych wystepuje na przydrozach, w miej-
scach bez zwartego drzewostanu. Porosty czesto, na skutek
regeneracji lub eutrofizacji siedlisk, wycofuja si¢ ze struktury
fitocenoz lesnych, co powoduje regres borow chrobotkowych
(Matuszkiewicz 2007; Matuszkiewicz, Lorens 2007).

Porosty maja szczegodlne znaczenie w pionierskich fazach
sukcesji, kiedy rozpoczynaja rozwoj w tworzacych si¢ fitoce-
nozach na siedliskach ubozszych, tj. borow suchych i $wie-
zych. W borowej serii sukcesyjnej na nieuzytkach porolnych
uczestniczy 37 gatunkéw porostow, w tym glownie gatunki
rodzaju Cladonia (Cieslinski 1993).

W poréwnaniu do innych regionow Polski epigeiczna
biota porostow boréw sosnowych badanego terenu (29 ga-
tunkow, w tym 23 dla Cladonio-Pinetum i 12 dla Peucedano
-Pinetum) jest ubozsza niz na terenie pétnocno-wschodnie;j
Polski, ktéra liczy 52 gatunki (Kolanko 2013), w potnoc-
no-zachodniej cz¢$ci Borow Tucholskich — 150 gatunkow
(Fattynowicz 1986; Lipnicki 1990) oraz na Wyzynie Kie-
lecko-Sandomierskiej — 23 gatunki (dla boru sosnowego
bagiennego Vaccinio uliginoso-Pinetum) i 34 gatunki (dla
Cladonio-Pinetum) (Cieslinski 1979). Zréznicowanie tak-
sonomiczne porostdw w borach sosnowych, szczegdlnie
Cladonio-Pinetum, w poinocno-wschodniej Polsce nie
rozni si¢ zasadniczo od stwierdzonych w innych rejonach
Polski. Wsrod epigeitow zdecydowanie dominuja przedsta-
wiciele rodzaju Cladonia, czgsto osiagajace wysokie stop-
nie pokrycia.

Wsréd odnotowanych gatunkéw porostdw naziemnych na
badanym terenie stwierdzono obecno$¢ rzadkich gatunkow,
takich jak: Cladonia botrytes, gatunku zwigzanego z drew-
nem, czy tez Peltigera praetextata — gatunku wskaznikowego
starych lasow, Cladonia caespiticia dla ktérego nieuzytki po-
rolne nie sa typowym miejscem ich wystgpowania.

Szybkie zmiany w strukturze lasu zachodzace na sku-
tek wyrebu wywotuja silny wptyw na porosty. Przyktadem
tego moze by¢ Cladonia botrytes, obligatoryjny gatunek
epiksyliczny, czesto wystepujacy na pniakach, ktory na zre-
bach notowany jest rowniez na glebie. Plechy tego gatunku
stwierdzono na glebie w Szwecji, gdzie rosty na odslonigtej
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warstwie humusu na ziemi, na zrgbach sosnowych w wieku
10-12 lat, w miejscach dobrze o$wietlonych i wentylowa-
nych oraz na cienkiej warstwie humusu zalegajacego na gla-
zach (Bogomazova 2012).

Pycnothiella papillaria gatunek preferujacy piaszczyste,
piaszczysto-zwirowe gleby w miejscach suchych i stonecz-
nych notowany byt gléwnie na stanowiskach polozonych
w potudniowej i potudniowo-zachodniej Polsce (Zarabska,
Rosadzinski 2011).

Peltigera praetextata na terenie poinocno-wschodniej
Polski najczesciej wystgpowata w dobrze zachowanych la-
sach lisciastych, na mchach i u nasady pni drzew. Liczne jej
stanowiska stwierdzono w Puszczy Biatowieskiej (Cieslinski
2003). Ten kompleks lesny stanowi refugium dla wielu gatun-
kow reliktowych, w tym rowniez dla Peltigera praetextata.

Cladonia caespiticia jest gatunkiem rzadkim i gingcym
w Polsce. Ostatnio podawany byt z poinocnej (Szymezyk,
Zalewska 2008) i potnocno-wschodniej Polski (Czyzewska et
al. 2001, Cieslinski 2003; Czyzewska et al. 2005; Motiejiina-
ite, Czyzewska 2008).

6. Podsumowanie i wnioski

Tereny wokot zbiornika Siemianéwka w ponocno-wschod-
niej Polsce stwarzajg optymalne i zréoznicowane warunki we-
getacji wielu gatunkom porostow naziemnych, w tym rzadkich.
Porosty naziemne wystgpuja tam w zroznicowanych warunkach
siedliskowych. Znakomitym siedliskiem rozwoju porostow sg
murawy psammofilne, mtodniki sosnowe i ich pobrzeza, po-
bocza drég, piaszczyste skarpy przydrozne. W zbiorowiskach
lesnych epigeity wystepuja w borach suchych. Badania bioty
porostow naziemnych w roznych siedliskach pozwalaja na do-
ktadne i petne ustalenie sktadu gatunkowego epigeitow na ba-
danym terenie.
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Abstract. This study examines the occurrence of epigeic lichens on study plots located within different types of habitat near the
Siemianowka retention reservoir in the Upper Narew Valley. The outcome of this research is a better understanding of epigeic
lichens and the problems associated with their distribution and conservation.

The investigation of the less common and hence more interesting taxa found within the study area was based on species
composition analyses of lichens in different habitats, the degree of recognition in North Eastern Poland and their conservation
status as well as threats within the country. A total of 48 lichen species, mainly from the genus of Cladonia, were identified,
which is a typical number for these types of habitat. 19% of the species growing on soil are classified as threatened and some
of them have been recorded only within this study area. In total, 15 lichen species are under the strict or partial protection.

Keywords: lichenised fungi, epigeic, habitat

1. Introduction

Human activity enables many lichen species to spread, inc-
luding ground lichens. Many species of epigeic lichens have
found their niche on slopes, in roadsides, ditches, and the edges
of pine thickets. The secondary communities of anthropogenic
origin, such as xerothermic and psammophilous grasslands, are
also the habitat of numerous ground lichen species. Sometimes,
they are ephemeral and disappear as succession progresses
(Cieslinski 2003a). Also, the degeneration of forest and non-fo-
rest communities or the abandonment of farmland encourages
and facilitates the spread of ground species, especially the Cla-
donia genus cup lichens, Cetraria lungworts and Stereocaulon
snow lichens (Fattynowicz 1997). Ground lichens, mainly re-
presented by many species of the genus Cladonia, are found in
forest communities, on the forest floor of Cladonio-Pinetum, a
form of dry pine forests, or in the pine forests in various suc-
cessional stages growing on sandy soils and the poor soils of
post-agricultural lands. In forest communities, especially in
Scots pine plantations, many lichens preferring rich humus
conditions spread on the open soil.

Faltynowicz (1980, 1986) and Czyzewska (1992) inve-
stigated the issues of secondary succession, where large
proportions of lichens are found on poor soils. Cieslinski
(1993) analysed the share of ground lichens found in the
process of secondary forest formation on the abandoned
agricultural fields.

The clear cuts in fresh pine forests promote the species
diversity of ground lichens, and pine thickets can be regar-
ded as a mainstay of these species in the managed pine fore-
sts (Stefanska-Krzaczek, Faltynowicz 2013).

The best preserved populations of cup lichens are found
in northern Poland, and the condition of such populations de-
teriorates, the further south one goes. This trend also charac-
terises the Cladonio-Pinetum forest community (Wegrzyn
2012). An analysis of the occurrence of lichens, including
epigeic ones, in the pine forests of north-eastern Poland was
conducted by Kolanko (2013).

The main objective of this study was to present the di-
versity of epigeic lichen species occurring on the soil of
different types of habitats in and around the Siemianowka
reservoir in the Upper Narew River valley.
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2. Study area

The area surrounding the Siemiandéwka reservoir
(52°55’34”N, 23°49°39”E) lies in the Upper Narew Valley in
the Podlasie region on the border of the Biatystok plateau and
Bielsko plains. It borders the Biatowieza forest to the west
and south-west. The eastern part of the reservoir is adjacent
to the national border of Belarus, the south-eastern part to the
Natura 2000 area of the Bialowieza forest, the western part to
the Natura 2000 area of the Upper Narew Valley, while sev-
eral kilometres north of the reservoir is another Natura 2000
area — the Grodecko-Michalowska basin. This area changed
with the construction of the reservoir and is completely sub-
ordinated to it. The Siemianowka reservoir was built between
1977-1990 as a result of damming the water with an earthen
dam built in the throat of the valley at the 367.38 km of the
Narew river’s course in the vicinity of Luka and Rybaki. After
construction of the dam, the reservoir was filled for 5 years,
reaching its final water level of approximately 7 m in 1993.
The catchment area is 1,094 km?. The reservoir is located in the
townships of Michatowo and Narewka — an area that is included
in the ‘Polish Green Lungs’ project. It is the third largest artifi-
cial reservoir in Poland, with an area of over 32 km? The length
of the reservoir is 13.5 km, while its width ranges from 0.8 km
to 4.5 km. The Siemianéwka reservoir is divided into a main
pool (west), where its maximum depths occur, and an eastern
pool — shallow, periodically flooded. The border between the
two pools is a railway line (two tracks: a narrow one, which is
Polish and a wide one, which is Russian) placed on a high, arti-
ficial, reinforced railway embankment (railway line of Siedlce—
Czeremcha—Hajnéwka—Siemiandwka—Cisowka—Swistaczin
Belarus). The shoreline is deeply indented in the north near the
village of Bachury, while the remaining shoreline is shallow
and variable, depending on the water level (Gérniak 2006).

The area around the reservoir is poorly developed. The
soils of the grasslands, forests, meadows, and arable lands
are of low quality. The areas located to the north and south-
west of the reservoir system are characterised by a mosaic
of vegetation. These areas are used as grasslands (meadows,
pastures), farmlands, and forest patches of various sizes be-
longing mainly to the State Forests National Forest Holding.
Pine, hornbeam, and alder forests of a natural character, part
of the Biatowieza forest, border the south-eastern part of the
reservoir. Village buildings and their accompanying ruderal
assemblages represent a small proportion of the area. Many
lichenological studies have been carried out in the vicinity of
the Siemianowka reservoir, for example, Czyzewska (1992),
who lists the species from the rich ground lichen patches
of the Spergulo-Corynephoretum grasslands close to Jusz-
kowy Gréd. Cieslinski and Tobolewski (1988) and Cieslins-
ki (2003a) reported 49 species of ground lichens from five

sites (pine thickets and young stands around the villages of
Bondary, Nowal.uka, Tarnopol, Mostki, and Lozowe).

3. Materials and methods

The lichenological research was conducted in 2011 in
the areas surrounding the Siemianowka reservoir. The study
included sites with different habitat conditions, that is, Pe-
ucedano-Pinetum fresh pine forest community and Clado-
nio-Pinetum dry pine forest, Spergulo-Corynophoretum
grasslands, pine thickets and their edges, roadsides, and fal-
low agricultural lands. Five plots were chosen in each type
of habitat, and one survey was conducted for each plot.

In total, data were collected from 30 study plots. The study
plots were rectangular in shape with dimensions of 10 x 15 m
(150 m?). All species of lichens found on the ground cover of
the plots were recorded. Next, the species coverage was esti-
mated by using a 7-point scale of abundance (Braun—-Blam-
quet 1928), that is, 5 — the species cover 75.1-100% of the
surface, 4 — the species cover 50.1-75% of the surface, 3 — the
species cover 25.1-50% of the surface, 2 — the species cover
10.1-25% of the surface, 1 — the species cover 1.1-10% of the
area, + — the species cover up to 1% of the surface, r —a single
specimen in the sample.

By using thin-layer chromatography (TLC), Cladonia
chlorophaea, C. fimbriata, C. novochlorophaea, and C. pyxi-
data (Orange et al., 2003) were verified to species. The Latin
nomenclature of lichens according to Diederich et al. (2015)
and the list of the Index Fungorum were used.

In order to compare the overall percentage of lichens for
each habitat, the average number of species for the five study
plots and the average cover of species in various communities
using the Tuxen and Ellenbergmethod (1937) were calculated.
The existence of differences between the number of species
in the study plots for the different types of communities was
verified by using the Kruskal-Wallis test in the PAST softwa-
re (Hammer et al. 2001). The percentage of endangered and
protected lichens was also calculated for different types of ha-
bitats in relation to the total number of recorded lichens in the
study plots of a given type of habitat in the study area.

The incidence of species was estimated on the basis of
five distinct classes of prevalence: very rare — 1-2 plots, rare
— 3-6 plots, fairly frequent — 7-12 plots, frequent — 13—-20
plots, common > 20. The collected specimens were deposi-
ted in the ‘Lichen Herbarium’ of the Institute of Biology at
the University of Biatystok.

4. Results

48 species of lichens of 7 genera were recorded as gro-
wing on the soil of the study area. The most numerous gene-
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ra were: Cladonia (33 species), Cetraria and Stereocaulon
(3 species of each).

The Psammophilous grasslands of the Spergulo-Coryne-
phoretum association were a widespread plant community.
They occurred in the secondary habitats: sand pits, clear
cuts, and deforested areas. They were characterised by the
richest biota of lichens, numbering 27 species. Dominant
among them were Placynthiella uliginosa — the initial spe-
cies, Cetraria aculeata and Cladonia furcata, C. gracilis, C.
macilenta, C. phyllophora, and C. verticillata. The accom-
panying species included Cladonia cornuta, C. rangiferina,
C. subulata, Trapeliopsis granulosa, Pycnothelia papillaria,
and Stereocaulon condensatum (Table 1).

In the study plots of pine thickets and their edges, 27
species of ground lichens were found. Growing massively
were Cetraria islandica, Cladonia arbuscula, C. cornuta,
C. phyllophora, C. crispata, C. furcata, C. subulata, and C.
fimbriata. There was a significant amount of Placynthiela
uliginosa, Trapeliopsis granulose, and Stereocaulon incru-
statum. Peltigera canina, P. rufescens, P. horizontalis, and
Cetraria aculeata were found at the edges. The pine thickets
revealed the presence of small clumps of Cladonia rangi-
ferina, C. cilliata, C. portentosa, as well as C. botrytes, C.
pyxidata, C. Macilenta, and C. chlorophaea.

Epigeic lichens (23 species) were also noted in the Cladonio
-Pinetum inland dry pine forest. This habitat contained many
characteristic species of lichens, such as Cladonia furcata, C.
phyllophora, C. squamosa, C. arbuscula, C. crispata, C. cilia-
ta, C. uncialis, C. portentosa, C. cenotea, C. rei, C. verticillata,
C. pyxidata, C. deformis, C. Chlorophaea, and C. rangiferina.

Favourable habitats for the development of ground
lichens are roadside verges and sandy roadside slopes. 20
lichen taxa and species of the genus Peltigera (P. canina,
P. horizontalis, P. praetextata), Cladonia (C. arbuscula, C.
rangiferina), and Cetraria islandica were found there. Thal-
li of Cladonia furcata and C. Phyllophora were noted at the
edges of the pine forests along the roads.

Another habitat for the development of ground lichens
(12 species) are the fallow agricultural lands. These areas
provided optimal development conditions for Cladonia gla-
uca, C. arbuscula, C. furcata, C. squamosa, C. verticillata,
C. cornuta, and C. fimbriata.

A considerable percentage of ground lichens (12 species) is
found in the Peucedano-Pinetum continental fresh pine forest.
Among the lichens occurring in such forests were Cladonia
uncialis, C. arbuscula, C. phyllophora, C. glauca, C. gracilis,
C. furcata, C. Novochlorophaea, and C. rangiferina.

List of study plots:

1. Pine thickets by a dirt road in the forest in the village
of Nowa Luka.

2. Pine forest between Nowa Luka and Nowe Lewkowo,
about 2 km NE of Nowe Lewkowo.

3. Pine thickets on the western side of the road link-
ing Nowa Luka and Lewkowo, about 3 km NW of Nowe
Lewkowo.

4. Peucedano-Pinetum pine forest on both sides of the
road leading to the village of Stara Luka, branching off of
the main road linking Nowa Luka and Lewkowo, about 1.5
km SE of the village of Nowa Luka.

5. Fallow agricultural land at the edge of the village of
Stara Luka.

6. Fallow agricultural land on both sides of the road lead-
ing to the village of Lozowe from the main Bondary-Lew-
kowo road, about 2 km NE of the village of Nowe Lewkowo.

7. Pine thickets at the edge of the village of Mostki, about
1.2 km NE of the village of Tarnopol.

8. Pine thickets by the reservoir, east of the village of
Stara Luka

9. Pine forest at the intersection of the Tarnopol and Nowa
Luka — to — Lewkowo roads.

10. Pine forest along the western side of the road connect-
ing Tarnopol and the village of Siemianowka, about 1.3 km
E of the village of Tarnopol.

11. Peucedano-Pinetum pine forest along the road con-
necting Tarnopol and the village of Siemianowka, about 2
km SW of the village of Siemianéwka.

12. Open terrain lowering in the direction of a basin,
roadsides leading to the Siemiandwka train station.

13. Pine forest by the road leading to the Siemianowka
train station.

14. Peucedano-Pinetum pine forest on the right side of
the road connecting Siemiandéwka and Olchowka, about 2
km S of the village of Siemianowka.

15. Roadsides in the open terrain north of the village of
Rybaki, near the road to the Bondary Hotel.

16. Spergulo-Corynophoretum community, grassland Co-
rynophoretum about 1 km N of the village of Rybaki.

17. Pine thickets about 1 km NW before the village of
Rudnia.

18. Peucedano-Pinetum pine forest behind the village of
Babia Goéra, about 1 km SE.

19. Spergulo-Corynophoretum community, grassland Co-
rynophoretum in the area of Bondary, about 1 km SE of the
village.

20. Fallow agricultural land, Mostki, about 1.5 km ES
from the village.

21. Fallow agricultural land, Lozowe, about 1 km WS
from the village.

22. The edges of pine thickets and Spergulo-Corynopho-
retum community, grassland Corynophoretum before the
village of Stobodka.

23. The area of the Narew river, Narew township, the
roadsides of the Narew —Juszkowy Gréd road, about 2.5 km
NE of Narew.
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24. Open terrain, edge of pine thickets, Spergulo-Coryno-
phoretum community, grassland Corynophoretum, Bagniuki.

25. Open terrain, Spergulo-Corynophoretum community,
grassland Corynophoretum, Bondary.

26. Roadsides of the road between Juszkowy Groéd and
Bondary, about 1 km S past Juszkowy Grod.

27. Fallow agricultural land, Tarnica Gérna, 1 km NW
from the village.

28. Pine forest, Rudnia, about 1 km W of the village.

29. Roadsides before the village of Leonowicze, on the
road to Szymek from Juszkowy Grod.

30. Pine forest about 1 km N from the village of Bachury.

Table 1. List of epigeic lichen species found in different types of habitats

Habitat
. The prevalence .
N S Spergulo- Peucedano Cladonio . .
Y pecies of frequency Coryne-  -Pinetum  -Pinctum Rpad Fallow Pine thlclfets and
sides lands  surrounding area
phoretum
1. | Cetraria aculeata (Schreb.) Fr. frequent + + + +
2. | Cetraria ericetorum Opiz rare +
3. | Cetraria islandica (L.) Ach. fairly frequent + + + +
4. | Cladonia arbuscula (Wallr.) Flot. | common + + + + + +
subsp. mitis (Sandst.) Ruoss
5. | Cladonia botrytes (K. G. Hagen) | very rare +
Willd.
6. | Cladonia caespiticia (Pers.) very rare +
Florke
7. | Cladonia cariosa (Ach.) Spreng. | rare + +
8. | Cladonia cenotea (Ach.) Schaer. | rare +
9. | Cladonia chlorophaea (Som- frequent + + + + +
merf.) Spreng.
10. | Cladonia ciliata Stirt. rare + +
11. | Cladonia coccifera (L.) Willd. rare +
12. | Cladonia coniocraea (Florke) rare +
Spreng., nom. cons.
13. | Cladonia cornuta (L.) Hoffm. fairly frequent + + + +
14. | Cladonia crispata (Ach.) Flot. rare + +
15. | Cladonia deformis (L.) Hoffm. rare + +
16. | Cladonia digitata (L.) Hoffm. rare +
17. | Cladonia fimbriata (L.) Fr. fairly frequent + + +
18. | Cladonia floerkeana (Fr.) Florke | rare +
19. | Cladonia furcata (Huds.) common + + + + + +
Schrad. subsp. furcata
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Habitat
. The prevalence | g lo- P d Cladoni
No Species £ persuio eu.ce ano ? oMo Road Fallow Pine thickets and
ol frequency Coryne-  -Pinetum  -Pinetum . .
sides lands  surrounding area
phoretum

20. | Cladonia glauca Florke fairly frequent + + +

21. | Cladonia gracilis (L.) Willd. frequent + + + +

22. | Cladonia macilenta Hoffm. fairly frequent + + +

23. | Cladonia novochlorophaea very rare +
(Sipman) Brodo & Ahti

24. | Cladonia ochrochlora Florke rare +

25. | Cladonia phyllophora Hoffm. common + + + + +

26. | Cladonia portentosa rare + + +
(Dufour) Coem.

27. | Cladonia pyxidata (L.) Hoffm. very rare + +

28. | Cladonia ramulosa (With.) J. R. | very rare +
Laundon

29. | Cladonia rangiferina (L.) F. H. | common + + + + +
Wigg.

30. | Cladonia rangiformis Hoffm. very rare +

31. | Cladonia rei Schaer. very rare +

32. | Cladonia scabriuscula (Delise) | very rare +
Nyl.

33. | Cladonia stellaris (Opiz) Pouzar | very rare +
& Vézda

34. | Cladonia squamosa Hoffm. rare + +

35. | Cladonia subulata (L.) F. H. rare + + + +
Wigg.

36. | Cladonia uncialis (L.) F. H. frequent + + + +
Wigg.

37. | Cladonia verticillata (Hoftm.) frequent + + + +
Schaer.

38. | Peltigera canina (L.) Willd. very rare + +

39. | Peltigera didactyla (With.) J. R. | very rare + +
Laundon

40. | Peltigera horizontalis (Huds.) very rare + + +
Baumg.

41. | Peltigera polydactylon (Neck.) | very rare +
Hoffm.

42. | Peltigera praetextata (Som- very rare + +

merf.) Zopf
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Habitat
No Species T:E g;:zt:l; ¢ Sgergulo— Peu.cedano CIL.ZdOI’ll'O Road Fallow Pine thickets and
oryne- -Pinetum  -Pinetum . .
phoretum sides lands  surrounding area
43. | Peltigera rufescens (Weiss) Humb. | rare + + +
44. | Placynthiella uliginosa (Schrad.) | fairly frequent + + +
Coppins & P. James
45. | Pycnothelia papillaria (Ehrh.) very rare +
Dufour
46. | Stereocaulon condensatum Hoftm. | very rare +
47. | Stereocaulon incrustatum Florke | very rare +
48. | Stereocaulon tomentosum Fr. very rare
49. | Trapeliopsis granulosa (Hoffm.) | fairly frequent + + +
Lumbsch
Table 2. The number of species of epigeic lichens and their coverage in different types of habitats
The type of habitat Average Minimum Maximum SD
The number of species
Spergulo-Corynephorotem 17.40 10 23 4.67
Peucedano-Pinetum 8.80 8 12 1.79
Cladonia-Pinetum 14.40 11 17 2.19
Pine thickets surrounding area 16.00 8 27 6.86
Road sides 15.20 9 20 4.65
Fallow lands 8.40 3 12 4.09
Coverage [%]
Spergulo-Corynephorotem 23.00 10 39 10.84
Peucedano-Pinetum 10.40 8 14 2.30
Cladonio-Pinetum 28.80 19 54 14.25
Road sides 25.60 11 45 14.42
Fallow lands 24.40 18 35 7.70
Pine thickets surrounding area 17.00 10 27 6.89

Rare species, known from a single or a few localities in
north-eastern Poland, included, among others: Cladonia
scabriuscula, C. stellaris, Peltigera praetextata, P. polydac-
tylon, Pycnothelia papillaria, Stereocaulon incrustatum, S.
Condensatum, and S. tomentosum.

The average number of lichen species was the highest on
the surfaces of the psammophilous Spergulo-Corynophore-

tum grasslands, while the smallest average was found in the
Peucedano-Pinetum fresh pine forest. The average percen-
tage of coverage of ground lichen species was the highest in
the areas of the Cladonio-Pinetum inland dry pine forest, the
lowest in the Peucedano-Pinetum community. Despite these
differences, both the number and coverage of lichens were
relatively high (Table 2).
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Figure 1. The range of variation of the number of lichen species
found on the research surfaces, depending on their belonging to
the type of habitat (1 — Spergulo-Corynophoretum, 2 — Peuceda-
no-Pinetum, 3 — Cladonio-Pinetum, 4 — pine thickets and sur-
rounding area, 5 — road sides, 6 — fallow lands)

The percentage of endangered and protected lichens

Of the 48 species of lichens identified in the study area, 9
species are included in the ‘Red List of Lichens in Poland’
(Cieslinski et al. 2006), including 6 species for the catego-
ry of endangered — EN (Cladonia caespiticia, C. stellaris,
Peltigera horizontalis, Pycnothelia papilaria, Stereocaulon
incrustatum, and S. tomentosum), 2 in the category of vulne-
rable — VU (Peltigera canina, Stereocaulon condensatum),
1 in the category of data deficient — DD (Peltigera poly-
dactylon), and 7 species listed in the ‘Red List of Lichens
Threatened in North-eastern Poland’ (Cieslinski 2003b),
including 1 listed as critically endangered — CR (Pycnothe-
lia papillaria), 3 in the EN category (Cladonia stellaris,
Stereocaulon incrustatum, and S. tomentosum), 1 in the VU
category (Peltigera polydactylon), 1 in the category of near
threatened — NT (Cladonia portentosa), and 1 in the DD ca-
tegory (Cladonia rei).

15 species of lichenised fungi are protected by law
(Regulation 2014), of which 5 are under strict protection
(Cladonia stellaris, Peltigera horizontalis, P. praetextata,
Pycnothelia papillaria, and Stereocaulon tomentosum) and
10 are partially protected (Cetraria ericetorum, C. islandica,
Cladonia arbuscula, C. ciliata, C. portentosa, C. rangiferi-
na, Peltigera canina, P. polydactylon, Stereocaulon conden-
satum, and S. incrustatum).

The strictly protected species were found in the pine thic-
ket edges, psammophilous grasslands, roadsides and Clado-
nio-Pinetum inland dry pine forests, while the endangered

species from various categories were noted in the psammo-
philous grassland and pine thicket edges (Table 3).

5. Discussion

The Bialowieza forest and its western foreland have a
very rich ground lichen biota in comparison with the en-
tire Podlasie region. Cieslinski and Tobolewski (1988) and
Cieslinski (2003a) identified 62 ground lichen species from
this area, including many rare ones for the lowlands. They
indicate the occurrence of 49 ground lichen species at five
sites in the vicinity of the Siemianowka reservoir. This study
revealed the presence of 48 species. The following species
were not found again: Cladonia foliacea (Huds.) Willd., C.
symphycarpa auct., C. turgida Hoffm., Diploschistes musco-
rum (Scop.) R. Sant., Peltigera malacea (Ach.) Funck, Pla-
cynthiella oligotropha (J. R. Laundon) Coppins & P. James,
Stereocaulon paschale (L.) Hoffm. However, the thalli of
new species were found in the study area: Cladonia no-
vochlorophaea, C. stellaris, Peltigera didactyla, P. horizon-
talis, and Stereocaulon tomentosum.

Czyzewska (1992) lists 36 species of ground lichens at Jusz-
kowy Gréd in the Spergulo-Corynephoretum community, inc-
luding several that are rarely encountered. However, Cladonia
floerkeana, C. foliacea, C. pleurota (Florke) Schaer., C. rangi-
formis, C. scabriuscula, Diploschistes muscorum, Placynthiella
oligotropha, and Stereocaulon condenstatum, noted earlier by
Czyzewska, were not found. The lower number of the recorded
species may be evidence of the progressing succession. With
succession, habitats colonised by lichens, such as grasslands
and pine thicket edges, are transforming naturally, which also
means the withdrawal of lichen species (Cieslinski 2003a).

The greatest richness of lichen species was found in
the psammophilous grasslands of the Spergulo-Coryne-
phoretum association, pine thickets, and their edges. This
confirms the results of other research (Faltynowicz 1980;
Wilkon—Michalska et al. 1998; Stefanska-Krzaczek 2012;
Stefanska—Krzaczek, Faltynowicz 2013) on the presence
of the greatest number of ground lichen species, including
Cladonia lichens, in young tree stands. The high intensity of
light in such areas favours this. Lichens, mainly of the genus
Cladonia, which are light-loving species (Ellenberg et al.
1992), prefer forests with a high level of sunlight. Lichens
are able to grow in young tree stands, as the moss layer is
just beginning to develop.

In Podlasie, the thermophilic grasslands of the Koelerio
glaucae-Corynephoretea canescentis class occur, among
others, among the grasslands of the southern Podlasie low-
land within the ‘Podlaski Bug River Gorge’ landscape park
(Sienkiewicz-Paderewska 2010). These are communities
with rare and protected species of plants and animals. Cur-
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Tabela 3. Udzial (liczba i odsetek wzgledem miejscowej bioty) porostow zagrozonych i chronionych w réznych typach siedlisk
Table 3. The participation (number and percentage of the local biota) of endangered and protected lichens in different types of habitats
Status of protects Category of threat
atus of protection
Habitat Cieslinski et al. (20006) Cieslinski (2003b)
strictly partially EN VU DD CR EN VU NT DD
2 7 3 1 1 2
N lo- horet 0 0 0
PEISULOCOTYIOPROTERIT— (79%) 26%)  (11%)  (4%) @%)  (1%)
. 2
Peucedano-Pinetum 0 (17%) 0 0 0 0 0 0 0 0
1 5 2 1 1
Cladonio-Pinet 0 0 0 0 0
ddono-tnetm (4%) 22%)  (9%) (4%) (4%)
1 6 2 1 1
Road sid 0 0 0 0 0
oad sides (5%) (30%) (10%) (%) (5%)
1 1 2 1
Fallow lands (8%) (8%) (17%) (8%) 0 0 0 0
2 8 2 1 1 1 1 1
Pine thicket 0 0
fne Hnekets (7%) G0%)  (1%)  (4%)  (4%) %)  (4%) (4%)

Explanations: CR — Critically Endangered; EN — Endangered; VU — Vulnerable; NT — Near Threatened; DD — Data Deficient

rently, inland psammophilous grasslands and their associated
natural elements are threatened, mainly by the abandonment
of farming, increased building construction, and the opera-
tion of sand pits.

The thermophilic psammophilous grasslands in Po-
land are found in scattered sites, among others, in the
Podlasie region and Mazury Lake District. Corniculario
aculeatae-Corynephoretum canescentis psammophilous
grassland communities noted in the Mazury region (Juskie-
wicz Swaczyna 2009) are characterised by a high proportion
of lichens, mainly of the Cladonia, Placynthiella, Trapeliop-
sis, and Peltigera genera.

The Cladonio-Pinetum pine habitat is currently a very
unstable habitat, occurring within dry and fresh pine forests
(Wegrzyn 2012). It is characterised by a large share of cup
lichens on the forest floor. Due to the shortage of water and
minerals, the poor soils of dry pine forests are places where
herbaceous plants rarely occur (Wegrzyn 2012).

One of the reasons for the small number of lichen species
in pine communities is the high level of shade there. More
species of ground lichens occur at roadsides, in places lac-
king a compact tree stand. Lichens often withdraw from the
structure of forest communities due to habitat regeneration
or cutrophication, causing the regression of Cladonio-Pi-
netum pine habitats (Matuszkiewicz 2007; Matuszkiewicz,
Lorens 2007).

Lichens are of particular importance in the pioneering
stages of succession, when they begin growing in the de-
veloping phytocoenoses of poorer habitats, that is, dry and
fresh pine forests. 37 species of lichens, mainly species of
the genus Cladonia, are found in the pine forest stage of
succession of fallow agricultural lands (Cieslinski 1993).

Compared with the other regions of Poland, the epigeic
lichen biota of the pine forests in the study area (29 species,
including 23 for Cladonio-Pinetum, and 12 for Peuceda-
no-Pinetum) is poorer than in north-eastern Poland, which
has 52 species (Kolanko 2013), the north-western part of the
Tuchola forest with 150 species (Faltynowicz 1986; Lipnicki
1990), and the Kielce-Sandomierz uplands with 23 species for
the Vaccinio uliginoso-Pinetum pine forest swamp communi-
ty and 34 species for the Cladonio-Pinetum community (Cie-
slinski 1979). The taxonomic diversity of lichens in the pine
forests, especially Cladonio-Pinetum, in north-eastern Poland
does not fundamentally differ from those found in other Po-
lish regions. Among the epigeic lichens, representatives of
Cladonia dominate, often reaching high levels of coverage.

Among the recorded species of ground lichens in the
study area, the presence of rare species was confirmed, such
as Cladonia botrytes, a species associated with wood, Pel-
tigera praetextata — an indicator species of old forests, and
Cladonia caespiticia, which typically does not occur in fal-
low agricultural lands.
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The rapid changes taking place in the forests due to log-
ging strongly affect lichens. An example of this is Cladonia
botrytes, an obligatory epixylous species, often occurring on
stumps, and also noted in clear cuts on the soil. Thalli of
this species were found in the soil in Sweden, where they
grew on the exposed humus layer of the ground, in clearings
of pine stands aged 1012 years, in areas that were well-lit
and ventilated, and where a thin layer of humus was left on
boulders (Bogomazov 2012).

Pycnothelia papillaria, a species preferring sandy, sandy-
gravelly soil in dry and sunny places was mainly recorded at
sites located in the southern and south-western Poland (Za-
rabska, Rosadzinski 2011).

Peltigera praetextata was most often found in well-pre-
served deciduous forests, on mosses and at the base of tree
trunks in north-eastern Polish. Many of its sites have been
confirmed in the Bialowieza forest (Cieslinski 2003). The
forest complex is a refuge for many relict species, including
Peltigera praetextata.

Cladonia caespiticia is a rare and endangered species in
Poland. It was last recorded in northern (Szymczyk, Zalew-
ska 2008) and north-eastern Poland (Czyzewska et al. 2001;
Cieslinski 2003; Czyzewska et al., 2005; Motiejtnaité, Czy-
zewska 2008).

6. Summary and conclusions

The environs of the Siemiandéwka reservoir in north-e-
astern Poland have optimal and diverse conditions for the
growth of many ground lichen species, including rare ones.
Ground lichens occur there in different habitat conditions.
Excellent habitats for lichen development are the psammo-
philous grasslands, pine thickets and their edges, roadsides,
and the sandy slopes of roadsides. In terms of forest commu-
nities, epigeic lichens occur in dry pine forests. Researching
the ground lichen biota of different habitats allows an accu-
rate and complete determination to be made of the species
composition of epigeic lichens in the study area.
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