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AsstracT. The paper presents the results of the research on Bryoria capillaris (Ach.) Brodo & D. Hawksw.
in the Polish part of the Bialowieza Forest. Two new sites of this species have been found in the managed
Bialowieza Forest, in Wiadystaw Szafer Reserve. Bryoria capillaris grows on the bark and small branches of

Quercus robur and Picea abies.
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INTRODUCTION

Biatowieza Forest is an important centre of lichen
biodiversity in Poland (Czyzewska 2003). From the
Polish part of the Bialowieza Forest 450 lichen spe-
cies have been reported (CiesLiNski 2010). Many spe-
cies are considered to be extinct in this part of the
Polish Biatowieza Forest and most of them belong to
the Bryoria and Usnea genera (CzyZewska & CIESLINSKI
2003).

Species of the genus Bryoria in Poland and Europe
belong to the lichen most sensitive to changes in the
environment and organisms, and are endangered.
The most valuable, rare species is Bryoria capillaris
(Ach.) Brodo & D. Hawksw. This species grows in a
natural, well-preserved forest complexes, on the bark
of deciduous trees (Acer, Alnus, Betula, Fagus, Quercus,
Sorbus, Tilia) and coniferous trees (Abies, Larix, Picea,
Pinus), in lowlands and mountains (in submontane to
subalpine belts, ca 600-1620 m alt.; ALsTruP & OLECH
1992, Farrynowicz 2003, ZaLEwska 2012). In many
countries this species is endangered (TUrK & HAFELL-
NER 1999, CiesLiNski et al. 2006, Liska et al. 2008, Nas-
CIMBENE et al. 2012, Woobs & CoppiNs 2012).

The paper presents the new findings of Bryoria
capillaris, in the managed part of Bialowieska Forest,
an epiphytic component of its biota.

STUDY AREA

The Bialowieza Primeval Forest is a unique for-
est complex in Poland and Europe. Geographically it
belongs to the Nizina Pélnocnopodlaska (Pétnocno-
podlaska lowland) and the Réwnina Bielska (Bielska
Plain). The Bialowieza Forest is an important centre
of lichen biodiversity in Poland (Czyzewska 2003). It
is a forest complex covering the area of 150,000 ha lo-
cated on the both sides of the Polish-Belorussian bor-
der. Western part, situated in Poland, covers the area
of 62,500 ha; eastern part, situated in Belarus, covers
the area of 87,500 ha. On the Polish side, the part of
the Bialowieza Forest is protected as the Bialowieza
National Park, with general area of 10,517.27 ha. The
Biatowieza National Park protects the best preserved
fragment of Bialowieza Forest - last natural forest
at the European Lowland Area, having the primeval
character. The characteristic feature of the park is its
biological diversity.

The landscape reserve of Wiadystaw Szafer was cre-
ated in 1969 on 1,356.91 ha, along the main Hajnéw-
ka-Biatowieza road. The protected belt of the forest
is from 700 to 1,000 meters wide. It presents variety
of plant communities with dominating Tilio carpinetum
(www.encyklopedia.puszcza-bialowieska.eu).



182

Anna Matwiejuk, Adam Bohdan

MATERIAL AND METHODS

The research on the lichen biota of the Biatowieza
Forest has been carried out since 2010. In the case of
B. capillaris small fragments of the thallus were taken
in order to analyse them in the laboratory. The her-
barial material was deposited in the Herbarium In-
stitute Biology (Bialystok). The sites were localised
with a GPS WGS 84 DD MM.MMM. The locations
of sites were determined taking into account the
national network of ATPOL. Identification of lichen
acids was based on the standard methods described
in literature (CULBERSON & AMMANN 1979, ORANGE et
al. 2001). Chemical analyses were performed using
thin-layer chromatography (OranGe et al. 2001) with
the use of solvents A and C. The species has been
named according to DIEDERICH et al. (2014).

RESULTS

In 2010, in the Bialowieza Forest, in the Bialo-
wieza District, in the Wladystaw Szafer Reserve two
new stands were reported (squares GC 64 and GC
65 of the national network of ATPOL) of Bryoria ca-
pillaris. These are new stands in the Bialowieza For-
est and in north-eastern Poland. On new sites, the
thallus of this lichens growing on the bark and small
branches of Quercus robur and Picea abies in forest
Tilio-Carpinetum.

DIAGNOSTIC CHARACTERS

Thallus was subpendent or pendent, to 30 cm
long, whitish-grey, greyish-green or brownish grey,
and dull. The branches were primarily even, however
sometimes uneven and twisted, up to 30 cm long,
slender, mostly 0.1-0.3 mm thick. The branching was
isotomic dichotomous to anisotomic dichotomous
with acute angles. The angles between the main
branches were V-shaped. Soralia was mostly absent,
but when present, it was tuberculate. Pseudocyphellae
was present, and either linear or fusiform, 0.1-0.25
mm and apothecia was absent (see Horin 1989,
WirtH 1995, Bropo et al. 2001). Results of chemi-
cal analysis: alectorialic acid, barbatolic acid, = atra-
norin in the thallus, fumarprotocetraric acid in the
soralia; thallus of Pd + yellow, KC + red, C + yel-
low-orange flesh, cortex and medula Pd+ yellow, K+
yellow, KC+ red, C+ pink, soralia Pd+ orange-red.

ECOLOGY AND DISTRIBUTION

On new sites in the Bialowieza Forest Bryoria cap-
illaris was collected on Picea abies and Quercus robur in
old, shaded forests Tilio-Carpinetum. Species belong-
ing to the Bryoria genus, as well as numerous species
from the Usnea genus, obviously prefer upper parts
of trunks and tree-crowns in 2/3 length of trunk. It

is the natural habitat for this group of lichens. As
compared with lower parts of trunks, lichens grow-
ing there have better access to light and higher rel-
ative air humidity thanks to transpiration from tree-
leaves. Associated species were Hypogymnia physodes,
Parmelia sulcata, Platismatia glauca, Tuckermanopsis chlo-
rophylla, Usnea filipendula.

The circumstances in which the species was
found suggest that the number of its sites in the
Bialowieza Forest might be bigger, especially because
it frequently occurs in the Bialowieza National Park
(Gouuskov et al. 2012), where Bryoria capillaris were
present on the dead or dying spruces (Picea abies).

The destribution of this species in Europe is well
recognised and has been published by many authors
(SeawarRD 1994, KonpratYuk et. al. 1996, Morie-
JONAITE 1999, VEzDA & Liska 1999, HAFELLNER & TURK
2001, LuimoNa & Hrapun 2001, CoppiNs 2002, S@CHT-
ING & ALsTRUP 2002, Yazycy & AsLAN 2002, SANTESSON
et al. 2004, LukA¢ 2009, URBANAVICHUS & ANDREEV
2010). In Poland, B. capillaris was recorded mainly in
the mountains and foothills (BystrRek 1962, MoTYKA
1962, TosoLEwskl 1965, Kiszka 1967 a, b, 1985, Fa-
BISZEwWsSKI 1968 b, OrbyczyNska 1973, Nowak & To-
BOLEWSKI 1975, BysTREK & CIESLINSKI 1976, ALsTRUP &
OLEcH 1990, 1992, Nowak 1998, SLiwa 1998, BieLczYK
2003, Lusek 2004, CzarNoTA et al. 2005, SzczEPANSKA
2006, 2008, SzczeraNska & SzczepaNski 2006, Kos-
sowska et al. 2007). It is rare in the lowlands (GLANC
1969, Rypzak & Sarata 1970, BysTREk & BYSTREK
1972, WarMINskA 1973, BystrREk & Ozo6G 1974, By-
STREK & GORZYNSKA 1977, BysTREK 1979, FArTYNOWICZ
1992, KowaLEwskA et al. 2000, ZaLEwska 2012).

In the Bialowieza Forest it was recorded only a
few times — Rypzak (1961, 1969), as Bryoria (Alecto-
ria) cana (Ach.) Leight. and B. setacea (Ach.) Brodo &
D. Hawksw.; Fasiszewski (1968 a) as Bryoria (Alecto-
ria) cana (Ach.) Leight.; Bystrek and Koranko (1992),
as Bryoria (Alectoria) capillaries (Ach.) Cromb., B.
cana (Ach.) Leight. and B. setacea (Ach.) Brodo & D.
Hawksw. and Sparrius (2003).

DISCUSSION

Genus Bryoria causes taxonomic problems due to
the morphological and chemical variability, and the
few other diagnostic characters often present. The
sect. Implexae is the most problematic, and is com-
posed in Europe of lichens named Bryoria capillaris, B.
chalybeiformis, B. fuscescens, B. glabra, B. implexa, B. lan-
estris, and B. subcana (BoLupa et al. 2014). One of the
characters used to separate the “species” have been
the chemical products (extrolites), but their distribu-
tion can be patchy. Preliminary data of a phylogenetic
analysis using the nulTS, nuLSU, mcm7, RPB1, and
mtSSU regions suggest that: a) the European popu-
lations of sect. Implexae may best be considered as
a single species; b) a single thallus can be composed
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of two or more distinct individuals; c¢) extrolites are
heterogeneously distributed along the thallus and
can be restricted to certain parts; and d) the chem-
otype identification by traditional reagent spot test
can lead to errors (BoLupa et al. 2014).

At present B. capillaris belongs to the CR (criti-
cally endangered) category in Poland (CiESLINSKI
et al. 2006), and locally (Bialowieza Forest, the
Swiqtokrzyski Mts, the Gorce Mts., Polish part of the
Sudety Mts.) it is considered to be Regionally extinct
(RE category; see CiesLiNski & Euek 2003, CzarNOTA
2003, Czyzewska & CIesLINskI 2003, Kossowska 2003).

For a long time during the intensive lichenological
research carried out since the late 1980s B. capillaris
was considered to be extinct in the Bialowieza Forest
(CiesLiNskr & TopoLeEwskr 1988, CiesLiNski 2003). Cur-
rently observed here are well developed and well-be-
ing of thallus B. capillaris (Goruskov et al. 2012).

Nowadays thallus of this species was recorded
only on the bark of oak Quercus and spruce Picea in
Biatowieza Forest. Earlier, B. capillaris was reported
from the bark of hornbeam Carpinus, maple Acer,
spruce Picea, oak Quercus, birch Betula, pine Pinus
(Rypzak 1961, 1969) and from the bark of pine Pinus
trees (Sparrius 2003).

In Central Slovakia (LuxAc¢ 2009) B. capillaris is
a commonly found lichen in the valley. The variation
in the chemical make-up of the species is high. The
thallus did not contain only alectorialic acid, barba-
tolic acid, and = atranorin but also some specimens
had other substances, which HoLien (1989) designat-
ed as unknown acids.

Bryoria capillaris was specially considered due to
its chorological and ecological implications within
southern Europe region (ARAGON et al. 2006).

Specimens examined: GC 64 - Bialowieza For-
est, Wiladystaw Szafer Reserve, branch 445 A, N
52°42.162', E 23°43.081', bark of Quercus robur, 25
August 2011, det. A. Bohdan, M. Poptawska; GC
65 - Bialowieza Forest, Wiladystaw Szafer Reserve,
branch 449 D, N 52°41.852', E 23°47.548', bark of Pi-
cea abies, 18 July 2011, det. A. Bohdan, M. Poptawska.
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