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Abstract

Bely P., Golubkov V., Tsurykau A., Sidorovich E., 2014: The lichen genus Cetrelia in Belarus: distribution,
ecology and conservation [Kerpiy gentis Cetrelia Baltarusijoje: paplitimas, ekologija ir apsauga]. — Bot. Lith.,

20(2): 69-76.

Two hundred and ten specimens of Cetrelia collected in Belarus in 1954-2012 were examined based on morp-
hological and chemical characters. Three closely related species of Cetrelia (C. cetrarioides, C. monachorum
and C. olivetorum) were identified in this study. The ecological notes and distribution maps of the detected
species in Belarus were provided and their conservation status was discussed.
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INTRODUCTION

The genus Cetrelia W.L. Culb. & C.F. Culb.
(Parmeliaceae Zenker, Lecanorales, Ascomycota) is
characterized by large foliose and grey, loosely at-
tached thalli with more or less punctiform pseudo-
cyphellae on the upper cortex, at least partly black
lower surface with sparse rhizines, marginal pycni-
dia, laminal, sometimes perforate apothecia, ellipsoid
ascospores, and atranorin as the main cortical sub-
stance with various orcinol depsides and depsidones
as diagnostic medullary substances (CULBERSON &
CULBERSON, 1968, 1976; RANDLANE & Saac, 1991).

To date, the genus Cetrelia includes 18 species
worldwide, of whichmostare distributed in easternand
south-eastern Asia (CULBERSON & CULBERSON, 1968,
1976; RANDLANE & SAAG, 1991; OTNYUKOVA et al.,
2009). In Europe, only four species occur: C. cetrari-
oides (Duby) W.L. Culb. & C.F. Culb., C. chicitae
(W.L. Culb.) W.L. Culb. & C.F. Culb., C. monacho-

rum (Zahlbr.) W.L. Culb. & C.F. Culb. and C. olive-
torum (Nyl.) W.L. Culb. & C.F. Culb. (CULBERSON &
CULBERSON, 1968; OBERMAYER & MAYRHOFFER, 2007,
HawksworTH et al., 2008, 2011; Kukwa et al., 2012;
Kukwa & MoTtiejonarti, 2012). These species have
been differently treated in recent papers and floras
(RANDLANE & SAAG, 1991; WIRTH, 1995; BIELLAND et
al., 1997; SanTEssoN et al., 2004; GILBERT & PuUR-
vis, 2009; THELL & KARNEFELT, 2011). As the species
of this genus seem to be rare almost everywhere, a
thorough comparison of the DNA within the C. ol-
ivetorum group does not exist, however, a few se-
quences were presented by THELL et al. (2004) and
Luo et al. (2007). Therefore, true taxonomic affini-
ties of the species in the complex need to be studied
further using molecular data.

The representatives of the genus are generally re-
stricted to relatively moist, cool habitats and usually
grow on the tree trunks or on bryophytes over shaded
boulders (CuLBERSON & CULBERSON, 1968). Within
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Central Europe, the representatives of the genus are
mostly epiphytic and inhabit deciduous trees mainly
in old natural or seminatural forests (OBERMAYER &
MAYRHOFFER, 2007; Kukwa et al., 2012; Kukwa &
MOTIEJONAITE, 2012).

So far three species have been reported in Belarus,
Cetrelia cetrarioides, C. olivetorum and C. mona-
chorum (KReYER, 1913; LiuBiTskala, 1914; GoLus-
Kov, 1986; RANDLANE & Saac, 1992; BEery, 2011),
of which only the latter has been identified by means
of thin layer chromatography (TLC) (RANDLANE &
SaAG, 1992). Thus, the revision of all available mate-
rial was urgently needed to determine the distribution
and habitat preferences as well as to assess conserva-
tion status of the species in Belarus.

MATERIALS AND METHODS

The present study is based on collections from
the herbaria of GRSU, GSU, MSK, MSKH and
MSKU. Herbarium acronyms follow Index Herbari-
orum (THiERs, continuously updated). Morphological
features (thallus colour, shape and size of pseudo-
cyphellae and soralia) of the samples were examined
using a stereo microscope. All specimens were stud-
ied by means of thin layer chromatography (TLC)
as well as microcrystal tests. TLC analyses were
carried out according to the methods described by
CuLBERSON & Kristinsson (1970) and ORANGE et al.
(2001). For the rapid screening of bulk specimens we
found it sufficient to use solvent C (OBERMAYER &
MAYRHOFFER, 2007). Additionally, spot test reactions
with calcium hypochlorite (C) were applied sepa-
rately or in combination with solution of 10% potas-
sium hydroxide (KC and CKC). Microcrystal tests
were performed in GE (glycerol : glacial acetic acid,
3 : 1) according to the methods described by AsAHINA
(1952).

RESULTS AND DISCUSSION

The species

Two hundred and three collections from Belarus
were examined and all three previously reported spe-
cies were identified: C. cetrarioides, C. monachorum
and C. olivetorum. Almost 3.5% (7) of all collections
were found to contain two species: C. monachorum
and C. olivetorum (4), C. cetrarioides and C. oliveto-
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rum (2), and C. cetrarioides and C. monachorum (1).

Cetrelia olivetorum is the most common spe-
cies in the country (51% of the studied specimens).
Samples of this taxon could be easily identified by
the very strong sanguineous red reaction with C of
medulla and soralia due to the presence of olivetoric
acid. It is also possible to identify olivetoric acid by
using microcrystal tests. The crystals of olivetoric
acid in GE solution crystallize slowly in the form of
small, curved needles forming dense mat (CULBER-
soN & CULBERSON, 1968) and eventually uniting with
each other in the form of treelike structures. Notably,
a few specimens deposited at GRSU and MSK and
originally labelled as Parmotrema stuppeum (Nyl.)
Hale were found to be Cetrelia olivetorum.

No samples of C. chicitae were identified in the
Belarusian material, however, it is expected to be
found in the country as it has been reported from
Biatowieza National Park (Poland) close to the bor-
der with Belarus (Kukwa et al., 2012).

Only one specimen of C. olivetorum was found
fertile with young and non-perforated apothecia.
Pycnidia were found only in several samples of
C. cetrarioides and C. monachorum.

Distribution in Belarus and neighbouring coun-
tries

Cetrelia cetrarioides is known only from 13
records in the northern and western parts of Bela-
rus (Fig. 1). Among the neighbouring countries, the
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Fig. 1. Distribution of Cetrelia cetrarioides in Belarus



species is known from the Ukraine (KONDRATYUK et
al., 2010), Russia (RaNDLANE & Saac, 1991) and
Poland (Kukwa et al., 2012). It was not possible to
evaluate the distribution of C. cetrarioides in Latvia
as the C. olivetorum complex is regarded as one spe-
cies in the country (PiTErANs, 2001), including the
former taxon.

Cetrelia monachorum is known from the south-
ern (Pripyatsky National Park), south-western (Belo-
vezhskaya Pushcha National Park) and northern
parts of the country (Fig. 2). Regarding adjacent re-
gions, the species has been reported from Lithuania
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Fig. 2. Distribution of Cetrelia monachorum in Belarus
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(Kukwa & MOTIEIONAITE, 2012), Poland (Kukwa et
al., 2012) and the Ukraine (KoNDRATYUK et al., 2010).
In Russia, C. monachorum earlier has been reported
only from the Far East, southern Siberia and the Cau-
casus (UrBaNAviCius & URBANAVICIENE, 2008), but
currently the species has been noted also for the Eu-
ropean part of Russia (STEPANCHIKOVA et al., 2011).

Cetrelia olivetorum has quite similar distribu-
tion in Belarus to C. monachorum, but the latter
taxon is less frequent in the south-eastern part of the
country (Fig. 3). Regarding neighbouring countries,
C. olivetorum is known from the Ukraine (KoNDRA-
TYUK et al., 2010), Russia (RANDLANE & SAaG, 1992;
URBANAVICIUS & URBANAVICIENE, 2008), Lithua-
nia (Kukwa & MoTieiONAITE, 2012) and Poland
(Kukwa et al., 2012).

Habitat requirements

In Belarus, all Cetrelia species are typical epi-
phytes confined to old natural or seminatural decidu-
ous and coniferous forests with high humidity. In
general, Quercus spp. (33%), Alnus glutinosa (26%)
and Carpinus betulus (14%) are the most common
substrates for Cetrelia species in Belarus (Fig. 4).

Substrate is not indicated
8 (~4 %)

Other substrate

(each below 5 %)
Quercus sp.

67 (~33 %)

Salix sp.
17 (~8 %)

Carpinus betulus

29 (,.,14 %) Alnus glutinosa

53 (~26 %)
Fig. 4. Substrate preference of Cetrelia species in Belarus

Cetrelia cetrarioides was most commonly found
in mixed forests, predominantly on deciduous trees.
It was collected on Alnus glutinosa (3 specimens),
Betula spp. (2), Populus tremula (2), Carpinus betu-
lus (1), Juniperus communis (1) and Quercus robur
(1). In three collections the information on the sub-
strate was not reported.

Cetrelia monachorum usually grows in decidu-
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ous forests (almost always in humid places). In case
of four specimens no information about the vegeta-
tion type was provided on the labels. The species
was collected on Quercus spp. (34 specimens), Al-
nus glutinosa (22), Carpinus betulus (15), Fraxinus
excelsior (6), Acer platanoides (4), Salix spp. (4),
Populus tremula (3) and decaying wood (1). Two
collections did not provide any information about
the substrate.

Cetrelia olivetorum was usually found in decidu-
ous forests (mostly in humid situations) (73 speci-
mens), and only rarely in coniferous forests (9); once
it was found also in the village park. The labels of
twenty three specimens did not provide any ecologi-
cal data. Cetrelia olivetorum was found exclusively
on deciduous trees: Quercus robur (32 specimens),
Alnus glutinosa (28), Carpinus betulus (13), Sa-
lix spp. (13), Betula spp. (6), Fraxinus excelsior (3),
Acer platanoides (2), Populus tremula (2), and bryo-
phytes over fallen tree (1). Labels of six specimens
did not give any detailed information about the sub-
strate.

According to OBERMAYER & MAYRHOFFER (2007),
Cetrelia species prefer mostly Acer pseudoplatanus,
Fagus sylvatica, Alnus spp. and less frequently Quer-
cus spp., Salix spp. and Fraxinus excelsior in Central
Europe. Kukwa et al. (2012) noted similar substrate
preferences, but only for C. cetrarioides and C. mona-
chorum. The same substrates are typical for Cetrelia
species in Lithuania (Kukwa & MOTIEJONAITE, 2012).
In Belarus, substrate selectivity of Cetrelia species
does not coincide with those in Central Europe. It
seems to be related to the phytogeographical differ-
ences in phorophyte species diversity. Belarus is out-
side the natural range of Acer pseudoplatanus and
Fagus sylvatica (WALTERs, 1968; TUTTIN & AKER-
oyD, 1993), which leaves its mark on the substrate
preferences of Cetrelia species.

In Belarus, most Cetrelia thalli grew among
bryophytes (~70% of the investigated specimens) or
on corticolous bryophytes (~6%) that has also been
pointed out by OBERMAYER & MAYRHOFFER (2007).
Perhaps this is partly due to better moisture condi-
tions in association with bryophytes.

Conservation status

The problem of chemical races and cryptic spe-
cies has become an arduous task for conservation-
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ists. In Estonia, for example, Cetrelia olivetorum and
C. cetrarioides are treated as two separate taxa in the
Red List and are considered as vulnerable (RanD-
LANE et al., 2008). In Germany, Cetrelia cetrarioides,
C. chicitae and C. olivetorum are also separated al-
though they have different status: C. cetrarioides is
listed as endangered, while the others are vulnerable
(HorBAUER & MATzkE-HAJEK, 2011). On the other
hand, in Lithuania, Cetrelia are regarded as one spe-
cies complex for conservation purposes, while segre-
gates are used for ecological and geographical studies
only (Kukwa & MOTIEJIONAITE, 2012). This concept
is justified by the similar substrate requirements of
Cetrelia species and by their frequent co-occurrence
(OBERMAYER & MAYRHOFFER, 2007). Furthermore,
chemical characters as a definitive tool in species
recognition for practical conservation purposes were
criticized by Lonmus et al. (2003) for leprarioid li-
chens.

The current version of the Red Data Book of Bela-
rus lists only Cetrelia cetrarioides s.l1. as a vulnerable
(VU) species (KHoruzHIK et aL., 2005). Our revision
has shown that of the three recorded Cetrelia species,
C. cetrarioides is the least frequent one in Belarus.
Due to the fact that only two specimens of C. ce-
trarioides have been collected during the last two
decades, the species merits the category “critically
endangered” (CR). Cetrelia monachorum is little less
common than C. olivetorum (43%). Additionally, as
more than 80% of the specimens of C. monachorum
and C. olivetorum were collected before 1990, both
taxa are proposed to be treated as endangered (EN)
in Belarus.

The splitting of the C. olivetorum complex into
four taxa may be rational in case of reinforcing en-
vironmental protection measures in Belarus. The
presence of species with a higher threat status helps
conservationists to isolate specially protected sites
during forest management activities in protected are-
as. Furthermore, it could optimize the environmental
activities within existing protected areas as well as
help to justify the creation of new ones.

Specimens examined

Cetrelia cetrarioides: Brést region: Pruzany
district, near Xvojnik village, Xvojnik forest dis-
trict, 52° 43’ N, 23° 59’ E, 13 07 1984, V. Golubkov
(MSK); Hrodna region: Navahrudak district, near



Valetika village, Svitjazjanskae forest district, 53°
25’ N, 25° 55’ E, 26 06 1987, V. Golubkov (MSK);
Svisla¢ district, 2 km W of Brotisk village, Brotisk
forest district, 52° 51° N, 23° 57° E, 25 09 1984,
V. Golubkov (MSK); Minsk region: Minsk dis-
trict, near SlabodScyna village, 54° 01° N, 27° 48’
E, G. Antonov, V. Golubkov, O. Maslovskii (MSK);
Mjadzel district, the valley of the Mjadzelka river,
54° 58° N, 26° 51’ E, 05 08 1986, V. Golubkov
(MSK); Mabhiléu region: AsipoviCy district, 6.5 km
SE of Lipen village, Asipovicy forest district, 53°
22° N, 28° 54’ E, 10 06 1987, G. Antonov (MSK);
Vitebsk region: Haradok district, Vjarécca forest
district, 55° 36’ N, 30° 19’ E, 12 10 1957, N. Gor-
bach, (MSK); Doksycy district, near Vjalikija Sitcy
village, 54° 55’ N, 27° 31’ E, 21 07 1985, V. Go-
lubkov (MSK); Lepel’ district, 2.5 km SE of Barsuki
village, 54° 45° N, 28° 30’ E, 15 07 2010, P. Bely,
(2583 MSKH); Lepel’ district, Bjarézinski Bio-
sphere Reserve, near Domzarycy village, 54° 44’ N,
28° 18’ E, 14 09 2008, A. Yatsyna (MSK); Rasony
district, 3 km S of Tofeli village, 55° 45’ N, 28° 55°
E, 03 09 1988, V. Golubkov (MSK); near JuxaviCy
village, 56° 00° N, 28° 39’ E, 03 09 1987, V. Golub-
kov (MSK).

Cetrelia monachorum (selected specimens
only, total number of specimens examined — 91):
Brest region: Belavezskaja Pus¢a National Park, 29
09 1954, N. Gorbach (MSK); Baranavicy district,
1 km S of Tartaki village, natural landmark “Ruca;j”,
53° 01’ N, 25° 43’ E, 25 08 2009, P. Bely (MSKH
720); Kamjanec district, BelaveZskaja Pusc¢a Nation-
al Park, Karaléu Most forest district, 52° 36’ N, 23°
46’ E, 17 10 2009, P. Bely (MSKH 2020); Pruzany
district, BelaveZzskaja PuS¢a National Park, Perarot
forest district, 3.5 km NW of Peraroti village, 52° 39’
N, 23°52° E, 22 06 1983, V. Golubkov (MSK); Sto-
lin district, 5 km NW of Stolin town, 51° 55’ N, 26°
49’ E, 06 08 2010, P. Bely (MSKH 3009); Homel’
region: Petrykatl district, Prypjacki National Park,
Snjadzin forest district, 10.8 km NW of TarhoSyn
village, 52° 06’ N, 28° 12’ E, 17 08 2010, V. Go-
lubkov (GRSU); Zytkavidy district, 4 km SW of
Becy village, Azjarany forest district, 51° 59’ N, 27°
51" E, 18 08 2010, V. Golubkov (GRSU); Hrodna
region: Hrodna district, 6 km N of Jakubavicy vil-
lage, Novy Dvor forest district, 53° 54’ N, 24° 29’
E, 16 08 1999, V. Golubkov (MSK); Navahrudak
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district, near Valetika village, Svitjazjanskae forest
district, 53° 25° N, 25° 55” E, 24 06 1987, V. Go-
lubkov (MSK); Svisla¢ district, Belavezskaja Pusca
National Park, 0.5 km W of Brotisk village, Brotisk
forest district, 52° 51° N, 23° 58 E, 20 07 1984,
V. Golubkov (MSK); Minsk region: Barysat dis-
trict, Bjar¢zinski Biosphere Reserve, Palik forest
district, 54° 31° N, 28° 21’ E, 18 07 2008, P. Bely
(MSKH 4615); Lahojsk district, near JanuskaviCy
village, 54° 17° N, 27° 35° E, 30 05 1989, Yu. Pole-
schuk (MSK); Mjadzel district, Naracanski National
Park, Mjadzel forest district, 54° 47° N, 26° 52’ E,
18 08 2011, P. Bely (MSKH 4617); Mahiléii region:
Hlusk district, Slatikavicy forest district, 52° 44’ N,
28° 22’ E, 27 07 2011, A. Yatsyna (MSK 7834);
Asipovicy district, 1 km SE of Lipen’ village, 53°
24’ N, 28° 50’ E, 15 05 1990, V. Golubkov (MSK);
Vitebsk region: Doksycy district, Bjarézinski Bio-
sphere Reserve, Rozna forest district, 54° 48° N, 28°
14° E, 22 02 2008, P. Bely (MSKH 4618); Lepel’
district, Bjarézinski Biosphere Reserve, Cjaréski for-
est district, 54° 38’ N, 28° 25’ E, 15 05 2008, P. Bely
(MSKH 4616); Braslau district, Braslati Lakes Na-
tional Park, Braslat forest district, near Dubki vil-
lage, 55° 36’ N, 27° 05” E, 13 06 2011, A. Yatsyna
(MSK 7600); Polack district, 2.5 km SW of Ksty vil-
lage, Navapolack forest district, 55° 27° N, 28° 40’
E, 30 08 1989, V. Golubkov (MSK); TaloCyn dis-
trict, 5 km SW of TaloCyn town, 54° 23’ N, 29° 38’
E, 25 09 1987, V. Golubkov (MSK).

Cetrelia olivetorum (selected specimens only,
total number of specimens examined — 106):
Breést region: Belavezskaja Pusca National Park,
28 09 1954, N. Gorbach (MSK); Kamjanec district,
Belavezskaja Pusca National Park, Karalét Most for-
est district, 4 km E of Viskuli village, 52° 36’ N, 24°
00’ E, 20 07 1984, V. Golubkov (MSK); Malaryta
district, 12 km N of Malaryta town, 51° 53° N, 24°
06’ E, 14 09 1984, V. Golubkov (MSK); Pruzany
district, Belavezskaja Pus¢a National Park, Perarot
forest district, 3 km S of Peraroti village, 52° 40’ N,
23°55°E, 10 06 1984, V. Golubkov (MSK); Zabinka
district, near Mel’niki village, 52° 06’ N, 24° 06’ E,
22 06 1997, V. Golubkov (MSK); Homel’ region:
Dobrus district, 4 km N of Uborak village, 52° 25’
N, 31° 35" E, 26 07 2010, P. Bely (MSKH 2728);
Lel’¢ycy district, 1 km N of Lel’Cycy town, 51° 48’
N, 28° 19’ E, 18 09 2009, P. Bely (MSKH 1865);
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Mazyr district, near Xomicki village, Maiseetlika
forest district, 52° 04’ N, 29° 04’ E, 22 05 1981,
V. Golubkov (MSK); Zytkavi¢y district, Prypjacki
National Park, Perarot forest district, 52° 02’ N, 28°
09’ E, 27 08 1982, V. Golubkov (GRSU); Hrodna
region: Svislac district, Belavezskaja PuSca National
Park, 1 km ENE of Broiisk village, Brotisk forest
district, 52° 51° N, 24° 00’ E, 25 09 1984, V. Gol-
ubkov (MSK); Minsk region: Krupki district, near
Pasemkavidy village, 54° 37° N, 29° 03° E, 06 07
1961, N. Gorbach, 1. Koneva (MSK 6526); Mjadzel
district, Ol’seéva village, 54° 56’ N, 26° 21’ E, 28
06 2006, A. Yatsyna (MSKU 1171); Njasviz dis-
trict, forest cottage “Al’ba”, 53° 12° N, 26° 38’ E,
23 07 1960, N. Gorbach (MSK 7545); Mahiléi re-
gion: Babrujsk district, 3.5 km SW of Makaravicy
village, 52° 54’ N, 29° 03’ E, 01 06 2011, P. Bely
(MSKH 4619); Hlusk district, Slatikavicy forest dis-
trict, 52° 46° N, 28° 33° E, 29 04 2011, A. Yatsyna
(MSK 7280); Klimavicy district, natural landmark
“Budzjanscyna”, 53° 33’ N, 31° 46’ E, 27 01 2005,
P. Borisenko (MSKU 813); Mahiléu district, near the
city of Mahiléd, 11.07.1961, N. Gorbach, 1. Koneva
(MSK 7550); Asipovicy district, near BrycalaviCy
village, 53° 22° N, 28° 50’ E, 21 05 2004, A. Yat-
syna (MSKU 817); Vitebsk region: DokSycy dis-
trict, Bjarézinski Biosphere Reserve, Bjarézino for-
est district, 54° 54’ N, 28° 22° E, 12 06 2007, P. Bely
(MSKH 4614); Haradok district, Vjarécca forest dis-
trict, 55° 36’ N, 30° 19’ E, 12 10 1957, N. Gorbach
(MSK 7543); Lepel’ district, Bjarézinski Biosphere
Reserve, Krajcy forest district, 08 09 1983, V. Gol-
ubkov (MSK); Polack district, 2.5 km of Ksty vil-
lage, Navapolack forest district, 55° 27’ N, 28° 41°
E, 30 08 1989, V. Golubkov (MSK); Rasony district,
3 km S of Tofeli village, 55° 45’ N, 28° 55’ E, 03 09
1988, V. Golubkov (MSK).
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KERPIU GENTIS CETRELIA BALTARUSIJOJE: PAPLITIMAS, EKOLOGIJA IR APSAUGA

Pavel BELY, Vladimir GoLuBkov, Andrei Tsurykau, Evgenii SIporROVICH

Santrauka

Du Simtai deSimt kerpiy genties Cetrelia pavyz-
dziy, surinkty Baltarusijoje 1954-2012 metais buvo
revizuoti remiantis morfologiniais ir cheminiais po-
zymiais. Tyrimo metu buvo nustatytos trys tarpusa-

76

vyje artimos Cetrelia genties riiSys — C. cetrarioides,
C. monachorum ir C. olivetorum. Pateikiami Baltaru-
sijoje rasty rusiy paplitimo zemélapiai ir pastabos apie
ju ekologija bei aptariamas ju apsaugos statusas.



