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Abstract

Degtjarenko P., Moisejevs R., 2020: Revision of the genus Cetrelia (lichenised Ascomycota) in Latvia. — Bo-

tanica, 26(1): 88-94.

All available specimens (98) of the genus Cetrelia from Latvia (Northern Europe) in the Herbaria DAU and
RIG were revised. Cetrelia cetrarioides, C. olivetorum and C. monachorum were confirmed to occur in the
country. The last taxon is new to Latvia. Distribution maps and habitat preferences of all three species in Latvia
were presented, and their conservation status was discussed.
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INTRODUCTION

The genus Cetrelia W.L. Culb. & C.F. Culb.
(Parmeliaceae, Lecanorales, Ascomycota) has been
described by CuLBERSON & CULBERSON (1968). The
genus is characterised by a large foliose, loosely
attached greyish-green thallus with rounded mar-
ginal lobes and laminal pseudocyphellac on an up-
per cortex, at least partly black lower surface with
sparse rhizines, ellipsoid ascospores, and atranorin
as the main cortical substance with different orcinol
depsides and depsidones as diagnostic medullary
substances (CULBERSON & CULBERSON, 1968, 1976;
OBERMAYER & MAYRHOFER, 2007; Mark et al., 2019).
The European Cetrelia species are characterised by
the presence of marginal soralia. In Europe, the Ce-
trelia species are mostly epiphytic and found in old
natural or seminatural forests on tree bark or occa-
sionally on mossy rocks (OBERMAYER & MAYRHOF-
FER, 2007; Kukwa et al., 2012; DEGTIARENKO et al.,
2018). The genus includes 18 currently accepted
species (THELL et al., 2012; RaNDLANE et al., 2013),
and most species are restricted to eastern and south-
eastern Asia (CULBERSON & CULBERSON, 1968; RAND-
LANE & SAAG, 1991). In Europe, only four species are
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known: Cetrelia cetrarioides (Delise) W.L. Culb. &
C.F. Culb., Cetrelia chicitae (W.L. Culb.) W.L. Culb.
& C.F. Culb., Cetrelia monachorum (Zahlbr.)
W.L. Culb. & C.F. Culb., and Cetrelia oliveto-
rum (Nyl.) W.L. Culb. & C.F. Culb. (CULBERSON &
CULBERSON, 1968; HawksworTH et al., 2008, 2011).
The taxonomic affinities of these species have been
discussed over the years. Several studies have sug-
gested accepting only one species in the group with
four chemotypes, separated according to the major
medullary substances, which can be visualised by the
standard thin-layer chromatography methods (TLC)
(CLERC, 2004; SanTEssoN et al., 2004; GILBERT &
Purvis, 2009), while others have considered the dif-
ferent chemotypes as separate species (RANDLANE &
SaaG, 1991; WIrTH et al., 2013). Recently, MARK et
al. (2019) have shown that these chemotypes are cor-
related with phylogenetic clades. Recognition of the
species based on TLC results is, therefore, confirmed
to be possible. The Cetrelia synthesise specific sets
of related substances — chemosyndromes, where the
same product may occur in several species, but in
different quantities, acting either as a major or a mi-
nor compound — specific to its taxonomic affiliation
(CuLBERSON & CULBERSON, 1968). Cetrelia monacho-



rum contains imbricaric acid as the major medullary
substance and, additionally perlatolic, 4-O-demeth-
ylimbricaric, and anziaic acids in minor or trace
amounts in the medulla (OBERMAYER & MAYRHOFER,
2007; Kukwa & MOoTIEIONATTE, 2012). Cetrelia ce-
trarioides contains perlatolic acid as the major and
imbricaric acid as minor medullary substance (OBER-
MAYER & MAYRHOFER, 2007; Kukwa & MOTIEJUNAITE,
2012). Cetrelia olivetorum can be separated from the
morphologically similar species C. cetrarioides and
C. monachorum by a strong sanguineous/red reaction
with the spot-test reaction with solution of sodium
hypochlorite (C), which is caused by the presence of
olivetoric acid in medulla (with trace of anziaic acid
and 4-O-de-methylmicrophyllinic acid) (OBERMAYER
& MAYRHOFER, 2007; GoruBkov et al., 2015). Cet-
relia chicitae produces alectoronic acid and a-col-
latolic acid, including physodic acid and 4-O-meth-
ylphysodic acid in traces (OBERMAYER & MAYRHOFER,
2007). Also, all discussed Cetrelia species contain
atranorin in the cortex.

In Latvia, two species, C. olivetorum and C. ce-
trarioides, have been recorded and distinguished by
morphology and a spot-test reaction with solution of
sodium hypochlorite (C) (ABoLiNa et al., 2015). In
the neighbouring countries, Estonia, Lithuania and
Belarus, three species of the genus Cetrelia have been
confirmed by TLC (Kukwa & MOTIEJONAITE, 2012;
Goruskov et al., 2015; DEGTIARENKO et al., 2018). To
date, no particular chemical studies using TLC and
distributional survey of the genus Cetrelia have been
performed in Latvia. This study aimed to revise the
Cetrelia taxa from available herbarium material to
determine the species, their distribution and habitat
preferences according to the European Union Habi-
tats Directive in Latvia.

MATERIALS AND METHODS

The present study was based on herbarium mate-
rial collected in Latvia from 1957 to 2018. A total of
98 specimens from the Lichenological Herbarium of
Daugavpils University (DAU) and the University of
Latvia (RIG) were studied. Morphology of the Cetre-
lia specimens was examined using a stereomicroscope.
The specimens were tested for lichen substances by
thin-layer chromatography (TLC; solvent A) (ORANGE
etal., 2001). Localities of Latvian specimens and their
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substrates were transcribed from the labels. Distribu-
tion maps of the Cetrelia species were created using
ESRI ArcGIS pro 2.3. (ESRI, 2011).

RESULTS AND DISCUSSION

Heretofore, only two species, Cetrelia oliveto-
rum and C. cetrarioides, had been known in Latvia
(ABoLNA et al., 2015), Cetrelia monachorum was re-
ported new to Latvia. Cetrelia cetrarioides and C. ol-
ivetorum accounted for 43% and 42% of the examined
specimens, respectively. Amongst other Cetrelia spe-
cies in Latvia, Cetrelia monachorum appeared to be
the rarest — with 15% of the examined specimens. All
studied material was sterile (without apothecia).

Cetrelia cetrarioides and C. olivetorum were first
recorded in Latvia in 1957 (ANDRUSAITIS et al., 1996)
in the Numerne Forest near Donikava town. Since
then, it has been recorded from other parts of Latvia
as well (PITerANS, 2001; ABoLiNA et al., 2015). Most
collections of the Cetrelia are from the north-eastern
and central parts of Latvia (Figs 1, 2). There are no
records from the western part of the country. The
distribution of C. monachorum is congruent with the
distribution of other Cetrelia species (Fig. 3).

The three Cetrelia taxa are morphologically very
similar, and difficult to distinguish based on morphol-
ogy alone (RANDLANE & SaAG, 1991; OBERMAYER &
MAYRHOFER, 2007; MARK et al., 2019). In our study,
twenty-one C. cetrarioides specimens were previously
determined as C. olivetorum, and seven C. olivetorum
specimens as C. cetrarioides. A possible explanation
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Fig. 1. Map of Cetrelia cetrarioides distribution in Latvia
(marked with black circles); based on the herbarium collec-
tion from 1957 to 2018

89



DEeGTIARENKO P., MoOISEJEVS R.

1:1 700 000

- —
0o % s 100

=l | bing

Fig. 2. Map of Cetrelia olivetorum distribution in Latvia
(marked with black circles); based on the herbarium collec-
tion from 1957 to 2018
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Fig. 3. Map of Cetrelia monachorum distribution in Latvia
(marked with black circles); based on the herbarium collecti-
on from 1957 to 2018

for this might be that C. olivetorum and C. cetrario-
ides had been treated in Latvia as one species until
2001 (PiTERANS, 2001). Since 2001, the determination
of these taxa continued to be mainly based on mor-
phology and spot-test reactions which are unreliable.
Fifteen specimens were determined as C. monacho-
rum (previously determined as C. cetrarioides and
C. olivetorum and kept in the herbarium collections
under C. cetrarioides or C. olivetorum names). The
determination of lichen secondary substances using
TLC proved to be a reliable tool to distinguish be-
tween these taxa (OBERMAYER & MAYRHOFER, 2007;
Kukwa et al., 2012; Mark et al., 2019).

In the continental parts of Europe, the Cetrelia
species grow mostly in old deciduous or mixed for-
ests, in localities of high humidity (OBERMAYER &
MAYRHOFFER, 2007), especially in swamp forests or
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forests surrounded by a lake or river or on hillsides
near lakes or streams (RANDLANE & Saag, 1991;
Kukwa et al., 2012; KukwA & MOTIEJONAITE, 2012).
The Cetrelia habitat requirements in Latvia according
to the European Union Habitats Directive (AUNINS et
al., 2013) were based only on 33 recorded specimens
from DAU and RIG. Data on habitat requirements
according to the EU Habitats Directive were not used
for other 65 specimens due to insufficient data on the
specimen labels and lack of knowledge on the EU
habitat distribution in Latvia. The examined Cetre-
lia specimens were mainly found at the sites, which
correspond to the habitat type “Fennoscandian hemi-
boreal natural old broad-leaved deciduous forests
(Quercus, Tilia, Acer, Fraxinus or Ulmus) rich in
epiphytes” (habitat type code “9020”, 31% of the ex-
amined records), “Fennoscandian deciduous swamp
forests” (habitat type code “9080*”, 24% of the ex-
amined records), and “Alluvial forests with Alnus
glutinosa and Fraxinus excelsior” (habitat type code
“91E0*”, 24% of the examined records).

Elsewhere, the Cetrelia species usually occur on
deciduous trees and are very rarely found on conifer-
ous trees (OBERMAYER & MAYRHOFFER, 2007; Kukwa et
al., 2012; Kukwa & MOTIEJONAITE, 2012). In Latvia, the
Cetrelia species prefer mostly Alnus glutinosa, Fraxi-
nus excelsior, Populus tremula, Tilia cordata, Quercus
robur and less frequently A. incana, Betula pendula,
Corylus avelana, Padus avium and Picea abies (Tab-
le 1). The habitat preferences for 18 specimens were not
recorded on the specimen labels (Table 1).

In the Baltic countries, the Cetrelia species are rare
and threatened. In Estonia, C. olivetorum and C. ce-
trarioides are considered as endangered (EN) and
C. monachorum as critically endangered (CR; Lonmus
et al., 2019). In Lithuania, all species of the genus Ce-
trelia are considered as EN (Jurga Motiejlinaité pers.
comm.). In Fennoscandia, for example, in Sweden,
C. olivetorum s. lat. is treated as CR (NorpiN et al.,
2011; ArTrakTA, 2019), and in Finland, C. oliveto-
rum —as EN (HyvARINEN et al., 2019). In neighbouring
Belarus, C. olivetorum and C. monachorum are treated
as EN, and C. cetrarioides — as CR (BELy et al., 2014).
Cetrelia olivetorum is classified in Category I of the
Latvian Red Data Book; the assessment of status was
based on only seven herbarium specimens and one
historical record (ANDRUSAITIS et al., 1996). The sta-
tus of newly reported C. monachorum has not been



Revision of the genus Cetrelia (lichenised Ascomycota) in Latvia

Table 1. Substrate requirements for Cetrelia cetrarioides, Cetrelia monachorum and Cetrelia olivetorum in Latvia; based on

the herbarium collection from DAU and RIG

Substrate C. cetrarioides C. monachorum C. olivetorum Total
Alnus glutinosa 13 4 12 29
Alnus incana 2 1 1 4
Betula spp. 2 0 1 3
Corylus avelana 0 0 1 1
Populus tremula 2 0 3 5
Fraxinus excelsior 11 2 7 20
Picea abies 1 0 0 1
Tilia cordata 1 3 5 9
Quercus robur 0 3 3 6
Padus avium 1 1 0 2
Unknown 8 2 8 18

determined yet. C. olivetorum is also included into the
Legislative List (Rules of Ministry Cabinet) of Legal-
ly Protected Lichens in Latvia (REGuLaTiONS, 2013).
For the current species, micro-reserves of up to 30 ha
might be established. The assessment of a threat sta-
tus of Latvian Cetrelia species based on [UCN system
(STANDARDS. .., 2006) has not been performed yet. Fur-
ther work needs to be carried out to assess the threat
status of all three Cetrelia species in Latvia according
to the IUCN system and reconsider their conservation
status for the Latvian Legislative List of Legally Pro-
tected Lichens. It is also recommendable to include
C. olivetorum, C. monachorum and C. cetrarioides
into a species monitoring system (Baronma, 2017) to
estimate the size of species populations and potential
threats for all three species.

Record new to Latvia

Cetrelia monachorum (Zahlbr.) W.L. Culb. &
C.F. Culb.

C. monachorum is morphologically similar to other
sorediate species of the genus Cetrelia and is charac-
terised by the presence of (mainly) marginal soredia.
The soralia of C. monachorum are often coarse and ir-
regular in shape with soredia usually exceeding 40 pm
in diam. On the upper part of cortex, typically small
and raised pseudocyphellae are found, sometimes as-
sociated with large ones, the lower cortex often lacks
pseudocyphellae (CuLBERsON & CULBERSON, 1968,
1976; OBERMAYER & MAYRHOFER, 2007). Morphologi-
cally similar sorediate Cetrelia species (C. cetrario-
ides, C. chicitae and C. olivetorum) are distinguished
from C. monachorum by their different content sec-

ondary metabolites profile (OBERMAYER & MAYRHOF-
ER, 2007; RANDLANE & SAAG, 1991; Mark et al., 2019).
The species is known in the following European coun-
tries: Austria (OBERMAYER & MAYRHOFER, 2007), Be-
larus (Goruskov et al., 2015), Bosnia-Herzegovina
(BiLovitz & MAYRHOFER, 2011), the Czech Republic
(OBERMAYER & MAYRHOFER, 2007), Estonia (DEGT-
JARENKO et al., 2018), France, Germany, Italy (OBER-
MAYER & MAYRHOFER, 2007), Lithuania (Kukwa &
MoTIEIONAITE, 2012), Montenegro (OBERMAYER &
MayRrHOFER, 2007; KNEZEVIC & MAYRHOFER, 2009),
Norway (OBERMAYER & MAYRHOFER, 2007), Poland
(Kukwa et al., 2012), Portugal (LLiMOoNA & HLADUN,
2001), Romania (OBERMAYER & MAYRHOFER, 2007),
Russia (European part, Tver Oblast, STEPANCHIKOVA
et al.,, 2011), Slovakia, Slovenia, (OBERMAYER &
MaAYRHOFER, 2007), Spain (BARBERO et al., 1995),
Sweden (NorbpiN et al., 2011), Switzerland (OBERMAY-
ER & MAYRHOFER, 2007), Ukraine (KONDRATYUK et al.,
2003), the United Kingdom (OBERMAYER & MAYRHOF-
ER, 2007). It is also known from the Republic of Arme-
nia, the Republic of Azerbaijan (SonraBI et al., 2007),
China (WE, 1991), Georgia (OBERMAYER & MAYRHOF-
ER, 2007; SoHrABI & ALsTRUP, 2007), Hawaii (ELix &
McCarTHY, 1998), India (Misira & UprETI, 2015),
Japan (Kurokawa, 2003), North American mainland
(OBERMAYER & MAYRHOFER, 2007), and from the Asian
part of Russia (URBANAVICHUS & ANDREEV, 2010).

Specimens examined. Ogres distr., Suntazu For-
est, forest square — 88, forest site 5, on unknown sub-
strate, 16 Oct. 2002, 1. Grisle (RIG15910). Vilakas
distr., Ziguru Forest, forest square — 504, forest site 2,
on A. glutinosa, 2 Oct. 2012, V. Larmanis (RIG16132).
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Ogres distr., Suntazu Forestry, forest square — 256,
forest site 12, on 4. glutinosa, 16 Oct. 2002, 1. Grisle
(RIG15925). Ogres distr., Suntazu Forestry, forest
square — 79, forest site 8, on 4. incana, 16 Oct 2002,
I. Grisle (RIG15917). Balvu distr., Kupravas Forest
on T. cordata, 3 Oct. 1996, A. Piterans (RIG14313).
Balvu distr., Tilza, Dominava Forest of high hu-
midity on F. excelsior, 13 Aug. 1957, A. Piterans
(RIG2038). Balvu distr., Kupravas Forest on 7. cor-
data, 3 Oct. 1996, A. Piterans (without number).
Ogres distr., Suntazu Forestry, forest square — 274,
forest site 10 on unknown substrate, in 2002, 1. Grisle
(RIG15905). Ogres distr., Suntazu Forestry, forest
square — 157, forest site 8, on 4. glutinosa, 1 Dec.
2002, 1. Grisle (RIG15908). Madonas distr., Barka-
vas Rural Municipality, on Q. robur, 22 May 1997,
A. Piterans (RIG15353). Madonas distr., on Q. robur,
22 May 1997, A. Piterans (RIG15352). Madonas
distr., Nature ‘Barkavs ozolu audze’, Q. robur forest,
22 May 1997, A. Piterans (RIG15245). Balvu distr.,
Viksnas Rural Municipality, Nature Reserve ‘Kup-
ravas liepu audze’, T. cordata forest, 26 May 1976,
A. Piterans (RIG15244). Salacgrivas distr., 2 km to
the east of Mustkalni town, on 4. glutinosa in allu-
vial swamp forest (91E0*), 1 July 2017, R. Moise-
jevs (DAU600000477). Krimulda distr., about 3 km
of Ledurga town to the east, on F. excelsior, in old-
growth broadleaved forest dominated by Q. robur, 19
Sep. 2016, R. Moisejevs (DAU600000476).
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CETRELIA GENTIES (LICHENIZUOTI AUKgLIAGRYBUNAI) REVIZIJA LATVIJOJE
Polina DEGTJARENKO, Rolands MOISEJEVS

Santrauka

.....

Buvo patikrinti visi DAU ir RIG herbariumuose C. olivetorum ir C. monachorum. Pastaroji rusis yra
laikomi Cetrelia pavyzdziai (i§ viso 98), surinkti La- nauja Latvijos lichenobiotai. Straipsnyje pateikiami
tvijoje. Inventorizacija patvirtino, kad Salyje aptinka-  visy trijy riisiy paplitimo zemélapiai bei jy buveinés
mos trys Cetrelia genties rusys: Cetrelia cetrarioides, Latvijoje, aptariamas riiSiy apsaugos statusas.
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