BOTANICAL NOTES

173

CLADONIA ASAHINAE, A LICHEN SPECIES
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Lichens belonging to the so-called Cladonia
chlorophaea group are characterized by brown
fruit bodies, and scyphose podetia covered with
corticate granules or farinose to granular soredia
(e.g., Orange 1992). As many taxa are superfi-
cially similar, their diverse secondary chemistry
plays a key role in taxonomy and identification
(Holien & Tensberg 1985; Brodo & Ahti 1996).
Discriminating them has always been a matter of
discussion, especially when their identification
was based on the set of lichen substances, and
various taxonomic ranks have been accepted.
Some taxonomists prefer to treat them at the level
of species (e.g., Brodo & Ahti 1996) or subspecies
(e.g., Wirth 1995), but sometimes only as formally
unnamed chemotypes (e.g., Motyka 1964; Purvis
& James 1992; Aptroot et al. 2001). Recent
molecular studies have proven helpful. It was
shown that taxa of the C. chlorophaea group are
not necessarily very closely related to each other
and do not form a separate clade (Stenroos et al.
2002). Morphological similarity in that group can
be interpreted as the result of convergent evolu-
tion rather than from having a common ancestor
(Stenroos et al. 2002). Thus the taxonomy of the
group is more complex than previously thought,
and needs further studies. Since the taxa seem to
be genetically distant, they deserve to be distin-
guished at species level.

Some species of the Cladonia chlorophaea
group are widely distributed in Poland (Fattynowicz
2003), but up to recent times their identification
has been based on differences in morphology
and spot test reactions, which give rather weak
information on their very important chemistry. On

account of that, usually two taxa besides the very
similar C. fimbriata (L.) Fr. and C. pyxidata (L.)
Hoffm. have been distinguished in most papers:
C. chlorophaea (Florke ex Sommerf.) Spreng.
s.str. and C. grayi G. Merr. ex Sandst. Other taxa
were largely ignored, even if some data necessary
for their determination existed in Polish sources
(Motyka 1964; Nowak & Tobolewski 1975). As
the group has been much neglected here, we have
undertaken studies to determine the distribution
and habitat requirements of all members of the
group. Some results have already been published
(Kowalewska & Kukwa 2003a, b, 2004).

Among the rich collection of ca 1500 Polish
specimens, we found one specimen with unique
chemistry. Closer examination showed it to con-
tain fumarprotocetraric, rangiformic and norrangi-
formic acids, matching the chemistry of Cladonia
asahinae J. W. Thomson (Holien & Tensberg
1985; Brodo & Ahti 1996). The species has not
been reported from Poland previously. This paper
presents its first locality in the country, provides
a description based on Polish material, discusses
similar taxa and their chemistry, and adds remarks
on its habitat requirements.

The chemical analyses employed thin-layer
chromatography (TLC) in solvent systems A and
C (methods according to Orange et al. 2001). An
acetone extract of Lepraria jackii Tensberg was
used as the control for Rf values of rangiformic
and norrangiformic acids. Several specimens
of C. asahinae deposited in Helsinki (H) were
studied for comparison. Abbreviations of the
authors of lichen names follow Brummitt and
Powell (1992). The locality of the specimen is
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given in the ATPOL grid square system (Cieslinski
& Fattynowicz 1993).

Cladonia asahinae J. W. Thomson

J. Jap. Bot. 51: 361. 1977.

Podetia up to ca 2 cm high; podetial stalk
corticate at lower part or up to cups, without or
with squamules; cortex cracked to areolate, areoles
convex to * flat, cortex sometimes extending to the
lower part of the scyphi; scyphi with short dentate
proliferations bearing pycnidia or, very rarely, with
proliferations resembling podetia; margin of scyphi
with or without divided squamules; outer part of
scyphi covered with farinose to granular soredia
or with corticated granules, very rarely with few
squamules; very rarely the lower part of scyphi
covered with cortex, or soredia/granules are shed,
revealing white medulla; inside part of scyphi with
farinose to granular soredia or with corticate gran-
ules; apothecia not found in Polish material.

CHEMISTRY. Rangiformic and norrangiformic
acids and the fumarprotocetraric acid chemosyn-
drome were detected in the Polish specimen; there-
fore it belongs to the common chemotype I. There
are two additional chemotypes recognized: 11, with
protolichesterinic acid; and III, with the fumar-
protocetraric acid chemosyndrome only (Hammer
1995; Brodo & Ahti 1996). However, they have
not been reported from Europe so far (Holien
& Tensberg 1985; Huovinen ef al. 1990).

AFFINITIES. Morphologically Cladonia asa-
hinae resembles C. chlorophaea and C. fimbriata.
It shares the presence of mostly granular soredia
with C. chlorophaea, and the shape of podetia
with a relatively long stalk and abruptly expanded
scyphi with C. fimbriata. All three taxa produce
the fumarprotocetraric acid chemosyndrome, but
only C. asahinae produces fatty acids as major
secondary compounds (in European specimens
only rangiformic and norrangiformic acids) (Brodo
& Ahti 1996).

Only Cladonia humilis (With.) J. R. Laundon
var. bourgeanica A. W. Archer, placed in the
C. chlorophaea group, produces fatty acids
together with fumarprotocetraric acid, but it

produces bourgeanic acid instead of rangiformic
and norrangiformic acids. It also differs morpho-
logically in having mostly farinose soredia on the
podetia (Holien & Tensberg 1985; Kowalewska
& Kukwa 2003a).

DISTRIBUTION AND ECOLOGY. So far Cladonia
asahinae has been found at only a single locality
in Poland. It seems to be very rare in the country
and most probably endangered, as only one
specimen was located in a very rich collection
of the C. chlorophaea group. In Poland the spe-
cies was found on soil by a path. It was growing
together with C. merochlorophaea Asahina and
some epigeic mosses.

GENERAL DISTRIBUTION. Europe: Andorra
(Azuaga et al. 2001), Czech Republic (Holien
& Tensberg 1985), Finland (Huovinen et al.
1990; Santesson ef al. 2004), Great Britain (Cop-
pins 2002), Lithuania (Motiejtinaité 2002), Iceland
(Brodo & Ahti 1996; Feuerer 2006), Norway,
Sweden (Holien & Teonsberg 1985, Santesson ef al.
2004). Asia: Russia (Brodo & Ahti 1996; Ahti
& Hammer 2002; Kristinsson et al. 2006). North
America: Canada (Brodo & Ahti 1996), U.S.A.
(Thomson 1976; Hammer 1995; Brodo & Ahti
1996 and literature cited therein; Ahti & Hammer
2002). South America: Argentina (Tierra del
Fuego) (Brodo & Ahti 1996 and literature cited
therein; see also additional specimens examined).
Antarctica (Brodo & Ahti 1996 and literature cited
therein; Osyczka & Olech 2005).

SPECIMEN EXAMINED. [Grid square Ge-34] — PO-
LAND. BESKIDY ZACHODNIE MTS. Beskid Sadecki Mts:
between Prehyba and Radziejowa Mts, alt. 1126 m,
49°26'N/20°36’E, by path, on soil, 19 Aug. 1960, leg.
J. Kiszka & J. Nowak (KRAM-L 7308, sub Cladonia
chlorophaea).

ADDITIONAL SPECIMENS EXAMINED. FINLAND.
Varsinais-Suomi, Pohja, Mérby, N end of Bokirr, alt.
25 m, granite outcrop in woods, on rock, 14 Apr. 1985,
leg. T. Ahti 43906 (H); CANADA. British Columbia,
Parke Mt. top, Mayne 1., S. Str. of Georgia, on soil, 04
June 1962, leg. W. B. Schofield 17539 & F. M. Boas (H,
paratype); ARGENTINA. Tierra del Fuego, Isla Grande,
Dept. Ushuaia, Parque Nacional Tierra del Fuego, above
Cascada Rio Pipo, alt. 50 m, 54°49'S/68°29'W, old No-
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thofagus betuloides forest, on humus soil, 11 Jan. 1989,
leg. T. Ahti 47662 (H).
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