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Yopromopcokuit bomaniunuil sxcyprar — mom 6, Ne3 (2010)

Mikonozisa ma 1ixenonozis

Athelium imperceptum Nyl. (Thelocarpaceae, Ascomycota),
a scarcely known ephemeral lichen of biological soil crusts,
new to Ukraine

ALEXANDER YEVGENOVICH KHODOSOVTSEV
ANNA OLEKSITVNA NAUMOVICH
OLGA SERGEEVNA VONDRAKOVA

JAN VONDRAK

Xo40COBLEB A.€., HAymoBuY I'.0O., BOHAPAKOBA O.C., BoHAPAK ., 2010: Athelium
imperceptum Nyl. (Thelocarpaceae, Ascomycota) — wmaJjoBigomuii edemepHumii
JINIIAWHAK 3 TPYHTOBOI GiosioriuynHoi Kipku, HOBHIl 1A YKpaiHu. Yepromopck. bom.
ac., T. 6, N 3: 385-389.

OOroBOPIOIOTHCS Pe3yIbTaTH OCHIIPKEHHS PIIKICHOTO JMIIAiiHuKa Athelium imperceptum
(syn. Thelocarpon imperceptum) 3HaiineHoro Bmepiie B YkpaiHi. [IpencraBieHi naHHI
HI0JI0 eKoJNorii BHAy, HOro momupeHHs y €BpOIMi, a TakoX CyJacHUil miarHo3 poay
Athelium Tta Buny Athelium imperceptum. BimHoBnenuii pin Athelium BiApi3HAETBCA Bin
Thelocarpon BIACYTHICTIO ITylbBIHOBOI KHCIOTH Ta 1i TOXIJAHUX, SIKIi YTBOPIOIOTH
’KOBTYBATy MOBOJIOKY Ha MOBEPXHi MIOAOBUX Tij. CTPyKTypa TEpHUTelis Haraaye Taky y
Thelopsis rubella. Thelocarpon magnussonii He YTBOPIOE IYJIbBIHOBOI KHCIOTH Ta il
MOXigHUX (BIPOTITHO BTOPHMHHO BTPAyYeHUX), ONHAK BIiApI3HAETbCS Bin Athelium
imperceptum 100pe PO3BUHYTHM CIAHEBUM KPa€eM.

Kmiouosi cnosa: Athelium imperceptum, Kelleria polyspora, 6ionoziuna epynmoea Kipka,
Thelopsis, Thelocarpon, Ykpaina

KHODOSOVTSEV A.YE.,, NAUMOVICH A., VONDRAKOVA O.S., VONDRAK J., 2010: Athelium

imperceptum Nyl. (Thelocarpaceae, Ascomycota), a scarcely known ephemeral lichen of
biological soil crust, new to Ukraine. Chornomors k. bot. z., Vol. 6, N 3: 385-389.

Our new record to Ukraine of a rare lichen Athelium imperceptum (syn. Thelocarpon
imperceptum) is discussed. We provide data on ecology of the species and its European
distribution and we have also made up modern diagnoses of both, the genus Athelium and
the species A. imperceptum. The recovered genus Athelium is distinguished from
Thelocarpon by the absence of pulvinic acid derivates forming a superficial yellow pruina
on perithecia; its perithecia rather resemble those of Thelopsis rubella. Thelocarpon
magnussonii is also devoid of yellow pruina (probably a secondary lost) but it differs from
A. imperceptum by its well-developed thalline exciple.

Keywords: Athelium imperceptum, Kelleria polyspora, biological soil crust, Thelopsis,
Thelocarpon, Ukraine

XoaocoBLEB A.E., HaAymoBn4d A.O., BOHIPAKOBA O.C., BoHJPAK 5., 2010: Athelium
imperceptum Nyl. (Thelocarpaceae, Ascomycota) — MaJiOU3BeCTHBI 3(pemMepHbIii

JUIIAWHUK W3 TNOYBEHHOH OMOJIOrMYecKOd KOPKHM, HOBBIH Uil YKpauHbL
Yepromopck. 6om. xc., T. 6, N 3: 385-389.

OOCYKIAI0ThCS PE3yIbTAThl UCCIEAOBAHUS PEAKOro JUIMaiHuKa Athelium imperceptum
(syn. Thelocarpon imperceptum) HaiiIeHHOTO BIIepBhIe B YKpauHe. [IpefcTaBieHbl JaHHBIC
00 PKOJIOTHH BH[A, €0 PaclpocTpaHeHuy B EBporie, a Takke COBPEMEHHBIH THAarHO3 Poja
Athelium v Buna Athelium imperceptum. BoccTaHOBIeHHBIN pon Athelium oTiawdaeTcs OT
Thelocarpon OTCYTCTBHEM IIyJIbBUHOBOM KHCIOTHI M €€ IPOU3BOIHBIX, 00pa3yroIInX
JKEJITOBATHI HAJET Ha  IOBEPXHOCTH ILIOAOBBIX Teid. CTPYKTypa INEPUTENHs TaKKe
HamlOMUHaeT TakoByo y Thelopsis rubella. Thelocarpon magnussonii He o00pa3yeT

© A.Ye. Khodosovtsev, A. Naumovich, O.S. Vondrakova, J. Vondrak
YopHomopchk. 0oT. k., T. 6, Ne 3: 385-389.
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Khodosovtsev A. Ye., Naumovich A., Vondrdkova O.S., Vondradk J.

MyJTbBUHOBONW KHCIIOTBI U €€ MPOU3BOIAHBIX (BEPOSTHO BTOPHYHO YTPAUYEHHBIX), OTHAKO
otnuyaercs ot Athelium imperceptum XOpOIIO Pa3BUTHIM CIIOCBHIIIHBIM SKCIIHITYIIOM.

Kmiouesvie cnosa: Athelium imperceptum, Kelleria polyspora, 6uonoeuueckas nougennast
xopka, Thelopsis, Thelocarpon, Ykpauna

Introduction

During the short winter excursion to south Ukrainian steppes (2009), we collected a
greenish biological crust on soil in a disturbed grassland. The crust was covered by colourless
perithecia of Athelium imperceptum (syn. Thelocarpon imperceptum), an ephemeral lichen,
which had never been collected in Ukraine before. Since its discovery by NYLANDER [1886],
the species was only found several times in Europe. Fructification of A. imperceptum is
probably restricted to cold months of the year, because our attempts to find it again in the
same locality in the summer of the next year failed. Nevertheless, perithecia of A.
imperceptum were visible again in the next winter. We found another Ukrainian locality in
winter 2010 / 2011. We consider 4. imperceptum as an outstanding little-known species and
provide its modern description and summarize known data on its ecology and distribution.

Material and Methods

Samples were collected in winters (2009, 2010) in southern Ukraine (Kherson region).
Specimens are deposited in herbaria KHER and CBFS. Following characters were used for
description of our material: thallus structure, size and colour of perithecia, thickness and
structure of ascoma wall, direction and length of periphyses, structure of hamathecium, size,
shape and I-reaction of mature asci, size and shape of ascospores and number of ascospores
per ascus. Observations and measurements were done in water, to an accuracy of 0.25 pm for
ascospore dimensions, 10 pm for sizes of perithecia and 1 pum for other characters.
Measurements are given as (min.—) X+SD (—max.), where X = mean value and SD = standard
deviation. Numbers of measurements are given in square parentheses [n]. Morphological
terminology follows SMITH et al. [2009].

Results and discussion
ATHELIUM Nyl., Flora, Jena 69: 463 (1886).
Short diagnostic description: Ascomata perithecia. Wall of perithecia + colourless, of narrow
hyphae. Asci I+ light blue, with thin tholus, multispored (>100 spores per ascus). Ascospores
simple. Hymenial gel 1-. Periphyses present, c. 2030 um long, perpendicular to upper
perithecial wall, simple to branch. Paraphyses absent.
Athelium 1s a monotypic genus; the only species, 4. imperceptum, is characterized below.

ATHELIUM imperceptum Nyl., Flora, Jena 69: 463 (1886).

Type: Supra terram muri humidi prope Zuerich in Helvetia, [coll.] Hegetschweiler (WA? —
typus, not seen).

= Thelocarpon imperceptum (Nyl.) Mig., Flora von Deutschl., 2, 12: 485 (1926);
Thelococcum imperceptum (Nyl.) H. Magn., Rabh., Krypt.-F1L., 9, 5 (1): 289 (1935).

= Thelococcum polysporum Tomin, Opredelitel Korkovich Lishainikov Europ. Chasti SSSR:
303 (1956).

Type: Russia. Volgograd, near Krasnoarmeysk (Sarepta) town, 09.1922, V.A4. Keller (LE 294
— isotypus).

= Kelleria polyspora Tomin., Uber die Bodenflecht. Der Halbwiist. Siid-Ost-Russl.: 28 (1926)
(illegitimate name, Art. 53.1); Thelocarpon polysporum (Tomin) Tomin, Opredelitel
Korkovich Lishainikov Europ. Chasti SSSR: 303 (1956) (illegitimate name); Thelocarpon
imperceptum var. polysporum (Tomin) Oxner in Kopachevskaya, Makarevicz et Oxner,
Hadbook of the lichens of the USSR, 4, Verrucariaceae — Pilocarpaceae, Leningrad: 111
(1977) (illegitimate name). (Fig. 1.).
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Images of the CBFS specimen are available on:
http://botanika.bf jcu.cz/lichenology/index.php.

Fig. 1. Athelium imperceptum: a — thallus with perithecia immersed in the soil (CBFS JV6946); b — known
distribution; ¢ — vertical section of a perithecium; d — ascus; e — ascospores (scales in pm).

Puc. 1. Athelium imperceptum: a — cianb 3 nepurteniamu 3araudaenumu y rpyHt (CBFS JV6946); b —
BigoMe MOMIMpPeHHS; ¢ — BepTHKAJIBLHUN 3pi3 yepe3 neputeniii; d — cyMka; e — ackocnopu (MipuJjio y pm).

Thallus very thin, film-like, inconspicuous when dry but forming greenish spots when
wet; K—, C—, P—, -, UV— (or UV+ indistinctly yellowish). Thallus hyphae c. 0.5-0.75 pm
wide, forming a loose network among soil particles in lower part and enclosing chlorococcoid
algae in upper part. Algal cells (10—) 17.4+6 (-30) um diam. [15]. Perithecia (250—) 330+65
(-420) um diam. [10], globose in section, fully to three quarters immersed in soil crust;
ostiolar areas only visible as pale yellow / pale brownish spots ¢. 100-200 pm diam. 4scoma
wall gelatinous, colourless or pale rose-brownish, (35-) 43+6 (—50) um wide [10], not
differentiated in layers, of narrow hyphae, c¢. 0.5-0.75 um wide, K-, C—, P—, I-. Periphyses
(20-) 2744 (-35) um long [15], single or sometimes branched, perpendicular to the
uppermost wall of perithecium. Paraphyses absent. Hymenial gel 1-. Asci 1+ light blue,
multispored (200-300 spores per ascus), (180-) 260+40 (—320) x (25—) 40£10 (—60) um [15].
Ascospores simple, colourless, with one oil drop in their centers, bacilliform, with variable
size, (5.5-) 9.9£2.2 (—14) x (2.5-) 3.940.8 (—6.3) um [30]. Anamorph not found.
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Ecology. 1t is a little collected inconspicuous lichen (probably very rare, but maybe
largely overlooked) and data on its ecology are sparse. According to our observations of the
south Ukrainian population, its lichenized thalli and perithecia are probably ephemeral,
restricted to moist and cold seasons. South Ukrainian samples were collected in dry disturbed
grasslands on a flat southern slopes. In Poland, it was collected on disturbed soil in zinc and
lead enriched anthropogenic substrates [BIELCZIK et al., 2009]. In the Netherlands, it was
found in two rural sites on loamy soil together with Collema limosum and respectively
Verrucaria sp. [VAN DEN BooM et al., 2000]. In Russia, it was collected on soil in open
natural steppe [TOMUH, 1926].

Distribution. (Fig. 1b). Known only from Europe; Russia [ToMuH, 1926], Poland
[BIELCZYK et al., 2009], The Netherland [VAN DEN BooMm, 2000], Switzerland [NYLANDER,
1886]. New to Ukraine.

Ukrainian samples. Kherson region, Bilozers'ky district, village Mykils'ke, right
bank of Ingulets river, on disturbed soil near concrete plate, alt. 12 m, N 46°43°02.7"" E
32°48°51.2"", 7 Feb. 2009, J. Vondrak, A. Khodosovtsev, A. Naumovich (KHER, CBFS
JV6946); Ibid.: 28 Feb. 2010, A. Khodosovtsev (KHER); vill. Sofievka, alt. 22 m,
46°35°55.4"" E 32°14°13.2"", 13 Feb 2011, 4. Khodosovtsev, Yu. Khodosovtseva (KHER).

Remarks. This species, recently named Thelocarpon imperceptum, is distinguished
from other Thelocarpon species (except for T. magnussonii G. Salisb. [ORANGE et al., 2009])
by entire absence of pulvinic acid derivates (vulpinic acid, pulvinic dilactone and pulvinic
acid) forming a superficial yellow pruina. We prefer to place 7. imperceptum into the
separated genus Athelium, because of its outstanding morphology, mainly its colourless
perithecia without yellow pruina. Perithecia of Thelocarpon magnussonii are also without
yellow pruina, but this species has distinct thalline exciple and is similar to other Thelocarpon
species with thalline exciple and pruinose perithecia; we assume secondary absence of yellow
pruina in 7. magnussonii.

Telococcum polysporum (= Kelleria polyspora, illegitimate name) was described on
morphologically + identical specimen to those of A. imperceptum, but with smaller
ascospores (69 x 3-3.5 um) [ToOMUH, 1956]; NYLANDER [1886] observed 7—-10 x 4—4.5 pm.
On grounds of our observations, sizes of ascospores considerably vary in our specimens of A4.
imperceptum; some asci may contain only small ascospores (4-6 x 3—5 um). We consider 7.
polysporum a later synonym to A. imperceptum.

Some species of the genus Thelopsis (Stictidaceae with doubts), e.g. T. rubella Nyl.,
have very similar morphology of perithecia to Athelium [ROSE et al., 2009]; colourless
perithecia without pruina, multispored asci, long periphyses, I-reactions of asci and hymenial
gel, etc. In the other hand, Thelopsis differs from Athelium in mostly septate ascospores,
Trentepohlia photobiont and presence of simple paraphyses.

Other two genera, 1) Sarcosagium (Thelocarpaceae) and 2) Thelocarpella
(Thelocarpaceae) differ from Athelium mainly by 1) fully exposed apothecial ascomata with
white-pink pruina [GILBERT, PURVIS, 2009] and 2) dark pigmented to carbonized upper wall
of perithecia [NAVARRO-ROSINES et al., 1999].

We consider Athelium imperceptum most closely similar to the genus Thelopsis but
future molecular studies will show us the real phylogenetic affinity of this peculiar species.

Literature
TomuH M.II. TlouBeHHBle JUIIAWHUKY. JIMIMIAaWHUKH, BCTpeYaroIlMEecsl Ha COJIOHLIEBATBIX II0YBaX B
nonymmycTeiHHOM ob6nacti HOro-Bocroka // PacTuTenbHBI MUpP PYCCKHMX CTENEH, MONYIYCTHIHb H
mycTbIHb. OYepKH SKONoruueckue u puroconuonornieckue. — Boponex, 1926. — Bem. 2. — C. 19-24.

388



Athelium imperceptum Nyl. (Thelocarpaceae, Ascomycota), a little known ephemeral lichen of biological soil crust...

TomuH ML.II. Onpenenurens KOpKOBbIX JumaiHukoB EBporneiickoit uactu CCCP (kpome Kpaitnero Cesepa u
Kpsima). — Munck: u3-Bo AH BCCP, 1956. — 533 c.

BIELCzYK U., JEJDRZEJCZYK-KORYCIN'SKSA M., KiszkA J. Lichens of abandoned zinc-lead mines // Acta
Mycologica. —2009. — Vol. 44, N 2. — P. 139-149.

GILBERT O.L., PUrVIS O.W. Sarcosagium A. Massal. (1856) // In: The Lichens of Great Britain and Ireland
(Smith C.W. et al., eds). — London, 2009. — P. 832.

NAVARRO-ROSINES P., Roux C., BELLEMERE A. Thelocarpella gordensis gen. et sp. nov. (Ascomycetes
lichenisati, Acarosporaceae) // Canadian Journal of Botany. — 1999. — Vol. 77, N 6. — P. 835-842.

NYLANDER W. Addenda nova ad lichenographicum europaeum // Flora. — 1886. — Vol. 69. — P. 461-466.

ORANGE A., WATSON M.F., JAMES P.W., MOORE D.M. Thelocarpon Nyl. (1853) / In: The Lichens of Great
Britain and Ireland (Smith C.W. et al., eds). — London, 2009. — P. 884-888.

ROSE, F. JAMES P.W., ORANGE A. Thelopsis Nyl. (1855) / In: The Lichens of Great Britain and Ireland (Smith
C.W. et al., eds). — London, 2009. — P. 889-891.

SMITH C. W., APTROOT A., COPPINS B. J., FLETCHER A., GILBERT O. L., JAMES P. W., WOLSELEY P. A. (ed.). —
The Lichens of Great Britain and Ireland, 2009. —1046 p.

VAN DEN BooMm, P.P.G. Some interesting records of lichens and lichenicolous fungi from The Netherlands IV //

Osterreichische Zeitschrift fiir Pilzkunde. — 2000. — Vol. 9. — P. 141-145.

Pexomenaye 10 apyky
M.®. Boiiko

Aodpecu asmopis:
0.€. Xooocosyes, I.O. Haymosuu

Xepcoucvrutl deporcasrutl yHieepcumem
eyn. 40 poxie ’Koemmns, 27

M. Xepcon, 73000

Yxpaina

e-mail: khodosovtsev@ksu.ks.ua

O.C. Bonopakosa
Iuemumym cmeny PAH
Byn. Ilionepcoka, 11
Openbype, 460000
Pociiicoxa @edepayis
e-mail: mer.os@mail.ru

A. Bonopax

Kagheopa bomanixu nayxosoeo gaxynomemy,
Yuisepcumem Iliedennoi bozemii

Byn. Bpanicnoscoka, 31

M. Yecovre Byoetiosiye, CZ-37005,

Yecora Pecnybnixa

e-mail: j.vondrak@seznam.cz

Otpumano 29.11.2010 p.

Author's addresses:

A. Ye. Khodosovtsev and A.O. Naumovich
Kherson State University

27, 40 Rokiv Zhovtnya str.

Kherson 73000

Ukraine

e-mail: khodosovtsev@ksu.ks.ua

0.S. Vondrakova
Institute of Steppe RAN
11, Pionerskaya str.
Orenburg 460000
Russia

e-mail: mer.os@mail.ru

J. Vondrak

Department of Botany,
Faculty of Science,

University of South Bohemia
Branisovska 31,

CZ-37005,

Ceské Budéjovice,

Czech Republic

e-mail: j.vondrak@seznam.cz

389



ISSN 1990-553X

MIHICTEPCTBO OCBITH I HAYKU VYKPAIHU
XEPCOHCBKMU JEPKABHUU YHIBEPCUTET

YOPHOMOPCBHKHWI BOTAHIYHU ’KYPHAJI

HaykoBwnii sxypHan

Tom 6
Ne 3

2010

3a 3MICT cTaTell BIAMNOBIIAIOTh iX aBTOPH.
[To3wurist peakosierii Moxke He 30iraTucs 3 AyMKaMu aBTOPIB KypHaIY.

TexHiuHUM cexperap — Iletpona 1O.A.
TexHiuyHU# pegakTop — bmax E.L

[Tignucano no apyky 30.05.2011 p.
®opmar 60x84 1/8. [Tamip odcernuit. Apyk nuudposuii. ['aprirypa Times New Roman.
YmoBH. npyk. 14,18 apk. Haxian 110.

Bunpykosano y BunaBuunrsi XJ[VY.
Ceimourso cepist XC Ne 33 Bix 14 6epesns 2003 p.
Bunano YnpasiiHHsM y cripaBax npecu Ta iHdopmariii oonaepxaaMiHicTpaiii.
73000, Ykpaina, M. XepcoH, Byi. 40 poxkiB XKoBTHs, 4.
Ten. (0552) 32-67-95.

411



