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Mniaecia jungermanniae, a tiny inoperculate ascomycete growing on leafy liverworts of the order
Jungermanniales, was recorded at 66 localities in the Liberec Region (Czech Republic) since Decem-
ber 2013 to May 2015. It was noticed on 17 species of liverworts, with Cephalozia bicuspidata,
Calypogeia neesiana, C. azurea and Diplophyllum albicans being the most frequently inhabited ones.
The species was recorded on rocks and boulders as well as on soil on forest tracks and along streams,
exceptionally on wood. The geological bedrock was acidic in all cases — sandstone, granite or phyllite.
The altitude of the localities ranged between 315 and 1215 m a.s.l. Localities were predominantly lo-
cated in the shade in coniferous and broad-leaved forests, always with a rich occurrence of liverworts.
Hitherto known localities in the Czech Republic are also summarised in the article.
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Egertova Z., Gaisler J., Zemanova L., Hradilek Z. (2016): Mniaecia jungermanniae
(Helotiales), piehliZena bryofilni vieckovytrusa houba, v Libereckém kraji (Ces-
ka republika). — Czech Mycol. 68(2): 149-165.

Mniaecia jungermanniae, drobna inoperkulatni vireckovytrusa houba rostouci na listnatych jat-
rovkach z radu Jungermanniales, byla v obdobi od prosince 2013 do kvétna 2015 nalezena na 66 lo-
kalitdch v Libereckém kraji (Ceska republika). Byla zaznamendna na 17 druzich jatrovek, p¥i¢emsz
nejcastéji osidlenymi byly Cephalozia bicuspidata, Calypogeia neesiana, C. azurea a Diplophyl-
lum albicans. Rostla na skalach a kamenech i na ptidé na lesnich cestach ¢i podél potoku, vyjimecéné
na dievée. Geologicky podklad byl ve vsech pripadech kysely — piskovec, Zula nebo fylit. Nadmoiska
vyska lokalit se pohybovala mezi 315 a 1215 m. Lokality se nachazely prevazné ve stinu v jehli¢natych
i listnatych lesich, vzdy Slo o mista s bohatym vyskytem jatrovek. V ¢lanku jsou dale shrnuty
dosavadni znamé nalezy M. jungermanniae z Ceské republiky.
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INTRODUCTION

Bryophilous ascomycetes are a very diverse group of fungi including approx.
400 species obligatorily growing on mosses or liverworts (Dobbeler & Hertel
2013). Foliose liverworts represent a favourite substrate of these fungi, being
much more frequently inhabited than thallose liverworts (e.g. Felix 1988, Dobbeler
2002). At least 50 species have been reported growing on Jungermanniales
sensu Crandall-Stotler et al. (2008), belonging to classes Pezizomycetes (Dobbeler
1978, 2011), Leotiomycetes (Racovitza 1949, Henderson 1972, Débbeler 1986a,
Hardtke 1994, Raspé & De Sloover 1998, De Sloover 2001, Huhtinen et al. 2010),
Lecanoromycetes (Dobbeler & Triebel 1985), Sordariomycetes (Racovitza 1959,
Dobbeler 1978) and Dothideomycetes (Watson 1913, Racovitza 1959, Dobbeler
1978, 1979, 1980, 1982, 1986b, Marsh et al. 2010).

In December 2013, an interesting member of Leotiomycetes, Mniaecia
Jungermanniae (Nees ex Fr.) Boud., was found in the surroundings of the
Lemberk Castle near Jablonné v Podjestédi. The fungus, known from several spe-
cies of Jungermanniales, has tiny blue-green apothecia, which can easily be
overlooked. On the other hand, it usually grows in large groups, which makes its
discovery easier. Only a few collections of the species had been deposited in
Czech herbaria. The oldest one, coming from Prague-Hvézda (deposited in PRM)
was found in 1919 and together with two other localities from 1921 (probably not
deposited in a public herbarium) published by Kavina (1921) and Klika (1926).
Thereafter a long period with no documented collections of M. jungermanniae
in the Czech Republic followed; further localities were recorded only after 1995,
mainly by bryologists. The find from Jablonné v Podjestédi gave an impulse to
look for it also at other localities in the Liberec Region. A surprisingly high num-
ber of localities, which are presented in this paper, has been found.

MATERIAL AND METHODS

Mniaecia jungermanniae was searched for at suitable localities — shady
places with Jungermanniales — in the Liberec Region (less often also elsewhere
in the Czech Republic) from December 2013 to April 2015. Fungi were collected
together with liverworts, which were identified by L. Zemanova and Z. Hradilek.
Information on other localities was obtained from the PRM and CBF'S herbaria
and bryologists.

The description of macromorphological characters is based on fresh material.
The microscopic structures were observed both in fresh and dried material using
Olympus CX 21 and Zeiss Primo Star microscopes. Fragments of fruitbodies were
examined in water and Lugol’s solution at magnifications of 400x and 1000x.
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Fifty values of spore size and at least twenty values of other microcharacters
were measured.

For each of the 66 collections the following data are provided: cadastral munici-
pality, locality, substrate, associated liverworts (all species bearing apothecia),
GPS coordinates (given in the WGS 84 coordinate system), MTB (Central Euro-
pean grid mapping system, see Niklfeld 1971), altitude, date of collection, herbar-
ium code and collector’s name.

Abbreviations used. CBFS — herbarium of the Department of Botany of
the Faculty of Science, University of South Bohemia, Ceské Budéjovice; HR —
herbarium of the Museum of Eastern Bohemia, Hradec Kralové; NM — Nature
Monument; NNR — National Nature Reserve; NR — Nature Reserve; PRM — herbar-
ium of the Mycological Department of the National Museum, Prague (herbarium
abbreviations according to Thiers on-line).

RESULTS

Mniaecia jungermanniae (Nees ex Fr.) Boud., Hist. Class. Discom. Eur.: 99
(1907) Figs. 1-7

Peziza jungermanniae Nees ex Fr., Syst. Mycol. 2(1): 144 (1822)

Peziza bryophila Pers., Mycol. Eur. 1: 305 (1822)

Ascobolus jungermanniae (Nees ex Fr.) Berk. & Broome, Ann. Mag. Nat. Hist., Ser. 3, 15: 18 (no.
1082) (1865)

Pseudopeziza jungermanniae (Nees ex Fr.) Fuckel, Jb. Nassau. Ver. Naturk. 23-24: 291 (1870)
Calloria jungermanniae (Nees ex Fr.) Quél., Enchir. Fung.: 324 (1886)

Humaria jungermanniae (Nees ex Fr.) Sacc., Syll. Fung. 8: 146 (1889)

Mollisia jungermanniae (Nees ex Fr.) Rehm in Winter, Rabenh. Krypt.-F1., Edn. 2, 1.3 (Lief. 36):
548 (1891)

Description. Apothecia 0.2-1 (rarely up to 2) mm in diameter, flat with
a slightly raised margin, rounded, sessile, smooth, dark blue or blue-green, rarely
light blue-green, almost black when dry, growing in large groups on different liv-
erworts of the order Jungermanniales. Asci 138-195 x 17.5-22 pm, non-amyloid,
cylindrical to clavate, containing 8 uniseriately to biseriately arranged spores. As-
cospores (15)17-24 x (9)10-13 pm, Q = 1.6-2.1, variously shaped — ellipsoid to
pyriform, often with one plane side, smooth, hyaline, filled with many small drop-
lets (1-3 pm in diameter). Immature spores usually containing 1, sometimes 2 big
guttules. Paraphyses 1.5-3 pm broad, often with capitate apex up to 8 pym broad,
blue-green, septate, straight or bent, sometimes forked. Excipulum consisting of
globose to slightly angular cells 7-16 pm in diameter.
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Fig. 1. Mniaecia jungermanniae associated with Cephalozia bicuspidata, Oldfichov v Hajich, 700 m
E of Na Pilach crossroads, Jizerské hory Mts., Czech Republic, 26 Feb. 2014, leg. J. Gaisler (HR
99099). Photo J. Gaisler.

Fig. 2. Mniaecia jungermanniae associated with Calypogeia azurea, Arnultovice u Nového Boru,
850 m N of Jeleni skok vantage point, Czech Republic, 3 March 2014, leg. J. Gaisler (HR 99114). Photo
J. Gaisler.
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Fig. 3. Mniaecia jungermanniae associated with Diplophyllum albicans, Krompach, 250 m NE of
the top of Kulich hill, Luzické hory Mts., Czech Republic, 28 Feb. 2014, leg. J. Gaisler (HR 99105).
Photo J. Gaisler.

v

Fig. 4. Mniaecia jungermanniae associated with Solenostoma hyalinum, Harrachov, 560 m NW of
Alfrédka signpost, Krkonose Mts., Czech Republic, 3 May 2015, leg. J. Gaisler (HR 99172). Photo
J. Gaisler.
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Fig. 5. Mniaecia jungermanniae — asci with ascospores and paraphyses. Specimen from Arnultovice
u Nového Boru (HR 99114). Scale bar = 50 pm. Photo J. Gaisler.

Fig. 6. Mniaecia jungermanniae — ascospores. Fig. 7. Mniaecia jungermanniae — immature
Specimen from Arnultovice u Nového Boru (HR  ascospores. Specimen from Béla u Turnova (HR
99114). Scale bar = 20 pm. Photo J. Gaisler. 99079). Scale bar = 20 pm. Photo J. Gaisler.
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Distribution and ecology. Mniaecia jungermanniae was found at 66
localities in the Liberec Region, in all its four Districts — Ceska Lipa, Jablonec nad
Nisou, Liberec and Semily (Tab. 1). They were mostly situated in coniferous for-
ests (with Pinus or Picea), less often in mixed forests or acidophilous beech for-
ests. Most of the sites were shady and moist, which are important factors for the
occurrence of the associated liverworts. The fungus was recorded with its hosts
on sandstone rocks and boulders, on forest tracks and along forest streams. The
geological bedrock at the localities was sandstone, granite or phyllite.

The fungus was found on the following liverworts (alphabetically ordered,
number of records in brackets): Calypogeia azurea Stotler & Crotz (11),
C. muelleriana (Schiffn.) Mill. Frib. (2), C. neestana (C. Massal. & Carestia)
Miill. Frib. (19), Cephalozia bicuspidata (L.) Dumort. (48), Diplophyllum albicans
(L.)) Dumort. (11), Lepidozia reptans (L.) Dumort. (2), Lophozia guttulata
(Lindb. & Arnell) A. Evans (1), L. ventricosa (Dicks.) Dumort. (1), Marsupella
emarginata (Ehrh.) Dumort. (3), Mylia taylorii (Hook.) Gray (1), Nardia geo-
scyphus (De Not.) Lindb. (1), N. scalaris Gray (5), Pseudolophozia sudetica (Nees
ex Huebener) Konstant. & Vilnet (4), Scapania nemorea (L.) Grolle (3), S. undulata
(L.) Dumort. (1), Solenostoma hyalinum (Lyell) Mitt. (2) and S. sphaerocarpum
(Hook.) Steph. (4).

Altitude of the localities ranged between 315 and 1215 m a.s.l. Fungi were col-
lected from 27 December 2013 to 17 May 2015, whereby most finds were made in
February, March and April. In some places a very rich occurrence of M. junger-
manniae (thousands of apothecia) was recorded.

DIscussioN

Distribution and ecology

Mniaecia jungermanniae has been recorded in several European countries —
Iceland (Hallgrimsson & Eyjolfsdottir 2004), Great Britain (Henderson 1972, Den-
nis 1981), France (De Sloover 2001), Italy (Tretiach 2004), Norway (Eckblad
1975), Sweden (Eriksson 2014), Belgium (De Sloover 2001), the Netherlands
(Strijbosch 1972), Luxembourg (Schultheis & Tholl 2003), Germany (Benkert &
Otte 2006), Austria (Maurer et al. 1983), Poland (Czarnota & Hernik 2013),
Slovakia (Adam Polhorsky pers. comm.) and Hungary (Banhegyi et al. 1985).

In the Czech Republic the species was collected in 1919 at Prague-Hvézda for
the first time (PRM, without number). Kavina (1921) and Klika (1926) reported
also finds from Prague-Sarka and from the surroundings of Konarovice (Kolin
District). However, the vouchers have probably been lost. Further localities doc-
umented in public herbaria have been found after 1995 (M. Sandova pers. comm.,
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Vondrak on-line) in the Jizerské hory Mts. (Jizerskohorské buc¢iny NNR — PRM
908843, Jedlovy dul NR — PRM 900781), Labské piskovce sandstone area (Décin,
Arnoltovice, Sucha Kamenice brook valley — CBFS 1021), Brdy hills (Huté, path
to Mt. Hfebenec — PRM 907836), Novohradské podhiiii foothills (Kaplice, at the
ruins of Sokol& Castle, in Cerna river valley — CBSF 7047, northern slope of
Kamenec hill near Pohorska Ves — CBFS 1045), Sumava Mts. (Sumavské Hostice,
Vcelna — CBFS 414), and Hostynské vrchy hills (Kosovy, along tributary of the
Juhyné stream near cottage named “Zalesak” — PRM 891196). Unfortunately two
specimens deposited in PRM are missing a label (PRM 727561 and PRM 727562).
The fungi were collected in March, April, May, June, July and October. Beside the
collections deposited in public herbaria, finds from the Jeseniky Mts. (Stepan
Koval pers. comm.) and Mednik hill near Prague (J. Gaisler unpubl. data) are
known. The species seems to be quite common also in the Chriby hills and
Hostynské vrchy hills (Z. Egertova unpubl. data).

Different opinions have been suggested concerning the nutrition of Mniaecia
Jungermanniae. Kavina (1921), who published the first records from the Czech
part of Czechoslovakia, considered the fungus a parasite of terrestrial algae. He
stated that the fungus was never found infecting liverworts and mosses, which he
explained by a high content of tannins in these plants. Today it is generally ac-
cepted that the species is linked to leafy liverworts of the order Jungermanniales.
However, there are different views on the relation between the fungus and the liv-
erwort. Mniaecia jungermanniae is judged as a lichenised fungus (Hawksworth
et al. 1980) or a biotrophic parasite (Stenroos et al. 2010). Raspé & De Sloover
(1998) state that Mniaecia has to be viewed as a mycorrhiza-like ascomycete
“farming” the liverworts, a biotrophic parasite or a neutral commensalist.

Pressel & Duckett (2006) suspected that Mniaecia could be the perfect stage
of a symbiotic fungus found in rhizoids of Cephalozia bicuspidata. To test this
hypothesis, they grew Mniaecia axenically and introduced it to axenically grown
cultures of the liverwort. Surprisingly, Mniaecia remained extracellular, but dra-
matically influenced the female reproductive organs of the liverwort — a forma-
tion of giant perichaetia with a large amount of archegonia was induced, fol-
lowed by parthenogenetic and apogamous sporophytes.

Besides the liverworts published in this paper, the following taxa were ob-
served as hosts: Calypogeia arguta Nees & Mont. ex Nees, C. fissa (L.) Raddi
(Benkert & Otte 2006), Solenostoma gracillimum (Sm.) R. M. Schust. (as
Jungermannia gracillima Sm.; Benkert & Otte 2006, Pressel & Duckett 2006),
Diplophyllum obtusifolium (Hook.) Dumort. and Scapania scandica (Arnell &
H. Buch) Macvicar (Benkert & Otte 2006, Pressel & Duckett 2006). The species
prefers colder periods of the year — most of the observations were made from
March to May (e.g. Hardtke 1994, De Sloover 2001, Czarnota & Hernik 2013).
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Taxonomical notes

Currently there are two more species, Mniaecia nivea (P. Crouan & H. Crouan)
Boud. and M. gloeocapsae (Boud.) Van Vooren, treated in the genus.

Mniaecia nivea has sometimes been considered to be not more than an
albinotic form of M. jungermanniae (Benkert & Otte 2006). However, De Sloover
(2001) supported separation of the two species due to the following differences.
Beside the whitish colour of its apothecia, M. nivea differs in having a medullary
excipulum consisting of a textura intricata (versus a textura globulosa or
globulosa-angularis in M. jungermanniae), shorter asci, a different length-width
ratio of the spores (average 2.15 in M. nivea, while approx. 1.85 in M. junger-
manniae) and filiform paraphyses without a broadened apex. It is known to
grow in association with Calypogeia arguta, C. muelleriana (De Sloover 2001),
Diplophyllum albicans and Blepharostoma trichophyllum (L.) Dumort. (Hender-
son 1972). Stenroos et al. (2010) found a significant difference between M. junger-
manniae and M. nivea in alarge molecular study on bryophilous fungi. However,
only one specimen of each species was used.

Mniaecia gloeocapsae (syn. Epiglia gloeocapsae Boud.), growing on liver-
worts of the genus Jungermannia, has whitish, sometimes lilac tinged apothe-
cia, which are 0.25-0.5 mm broad, smooth, subhyaline. Spores measure 12-16 x
5-6 pnm, are obtuse-fusiform and filled with droplets. Paraphyses are thin, curved
and forked (Boudier 1885). Its inclusion in the genus (Ayel & Van Vooren 2005)
was questioned by Stenroos et al. (2010).

Grelet (1979) distinguished the form magjor (with apothecia 1-2 mm broad)
and f. minor (0.1-0.3 mm) in Mniaecia jungermanniae. Raspé & De Sloover
(1998) suggest two taxa are possibly included under the name M. junger-
manniae — one with larger apothecia, longer asci, elliptic spores and capitate
paraphyses, the other one with smaller apothecia, shorter asci, more rounded
spores and clavate paraphyses.
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