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Abstract

This paper provides information on the new record of Woldmaria filicina in Russia. This
rare and interesting member of the cyphellaceous fungi was found in the Novosibirsk Region of
Western Siberia in the forest-steppe zone, on dead stems of the previous year of the fern
Matteuccia struthiopteris. A description of the species is given along with images of fruiting bodies
of the fungus and its microstructures, information on the ecology and general distribution and data
on the literature and internet sources.
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Introduction

This paper is devoted to the description of an interesting member of the cyphellaceous fungi
— Woldmaria filicina—found for the first time in the vast area of Siberia. This species was
previously known from Europe, including the European part of Russia and the Urals but was found
the first time in the forest-steppe zone of Western Siberia.

Despite the large scale of the territory and well-studied biodiversity of aphyllophoroid fungi
(808 species are known from Western Siberia) this species has not previously been recorded here,
and information is provided on the specific substrate and the habitat of the fungus at this new
locality.

Cyphellaceous (cyphelloid) fungi (cyphelloid — similar genus Cyphella) represent specific
ecomorphs of fungi that can be found among taxonomically diverse taxa belonging to the families
Cyphellaceae (Cyphella), Niaceae (Cyphellopsis, Lachnella, Merismodes), Schizophyllaceae
(Schizophyllum), Porotheleaceae (Porotheleum), Fistulinaceae (Fistulina) and some other
basidiomycete taxa of the order Agaricales.

These fungi have a small fruiting bodies, and the morphological diversity is, in general,
represented by cylindrical and cup-shaped structures, attached to the substrate by a narrowed base
or short stem, positively or negatively gravitropic, occurring as single fruiting bodies or in groups
on a common prostrate mycelial subiculum, including the formation of tubular fruiting bodies
(Porotheleum fimbriatum) or on a massive, laterally attached general basis (Fistulina hepatica).
The hymenium in these fungi is located on the inner surface of the fruiting bodies, and the
hymenophore is smooth. The outer surface is smooth or the fruiting bodies are pubescent.
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The monotypic genus Woldmaria was described by W.B. Cook (1961), with the type genus
Woldmaria crocea (P. Karst.) W.B. Cooke. The genus is named after the Swedish mycologist S.
Woldmar, who gave a detailed description of the type species (Woldmar 1954). Previously, this
species was known as Solenia crocea, described P. Karsten in 1884 on the basis of the type
material from Finland. In 1996, H. Knudsen, in a joint paper with L. Hansen (Hansen & Knudsen
1996) on the taxonomy of fungi in “Nordic Macromycetes” established the new name Woldmaria
filicina (Peck) Knudsen for the fungus Solenia filicina, described earlier Peck in 1876. This species,
the type of which is known from the United States, was identical to Solenia crocea P. Karsten.

The distribution and ecology of cyphellaceous fungi in Russia and Western Siberia is poorly
studied. In the literature of Western Siberia, data exists for 6 species in 5 genera. These genera are
Henningsomyces, Rectipilus, Cyphellopsis (Zhukov 1980, Mukhin & Knudsen 1998, Kotkova
2006), including a rare monotypic genus Porotheleum (Zhukov 1980, Bondartseva & Parmasto
1986) and the frequently occurring Schizophyllum.

Materials & Methods

We used the traditional methods to collect the fruiting bodies in field expeditions
(Gilbertson & Ryvarden 1986). Fruiting bodies of cyphellaceous fungi collected from a part of the
substrate were glued to the bottom of a matchbox, transported to the laboratory, where they were
studied. For photographing fruiting bodies and habitats of fungi we used a Panasonic-Lumix DFC-
XZ7 camera. To identify the fungi, we used stereomicroscope Carl Zeiss Stemi DV4 and light
microscope Carl Zeiss Axiolab RE. A detailed study of the anatomical and morphological features
was performed on a light microscope Carl Zeiss Axioskop-40 and stereo microscope Carl Zeiss
Stereo Discovery V 12. For coloring preparations from dried herbarium material was used Melzer's
reagent. Herbarium specimens are CSBG SB RAS (NS) Novosibirsk. Sample number assigned by
the authors of this publication. Nomenclature is given in accordance with Mycobank (2013).

Results
Woldmaria filicina (Peck) Knudsen in Knudsen et Hansen, 1996, Nordic J. Bot. 16(2): 219.
Fig 1-4
— Solenia filicina Peck, 1876, Ann. Rep. N.Y. St. Mus. nat. Hist. 28: 52.
— Woldmaria crocea (P. Karst.) W.B. Cooke, 1961, Sydowia Beih. 4: 29.
—Solenia crocea P. Karst., 1884, Hedwigia 23: 88.
—Cyphella struthiopteridis Pilat, 1926, Hedwigia 66: 261.

Description — Basidiocarps small, 1.5-4 mm long, 0.5-1 mm wide, in separate tubes,
crowded together on a common filamentous basis — subicle, or separately attached to the substrate,
golden-brown, covered with outside appressed hairs. Subicle one color with fruit bodies, lighter on
the edge. Hymenium smooth on the inside of fruiting bodies. Hyphae brown, thin or slightly thick
walled 2.5-5 pm width. Subhymenial hyphae hyaline, thin walled. Clamps present. Spores
fusiform, smooth, hyaline, 10-15 x 3—4.5 um. Basidia 4-spored, 25-30 x 6-8 pm.

Known distribution — Europe: Denmark, Norway, Sweden, Finland, Estonia, Austria,
Belgium, United Kingdom, Germany, Poland, Ukraine, Russia. North America: USA (Arizona —
Lake Pleasant, New York); Canada (Manitoba, Ontario, Québec, Nova Scotia).

Material examined — Russia, Novosibirsk Region, in the vicinity of Novosibirsk, the right
bank of the Ob River, ravine network valley Zyrianka river, on dead stems of the previous year of
the fern Matteuccia struthiopteris in vegetation communities M. stratiopteris + Aconitum
septentrionale + Equisetum sylvaticum, at the bottoms of the ravine, 15 September 2010, V.A.
Vlasenko, A.V. Vlasenko, herbarium NS, number collector 1509101.

Notes — Grows with July to October.
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Figs 1-3 — Woldmaria filicina. 1 Basidiocarps (on M. struthiopteris, in herbarium). 2
Basidiospores, basidia. 3 Basidiospores. —Bars=1=1cm, 2, 3 =10 pm.
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Fig 4 — Woldmaria filicina (microstructure). 1 Basidiospores. 2 Basidia. 3 Marginal hairs. 4
Hyphae. — Bars =1 =10 um, 2, 3, 4 = 30 um.
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Discussion

This species is most common in Europe, especially in the Nordic Countries, in which
mushrooms are well studied for example in Finland, in which 983 species of aphyllophoroid fungi
are known (Hansen & Knudsen 1997, Kotiranta et al. 2009, Kunttu et al. 2011).

In Northern Europe the species recorded in Denmark, Norway, Sweden (Woldmar 1954,
Ryman & Holmasen 1984, Forstinger et al. 1990 (reference to the herbarium IB), Hansen &
Knudsen 1997, Vesterholt et al. 2003, Bodensteiner et al. 2004, Knudsen & Vesterholt 2008,
Discoverlife 2013), in Estonia (Saar et al. 2007). In Western Europe the species recorded in Austria
(Poelt & Jahn 1963, Forstinger et al. 1990, Koller 2012), in the United Kingdom, in Scotland
(Discoverlife, 2013). In Central Europe the species recorded in Poland (Piatek & Bujakiewicz
2004), in Czech Republic (Pilat 1926, Kotlaba & Pouzar 1975). In Eastern Europe the species was
found in Romania (Toma 1973, Bontea 1985) and in the Ukraine (Akulov et al. 2003). Data on the
distribution of this species in southern Europe are absent, no data for France, the Netherlands,
Switzerland and Germany and some other countries. Some published data on distribution of the
cyphellaceous fungi in Europe were not available to us, links to them can be found in the
publication B. Oertel (Oertel 2011).

Besides Europe this species was recorded in the USA and Canada (Cooke 1961,
Bujakiewicz 1987, Ginns & Lefebvre 1993, Dalpé 2009).

Distribution of W. filicina in Russia is presented on Fig. 5. This species was found in the
European part of Russia in three regions: Pskovsk Region, Leningrad Region, Vologodsk Region
(Red Book ... 2004). This fungus in the VVologda Region is included in the Red Book with the
status of rare species. On the Urals (in Sverdlovsk Region), this fungus was found in the mixed
forests of the middle taiga (Shiryaev et al. 2009).
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Fig. 5 — Distribution W. filicina in Russia. 1 Pskovsk Region. 2 Leningrad Region. 3 Vologodsk
Region. 4 Sverdlovsk Region. 5 Novosibirsk Region (new location).

W. filicina different from other fungi specifics of a substratum, the fungus grows only on
fern of M. struthiopteris. In the study area, in the forest-steppe zone of Western Siberia, W. filicina
grows in moist shaded habitats, near streams, drainage pits and pits formed in the forest.

Typical habitat of W. filicina shown on Fig. 6. — Ravines of Plateau Watershed, which are
formed in the vicinity of the small rivers, which brings together streams of rainwater and
meltwater. Plant communities with domination of M. struthiopteris grow in the bottom of the
ravine.
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The fern of M. struthiopteris is unusual and specific substrate for mushrooms. On this fern
can be expected findings of other cyphellaceous fungi. We found nival Myxomycetes (Slime
Molds) of Lamproderma arcyrioides (Sommerf.) Rostaf. (Fig. 6) on M. struthiopteris for the first
time in Western Siberia and in the forest-steppe zone, it also testifies to specificity that of a
substratum. In the spring, in April and May in the woods in the pits overgrown with bushes and
ferns on the border of snowmelt live nival Myxomycetes, forming sporocarps on old stems of ferns,
towering above the snow, where the air is warm and dry, these conditions are optimal for their
education.

On the literature data W. filicina can grow in plantings fern (Piatek & Bujakiewicz 2004),
but this feature is not seen by us in Siberia, what can be related to the ecology of the species and its
confinement to the wet habitats. This is due to the fact that in plantings fern (for example, in
plantings of the botanical garden) the climate is less humid. In addition, in plantings of the
botanical garden old stems at ferns removed, on it the fungus cannot appear.

The information obtained may be indicative of uniqueness diversity of fungi of the
intrazonal plant communities in forest-steppe zone.

Fig. 6 — Habitats and substratum. 1, 2, 3 Habitats of W. filicina in forest-steppe zone of Western
Siberia. — Nival myxomycetes. 4, 5 Lamproderma arcyrioides on M. struthiopteris on the border of
the melting snow.
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