Mycosphere 43): 519564 (2018 www.mycosphere.org ISSN 2077 701¢

Article

Mycosphere Doi 10.5943/mycosphere/8/7
Copyright © Guizhou Academy of Agricultural Sciences

Updates to Finnish aphyllophoroid funga (Basidiomycota): new
species and range extensions

Kunttu PY, Juutilainen K2, Helo T3, Kulju M 4, Kekki T ° and Kotiranta H ©

1World Wide Fund for Nature, Lintulahdenkatu 10,0500 Helsinki.
2 Department oBiological and Environmental Science, P.O. Box 3546014 University of Jyvaskyla.

3 Eratie 13 C 19, FHB87200 Kajaani, Finland.

4 Biodiversity Unit P.O. Box 3000, f90014 University of Oulu, Finland.

5 Jyvaskyla University Museum, Natural Histornctan, P.O. BOX 35, F#0014 University of Jyvaskyla, Finland.
6 Finnish Environment Institute, P.O. Box 140;@251 Helsinki, Finland.

Kunttu P, Juutilainen K, Helo T, Kulju M, Kekki T, Kotiranta D13 i Updates toFinnish
aphyllophoroid funga (Basiomycota): new species and range extensibdhgosphere(3), 519
564, Doi 10.5943/mycosphere®7

Abstract

The knowledge of Finnish aphyllophoroid funga has increased substantially in recent years.
In this article we present six speciesw to Finland: Cristinia (cf.) rhenanaGrosseBrauckm.,
Hyphodontiella hauerslevKk.H. Larss. & Hjortstamleptosporomyces montan(ilich) Ginns &
M.N.L Lefebvre, Osteina obducta(Berk.) Donk, Sebacina helvelloide¢Schwein.) Burt, and
Tulasnella brinkmanniisensu latoBres. The finding ofOsteina obductads the first record in
Northern Europe. The articeEdsocontributes new records of 56 nationally rare speciesifman
ten previous records in Finlandjdditionally, we list 1.0 regionally new species, found for the
first time fromacertainsubzone of the boreal vegetation zoimeFinland. Every record is enclosed
with notes on the substrateurthermorethe ecology and distribution of rare species are discussed.
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Introduction

Aphyllophoroid fungi area nongilled, ecological form group of the Basidiomycota. They
comprise of morphologically varied fungal sgloups such as corticioids, polypores, clavarioids
and tremelloids. These groups amexonomicallyhighly diverse and polyphyletic (Hibbett et al.
2014). In Finland, 8 % of the aphyllophoroid fungl speciegrow in various kinds of forestand
75 % of the speciesare decayers (Kotiranta et al. 2009). Indiidn to wood decayers,
aphyllophoroid fungi also include litter decayers, ectomycorrhizal species, parasitic fungi and
mycoparasites (Kotiranta et al. 2009).

The aphyllophoroid fungi, as woadecaying fungi in general, play the kegologicalrole in
forest ecosystemsThrough decompositionprocesseghey are responsible fothe carbon and
nutrient cycles of the forestcosysten(Boddy et al. 2008). Fungi also provide microhabitats and
nutrition for wide range of invertebrates, slime moulds and pardasitigi (Jonsell et al. 2001,
Dudka & Romanenko 2006, Schigel 200Bue to their often narrow substrate requirements, the
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aphyllophoroid fungi are also used as indicators of ecological value in boreal forests (e.g. Kotiranta
& Niemeld 1996, Nitare 2000).

The Finnish aphyllophoroid funga comprises 1034 species. The majority of the species are
corticioids and polypores (Kotiranta et al. 2009, Kunttu 2016, Niemela 28618rge bodyof
knowledge of aphyllophoroid p e coicceirseidce and distribution hhsenaccumulated after the
first Finnish checklist (Kotiranta et al. 200@specially on polypores and corticioids, bamealso
on clavarioids (e.g. Juutilainen et al 2011, Kunttu et al. 2011, 2015, 2016a, Kotiranta & Shiryaev
2013, Kunttu 2016, Juutilaine?016, Niemela 2016).

However, the occurrence and distribution of many aphyllophoroid species are still
inadequately known in Finland. Thus, there are large gaps in knowledge of their ecology,
biogeography, substrata and habitat requirements.nTdie reasms behind thisgap are time
consuming samplingnconspicuoudasidiomata which are tricky to find, narrow ecological niches
(substratum), unstable taxonomy and challenges in species identification.

In this article we present new records of aphyllophofordyi in Finland. We consider three
kinds of records: species new to Finland, rare or seldom collected species with maemum
previous records in Finland, and species which are nesgrtainsubzone (section) of the boreal
vegetation zone in Finland.

Materials & Methods

The records in this article weraainly obtainedduring the years 2015 @017 butinclude
some older recordas well The majority of therecords derive from field studies conducted in
different parts of Finland, but also sporadic résowere includedlhe inventory methodsaried to
some extent.

Many records were made in nature conservation areas in species diversity inventories. Some
records were maddamg with other outdoor activities or nature inventories as a result of random
sanpling of species, like inventories for the Finnish Atlas of Fungi (http://www.sieniatlas.fi) or
nature inventories for the planning in the Kainuu region. Also surveys of species assemblages or
biogeographical research were carried out in certain arease $&cords were made in Pallas
Yllastunturi National Park during a BioBlitz nature inventory event in August 2016. For 24 hours a
group of scientists and volunteers conducted an intensive field work to record species from the
National Park areaAn oftenrused inventory method was opportunistic sampling of species
(Stokland & Sippola 2004), but for example on the island of Or6 in the Baltic Sea, the inventory
method was a systematic survey of certain number of drift wood logs.

The collections of K.J. are ganf a large dataset published e.g. in Juutilainen et al. (2011,
2014). A novel and thorough inventory method was used to collect fungal data from four coniferous
and three deciduous boreal forest types. The hierarchical sampling method comprisedld¥three
10 m sampling plots inside of witch four smallex2 m corner plots were established. All dead
wood material with the minimum diameter of 2 cm was inventoried from the whole sampling plot.
Additionally, from each corner plot also minor branchesgs$wand conifer condsbasically every
dead wood unit larger than a coniferous neédias counted and inspected for fungal fruit bodies.

A more detailed description of the sampling method can be found in Juutilainen (2016).

In presented records, we ubeee levels for the names thie sites:a municipality, a village /
large nature conservation area amdopographical name. For coordinates, we use the Finnish
National Uniform Coordinate System (UCS, 27° E) according to Heikinheimo & Raatikainen
(1981) The bogeographical provinces (at the beginning of each record) are according to Knudsen &
Vesterholt (2008), the Latin province names are presented on the website of the Finnish Museum of
Natural History (Anonymous 2014). The map showing the foresttatge zones and their
subzones (Fig. 1) was modified from Rassi et al. (2010). In accordance with thenadaiened
sourcesthenames of the subzones are presented in English (e.g. Ostrobothnia), contrary to the Latin
names of the biogeographical pmoegs (e.g. Ostrobottnia).

Followed taxonomy and nomenclature are mainly according to Hjortstam & Ryvarden (2009),
Kotiranta et al. (2009)Niemela (2016), but in case of some species Bernicchia & Gorjon (2010)
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were used. The Finnish national Hlest evalwation of the IUCN standard is according to Kotiranta et
al. (2010). The decay stage classificatioibjlof dead wood is according to Renvall (1995), where
stage 1 means hard dead wood stadie5 means completely decayed wodthe dameter of dead
wood wa measured at breast height if the trunk was completdr@ndhe middle if the trunk was
broken. We wuse the term -rkwah taurks of 8cbte pimrelijhnsgy t o
sylvestrisL.) with a grey and decorticated surface. Scots pine canreekelo trees mainly in dry
and barren forest habitats (Leikola 1969, Niemela et al. 2002).

The material was collected, identified and confirmed by several researchers mentioned in the
record details. The most often mentioned researchers are referreddtbaving abbreviations: TH
= Teppo Helo, KJ = Katja Juutilainen, TK = Tapio Kekki, HK = Heikki Kotiranta, MK = Matti
Kulju and PK = Panu Kunttu. The collector is also the identifier unless otherwise stated. The code
after the col | eatdndsraesonalsamplingonumber loflthe spedimen. In some
cases, also the reference number of the herbarium is given. Voucher specimens are deposited in the
herbaria of the universities of Helsinki (H), Oulu (OULU), Turku (TUR), and/or in the private
reference herbarium of Teppo Helo (T.H.), Pekka Helo (P.H.), Katja Juutilainen (K.J.) or Heikki
Kotiranta (H.K.).

The following abbreviations are used for spores: L = mean spore length, W = mean spore
width, Q = quotients of the mean spore length and megare svidth (L/W ratio).

Results

Cristinia (cf.) rhenana GrosseBrauckm., Hyphodontiella hauersleviiK.H. Larss. &
Hjortstam,Leptosporomyces montan(ilich) Ginns & M.N.L LefebvreQsteina obductéBerk.)
Donk, Sebacina helvelloidgSchwein.) Burt,Tulasnella brinkmannis.l. Bres.are presented from
Finland for the first time. New records (localities) of 56 rare or infrequently collected species (in
total 108 records). The second Finnish record derived the following spApieanobasidiuncf.
subniters, Athelia singularis, Botryobasidium ellipsosporum, Crustoderma efibulatum,
Hyphoderma incrustatum, Tulasnella deliquescens, Tulasnella fuscoviolacea, Xenasma pruinosum,
andXenasmatella insperata

Altogether, 129 records of 110 species are reportedvadma certain subzone (section) of
the boreal forest vegetation zone in Finland. The numbers of records new to subzones are:
Hemiboreal, oak zone (1b) 1; Southern boreal, Southwestern Finland and Southern Ostrobothnia
(2a) 1; Southern boreal, lake distr{€b) 38; Middle boreal, Ostrobothnia (3a) 15; Middle boreal,
Northern Carelia Kainuu (3b) 48; Middle boreal, Southwestern Lapland (3c) 6; Northern boreal,
Kuusamo district (4a) 7; Northern boreal, North Ostrobothnia (4b) 7; Northern boreal, Forest
Lapland (4c) 6.

The species presented here divide into followinglistdd categories: Critically Endangered
(1 species), Endangered (4), Vulnerable (4), Near Threatened (6), Data Deficient (3), and Not
Evaluated (2). If status of the species is Least Condesinot mentioned.

List of species
Species are listed in alphabetic order.

Amylostereum laevigatun(Fr.) Boidin
Specimen examined: Ostrobottnia kajanensis, Sotkamo, Parkua, Kanttdja, UCS 7103379:3547232,
on dead branch oduniperus communigdiam. 3cm, decay stage 1) in juniper stand next to
meadow, 21 Sep 2015, leg. Pekka Helo 2826 (P.H.), det. TH.

New to Middle boreal, Northern CareliaKainuu (3b). Several collections have been made
after this record and this species seems to be common, basitsdeJuniperus communisas not
been surveyed before in the subzone 3b.
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Figure 1 i Boreal forest vegetation zonesi 4) andtheir subzones in Finland. Idemiboreal,
Aland. 1b Hemiboreal, oak zone. ZBouthern boreal, Southwesternnleihd and Sou#rn
Ostrobothnia2b Southen boreal, lake district. 3a Middle boreal, OstrobothniaMstidle baeal,
Northern Carelid Kainuu. 3cMiddle boreal, Southwestern Laplarth Northern boreal, Kuusamo
district. 4bNorthern boreal, North Ostrobothniéc Northern boreal, Fast Lapland4d Northern

boreal, Fjeld Lapland.
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Amyloxenasma allantosporurOberw.) Hjortstam & Ryvarden Fig. 2

Specimens examinedi Tavastia australis, Jyvaskyla, Korpilahti, Oittila, UCS
6870834:3433926, on unidentified hardwoadrzh (diam. 1.9 cm, decay stage 2) in near natural
herbrich forest, 30 Aug 2007, legkJd 1013 (K.J.);Ostrobottnia kajanensi¥ajaani, Purola,
Pyykonpuro UCS 71249:35334, on fallen trunkAdhus incana(diam. 2 cm, decay stage 3) in
deciduous thicketdrest with high amount of dead wood, 3 Oct 2017, leg. & det. TH 20170038
(T.H., OULU), conf.MK, HK; Suomussalmi, Koisti, UCS 7177:3600, on fallen trunkPofus
sylvestris(diam. 20 cm, decay stage 2) in very old pidwmninated mesic heath forest with yer
high amount of dead wood, 17 Sep 2017, leg. & det. TH 20170037 (T.H., OULU)MIOnHK.

These are the79" records in Finland. The previous records are from Tammisaari (1b),
Helsinki (1b, two sites), Kuhmoinen (2b), Toivakka (2b) and Lieksa (3bjir@hta et al. 2009,
Miettinen 2012).

Figure 27 Amyloxenasma allantosporumSuomussalmi (TH 20170037hoto: Teppo Helo

Amyloxenasma griselluniBourdot) Hjortstam & Ryvarden

Specimens examined Ostrobottnia kajanensis, Kajaani, Pdllyvaara, UCI26:3535, on
fallen trunk ofAlnus incanadiam. 40 cm, decay stage 4) in sprdcgninated mesic heath forest,
20 Sep 2017, leg& det. TH 20170036 (T.H., OULU)conf. HK; Kajaani, Ensila, Maitoniemi,
UCS 71264:35344, on fallen trunk éinus incana(diam 13 cm, decay stage 3) in deciduous
riverside thicket forest with high amount of dead wood, 17 Oct 2017 &letet. TH 20170039
(T.H., OULU), conf. HK.

New to Middle boreal, Northern CareliaKainuu (3b).

Antrodia mappa(Overh. & J. Lowe) Miettinen & \asak Fig. 3

Specimen examinedl Ostrobottnia kajanensis, Sotkamo, Naulavaara, Korkeakoskenpuro,
UCS 70893:35582, on fallen trunk Bbpulus tremulgdiam. 10 cm, decay stage 2) in moist-old
growth sprucedominated forest, 13 Sep 2012, leg. & détl (OULU GAJ.5451), conf. MK.
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New to Middle boreal, Northern Careliakainuu (3b). This is the'®r e ¢
previous records are from Nauvo (
Kankaanp?2?2 ( 3a)09,(Kiénttuet at. 2001f). Endangered. |

Figure 37 Antrodia mappan Sotkamg ex situ Photo: Teppo Helo

Antrodiella niemelaeiVampola & Vlasal{AntrodiellaAmericanaRyvarden & Gilb. sensu auct.)
Specimen examineid Ostrobottnia kajanensis, Kajaani, BEasUCS 71265:35345, on fallen
trunk of Salix capreadiam. 8 cm, decay stage ®hich was decayed bidydnoporia tabacingin
deciduous riparian thicket with high amount of dead wood, 21 Oct 2016, leg. & det. TH 20160101
(T.H).
New to Middle boreal, Nohtern Carelid Kainuu (3b). Near Threatened.

Aphanobasidiumcf. subnitens(Bourdot & Galzin) Julich

Specimen examined Tavastia australis, Luhanka, Onkisalsland Molikko, UCS
6850082:3431504, on deciduous tree twig (diam.dn) in near natural hewnich forest, 12 Oct
2007, leg. KJ 2571 (K.J.).

This is the 29 record in Finland. TheSirecord is from Porvoo (2a) (Kotiranta et al. 2009).
Not Evaluated.

Athelicium hallenbergiiYurchenko & Kotiranta

Specimen examined Tavastia borealis, Petgjavesiydiahti, UCS 6911151:3405740, on
twig of Betula(diam. 0.4 cm) in young bireHominated afforested field, 2 Oct 2012, leg KJ 5811
(K.J.); Viitasaari, Niinilahti, Pitkamaki, UCS 6981071:3443904 and 6981203:3443835, on two
Betulatwigs (diam. 0.6 cm and 0@n) in young birckdominated afforested field, 10/25 Oct 2012,
leg. KJ 5957, 6224 (K.J.).

These are the'8 4" records in Finland. The previous records are from Lammi (2a) and Oulu
(3a) (Kunttu et al. 2012). Not Evaluated.
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Athelia sibirica(Julich) J. Erikss. & Ryvarden

Specimen examined Ostrobottnia ouluensis, Oulu, Kalimeenoja, Halosenharju, UCS
7221795:381931, on stump oRinus sylvestigdiam. 24 cm, decay stage 1), 18 Oct 2016, MK
80/16 & Esteri Ohenoja (OULU), det. MK, conf. HK.

New to Middle boreal, Ostrobothnia (3a). This is th®r8cord in Finland. The previous
records are from Lammi (2a) and Kit(4b) (Kotiranta et al. 2009).

Athelia singularisParmasto Fig. 4

Specimens examinegd Ostrobottnia kajanensis, Kajaani, Pirunvaara, UCS 71270:35307, on
fallen branch ofPinus sylvestrigdiam. 5 cm, decay stage 2, kelo tree) ingiddwth xeric heath
forest, 3 Oct 2015, leg. TH (OULU GAJ.5441), det. Mi#Qd in the same site on fallen branch of
Pinus sylvestrigdiam. 3 cm, decay stage 3), 3 Oct 2016, leg. TH (OULU), det. MK; Suomussalmi,
Hossa, Pahamaailma, UCS 7263:3621, on fallen tofifknus sylvestri¢diam. 20 cm, decay stage
4) in old-growth xeric heath forest with high amount of dead wood, 16 Oct 2015, leg. TH (OULU
GAJ.5458), det. MK, conf. HK.; Ostrobottnia ultima, Rovaniemi, Pisavaara Strict Nature Reserve,
Teeripari, UCS 73575:3414533, on fallen kelo branch Binus sylvestrigdiam. 10 cm, decay
stage 2) in dry and rocky heath forest, 19 Sep 2016, leg. & det. MK 21/16 (OULU).

New to Middle boreal, Northern Carelia Kainuu (3b) and Northern boreal, Kuusamo
District (4a). Thee are the™ 3" records in Finland. The record from Rovaniemi (3c) was found
in the same site as the first Finnish record (Kunttu et al. 2016b).

Figure 471 Athelia singularisn SuomussalmiPhoto: Teppo Helo

Athelopsis lembosporéBourdot) Oberw.

Specimen examed 1 Tavastia australis, Jyvaskyld, Korpilahti, Oittla, UCS
6827097:3433861, on unidentified hardwood (diam. 2 cm, decay stage 2) in near naturighherb
forest, 24 Aug 2007, leg KJ 527 (K.J.).

New to Southern boredlake District(2b).
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Athelopsis sumsconspicuacoll. (Litsch.) Julich

Specimen examinedi Tavastia borealis, Viitasaari, Niinilahti, Pitkamaki, UCS
6981071:3443904, oBetulabranch (diam. 1 cm) in young birclominated afforested field, 10
Oct 2012, leg KJ 5965 (K.J.).

New to Southern beal, Lake District(2b).

Basidiodendron eyre{Wakef.) LuckAllen

Specimens examined Ostrobottnia kajanensis, Kajaani, Suvantola, UCS 71268:35343, on
fallen branch oBetulasp. (diam. 7 cm, decay stage 3) in riparian thicket forest with high amount
of dead wood, 26 Oct 2015, leg. & det. TH 20150101 (T.Kajaani, Ensila, UCS 71264:35344,
on fallen trunk of deciduous tree (diam. d, decay stage 3j ideciduous riparian thicket forest
with high amount of dead wood, 17 Oct 2017, leg. & det. TH 2018 002LU), conf. MK.

New to Middle boreal, Northern CareligKainuu (3b).

Basidiodendron radiangRick) P. Roberts Fig.5
Specimen examined Ostrobottnia kajanensis, Paltamo, Kuuskanlahti, Teerivaara, UCS
71461:35142 on charred root plateRdhus sylvestrigdiam. 30 cm, decay stage 4) in -@cbwth
xeric heath forest with high amount of dead wood, 6 Oct 2016, leg. & det. TH (OULU GAJ.5438),
conf. MK & HK.
New to Middle boreal, Ostrobothnia (3a). This is tierdcord in Finland. Previousaerds
are from Lohja (1b), Kirkkonummi (1b) and Padasjoki (2&t{ranta et al2009).

Figure 57 Basidiodendron radians Paltamo Photo: Teppo Helo

Basidiodendron rimosun{H.S. Jacks & G.W. Martin) Luckllen

Specimen examinedi Tavastia borealis, Toivakka, Vuorilamminvuoret, UCS
6884857:3456738, on twig dlinus sylvestrigdiam. 0.2 cm) in olegrowth near natural spruce
dominated forest, 17 Oct 2007, leg KJ 2731 (K.J.).
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New to Southern boreal,ake District(2b). This is the 8 record in Finland The previous
records are from Finnstrom (1a), Geta (1a) and Kirkkonummi (1b) (Kotiranta et al. 2009).

Boletopsis leucomelaen@ers. Fr.) Fayod

Specimen examinei Lapponia kittilensis, Kolari, Akésjokisuu, UCS 7488292:3356921,
calciferous coniferagiforest undePicea abiesiear river bank, 3 Sep 2016, leg. & deK 2524 (H
6064737).

New to Northern boreal, North Ostrobothnia (4b). Vulnerable.

Botryobasidium conspersurd. Erikss.

Specimen examined Ostrobottnia ouluensis, Oulu, Oinaansuo, UCS1028:3432115, on
snag ofBetulasp. (diam. 8 cm, decay stage 3) in spruce mire, 6 Sep 2017, leg. MK 93/17 & lita
Tiusanen (OULU), det. K.

New to Middle boreal, Ostrobothnia (3a).

Botryobasidium ellipsosporurtiolubovaJechova Fig. 6
Specimens xamined 1 Ostrobottnia kajanensis, Puolanka, Paljakka, Mustakumpu, UCS
71724:35506, on fallen trunk dicea abies(diam. 7 cm, decay stage 2) in a@dwth spruce
dominated moist heat forest with high amount of dead wood, 13 Oct 2017, leg. TH 20170001 (H,
H.K.), det. HK and in the same site on fallen trunkRdtea abiegdiam. 1520 cm, decay stagé 1
2), 13 Oct 2017 Jari Julkunen 1026 (H), det. HK.
New to Middle boreal, Northern Careliakainuu (3b). This is the"record in Finland. The
previous recat is from Lammi (2a)Kotiranta et al.2009). The specimen was an anamorph like
the first Finnish collection.

Figure 61 Botryobasidium ellipsosporum PuolankaTH 20170001) Photo: Teppo Helo
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