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The fieldwork was carried out from the end of September to early December 2015,
during the main fruiting period. At this time, on the territory of Skolivski Beskydy, we
found 26 new species of xylotrophic pyrenomycetes. These species represent 20 ge-
nera, 14 families, 8 orders, 3 subclasses (Hypocreomycetidae, Sordariomycetidae and
Xylariomycetidae), the class Sordariomycetes, the subphylum Pezizomycotina in the
Ascomycota phylum. Sordariomycetidae is represented by the largest number of spe-
cies (17). Six species of xylotrophic pyrenomycetes belong to Xylariomycetidae sub-
class. The smallest number of species (3) of xylotrophic pyrenomycetes in the forest
ecosystems of Skolivski Beskydy were established in Hypocreomycetidae subclass.
Only three species belong to Incertae sedis Sordariomycetes. All new xylotrophic pyre-
nomycetes were found on thirteen species represented by eleven genera of tree plants.
The highest number of species (13) of perithecial fungi were found on Fagus sylvatica L.
Most of the established xylotrophic fungi (19 species) were found on branches and
twigs, while only 7 — on stems. The largest number of fungi (17 species) were found on
the earliest decay stages of dead wood. Most of the identified xylotrophic pyrenomyce-
tes are corticolous destructors of dead wood, and lignicolous saprotrophs constitute
much smaller part. For each of the identified species, its wood substrate, accommoda-
tion in the ecological niche and specialization of the species to decay stages of dead
wood by the Renvall scale are presented.

Keywords: xylotrophic pyrenomycetes, ecological niches, forest ecosystems,
dead wood, Eastern Carpathians.

INTRODUCTION

Fungi play an important role in forest ecosystems. They are principal decomposers
of dead organic matter, such as dead wood and litter. For saprotrophic fungi, dead wood
is one of the most important substrates in forests [15]. An important and still insuffi-
ciently investigated group of saprotrophic fungi are xylotrophic or wood-inhabiting fungi.
These are the fungi that decompose dead wood [28]. Xylotrophic pyrenomycetes are
one of the most important wood decomposing fungi [3].
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One of insufficiently investigated groups of xylotrophic fungi are wood-inhabiting
pyrenomycetes. Pyrenomycetes are fungi that occur primarily as perithecial ascomata
(flask-shaped fruiting bodies) on a wide range of substrates [12; 29]. Pyrenomycetes
occur in all ecosystems and geographical areas throughout the world primarily as sap-
robes where they play an integral role in the nutrient cycle and decomposition of the
organic matter [25].

The fungal diversity of Ukraine is still insufficiently and unevenly investigated. The
Skolivski Beskydy demonstrate an exclusive situation. The first study of fungal diversity
on the territory of the Skolivski Beskydy was conducted by J. Krupa [13; 14]. Untill re-
cently there were no research data on the fungal diversity of this important area [6]. This
work is a continuation of a series of publications devoted to the biological diversity and
ecological features of sac fungi, including xylotrophic pyrenomycetes in the forest
ecosystems of the Skolivski Beskydy. To date, only information on 115 species of xylo-
trophic pyrenomycetes (Ascomycota) has been reported [5].

With this work we make a further contribution to the fungal diversity investigation in
Skolivski Beskydy region. The study continues the research of fungal diversity in the
forest ecosystems of Skolivski Beskydy.

DESCRIPTION OF THE STUDY AREA

Skolivski Beskydy are located in the Subcarpathian upland region of the Ukrainian
Carpathian Mountains within the boundaries of Skole, Drohobych, and Turka districts of
the Lviv region. They are located in the basins of the Stryi and the Opir rivers [16].

Their absolute heights range from 600 to 1,200 meters. The climate of Skolivski
Beskydy is mild, moderately warm and humid. Winter is characterised by frequent thaws
and the temperature ranging from 0 °C to +5 °C. The average temperature in January
is about -5 °C, in July — +17 °C. The annual precipitation is 800—1,100 mm. The average
thickness of snow cover is 39 cm.

On the territory of Skolivski Beskydy one can still find the remains of pure beech
forests and spruce fir forest stands, the totality of which occupies the highest position in
the area’s relief. On some ridges there are rare beech, sycamore and alder forests. The
most common on the territory are fir, spruce, beech-fir, and spruce-fir-beech forests with
occasional sycamore and grey alder forests [22].

MATERIALS AND METHODS

The study was conducted in forest ecosystems during the autumn period of 2015
by following the field method. Specimens of xylotrophic pyrenomycetes were collected
by the author. They are deposited in the herbarium of the State Museum of Natural
History of the NAS of Ukraine (LWS). Attention was paid to xylotrophic pyrenomycetes
on wood and bark of decaying tree species. The following indexes were registered:
wood substrate, stages of degradation of dead wood and the ecological niche [2].

The found fruit bodies were identified on the site of sampling or in laboratory
conditions. Microscopic features were examined in 5% solution of KOH [12]. The micro-
morphological investigation of specimens was performed by using MicroMed XS-2610
(LOMO, Russian).

For identification of the specimens a number of monographs and papers on
systematics and biodiversity of fungi were used [4; 7; 8; 10; 17; 18; 20; 21; 23; 26; 27].
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The nomenclature of the species follows the Index Fungorum database [11]. Their
systematic characterization is in accordance with Kirk et al. [12]. The names of the
substrata-forming plant species are as in Mosyakin and Fedoronchuk [19], so the
authors of these plant names are skipped in the text below. The possibility of the species
occurrence on Ukraine’s territory was checked by using the “Fungi of Ukraine” database
[1] and other recently published papers and monographs devoted to the biodiversity of
Ukrainian fungi [9].
Decay stages were defined following a modified Renvall classification [24].

RESULTS AND DISCUSSION

The study has identified 26 new species of xylotrophic pyrenomycetes for Skolivski
Beskydy. The identified fungi belong to the Ascomycota phylum, the Pezizomycotina
subphyllum, the Sordariomycetes class. Sordariomycetes is represented by 3 subclass-
es (Hypocreomycetidae, Sordariomycetidae and Xylariomycetidae).

Sordariomycetidae is represented by the largest number of species (17). These
xylotrophic pyrenomycetes belong to 4 orders: Boliniales, Chaetosphaeriales, Dia-
porthales and Sordariales. Diaporthales is represented by the largest number of spe-
cies (8) and Sordariales — by the lowest (4 species). The orders of Boliniales and Chae-
tosphaeriales are represented in one species (Camarops tubulina (Alb. & Schwein.)
Shear and Chaetosphaeria sp. in the anamorphic stage Gonytrichum macrocladum
(Sacc.) S. Hughes, respectevly).

Six species of xylotrophic pyrenomycetes belong to the Xylariomycetidae subclass.
These species represent 3 families: Xylariaceae (3 species), Diatrypaceae (2 species)
and Amphisphaeriaceae (lodosphaeria sp. in the anamorphic stage Ceratosporium
gracile Matsush). The smallest number of species (3) of xylotrophic pyrenomycetes in
the forest ecosystems of Skolivski Beskydy were established in the Hypocreomycetidae
subclass. This class is represented by the Coronophorales and Hypocreales orders.
Coronophorales comprises 2 families (Chaetosphaerellaceae is represented by Chae-
tosphaerella fusca (Fuckel) E. Mill. & C. Booth in the anamorphic stage Oedemium
didymum (J.C. Schmidt) S. Hughes; Nitschkiaceae — by Nitschkia confertula (Schwein.)
Nannf.), Hypocreales is represented only by one — Nectriaceae (Nectria nigrescens
Cooke + the anamorphic stage).

Only three species belong to Incertae sedis Sordariomycetes (Cryptadelphia poly-
septata Réblova & Seifert in the anamorphic stage Brachysporium polyseptatum
(Preuss.) S. Hughes, C. sp. in the anamorphic stage B. obovatum (Berk.) Sacc. and
Fluviostroma wrightii Samuels & E. Mull.) The identified species of xylotrophic pyreno-
mycetes are listed in the systematic order and among the taxa of the same range — in
the alphabetical order.

Ascomycota Caval.-Sm.

Pezizomycotina O.E. Erikss. & Winka
Sordariomycetes O.E. Erikss. & Winka
Hypocreomycetidae O.E. Erikss. & Winka
Coronophorales Nannf.

Nitschkiaceae Nannf.
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1. Nitschkia confertula (Schwein.) Nannf.

Chaetosphaerellaceae Huhndorf, A.N. Mill. & F.A. Fernandez

2. Chaetosphaerella fusca (Fuckel) E. Mill. & C. Booth in the anamorphic stage
Oedemium didymum (J.C. Schmidt) S. Hughes

Hypocreales Lindau

Nectriaceae Tul. & C. Tul.

3. Nectria nigrescens Cooke + the anamorphic stage

Sordariomycetidae O.E. Erikss. & Winka

Boliniales P.F. Cannon

Boliniaceae Rick

4. Camarops tubulina (Alb. & Schwein.) Shear

Chaetosphaeriales Huhndorf, A.N. Mill. & F.A. Fernandez

Chaetosphaeriaceae Réblova, M.E. Barr & Samuels

5. Chaetosphaeria sp. in the anamorphic stage Gonytrichum macrocladum (Sacc.)
S. Hughes

Diaporthales Nannf.

Diaporthaceae Hohn. ex Wehm.

6. Diaporthe eres Nitschke + the anamorphic stage Phomopsis oblonga (Desm.)
Traverso

7. Diaporthe pustulata Sacc.

8. Diaporthe sp. in the anamorphic stage Phomopsis juniperivora G.G. Hahn

9. Diaporthe syngenesia (Fr.) Fuckel

Melanconidaceae G. Winter

10. Melogramma spiniferum (Wallr.) De Not.

11. Melanconis alni Tul. & C. Tul.

12. Prosthecium pyriforme Jaklitsch & Voglmayr in the anamorphic stage Stegon-

sporium pyriforme (Hoffm.) Corda

Valsaceae Tul. & C. Tul.

13. Valsa abietis Fr.

Sordariales Chadef. ex D. Hawksw. & O.E. Erikss.

Helminthosphaeriaceae Samuels, Cand. & Magni

14. Endophragmiella ellisii S. Hughes

Lasiosphaeriaceae Nannf.

15. Lasiosphaeria phyllophila Mouton

16. Lasiosphaeria punctata Munk (=Hilberina punctata (Munk) A.N. Mill. & Huhn-

dorf) + the anamorphic stage Endophragmiella biseptata (Peck) S. Hughes

Incertae sedis Sordariales

17. Brachysporiella setosa (Berk. & M.A. Curtis) M.B. Ellis

Xylariomycetidae O.E. Erikss. & Winka

Xylariales Nannf.

Amphisphaeriaceae G. Winter

18. lodosphaeria sp. in the anamorphic stage Ceratosporium gracile Matsush

Diatrypaceae Nitschke

19. Eutypa sparsa Romell

20. Libertella aucupariae Oudem.
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Xylariaceae Tul. & C. Tul.

21. Daldinia childiae J.D. Rogers & Y.M. Ju

22. Daldinia fissa Lloyd

23. Nemania effusa (Nitschke) Pouzar

Incertae sedis Sordariomycetes

Trichosphaeriales M.E. Barr

Trichosphaeriaceae G. Winter

24. Cryptadelphia polyseptata Réblova & Seifert in the anamorphic stage Brachy-
sporium polyseptatum (Preuss.) S. Hughes

25. Cryptadelphia sp. in the anamorphic stage Brachysporium obovatum (Berk.)
Sacc.

26. Fluviostroma wrightii Samuels & E. Mll.

Three substrate indices were considered: ecological niches, wood decay stages
(degree of decomposition) and host tree species.

All new species of xylotrophic pyrenomycetes were found on eleven host genera
represented by thirteen species: Abies alba Mill., Acer platanoides L., Acer pseudopla-
tanus L., Alnus glutinosa (L.) Gaerth, Alnus incana (L.) Moench., Corylus avellana L.,
Fagus sylvatica L., Frangula alnus Mill., Fraxinus excelsior L., Juniperus communis L.,
Piceae abies (L.) Karsten, Populus nigra L., Sorbus aucupatria L.

The highest number of species of xylotrophic pyrenomycetes were found on Fagus
sylvatica (13), and the lowest (3 species on each) on dead wood of Alnus incana, Acer
pseudoplatanus, Populus nigra. Two species were idetified on wood of Abies alba and
Juniperus communis. Each of the remaining seven substrates of wood is represented
by one species.

According to the ecological niche, the following classification of woody debris was
used: 1) branches and twigs of the diameter 3—10 mm; 2) branches of the diameter
10—15 mm; 3) branches of the diameter from 15 to 25 mm; 4) branches of the diameter
= 25 mm; 5) the upper part of the stem; 6) the middle part of the stem; 7) the lower part
of the stem (including stumps).

Decay stages were defined following modified Renvall classification (1995): (1) hard
wood, trunks or branches as solid pieces, where a knife penetrates only a few mm into
the wood; (ll) fairly hard wood, bark usually present but not always firmly attached,
where a knife penetrates 1-2 cm into the wood; (lll) fairly soft wood, small areas of
sapwood already decomposed and without bark where a knife penetrates easily; (V)
soft wood, extensively decayed and usually large sections of the wood completely de-
composed, where a knife penetrates through the wood easily; (V) very soft wood, al-
most completely decomposed which disintegrates easily between fingers. The decay
stages were obtained for each fungal species, found in the area of fruitbodies growth.

More information on the ecological features of the new species of xylotrophic pyre-
nomycetes in the forest ecosystems of Skolivski Beskydy are shown in the Table. The
table shows a number of the ecological niches for each xylotrophic pyrenomycetes. As
shown in the table, the largest part of the species (8) occured on branches of the diameter
= 25 mm, while on branches and twigs of the diameter 3—-10 mm were found 6, on
branches of the diameter from 15 to 25 mm and on the middle part of the stem — 4 spe-
cies. A smaller number of species (3) was found on branches of the 10-15 mm diameter
and on the upper part of the stem, while on the lower part of the stem — 1 species.
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Ecological features of the xylotrophic pyrenomycetes
in forest ecosystems of Skolivski Beskydy
EkonoriyHi oco6nmBocTi KcunoTpodHUX nipeHomiueTiB
y nicoBux ekocuctemax CkoniBcbkux beckuais
No Species Host Ecolloglcal el
niche stage
1 Nitschkia confertula Fraxinus excelsior 6 1]
Chaetosphaerella fusca in the
2 anamorphic stage Oedemium Alnus incana 4 Il
didymum
3 Nectria nigrescens Acer platanoides 1,2,3 |
4  Camarops tubulina Abies alba, Picea abies 6 Il
Chaetosphaeria sp. in the anamorphic )
g stage Gonytrichum macrocladum S ) & I
Diaporthe eres + the anamorphic )
€ stage Phomopsis oblonga APE SN 2 :
7 Diaporthe pustulata Fagus sylvatica 2 Il
8 D/apon‘helsp. in the; anamorphic stage Juniperus communis 1 |
Phomopsis juniperivora
9 Diaporthe syngenesia Frangula alnus 1 |
10 Melogramma spiniferum Fagus sylvatica 7 |
11 Melanconis alni Alnus glutinosa 4 Il
Prosthecium pyriforme in the
12 anamorphic stage Stegonsporium Acer pseudoplatanus 8 |
pyriforme
13 Valsa abietis Juniperus communis 1 |
14 Endophragmiella ellisii Acer pseudoplatanus 4 Il
15 Lasiosphaeria phyllophila Populus nigra 4 \Y
Lasiosphaeria punctata + Faaqus svivatica
16 the anamorphic stage Ablges aI}l;a ’ 4 \Y
Endophragmiella biseptata
17 Brachysporiella setosa Fagus sylvatica 4 \Y
18 lodosphaeria sp. in the angmorphm Alnus incana 5 I
stage Ceratosporium gracile
19 Eutypa sparsa Populus nigra 3 Il
20 Libertella aucupariae Sorbus aucuparia 1 |
21 Daldinia childiae Fagus sylvatica 3 Il
22 Daldinia fissa Corylus avellana 1 |
23 Nemania effusa Populus nigra 4 Il
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The end of the Table
Cryptadelphia polyseptata in the

24 anamorphic stage Brachysporium Fagus sylvatica 6 Il
polyseptatum
Cryptadelphia sp. in the anamorphic ~ Acer pseudoplatanus,

25 . . 6,5 i
stage Brachysporium obovatum Alnus incana

26 Fluviostroma wrightii Fagus sylvatica 5 Il

Most of the established xylotrophic fungi were found on branches and twigs (19 spe-
cies), while on stems — 7. The largest number of fungi (17 species) was found at the
earliest decay stages (I and Il), whereas in advanced decayed wood, the number of
found species was lower, 6 xylotrophic pyrenomycetes at the Il decay stage, and 3 spe-
cies at the IV. At the V decay stage, there were no species of xylotrophic pyrenomycetes
found. Most of the identified xylotrophic pyrenomycetes are corticolous destructors of
dead wood, a much smaller part constitute the lignicolous saprotrophs.

CONCLUSION

In this study, 26 new species of xylotrophic pyrenomycetes for the territory of Skolivs-
ki Beskydy were identified. These species represent 20 genera, 14 families, 8 orders,
3 subclasses (Hypocreomycetidae, Sordariomycetidae and Xylariomycetidae), the Sor-
dariomycetes class, the Pezizomycotina subphylum in the Ascomycota phylum. Sordari-
omycetidae is represented by the largest number of species (17). The samples were
found on thirteen species of tree substrates. The highest number of species (13) of the
perithecial fungi were found on Fagus sylvatica L. Most of the established xylotrophic
fungi were found on branches and twigs. The largest part of fungi was found at the
earliest decay stages of dead wood by the Renvall scale.
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EKONOri4yHI OCOBNINMBOCTI HOBUX ANA CKONIBCbKUX BECKUAIB BUAOIB
KCUNOTPO®HUX NIPEHOMILIETIB (ASCOMYCOTA)

A. 10. By6nuk

Jlbsiecbkutli HaujoHanbHUl yHigepcumem imeHi leaHa ®parka

syn. lpywescbkoeo, 4, Jibeie 79005, YkpaiHa

HepxasHuti npupodosHasyuli my3el HAH Ykpaivu, eyn. TeampanbHa, 18, Jlbeie 79008, YkpaiHa
e-mai: bublykyaroslav1302fungi@gmail.com

MonboBi 360opn GynM MpoBeAeHi 3 KiHUA BepecHsa o no4yaTky rpygHs 2015 p.,
B OCHOBHMIA Nepiog dhopMyBaHHS MOAOBUX Tin rpubiB. Y uen yac Ha TepuTopii Ckonis-
Cbkux beckngis Hamu BuUSABMEHI 26 HOBUX BWUAIB KCUMOTPOMHMX MipeHoMILeTIB, Lo
npeacrtaenstoTb 20 poais, 14 poauH, 8 nopsiakie, 3 nigknacu (Hypocreomycetidae, Sor-
dariomycetidae i Xylariomycetidae), knac Sordariomycetes, nigsiggin Pezizomycotina
y Bigaini Ascomycota. Migknac Sordariomycetidae npegctaBneHnin HaMUYNCIIEHHILLOK
KinbkicTio BuaiB (17). LLicTb BUAiB KCMNoTpodHNX NipeHOMILIETIB HanexaTb Ao nigknacy
Xylariomycetidae. HavimeHLwo0 KinbkicTio BUAIB (3) KCMIOTPOHUX NipEHOMILETIB Y ni-
coBux ekocuctemax CkoniBcbkux beckugie npeacrtaenenHui nigknac Hypocreomyceti-
dae. Jlvwe Tpn BUAn Hanexartb Ao Incertae sedis Sordariomycetes. Yci HOBi kcunoTpod-
Hi nipeHomiueTn 6ynn 3HargeHi Ha cybeTparti 13 BuaiB 3 11 poaiB AEPEBHUX POCIVH.
Haibinbwy kinbkicTb BMAIB (13) neputeuianbHUX rpMbiB 3apeecTpoBaHO Ha AEPEBUHI
Fagus sylvatica L. BinblicTb BU3Ha4eHUX KcurnoTpodHux rpubie (19 suais) 6ynu 3Ha-
MOeHi Ha BiAMepnuX rinkax i rinodkax, Togi sik Ha ctoBOypax aepes nuiie 7. Hanbinbwy
KiNbKiCTb rpmbiB (17 BMAIB) 3HANOEHO HA MEPTBIN AePEBUHI paHHIX cTafi AeCTpyKuii. 13
BUSIBNIEHMX NPEACTaABHMKIB KCUITOTPOMHUX MIPEHOMILIETIB BiNnbLUICTb € KOPTUKOMINbHUMMN
OECTPYKTOpamu BiAMEpPIIoi AepeBNHW, HabaraTto MeHLLY YacTUHY CTaHOBIATb NirHOQinb-
Hi canpoTpodu. [1o KOXXHOrO BM3HAYEHOrO BMAY HABEAEHO WMOro OAepeBHWUN cybCTpar,
PO3MILLEHHS B €KOMNOTiYHIN Hilli, a TakoX cheuianisadito Buay 4o cTagil AeCTpyKLuil MepT-
BOI JiepeBuHU 3a wkanot PeHBanna.

Knroyoei cnnoea: KCUMOTPOOHI NipeHOMILETN, eKOMOriYHi Hilwi, NicoBi ekocucTe-
MU, MepTBa AepeBuHa, CxigHi Kapnatn.
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lMoneBble cb6opbl ObINKM NPOBEAEHBI C KOHLIA CEHTSA0OPSA A0 Hadana aekabps 2015 .,
B OCHOBHOW nepuog oopM1MpoBaHus NogoBbix Ten rpubos. B HacToswlee BpemMs Ha
TeppuTtopum Ckonesckmx beckng Hamu oBHapyXeHbl 26 HOBbIX BUAOB KCUNOTPOMHbLIX
nMpeHoMuLEeToB, npeacTasnswowme 20 pogos, 14 cemenicts, 8 nopsgkos, 3 nogknacca
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(Hypocreomycetidae, Sordariomycetidae n Xylariomycetidae), knacc Sordariomycetes,
nogotaen Pezizomycotina B otaene Ascomycota. Nogknacc Sordariomycetidae npea-
CTaBfieH HambornbLIMM KonudectBoM BuaoB (17). LLecTb BMOoOB KCUMOTPOMHBIX Nupe-
HOMMWLETOB OTHOCATCA K noaknaccy Xylariomycetidae. HaMmeHbLLUMM KONUMYECTBOM BU-
0B (3) KCMOTPOdHbBIX MMPEHOMULIETOB B NECHbIX akocucTeMax CkoneBckux beckup
npegcrasneH nogknacc Hypocreomycetidae. Tonbko Tpu Buaa npuHagnexar K Incertae
sedis Sordariomycetes. Bce HoBble KCMITOTPOMHbIE MMPEHOMULIETBI ObINM HaMAEHbI Ha
cybetpate 13 BugoB 13 11 pogoB ApeBECHbIX pacTeHun. Hanbonbluee KOnMmM4ecTso BU-
0oB (13) neputeLmanbHbIX rPUbOB 3aperMcTpMpoBaHo Ha apeBecunHe Fagus sylvatica L.
BonbLUMHCTBO NOeHTUMOMLMPOBAHHBLIX KCUITOTPOMHLIX rprnboB (19 BMaoB) ObINn Harae-
Hbl HA OTMEpPLUNX BETBAX M BETOYKAX, TOrAa Kak Ha CTBOrNax AepeBbeB TOMNbKO 7. Hau-
OornbLuee KonmMyecTBo rpnboB (17 BMOOB) HAMOEHO HA MEPTBO APEBECUHE PaHHMX CTa-
ann gectpykuuun. VI3 BbISIBNEHHbIX NpeacTtaBuTenen KCUnoTpodHbIX MMPEHOMULETOB
OONbLUMHCTBO ABMSETCA KOPTUKOMUIbHBIMU OECTPYKTOPaMM OTMEpLUEN OPEBECUHBI,
ropasgo MeHbLUY YacTb COCTaBMAT NIMrHOMUIbHbIE canpoTpodsbl. [ Kaxgoro Be-
prMLUMPOBaHHOTO B1Aa NPBOAMTCS €ro ApeBECHbIN CyOCTpaT, pa3meLLeHne B 3KOro-
rMMYecKoy HULLE, a TaKkke cneumnanu3auns Buaa K ctagumn SeCTPyKLUN MepTBOM ApeBe-
CWHBI NO WwKarne PeHsanna.

Knroveenle cnoea: KCUNOTPOMHbIE MUPEHOMMLETHI, KOMOTMYECKAE HULLIM, fec-
Hble 3KOCMCTEMbI, MepTBas ApeBecuHa, BocTouHble Kapnatbl.
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