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Abstract

Continuation of the mycological study of the fire-damaged pine forest in Kampinos
National Park in central Poland in 2017 produced interesting new findings. Among
the taxa collected, 36 were new to the park, six had not been hitherto reported from
Poland (Calycellina araneocincta, Ciliolarina aff. laetifica, Clitocybe metachroides,
Galerina cerina f. longicystis, Parasola cuniculorum, Pleonectria pinicola), and the
previous status of one taxon (Pleonectria cucurbitula) had been uncertain. Short
descriptions based on collected specimens have been prepared for all taxa new
to Poland. The current number of taxa of macromycetes identified in Kampinos
National Park has reached 1,604.

Keywords
fungal biota; macromycetes; micromycetes; pyrophilous species; postfire fungi;
Ascomycota; Basidiomycota

Introduction

Kampinos National Park (Kampinoski Park Narodowy; KPN) is the second largest
national park in Poland. It is located in the west of the city of Warsaw. It harbors a unique
mosaic of inland dunes covered by pine forests and swamp depressions overgrown by
alder and riparian forests and wet meadows. Dry pine forests are often burnt, both by
wildfires and arson. The surface fire in 2015 in the vicinity of Palmiry village provided the
chance to study postfire changes in the mycobiota of the Scots pine forest of KPN.

The fungal biota of KPN has been studied since the end of the nineteenth century.
The biota was summarized in 2015, after a 3-year long study [1]. Subsequent years
brought new interesting data [2,3]. In 2017, the results of the first year of observations
of fungal diversity in the burned area near Palmiry village were published [3]. Thirty-
two new taxa for KPN were reported, including 17 pyrophilous fungi and three species
new to Poland. This paper presents the list of 36 taxa first found in 2017, during the
continuation of the studies on postfire fungal biota in KPN.

Material and methods

The study area is located south of Palmiry village, in forest compartments No. 76 and
77 of the Laski Protective District, Kaliszki Protective Sub-District (Fig. 1; ATPOL:
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ED1500; UTM: F5W3). Its detailed characterization was published previously [3].

assure its origin and integrity. A

verification trust dialog appears on The field studies were conducted between March and October in 2017. The specimens
the PDF d twhen iti d . . . .1
T e e collected were identified by the standard methods used in fungal taxonomy, using light
properties provide further details such microscopy and staining in ammonia, KOH, Congo Red, Melzer’s reagent, cotton blue
as certification time and a signing . 1 h 1 b ll 1 bl (CRB) d lf l Th d . f . h
reason in case any alterations made in lactophenol, brilliant cres ue and sulrovanuin. € drawings oI microcnar-
to the final content. If the certificate is p ’ d h b Y . f . )h h k . h B g Mi C
g o e 20 acters were made on the basis of microphotographs taken with a Bresser MicroCam
e 5.0 digital camera and Bresser Science TRM 301 light microscope. Identification and

drawings were made based on both fresh and dried material. All measurements were
made directly by a light microscope under an oil immersion objective (x100). The
spore dimensions were established from measurements of 50 randomly selected, well-
formed spores (deformed or atrophied spores were excluded from analysis). The 95%
confidence intervals of the mean were calculated and the lower and upper values are
given. For other structures, the extreme size values were presented after measuring 25
elements. Species descriptions are prepared basing on all collected specimens. The fungal
names were cited referring to Knudsen and Vesterholt [4], Hirooka et al. (Pleonectria)
[5], and MycoBank [6]. Plant names were cited referring to Mirek et al. [7]. Polish
distribution data were taken from checklists [8-10] and an internet database of Polish
fungal literature [11]. Threat categories were assigned according to the “Red list of the
macrofungi in Poland” (RL) [12]. Dried specimens were deposited in the fungaria of
the Institute for Agricultural and Forest Environment, Polish Academy of Sciences
(ISRiL), Division of Mycology and Forest Phytopathology of the Warsaw University
of Life Sciences - SGGW (WAML), and private fungaria of B. Gierczyk (BGF) and
T. Slusarczyk (TSF). Each fungarium number represents a different collection.
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Fig.1 Location of the study area in Kampinos National Park; yellow circle - fire-damaged forest.

Results

The data collected are presented as follows:

= Species name; threat category.

= Localities; months of observation; ecological data; collector name; herbarium
specimen numbers.

= Notes on species distribution in Poland or, for taxa not previously mentioned in
Polish literature, on species world distribution.

= Description of the taxa new to Poland, based on the specimens collected in KPN.

= Abbreviations: ca. - approximately; KPN - Kampinos National Park; LP - land-
scape park; Mt(s) - mountain(s); res. - natural reserve; OOSS - “Sierakéw” strictly
protected area (Polish: Obszar Ochrony Scistej Sierakéw); RL - red-listed species
(threat categories: R - rare; V - vulnerable; I - indeterminate).
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Species list: Ascomycota

Ascocoryne albida (Berk.) Seifert. Specimens examined: Laski Protective District,
Kaliszki Protective Sub-District, forest compartment No.: 77k (OOSS); September; a
dozen sporomata (anamorph) on Pinus sylvestris log in burned forest; leg. T. Slusarczyk,
det. B. Gierczyk; BGF0001980. Notes: In Poland hitherto reported only from Wigry
NP [13] and Kaczawskie Foothills [14].

Calycellina araneocincta (W. Phillips) Baral & P. Blank (Fig. 2). Specimens examined:
Laski Protective District, Kaliszki Protective Sub-District, forest compartments No.: 77g;
October; numerous apothecia on fallen Betula pendula leaves in burned pine forest; leg.
& det. B. Gierczyk; BGF0002274. Notes: Species new to Poland. Its world distribution
is difficult to establish, because it is often synonymized with C. lachnobrachya (e.g.,
[15]). It is reported from Spain [15], Switzerland [16], Great Britain [17], and Germany
[18,19]. Species description: Apothecia single or in small groups, minute, up to 0.4
mm in diameter, yellow to citrine yellow, sessile, flat to convex, with distinct glassy
marginal hairs. Asci four-spored, clavate, with amyloid apical apparatus and croziers.
Spores ellipsoid-fusiform, often slightly curved, septate when mature, hyaline, smooth,
13-17.5 x 2-3 um. Paraphyses cylindrical with somewhat inflated apical part, with yel-
low refractive guttules. Excipulum of textura prismatica. Marginal hairs lageniform to
narrowly conical, acute, septate or nonseptate, glassy and strongly refractive, often with
yellow content in basal part, up to 120 pm long. The yellow, oily content of paraphyses
and hairs is clearly visible in water and becomes reddish-brown in Melzer reagent.

o

B——m D —

Fig.2 Microcharacters of Calycellina araneocincta (W. Phillips) Baral & P. Blank from
Kampinos National Park. (A) Asci. (B) Paraphyses. (C) Ascospores. (D) Marginal hairs.

Scale bars: 10 pum.

© The Author(s)

Cenangium ferruginosum Fr. (Fig. 3). Specimens examined: Laski Protective District,
Kaliszki Protective Sub-District, forest compartment No.: 76h, 76i, 77d (OOSS), 77g,
77j (O0SS), 77k (00SS), 78d; March-October; numerous apothecia on fallen Pinus
sylvestris branches, both in burned and nonburned pine forest; leg. & det. A. Szcze-
pkowski, B. Gierczyk; BGF0000802, WAML 988, 989, 990, 991, 992, 993, 994, 995.
Notes: Species common in Poland, known from the vicinity of Miedzyrzec Podlaski
[20], Lubuskie (vicinity of Zielona Géra, Borowiec), Dolny Slask (Bykéw, Skoroszéw,
Wroctaw-Osobowice-Redzin), Slask Opolski (Brynica, Kamienna, Niemodlin) regions
[21], vicinity of Skierniewice [22], Wloszczowa [23], Brzoza village, Bydgoszcz, Cier-
piszewo, Miradz, and Kartuzy forest districts [24,25], Zielonka Forest near Poznan [26],
Brynica, Szczakowa, and Zygléwek [27], forests of Gérny Slask and Krakéw industrial
regions (sine loco) [28], Dulowa and Panewniki forest districts [29], Pniowiec [30],
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Fig.3 Cenangium ferruginosum Fr. from Kampinos National Park (March 7, 2017). Pho-

tography by A. Szczepkowski.

Miechéw and Swierklaniec [31], Lasy Janowskie LP [32], Babki, Skwierzyna and
Tuczno forest districts [33], Torzym Forest District [34], Bielsk Podlaski, Brudzewice,
Chojnéw, Chrandéw, Czeszewo, Dabrowa Zielona, Drewnica, Dyminek, Gréjec, ltéw,
Jarocin, Jastkowice, Kamiensk, Klenica, Kliczkéw, Klimontéw, Koniecpol, Lidzbark,
Lochéw, Lopiennik, Mitomlyn, Nagérzyce, Oksa, Opoczno, Osiecznica, Piensk, Pisz,
Przechlewo, Radomsko, Reczkéw, Regny, Ruda Malenicka, Rydzyny, Ryjewo, Sichow,
Siedlce, Silniczka, Skorzecin, Spala, Suleczyno, Swietoszéw, Twordg, Warcino, Wegréw,

and Ztoczew forest districts [35].

CRB+

00000

AR

Fig. 4 Microcharacters of Ciliolarina aff. laetifica Huhtinen from Kampinos
National Park. (A) Asci and paraphyses. (B) Spores. (C) Marginal hairs.
Scale bars: 10 pm.

Ciliolarina aff. laetifica Huhtinen (Fig. 4).
Specimens examined: Laski Protective District,
Kaliszki Protective Sub-District, forest compart-
ment No.: 77g; April; numerous apothecia on
Pinus sylvestris log in pine forest; leg. & det. B.
Gierczyk; BGF0000829. Notes: Species new to
Poland. Reported from Canada [36], Norway
[37], Spain [38], and Germany [39]. The sessile,
slightly reddening apothecia and somewhat
fusoid spores agree with the characteristics
mentioned for Ciliolarina ligniseda (Velen.)
Svréek by Svréek [40], Huhtinen [36] and de-
picted by Baral and Maron [41]. However, a
study of the holotype of this species resulted
in the conclusion that it does not belong to
the genus Ciliolarina and has a different type
of excipulum structure [42]. The specimens
from KPN closely fit the descriptions presented
by Raitviir [42] for C. laetifica. However, this
species produces subsessile to shortly stipitate,
not reddening ascomata (they become brown-
ish when drying) and ellipsoid to cuneiform
spores that are not fusiform. Species descrip-
tion: Apothecia small, ca. 0.25-0.45 mm in
diameter, sessile, white, slightly reddening
when bruised, convex, with minute marginal
hairs. Asci eight-spored, clavate, with croziers,
without iodine reaction (even after KOH pre-
treatment), 30-45 x 5-7 um. Spores aseptate,
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biguttulate, narrowly ellipsoid to fusoid, hyaline, smooth, 4.5-7 x 2-3 pm. Paraphyses
cylindrical, often enlarged at the apex, with vacuolar bodies staining in brilliant cresyl
blue. Excipulum of textura prismatica. Marginal hairs clavate, septate, with verrucose
terminal element.

Dasyscyphella crystallina (Fuckel) Raitv. Specimens examined: Laski Protective
District, Kaliszki Protective Sub-District, forest compartment No.: 77k (OOSS); April;
numerous apothecia on Quercus sp. branch in pine forest; leg. & det. T. Slusarczyk; TSF
297/2017. Notes: Species not rare in Poland, reported from the vicinity of Miedzyrzec
[43], Babia Gora Mt [44,45], Biatowieza NP [46,47], the Gorce Mts [48-50], Jezioro
Brzeziczno res. [51], Kazimierz LP [52].

Gorgoniceps aridula (P. Karst.) P. Karst. Specimens examined: Laski Protective District,
Kaliszki Protective Sub-District, forest compartment No.: 76i; September; numer-
ous apothecia on Pinus sylvestris branch in pine forest; leg. & det. T. Slusarczyk; TSF
298/2017. Notes: Species very rare. In Poland hitherto reported only from the vicinity
of Miedzyrzec Podlaski [20,53] and Roztocze NP [54,55].

Helvella atra ]. Konig. Specimens examined: Laski Protective District, Kaliszki Protec-
tive Sub-District, forest compartment No.: 77g; October; numerous apothecia on soil
in pine forest by a dirt road; leg. A. Szczepkowski, det. A. Szczepkowski, B. Gierczyk;
BGF0002311. Notes: Species quite common in Poland, reported from over 20 localities,
including the vicinity of Hajnéwka [56], Korfantéw, Lasowice, Bozanéw [21], vicinity
of Ciechocinek [57], Poznan-Psarskie [58], near Dakowy Mokre [59], near Opalenica
[60,61], Pieniny NP [62,63], Debowiec res. [64], Brudzieniec res. [65], Lasy Janowskie
LP [32,66], Lasy Janowskie res. [67], Bialowieza NP [46,47,68], Jelenia Géra [69], Insko
LP [70,71], Swinia Géra res. [72], Cisy w Czarnem res. [73], Dolina Rzeki Brdy res.
[74,75], Dezydery Chtapowski LP [76], Jura Krakowsko-Czestochowska [77], Cieszyn
[78], and Roztocze region (sine loco) [55].

Heyderia pusilla (Alb. & Schwein.) Link. Specimens examined: Laski Protective District,
Kaliszki Protective Sub-District, forest compartments No.: 76h, 76i, 77d (OOSS), 77f
(00SS), 77g, 77k (00SS), 77j (O0SS); October; very numerous apothecia on fallen Pinus
sylvestris needles in pine wood, more common in burned area; leg. & det. A. Kujawa,
A. Szczepkowski, B. Gierczyk; BGF0002272. Notes: In Poland hitherto reported from
the vicinity of Miedzyrzec Podlaski [20], Lubuskie (vicinity of Zielona Géra), Dolny
Slask (Oborniki Slgskie) and Slask Opolski regions (Brynica) [21], Zagozdzon res. [79],
Jata res. [80], Jezioro Dtugie res. [81], Durne Bagno res. [82], Torfowisko przy Jeziorze
Czarnym res. [83], vicinity of Sobibdr and Plotycze Lake [65], Lipka Forest District
[84], Wigry NP [13], and the vicinity of Bobry village [85].

Pezicula cinnamomea (DC.) Sacc. Specimens examined: Laski Protective District,
Kaliszki Protective Sub-District, forest compartments No.: 76g, 77j (OOSS); September;
a dozen of apothecia on Pinus sylvestris branches in burned pine wood; leg. & det. T.
Slusarczyk; TSF 289/2017. Notes: In Poland, reported only from Wroctaw-Mokra
(Las Mokrzanski) [21], Lasy Janowskie LP [32], Kazimierz LP [52], near Pniowiec
[30] and Lesko [86], Jezioro Moszne res. [87], Torfowisko przy Jeziorze Czarnym res.
[83], Staszéw Forest District [88], Rokita Forest District [89], and Swierklaniec Forest
District [90].

Peziza violacea Pers. Specimens examined: Laski Protective District, Janéwek Protective
Sub-District, forest compartment No.: 128d; April; one apothecium on soil mixed with
charcoal and burned wood; leg. A. Szczepkowski, det. A. Kujawa; WAML 997. Notes:
Pyrophilous Peziza species have been variously interpreted in literature. Here the spe-
cies concept by Hohmeyer [91] has been accepted. According to Dougoud [92], itis a
synonym of P. tenacella W. Phillips, P. praetervisa Bres. sensu Dennis, P. praetervisa Bres.
sensu J. Breitenb. & F. Krénz., P. praetervisa Bres. sensu Phillips, P. subviolacea Svrcek,
but not P, praetervisa Bres. s. str. Bres., P. violacea Pers. sensu Boud., and P, violacea Pers.
sensu Dennis. It produces ellipsoid, rough spores, without oil-drops, 14.5-15 x 7-7.5
pm, and has paraphyses with curved apexes and brownish hymenium with violet tones.
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In Poland, reported from the northern periphery
of Biatowieza Forest [56], the vicinities of Zielona
Goéra, Glogdw, Bolestawiec, Wodniki, Komoréw,
B - Duszniki-Zdréj, Goszczowice, Sowin, Naklo Slaskie
[21], Miedzyrzec Podlaski [20], Rymanéw Zdrdj
[93,94], Skawina [95,96], Zasieki [97], Ignalin [98],
Cieszyn [78] and Ztoty Potok [99], Snieznik Mt

' EKAS ﬂ [21], the Tatry Mts [100], Bieszczady Mts [101,102],

='_,{_ ' Starozyn res. [103], Jezioro Diugie res. [81], Jelonka

‘=E a 6’ res. [104], Ostreznik res. [105], Kregi Kamienne res.

Y / [106], Pieniny NP [62], Roztocze NP [55,107], Babia

A =|= Gora NP [44,45], Biatowieza NP [108], Wigry NP

1‘1:".-: 0 [13], Gorce NP [49,109], Kazimierz LP [52], Lasy

.?}E:’E: Janowskie LP [32], Lubuskie region (sine loco) [110]
\E""s‘.‘ y and Lagowsko-Sulecinski LP [111].

H

El% 0 Pleonectria cucurbitula (Tode) Hirooka, Ross-

.l? a man & P. Chaverri (Fig. 5). Specimens examined:

» ¢ Laski Protective District, Kaliszki Protective Sub-

‘Q District, forest compartment No.: 77j (OOSS); April;

ﬂ a dozen ascomata on fallen Pinus sylvestris branches

in burned pine wood; leg. & det. T. Slusarczyk;

BGF0002792. Notes: A species of uncertain status in

Polish biota. In the checklist of Polish micromycetes

[9] it is synonymized with Nectria fuckeliana Booth.

However, these taxa are separate, very distinct spe-
cies. The first one produces filiform, multiseptate
spores over 40 um long. Nectria fuckeliana Booth
[= Corinectria fuckeliana (C. Booth) C. Gonzalez
& P. Chaverri] forms uniseptate fusoid ascospores
up to 16 um long. This misconception is a result
of misdetermination of some Nectria collections

Fig.5 Microcharacters of Pleonectria cucurbitula (Tode) Hirooka, by Fuckel and has been reproduced in European
Rossman & P. Chaverri from Kampinos National Park. (A) Ascus. (B) literature for years [112-115]. Schroeter [21], Bresa-
Ascospores and conidia. Scale bars: 10 pm. dola [116], Zaleski et al. [26], and Manka [117]
reported the ascospore sizes, thus their specimens
could be identified as N. fuckeliana; data by Eichler
[20] could be included here, because the specimens from Miedzyrzec Podlaski were
studied and described by Bresadola [116]. Truszkowska [118] reported N. fuckeliana
without mentioning any micromorphological characters, while de Moesz [23] listed N.
cucurbitula, also without description. Kowalski [119] reported Scoleconectria cucurbitula
(Tode) Booth as “quite common in Poland on branches of declining pines” and ad-
duced microcharacters characteristic of P. cucurbitula, but did not cite any specimens
or localities. Nectria (Pleonectria, Scoleconectria) cucurbitula has also been mentioned
in Polish phytopathological literature without description, e.g., [120,121]. Pleonectria
cucurbitula has been reported from Austria, France, Germany, the Netherlands, Sweden,
the United States [5], Great Britain [122], Lithuania [123], and China [124].

Pleonectria pinicola Kirschst. (Fig. 6). Specimens examined: Laski Protective District,
Kaliszki Protective Sub-District, forest compartment No.: 77j (OOSS); April; dozen
ascomata on fallen Pinus sylvestris branches in burned pine wood; leg. & det. B. Gier-
czyk; BGF0000833. Notes: Species new to Poland. A widespread taxon reported from
Japan, Pakistan, Taiwan, Germany, Russia, United States [5], Austria [125], Australia
[126], Chile [127], and China [128]. Species description: Apothecia aggregated, (sub)
globose, glabrous, up to 0.5 mm in diameter, dark dirty red, scarlet to brownish red,
with darker apical part. Asci clavate, eight-spored. Ascospores fusiform to narrowly
clavate, muriform, with 6-13 transverse septa and one longitudinal septum, smooth,
thin-walled, 17.5-35.5 x 4.5-6 um, producing hyaline, ellipsoid ascoconidia, 3-4 x
1-1.5 um.
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Fig. 6 Microcharacters of Pleonectria pinicola Kirschst. from Kampinos National
Park. (A) Ascus. (B) Ascospores and conidia. Scale bars: 10 um.

Propolis farinosa (Pers.) Fr. Specimens examined: Laski Protective District, Kaliszki
Protective Sub-District, forest compartment No.: 76i; September; a dozen apothecia
on a fallen branch of Betula pendula in burned pine wood; leg. A. Szczepkowski,
det. T. Slusarczyk, A. Szczepkowski; WAML 996. Notes: In Poland hitherto reported
from the vicinity of Miedzyrzec Podlaski [20], Lubuskie (vicinity of Zielona Géra),
Dolny Slgsk (Jerzmanice-Zdrdj, Siodlkowice, Jagniatkow, Tréjgarb Mt near Kamienna
Goéra, Wojczyce, Wroctaw-Osobowice, Miedzygérze, near Watbrzych), Slask Opolski
(Kedzierzyn-Kozle, Brynica) and Gérny Slask (Jankowice, Wodzistaw Slaski) regions
[21], vicinity of Poznan [129], Kazimierz LP [52], Owczary protected area [130], Wigry
NP [13], Ochojec res. [131], Cieszyn [78], Roztocze NP [55], Kaczawskie Mts, and
Izerskie Foothills [14].

Pseudohelotium pineti (Batsch) Fuckel. Specimens examined: Laski Protective Dis-
trict, Kaliszki Protective Sub-District, forest compartments No.: 77d (OOSS), 77g, 77j
(O0SS); April; numerous apothecia on fallen Pinus sylvestris needles, both in burned
and nonburned pine forest; leg. & det. T. Slusarczyk; TSF 290/2017. Notes: In Poland
hitherto reported from Lubuskie (Konotop, Borowiec), Dolny Slagsk (Lesna Dolina,
Patnéw Legnicki, Bykéw, Wroctaw-Lesnica) and Slagsk Opolski (Kamienna, Wolczyn,
Brynica, Dabrowa) [21], vicinity of Miedzyrzec Podlaski [43], Torfowisko przy Jeziorze
Czarnym res. [83], near Plotycze Lake [65], Lasy Janowskie LP [65], Bialowieza NP
[46,47], and Roztocze NP [55].

Sphaeropsis visci (Alb. & Schwein.) Sacc. Specimens examined: Laski Protective
District, Kaliszki Protective Sub-District, forest compartment No.: 77k (OOSS); April;
very numerous sporomata on fallen branches (leaves and stems) of Viscum album subsp.
austriacum in burned pine forest; leg. & det. B. Gierczyk; BGF0000812. Notes: Species
quite common in Poland, reported from the Bialowieza NP [47,132,133], Roztocze NP
[107], Szczecin and vicinity [134-137], and Lasy Janowskie LP [138].

Therrya fuckelii (Rehm) Kujala (Fig. 7). Specimens examined: Laski Protective District,
Kaliszki Protective Sub-District, forest compartment No.: 77j (OOSS); July, September;
numerous apothecia on fallen Pinus sylvestris branches in burned pine forest; leg. &
det. A. Szczepkowski; WAML 986, 987. Notes: In Poland hitherto reported from the
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Fig.7 'Therrya fuckelii (Rehm) Kujala from Kampinos National Park (August 20, 2017).

Photography by A. Szczepkowski.

vicinity of Miedzyrzec Podlaski [53], Lasy Janowskie LP [32], Babki, Skwierzyna and
Tuczno Forest Districts [33], Czarnia res., and Dziki Kat res. [139].

Therrya pini (Alb. & Schwein.) H6hn. Specimens examined: Laski Protective Dis-
trict, Kaliszki Protective Sub-District, forest compartment No.: 77k (OOSS); April;
numerous apothecia on fallen Pinus sylvestris branches in burned pine forest; leg. &
det. B. Gierczyk; BGF0000815. Notes: In Poland hitherto reported from the vicinity of
Miedzyrzec Podlaski [43,53], Lubuskie (near Dgbrowa, Konotop, Laski), Dolny Slask
(Bykéw, Karczowiska, Milicz, Pruszowice, Wroctaw) and Slagsk Opolski (Goszczowice,
Kamienna, Wolczyn) regions [21], Sucha Zyrardowska village [140], and the vicinity
of Brynica [27].

Valsa pini (Alb. & Schwein.) Fr. Specimens examined: Laski Protective District,
Kaliszki Protective Sub-District, forest compartment No.: 77k (OOSS); April; a few
sporomata on a fallen Pinus sylvestris branch in a pine forest. leg. & det. T. Slusarczyk;
TSF 291/2017. Notes: In Poland, reported from Lubuskie (Zielona Géra), Dolny Slask
(Wegliniec, vicinity of Bolestawiec, Brzeg Dolny, Bykéw, Wroctaw-Osobowice-Redzin)
and Slask Opolski (Brynica, Goszczowice, Kamienna, Wolczyn) regions [21], vicinity
of Miedzyrzec Podlaski [116], Bialowieza NP [47], Starozyn res. and Czarnia res. [139],
Zaklikéw [23], and the vicinity of villages including Dabrowa Gérnicza, Swierklaniec,
Szczakowa, Brynica, and Zyglinek [27].

Basidiomycota

Clitocybe metachroides Harmaja (Fig. 8). Specimen examined: Laski Protective
District, Kaliszki Protective Sub-District, forest compartment No.: 77k (OOSS);
October; one basidioma on soil in a pine forest; leg. & det. B. Gierczyk; BGF0002302.
Notes: Species new to Poland. Uncommon species reported from Norway, Sweden,
Finland [141], Germany [142], the Netherlands [143], Italy [144], Great Britain [145],
and Denmark [146]. Species description: Basidiomata clitocyboid. Pileus ca. 35
mm in diameter, almost plane, with depressed center, smooth, hygrophanous, dark
brown. Stipe cylindrical, ca. 50 x 4 mm, almost smooth with fibrillose upper part, pale
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Fig. 8 Microcharacters of Clitocybe metachroides Harmaja from Kampinos National Park.
(A) Basidiospores. (B) Basidia. (C) Pileipellis. Scale bars: 10 um.
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brownish with darker base. Gills decurrent, crowded, grayish. Odor indistinct, taste
mild. Spores ellipsoid, agglutinate in exicata, 6.5-7.5 X 4-4.5 um. Basidia four-spored.
Cystidia absent. Pileipellis a cutis composed of encrusted hyphae. Clamps present. It
differs from similar taxa, C. metachroa (Fr.) P. Kumm. and C. amarescens Harmaja, by
smaller and darker basidiomata, presence of encrustation in the pileipellis, and mild
taste [141,142,147].

Coniophora fusispora (Cooke & Ellis) Sacc. Specimens examined: Laski Protec-
tive District, Kaliszki Protective Sub-District, forest compartment No.: 76i; July; few
basidiomata on Pinus sylvestris log, both in burned and nonburned pine wood; leg.
& det. A. Szczepkowski, B. Gierczyk; BGF0001330, WAML 985. Notes: In Poland
hitherto reported from the vicinity of Kwidzyn [148], Bialowieza NP (unpublished),
and Kaszuby LP [149].

Coprinopsis gonophylla (Quél.) Redhead, Vilgalys & Moncalvo. Specimens examined:
Laski Protective District, Kaliszki Protective Sub-District, forest compartment No.: 77j
(OO0SS); May; two basidiomata on charcoal in a burned pine wood; leg. A. Szczepkowski,
det. B. Gierczyk; BGF0000955. Notes: Very rare, in Poland hitherto reported only from
Lany near Wroctaw [150].

Deconica micropora (Noordel. & Verduin) Noordel. Specimens examined: Laski
Protective District, Kaliszki Protective Sub-District, forest compartment No.: 76i; July,
September-October; a dozen of basidiomata on litter in burned pine wood; leg. & det.
B. Gierczyk; BGF0001341, BGF0001962, BGF0001965, BGF0002289. Notes: Rare
species, in Poland hitherto reported only from Puszcza Knyszynska Forest, Poznan,
and Szczecin [151].

Deconica phyllogena (Peck) Noordeloos. Specimen examined: Laski Protective
District, Kaliszki Protective Sub-District, forest compartment No.: 77d (OOSS),
July; one basidioma on litter in a burned pine forest; leg. A. Kujawa, det. B. Gierczyk;
BGF0001339. Notes: Common species, in Poland hitherto reported from numerous
localities including Ojcéw NP [152], Swietokrzyskie Mts [153-155], Roztocze NP
[156-158], Bieszczady Mts [102,159], Babia Géra NP [160], Jelonka res. [161], Wigry
NP [13], and Tatry NP [162].

Dacrymyces chrysocomus (Bull.) Tul; RL-R. Specimens examined: Laski Protective
District, Kaliszki Protective Sub-District, forest compartment No.: 77g, 77k (OOSS);
April; a dozen basidiomata on Pinus sylvestris logs in burned and nonburned pine forest;
leg. & det. B. Gierczyk; BGF0000805. Notes: Species reported in Poland from numer-
ous historical localities in Dolny Slagsk (Wroctaw-Lesnica, Wroctaw-Strachocin) and
Slask Opolski (Namystéw, Brynica) [163], Mazowsze (Warszawa, Brwinéw, Grodzisk
Mazowiecki) [164], and Malopolska (Stréze, Grybéw) regions [165]. After 1945,
reported from Puszcza Biata Forest, Liski res. [10], and Tatry NP [10,166,167].

Dacrymyces chrysospermus Berk. & M. A. Curti; RL-V. Specimens examined: Laski
Protective District, Kaliszki Protective Sub-District, forest compartment No.: 77k;
September; a dozen basidiomata on Pinus sylvestris branch in a pine forest; leg. & det. T.
Slusarczyk; TSF 292/2017. Notes: Species quite common in Poland, reported from over
25 localities including Bialowieza Primeval Forest and Biatowieza NP [46,56,168-171],
vicinity of Olszanica [172], Beskid Sadecki Mts [173], Puszcza Goleniowska Forest [174],
Roztocze NP [156], Babia Géra NP [44,45], Tatry NP [166,175], Krakéw [176], Cedynia
LP [177], Karkonosze NP, Pniow res., Wielka Racza Mt (Beskid Zywiecki Mts), Kozi
Rynek res., Starozyn res. [10], Gorce Mts [10,49], Lubelszczyzna region (sine loco) [157],
near Inwald [178], Cisy w Serednicy res. [179], and Puszcza Bukowa Forest [180].

Entoloma rhodocalix (Lasch) M. M. Moser; RL-R. Specimens examined: Laski Protec-
tive District, Kaliszki Protective Sub-District, forest compartment No.: 76i, 77d (OOSS);
July, September, October; a few basidiomata on soil in burned and nonburned pine
wood; leg. & det. B. Gierczyk, A. Kujawa & T. Slusarczyk; BGF0001338, BGF0001959,
BGF0001972. Notes: Species quite common in Poland, reported from over 20 localities
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including arboretum in Kérnik [181], Debina res. [182,183], Debowiec res. [64],
Swietokrzyskie Mts [153-155], vicinities of Annopol (Grabéwka) [184], Chmieléw
[67], Sejny [185], Krotoszyn (Plyta Krotoszynska region) [186,187], Bieszczady NP
[102,159], Biatowieza NP [46,68], Lubelszczyzna (sine loco) [157], Kruszewiec res.
[188], Biate Gory res. [189], Lipka Forest District [84,190], Dezydery Chiapowski LP
[76], Wigry NP [191], near Mostki [192], and Rokitnica [193].

Galerina cerina A. H. Sm. & Singer {. longicystis (A. H. Sm. & Singer) A. de Haan &
Walleyn (Fig. 9). Specimens examined: Laski Protective District, Kaliszki Protective
Sub-District, forest compartment No.: 77g; September; a dozen basidiomata on soil
among mosses in burned and nonburned pine wood; leg. & det. B. Gierczyk; BGF0001955,
BGF0001969, BGF0001973. Notes: Form new to Poland. The typical form of G. cerina
A. H. Sm. & Singer is reported in Poland only from Niepotomice Forest [194]. Gale-
rina cerina f. longicystis is known from Belgium [195], the United States [196,197],
Canada, Great Britain [197], and France [198,199]. Species description: Basidiomata
mycenoid, small. Pileus hemispherical to campanulate, 6-15 mm in diameter, orange
brown, becoming paler (ochraceous brown) with age, hygrophanous, glabrous, stri-
ate when moist. Stipe up to 35 x 1.5 mm, cylindrical, glabrous with a pruinose apex,
paler than cap in its upper part (ochraceous to yellowish brown), rusty brown at base.
Lamellae distant, adnate, ochraceous to pale rusty brown, with paler edge. Odor and
taste farinaceous. Spores 8.5-11 x 4.5-6 pm, amygdaliform in side-view, ellipsoid in
frontal view, calyptrate, minutely verrucose, with suprahilar depression, rusty-brown.
Basidia four-spored. Lamellar edge sterile, cheilocystidia variable, lageniform to (sub)
cylindrical, often with slightly inflated to strongly capitate apex. Pleurocystidia absent.
Pileipellis a cutis, hyphae weakly encrusted, pileocystidia absent. Caulocystidia cylindrical
to lageniform, often with enlarged apex. Clamps present. This form differs from typical
G. cerina A. H. Sm. & Singer by longer cheilocystidia (av. 35-60 vs. 30-40 um).

Fig. 9 Microcharacters of Galerina cerina A. H. Sm. & Singer £. longicystis (A. H. Sm. & Singer)
A. de Haan & Walleyn from Kampinos National Park. (A) Cheilocystdia. (B) Basidiospores.
(C) Pileipellis. (D) Basidia. Scale bars: 10 pm.

Hebeloma hiemale Bres. Specimen examined: Laski Protective District, Kaliszki Pro-
tective Sub-District, forest compartment No.: 77g; September; one basidioma on soil in
burned pine wood; leg. & det. B. Gierczyk; BGF0001979. Notes: Species rare in Poland,
reported only from Stowinski NP [200], Kielce, the Swigtokrzyskie Mts [154,155,201],
Pieniny NP [63], Skolczanka res. [202], Swiebodzin [203], Lagowsko-Sulecifiski LP
[111], and Turéw [204].
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Hohenbuehelia unguicularis (Fr.) O. K. Mill. (Fig. 10). Specimens examined: Laski
Protective District, Kaliszki Protective Sub-District, forest compartment No.: 78; March;
numerous basidiomata on dead Populus tremula branches in damp mixed forest; leg.
& det. A. Szczepkowski; WAML 978. Notes: Species rare in Poland, reported from the
vicinity of Lublin [10] and Swietokrzyski NP [153-155,205].

Fig. 10 Hohenbuehelia unguicularis (Fr.) O. K. Mill. from Kampinos National Park (March
7, 2017). Photography by A. Szczepkowski.

Hyphodontia hastata (Litsch.) ]. Erikss. Specimens examined: Laski Protective Dis-
trict, Kaliszki Protective Sub-District, forest compartment No.: 77g; September; a few
basidiomata on a fallen Pinus sylvestris branch in a pine forest; leg. & det. T. Slusarczyk;
TSF 293/2017. Notes: Species very rare. In Poland hitherto reported from the Tatry NP
[206], vicinity of Katowice [207], and Kaszuby LP [149].

Merismodes confusa (Bres.) D. A. Reid. Specimens examined: Laski Protective Dis-
trict, Kaliszki Protective Sub-District, forest compartment No.: 76i, 77d (OOSS); April;
numerous basidiomata on dead branches of Betula pendula in burned and nonburned
pine forest; leg. & det. T. Slusarczyk; TSF 294/2017. Notes: Species very rare in Poland,
reported only from the vicinity of Miedzyrzec Podlaski [208], Izerskie Foothills, and
Kaczawskie Mts [14].

Myxomphalia maura (Fr.) Hora; RL-1. Specimens examined: Laski Protective Dis-
trict, Kaliszki Protective Sub-District, forest compartment No.: 77j (OOSS); October;
numerous basidiomata on soil mixed with charcoal in burned pine forest; leg. & det.
B. Gierczyk; BGF0002259, BGF0002261, BGF0002277. Notes: Species quite common
in Poland, reported from over 20 contemporary localities including Cedynia LP [177],
L6dz [209], vicinities of Miedzyrzec Podlaski [210], Krzyz [211], Byczyna [212],
Komaséwka res. [64], Lasy Lochowskie [213], Puszcza Niepotomicka [214], Jelonka
res. [104], Lubelszczyzna (sine loco) [157,158], Wkrzanska Forest [215], Dezydery
Chtapowski LP [76,216], Bialowieza Primeval Forest and Bialowieza NP [108,217],
Bory Tucholskie NP [218,219], vicinities of Wilkowo and Kosobudz [193], Swiebodzin
[192], vicinity of Leg [203], and Trawice [151].

Parasola cuniculorum D. ]. Schaf. (Fig. 11, Fig. 12). Specimens examined: Laski Protec-
tive District, Kaliszki Protective Sub-District, forest compartment No.: 77j (OOSS); July;
a few basidiomata on dung of Capreolus capreolus in burned pine wood; leg. A. Kujawa,
det. B. Gierczyk; BGF0001329. Notes: Species new to Poland. Very rare, reported only
from the United Kingdom [220]. Species description: Basidiomata small. Pileus up
to 0.5 cm in diameter, first ovoid, broadly campanulate to hemispherical, then flat to
concave (umbrella-like), plicate. Cap color first ocher-brown then grayish, translucent,
with brownish center. Stipe fragile, cylindrical, translucently white, up to 40 x 0.5 mm,
faintly fibrillose to pruinose. Lamellae free, grayish when young, becoming brownish-
black. Spores roundly heart-shaped to subglobose, lentiform, ellipsoid in side view,
9.5-12.5 X 9-12.5 x 6.5-7 pm, dark reddish-brown to brown, with eccentric germ-pore.
Basidia two-spored, 15-35 x 7-11 pum. Cheilocystidia subglobose to broadly clavate,
pleurocystidia absent. Clamps present. Pileipellis a hymeniderm composed of spherical
to pyriform elements. It resembles P. misera (P. Karst.) Redhead, Vilgalys & Hoppe, but
differs in two-spored basidia.
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Fig. 11 Parasola cuniculorum D. J. Schaf. from Kampinos National Park (July 27, 2017).
Photography by B. Gierczyk.
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Fig. 12 Microcharacters of Parasola cuniculorum D. J. Schaf. from Kampinos National
Park. (A) Basidia. (B) Cheilocystidia. (C) Basidiospores. (D) Elements of pileipellis.
Scale bars: 10 pum.

Pseudoomphalina pachyphylla (Fr.) Knudsen (Fig. 13).
Specimens examined: Laski Protective District, Kaliszki
Protective Sub-District, forest compartment No.: 76h,
76i, 77f (00SS), 77g, 77j (OOSS); July, September,
October; numerous basidiomata in soil in burned pine-
wood; leg. A. Kujawa, A. Szczepkowski, B. Gierczyk, T.
Slusarczyk, det. T. Slusarczyk, B. Gierczyk; BGF0001333,
BGF0001984, BGF0002279, BGF0002282, BGF0002292,
TSF 295/2017. Notes: Species very rare. In Poland hith-
erto reported only from the vicinity of Elblag [221] and
Miedzyrzec Podlaski [157,222].

Sistotrema diademiferum (Bourdot & Galzin) Donk.
Specimens examined: Laski Protective District, Kaliszki
Protective Sub-District, forest compartment No.: 77j
(00SS); September; a few basidiomata on fallen Quercus
sp. branch in a pine forest; leg. & det. T. Slusarczyk; TSF
296/2017. Notes: Species very rare. In Poland hitherto
reported only from Kaszuby LP [149] and Gryzyna
LP [223].

Fig. 13  Pseudoomphalina pachyphylla (Fr.) Knudsen from Kampi-
nos National Park (July 27, 2017). Photography by B. Gierczyk.
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Typhula gyrans (Batsch) Fr. Specimen examined: Laski Protective District, Kaliszki
Protective Sub-District, forest compartment No.: 77i; September; numerous basidiomata
on fallen Populus tremula leaves in burned pine wood; leg. A. Kujawa, det. B. Gierczyk;
BGF0001960. Notes: Species not rare in Poland, reported from ca. 20 localities [as T.
gyrans (Batsch) Fr. and T. setipes (Grev.) Berthier] including Bojanowo [224], the vicinity
of Miedzyrzec Podlaski [222], Dolny Slagsk (Wroclaw-Osobowice, Wroctaw-Szczytniki,
Wroctaw-Dabie, Wroctaw-Maslice, Stradomia Wierzchnia, Milicz, Henrykéw) and Slask
Opolski (Brynica) regions [163], Debina res. [225,226], Wielka Kepa Ostromecka res.
[227], Wielkopolski NP [228], Warszawa [164,229], Olszyny Niezgodzkie res. [230],
Lipka Forest District [84], Dezydery Chiapowski LP [76], Las Lisciasty w Promnie res.
[231], Buki nad Jeziorem Lutomskim res. [232], Bialaczéw res. [233], Kaszuby LP [149],
and Puszcza Bukowa Forest (Osetno res.) [203,234].

Typhula micans (Pers.) Berthier. Specimens examined: Laski Protective District,
Kaliszki Protective Sub-District, forest compartment No.: 76i, 77f (OOSS), 77j (OOSS);
April-June, September; numerous basidiomata on dead stems of Conyza canadensis and
fallen leaves of Populus tremula in burned pine forest; leg. A. Kujawa, A. Szczepkowski,
B. Gierczyk, T. Slusarczyk, det. T. Slusarczyk, B. Gierczyk; BGF0000803, BGF0001961.
Notes: Species very rare. In Poland hitherto reported only from historical localities in
Dolny Slask region (Otmet, Oborniki Slaskie, Wierzbie, Wroctaw-Osobowice, Wroctaw-
Psie Pole) [21], and the vicinity of Miedzyrzec Podlaski [53].

Discussion

Field work in KPN in 2017 resulted in interesting mycological findings, i.e., 36 novel
taxa in KPN (17 Ascomycota and 19 Basidiomycota). Among them six taxa have not
been reported previously from Poland (Calycellina araneocincta, Ciliolarina aff. laetifica,
Clitocybe metachroides, Galerina cerina f. longicystis, Parasola cuniculorum, and Pleo-
nectria pinicola), and the previous status of one taxon (Pleonectria cucurbitula) in the
Polish biota was unclear. The current results increase the number of the taxa reported
from KPN to 1,604 (1,395 Basidiomycota and 209 Ascomycota). Two additional anthra-
cophilous taxa have been found in the burned area near Palmiry village (Coprinopsis
gonophylla, Myxomphalia maura). Therefore, after the 2-year study, the number of taxa
of pyrophilous fungi in KPN has reached 21. Such high diversity has not been reported
from any of the burned areas studied so far in Poland [97,99,104,109,211,212,235].
This richness is probably the result of the pronounced contribution of pine and mixed
coniferous forests growing on the habitats of Cladonio-Pinetum, Peucedano-Pinetum,
Leucobryo-Pinetum, Molinio caeruleae-Pinetum, and Querco roboris-Pinetum in the
forests of KPN (16,000 ha, representing approximately 60% of the total forest area). In
Poland, this forest type is the most affected by fire [236]. Many fires have occurred in
Kampinos Forest in the more distant past and in recent years, since the forests grow-
ing there are classified in the highest fire hazard category. This probably promotes the
occurrence and persistence of pyrophilous fungi and indicates the need for studies on
post-fire mycobiota for several years, as the continuous changes in the abiotic and biotic
elements in fire-disturbed areas lead to subsequent emergence of various pyrophilous
taxa. A forest fire is a disturbance resulting in the weakening and dying of trees. In
managed forests, these trees are usually quickly felled [237]. After the surface fire in
2015, approximately 10 ha of fire-disturbed forest in KPN have been left without any
stand tending operations for further research. This has provided the opportunity for
observation of the fungal species colonizing trunks and branches of trees weakened
and/or dying after the fire exposition. Most of the aforementioned species are weak
pathogens or saprobes that have recorded in KPN for the first time (e.g., Cenangium
ferruginosum, Pleonectria cucurbitula, P. pinicola, Therrya fuckelii, T. pini). Four taxa
collected are red-listed fungi: Dacrymyces chrysocomus (R), D. chrysospermus (V),
Entoloma rhodocalix (R), and Myxomphalia maura (I). It is worth pointing out that
two taxa, Pseudoomphalina pachyphylla and Typhula micans, have been rediscovered
in Poland after over 100 years.
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