Polish Botanical Studies 50(2): 185-207, 2005

PARASITIC MICROFUNGI OF THE TATRA MOUNTAINS.
1. TAPHRINALES

KAMILA BACIGALOVA, WIESLAW MULENKO & AGATA WOLCZANSKA

Abstract. A list of species and the distribution of the members of Protomycetaceae and Taphrinaceae (Taphrinales, Ascomycota)
in the Tatra Mts are given. Noted in the area were 20 species of fungi parasitizing 33 species of plants, including 4 species of
the genus Protomyces Unger on 16 host plants, 3 species of the genus Profomycopsis Magn. on 4 species of host plants, and 13

species of the genus Taphrina Fr. on 14 species of host plant.
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INTRODUCTION

Members of the Taphrinales are biotrophic fungi
parasitizing ferns and higher plants. They are di-
morphic organisms with a saprobic yeast stage and
a parasitic mycelial stage on plant hosts, causing
characteristic morphological changes on infected
plants: hypertrophy and hyperplasia of the infected
tissues usually result in the formation of distinct
galls or swellings (Protomycetaceae), ‘leaf curl,’
‘witches brooms,’ tongue-like outgrowths from
female catkins, leaf spots or deformed fruits (Ta-
phrinaceae). While the mycelial stage is strictly
parasitic, the saprobic yeast stage can be cultivated
on synthetic medium in vitro.

These fungi occur mostly in regions of the
northern temperate zone associated with their
host plants (Biiren 1915, 1922; Mix 1949; Satata
1974, 1979). These include well known and well
described areas such as Scotland (Henderson
1956), Norway (Gjaerum 1964), Ukraine (Zerova
1969) and Bulgaria (Najdenov 1986). In Poland,
Taphrinales were studied by Satata (1974, 1979).
In Slovakia they have very rarely been examined.
The first records, going back to the end of the 19"
century, are from the Stavnické vrchy Mts and
were collected by Andrej Kmet’ (Protomyces mac-

rosporus Unger on Aegopodium podagraria L.,
Prencov, 12 Oct. 1886, leg. A. Kmet, BRA), and
later from the Spis region, collected by Viktor Gre-
schik [Taphrina alni (Berk. & Broome) Gjaerum
on Alnus incana, Levoca, Aug. 1928, leg. V. Gre-
schik, BRA]. Intense investigations began about
20 years ago, when a series of publications on the
distribution, ecology and taxonomy of these fungi
in Slovakia came out (Bacigalova 1991, 1992,
1994a, b, ¢, 1997; Bacigalova et al. 2003).

The findings in these cited studies indicate that
mountainous, peaty, boreal areas favor the occur-
rence of these fungi, so the Tatra National Park
is a promising area for research on them. As well
as being a protected nature area, it has ecological
conditions suitable for members of the Taphrinales
and their host plants. The fungi of this order
growing in the Tatra National Park have not been
investigated in detail. The first records of fungi in
the Tatra Mts come from the late 19% century. The
observations were made by Raciborski in 1890 and
1891, but the findings were published much later
(Wroblewski 1925). Other reports came out in the
early 20" century (Rouppert 1912; Wroblewski
1918; Husz 1921; Baudys & Picbauer 1925; Moesz
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1930; Szulczewski 1930; Picbauer 1933). The
first list of this group of fungi covering the entire
region of the Tatras in the period between 1880
and 1960 was provided by Starmachowa (1963),
who gave six species of the genus Taphrina Fr.,
two species of the genus Protomyces Unger, and
one species of the genus Protomycopsis Magn..
These fungi were recorded on nine plant species
and at ca 23 localities. Some records were given in
very general terms, giving the Tatras, for example,
without specifying the location, site or study area,
or without dividing the Tatras into their Polish and
Slovak parts.

The two checklists of Taphrinales recorded
in the Slovak part of the Tatra National Park
by Bacigalova (1991, 1999) were more detailed
contributions to studies on this interesting but
somewhat neglected group of fungi. Fairly detailed
data on this group of fungi in the Polish part of
the Tatra National Park were given by Satata and
Mutenko (1996), and by Mutenko et al. (2004).
The findings on the distribution of these fungi have
not been published in full.

As part of two research projects, studies on
mycobiota in the Tatra Mts have been continued
jointly since the late 1990s by two institutions:
the Institute of Botany of the Slovak Academy of
Sciences in Bratislava, Slovakia; and Maria Curie-
Sktodowska University in Lublin, Poland. One of
the objectives has been to describe the fungi of the
order Taphrinales occurring in the Tatras.

This study is the first comprehensive overview
of what is known about the microscopic fungi oc-
curring in the entire Tatras, both the Polish and
Slovak parts. Paulech et al. (1991) provided
a similar review of the occurrence of powdery
mildews (Eryshiphales), but covered only the
High Tatras.

MATERIAL AND METHODS

The study is based on materials collected by the
present authors over the last 20 years, deposited in
the Mycological Herbarium of the Institute of Botany,
Slovak Academy of Sciences (SAV), and in the My-
cological Herbarium of the Department of Botany and
Mycology, University of Maria Curie-Sktodowska
(LBLM) (acronyms according to Holmgren et al.

1990). They are supplemented with findings pub-
lished previously.

A new critical revision of the Taphrinales so far re-
corded in the Tatra National Park its immediate vicinity,
collected de novo or published previously, is provided,
and a list of fungi belonging to the Protomyces, Pro-
tomycopsis (Protomycetaceae), and Taphrina (Taphri-
naceae) is given. Their host plants, distribution in the
Tatra Mts, the source for their origin and determination
(collection date, collector's name, name of the herbarium
in which the collection is deposited), other data (e.g.,
habitat, plant community, altitude) and references as
given in the literature published on the subject are also
provided. In some cases, especially in literature, only
limited data were available.

Names of fungi are given mostly according to Biiren
(1915, 1922), Mix (1949), Reddy and Kramer (1974)
and Satata (1974, 1979). Names of host plants are given
after Marhold and Hindak (1998).

The entire Tatra Mts system is divided into regions
differentiated on both sides of the Tatras: West Tatras
(Zépadné Tatry Mts in Slovakia and Tatry Zachodnie
Mts in Poland) and High Tatras (Vysoké Tatry Mts in
Slovakia and Tatry Wysokie Mts in Poland). Two other
ranges, the Belianské Tatry Mts and Sivy Vrch Mts,
are situated in the Slovak part. The respective regions
of the Tatra Mts follow local names used on Tatra Mts
tourist maps no. 112 and no. 113 (1:50.000), published
by Vojensky kartograficky ustav (Harmanec, Slovakia,
1992-1996).

RESULTS AND DISCUSSION

Four species of the genus Protomyces parasitizing
16 host plants, three species of the genus Proto-
mycopsis parasitizing four species of host plants,
and 13 species of the genus Taphrina parasitizing
14 species of host plants were collected in natural
ecosystems of the Tatra National Park Biosphere
Reserve. Twenty fungal species on 33 host plant
species were documented in both parts of the
Tatras (Tables 1 & 2). Eleven species occur on
both sides of the Tatras. Five species were recorded
only in the Slovak Tatras, and four species only
in the Polish Tatras (Table 1).

Six species were new species both in the Car-
pathians and in the national (Slovak or Polish)
mycobiota: Protomycopsis leucanthemii Magn.
(on Pyrethrum clusii Fisch. ex Rchb.), Pro-
tomycopsis leontodontis Biiren (on Leontodon
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Table 1. Number of known Protomycetaceae and Taphrinaceae in the Tatra Mts and their host plants. ZT — Zapadné Tatry Mts,
VT — Vysoké Tatry Mts, BT — Belianské Tatry Mts, TZ — Tatry Zachodnie Mts, TW — Tatry Wysokie Mts, w/ — without precise
localization, onp — outside the National Park.

Number of localities Total
. number
Species Host plant Slovakia Poland of
ZT [ VT [ BT | wi [onp | TZ [TW ] wi [ onp | localities
PROTOMYCETACEAE
Protomyces crepidis—paludosae | Crepis paludosa - - - - - 1 - - - 1
Protomyces kriegeriaus Leontodon hispidus 8 | 13 ] 1 - - |15 - - 1 38
Leontodon hispidus subsp. - 1 - - - - - - - 1
danubialis
Leontodon sp. 1 - - - - 2 - - - 3
Protomyces macrosporus Aegopodium podagraria 2 |21 1 - - | 4 - 1 1 30
Carum carvi - - - - - 1 - - - 1
Chaerophyllum hirsutum 5 5 4 - - |15 -] =1 - 29
Heracleum sphondylium 1 -l -1 -1 -1l-1-1- 1 2
Ligusticum mutellina 21 |50 | 3 - | - 116 4 - | - 94
Protomyces pachydermus Taraxacum nigricans — 1 - - - - - - - 1
Taraxacum officinale - | 1 - -1 -13 - -1 - 14
Taraxacum sect. Alpestria — - - - — 1 - — — 1
Taraxacum sect. Alpina — - - - — 1 - — - 1
Taraxacum sect. Vulgaria — - - - - | 4 1 — 1 6
Taraxacum tatrense 1 1 - - - - - - - 2
Taraxacum sp. — 1 - - - - - - - 1
Protomycopsis arnoldii Leontodon pseudotaraxaci — - - - - 1 - - - 1
Protomycopsis leontodontis Leontodon hispidus subsp. 2 2 - - - - - - - 4
danubialis
Leontodon pseudotaraxaci 1 1 - - - - - - - 2
Protomycopsis leucanthemi Leucanthemum vulgare - - - - - 1 - - - 1
Pyrethrum clusii 2 1 - - - - - - - 3
Total Protomycetaceae 44 1108 | 9 - - | 65| 5 1 4 236
TAPHRINACEAE
Taphrina alni Alnus incana 8 9 - 1 - | 4 2 1 - 25
Taphrina betulae Betula carpatica - 1 - - - - - 1
Betula pendula 10 | 6 - - - - - 1 - 17
Taphrina betulina Betula carpatica 1 |21 1 - - -1 3 1 - 27
Betula pendula 1 3 - - - - - 1 - 5
Betula pubescens 6 | 28| 3 - - 1-] - - - 38
Betula sp. 2 6 - - - - - - 8
Taphrina epiphylla Alnus incana 4 | 21| 4 -1 2 6 - -1 5 42
Taphrina filicina Dryopteris carthusiana -l -1 -1 -1-1-1-11 - 1
Taphrina padi Prunus padus -l -1 -1 -1-1-1-1-13 3
Taphrina populina Populus nigra 1 - -1 -1 -13 - - 11 5
Taphrina potentillae Oreogeum montanum 1 9 -l -1 -1 -1-1-1- 10
Potentilla erecta -l -1 -1 -1 -1-1-11 - 1
Taphrina pruni Prunus domestica - - - =11 - | - - 1
Prunus spinosa — 1 - - — - - — — 1
Taphrina sadebeckii Alnus glutinosa 1 5 - - 1 - - 1 - 8
Taphrina tosquinetii Alnus glutinosa 7 - - 1 - - — - 8
Taphrina viridis Alnus alnobetula 5 - - - - - - - - 5
Taphrina vestergrenii Dryopteris carthusiana 1 - - - - - - - - 1
Total Taphrinaceae 41 | 117] 8 1 5114 | 5 7 9 207
Number of species Number of host plants Number of localities
20 33 85 [225[ 17 1 [ 5 [79]10] 8 [13] 443
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Table 2. Host plants parasitized by the Protomycetaceae and

Taphrinaceae fungi in the Tatra Mts.

Host plants

Fungus

Aegopodium podagraria

Protomyces macrosporus

Alnus alnobetula

Taphrina viridis

Alnus incana

Taphrina alni
Taphrina epiphylla

Alnus glutinosa

Taphrina sadebeckii
Taphrina tosquinetii

Betula carpatica

Taphrina betulae
Taphrina betulina

Taphrina betulae

Betula pendula Taphrina betulina
Betula pubescens Taphrina betulina
Betula sp. Taphrina betulina

Carum carvi

Protomyces macrosporus

Chaerophyllum hirsutum

Protomyces macrosporus

Crepis paludosa

Protomyces crepidis-paludosae

Dryopteris carthusiana

Taphrina filicina
Taphrina vestergrenii

Heracleum sphondylium

Protomyces macrosporus

Leontodon hispidus

Protomyces kriegerianus

Leontodon hispidus subsp.
danubialis

Protomyces kriegerianus
Protomycopsis leontodontis

Leontodon pseudotaraxaci

Protomycopsis arnoldii
Protomycopsis leontodontis

Leontodon sp.

Protomyces kriegerianus

Leucanthemum vulgare

Protomycopsis leucanthemi

Ligusticum mutellina

Protomyces macrosporus

Oreogeum montanum

Taphrina potentillae

Populus nigra

Taphrina populina

Potentilla erecta

Taphrina potentillae

Prunus domestica Taphrina pruni
Prunus padus Taphrina padi
Prunus spinosa Taphrina pruni

Pyrethrum clusii

Protomycopsis leucanthemi

Taraxacum nigricans

Protomyces pachydermus

Taraxacum officinale

Protomyces pachydermus

Taraxacum sect. Alpestria

Protomyces pachydermus

Taraxacum sect. Alpina

Protomyces pachydermus

Taraxacum sect. Vulgaria

Protomyces pachydermus

Taraxacum sp.

Protomyces pachydermus

Taraxacum tatrense

Protomyces pachydermus

pseudotaraxaci Schur), Protomycopsis arnoldii
Magn. (on Leontodon pseudotaraxaci Schur) as
well as Taphrina potentillae (Farl.) Johanson
[on Oreogeum montanum (L.) E. 1. Golubk.], 7a-

phrina viridis Maire [on Alnus alnobetula (Ehrh.)
Hartig] and Taphrina vestergrenii Giesenh. [on
Dryopteris carthusiana (Vill.) H. P. Fuchs]. This
checklist, based on the authors' collections, also
gives new host plants (for the Tatra National
Park) for two species of fungi (Taraxacum ta-
trense R. Doll and T. nigricans (Kit.) Rchb. for
Protomyces pachydermus Thiim., and Heracleum
sphondylium L. for Protomyces macrosporus
Unger), and specifies many new localities of
these fungi in various plant communities of
these mountains, unpublished so far. This pro-
vides a more accurate picture of the distribution
of these fungi in the Tatra Mts.

Fungi were collected at 443 localities dis-
tributed throughout the Tatras (Table 1). The
distribution of the species collected is shown
on maps showing the localities of species col-
lected both within the Tatra National Park and
in adjacent areas, including localities published
previously (see Figs 2—10). Localities reported
only in a general way (e.g., ‘Tatra Mts’) are not
provided. Localities reported from specific places
but missing important additional data (e.g., eleva-
tion) are indicated by a question mark.

The numbers of localities in individual re-
gions of the Tatra Mts and their uneven distribu-
tion do not fully reflect the actual distribution of
these fungi in the Tatra Mts. The considerably
higher number of localities (75%) in the Slovak
Tatras and the lower number in the Polish Tatras
(25%) result from the greater intensity and longer
period of studies in the Slovak part of the Tatras.
As the numbers given in Table 1 show, the High
Tatras have been studied in more detail in the
Slovak part, and the West Tatras in the Polish
part. Unfortunately, mycological studies have
not been conducted in the Sivy Vrch Mts, one
of the most floristically interesting regions of
the Tatras.

The presented list of Taphrinales collected in
the Tatras is not complete, and further detailed
mycological studies of the occurrence of these
parasitic fungi on determined hosts are needed.

The ranges of the fungi generally overlap the
range of their host plants, but some species of
parasites definitely prefer specific habitat types
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Fig. 1. Vertical distribution of some species of Taphrinales in the Tatra National Park. Protomycetaceae: 1 — Protomyces kriegerianus
Biiren on Leontodon hispidus L., 2 — Protomyces macrosporus Unger on (a) Aegopodium podagraria L., (b) Chaerophyllum
hirsutum L., and (c) Ligusticum mutellina (L.) Crantz., 3 — Protomyces pachydermus Thim. on Taraxacum spp. Taphrinaceae:
| — Taphrina alni (Berk. & Broome) Gjaerum on A/nus incana (L.) Moench, 2 — Taphrina betulae (Fuckel) Johanson on Betula
pendula Roth., 3 — Taphrina betulina Rostr. on (a) Betula carpatica Waldst. & Kit., (b) Betula pubescens Ehrh., 4 — Taphrina

epiphylla (Sadeb.) Sacc. on Alnus incana (L.) Moench, 5 —
E. I. Golubk. Single vertical line = one locality.

for their optimal development. For instance,
Protomyces macrosporus, collected on five plant
species at 156 localities, including 94 localities on
Ligusticum mutellina (L.) Crantz. (Fig. 4), is the
most frequent fungus. The maximum occurrence
of the fungus on this host is at altitudes between
1700 and 1800 m a.s.l. (Fig. 1). Taphrina poten-
tillae (Farl.) Johanson on Oreogeum montanum
(L.) E. I. Golubk., collected at altitudes between
1700 and 2010 m a.s.l., usually in the vicinity of
lakes (Fig. 10), is another species typical of high
altitudes (on this host), although it occurs much
less frequently.

This paper does not give a more detailed
analysis of the distribution of the fungi listed and
relationships between the hosts and the habitats

Taphrina potentillae (Farl.) Johanson on Oreogeum montanum (L.)

in the Tatras. All the findings on the distribution
and ecology of representatives of the Taphrinales
in the Tatra National Park will be published upon
completion of the present project.

LIST OF SPECIES

ABBREVIATIONS USED. SAV — Herbarium of the
Institute of Botany, Slovak Academy of Sciences
(unless otherwise noted, leg. & det. K. Bacigdlovd);
LBLM — Herbarium of the Department of Botany and
Mycology of the Maria Curie-Sklodowska University
(unless otherwise noted, leg. & det. W. Mutenko); m —me-
ters a.s.l.; Pmc — Pinetum mughi carpaticum (subalpine
dwarf mountain pine scrub); Alnetum incanae — moun-
tain alder forest near rivers and streams.
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PROTOMYCETACEAE

Protomyces crepidis-paludosae Biiren

On Crepis paludosa (L.) Moench (Fig. 2) — PO-
LAND. TATRY ZACHODNIE MTS: Dolina Biatego valley,
spruce-fir forest, 910 m (Satata et al. 1984).

Protomyces kriegerianus Biiren

On Leontodon hispidus L. (Fig. 2) — SLOVAKIA.
ZAPADNE TATRY MTS: Ticha dolina valley, tourist
route to Kasprovy vrch Mt., roadside in spruce forest,
1265 m, 4 Aug. 1999 (SAV); Tomanova dolina valley,
Pmc, 1450 m, 5 Aug. 1998 (SAV); Uzka dolina valley,
roadside in spruce forest, 950 m, 18 Aug. 2004 (SAV);
Rackova dolina valley, roadside in spruce forest,
1060 m, 4 Aug. 1998 (LBLM); Ziarska dolina valley,
roadside in spruce forest, 950 m, 13 Aug. 2004 (SAV);
near Ziarska chata cottage, roadside in spruce forest,
1030 m, 13 Aug. 2004 (LBLM); tourist route between
Ziarska chata cottage and Malé Zavraty, Pmc, 1680 m,
16 Aug. 2004 (LBLM); between Chata Dumbier cottage
and Babky Mt., calcareous grassland, 1450 m, 15 Aug.
2004 (SAV); VYSOKE TATRY MTS: Dolina KeZmarskej
Bielej vody valley, spruce forest, 1450 m., 22 July 2001
(SAV); Strbské pleso lake, spruce forest near the lake,
1350 m, 2 Aug. 2002 (LBLM); Stary Smokovec village,
roadside, 1000 m, 30 July 2002 (LBLM); between Stary
Smokovec village and Hrebienok Mt., spruce forest,
1100 m, 17 July 2000 (LBLM); Ko6prova dolina valley
— roadside (Bacigalova 1991); Pmc, 1405 m, 6 Aug.
1998 (LBLM); Razcestie pod Hlinskou, spruce forest,
1405 m, 6 Aug. 1998 (LBLM); Tatranska magistrala, be-
tween Strbské pleso and Jamske pleso, clearing in spruce
forest, 1420 m, 13 July 2000 (LBLM); Temnosmre¢inova
dolina valley, roadside in spruce forest 1450 m, 6 Aug.
1998 (SAV); Pmc, 1580 m, 15 Aug. 1995 (SAV);
Mlynicka dolina valley, without precise localization
(Bacigalova 1995); roadside in forest, 1400 m, 12 Aug.
1998 (SAV); spruce forest, 1410 m, 12 Aug. 1998
(LBLM); Bielovodska dolina valley, near the stream,
1050 m, 21 Aug. 2003 (SAV); BELIANSKE TATRY
MTs: Dolina Siedmich prameniov valley, spruce forest,
1056 m, 14 July 2000 (LBLM). — POLAND. TATRA
MTS: outside the National Park, Kotlina Zakopianska
basin (Satata et al. 1993); TATRY ZACHODNIE MTS:
Kopa Krolowa Mata Mt., sward, 1500 m (Satata
et al. 1984); Boczan Mt., sward, 1223 m (Satata et al.
1984); Dolina Jaworzynka valley, roadside, 1057 m,
1120 m (Salata et al. 1984); Dolina Biatego valley,
sward, 1000 m (Satata er al. 1984); Przetecz Biatego

saddle, spruce forest, 1300 m (Satata ez al. 1984); Suchy
Zleb pod Wrétkami, sward, 1300 m (Satata et al. 1984);
Sciezka nad Reglami tourist route, near Polana Strazyska
glade, sward, 1110 m (Satata er al. 1984), Sciezka nad
Reglami tourist route, roadside, 1260 m, 15 June 1998
(SAV); Dolina za Bramka valley, sward, 997 m (Satata
et al. 1984); Dolina Matej L.aki valley, meadow, 1260 m,
18 Aug. 1983 (LBLM), roadside, 1180 m, 13 June 1998
(SAV); Dolina Koscieliska valley, Polana Smytnia glade,
1100 m, 19 Aug. 1985 (LBLM); Dolina Migtusia near
Przystop Migtusi, roadside 1290 m, 18 June 1998 (SAV);
Dolina Lejowa valley, roadside, 950 m, 12 June 1998
(SAV); Dolina Tomanowa, roadside, 1300 m, 16 June
1998 (SAV).

On Leontodon hispidus subsp. danubialis (Jacq.)
Simonk. — SLOVAKIA. VYSOKE TATRY MTs: Strbské
pleso, turist route to vodopad Skok waterfall, 1400 m,
23 July 1990 (SAV).

REMARKS. In the paper by Bacigalova (1999) it was
cited as Protomyces pachydermus Thim. on Leontodon
autumnalis L.

On Leontodon sp. — SLOVAKIA. ZAPADNE TATRY
MTs: Ticha dolina valley, without precise localization
(Bacigalova 1991). — POLAND. TATRY ZACHODNIE
MTs: Dolina Tomanowa valley, spruce forest, 1300 m,
16 June 1998 (LBLM); Hala Migtusia, mountain pasture,
1360 m, 18 June 1998, leg. A. Wolczanska (LBLM).

Protomyces macrosporus Unger

On Aegopodium podagraria L. (Fig. 3) — SLO-
VAKIA. ZAPADNE TATRY MTS: Ziarska dolina valley,
without precise localization, 13 Aug. 2004 (SAV);,
Rohacska dolina valley, without precise localization
(Bacigalova 1995); VYSOKE TATRY MTS: Tatranska
Lomnica village, in the park (Bacigalova 1991, 1995);
in the park, 22 Aug. 1985, leg. C. Paulech (SAV); near
railway, 940 m, 17 July 2000 (SAV); in the park, 8 Aug.
2002 (SAV); roadside in spruce forest, 900 m, 30 July
2002 (LBLM); road between Tatranska Lomnica village
and station Start, roadside in spruce forest, 1140 m and
1200 m, 18 July 2000 (LBLM); Tatranska Polianka
village, roadside in the spruce forest (Bacigalova
1995); Stary Smokovec village, center of the village,
roadside (Bacigdlova 1991, 1995); roadside in spruce
forest, 1050 m, 17 July 2000 (SAV); roadside, 1030 m,
30 July 2002 (LBLM); road between Stary Smokovec
village and Hrebienok Mt., roadside in spruce forest,
1060 m, 16 July 2000 (SAV) and 1100 m, 17 July 2000
(LBLM); Skalnaté Pleso lake, herbaceous plants near
lake, 1780 m, 20 Aug. 1999 (SAV); Popradské Pleso
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lake, 24 July 2000 (SAV); road between Popradské Pleso
lake and Popradské pleso car park, roadside in spruce
forest, 1350 m, 24 July 2000 (SAV); Dolina Kezmarskej
Bielej vody valley, near Slaviovy pramefi, herbaceous
plants, 1200 m (Bacigalova 1991); 1300 m (Bacigalova
1995); roadside in spruce forest, 980 m, 22 July 2001
(SAV); 900 m, 24 July 2001 (LBLM); Cesta Slobody
road, near Tri studni¢ky bus stop, 1000 m (Bacigalova
1995); BELIANSKE TATRY MTS: Monkova dolina valley,
roadside in spruce forest, 1050 m, 27 July 2000 (SAV).
— POLAND. TATRA MTS: without precize localization
(Wréblewski 1925; Starmachowa 1963); outside the
National Park, Kotlina Zakopianska basin (Satata
et al. 1993); TATRY ZACHODNIE MTS: Dolina Strazyska
valley, herbaceous plants, 895 m (Satata et al. 1984);
Jaszczurdéwka village — border of National Park, beech
forest, 940 m (Mutenko ef al. 1995); Dolina Matej Laki
valley, roadside 900 m, 13 June 1998 (SAV); Kiry vil-
lage, border of National Park, near Bialy Domek cottage,
14 June 1998 (SAV).

On Carum carvi L. (Fig. 3) - POLAND. TATRY ZA-
CHODNIE MTS: Dolina Matej Laki valley, Mata Polanka
glade, meadow, 1210 m (Mulenko et al. 1995).

On Chaerophyllum hirsutum L. (Fig. 3) — SLO-
VAKIA. ZAPADNE TATRY MTS: Ziarska dolina valley,
spruce forest near the stream, 925 m, 17 Aug. 2004
(SAV); herbaceous plants near the stream, 950 m,
13 Aug. 2004 (SAV); Jamnicka dolina valley, roadside
near the stream, 950 m, 18 Aug 2004 (SAV); roadside
in the spruce forest near the stream, 1080 m, 18 Aug.
2004 (SAV); Kamenista dolina valley, near the stream,
1250 m, 11 July 2003 (SAV); VYSOKE TATRY MTS:
Bielovodska dolina valley, roadside near the stream,
1050 m, 21 Aug. 2003; 1080 m, 21 Aug. 2003 (SAV);
Mlynicka dolina valley, herbaceous plants near water
spring, 1600 m, 12 Aug. 1998 (SAV); Mala Studena
dolina valley, herbaceous plants near the stream,
1500 m (Bacigalova 1995); Tatranskd Lomnica vil-
lage, herbaceous plants near the stream (Bacigalova
1991, 1995); BELIANSKE TATRY MTS: Dolina Siedmich
prametiov valley, roadside in spruce forest, 900 m,
19 Aug. 1999 (SAV); Monkova dolina valley, roadside
in spruce forest, 1120 m, 11 Aug. 1999, 1100 m, 27 July
2000 (SAV); roadside 25 July 2000 (SAV). — POLAND.
Tatry Zachodnie Mts: Dolina Olczyska valley, herba-
ceous plants, 950 m (Satata et al. 1984); Dolina Bystrej
valley, herbaceous plants, 1155 m (Satata et al. 1984);
road between Kuznice village and Polana Kalatowki
glade, roadside, 1200 m, 9 June 1986 (LBLM); Dolina
Biatego valley, herbaceous plants, 908 m (Satata et al.
1984); Dolina Spadowiec valley, herbaceous plants,

910 m (Satata et al. 1984); Dolina ku Dziurze valley,
herbaceous plants, 895 m (Salata et al. 1984); Dolina
Strazyska valley, herbaceous plants, 1002 m (Satata
et al. 1984); 950 m, 18 Aug. 1983 (LBLM); Sciezka
nad Reglami tourist route, near Polana Strazyska glade,
herbaceous plants, 1092 m (Salata ef al. 1984); Droga
pod Reglami road, near Suchy Zleb gully, herbaceous
plants, 925 m (Satata et al. 1984); Dolina Koscieliska
valley, Stare Koscieliska glade, herbaceous plants,
945 m (Satata et al. 1984); Dolina Koscieliska valley,
900 m, 19 Aug. 1983 (LBLM), 900 m, 16 June 1998
(SAV); Wawdz Krakéw gully, herbaceous plants,
1000 m, 16 June 1998, leg. A. Wolczanska (LBLM);
Kiry village, border of National Park, near Koscieliski
Potok stream, 11 June 1998 (SAV).

On Heracleum sphondylium L. (Fig. 3) — SLO-
VAKIA. ZAPADNE TATRY MTS: Cervené vrchy Mt., be-
tween Tomanova dolina valley and Javorovy zl'ab gully,
herbaceous plants near the stream, 1300 m, 18 Aug.
1995 and 5 Aug. 1999 (SAV). — POLAND. TATRA MTS:
outside the National Park — Kotlina Zakopianska basin
(Satata et al. 1993).

On Ligusticum mutellina (L.) Crantz. (Fig. 4)
— SLOVAKIA. ZAPADNE TATRY MTS: Tich4 dolina
valley, subalpine grassland in Pmc, 1650m, 4 Aug. 1999
(SAV); subalpine grassland in Pmc, 1650 m, 4 Aug.
1999 (LBLM); Zadna Ticha dolina valley, subalpine
grassland in Pmc, 1700 m, 6 Aug. 1987 (SAV); sedlo
Zavory saddle, alpine grassland, 1877 m (cited as Ko-
prové sedlo saddle, Bacigalova 1995); Tomanova dolina
valley, subalpine grassland in Pmc, 1700 m, 5 Aug. 1998
(SAV); Kamenista dolina valley, 1535 m (Bacigalova
1995); roadside, 1500 m, 3 Aug. 1999 (SAV); roadside,
1500 m, 7 Aug. 1999 (SAV); roadside 1500 m, 20 July
2004 (SAV); roadside 1440 m, 23 July 2001 (SAV);
roadside in spruce forest, 985 m and 1142 m, 3 Aug.
1999 (LBLM); Pmc, 1410 m and 1540 m, 7 Aug. 1999
(LBLM); Pmc 1450 m, 26 July 2001 (LBLM); Cervené
vrchy Mt., Stoly, alpine grassland, 1820 m, 10 Aug.
1999 (SAV); alpine grassland, 1820 m, 10 Aug. 1999
(LBLM); Rackova dolina valley, subalpine grassland
in Pmc, 1520 m., 4 Aug. 1998 (SAV); alpine grass-
land in Pme, 1630 m, 4 Aug. 1998 (LBLM); Ziarska
dolina valley, between Ziarska chata cottage and Malé
Zavraty, Pmc, 1640 m, 16 Aug. 2004 (LBLM); Pmuc,
1620 m, 17 Aug. 2004 (SAV); VYSOKE TATRY MTS:
Lomnické sedlo saddle, alpine grassland (Bacigalova
1995); alpine grassland, 2180 m, 25 July 2000 (SAV);
Skalnaté pleso lake, roadside near the lake, 1750 m,
12 Aug. 2004 (SAV); between Skalnaté pleso lake and
Lomnické sedlo saddle, Pmc, 1751 m, 26 July 1990
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and 20 Aug. 1999 (SAV); subalpine grassland, 1800 m,
25 July 2000 (SAV); Batizovské pleso lake, alpine
grassland in Pmc, 1879 m, 19 July 2001 and 12 July
2002 (SAV); Mala Studena dolina, Téryho chata cot-
tage, alpine grassland around the lake, 2015 m, 20 July
2001 (SAV); Zlomiskova dolina valley, subalpine grass-
land, 1690 m (Bacigalova 1995); near Ladové pleso
lake, alpine grassland in Pmc, 1700 m, 29 July 1990
(SAV); subalpine grassland in Pmc, 1700 m, 19 July
1991 (SAV); alpine grassland, 1920 m, 24 July 2001
(SAV); subalpine grassland in Pmc, 1800 m, 29 July
1990 (SAV); alpine grassland around Ladové Pleso
lake, 1900 m, 8 Aug. 1998 (SAV); Mlynicka dolina
valley, alpine grassland, 1950 m, 2 Aug. 1987 (SAV);
subalpine grassland, 1720 m, 20 July 1991 (SAV);
subalpine grassland in Pmc, 1700 m, 12 Aug. 1998
(SAV); Pmc, 27 July 1990 (SAV; Bacigalova 1991,
1995); subalpine grassland in Pmc, 1660 m, 12 Aug.
1998 (LBLM); Furkotské dolina valley, Pmc, 1610 m,
19 July 2000 (LBLM); Wahlenbergove pleso lake, al-
pine grassland, 2050 m (Bacigalova 1991); subalpine
grassland, 1800 m (Bacigalova 1995); alpine grassland,
1820 m (Bacigalova 1995); around Wahlemberg’s
lakes, alpine grassland, 1950 m, 2 Aug. 1987 (SAV);
Mengusovskd dolina valley, tourist route between Po-
pradské pleso and Hincové pleso lakes, Pmc, 1555 m,
1720 m and 1730 m, 8 Aug. 1999 (LBLM); subalpine
grassland in Pmc, 8 Aug. 1999 (SAV); Hincové plesa
lakes, alpine grassland around the lakes, 1900 m (SAV;
Bacigalova 1995); tourist route between Popradské
Pleso lake and Symbolicky cintorin cemetery, roadside
in spruce forest, 1550, 17 Aug. 1999 (SAV); Tatranska
magistrala tourist route, between Popradské pleso and
Strbské Pleso, subalpine grassland in Pmc, 1500 m and
1550 m, 1 Aug. 2002 (LBLM); between Popradské Pleso
lake and Ostrva Mt., Pmc, 1850 m, 22 July 1991 (SAV);
1700 m (Bacigalova 1995); Vel'kd Studena dolina
valley, Pmc, 1443 m, 20 July 2000 (LBLM); subalpine
grassland in Pmc, 12 July 2003 (SAV); Mala Studena
dolina valley, herbaceous plants in Pmc, 1650 m, 20 July
2001 (LBLM); Temnosmrecinska dolina valley, Nizné
Temnosmrecinské pleso lake, subalpine grassland in
Pmc, 1700 m, 15 Aug. 1995 and 6 Aug. 1998 (SAV);
Koprova dolina valley, roadside, without precise lo-
calization (Bacigalova 1991, 1995); Velicka dolina
valley, near Velické pleso lake, 1660 m (Bacigalova
1995); subalpine grassland in Pmc, 1700 m, 21 Aug.
1999; 1720 m, 7 Aug. 1998 (SAV); subalpine grass-
land around Kvetnicové pleso lake, 1750 m, 7 Aug.
1998 (SAV); subalpine grassland near Kvetnica lake,
1750 m, 6 Sept. 1989 (Bacigalova 1995); alpine grass-
land around the Dlhé Pleso lake, 1950 m, 25 July 1990

(Bacigélova 1995); 1960 m, 25 July 1990 (SAV); sub-
alpine grassland, 1797 m, 6 Aug. 1998 (LBLM); Krivan
Mt., SE wall, alpine grassland, 1900 m, 30 July 1990
(SAV); Dolina Kezmarskej Bielej vody, toursist route
to Zelené Pleso lake, roadside, 1500 m (Bacigalova
1991) and 1300 m (Bacigalova 1995); Dolina Ze-
leného plesa, Zelené Pleso lake, subalpine grassland,
1550 m (Bacigédlova 1995); BELIANSKE TATRY MTS:
Zadné Med’odoly valley, subalpine grassland, 1700 m,
26 July 2000 (SAV); tourist route to Kopské sedlo,
subalpine grassland, 1750 m, 7 Sept. 1989 (SAV);
tourist route to Zelené Pleso lake, subalpine grassland,
1750 m, 10 Aug. 1998 (SAV). — POLAND. TATRY
ZACHODNIE MTS: Krzesanica Mt., alpine grassland,
2122 m, 22 Aug. 1983 (LBLM); Kasprowy Wierch Mt.,
alpine grassland, 1985 m (Satata et al. 1984); 22 Aug.
1983 (LBLM); Kopa Kondracka Mt., alpine grassland,
1950 m, 22 Aug. 1983 (LBLM); Hala Migtusia moun-
tain pasture, grassland, 1240 m, 14 July 1983 (LBLM);
Dolina Matej Laki valley, Swistowka Niznia, subalpine
grassland, 1600 m, 17 Sept. 1987 (LBLM); Dolina
Matej Laki valley, Swistéwka Niznia, 1470 m, 17 Sept.
1991 (LBLM); Dolina Kondratowa valley, subalpine
grassland, 1550 m, 22 Aug. 1983 (LBLM); Przetgcz
Liliowe saddle, alpine grassland, 1950 m (Satata et al.
1984); Hala Kalatoéwki mountain pasture, grassland,
1175 m (Satata ef al. 1984); Dolina Kondratowa valley,
grassland, 1302 m (Salata ez al. 1984); Piekto, grassland,
1380 m (Satata et al. 1984); Giewont Mt., grassland,
1820 m (Satata et al. 1984); Dolina Starorobocianska
valley, grassland, 1460 m and 1470 m, 17 June 1998
(LBLM, SAV); Kominiarski Wierch Mt., subalpine
grassland, 1750 m, 17 Aug. 1985 (LBLM); Sciezka nad
Reglami tourist route, beetween Dolina Bystrej valley
and Dolina Biatego valley, grassland, 1300 m 15 June
1998 (SAV); TATRY WYSOKIE MTS: Morskie Oko
lake, grassland, 1405 m (Satata et al. 1984); subalpine
grassland, 1600 m, 11 July 1982 (LBLM); Dolina
Gasienicowa valley, Hala Gasienicowa, near Litworowy
Staw lake, subalpine grassland, 1620 m (Salata et al.
1984); near Czarny Staw lake, grassland, 1503 m (Satata
et al. 1984).

Protomyces pachydermus Thiim.

On Taraxacum nigricans (Kit.) Rchb. (Fig. 5)
— SLOVAKIA. VYSOKE TATRY MTS: Mengusovska
dolina valley, road between Popradské pleso lake and
Popradské pleso car parking, roadside in spruce forest,
1400 m, 24 July 2000 (SAV).

On Taraxacum officinale Weber in F. H. Wigg. (Fig. 5)
— SLOVAKIA. VYSOKE TATRY MTS: Strbské pleso vil-
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lage, in the park, 1350 m, 14 July 1990 (SAV); road-
side near the lake, 1350 m, 24 July 1990 (SAV); center,
roadside, 1300 m, 21 July 1991 (SAV); roadside near
the car parking, 1320 m, 18 July 1991 (SAV; Bacigalova
1995); Strbské pleso railway, roadside 1300 m, 17 Aug.
1995 (SAV); Popradské pleso lake, roadside, 1500 m,
24 July 1990 (SAV); Stary Smokovec village, in the
park, roadside, 1010 m, 7 Sept. 1988 (Bacigalova 1991);
without precise localization (Bacigalova 1995); Velicka
dolina valley, roadside in spruce forest, 1300 m, 6 Sept.
1989 (SAV; Bacigalova 1995); Zlomiskova dolina valley,
without precise localization (Bacigalova 1995); Ostrva
Mt., without precise localization (Bacigalova 1995).
— POLAND. TATRY ZACHODNIE MTS: Droga pod
Reglami road, near Stanikéw Potok stream, roadside,
980 m, 13 June 1998, leg. B. Salata (LBLM, SAV);
Dolina Koscieliska valley, 900 m, 11 June 1998 (SAV);
Kiry village, border of National Park, near Bialy Domek
cottage, 14 June 1998 (SAV).

On Taraxacum sect. Alpestria (Fig. 5) — POLAND.
Tatry Zachodnie Mts: Dolina Kondratowa valley, Suchy
Zleb pod Wrotkami, grassland, 1325 m (Satata et al.
1984).

On Taraxacum sect. Alpina (Fig. 5) — POLAND.
TATRY ZACHODNIE MTS: Beskid Mt., subalpine gras-
sland, 1750 m (Satata et al. 1984).

On Taraxacum sect. Vulgaria (Fig. 5) — POLAND.
TATRA MTS: outside the National Park, Kotlina
Zakopianska basin (Satata et al. 1993); TATRY ZA-
CHODNIE MTS: Dolina Jaworzynki valley, roadside,
1240 m (Satata et al. 1984); Kuznice village, roadside,
1053 m (Satata et al. 1984); Droga pod Reglami road,
near Spadowiec stream, roadside, 905 m (Satata et al.
1984); Dolina ku Dziurze valley, roadside, 897 m (Satata
et al. 1984); TATRY WYSOKIE MTS: Dolina Gasienicowa
valley, Hala Gasienicowa, roadside, 1500 m (Satata
et al. 1984).

On Taraxacum sp. (Fig. 5) — SLOVAKIA. VYSOKE
TATRY MTS: Zlomiskova dolina valley, near the stream,
1850 m, 19 July 1991 (SAV).

On Taraxacum tatrense R. Doll (Fig. 5) — SLO-
VAKIA. Zapadné Tatry Mts: Ziarska dolina valley,
roadside in spruce forest, 1200 m, 16 Aug. 2004
(SAV); VYSOKE TATRY MTS: Batizovské pleso lake,
alpine grassland, 1870 m, 12 July 2002 (SAV).

Protomycopsis arnoldii Magn.

On Leontodon pseudotaraxaci Schur (Fig. 6)
— POLAND. TATRY ZACHODNIE MTS: Matotaczniak

Mt. (Czerwone Wierchy), ca 2000-2100 m, 6 Sept. 1974
leg. A. Plocek (SAV) (Bacigalova & Mutenko 2005).

Protomycopsis leontodontis Biiren

On Leontodon hispidus subsp. danubialis (Jacq.)
Simonk. (Fig. 6) — SLOVAKIA. ZAPADNE TATRY
Mrts: Ticha dolina valley, roadside, 1120 m, 6 Sept.
1988 (Bacigalova 1995); Kamenista dolina valley,
Pmc, 1320 m, 11 July 2003 (SAV); VYSOKE TATRY
MTS: Mlynicka dolina valley, Vodopad Skok waterfall,
roadside, 1350 m, 23 July 1990 (Bacigalova 1995); Tat-
ranska magistrala tourist route, between Strbské pleso
and Jamské pleso lakes, 1400 m, 13 July 2000 (SAV).

On Leontodon pseudotaraxaci Schur (Fig. 6) — SLO-
VAKIA. ZAPADNE TATRY MTS: Ziarska dolina valley,
Ziarske pleso lake, alpine grassland in Pmc, 1880 m,
19 Aug. 2004 (SAV); VYSOKE TATRY MTS: Skalnaté
pleso lake — subalpine grassland near the stream,
1800 m, 12 Aug. 2004 (SAV).

Protomycopsis leucanthemi Magn.

On Leucanthemum vulgare Lam. (Fig. 6) — PO-
LAND. TATRY ZACHODNIE MTS: Jaszczurdéwka vil-
lage, border of national park (Starmachowa 1963;
Satata 1979; Satata et al. 1993).

On Pyrethrum clusii Fisch. ex Rchb. (Fig. 6)
— SLOVAKIA. ZAPADNE TATRY MTS: Kamenista
dolina valley, without precise localization, roadside
(Bacigalova 1991); grassland in Pmc, roadside, 1300 m,
6 Sept. 1988 (Bacigalova 1995); 8 Aug. 1993, 11 July
2003 and 20 July 2004 (SAV); VYSOKE TATRY MTS:
Dolina Kezmarskej Bielej vody valley, roadside in the
spruce forest, 1320 m, 17 Aug. 1995 (SAV).

REMARKS. In the paper by Bacigalova (1995) the
fungus was cited also on Leucanthemum vulgare, how-
ever, it is Pyrethrum clusii Fisch. ex Rchb. [= Chrysan-
themum corymbosum L., = Tanacetum corymbosum (L.)
Sch. Bip. subsp. corymbosum].

TAPHRINACEAE

Taphrina alni (Berk. & Broome) Gjaerum

Ascomyces alni Berk. & Broome — Taphrina alni-in-
canae Kithn. — Exoascus alni-incanae (Rostr.) Sadeb.
— Taphrina amentorum (Sadeb.) Rostr. — Exoascus alni-
incanae (Kithn.) Magn.

On Alnus incana (L.) Moench (Fig. 7) — SLO-
VAKIA. TATRA MTS: without precize localization
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(Bacigalova 1991); ZAPADNE TATRY MTS: Rackova
dolina valley, without precise localization (Roup-
pert 1912; Starmachowa 1963); Cesta Slobody road,
Podbanské village, 1000 m, 9 Sept. 1992 (SAV),
Ticha dolina valley, 1150 m (Bacigalova 1991);
1200 m (Bacigalova 1994a); roadside in spruce forest,
1080 m, 6 July 1989 (SAV); 1160 m, 6 Aug. 1987
(SAV); 1160 m, 18 Aug. 1995 (SAV); Tomanova dolina
valley, roadside in spruce forest, 1164 m (Bacigalova
1991, 1994a); 18 Aug. 1995 (SAV); Pmc, 1300 m,
5 Aug. 1999 (SAV); VYSOKE TATRY MTS: Tatranska
Lomnica village, without precise localization (Moesz
1930; Starmachowa 1963; Bacigalova 1991, 1994a);
roadside in the village, 8 Aug. 2004 (SAV); Tatranska
Polianka village, road to Sliezsky dom, roadside in
spruce forest, 1020 m, 25 Aug. 2003 (LBLM); Dolina
Kezmarskej Bielej vody valley, roadside in spruce
forest, 17 Aug. 1995 (SAV); roadside in spruce forest,
1100 m., 16 Aug. 1999 (SAV); near Salviovy prameii
stream, spruce forest, 1200 m (Bacigalova 1991, 1994a);
Velky les, spruce forest, 945 m, 19 Aug. 2003 (LBLM);
Cesta Slobody road, roadside near Tri studnicky bus
stop, 1000 m (Bacigalova 1991); Kezmarské Zlaby,
without precise localization (Picbauer 1933; Starma-
chowa 1963; Bacigdlova 1994a). — POLAND. TATRA
MTS: without precize localization (Wroblewski 1925;
Starmachowa 1963). TATRY ZACHODNIE MTS: Kuznice
village (Rouppert 1912; Szulczewski 1930; Starma-
chowa 1963); Dolina Koscieliska valley (Rouppert
1912; Wréblewski 1918; Starmachowa 1963); Polana
Kalatowki glade, 1190 m, 20 June 1999, 19 July 1999,
leg. A. Wolczanska (LBLM); Jaszczuréwka village,
border of national park (Szulczewski 1930; Starma-
chowa 1963; Satata ef al. 1993); TATRY WYSOKIE MTS:
Dolina Roztoki valley (Rouppert 1912; Starmachowa
1963); Dolina Suchej Wody valley (Szulczewski 1930;
Starmachowa 1963).

Taphrina betulae (Fuckel) Johanson

Exoascus betulae Fuckel

On Betula carpatica Waldst. & Kit. (Fig. 7) — SLO-
VAKIA. VYSOKE TATRY MTS: Dolina KeZmarskej
Bielej vody valley, Salviovy pramefi spring,
1200 m (Bacigalova 1991).

On Betula pendula Roth (Fig. 7) — SLOVAKIA. ZA-
PADNE TATRY MTS: Ziarska dolina valley, spruce forest,
1000 m, 1220 m, 13 Aug. 2004 (SAV); yellow tourist
route to Holy vrch Mt., spruce forest, 1100 m, 14 Aug.
2004 (SAV); between Ziarska chata cottage and Ziarske
sedlo settle 1550 m, 16 Aug. 2004 (SAV); turist route to

Jalovecké sedlo settle, Pletne miesto, Pmc, 1360 m and
1460 m, 17 Aug. 2004 (LBLM); yellow tourist route
to Baranec Mt., Stara Stavka, spruce forest, 1170 m,
14 Aug. 2004 (LBLM); tourst route from Ziarska chata
cottage to Banikov Mt., Pmc, 1500 m, 17 Aug. 2004
(SAV); Jamnicka dolina valley, spruce forest, 950 m,
18 Aug. 2004 (SAV, LBLM); spruce forest, 990 m,
15 July 2000 (LBLM); VYSOKE TATRY MTS: Dolina
Kezmarskej Bielej vody valley, near Salviovy pramef
spring, 1200 m (Bacigalova 1997); Mengusovska dolina
valley, near Popradské Pleso lake, roadside (Bacigalova
1997); Mald Studena dolina valley, Pmc, 1500 m,
20 July 2001 (SAV); Tatranskéd Lomnica village, park,
27 July 2000 (SAV); spruce forest near rack-railway
station, 17 July 2000 and 18 July 2000 (SAV); Stara
Lesna village, roadside in the spruce forest, 21 July
2001 (SAV). — POLAND. TATRA MTS: without precize
localization (Wroblewski 1925; Starmachowa 1963).

Taphrina betulina Rostr.

Taphrina turgida Sadeb. — Exoascus betulinus (Rostr.)
Sadeb.

On Betula carpatica Waldst. & Kit. (Fig. 8) — SLO-
VAKIA. ZAPADNE TATRY MTS: Kamenista dolina valley,
spruce forest, 1320 m (Bacigalova 1997); 9 July 2002
(SAV); VYSOKE TATRY MTS: Novy Smokovec village
(Bacigalova 1997); Koprova dolina valley, near Ko-
provy stream (Bacigalova 1997); Dolina Zeleného plesa
valley, near Zeleny potok stream (Bacigalova 1991);
near Zelené pleso lake, 1500 m (Bacigalova 1997);
green tourist route between Skalnata chata cottage and
station Start, Pmc, 1500 m, 27 Feb. 2002 (LBLM);
Tatranska magistrala tourist route, near Obrovsky
vodopad waterfall, spruce forest, 1350 m (Bacigalova
1991, 1997); under Lomnicky hrebenn Mt., spruce
forest, 1550 m (Bacigdlova 1991, 1997); between
Strbské Pleso village and Popradské pleso lake, Pmc,
1535 m (LBLM); Mala Studena dolina valley, near
the stream, 1640 m (Bacigalova 1997); Pmc, 1580 m,
10 July 2002 (SAV); 1600 m, 20 July 2001 (SAV);
1600 m, 20 July 2001 (LBLM); Velka Studena dolina
valley, Pmc, 1680 m, 12 July 2003 (SAV); Popradské
pleso lake, spruce forest, 1500 m, 28 Aug. 1990 (SAV);
Mengusovské dolina valley, between Strbské Pleso car
parking and Popradské pleso lake, roadside in spruce
forest (Bacigalova 1997); Strbské Pleso village, center
of the village, near the post office (Bacigalova 1997);
Dolina KeZmarskej Bielej vody, near Salviovy pramei
spring, spruce forest, 1200 m (Bacigalova 1997); Tat-
ranska Polianka village, in the park, 1000 m, 6 Sept.
1988 (SAV); Tatranska Strba village, in the park, 900 m,



POLISH BOTANICAL JOURNAL 50(2). 2005

200

(D) oy pinpuad vingag pue (g) I 2 ISPIeA o1ypdind pinjag uo uosueyof (Jonyg) avngaq vuriydny () YOUOIN (1) puvoul snujy

uo wnide(n) (owoolg 2 19g) v vuriydyy Nied [euoneN ele], 9y} ul uosueyo[ (Jaonyg) avynjaq ; pue wnideln (wooxg 29 1og) 1ujp vuriydyy Jo uonnquisiq ‘L “Siq

20
90
Ve

hes

s
Tea
e,

seljel YBIH pue UI)Sap) USomjeg e
SIEd [BUOHEN SBHE| ===sss=

[BOIM[O]  * =

seuepunog

oooz< [ ]

0002-10S 1
00S1—L00kL

0001—10.

mAﬂV\s 002>

I's'ew

VIANAOTS

.
CRPLDN
.,




201

K. BACIGALOVA ET AL.: PARASITIC MICROFUNGI OF THE TATRAS. 1

(Q) ds vjngag pue (D) yIyq suadsagnd
pinjag {(q) oy vinpuad vinpag ‘() "W 29 ISPIeM\ Po1ypd.apd binjag uo NS0y vuljnjaq bulaydyy e [BUONEN BIR], oY) Ul "1)SOY buljnjaq putdydyy Jo uonnquysiq ‘g “Siq

seije] YBIH pue UIS)S) USamjog
Ned [BUOHEN SBlje] =ssssus

m jeopod  +=—=—
salepunog

oooz< [

000C-10S 1
00S1—L00kL
0001—-10Z

m&v\s 002>

N I's'e w

e

<moQ0
0900




202

POLISH BOTANICAL JOURNAL 50(2). 2005

3 Oct. 1986 (SAV); Tatranska Lomnica village, in the
park (Bacigédlova 1991, 1997); Tatranské Matliare vil-
lage (Bacigélova 1997); BELIANSKE TATRY MTS: Zdiar
village, roadside (Bacigalova 1991). - POLAND. TATRA
MTS: without precize localization (Wroblewski 1925;
Starmachowa 1963); TATRY WYSOKIE MTS: Morskie
Oko lake, spruce forest, 1450 m, 11 June 1986 (Mutenko
et al. 1995); Rybi Potok valley, Bialy Zlebek gully,
spruce forest, 1500 m, 7 Nov. 1996 (Chlebicki 2002);
Opalony Wierch Mt., 1600 m, 1 June 1985 (LBLM).

On Betula pendula Roth (Fig. 8) — SLOVAKIA.
ZAPADNE TATRY MTS: Ziarska dolina valley, between
Ziarska chata cottage and Malé Zavraty, Pmc, 1460 m,
16 Aug. 2004 (LBLM); VYSOKE TATRY MTS: Tatranska
Lomnica village, spruce forest, 980 m, 2 July 2000
(SAV); Tatranskda Lomnica and Smokovec villages,
without precise localization (Baudy$ & Picbauer 1925;
Starmachowa 1963). — POLAND. TATRA MTS: without
precize localization (Wréblewski 1925, Starmachowa
1963).

On Betula pubescens Ehrh. (Fig. 8) — SLOVAKIA.
ZAPADNE TATRY MTS: Podbanské village, near the con-
fluence of Tichy potok and Koprovsky potok streams
(Bacigalova 1991); Ziarska dolina valley, near Ziarska
chata cottage (Bacigalova 1997); 19 Aug. 2004 (SAV);
Kamenista dolina valley, near the stream (Bacigalova
1991); spruce forest, 1300 m, 9 July 2002 (SAV); spruce
forest, 1340 m, 23 July 2001 (SAV); spruce forest,
1340 m, 26 July 2001 (LBLM); VYSOKE TATRY MTS:
Horny Smokovec village, Pekna vyhliadka, near railway
station (Bacigalova 1991); Novy Smokovec (Bacigalova
1997); Stary Smokovec village, in the park and along
main road (Bacigalova 1991, 1997); Hrebienok Mt.,
near hotel (Bacigalova 1991); Kezmarské Zlaby vil-
lage, roadside (Bacigélova 1991); Strbské Pleso village,
in the park near ropeway (Bacigalova 1991, 1997);
center, 1350 m, 13 July 2000 (LBLM); south part of
the Strbské pleso lake, 1347 m, 2 Aug. 2002 (LBLM);
spruce forest 25 July 2000 and 21 July 2001 (SAV);
Tatranska Kotlina village, roadside (Bacigalova 1991);
Tatranska Lomnica village, in the park (Bacigalova
1991); Tatranska Lesna village, roadside (Bacigalova
1991); Tatranska Polianka village, roadside in the park,
960 m (Bacigalova 1991, 1997); Tatranska Strba village,
roadside in nursery of spruce (Bacigalova 1991); Tat-
ranské Matliare village (Bacigalova 1991, 1997). Vysné
Hagy village, near railway station (Bacigélova 1997);
Mengusovska dolina valley, 19 July 1991 (SAV); Tat-
ranska magistrala tourist route, between Strbské Pleso
village and Popradské pleso lake (Bacigalova 1997);
spruce forest, 1420 m, 17 Aug. 1999 and 12 July 2002

(SAV); between Strbské Pleso village and Jamské pleso
lake, 1340 m, 13 July 2000 (SAV); Dolina Kezmarskej
Bielej vody valley, near Salviovy pramei spring
(Bacigélova 1997) and 1200 m, 22 July 2000 (SAV);
spruce forest 1050 m, 22 July 2000 (SAV); Mala Stu-
dena dolina valley, Pmc, 1660 m, 20 July 2001 (SAV);
Cesta Slobody road, park between Tatranska Lomnica
and Tatranské Matliare villages, 14 July 1990 (SAV);
Tatranské Matliare village (Bacigalova 1991, 1997);
Tri tudnicky bus stop, roadside (Bacigalova 1991);
Koprova dolina valley, near the stream (Bacigalova
1991); BELIANSKE TATRY MTS: Zdiar village, center
of the village and along the main road (Bacigalova
1997); Dolina sedmich pramertiov valley, Chata Ples-
nivec cottage, 1320 m, 14 July 2000 (SAV); Tatranska
Kotlina village, in the park and along the main road
(Bacigalova 1997). — POLAND. TATRY ZACHODNIE
Mrts: Sciezka nad Reglami tourist route, near Stupy
(Zameczki), 1280 m, 15 June 1998 (SAV).

On Betula sp. (Fig. 8) — SLOVAKIA. ZAPADNE
TATRY MTS: Ticha dolina valley (Bacigalova 1997);
Podbanské village, near Tri studni¢ky (Bacigalova
1997); VYSOKE TATRY MTs: Strbské pleso village, in
garden near rack railway (Bacigélova 1997); Horny
Smokovec village, near railway (Bacigalova 1997);
Stary Smokovec village, Pekna vyhliadka, near railway
station (Bacigalova 1997); Hrebienok Mt. (Bacigalova
1997); Stara Lesna railway station (Bacigalova 1997);
Tatranska Lomnica village (Bacigalova 1997).

Taphrina epiphylla (Sadeb.) Sacc.
Exoascus epiphyllus Sadeb.

On Alnus incana (L.) Moench (Fig. 9) - SLOVAKIA.
TATRA MTS: outside the National Park, Ziar village,
near the river, 28 July 1988 (SAV); between Zuberec
village and Habovka village, near Biely potok stream,
7 Aug. 1988 (SAV); ZAPADNE TATRY MTS: Ticha dolina
valley, near Tichy potok stream, 1080 m (Bacigalova
1991, 1994a); Tomanova dolina valley, spruce forest,
1164 m (Bacigalova 1991, 1994a); roadside, 1200 m,
18 Aug. 1995 (SAV); Rohacéska dolina valley, near
stream, 17 Aug. 1988 (SAV); VYSOKE TATRY MTS:
Képrova dolina valley, roadside, 1104 m (Bacigalova
1991, 1994a); Tatranska Polianka village (Bacigalova
1991); Tatranské Matliare village (Bacigalova 1991);
Dolina Kezmarskej Bielej vody valley, spruce forest
near Salviovy prameii spring, 1200 m (Bacigalova
1991, 1994a); spruce forest 1160 m, 16 Aug. 1999
(SAV); spruce forest, 950 m, 17 Aug. 1995 (SAV);
Kezmarské Zlaby village (Bacigalova 1991, 1994a);
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Stary Smokovec village, roadside in the park (Bacigalova
1991, 1994a); Bielovodska dolina valley, without pre-
cise localization (Bacigalova 1991, 1994a); Stara Lesna
railway station (Bacigalova 1991); Stara Lesna village
(Bacigalova 1994a); roadside in spruce forest, 17 Aug.
1995 and 21 July 2001 (SAV); Tatranska Lomnica vil-
lage, without precise localization (Bacigalova 1994a); in
park, 22 Aug. 1985, leg. C. Paulech (SAV); near railway,
27 July 2000 (SAV); near hotel Morava, 24 July 2000
(SAV); near TANAP museum, 9 Sept. 1992 (SAV); near
hotel Slovan, 18 July 2000 (SAV); roadside near Jamy,
8 Aug. 2002 (SAV); roadside, 8 Aug. 2004 (SAV); road
between Tatranska Lomnica village and Start station,
roadside, 21 July 2001 (SAV); BELIANSKE TATRY MTS:
Zdiar village, near Zdiarsky potok stream, 17 Aug. 1995
(SAV); Javorova dolina valley, along Javorinka stream,
26 July 2000 (SAV); Podspady village (Bacigalova 1991,
1994a); Tatranska Javorina village, near Javorinka river,
940 m (Bacigalova 1991, 1994a). — POLAND. TATRA
MTS: outside the National Park, Kotlina Zakopianska
basin (Satata et al. 1993); Krzeptowki village (Szul-
czewski 1930; Starmachowa 1963; Satata et al. 1993);
Skibowki village (Szulczewski 1930; Starmachowa
1963; Satata et al. 1993); Zakopane, Chatubinskiego
street, 2 June 1998, leg. A. Wolczanska (LBLM); Za-
kopane, near railway line, 15 June 1998 (SAV). TATRY
ZACHODNIE MTS: Dolina Bystrej valley, near Kuznice
village, roadside in Alnetum incanae, 1109 m (Satata et al.
1984); Dolina Bystrej valley, Polana Kalatowki glade,
roadside, 1135 m, 20 June 1999, leg. A. Wolczanska
(LBLM); Droga pod Reglami road, Hruby Regiel Mt.,
N slope, streamside, 980 m, 13 June 1998, leg. B. Salata
(LBLM); Dolina Koscieliska valley, near stream, 16 June
1998 (SAV); Kiry, border of National Park, near Biathlon
stadion, 19 June 1998 (SAV), near Bialy Domek cottage,
12 June 1998 (SAV).

Taphrina filicina Rostr. ex Johans

On Dryopteris carthusiana (Vill.) H. P. Fuchs
— POLAND. TATRA MTS: without precize localization
(Wroblewski 1925; Starmachowa 1963; Satata 1974).

Taphrina padi (Jacz.) Mix
Taphrina pruni (Fuckel) Tul. var. padi Jacz.

On Prunus padus L. (Fig. 10) — POLAND. TATRA
MTS: outside the National Park, Kotlina Zakopianska
basin (Salata et al. 1993); Nedzowka village, garden,
950 m, 13 June 1998, leg. B. Satata (LBLM), 13 June
1998 (SAV), Zakopane town, Pilsudskiego street,
12 June 1998, leg. A. Wolczanska (LBLM).

Taphrina populina Fr.

On Populus nigra L. (Fig. 9) — SLOVAKIA. ZA-
PADNE TATRY MTS: Cesta slobody road, near Podbanské
village, roadside, ca 950 m, 26 June 1992 (Bacigalova
1994b). — POLAND. TATRA MTS: outside National Park,
Kotlina Zakopianska basin (Satata et al. 1993); TATRY
ZACHODNIE MTS: Kiry village, border of National Park,
roadside, 950 m, 13 June 1998, leg. B. Safata (LBLM),
near Bialy Domek cottage, 950 m 14 June 1998 (SAV),
near Biathlon stadion, 19 June 1998 (SAV).

Taphrina potentillae (Farl.) Johanson

Exoascus deformans (Berk.) Fuckel var. potentillae Farl.
— Exoascus potentillae (Farl.) Sadeb.

On Oreogeum montanum (L.) E. I. Golubk. (Fig. 10)
— SLOVAKIA. ZAPADNE TATRY MTS: Ziarska dolina
valley, small lake under Ziarske sedlo settle, alpine grass-
land, 1825 m, 16 Aug. 2004 (SAV); VYSOKE TATRY MTS:
Mlynicka dolina valley, Pleso nad Skokom lake, 1801 m,
20 July 1991 (Bacigalova 1992); 25 June 1992 (SAV);
Mengusovska dolina valley, Hincove pleso lake, alpine
grassland, 1946 m, 8 Aug. 1999 and 20 July 2001 (SAV);
Mala Studena dolina valley, Teryho chata cottage, alpine
grassland near Prostredné Spisské pleso lake, 2010 m,
22 July 1991 and 10 July 2002 (SAV); Batizovska
dolina valley, NE side of Batizovské pleso lake, alpine
grassland, 1898 m (Bacigalova 1992); 1890 m., 19 July
2001, 12 July 2002 (SAV, LBLM); Zlomiskova dolina
valley, subalpine grassland near Cadovy potok stream,
1700 m (Bacigalova 1992); 8 Aug. 1998 (SAV); alpine
grassland near LCadové pleso lake, 1925 m (Bacigalova
1992); 24 July 2001 (SAV); Velickd dolina valley,
Kvetnica, alpine grassland under Kvetnicova Veza Mt.,
1850 m, 7 Aug. 1998 (SAV), Tatranska Magistrala tourist
route, between Popradské pleso lake and Ostrva Mt.,
subalpine grassland, 1800 m (Bacigalova 1992).

On Potentilla erecta (L.) Rduschel — POLAND.
TATRA MTS: without precize localization (Wréblewski
1925; Starmachowa 1963; Satata 1974).

Taphrina pruni (Fuckel) Tul.
Exoascus pruni Fuckel

On Prunus domestica L. (Fig. 10) — SLOVAKIA.
TATRA MTS: outside the National Park, Habovka village,
in garden, 17 Aug. 1988 (SAV).

On Prunus spinosa L. (Fig. 10) — SLOVAKIA.
VYSOKE TATRY MTS: Velicka dolina valley, Kvetnica
(Husz 1921; Starmachowa 1963).
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Taphrina sadebeckii Johanson
Taphrina flava (Sadeb.) Magn.

On Alnus glutinosa (L.) Gaertn. (Fig. 9) — SLO-
VAKIA. TATRA MTS: outside the National Park, Smre-
Cany village, near Smrecianka stream (Bacigalova
1994a); ZAPADNE TATRY MTS: Kamenista dolina valley,
in spruce forest 980 m, 6 Sept. 1988 (SAV); VYSOKE
TATRY MTS: Tatranskd Polianka village, roadside
(Bacigalova 1991); Tatranska Lomnica village, road-
side in spruce forest, 975 m, 18 July 2000 (LBLM);
roadside in spruce forest, 18 July 2000 and 22 July
2000 (SAV); Stary Smokovec village, roadside in the
park (Bacigélova 1991, 1994a); Stard Lesnd village,
roadside in spruce forest (Bacigalova 1994a); 28 Aug.
1990 (SAV). — POLAND. TATRA MTS: without precize
localization (Wroblewski 1925; Starmachowa 1963).

Taphrina tosquinetii (Westend.) Magn.
Ascomyces tosquinetii Westend.

On Alnus glutinosa (L.) Gaertn. (Fig. 9) — SLO-
VAKIA. TATRY MTS: outside the National Park, Smre-
gany village, near Ziarsky potok stream (Bacigalova
1994a); VYSOKE TATRY MTS: Koprova dolina valley,
near the stream, 950 m, 6 Aug. 1998 (SAV); road
between Tatranska Lomnica and Stara Lesna villages,
roadside, 20 Aug. 1999 (SAV); Stara Lesna village,
near hotel Academia, 17 July 2001 (SAV); border of
spruce forest, 21 July 2001 (SAV); Stary Smokovec
village, near railway in park (Bacigalova 1991, 1994a);
Tatranska Lomnica village, in park, 2 July 2000 (SAV);
Dolina Kezmarskej Bielej vody valley, near Salviovy
pramen spring 1180 m (Bacigalova 1991, 1994a).

Taphrina vestergrenii Giesenh.

On Dryopteris carthusiana (Vill.) H. P. Fuchs
(Fig. 10) — SLOVAKIA. ZAPADNE TATRY MTS: Ka-
menistd dolina valley, spruce forest, 1260 m (LBLM,
SAV; Bacigalova et al. 2002); 9 July 2002 and 10 July
2003 (SAV).

Taphrina viridis Maire

On Alnus alnobetula (Ehrh.) Hartig (Fig. 10)
— SLOVAKIA. ZAPADNE TATRY MTS: Jamnickd
dolina valley, spruce forest, 950 m, 18 Aug. 2004
(SAV); Ziarska dolina valley, roadside in spruce forest,
1100 m, 13 Aug. 2004 (SAV); roadside in spruce forest,
1110 m and 1130 m, 13 Aug. 2004 (LBLM); Kamenista
dolina valley, roadside, 1200-1250 m, 6 Sept. 1988,

and 8 Aug. 1993 (Bacigalova 1994c); 23 July 2001 and
9 July 2002 (SAV, LBLM).
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