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New localities of Hygrocybe salicis-herbaceae were observed during the research on
the fungi of the alpine zone in the Carpathians. This is the first record of this arctic-alpine
fungus in the South-Eastern Carpathians. Macro- and micromorphological characters of the
Carpathian collections are compared with the descriptions from other regions. A revision of
literature data indicates that the sites in the Pardng Mts reported here are the only known
localities of the species from the entire Carpathian range.
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INTRODUCTION

Hygrocybe salicis-herbaceae Kiithner is one of the arctic-alpine representatives of
the genus. It belongs to the section Coccineae Fayod, subsection Coccineae (Ba-
taille) Singer, and is characterized by an orange-reddish lubricous pileus, adnate
lamellae, a reddish to yellow lubricous or moist stipe and a distinctly acrid or bit-
ter taste (Boertmann 2000). The fungus is known from high-mountain belts of
the European mountains as well as from subarctic and arctic regions (Boertmann
2000, 2008). Hygrocybe salicis-herbaceae was recorded at a few new localities dur-
ing the research on the fungi of the alpine belt of the Southern Carpathians. This
is the first report of the species from the South-Eastern Carpathians. The aim of
this paper is to present the new data, give a detailed description of the Southern-
Carpathian collections and compare them with the descriptions from other re-
gions available in the literature. The distribution of the species in the Carpathian
chain is also revised.
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MATERIAL AND METHODS

The material was collected in August 2009 at a few localities in the Parang Mts. in
the Southern Carpathians (Romania). Colours were described using field notes of
fresh collections with colour annotations based on Kornerup and Wanscher (1965).

All measurements were made in 5% KOH or Congo Red under an oil immersion
lens. The spores for measurements (20 per collection) were taken from a natural spore
deposit present at stipe apex or only mature spores floating in the preparation were
measured. The average and the quotients of the length and width of spores (Q) as well
as average quotients (Q, ) were calculated. Drawings of microcharacters were made with
the aid of a drawing tube (Nikon Y-IDT). Specimens are deposited in the Herbarium of
the W. Szafer Institute of Botany, Polish Academy of Sciences, Krakow (KRAM).

RESULTS

Hygrocybe salicis-herbaceae Kiithner Figs 1-3

Pileus 10-25 mm, convex to conico-convex, reddish-orange, orange-yellow,
slightly darker at centre and paler toward margin (6AS8, 5A6, SA7-8, 4A7-8, 6B-8)
or paler at centre (on drying), not translucently striate, surface lubricous and moist
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Fig. 1. Basidia and spores of Hygrocybe salicis-herbaceae from the localities in the Parang Mts:
a, b — KRAM F-48033; ¢, d - KRAM F-48031; e, f - KRAM F-48032. Scale bar = 10 um.



Hygrocybe salicis-herbaceae 39

e

/
)
f[

Fig. 2. Micromorphological characters of Hygrocybe salicis-herbaceae from the localities in the
Parang Mts, KRAM F-48031: a — pileipellis of a mature basidiome; b — pileipellis of a young
basidiome; ¢ — hymenophoral trama; d — stipitipellis. Scale bar = 10 um.
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or slightly sticky in young basidiomata, not glutinous, later dry. Lamellae distant,
adnate to slightly emarginate, 2-3 mm wide, pale yellow to dark yellow (2A4, 3A4-6,
4A6-7) with paler, yellowish edge, sometimes venose. Stipe 12-25 X 3-6 um, cylin-
drical or slightly wider at base, reddish-orange, orange-yellow (6AS8, 5AS8, 4A7-8),
surface dry and smooth, base yellow to whitish (Fig. 3). Flesh pale yellow (2AS5),
orange-yellow at pileipellis and stipitipellis. Smell none, taste first mild, then very
acrid (after several seconds of chewing).

Spores broadly ellipsoid, ellipsoid-cylindrical, a few slightly swollen at base
(7-)8-11.5(-14) X (4.5-)5-6.5(-7) um, av. 9.8 X 5.7 um, Q= 1.3-2.8, Q, =1.7 (Figs 1b,
d, f). Basidia 49-66 X 8-10 um, (1-)2-, 3- or 4-spored, clamped (Figs 1a, c, ). Hy-
menophoral trama subregular made up of short elements 15-75 X (4.5-)7-13(-14)
um (Fig. 2c). Pileipellis an ixotrichoderm to ixocutis, epicutis built up of cylindrical
hyphae 2-3.5 um in diameter; terminal elements cylindrical or clavate, and apically
swollen up to 7.5 um wide (Figs 2a, b). Stipitipellis a cutis built up of cylindrical hy-
phae 2.5-4 um in diameter (Fig. 2d).

SPECIMENS EXAMINED. Romania, Parang Mts., E slopes of Mt. Varful Slivei, N 45°21°07”, E 23°32°04”,
alt. 2400 m, high mountain vegetation with Salix herbacea, Primula minima and Soldanella pusilla, 26
Aug. 2009, leg. A. Ronikier, M. Ronikier, KRAM F-48031; Parang Mts., Saua Gruiului pass, N 45°20'21”,
E23°32°417, alt. 2380 m, high mountain vegetation with Salix herbacea and grasses, 26 Aug. 2009, leg. A.
Ronikier, M. Ronikier, KRAM F-48032; Parang Mts., E slopes of Mt. Varful Parangul Mare, N 45°20°31”,

E 23°3238”, alt. 2250 m, high mountain vegetation with Salix herbacea, Polygonum viviparum and mosses,
25 Aug. 2009, leg. A. Ronikier, M. Ronikier, KRAM F-48033.

DISCUSSION

Macroscopic characters are generally uniform in the three Southern Carpathian
collections of Hygrocybe salicis-herbaceae but the specimens differ slightly by the
colour of basidiomes. One collection is reddish-orange (Fig. 3b), while the other
two are paler, orange-yellow (Fig. 3a). The differences, however, seem to be within
the range of the species (see Boertmann 2000). The three collections also differ
in the spore size and the number of sterigmata on basidia. These characters are
usually interrelated in agarics and 2-spored basidia produce slightly larger spores
than 4-spored basidia. Kithner (1977) also observed differences in spore sizes be-
tween his collections of Hygrocybe salicis-herbaceae from the Alps where basidi-
omata with 4-spored basidia had smaller spores: 7-9.5 X 3.5-5 um and 2-spored
specimens — larger spores: 9.5-10.5(-11.7) X 5 (6.5) um, and 8-11 x 4.7-6.5 um.
One of the new Carpathian collections (KRAM F-48033) is characterized by hav-
ing 4-spored basidia and smaller spores: 8-10(-11) X 4.5-6 um, av. 9.6 X 5.6 um,
Q=1.5-2.0, Q,=1.8 (Figs 1a, b), while the other two have predominantly 2-spored
basidia. The spores of the first of them (KRAM F-48031) are larger: 9-12(-14) X
5-7 um, av. 10.9 X 5.8 um, Q=1.5-2.8, Q, =1.9 (Fig. 1d), while the spores of the
other (KRAM F-48032) are slightly smaller (shorter): (7-)8-10(-11) X 4.5-7 um,
av. 8.7 X 5.6 um, Q=1.3-1.8, Q_ =1.5 (Fig. 1f). Two-spored basidia predominated
in these two collections, but 3- and 4-spored basidia were also present (Figs Ic,
e). Smaller spores originating from one of the predominantly 2-spored collections



Fig. 3. Basidiomata of Hygrocybe salicis-herbaceae from the localities in the Parang Mits:
a— KRAM F-48031; b - KRAM F-48032. Scale bar = 10 mm.
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Fig. 4. The distribution of Hygrocybe salicis-herbaceae in the Carpathians.

White circles — certain localities, empty circle — uncertain locality (see explanation in the text).
Upper right inset — location of the Carpathian massif in Central Europe. Lower left inset —
localities of H. salicis-herbaceae in the Parang Mts, dark grey area — the alpine belt.
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may be explained by the fact that 4- and 3-spored basidia can produce more spores
than 2-spored basidia. In general, spore size (from predominantly 4-spored ba-
sidia) given in other available descriptions of Hygrocybe salicis-herbaceae (Can-
dusso 1997; Vila et al. 1998; Boertmann 2000, 2008; Hausknecht et al. 2003; Bor-
gen, Arnolds 2004; Gulden 2005) is smaller than in the collections described here,
(6.5-)8-9(-11) x (3.5)4.5-5.5(-7) um on average. It seems that 2-spored specimens
with slightly larger spores are less frequent in the species.

Hygrocybe salicis-herbaceae has been reported from the Alps (Kiithner 1977;
Kithner, Lamoure 1986; Hausknecht et al. 2003; Jamoni 2006), the Norwegian
mountains (Boertmann 2000; Gulden 2005), Finland (Candusso 1997), the
Pyrenees (Vila et al. 1998; Corriol 2008), Greenland (Borgen, Arnolds 2004;
Borgen 2006) and the Tatra Mts. in the Western Carpathians (Kautmanova 1998;
Skubla 1998, but see comment below). The fungus is most frequently recorded
in snowbeds with Salix herbacea. This type of vegetation usually occurs on poor,
acidic soils (Lauber, Wagner 2001; Dubravcova 2007). The three new Southern
Carpathian collections of the species were also observed on granitic (acidic) bed-
rock, in nutrient-poor vegetation with S. herbacea. However, it seems that the fun-
gus is not strictly associated with snowbed vegetation and its co-occurrence with
S. herbacea may be due to similar ecological preferences toward nutrient-poor
soils. The fungus was reported from Finland and Greenland at localities without
S. herbacea observed nearby (Candusso 1997; Borgen, Arnolds 2004). The soil
was most probably acidic at the Finnish locality as Sphagnum was growing there
(Candusso 1997). Also in Greenland the fungus was always collected on acidic
soils (T. Borgen, pers. comm.).

There is one report of Hygrocybe salicis-herbaceae from a calcareous massif in
the Tatra Mts. (Kautmanova 1998; Skubla 1998). Although the description pro-
vided matches the characteristics of the species quite well, this record seems to be
doubtful in my opinion. As mentioned above, the species has never been reported
from calcareous soils and prefers nutrient-poor sites mostly with Salix herbacea.
In the Tatra Mts., it was recorded near Salix reticulata (not mentioned in the text,
but depicted in the drawing; Kautmanova 1998), which never occurs on acidic
soils (e.g., Lauber, Wagner 2001). The pileus surface of H. salicis-herbaceae is usu-
ally described as lubricous, glabrous or even initially viscid (Kiihner 1977; Can-
dusso 1997; Boertmann 2000; Borgen, Arnolds 2004) and only finely nodulose or
veined (Boertmann 2000). Kautmanova (1998) also describes the pileus surface
as smooth, shining and lubricous: “hladky, leskly a slizky”, but the pileus surface
seems to be minutely squamulose in the drawing included. Unfortunately, the col-
lection from the Tatra Mts. was not available to me for study. Until the specimen
is revised, the locality of H. salicis-herbaceae in the Tatra Mts. must be regarded
as doubtful.

Based on the new data presented here, Hygrocybe salicis-herbaceae can be added
to the list of the arctic-alpine species known from the Southern Carpathians, and the
certain Carpathian records of it are localized only in the Parang Mts. (Fig. 4). There
are a few other species of the genus Hygrocybe that can be considered arctic-alpine.
One of them, H. glacialis Borgen & Senn-Irlet (Borgen, Senn-Irlet 1995), can be
found in similar, nutrient-poor habitats. It differs from H. salicis-herbaceae by, for
instance, a mild taste, squamulose pileus surface and pileipellis in the form of dry
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trichoderm to dry cutis. Hygrocybe glacialis has not been recorded in the Carpathi-
ans so far. Apart from arctic-alpine fungi, more ubiquitous species also occur in the
alpine belt and are sometimes very common. H. conica is the most common species
of Hygrocybe in the alpine belt of the Carpathians (Pilat 1969; Wojewoda 1996; Roni-
kier 2008); other species recorded here are: H. calciphila Arnolds, H. chlorophana
(Fr.: Fr.) Wiinsche, H. laeta (Pers.: Fr.) P. Kumm., H. miniata (Fr.: Fr.) P. Kumm.,
H. mucronella (Fr.) P. Karst., H. nitrata (Pers.) Wiinsche, H. psittacina (Schaeft.: Fr.)
P. Kumm., H. turunda (Fr.: Fr.) P. Karst. and H. virginea (Wulfen: Fr.) PD. Orton
(Kubicka 1964; Pilat 1969; Bujakiewicz 1993, 1996, 2004; Ronikier 2008; Ronikier,
Borgen 2010). Additionally, Nespiak (1960) invalidly described (type not indicated,
see Art. 37.1 of ICBN; McNeill et al. 2006) ‘Hygrocybe tatrensis’ from the alpine belt
of the Tatra Mts. According to the description, the specimens had a citrine yellow
conical pileus, blackening flesh, and were characterized by a pineapple smell. Apart
from the characteristic smell, all characters of ‘Hygrocybe tatrensis’ seem to be similar
to those of H. conica s.1. and it may represent this species.

There are ten Hygrocybe species known from the alpine belt of the Carpathinas,
of which H. turunda and, it seems, also H. salicis-herbaceae are known only from the
South-Eastern part of the range.
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Hygrocybe salicis-herbaceae (Agaricomycetes, Hygrophoraceae): arktyczno-alpejski
gatunek nowy dla Karpat Potudniowo-Wschodnich (Rumunia)

Streszczenie

W trakcie badan po$wigconych grzybom pigtra alpejskiego Karpat, znaleziono trzy nowe sta-
nowiska Hygrocybe salicis-herbaceae zlokalizowane w gorach Parang w Karpatach Potudnio-
wych (Rumunia). Jest to pierwsze doniesienie na temat wystgpowania tego gatunku w Karpa-
tach Potudniowo-Wschodnich. W niniejszej pracy przedstawiono okazy z nowych stanowisk,
opisano i zilustrowano ich cechy makro- i mikromorfologiczne oraz poréwnano z opisami
kolekgcji z innych regionéw dostepnymi w literaturze. Analiza danych z literatury wykazata, ze
jedyne znane dotychczas karpackie stanowisko pochodzace z Tatr Bielskich na Stowacji jest
watpliwe. Tym samym prezentowane w niniejszej pracy stanowiska Hygrocybe salicis-herbaceae
sa jedynymi pewnymi notowaniami tego gatunku w Karpatach.
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