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SAMMENDRAG
Gjennom herbarierevisjon (2005–2008), og
feltarbeid av forfatterne (2009–2011) og en
rekke biologer og amatørmykologer (2009–
2014) har de ektomykorrhizadannende korallsoppartene (Ramaria) blitt studert med hensyn
til diversitet, utbredelse og økologi. Det har
blitt foretatt morfologisk analyse av mer enn
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tusen innsamlinger, og ca. 650 representative
fennoskandiske kollekter har blitt studert molekylært (nrDNA ITS og deler av LSU). For å
stabilisere nomenklaturen har 87 relevante
typer av korallsopparter fra Europa og NordAmerika blitt undersøkt morfologisk og
molekylært. Til nå har 46 forskjellige arter
blitt identifisert fra nordisk materiale, og
minst førti av dem kan skilles morfologisk.
Mer enn tjue av artene vokser i barskog.
Mindre enn ti av dem er ikke spesielt næringskrevende, og de er knyttet til boreal, ofte furudominert skog. Denne artikkelen har hovedfokus på sistnevnte gruppe.
Det er gitt beskrivelser av R. boreimaxima,
R. eosanguinea, R. ‘neoformosa sensu Schild’,
R. primulina, R. testaceoflava, R. botrytis, R.
‘botrytis coniferous’ og R. ‘rubripermanens
sensu Christan 2008’
For artsgruppen som er presentert viser
undersøkelsen at det er behov for en rekke
endringer med hensyn til taksonomi og nomenklatur. Bare to av artene som er behandlet, R.
botrytis og R. testaceoflava har beholdt de
navnene som tradisjonelt har vært brukt for
dem. En av artene er nybeskrevet (R. boreimaxima, 2014). I to tilfeller har typestudier
med bruk av molekylære metoder bekreftet
identitet med taksa med ukjent eller lite kjent
navn i Norden (R. eosanguinea og R. primulina).
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For de øvrige artene trengs ytterligere
undersøkelser av nomenklaturen, og sannsynligvis er de ubeskrevne.
ABSTRACT
A herbarium revision (2005–2008), and field
work by authors (2009–2011) and by several
biologists and amateur mycologists (2009–
2014) have been performed to record the
species diversity, distribution and ecology of
ectomycorrhizal Ramaria-species in Fennoscandia. Morphological analysis of more than
thousand specimens has been carried out, and
ca. 650 representative Fennoscandian specimens have been studied molecularly (nrDNA
ITS and part of LSU). To stabilize the nomenclature, 87 relevant type specimens of Ramaria
species from Europe and North America have
been examined morphologically and molecularly.
So far, 46 different species have been
identified among Nordic material, and at least
40 of them can be identified morphologically.
More than twenty of the species grow in
coniferous forests. Less than ten of them are
not especially nutrient demanding and prefer
boreal, often pine dominated forests. This
paper has its focus on the latter group.
Descriptions are provided for R. boreimaxima, R. eosanguinea, R. ‘neoformosa
sensu Schild’, R. primulina, R. testaceoflava,
R. botrytis, R. ‘botrytis coniferous’ and R.
‘rubripermanens sensu Christan 2008’
Our study has shown the need for several
nomenclatural-taxonomic changes in the group
presented here. Only two of the treated species,
R. botrytis and R. testaceoflava, have retained
traditionally used names. One of the species
has been described as new (R. boreimaxima,
2014). In two cases, type studies using molecular methods have confirmed identity with
unknown or little used names in the Nordic
countries (R. eosanguinea and R. primulina).
The rest of the species need further nomenclatural research and are probably undescribed.

INTRODUCTION
This is the third paper from our Nordic
Ramaria project, the aim of which has been
to research the species diversity, distribution
and ecology of mycorrhizal Ramaria species
and to stabilize their nomenclature.
Preliminary results of the project are
reported in Kotiranta et al. (2009), where the
first Finnish records are presented, and in
two subsequent papers. The first of these
(Brandrud et al. 2012) provides descriptions
of species connected to boreonemoral broadleaved deciduous forests in Norway. The
second one (Bendiksen et al. 2013) has its
focus on species in base-rich coniferous
forests in Norway (both papers in Norwegian
with abstracts in English). The general background for the project is given in these papers.
During 2005–2008, 2010–2011 and
2013–2014 the project was financially supported by taxonomy initiatives in Finland
(Forest Biodiversity Programme for Southern
Finland), Norway (Norwegian Biodiversity
Information Centre) and Sweden (Swedish
Biodiversity Information Centre), respectively.
The funding from Sweden was granted for
molecular studies that will be completed by
the end of 2015. The geographical focus of
the project has now been widened to the
whole of Fennoscandia.
The names and taxonomy of almost all
Fennoscandian Ramaria species have until
recently been adopted from Central and
South Europe, and from North America.
Comparison of DNA sequences from Nordic
material with relevant European and North
American type specimens reveal that several
Fennoscandian species have a strictly boreal
distribution and are probably undescribed.
In the present paper we treat the last, larger
ecological group of Fennoscandian ectomycorrhizal Ramaria species, the least nutrientdemanding ones, most of which seem to grow
with Pinus and Picea, preferably in dry, sandy,
pine dominated forests with only thin organic
AGARICA vol. 36
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soil. In addition we present the three known
Nordic species in the Ramaria botrytis complex, two of which have a clearly deviating
ecology, since we have discovered that the
earlier concept of R. botrytis in Fennoscandia
is collective and one of the taxa is a genuinely
boreal species.
After completing our molecular studies,
the phylogenetic results, taxonomic revisions,
descriptions of new species and a key to the
Nordic species will be published in separate
papers.
MATERIALS AND METHODS
The Fennoscandian Ramaria project is based
on the following data sources:
1) Revision of Ramaria specimens of all
available Nordic herbaria (BG, H, LD, O,
OULU, S, TRH, TROM, TUR).
2) Specimens collected over a long period of
time by I. Kytövuori.
3) Specimens collected by project members
during the field work in Norway in 2009–
2011, as part of the Norwegian taxonomy
project, and the collections sent to us by
biologists working with nature surveys
and by accomplished amateurs.
4) Recent collections sent to us from Sweden
in 2013–2014 by more than ten biologists
and amateurs.
5) Molecular analysis of ca. 650 representative
specimens from Fennoscandia and ca. 260
specimens with relevant ecology and distribution from Central and Southern Europe,
and from North America.
6) Studies of 87 European and North American
type specimens. Further, we studied specimens of the mycorrhizal Ramaria species
introduced in the German monograph of
Ramaria by Christan (2008) and deposited
in his private herbarium.
The Nordic material, more than a thousand
morphologically analyzed specimens, covers
most of the biogeographic provinces in FennoAGARICA vol. 36

scandia: from Agder in the south to Troms in
the north in Norway, from Skåne to Lule
Lappmark and Norrbotten in Sweden and
from Åland and Varsinais-Suomi to Inari
Lapland in Finland. The best examined area in
Norway is the South Eastern part (Østlandet)
and in Sweden the provinces Skåne, Uppland
and Dalarna. In Finland the southern part of
the country is most thoroughly inventoried.
Microscopic observations were made in
Melzer’s reagent (MLZ) instead of cotton
blue, used by most Ramaria researchers. MLZ,
which has been used by three of the authors
as standard mountant with agarics, has also
worked well when studying Ramaria. The
spores were measured without ornamentation
and apiculus. Approximately 5% of the
measured spores (extremes) were excluded to
obtain the given variations of spore lengths
and widths, and length/width ratios (Q). All
measured spores were included in all given
calculated mean values: for average spore
lengths, widths and length/width ratios (all
boldfaced) and for variations of averages
between specimens (av., Q av.).
A representative selection of all morphological Nordic species was examined molecularly. DNA was extracted from small pieces
of dried fruit bodies. ITS sequences (including
5.8S) and sequences including a part of LSU
of nucleic rDNA were obtained by direct
sequencing. Most of the selected Finnish
material was sequenced at Helsinki University
in 2005–2008. Most of the Norwegian material was sequenced in Guelph, Ontario, Canada,
in 2011 and 2014 as a part of the Norwegian
Barcode of Life (NorBOL) project. Most of
the Swedish and some Norwegian and
Finnish material were sequenced at the Natural
History Museum of Oslo (NHM) in 2014.
The abbreviation NR in the lists of studied
material refers to Nature Reserve. Authors’
names as collectors are abbreviated as EB, KB,
TEB, IK and MT. Abbreviations of official
herbaria are in accordance with Holmgren et
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Figure 1. “Ramaria-land”. Dry pine forest on sandy soil. Norway, Hedmark, Elverum, Heradsbygd
skistadion. Photo: T. E. Brandrud.

al. (1990). Herbarium acronyms followed by
accession number refer to databased records.
Nature type codes, given as ecological
information for each species (Online material
1), follows the Norwegian system of Nature
in Norway (NiN), version 2.0 (Halvorsen et
al. 2015).
RESULTS AND DISCUSSION
So far, 46 different species have been identified
among Nordic material of mycorrhizal
Ramaria, based on molecular data. For the
moment, it is possible to identify at least 40
of them morphologically. More than twenty
species are growing in coniferous forests and
less than ten of those belong to the group of
least nutrient-demanding ones, treated in this
paper. Several of the present species seem to

have their optimum in sandy pine forests like
in fig. 1 (R. boreimaxima, R. eosanguinea, R.
neoformosa sensu Schild and R. primulina).
However, all of these also occur in other forest
types, including more mesic spruce forests. An
exception from this pattern is Ramaria
testaceoflava, which has a strong preference
for Picea.
The present paper also treats the entire R.
botrytis complex, including R. botrytis s. str.
and R. ‘rubripermanens sensu Christan’ with
preference for boreonemoral oak-lime forests
and dry pine forests, as well as R. ‘botrytis
coniferous’ found mainly in boreal spruce
forests and sandy pine forests.
The taxonomic groups, to which the treated
species belong, are briefly introduced, and
descriptions of the species are provided below.
AGARICA vol. 36
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Figure 2. Ramaria boreimaxima (young and small fruit body). Sweden, Jämtland, Östersund, Blixtbäcksselet NV, KB&EB 83/10. Photo: K. Bendiksen.

RAMARIA BOREIMAXIMA GROUP
The group is characterized by large cauliflower-like fruitbodies, which are apricot
coloured or pale orange yellow as young, soon
fading to alutaceous, and narrowly cylindrical
spores with low ornamentation of small warts
in obscure rows.
The group seems to have an isolated
position among mycorrhizal Ramaria.
Ramaria boreimaxima Kytöv. & Toivonen.
Fig. 2.
Misapplied name: R. magnipes Marr & D.E.
Stuntz (Nitare 2010).
Macromorphology: Fruit bodies large, up to
30 cm high and 25 cm broad, cauliflowerlike especially when young, later congestedbranched when the branches become longer,
apical branches narrow, pointed, pale orange
yellow when young, soon discolouring to
alutaceous or flesh toned, rarely with salmon
pinkish tints, extreme apices pale orange when
AGARICA vol. 36

young. Stipe robust, branching upwards, white.
Context white, in apical branches pale orange
brown, usually not reddening or darkening
when handled or dried. Smell weak. Taste
mild, slightly bitter at older apices.
Microscopy: Spores narrowly cylindrical to
narrowly dacryoid, 9.7–10.9 – 12.2 x 3.9 –
4.4  ̶ 4.8 µm (av. = 10.9–11.5 x 4.0–4.6 µm),
Q = 2.1  ̶ 2.47  ̶ 2.7 (Q av. = 2.35–2.58), (285
spores, 16 specimens), warts small and low,
occasionally a few elongated, mostly in
irregular rows. Basidia and hyphae in trama
with clamps; hyphae in the basal tomentum
of the stipe smooth with neither crystals nor
a gelatinous sheath, mostly with clamps.
Habitat and distribution: Especially in dry
sandy pine forests, including sites with more
coarse, gravelly till, rarely in rocky pine
forests on shallow soil, sometimes in mesic
spruce dominated coniferous forests. From
the northern part of the boreonemoral zone to
93
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the northern boreal zone; somewhat rare to
occasional. In Norway recorded from southeastern part of the country, from Østfold to
Aust-Agder; in Sweden from Dalarna to Lule
Lappmark and in Finland from VarsinaisSuomi to Koillismaa.
Notes: Ramaria boreimaxima is a newly
described, apparently boreal species (Kytövuori and Toivonen 2014). The species is
characterized by the large to very large fruit
bodies growing preferentially in dry, sandy
pine forests. It resembles in appearance other
large Ramaria species, such as R. flavescens
and R. eosanguinea, both of which are more
pure yellow when young. R. flavescens has
different, strongly verrucose spores and a
preference for base-rich habitats, and the
most northern records are from the boreonemoral zone (Bendiksen et al. 2013).
R. eosanguinea grows in similar habitats
but is usually somewhat smaller, with smaller,
more tapering stipe, the base context of which
is watery greyish, marbled and becomes
brownish upon drying. R. eosanguinea has
also a characteristic saffron(-iodoform)-like
smell. Some of the basal tomentum hyphae
of R. eosanguinea have a sparse cover of flat
crystals. The spores of the latter are oblongcylindrical, often somewhat sway-backed
and have even lower ornamentation than the
spores of R. boreimaxima. Both R. boreimaxima and R. eosanguinea have spores with so
low warts that a well-adjusted microscope
and some experience are needed to be able to
see the ornamentation; spores are not smooth
as it is often claimed.
The American name, R. magnipes, has been
applied for this in recent Swedish literature
(Nitare 2010, Gärdenfors 2010) but the type
specimen of R. magnipes is now confirmed
to belong to the R. flava group.

Fennoscandian material studied and confirmed
by DNA:
Norway
Østfold: Aremark, Aug. 16, 1987, Mathisen
(O-F121580); Fredrikstad District, Weholt
34/88 (O).
Buskerud: Kongsberg, Kongsbergskogen
v/Haurevanna, Aug. 21, 1999, Gulden, Sørensen, Fonneland & Dahl (O-F63166).
Aust-Agder: Vegårdshei, Sundet-Lundhaug,
Aug. 14, 2011, Henrichsen & Fonneland, I-FL
2011-147 (O-F294494); Åmli, Baas i Tovdalen,
Sept. 19, 2010, Gundersen & Junker (OF295771).
Sweden
Dalarna: Säter, Gustaf socken, Dammsjön
NR, Aug. 21, 2011, Aronsson (S, dupl. O);
Söderbärke, Mäsberget, Sept. 24, 2011,
Hermansson S2675 (O).
Hälsingland: Voxna, Lobonäs, Sept. 16, 1995,
Pirjo Kytövuori & IK 95-1977 (H).
Ångermanland: Junsele, Ysjö, Aug. 30, 1997,
IK 97-443 (H).
Jämtland: Rätan, Handsjö, Aug. 31, 2003, IK,
Niskanen & Liimatainen (H); Östersund,
Blixtbäcksselet NV, Aug. 27, 2010, Petterson
(KB&EB 83/10, O-F294273).
Finland
Uusimaa: Espoo, Luukki, Aug. 22, 2000, IK
& Course (H).
Etelä-Häme: Lammi, Evo, Pitkäniemenkangas,
Aug. 20, 1996, IK 96-525 (HOLOTYPUS,
H); Renko, Hiitankangas, Aug. 10, 1997, IK
97-185 (H).
Etelä-Savo: Kerimäki, Louhi, Sept. 8, 1998,
IK 98-1749 (H).
Ramaria aff. boreimaxima
A few specimens morphologically resembling
R. boreimaxima have a distinctly deviating
ITS sequence while the LSU sequence is
identical. We have not yet found morphological characters distinctive enough to distinguish one from another, although some small
macroscopic differences e.g. in fruitbody
AGARICA vol. 36
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colour and in form of the branch tips can be
observed.
We have records of these deviating specimens from both Norway and Sweden, but not
from Finland. They seem to have a similar
ecology as R. boreimaxima but show a more
southwestern distribution.
Fennoscandian material studied and confirmed
by DNA:
Norway
Buskerud: Sigdal, Høgås S, Jul. 12, 2011,
Hofton THH-11219 (O).
Aust-Agder: Arendal, Hisøy, Aug. 28, 2011,
Castberg (KB&EB 78/11, O-F294400); Åmli,
Baas i Tovdal, Aug. 18, 2010, Gundersen &
Fonneland, TEB 413-10 (O-F296370).
Sweden
Upland: Börje, Herrhagen, Aug. 21, 2009,
Aronsson (S, dupl. O).
Värmland: Gullspång, Södra Råda, Aug. 19,
2009, Jansson (Herb. Söderberg).
Dalarna: Älvdalen – Bora, Aug. 23, 2009, H.
& H. Grünert (Herb. J. Christan).
RAMARIA FLAVA GROUP
The group is characterized by yellow, medium
sized to large fruit bodies with tapering glabrous stipe, watery greyish, marbled context
with yellow tint, strong saffron- (iodoformcellar-) like smell, and oblong-cylindrical
spores with low ornamentation of more or
less elongated warts in obscure rows.
All the three species of the Ramaria flava
group in Fennoscandia are connected to coniferous forests. Ramaria safraniolens Christan
and R. flava var. pinicola Schild are connected
to rich spruce dominated forest, whereas R.
eosanguinea R.H. Petersen prefers dry pine
forests on sandy soil. Ramaria safraniolens
is treated as R. flava var. scandinavica in
Bendiksen et al. (2013). Ramaria flava var.
pinicola is apparently quite rare in the area,
with only one confirmed record from Fennoscandia so far (Sweden, Uppland, Häverö,
AGARICA vol. 36

Strid 26179).
Ramaria flava s. str. is a southern broadleaved deciduous forest species so far not
found in Fennoscandia. The neotype of
Ramaria flava (Schaeff.: Fr.) Quél. has been
chosen (Schild 1991) from Fagus forest from
Bayern, Germany, and it has been studied by
us (microscopy and DNA).
Ramaria eosanguinea R.H. Petersen. Fig. 3.
Macromorphology: Branches homogeneous
and rather strongly yellow, with lemon yellow
tinge when young (reminiscent of R. schildii),
never warm yellow–orange yellow tinted,
rarely with salmon pink tinges on uppermost
branches; with a strong characteristic saffronlike smell. Otherwise like R. safraniolens.
Microscopy: Spores oblong-cylindrical, often
somewhat sway-backed, 9.5–10.6–11.8 x
3.9–4.2–4.5 µm (av. = 10.4–11.2 x 4.1–4.3
µm), Q = 2.25–2.52–2.75 (Q av. = 2.43–
2.62), (230 spores, 11 specimens), ornamentation very low, consisting of elongated warts
in obscure rows in surface view, looking
almost smooth in profile view. Basidia and
trama hyphae with clamps. Basal tomentum
hyphae partly covered by thin crystals, most
septa without clamps.
Habitat and distribution: In oligotrophic, dry
sandy pine forests, but also in low-herb and
calcareous pine forests and in low-herb spruce
forests. Widely distributed and occasional,
but rare in southernmost parts of Norway and
Sweden. In Norway most frequently known
from sandy pine forests (Telemark-BuskerudOppland-Hedmark), but also low herb pine
forests from Telemark to Møre og Romsdal,
and from low-herb spruce forests in Oslo and
Trøndelag–Nordland. In Sweden and Finland
common in a wide range of habitats, from
moist, rich spruce dominated forests to dry,
oligotrophic pine forests on sandy soil. In
Sweden known from Skåne to Lule Lappmark
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Figure 3. Ramaria eosanguinea. Norway, Oppland, Odnesberga, TEB 174-14. Photo: K. H. Brandrud.

and in Finland from Varsinais-Suomi to
Sompio Lapland.
Although described from Switzerland
(Petersen 1976), Ramaria eosanguinea is not
treated by Christan (2008), and the species is
apparently quite rare in Central Europe. Its
main distribution seems to lie in boreal North
Europe.
Notes: The type specimen of Ramaria eosanguinea is identical with our species, even
though part of the description of the species
is deviating, especially the rubescent flesh.
However, the watery greyish, marbled flesh
in the stipe of our species turns rusty brown
when dried.
Ramaria eosanguinea is fairly easily
identified as belonging to the R. flava group

by its smell and its oblong-cylindrical, very
weakly ornamented spores. From R. safraniolens it is separated by a more northern distribution and a wider ecology. In their sympatric area, in the boreonemoral zone, the
identification may be very difficult. As a rule
the spores of R. eosanguinea are smaller,
narrower and more weakly ornamented than
those of R. safraniolens, and the basal tomentum hyphae have fewer crystals.
Ramaria eosanguinea and Ramaria safraniolens are probably the species most often
named R. flava in earlier Nordic literature.
Fennoscandian material studied and confirmed
by DNA:
Norway
Oslo: Lillomarka, Ravnkollen, Aug. 9, 2011,
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EB 499/11 (O-F294286).
Oppland: Øystre Slidre, Storefoss ved Heggenes, Sept. 16, 1979, Stordal (O-F8150).
Telemark: Tinn, Midstrondbekken NR, Aug.
9, 2011, TEB 345-11 (O-F294425).
Sogn og Fjordane: Sogndal, Amladalen,
Sept. 11, 2010, TEB 257-10 (O-F296336).
Møre og Romsdal: Norddal, Ytreli, Sept. 11,
2010, Holtan, TEB 259-10 (O-F296338);
Norddal, Fjørå E, Aug. 31, 2011, Holtan (OF294430).
Sør-Trøndelag: Oppdal, Ålbu, Sept. 5, 2010,
KB&EB 150/10 (O-F294285).
Nord-Trøndelag: Steinkjer, Stod, Sept. 5, 2010,
TEB 168-10 & Holien (O-F296318); Steinkjer, Stod, Sept. 5, 2010, Holien HH 132/10
& TEB (O-F293411); Stjørdal, Råenmarka,
Aug. 13, 2009 TEB 284-09 (O-F296393).
Sweden
Skåne: V. Sönnarlöv, Klöva hallar, Oct. 16,
2005, Söderberg (Herb. Söderberg).
Öland: Böda, Kronopark, Sept. 14, 1988,
Korhonen 8716 (H).
Västergötland: Mariestad, Surö, Aug. 19, 2007,
Grundel (Herb. Söderberg).
Uppland: Norrtälje, Kapellskär, Sept. 13, 2012,
Strid 26162 (S); Västerlövsta, Stora Runnhällen, Sept. 8, 2012, Aronsson (S, dupl. O).
Dalarna: Grangärde, Gänsberget, Sept. 5,
2009, Hermansson S-2456a (O); Grangärde,
Sunnansjö, Sept. 17, 2011, Hermansson (O);
Ludvika, Dammsjön, 8 Sept. 2009, Hermansson S-2468 (O); Ludvika, Dammsjöbäcken,
Aug. 30, 2011, Hermansson S-2593 (O);
Ludvika, Biskopsnäset, Sept. 21, 2009,
Hermansson S-2501 (O); Malung, Öjsberget,
2010, Kirppu (O); Mora, Bonäs, Sept. 13,
2007 KB & EB (O-F294341); Norrbärke,
Björsjö, Sept. 17, 2011, Hermansson S-2655
(O); Rättvik, Rättviksheden, Sept. 18, 2009,
Hermansson & Sören S-2493 (O); Särna,
Höstet, Sept. 9, 2011, Hermansson (O); Söderbärke, Sörsnäset, Sept. 21, 2011, Hermansson
S-2666 (O); Söderbärke, Blomsteränget –
Korsheden, Sept. 21, 2011, Hermansson SAGARICA vol. 36

2667 (O).
Lule Lappmark: Jokkmokk, Ekopark Vuollerim, Sept. 30, 2010, Karström 10116 (Herb.
Karström).
Finland
Varsinais-Suomi: Lohja, Jalassaari, Tamminiemi, Aug. 27, 2000, IK (H); Vihti, Nuuksio
National Park, Sept. 21, 2004, IK (H); Västanfjärd, Lammala, Sept. 25, 2001, IK et al. (H).
Pohjois-Savo, Kerimäki, Louhi, 1 Oct. 1994,
IK 94-1231 (H).
Kainuu: Paltamo, Tololanmäki, Sept. 14, 2008,
IK 08-1799 (H); Sotkamo, Talvivaara, Sept.
5, 2001, Kosonen (H).
Sompio Lapland: Pelkosenniemi, Suvanto,
Kalkkivaara, Aug. 26, 1992, IK 92-1115 (H).
RAMARIA ‘NEOFORMOSA SENSU
SCHILD’ GROUP
The group is characterized by yellow, medium
sized fruit bodies developing saffron yellow
to salmon pink colours during maturation,
glabrous stipe with white context, rather small
(< 10 µm), narrow, weakly verrucose spores
and mostly clampless hyphae. Basal tomentum hyphae are thinly covered by gelatinous
sheath. In addition some of them are covered
by a thick layer of small to large crystals.
Based on the ITS sequences there are three
species belonging to the group in Fennoscandia. All of them grow in coniferous forests.
Two of them, not treated here, seem to have
more southwestern distribution and to prefer
nutrient-rich, calcareous habitats. It is very
difficult to distinguish the three species
morphologically, and further research is needed.
None of them have a known proper name.
Christan (2008) uses the name Ramaria fagetorum Maas Geest. ex Schild for a German
species belonging to this group, but this species
has so far not been detected from Fennoscandia.
The molecular analysis of the type specimen
of Ramaria fagetorum is not yet completed.
One of the Finnish specimens of the species
described below was determined by Schild as
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Figure 4. Ramaria ‘neoformosa sensu Schild’. Norway, Buskerud, Sigdal, Presttjennåsen, Hofton
THH-11223. Photo: T. H. Hofton.

Ramaria neoformosa R.H. Petersen (Punkari
1988). The interpretation is underlined by
Schild‘s (1978) comment of R. neoformosa,
“ähnliche sporen” with R. fagetorum. We
have thus chosen to apply the provisional
name R. neoformosa sensu Schild for the
species in this paper.
The molecular data and spore characteristics
strongly suggest that R. neoformosa R.H.
Petersen in the original sense and sensu
Christan (2008) are, however, R. formosa
(Pers.) Quél., despite of being clampless.
Ramaria formosa is not closely related to the
group in question here.
Ramaria ‘neoformosa sensu Schild’. Fig. 4.
Macromorphology: Fruitbodies with distinct
stipe and subparallel to somewhat diverging
branches, branch tips warm yellow, branches
below pale yellowish to often almost white

as young, soon turning saffron yellow to pale
salmon pink, with age often uniformly pinkish
white. Stipe normally with rounded, rarely
tapering base. Stipe context pure white, often
with saffron to salmon pink tint in branches.
Odour pleasant, corn-like.
Microscopy: Spores narrowly (amygdaloid)cylindrical to cylindrical, 8.6–9.8–11.3 x
3.6–4.0–4.5 µm (av. = 9.3–10.3 x 3.8–4.2 µm),
Q = 2.10–2.48–2.95 (Q av. = 2.39–2.58),
(220 spores, 11 specimens), weakly verrucose,
with elongated, low warts in obscure rows.
Hyphae mostly without clamps, some clamped
basidia may be present. Basal tomentum
hyphae clampless, thinly slime-covered, some
with a thick crystal cover.
Habitat and distribution: In coniferous forests,
from rich spruce forests to oligotrophic, dry
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pine forests on sandy soil. In Norway rare,
found twice in dryish spruce dominated
localities, once in low herb spruce forest and
once in calcareous pine forest, in Østfold and
Buskerud. In Sweden from Dalarna to Lule
Lappmark, rare to occasional, more common
in sandy pine forests in the northern part of
the country. In Finland occasional; from south
coast to Sompio Lapland. The species seems to
be somewhat continental, with distinctly
eastern distribution in Fennoscandia. It is
associated with both spruce and pine.

Salmenkartano, Aug. 30, 2004, IK (H).
Etelä-Häme: Kuru, Seitseminen National
Park, July. 28, 2000, P. Kytövuori & IK (H);
Vesilahti, ca. 1979, Punkari (H).
Etelä-Savo: Kerimäki, Louhi, Sept. 9, 1998,
IK 98-1803 (H).
Pohjois-Savo: Kuopio, Riistavesi, Aug. 28,
1987, IK 87832 (H).
Kainuu: Puolanka, Paljakka, Aug. 16, 2002,
IK (H).
Sompion Lapland: Pelkosenniemi, Suvanto,
Aug. 26, 1992, IK 92-1117 (H).

Notes: Ramaria neoformosa sensu Schild
resembles R. safraniolens and R. eosanguinea,
but has wider stipe, pure white stipe flesh,
different smell, smaller spores, clampless
septa and different basal tomentum. It is also
more salmon tinted than R. eosanguinea.
From R. lutea and R. primulina the present
species differs by its stronger colours, stouter
branches with non-gelatinized flesh, larger
stipe, narrower spores and some crystalcovered basal tomentum hyphae.

RAMARIA LUTEA – R. FLAVOIDES GROUP
The group is characterized by vivid to pale
yellow, medium sized fruit bodies, stickyviscid context, short stipe which is covered by
rudimentary branches and raphanoid smell.
Spores are rather small to medium sized,
ellipsoid and distinctly verrucose, with low
warts not in rows. Basal tomentum hyphae
are covered by gelatinous sheath.
Three Fennoscandian species, so far
possible to identify morphologically, belong
to the group, Ramaria lutea (Vitt.) Schild
(treated in Brandrud et al. 2012), R. flavoides
agg. (Bendiksen et al. 2013) and R. primulina
R.H. Petersen.

Fennoscandian material studied and confirmed
by DNA:
Norway
Østfold: Borge, Aug. 21, 1988, Weholt ØW
30/88 (Herb. Weholt).
Buskerud: Hole, Vik, Sept. 2, 1969, Gulden
(O-F74943); Nes, Flatdalsåsen, Oct. 6, 2007,
Hofton (O-F287577); Sigdal, Presttjennåsen,
Jul. 12 2011, Hofton THH-11223 (O).
Sweden
Dalarna: Bonäsheden, Sept. 13, 2007, MT &
IK 07-1321 (H).
Jämtland: Bräcke, Ammerberget, Aug. 26, 2010,
Pettersson (KB & EB 52/10) (O-F294252).
Lule Lappmark: Jokkmokk, Piatis, Aug. 31,
2011, Wiking (Herb. Karström).
Finland
Varsinais-Suomi: Kemiö, Pederså, Sept. 21,
1990, IK 90-1841 (H); Parainen, Granvik,
Sept. 30, 1989, Heinonen (TUR); Vihti,
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Ramaria primulina R.H. Petersen. Fig. 5.
Ramaria aff. flavigelatinosa Marr & D.E.
Stuntz in Kotiranta et al. (2009)
Macromorphology: Fruit bodies medium-sized,
densely branched, branches somewhat flexuous to curly towards the top, pale citrine
yellow, almost white when dried, with gelatinizing context, stipe small.
Microscopy: Spores obovoid-cylindrical to
(strongly) lacrimoid to almost obliquely
pyriform, 8.8–10.1–11.6 x 4.3–4.8–5.4 µm
(av. = 9.7–10.4 x 4.6–5.0 µm), Q = 1.75–
2.12–2.40 (Q av. = 2.04–2.13), (210 spores,
10 specimens), fairly strongly, coarsely ver99
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Figure 5. Ramaria primulina. Norway, Buskerud, Krødsherad, Fyranflaget N, Hofton THH-11297.
Photo: T. H. Hofton.

rucose, warts wide but fairly low, not in rows.
In the Nordic material the spores are in size
intermediate between R. lutea and R. cf. subtilis. Basidia and trama hyphae are mostly
without clamps. Branch trama mostly with
olive yellowish to greenish granules or oil
guttules. Basal tomentum hyphae clampless,
covered by a fairly thin gelatinous sheath.
Habitat and distribution: Mostly in calcareous
to oligotrophic dry pine forests on sandy soil,
but has also been found in mesic spruce
forests. In Norway there are only few records;
from dry, calcareous pine dominated forests
in the south-eastern part of the country. In
Sweden the species is known from Uppland
to Lule Lappmark, as rare to occasional. In
Finland it is fairly rare to occasional and is
known from the southern coast to PeräPohjanmaa and Koillismaa. The lack of more

Norwegian findings might indicate that R.
primulina is a continental species with a
(south-) eastern distribution in Fennoscandia.
Notes: Ramaria primulina differs from most
of the other Fennoscandian Ramaria species
by its pale yellow colour, fairly thin, dense
and curly branches, small stipe, gelatinous
context and lacrimoid, verrucose spores with
low warts not in rows. Ramaria lutea (Vitt.)
Schild is fairly similar, but it is often somewhat smaller, less curly, its spores are smaller
and it grows mostly with nemoral broadleaved deciduous trees. Species in R. flavoides
complex are more vivid, yolk yellow, have
bigger spores than R. primulina and grow in
nutrient-rich spruce forests.
When studying molecularly North American
type specimens, R. primulina R.H. Petersen
from Nova Scotia, Canada, proved to be
identical with our species. The type and the
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description are consistent with our material,
except for the fact that the Nova Scotian type
specimen is clamped (Petersen 1986). Fennoscandian material is mostly clampless, however, few clamps have been found in some of
the examined specimens. More material from
eastern North America is needed to get knowledge of the whole morphological variation
of the species.
Fennoscandian material studied and confirmed
by DNA:
Norway
Akershus: Nannestad, Tømte Sept. 2, 1972,
Høiland (O-F121667).
Hedmark: Løten, Sept. 22, 2000, Fonneland
(O-F63955).
Buskerud: Krødsherad, Aug. 30, 2011, Hofton
THH-11297 (O).
Sweden
Östergötland: Ljungsbro, Sept. 11, 2005, Söderberg (Herb. Söderberg).
Uppland, Fasterna: Aug. 29, 1984, Anderberg
(SF42835).
Dalarna: Söderbärke, Uvberget, Sept. 24, 2011,
Hermansson S-2672.
Finland
Satakunta: Alastaro, Virttaankangas, Oct. 7,
1990, IK 90-2442 (H).
Etelä-Häme: Vesilahti, ca. 1979, Punkari (H).
Etelä-Savo: Kerimäki, Louhi, Sept. 8, 1998,
IK 98-1775 (H).
Pohjois-Karjala: Rautavaara, Pumpulikirkko,
Sept. 26, 2004, Kokkonen (H)
RAMARIA TESTACEOFLAVA GROUP
The group is characterized by the dark staining
of the context and surfaces and abundant
basal tomentum at the stipe base with much
litter and mosses attached.
This is an isolated, small group among
mycorrhizal Ramaria, including also Ramaria
bataillei, a rare nemoral–boreonemoral deciduous forest species in Fennoscandia, treated
in Brandrud et al. (2012).
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Ramaria testaceoflava (Bres.) Corner. Fig. 6.
Macromorphology: Branches initially yellow,
soon bicoloured, with ochre yellow tips and
smoke grey brown tinges subapically. Staining
dark lilac grey to vinaceous brown when
handled or cut. Taste bitter.
Microscopy: Spores cylindrical, sometimes
sway-backed, 10.2–11.5–13.4 x 4.5–4.9–5.4
µm (av. = 11.2–12.0 x 4.7–5.1 µm), Q =
2.05–2.36–2.75 (Q av. = 2.22–2.46), (160
spores, 8 specimens), moderately verrucose,
warts narrow but fairly high, not in rows.
Both basidia and spores have yellowish granulose contents in MLZ. Basidia and tramal
hyphae with clamps. Basal tomentum hyphae
at the very base covered by needle-shaped
crystals, with clamps.
Habitat and distribution: Rather frequent  ̶
occasional and widely distributed in low-herb
spruce forest (incl. younger plantations), rare
in low-herb pine forests. The species may
grow even in the most nutrient-poor low herb
spruce forests dominated by Vaccinium myrtillus. In Norway recorded north to Troms, in
Sweden to Norrbotten and in Finland to Inari
Lapland.
Notes: Ramaria testaceoflava is the most
common, widespread and well known mycorrhizal Ramaria species in Fennoscandia. It is
easily distinguished among the conifer forest
species by its colours, strongly lilac greybrownish staining of the context, peculiar
spores and abundant needle-shaped crystals
on basal tomentum hyphae.
Fennoscandian material studied and confirmed
by DNA:
Norway
Oppland: Nordre Land, Dokka, Sept. 12, 2000,
IK (H); Gran, Skjervumsbråtan, TEB 39-10.
Nord-Trøndelag: Lierne KB, EB & TEB 2210 (O-F296242); Overhalla, Aug. 17, 1968,
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Figure 6. Ramaria testaceoflava. Norway, Nordland, Grane, Fagerlia, KB&EB Sept. 1, 2010. Photo:
K. Bendiksen.

Stordal (O-F74991).
Sweden
Hälsingland: Los, Karlsberg, Sept. 16, 1995,
IK 95-1455 (H).
Jämtland: Oviken, Björn, Aug. 29, 2003, IK
& Niskanen & Liimatainen (H).
Norrbotten: Junosuando, Karhakkavuoma,
Aug. 15, 1998,IK 98-894 (H).
Finland
Pohjois-Karjala: Lieksa, Kylyvaara, Sept. 5,
1980, IK 80697 (H).
Perä-Pohjanmaa: Ylitornio, Kuusikkorompaat,
Sept. 6, 1992, IK 92-1895 (H).
RAMARIA BOTRYTIS GROUP
The group is characterized by pale greyish
white fruitbodies with purplish red to lilac
pink branch tips when young, often with
purplish spots also elsewhere, and striate

spores with longitudinal, helical ribs and
elongated warts.
Note: The yellow brownish spore mass that
covers older fruit bodies of all Ramaria
species makes especially whitish species,
such as R. botrytis group, hard to identify
and distinguish from yellow species macroscopically.
Ramaria botrytis group in Fennoscandia
comprises species connected to both deciduous and coniferous forests. At least three
species exist in Fennoscandia. Of these, R.
botrytis (Pers.: Fr.) Bourdot (= R. botrytis s.
str.) and R. ‘rubripermanens sensu Christan
(2008)’ are typical species of boreonemoral,
broad-leaved deciduous forests (Brandrud et
al. 2012). However, both of the species can
grow with Pinus too, and R. rubripermanens
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Figure 7. Ramaria botrytis. Norway, Møre og Romsdal, Norddal, Ytreli, Holtan Sept. 11, 2010, TEB
260-10. Photo: K. H. Brandrud.

sensu Christan probably also with Picea. A
third species, presented here as R. ‘botrytis
coniferous’, is strictly connected to conifers
(mainly spruce). The names Ramaria rubrievanescens Marr & D.E. Stuntz and R. rubripermanens Marr & D.E. Stuntz have been
used for European species of R. botrytis
group (e.g. Christan 2008), but we have no
records of those species from Fennoscandia.

trama hyphae with clamps. Basal tomentum
hyphae smooth, with clamps.

Ramaria botrytis (Pers.: Fr.) Bourdot. Fig. 7.
Macromorphology: Fruit bodies medium-sized
to large, when (very) young with purplish red
to lilac-pink branch tips, but usually soon
fading, entire fruit bodies becoming pale
greyish white, sometimes with vinaceous red
spots. Old fruit bodies get a beige ochre
shade from ripe spore mass covering the
branches.

Habitat and distribution: Ramaria botrytis is
one of the characteristic species in nemoral
and boreonemoral broad-leaved deciduous
forests, but it occurs also in warm boreonemoral pine forests. Records from Norway
are from Quercus-Tilia- (and Fagus) forests
in coastal regions from Akershus to Sogn og
Fjordane and from dry, warm low-herb Pinus
forests, mainly in fjord areas in Møre og
Romsdal. The distribution is similar in
Sweden, where it is occasional from Skåne to
Dalsland and Uppland. In Finland the species
is very rare, with only a couple of records
from Åland and Varsinais-Suomi. The distribution and ecology resembles that of R.
flavescens, which is a more common species.

Microscopy: Spores boletoid, with a prominent suprahilar depression, 12.2–14.5–17.2 x
4.5–5.5–6.3 µm (av. = 13.6–15.8 x 5.3–5.9
µm), Q = 2.30–2.65–3.20 (Q av. = 2.48–2.84),
(210 spores, 10 specimens), strongly striate
with longitudinal, helical ribs. Basidia and

Notes: Ramaria botrytis differs from the other
species of the group by its large and very
strongly striate spores with distinctly tapering
apex. Ramaria ‘botrytis coniferous’ has somewhat smaller spores with rounded apex and
with narrower, denser and more helical ridges.
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It has also a more northern-continental
distribution and is restricted to spruce-pine
forests. R. ‘rubripermanens sensu Christan’
has much narrower and smaller spores than
both of the other two species in the group.
Fennoscandian material studied and confirmed
by DNA:
Norway
Aust-Agder: Evje og Hornnes, Dåvassdalen,
Sept. 2, 2000, TEB 251-00 (O-F168954);
Froland, Mykland, Aug. 19, 2009, TEB 30709 (O-F 296396).
Akershus: Asker, Løkenesskogen, Sept. 8,
2011, IK (O-F294434).
Vestfold: Larvik, Kattestranda, Aug. 31, 2009,
Hansen (dupl. H).
Hordaland: Ulvik, Timbergilet, Aug. 23, 2003,
Flatabø (O-F65967).
Sogn og Fjordane: Leikanger, Kvinnefossen,
Sept. 9, 2000, Gaarder & Abel (O-F146157);
Luster, Solvorn, Sept. 9, 2000, Fadnes (OF73234); Luster, Solvorn, Grytøyr (OF146090); Sogndal, Stedjeberga, Sept. 11,
2010, TEB 264-10 (O-F296343).
Møre og Romsdal: Norddal, Steiggjelet, Sept.
11, 2010, Jenssen, TEB 262-10 (O-F296341).
Sweden
Skåne: Kristianstad, Degeberga, Sept. 22, 2005,
Söderberg (Herb. Söderberg); Höganäs,
Kullaberg, Aug. 22, 1998, Söderberg (Herb.
Söderberg); Höör, Rövarekulan, Oct. 5, 2006,
Söderberg (Herb. Söderberg).
Öland: Högsrum, Halltorps hage, Sept. 10,
2003, IK & Niskanen (H); Norra Möckleby,
Sept. 20, 2013, Knutsson (Herb. Knutsson).
Västergötland: Mariestad, Surö, Aug. 19, 2007,
Grundel (Herb. Söderberg).
Dalsland: Mellerud, Skållerud etc., Sept. 17,
2014, Stridvall, Johansson & Carlsson14-074
(GB).
Södermanland: Salem, no date, Jaederfeldt
(S-F13934).
Uppland: Arnö, Hälsingbo, Oct. 8, 2010,
Aronsson (S).

Finland
Varsinais-Suomi: Lohja, Huhtasaari, Sept. 18,
1991, IK (H).
Ramaria ‘botrytis coniferous’. Fig. 8.
Misapplied name: Ramaria botrytis (Pers.: Fr.)
Bourdot (Kotiranta et al. 2009).
Macromorphology: Fruit bodies large, with
thick, robust stipe, when young with bright,
deep purplish red-vinaceous branch tips, red
colours fading with age, and entire fruit
bodies become pale greyish white, sometimes with more persistent vinaceous spots
where damaged.
Microscopy: Spores boletoid, with a prominent suprahilar depression, typically with
rounded apex, 12.0–13.8–15.9 x 5.0–5.6–6.3
µm (av. 13.3–14.5 x 5.4–6.1 µm), Q = 2.15–
2.46–2.75 (Q av. = 2.39–2.52), (200 spores,
10 specimens), fairly strongly striate with
longitudinal, helical ribs and elongated warts.
The ornamentation distinctly less strong and
more helical than that of R. botrytis. Basidia
and trama hyphae with clamps. Basal tomentum hyphae coated with thin gelatinous sheath,
with clamps.
Habitat and distribution: Records from Norway are mainly from calcareous sprucedominated forests, from Southeast and Central
Norway north to Nordland. The species is
apparently most frequent in Trøndelag–
Nordland. The species has a continental distribution in Fennoscandia. It is more common
in Sweden and Finland and has a wider range
of habitats there, from moist, rich, spruce
dominated sites to dry pine forests on sandy
soil. In Sweden it is known from Västergötland
and Värmland to Lule Lappmark and Norrbotten, and in Finland from Varsinais-Suomi
to Koillismaa.
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Figure 8. Ramaria ‘botrytis coniferous’ Norway, Nord-Trøndelag, Steinkjer, Skrattåsen, Sept. 5, 2009
TEB (O-F289570). Photo: T. E. Brandrud.

Notes: From Ramaria botrytis s. str. this
species is recognized by its habitat, strictly in
coniferous forests, and a more northeastern,
continental distribution. Morphologically, the
species is distinguished by spores that are somewhat wider and shorter, and more rounded at
apex, less strongly and more helically striate
than in R. botrytis. The ridges are lower, narrower and denser. Ramaria ‘rubripermanens
sensu Christan’ differs by its much narrower
and smaller spores.
Fennoscandian material studied and confirmed
by DNA:
Norway
Hedmark: Eidskog, Magnor, Sept. 1977, Kjær
(O-F84679); Folldal, Dalholen, Aug. 6, 1980,
EB 527/80 (O-F370150).
Oppland: Nordre Land, Odnesberga, Sept. 1,
1998, Gaarder & G. Høitomt 1295 (O-F94022);
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Vestre Toten, Kauserudtjern – Slomma, Aug.
14, 2010, TEB 104-10 (O-F296289).
Telemark: Kviteseid, Bandak, Aug. 25, 2009,
Hofton THH-09342 (O).
Nord-Trøndelag: Lierne, Sørli, Aug. 28,
2010, KB-EB-TEB 21-10 (O-F296241);
Steinkjer, Kvam, Sept. 9, 2013, Holien
169/13, Bratli & Jordal (TRH, dupl. OF74942); Steinkjer, Langvatnet N, Aug. 25,
2013, Holien 124/13 (TRH, dupl. OF74941).
Sweden
Västergötland: Gullspång, Amnhärad, Sept.
7, 2005, Grundel (O-F74993).
Värmland: Gullspång, Södra Råda, Sept. 12,
2009, Söderberg (Herb. Söderberg).
Dalarna: Gustafs, Mossby, Sept. 18, 2011,
Hermansson
(S-2658,
O);
Ludvika,
Ställviksberget, Sept. 2, 2010, Hermansson
(S-2546); Norrbärke, Limnäsudden, Sept. 2,
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2009, Hermansson (S-2445, O).
Lule Lappmark: Jokkmokk, Ekopark Vuollerim, Sept. 12, 2008, Karström 0849 (Herb.
Karström).
Norrbotten: Kalix, Siksundsjöberget, Sept. 21,
2011, Westerberg 4808-5 (Herb. Westerberg).
Finland
Kainuu: Paltamo, Likolampi, Aug. 29, 1981,
IK 81908 (H).
Oulun Pohjanmaa: Kiiminki, Lamminselkä,
Sept. 2, 2004, Rahko (OULU).
Ramaria ‘rubripermanens sensu Christan
(2008)’. Fig. 9.
Misapplied name: Ramaria rubripermanens
Marr & D.E. Stuntz (Christan 2008)
Macromorphology: Fruit bodies mediumsized to large, often with pointed base, when
young branch tips and often outer branches
bright purplish red – vinaceous red, same
tinge often occurs also in context of outer
branches, red colours fading with age, entire
fruitbodies becoming pale greyish white,
sometimes with more persistent vinaceous
spots where damaged.
Microscopy: Spores narrowly boletoid to fusiform, with a shallow suprahilar depression,
10.0–11.3–12.9 x 3.9–4.3–4.8 µm (av. =
10.9–11.7 x 4.2–4.4 µm), Q = 2.35–2.63–2.90
(Q av. = 2.54–2.69), (210 spores, 10 specimens), striate with longitudinal helical ribs
and elongated warts. Basidia and trama hyphae
with clamps. Basal tomentum hyphae coated
with a distinct gelatinous sheath, with clamps.
Habitat and distribution: Records from Norway are mainly from dry, slightly richer Quercus forests on shallow soil, also from dry
Fagus forest, some finds in dry, rich Pinus
forests; thermophilous and coastal, most
observations from Akershus to Aust-Agder,
but occurring north to Møre og Romsdal as a
rare species. In Sweden the species is

recorded from beech forests in Skåne to dry
calcareous and greenstone pine forests in
Dalarna, as occasional to rare. In Finland it is
known from Varsinais-Suomi to Koillismaa,
as fairly rare. Most finds are from spruce
dominated nutrient-rich forests mixed with
deciduous trees.
Notes: In Fennoscandia Ramaria ‘rubripermanens sensu Christan’ is easily recognized by
the combination of purplish reddish colours
and narrow, distinctly striate spores. The
reddish colours are somewhat stronger and
less fading than those of R. botrytis. The two
other species of the group, R. botrytis and R.
‘botrytis coniferous’, have much wider spores.
According to our ongoing type studies, the
American name R. rubripermanens is not
applicable to our North European species
which is identical with Christan’s material
from Germany.
Fennoscandian material studied and confirmed
by DNA:
Norway
Aust-Agder: Arendal, Hisøy, Aug. 22, 2009,
B. Larsen, I-LF09-077 (O-F290871.
Akershus: Nesodden, Gaupemyrdammen, Aug.
21, 2011, Wollan (O-F294387).
Telemark: Drangedal, Eikelundsheia, Sept. 1,
2011, IK, KB&EB 139/11 (O-F294407).
Møre og Romsdal: Norddal, Vika/Ytterli,
Aug. 30, 2011, Holtan (O-F294426).
Sweden
Skåne: V. Sönnarlöv, Klöva hallar, Sept. 17,
2010, Söderberg (Herb. Söderberg).
Halland: Varberg, Hiaklitten, Aug. 31, 2010,
Fritz (Herb Fritz).
Västmanland: Nora, Viker, Sept. 25, 2010,
Söderberg (Herb. Söderberg).
Hälsingland: Bollnäs, Glössbo, 2011, Pallin
(Herb. Söderberg).
Dalarna: Ludvika, Ställviksberget, Oct. 2,
2010, Hermansson (S-2544); Smedjebacken,
Björsjö, Oct. 16, 2006, Söderberg (Herb.
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Figure 9. Ramaria ‘rubripermanens sensu Christan (2008)’. Norway, Telemark, Drangedal, Eikelundheia,
KB&EB 139/11. Photo: K. Bendiksen.

Söderberg).
Finland
Varsinais-Suomi: Lohja, Hermala, Sept. 25,
1991, IK (H).
Uusimaa: Espoo, Pirttimäki, Aug. 31, 1991,
IK (H).
Etelä-Häme: Korpilahti, Oittila, Vaarunvuori,
Sept. 5, 1984, IK 84394 (H).
Pohjois-Savo: Kangaslampi, Rauhamäki,
Sept. 14, 1985, Haikonen 6513 (H).
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