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The Finnish taxa of the genus Boletus are presented. Boletus impolitus Fr. is
recorded for the first time from Finland as are also B. edulis Bull. ex Fr. ssp. edulis
f. arcticus Vassilk., f. aurantioruber (Dick & Snell) Vassilk. and f. citrinus (Pelt.)
Vassilk. The problem of the delimitation of B. spadiceus (Fr.) Quél. and B. lanatus
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The Finnish distributions are given for all the taxa, mostly on the basis of herbari-
um material. The only species found throughout the country are B. edulis, B. pipera-
tus and B. subtomentosus; most of them are quite southern in their distribution,
many occurring only in the oak zone. Their ecology is discussed.
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Introduction

P.A. Karsten, a mycological pioneer in Finland,
devoted his thesis (Karsten 1859) to the polypora-
ceous fungi in SW Finland, a group which at that
time included the boletes. Karsten (1876) reported
less than 20 bolete species from Finland, although
he mentioned 50 species in his book 'Rysslands, Fin-
lands och den Skandinaviska halféns hattsvampar’
(Karsten 1882). Most of Karsten’s observations and
collections were made in Tammela in South Hime,
where Karsten taught at Mustiala Agricultural
College. The number of bolete species known from
Finland has grown in this century: Tuomikoski
(1955b) listed 26 species certainly found in Finland,
and a few varieties and subspecies; Kallio (1976)
listed 49. The area from which the herbarium collec-
tions were taken has also become wider.

Finland and Fennoscandia as a whole are of spe-
cial interest from the point of view of taxonomical
and geographical studies on fungi (cf. Hintikka
1931, Nannfeldt 1959), and represent a marginal
area for the group of boletes. Many features typical
of the nemoral zone extend from Central Europe to
the northern border of the ’oak zone’ in Fennoscan-
dia, which is one of the most important mycogeo-
graphical limits in this part of Europe (Kallio 1963,
Bresinsky 1969). Another important geographical
limit is the northern border of coniferous forests.
The coniferous zone lying between these two limits
is the western extension of the transcontinental taiga

forest, where the number of agarics is very high
(Nannfeldt 1959). North of this zone is the subarctic
birch zone with oroarctic areas on the mountain
tops, which correspond to the arctic in many
respects (Ahti et al. 1968); in fact, the northernmost
problems of bolete taxonomy and ecology can be
studied already in Fennoscandia. This bioclimatic
zonation is reflected in the distribution of boletes in
Finland. An idea of the temperature gradient
existing between the south and north of the country
can be obtained from the accumulated temperatures
of the growing season, which are 1300 day degrees
in South Finland and ca. 500 in northernmost Lap-
land, or from the corresponding lengths of the
growing season, which are ca. 200 and 110 days.
The differences in the moisture conditions are not
very great. However, in the SW corner of Finland
fruit body development is limited by low moisture
more often than in other parts of the country.

Being mycorrhizal fungi, many of the boletes are
restricted to the distribution area of a certain host
tree species. This partly accounts for the special
character of the fungal flora of the oak zone. The
limits of the coniferous forests are also reflected in
the distributions of some fungi, and some special
larch-mycorrhiza boletes are limited to areas with
planted larch (Larix) species.

The geology of Finland is rather uniform from
the ecological point of view. Acid Archean bedrock
predominates. There are only a few limestone areas
and small outcrops of other less acid and basic
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rocks, which are usually clearly reflected in the vege-
tation. Some such areas are found in the SW archi-
pelago, where remnants of Silurian formations also
occur (Eklund 1934, Hinneri 1972).

In Finland human influence is strongest in the
southern part of the country; areas where the
original ecosystems are almost undisturbed are still
found in Lapland. The degree of human inter-
ference may also be important as a factor deter-
mining the distribution of boletes.

In this paper we have tried to collect recent infor-
mation on the Finnish bolete flora. Our own
experience is mainly restricted to the SW corner of
Finland, the northernmost part of Lapland, around
the Kevo Subarctic Research Station, and the area
around Kuopio in eastern Finland. The observations
of living material have been most important, but
there are some species which we have not found
ourselves. The collections in H, TUR, KUO and
OULU have been taken into consideration, though
not all the specimens are identifiable.

The boletes have already been well described in
several publications, but many of the descriptions of
species have neglected the regional variation
possibly existing in their morphology and ecology.
One of our aims has been to improve the knowledge
of the range of variation. Finland is particularly
suitable for a study of the variation shown by bolete
species occurring at the margins of their ranges. We
have tried to compare our specimens with the
descriptions in the studies of Kallenbach (1926—38),
Singer (1965, 1967), Watling (1970) and others, and
have given detailed descriptions only in the cases
where the variation range seems to need some ampli-
fication. Short characterizations are, however, given
for all the taxa.

Descriptions of the distribution of the boletes in
Finland are impaired by the fact that the different
parts of the country have not been studied equally
thoroughly. The areas most intensively investigated
lie around centres of scientific activity or the resi-
dences of enthusiastic mycologists. Therefore, most
of the information comes from the country around
Tammela, Helsinki, Turku, Kuopio, Oulu and the
Kevo Subarctic Research Station in Utsjoki. Lately,
however, the general public appears to have become
more interested in fungi. The authors have
presented some maps in the hope that they may
prompt field studies of these fungi, encouraging
collectors to find new localities for ’rare’ species.

In the lists of herbarium specimens the authors’
names have been abbreviated to PK and HH.

The data on the distribution outside Finland are
mainly obtained from the literature. The most im-

portant sources were: Singer (1965, 1967), Kallen-
bach (1926—38), Watling (1970), Knudsen (1974)
and Kalamees & Lasting (1974). When these sources
are cited the year of publication is normally
omitted.

The data on the distributions in Sweden and Nor-
way are not taken from monographs, but mainly
from special papers published in various periodicals.
Some herbarium material has been seen by the
senior author in the Naturhistoriska Riksmuseet (S)
in Stockholm, and Dr. Gro Gulden has kindly given
us information about the herbarium specimens of
many species in the Botanical Museum of the Uni-
versity of Oslo (0). Vassilkov’s papers (1955, 1966)
have been useful for the area east of Finland. Also
the collections in the herbarium of the Komarov Bo-
tanical Institute of the Academy of Sciences, Lenin-
grad, USSR, and discussions with Dr. B.P. Vassil-
kov yielded much information, particularly concern-
ing the Kola Peninsula and the areas round Lenin-
grad.

The data concerning the ecology, dependence on
tree species, etc. are based on our personal observa-
tions and information on the labels of herbarium
material. We have also tried to compare these data
with the reports in the literature.

A key to the genera and species of Boletaceae was
given by the senior author in an earlier publication
(Kallio 1976). The species are listed in alphabetical
order.
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Fig. 1. Typical habitat of many southern boletes. Parai-
nen, Lenholm. Photo P. Kallio.
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Boletus albidus Rocques

(B. radicans Pers. ex Fr.)

Usually in groups. Cap grayish white, often with a
tint of ochre, particularly at the disc; diameter up to
14 cm in our material. Surface smooth, somewhat
tomentose in young specimens and cracked when
old. Stem 10 cm tall and 3—4 cm thick (exceptional-
ly 6.5 cm thick; S. Hietavuo, oral comm.), yellowish
brown or yellow on the lower part without any
reddish touch (we have not seen quite young spe-
cimens). Surface clearly reticulate with light yellow
net, which is absent from the tomentose basal part.
Pores and tubes lemon yellow, later somewhat
greenish, easily turning blue when touched. Flesh
whitish or yellowish in cap, whitish in stem, turning
intense blue, without red colour changes. Taste
usually somewhat bitter and unpleasant (but accord-
ing to Hietavuo not in all specimens!).

(B. fechtneri Velen., which closely resembles B.
albidus, has not been collected in Fnland so far. It
differs from B. albidus in the absence of bitter taste
and in the red touch in stem and flesh).

Distribution in Finland. One locality (Kallio 1976):
Varsinais-Suomi, Parainen: Lenholm, where several
specimens were collected in 1972 and 1975, most of
them rather old and big. In TUR 11 specimens
collected by HH, Ravanko and PK, in H one by
Niemeld in 1972.

Total distribution. Abundant only in warmer regions in
Central Europe (Pilat & Dermek 1974), but distributed
throughout the beech-oak zone in Europe and N Africa
(Singer). Unevenly distributed in Britain — mostly in S
England; only one record from Ireland (Watling 1970 and
1974). Three finds in Poland (Skirgiello 1960). In Estonia
e.g. on the islands and close to Tallinn (Kalamees & Las-
ting). In Denmark only in the south (Knudsen) but
common in some areas (Mgller & Nielsen 1965). In Nor-
way not yet found (G. Gulden, in litt.). In Sweden up to
Uppland but rare; 13 localities known in 1956 (Andersson
1956). No records from the Leningrad area (B.P. Vassil-
kov, oral comm.)

Ecology. The locality in Finland is one of the most
favourable habitats for exacting southern fungi.
Besides the ca. 30 fruit bodies of B. al/bidus seen by
the authors, B. erythropus, B. queletii and B.
chrysenteron have also been found. Some other
agarics typical of the oak zone in Finland (Kallio
1963) also occur, e.g. Amanita pantherina, Russula
cyanoxantha, R. pseudointegra, Tricholoma sulphu-
reum, T. columbetta and the mycorrhizal fungi of
Quercus: Lactarius quietus and L. azonites.

The area is pasture land bordered by woods (Fig.
1). There are some big old oaks on the margin, but
the field layer is mostly meadow-like, containing
many gramineous species and some sedges; in

spring, however, Anemone nemorosa, Hepatica
nobilis, Ranunculus ficaria and other geophytes are
typical components. The soil is rich in nutrients and
the pH value close to 6. Limestone occurs close to
the area, and lime dust spreading from the Parainen
lime factory may also have some effect (cf. Rauta-
vaara 1950). The habitat is open to the south and
apparently very favourable as regards the tempera-
ture conditions. It is one of the most typical repre-
sentatives of xerothermic meadow habitats in the
SW archipelago of Finland and is known for its
southern flora elements (cf. Hinneri 1972). Chemi-
cal analyses of fruit bodies collected in this area
suggest some correlation between the general requi-
rements for limestone and the Ca content of boletes
(Hinneri 1975).

In Sweden also, the species ’prefers light and dry
woods and park meadows on hard lime rich soil’
(Andersson 1956). All studies on the ecology of the
species emphasize its dependence on oak (Kallen-
bach, Vassilkov 1955, Andersson 1956, Skirgiello
1960, Singer, Watling 1970 and 1974, Pilat & Der-
mek 1974), but other trees are also often mentioned:
Fagus sylvatica, Betula allegheniensis (= lutea) and
Tilia. The importance of calcareous soil is stressed
by Watling (1963). The time of appearance in Cen-
tral Europe and Estonia is July-October in Finland
apparently August-September.

Boletus badius Fr.
(Xerocomus badius (Fr.) Kiihn. ex Gilb.)

In Finland rather small; cap mostly less than 12 cm
in diameter. In Central Europe much larger caps
also measured (Singer). Cap even chestnut — dark
brown, its colour mostly representing the darker end
of range in Kallenbach’s Table 45; somewhat
tomentose when young. Stem mostly less than 10 cm
high and 1—2 cm thick, of the same colour as the
cap but lighter. Hymenium yellow with a tint of
green, easily turning blue when touched. Flesh
yellowish white, variably turning blue, particularly
at the stem apex and close to the tube layer. The
characteristics of the Finnish specimens agree well
with the descriptions of both Singer and Watling,
but Watling does not mention that the pore layer
has a greenish tint even when not touched (cf. Kal-
lenbach). Apparently rather uniform in Finland.

Distribution in Finland. (Fig. 2). The northern
limit lies in the coniferous forest zone. Not un-
common in S Finland, but never abundant (cf. Tuo-
mikoski 1955a). So far found only up to the latitude
of Vaasa and Kuopio (ca. 63°N), e.g. not found
around Oulu, the centre of mycological field rese-



4 P. Kallio & H. Heikkild

arch in central Finland (at 65°N). No records from
Lapland in spite of rather intensive collecting.
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Fig. 2. Distribution of B. badius. The large dots indicate
localities with more than 7 specimens. Unlisted records of
1977 included.

List of herbarium specimens:

Ahvenanmaa. Lemland, 1974 Haeggstrom (H). — Varsi-
nais-Suomi. Askainen, 1972 von Haartman (H). Bromarv,
1975 Korhonen (2 exx. H). Halikko, 1961 Pato (TUR).
Karjalohja, 1960 Saltin (TUR, OULU). Kemio, 1966 Silta-
nen (TUR). Korppoo, 1961 PK (TUR); 1961 Kukkonen
(TUR). Paimio, 1974 Mdikinen (TUR). Parainen, 1967
Hietavuo (TUR); 1972 PK (TUR). Pohja, 1960 Saltin (H);
1965 Saltin, 2 locs. (TUR). Rymittyld, 1974 Tuomikoski
(H); 1961 PK (TUR). Turku, 1937 Frey (H); 1960 PK, 7
locs. (TUR); 1970 and 1974 PK (TUR). Uusikaupunki,
1957 Laine (TUR); 1960 Laine & PK (TUR). — Uusimaa.
Espoo, 1936 Malmstrém, 2 locs. (H); 1975 Saarenoksa
(H). Helsinki, 1934 Malmstrom (H); 1936 and 1940 Frey
(H); 1949 Malmstrém (H); 1950 Rautavaara (H); 1952
Tuomikoski (H); 1972 Aalto, 2 locs. (H); 1975 Saarenoksa
(H). Kerava, 1940 Merikallio (H). Kirkkonummi, 1966 Ha-
se (H); 1975 Saarenoksa (H). Porvoo, 1925, 1929, 1934
and 1937 Nyberg (H); 1937? Frey (H). Porvoo rural dis-
trict, 1927, 1932 and 1937 Nyberg (H); 1974 T. & E. Suo-
malainen (2 exx. H). Sipoo, 1971 Haeggstrom (H); 1975
Saarenoksa, 3 locs. (H). Tuusula, 1940 Malmstrém, 2 locs.
(H). — Eteld-Karjala. Vehkalahti, 1972 and 1974 Fager-
strom (H). Virolahti, 1965 Rintanen, 2 locs. (H, OULU).
— Satakunta. Kullaa, 1972 Ulvinen (OULU); 1974 Ohen-
oja (OULU). Noormarkku, 1967 Saltin (TUR). Yline,
1960 PK, 2 locs. (TUR). — Eteld-Hdme. Heinola rural dis-
trict, 1970 Haikonen (H). Hameenlinna, 1974 Ohenoja
(OULU). Jokioinen, 1974 Ohenoja (OULU, TUR); 1975
Ohenoja (OULU). Lahti, 1970 Haikonen (H). Lammi,
1974 Hakala (KUO). Loppi, 1949 and 1952 Tuomikoski
(H). Orivesi, 1959 J4askeldinen (H). Padasjoki, 1972 Tuo-
mikoski (H). Sahalahti, 1975 Linkoaho (OULU). Tamme-
la, 1871 and 1887 Karsten (H). — Eteld-Savo. Taipalsaari,
1970 Vitikainen (H). — Eteld-Pohjanmaa. Mustasaari,
1973 Ulvinen (OULU). Vaasa, 1952 Malmstrom (H). Voy-
i, 1952 Malmstrém (H). — Pohjois-Savo. Kuopio, 1967
von Wright (KUO); 1967 Hakala (KUO); 1974 HH (KUO).
Siilinjarvi, HH (KUO). — Keski-Pohjanmaa. Kaarlela,
1951 Rauhala (H), identification somewhat uncertain.

Total distribution. Apparently very wide distribution area
in Europe, Siberia, Mongolia and North America (Kallen-
bach, Singer). Common in Czechoslovakia (Pildt &
Dermek 1974), Great Britain (Watling), Germany (Kallen-
bach), Estonia (Kalamees & Lasting), Denmark (very
common, Knudsen), S Sweden (Ingelstrom 1940) and
eastern and western parts of S Norway; not found north of
Leka in Nord-Trgndelag (G. Gulden, in litt.; cf. also Stor-
dal 1971).

Ecology. According to Tuomikoski (1959), a typical
habitat of the species is mesic spruce forest of Oxa-
lis-Myrtillus type. It also grows in dry pine forests,
e.g. in the archipelago of Turku: in Korppoo, Ry-
miéttyld and Parainen; in Turku, Uusikaupunki,
Paimio and Yldne. In Korppoo and Parainen it
occurred together with Swuillus granulatus; Eklund
(1943b) has also found these two species together.
B. badius has been collected in pure oak forests,
too, in Turku: Muhkuri and Ruissalo. In Ruissalo
Alnus glutinosa once was the only tree in the vicinity
of the fungus. In H there is a specimen from Helsin-
ki, Oulunkyla (coll. 1972 Aalto), which was growing
close to Acer platanoides. In Central Europe B. ba-
dius occurs mostly in coniferous forests (Kallen-
bach, Haas 1933 and 1971, Stordahl 1953, Pilat
1954, Neuhoff 1956, Bresinsky & Zeitlmayr 1960,
Skirgiello 1960, Singer, Watling 1968 and 1970, Ka-
lamees & Lasting) and has been found together with
almost all the native coniferous tree species. Oak
(Kallenbach, Nathorst-Windahl 1956, Neuhoff 1956)
and beech (Schmitt 1970) have also been mentioned.
In cultures, Bille Hansen (1962) has observed
mycorrhiza formation only with Pinus sylvestris.

It is possible that the species is saprobic or a
facultative mycorrhizal fungus (Kallenbach, Benedix
1963, Watling 1963 and 1968). Singer believes that it
is only rarely able to form mycorrhizae with broad-
leaved trees. The fruit body formation without
symbiosis in culture conditions (Pantidou 1964)
suggests saprobic nutrition (cf. also Bohme 1953), as
does also the fact that it ’'may continue to fruit long
after conifers have disappeared from the area’ (Wat-
ling: 17).

The northernmost localities, in Kuopio and Vaa-
sa, appear to have rich litter (as in Oxalis-Myrtillus
type forests) and rather good soil conditions. In
other localities, human influence has probably
caused enrichment of the soil. According to Singer,
B. badius occurs on calcareous soil, but perhaps
more often on soil poor in limestone; according to
Kallenbach, it seems indifferent to soil pH in Cen-
tral Europe. Schmitt (1970) regards the species as
basophilous, but in the study area of Haas (1971) it
is acidophilous (cf. Heinemann 1975). Some degree
of basophily is perhaps often typical in Finland.
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However, the reasons for the northern limit of the
species in Finland may be supposed to be mainly
climatic. The accumulated temperature is ca. 1100—
1200 dd in this area. The temperature may affect the
fungus directly or via litter formation or via the
mycorrhizal partner. Fruit body formation may be
correlated with the amount of assimilates in the tree,
which is dependent on the thermal conditions. The
disappearance of the species or poor fruit body
formation caused by parasitic fungi in spruces (Haas
1971) may also be due to lowered production of
assimilates in the host.

Boletus calopus Fr.
(B. pachypus Fr.)

In Turku, Piispanristi, Karsten (1876) found a
species which he named B. pachypus. He explicitly
mentioned the network on the red and yellow stem.
As other characteristics also differentiated it from
related species, misidentification can practically be
ruled out, although no collection can be found.

The species belongs to a group with a clearly
reticulated bright red and yellow stem. The reticula-
tion is almost white and the red colour in the stem is
more conspicuous than that of the somewhat similar
B. fechtneri (cf. Kallenbach: Tables 43 and 49). The
hymenophore is yellow and the cap pale yellowish
gray or almost umber.

Distribution in Finland. Ahvenanmaa, Lemland:
Apalholm, on meadow close to oaks, 16.VIII.1977
Tuomikoski & Korhonen (H); Varsinais-Suomi,
Turku: Karsten (1876).

Total distribution. From W Europe to the Far East (Sin-
ger). In Sweden, the country of the type locality (in Fem-
sj0), the species is not uncommon in the south; also several
specimens (S) from the Stockholm area. Fairly common in
the beech forest area (Nannfeldt 1952). In Norway around
Oslo, and in the west up to north of Bergen, some 15
localities altogether (Stordal 1955: Fig. 3). In Denmark
rare, but occurring throughout the country (Knudsen). In
Estonia two localities known: close to Tartu and in Tallinn
(Kalamees & Lasting).

Ecology. Oak is mentioned in the habitats in some
papers (e.g. Watling, where beech is also mentioned,
Stordal 1955, Vasil’eva 1973). Apparently, however,
coniferous forests and sandy, acid soil are not ex-
cluded. Nathorst-Windahl (1956) mentions coni-
ferous forests, but also broad-leaved and mixed
forests in S Sweden. In Estonia it grows in both
coniferous and broad-leaved forests (Kalamees &
Lasting). Schmitt (1970) reports that it grows on
acid soil in both coniferous and broad-leaved
forests. According to Singer, it favours Abies,

Picea, Pinus and Fagus. Pearson (1950) mentions
beech and conifers as its companions. Hence the
habitat in Turku, Piispanristi, may be a typical one,
although Karsten does not give any details about it
(In silva Pispanristi prope Abo’).

Boletus chrysenteron Bull. ex St-Amans
(Xerocomus chrysenteron (Bull. ex St-Amans)
Quél.)
Known by its olive or reddish brown cap, which is
minutely tomentose and cracks with age, showing
reddish flesh under the cuticle. However, there may
be great variation in the same clone. In Pilat (1969,
Fig. 7) very little red is seen in the cap. Cap size
mostly below 8 cm. Pores lemon-yellow, turning
greenish when old, rather large and angular. Flesh
cream in cap except beneath cuticle, in stem reddish
buff. Stem mostly shorter than diameter of cap,
slender, lemon-yellow at apex, turning red down-
wards, ornamented with red flocks, particularly in
lower part of stem. Distinguished from B. subto-
mentosus (B. lanatus) by red colour in stem and
usually (but not always) by reddish nuance under
cuticle.

Distribution in Finland (Fig. 3). Karsten (1859)
mentions the species from Turku. The other locali-
ties include Viipuri (Thesleff 1919), Porvoo (Nyberg
1935), Korppoo and Houtskari (Eklund 1943b),
Lemland in Ahvenanmaa (Stenlid 1947), Parainen,
Tammisaari and Karkkila (von Schulmann 1960).
Kallio (1963) lists several localities (cf. also Kallio &
Kankainen 1967), all in the oak zone of SW
Finland. The species is mainly restricted to this
zone. Von Schulmann (1957) reported it from La-
pinlahti in E Finland, but as no spécimens have been
preserved, this find is not marked in our map.

Fig. 3. Distribution of B. chrysenteron.
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List of herbarium specimens:

Ahvenanmaa. Jomala, 1964 PK (TUR). Lemland, 1971
Haeggstrom (H). — Varsinais-Suomi. Bromarv, 1975 Tuo-
mikoski (H); 1975 Korhonen (H). Halikko, 1968 Nyman
(TUR). Kemios, 1965 PK (TUR). Korppoo, 1966 PK
(TUR). Mietoinen, 1969 Ohenoja (OULU). Nauvo, 1972
Ravanko & HH (TUR). Parainen, 1965 PK (TUR); 1965
Hietavuo, 3 locs. (TUR). Pohja, 1960 Saltin (H, OULU).
Rymittyld, 1961 PK (TUR). Turku, 1952 PK, 3 locs. (H,
TUR); 1955, 1956, 1960, 2 locs., 1961 and 1972 PK (TUR);
1961 Pato (OULU, TUR). Uusikaupunki, 1960 Laine
(TUR). Vastanfjard, 1961 Malmstrom (H). — Uusimaa.
Helsinki, 1948 Tuomikoski (H). Tammisaari, 1960 von
Schulmann (H). Tammisaari rural district, 1937 Frey (H);
1955 Laine (H); 1966 H. & I. Luther (H); 1971 Viisild &
Niemelad (H).

Total distribution. In Europe apparently up to the
northern boreal zone. Apparently circumpolar in the
temperate zone, but secondarily also more widely distribu-
ted (Singer). Very common throughout the British Isles
(Watling) and in Denmark (Knudsen). Apparently
common in S Sweden (Ingelstrém 1940, Nathorst-Windahl
1956). In Norway scattered in coastal areas north to Ale-
sund (cf. Stordahl 1971). In N and W Estonia (Kalamees &
Lasting). Found in some places round Leningrad (B.P.
Vassilkov, oral comm.).

Ecology. In Finland mostly in oak forests. Common
in all well-investigated oak stands in SW Finland.
Also in many places without oaks in the oak zone,
e.g. in hazel copses (Korppoo, Karheri). Thesleff
(1919) mentions moist alder forest. In Sweden (S)
specimens from Smaéaland found under spruce.
Spruce is also mentioned from Norway (Stordal
1953), and from the east shore of the Baltic Sea (Ur-
bonas et al. 1974). Coniferous forests are known as
habitats in Central Europe (Haas 1933 and 1971, Pi-
lat 1954, Singer) and the Far East (Vasil’eva 1973),
but oak is also mentioned in most descriptions.
Watling (1974) does not include the species among
the ’oak boletes’. In Finland it should be sought for
in the many hazel localities N of the oak zone, to
study the roles of the host and climate. According to
Neuhoff (1956), B. chrysenteron belongs to a group
of species preferring basic or only slightly acid soil.
This was the case in the habitats of our finds. On
the other hand, Haas (1971) regards the species as
acidophilous; in his study area it occurs in soil with
a pH between 3.3 and 3.7 Schmitt (1970) also
emphasizes the acidity of the soil. It seems that the
ecological range in Finland is narrower and the
species requires soil with a higher pH.

Boletus edulis Bull. ex Fr.

B. edulis forms a polymorphic group which has
caused taxonomic difficulties. B. aereus Bull. ex Fr.
is unlikely to be found in Finland, since it has its
northernmost known localities in Gotland, and is a

strictly calcicolous fungus (Singer). B. edulis ssp.
reticulatus and ssp. pinicola are here considered to
be subspecies, and all the other taxa (in Vassilkov
1966) are classified as forms. Owing to their greater
morphological and ecological (f. arcticus) differ-
ences, f. citrinus, f. aurantioruber and f. arcticus
may deserve higher taxonomic rank (variety or sub-
species), but our material is too scanty to decide this
matter.

B. edulis ssp. edulis (cf. Singer 1967: 25)

’Cap date-brown to bay, chestnut or dark brick-
colour with a whitish hoariness at first especially at
the margin which is gradually lost on expanding
although a white line usually remains at the margin,
smooth to rugulose throughout, dry at first but soon
greasy and in wet weather slightly viscid, polished’.
This description by Watling suits the Finnish mate-
rial well, although the white colour (Watling: 21; cf.
also Singer 1967: 24) is not so clear in our material.
The largest cap was measured in the Kevojoki valley
in Utsjoki, Lapland, the diameter being 31 cm. The
stem varies from cylindrical to clavate and is rarely
correlated with the colours of the cap, i.e. the
different forms have variable stem shapes. The flesh
is white and does not change colour when cut.

Distribution in Finland. One of the most common
species in Finland (Tuomikoski 1955a) from the
south to Lapland (cf. Kallio & Kankainen 1964 and
1966).

Total distribution. A holarctic species, all over Europe
(Singer).

Variability. Vassilkov (1966) has presented a large number
of forms separated on the widely varying colours. We have
tried to group our material according to his descriptions.

A dark form, ’pileo fuscescente, interdum cinerascenti-
fuscescente, saepe cum maculis pallidioribus’ (Vassilkov
1966: 12), has been found several times in Turku, Ruissalo.
It grows in oak forests and is apparently B. edulis f.
quercicola Vassilk. The lightest-coloured, mostly light
brown form occurring in birch forests we have regarded as
f. betulicola Vassilk. This form is not, however, common
in the birch forests around Kevo, Lapland, where B. edulis
is rare, and apparently represented by two forms: f. betuli-
cola and f. piceicola. The rest of the B. edulis forms
common in Finland belong either to f. piceicola ("euedulis’)
or to f. laevipes (Mass.) Vassilk., whose stem is always (?)
cylindrical and lacks a net. Three other forms remain: f.
arcticus Vassilk., f. aurantioruber (Dick & Snell) Vassilk.
and f. citrinus (Pelt.) Vassilk.

B. edulis f. arcticus Vassilk. is a small (cap diam. up to 7
cm in our material), hard form, with a light ochraceous,
whitish-margined cap. It has been found in Utsjoki (Inarin
Lappi) on three fjelds: Erdigvaara, reg.alp. 28.VIII. 1960
PK (TUR); Jesnalvaara 25.VIII. 1974 PK (TUR); Ailigas
1974 PK (TUR). — Vassilkov (1966) has described f.
arcticus from the Khibiny mountains, Kola Peninsula. The
habitat is alpine tundra in both Khibiny and Finnish Lap-
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land. Dependence on Betula nana is obvious in both areas.
Reports of B. edulis growing in Alaskan tundra with
Vaccinium, Ledum and Carex without any mention of
birch (Kobayasi et al. 1967) may relate to f. arcticus.

B. edulis f. aurantioruber (Dick & Snell) Vassilk. The
collections from Utsjoki, Lapland, in TUR contain a
specimen which belongs to this form, agreeing well with
the description of Dick & Snell (1965): cap surface ’a very
dark brown-red, dark ferrugineous-red or deep reddish-
orange when young, later orange-reddish - - -, often
blotched with pale yellowish-tan and more yellowish
toward the margin’. There is also some pink or red colour
in the stem. Our specimen corresponds to this description
much better than to the colours in Plate 32 in Snell & Dick
(1970), where the colour is light and bright and does not
accord with the description. Colour slides kindly sent us by
E. and W. Snell agree completely with ours. This form has
apparently not been reported in Europe before (cf. Vassil-
kov 1966 and the footnote in Singer 1967: 28). In America
it is found under ’all the northern conifers’ (Snell & Dick
1970). Our specimen was collected in the northernmost
pine forest area in Finland, on the west slope of Kenespah-
ta ridge on a sandy trail 1974 PK (TUR). The trees possibly
associated with it were Pinus sylvestris, Betula pubescens
and Populus tremula.

B. edulis f. citrinus (Pelt.) Vassilk. There are two collec-
tions in OULU, whose colour corresponds exactly to the
description of Vassilkov (1966): ochraceous lemon-yellow,
later bright yellow (’yarko zholtaya’). The specimens are
the only ones known from Finland: Pohjois-Pohjanmaa,
Haukipudas: Korvenkyld, Kalimenoja 13.IX. 1969 Ohen-
oja (also in KUO); 28.IX. 1969 Ulvinen. Mixed forest
(according to the labels and oral comm., birch and spruce).
The form is apparently rare throughout Europe, but
common in North America, and has perhaps been intro-
duced to Europe (Singer). It has probably been found in
Denmark (Moller 1956), but there it is reported to grow
together with beech, while it is usually found in coniferous
forests, particularly with American Picea, Abies and
Pinus species. In the USSR the species is known from a
few areas in the European part, from spruce-pine forests.
The locality in Finland corresponds to the main habitat of
the form.

Mention should also be made of the sterile form of the
species: B. edulis ’f. sterilis’. In 1973 a very tall mushroom
resembling B. edulis, with a bright yellow pore layer, was
found in Turku, Ruissalo oak forest. Dr. Watling, who
happened to be in Turku at that time, identified it as ’f.
sterilis” (cf. Watling: 21). It seemed to be sterile. This form
has probably been found in Ruissalo earlier, but not
collected for herbarium.

B. edulis ssp. pinicola (Vitt.) Sing.

(B. pinicola (Vitt.) Venturi, B. pinophilus Pilat &
Dermek)

Cap up to 15 cm (smaller than in the other main
taxa of the group), purplish or vinaceous red brown.
Mostly very clearly rugulose, as young somewhat
tomentose, very hard. Stem up to 12 cm high and 50
mm thick, at the base always somewhat reddish and
clearly reticulate. Tubes and pores as in ssp. edulis,
whitish — greenish yellow, not changing colour.
Flesh almost white, except close to cap surface and

in outernmost stem layer, where it shows a tint of
the reddish cap colour (more or less vinaceous).

Distribution in Finland. Common all over the
country. Collected even in the northernmost pine
zone in Lapland, up to the solitary pines in Utsjoki,
close to 70°N.

Total distribution. Common throughout the coniferous
zone of Eurasia and also occurring in N Africa (Singer,
Vassilkov 1966). Also introduced in pine plantations (Wat-
ling). Evidently rare in Denmark (Knudsen), but common
in Estonia (Kalamees & Lasting), in SE Norway (Stordal
1971) and evidently also in Sweden. Also on Kola penin-
sula up to the pine forest limit (Mikhailovsky 1975).

Ecology. In Finland there are no proper studies on
the host species of ssp. pinicola. It probably grows
mostly under pine, favouring dry ecosystems and
old pine forests. However, there appear to be other
closely related taxa, e.g. the less reddish coloured
var. fuscoruber Forqu. (Singer), which may confuse
the general picture of its ecology, and ssp. edulis is
also able to grow under pine. In Central Europe ssp.
pinicola is found with different species of Pinus,
Picea abies and Abies alba (Singer), and also under
Fagus (Schmitt 1970). The distribution of the taxon
is apparently determined more by the mycorrhizal
partner than by the soil characteristics. In the archi-
pelago of Turku it has been found in calcareous
soil, together with some typically basophilous fungi,
particularly Suillus granulatus and Boletus luridus,
in habitats where the common pine mycorrhizal
fungi are rare (e.g. Suillus luteus and S. bovinus).
On the other hand, the most typical habitats in Fin-
land appear to have acid soil, so that the species
seems to be indifferent to soil pH.

B. edulis ssp. reticulatus (Schaeff. ex Boud.) Konr.
& Maubl.

(B. reticulatus Schaeff. ex Boud.)

This subspecies is both morphologically and ecologi-
cally rather clearly separable from the other infra-
specific taxa of B. edulis, often being considered a
separate species.

In our material the cap is smaller than the average
for B. edulis, the diameter being mostly below 15
cm. In Bromarv, Framnds, however, much larger
specimens have been found (M. Korhonen, oral
comm.). Colour of cap very light grayish yellow —
light cinnamon — fulvous. Slightly tomentose when
young — more so than other taxa in the B. edulis
group. Cap surface mostly without the rugosity
typical of, e.g., ssp. pinicola and some other forms,
but cracking somewhat with age.
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Stem concolorous with the cap but paler, covered
with clear network, often down to the base. Tubes
and pores at first white but later greenish yellow.
Flesh in our specimens white, turning yellowish or
slightly brownish, as in the description by Singer.
Watling’s description: ’consistently vinaceous
throughout’ does not fit the Finnish form. The
colour in Pilat (1969, Fig. 3 in Table 2) is yellower
than in our fungus.

There is one specimen in H (Ahvenanmaa, Lem-
land: Nato, 13.VIII.1972 Haeggstréom) which differs
clearly from the type described above, but may be
closely related, and is perhaps the taxon mentioned
by Watling (1970: 15; cf. also p.20) as close to B.
reticulatus, B. aestivalis s. stricto with ’Cap pale
straw-colour or buff with flush of ochreous; stem
coloured as the cap . In the description of
Haeggstrom’s specimen when fresh, the cap is
’mustard yellow’ and tomentose, the stem yellow-
brown with a brown net. The tubes yellow with
reddish yellow pores. The flesh turning light reddish
with very slight blue nuances. Altogether, it is very
different from all the other ssp. reticulatus speci-
mens.

Distribution in Finland. Found in some places in the
SW corner of Finland, so far only in the oak zone.
In Turku common and abundant in some years in
the oak forests of Ruissalo and Katariinanlaakso.
No localities are known in the eastern part of the
Finnish oak zone (Fig. 4).

List of herbarium specimens:

Ahvenanmaa. Lemland, 1972 Haeggstrom ('B. aestivalis’,
cf. above; H). — Varsinais-Suomi. Bromarv, 1976 Tuomi-
koski & Korhonen (H). Lohja, 1977 Harmaja (H). Parai-
nen, 1966 Hietavuo (TUR). Rymittyld, 1960 PK (TUR);
1975 Tuomikoski (H). Turku, 1960, 3 locs., 1962 and 1977,
3 locs. PK (TUR); 1972 Raudaskoski (TUR).

Fig. 4. Distribution of B. edulis ssp. reticulatus.

Total distribution. Apparently common and abundant in
Central and Western Europe (Singer, Leclair & Essette
1969, Watling) up to Fennoscandia, although the general
picture is confused by taxonomical problems. Not known
in the Leningrad area (B.P. Vassilkov, oral comm.). In
Estonia a few samples from N and W, the islands included
(Kalamees & Lasting). In Denmark a few finds, probably
rare (Knudsen). In Norway evidently two finds from the S
coast (G. Gulden, in litt.). In Sweden apparently in many
places in the oak zone (according to specimens in S) at
least up to Varmland (Jacobsson 1976). In the oak zone in
Finland occurrence apparently the same as in Sweden:
’rather rare’ (Nathorst-Windahl 1956).

Ecology. In Finland ssp. reticulatus has so far been
found only in oak forests. Oak is normally conside-
red the host plant. Singer also mentions Fagus and
Betula, and, according to Pilat & Dermek (1974), it
is occasionally found in coniferous forests. The
study of the ecology is hampered by the very
confused nomenclature (cf. Singer 1967). Watling
gives beech as a second tree and Vassilkov (1966)
mentions Quercus-Carpinus forests.

Typical habitats are fairly open dry meadows
beside forests. Rarer among the more luxuriant
vegetation in oak forests (cf. Kallio 1963). In the
exsiccate of Lundell & Nannfeldt (no. 2601) the
habitat is described as ’dry sunny grass-grown
woods with oak, spruce and Juniperus communis’,
which exactly corresponds to the typical habitat of
ssp. reticulatus in Finland. According to Pilat
(1954), mostly in glades and at the edge of woods.

In Central Europe this fungus is apparently not
very exacting as regards the soil; a typical habitat is
oak-birch forest on acid soil (Neuhoff 1956). In Fin-
land, however, the soil of the best oak forests and
the land at their margins is mostly less acid. The
best bolete habitats in Turku also have B. luridus,
B. erythropus and B. edulis ssp. reticulatus. Bre-
sinsky & Zeitlmayr (1960) mention these three
species from ’Lohwilder’ in Bavaria. Vassilkov
(1966) writes that calcareous soils are typical of the
habitat of ssp. reticulatus.

In Central Europe (Pilat 1954) and Estonia (Kala-
mees & Lasting) the species is considered to be a
summer mushroom, appearing in May-July, in
Estonia in June. In Finland, however, all the collec-
tions are from August-September (cf. also Vassilkov
1966).

Boletus erythropus (Fr.) Krombh.
(B. miniatoporus Secr.)

Cap umber or snuff-brown, darker than in B. quele-
tii, at margin often lighter and with yellowish tint;
clearly and densely tomentose when young, dark
blue on bruising, below 12 ¢cm in diam. in Finnish
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material. Stem yellow at apex and more or less
(orange) red towards base, covered with rather dark
tomentum so that the stem may be very dark, espe-
cially when young, much darker than the figures in
Kallenbach’s Table 30. Tubes depressed around the
stem, yellow, bluish green cut, pores orange red, on
bruising instantly blue. In the Finnish material, the
two closely related species B. erythropus and B.
queletii appear to have fairly similar amyloid reac-
tion (cf. Singer 1967: 60, 62).

Distribution in Finland (Fig. 5). Almost all the
finds are from the oak zone, especially from SW
Finland. Inland, there is an isolated locality in Tam-
pere.

I

Fig. 5. Distribution of B. erythropus.

List of herbarium specimens:
Ahvenanmaa. Lemland, 1972 Haeggstrém (H). Maarian-
hamina, 1958 von Schulmann (H). — Varsinais-Suomi.
Askainen, ca. 1965 von Haartman (H). Bromarv, 1957 and
1966 Tuomiskoski (H). Halikko, 1971 Nyman (TUR).
Houtskari, 1942 Eklund (H). Kustavi, 1972 Kalske (TUR).
Nauvo, 1969 Vaarama (TUR); 1971 PK (TUR). Parainen,
1972 Alho (TUR); 1972 Fritzén (TUR); 1972 Ravanko
(TUR). Turku, 1960 PK (H, TUR); 1961, 1971 and 1974
PK (TUR); 1961 Pato (TUR); 1966 Karunen (TUR); 1967
Mikinen (TUR). — Uusimaa. Inkoo, 1960 A.-M. & M.
Langenskiold (H). Tammisaari rural district, 1960 von
Schulmann (H). — Eteld-Hdme. Tampere, 1965 Rantala
(TUR).

There are some additional records of the species
in the literature. Eklund (1943b) records it from
Korppoo, Strémma, and Luther & Luther (1965)

from Tammisaari, Tviarminne. Cf. further Tuomi-
koski (1959), von Schulmann (1960 and 1963), Kal-
lio (1963) and Kallio & Kankainen (1967). Cf. also
information about Karsten’s find labelled Tubiporus
luridus from Merimasku, Kaita (Karsten 1876, 1882
and 1889) and the comments in Kallenbach, Malm-
strom (1943a) and Luther & Luther (1965).

Total distribution. Europe, Asia Minor, Africa, North
America; in Central Europe very common (Singer, Kallen-
bach), and common throughout Great Britain (Watling).
In Fennoscandia southern; in the oak zone in S Sweden
fairly common (Andersson 1943, Nathorst-Windahl 1956),
but not reaching ’limes norrlandicus’ (cf. Kallio 1963). In S
Norway not uncommon, the distribution area reaching
along the west coast up to Stjgrdal, N of Oslo (Stordal
1955). In Denmark common throughout the country
(Knudsen). Not mentioned by Kalamees and Lasting (cf.
also Urbonas et al. 1974). In the Leningrad area, one
known locality in Oranienbaum, under oaks (B.P. Vassil-
kov, oral comm.).

Ecology. Oak was already mentioned in the first
habitat description in Finland (Eklund 1943b). The
localities of Framn&s (in Bromarv), Ruissalo and
Katariinanlaakso (in Turku) are among the most
typical oak woods in Finland, and oak is also men-
tioned on the labels of specimens collected in Askai-
nen, Kakskerta (Turku) and Parainen. The species
has, however, been found to be independent of oak.
Luther & Luther (1965) report that there were no
oaks close to their find in Tvarminne. Other locali-
ties without oak are those in Kustavi and Tampere.
In the latter, Betula has been mentioned as the
possible host. The connection with oak has been
mentioned in Scandinavia, too (Andersson 1943,
Nathorst-Windahl 1956), and in more southern
areas (Neuhoff 1956, Lobanow 1960, Vassilkov
1955). In Central Europe, however, the species is
not so often associated with oak as in N Europe.
The trees most frequently mentioned are Fagus,
Picea and Abies (Kallenbach, Singer, Pilat & Der-
mek 1974). In England, in mixed and broad-leaved
woods, especially under Fagus and Quercus (Wat-
ling, Pearson 1950).

In Finland the habitat is the same as for B. luri-
dus, B. chrysenteron and B. edulis ssp. reticulatus.
All of these are mostly found in open, microclimati-
cally warm habitats; most typical are grassy patches
around old oaks at the margin of fields, with less
acid soil than is general in Finnish coniferous
forests. The species is more calciphilous here than in
Central Europe, where it is acidophilous (Kallen-
bach) or does not appear to require calcareous soil
(Watling 1963, Singer).

Boletus hemichrysus Berk. & Curt.
(B. sulphureus Fr.)

The species was recorded from Finland by Kallio
(1963, 1976). The identification, based mainly on
Pearson’s (1950) description, was made by N.
Malmstréom. Now, after a thorough re-examination
of the specimen in H, we can confirm this determi-
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nation. The main colours accord well with the de-
scription by Watling and the ground colour agrees
with that given by Singer, but there is more reddish-
rust, especially in the centre of the cap. The colours
are as in Kallenbach’s Table 25: 17 (which is the
same as Table I, Fig. 19 in Singer). The description
by Pearson (1950): ’pale sulphur or golden, silky
tomentose; often with reddish patches’ fits our
specimen perfectly. The hymenophore is not pure
yellow, as in the description of Singer, but greenish
yellow, as in the descriptions of Watling and
Pearson.

The stem colour is ’pale lemon-yellow,
becoming spotted rust’ (Watling) and the stem
surface smooth to fibrillous (Singer). Our specimen
is a densely caespitose group of seven fruit bodies,
and the single stems are much more slender than
those illustrated in Kallenbach or in the descriptions
of Singer and Watling, who give the sizes 10 X 3.5
and 4—15 X 1—5 cm, respectively. All stems in our
specimen are slender — the biggest ones 10—12 X
1.5 cm. The caespitose feature is apparently typical
of the species, being seen in Kallenbach’s table and
even more clearly in Watling’s Fig. 22, and being
specifically mentioned by Watling and Pearson
(1950).

The spores are somewhat bigger than in Watling’s
description (6—8.5 X 3—3.5 um), but stay within
the range given by Singer (5.5—11.0 x 2.7—4.8
um).

Distribution in Finland. The only specimen found so
far is from Varsinais-Suomi, Turku: Ruissalo,
17.1X. 1955 PK (in H).

Total distribution. The wide distribution area, stretching
from N America to Europe and the Far East, includes
many of the European countries and, according to Singer,
extends to Denmark, although Knudsen does not mention
it. Found twice in Poland (Skirgiello 1960). Not recorded
from Norway (G. Gulden, in litt.). From Sweden reported
by Fries (1849), and according to S. Lundell (oral comm.),
it has also been found later in Uppsala, the area where the
first find was made.

Ecology. The habitat in Ruissalo is not typical of
the species. In all descriptions pine or other conifers
and/or coniferous sawdust are mentioned in the
habitat of the species. The Finnish habitat was a
broad-leaved forest dominated by oak. There were,
however, both Pinus cembra and Abies balsamea
(introduced) close to the place and also a heap of
twig litter.

Boletus impolitus Fr.
(Xerocomus impolitus (Fr.) Quél.)

The Finnish specimens with light ochraceous yellow
— tawny cap, the younger fruit body somewhat
lighter; the older specimen with somewhat rugose
surface, as described by Singer, and minutely but
evenly tomentose; the larger cap 11 cm in diam.
Stem 7 cm long and ca. 3 cm thick, almost
concolorous with cap, without reticulation. Flesh
light, white-yellow. Hymenial layer light brown. The
surface layer of the cap seems to have been loose,
because fairly big light yellowish areas have been
caused by cutting the fresh material. The specimens
in S are very similar in colour, though more robust
than our material. The surface structure is the same,
as is also the structure and the colour of the pore
layer.

Distribution in Finland. TUR contains two fruit
bodies from Varsinais-Suomi, Parainen: Lofsdal,
Lenholm, 4.IX. 1972 Alava & Alho. The specimens
are well preserved and have all the characters
diagnostic of B. impolitus.

Total distribution. In Europe and N Africa widely distrib-
uted (Kallenbach) in the area of oak (Singer). In Britain
southern (Watling). In Denmark rare, but more common
in the southern part of the country (Knudsen). In Norway
found twice (Blytt 1905, Egeland 1911). In Sweden (ac-
cording to specimens in S) found in many places in Upp-
land, Gotland, Ostergétland and, according to N. Suber
(oral comm.), in Gestrikeland. In Estonia found only once
(Kalamees & Lasting). Not known in the Leningrad area
(B.P. Vassilkov, oral comm.).

Ecology. Oak is the tree typically mentioned with B.
impolitus (Kallenbach, Singer, Watling, Knudsen),
and growing in the Finnish habitat. The meadow in
Lenholm faces south and is bordered by oaks. It is
the habitat of several southern fungi (cf. p. 3); the
vegetation has features indicative of calcareous soil.
Watling and Kallenbach mention clayey soil. Calca-
reous soil has not been considered important in
Central Europe, but was noted in Denmark (Knud-
sen). In Sweden typical habitats are meadow patches
around oaks (N. Suber, oral comm., and many
specimen labels in S).

Boletus lignicola Kallenb.
(Pulveroboletus lignicola (Kallenb.) Pilat)

The only Finnish sample is in rather good condition
and is accompanied by a description of the fresh
material: ’one ex. only, 5.5 cm, slightly tomentose,
at first yellow, the turning green-bluish. A red flush
is also seen in the cap. Tubes decurrent, drab orange
(’schmutzig orange’). Stem slender, 10 mm thick,
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olivaceous yellow. Spores 6.1—7.8 X 2.5—3.4 ym.’
This description does not agree in all details with
those given by Kallenbach, Singer and Watling. In
the dry material, however, the subtomentose cap
cuticle is still yellow and the stem now agrees well
with the description of Watling: ’dark rusty tawny
at the apex ..., minutely granular’. The somewhat
decurrent tubes are seen in Kallenbach’s Table 25:
15 and mentioned by Kallenbach and Singer.

Distribution in Finland. One specimen in H, collect-
ed by von Schulmann in Uusimaa, Inkoo: Fagervik
6.VIIIL. 1963.

Total distribution. The species is rare in Europe, but it is
known from Germany, Czechoslovakia, and perhaps
France (Singer). Found in two localities in Denmark
(Knudsen). We have seen no records from Estonia,
Norway or Sweden.

Ecology. The Finnish specimen was probably
attached to the root of an old dead pine tree. Asso-
ciation with pine is mentioned in several descriptions
of its habitat (Singer, Watling, Knudsen). It is also
known to grow together with Larix (Kallenbach,
Jansen 1946).

Boletus luridus Schaeff. ex Fr.

This species of the luridus group is easily recognized
by its rather robust and swollen, strongly reticulate
stem, in which the meshes of the net are narrow and
acute-angled. The stem colour is more or less yellow
and orange-flushed when young, but dark rusty-red
when old. In many Finnish specimens it is much
darker than in Kallenbach’s Tables 15 and 16. The
stem surface is rather firm and can still be identified
when the cap is totally decayed (in material from
Korppoo and Rymattyld 1974; cf. also Malmstrom
1943a). Although very variable in colour, B. luridus
can hardly be confused with other Finnish species,
but when it is very young, the stem is sometimes
difficult to identify in herbarium material. The cap
size seems to be the same in Finnish material as in
the Central European fungi (Singer: up to 19 (—30)
cm in diameter), the largest diameters being over 20
cm in Korppoo, Avensor.

Distribution in Finland (Fig. 6). Excluding Katarii-
nanlaakso in Turku, all the known localities are in
the SW archipelago. Apparently not rare on the Ah-
venanmaa mainland (von Schulmann 1955), where
the first definite find in Finland was made (Malm-
strom 1943a: Maarianhamina, Ramsholm). Also
reported from Ahvenanmaa by Eklund (1943b:
Lemland, Mellanvik) and Stenlid (1947: Lemland,

Apalholmen, also seen in Nato). Eklund (1943b)
found it in Nauvo, Wecklax Nis, too, and Kallio
(1963) has reported it from Turku, Katariinanlaak-
so. Karsten (1867) reported it from Merimasku, Kai-
ta, near by Naantali (cf., however, p. 9).

Fig. 6. Distribution of B. luridus.

List of herbarium specimens:

Ahvenanmaa. Eckerd, 1948 von Schulmann (H); 1963 Sil-
tanen et al. (TUR). Finstrém, 1953 Cedercreutz (H). Jo-
mala, 1958 von Schulmann (H). Lemland, 1938 Hayrén
(H); 1963 Kankainen et al. (OULU, TUR). — Varsinais-
Suomi. Korppoo, 1974 PK (TUR, KUO). Rymittyld 1974
PK (TUR). Turku, 1960 PK (TUR).

Total distribution. From Europe and N Africa to the Far
East and to N America (Kallenbach, Singer). Apparently
common in the Central European lowlands (Pilat 1954)
and in Britain (Watling). Evidently fairly common in the
oak area in S Sweden (Ingelstr6m 1940, Andersson 1943),
where many more finds are known than in Finland. Nann-
feldt (1952) records it as scattered. Not extending up to
Uppsala (Lundell 1932). In Norway rare, a few finds,
mostly in the SE part (Stordal 1955 and 1971); northern-
most find in Vikna in Nord-Trgndelag (Gulden &
Schumacher 1977). In Denmark common in most parts of
the country, except W Jutland (Knudsen). In N and W
Estonia not uncommon (Kalamees & Lasting). In the Le-
ningrad area known from Oranienbaum, under oaks (B.P.
Vassilkov, oral comm.).

Ecology. Although the most common associated
tree in the literature is oak (Kallenbach, Pilat 1954,
Vassilkov 1955, Lobanow 1960, Skirgiello 1960,
Singer, Einhellinger 1969, Watling 1970 and 1974,
Pilat & Dermek 1974), it is by no means the only
tree, and other broad-leaved trees have generally
been reported together with oak. Schmitt (1970)
mentions only Fagus, Carpinus and Picea. Accord-
ing to Stodal (1971), in Norway the species occurs in
broad-leaved an mixed coniferous forests. Tilia,
under which the fungus was growing in Katariinan-
laakso, is sometimes mentioned as the host. In
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Finland, not generally associated with oak, although
the localities are in the oak zone. Oak is not mentio-
ned on the labels of Finnish herbarium material, or
in the literature (cf., however, Karsten’s (1876)
record from Merimasku, Kaita ’in querceto’). In
Avensor it grew close to Betula and Juniperus
communis, in Pahkindinen (Rymattyld) close to
Corylus avellana. Apparently a mycorrhizal fungus,
but not specialized (cf. also Bresinsky 1969).
Possibly only a facultative mycorrhizal fungus (cf.
Einhellinger 1969).

The distribution in Finland indicates that it
requires a temperate climate. The only mainland
habitat is a south-facing, rather open slope with a
rich southern flora element (Nikoskelainen 1955).
The other localities are also open, with high insola-
tion and apparently high soil temperature.

The Finnish distribution also indicates that it
requires calcareous soil. Ahvenanmaa is the area of
Silurian deposits, the locality in Avensor, Korppoo,
is close to an old limestone quarry, and Eklund
(1943b) mentions calcareous soil in connection with
the find in Nauvo. Calciphilous plants occur in the
locality in Rymittyld. The species may apparently
be expected in several places where calcareous soils
are common, e.g. Parainen, Vistanfjard and Nauvo
— Korppoo. Calcareous soil has often been
mentioned in the literature, too (Kallenbach, An-
dersson 1943, Michael & Hennig 1960, Singer, Wat-
ling 1970 and 1974, Schmitt 1970, Stordal 1971).

Boletus piperatus Bull. ex Fr.

(Suillus piperatus (Bull. ex Fr.) O. Kuntze,
Chalciporus piperatus (Bull. ex Fr.) Bataille)

This seems to be one of the species that is easy to
delimit and has little variability. ’Characterised by
the peppery taste, cinnamon cap and stem, rust
coloured pores and lemon-chrome flesh in stem
base’ (Watling). A taxon identical or related to var.
amarellus (Quél.) Sing. may occur in Finland, espe-
cially in Lapland. We have seen specimens in which
the cap is more yellowish and light-coloured and the
stem is short (2—3 cm). The taste was not investi-
gated, because the possibility that this was var.
amarellus had not been considered.

Distribution in Finland (Fig. 7). From southern-
most Finland up to Lapland (and to the coast of the
Arctic Ocean) evenly distributed but not always
abundant.

Total distribution. The whole of Europe, particularly in
the north (coniferous zone), in Siberia, East Asia and
North America (Singer).
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Fig. 7. Distribution of B. piperatus.

Ecology. Occurs both in luxuriant oak forests near
Turku and in dry pine forests throughout the
country up to the northernmost isolated pine forests
in Utsjoki. In spruce forests and all kinds of
coniferous, mixed and broad-leaved forests. In sub-
arctic and subalpine birch forests. Also found above
the birch forest line in low alpine heaths in Utsjoki
(Kallio & Kankainen 1964), with different dwarf
shrubs: Empetrum hermaphroditum, Loiseleuria
procumbens, Vaccinium vitis-idaea, and apparently
Betula nana (at a distance of 3 m). In Norway also
observed above the timber line in Sal/ix scrub, up to
1250 m (Stordal 1971). Apparently mycorrhizal with
woody plants by very eurytopic.

In Great Britain ’especially in birch scrub or
mixed birch and pine’ (Watling), but also ’under
exotic trees’. Singer lists many different trees:
Pinus, Picea, Abies, Tsuga, Pseudotsuga, Cedrus,
Fagus sylvatica, Quercus, Carpinus, Betula, Popu-
lus. Schmitt (1970) mentions spruce, pine and
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Fagus. In the Far East in coniferous (also Larix)
forests (Vasil’eva 1973). In Estonia in pine and
mixed forests (Kalamees & Lasting). According to
Singer, on both limestone and acid bedrock (cf. also
Schmitt 1970 and Heinemann 1975). In Finland no
correlation with the bedrock observed.

In Central Europe the season is very long, from
May to November. In Finland specimens have been
collected from the beginning of July until October.

Boletus porosporus (Imler) Watl.
(Xerocomus porosporus Imler)

Some of our specimens agree well with the descrip-
tion: ’Cap - - - dark olivaceous brown with paler
margin, becoming more sepia to cigarbrown ...’
(Watling), but a light brown colour (cf. Knudsen
1975) is also typical of the species. The surface of
the cap is cracked and the light yellow — almost
white — flesh seen underneath differentiates the
species from B. chrysenteron. The cap size is the
same or a little smaller than in B. chrysenteron. The
stems of the two species are similar in form and size,
but in our material of B. porosporus they mostly
lack the red colour so typical of B. chrysenteron.
The stem colour is the same in the Finnish and Da-
nish material (Knudsen 1975), but in the material of
Watling from England it can be ’with or without bay
or brown-vinaceous to blood-red zone’. In Fig. 32 in
Pilat & Dermek (1974) the red stem is almost similar
to that of B. chrysenteron in Fig. 33. The pore layer
is yellow with an olivaceous nuance, especially when
older; and turns bluish on bruising. There are hardly
any differences in the cystidia or other microscopical
characteristics — except the spores — between the
species and B. chrysenteron.

In our identification the spore characteristics,
the pore or truncate form, in B. porosporus have
been decisive. Like Knudsen (1975), we must point
out that these characteristics are not seen in all the
spores.

The problem whether there are two species with
pores in the spores i.e. B. truncatus and B. porospo-
rus (cf. Singer 1965 and 1967, Knudsen 1975) must
remain unsolved for the present in Finland, because
fresh material with the original colours is needed
and we have mostly used herbarium specimens. We
have, however, one rather slender specimen with red
in the stem which has a shape different from the
main type (corresponding closely with the descrip-
tion of B. truncatus in Singer).

Distribution in Finland (Fig. 8). The localities of the
porosporous specimens are in SW Finland, in the
oak zone.

Fig. 8. Distribution of B. porosporus.

List of herbarium specimens:

Ahvenanmaa. Lemland, 1965 Toppari (H); 1972 Haegg-
strom (H). — Varsinais-Suomi. Korppoo, 1941 Eklund
(H); 1962 PK (TUR); 1974 PK (TUR, KUO). Lohja rural
district, 1963 and 1965 Toppari (H). Parainen, 1965, 2
locs., Hietavuo (TUR). Rymattyld, 1961 PK (TUR). Tur-
ku, 1955, 1956, 2 locs., 1957, 2 locs., 1960, 2 locs., 1961, 2
locs. and 1971, 3 locs. PK (TUR); 1976 PK et al. (KUO);
1961 Julin (TUR); 1968 Kankainen (TUR).

Total distribution. As the species has been difficult to
identify, it has been poorly known, especially in North
Europe. However, it is ’widespread and probably not
uncommon’ (Watling) in Britain and evidently also in Den-
mark (Knudsen 1975). In Norway one find in @stfold (G.
Gulden, in litt.). Apparently throughout the oak zone in
Fennoscandia.

Ecology. In Finland all the known localities are in
the south, in places where many southern fungi have
been found. Ruissalo which has one of the largest
oak forests in Finland may be regarded as a typical
habitat. All the localities have hazel and a rich,
exacting vascular flora. Oak is present in most of
the habitats. Watling mentions ’mixed broadleaved
woods, usually with oak intermixed’. All the locali-
ties in Finland have vegetation indicative of basic
soil and some are known to have occurrences of
limestone (Korppoo: Avensor and Lohja). Heine-
mann (1975) reports that species grows on slightly
acid or neutral soil.

Boletus queletii Schulz.
(B. erythropus sensu Pers., non sensu Fr.)

Morphologically close to B. erythropus (Fr.)
Krombh., but colour of cap lighter and more
variegated, mostly with orange and even yellow
tinge. The description of Kallenbach agrees especial-
ly well with the Finnish material (which is well
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described in the specimen labels of Hietavuo in
TUR). Stem also lighter than in B. erythropus, with
less continuous tomentum. The cap measurements
(9, 15 and 17.5 cm) agree well with those in the lite-
rature (Singer: 4—5 cm, Watling: 57—210 mm and
Vasil’eva 1973: 100—120 mm). The material is too
scanty for a discussion of the different colour forms
in Finland (cf. Watling).

Distribution in Finland. B. queletii is one of the
southernmost species. The only area known is Pa-
rainen, close to Turku, where Hietavuo (1969) made
the first finds.

List of herbarium specimens:

Varsinais-Suomi. Parainen: Peksor, 31.VIII.1965 Hietavuo
(TUR); Lenholm, 30.VIII. 1966 Hietavuo (TUR); 11.IX.
1972 PK (TUR, KUO); 23.IX. 1975 PK & Nyman (TUR).

Total distribution. Apparently throughout the Eurasian
distribution area of oaks (Singer) to the Far East (Vasil’eva
1973). ’Not uncommon in southern Sweden’ (N. Suber,
oral comm.), also found in the Stockholm area. In Den-
mark found only in the south, where it is rare or very rare,
but may have been confused with B. erythropus (Knudsen).
Not yet recorded from Norway (G. Gulden, in litt.). Not
mentioned by Kalamees & Lasting from Estonia. Not
known in the Leningrad area (B.P. Vassilkov, oral comm.)

Ecology. The Finnish localities of B. queletii are all
very similar: open park-like forest margins with oak
(Fig. 1), and resemble its habitats in Central
Europe (Kallenbach). The soil reaction measured in
the habitats in Finland was pH 6.4—7.2, high values
for this country, where limestone is rare (cf. the
description of the Lenholm area on p. 3). Accord-
ing to Kallenbach, in Central Europe largely indif-
ferent to soil pH.

All the Finnish finds are close to oak, which is
often mentioned together with B. gqueletii in the lite-
rature (Singer, Watling 1970 and 1974, Vasil’eva
1973, Pilat & Dermek 1974). However, this fungus
is apparently not entirely dependent on oak, since
Watling also mentions Fagus and Tilia as its
companions. Kallenbach and Schmitt (1970) also
mention Fagus, and coniferous trees have been
reported (Singer). Other characteristic fungal species
in the same habitats in Parainen are B. albidus, B.
erythropus, B. chrysenteron and some other agarics
(cf. p. 3). The species will probably also be found
in Korppoo and other calcareous areas in the SW
archipelago of Finland.

Boletus rubellus Krombh.
(B. versicolor Rostk.?)

In this study, this species includes all the fungi with
red cap cuticle and red stems, yellow hymenium

with large and thin-walled tubes, close to B.
chrysenteron. This means that the problem of the
delimitation of B. rubellus (with a large number of
synonyms given by Singer 1967) and B. versicolor
Rostk. sensu Watling (1970) has been left unsolved.
Only dry material was available for this study, and
fresh material is needed for discerning differences in
the trama structure (cf. Singer 1965 and 1967) and
colour nuances.

Material exists whose characteristics fit the
description in Singer (1967). Dr. Watling has seen a
specimen from Turku, Ruissalo, in fresh condition,
and the habitus and main colouration resembled the
B. versicolor type sensu suo: it was more slender
than B. chrysenteron, the stem being 70 X 6—8 mm
at the base, and light red with yellow in the apex.
The cap cuticle was finely cracked and brown red.
In other specimens, taken here to belong to B.
rubellus, the cap has been redder. A specimen in
TUR collected by Hakala from Asikkala, Rutalahti
(under alder) represents a different type: very small,
cap size between 10 and 25 mm (in dry material); in
the label, the colour is said to change to blue.

Fig. 9. Distribution of B. rubellus.

Distribution in Finland. According to present know-
ledge, B. rubellus is restricted to S (SE) Finland
(Fig. 9).

List of herbarium specimens:

Varsinais-Suomi. Karkkila, 1954 von Schulmann (H). Loh-
ja, 1961 Toppari (H). Lohja rural distr., 1961 Toppari (H).
Parainen, 1967 Hietavuo (TUR). Turku, 1974 PK & Miki-
nen (TUR). — Uusimaa. Helsinki, 1958 Malmstrém (H);
1971 von Bonsdorff (H). Kauniainen, 1953 Nyberg (H).
Porvoo rural distr., 1927 Nyberg (H); 1974 Suomalainen
(H). Tammisaari, 1957 von Schulmann (H). Tammisaari
rural distr., 1966 1. & H. Luther (H). — Eteld-Hdme.
Asikkala, 1960 Hakala (TUR). Lahti, 1960 von Bonsdorff
(H). — Eteld-Savo. Taipalsaari, 1971 Vitikainen (H). —
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Laatokan Karjala. Parikkala, 1955 von Schulmann (H). —
Pohjois-Karjala. Tuupovaara, 1967 Takala (OULU).

Total distribution. Very widely distributed and apparently
polymorphous. The type specimen is from Czechoslovakia
(Singer). In Denmark lacking or very rare (Knudsen). In
Norway very rare, a few finds in the south (Hvoslef 1959,
Lund 1959, G. Gulden in litt.). Fairly common in S Swe-
den, judging from the material in S. Not mentioned by Ka-
lamees & Lasting from Estonia (cf. also Urbonas et al.
1974).

Ecology. Betula is mentioned in five labels in the
Finnish herbarium specimens, Alnus in three.
Although Fagus, Quercus and Carpinus are given by
Singer as the most typical hosts, a possible case of
association with Betula is also mentioned (cf. also
Kallenbach). In S England B. versicolor is ’certainly
characteristic of the oak woods’ (Watling). The Fin-
nish finds from Turku, Ruissalo, are also from oak
forest, with Alnus glutinosa, another possible host.
The habitats are often influenced by man: parks,
gardens, pasturages etc., as is also reported from
Central Europe (Kallenbach).

Boletus satanas Lenz

In Korppoo, in the SW archipelago of Finland, Ek-
lund found a specimen which cannot be any other
taxon than B. satanas (Eklund 1943a). The colour
of the pores, ’intense purple red, dark greenish blue
on pressing’, and the thick reticulate stem with
zones of yellowish orange and yellow, and a ’violet
red’ base agree well with B. satanas. The change in
the colour of the flesh to ’intense sky-blue’ is also
characteristic of the species. The cap colour, howe-
ver, was not very typical (’fairly pale graybrownish
with light brown areas’). Although the literature for
the identification of boletes at Eklund’s disposal
was very limited — perhaps only Ingelstrém (1940)
for B. satanas — the possibility of misidentification
can be ruled out, since Eklund had earlier found B.
luridus and B. erythropus, the other red-pored
boletes. The herbarium specimen in H, ’Ab, Korpo,
Skofatt, 10.IX. 1941 Ole Eklund’, also corresponds
to the specimens of B. satanas in S. Although the
colours are not preserved, the characteristic features
of the stem pattern and some zonation can still be
seen.

Distribution in Finland. The above mentioned
locality in Varsinais-Suomi, Korppoo is the only
known locality in Finland.

Total distribution. The species belongs to the Central Eu-
ropean flora, which extends, although very rarely to N Eu-
rope, being a representative of Quercus-Carpinus forests
(Bresinsky 1969). In Denmark only in the south and very
rare (Knudsen). No certain finds in Norway (G. Gulden, in
litt.). In Sweden known from Gotland and also Uppsala

(Eriksson 1967, Singer). In Estonia e.g. on the islands (Ka-
lamees & Lasting), which closely resemble Gotland in envi-
ronmental features.

Ecology. In all ecological descriptions said to be
dependent on calcareous soil and a warm habitat
(Kallenbach) — perhaps more so in the North than
in Central Europe. These demands are fulfilled in
the Swedish and Estonian habitats. Although
restricted to the oak zone in the North, not depen-
dent on oak alone; Fagus, Corylus, Castanea and
Carpinus (Singer, Pilat 1954, Pilat & Dermek 1974)
have also been mentioned with it. Eriksson (1967)
describes the habitat in Gotland as a meadow with
hazel, ash, elm, oak and lime. Although Eklund
(1943a) does not mention the nearby tree species,
both oak and hazel may occur on the S coast of
Léangviken in Korppoo, which is known for its
basophilous flora and calcareous soil ("'mergel’). The
Finnish locality was open pasture land, which
indicates a xerothermic microclimate. Presumably,
this kind of southern fungus does not often form
fruit bodies in Finland, since it does so only
occasionally in Denmark (Mgller & Nielsen 1965,
Stricker 1949). Eriksson (1967), who has observed it
in several years in Gotland, states that it seems to
occur only in warm and otherwise favourable
summers.

Boletus subtomentosus L. ex Fr.

(Xerocomus subtomentosus (L. ex Fr.) Quél. incl.
B. spadiceus (Fr.) Quél. and B. lanatus Rostk.)

It seems most difficult to delimit the above three
taxa according to Watling, particularly as additional
infraspecific variation has led to the separation of
many further taxa of different ranks. Their
differentiation from B. chrysenteron and B.
porosporus is easier.

The descriptions of the cap colour of the B. sub-
tomentosus group in Singer and Watling fit the Fin-
nish material well. The more or less yellowish colour
is, however, more prominent than in these
descriptions. This apparently means that var. /uteo-
lus Velen. is invoved. The cap colour does not
provide any distinguishing characteristics, because
in both B. spadiceus (partly a synonym with Xero-
comus coniferarum Sing.) and B. subtomentosus the
tomentum may be more or less olivaceous (Watling)
or not (Singer 1965) and both may have brick-colour
nuances under the tomentum.

Nor are these taxa distinguished by the colour of
the flesh of the cap: in B. spadiceus it is pure white,
cream to straw-colour or lemon-yellow only above
tubes, ... ’(Watling) and in B. subtomentosus’ pale
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lemon-yellow or straw-colour, more strongly yellow
above tubes, ...’ (Watling). B. lanatus has white
flesh in the cap (Watling). The trama in all the taxa
is of Phylloporus type (Singer 1965). The literature
gives very confusing reports on the colour changes
in the cap and stem flesh (e.g. with NH4OH), and
the are no differences in the anatomical structure or
spore sizes. However, it seems to be generally
accepted that distinguishing characteristics are
provided by the stem. In all the taxa the stem has a
pale ground colour (white, yellowish, brownish,
copper-brown etc.). In B. subtomentosus it has fine
punctation, sometimes arranged in a pattern (rows
but not network). In B. spadiceus it has a pattern of
ribs (reticulation), which is darker tahan the main
colour.

After examining the Finnish material of this
group, we have the feeling that the only taxon in
Lapland is B. subtomentosus. There, too, the fungi
show all the cap colours described in the group,
including brown without any olivaceous tone. The
yellow colour is very common. In one type the cap
colour is close to honey (Michael & Henning 1958,
colour 30). In this type, which is often rather slender
(stem length more than 1%2 X cap diameter), the
stem is white — almost white — yellowish (Michael &
Hennig colour 28) and sometimes densely punctated.
In another quite opposite type, the cap is dark
brown (Michael & Hennig colour 9), often darker in
the centre and more or less cracked in irregular
small patches. The stem is also darker than in the
previous type and sometimes as dark as the cap. The
stem is often short — the length equal to the cap
diameter. The size of the fruit bodies varies: in the
biggest ones the cap diameter is 9 cm, but most of
them are much smaller. Of the 61 herbarium
specimens from Inari Lapland in TUR, one quarter
are the light, slender type, one quarter are closer to
the dark, short type and half cannot be assigned to
either form. The colour of the hymenium is some-
what greenish yellow (Michael & Hennig colour 33),
turning green-blue; clear orange has been mentioned
for one specimen. — In the herbarium of the Koma-
rov Institute, the dark form, which seems to be
common in the Kola peninsula also, is labelled B.
leguei Boud. (which is apparently a synonym of B.
spadiceus; cf. Singer). In these specimens there was,
however, no reticulation in the stem.

Our material from around Turku, in southern-
most Finland, includes all these types and some
additional variation. Whether this variation covers
that included in B. spadiceus by Singer (and
apparently in B. spadiceus and B. lanatus by
Watling 1970) is not quite clear.

The Finnish collections contain a few dark brown
specimens whose stems seem to be of the B. spadi-
ceus type, but which have hardly any other charac-
teristics diagnostic of that taxon. The specimens
closest to B. spadiceus are the following: Varsinais-
Suomi, Turku: ’Mikkolanmiki’, 23.X 1960 PK
(TUR); Uusimaa, Helsinki: Képyld, 12.VIII. 1936
Puolanne (H) and Pohjois-Pohjanmaa, Ylikiiminki:
Niemenkyld, 16.VIII. 1971 Uotila (H). — All these
specimens have a very clear and large brown net on
the stem. They correspond well to Fig. 30 in Pilat &
Dermek (1974). Karsten (1876) has recorded B.
spadiceus from Turku, Ruissalo.

The third type in our material often occurs in oak
forests. It seems to be closer to B. chrysenteron in
the shape. The cap is brown, not olivaceous or
yellow. The surface of the cap is often cracked in
the same way as in B. chrysenteron, but without any
red colour underneath. The stem is brown, but may
have a red tinge. The colour is not far from that in
Singer’s illustrations (1965, Table 11: Figs. 5—6)
representing a ’Laubwaldform’ (X. lanatus). These
specimens also show some similarities to the fungus
pictured in Cetto (1971: 494, B. ferrugineus),
although their cap colour is less reddish. The white
flesh accords with B. lanatus in Watling. Karsten’s
(1882) B. spadiceus from Ruissalo with its
unchanging white flesh may be this taxon. Macro-
morphologically B. porosporus is also close to B.
lanatus and therefore a microscopic examination of
the spores is needed in the identification.

Examination of the Finnish material inclines us to
treat B. spadiceus and B. lanatus as infraspecific
taxa in B. subtomentosus. Owing to the confusions
in the literature and the great variability of the
group, we hesitate to treat them as independent
species.

Distribution in Finland. B. subtomentosus is
common all over the country up to northernmost
Lapland (cf. Kallio & Kankainen 1964). According
to Tuomikoski (1955a), it is one of the commonest
bolete species in Finland. B. spadiceus apparently
also has a wide distribution. The B. lanatus type is
southern and perhaps restricted to the oak zone. We
know it only from oak forests close to Turku.

Total distribution. According to Singer, B. subtomentosus
is a holarctic species. B. spadiceus is known form S and
Central Europe up to Denmark. Also recorded from Nor-
way by Blytt (1905). Apparently owing to confusions in the
taxonomy, both it and B. lanatus are very poorly known.

Ecology. B. subtomentosus is found in widely
differing habitats: in all Finnish forest types and
also in Lapland above the birch forest zone in
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Empetrum hermaphroditum — Betula nana heaths
(cf. also Stordal 1971). Apparently not obligately
mycorrhizal with trees. Often found in hemerobic
meadow-like habitats. The observations on the other
taxa are scanty. The B. lanatus type is a fungus of
herb-rich broad-leaved forests, especially oak-
forests. B. spadiceus occurs under pine. These
habitats correspond roughly to those reported by
Singer and Watling.

Species possibly found or expected to
occur in Finland

Several species known in S Sweden may be expected
to be found in Finland, although the Stockholm
area, where many of the southern Swedish boletes
are found, lies ca. 50 km south of the southernmost
Finnish areas. There are Finnish habitats with the
same features as, e.g., Lovo or Djurgadrden in
Stockholm, with oaks, open fields, and high soil pH
and temperature, for instance in.Parainen, Lenholm
which has many southern fungi, and no doubt in
other places in the SW archipelago. Many of these
species are also found in Estonia. A search for the
following species may be expected to yield results.

B. appendiculatus (Schaeff. ex Fr.) Secr.
This species, which resembles B. edulis, but is
yellow-stemmed, may once have been found in Kar-
jaa (Varsinais-Suomi, S Finland), but the specimen
in TUR was not described when fresh and the iden-
tification is not certain. In Sweden in Blekinge,
Bohusldn and Gotland (specimens in S) and, accord-
ing to N. Suber (oral comm.), also in the Stockholm
region. In Norway rare, a few finds in the south
(Stgrmer 1932, G. Gulden, in litt.). Found only once
in Estonia (Kalamees & Lasting). Apparently mainly
dependent on oak (Watling) and limestone (Kallen-
bach, Singer).
B. cramesinus Secr.

(Aureoboletus cramesinus (Secr.) Watl.)

This is a small, slender fungus, which resembles B.
subtomentosus to some extent, but has a viscid, red
cap and a beautiful lemon-yellow pore layer. Known
in several places in Stockholm, but collected most in
Lovd (cf. also Jacobsson 1976). Some finds in SE
Norway (Ramm & Stordal 1955). On find in Den-
mark (Knudsen). In Estonia, in Tartu and Saaremaa
(Kalamees & Lasting). Under oak and beech (Kal-
lenbach, Singer), apparently basophilous.

B. fechtneri Velen.
(B. appendiculatus ssp. pallescens Konr.)

Eklund (1943b) may have found this species in Var-

sinais-Suomi, Korppoo, but the name B. aestivalis
(which Eklund uses without an author) has also
been used for B. edulis ssp. reticulatus, and no
herbarium specimen has been found. In Sweden (S)
several specimens from Uppland, especially Lovd.
Jacobsson (1976) reports it from Bohuslan. In Nor-
way two finds near Bergen (G. Gulden, in litt.). A
few finds in Denmark (Knudsen) and two in Estonia
(Kalamees & Lasting). Depends on oak or beech
(Singer, Watling, Knudsen) and limestone (Kallen-
bach).

B. parasiticus Bull. ex Fr.

A specimen in TUR (Varsinais-Suomi, Kaarina:
Karpanmaki 8.IX. 1960 Heinonen) may represent
this species, but we are not sure of the identification.
This species is apparently recognized without
difficulty when found in nature as a parasite of
Scleroderma, but the characteristics (anatomical) of
herbarium specimens are slightly ambiguous. An ex-
cellent map of the European distribution is presen-
ted by Lange (1974). It shows that the species is as
common in Denmark as in the centre of its range. It
seems to be rather common in SW Sweden (cf. also
Nannfeldt 1952) and in Norway (cf. also Hgeg 1944
and Eckblad & Gulden 1974). Since Scleroderma is
common in Finland (cf. Kallio 1963), the species
should be sought for in the archipelago, where many
subatlantic plants have been found.

B. pulverulentus Opat.

A record from Finland by Malmstréom (1943b) was
later shown by Malmstrém to be based on a
misidentification (cf. Andersson 1956). Apparently
dependent on Fagus, Carpinus or Quercus (Kallen-
bach, Singer, Watling, Pilat & Dermek 1974), and
more southern than the other species in the list.
Rare in Denmark (Knudsen), found in Sweden up to
Vastergotland, Rackeby (Andersson 1956), although
rare.

B. rhodoxanthus (Krombh.) Kallenb.
(B. purpureus Pers.?)

Several specimens from Sweden (S), from the
surroundings of Stockholm, many of them from
Lovo. In Denmark only a few finds (Knudsen). In
the north apparently dependent on oak and
calcareous soil (cf. Singer).
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