ACTA MYCOLOGICA
vol. XXVI(). 775
1990

Chorology of the European Hypogeous Ascomycetes. 1.
Tuberales

MARIA LAWRYNOWICZ

Laboratory of Mycology, Institute of Environmental Biology, £.6d7 University, S. Banacha 12/16,
PL-90-237 Lod7, Poland

Lawrynowicz M. Chorology of the European hypogeous Ascomycetes. 11. Tuberales.

Acta Mycologica 26(1): 7-75, 1990,

In this part of the paper, chorology of the Tuberales in Poland with regard o their
areals in Europe is discussed. It is a continuation of the previous paper by Lawrynowicz,

published in the Acta Mycol. vol. 25(1).

7. Chorology of species of Hydnotrya
7.1, Hydrotrya tulasnei Berk. et Br.
7.2. H. ploettneriana (Henn.) Hawker

8. Chorology of species of Hydnocystis, Genea, and Gen:

8.1, Hydnocystis clausa (Tul) Ceruti
82. H. piligera Tul.

8.3. Genea hispidula (Berk. et Br) Tul

84. G. verrucosa Vitt
85. G. sphaerica Tul

9. Chorology of Stephensia bombymu (Vitt) Tul.

10. Chorology of species of Bal
10.1. Balsamia vulgaris VIII
102 B. platyspora Berk. et Br.
11. Chorology of Barssia oregonensis Gilk.
12. Chorology of species of Pachyphlocus
12.1. Pachyphloeus melanoxanthus Tul
12.2. P. citrinus Berk. et Br.
13 Chmlngy of species of Tuber
13.1. Tuber aestivum Vitt.
132, T mesentericum Vitt.
133, T brumale Vit
134. T. melanosporum Vitt.
135. . macrosporum Vit

7.3. H. michaelis (Fischer) Trappe
7.4. H. suevica (Sochner) Trappe

abea
86, G. klotzschi Bcrk et Br.
rda

87 (.

88. G. p rda

89. G

8.10. Genabea fragilis Tul, G. sphaero-
spora .. G. cerebriformis

(Harkn)) Trappe

103. B. fragiformis Tul.

12.3. P. conglomeratus Vi

136. T excavatum
137, T rufum Pico
138, T nitidum Vit
139, T. ferrugineum Vit
13.10.7: fulgans Quél.




8 M. Lawrynowicz

1301, T dryophilum Tul. 13.16. T: foetidum Vit
1312, T puberulum Berk. et Br.
1313, T borchii Vit

13.14. T: rapacodorum Tul

1315, T. maculatum Vitt. 1318, T magnatum Pico
14. Chorology of Fischerula and Paradoxa
14.1. Fischerula macrospora Matt. 142, Paradoxa monospora Matt

15. Chorology of Hydnobolites cerchriformis Tul.
16. Chorology of species of Choiromyces

16.1. Choiromyces meandriformis Vitt. 162. Ch. magnusii (Matt.) Paoletti
17. Chorology of species of Terfezia

17.1. Terfezia leonis Tul. 17.4. T. olbiensis Tul.

172, T. terfezioides Matt 175. T claveryi Chat,

173, T. leptoderma Tul 176. T boudieri Chat.
18. Chorology of species of Tirmania

18.1. Tirmania nivea (Desf.: Fr.) Trappe 182, T pinoyi (Maire) Male
19. Chorclogy of specics of Picoa

19.1. Picoa juniperi Vit 19.2. P. carthusiana Tul.

20. Chorology of Delaxm'a rosea Tul.
21. Conclusions
References

7. CHOROLOGY OF SPECIES OF HYDNOTRYA

7.1. Hydnotrya tulasnei Berk. et Br.

Distribution in Europe (Fig 19). The species is common
throughout Central Europe and southern Scandinavia in lowlands, uplands
and mountains. Exceeding 1000 m alt. Some few localities in W Europe, S and
E rims of Alps, the Hungarian Highland, and E Europe indicate more the
insufficiency of herbarium material than the real lack of localities. In fact they
extend far to the north: in the oceanic climate of Norway (the northernmost
site at Rana n. Narvik), in Sweden and Finland approaching northern outskirts
of Bothnia (Umed and environs of Oulu). The eastern most site known in
Europe is at Mikhailovskoe n. Moscow. Among the analysed exsiccata there
was nos specimen from S Europe and the S Carpathian Mtns. The species was
originally described from England by Berkeley and Broome (1946)
who had collected it in Devonshire and Wiltshire. Haw ker (1954) gives
some localities in Herdfordshire, Caernarvonshire, and Perthshire. S ze-
mere (1965), quotes a few sites in Hungary, and Schwirzel (1969)in
Switzerland.

Hypothetical distribution All Europe in the range of
deciduous forests shedding their leaves in winter and in the zone of boreal
coniferous forests in areas with a maritime or submaritime climate. Also at the
forest level of Alps, Carpathians, and the Scandinavian Mtns. Avoiding regions
with a dry summer, with the preference of maritime climate. The density of



Hypogeous Ascomycetes. 11

e v 2 » @

Fig 19
Hydnotrya tulasnei

localities distinctly increases nearby the Baltic, North and Norwegian Seas
(Fig. 19).

Habitat Occurring in deciduous and mixed forests, under Quercus,
Carpinus betulus, Fagus sylvatica, Tilia, Betula, and others, less frequently in
coniferous forests. In the Tatra Mnts in pure stand spruce forests on the lime
subsoil. Appearing in rather exposed sites with a scant undergrowth, sometimes
with no litter cover, in soil with pH 4.5-5, here and there covered by moss turfs.
The fruitbodies, usually numerous, formed not deep under the soil surface or, in
part, epigeically. They can be found in much frequented, even intensively
trodden places, along roads and wood footpaths as well as in patches with litter
cover raked away, but more rarely inside the wood or forest with a normally
developed undergrowth and outspread litter cover. Occurring together with
Elaphomyces granulatus, E. asperulus, E. muricatus, and also Genea hispidula,
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Fig.20
o Hydnotrya tulasnei
O Hydnotrya suevica

Barssia oregonensis, certain speci
mycetes.

Distribution in Poland (Fig 20). One of the most common
hypogeous fungi throughout the entire country. Poland is situated in the centre
of its occurence range, and the density of known localities just reflects the
intensity of exploration. The localities known from the literature, such as
Caspary (1886) from the Mazurian Lakeland, Eichler (1904) from
Podlasie, and Zy ber (1979) from environs of Szczecinek, have not been
carted because of the lack of herbarium material. They may serve as a hint at
further exploration.

calities in Poland Pobrzeze Baltyckiec —
AB 93 Puszcza Bukowa Res. Bukowe Zdroje, Pa Ps Cb Qrp, 06.74: ML, LOD
20872 — Pojezierze Wschodniopomorskic — CB 17
Bukowe Pole n. Nowy Barkoczyn, Fs, 07.73: ML LOD 20871. Pradoli-

s of Tuber and of the hypogeous Basidio-
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na ToruiskoEberswaldzka— DD 07 Zdworsk FI Lack, Qrp
Cb, 07.79: ML, LOD 20937; — DC 73 Wk\duwek, Fs Qrp Cb Aps Fe, 09.79:
RO, LOD 20870. Pojezierze Wiclkopolskiec — DD 02
Kujawy fr. Rogozno, Fs, 09.79: RO, L()D 20069, N1z ny Saskoku
Zyckie — AB 93 Muzakow on the Nysa Luzycka, 1002: Herb. Sydow S.
Nizina Poludniowowiclkopolska— CD 79 Sokolow n.
inck, Ul Rp Qrp Fs, 10.78: ML & RO, LOD 20866; — CD 79 Jasionna
aszki, Qrp Cb Ps, 08.79: KM, LOD 20844; — CE 28 Res. Ry$ n. Lututow,
Fs Qrp Bpp, 07.79: ML & RO, LOD 20841-43; — CE 36 Ustronic n. Kepno,
Qrp Cb, 09.80: ML, LOD 20861; — DD 12 fr. Kobylatka FI Kolo, Qrp Cb,
07.79: RO, LOD 20867; — DD 75 Lodz Park Ludowy, Qrp Bpp Cb, 07.8
KM & MK, LOD 20824-26; — DD 82 Res. Wojslawice n. Szadek, Cb, 1081
ML, LOD 20838; — DD 92 cnv. of Res. Jodly Olesnickie, Ps, 07.82:
20845; — DE 34 fx. Wola Wydrzyna n. Szczercow, Cb TC, 09.79 & 08.80:
ML & RO, LOD 2083637. Nizina S$laska — CF 02 Wicrzbic
n. Niemodlin, 07.1885; Herb. Schroct. WRSL; — CF 03 Goszczowice
n. Niemodlin, 07.1886: Herb. Schroet. WRSL; — CF 12 Korfantow, 07.1884:
Herb. Schroct. WRSL; — CF 13 Brze/nica n. Prudnik, 07.1982: Herb. Schroct.
WRSL; — DE 90 Lublinicc, 07.1888: Herb. Schroct. WRSL. — Nizina
Srodkowomazowiecka — ED 22 Piasecznica n. Sochaczew, Ch,
07.81: RO, LOD 20857, — Teresin n. Szymanw. Cb, 08:81: RO, LOD 20924.
Wznicsienia Poludniowomazowieckic — DD 56 fr.
Szczawin FI Grotniki, Cb Qrp, J. Jozefowicz, LOD 20829; — DD 69 Lodz Las
Lagiewniki, Qrp, 08.80: A. Czerniccki, LOD 20827; — DD 67 L. Janinow n.
Brzeziny, Fs, 08.74: E. Najmanowicz, LOD 20833; — DD 77 fx. Wiaczyi, Fs
Cb, 06, 07 & 10.74, 75 & 78: ML & KM, LOD 20830-31; — DD 87 Justynow
n. Lodz, Qrp Ps Cb Fs Bpp, 08.80: ML, LOD 20835, — Janéwka n. Justynow,
Fs Qrp Cb, 08.82: L. Samosicj, LOD 20834; — DD 96 Res. Wolborka n. Lodz,
Ps Ag, 08.74: ML, LOD 20828; — DE 19 Res. Lubiaszow, TC, 08 & 09.72:
G. Drzet & B. Rzerzycha, LOD 20858-60; — ED 62 Res. Babsk, Qrp Cb,
06 & 07.80, KM, LOD 20846-47; — ED 71 Podlas n. Rawa Mazowiccka, Ps
Qrp, 0881: RO, LOD 20851; — ED 74 Res. Trebaczew, 07 & 08.69, 70 & 72:
ML, LOD 20852-56; — ED 75 fir. Gérki n. Mogielnica, Qrp, 06.72: ML, LOD
20865; — ED 84 [r. Brzostowiee FI Grojec, Qrp, 06.72: ML, LOD 20864; —
ED 91 Res. Spala, Cb Qrp Ps TC, 08.80: ML & RO, LOD 20848; — ED 91
Res. Konewka, Qrp Fs PaQ, 0881 & 82 RO, LOD 20849-50 & 20919.
Przedgorze Sudeckic— BE 75 Swidnica,07.1881: Herb. Schroct.
WRSL; — BE 76 Mt. Sleza n. Wrockaw, 06.1881: Herb. Schroet. WRSL; BE 98
Res. Muszkowicki Las Bukowy, Fs, 0682: RO, LOD 20925. Pogérze
Zachodniosudeckic — AE 34 Zgorzlec, 05 & 08.42:M 1572 &
1851 Sudety Zachodnie — AE 66 env. of Czerniawa Zdrdj, Pa,
07.22: H. Sydow. Mycotheca germanica 1958 [sub nom. H. carnea (Corda) Zo-
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bel I intermedia Buch.] K, L, M, S, W; — AE 78 Waterfall of the Kamiesczyk
n. Szklarska Poreba, Rabenhorst, Herb. Mycol. & KRA, Schroct. WRSL, K,
PAV, S; — BE 80 env. of Karpa 22: H. Sydow, Mycotheca germanica
1959 [sub nom. H. carnea (Corda) Zobel f. intermedia Buch.] K, L, M, S, W.
WyzynaWoinickoWieclunska — DE 40 fr. Mierzyce, Qrp Fs,
07.82: MK, LOD 20839-40. Wy7yna KrakowskoCzestocho-
wska — DE 95 Zloty Potok Res. Parkowe, Fs, 09.82: RO, LOD 21112; —
DF 37 env. of Jaroszowicc n. Olkusz, Fs Ca, 08.61: WW, KRA; — DF 48
OjNP env. of Smardzowice, TC, 08.61: WW, KRA. Wyzyna Przed-
borska— DE S8 Mt Chelmo, Qrp Cb, 08.79: ML, LOD 20868: — DE 68
Res. Debowiec n. Maluszyn, Cb Qrp TC, 08 & 09.69 & 70: ML, LOD
20862-63; — DF 08 fr. Gaszeze FI Szczekociny, Qrp Ca, 09.82: RO, LOD
20110-11. WyZzyna KicleckoSandomicrska— EF 66 Swic-
ta Katarzyna n. Kielce, Fs, 07.75: ML, LOD 21113; — EE 78 Mt. Chelmowa,
Qrp, 08.63: Z. Domaiiski, WA 014191, Pogéorze Zachodnio-
beskidzkie — EF 81 Czaslaw n. MySlenice, 08.12: K. Rouppert, KRAM
2471. Tatry — EG 40 Murzasichle n. Zakopane 850 m alt, 08.71: L. Plewicki,
KRAM 15821; — EG 50 Olezyska Dale (Dolina O.). Pa, 07.82: AS & ML,
LOD 20917-18. Nizina Polnocnopodlaska — GC 55 BiNP,
Te, 1081: ML, LOD 21132,

7.2. Hydnotrya ploettneriana (Henn.) Hawker

Distribution in Europe (Fig 21). Rare. The herbarium
material comes from a few localities. In the Central-European Lowland it
occurs in the Brandenburg (Berlin Rathenow), German Highland (environs of
Dresden and Leipzig in Saxony, Elsterberg in the Erz Mtns), and the tectonic
foreland of Alps (Stechau n. Munich). Besides, it is known from environs of
Cambridge and some other places in England reported by Hawker (1954), and
from Strovrata n. Uppsala in central Sweden.

Hypothetical distribution. C and W Europe, N from the Alps and
Carpathian Mtns, the British Isles, and southern Scandinavia. A lowland-
~upland species but absent from mountains.

Habitat. Under coniferous trees such as Picea abies, Pinus sylvestris and
Pseudotsuga taxifolia, in sandy soils, usually quite deep under the soil surface.

Distribution in Poland. Not yet discovered.

7.3. Hydnotria michaelis (Fischer) Trappe

Distribution in Europe (Fig 21). Very rare. Only a few
localities are known in the zone of uplands and ancient mountains of
C Europe: environs of Karl-Marx-Stadt. Dessau on the Elbe, Schlesingen in
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Thuringia, and Jihlava & Ceske Skalice in Czechoslovakia and Austria
(without locality). Szem e re (1965) cites the species from the Carpathian
Basin and A z e m a (1973) from the region Languedoc-Roussillon in France.

Hypothetical distribution. C Europe out of the pleisto-
cene glaciation range; a lowland-upland species.

Habitat Under coniferous trees, usually nearby trunks, not deep
under the soil surface.

Distribution in Poland Reported by Tcodoro-
wicz (1928) from Krakow (Park Jordana) and the Tatra Mtns(between
Kuznice and Kalatowki). The localities have not been carted because of the
lack of herbarium material.
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74. Hydnotrya suevica (Sochner) Trappe

Distribution in Europe (Fig 21). Very rare. A few locali-
ties exist in the Alps: Engadin (Switzerland) at ca 1000 m alt, Memmingen
& Kaufbeuren (Swabia) and Tulfes Tal (Tirol), and in the E Tatra Mtns. Also
reported by Szemere (1965) from Maroshéviz in the Carpathian Basin.

Hypothetical distribution A mountain species: Alps
and Carpathian Mtns.

Habitat Under coniferous trees, in Poland in the Piceetum montanum;
often on rubbles and on the granite.

Distribution in Poland (Fig 20). Discovered by the
author, when analysing the herbarium material, as a species new for Poland:
Tatry — EG S0 Rusinowa Glade (R. Polana) ca 1300 m alt, 09.72: H.
Blaszczyk, KRAM 13620; — DG 59 Olczyska Dale (Dolina O.) ca 950 m alt.
Pa, 09.83: LOD 21135.

Fig. 22 /=

@ Hydnocystis clausa
©Hydnocystis piligera
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8. CHOROLOGY OF SPECIES OF HYDNOCYSTIS, GENEA, AND GENABEA

8.1. Hydnocystis clausa (Tul) Ceruti

Distribution in Europe (Fig 22). A very rare species. In
the herbaria, it has been possible to seek out the specimens from three localities
only: Hyeres n. Nice and Sonntagsberg n. Salzburg (rims of the Alps), and
Veszprem (Hungarian Highland)

Hypothetical distribution C Sand W Europe; regions
with warm, humid climate.

Habitat The specimens were collected under Quercus cerris, Cistus
and Helianthemum, in rinsed sandy soils.

Distribution in Poland Not discovered.

8.2. Hydnocystis piligera Tul.

Distribution in Europe (Fig. 22). One of the most rare
species of hypogeous fungi. The herbarium material comes only from two
Alpine localities. Feldkirch (Austria) and Hyeres n. Nice (France). From the
literature still one distant site is known: the park at Pleskov in the Moscow
guberniya (province) (B uc h o 1z, 1902). The lack of herbarium specimens
unables to clarify whether the species was determined correctly.

Hypothetical distribution. Probably the range is as in
the case of H. clausa.

Habitat In upland deciduous forests, under the litter cover.

Distribution in Poland Not discovered.

8.3. Genea hispidula (Berk. et Br.) Tul.

Distribution in Europe (Fig 23). The species is widely
distributed, frequent, and in places even common. The condensation of known
localities is reflecting the intensity of exploration in Denmark, Poland, and also
in the UK., where G. hispidula is annotated from several sites to be probably
one of the most common British species (Hawker, 1954). Besides,
individual localities are known from southern Norway (environs of Oslo and
Eigersund), the Netherlands (Garderen and Baarn), France (env. of Paris), the
tectonic foreland of Alps (env. of Munich) and the Alps themselves (Allgau),
and the Hungarian Highland (Somogy); the Polish locality at Bialowieza is the
most easterly in Europe, but very likely still does not determine the range
border.

Hypothetical distribution C& W Europe and southern
Scandinavia in the deciduous forest zone of temperate climate.
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Fig.23
Genea hispidula

Habitat Under Carpinus betulus, Corylus avellana, Fagus sylvatica,
Betula, Tilia, etc., in deciduous and mixed forests, usually in the humus layer
not deep under the soil surface.

Distribution in Poland (Fig. 24). On the map only the
present state of exploration is shown. In fact it is one of the most frequently
appearing hypogeous fungi in Poland, but difficult to be observed because of its
small size.

Localities in Poland Pojezierze Wielkopol-
skie — DD 02 Kujawy fr. Rogozno, Qrp Sa, 09.79: RO, LOD 20529,
Nizina Poludniowowiclkopolska — DD 79 Sokolow n.
Kozminek, Qrp Fs, 10.78: ME, LOD 20520; — CE 28 Res. Ry$ n. Lututow, Cb
Fs Pa Aa, 10.79 & 09.80: RO & ME, LOD 20530 & 20542; — CE 36 Ustronie
1. Kepno, Tc, 09.80: ME, LOD 20540; — DD 41 fr. Wielenin n. Unicjow, Qrp
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Fig. 24
® Genea hispidula

[® Genea verrucosa
O Genea klotzschii
A Genea lespiaultii

Cb Ps, 10.78: ML, LOD 20525; — DD 75 Lodz Park Ludowy, Qrp Cb Bpp,
10.78: ML & KM, LOD 20524; — DD 82 fr. Wojstawice n. Szadek, Qrp Aa,
1079 & 81: ME & KM, LOD 20533 & 20911; — DE 10 Res. Komasowka n.
Zioczew, Pt, 10. 80: ML & RO, LOD 20541; — DE 34 fr. Wola Wydrzyna n.
Szczercow, Cb, 10.80: ME, LOD 20539, Nizina $laska — BE 39
Wroclaw Redzin, 09.1980; Herb. Schroet. WRSL. W zniesienia Po-
tudniowomazowieckic— DD67(Lr Janinow n. Brzeziny, Fs Cb
Ps, 10.78: ML, LOD 20521-23 & 20527-28; — DD 87 Justynow n. Lodz, Fs
Qrp, 08.80: A. Lawrynowicz, LOD 20906; — DD 96 Res. Molenda, Qrp Cb Pa
Fs Aa, 10.79: ME, LOD 20535-37; — ED 62 Res. Babsk. Qrp, 09.80: KM,
LOD 20538; ED 81 fr. Wiclka Wola FI Spata, Ps Qrp, 08.81: RO, LOD 20546;
— ED 91 fr. Konewka, Qrp UL 10.78 & 09.81: ML & RO, LOD 20526, 20544
&20907. Wyzyna Krakowsko-Czestochowska — DE84
Miréw — Hektary, Qrp, 08.81: ML, LOD 20545; — DE 94 Res. Sokole Gory
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n. Olsztyn, Fs Cb, 09.81: ML, LOD 20552; — DE 95 — Zloty Potok, Fs, 09.82:
MK, LOD 21108. Wyzyna Przedborska — DE 58 Res. Gora
Chetmo, Cb Pt, 08.79: ML, LOD 20532; — DE 68 Res. Dgbowicc n. Maluszyn,
TC, Te Cb Qrp Aps Ps, 08.79: ML, LOD 20531; — DE 86 fr. Knicja n. Swigta
Anna, Qrp Bpp Cb Pa, 10.79: ML, LOD 20534; — DF 08 fr. Gaszcze FI
Szczekociny, Cb, 09.82: ML, LOD 21109. Nizina Polnocnopod-
laska — GC 55 BiNP, Tc, 10.81: ML, LOD 20912

8.4. Genea verrucosa Vitt.

Distribution in Europe (Fig 25). Quite frequent through-
out Europe from Stockholm to Sardinia, but on single stands. In lowlands,
more rarely in low mountain sites in the cool, temperate climate zone. No

Fig. 25
Genea verrucosa
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herbarium data from E Europe; reported by Bucholtz (1902) from the
village Mikhailovskoe n. Moscow. According to K napp (1950) it is the
most frequent hypogeous fungus in Switzerland in beech forests on the lime
subsoil. By H a wk e r (1954) considered as quite frequent in England and
cited from Wiltshire, Shropshire, environs of Bristol, Caernarvonshire, and
Somersetshire. Quoted by Szemere (1965 from three localities in
Hungary, and by Hesse (1894) from Hessen-Nassau, Hannover, environs of
Kassel, and Kirchditmold in Germany.

Hypothetical distribution. Throughout Europe, except
for the northern, steppe, and high mountain arcas. A stenothermal species, also
appearing in the Mediterranean climate.

Habitat Under Quercus, Fagus sylvatica, and Corylus avellana, often
on the lime subsoil, in loams rich in humus.

Distribution in Poland (Fig 24). The herbarium material
gives two localities: Pradolina TorunskoEberswaldzka
— DC 73 Res. Szpetal n. Wioclawek, Cb Fs Fe Qrp Aps, 09.79: RO, LOD
20910. Nizina Slaska — BE 48 Wroclaw — Kozanow, 08.1890:
Herb. Schroet. WRSL.

8.5. Genea sphaerica Tul.

Distribution in Europe (Fig 26). Fairly rare; mainly in C
and W Europe. Herbarium material comes from a few localities nearby Paris
and Munich, individual sites in south-western France (Nérac in Aquitaine),
eastern France (Cote d'Or), Bavaria (environs of Wiirzburg), and western
Bohemia (Cernosin). Southwards from the Alps, it occurs in Tuscany. A few
localities are in England: close to Bristol, Wotton-under-Egge & Dursley, and
in Gloucestershire (H a w k e r 1954). Also reported from Switzerland by
Knapp (1950). A lowland-upland species.

Hypothetical distribution Lowlands and uplands of
C & W Europe, and low mountain sites in S Europe. A stenothermal species
connected with the temperate and submediterranean climatic zone of deci-
duous forests.

Habitat Under Quercus, Fagus sylvatica, and Picea abies. Often on
the lime subsoil, in soil with the litter cover.

Distribution in Poland: Not yet discovered.

8.6. Genea klotzschii Berk. et Br.
Distribution in Europe (Fig 27). Rarely in lowlands and

tectonic forelands of Europe from northern Italy (Florence, Forli & Como) and
southern France (Apt in Provence) to the British Isles (Gloucestershire) and
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Fig. 26
Genea sphaerica

— 1§

Denmark (Zealand). Only nearby Wiirzburg there is a concentration of three
localities, besides its sites are individual and scarce everywhere. The most
casterly localities are in central Poland. Also reported from Hungary (S z e-
mere, 1965) and England: environs of Bristol, Wiltshire, Somersetshire, and
Surrey (Hawker, 1954).

Hypothetical distribution C, W and S Europe, within
borders of warm and wet zone of temperate climate. In lowlands found only
exceptionally in rcgmm of the last glaciation: rare in mountainous areas. A

ang iterranean species.

Habitat Under Quercus, Betula, Fagus sylvatica, and Carpinus betulus:
in loams in the humus layer.

Distribution in Poland (Fig 24). Only twice collected till
now: Nizina Poludniowowielkopolska — DE 10 fr.
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Fig. 27
Genea klotzschi

Pyszkow n. Zloczew, Qrp Cb, 10.80: ML, LOD 20209; — DE 34 fr. Wola

Wydrzyna n. Szczercow, Cb Qrp Bpp, 09.79: RO, LOD 20908,

8.7. Genea lespiaultii Corda

Distribution in Europe (Fig 28). The herbarium material
gives very few localities confined to the upland and tectonic foreland zone in C
and W Europe: environs of Wroclaw, Praque, Munich, Wiirzburg, and the
Vienne department in western France. Also reported by Szemere (1965)
from Hungary.

Hypothetical distribution. Probably the species range
contains all nemoral zone of Europe.
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Fig. 28

® Genea lespiaultii
o Genea pulchra
©Genea vagans
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Distribution in Poland (Fig 24).Known from one locality:
Nizina S$laska — BE 36 Piskorzowice n. Sroda Slaska, 08.1890: Herb,
Schroet. WRSL. Remark: The locality given on a hand-written herbarium label
had probably been erroneously read and cited by Fischer (1897), p. 25:
“Peisterwitz bei Neumarkt (Schlesien) im August (Herb. Schroet.). According to
the personal analysis of the author the locality name reads: “Neumarkt:
Peiskerwitz”, i.c. Sroda Slaska: Piskorzowice (Peisterwitz means Bystrzyca n.
Olawa). Szemere quotes the species from Germany probably on the basis
of Fischers work.

8.8. Genea pulchra Corda

Distribution in Europe (Fig 28). Currently known only
from Praque and Srbsko in Bohemia.
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Distribution in Poland. Not discovered; further explora-
tion needed.

89. Genea vagans Matt.

Distribution in Europe (Fig. 28). Till now known from
northern Italy: Vallombrosa np. Florence and Trent in the Dolomite Mtns.
Reported by Bucholtz (1902) from Mikhailovskoe n. Moscow. The site,
distant and different in its habitat from the others, has not been carted because
of the lack of herbarium material and a possibility to verify the determination.

Habitat Pmbahly connected with the lime subsoil; in the both carted
localities it occurs in mountains consisting of carbonate rocks. Bucholtz
(Le) collected his species under Populus tremula and Betula in riverside arcas.

Distribution in Poland. Not discovered.

8.10. Genabea fragilis Tul; G. spaerospora Matt;
G. cerebriformis (Harkn.) Trappe

Distribution in Europec The genus cannot be carted
because of a very scant herbarium material referring Lo single localities, often
unreliable.

Genabea fragilis — only one locality. Nérac in Aquitaine (south-western
France).

G. sphaerospora — no locality documented by herbarium material; reported
from Italy (Vallombrosa n. Florence) and France (Szemere, 1965)

G. cerebriformis — only one locality: Basle in the northern foreland of the
Swiss Jura.

Distribution in Poland Notd

vered.

9. CHOROLOGY OF STEPHENSIA BOMBYCINA (VITT) TUL.

Distribution in Europe (Fig 29). Rare, but widely distri-
buted throughout W and C Europe. Some localities in the Saar region and
southern England, in environs of Paris, Florence & Leipzig (WeiBenfels), and in
the Hungarian Highland (Szekszard). Schwiirzel (1969) reported his
collecting in 17 sites nearby Basle in Switzerland.

Hypothetical distribution A lowland-upland species of
the nemoral zone of W and C Europe, usually on the carbonate subsoil.

Habitat Collected under various tree and shrub species: Fagus
sylvatica, Carpinus betulus, Abies alba, Picea abies, Corylus avellana & Sambu-
cus nigra, and also between roots of Impatiens noli-tangere. The fruitbodies
usually not deep under the surface, exceptionally at 5 m.
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Fig. 29
Stephensia
bombycina

swoy 5200
0

S Wi

Distribution in Poland Notyet discovered; further explo-
ration needed.

10. CHOROLOGY OF SPECIES OF BALSAMIA

10.1. Balsamia vulgaris Vitt.

Distribution in Europe (Fig 30). Quit often in S, W and
C Europe, but the most of data (exsiceata) comes from the last century.
Numerous localities are in Piedmont and rims of the seaside Alps, single ones
in Aquitaine (Nérac) along the lower Loire river and in the Vienne department,
in the Po valley (Faenza), and besides nearby Basle & Munich, in Moravia
(Zarosin), the Hungarian Highland (Somogy), and the Tatra Mins. Some
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Fig 30
Balsamia vulgaris

further sites are in Hungary (S z e m e r ¢, 1965) and England: in Devonshire,
environs of Bristol, and at Cotswold Hills in Gloucestershire (Ha wker,
1954).

Hypothetical distribution. Southern partof the nemoral
zone and all submediterranean zone of Europe with the preference of $ Europe,
in lowlands and at forest level of mountains.

Habitat Under Pinus, Picea, Populus, Acer, Ulmus & Philadelphus,
and also between roots of Urtica. The fruitbodies formed in soil rich in humus
Jjust under the litter cover.

Distribution in Poland (Fig 31).Known from one locality:
Tatry — DG 59 Mala Laka Dale (Dolina Malej Laki), Pa, 08.11, K. Rouppert,
KRAM 2469.
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10.2. Balsamia platyspora Berk. et Br.

Distribution in Europe (Fig 32). Not too often, but widely
distributed: from the vicinity of Moscow (Mikhailovskoe) to the British Isles
and from Oslo & Stockholm to the south of France (Apt). Numerous localities
are confined to the tectonic foreland of Alps (nearby Munich and in Svabia),
apart from that area they are scattered within C Europe. The most common
species among Balsamia.

Hypothetical distribution All Europe except the extre-
me north and south. The range centre in lowlands, in the deciduous and mixed
forest zone; towards the north the range encroaches also upon low mountain
sites.

Habitat Under Fagus sylvatica, Carpinus betulus, Quercus and Alnus
glutinosa, in places with a scant undergrowth. Not deep under the soil surface
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o2 It

Balsamia platyspora

which is, in general, bald, without the litter cover. Often together with
Hymenogaster.

Distribution in Poland (Fig 31). Currently known from
two localities: Wzniesienia Poludniowomazowieckie
— ED 54 fr. Skuly Wschéd, Cb Ag, 09.81: RO, LOD 20928-29. W yzyna
KrakowskoCzgstochowska — DE 84 Res. Zielona Gora, Cb,
08.81: ML, LOD 20930.

103. Balsamia fragiformis Tul.

Distribution in Europe (Fig 33). Rarely in C and W
Europe. Some localitics arc in the Saar region, England (H a w k e r, 1954),
and Moravia (Zarosice); individual ones in France (environs of Paris and
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Fig. 33
Balsamia
fragiformis

Camille in the Indre et Loire department) and The Netherlands (Wilp in the
Gelderland province).

Hypothetical distribution. All nemoral zone of Europe,
in lowlands and low mountain sites.

Distribution in Poland Notyetdiscovered: further explo-
ration needed.

11, CHOROLOGY OF BARSSIA OREGONENSIS GILK.

Distribution in Europe Unknown in Europe until its
discovery in the Tatra Mtns (Lawrynowicz Skirgiello, 1984).

Habitat: Under Picea abies, at ca 950 m alt, on the lime subsoil in
loam with pH 6-6.5, much soaked in trickling water, in a well insolated site
exposed towards the east
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N
Fig. 34

@ Barssia oregonensis
® Hydnobolites cerebriformis

Distribution in Poland (Fig 34). Tatry — DG 59 Olezy-
ska Dale (Dolina O.), Pa, 08.81 and 82: K. and T. Salata, BS. As and ME. LOD
20612 and 21133,

12. CHOROLOGY OF SPECIES OF PACHYPHLOEUS

12.1. Pachyphloeus melanoxanthus Tul.

Distribution in Europe (Fig 33). Rather rare in C and N
Furope. a bigger condensation of localities in England (H a w k ¢ r. 1954), in
central and south-western Poland, in the south of Bavaria (close to Munich
& Miihldorf), and southern Sweden (Smiland); cf. K e rs (1981). Individual
localities appear in France (Meudon n. Paris and Gien on the Loire; collections
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Fig. 35
Pachyphloeus
melanoxanthus

Brno), Hungary (Somogy). and Norway (Bodg), the latter being the most
northern site, at 67°N, beyond the arctic circle.

ypothetical distribution. AllEurope, within borders of
temperate maritime transition climate. Almost absent from dry regions. No
data exists for areas southwards from the Alps.

Habitat Indeciduous forests, under Carpinus betulus, Fagus sylvatic
and Quercus, in exposed places with a scant undergrowth. Not deeply in soil;
sometimes the top of a fruitbody may stick out of its surface.

Distribution in Poland (Fig. 31). The most common
species of Pachyphlocus, currently known from seven localities: P o jezie-
rze Wielkopolskic — DD 02 Rogozno, Qrp Sa, 09.79: RO, LOD
20933 Nizina $laska — BE 48 Wroclaw Pilczyce, 07.1880: Herb.
Schroet. WRSL. Wzniesienia Poludniowomazowie-
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ckie — ED 74 Res. Trebaczew, Cb PaQ, 08.70: ML, LOD 20934; — ED 91
Res. Konewka n. Spala, Cb Qrp PaQ, 09.81: RO, LOD 20932. Przedgo-
rze Sudeckie — BE 89 Gorzec n. Strzelin, 07.1890: Herb. Schroet.
WRSL. Wyzyna Krakowsko-Czg¢stochowska — DE 84
Mirow — Hektary, Qrp, 08.81: ML, LOD 20936. Wyzyna Przed-
borska — EE 22 Res. Bialaczow n. Opoczno, Cb, 08.82: ML, LOD 20935.

12.2. Pachyphloeus citrinus Berk. et Br.

Distribution in Poland (Fig 36). Inlowlands of C and W
Europe, fairly rare. Some condensation of localities is observed in England
(Hawker, 1954), FRG (nearby Munich and in Svabia), southern Sweden
(Smaland and Vistergotland) — cf. Kers (1981), and in Hungary (the
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Fig. 36
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Carpathian Basin). Single exsiccata come from Denmark, southern Poland,
and France.

Hypothetical distribution. Thenemoral zone of Europe,
in temperate maritime and transition climate. A lowland-upland species.

Habitat Indeciduous forests, under Quercus, Fagus sylvatica, Carpi-
nus betulus, Corylus avellana, Salix, and Crategus: under abundant litter cover.

Distribution in Poland (Fig 31). Currently known from
one locality: Wyzyna KrakowskoCzestochowska— DE
95 Res. Sokole Gory n. Olsztyn. Fs, 09.8]: ML, LOD 20931.

123, Pachyphloeus conglomeratus Vitt.
Distribution in Europe (Fig. 37). Rather rarely in W Europe
from southern Sweden (Smaland) — . Kers (1981), Denmark, and

&

Fig. 37
Pachyphloeus
conglomeratus
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England (H a w k e r, 1954) to the south of France (Landes) and northern
Italy (Lucca). Individual localities in the Bohemian and German Highlands;
more exsiccata originate from the tectonic foreland of Alps (Svabia and
Bavaria) and from the Carpathian Basin.

Hypothetical distribution: The nemoral and submedi-
terrancan zones of Europe, within borders of temperate warm and maritime
climate.

Habitat Indeciduous forests, under Carpinus betulus, Fagus sylvatica,
and Quercus, in compact soils with no undergrowth, not deep under the
surface.

Distribution in Poland Not yet discovered.

13, CHOROLOGY OF SPECIES OF TUBER
1. Tuber aestivum Vitt.

Distribution in Europe (Fig 38). According to herbarium
material, the species is frequently found in areas round the Alps. Numerous
localities are in northern Italy (Piedmont & Tuscany), in Bavaria and the
Rhine countries, in Bohemia, Moravia, the Lower Austria, and the Hungarian

Highland. In the south it grows only in the mountains (Avellino n. Naple:
southern Appenine Mtns — “sylvis Sommii”, and the Crimean Mtns). In the
west and north it occurs only in lowlands: in England (among others in
Herefordshire) and in all France. In the German Highlands it approaches
Bernburg, far to the east it is reported from Rovno (Ukraine). The species is
widely known from the literature, but since the range of that taxon is not
uniquely interpreted, the analysis of its distribution had to be restricted to the
examined exsi Several ones, cited by Ha wker (1954) from Glouce-
stershire, Somersetshire, environs of Bristol, Caernarvonshire, and Sussex in
England are not marked on the map as that author included into them those
belonging to T. mesentericum.

Hypothetical distribution Inlowlands and uplands of
Europe, in the temperate warm and maritime climate, and submediterranean
climate zones. Almost aut of regions with crystalline rock subsoils and glacial
drifts (the localities shown on the map end at the borderline of the pleistocene
glaciation range).

Habitat Under Quercus, Fagus sylvatica, Fraxinus, Corylus avellana,
and many other species of deciduous trees and shrubs. In the Lower Austria
(the vicinity of Wiener Neustadt) occurring in pure stand pine forests (Pinus
nigra var. austriaca), but, as everywhere, on the lime subsoil

Distribution in Poland There are numerous reports on
ities in Poland, mostly dating back to the last century, but no one has been

loc:
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Fig. 38 [/

Tuber aestivum

confirmed when analysing the herbarium material. Not yet discovered.
Exploration has to be focused on limy areas, chiefly in the Wyzyna Kra-
kowsko-Czestochowska (Krakéw-Czgstochowa Upland).

13.2. Tuber mesentericum Vitt.

Distribution in Europe (Fig39). More rare than T. aesti-
vum everywhere, but similarly distributed: in C Europe without lowland
regions in its northern part, W Europe, and the Appenine Peninsula. In the
north approaching England (Wiltshire), Thuringia (Sondershausen), and sou-
thern Poland (environs of Czgstochowa). No data exist from E Europe. In the
literature often treated together with T. aestivum.
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Fig. 39
Tuber mesentericum

B o

Hypothetical distribution The temperate warm and
transition maritime climate, and Mediterrancan climate zones of Europe.

Habitat Under Quercus, Carpinus betulus, Fagus sylvatica, Betula, and
Corylus avellana on the lime subsoil. In exposed places with no litter cover and
a very scant undergrowth, in soils with pH 7.5-8.

Distribution in Poland (Fig. 40). Cited by Hesse
(1894) and Lubelska (1953), after German references, from the lower
Vistula valley, but the lack of herbarium material refrains from marking that
site on the map. Besides known from one locality: Wyzyna Kra-
kowsko-Czg¢stochowska — DE 84 Res. Ziclona Gora, Cb, 08.81:
ML & RO, LOD 20927.
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13.3. Tuber brumale Vitt.

Distribution in Europe (Fig 4l). In the light of herbarium
material, the species is fairly frequent in W and S Europe, particularly in
France and Italy. Known from numerous localities in Piedmont and Lombur-
dy, both in the Plain of the Po and in the tectonic forclands of the Alps and
Appenines. In the middle part of the Appenine Peninsula (Caserta & Norcia)
and in the Iberian Peninsula (Centellas n. Barcelona) occurring (in comparison
with the other regions) in higher mountain sites. In the north approaching
52°N (Somersetshire in England, Dillenburg and Sondershausen in Germany).
in the east reaching as far as Budapest (Szentgal and Buda). Collected by
Hawker (1954) at Stocke Bishop and nearby Bristol, and cited by her from
Wiltshire, Somersetshire, and Dorsetshire.

Hypothetical distribution S and W Europe, in the
temperate warm and maritime climate, and Mediterranean climate zones. In S
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Fig 41
Tuber brumale

TS

Europe in uplands and low mountain sites, in the west and south in lowlands
only. Not entering the region affected by glaciation and covered with glaciation
drifts.

Habitat Under Quercus, Fagus sylvatica, Tilia, and other deciduous
trees, in fertile soils containing the calcium carbonate, of a cloddy structure
facilitating the access of air and water to their more distant layers. The
fruitbodies found at the depth 20-40 cm.

Distribution in Poland. Not discovered.

13.4. Tuber melanosporum Vitt.

Distribution in Europe (Fig 42). An abundant herbarium
material comes from many localities in S and W Europe, chiefly from western
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Fig. 42
Tuber melanosporum

and southern France and northern Italy. Because of its agricultural importan-
ce, in many areas introduced to cultivation, which caused no expansion of its
range. All known localities are situated between 40°N and 48°N, but rarely to
the north from the Alps. In France the main region of its appearance lies
between the Alps and the Massif Central complex and further west; also several
times found nearby Paris. In the Iberian Peninsula occurring close to
Guadalajara and in south-eastern Spain, at Centellas n. Barcelona. In the
Appenine Peninsula mainly gathered in the Plain of the Po, in the tectonic
forelands of the Alps, and in the S Appenine Mtns (Lombardy, Piedmont, and
Liguria); till now the site at Caserta n. Naples is the most southerly in Europe.

Hypothetical distribution When comparing with all
other species of hypogeous fungi, the natural range of this truffle is probably
the nearest to that obtained by listing and showing on the map all the
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information about its appearance. The range contains all W and S Europe
between 40°N and 48°N, with exception of the Alps, mountains consisting of
crystaline massifs, and regions with sandy soils. Confined to the range of
Quercus pubescens.

Habitat Under the S-European oak species, as Quercus ilex,
Q. pubescens, Q. faginea, Q. coccifera as well as Q. robur and Q. peiraea. on the
lime subsoil. where that truffle grows are without vegetation and are
called “scorched™. The soil is of a cloddy structure securing the access of air and
water to its more nt layers. The fruitbodies are formed at the depth
20-40 cm, at some distance from the tree trunks, usually corresponding their
crown outlines, n the places where rain water flows down from leaves into
the soil and where the daily darkness changes are maximized.

Distribution in Poland Not discovered.

Fig. 43
‘@ Tuber macrosporum
o Tuber ferrugineum
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135, Tuber macrosporum Vitt.

Distribution in Europe (Fig 43). Rare. The herbarium
material comes from three localities only: in Somersetshire (England). at
Rastadt on the Rhine and Castigliano n. Parma (Italy). In addition, the Kew
herbarium (K) contains a specimen from Ukraine within no locality indicated.
The species is somewhat more widely known from the literature. It is quoted by
Hawker (1954) from the vicinities of Bristol and Elmhurst, and from
Sussex. The specimen cited from Somersetshire is deposited in the Helsinki
herbarium (H). Some localities are reported by Hesse (1894) from
Germany and by Szemere (1965) from Hungary.

Hypothetical distribution. Probably all Europe within
the temperate warm climatic zone, continental and maritime as well.

Fig. 44
Tuber excavatum
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Habitat Under Quercus, Populus, Salix, and Castanea, in the humus
layer, not deep under the soil surface.
Distribution in Poland Not yet discovered.

13.6. Tuber excavatum Vitt.

Distribution in Europe (Fig 44). Common in W and C
Europe, most of all on both sides of the Rhine, in rims of the Alps, and in the
Carpathian Basin. In the north gathered in the Ostergitland county of Sweden,
on the North Sea-coast (Emden in the FRG), and in southern England. In the
south found in the C Appenine Mtns (Fiesole in Abruzzi). Further localities
exist in lowlands of France and Belgium, in Moravia, Bohemia, and the Lower
Austria. Stated by Ha wker (1954) to be fairly common in England and
quoted from several localitie: well as stated by Szemere (1965) to be
frequent in the Carpathian Basin and cited from a number of sites there.

Hypothetical distribution. AllEurope, within borders of
the temperate and submediterranean climatic zones, more often in its warm
strip than in the cool or transition ones. Always on the lime subsoil.

Habitat Under Quercus, Fagus sylvatica, Carpinus betulus, Corylus
avellana, and also Pinus nigra, on subsoils rich in the calcium carbonate. The
fruitbodics just under the soil surface when found or, in part epigeically, as a
rule in threes, dozens or so, side by side, often together with Tuber aestivum.

Distribution in Poland Not yetdiscovered: further explo-
ration in limy arcas needed

13.7. Tuber rufum Pico

Distribution in Europe (Fig 45). Occurring frequently,
here and there commonly. in a big part of Europe. Numerous localities known
from southern Norway, central Sweden (environs of Stockholm, Uppland,
Viistmanland, and Golland) Denmark, central Poland, Bavaria, the arcas
along the Saar and Lower Rhéne Rivers, nearby Paris, and in Piedmont.
Further many localities exist in England (Audley and Salisbury), western and
south-western France (Civray in the Vienne department and Nérac in
Aquitaine), in the C-Furopean Lowland (among others environs of Rotterdam
& Hamburg, and the Bory Tucholskic — Tuchola Coniferous Forests in
northern Poland), in Bohemia and Hung: The extreme site in the south
appears at Ascoli in the C Appenine Mtns. No data exist as far as E Europe is
concerned. The species is often quoted in the literature. Stated to be pretty
common and known from numerous sites in England, Hungary and Germany
by Hawker (1954), Szemere (1965) and Hesse (1894), respectively.
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Hypothetical distribution Throughout Europe in re-
gions with a temperate or submediterranean climate. In lowlands and uplands;
in mountains only in the southern part of its range.

Habitat Under Quercus, Tilia, Corylus avellana, Fagus sylvatica, and
other species of deciduous trees: more rarely under the coniferous trees, as
Larix. In the humus layer of light soils, often together with Hymenogaster tener
and many other species of hypogeous fungi. Prefers places with bare soil, at
roads and footpaths with removed litter cover, in woods and in habitad areas
as well.

Distribution in Poland (Fig 40). Currently known from
five localities: Pojezierze Poludniowopomorskie — CB
55 Bory Tucholskie Zukowo, Ldp Qrp, 08.74: ML, LOD 20898. Pojezie-
rze Wiclkopolskie — DD 00 Kromszewice n. Chodecz, Aps TC,
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07.82: RO, LOD 20926, Nizina Poludniowowiclkopol-
ska — CE 36 Ustronic n. Kepno, Po Tc. 09.80: ME, LOD 20896.
Wzniesienia Poludniowomazowicckie— DD86Lodz
Matejki Str., Tc, 10.82: KM, LOD 20894-95; — ED 54 Skuly Wschod, Cb Ag,
09.81: RO, LOD 20897.

13.8. Tuber nitidum Vitt.

Distribution in Europe (Fig 46). Rather rarely in C and S
Europe, in localities scattered round the Alps (Piedmont, Apt, Basle, Feldkirch,
and environs of Munich), in the W Carpathian Mtns (Prencov in Slovakia),
Bohemia (Karlstejn), and the Lower Silesia (vicinity of Wroclaw). The
Berkeley's specimen, dated 1843, comes from England (without indicated
locality), and the M a ttirolo’s specimen from Sardinia. The species has
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been quoted quite often in the literature: Bucholtz (1902) cited it from
Ihe village Mikhailovskoe n. Moscow, and Ha w k ¢ r (1954) from Bristol,

Wiltshire, and in England. Some authors, like
L ange (1956)and De Vries (1971) treated the species as a synonym
of T rufum.

Hypothetical distribution All Europe, within borders of
the temperate warm and submediterrancan climate. with the preference of
mountainous forest layers.

Habitat Under Quercus, Fagus sylvatica, Fraxinus excelsior, Pinus,
and other deciduous and coniferous tree species.

Distribution in Poland. (Fig 40). Currently known from
one locality: Nizina Slaska BE 39 Wroclaw — Redzin, Herb.
Schroet. WRSL & Herb. Sydow S.

139. Tuber ferrugineum Vitt.

Distribution in Europe (Fig 43). The species meagrely
represented by herbarium material: it seems to be rare, but was found in the
same surrounding many times in various places a good many years (S z ¢ m e-
re. 1965). There are its abundant collections from the Komitat Somogy in the
Hungarian Highland, from Piedmont, and from a distant Mikhailovskoe n.
Moscow. Left out from many papers because of its susceptibility of various
taxonomical interpretations (Lawrynowicz 1988).

Hypothetical distribution. Probably in all Europe, in
the temperate and submediterranean climatic zones with an inclination to
areas of continental rather than maritime climate.

Habitat Under Quercus, Carpinus betulus, Fraxinus excelsior, Alnus,
Populus, and Ulmus, sometimes in wet places: collected by Szemere
(1965) nearby fish ponds.

Distribution in Poland: Not yet discovered.

13.10. Tuber fulgens Quél.

Distribution in Europe (Fig 47). The herbarium material
originates only from C Europe, where the species is rather rare. Found nearby
the upper Rhine and Danube (Basle, Olten, Nenzlingen, the Vosges Mtns, and
Planegg). in Belgium (Namur), Bohemia (vicinity of Prague & Zadni Kopani-
na), and in Hungary (Szekszard). By some authors considered as identical with
T excavatum or as its variety (Lawrynowicz 1988).

ypothetical distribution The nemoral zone of Europe
with a temperate warm or transition climate.
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Fig. 47
Tuber fulgens

Habitat Under Quercus, Fagus sylvatica, Crategus, and other trees
and shrubs on subsoils rich in the calcium carbonate.
Distribution in Poland Not discovered.

13.11. Tuber dryophitum Tul.

Distribution in Europe (Fig 48). Not too often in C, W
and N Europe. In groups of a few localities in Bavaria and the tectonic foreland
of the Alps (environs of Munich, Miihldorf. Mindelheim, and Hirchleim). in
Allgau and Vorarlberg, in the Lower Silesia, on the North Sea-coast (The
Hague, Rotterdam & Renesse), and in the Hungarian Highland (Somogy).
Besides found in the Paris Basin (Gien on the Loire and Meudon n. Paris, from
where the first description dates), German Highlands (Eimersdorf on the Saar,
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Fig. 48
Tuber dryophilum

Wiirzburg, Briickenau & Treuen), and Slovakia (Prencov). In the north
occurring in southern Norway and Finland. Stated by Hawker (1954) to be
fairly common in England and quoted from a number of sites there (nearby
Bristol, Gloucestershire, Oxfordshire, and Wiltshire). In the mycological
literature the taxonomical interpretation of this species is not unique (cf.
Lawrynowicz 1988).

Hypothetical distribution. Probably throughout Euro-
pe, within borders of the temperate climate, from seaside lowlands to forest
layers of the Alps and Carpathians.

Habitat Under various species, of trees and shrubs, chiefly in forests
and woods, but also out of those habitats. Twice (in Finland and Bavaria)
found in potato fields.

Distribution in Poland (Fig 49). Until now found in
south-western Poland.
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Fig. 49 R
O Tuber dryophilum pis:
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Localities in
CE 36 Ustronic n. Kepno, Qrp Po, 08.90: ML, LOD 20880-81. Nizina Slaska
— BE 36 Piskorzowice n. Sroda Slaska, 07.1893: Herb. Schroet. WRSL; BE 38
Wroclaw Osobowice, 08.1892: Herb. Schroet. WRSL & Herb, Sydow S; — BE
39 Wrockaw — Redzin, 09.1981: Herb. Schroet. WRSL; — BE 68 Pasterzyce n.
Wroclaw, 11.1892: Herb. Schroet. WRSL. Przedgorze Sudeckie — BE 67 env.
of Sobétka n. Wroclaw, 10.1895: Herb. Schroet. WRSL. Pogérze Zachodniosu-
deckic — AE 46 env. of Lubari Slaski, 09.1889: Herb. Schroet. WRSL.

13.12. Tuber puberulum Berk. et Br.

Distribution in Europe (Fig 50). Distributed widely, but
not homogeneously, from western England to central Russia (Mikhailovskoe n.
Moscow) and from the Baltic Sca-coasts (Denmark and Latvia — Kemeri n.
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Fig. 50
Tuber puberulum

Riga) to the Rhodope Mtns (Zdravec n. Plovdiv). Big concentrations of
localities exist in the western part of the Carpathian Basin, in central Poland,
Bavaria, Franconia, Hessen, and Saarland. Individual localities are found in
Belgium (environs of Antwerp), on the upper Rhine (env. of Basle and
Schwenningen on the Neckar), in Bohemia (Zadni Kopanina) and Moravia
(Zarosice), on the Danube (env. of Vienna), and in the Puszcza Bialowieska
(Bialowieza Primaeval Forest). According to H a w k e r (1954) it is the most
common species of hypogeous fungi in England, widely distributed in the
south; during her four-years exploration she has found it more than 100 times.
Also Szemere (1965) states it to be one of the most frequent hypogeous
Ascomycetes in Hungary and ranks it with some species of Elaphomyces.

Hypothetical distribution All Europe in the nemoral
zone of temperate climate; a lowland-upland specics which scems to avoid a
warm climate.
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@ Tuber maculatum

Habitat Under different species of trees and shrubs, in deciduous and
mixed forests and woods as well as in grassy places and low peatbogs. The
fruitbodies formed in fertile soils just under the litter cover or even in its deeper
layers.

Distribution in Poland (Fig. 51). The most frequent
species of T uber, probably throughout the whole country in suitable habitats.
The condensation of currently known localities seems rather to express the
intensity of exploration than to show the real situation.

Localities in Poland, Pojezierze Wielkopolskie— DDO00
Res. Kaweczynskie Brzeki n. Lubotyn, Cb TC, 10.78: ME, LOD 20885; — DD
02 Kujawy £r. Rogozno, Qrp, 09.79: RO, LOD 20564, Nizina Polu-
dniowowielkopolska— CD 48 Pigtno n. Turek, Tc Fe Ap, 10.78:
ML, LOD 20565; — DD 60 fr. Stefanowo n. Dobra, Pt Qrp Pa, 10.78: RO,
LOD 20553; — DE 34 f.r. Wola Wydrzyna n. Szczercow, Cb Bpp Aa, 09.79 and
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1080: RO, ML and AS, LOD 20556 and 20562-63. Wzniesienia
Poludniowomazowieckie DD 67 fr. Janinow n. Brzeziny, Fs,
11.73: E. Najimanowicz, LOD 20884. WyZzyna Woznicko-Wie
lunska — DE 62 Miedzno n. Klobuck, Qrp Ps, 04.79: ML, LOD 20555,
Wyzyna KrakowskoCzestochowska — DE 74 Jaskrow,
Qrp Fs Bpp, 10.79: ML, LOD 20557-59; — DE 84 Res. Zielona Gora, Cb,
09.82: W. Maliriski, LOD 21115; — DE 95 Res. Sokole Géry n. Olsztyn, Fs Cb,
09.81: ML, LOD 20566; — DF 17 Sierbowice — Pradla, Fs, 09.82: ML, LOD
20886; — DF 26 Rodaki n. Ogrodzienicc 440 m alt, Fs, 05.80: ML, LOD
~ DF 57 Res. Dolina Raclawki, Fs, 08.73: WW, KRAM 15750,
Wyzyna Przedborska — DE 86Lr. Knicja n. Swigta Anna, Qrp

Cb TC, 1078 & 79: RO & ML: LOD 20554 & 20560. Nizina
Péinocnopodlaska — GC 55 BiNP, Ag, 09.66: M. Babos, BP
16895

13.13. Tuber borchii Vitt.

Distribution in Europe (Fig 52). The range is quite long in
the NS dircction: from southern Finland (Espoo n. Helsinki) to Sardinia
(Caltagirone). Numerous localities exist in northern Italy (Piedmont and
Lombardy), the Azure Coast (nearby Nice and Hyéres), the tectonic foreland of
the Alps (especially close to Munich), the Hungarian Highland (Somogy,
Baranya, and Nograd), the Lower Silesia, and the Sudetic Plateau. Besides
occuring in Denmark (Arhus), Mecklenburg (Waren), Bohemia (Karlstejn),
Moravia (Zarosice), on the middle Rhine (Simmerberg and Altbach), and in the
Appenine Peninsula (vicinity of Pisa and of Fiesole in Abruzzi). Further
exsiceata, from some localities in England, are reported by Hawker
(1954); they came from environs of Bristol, Gloucestershire, Perthshire,
Devonshire, and Somersctshire.

Hypothetical distribution. AllEurope, within borders of
the temperate climatic zone (in lowlands and plateaux) as well as of the
subtropical one (in lowlands and mountains).

Habitat Under Quercus, Carpinus betulus, Tilia, and other deciduous
tree species, in loams rich in the calcium carbonate. Also found in cultivated
areas, e.g. in a rose plantation (in Finland). The fruitbodies formed in the
humus layer, just under the soil surface.

Distribution in Poland (Fig 49). Currently known from
four localities: Nizina Slaska — BE36 Piskorzowice n. Sroda Slaska,
08.1890: Herb. Schroet. WRSL; — BE 48 Wroclaw Pilczyce, 07,1890: Herb.
Schroet. WRSL. Sudety Srodkowe — BF 06 Srebrna Géra n.
Zabkowice Slskie, 1024: M 1140. WyZyna Przedborska — DE
68 Res. Debowiee n. Maluszyn, TC Cb Te, 08.70: ML, LOD 20879.
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Fig. 52
Tuber borchii

13.14. Tuber rapacdorum Tul.

Distribution in Europe (Fig 53). Fairly often in C Europe:
southern Germany (Bavaria, Saarland, Hessen, Franconia, and Svabia), the
Hungarian Highland (Somogy, Szekszard, and Veszprem), the Great Hunga-
rian Plain (Szeged and Kiskunfélegyhaza), Denmark, and Poland. Rarely in
France (nearby Paris, from where it had been described for the first time, and in
the Jura), Switzerland (Basle), Austria (Vienna), and southwards from the Alps
(only Cavelonte in the Southern Tirol). There 50 a specimen from Ukraine
with no locality indicated (Herb. Berkeley, K). Finally, some exsiccata from
England are quoted by Hawker (1954): Bristol, Gloucestershire, and
Somersetshire.

Hypothetical distribution A lowland species whose
range probably contains all Europe in the forest and steppe zones of temperate
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Tuber rapaeodorum

warm and transition climate. In the southern part of its range it can occur at
the forest level of mountains.

Habitat Under Larix, Pinus, Tilia, Quercus, Carpinus, Betula, Corylus,
and other species of trees and shrubs, inside and outside forests and woods. In
general it occurs in the humus layer, just under the soil surface. In Poland a
locality is known (Stoczek Wegrowski) which is situated in a cultivated
decorative garden-plot attached to a homestead.

Distribution in Poland (Fig 49). Till now known from
three localities: Nizina Poludniowowielkopolska— DD
31 env. of Dabie, Cb Ps Bpp, 10.78: ML, LOD 20893. Nizina Slaska
— BE 48 Wroclaw Pilczyce, 05.1873: Herb. Schroet. WRSL. Nizina
Srodkowomazowiccka— FC82Stoczek Wegrowski, Ca, 09.77 &
10.79: M. Korycka, AS, ML & R. Pachlewski, LOD 20887-92.
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13.15. Tuber maculatum Vitt

Distribution in Europe (Fig. 54). Quite often throughout
Europe between 45°N and 60°N. Numerous localities are in central and
southern Sweden (Uppland, environs of Stockholm, Nirke, Skdne, and
Smiland), the whole Denmark, the tectonic foreland of Alps, the German
Highlands (env. of Munich & Kirchheim, and Saarland), Tirol (Feldkirch in
Vorarlberg and Berchtesgaden), the Austrian Calcium Alps (Wiener Neustady),
and along the southern slopes of the Alps (Piedmont, Ticino, Trent, Milan, and
Cavalese in the Dolomite Mtns). In the north gathered nearby Oslo (Ostfold
and Skien in the Telemark country), Givle on the Gulf of Bothnia, Toijala in
Finland, and close to Leningrad. The most distant sites in the south are in
Tarascon on the Rhone and in env. of Antibes. Many single localities exist in
England (Somersetshire), northern France (Somme in the Vosges Mins),

Fig. 54
Tuber maculatum
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Switzerland (Porrentruy in the Jura), The Netherlands (Rotterdam, Tilburg,
Renesse, and Gelderland), Belgium (Li¢ge), Mecklenburg (the Darss Peninsula),

southern Poland, and in the East-Europ Lowland (Mikl n.
Moscow — the easternmost site). Several localities are cited by Hawker
(1954) from England (G! i i ire, Devon-

shire, Sussex, Suffolk et Perthshire) and some by Szemere (1965) from the
Carpathian Basin.

Hypothetical distribution The nemoral and boreal
zones of temperate climate of Europe. In the southern part of the range (Alps)
occurring rather in mountainous forest layers.

Habitat Under Quercus, Betula, Fagus sylvatica, and Tilia, in mixed
forests, often with Pinus, in soil rich in humus, not deep under the surface.

Distribution in Poland (Fig 51). Currently known from
two localities: Wyzyna KrakowskoCzg¢stochowska —

Fig. 55
@ Tuber foetidum

o Tuber murinum
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DF 18 Wola Libertowska n. Wolbrom, Qrp Fs Bpp, 09.82: ML, LOD 20883.
Wyzyna Przedborska — DE 68 Res. Debowice n. Maluszyn, Qrp
Cb Te, 08.79: ME, LOD 20882.

13.16. Tuber foetidum Vitt.

Distribution in Europe (Fig 55). Rare and scattered
throughout a vast area in the NS direction: from Kaivulahti on the Gulf of
Bothnia and Stockholm, through the Danish islands Zealand and Fyn, to
Munich, Piedmont, and Milan. Cited by H a w k e r from Somersetshire and
Gloucestershire.

Hypothetical distribution Lowland Furope in the tem-
perate maritime climatic zone and subalpine forests.

Fig. 56
® Tuber scruposum
o Tuber exiguum
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Habitat Under several deciduous tree species and often under L arix
on the lime subsoil.
Distribution in Poland Not yet discovered.

13.17. Tuber de baryanum Hesse; T. murinum Hesse; T scruposum Hesse:
T exiguum Hesse

All four species are very poorly represented by herbarium material. They
are included here since they were described from C-European areas not too
distant from Poland, from habitats analogous to those existing in our country.
Some authors resist accepting them as separate species (G ross, 1975,
1975b). It seems that a definitive standpoint in this question will be possible
only after further exploration and investigation of more complete collections.

Fig. 57
Tuber magnatum
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Tuber de baryanum — a few exsiccata (Herb. M) from Bavaria, after
revision by J. M. Trappe and then by the author, have been classified as
T. dryophilum.

T, murinum (Fig. 55) — very rare in the light of the existing collections:
found twice in Munich — in 1925 (Engl. Garten) and 1941 (Hirschau);
probably occurring in all Furope, within borders of the temperate climate, but
very rarely.
seruposum (Fig. 56) — very rare: Denmark (Ryget Valrose in Zealand)
and Bohemia (Karlstejn southwards from Praguc); probably occurring
throughout lowland Furope in its nemoral zone.

T exiguum (Fig. 56) — very rare: only two localities in northern rims of the
Alps (Basle and Munich); possibly a mountain species confined to C Europe
including the Alps.

13.18. Tuber magnatum Pico

Distribution in Europe (Fig 57). Frequent in northern
Italy in the Plain of the Po and the adjacent hills of Picdmont and Lombardy
(Castigliole, Cereseto, Milan, Parma, Faenza, and Faventiano). Occurring also
in southern France, in Tarascon on the lower Rhone.

Hypothetical distribution. Probably all S Europe, wi-
thin borders of the Mediterranean zone, in suitable soils, out of mountains.

Habitat Under Populus, Salix, and Quercus; in loams, often wet, close
1o streams.

Distribution in Poland: Not discovered.

14. CHOROLOGY OF FISCHERUIA AND PARADOX A

4.1. Fischerula macrospora Matt.

Described by M a ttirolo (1935) from Vallombrosa in Tuscany. Cited
also by Trappe (1975) from Sora in Campania. Until now not found
outside central and northern Italy.

14.2. Paradoxa monospora Matt.

vered and described by M attirolo (1935)from the mountains
nearby the bank of Lago di Como in northern Italy, under Fagus and Castanea
— the only locality currently known.

15. CHOROLOGY OF HYDNOBOLITES CEREBRIFORMIS TUL.

Distribution in Europe (Fig 58). The species is quite
frequently found in C and W Europe. Many localities exist in the German
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Fig. 58
Hydnobolites
cerebriformis

Highlands and tectonic foreland of the Alps (vicinity of Munich, Saarland,
Upper Franconia, Rhon & Svabia), and south-western Poland. Moreover it
occurs in western England (Bristol and Gloucestershire), nearby Brussels and
Paris, as well as in Jutland and Hungary (Somogy); also on the northern side of
the Alps (Feldkirch). The southernmost locality is at Nérac in the Aquitaine
Basin. Further sites in England are given by Ha w k e r (1954): in Somerset-
shire, Dorsetshire, and Berkshire. Several localities in the Carpathian Basin are
published by Szemere (1965).

Hypothetical distribution. InEurope within borders of
the temperate climate: the nemoral zone with the preference of a maritime
climate; in lowlands, more rarely in mountainous forest layers of C Europe.

itat. Under various tree species in deciduous and mixed tree
stands; most often under Quercus, Fagus sylvatica, Carpinus betulus, and Pinus
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syluestris: in loams just under the soil surface or, in part epigeically, among the
litter cover and on remnants of timber mouldering away.

Distribution in Poland (Fig 34). Till now known from
eleven localities in south-western Poland, but probably occurring in the whole
country.

Localities in Poland. Nizina S$laska — BE 36 Brzezinka Sredzka,
07.1892: Herb. Schroet. WRSL; — BE 38 Wroclaw Osobowice, 08.1890: Herb.
Schroet. WRSL; — BE 48 Wroclaw Pilczyce, 10.1888: Herb. Schroet. WRSL;
— Wroclaw — Kozandw, 01.1888 & 08.1890: Herb. Schroct WRSL. Prze d-
gorze Sudeckie — BE 89 Gorzec n. Strzelin, 08.1891: Herb. Schroet.
WRSL. Wyzyna Woznicko-Wiclunska — DE 62 Miedzno n.
Kiobuck, Qrp Ps, 09.79: ML, LOD 20547 & 20916. Wyzyna Kra-
kowskoCzestochowska — DE 84 Mirow — Hektary, Pt Qrp,
08.81: ML & RO, LOD 20549-50, — Res. Zielona Gora, Cb, 08.81: ML, LOD
20548; — DE 95 Res. Sokole Gory n. Olsztyn, Fs, 09.81: ML, LOD 20551; —
DF 17 Sierbowice — Pradta, Ps, 09.82: RO & ML, LOD 20915. Wyzyna
Przedborska — DF 08 Gaszcze n. Szezekociny. Qrp, 09.82: ML &
W. Malinski, LOD 21114,

16. CHOROLOGY OF SPECIES OF CHOIROMYC

6.1. Choiromyces meandriformis Vitt.

Distribution in Europe (Fig 59). Widely distributed in all
Europe between 40°N and 60°N, but not cqually frequent everywhere. The
most abundant material comes from numerous localities in Central Europe
and central-castern Sweden. Frequent in the Alpine, Sudetic and W-Carpa-
thian Plateau, in England, along the slopes of the Cantabrian Mtns in Spain
(the Vizeaya and Guipuzcoa prov.) as well in the upland and highland zone of
C uth occurring in the Ligurian Alps, along the slopes of the
Wllosh.x Mt n. Sofia, in the Crimean Highland close to Simferopol, and in the
Little Caucasus (Bakuriani in Georgia). The localities nearby Moscow and
Ivanovo — Voznesensk are the most \lcrly in Europe. Individual sites exist in
France and Denmark; in the Central-European Lowland only close to Wismar
and Berlin Spandau; in the East-European Lowland only in Samogitia. The
highest recorded localities are Vazec (Tatra Mtns) at 850 m alt, a site in
ylvania and the slopes of the Vitosha Mt,, both at ca 1000 m alt., and
Bakuriani (Little Caucasus) at over 1800 m alt. A remarkable concentration of
localities is noted in Sweden (environs of Stockholm and the counties of
Sodermanland, Ostergétland and Nirke) in a lowland where rocks of the
Baltic Shield are covered with drifts of the last glaciation, whereas no localities
are recorded within areas of the last glaciation southwards from the Baltic Sea.
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Fig. 59
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As announced by H a w k ¢ r (1954), the specics is also widely distributed in
England. In fact its distribution has already been worked out in some
European countries: in Hungary by Holl16s (1911)and Babos (1981),
inPolandby Lubelska (1953)and Skirgieltto (1976),in the FRG
by Gross (1977), and in the GDR by Kreisel, Dérfelt &
Benkert (1978). The present author has shown on the maps only the
localities from where the exsiccata had been analysed by her personally. This
concerns both Poland and the other European countries. This line of conduct
is motivated by the cases of errors noted. For instance. in a widespread
collection (cf. the herbaria B, K, WRSL, and others) “Erbario Crittogamico
Italiano 185 (1185)" there are specimens of C. magnusii dating from 1864,
determined there as C. meandriformis.
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Fig. 60
Choiromyces
meandriformis
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Hypothetical distribution. All Europe except the north-
ern part of the boreal zone, the steppe zone, and the alpine layer in mountains;
on the lime subsoil.

Habitat Under Quercus, Fagus sylvatica, Pinus sylvestris, and Picea
abies in fertile soils containing the calcium carbonate; usually not deep under
the soil surface or in part epigeically.

Distribution in Poland (Fig 60). Quoted in the literature
from many localities both in the south and in the north of the country
(Lubelska, Skirgiello. 1976). The present author takes into
account only the localities with a herbarium documentation including, besides
the exsiccata from Poland appearing in the local herbaria, also those present in
the foreign ones, at Budapest (BP), Bratislava (BRA), Munich (M), and
Stockholm (S). In the light of examined material, the species occurs in fourteen
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localities documented by collections, all of them situated in the south-western
part of the country.

Localities in Poland. Niziny SaskoLuzyckic — AD 93
Muzakow on the Nysa Luzycka, 07.1896: H. Sydow, Mycotheca Marchica
4532, BRA&S. Wal Trzebnicki— AD 7S Jablonicc, — BE28
Oborniki Slaskie, 0628: Pogorze Zachodniosudeckie —
AE 34 Zgorzelec, 0842 M. Nizina Slaska — CE 77 Laskowice
Wielkie n. Kluczbork, 11.1888: Horb. Schroct. WRSL. Sudety Srod-
kowe — BF 06 Zdanow n. Srebrna Gora, 07.18: M. Wy 2 Sla-
ska — DF 40 cnv. of Gliwice, 07.1873: Herb. Schroet. WRSL: — CF 69 env.
of Rybnik, Herb. Schroet. WRSL. Pogérze Zachodniobe
kidzkie — DF 87 Stronie — Bugaj n. Wadowice, Fs, 07.66: H. Blaszezyk,
KRAM 13028. Beskidy Zachodnie s
now, Pa, 07.59: C. Gazdowa, KRA: — DG 22 Istebna, BP 1478; — EG 22 env.
of Maniowy 700-800 m alt,, Ps Pa, 08.62: J. Kornas, KRA & KRAM 13029,
Obnizenie Orawsko-Podhalaiskie— EG 33 The Pieniny
Mins National Park (Pieniriski Park Narodowy) above Grodek, Aa, 08.66: BG,
KRA; DG 27 Jablonka n. Nowy Targ, 07.1895: L. Hollds, BRA

16.2. Choiromyces magnusii (Matt.) Paoletti

Very rare (Fig. 59). Recorded only twice: at Mertola in the Alentejo region
(Portugal) and Iglesias in Sardinia (Italy). Probably restricted to the Mediterra-
nean part of Europe.

17. CHOROLOGY OF SPECIES OF TERFEZIA

17.1. Terfezia leonis Tul.

Distribution in Europe (Fig 61). The species is quite
frequently found in lowland and Piedmont areas of S Europe with a
concentration of localities in Sardinia (close to Sassari, Terrabla, Oristano and
Cagliari) and Sicilia (Caltagirone, Dorillo and Alcerito). Single sites are
recorded in the Iberian and Appenine Peninsulas: Toledo, Zamora and
Barcarrota n. Badajoz in Spain, Lisbon — Calharis and Alcanede in Portugal,
and Roma — Notturno, Porto d’Anzio and Terracina in Italy. In the north not
crossing the Alps. Some specimens were collected in the Aquitaine Basin
(Nérac), Piedmont (nearby Vercelli), and the Crimean Peninsula (Crimean
Foreland and environs of Simferopol). Also occurring on the African and Asian
coasts of the Mediterranean Sea (Alger, Constantine, Moustaghanim &
Tanger, and Damascus, respectively), in Irag, the Canary Islands, and on the
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Fig. 61
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Atlantic coast of Africa (Rabat and Saffi). The most frequent species of Terfezia
in the Mediterranean Sea Basin.

Hypothetical distribution. S. Europe within borders of
the Mediterranean climatic zone, in lowlands and uplands, but not in
mountains.

Habitat Forests and macchias (brushwoods of rigid leaves); also
warm oak forests, steppes, and even semideserts. In Spain found under Cistus

ifolius, C. iferus, and C. iensis (Calonge, de la
Torre & Lawrynowicz 1977

17.2, Terfezia terfezioides Matt.

Distribution in Europe (Fig 6). In the Carpathian Basin:
both the Hungarian Highland (numerous localitics round Budapest and in the
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Komitat Pest) and the Great Hungarian Plain, even its part adjacent to the
Danube valley (Szekszard, Kiskunlahiza, Kecel, and Kajdacs). Besides that
area very rare: at Moncalieri in Piedmont (Italy) and Le Thoronet in the Var
department (France).

Hypothetical distribution Throughout SE Europe in
the warm strip of the temperate continental climate and the northern strip of
the Mediterranean climate in S Europe.

Habitat Under Cerasus avium and Robinia pseudoacacia, as well as in
mixed forests on the sandy subsoil, but also found in an old cemetery with
almost no vegetation (Szemere, 1965).

e r 2 o«
] ]

Fig. 62 / A
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17.3. Terfezia leptoderma Tul.

Distribution in Europe (Fig 61). Rarely in SW Europe.
Scattered far inside the Iberian Peninsula (environs of Madrid, Avila, and San
Pedro de Mérida n. Badajoz), northwards from the Pyrenees at the mouth of
the Garonne (env. of Bordeaux), and on the lower Rhéne (Fontville in the
Vaucluse department).

Hypothetical distribution: SW Europe to the south
from 45N, in lowlands and dales.

Habitat Under Helianthemum and Cistus in sandy soils.

174. Terfezia olbiensis Tul.

Distribution in Europe (Fig 62). Very rarely in southern
France: vicinity of Hyéres, the Porquerolles Island, Pasguicr, Barbentare.
Outside Europe in Algeria (Batna) and the Canary Islands (Lansarote). The
occurrence of the species in Italy, including Sardinia, quoted in some references
as Knapp (1951) and Ceruti (1960), has not been confirmed in
herbarium material.

Hypothetical distribution The western part of the
Mediterranean Sea-coast.

Habitat Under southern species of Quercus and Pinus.

17.5. Terfezia claveryi Chat.

No findings from Europe. Reported from Africa: Algeria (no locality
indicated), Tunisia (individual sites), the Canary Islands and SW Africa
(Windhock), and from Asia: C Asia (Kizyl-Arvat) and the Near East (Kuwait,
Iraq and Syria).

Habitat Dry steppes and deserts.

17.6. Terfezia boudieri Chat.

No material from Europe. Fairly often (Fig. 62) in N Africa and SW Asia
(the Near East): Tunesia, Egypt (close to Cairo), Israel (Halutsa), Cyprus,
Turkey (Konya, Gaziantep), Kuwait, and Riyadh.

Habitat Dry steppes and deserts.
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18. CHOROLOGY OF SPECIES OF TIRMANIA

18.1. Tirmania nivea (Dest.: Fr.) Trappe

Lack of material from Europe. Occurring in N Africa (Algeria, Tunisia &
Libya) and SW Asia (Israel, Saudi Arabia & Qatar). Reported by M alen-
gon (1973) from southern Marocco (Hamada de la Daoura).

Habitat Dry steppes and deserts.

18.2. Tirmania pinoyi (Maire) Malengon

No data from Europe. Existing in SW Asia (Iraq, Kuwait & Saudi Arabia)
and N Africa (Algeri Iso quoted by M alengon (1973) from environs
of Bou-Bernous in southern Marocco.

Habitat: Deserts and steppes.

Fig 63
©Picoa juniperi
o Picoa carthusiana
@ Delastria rosea
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19. CHOROLOGY OF SPECIES OF PICOA

9.1. Picoa juniperi Vitt.

Distribution in Europec (Fig. 63). Very rare; collected in
the Plain of the Po, Lombardy and Piedmont (Bologna, Milan & Turin), on
the lower Rhéne (Fontville in the Vaucluse department), and in Catalonia
(Spain) on the lower Ebro.
Hypothetical distribution S Europe in the Mediterra-
nean climatic zone; a lowland species sometimes appearing in plateaux.
Habitat: Under Juniperus, on the sandy subsoil.

19.2. Picoa carthusiana Tul.

Distribution in Europe (Fig 63). The herbarium material
comes from a few localities: Pilatus (Swiss Alps) at 1400 m alt,, Schneeberg
(Austrian Calcium Alps), Wildkogel (Austrian Tirol), and nearby Brasov (S
Carpathians, Romania), all of them at over 1000 m alt. According to
Knapp (1951) the species occurs between 44°N and 48°N at the feet or
along the slopes of well known mountain chains: the Etruscan Appenines,
E and W Alps including env. of Lausanne, the French Jura, Black Forest
(Schwarzwald), and E Carpathian Mtns.

Hypothetical distribution Mountainous regions, main-
ly the upper forest layer in the Alps and Cdrpdlhldns

Habitat Under Picea, Abies, and Fagus in the mountains.

20. CHOROLOGY OF DELASTRIA ROSEA TUL.

Distribution in Europe (Fig 63). Occurring rather rarcly
in SW Europe: the Iberian and Appenine Peninsulas (Torrdo in Portugal,
respectively Tenuta di Tombolo nearby Pisa), on the French Riviera (Saint
Tropez), and in lowlands of western France (Nérac in the Aquitaine Basin, La
Teste on the Bay of Biscay, and Ligniéres & Chatellerault in the Loire
river-basin).

Hypothetical distribution S and W Europe in the
Mediterranean and temperate warm maritime climatic zones. A lowland,
facultatively halophilous species.

Habitat Found on the sea-coast between halophilous therophytes
and, besides, under Quercus and Pinus, in wet sandy soils.

21. CONCLUSIONS.

With the use of cartographical methods the current state of investigation
has been presented concerning distribution of 82 species of hypogeous
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Ascomycetes. The method of 10 x 10 km squares grid was applied to perform
14 maps showing localities in Poland of 30 species discovered there until now
and represented by herbarium material. In order to illustrate the distribution of
67 species in Europe, the point method was utilized to prepare further 49 maps.
The remaining 15 species are known cither from a few individual localities or
from the “locus classicus™ only, or from adjacent areas (the north coast of
Africa and the Near Fast).

The list of species analysed chorologically has been established on the ba:
of a critical taxonomic examination of the material from 44 european herbari
(Lawrynowicz, 1988), collected by several dozen mycologists and amateurs
during about 150 years. The chronology of forming collections shows how
irregular and, finally, slow the rate of material increase is, while the maps point
out the small area covered by the exploration. A part of findings had to be
eliminated not only as a result of taxonomic examination, but also because of
the lack or illegibility of topographical names indicating the locality concerned.

Thus the distribution image obtained on the ground of the verified material
has substantial gaps restraining us from carrying out the generalisation too far.
Simultaneously it points us out the most pressing invesligulion needs concer-
ning both the European regions and individual speci i i
the most explicitly appearing in the case of SE Europe, e\pccld"y of the Balkan
Peninsula.

211 Distribution of hypogeous fungi in Poland

Owing to its geographical situation in Europe, Poland is near the centre of
the occurrence region of the genus Elaphomyces and the majority of genera of
the Tuberales. Only a few genera of the hypogeous Ascomycetes, namely
Terfezia, Tirmania and Delastria (and, probably, Genabea, Fischerula, Parado-
xa, and Picoa, which are rare everywhere), are not encroaching with their
ranges upon the Polish territory. The place of the country causes that the flora
of the Polish hypogeous fungi should not be less rich than that of any other
European country save for S Europe. It is only a matter of time and the
intensity of exploration to discover it to the full.

Within Poland, the occurrence of the following 30 species of hypogeous
Ascomycetes has been stated (the names of species new for Poland being
preceded by an asterisk):

Elaphomyces granulatus Balsamia. vulgaris
E. asperulus B, platyspora
E. muricatus * Barssia_oregonensis
*E. papillatus Pachyphloeus melanoxanthus
E. maculatus *P. citrinus

leveillei Tuber mesentericum

. anthracinus T rufum
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*E. cyanosporus . nitidum
Cenococeum graniforme T. dryophilum
Hydnotrya tulasnei T. puberulum

*H. suevica 1. borchii

Genea hispidula T. rapacodorum

G. verrucosa *T. maculatum

*G. Klorzschii Hydnobolites cerebriformis
G. lespiaultii Choiromyces meandriformis

In the above list there is also a species new for Europe, Barssia oregonensis,
known hitherto only from mountainous areas of N America, in the States of
Oregon and California on the Pacific coast, recently discovered in the Tatra
Mins (Lawrynowicz, Skirgicllo, 1984).

In the literature there are quoted from Poland also some species without
herbarium documentation, namely:

Hydnotrya michaelis  Tuber aestivum
7. melanosporum

Moreover, there are several species which probably can be sought out owing to
the situation of the country within their range, stated or anticipated in
connection with an analogy of climatic and habitat conditions:

Elaphomyces leucosporus — E. aculeatus
E. virgatosporus Hydnotrya ploettneriana
Hydnocystis piligera Tuber excavatum

Genea sphaerica T ferrugineum
Stephensia_bombycina T. fulgens

Balsamia fragiformis T, foetidum

The occurrence in Poland of the remaining European species of hypogeous
Ascomycetes is very unlikely, but one cannot put an end to that specification
since our expectations are based upon the presence of the fruitbodies, while we
know very little about the presence of the mycelium in the sybsoil. In fact it
may happen that the change of one of habitat components, e.g. When a new tree
species is introduced, will cause the appearance of the fruitbodies of its
mycorrhizal associate.

Among the species recorded in Poland the most frequent ones are
Elaphomyces granulatus, E. asperulus, and E. muricatus. Each of them is known
from over 100 localities scattered throughout all country, and their distribution
i Ily the same. Yet, they differ in their habitats and, in particular, in the
choice of mycorrhizal associates. Only a chorological analysis of their whole
ranges clearly shows the mutual differentiation. The greatest range corresponds
to E. muricatus which, in addition, is internally differentiated as a species in
dependence of an admissible habitat and of its mycorrhizal associates.
E. granulatus leans towards the west; to the east a disappearance of its localities
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is observed. Conversely, the localitics of E. asperulus multiply to the east of
Europe, and in Poland the distributions of the both species practically coincide.

Still there are few other species of wide distribution and a remarkable
frequency in Poland, but preferably associated with deciduous forests of the
temperate climatic zone: Hydnotrya tulasnei, Genea hispidula, and Tuber
puberulum. Special habitats are required by Hydnotrya suevica and Barssia
oregonensis — (rather high) mountainous sites, as well as by Tuber mesenteri-
cum and Choitomyces meandriformis, calciphilous species — sites on the lime
subsoil.

The following species are very rare'in Poland and, ai the same time, rarc in
all Europe: E i ‘yanosporus, Hydnotrya suevica, and
Genea lespiaultii. Their Polish localities are the most casterly (currently known)
in Europe.

The majority of herbarium material concerned with occurrence of the
species in question comes from the Lower and Upper Silesia, the Tatra and
Sudete Mitns, the Beskid Sadecki (Mtns), the Wyzyna Krakowsko-Czesto-
chowska (Krakow-Czestochowa Upland), and from central Poland.

21.2. Distribution of hypngenus fungi in Europe

In the light of our on ion of the hypogeous Ascomy
s, llustrated by the attached maps, th folluwmg conclusions arise, especia
as far as the differentiation of species is concerned in dependence of their rang
and habitat needs.

1. Two groups of species: of wide respectively restricted ranges are
distinguishable, the former mcludmg also those rare everywhere. Thus the first
group, containing species ranging from the boreal to Mediterrancan vegetation
zone inclusively, consists of those:

(a) frequent within their range borders — Elaphomyces granulatus,
asperulus, E. muricatus, Hydnotrya tulasnei, Genea hispidula, Tuber borc
T. maculatum;

(b) rare within their range borders — Elaphomyces papillatus, E. maculatus,
E. anthracinus, E. aculeatus, Genea verrucosa, G.
na, Balsamia vulgaris, B. fragiformis, Pachyphlocus melanoxanthus, the majority
of species of Tuber, and Hydnobolites cerebriformis.

The second group, containing the species

(c) restricted in their range, includes (according to the contemporary state
of investigation): Elaphomyces mutabilis, E. citrinus, Hydnotrya suevica, Genea
pulchra, Tuber magnatum, and Terfezia olbiens

2. Some species are confined in their occurrence due to their particular
climatic or habitat requirements; they may be connccted with:

(a) the warm climate of S Europe — Tuber melanosporum, Choiromyces
magnusii, Terfezia leonis, and the other species of Terfezia and Ti
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(b) the boreal zone (in spite of their wide range) — Elaphomyces granulatus,
E. asperulus, E. muricatus, E. leveillei, Hydnotrya tulasnei, Tuber rufum, and
T. maculatum;

(¢) the carbonate soils — Tuber aestivum, T. mesentericum, T. excavatum,
and Choiromyces meandriformis;

(d) the halophilous needs — Delastria rosea;

(¢) the mountainous regions — Hydnotrya suevica, Genea vagans, Barssia
oregonensis, and Picoa carthusiana;

() the lowland regions — Elaphomyces maculatus, Genea hispidula, and
Tuber rapacodorum.

Certain species are occurring in:

(2) lowlands in the northern part of their range, and uplands or mountains
in its southern part — Elaphomyces granulatus, Tuber aestivum, and T. nitidum;

(h) sites exposed towards the north in the southern countries (such as Italy
or Spain), and to the south-east or south-west in the northern part-of their
range (as Bavaria) — some species of Tuber (cf. Gross, 1975a, 1975b):
probably this fact expresses a relationship between the fungus and all
phytocenosis, most of all with its arborescent mycorrhizal associate.

3. There are a few sites in Europe which may be considered as hypogeic
oases. In Poland Wola Wydrzyna n. Szczercow is one of them: 11 species of
hypogeous Ascomycetes were collected there, including five new for Poland. In
Italy Vallombrosa and Conegliano are of this kind, and Somogy in Hungary
At the end of the last century such oases existed in some forests surrounding
Paris: Meudon, Vincennes, and Montmorency.

4. A care is indispensable when admitting the extreme localities in Poland
as the most easterly in Europe because of the scarcity of data from the east and
south-east of Europe.

5. Our knowledge on fungal ranges is the most precise in the case of
agriculturally important mushrooms: it is well known that the localities of
Tuber melanosporum extend to the north to 48°N only, and those of
Choiromyces meandriformis southwards to 40°N.

6. Among hypogeous fungi the pairs of vicarious species (ie. species of the
same genus with distinct ranges) can be noticed. For instance, Choiromyces
meandriformis is located to the north with respect to C. magnusii with 40°N as
the border line; Terfezia leptoderma and T. boudieri occur on the western and
castern coast of the Mediterranean Sea, respectively; Picoa carthusiana is a
mountain species, while P. juniperi — a lowland, exceptionally upland species.

7. The northern and southern rims of the Alps and the intermediate strip
between the temperate and subtropical climatic zones are the richest in
hypogeous fungi. Farther north a condensation of localities is observed for the
most of species of Elaphomyces, and then all the hypogeous fungi gradually
disappear. The northernmost ranging species are E. asperulus, E. muricatus, and
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E. granulatus, but no one is limited in its range to the boreal zone. Southwards
from the Alps localities of certain species of Elaphomyces. Hydnotrya, Genea,
Pachyphloeus, and Tuber disappear, being replaced by others, mainly those of
Terfezia. The south of Europe enjoys the tropical and subtropical species,
absent from the remaining part of the continent, having there their northern-
most localities. No such species, coming from an external climatic zone, occur
in N, E or W Europe.

8. In addition to very explicit changes of the hypogeous mycoflora in the
NS direction, a differentiation can also be noticed in the WE direction: some
species such as Elaphomy latus and Terfezia ley are more
western, ie. related rather to a maritime climate, while E. asperulus and
T. boudieri are more castern, preferring a continental climate.

9. A satisfactory big amount of data on distribution of species within a vast
area helps in arriving at a standpoint in taxonomical matters: to recognize
requirements of the species in question and determine its systematical position,
as well as in chorological matters: to find out the distribution and gain a
definitive knowledge about trends concerning its range. Individual localities are
always enigmatic, their importance consists in signalizing the insufficiency of
observation and need for further exploration.

10. There is a natural tendency to connect the distribution of a fungus
species with its mycorrhizal associate, i.e. usually with a definite tree species.
The relationship has not to be i since it is obligatory quite rarely.
Only in a few cases it is strict enough to be confirmed by the geographical
parallelism of the fungus and its arborescent associates, e.¢. Tuber melanos
rum is connected with certain Mediterrancan oak species (Quercus ilex.,
Q. coccinea, Q. faginea, and Q. pubescens), and does not exceed their ranges.
Yet, some other species such as Tuber aestivum are, in a part of their ranges,
related to oaks, beeches, and hornbeams, but sometimes they may as well
appear in pure stand pine forests, e.g. of Pinus nigra in southern France (Gros
1975a, 1975b) of P. nigra var. austriaca in the Lower Austria. The phenomenon
is even more distinct in the case of Elaphomyces muricatus.

11. The hypogeous fungi, just as all living organisms, are depending in their

and ical distribution on a great many factors (climati
edaphic, biotic, historical, etc.). These factors act in common and sometimes are
mutually compensative, so a specified range of a fungus cannot be explained in
terms of a single factor, e.g. termic or biotic.
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