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THREE HYPOGEOUS FUNGI NEW TO NORWAY. 
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Rather few papers have been published on the flora of hypo

geous fungi of Norway (Eckblad 1954, 1962, 1,971, Kers 1983 b), 

and these deal only with the genera Endoqone (including 

Glomus), Elaphomyces, and the order of Tuberales. This paper 

presents reports on some further species within these taxa, 

while the major part of the hypogeous fungi, the basidio

mycetes, are left for a later paper. 

The previous studies (Eckblad 1954) recorded only Endoqone 

macrocarpa (now Glomus macrocarpusl of the phycomycetous 

species, and the 'following species of Tuberales: Hydnotrya 

tulasnei, Tuber rufum, T. maculatum, T. dryophilum, ~ 

hispidula, and Balsamia platyspora. In addition several 

species of Elaphomyces were recorded (Eckblad 1962, 1971, see 

however Kers 1980, 1983 a). 

Recftnt studies (Gerdemann & Trappe 1974) have shown that 

the genus Endogone Link should be divided into two genera 

which are possibly only distantly related, viz. Endoqone s. 

str. and Glomus Tul. The former includes species in which the 

spores are zygospores, i.e. they are the result of a sexual 

process. In Glomus, however, the spores are simply terminal 

swellings of hyphae; they are termed chlamydospores as they 

are fairly-thick-walled, see also Hall & Fish (1979). 
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The only previous record from Norway of Endogonaceae, 

Endoqone macrocarpA is a distinctly asexual species and so 

belongs in Glo;us, as G. macrocarpus Tul. Later the followinq, 
species all new to Norway have been found: 

1. Endogone pisiformis Link: Fr. (Fig. 1) 

Locality: East of Sognsvatn, on the margin of a Sphaqnum-boq, 
29 July 1956 FEE (0), 

Only a single, very small specimen about 2 mm in diameter 

was found. It was not discovered in the field, but under the 
binocular microscope at home. The single sporocarp was grey

brown, containinq several zyqospores that were ovate to 
oblong, rarely subglobose, 70-120 x 60-90 pm, with a thick, 

smooth outer wall, and an inner hyaline layer, always with 

finely granular content (Fiq. 1). 

It is of special interest to note that the species has been 
found several times at the apex of gametophytes of Sphaqnum in 
the eastern part of Canada (Dalpe 1964). our specimens may 

well have fallen from such a position on to the moss. 

Fig. 1. Endogene pisi
formis Link, zygospores. 
Sognsvatn 1956. 

Fig. 2. Endogone flammicorona Trappe & 

Gerdemann, zygospores with 

"Flammenkrone11 • Godthåb 1956. 

-
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2. Endogone flammicorona Trappe & Gerdemann (Fig. 2) 

Localities: Akershus: Bærum: Godthåb, under Corylus 28 October 

1956 leg. S. G. Sundbye (0) - Asker: Billingstad, under Iiliå, 
among fallen leaves 15 November 1964 leg. K. Kvavik (0). 

The dried specimens are brownish, about 5 mm in diameter, 

much firmer than those of Glomus macrocarpus. The zygospores 
are subglobose to ellipsoid, 70-95 x 50-70 ~m, the spore wall 

about 7 pm thick. All spores have a thick envelope of more or 
less spirally or irregularly twisted hyphae of variable thick

ness (Fig. 2). The zygotic nature of these spores has not been 

clearly evident in the present material, probably because of 

the complete ripeness of the spores. 

3. Gyrocratera ploettneriana P. Henn. 

Locality: Oppland: SØr-Aurdal: Near Bukfylldammene, 10 km W of 
Bagn in Valdres, in an anthill 9 August 1954 leg. Kjell 

Haugmoen (0). 

Fru~tbodies 1-5 cm in diameter, externally brown, brittle, 

internally flesh coloured with pink brown veins and several, 

often large cavities. Asci cylindrical, mostly 8-spored, up to 

350 pm long, about 30 ~m thick. Spores broadly ellipsoid, 
20-25 x 32-36 pm, including the sculpturing, hyaline at first, 

becoming brown. The sculpturing takes the form of thick 

irregular, rounded, flat or angular warts and flanges same

times anastomosing. Paraphyses hyaline, straight, filiform, 
slightly swollen at the apex, strongly projecting above the 

asci. 

Found at the base of an anthill in a spruce-birch forest at 
about 900 m a.s.l. 

The collector noted that cows seemed to be interested in 

the fungus as one of them was nosing through the anthill and 

several other anthills had also been destroyed. The present 

collection consists of two specimens only. Ten specimens were, 

however, actually found, but most of them were already rotten. 

It is extremely interesting that G. ploettneriana has been 
found at this high altitude, almost in the subalpine region. 

Nannfeldt (1936) reported the species from sweden, but it 
is so far unknown from Denmark (Lange 1956). 
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Summa ry 

Endogone pisiformis, E. flammicorona and Gyrocratera 
ploettneriana are reported from Norway for the first time. 
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Interesting.rare or ne~ macrofungi. 

III.Some species of Mycena.Hemi

mycena and Mycenella (Basidipmycetes. 

Tricholomataceae)rare in North of 

France. 

REGIS COURTECUISSE,33,RUE DE PitTRE, F· 59249 AUBERS,FRANCE. 

SUmmary : The author gives descriptions and illustrations for Myaena a
bramsii Murrill, Myaena bulbosa (Cejp)KUhner, Hemimyaena tortuosa (Orton) 
Redhead, MyaeneUa bryophil.a (Vogl.)Singer, Myaenel.Za margaritiapora 
(Lange)Singer, MyaeneUa saUaina (Vel.)Singer. Amongthem Myaena 
buZboaa, Hemimyaena tortuoaa, MyaeneZla bryophiZa and Myaenella margari
tiepora are new to North of France. MyaeneHa aaUaina fo.bispora is 
described as new. The geographical distribution of the species is given. 

Resume : L'auteur donne une description et une illustration de Myaena a
bramsii Murrill, Myaena bulbosa (Cejp) KUhner, Hemimyaena tortuosa (Orton) 
Redhead, MyaeneZZa bryophila (Vogl.)Singer, MyaeneUa margaritiepora 
(Lange)Singer, MyaeneZZa saZiaina {Vel.)Singer. Myaena bulbosa, Hemimy
aena tortuosa. Myaenella bryophila et Myaenella margaritiepora sont nou
velles pour le Nord de la France. MyaeneUa saZiaina fo.bispora est de
crite comme forme nouvelle. La repartition geographique des esp~ces est 
presentee. 

l. MYaena abramsii Murrill 1916 Mycologia 8:220 
s Prunulus abramsii Murrill 1916 N.am~l.i:338 

Macroscopic characters (fig.l) 
Cap conical, obtuse with a broad, obtuse to flattened irregular 

papilla; 7-15 mm.in diameter; brown to black at the disc with a paler mar
gin,yellowish-ochraceous. Margin entire to slightly denticulate, pellucid
striate on the 1/2-radius, the striae being slightly darker. Cuticle dry, 
glabrous or somewhat pruinose, rugulose under the lens. 

Gills ventricose, ascending, nearly free, rather distant, white
yellowish or pale creamy-greyish with a concolorous edge. 

Stipe Jo-90 X 1-3 mm.,brownish to blackish-brown, pruinose at 
apex, cylindrical, slightly thicker downwards with base bristling with my
celial thread, up to lem. 

Flesh nearly non-existent. Smell and taste not perceived (Smell 
slightly alkaline or doubtfully raphanoid in Bon n°71120218). 

Microscopic characters (fig.2) 
Spores 8.3-13.5-(15) X 4-6-(7) pm.,more or less cylindrical to 

cylindrical-phaseoliform, slightly amyloid. (fig.2a) 
Basidia oblong, 25-35 X 6-9 pm., 4-spored. 
Pleurocystidia hyaline, numerous, spindle-shaped to sublageni

form, with a rather weakly delimited appendix, but sometimes finger-like
diverticulate at apex; 49-75-(100) X 3-15-(20) pm. (fig.2b) 
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Fig,_!_: Myeena abramsii Murrill; habit - Fig. 2: Mycena abramsii Murrill 
microscopic features: 2a. Spores, 2b. Pleurocystidia, 2c.Cheilocystidia 
2d. Cuticular structure. 
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Cheilocystidia hyaline, making the gill-edge sterile, lageniform 
if anything, thicker and shorter than pleurocystidia; 25-42 X 3.5-15 pm. 
(fig.2c) 

Sub-hymenium thin, confuse, made up with little, more or less 
flattened cells; dextrinoid. 

Hymenophoral trama made up with wide hyphae, almost subcellular 
in the middle, weakly dextrinoid. 

Lactifers present, especially in the stipewherethey are numerous. 
CUticle with a filamentous epicutis, hyphae lying, with dense and 

short brush-like surface; subcutis with inflated vesiculose hyphae with an 
obvious brown intracellular pigment. (fig.2d) 

Stipe with straight, parallel hyphae, mixed with lactifers. 
Clamps present. 

Habitat and collections 
- Haute-For~t de Desvres (P.de C.), Sphagno-Betu~etum avec Os

monda PegaZis, on dead leaves and decaying grasses. 22.07.78; Leg.:Cour
tecuisse; Det.: Bon and courtecuisse. 

-La Capelle (P.de C.) Foret de Boulogne-sur-mer, on faded Ca
Peæ penduLa in a wet ash-plantation. 2.09.84; Leg. and Det.: Courtecuis
se. n°84.09.02.08. 

- Other collections in North of France: Wimereux (P.de c.) Ter
rain de golf; on mossy lawn, 2.12.1971 (herb.Bon n°7l120218), and Larron
ville (Somme) Rue, on Calluna-lawn; Nov.1976 (herb.Bon n•761102). 

This species seems to be very rare in NOrth of France since only 3 
collections are known in Pas-de-calais, and one in somme, always within 
a rather short distance of the sea. It is an american taxon which is men
tioned in Europe (but France) as far as we know, only in Scandinavia by 
Gulden and Lange (1971:11): Besstromfjell above Bessheim, 1060 m. in Nor
way, by Horander (1981:317): Skuggan, V!stmanland near Sala in Sweden, 
and by Knudsen (1977:40) in Denmark; and also in czechoslovakia by Der
mek (1978:223) near Brodskie, in Slovakia. 

It is, to our mind, too soon to follow HaasGeesteranus who synonymt
ses this species with MYcena pPaecoæ Velenovsky 1920. Collections of the 
latter species also exist in North of France where it is also rare. The 
two species seems to us to be different through ecological and anatomi
ca! characters (especially spore-size). 

2. ~cena buZbosa (Cejp)KUhner 1938 Encycl.Mycol.l0:176 
PseUdOfflYcena buZbosa Cejp 1930 Publ.Fac.Sci.Univ.charles 10:149 

= Pseudomycena juncina Velenovsky 1947 Op.Bot.cech.~:32 

This species is mentioned here only to point out its occurence in 
the North of France, which had never been observed (at least as far as 
we know). It is probably rather common in this area, but overlooked be
cause of its tiny size and special ecology. 

Let us recall briefly that it is a tiny fungus, at most 6 mm.in dia
meter, whitish to greyish-cream, with a more or less hemispherical cap, 
very distant ventricose ascending gills, not reaching the stipe which is 
15 mm.high by l thick, but often less, with a pronounced bulb (up to 1.5 
mm.in diameter) whitish to concolorous slightly hairy. Spores non amyloid 
elliptical to somewhat pip-shaped, about 9.5-10 X 4.5-5 pm. Basidia 4-
spored. Clamps present. Hymenophoral trama interwoven. No pleurocystidia. 
Cheilocystidia polymorphic, tortuose, sometimes branched or simply spin
dle-shaped. Gill-edge and cuticle gelatinous. 

Habitat and collections 
Foret de l'Abbe-Val Joly (Nord) Le Voyon; shore of the Val 

Joly lake on GZyceria sp., Juncus sp., hidden in the more or less deca-
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ying tufts of grasses; 22.10.84; Leg. and Det.: Courtecuisse; n•84.10.22.22. 
- Beaumont-Hamel (Somme); on Junaua ap.; Nov.1984; Leg. and Det. 

J.Vast (Photo) 
we collected it in Holland too: Zure Venen, near Uffelte (Oren

the), wet grassland on Carex aautiformis; 29.10.82; Leg. and Det.: Cour
tecuisse and S.Elborne; n°82.10.29.o5. 

This species seems to be widely distributed, but once more, overloo
ked because of its tiny size. Redbead (1981:583) mentions it from Canada, 
Aronsen (1984:47) in Norway, Elborne and Laessoe (1982:97) in Danmark, 
Lundell and Nannfeldt (Fung.Exs.Suec.35-36) in Sweden, Arnolds (Bibl.My
col.90) in Holland, Winterhoff (1981:10) and Krieglsteiner (1984:43) in 
Germany, Pearson (TBMS26) and Dennis, Orton, Hora (1960:115) in England, 
Velenovsky (1947:32) and Cejp (1930:149) in Czechoslovakia, etc .•• 

Systematic investigations ·in tall grasses plantations and grassy 
shores of lakes and pools in North of France would allow to increase the 
number of known spots for this taxon, as well as it would allow to go 
further in the distribution of other species regarded as rare, occuring 
in the same habitats, such as Metanotus phittipaii (B.and B.)Singer, Epi
thele typhae (Fr.)Pat., etc ••• 

3. Hemimyaena tortuoaa (Orton)Redhead 1980 Fung.Canad.n°177 
- Myaena tortuosa Orton 1960 Trans.Brit.Mycol.Soc. 43(2):307 
• Helotiwn tortuosum (Orton)Redbead 1982 Canad.J.aot-:- 60:2005 

Macroscopic characters (fig.3) 
Cap 0.5-5 mm.in diameter, globose to convex-expanded or flatte

ned, rather regular but sometimes with an outline more orbicular than 
circular. Margin entire to more or less lobate with age, sometimes slight
lyexceeding subinvolute. Cuticle pruinose, keeping tiny droplets of wa
ter on wet and young specimens. Color pure white, then pale cream-color, 
sometimes getting dirty-greyish with age. 

Gills well-formed, white, few in number, rather distant, but 
with intermediate-gills, slightly arcuate to horizontal, adnate to sub
emarginate. 

Stipe 1-12 X 0.1-1 mm., variable, slender and straight or, mo
re often curved, reflexed, central or excentric, hollow but generally ra
ther regularly thickening downwards, very pruinose, keeping in fresh con
ditions limpid dewdroplets. 

Flesh non-existent, odourless and tasteless. 
Microscopic characters (fig.4) 

Spores non amyloid, narrowly spindle-shaped, sometimes slight
ly cc.rves or with the ventral face flat, hyaline , 8.5-10-(11) X 2.4-
3.5 ~·· with an oil-drop or with cloudy contents. (fig.4a) 

Basidia 4-spored, small, slightly clavate, ll-17 X 4.5-6.5 pm. 
Clamps not seen. 
Subhymenium confuse, rather thin, seeming to be subcellular or 

coralloid, made up with little tortuose cells. 
Hymenophoral trama subregular, with thin hyphae. 
Pleurocystidia none. 
Cheilocystidia numerous (gill-edge sterile) spindle-shaped, 

small (fig.4b), 15-20-(22) X 1.5-6.5-(8) pm. ve7y sharp, apex regularly 
tapering, often more or less flexuose or pluri-strangulate. 

Cuticle: upper layer of hyphae with more or less dense brush
like surface -by the specimen- with countless hairs rising above; their 
base sometimes inflated. They are brush-like, with a long flexuose or 
spiral-neck (corkscrew-like) and abruptly widened in a globose, spherical 
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to ovoid or sometimes "irregular" head X 4-9 pm. Average size 35-65 X 1.5-
4.5 pm. 

Surface of the stem similar to the cuticle, but more irregular 
and often with hyphae more densely brush-like 

Habitat and collections 
Epagnette (Somme) ,near Abbeville. Willow-Alder muddy wood on 

twigs and branches of Alnus glutinosa fallen in very wet places. 6.11.83. 
Leg. and Det.: Courtecuisse (specimen not kept). 

- Bonsecours {Nord) Belgian frontier. Bark of different deci
duous trees. 29.10.83. Leg. and Det.: Courtecuisse. n°83.10.29.o1 

-Le Touquet (P.de C.) Li(!Ustro-Betuletum hydrocotyletosum 
(Back-littoral forest of birch and privet, wet ss.-ass.) on bark and 
branches of Salix fallen in wet places. 10.11.84. Leg.: Courtecuisse 
and vast; Det.: courtecuisse. n°84.11.10.03. 

- Foret de Bourse (Orne) Shore of a pool with Iris pseudoaco
rus, on the lower face of a twig of Carpinus fallen in a wet place. 26. 
09.83. Leg. and Det.: Courtecuisse. n°83.o9.26.01. 

This species, described in 1960 was mentioned in France for the first 
time by Romagnesi from Manche. It is new for the North of France (Nord, 
Pas-de-Calais and Somme) and for Orne. lt is probablyrnore common than one 
could think, but once again, it easily escapes notice because of its of
ten tiny size and its habitat, on the lower part of twigs fallen in mud
dy places. Redhead (1980) notes it in British Columbia in Canada. 

The most closely related species is Hemimycena cephalotricha (Joss.) 
Singer, but it is easily distinguished thanks to its strongly ventricose 
spores. 

3 
J . 

66066 
4b 

4c 

Fig.3: Hemimycena tortuosa (Orton)Redhead; habit- Fig.4: id.; microsco
pic features: 4a. Spores, 4b. Cheilocystidia, 4c. Cuticular structure. 
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4. MyaenelLa b~yophiZa (Voglino)Singer 1938 Not.Syst.Sect.Crypt.Inst. 
Bot.Acad.Sci.USSR 10:9 

Myaena b~ophrZa -voglino 1886 Atti.R.Ist.Vaneto Sci.Let.Art.6,~: 
617 
= Mycena meulenhoffiana Oort 1928 Med.Nederl.Mycol.Ver.16-17:247 
~ Mycena cooliana Oort 1928 l.c.:248 

Mycena laaioaperma ss.vonHåhnel 1913 
= Mycuma trachyapora ss.A.H.Smith 1936 

Macroscopic characters (fig.S) 
cap 13-20 mm. in diameter at base, to 10-15 mm. high, highly 

campanulate with a well-developed umbo, gilvous with the papilla brownish 
to blackish-brown. Margin entire, wavy to lobate, exceeding, edged with 
brownish ochraceous. Cuticle pruinose, mat. 

Gills rather narrow, not very crowded, with intermediate gills, 
ventricose, ascending, nearly free or adnate, sometimes even slightly de
current by a toothlet, with subentire edge, somewh~t fimbriate, pale cream. 

Stipe fistulose, radicant, 30-65 X 1-2 mm., cylindrical, gra
dually tapering into the ground, dark brown, sometimes almost black at 
base and whitish at apex, pruinose. 

Flesh almost none. Smell and taste none. 
Microscopic characters (fig.6) of two collections from North of Fran-

ce. Spores subisodiametrical to very shortly ellipsoid, X 6.5-10 pm. 
with a large and very prominent apiculus and obtuse, rather distinct warts. 
(fig.6a) Basidia 2-spcred. 

Pleurocystidia rather numerous, like the cheilocystidia (edge 
not sterile) fusi-lageniform with a rather long neck, sometimes inflated 
at apex or in the middle; 45-65-(95) X 3-16 pm., with thin or hardly thi
ckened wall (to l pm.maximum), with neck somettmes coated with aresinous 
mass (flg.6b). 

Subhymenium strongly tortuose, mixed, made up with thin hyphae. 
Hymenophoral trama not very interwoven, subparallel here and 

there. Cuticle with superficial hyphae coarsely and thickly diverticu
lated in a brush-like surface mixed with rather thickwalled dermatocysti
dia, similar in the shape with the pleuro- and cheilocystidia, 50 X 8.5 
pm.for example; subcutis interwoven, confuse. Hypccutis and flesh in the 
cap enclosing some thick-walled hyphae (2pm.) and some lactifers. (fig. 
6c). Caulocystidia (fig.6d) slightly thick-walled, more or less tor-
tuose, obtuse, entire, 50-70 X 4-15 pm. Hyphae in the stipe sometimes 
thick-walled (up to 2.5 pm.) and then wider and langer. 

Clamps plentiful. 
Habitat and collections 

Stella-Plage (P.de C.) Dune (?) 1.11.82. Leg.:Vanhelle; Det.: 
Courtecuisse (n•vanhelle 82110132) 

- Stella-Plage (P.de C.) Dune; border of an Hippophae-shrub 
(Ligustro-Hippophaetum) in the CZaytonio-Anthriacetum caucalidia. 9.11. 
84. Leg.: Bon; Det.: Courtecuisse. n°84.11.09.02 (Photo J.Vast). 

Microscopic characters (fig.7) of a vendean collection. 
Spores subisodiametrical to slightly ellipsoid X 6-7-(7.5Jpm. 

with an enormous apiculus, to 3 pm. and smme scattered and low warts 
(fig.7a). Basidia 2-(3)-4-spcres, mixed, clavate 18-25 X 6.5-8.5 pm. 

Clamps present but not constant. 
Pleurocystidia not very numerous, always very sharp, or even 

mucronate, fusiform or lageniform, ventricose with a neck aften pluri
strangulate, with thick to very thick wall, especially at the buldge 
(2-2.5 pm. in width), (50)-58-80 X 5-16-(20) pm. rarily enbedded, but 
sometimes granulose at apex. (fig.7b). 
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Fig.5: Myeenella bryophiZa (Vogl.)Singer; habit- Fig.6: id.; microsco
pic features of the collections from North of France: 6a. Spores, 6b. 
Cystidia, 6c. Cuticular structure. 
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Cheilocystidia identical or broader and shorter. Edge non ste-
rile. Subhymenium very tortuose, made up with thin hyphae. 

Hymenophoral trama more or less interwoven, same hyphae being 
branched. Lactifers not seen. 

Cuticle with a dense brush-like, short and thin epicutis, in 
wich we were unable to find any dermatocystidia. Subcutis interwoven, 
hyphae reaching B um. in diameter. Hypocutis and flesh with thick-walled 
hyphae. Caulocystidia with very thick-wall, to 3 um., very stiff, scat
tered, often diverticulate at apex (45)-75-90 X 5-lo-(25) pm. Superficial 
hyphae thin-walled, same diverticulate in a rather thin brush-like surfa
ce. Oeep hyphae with the wall 2.5 pm. thick. (fig.7c: caulocystidia) 

Habitat and collection 
- Penbrom (Loire-Atlantique) Sandy, mossy pine-wood. 10.11.81. 

Leg. and Det.: Courtecuisse. n°81.11.10.1Bbis. 

The species belonging to the genus Myaene~la (Lange)Singer seem to 
be rare, or even very rare. That may account for this abundant synonymy 
as a foresaid, and the apparent confusion existing in this genus and in 
the present species. 

We prefered to describe separately the microscopic characters of the 
collections from Cote d'Opale (Stella-Plage) and those of the Vendean spe
eimen (Penbrom) because of perceptible differences (spore-size, number of 
sterigmata, repartition of clamps - those three characters being more 
probably bound - cuticular structure, structure of the caulocutis and 
cystidia). It is possible to accept KOhner's opinion (1938:613) as made 
MaasGeesteranus ·(1982b:382) from which comes the above synonymy, but it 
must be admitted that such a plain heterogeneity in the microscopic fea
tures of our two gatherings may urge on a new critical study of this 
group. We keep, in the meantime, the name MYaene~~a bryophila (Voglino) 

\ ( 7c 

Fig.7: Myaene~la bryophila (Vogl.)Singer; microscopic features of the 
vendean collection: 7a. Spores, 7b. Pleurocystidia, 7c. caulocystidia. 
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Singer, waiting for other specimens which could confirm the synonymy pro
posed by KUhner. 

MYaeneZla bryophila is noted from France by Kfihner, in "Bois de Vin
cennes", Ozoir-la-Ferriere, Marais de Presles for parisian area, in Isere 
and in Savoie (1938:617) and near Samoens (1957:67); by Romagnesi in beis 
de la Grance (1937:147) and by Remy near Brian~on (1964:499). So it seems 
to be new for the North of France, and especially for Pas-de-Calais. 

It is also mentioned from Switzerland by Favre (1948:92; 1960:406), 
from Poland by Bujakiewicz (1973:73) in the Wielkopolska province, from 
Germany by Einhellinger (1977:106) in Bavaria, from England by Dennis, 
Orten and Hora (1960:115), from Czechoslovakia by Smarda (1960:113) in 
Moravia, and also from the United States by A.H.Smith (1948:447) and 
from India by Natarajan and Raman (1980:227). It is then widely distri
buted. 

Corner (1966:148) emphasizes the occurence of the sarcodimitic struc
ture in the flesh of this species, structure that we could recognize in 
our specimens. The phylogenic and taxonomic significance of this charac
ter doesn't seem to be unanimously accepted (cf.Singer 1975:346) 

5. MyaeneZla margaritiapora (Lange)Singer 
Myaena margaritispora Lange 1914 Dansk Bot.Ark. ~:37 
Aqariaus lineatus var. atrocinereus Saccardo 1873 Atti Soc.veneto
t~ent.Sci.Nat.P~dova 2(2) :67 
Myaena lineata var. atrocinerea (Sa~c.)Saccardo 1915 Fl.Ital.Cr. 
!Ill :261 

Macroscopic characters (fig.8) 
Cap 2-12 mm. in diameter, at first hemispherical, then expanded, 

keeping a more or less acute papilla. Colour almost black when young, to 
grey-brown with a black umbo even when old. Margin striate to 2/3 of the 
radius (somewhat sulcate) somewhat everted when full-grown. Cuticle mat, 
more or less pruinose. 

Gills distant, but intermediate gills present, strongly anasto
mosing near the cap, ventricose ascending, nearly free, with a concolo
rous, entire edge, and micaceous grey avellaneous sides. 

Stipe 8-20 X 1-3 mm., cylindrical, lacking a pseudorhiza and 
filaroentose mycelium at base, greyish-cinereous to greyish-avellaneous, 
densely pruinose or even almost velvety, mat. 

Flesh none. smell weak of cultivated mushroom IAgaricus bispo
rus) Taste not tested. 

Microscopic characters (fig.9) 
Spore subspherical, X 5.5-6.5 pm., with coarse low, rather nu

merous warts, and prominent apiculus. (fig.9a). 
Basidia 4-spored, mixed with some 2-spored anes. 
Pleurocystidia large, fusiform to lageniform with apex topped 

by a digitiform diverticulate shrubby appendix (not constant), 60-75 X 
5-15 fliD• (fig.9b). 

Cheilocystidia identical, scattered. Gill edge non sterile. 
Subhymenium confuse. 
Trama interwoven. 
Lactifers not seen. 
Cuticle: Epicutis with thin hyphae, diverticulate in rather thin 

and dense brush-like surface. Subcutis made up with broader, smooth hyphae, 
lying subparallel. Dermatocystidia numerous, resembling the pleurocystidia 
but more lageniform and less often diverticulate at apex, smaller. Vacuo
lar pigment in the subcutis. (fig.9c). 
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9a 

8 

9b 

9c 
Fig.~: MyaeneZZa margaritispora (Lange)Singer; habit - F1g.9: microsco
pic features: 9a. Spores, 9b. Pleurocystidia, 9c. Cuticular structure. 
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Clamps constant or very frequent. 
Habitat and collections 

- Marchiennes (Nord) Mossy and decaying stump of Salix on the 
bank of a pool. 

Now 1 the problems set by this collection are once more interesting 
and complex. Some authors synonymise Mycenella margaritispora (Lange)Sin
ger with Mycenella lasiosperma (Bres.)Singer 1 so does Kuhner (1938:612) 1 

Huijsman (1953:70) 1 Horak (1968:392), whereas others consider them as 
two different entities, like A.H.Smith (1947:443) 1 MaasGeesteranus 
(1982b:386), Moser (1978:1.57) or KUhner and Romagnesi (1953:111) 

The distinguishing features between these two taxa first refer to 
their morphology (size of the fruit-bodies, occurence of a pseudorhiza, 
cespitose habit). With its small size, its non radtcant stipe and grega
rious habit, our collection fits well in Mycenella margaritispora (Lan
ge)Singer. The descriptions of this species all note 2-spored basidia, 
exept the study of Agaricus lineatus var. atrocinereus by MaasGeestera
nus (1983:391) who gives 4-spored basidia. 

Moreover, the descriptions of Mycenella lasiosperma (Bres.)Singer 
are nearly unanimous about that too, the basidia being typically 2-spo
red. Only LOcquin (1943:3) mentions some 4-spored basidia mixed together 
with the 2-spored ones of his fo.minor and Huijsman (1953:70) while des
cribing a 4-spored form of this taxon. 

So, the number of sterigmata could not be a useful distinguishing 
character between the two species. Anyway, our collection is worth mar
king for several reasons: that 4-spored form of Mycenella margaritispora 
seems much more uncommon than the 2-spored one. On the other hand, it is 
a new species for the NOrth of France. 

Considering the taxonomic confusion about the two binomials above
mentioned, it is extremely difficult to make inquiries about their res
pective geographical distribution. One must be satisfied with their col
lective repartition. In France KUhner (1938:612)mentions it in the Bois 
de Vincennes, near Paris, LOcquin (1943:3) near Lyon (s.n.lasiosperma 
fo.minor LOcquin). In Great Britain, Reid (1957:234) mentions it from 
Hertfordshire (s.n.laaiosperma). In Holland, Huijsman (1953:70) s.n.la
siosperma forme tetrasporique, MaasGeesteranus (1981:436, 1982b:386) 
s.n.margaritispora; in Switzerland: Favre (1960:410) s.n.lasiosperma, 
Horak (1968:392); In Germany: Winterhoff (1977:74) at Sandhausen (s.n. 
margaritispora), Winterhoff and all. (1978) as a "potentiell gef.!hrt" 
species, and Einhellinger (1977:106) in Bavaria (s.n.margaritispora); 
Italy: MaasGeesteranus (1983:391) s.n.lineata var.atrocinerea, and Bre
sadola; Czechoslovakia: Smarda (1960:112) in Moravia (s.n.lasiosperma) 
and Velenovsky (1947:21); In Poland, Bujakiewicz (1979:268) at Mt.Babia 
Gora (s.n.margaritispora); In USSR, Kalamees (1978:58) in Estonia, and 
Urbonas, Kalamees and Lukinas (1974:36) s.n.margaritispora. 
Out of Europe, it is marked by A.H.Smith (1947:443) in the USA, and 
Canada (s.n.margaritispora), and by Horak (1979:156) in Argentina and 
Chile. 

Further investigations seem necessary to state the individuality of 
the two species precisely, and their correct distribution. 

6. Mycenella salicina (Velenovsky)Singer 1951 Lilloa 22:291 
- Mycena salicina Velenovsky 1920 ceske Houby:306 

Macroscopic characters (fig.lO) 
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Cap 5-15 mm. in diameter, conico-campanulate, obtuse, greyish
brown round the brim, warmer brown in the center and blackish-brown at 
the disk. Margin slightly pellucid-striate. Cuticle smooth, mate. 

Gills white, ascending, nearly free, moderately distant, with 
a concolorous edge. 

Stipe 25-30 X 1 mm., thin, equal, horn-grey at apex, white prui
nose then becoming dirty, avellaneous ocraceous downwards. 

Flesh nearly none. Smell and taste none. 

This short description refers to n°81.11.o1.o5, 4-spored. Unfortuna
tely, we made no description of the collection n°84.10.32.05, but we must 
point out that we recognized it, in the field at first sight; so we can 
think that the description of the 1982 specimen suits to the one collec
ted in 1984. 

Microscopic characters of the tetrasporic form (n"81.11.02.05) (fig.11) 
Spores subisodiametrical, but with an outline not throughly re

gular (a tendancy to be slightly angular or showing beginnings of warts ?) 
X 5-6.5 pm., with a large prominent apiculus, to 2 pm. in lengh.(fig.11a) 

Basidia 4-spored clavate, narrow. 
Clamps present but very small, difficult to see and maybe in

constant. Subhymenium thin, confuse and tortuose. 
Hymenophoral trama subreg~lar, with the middle almost subcel

lular, with sausage-like hyphae, short, for example 25-30 X 10-15 um. 
Pleurocystidia rather numerous, slender, lageniform, with a 

long cylindrical neck, more or less irregular, obtuse with slightly thi~ 
ckened walls near the buldge. 

Chei.locystidia identical or shorter, scattered (edge non steri
le), often coated with a resinose mass, yellowish and refringent (fig. 
11b). CUticle with a gelatinous epicutis, thin (up to 15 pm.), made 
up with thin hyphae X 3pm., tortuose, more or less erected, rarely bran
ched. Hypocutis interwoven, with wider and shorter hyphae X 5-10 pm. With 
an obvious and abundant vacuolar pigment, greyish-brown. 

Flesh with interwoven hyphae, some of which have slightly thi
ckened walls. Some thin lactifers present. Dermatocystidia slender, cy
lindrical, thinwalled, fragile, very difficult to see (not figured) (fig. 
11c). Stipe with superficial hyphae gelatinous. Caulocystidia rare, 
looking like the pleuro- and cheilocystidia mixed together with clusters 
of hyaline hyphae. 

Microscopic characters of the bisporic foræ. (n°84.10.31.05) (fig.11) 
Characters identical. The only differences are: 
Spores X (4.8)-5-6.5-(7) pm. Apiculus up to 3.5 pm. in lengh. 
Basidia always 2-spored, narrowly clavate, 20-25 X 6.5-(7) pm. 

with 2 sterigmata, acute, slender, up to 6-(8) pm. in lengh.(fig.11d). 
Clamps none. 
No embedded cheilocystidia was seen. (fig.11e). 

Habitat and collections 
-Brighton (Somme) Cayeux; sandy pine wood. 1.11.81; Leg. and 

Det.: Courtecuisse and Bon. n°81.11.01.05 (4-spored) 
- Brighton (Somme) Cayeux; in moss and young grasses on sand, 

under Pinus. 31.10.84; Leg. and Det.: Courtecuisse; n°84.10.31.05 (2-
spored) . 

Other collections in North of France: Bon and VanHaluwyn (1982: 
52): Estrees-Blanche (P.-de-C.) in a lawn on calcareous shists and shrubs 
(Prunion mahaleb); Herb.Bon: Gorenflos (Somme) calcareous lawn (phospha
tes). Oct.70, n•7o779 (2-spored). 

Mycenella salicina (Vel.)Singer is probably the species in this genus 
involving the fewest problems. In fact, it is the only species whith smooth 
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Fig.lO: MyaeneLLa saLiaina (Vel.)Singer; habit ~: microscopic 
features: lla. Spores, llb. Cheilocystidia, llc. cuticular structure 
d-e: MyaeneZZa saLiaina fo.bispora court.: Ild. Basidia, lle. Cheilo
cystidia. 
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spores and dark coloured pileus occuring in temperate areas. Neverthe
less, as far as we know, it is the first time that it is noted in a 2-
spored form. Indeed, we have found no mention of that peculiarity in the 
descriptions consulted for that well-characterised species. So, we pre
sent this form as new: 

Other collections: Bon 70779 (see above) and Bon 780104 (Lannion -
Cotes du Nord Grasses and pines- Jan.1978- Leg.: Franqois; Det.:Bon) 

The forma-level seems enough since it is frequent in the genera My
aena and related that species can be seen under the 2- or 4-spored forms 
(or races) in other respects exactly similar. Moreover, the two collec
tions described above were found in the same place at 3 years interval l 

The other collections of this species are, for France: Near StBon 
(La Praz- Savoie) and Ach~res (near Paris) (KUhner; 1938:620). In Ger

many: Steinsee in Bavaria (Einhellinger; 1976:119 and 1977:107), In En
gland, Dennis, Orton and Hora (1960:121); In Czechoslovakia, in the ae
lanske Tatry mountains (Kubicka; 1963:85), and Velenovsky (1920:306); In 
Morocco: Malenqon and Bertault (1975:298). According to these authors, 
it might be mainly of temperate and septentrional distribution. 

are due to M.BON (St.Valery-sur-Somme) who sent us material 
from his herbarium in loan, G.VANHELLE (Beuvrages) who sent us a speci
men of Myaene~La bryophi~a, J.VAST (Amiens) for his help in translating 
into english language, and M.B. VERGOTTE-DUPRET (Villeneuve d'Asq) who 
controled the latin diagnosis of Myaene~La satiaina fo.bispora. 
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SOME FUNGI FROM ARGENTINA OCCURING 

ON NOTHOFAGUS PUMILIO LEAF LITTER. 

A.M.ARAMBARRI and I.J.GAMU~I 

INSTITUTO DE BOTANICA SPEGAZZINI,MUSEO DE LA PLATA, 53 N04v7, 

1900 LA PLATA, ARGENTINA. 

As a previous stage to the study of fungal succes ion on 
Nothofagus pumilio leaf litter, a critical taxonomic stu
dy 1s ess~ntial. So, as the fungi appear on the leaves ta 
ken from the forest to the laboratory, a careful inspec-
tion through the dissecting microscope is made to detect 
the tiny inhabitants. Afterwards, the organism are exami
ned as a routine with-a taxonomic purpose. Sometimes com
mon fungi appear, but otherwise curious ones not previous 
ly recorded for Argentina or new species are present. Fun 
gi described here belong to this category. 

MICROTHECIUM Corda, Icon. Mye., 2._:30.1842. 

Microthecium ryvardenianum n. sp. 

Perithecium in principio immersum deinde superficiale 
et erumpens in maturitatem, luteum vel luteum ochraceum, 
globosum vel subglobosum, sine ostiolo, 260-280 um diame
tri. Peridium hyalinum, semitranslucidum, membran~ceum, 
constitutum magnis cellulis poJyedricis hyalinis, 3~4 ·stra 
ti crassitudinis in maturitate. Asci ordinati hymeniifor-
mi,in centro aparaphysato; late clavati in abovatum, sessi 
les aut cum pedicello, parietum tenuum 65-80 x 26-30 um, -
evanescentes cuncte in maturitatem, cum ascoporis libera
tis in cavitate lisigena. Ascoporae fusiformes in asco, 
ellipsoideae, deinde hialinae, forte amyloideae prior ma
turatis, multiguttulatis, leve striatis; in aetate maturi
tatis, atrobrunneae leve striatis et cum 2 poris germina
libus conspicuis, 40-52 x 20-26 um. 
Habitat: foliae Nothofagus pumili. 

Perithecia initially immersed, becoming superficial and 
erumpent at maturity, taking-off the cuticle; yellow to pa 
le brown, globose to subglobose, not ostiolate, 260-280 um 
diam. Peridium hyaline, semitransparent, membranaceous 
built up by large, hyaline, poliedrical cells, three or 
four layer thick at maturity. Fig. 1, D-E. 
Asci arranged in a hymenium without paraphysis, broadly 
~lavate to obovate, sessile or with a short foot, thin-wa
lled, deliquescent, 65-80 x 26-30 um, leaving the spores 
free in~ lisigenous cavity. Fig. 1, A-B. 
Ascospores fusoid inside the asci, ],yaline, ellipsoj-
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FIG. 1 MICROTHECIUM RYVARDENIANUM 
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dal, strongly amyloid before maturity, finally striated 
and guttulated; when fully mature(outside the ascus) dark 
brown with fine striations and two germinative pores,40-52 
x 12-26 um. Fig. 1, C 
Substrate: on fallen leaves of Not'hofagus 'p\Jlliil'io. 
Material examined: Argentina, Neuqu~n, Parque Nacional 
Lanin, Co. Chapelco(1300 m. a.s.l.), leg. t.I.Gentili, 
11-X-1984, LPS 43831, HOLOTYPUS. 
Observation: The asci are typically arranged in a hymenium 
Iining a small cavity surrounded by a pseudotissue formed 
by thin walled cells which desintegrate during the spore 
maturation process. The ascospores are permanently hyaline 
and strongly amyloid inside the cavity, turning dark after 
liberation. For these features, the size of the ascospores 
and the type of substrate, the material does not fit any 
species described in the Genus. The. material can not be 
placed in the Genus Petre U i'dium Malloch (1970) because 
the asci never form here a hymenium and are typically 
globose although in both cases spores are amyloid. 
Geographical distribution: ARGENTINA, Neuquen. 

GNOMONIELLA Sacc., Michelia I: 312.1881 

Gnomoniella nothofagi n. sp. 

Perithecia globosa, atrobrunnea, imaersa, in cuncto me
sophyllo foliarum in sicco, 180-250 um diametri cum longo 
cello erumpente 350-500 um longi; ostiolo parvo,circumnexo 
cellulis hyalinis; paries perithecii tenua, constituta 2-3 
stratis cellularum isodiametricarum cum parietibus irregu
lare crassis atrobrunnearum; collo constituto stratis ce
llularum cylindricarum cum parietibus tenuis. Asci unituni 
cati, octospori, fusiformes, annullo conspicuo, 37-48 x -
8-11 um. Ascoporae hyalinae, non septatae, leves, falcatae, 
13-16 x 3-4 um. 
Habitat: foliae Nothofagi pumili. 

Perithecia globose, dark brown, immersed, occupying 
the ent1re mesophile, 180-250 u diam.; neck very long, 
erumpent 350-500 u; ostiole small, surrounded by hyaline 
cells; perithecium wall thin, built up by 2-3 layers of 
isodiammetric cells; cells dark brown, with irregularly 
thickened walls; neck formed by several layers of thin wa
lled, cylindric cells. Fig. 2, A. 
Asci 8- spored, unitunicate, fusoid, with a conspicuous 
qu1t1noid ring, 37-48 x 8-11 um. Fig. 2, B-C. 
Ascoseores hyaline, aseptate, smooth, falcate, 13-16 x 3-4 
um. Flg. 2, D-E. 
Substrate: on fallen leaves of Nothofagus pumilio, partic~ 
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FIG.2 GNOMONIELLA NOTHOFAGI 
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larly in spring and summer. 
Material examined: Argentina, Neuquen, Parque Nacional La
nin, Co. Chapelco, leg. M. Gentili, 11-X-1984, LPS 43830, 
HOLOTYPUS. 
Observations: the closest species to G. n·othofagi are ~· 
nana Rehrii and G. tabaeforinis (Fries)'Sacc. From G. hana 
i!I1'rers in ha ving a shorter neck and larger aser:- From G. 
tabaeformis in the arrangement of perithecia on the sub7 
strate, 1n a "calotte" in this species and scattered in 
G. nothofagi. 
i'reographical distribution: ARGENTINA, Neuquen. 

PLEOSPORA Rabh. sensu Crivelli, Diss. ETH N"7318.1983 

Pleospora leontopodii (Cruchet)Muller, Sydowia ~:285.1951 
=Pleospora helvetica Niessl. var. leontopodii Cruchet.Bull. 

Soc.Sc.Nat. Vaud, ~:25-31.1904. 

Ascostroma dark, superficial, isolated, 180-150 um diam, 
neck short, covered by brown, stiff, pluriseptate, non 
branched setae, 100-150 x 3-5 um. Pseudothecium wall build 
up by isodiammetric cells, elongated at the ostiole, 
thick-walled, dark brown to black. Fig. 3, A-B. 
Asci bitunicate, cylindric-clavate, 95-115 x 20-26 um.Fig. 
3,(:. 
Ascospores yellow brown, ovoid to ellipsoidal, asymmetri-· 
cal, uniseriate, 7-septate, with a median-primary septum 
which divides the spores in two unequal parts, each one 
with 1-Z longitudinal septa, 25-30 x 12-14 um. Fig. 3, D. 
Substrate: on leaves of Leontopodium !!Pinum, Aster alpi
~. Erigeron uniflor.um, Leontodon wcan~Semrrv"ivum 
montanum, S1lene nutans, Arnica allina, Campanu a uniflo
ra, Er1geron er1ocephalus; fallen eaves of Hothofagus 
rmilio. 
aterial examined: Argentina, Neuquen, Parque Nacional La

nin, Co. Chapelco, leg. M. Gentili, 8-VIII-1984, LPS 
4 0832. 
Observations: argentine collect~on agrees with Crivelli~ 
(op.c1t.:85, Fig. 15, K.) and Mullerg (op.cit.,loc.cit.) 
descriptions of ~· leontopodii (Cruchet)Muller, which has 
been found on herbaceous plants, mostly Cbmlositae. It is 
on this regard that our collection differs rom tne euro
pean ones, since it grows on dead leaves of a deciduous 
tree: Nothofagus åumilio (Fa~aceae). However, we consider 
that this unique ifference 1s not enough to segregate the 
argentine material in a new species. Moreover, P. leonto
podii has been found in mountainous, cold places; in the 
same situation our sample was collected. 

Wehmeyer(1961:196) states that P. leontopodii (Cruchet) 
Muller is a synonyme of~· helvetica iHessl.var. helveti-
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ca, including in the same list of synonymes an argentine 
species: P. ushuwaiens!S.. Speg. (1924:475). We have exami
ned Spegazzinl§ type coliection (LPS 2195) and found that 
perithecia are tomentose not setose, immerse in the sub
strate; ascospores have a larger number of cells than tho
se of P. leontoEodii. In all respect P. ushuwaiensis :Speg. 
agrees-with P. elvetica var. helvetica Niessl but is nea
tly different of ~· leontopodii (Crtichet)Muller. 

It is the first record of the species for Argentina. 
Geographical distribution: Argentina, Artico, Francia, Su! 
za. 

CERATELLOPSIS Konr. et Maubl., Ic.Sel.Fung, §:.:1502.1937, 

Ceratellopsis acuminata (Fuck.) Corner, A Mon. Clavaria and 
all.Gen.: 202.1950. 

=Pistfllaria acuminata Fuck., Symb.Myc.:31, t. 'fig.39. 
18.6 9. 

=Ceratella acuminata(Fuck.) Pat., Hym.Eur.:157.1887. 

Fruitboda filiform, ivory colour, 0.4-0.5 mm long. x 
0.1-0.2 mm iam., built up by monomictic hyphae, 2·3 um 
diam., paral>lJele, not agglutinated, thinwalled and with 
clamp connections. Apical portion pointed,hyaline, conspi
cuous, sterile. Stipe very short, glabrous, 0.1-0.3 mm 
long. Fig. 4, A-B-C. 
Hymenium, continuous not thickening, without subhymenium 
or cystidia. 
Basidia usually 4-spored, 6.3-8.3 x 2.5-4.2 um. Fig. 4, E, 
Basidios~ores white, obovate, smooth, 4.3-4.5 x 2-2.5 um. 
Flg. 4, • 
Substrate: on rotten 'WOod of Salix viminalis; on bark of 
catalpa; on needles of Pinus syiVestru; on fallen leaves 
of Nothofagus pumilio. -----
Material examined: Argentina, Neuquen, Parque Nacional La
nin, Co. Chapelco, leg. M. Gentili, 15-IV-1982, LPS 43833. 
Observations: our collection agrees well with Cbrners des
cription (op.cit.). Perhaps the fruitbody is more elongated 
in the argentine collection but other features also agree 
with Cbrners conception of the species. This is the first 
record for Argentina. 
Geographical distribution: Argentina, France, Germany. 

-
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A PORTRAIT OF MYCENA MACULATA. 

R.A. MAAS GEESTERANUS, OEGSTGEEST, the NETHERLANDS. 

Mycena maculata P. Karst. is widely distributed in Europe and 

known to occur in North Africa (Malen~on & Bertault, 1975: 274) 

and the United States (Smith, 1947: 341). It does not seem to 

be an easy species to identify and maybe its specific epithet 

is to blame. The epithet 'maculata' may induce people to think 

that to find·this species all one has to do is to look for 

blotched specimens but red-brown stains have comparatively 

little specific value in the genus Mycena. The result is that 

identifications based solely on the presence of reddish spots 

are liable to be erroneous. Recognition becomes even more 

uncertain if the specimens are not old enough to have developed 

any spots. The question therefore is how to make sure an un

spotted specimen actually belongs to Mycena maculata? 

Karsten (1890: 89) said that his species was related to M. gale

riculata (Scop.: Fr.) S.F. Gray, and this may have prompted 

KUhner (1938: 334) to introduce the following chemical test 

which entails: "Plonger le champignon pendant quelques jours 

au moins dans la solution aqueuse satur~e d'acide picrique ••• " 
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This would result in turning the lamellae of M. maculata a 

bright orange or orange-red, whereas those of M. galericulata 

would remain unstained (p. 326: "ne devenant pas orang~es par 

l'acide picrique"). Although skilfully contrived, the method 

appears somewhat cumbrous, and any other way to facilitate 

the identification would be welcome. My personal impression is 

that KUhner did not seem to be particularly troubled by the 

difficulty of identifying M. maculata since in his key (p. 320) 

he simply took for granted that there would always be lamellae 

of the right age to show red-brown spots. 

In much the same way M. maculata in Smith's work (1947: 231) 

keys out by duly following the couplet: "57. Gills soon stained 

with sordid-reddish stains ... ,"and dismissing the difficulty 

of judgment of the word "soon". To show that identification 

along these lines is by no means that easy, I may point out 

that whereas collection A.H. Smith 3366 (MICH) represents true 

M. maculata, A.H. Smith 17540 (MICH) does not. (I am not at all 

sure that Smith's description of M. maculata is free from alien 

elements.) 

With the staining of various parts ?f the basidiome left out 

as a key character, the following enumeration of features is 

offered for the recognition of M. maculata. 

(1) Basidiomata fasciculate and (2) growing on decaying wood. 

(3) Colour of the pileus dark to very dark. (4) Flesh firm to 

tough. (5) Odour absent or faintly spermatic (unknown in any 

other species of section Mycena). (6) Lamellae pliant-tough, 

like bacon rind. (7) Stipe cartilaginous. (8) Basidia 4-spored 

and clamped. (9) Spores amyloid. (10) Cheilocystidia not forming 

a continuous, sterile band (an exception in section Mycena) but 

instead occurring in intermittent groups; (11) covered with 
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Figs. 1-4. Mycena maculata (Weholt M61/82; L). l. 

Spores. 2. Cheilocystidia. 3. Hyphae of 

the pileipellis. 4. Terminal cells of hyphae 

of the cortical layer of the stipe. 

Figs. 5-7. Mycena maculata (Østmoe, 9 Nov. 1975; O). 

5. Cheilocystidia. 6. Hypha of the pilei-

pellis. 7. Terminal cell. 

few, coarse excrescences, a conspicuous feature of which is 

that (12) usually one or two are much inflated or elongated, 

tortuous to even somewhat torulose, and branched. (13) Narrower 

hyphae of the pileipellis smooth (but not infrequently uneven 

to rugulose) or very sparsely diverticulate, while the excres-

cences sprouting from the wider hyphae are only slightly more 

numerous. (14) Hyphae of the cortical layer of the stipe smooth 

to sparsely diverticulate, (15) their terminal cells (to be 

found near the apex of the stipe) more or less inflated, various-

ly shaped and diverticulate. 
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Mycena galericulata which may be equally dark differs from 

M. maculata in that even the smaller spores (of the 4-spored 

forms) are bigger than those of M. maculata, the cheilocystidia 

have differently shaped excrescences, the hyphae of the pilei

pellis are more densely diverticulate, and the terminal cells 

of the hyphae of the cortical layer of the stipe are either 

absent or very difficult to find. 

Mycena hemisphaerica Peck, also a very dark species and sharing 

with M. maculata the smooth narrower hyphae of the pileipellis, 

differs in the perfectly sterile lamellar edge, the differently 

shaped excrescences of the cheilocystidia, and the lack of ter

minal cells in the cortical layer of the stipe. 
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THE ARCTO-ALPINE SPECIES OF THE 

HYALOSCYPHACEAE. 

A.RAITVIIR,INSTITUTE OF ZOOLOGY AND BOTANY,21 VANEMUISE STREET, 
TARTU, ESTONIAN SSR, U S S R . 

The interest towards arcto-alpine mycology has consider

ably increased among discomycetologists in last years. 

There has been a set of FISAM papers on Discomycetes and 

several other scattered ones, among them the mapping of 

arcto-alpine distribution of Hetvetla aestivalis (Dissing, 

1983). The last-mentioned study stimulated the author to 

collect all available data on the arcto-alpine species of 

the Hyaloscyphaceae and to publish his personal experinece 

on them. 

There are approximately 250 known species of the Hyalo

scyphaceae in boreal Eurasia, but only 5 of them have dis

tinet arcto-alpine (including subarcto-subalpine) distrib

ution. There is, of course, a significant number of alpine 

and sub-alpine members of the family but they are a special 

topic and discussing them here would take too much space. 

The most outstanding feature of the arcto-alpine Hyalo

scyphaceae and probably all arcto-alpine Discomycetes is 

their wide distribution in the high mountains of Middle 

Asia and South-West Siberia: in the Tien-Shan, the Pamiro

Alai and the Altai Mountains. So the alpine part of their 

distribution extends far outside of the Alps as it could be 

seen from the map of the summed up distribution of the 

arcto-alpine Hyaloscyphaceae (Fig. 1). This fact is gener

ally unknown among the mycologists but the author has seen 

in his field works during last twenty y~ars that the alpine 

and subalpine flora of Discomycetes is extremely rich and 

abundant in the high mountains of Middle Asia and South 
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Fig. 1. The summed up geographical distribution of the 

arcto-alpine species of the Hyaloscyphaceae. 
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Siberia. It is equally remarkable that there are no arcto

alpine species of the Hyaloscyphaceae known from the Cauca

sus and that the typical alpine species of the farnily are 

rather innurnerous and rare there. 
The list of arcto-alpine species of the Hyaloscyphaceae 

follows. 

1) Belonidium elegantulum (Karet.) Raitv. It is the most 
cornrnon and widely distributed arcto-alpine species of the 

Hyaloscyphaceae (Fig. 2). It seems to be fairly cornrnon in 

Finland and also in the Ural Mountains. Eastwards its dis

tribution extends to Karntschatka. In the Middle Asia mount
ains it is not rare on dead stems of large herbaceous sterns 

in the altitudes 1500-2500 m in the Tien-Shan Mountains. In 

the Parniro-Alai Mountains it is a rare species. 

The locality in Iceland is reported by Holm and Holm (1984) 

and I have not seen their collection. B. elegantuZum could 

easily be confused with B. leueostomum. The differences be
tween thern are discussed under following species. 

2) Belonidium leueostomum (Rehrn) Raitv. It is a much 

rarer species than B. elegantulum (Fig. 3). Huhtinen (1984) 

has reported it from Canada and Finland. He stressed the 

importance of white marginal fringe as a key character of 

this species. It is true that the type specimen of B. 
Zeuaostomum has white marginal fringe and it is lacking in 

the type specimen of B. elegantuZum, but seeing nurnerous 

collections of both species I can assure that in both spee

les the specimens with white fringe are present as well as 
specimens without it. The only reliable key character is 

the ascus length. B. eZegantuZum has asci shorter than 
70 ~m and B. Zeueostomum has asci longer than 70 ~m (ex

pressed in rnean values per apotheciurn) • Of two collections 

rnentioned by Huhtinen the Canadian one is B. Zeueostomum, 

but the Finnish one is B. elegantulum. 



Fig. 2. Geographical distribution of Belonidium elegantu

lum. 
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Fig. 3. Geographical distribution of BeZonidium teuaosto
mum. 
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3) Cietella pediformis Raitv. This recently described 
species (Raitviir, 1981) is not rare in the Pamiro-Alai 

Mountains, growing on various dead herbaceous stems. Curi
ously enough it was also collected by Dr. K.Kalamees in 

Bolshoi Ainov ostrov (S.-Heinassaari) - an island near the 
coast of the Kola peninsula (Fig. 4). 

4) Laahnum virtembergense (Matheis) Raitv. Matheis 

(1977) lists several localities of this species. In Kam
tschatka it was collected on fallen leaves of Vaaainium 

uliginosum, July 30, 1978, B.Kullman (TAA-115216), and a 

beautiful Finnish material was sent by Mr. Unto S5derholm: 
Finland, Ta, Lemp!!l!, Kortej!rvi, Aug. 5, 1982, on fallen 

leaves of Vaacinium uliginosum, u.s8derholm nr.847 (Fig. 4). 

5) Lasiobelonium belanense (Svrcek) Raitv. This species 
is discussed in detail by the author (Raitviir, 1980). It 

should be added that it is common in the Pamiro-Alai Mount
ains on fallen sticks of deciduous trees in the altitudes 
1800-3200 m (Fig. 5). 

6) Unguiculella rehmii MUller. This species is very 
common in the Tien-Shan Mountains and not rare in the Pam
iro-Alai and the Altai Mountains, growing on dead herbace

ous stems in the altitudes 1500-3000 m (Fig. 6). It was 
collected in North Finland by Dr. K.Kalamees and in Canada 

by Dr. S.Huhtinen (personal communication). 
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Fig. 5. Geographical distribution of Laaiobetonium beta
nenae. 



l~ 

Fig. 6. Geographical distribution of UnguiauLeLta rehmii. 
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BIDRAG TIL HEBELOMA.II. 
Sacch~riolens-gru.ppen i Norge. 

CONTRIBUTION TO HEBELOMA.II.The Sacchariolens·group in Norway. 

Øyvind Weholt,Atriumsveien 32,N-l600 Fredrikstad. 

INNLEDNING. 

"Sacchariolens·gruppen" omfatter en gruppe arter innen Hebeloma som har 

en særegen lukt, ofte betegnet som "søtlig, aromatisk", men ogsli som 
"bi l l ig parfymert slipe". 

Gruppen tilhører seksjon Denudata (Fr.)Sacc, men har i motsetning til 

artene rundt Hebeloma crustuliniforme (vanlig reddiksopp), ikke drSper 

pS skivene. Artene flir sSledes ikke de karakteristiske mørke drSpeflek~ 
kene. 

Gruppen er nylig bearbeidet og revidert av Groger og Zschieschang (1981), 

noe som har resultert i at den er blitt supolert med tre nye arter. 

H.sacchariolens har vært det eneste "kjente" navn inntil for U Sr siden, 

en art som ble beskrevet av Quelet i 1879. H.fusipes har av mange vært 

ansett 8 ligge innenfor variasjonen av denne, men synes idag 8 være en 

art som skiller seg klart ut fra de øvrige, bl.a pli sporenes form og 

størrelse. Groger og Zschieschang <l.c) har studert Bresadolas typemate

riale av H.fusipes, men vil ikke ta en klar stilling til artens identitet 

da materialet mangler vesentlige karakterer (cystider). 

Et funn som klart synes li være Bresadolas art er imidlertid nylig omtalt 
fra Frankrike av Courtecuisse (19el,). 

Først i 1970 dukket det opp en ny Hebeloma med søtlig lukt, beskrevet den

gang av Moser under navnet H.sacchariolens var.tomentosum (Moser 1970). 

Denne arten skilte seg ut ved sin filtete, delvis smSskjellete hatt. 

Arten ble senere opphøyd til egen art (Groger og Zschieschang 1981). 

Etter supplementet fra Groger og Zschieschang omfatter n8 gruppen følgen
de kjente arter: 

H.sacchariolens Guelet ss.str. 

H.fusipes Bres. 

H.tomentosum {Moser)Groger & Zschieschang 

H.latifolium Groger & Zschieschang{=H.pallidoluctuosum) 
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H.gigaspermum Groger & Zschieschang 

H.fusisporum Groger & Zschieschang 

Alle disse, bortsett fra H.gigaspermum. er n3 opptatt 

nøkkelbind (1983). 
Mosers siste 

Vi ~egger merke tit at H.latifolium n~ skal hete H.palliduluctuosum 
(Groger & Zschieschang i Hirsch 1984>. Da det tidligere navnet frem• 
deles er mest kjent har jeg valgt 3 beholde dette i artikkelen. 

Gruppen kan enn3 ikke anses som ferdigbehandlet, og det eksisterer ytter

ligere funn med søtlig lukt som ikke synes 3 kunne plasseres blant de 

hittil beskrevne arter. En av disse er funnet i Norge, og er omtalt sen

ere i denne artikkel. For øvrig skal det foreligge funn fra Danmark og 

Øst-Tyskland av ukjente sacchariolens-arter. 

Til tross for den solide avgrensning som n3 foreligger, er det ogs3 frem

deles usikkert hvor stor variasjonsbredden kan være for de enkelte ar

ter. Dette gjør at bestemmelsene ikke alltid er enkle. 

NORSKE FUNN. 

l det følgende er en undersøkelse av sacchariolens-gruppen i Norge refe

rert. Undersøkelsen er basert p3 eksisterende herbariemateriale i Norge, 

samt funn jeg selv har gjort eller mottatt. ·Dessverre er ikke herbarie

materialet ledsaget av makrobeskrivelser, noe som har gjort at beskrivel

sene i stor grad har m8ttet basere seg p3 litteraturbeskrivelser fra 

Groger & Zschieschang <l.c). 

Hjelp til flere av bestemmelsene, samt diskusjoner av artene og eksik

katmateriale, har jeg f8tt av Frieder Groger. Dessuten er typemateriale 

og eksikkater av enkelte arter utlSnt fra Herbarium Hausknecht ved Fried

rich Schiller-universitetet i Jena, Øst-Tyskland. Uten den velvillighet 

og hjelp som her er vist ville en revisjon av det norske materialet vært 

umulig. 

Resultatet av undersøkelsen er at bare~ av de kjente arter er funnet 

i Norge. En art synes ikke 3 kunne tilpasses kjent materiale, noe som 

ogs8 er bekreftet av Groger. 

Tre belegg av H.fusipes viste seg 3 være en Naucoria-art nær N.bohemica 

(bjørkebrunhatt), men med større sporer. Trolig er dette N.spadicea Reid 

(N.langei). Denne slekten skilles lett p3 hattens oppbygning som har mer 

cellulære-globulære e~ementer. De oppgitte funn av H.fusipes hadde heller 

ikke bøyler, noe som ikke er i overenstemmelse med Hebeloma-slekten. 



149 

Det eneste funn fra sacchdriolens-gruppen som er omtalt, men ikke beskre
vet i norsk litteratur synes 3 være hos ~ristoffersen <1981). 

Da antall kjente funn i Norge fra sacchariolens-gruppen er f8, skal de 

alle nevnes i det følgende: 

1 • H.latifolium leg. J.Egeland Sognsvann, Oslo 10.09.16 

2. H.sacchariolens leg. Ø.Michelsen Asker, Akershus 30.09.66 

3. H.sp leg. S.Sivertsen Farsund, V-Agder 28.09.69 

4. H.sacchariolens leg. G.Gulden Aremark, Østfold 14.09.75 

5. H.sacchariolens leg. S.Kristoffersen Hurum, Buskerud 29.08.73 

6. H.lat i folium leg. ·S.Aase Sem, Vestfold 26.09.82 

7. H.latifolium leg. ø.Weholt Halden, Østfold 

8. H.lati fol ium leg. A.Aronsen Sem, Vestfold 28.09.84 

9. H.latifol ium leg. N.N. Kr8kerøy, Østfold? 09.84 

tillegg har Wilhelm Ramm for noen Ir siden fortalt meg at han hadde 

funn fra Kr8kerøy, men disse er ikke tatt vare pl. Det er slledes ikke 

mulig 8 si hvilke arter det har vært, men det synes trolig 8 ha vært 

H.latifol ium. 

Funnene fra Norge bekrefter ogsl det som er erfaringen fra andre land, 

at H.sacchariolens ss.str. og H.latifolium er de desidert vanligste ar

ter i gruppen. Av disse igjen er trolig H.latifolium den art som man hyp

pigst vil møte. 

Antall funn viser imidlertid at ingen av artene kan anses som vanlige. 

Et utbredelseskart for de norske funn er vist i fig.1. 

Det funnsom er gjort av Ø.Michelsen er angitt som H.sacchariolens. Jeg 

antar s8ledes at bSde lukt og manglende drSpeflekker har vært tydelig. 

Cystidene skiller seg imidlertid noe ut fra andre funn ved sin relativt 

slanke form, mer som for crustuliniforme-gruppen. Jeg har- etter l ha 

konferert med Groger- allikevel valgt l plassere funnet innen variasjonen 

av H.sacchariolens ss str. 
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FIG.1 Norske f Hebeloma~~~~okaliteter for 
riolens"-luk~: med "saccha-
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1. Hebeloma sacchariolens Quelet Fig.2. 

fi!L-Ct lwnveJu, a.vJtu.nde..t til noe kiolzlze6oJunet, o0te b'tedt p.,tkie..t, eldJte 
mea oppbøyd lza.nt, btelzofze.'t, btMI.>, noe møJtk.eJte i midten, del~ tyde.Ug 
kieb."'4J, opptil 5 <:m. 
La.melte.Jt te.tte. W midde.f.l.> te.tte., b~te.de.Jte enn tylzlzet~.>e. på kjøt.t .i. ha-t
ten, noe. a.vJtu.nde.t mot ~.otitlzen, ~.omatt titvolz~.o.t, btelzbJtu.ne. ( "ka.6 6e. m/mellz") 
til olze.JtbJtu.lte., egg 6.i.nt ta.klze.t, tLten dltåpe6te.klze~t. 
Stilk hvLt!tÆ.me.t ved 6pi~.>~.>e.n elte.Jt 6.i.n.t ~.okjelte.t, me.Jt ~.olzje.tte..t-tJtå.de.t 
mot ba.llil.>, eldlte noe. hut, ba.Jte l.>va.Rt bJtu.nende., bM il.> lzøUe.6oJune..t elte.Jt 
noe. 6o!ttykke.t, -5,5/0,6/1,0 em.--
~jør hvili, ~.>va.~zt 6a.~tge.t .t ~.>Wklza.nten. 

mild til .6va.Rt bilie.Jt. 
TiiE1 .oøtt.i.g elte.Jt paJt6yme.!tt, ~.>dpea.ktig. 
~tk.W ty~.oe., behotde.Jt godt 6a.Jtgen. 
SpoJte.Jt va.Jtie.Jte.nde., i no!t!.>k mte!tÆ.a.te.: 

1. 11,5-13,3(15,3) x 6,,-7,0J!.m 
2. 10,7-14,9(17,0) x 5,5-7,2{8, l) Fm 
3. 11,5-14,8 x 5,9-7,4 m 
4. 10, 7-14,9(11,0) X 5,5-7,4(8, 7) P!" 

+ pa.pilla.ktige., ~.>vaRt ~.>Lt!ton6oJune..t til r1l.itdel6oJune..t, ty~.> gutbJtu.ne. i KOfl 
Tly~.oe.Jte enn fl.ta.U6o.U.Um), ~.>vaRt voJtte..t. 
BaAÆ.die.Jt 4-!.>p. 30-35 x 8,5-9 fAm. 
Chiaoeyt.t.i.de~t tette, 40-62,5 t 4-10 f"l• kiubbe.6oJune..t, .i.Rke. tf!de.t.tge. 
hode.Jt, me.n kan væJte. 6o!ttykke.t. 

Undersøkt materiale: Akershus, mellom Sem og Heggedal, 30.09.66, Ø.Michel
sen. Buskerud, Hurum, Holtnesdalen, 29.08.78, S.Kristoffersen 222/78. 
Østfold, Aremark, Aremarksjøen ved Arebrekke pensjonat, 14.09.75, fuktig 
løvskogkratt ved bekkedrag, G.Gulden 323/75. DOR, Braunsdorf, Folge, 
3.10.44, P.Ebert 4429. 

2. Hebeloma latifolium Groger & Zschieschang Fig.3. 

flatt LLI'lg bJte.dt lzonvek-6, avJtu.l!de.t W nuten h.a.1vlzute.6oJtme.t, bJte.dt pu.R
le.t, kieb!t.{g, bte.Rt oke~tbe..{ge, noe ~.okilie.noke.Jt, ba.Jte ~.>vakt e.Ue.Jt .i.Rke 
møJtlze.Jte. mot ~.>entJtu.m, eldlte. me.d oppbøyd ha.ttka.nt, opptil 5 em. 
La.melte.Jt ~.olzilienbJtu.lte ( "da.Jtk 6utvoul.>") eUe.Jt "mellz m/lza.6 6e", mø!tke.Jte 
6Jtu.n n&!r. eldlte., .tydeUg Uv:ne, avJtu.ltde.t til nuten ioddlte.t.t tilvolz~.ot, 
Jtel.a.tivt bJtede., .i.Rize a.Ue. ndJt ~.otillze.n me.Uom hve.Jt "hele" ~.>R.i.ve., he.Ue.Jt 
.i.Rke. h!L-Ctlzant, mut 5 ta.meltuUe.Jt, tLten dltå.pe.6ie.kke.Jt. 
Stillz ty ~.o Mm LLI'lg, e.tte.~ve.Jtt omtJte.nt ~.oa.nme 6a.Jtge ~.>om hatt, noe. t!tåde.t, 
~e.t, men .i.Rize l.>te.Jtlzt, møJtlzne.Jt ~.ova.kt 6JUt bMi6, je.vntykk til ~.>vaRt 
lzøUe6oJtme.t, og~.>å med noe til~.>pi66e.t bcu.i..6, -41o,75 em. 
~j r 6R.i.ttent bJtu.nt, iy~.>t 6om ung. 

~.>va.lzt bLtte.Jtt, noe Jte.ddika.Rt.i.g e.t.te.Jthve.Jtt. 
TiiE1 ~.>øtUg, be.hage.Ug, pJt6!fme./tt 6åpea.Rt.{g. 
Spo!te.Jt va.Jtie~tende. i no~t~.>k mte!tÆ.a.te: 

1. 11,7-13,8(15,61 x 6,5-7,3(7,8) ~m 
2. 11,0-13,8 X 6,0-7,3 f.m 
3. 10,6-13,4 x 6,3-7,3( ,4) fm 
4. 10,7-12,6 x (5,5}6,1-?,0 ~m 
5. 10,6-13,8!15,6) x (5,5}6,1-7,3(8,4) p.m 

bJtedt rrunde.t6o!Un.{ge til !.>dlr.on6oJtme..t, .tydel.i.g gulbJtu.ne i KOH, dobbelt
.oj.i.Rt.{g 6poJte.ve.gg og tydelig voJtte..t. 
BaA.i.di..e.Jt 4-6p., 30-40 x 8-10 Jw'-m, ~.>te.Jt.{gme.Jt opptil 7, 5 f:wm. 
Chiiloc.y~.>tide.Jt 6oMv.i.nne.Jt ie.tt ved a.tdJt.i.ng, ~!Mize.6oJtme.t W &vakt lzøt
le.6oJtme..t, &ytlnd!ttilze., 20-45 x 5-10 f'-m. 

Undersøkt materiale: Oslo, Sognsvann, 10.sept.1916, pS gressbakke, J.Ege
land. Vestfold, Sem; Gullkrona, 26.09.82, i løv under eik og bøk, S.Aase. 
Vestfold, Sem; Gullkrona, 28.09.84, i kanten av fuktig grøft, i utkanten 
av takrøromr~de, løvskog, A.Aronsen. Østfold, KrSkerøy, sept.84, løvtrær, 
NN. 
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FIG,2A, H.SACQ-IARIOLENS SS.STR. 
A. CHEILOCYSTIDER 
B. SPORER 

(KOLLEKT: Ø.MICHELSEN) 

FIG.2B, H.SACCHARHLENS SS.STR, 
A. CHEILOCYSTIDER 
B, SPORER 

(KOLLEKT: S.KRISTOFFERSEN) 
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F!G,3, H,LJ\TIFOLIUI'1 GRå;ER & ZSCHIESOiANG 
= H.PALLIOO..J.JClUOSltl. . 
A. FRUKTLEGEr-1ER 
B, CHEILOCYSTIDER 
C, SPoRER 
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. 3.Hebeloma sp. Fig.4. 

Det foreligger ingen fullstendig beskrivelse av funnet, noe som gjør at 
det ikke er funnet riktig 3 beskrive denne som ny art. 
De mikroskopiske kjennetegn samt voksested er imidlertid s3 spesielle 
at funnet utvilsomt ikke kan henføres til noen av de øvrige arter 
sacchariolens-gruppen. 
Eksikkatet omfatter et eksemplar hvor hatten er sterkt forurenset av sand. 
Arten synes ikke 3 brune spesielt. 
I det følgende er finnerens (S.Sivertsen) notater om funnet gjengitt: 

" Noen f3 eks. funnet i fuktigere senkning mellom dynene. 
Eksemplarene var sterkt inkrustrert av sand, s3 finere 
mikroskopiske karakterer er vanskelige 3 finne, men den 
milde lukten og de store sporene synes 3 fastlegge arten. 
Sporer 12,5-19 x 6,5-8,5JLm, limoniforme. Hattdiameter 3-4 cm, 
orilpedannel~e i lilmelle::oqen ikke plvist". 

I tillegg skal følgende mikroskopiske karakterer detaljeres: 
Spo~~ 12,5-19 ~ 6,5·8,5~m, baÆe 4vakt vo~ede, ~. uten dobb~jikt, 
~tMkte, rrundel- m tydeLig ~.i.bton6o!UJiede, nuten 6U.Si.6oltme. 
&u.i.di.~ 4-.l:!p., 23-35 ~ 1-9 P!"• ~tett.ig~ opptJ.l. 5)A,m. 
CheJloc.yllti.deJL ko~e, 6iMke6o!UJiete, opp&vu.fmet, 2~-35 X 8-10 rm· 
Til tross for at ikke finneren har presisert lukten som "søtlig", men 

"mild", ml vi anta at dette er en art 

For 3 sammenligne med de kjente arter 

sacchariolens-gruppen. 

gruppen, er materiale innl3nt 

fra Øst-Tyskland (se foran>. Sporene kan minne noe om H.fusisporum, men 

sistnevnte har sporer med tydelig dobbeltsjikt. Cheilocystidene er de.ss

uten lange og slanke, opptil 80fLm, og den vokser i sumpige Salix-kratt. 

H.gigaspermum har ogs3 store~ men tydelige vortede sporer og lange cy

stider. 

Cystidene for~· har stor likhet med H.tomentosum, og sporene har sam

me størrelse. Ogs3 denne arten skal imidlertid ha tydelig vortede sporer 

med dobbeltsjikt. Hattens makrostruktur skal dessuten være s3 spesiell 

at det sikkert ville ha vært bemerket i finnerens beskrivelse. 

·Materiale undersøkt: Vest-Agder, Farsund, Lomsesand, 28.09.69, senkning 
mellom dynene. S.Sivertsen, LK 6938. 

SAMMENLIGNING MELLOM H.SACCHARIOLENS OG H.LATIFOLIUM. 

De to artene skal ha skillekarakterer som skulle gjøre det relativt en

kelt 9 bestemme dem i felt. Makroskopisk synes skiveavstand 3 være en 

viktig karakter, da H.sacchariolens i motsetning til H.latifolium har 

tette skiver. 

Kjøttet bruner noe hos H.latifolium, mens dette p3 det nærmeste ikke skal 

skje hos H.sacchariolens. 
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FI6,4. H.SP, 
A, OiEILOCVSTIDER 
B, SPORER 
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Mikroskopisk kan de lyse, bare svakt vortede sporene hos H.sacchariolens 

være en god karakter. Oenne arten har ogs8 lengre og annerledes cysti

der. 

Ut fra disse karakterer synes det ogs8 klart at den art som Lange (1935-

40) benevner H.sacchariolens i virkeligheten er H.latifolium. 

Tabell 1 gir et sammendrag av enkelte karakterer som til sammen skulle 

være tilstrekkelig til 8 adskille de to artene. 

For ytterligere omtale av disse henvises til diskusjonen hos Groger og 

Zschieschano (l.c). 

H.Mc.cha.JUollln4 H .lat::i6oUum 

Ha..tt: •Tydelig ldeb.Jt.ig • Sva.lrt ldebM.g 
•Noe mø.llkeJte mot .!!entlw.m • Ikke heUeJL balte 6va.kt 

mø.itkeJLe mot 6~m 

La.meUeJL: •rette, ly6e • Fjenne, mø.itkeJLe 

S.t..Uil: •Biell, bJtwteJL neppe • Bl!.un eJt 6 va.lrt 

Spolte/L: • Ly-6 e • Relati.vt mø!tlle 
• Sva. Ilt voll.ted e • Tydelig volt.tede 

Cyåti.deJL: •Opp.t..U 80 f-m • Me6t undeJL 50 tm 
Voll<5e6ted: • Sull.t til nøy.tlta.lt • &ui-Wil til nøy.tlta.U 

Nøkkel ti l norske art er i H-.sacchari olens-qryopen; 

1. Sporer sterkt vortede, fjerne skiver, bare svakt klebrig hatt 

H.latifol ium 

2. Sporer relativt glatte, skiver tette eller sandyner 3 

3. Cys ti der under 50 fm, i dynes and 

3. Cystider over SOf"m, skiver tette, fuktig voksested 

H.sacchariolens 

FOTOGRMIER A\' APTE~·!E. 

Det er ikke mulig med sikkerhet 8 anføre hvilken av de to kjente arter 

som er avbildet litteraturen da de alltid har benevnelsen H.sacchari-

~ 
Groger og Zschieschang (l.c) hevder at bildet av H.sacchariolens hos 

O~hncke & Oahncke (1979) er H.gigaspermum. OgsS bildet hos Cetto (1979) 

synes 8 være denne art. 

Ryman og Holm8sen (1984) har tydligvis avbildet H.latifolium, noe som 

fremgSr av bSde farge, skiver og stilkform. 
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SUMMARY. 

The Norwegian herbarium material of Hebeloma in the group with "sacchari
olens smell" and collects received elsewhere by the author are examined. 
From this study it is concluded that only two species from the all to
gether six species known in the group at the present time are known from 
Norway. 
These are H.sacchariolens ss.str. and H.pallidoluctuosum <= H.latifolium 
Groger & Zschieschang). Probably H.pallidoluctuosum will turn out to be 
the more common one of these taxa. 
Former collects labe~ed H.fusipes appeared to be a Naucoria, probably 
N.spadicea Reid. 
An additional collect was discovered, not complying with any known taxon 
in the sacchariolens group. This species is found among sand dunes. 
The spores were shaped somewhat like H.fusisporum, but were only mode
rately verruculose with no perisporal layer, and size were 12,5-19 x 6,5 
-8,5 p.m. 
The cheilocystidia were short, 25-35 x 8-10r-m, scarcely protruding the 
basidia. 
Only about 10 collects from the sacchariolens group from Norway are known 
to the author. 
A tabulated comparison between H.sacchariolens and H.pallidoluctuosum 
is given, as well as a key to the Norwegian species. 
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Hebeloma belongs to the less explored agaric genera. Even advan
ced mycologists are otten reticent to name the species of this 
genus, and a ternporary research of Hebeloma-material from the 
Scandinavian museums showa, that less than 25 % of the collec
tions are correctly determined. 

Although it does happen, that a whitespored fungus is placed 
with the label Hebeloma, it is not the determination of the ge
nus, that is giving the greatest problems. The grey-brown colours 
and the more or less viscid cap is usually sufficient to ensure 
a proper identification this far. 

The problems arise when it comes to the determination of the 
species. This is understandable, partly because several species 
look rather alike, partly because the same species can have a wide 
variability. Therefore, it is important to point to the raet, 
th~t a proper identification can only be made if one is very 
ramiliar with the species or by using a microscope. 

Hebeloma is traditionally divided into two sections. The cortinate 
species are placed in Sect~ Hebeloma, and those without cortina be
lang to Sect. Denudata. This division is supported by the raet, 
that the species in Sect. Hebeloma as a rule have cheiloc~idia, 
which are ventricose, and spores, that are only slightly orna
mented, and where the perispore is not loosening. In Sect. De
nudata this combination of characters apparently does not exist. 
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In Scandinavian literature there are only few veiled species re

presented. The most common species of the section - Hebeloma me
eophaeum -.is often registered, while deviating forms of thie 

arenoted under different epithets, euch as H.holophaeum, H.etro
phosum and H.fastibile. 

Beyond this Lange (1938) has recorded H.testaceum and described 

a new taxon, H.pumilum, and quite recently some of Bruchets al
pine species have been recorded from Northscandinavia. 

Although there in rec~nt S~andinavian lit erature only are very 

few species reported from this section, the proper number is hard

ly under 15. 

This exposition of the eection does not attempt to be exhaustive. 
Careful studies of the Hebeloma-material from the Scandinavian 
herbaria, which are now being carried out, reveal, that a great 
number ot the colleetions_ cannot immediately be referred to any 
of the known species. More detailed studies and further eollec

ting is necessary, if the section is to be revi.sed firmly. 

The purpose of this article is to gi~e a survey of the "known" 
species of the section, and at the same ti~e it can be seen as 

a request from the authors to look for and report findings of 
the species, which are not mentioned in this article, o~ species 

whoee area of distribution is not fully known. 

KEY TO HEBELOMA SECT. HEBELOMA 

1. With pseudorh!~a; cheilocyetidia short cylindrical-irre
gular; spores very rough with a somewhat loosening perf-
spore. 1. H.pumilum Lange 

1. Without pseudorhi~a; cheilocystidia ventricose; spores 
not very rough, perispore never loosening 2 

2. Spores ellipsoidal 3 

2. Spores almond-shaped 6 

J. In dunes under Salix repene or S.arenaria; quite stout, 
stipe 6-15 mm wide; spores lo~l4(~156) x 6-76 ~; 

2. H.psammophilum Bon 

J. Not this combination of characters 4 



160 

4. Spores 8-loi X 5-6i v; cap with distinct epicutis (25-
12o p). usually with paler margin; ubiquitous. 

J, H.mesophaeum (Pers.ex Fr.)Quel. 
4. Spores larger and cap dark brown, alomst to the margin 

or epicutis almostmissing and cap rather pale; in North 
~andinavia associated with dwarf-Salix. 

5. Cap rather pale, concolourous; incrustation of cuticle 
yellowish; dried material usually fragile (cap!) 

4. H.repandum Bruchet 
5. Cap dark brown; incrustation of cuticle dark brown; dried 

material not fragile. 5, H.marginatulum (Favre)Bruchet 

6. Spores lo-12t x 5-6i ~· under immersion clearly, but 
not atrongly rough; stipe whitish at first, then very 
rapidly turning brown from below; dried specimens u
sually very poor. On moist ground under Betula. 

6. H.teataceum (Batsch ex Fr.)Quel. sa. Lange 

6. Spores lo-15 x 6-7i V• ornamentation only just visible 
under immersion; stipe and dried specimens not conspi
cuously brown. North Scandinavia with Salix between 
mosaea on very moiat ground. 7. H.remyi Bruchet 

Note 

The presentation of the species here is entirely based on the 
quoted collections with the exception of H.mesophaeum, where 
the mentioned intervals are compiled from more than loo col

lectiona. 
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l. Hebeloma pumilum Lange - Fig. l 

~ lo-4o mm, first hemisphaerical, then expanded or even some

what depressed in the centre, very glutinous, yellowish brown 

or honeybrown, occasionally paler and more greyish near the 

margin. Velar remnants on cap surface are sometimes found. 

very crowded, at first pale greyish brown, dirty cinna

mon when mature, adnate or sliehtly emarginate. 

Stipe 2o-7o x 2-6 mm with somewhat bulbous base and/or distinct

ly rooting, fibrous, first whitish, becoming brown when old or 

bru is ed. 

Cortina fugacious, but distinct on very young specimens. 

Smell indistinct or somewhat sweetish, not of radish. 

Spores 8-9t x 4!-5! 4• !!.lmond-shaped and almost truncate, yel

low under microscope and very rough, Perispore more or less 

loosening. 

8 

A 

c 
Figure l Hebeloma pumilum Lange - Coll. ØW 85/84 
A: Carpophores (natura1 size} - B: Spores - C: Chei-
1ocyetidia 
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Basidia 4-spored, rarely with a few 2-spored basidia. 

Cheilocystidia short and cylindrical to irregular 2o-35(-5o) 
x 3-7 ~· often i bundles. On dried material they can be very 
hard to find, as they often collapse. Caulocystidia similar 
but often longer and more irregular. 

Cuticle formed of oblong hyp.)lae with 111embranal pigmentation 

covered by a very distinct epicutis, consisting of rather 
thin, hyaline hyphae, which often are partly gelatinized. 

Ecology and distribution This fungus seems to be widespread in 
Scandinavia, but it is rare. It has been found Norway, Sweden, 
Finland and Danmark, but the number of collections is very li
mited. It has a certain preferance for woods of Fagus, but the 
presence of this tree does not seem so be crucial. 

Collections. Norway, Østfold, Rygge, Kajalunden, with Fagus, 

29.!1.1984, leg Ø.Weholt (ØW H5/84) - Finland Pirkkala, Sorkkala, 
mixed forest, 5.!1.1979, leg U.Soderholm (TUR-o62854) - Danmark, 
Fyn, Kværndrup, Fagus-wood on naked ground, 29.!1.1937, leg. J. 
E.Lange (sporeprint only) 

Illustration references : J.E.Lange 119 B- M.Lange p.l61. 

Discussion and related species : The species in Section Hebe
loma have a large number of c~aracters in common, but H.pumilum 
is clearly deviatfng from these by having pseudorhiza, diffe
rent cystidia, different spores and diff~rent smell. On all these 
characters, however, it is very similar to Hebeloma radicosum 
(Bull. ex Fr.)Ricken. H.radicosum is placed in a subgenus of 
its own - Subgenus Myxocybe - due to the membranous ring and 
the strongly developed pseudorhiza. H.pumilum and H.radicosum 
are mainly to be separated by their dimensions and the structure 
of the velum, and as H.pumilum does not fit into Sekt. Hebe
loma, it should be natural to regard this species as a Myxocybe. 

The preliminary studies of the Scandinavian material reveal, 
that there are a number of different species presenting features 

similar to those of H.pumilum. Groger has just published a new 

species in Myk.Mitt.Blatt. - H.hermanniae Groger - and the de

scription is partly based on a Norwegian collection by Ø.Weholt 

(ØW HJ/83). H.hermanniae has also been recorded from Sweden, 

but it belongs to a complex, that is not yet completely disen

tangled. 
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It can be noted that the Norwegian collection of H.pumilum 

was made on acidulous ground between old leaves in a Fagus

forest. The measured pH-values showed 5,2-5,4. It was remark

able, that some of the specimens showed a very distinct pseu

dorhiza, while others obviously lacked this. Therefore this 

must be considered a character, which requires a high degree 

of attantion, already when collecting. It can be noted that 

the collection was made only 2o-3o meters away from H.spolia

tum ss. Lange (collection referred in Weholt 1983), which ap

pears to by very similar, but the spores are langer and more 

brownish, and it consequently lacks cortina. 

2. Hebeloma psammophilum Bon- Fig.2 

Syn.: H.fastibile fo. ammophila Bon 

Syn.: H.ammophilum (Bon)Bon non Bohus 

Cap 25-7o mm, at first convex, then expanded, usually with a 

broad umbo and wawy margin, viscid, hazel-brown, aften to the 

margin, with fine, innate radiating fibrils giving the cap a 

somewhat inocyboid appearance. 

Gills crowded, first pale greyish, then clay-brown as the spo

res mature, broadly adnate or emarginate. 

Stipe 4o-7o x 6-15 mm, cylindrical, on young specimens pale 

straw-coloured and almost shining, with age fibrillose and tur

ning brown, with a conspicuous sand-bulb. 

Cortina distinct on young specimens, leaving traces on the cap 

and stipe as expanding. 

Smell weak, of radish. 

Spores lo-14(-15~) x 6-7~ P• ellipsoidal, pale yellowish un

der microscope, only inconspicuously roughened, perispore never 

loosening. 

Basidia both 2-spored and 4-spored, which explains the variety 

in the size of the spores. 

Cheilocystidia ventricose or sometimes catinulate, 35-6o x 4~-6~ P• 
base aften inflated to lo ~ pr more. 
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FIG.2 

8 

Figure 2· Hebelome psemmophilum Bon - Coll. SAE-o527 
A: Cerpophores redrawn from drewings ano photos by 

S.Elborne. (left specimen is coll. SAE-1171) -

B: Spores - C: Cheilocystidie 

Cuticle formed of oblong hyphae with menbranal pigm8ntation 

covered by a distinct epicutis,consisting of hyaline, rather 

thin hyphae. 
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Ecology and distribution. This charcteristical species is only 

found in dunes, where it is li ving in association with Salix 
repens or S.arenaria. In Scandinavia this species until now 
only has been recorded from Denmark, but on the west-coast of 

Jylland it appears to be rather frequent. 

Collectiona. Denmark, N-Jylland, Pælebakke klit, Jo.IX.l982-

25.X.l98J, all leg. S.Elborne (SAE-o527, SAE-o541, SAE-o64o 
and SAE-1171) - Danmark, N-Jylland, Tversted Strand, 1J.X.l983, 
leg. S.Elborne (SAE-o953) - Denmark, N-Jylland, Kjæragård Strand, 

leg. S.Elborne (SAE-o982) 

Illuatration references : None 

Diacuasion and related species This species should hardly be 
confused, but it is not the only psammocol species of the sec

tien. H.mesophaeum is also found in dunes, and H.dunense Corb.& 
~ and H.subcaespitosum Bon are described from similar loca
lities. H.dunense is not recorded from Scandinavia, but some 
Danish collections resemble H.subcaespitosum, having the same 
size as H.meaophaeum, but somewhat larger spores. 
H.psammocolum Bohus is very similar to H.subcaespitosum, and Bo
hus now merely regards it as a varity of this species (Bohus 1982). 
Also H.aprile Romagnesi and H.collariatum Bruchet belong to this 
complex, and as there still remains many unanswered questions 

here, we are not able to find the proper epithets for the Scan
dinavian collections of this group. 

J. Hebeloma mesophaeum (Pers. ex Fr.)Quel. - Fig. 3 

f!R 15-45(-?o) mm, convex or campanulate, then expanded, usually 
more or less umbonate, centre often dark brown or reddish brown, 
margin pale grey or pale greyish brown, cap rarely concolourous; 
viscid, ueually with velar remnants. 

Figure 3· Hebeloma mesophaeum (Pers. ex Fr.) Qu,l. -

Coll. TBP-735 
A: Carpophores redrawn from drawings by T.Brandt-Pe

dersen - B: Spores - C: Cheilocystidia - D: Carpophores 
coll. O.Terney 19.IX.l981, drawn from freeze-dried ma
terial - E: Carpophore coll. J.Pedersen 2o.X.198o. 

(all carpophores in natura! si&e) 
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FIG.3 
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Gills rather crowded, pale grey, turning clay-brown as the 
spores mature, emarginate or adnate. 

Stipe 25-7o(-loo) x (2-)3-7(-13) mm, clavate, fibrillose, same
times even woolly or with membranous belta below the distinct 
cortina-zone, brownish·grey, turning brown from below. 

Cortina usually abundant, recognizable even on old specimens. 

Smell faint, of radish, stronger when cut. 

Spores (8-)8i-loi(-ll) x 5-6(-6i) P• ellipsoidal, pale yel
lowish under microscope, only inconspicuously roughened, perf
spore never loosening. 

Basidia 4-spored, 2-spored basidia rare. 

Cheilocystidia ventricose, 3o-6o(-7o) x 4-6(-7) y apically, at 
base orten inflated to 11 (15) p. Caulocystidia similar, but 
more irregular. 

Cuticle formed of oblong hyphae wi th brown membranal pigmel'lta ti on 
covered by a distinct epicutis (25-12o p wide) cohsisting of 
rather thin, hyaline hyphae. 

Ecology and distribution • This species is very common every
where in Scandinavia. It is otten found under, Pinus, Picea, 
Salix and Betula, there are few.reports from Fagus, Quercus . 
Tilia, Populua and even form burnt ground (mycorhlzal host here 
unknown). In Danmark it has not been found earlier than the 9th 
of september, but further north - especially from the saliciee -
there are earlier reports. 

Collections (figured). Denmark, E-Jylland, Langå, Skovlyst, u. 
Fagus, 2B.IX.l981, leg. !.Brandt-Pedersen (TBP 735) - Danmark, 
Langeland, Stigtehave, 19.IX.l98l, leg. O.Terney - Denmark, N
Jylland, Nystrup Plantage, 2o.X .• l98o, leg. J .Pedersen. 

Illustration referenees : J.E.Lange 119C (118D & ll8F) - M.Lange 
p.l61 - Ryman p.478 - Phillips p.l47 - Cetto 458 - Dahncke & 
Dahncke 399 - Michael & Hennig IY 28 

Discussion and related specles. This specles is very common and 
very variable.Forms_with a strongly developed cortina are aften 
referred to as H.strophoaum, and if H.strophoaum is the right 

name for such forms, Quadraccia (1984) is juetifled to reduce 
H.strophosum to be a variety of H.mesophaeum. Maybe the reduc

tion should have gone even further. 
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In Flora Agaricina Danica J.E.Lange presente H.faatibile. Thia 

speciea, however, should according to Friea have droplete on the 

gilledge, and Langes specimena are miaaing theae. Therefore Lan

ges H.faatibile is apparently only to be conaidered a very atout 
form of H.meaophaeum. 

From Sweden a collection (ØW H4/82 - leg. J.Johnsen) also showa 

remarkable dimenaions. The cap is up to 75 mm, and the atipe is 

15 mm wide and up to 95 mm long. The spores are small, 7~-9 x 

4~-6 P• and it waa found under Quercua in a decidoua foreat, but 

alao here, we have no better propoaitiona than H.meaophaeum 

We are not able to report Scandinavian findinga of H.faatibile, 

and thia indicatea a problem, as H.faatibile not only is type 

for the aection and the genus, but alao is the apeciea, H.meao

paheum initially waa deacribed as a variety of. Collectiona of 

the "true" H.faatibile could aettle theae problema. 

As mentioned H.meaophaeum is recorded from burnt aitea in Scan

dinavia, and theae collectiona might lead one to think of H.pyro

philum Moreno & Moser. The latter is having the same microacopi

cal features as H.meaophaeum, but Moreno and Moser have not been 

able to find cortina in any of the two collectiona, their descrip

tion was based on. The Scandinavian collectiona all have diatinct 
cortina and must therefore be confined to H.meaophaeum• but theae 
apecies might not be so easy to keep aeperated. 

In Agarica 8 (Wehoit, 1983) H.clavicepa (Fr.) Kummer waa reported 
from Norway. Now we are not aure. that thia waa the true H.clavicepa 
as we cannot decide, whether it is within the range of H.mesopaheum. 

It waacharacterized by ita very pale coloura, ai*ilar to thoae 

preaented by H.cruatuliniforme. 

4. Hebeloma repandum Bruchet 

~ lo-35 convex, then expanded, pale brown, almost concolorous, 

not viscid (this means that the cap on dried material is very 

fragile compared to H.meaophaeum), sometimes with velar remnants 

near the margin. 

Q!11! claybrown as the spores mature, rather crowded. 

----
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Stipe 25-45 x J-5 mm, pale brown, fibrillose, 

Cortina visible, at least on younger specimens 

Smell no observations 

Spores 9-lli x 56-66 ~· ellipsoidal, under microscope pale 

yellowish, ornamentation only just visible under immersion. Pe
rispore not loosening. Spores very similar to those presented 
by H.mesophaeum - Fig.JB - but they might be sligthly larger. 

Basidia 4-spored, 2-spored basidia are not common. 

Cheilocystidia ventricose, Jo-7o x 4-6 P• base often inflated to 
lo p or more. Caulocyatida similar, but more irregular. 

Cuticle formed of oblong hyphae wi th a yellow utembranal pig;nentation 
the epicutis is almost missing, only very few sporadical hyaline 
hyphae can be observed on the cap-surface. 

Ecology and distribution. This species is most likely to be 
found in the dwarf-salicie·a in northern part of Scandinavia, but 
th~ distribution is not yet fully known, as it. is often confused 

with H.mesophaeum, 

Collections: Norway, Finnmark, Alta, Kviby, hard ground, 24.VIII. 
1968, leg. O.Skifte (OS 216/68), Norway, Troms, Tromsøya, 2.X.l96o, 
leg. O.Skifte (OS 1686) 

Illustration references : None 

Discussion and related species : This species is without any doubt 

very closely related to H.mesophaeum. Bruchet (197o) seperates it 
from this species referring to the paler colours and association 

wi.th Salix herbacea in alpine regions. However, H.mesophaeum is 
also found on such localities - at lesst in Scandinavia - and 
bearing in mind the variability of this species, the pale colours 

hardly be sufficient to justify a separation. 
What might be more important is, that Bruchet describes H.repandum 
as being "peu visqueux 11 , and this statement is underlined by the 
fact, that the type-material almost lacks epicutis. This is also 

the case with the Northscandivian collections, and these are fur
thermore characterized by having a rahter'short stipe and the same 
pale colours. 

H.repandum is maybe easiest to recognize when dry, on the fragile, 
criapy conaiatensy, that comes from the lack of distinct epicutia. 
H.mesophaeum, on the contrary, is usually quite tough when dry. 
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Figure 4- Hebeloma marginatulum (Favre) Bruchet -
Coll. S.Huhtinen, 27.VII.l98o 

A: Carpophores {natural size) drawn from photo by 
S.Huhtinen - B: Spores - C: Cheilocystidia 

5. Hebeloma marginatulum (Favre) Bruchet - Fig. 4 

Syn.: Hebeloma versipelle (Fr.) Kumm. vah marginatulum Favre 

Cap lo-35 mm, convex, often with broad umbo, dark brown almost 

to the margin, not viscid. 

Gills rather crowded, pale greyish, then claybrown as mature, 

emarginate. 

Stipe 2o-4o x 4-6 mm, whitish, then turning brown from below. 

Cortina visible, at least on younger specimens, can form a white 

coating near the cap margin. 

Smell no observations 

Spores lo-14 x 6-7~ P• ellipsoidal, pale yellowish under micro
scope and the ornamentation is only just visible under irnmersion, 

perispore not loosening. 

Basidia 4-spored. 

Cheilocystidia ventricose, Jo-65 x 4-6 P• base often inflated 
up to 12 u. Caulocystidia similar, but often irregular. 
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Cuticle formed of oblong hyphae wi th a brown membranal pigmen
tation. The epicutis is consiating of hyaline, thin hyphae, 
but it appears to be quite reduced and with a certain habit 
of loosening from the cutis, and that makes it difficult to 
measure. 

Ecologi and distribution. This species is from Scandinavia no
ted from the northern part of Norway from the dwarf-Sslicies. 

Collections : Norway, Svalbard, Longyearbyen (many collections, 
among these) 27.VII;l98o, leg. S.Huhtinen (SH 149) - Norway, 

Troms, Tromsdalen, Dalheim-Fløyfjellet, 8oo m. att., 25.VIII. 
1965, leg. M.Lange l O.Skifte. 

Illustration referenees : Favre (1955), Pl.IX, fig.l. 

Discussion : This speeies is easy to reeognize due to its dark 
cap and the rather large, ellipsoidieal spores. H.repandum is 

close, but is easily iden~ified with its pale colours and its 
fragility as dry. 

Typestudies of H.marginatulum have not yet been carried out, 

so for the moment it is not finally verified, that this is the 
apecies Favre had in mind. 

6, Hebeloms testaceum (Batsch ex Fr.) Quel. as. J.E.Lange- fig.5 

Qa2 (15-)25-5o mm, convex then expanded, sometimes with umbo, 
centre hazelbrovn, margin white or whitish, 

~ crowded, white, then clay-brown with maturity, emarginate. 

Stipe (25-)3o-8o(-9o) x 4-7(-8) mm, clavate base inflated to lo 
(-13) mm., white, but soon strongly discolouring from below, on 
older specimens the stipe will be totally brown. 

Cortina fugacious, only visible on young specimens. 

Smell of radish. 

Spores (9t-)lo-11H-12) fl• almondshaped, sometimes papillate, 
slightly rough, under microseope yellowish with a reddiah tinge, 
containing a drop, that is visible in KOH. In Helzer the spore 
takes a darker colour, and the drop will not be visible. Pari

spore not loosening. 

Basidia generally 4-spored, but 2-spored basidia can be present. 
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FIG.5 
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Figure 5 Hebeloma testaceum (Batsch ex Fr.) Quel. 

ss. J.E.Lange- Coll JV 84-1371 

A: Carpophores (natural size) - B: Spores -

C: Basidia - D:Ch~ilocystidia 

o 
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Cheilocystidia ventricose or catinulate, 4o-7o(-9o) x 4-5t ~· 
base inflated to 6-lo(-12) P• caulocystidia similar, but ge
nerally more irregular. 

Cuticle formed of oblong hyphae wi th pale membranal pigmentation 
covered by a dis tinet (approximately Jo p) epicutis, consisting 
of very thin, not gelatinized hyphae. 

Ecology and distrlbution : This species is apparently rare, and 
should be looked for in humid places, where it lives in associa
tion with Betula. It seems to have a southern distribution in 
Scandlnavia. 

Collections- Danmark, Amager, Kongelunden, u, Betula etc,, 29. 

IX.l984, leg. J.Vesterholt (JV84-1371) -Danmark, Copenhagen, 
Damhusengen, u.Betula, 2l.IX.l984, leg. J.Vesterholt (JV84-1278 
l 1279) - Denmark, N-Sjælland, Tokkekøb hegn, u.Betula, ).X.l984,· 
leg. J.Vesterholt (JV84-1461) -Norway, Vestfold, Sem, Essoskogen, 

u, Betula l Quercus, 7.X~l984, leg. A.A:•- (ØW H15/84) - Nor
way, Nordland, Saltdal, Rognan, 5.IX.l98o, leg. S.D.I A.Granmo -
Finland, Turku, Ruissalo, 29.IX.l98o, leg. S.Huhtinen 

Illustration references - J.E.Lange 118 E 

Discussion and related species : Here we have decided to bring 
thls species under the name H.teataceum ss.Lange, as we can not 
be sure that this is the species, Batsch had in mind. 

It is,due to the distinct ornamention of the spores and the re
markable habit of discolouring,very easy to separate from the 
other cortinate Hebelomas. Romagnesi has described a very si
milar specles - H.clavullpes - that la supposed to be smeller 
and to have slightly larger spore~ (and the presence of Betula 
is not mentloned). However we would not exclude, that these 
two might be identical, and that H.clavulipes even might be the 
correct.name for this species. 

7. Hebeloma remyi Bruchet - Fig.6 

Syn.: Hebeloma mesophaeum (Pers.ex Fr.) ,Qu~l. var mscrospo
rum Remy. 

f!p lo•J5 mm,convex, then expanded, claybrown colours, margin 

usually paler. 

Gille rather crowded, clay-brown by maturity. 
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FIG.& 

Figure 6- Hebeloma remyi Bruchet - Coll. Romell 9953 

A: Spores - B: Cheilocystidia 

Stipe 25-6o x 2-6 mm, pale, then discolouring from the base up
wards. 

Cortina present but not abundant. 

Smell. No observations. 

Spores lo-14 ' x 6-7' P• almond-shaped, pale yellowish - pale 
ocre under microscope, ornamentation only visible under immer

sion, perispore not loosening. 

Basidia generally 4-spored, but 2-spored basidia are also common, 

which explainsthe variability in the size of the spores. 

Cheilocystidia ventricose Jo-6o x 4-6 P• base inflated to lo u 
or more, often difficult to find on dried material ( possibly 
due to an inclination to collapae ). Caulocystidia similar, but 

orten more irregular. 

formed of isodiametrical or oblong elements with me~branal 

pigmentation, covered by a very distinct epicutis· (5o-loo J')• 
consisting of thin, hyaline hyphae. 

Ecology and distribution : This species is recorded from the nor
thern part of Scandinavia, where it can be found in association 

with dwarf-Salix (and Betula ??). 
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Collections : Sweden, Torne Lappmark, JukkaJarvi, Abisko, 21. 

VIII.l915, leg. L.Romell - Sweden, Torne Lappmark, Jukkasjarvi, 
Abiako, 17.VIII.l915, leg. L.Romell - Norway, Troms, Tromsøya, 
in Sphagnum, 6.IX.l975, leg. O.Skifte 

Discussion and related species : As the notes on the known Scan
dinavian collections are very few, the macroscopical description 
of this apecies is rather superficial. 

Typematerial of H.mesopaheum var. macrosporum has not yet been 

atudied, ao we can not be aure, that it is our fungus, but the 
likeneasea are striking. 

Apparently this species is very hard to separate from H.meso
phaeum on macroacopical characters alone, but H.remyi has a 

preference for humid places with mosses, and by using microsco
pical characters no confusion should be possible. 

There are several other ijebeloma-apecies with cortina and almond
shaped spores. Most of these are to be found in asssociation with 

Salix, but the;:r all appear to be rare, and further studies are 
required before a survey can be presented. 

FURTHER STUDIES 

As mentioned in the introduction, we are not able to give any 

exhaustive presentation of the cortinate Hebeloma_s in Scandi
navia. Many studies are still to be done, but one of us (JV) 
is working on a revision of Scandinavian Hebelomas with cortina 
and those with pseudorhiza (loosening perispore, short cysti
dia etc. - not exclusively veiled species). 

Collections of such species would be very welcome, in fact ~ 

mesophaeum is probably the only of these~ in which we are not 
very interested. The most interesting species are those with a 

pseudorhiza and those recorded from the saliciea. 
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NOTES ON HYGROPHORUS.V. 
A critical stu.dy of Hygrocybe for=icata 

(Fr.)Si=s- se=su. lato. 

EEF ARNOLDS,BIOLOGICAL STATION,9418 PD WI~STER,the NETHERLANDS.* 

l. Introduction. 

Konrad & Maublanc (1937: pl.376) described and depicted Hygrophorus 

fornicatus as a rather variable, but characteristic species with a pileus 

up to 60 mm, ranging from whitish grey to grey-brown; the lamellae ven

tricose, emarginate, white or pale greyish; the stipe white, faintly 

striate; the context white, not discolouring, with an earth-like smell 

and the spores 7-8.5 x 4.5-5.5 ~m. Hygrophorus streptopus, clivialis 

and distans were listed among the synonyms. This concept has been fol

lowed by e.g. Kuhner & Romagnesi (1953:53) and Arnolds (1974:161). 

However, Orten (1960:257) distinguished besides Hygrophorus 

fornicatus two related species, noticing that these species, B.clivialis (Fr.) 

Sacc. and H.lepidopus Rea, were in need of modern descriptions. 

l-loser (1978:84) made another division into Bygrocybe fornicata and 

H.streptopus (Fr.) Sing. & Kuthan. Bon (1976:19) keyed-out four species 

in this group, in addition Hygrocybe distans (Berk.) H.Bon & Chevassut 

and H.clivialis (Fr.) P.D. Orten & Watl. H.lepidopus (Real P.D.Orton & 

Watl. was briefly mentioned as fifth species. Printz (1980:65) 

described from Denmark Hygrocybe clivialis, streptopus and fornicata, 

following Bon's taxonomic concepts. These concepts were also copied 

by Henze (1982:9), but he added a sixth species to this group: 

Camarophyllus fornicatus P.Karst. (besides Hygrocybe fornicatal). 

* comm. no. 289 of the Biological Station, Wijster. Comm. no. 88 

of the Dept. of Plant ecology of the Agricultural University, Wageningen. 
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The aim of the present study is to evaluate the various 

taxonomic concepts. My own observations are mainly compared with 

the data given by Bon (l.c.), because his descriptions are, at 

least in part, based on original observations. 

2. Material and methods. 

In order to study the variability in this species complex 

and the validity of published taxonomic concepts I studied the most 

important diagnostic character~ in basidiocarps belonging to twelve 

collections from the Netherlands, one from Belgium and five from 

Denmark. In one collection (Arnolds 480) two basidiocarps have been 

investigated. Colour codes are according to Kornerup & Wanscher 

(1967). 

I wish to express my gratitude to the curator of the Botanical 

Museum of the University at Kopenhagen for the loan of the Danish 

collections. 

3. Variation in spore size. 

a. Observations: Table l gives the results of my measurements of 10 

to 20 spores in each of the studied basidiocarps. In Fig. l. the 

average values are plotted in a diagram. It is clear that the spore size 

varies considerably, but that it is impossible to distinquish two or 

more clusters. Consequently spore size cannot be a criterion of taxo

nomic importance unless perhaps it appears to be correlated with 

other characters. 

The spore size of the studied collections can be summarized 

as: 5.5-8.5 x 3.5-6 pm, Q 

6.3-7.7 x 4.2-5.2 pm., Q 
1.2-1.9 (-2.1), on the average 

1.35-1.65. 

b. Discussion: Bon (l.c.) attributed great importance to spore size 

in his species concepts: for H.fornicata he reported 

7-8.5 x 4.5-5.5 pm (Q ~ 1.7), H.clivialis 6-8 x 4-5.5 pm 

(Q 1.4-1.6), B.streptopus 6-9 x 3.5-4.5 pm (Q = 1.8-2), and 

B.distans 7-8 x 5-6.5 pm (Q 1.3-1.5}. Henze (l.c.} copied these 

data and added for Camarophyllus fornicatus a SPore size of 

6.5-9 x 4-6 pm. Printz (l.c.) mentioned for B.fornicata spores of 

7-8.5 X 4-5 pm, for H.streptopus 7-9 X 4-5 rm, and for H.clivialis 

5.5-7 x 3.5-5 pm. 



Table l. 

variation in spore characters in 18 collection of Hygrocybe fornicata sensu lato, arranged according to increasing spore length 

Herb. m Herbarium, K = Botanisk Museum, Kopenhagen; L Rijksherbarium, Leiden; W Herbarium Biologisch Station Wij•ter. 

Coll. Herb. range of spore size per basidiocarp (n=l0-20) 

Arnolds 4438 w 5.6-6. 7(-7.5) X (3.9-)4.2-4. 7(-4.8) 

Arnolds 4082 w (6.1-)6,5-7.4(-7.7) X 4.0-5.0(-5.1) 

Arnolds 4478 w 6.2-7.0(-7.3) X 4.2-4.7(-4.8) 

Klug-A ll X 81 K (5.9-)6.1-7.3(-8.4) X (3.9-)4.2-4.7(-4.8) 

Rabenborg 29 IX 77 K (5.8-)6.3-7.5(-7.7) X 3. 7-4.5 

Tjallingii 27 X 73 w (6.1-)6.2-7.5(-7.7) X (3.6-)3.7-4.8 

Arnolds 4422 w (5.8-)6.1-7.5 X (4.0-)4.2-5.1(~5.6) 

M.Lange 6 X 54 K 6.3-7.7 X (3.9-)4.0-5,1(-5,4) 

Arnolds 4470 w 6.1-8.1 X 4.2-4.7(-4.9) 

Arnolds 486 (l) L (6.1-)6.4-8.0(-8.3) X (4.5-)4.8-5.9(-6.1) 

Arnolds 460 L (6.2-)6.3-7, 7(-8.2) X 4.9-5.6 

Arnolds 486 (2) L 6.4-8.0(-8.2) X 4.6-5.1(-5.6) 

MØller 23 IX 62 K 6.3-7.7 X 4.5-5.6 

Arnolds 4091 w 6.7-7.7(-8.4) X (4.0-)4.3-4.7(-4.8) 

Ra1d l XI 77 K 6. 3-7.9 c-a .21 x 13.7-14.0-4 .a c-4. 91 

Groenendaal 7 XI 82 w 6.5-7. 7(-8.4) X 4.0-4.9(-5.0) 

Arnolds 478 L (6.4-)6. 7-8.0 X (4.3-)4.5-5.3(-5.4) 

Arnolds 4125 w (6.3-)6.9-7.7(-8.4) X 4.4-5.3 

Arnolds 431 L (6.3-)6.9-8.6 X (3.8-)4.4-5.0 

average spore size range of Q-values 

6.Jl X 4.49 (1.2-)1.3-1.5(-1.6) 

6.60 X 4.49 (1.2-)1.3-1.6 

6.61 X 4.50 (1.3-)1.4-1.6 

6.66 X 4.51 1.3-1.8 

6.70 X 4.18 1.4-1.8 (-1.9) 

6.85 X 4.25 (1.4-)1.5-1.8 

6.85 X 4.66 1.3-1. 7 

6.90 X 4,65 1.3-1. 7 

6.92 X 4.52 (1.3-)1.4-1.8 

7.09 X 5 .l9 (1.2-)1.3-1.5 

7.10 X 5.19 1.2-1. 5 

7.15 X 4.93 1.3-1.5(-l. 7) 

7.20 X 5.06 1.3-1.6 1-l. 7) 

7.22 X 4,52 1.4-1. 7 (-1.8) 

7.28 X 4.46 1.4-1.8 (-2 .0) 

7.32 X 4.46 1.5-1.8 

7.35 X 4.89 (1.2-)1.4-1.6(-1.7) 

7.38 X 4.81 1.4-1. 7 

7.67 X 4.72 (1.3-)1.5-1.9(-2.1) 

Q 

1.41 

1.47 

1.47 

1.53 

1.60 

1.61 

1.47 

1.48 

1.53 

1.37 

1.37 

1.45 

1.42 

1.60 

1.63 

1.64 

1.50 

1.54 

1.63 
l 

..... 
co 
o 

--~ 
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All data fall completely or almost completely within the 

variation of my measurements. Special attention deserve the very 

narrow spores, reported by Bon (l.c.) for B.streptopus. Assuming 

that his measurements are correct there is still hardly any reason 

to describe a diffe~ent species on the basis of this character 

only. In this connection it is difficult to understand why Bon 

(l.c.) quotes a description of B.streptopus by Singer & Kuthan 

(1976:7) with spores 6.5-9.5 x 4-5 pm. 

4. Variation in colour of the pileus. 

a.observations: In most of the studied collections the pileus 

is beige, ochraceous, pale greyish brown or pale brownish to 

olivaceous grey, (e.g. Methuen 5B3, C4, 04, DS; 6D4; 4D3), often 

with paler, whitish margin and/or darker centre. Less often the 

pileus is entirely whitish to pale ochre (Methuen 4A2, A3, B3) or 

predominantly dark grey brown (e.g. Methuen 5E4, ES; 6E5, F5). 

The variability usually increases with the size of the population. 

In the Netherlands the richest locality for H.fornicata is on the 

grassy banks of the "Drongelens Kanaal", near Den Bosch. Within 

the hundreds to thousands of basidiocarps present there each year 

almost the complete range can be found from pale ochre to dark grey

brown. 

Some collections only comprise whitish basidiocarps. The dis

crepancy between this pale form and the more pigmented forms seems 

to be more pronounced than between pale and dark greyish forms 

which are very often intermixed. Therefore it may be acceptable to 

distinguish the pale and darker collections in the rank of variety, 

but certainly not as species. 

For the aim of this study the collections listed in Table l 

were divided into three classes: (l) collections with whitish to 

pale ochraceous pileus, (2) with predominantly ochre-brown to 

pale brownish grey pileus, (3) with predominantly greyish brown 

to dark grey-brown pileus. These classes are plotted against spore 

size in Fig. 1. It appears that no correlation exists with the 

spore size at all. 

b. Discussion: The colour of the pileus is for Bon (1976) 

the key character to distinguish on the one hand the whitish 

H.fornicata and H.olivialis, on the other hand the greyish or 

brownish H.streptopus and H.distans. In this context it is remarkable 

that Bon (l.c.) refers under H.streptopus to his description of that 
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Fig. l. Scatter diagram of average lengtp and width of basidiospores 

of Hygrocybe fornicata sensu lato and the relation to the colour of 

the pileus in the studied collections. 

o : colour of pileus unk~:~own 

å pileus whitish or pale ochre 

X pileus mainly pale ochre brown to brownish grey 

e = pileus at least at centre dark grey brown 

species from 1970(:174). In that paper H.streptopus was described 

as a fungus with a pale, whitish pileus and even characterized 

as resembling a small Tricholoma columbetta. The spores were re

ported as 6-7.5 x 3-4 pm, consequently in accordance with his 

data from 1976. On the other hand Moser (1978:84) described the 

pileus of H.fornicata as'grau, olivqrau oder braunlich', 

H.streptopus as 'beige bis blass russbraun' . Printz (1980:65) 

keyed-out B.clivialis on the basis of its whitish pileus with 

ivory centre against pale qreyish to br~wnish H.streptopus and 

B.fornicata. 

In my opinion species cannot be based on the character 

of pileus colour, even not in combination with spore size. 
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Fig. 2. Scatter diagram of average length and width of basidiospores of 

Hyqrocybe fornicata sensu lato and the relation to the size of the 

pileus in the studied collections. 

et = pileus rather small, up to 35 mm 

X pileus medium, ± 30-50 mm 

a = pileus large, up to 70 mm 

5. variation in size of the basidiocarps. 

a. Observations. In the 18 collections studied the diameter of 

the pileus ranges in mature basidiocarps from (14-) 20 to 67 mm, 

the size of the stipe from 30x3 to 100xl5 mm. The variation in size 

of basidiocarps is considerable, but not unusual within Byqrocybe. 

In order to study possible correlations with spore size the collec

tions were divided into three classes: (l) pileus up to 35 mm wide; 

(2) pileus predominantly 30-50 mm wide; (3) pileus up to more than 

50 mm wide (Fig. 2.) There seems to be a weak tendency for small basi

diocarps to have smaller spores, but this correlation is by no means 

siqnificant. 
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By comparison with Fig. l it is a1so evident that the co1our 

and the size of the pi1eus are not corre1ated. 

b. Discussion: Bon (1976:19) used the size of the pileus 

as an additional character to distinguish H.fornicata (30-70 mm) from 

H.clivia1is (20-40 mm). The size of basidiocarps was not mentioned 

for H.streptopus and H.distans. 

In the original descriptions Fries mentioned for H.fornicata 

(1838:328) a pileus of 2 unc. (52 mm) wide, for var. clivalis l) 

(1851:134) of 1.5 unc (39 mm), a minor difference only. In my opinion 

size of basidiocarps is a useless character within this group. 

6. Variation in other characters. 

Bon 1 l.c.) u sed in his key severa1 other characters, e.g. the 

appearance of the surface of the pileus, the shape of the pileus, the 

shape and spacing of the lamellae and the smell. Same of these charac

ters are difficult to quantify. A study of the collections listed in 

Table l has revealed that a1so in these characters a continuous varia

tion exists and that the extreme ends of this variation are not corre

lated with other characters. Consequently these characters are not 

diagnostic within this group. 

7. Taxonomic conclusions. 

In my opinion it is inevitable to recognize only ane species 

within the investigated taxonomic group. Within this species a distinc-

tion may be useful in the rank of varieties between collections with 

white to pale ochre pileus and col1ections with a darker pileus. Even 

this distinction remains doubtfu1. 

Possibly H.lepidopus Rea appears to be another good species, 

characterised by the pileus and basal 3/4 of the stipe, being covered 

with minute, adpressed, sepiascales. At the moment no sufficient data 

are availab1e: since the original description by Rea (1927:214) no 

additional records have been reported. 

l) Fries (1851) originally spelled the epithet as "clivalis'. Many 

later authors wrongly used the spell ing 'clivialis'. 
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From table l it can be concluded that the majority of the 

collections has a ± pale grey-brown pileus, ± 30-50 mm broad, and 

spores measuring ± 6.5-8 x 4-5 pm (Q ± 1.4-1.6) It is most remarkable 

that it is impossible to identify this form with the "monographic key" 

by Bon (l.c.) since the two brownish species, H.streptopus and H.distans, 

should be clearly different in their spore size, 6-9 x 3.5-4.5 (Q = 1.8-2) 

and 7-8 x 5-6.5 (Q= 1.3-1.5), respectively. One cannot avoid the impres

sion that the differences were exagerrated to stress the distinction be

tween these "species". On the other hand it may be regarded as an invi

tation to fill this gap by introduction of yet another species name. 

In fact this has been practiced by Henze (1982:9), who copied in his 

key (without reference) the description of Camarophyllus fornicatus by 

KUhner (1977:141,143) indicating a spore size of 6.5-9 x 4-6 pm. 

8. Nomenclatorial considerations. 

Fries (1838:327,328) introduced simultaneously the names Hygro

phorus fornicatus and H.streptopus. If these names are regarded as 

synonyms the name H.fornicatus has to be used since Bataille 

(1910:45) united both species and described streptopus as a variety 

of H.fornicatus. 

According to Article 57 of the Code of Nomenclature the latter name 

has to be selected.Fortunately this choice agrees with current use amcng 

mycologists. 

In the original description Fries (l.c.) described H.fornicatus 

with a smooth, viscid pileus ( "leavi-glabro viscido") and emarginate 

lamellae ("sinuato-adnexis"). In most of the studied collections of 

H. fornicata the pileus is dry and minutely innate-fibrillose. For some 

authors, e.g. Favre (1960:388), this was a reason to reject the epithet 

fornicatus for the present species. Indeed it remains debatable whether 

Fries' concept of this species is really the same as the present one. 

However I prefer to retain the epithet fornicatus because of the following 

reasons: (l) the appearance of the surface of the pileus is described 

differently by various authors, although they evidently mean the same 

taxon, e.g. by Kuhner (1977:141) as "tr~s glabre, mais distinctement 

fibrilleuse radialement sous la loupe", (2) the pileus in older basidio

carps sometimes feels greasy to slightly viscid (own observations; 

Konrad & Maublanc, 1937:pl.376: "chapeau •••..• humide ou å peine 

visqueux", Bresadola, 1928: pl. 333 ("H.fornicatus var. clivialis: 
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"pileus .•..•• subviscidus"), (3) within Hygrophorus sensu lata the 

emarginate lamellae are very characteristic of H. fornicata, (4) alter

native names, such as H.streptopus and H.distans are even more doubtful 

(see below). 

H.streptopus was originally described by Fries (1838:328) refer

r ing to the description by Sec re tan of "Agaricus sinensis longipes". 

This is the nomenclatorial type, although all names published by 

Secretan are invalid (ICBN Art. 23, Ex. 10). Fries himself did not 

know this species. It is doubtful whether that species is identical 

to H.fornicata var. streptopus in the present concept. Differences 

are mainly the thin, rather crowded lamellae and the habitat in 

mossy pine forests. For the time being I prefer to maintain the 

name streptopus rather than to introduce a new name, since no 

blameless alternative is at hand. 

If ane prefers to distinguish two varieties on the basis of 

pileus colour the correct names are Hygrocybe fornicata (Fr.) Sing. 

var. fornicata for the pale collections and H.fornicata var. 

streptopus (Fr.) Arnolds (1985) for greyish and brownish collections. 

Most authors have attributed the epithet fornicatus to the darker 

taxon, whereas they named the whitish taxon H. (fornicatus var.) 

clivalis, e.g. Orton (1960:257) and Printz (1980:65). This is 

not correct. 

The pileus of H.fornicatus was originally described as "albolividoque" 

(Fries, 1838). Since the pileus of H.streptopus was originally des

cribed (l.c.) as "fusco-lutescente" that name can be used for the 

-more widespread- darker variety. 

H. clivalis was originally described by Fries (1851:134) as a 

slender variety of H.fornicatus. I regard it merely as a small form 

of that species (var. fornicatus) without taxonomic value. 

Hygrophorus distans Berk. (1860:200) is in my opinion not close to 

H.fornicata since the lamellae were described as decurrent. Dennis 

& al. (1960:184) regard it as a nomen dubium, possiblY identical to 

Hygrocybe (Camarophyllus) virginea. I agree with that point of view. 

The simultaneous use by Henze (1981:9) of the names "Hygrocybe 

fornicata (Fr.) Sing" and "Camarophyllus fornicatus P.Karst". for 

two different taxa is not allowed since the two names have the same 

nomenclatorial type, viz. Hygrophorus fornicatus Fr. (1838). 

Singer & Kuthan (1976:7) intended to describe a new species, 

Hygrocybe streptopus, with as basionym Hygrophorus streptopus Fr. 
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(1851:134) and with a reference to the latin diagnosis in MOnoqraphia. 

Bowever, Fries gave a direct reference in 1851 to his description in 

Epicrisis (1838:328), so that it is in nomenclatorial respect the same 

species with the same type. Since Bygrocybe streptopus Sing.& Kuthan 

excludes the type of Bygrophorus streptopus Fr. it is a new species 

indeed (Art. 48.1), but it was not validly published (Art. 37). 

Ø.streptopus sensu Sing. & Kuthan falls within the variation of 

H.fornicata. 

9. General discussion. 

It is inherent to nature that some species are more variable than 

others, in other words that there is variation in variability. 

Same mycologists seem to have great problems with the acceptance of 

this phenomenon in fungi. The temptation is strong to split diverse 

taxa into a number of more narrowly defined species. It is true that 

some traditional species have appeared to be in reality complexes of 

well-defined species, e.g. recently Armillaria mellea (e.g. Korhonen, 

1978, MarxmUller & Printz, 1981) and Flammulina velutipes (Bas, 1983). 

In these cases the new species concepts have been thoroughly des

cribed and discussed. However in many cases the splitting is rather 

based on wishful-thinking than on critical studies,and results of 

other investigations, not confirming the hypothesis of the author, may 

be even consciously neglected. 

ln this context I give another example in the genus Hygrocybe. 

In the group of blackening taxa around H.con~ca Bon (1976) distinguished 

8 species, whereas I recognised only one species with four varieties, 

covering the same variation of characters (Arnolds, 1974). 

This difference may be "only" based on a different species concept, 

but it is more difficult to explain why Bon (l.c.) continued to dis

tinguish e.g. B.conica and B.nigrescens on the base of small basidiocarps 

with 2-spored basidia and large basidiocarps with 4-spored basidia, 

respectively. In my study, that he knows well, it was demonstrated that 

many basidiocarps exist with intermixed 4- and 2-spored basidia, and 

that no correlation exists between thenumber of spores and size of 

basidiocarps. 

It is not amazing that ideas with small, artificial species con

cepts spread easily: most individual basidiocarps can be assigned to 

one taxon or another, even if the distincton is completely artificial. 
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It is much more work to demonstrate that such concepts are incorrect 

because so-called distinctive characters are linked by intermediates and/ 

or not correlated with other characters. 

If this tendency of uncritical splitting continues agaricology will 

become a chaotic game rather than a science. 
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Summary: A study is made of the variability in critical characters of 

H.fornicata sensu lato, including spore size, colour and size of pileus. 

It is concluded that only one species can be distinguished, viz. H.for

nicata, possibly with two varieties: var. fornicata with a whitish pileus 

and var. streptopus with a greyish to brownish pileus. H.clivialis and 

H.distans sensu Bon are reduced to synonyms. The increasing tendency in 

agaricology to split variable species into several artificial species 

is discussed in a more general context. 
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FØRSTE FUNN AV ALEURIA RHENANA FUCK. 

(PEZIZALES)I SKANDINAVIA. 

First finding of A1euria rhenana Fu.ck. 

in Scandinavia. 

Roy Kristiansen,Postboks 19, 1652 Torp. 

Per Harstad,Postmannsv.7,3109 Lofts-Eik. 

Slekten Aleuria Fuckel omfatter i dag 11-12 arter på verdensbasis, 

hvorav 7 finnes i Europa (Benkert 1984). 

Aleuria aurantia (oransjebeger) er desidert den vanligste,og 

kosmopolitisk,men synes å ur.ngå ekstremt arktisk-alpine områder 

(Schumacher 1979). 

I Skandinavia er to arter beskrevet, A· au rant i a og li: bicucullata 

(Boud.)Gill.,sistnevnte bare kjent fra Danmark og Norge (Dissing 

1983, Kristiansen 1985). 

Dissing (1982) angir fire Aleuria-arter fra Danmark , uten å nevne 

hvilke tmen de to ovennevnte er med). 

Under et sopptreff i Stavern 21.- 23.september 1984 fant en av oss 

(P.M.) en guloransje stilkformet begersopp, som overfladisk kunne 

påminne om en Sowerbyella (kantarellbeger) ,en slekt vi ikke har 

sett i Norge siden 1950. En påfølgende mikroskopering viste imid· 

lertid en annen anatomi, såvel som sporer med et retikulert møns

ter, og hyaline hår på utsiden. 

Dette passet i alle deler med Aleuria rhenana Fuck.,- første funn 

i Skandinavia. 
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A l e u r i a r h e n a n a F u c k 

Syn. Aleuria splendens Quel. 

Beskrivelse: 

Apothecier (fig.l) ,tuevoksende, 1,5- 3,0 cm diam.,dypt beger

formet,små umodne eksemplarer nærmest k•lleformet, litt uregel

messig b•lget og noe oppslittet kant på store eksemplarer. 

Hymenium guloransje til gul ,utsiden blekere, svakt lodden. 

Stilk l - 3 cm lang, noe furet-grubet, blek guloransje til nes

ten hvit mot basis, - filtet. 

Total h•yde ca •. S cm, ganske skjør/sprø konsistens. 
Asci , sylindriske,8-sporet,280 - 320 x 12,5 - 15,0 um • 

Sporer (fig.2), enradet,ellipsoide til avlangt ellipsoide,hyaline 

med to store oljedråper,først glatte(umodne), senere med et reti

kulert mønster, maskene 2 - 4 um breie,nærmest 6-kantete eller 

uregelmessige, 20,5 - 22,0 x 10,0 - 11,6 um, uten ornament. 

Benkert (1984) har avbildet sporer fotografert under scanning

mikroskop. 

Parafyser,buede eller hockey-formet i toppen,opp til 8 um breie 

øverst (fig.J), med gule dråper. 

Hår,ytre eksipulum (fig.4),tynn-veggede,opp til IS um i diam., 

sparsomt septerte,b.lget/buede, butte i spissen, opp til 200 um 

lange. 

Voksested:Blant gress og nålestr• i kalkfuruskog med innslag av 

gran. 

Telemark,Bamble,Gjømle,Z2.september 1984. Leg.Per Marstad.(O). 

Fargeillustrasjoner: 

Boudier II (1907) plansje 314 

Imazeki & Hongo (1979) plansje 59,fig.326 

Breitenbach & Kranzlin (1981)pl.99 (som A.splendens) 

UTBREDELSE. 

~.rhenana er utvilsomt en sjelden art, men ser ut til å være 

kosmopolitisk, og den nest vanligste Aleuria-art etter de man-

ge funn å dømme.Benkert (1984) nevner flere funn Europa,så-

vel som Australia,India,Mexico og Nord-Amerika. 

Den er også kjent fra Ukraina i Sovjet (Srnitskaja 1980),likele

des Japan (Imazeki & Kongo 1979) og Chile (Gamundi 1971). 

Det mest oppsiktsvekkende er imidlertid et avvikende funn fra 

Barrow i Alaska (Laursen & Amrnirati 1982), hvor den når inn i 

ekstremt arktisk område, og 

Longyearbyen ! 

temperaturen er omtrent som i 
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3 cm 

Fig . 1 Frukt legemer Aleuria rhenana Fuck. 

fra Telemark. 

4 

F 1 g . 4 Hår, ytre eksipulum. 

' ,., . 

Fig . 3 Parafyser. 
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Fig.2 · Sporer A.rhenana. 
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Dette er i såfall første og hittil eneste funn av Aleuria fra 

arktisk område, men det foreligger ingen beskrivelse av materi

ale, eller dens Økologi. 

Alldeles nylig er arten rapportert fra Sichuan i sydvestre Kina 

(Korf & Zhuang 1985}. 

J!.rhenana er funnet både i nåle- og edelløvskog. Benkert (1984) 

har spesifisert en del moser fra de Øst-tyske funn. 

De kjente funn av ~.rhenana er markert på utbredelseskartet, 

figur 5. 

Fig.S Utbrede1sesk~rt 

for A1e~ri~ rhe~~~~-

Distribution of Aleuria rhenana. 
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SUMMARY. 

This is the first record of Aleuria rhenana Fuck. in Scandinavia, 

and it conforms with other findings reported.It grows cespitose 

in grass and needlebed in calcareous pineforest in the county of 

Telemark,Southern Norway.Additional locations from less known 

literature are provided, and especially interesting is the re

cord by Laursen & Ammirati (1982) from Barrow,Alaska,which shows 

the species goes in to an extreme arctic area,and it is the first 

record of an Aleuria in the Arctic. 

-
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St~dies o~ H~~garia~ Lepiota s.l. 

species.VI.Glassho~se species. 

M.BABOS,DEPARTMENT OF BOTANY, HUNGARIAN HISTORY MUSEUM, BUDAPEST, 

PF.f~2, H-1476,HUNGARY. 

ABSTRACT 

Lepiota s.l. materials occurring in the 
large glasshouses of horticultural farms 
and botanical gardens are being collec
ted and studied since 5 years in Hungary. 
So far ll species have been found (Cysto
lepiota luteicystidiata, Lepiota bettinae, 

Leucoap;nricus brunneolilacinus, !!• mela
not;richus, Leucocoprinus birnbaumii, !!• 
brebissonii, !!· denudatus, !!• lilacino
granulosus, !!· medioflavus, Macrolepiota 
rhacodes var. hortensis, Melanophyllum 
echinaturn). 

I:N'rRODUCTION 

Func:i appearinc; in ,~;L1sshouses, principally in those 
of botani~aJ ;prJcns, attrncted the attention of nzyco
lo[!;ists alread;y in the nineteenth century. 'J.lheir publi
cations state that in "regulated" sites the number of Le
piota s.l. species is strikingly large. 

In the available literature I .found the first data 
concerninG thcrmophilous "Lepiota" species in Sor:erby's 
(17')7, 179<;') v10rlc. It appears from the des<"'ript;ions of 
systematie- '"Jorks and atlascs published in the nineteenth 
anJ the first half of the tv~entieth centuries (Fries, 
Co o Le, Hen, Gillct, ~uelet, llouJier, Konrad & 1\wublanc, 
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Bresa<J.ola, Lnnr:;e, etc.) tlwt ccrtain :o1pccics occur inEu

r·opc rcr~ularly in c;lasshouses or in sites offering simi.lar 

habitat conditions. 

These statements v~ere supported by nwcofloristic in

vestir;ations made in glasshouses already by the end of the 

nineteenth centuri in several countries of Western Em:ope. 

Gooke (18/JB), Cooke & Massee in Cooke (1888, 11390), 

ldasscc (W':)7) and 'ilakcficld (1918, 1920) published new 

"Lcpiota" spe eies from lrt1e c;lasshouses of the Royal Bota

nic G.n·clens (Kevi). Dennis (19'~8, 191~9) carricd on the se 

r:tn•.lics. On the basis of his ovm col1ections and earlier 

observa:bions extending to nearly eie;hty years, Pegler 

(l')GG) delnonst;t>ated 13 Lepiota s.l. species from the 

c;lasshouses (Falm House, Temperate House, Tropical Pits, 

Fern House, Aroid House, Hcphentes House, Vlaterlily House) 

ol.' t;he KeH Gnrue.us. Reid, too, discum;ed the glasshouse 

speGiGs rf Kew Gardens; he reassiLred the spccies 

dcscribed by Wal:eficl.d in 1918 to the rsenus Amani:;a in 

1·3GG, discusse<l it in details, and also described a new 

species in 1967. 

Henllings (1093) treatecl 17 "Lepiota" species from 

the f?;las:c:llOuscs of the Botanical GRrden in Berlin, 

clescribing seven ne~v species, and leaving one diagnosis 

to Bresaclola. Michael &: Hennig (1967) publish their 

spe eies list ba sed on Hennings' f: observations in their 

boolc "Pilze in Gewachshiiusern". Straus (1967) published 

one species from Berlin-Dahlem. Kreisel (196?) made 

observations in the r;lasshouse s of the Jlotanical Gartlen 

at Greifsnald, GDH. He publislted a new species also from 

there, simultaneousl,y with Reid (1')6'/); Bon (1981) later 

est;ablished thcir dist;inct specificity, or tlleir distinct

ness at least at the suhspceific level b3.sed on minor 

differences, relcLatinrc; them at t;lle same time to the 

;:';enus Cystolepiota. Diirfelt (1002) dia';noned a nen r,;lG.ss

hmlse species from the Botanical Garclcn of lblle/Saale, 

GDR. '.'le round t;he same specics si,nult"neol.!Sly al:1o in 

Hun:_;nry. 

Bresac~ola (1':);-~'/) publir;he•I il:lrtl;y the Hcrlin I'IDterj_.:J.l 
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received from Hennings, partl;y those deriving from Italy 
and same othor countries or, indecd, contincnts. 

Kauffman (19211-) recordcd 18 spccies from North Araeri~ 
can and European glasshouses in his "L1st of Lepiotas 
occurring in hothouses, etc., apparently introducod from 
the tropics". 

In countries v;here collections had been made only 
sporadically, one to threc -- mainly Lcucocoprinus -
species v;ere published (Soviet Union: Wasser, 1977, 1980; 
Urbonas, Kalamees & Lukin, 1974; Roumania: S11lår;canu, A. 
1968; Czecho-Slovakia: Cejp, l9LJ-8; Herink, 1959; Melzer, 
1959; Wichanskf, 1964; Pilat, 1969; Switzerland: Haller, 
1951; Haller & Scharer-Bider, 1951; Portugalia: Comara, 
1956; Japan: Imazeki & Hongo, 1962; etc.). 

Literature data revealed that, owing to taxonomic and 
ecolor;ical points of intercwt, this theme deserved atten
tien in the frame of aur Lepiota s.l. research in Hune;ary. 
This stuclium is continuing in framework of "man-made-ment 
local~ties" thema in Botanical Department. 

Our present investigations differ in so far from the 
earlier obsorvations outlined abcve that they are conduc
ted in l:ainly the large glasshouses -- where strictly 
regulated conditions obtain -- of farms c;rowing ornamental 
plants. In these monoculturos the saprophytic mushroom 
flora proved to be similarly rich to that prevailing in 
the tropical to subtropical glasshouses harllouring many 
l:inds of vlantu. 

t.ly beRt colleetion:.:.; rlcrivc from the "Kert;esz U'J.'SZ" at 
Szombathely, W-1Iunr;ary. This cooperative produces potted 
ornamenl;al pLmts on 80.000 m2 c;lasshouse surface. They 
cultivatc about 100 diJ:'fcrent species and varieties, of 
':ihich I found Lepiota s.l. specics in the follov;inc; onos: 
Dracaena 3.000 m2 , 8aintpaulia ioantha LL500 m2 , Bromelias 
12.000 m2 , Cod.iaoum variej.ltum 3.:300 m2 , Phalaenopsis 
;200 rn2 • In the hothouscs temporatures :iS-20 0° prevail 
el ur inc the i: inter anJ 21f-2o 0° dur inc; rrum;ner; re l:1ti ve 
1>ur~tidit;y c0ntont is G0-')0 ;~. Soil nixt11l·es contain "Nova
balt" (Spl>r1';'!1Ji:•) Gov'J_et re at, lhm· ;urian ;:en pc at (.!:'rom 
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Osli iri the Hansåg), pine bark, and in some cultures· also 
cattle dun~ soil substrata. The pH valucs of the divers 
soil are as.follows: Dracaena 6-6.5; Saintpaulia 5-5.5; 
Bromelias 4.5-5; Codiaeum 6.5-7; Phalaenopsis 4.5-5 pci. 

It is manifest thorefore that culture conditions are 
invariably optimal for the fungus species occurring there. 
There is, however, a single factor v;hich might inhibit 
thcir appearance. According to information received from 
M. Deri, horticultural engineer, a mixture of pesti- and 
fungicides is applied once monthly ih the glasshouses at 
Szombathely. His observations indicate, however, that this 
practice has no detrimental influence on the growth of the 
mushrooms. I had the same experience in the course of my 

collect~s. The mushroom species appeared locally in 
masses, like weeds, but they causa problems only among the 
cuttings and, for instance, in the propagation of ferns, 
because by their mass occurrences they may eventually 
suppress the sraall planta. In such sites the gardener 
responsible for the glasshouse simply and regularly "weeds 
out" the fruitbodies. Mushrooms appearing in the neigh
bourhood of the mother stock and under the benches causa 
no trouble. My observations were made in the spring, 
summer, early and late autumn, and I succeeded on every 
occasion to gather rich materials of the::;c species 
considered as _rare. Some species produced fruitbodies by 
the thousands. 

In the large ~lasshouses of the"Rozmaring MTSZ" in 

Budapest Gerbera and carnation taxa åre grown. I found no 
"Lepi,Pta" species in these cultures. Leucocoprinus species 
fructified mainly among Saintpaulia cuttings in the potted 
ornamenta! planta. 

I received an interesting material fro~ the Botanical 
Garden of the University of Horticulture, Budapest: Sorok
sar. A new species fructified on a·bench of the Strelitzia 
House (Babos, 1980), bu;; other interesting 11Lepiota" 
Epecies were also found in that Garden. Some collections 
were received also from the c;lasshouses of the Botanical 
Hesearch Institute, Hun<iarian Academy of l:kiences, Vb.cra-
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t6t, or c olle cte·d in the Anthuri um House of the Zoolor;icnl 

Gal'den, BudnpP.st. I founrJ one species in the Bromelia 

House of the Eotvos Lorru1d University of Sciences, Buda

pest, but no "Lepiota" spe eies wc re observed, according to 

the gardeners, in the divers glnsshouses of the J6zsef 

Attila University of Sciences, Szeged. 

I asked for information also from Gy. 1\'inkara, orchicl_ 

e;rower. He stnted (verbal conuuunication) that he usually 

observed 2-3 "Lepiota" species in his glassllouse, but 

never tried to identify them. 

Some species are designated in literat·Jre as "an 

alien". I have therel.'ore obtained the following informati

on relevant to t:Lis rernark: the propac;ation material of 

the cultures is produced in situ by the "Kert;{~sz luTSZ" in 

Szombathcly, but they have also imported some from the 

lletherlands, Belgium, Denmark, and the USA. The i1I1portcd 

soil substrate ("Novobalt" peat) or mixtures are sterili

zed by heat treatment. 

By using imported propac;ation material it m3y happen 

that the species appearing in the e;lasshouses are "in

trocluced" and that they can be further disseminated by the 

cxported vmres. This is incleed possible, but it vms 

demonstrated, in the course of the mycolocical investi

r;;~tion of industrial sav1dust rlumps, that the spores arr i ve 

mni11ly by aerial ro1.1te s into the r';lasshouse s. 

I p:eopor::e to make only brief remarlm v1i th l'C :·;arcl to 

observations of v:ell-known c;lasshouse species. HovÆver, '1 

submi t the diar:;noses and ill ust1•ations of llun,:;arian 

:::peci111ens of recently described or still insufficiently 

knovm species. These latter were identified by recourse to 

the '.'m'ks of Reid (1967), Malen9on & Bertault (1970), Dorfelt 

(1932), Bouclier (1394), Bon (1981). Nomenclature follov1s 

Bon (1')81). The herba:L'ial nu/ ~.dal is preservcd in the 

.Gotauical D'3pilrtment, liuw-;<1rian Hatural .History h;uscurn 

(BP). 



202 

TAXONOMICAL PART 

Cystolepiota luteicystidiata (Reid) Bon FIGS.l, 2, 15. 

The most frequent species in the glasshouses of the 
"Kertesz MTSZ" at Szombathely. It fructified regularly in 
three cultures (Codiaeum, Bromelia, Dracaena), among the 
planta and on the soil below the benches. 

Pileus: 1-5 cm in diam.; hemisphaerical then campanu
late or convex, finally flat; when young white, covered 
with white or brown erect and pyramidal floccose scales, 
later '!lith the darkened brown pyramidal spines and scales 
observable mainly centrally while marginad lanate,floccose 
and squamose, disclosing white basic colour of cap. Caps 
of fruitbodies growing in groups ofton whitish farinose 
O}'Jing to masses of liberated spores. Lamellae: crowded, 
free; white, creamy white; darkening in herbaria to pale 
cafe au lait or darker brown. Stipe: 1.5-5.5-(7) x 0.2-
0.5-(1) cm; shape divers, stout or elongate, cylindrical, 
often sligbtly incrassate basad, also often curved in 
specimens growing in groups; white, then covered with 
abrading floccoso-lanate indument turning brown. Velum 
white, mealy. Flesh: very fragile; white in cap, brownish 
or brown in outer par~ of stam, inner part whitish, 
tubulose, cottony filamentose; when cut browning (I found 
no red1ening). No special smell. 

Spores: 3.6-4.5 x 2-2.5pm; elliptical or subcylind
rical, thin-walled, with or .;ithout guttules. Cheilo
cystidia: shape from fusiform ·:;o broadly fusiform, 7-lCf.tm. 
wide, with or without short appendix. Pleurocystidia: 
with yellovlish-brownish content, 7.8-10 pm wide. Scales 
of the pileus of sphaerocysts, 23-55 pm in diam., thin
walled, hyalin or brownish. 

Herbaria! data: 
Szombathely, "Kertesz MTSZ" 1 Bwmolia-, Codiaeum- and 
Dracaena House, 24- Sept. 1981, ler~.:M. Babos li: z. Sorl~adi 

11 1\Jiay 198.3 1 leg. :M. Babos 
30 Aug. 198.3, ler;. :li • .Babos 
10 lfov. 1983, le[;. :r.i. Babos 
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FIGS . l - 2 . Cystolepiota luteicystidiata 
sphaerocysts and pleurocystidia 

FIGS . 3-4 . Lepiota bettinae . 
elements f orming the scales of 
the pileus and spores 

X 900 H1oto : by Gonczol & Revay 
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Lepiota.bettinae Dorfelt FIGS. ·3, 4, 16. 

Kieler and Dorfelt collected it first in a glasshouse 
of the Botanical Garden of Halle/Saale, on 17 March, 1981. 
The species grows on the roots of the fern,Phlebodium 
aureum. They published it therefore as a pteridophilous 
fungus. Half a year later (autumn 1981), we fo1.~nd it on 
the soil of Codiaeum variegatum mother stocks in Hungary, 
and subsequently also in other glasshouse cultures (Dra
caens, Bromelias, Anthurium). Masses fructified in the 
spring and autumn, but essentially less were found during 
tl1e hot summer and lats. autumnal collectings. 

Pileus: 0.3-0.9-(1.2) cm in diam.; convex; flattening, 
finally slightly impressed centrally; when young purple
vinous, felty, a layer disintegrating into very fine 
scales and filaments. Pallescent, only medially and scales 
vinous, brovmy vine red; also some light yellow spots 
found in several caps. Margin of pileus not or only 
slightly ribbed, often villous owing to velum flocci. 
Lamellae: sinuate, free; first white then pale creme 
yellowish, when touched and during desiccation with a 
lemon yellow discolouration in a number of collections. 
Stipe:0.6-1.5-(2) x 0.05-0.12 cm; stroight, or curved 
ovdng to fructification in groups; first light vinous, 
later covered with bro,vnish red minute flocci. Ring 
discernible only in quite young specimens, white, marr;;i
nally ornamcnted vine red, soon evanesccnt. Base of stipe 
w{th white mycclial rhizoids. Flesh: very thin and white 
in cap, brownish vinous in stipe. No characteristic smell. 

Spores: 4.5-5 x 2.5-3 pm (sensu DOrfelt: 6.2-7.6 x 
3.1-3.8 pm); elliptical. Oheilocystidia: hyalin, clavate, 
6-8 pm Hide, very thin-v;alled. Hyphae forming scales on 
::;ur:f'ace of I)ileua: cylindrical, thiclc-v:alled, with purpur
brovmish ?JlCJ:l'Jranpic;ment, oft vdt;h clamp connections; in 

t;ufl;ed. 
Herharial data: 

Szombathely, 11Kertesz I.ITSZ" 
Codiaeurn IIouGe, 24 Scp·t;. 19131, ler.<;.M.Babos & Z.Sarkadi 
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'Dracaena~, Bromelia H0use, 11 May 1983, leg.:M.Bsbos 
Codiaeum House, 30 Aug. 1983, leg.:M.Babos 
Dracaena House, lO Nov. 1983, leg.:M.Babos 

Budapest: Zoological Garden, Anthurium House 
20 March 1983, leg. :L. Albert, det. t,L.Albert 
22 March 1983, leg.:M.Babos 

Leucoagaricus bru~eolilacinus Babos FIGS. 8, l?. 

The dctailed description of the species was publiahed 
in the previoua communication (Baboa, 1980). Stature medi
um high (pile us 3-12 cm). Cap and stem brownish lilac, 
brownish purplish lilac, lanato-f'loccoso-squamose. Velum 
universale wooly-f'elty, originally white (observable only 
on very young specimens). Velum partiale f'ugaceous, 
membranaceous, whitish then browniSh lilac. Lamellae: 
crowded; white, creamy white, discolouring in spots,f'inely 
oil brown, tobacco brown, edge locally whitish. Base of' 

vdth mycelial rhizoids. Flesh: orange to red,turning 
brO vill. 

Spores: l~-5-(5.4) x 2.4-3.2 tum; elliptical; dis
colouring metachromatically in cresyl-blue. Cheilocysti~a: 
cylindrical to clavate; 13.2-24 x 3.2-?.8 pm. Velum uni
versale: celle of' hyphae purple lilac, smooth or with a 
granular -- occasionally spirally arranged -- incrustation. 
Pileus of quite young specimens occasionally vdth sphaero
cysts, 6-l'l- pm in diam. 

Herbaria!, dato: 
Budapest: Soroksar, Botanical Garden, University of Horti
culture, Strelitzia House 

16 July 19?5, lee;. :I.Rim6czi, det. :H.Habos 
2? April 19?6, lee;. :I.Him6czi, • et. :W.Babos 
2? March 19?9, leg.:L.Albert & M.Babos 
13 June 19?9, :L.Albert, det. L.Albcrt 
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Leucoagaricus melanotrichus (Mal.: Mal. at Bert.) Trimb. 
FIGS. 5, 6, 7, 18. 

Malenyon & Bertault (1970) published it as a new 
species; it was collected in montane shrubberies and woods 
on the Plateau Central, Moyen Atlas, Rif in Morocco. Bon 
(19t3l) considers it a "mediterraneo-atlantique acidophile" 
species. Its occurrence in glasshouses ,-as rather astonish
ine;. I S'l~ceeded to collect it first not in Hungary, but 
in the glasshouse of the Botanical Garden of Helsinki, on 
12 August, 1981. 

Pileus: 1.2-2.8 cm in diam.; hemisphaerical, campa
nulate, flattening, medially slightly gibbous; when young 
entirely covered with a matt, greyish black filamentoso
floccose layer of a slight violet sheen; simultaneously 
with growth and flattening process of cap cover disinter,
ra-ting into filements and scales, thereby turning lighter 
and only medially retaining its contiguous greyish black 
hue. Margin finally very finely ribbed (according to 
Nialenyon & Bertault: "haud striato"). Lamellae: free; 
v:hite, :pale creamy, when dry creamy. Stipe: 1.8-3.5 x 0.2-
0.35 cm; slightly incrassate basad or of even thickness; 
white; base of stipe with white mycelial rhizoids. Ring: 
el•ect; marginally blackish. Flesh: thin, vihite. No special 
smell. 

Spores: 6.2-7-(7.8) x (3)-3.2-3.9pm, (narrower than 
dimensions by Malenyon & Bertault: 6-7.5 x 3.8-5 pm, and 
by Bon: 6.5-7.5-(8) x 4-4.5~m); elliptical ~ subcylindPi
cal; Viithout germ-pore; discolouring metachromatically in 
cresyl-blue. Cheilocystidia: clavate or subfusiform, width 
7.8-12 pm. Hyphae the scales on the surface of the pileus: 
c;ylindrical, hyalin or 111ith brownish c;rey vacuolar pie;ment 
or Vli th brovm necropit;ment. 

Herbaria! data: 
Szombathely, "Kertesz M'.rszn, Dracaena House, Bromelia 
House, ll ~~y,l983, leg.: M.Babos 

Finland: Helsinki, Botanical Garden, in glasshouse 
12 Aug. 1981, leg.: M.Babos 
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8 9 
FIGS . 5- 7 . Leucoagaricus melanotrichus 

spores and hyphae of scales 
FIG . 8 . Le uc oa,·;aricus br unne olilacinus 

spores 
FIG. 9 . Leucocoprinus birnbaumii 

spores 
FIG . lO . Leucoc oprinus b rebissonii 

spores 
X 900 Photo: by Gonczol & Revay 
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LOucocoprinus birnbaumii (Cord.) Si~g. FIG. 9. 

A vddely distributed and common glasshouse species. 
Fr:uitbody vivid lemon yellow, sulphur yellow.Cap ornamen
ted rdth vivid yellow or brovmish scales, often quite 
minute, margin heavily ribbed. Stem floccose. Ring erect, 
yellow. Sclerotium whitish. 

Spores: (6.2)-7-10.1 x (5)-5.4-6.2 pm; ovoid or more 
or less almond-shaped; with germ-poTe; discolouring meta
chromatically in cresyl-blue. Cheilocystidia: slightly 
mwllen. Poeudoparaphyses: roundish. Scales on pileus 
consisting of oblong, cylind~ical, clavate, puzzle-shaped, 
more or less branching cells and sphaerocysts. 

Herbarial data: 
Vacrat6t, Botanical Re~earch Institute, Hungarian Academy 
o~ Scienccs, Hromelia House, 27 Apr. 1974, leg.:I.Rim6czi, 
det. :lvi.Babos 
Budapest, "Rozmaring UTSZ", Saintpaulia House, 5 Oct.l981, 
lei';· :Cs.Tusnadi, det. :f..I.Babos 
Budapest;: ilotanical Garden of the Eotvos Lorand University 
of Scicnces, Bromelia House, 29 March 1985, leg. :M.Babos, 
19 Apr. 1985, leg.:~.Babos 
Szombathely, "Kertesz MTSZ", Phalae':lopsis House, 25 Apr. 
1977, leg.:G.Lanyi, det.:M.Babos, Dracaena House, 2l~ Sept. 
1981, leg.:M.Babos & Z.Sarkadi, Phalaenopsis House, 30 
Aug. 1983, leg.:M.Babos, Saintpaulia House, 10 Nov. 1983, 
leg. :M.Babos 

Leucocoprinus brebissonii (God.) Locq. FIG. 10. 

Accord.ing to litex.•;.r:;ure (Lane;e, 1935; Kuhner 1936; 
Phi·t~ips, 1981; Moser, 1983) the species fructifies in 
forests. Also Bon (1981) stated as follows: "Feuillus 
divers, hetraies, c'est une des esp~ces rcellement 
""sauvac;es"" dans toute la France." Pegler (1966) collec
ted it on several occasions in the c;lasshouses o:f KevJ 
Gardens (Fern House, Temperate House, Tropical l:'its), 
v1hile earlier it was :fotmd free in the arboretum (l.tassee 
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14 

FIG . ll . Leucocoprinus denudatus 
s -pores 

FIGS . l2- 13 . Leucocoprinus medioflavus 
spores and hyphae on surface 
of the pileus 

FIG . l4 . Leucocoprinus lilacino- granulosus 
spores 

X 900 Photo : by Gonczol & Revay 
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i89?, s.n. L. felina). So far not found in woods in Hungary, 
but L. Albert collected a specimen each in glasshouses in 
1983. 

Pile us: 4 cm in diam.; white, discuo and scales fus
cous, fumose; more roughly squamose than illustrated in 
literature (Gillet, 18?4; Lange, 1935; Phillips, 1981); 
cap margin ribbed. ~amellae: free; collarium absent; white, 
creme coloured~ Stipe: 4.5-5.5 x 0..3-0.4 cm; slightly in
crassate basad; white. Ring: white, ·more or less dis
integrating. Smeli not observed. 

Spores: (8.5)-9.3-11.?-(12.4) x 5.4-7-(7.8) pm; almond
shaped, subcitriform or ovoid; germ-pore protrruding; dis
colouring metachromatically in cresyil-blue. Cheilocysti
dia: brownish or hyalin, clavate, ventricose or lageniform 
with longer or sborter neck; 23-54 x 7-1? F· Pseudo
paraphysis: frequent; isodiametric. 

Herbarial data: 
Budapest: Soroksar, Botanical Garden, University of Horti
culture, Strelitzia House, 2? May 1983, leg. et det.:L. 
Albert, in glasshouse, under Asparagus plumosus, 3 Juae 
1983, leg. et det. :L.Albert 

Leucocoprinus denudatus (Rabenh.) Sing. FIG. 11. 

· A rather well-known glasshouse mushroom. Distributed 
:in the whole ar Europa, or rather cosmopolitan (Bresadola, 
1927; Herink, 1959; Imazeki &: Hongo, 1962; Wasser, 19?9; 
etc.). At Szombathely it f'ructified ree;ularl;y, and 
occasionally in large numbers, among the Saintpaulia 
ioantha cuttinc;s. 

Pileus: l-2.R cm in dia .• ; thin-fleshy; in young 
specimens more or less oval;e-subconical, then campanulate, 
finally e:~lanate with an umbo; pale sulphur yellow, 
yellO\Iish cream;y, umbo ochraceous; when young cottony
floccose, later-- especially umbo -- glabrescent; margin 
finely ribued. Lamellae: crowded, free, distant from stem; 
pale sulphur yellowish, crearn;y. Stipe: 1.5-5 x 0.15-0.3 
CJ1\j c;yl:i_ndrical, [.;l'lldUOlJ.y becominc_; Sli,:';htly thickened 
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FIG.l5. Cystolepiota luteicystidiata 
FIG.lG. Lepiota bettinae 

FIG.l7. Leucoa3aricus brunneolilacinus 
FIG.l8. Leucoagaricus melanotrichus 
X l 
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basad; concolorous with cap; when young cottony-floccose, 
later floccose, finally more or less glabrescent; fistu
lose. Ring: about middle of stipe in wholly developed 
specimens, more or less funnel-shaped; yellowish creamy, 
cottony-fibrillose-pruinose, later membranaceous, some
times evanescent. Flesh: pale sulphur yellow, No special 
smell. 

Spores: 5-6-(7) x 4-4.7-(5) pm; short elliptical or 
roundish; vdthout germ-pore; discolouring metachromati
cally in cresyl-blue, CheilocJstidia: short clavat~ or 
ampullaceous (v:idth 8.5-15 pm), with shorter or lenger 
neck (width 2.3-5.4 pm). Cells of cap with hymeniform 
elements and sphaerocysts (width to 39 pm). 

Herbaria! data: 
Szombathely, "Kertesz MTSZ", Saintpaulia House, 24 Sept. 
1981, leg.: M.Babos & Z.Sarkadi, 11 May 1983, leg.:M. Ba
bos, 30 Aug. 1983, leg.:M.Babos, 10 Nov. 1983, lee;.:M.Ba
bos 

Leucocoprinus lilacino-granulosus (Hennings) Locq. 
FIG. 14, 

Of small stature, dimensions of fruitbodies agreeing 
with Hennings's (1898) description; those of some spe
eimens, however, considerably exceeding them (cap to 5 cm; 
length of stem to 7 cm), Pileus: initially an elongaGed 
oval, then subconical, finally eLplanate; when young 
wholly covered by a dark rosaceous purple floccose in
dument, but wi th ~rowth of cap this la.yer di sinte gra ting 
into flocci and minute filaments, only discus remaining 
entirely purple broWn; basic colour of cap rosaceous 
ochreous; flattened caps heavily ribbed, ribs extending 
to 1/2, 2/3 or nearly to discus. Lamellae: distant from 
stem; v:hitish, pale rosaceous. Stipe: incrassate basad; 
below ring covered with rosaceous purple floc~i, finally 
the se flocci persisting only at rbase i stipe Vlhi tish 
pruinose above ring. Ring: white, evane scent, Ho sclero
tium observed. 

Spores: 8-10.9-(11.'7-14) x 5.~~-'/.G-Ul.~) flllli ovoid, 



213 

elliptical; slightly rose tinted; with germ-pore; dis

colouring metachromatically in cresyl-blue. Cheilocystidia 

not observed. C~p cover consisting of divers, purple 

brovm or hyaline 1 cylind.rical, clavate, ellipsoid, or 

branching cella and sphaerocysts. 

Herbarial data: 

Budapest, 11Rozmaring JI:ITSZ11
, Saintpaulia House, 27 May 1981, 

leg. :M.Babos 

Szombathely, nKertesz MTSZ", Phalaenopsis House, 2~ Apr. 

1977 1 leg.:G. Lånyi, det.:M.Babos, Saintpaulia House, 

24 Sept. 1981, leg.:M.Babos & Z.Sarkadi, 11 w~y 1983, leg.: 

M.Babos, 30 Aug. 1983, leg. :M.Babos, 10 Nov. 1983, leg.: 

M.Babos 

Leucocoprinus medioflavus (Boud.) Bon FIG. 12, 13. 

Boudier (189l~) published the dcscrip!;ion cmd a gootl 

figure. Later also Rea (1922) observed it in glasshouses. 

A rare species, usually absent from identification 

booka, and only Bon (1981) discussed it. I had no oppor

tunity for a detailed study, not having collected it my

self, but rely on the observation of seven exsiccated 

specimcns received on two occasion:::;. 

Resembling Leucocoprinus denudatus, but not yellm"Iisll, 

only white, plic;htly cream;y, mercly discus of cap ochreous .. 

E::~planate cap 1-2.8 cm in diam.; mar·:;in finely ~·ibbed; 

suri.ace fine ly pubescent-floccose. LaJ,:ellae: crm·,d.ec1, free; 

·.:i,ite. Stipe: 2.;;...1~.;.; x 0.15-0.2 cm; uhll;e, lnwe of one 

speciJ:Icn ochreous; uinutely mealy ahove ring, tomcntose at 

bulbous or subclavate base. Ring: v1hi te, erect, at meclian 

• No smell oboerved. 

Spores: 5-'~-6.5-(7) x 3.2-3.9-(1~.7) pm; elliptical; 

uni~;uttulatac; without ;;erm-pore; vlith crcsyl-blue slie;htly 

metachromJ.cico.lly discolourinc;. On of gills with suL

isoclic:metric cells (11-2) prr• in diam.). Cells forming 

flocci on sur face of pileus: elonr.:;ate cylinllrical or 

clavate; 11idth ?-20 pm. 
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Herbarial data: 
Budapest: Soroksa:t', .Botanical Garden, Univers i ty o:f Horti
culture, in glasshouse,29 July 1980, leg.:L.Albert, det.: 
M.Babos, 10 Sept. 1980, leg. :L. Albert, det. :M.Babos 

~mcrolepiota ~hacodes (Vitt.) Sing. ~· hortensia Filat 

I :found on one occ~sion some typical but very small 
specimens. ~1e diameter o:f the cap was 5 cm, the lenght o:f 
the stern the same, while the bulb o:f the stem measured 
2 cm. Despite their dwar:f stature, the :fruitbodies were 
stout, :fleshy. 

Under the name Lepiota rhacodes forma vaporaria P. 
Henn., Hennings (1898) mentions a taxon collected in a 
"Gycadeen-Haus" vrhich vms observed also in mushroom culti
vation. I am not :familiar with its description, but, on 
the basis of the grovruh site, it may be identical våth 
var. hortensia. 

Herbarial rl.ata: 
Szombathely, "Kertesz MTSZ", Dracaena House, 10 Nov. 1983, 
leg.: M.Babos 

f.lelanoph;Yllum echinatum (Roth: Fr.) Sing. 

Frequent in some years on forest humus, mainly among 
puths. It vms collect;ed only twice in glasshouses. 
AccordinfS to M:ichael, Hennig & Kreisel (1977) and Bon 
(1981) it lives in soils rich in nitrogen. We :found only 
one specimen eacl1; their macro- and microscopic features 
atjree with literature data. 

Herbarial data: 
Budapest: Soroksår, Botanical Garden, University o:f Hort;i
culture, in glasshouse, 3 May 1983 1. leg. et det.:L.Albert. 
Szombathely, "Kert;esz MTszu, Codio.eum House, 10 Aur;. 1903, 
leg. :M.Babos 
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·Leucoagaricus bresadolae (Schulz.) Bon 
Leucoagaricus meleae;ris (Sow.: Fr.) Sing. 
Leucocoprinus cepaestipe s ( S01v.: Ih:.) Pat. 

According to literature, these species had been 
observed in glasshouses, hot beds and in sawdust heaps. 
In Hungary, we have collected them so far on decaying 
sawdust heaps only (Babos, 1981). Leucoagaricus meleagris 
has the greatest heat requirements, it occurred only on 
heated sawdust. 

The Lepiota s.l. species discussed above may be 
e;rouped according to their fructifying sites as f<-llows: 
l. Srecies occurring only in glasshouses (or in similar 

conditions, e.g. hot-beds): 
Cystolepiota luteicystidiata 

Lepiota bet; inae 
Leucoagaricus brunneol7.lacinus 
Leucocoprinus birnbaumii 
Leucocoprinus denudatus 
Leucocoprinus lilacino-granulosus 
Leucocoprinus medioflavtis 

2• Occurring both in glasshouses and on decaying sawdust, 
heaps of tree-bark: 
a./ thcrmophilous species: 

Lcucoa;saricus meleagris 
Leucocoprinus cepaestipes 

b./ species vlith lower heat requirements: 
LeucoaGaricus bresadolae 

3. Species occurring in glasshouses and in disturbed si~es, 
on compost heaps, etc.: 

lt:acrolepiota rhacodes var. hor·tensis 
i.Jelanophyllum echinatum 

~~. l!' ore st spe eies, but occ urring also 
Lcucoa' ;ariens mclanotrichus 
Lcucoconrinus bJ:ebisoonii 
l :ela> Ulrt eci1inutum 

glasshouses: 
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Prob~å~es ~orpho~ogiques et taxono

~iques re1atifs a Xeroco~us badius 

(Fr.:Fr.)Gi~bert. 

CARLO tUCtANO ALESSIO,VIA HOHBASIGLIO_ 6, I-10136 TORINO. ITALIE. 

Le com~lexe daa Bolets se~bte k premi~~e vue n 1 1t~e parti

cuti•~ement di!ftcile k tnterpråter et k conna!tre, autant 

en sont les atff~rences vtsives que t•on ~encontre entre 

un ensemble et 1. 'autre. 

Pou~tant, 11. auffit de ~ofondise~ soit-11. peu l'anatyse 

- et cela eat bien connu l'lBr les experts - 'PQur devoir CIJ!l 

stater combien de difftcutt6s an bien aes cas s•entremltont 

'POU~ une d&te~mination co~ecte de chaque ~åeotte et'øuntout 

"PQur ttre å mbe de ta distin~JU.e~ avec assurance des autres, 

øeuleø anpa~ernment aembtabtes. 

Justement, å confirmation a•une telle conatatation, ja m'o~ 

cunerai ici d'un cas aux asnøcte au~prenanta ot p1.ut8t in

t~iquti 110ur 1.me sotut1.on 1.nåquivocabte. 

Elias hiea tint h ba"Ot3me dans son oeuvre ntus juvenite, 

en I8I8 un Boletus badius qu'il confirua dans ses travaux 

succåssifs, d~jk k "DBrti~ du Systema Mycotop,icum de I82I, 

na~ une diagnose qui peut lt~e &xPos&e dans ces termes: 

- bolet k chaneau ~esque ~oui1.1eux, ptus sombre au centre 

et å. couteu~ ntus vive ve"" 1..., bord, convexe-a:ppland, 

nubeocent et sec; avec tubes et po~es an '!)au indgu-
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l:Urrecent angulewc, a.vant blanchAt-res et pu1.s jaunes; ?l 

pied d 1 6paisseur quasi uniforme dans son extenaion, avec 

chair· assez 6paisøe, molte, ~aunAtre, Virant ~ 1a fraction 

~ petne ~ un bleu nftleJ croissant dans les ~bdes, 

F-ries lui-mftme, peu de tempo aor~s (F-rieø 1838) apnela aussi 

en vie au cetc de B, badius Un Bolotus vacctnus dec-rit en ces 

ten es 

-bolet ~ chaneau un peu v1.11eux, de teint chAtatn, pu1vin6-

en1arge, avec des ~les lib-res, menus, avant blanca puis 

~auneBJ ~ pied fusifo-rme ou bulbeux, ~esque lisse et h 

chai-r blanche, 1cunuableJ cham'Pignon ærfoiø ces'Piteux, 

croissant en h8t-raie, rare, 

Ainsi qu'il paratt clairement des deux descriptions fournios 

tout-h-l'heu-re, entre les deux cham~tgnons 11 7 a une 1nd~u

tab1e et -rerna"t"'luable afftnitå, chose d 1 a1.11eu-rs d6jh. not~e 

par F-r1.es 1ui-m8me dans sa diagnose ortgi.nale nour le deuxiå

me des deux, 

Justement pour cela, la doc.t-rine mycologique, am-as F-ries, 

s'est nosee 'PlUBi.eurs f'Oi.B 19 'P't"Oblece : sont effect1.Vemcnt 

D, 1Jad1.uo et B, vacctnus les -re'!7l"'~sentants de deux especes 

autonomes et done les deux bien valnbles ou ne sont-eltes 

plut8t ..,~D d~WC as:'leCtS (chacun 't"elatif' 11. un moment OU 11. un 

envt-ronnement nart1.cu1ier) d'un taxon unique? 

Les -re"Ponses donn~es h. un tel inte"t""t"ogntif 9'ont pas ~te tou

tes achomin6es sur une seule 1.nte-r~etation, mais l'on peut 

di-re que deux eros pa-rtis se soient form~s, chacun avec des 

1d6es d1.ff1-rentes, 

Le p-remier juge que B, badius et B •. vacctnus soient des chBI:I

pignons bien d1.st1.ncts, h tenir separee sur la base des ca=-·. 
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ract~reø øutvantø 1 

B, badtuø 

- chaueau ~ø 1oujours terse 

ou sec, narfoiø humide ou 

mime un pou vtscid e, a SU:I, 

:f'ace tlt'esq_ue toujours gla

bre ou, au moins, beaucouD 

peu 'J)Ubescente; 

couteur,toujours dans te 

chapeau, sur te marrlln-brun 

non vi:f' et, DBr-tå, sans de 

'J)Brticuli~eo tonal.itds rous-

ses: 

- pied d'epaisseur presque ~ 

:f'o~e et, nar-ta, nratique

ment cy1.1ndrique, seulement 

un '!)eu renforce en basJ 

- chair virante, soit~i\ seute

ment a un bl.eu fort p~te, en 

'lO..rto.nt d ·~ te1.n1ø jnuntltre. 

B, vacc1.nus 

chapeau toujourø terse et 

sec. a aur:f'ace beaucoup . 

pl.us tomenteuse, avec :f'eu

trostte ou vet-our bien e
vi.dent, 

- teintedu chapeau eubstan

tie1.1.ement sur te :f'auve 

(coul.eur "vaccine") et, 

par-ta, avec une com-poean

te rousse q_ui donna ptus de 

vtvacite. aux tone prådomi-

nants; 

pied bul.beux et done d'~

~iaeeur bien ptus retevant 

dane ta partia in:rerieure; 

chai.r a te1.nte immuabl.e, 

cllnstamment sur des tone 

~eeque bl.anchAtree. 

La theoe nrosnect6e ci-haut est, entre autros, eunuortca par 

G1.1.1.et; Saccardo, Batai1.1.e1 Ricken. 

A ceux s•o"poeent Gil.bert, Ka1.1.enbach, Konraa3 & Maubtanc, 

Peareon; Iml.er (et beaucoup d'autros) qui jugunt B, vacc1.nus 

un s1.m'l1.e synonJme de B, badtus, tluquet.i1. ref\i~~~des aspects 
particu1.1.erø, di1s å des r'coltes :f'a1.tes en <les circonstances 
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~tåo~otogiques diffe~entas. Les partisBns de cetta o~on 

cm substance diøent t 

- Prieø et oewt de IOJ.Courant sa ~åflt~ent li un øeut cham'Pi

p;non vu en deux situations diffe~enteå; la m-em!l:eTe ~sta

tiva li des conditionø atmoøpheTiques telles li ~ovoque~ 

dans les echantittons une ~lua Teduite ~bescence Pileique 

li taquetle s'accomM.sne une 'Plus 'basse Vivacite daa teintes 

'!)Our le cha'Peau qut demaure colOTd a '• brw1 mo7en ou mime 

foncd, sans une -perttculie~e B'PP&rition de com'!)Oøanteø ~ou

geltres t et ce1u1-ci øst t•as~act de B, badius; la seconde 

Tetative li un tempø ~tua sec et chaud, dåt~inant la naio

sance dø Car'Popho~eD li chauaau foTt Ve\oute, avec des cou

leurs -plus åvtdentea et Vivas, avec l'a'Pparition de tona 

~ougel~eø : eot cetui-ci l'aønect de B, vacctnuø, 

- La m-esence ou non d 'un viTage dans tea ca~'!lollho~eø li ta 

cou~Te ou bien li ta ~eanion øst un carncte~e quelque va

rtable d 'un caø a t•au~e, ll!U~tout dans te secteu~ auquel 

le champignon:..'.en discussion a'P-paTttent, aini:li qu '1. t øst 

donna de voi~ en bien d'aut~es eøpeces; il n'J' a done de 

Taison, a ca que cela n'anive ausot pour celle en question; 

comme ureuve d'une telle affi~atton, que t•on 13ense a ce 

~u'i.l anive nou~ X, subtomentosus, dont tout te monde 

. connatt ttatteTnant COm~Ttement a ta COU~Te : parfoiø 

ta chat~ passe a un bleu ~lus ou motns nøt, ~arfois elte 

ne change carrement lX!B da couleur. Or, si ceta eat admiø 

'!lour ce ta.xon, pourquoi ne conchde-t-on "las une ano.logue 

'!)Osoibilitå dans te badiuø? It oot ~io n6ceeøatre ne paø 

oublie~ que m3me FTieø n'a 'PaB 'te cohå~ent dans ses indi

cattons, nuisque , si bien qultt att donno son vncctnus a 
cha:ir immuabte, 11 nous a 'PUiø lo.tsså au chBr.JPil'!lloneune 

icone (FTi.eø 1860) dans \aque\te ta chaiT b\eute d'une 



223 

faqon inequivocable. 

Il resterai t encore li atseuter sur l 'hab1. ta1:. Pou:r quelques

tms des Autsurs B, bad1.ua na!trait e:xclusivem.ent sous coni.

f~Tes (pour ta pluD&rt sous essencee de pins}, tandis que 

B, vaccinus serai t til seulement A des feui l l~ (h3tres ou 

chata1.gnt.ers}. Pour1:pnt, aussi les øouteneurs de la d1sttn

ct1.on S'P~c1.f1.que entre ces deu:x bolets ne son1: 'PI8 tou;lou:rs 

d'accord sur une telle d1.fference d'habt.tat, Bn effet, esla 

eat d4ment1. ær les temot.gnages de ceu:x qu1. ont trouve soi t 

le premier que le deuxiee chanrpt.gnon en tm environnement 

qui n'en devrait 'Potnt nermettre ta na.isøance. 

En:ttn, tou;Jou-rs de la '!)art de cewr qui penchent pou:r une 1-

dentit~ entrs les deux bol.atø, on avence encore dette obser

vatton, 

Les dtff~Tences tnvoquees pour une separation spectftque sont 

bien peu •1e chose et' ne r~·tlttent m3me !)as ce que nous a l.ai.s

s~ ~crtt Prieø, Cel.ui-ct a dit que ba.dtus autant que vaccinus 

ont une cuticul.e ~u cha'Peau sltche et vel.outae, Les diff,ren

ces, en outre, de couleur du chaneau Tentrent dans ce chacp 

de vartabtlit~s que chaque es~~ce presente et qui ne neut 3-
tro su1'lprim~, Que l. • on '!lense a ce qui arri ve, 1)al" exemT.Jte, 

'Pour d •autres -renresentants du Gen-re X"-rocomus, dans tequel. 

le cha:nr>tgnrms en ques-::1.~rJo1.t 3tra sans o:Joute l."ange, 

Que l' on ;n-e:me le cus do X, chT:rsenta-ron, Parfots, seton la 

saiRon ou bien m3me en uromiscuit~ de rocol.tee, on peut trou

ver deo carr>onhores avec cha'Peau d'un bTun-gris-ol.t.vac&, A 

tona point ~onc,s, avec cuticule ~t4tque toute gercde, ou 

bien a.vec eha1'leau d •un brun-noirltre trlts sombro, nresqtte 

noi-r, A denøe tomentosit6 et å suri'ace ·'!)Q'faitemont unie, sans 

la moinrlre trace de gercures, Les Auteurs ramltnent les deu:x 

foraes a une seuie es'Pece, Pou:rquoi ne fait-on pa.s la mime 

chose pour te "soi-disant" D, vpcc1.nus ? 
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On pourrait continuer pour de l.ong sur ces dtacuestona; ;te 

cr~ta pøurtant qu'il. sott bien d'arrlter tet. 

Pl.ut3t une ulterteure b~oth~se pourrait ltre portae a inte

gratton du su;let, 

Sommea-nous vraiment bien sdrs que B, vacctpus doive ltl:'e 

rel.iå a B, badtus ou pas pl.ut3t a un ~utre bol~t, soit du 

mime secteur ? l un tat propos prend consistence te cas de 

D, ml)'t'BV1.CUS Va.oek, pt.lbl.i4 tout ;l'llBtel:lent apr~s l.e deuxttlme 

con:fl.it mondial. (Vacek 1946), 
D, moravtcus pr6aente Un chaneau quelque feutre (mime nette

ment squamuteux l), pled a cortex bien stltonee et en baut 

de couleur rougeåtre (aon Auteur perle car:r6ment de "rouge 

venttten"), avec cbair immuabl.e a l.a couuure, Lea ~estantes 

caractertsttques morpbol.ogiques (y-comnrts certatne bul.bost

te au vied) sont tel.s a condutre a penser qu'tl. eat fort 

procbe ile B, vacctnus sensu Act, 'Pl., 

A :renforcer une convictton sembl.abl.e travail.l.e ce qui øst 

paru tout recemmet1t sur une pub' t:;catton lJTeparåe par un 

grouue mycol.ogtque esllBgilol. (Iberduer' 1985) t qut chaque 

annee udtte un calendrier ill.ustrå et commentå, rel.atif aux 

cbar:rptgnons, Justement dans l.a l.ivra1.øon oour l 'annee en cours 

on ~eaente un D, vaccinua (que t'on veut bien distinct de 

badtua), en ~ut tl. est po~stbl.a d'anercevotr une su't'l~unan-

te concordance avec moravicus, atnst que oel.ut-ci ost reuro

duit dans une p'lancbe de l'rochazka (Prochazka 1964) et dans 

to. succeastve, due a De't'l:lek,('i:xæ'ti-mie dans une monograpn1.e sur 

les Dol.ets (Pi'lat & Dermek 1974), 

Je 'latsse cette hynoth~se a l.a constdåratton des savantø in

teresøås a ta questton, 

Uais les prob'l~mes du bol.et en diecuesion ne ftnissent nul.-
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'lement ici. A ceux d61ltnissa.bl.es comme ytoT""Oho'logtquea, ceux 

Tel.attts h sa taxonomie se ra'lient. 

Priee dane eon imnoeta.tion initia.l.e (1818) 46~~ ra.ppe1.4e, con

aid6ra badiuø ~ niveau d'une eimnle vari~te 4e D, castaneus 

Dun. La. choee tut conttrm4a en 182I dane S;rotema l!l;rcologi

cum (Prtes I82I); no~tæ1t d~j~ en B\~chuø (Prteø 1023)(qui 

f'Ut T)UbU.rf en 1828 mais <Jont la data vi-rtueUo. d 1 '17-J'PBTition 

a ..St6poTtåe a 182! d'a'71."tt8 l.es d1.S1"0Bitione du Coda lnter

nat1.ona.l de Ro.r:umc'lature Doto.nique - 1CBR -), toujours Fri.ee 

constd4ra l.e bolet au rang d'es~bce å soi-m3mo, 

De tel. le taqon, i 'l !l%1B'. 'La la '!lr'licedente interventton de Per

soon de 1325, dana 'laque"t'lo 1. 1 Auteur ho'l'landais avait te:xtuel, 

leoent d1.t :"B, badine Fries ·eat uno 'lO'l)oce di.t'fårente (de 

B, oasta:neua) T.~our l.e p.1.ed :f'urf'uraoe et pour la chaiT b'leuis

aBnta,.,,." (Peraoon !825). 

Jllsque-lh nouo avons consider~ lo bolet en parole coUltle fa:i-
:';· 

sant '!')artie du Genre Btlletus, Mais a"Tec 'la crea.tion ~u Genre 

Xoro~ornue, due ~ Quel.et, il eet n6oeesaire de recondui-ra le 

char.:s""Otg:n.on a un to'l deu:xier.re Gen:t>e, a.u moins de la naTt de ceux 

<tut au.""Oportent 'la va 'lid i tå du ta.:xon XaTOOI)J61l9, 

Cec1. fu o'!')år~ par Gitbert (Gi'lbort !931), faieant onpal poa.

tant a une '!'lrec6denta analos:ue tnte't'Vent1.on de Fllhner. 

Uato - et ici r~aida tout 'l'h-range de 'la queøt·l..on - ce'lui-ci 

n'a ja.mats efiectue auoune 1.ntervantion de i.a sorte, de "'lus 

est-1.1 de 'l 1 avi.s que ba.dtue devra:i t 8tre not11114 Bo'letua bad:ius 

~squ'i'l juge - et avec tui concordent bøaucoup d'autree my

co'logues, par e:xemp'le ceux de 'l'lic•>'le britanniq_ue ~ 'la øuite 

de Wat'ling - que Xert>ct>rnus sott tout stm-o'lemont une Section 

du Genre Bo'lBtuø, dont les caract~res disttnctits ne sont tele 

a juøtif'iet' Ui. miøe en Vie d •un taxon autonome au niveau de 
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Genre. 

Tout oeoi m' a h4 communiqu4 de la 'Part du prot. X:tumer dana 

une tettre de voitk quetqueø moiø, en reponse k ma raqulte 

d 'intormaticmø au au~ at. 

Kflhner,avant 1931, a nart4 de B, badius une øaute toiø, dans 

9B thesa de doctorat (Xfihnar 1926), oe bornant a dire ~ua te 

botet ne davait Otre ntac4 ~i 1xocomuø nou:r d 16videntas 

divergenoeø st:ructuretles avec les autres bolets du secteu:r. 

Aucune r4terenee de sa l)art, ni ~ 1 1 ~po~ue ni nar ta suite, 

a Xerooomuø a pronos de badius. 

Ainsi t'ittustre Auteur t:ranqai3 que te øouostgnå ne savent 

ø 1 expliquer ~ourquoi Gitbert att ~ugå bon de ranporter a tui 

le passa.e;e de badius ~e Botetus a Xo:rocl)r:nlBo Bvidemment, it 7 

aut alorø une 4quivoque, mais ta doctrine mycotoglque a con

tinue da suiv:re une tette dtrection, n'allant ~as au tond de 

ta quoetton. M@~e dans les pub'licattonø ~tue pr~øtigeuses et 

-p'lus modo:rnes - que t 1 cn regarde au øu~et Yoser (moser 1983) -

te botet continue d 1 ltre ainsi tndt~ue t Xerocomuø badius (Fr.) 

KtL~er ~ Gi'lbert, tandts qu'tt dev:rait fttre uråsantå, tou

jou:re n~Ul ceux qui eutvent ta thase de constdårer Xerocomus 

un G~e vattde, nour : Xerocomu$ badius (Fr. 1818 : ~. 182I) 

Gitbert 1931. 

It demeure hors dtscussion que nou:r ceux qui ~ugent vatide 

aou'lement 'le Genre Bo'letus dans 'lequet inscre:r Xerocomus en 

tant ~ue Sousgenre ou Section, l~ :r4t6:rence taxonomtque sera 

Bo'letus badtus Fr. 1 Fr. 

sm:tuRY 
Two notati are considored, both c:reateJ by ?riss, n, badiua 
and B, vnoctnus, toT whtch a dootrinat trend thinke o! an 
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abøotuta identity, whareaø another trend is :f'avourabte to a 
mutuat autono1:17. !he hy'!lotheøtø iø then acJvenced that D. VBC

ci.nuø, mOTe than bei.ng reconnøcted to B, bacJiuø, may be re
:f'erred to B, moravtcus Vacek. 
Bvantual.l.7 nawa are given on the performad raøearch about 
the taxono1:1icat attribution o:f' XgrocOr.lUs bo.dtuø to X:1lhner 
- on the ~e o:f' Gt '!.bert - 'Oifhat is ":Tt"tmg, Atnoe Jttthn"'r, Ao as 
'from a very recl!tlt comm\Dltcatton to the author o'! the present 
M"Per, never deatt with badiua OU.tstde Genuo Jtotstus, to which 
hø thin.'t:J sene muet ~e i.nte.T-"ated. 
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Notes o~ the ge~us Mycocalia 

(Ba.sidiomycetes.,Nidula.ria.les) 

i~ Sca~di~a.v-ia.. 

MIKAEL JEPPSON, HULTS GÅRD , S- 461 91 TROLLHATTAN,SWEDEN. 

!NTROOUCTION 

The Nidulariales or the bird 's nest fungi belong to the gasteromycetous 
Basidiomycetes. They are characterized by their small cup-shaped fruitbodies 
containing lenticular diaspores (peridioles) internally lined with a hymenium. 
Their fruitbodies resemble in a way a bird 's nest with the peridioles as eggs 
and the cup (peridium) as the nest, hence their curious English name. My 
attention was drawn to this fascinating group of fungi some ten years ago when 
I came across an excellent book on the subject by Professor Harold J. Brodie 
(Canada) (Brodie 1975). The facts he gave about the "Nids" intrigued me and 
inspired me to take an interest in these diminutive creatures so seldom noticed 
but literally speaking to be found all around us. 

The bird 's nest fungi occur most abundantly in the tropics, the number of 
species there being about twice that of the northern temperate region. The 
European flora counts four genera with altogether eleven species. Eight of 
these species are met with in Scandinavia. 

The most evolved genera of the Nidulariales show a peculiar and highly 
specialized way of disseminating their spores by means of diaspores. Thus the 
peridioles of the genera Crucibulum Tul., Cyathuø Haller, Nidula White (tropical 
genus) and to some extent of Nidularia Fr. are splashed out of the fruitbody 
with the help of falling raindrops. This splash cup mechanism was extensively 
described by Buller {f942) and Brodie (1951, 1975). 

The most primitive genus, Mycocalia J. T. Palmer, does not develop a splash cup 
mechanism. The peridioles {or peridiole, as some species only produce one) are 
sticky and adheres easily to vegetable material in the vicinity to which they are 
probably transported by running water. The species of Mycocalla found in 
Scandinavia all seem to occur in more or less submerged situations. AU bird • s 
nest fungi are supposedly saprophytes. 

Mycocalia was established by Palmer (1961). It contains the smallest species of 
the Nidulariales, originally described as members of the Sorosia section of the 
genus Nidularia Fr. Mycocalia is, however, separated from the closely related 
Nidularia by the monomitic structure of the peridium. According to Palmer 
(1963) and Brodie {1975, 1984) Mycocalia cantains five species, all characterized 
by inconspicuous fruitbodies with a thin, whitish, evanescent peridium which by 
rupturing exposes the peridioles (only one single peridiole in two species). Two 
species of Mycocalia were previously known to Scandinavia (M. denudata (Fr.) 
J.T. Palmer and M. sphsgneti J.T. Palmer). l 

l 

l 
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A third one is here reported from Sweden, M. miootissima (J. T. Palmer) J. T. 
Palmer. A key inspired by that of Palmer (1963) to the species of Mycocalia is 
provided along with descriptions of the Scandinavian species. Notes on their 
ecology in Sweden are given. All collections are deposited in the author's 
herbarium unless otherwise stated. 

KEY TO THE EUROPEAN SPECIES OF MYCOCALIA 

1. Cortex of peridiole homogeneous, of labyrinthiform elements; spores pale 
yellow to yellowish brown, 10-16 x 4-6 um, sometimes somewhat ventric
ose. Fruitbody with one blood-red to blackish peridiole, about 500 um in 
dia metre. 

1. Cortex of peridiole with two Iayers of Iabyrinthiform elements; 
spores hyaline, ovoid. 

M. aphagneti 

2 

2. Fruitbody with only one brick-red to brown peridiole, 200-500 um in 
diametre; metamorphosed basidia with truncate base. 

M. miootissima 

2. Fruitbody with several peridioles. 3 

3. Peridioles about 300-400 um in diametre, yellowish to tan, when dry 
biconcave; exocortex loosely arranged, endocortex compacted; spores about 
7 x 5 um, metamorphosed basidia ellipsoid to pyriform. 

M. denudata 

3. Peridioles of similar size or somewhat smeller, dark red to blackish, rarely 
becoming biconcave; endocortex only a thin løyer, exocortex closely 
compacted; spores somewhat broader than in M. denudata. On culms of 
Ammophila arenaria (L.) Link., fallen branches of Pioos and-Populus as 
well as on rabbit pellets etc in coastal sand-dunes, but also in inland 
localities. (Great Britain, Czechoslovakia, the Netherlands, Algeria, Tas
mania and USA). 

M. duriaeana 

A fifth species, M. reticulata (Petch) J. T. Palmer is distributed in the tropics 
and subtropics (Ceylon, Panama, Lousiana. (USA), Hawaiian Islands). It was once 
recorded growing adventitiously in a green-house in France (Palmer 1958). It 
differs from the other members of Mycocalia in having branched, tapering, 
thickwalled hyphae in the cortex of its peridioles. 

NOTES ON THE SCANDINAVIAN SPECIES 

M. denudata (Fr.) J.T. Palmer (Figs. 1 ,4) 

Fruitbodies solitary or gregarious, rounded, up to 1.5 mm in diametre, with 
several lenticular peridioles of a light brown colour, 300-400 um in diametre. 
The cortex of the peridiole consists of an outer løyer of a Ioosely interwoven 
structure and an inner løyer of closely compacted hyphal elements. The spores 
are hyaline, ellipsoid, about 7 x 5 um and the metamorphosed basidia are 
typically rounded or pyriform, about 12 x 7 um. 



The original description of M. denudata was made by Fries (1817), who recorded 
it as Nidularia denudata from the Femsjti region in SW Sweden. Towards the end 
of the 19:th centuary it was found again in Sweden, this time in Stockholm (cfr 
Fries 1921, Palmer 1964). 

Fig. 1 Mycocalia denudata (Fr.) J. T. Palmer 

A. Fruitbody B. Spores C. Metamorphosed basidia 

Fig. 2 Mycocalia minotissima (J. T. Palmer) J. T. Palmer 

A. Fruitbodies on leaf sheath of Juncus elfusus B. Fruitbodies 

C. Metamorphosed basidium O. Spares 
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Only two additional collections of M. denudata seem to have been made in 
Sweden since. In England it has proved to be rather a common species on debris 
of Mat-gress (Nardus stricta L.), Soft Rush (Juncus effusus L.) and other 
vegetable material in wet, acid woods as well as in open areas. It is also 
reported from rabbit pellets and sheep droppings. The two recent Swedish finds 
were made in damp situations 1) in coniferous wood on debris of Juncus effusus 
(Dalsland, Sk!lllerud) and 2) on stems of the bryophyte Drepanocladus achultzei 
Roth. in a marsh (Vasterbotten, Savar - at the moment the northernmost Iocality 
for any species of Mycocalia). Palmer (1964) reports two Norwegian finds of M. 
denudata (provinces of Akershus and Vestagder, S. Norway) on worked wood and 
horse dung and Elborne (1983) recently published data of a find in Denmark, 
where it fructificated on plant debris in association with Juncus. In central 
Europe this species seems to have a wide distribution. Its extra-European 
distribution comprises Canada, Chile and Australia according to Brodie (1975). 

Material studied: 

Sweden: Dalsland, Skallerud, Ranneberget, 1977-09-03, leg. M. Jeppson 1060. 
Vasterbotten, Savar, Sjoboden, 1971-09-26, leg. L. Eriksson, det. O. 
Eriksson (UME 26601 ). 

England: Cheshire, Wybunbury, Wybunbury Moss National Nature Reserve, 1966-03-
23, leg. et det. J. T. Palmer (ex herb. J. T .P.). 

M. minutissima (J.T. Palmer) J.T. Palmer (Figs. 2,5) 

Fruitbodies solitary or gregarious with only one brick-red to yellowish brown 
peridiole, 200-500 um in diametre. Peridium whitish, evanescing. Cortex of 
peridiole with two layers. Spores ellipsoid, about 6 x 4 um. Metamorphosed 
basidia rounded with truncate base. 

M. minutissima was first found in Sweden in September 1976 and has since been 
collected almost every year. Palmer (1958) reports this species from several 
localities in north and central England. It is also known in Czechoslovakia, 
Germany and lreland (Cejp & Palmer 1963, Palmer 1963, Muskett & Malone 
1978). In England M. minutissima is generally met with in wet and acid 
situations, growing on root stocks and Ieaf sheaths of Soft Rush (Juncus effusus). 
Among other substrates reported are graminicolous debris, dead Ieaves of Betula, 
a decorticated branch of Pinus in a dried-up moorland stream bed, stems of 
mosses etc. The habitats t~f the Czech an German findings are more or less 
similar. The Swedish localities are all situated in the southwestern part of the 
country from the town of Vanersborg in the north to the village of Skepplanda in 
the south, a distance of appr. 60 kms along the valley or the river Gata alv. The 
altitude in the localities ranges from 60-100 m above see levet. M. minutissima is 
here found in wet areas in oligotrophic coniferous woods (Picea abies predomi
nant) in association with Soft Rush (possibly also with J. conglomeratus L.). 
Ditches and little streams as well as wheel-tracks made by forestry vehicles seem 
to provide the right conditions for the growth of J. effusus and some Sphagnum
species and have proved very fruitful in the search for M. minutissima. The 
fungus occurs on the more or less submerged Ieaf sheaths of Juncus. Sometimes 
fruitbodies are found on stems of Sphagnum and ori needles or twigs of Picea 
embedded in Sphagnum. At the moment, it is not known whether M. minutissima 
is present also outside the distribution area of Juncus effusus. This can however 
be expected, since it does not in its choice of substrate seem to be restricted to 
Juncus alone. 
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Material studied: 

Sweden: 

England: 

Vastergi:itland, Gardhem, Velanda, 1976-09-29, leg. M. Jeppson 874. 
Vastergtitland, Trollhattan, Munkebo, 1978-08-0, leg. M. Jeppson 
1114. 
Vastergi:itland, Trollhattan, Myrtuvan, 1982-08-, leg. M. Jeppson 1774. 
Vastergi:itland, Trollhattan, Hult, 1984-08-06, leg. M. Jeppson 1624. 
Viistergotland, Vassanda-Naglum, Mojered, 1984-08-07, leg. M. Jeppson 
1625. 
Bohuslen, Forshiilla, lvarsbo, 1984-08-09, leg. A. de L. Stridvall, M. 
Jeppson 1623. 
Derbyshire, Kinder Scout, William Clough, 1959-07-05, leg. et det. 
J.T. Palmer (ex herb. J.T.P.). 

'l 

r/ 
f 

Fig. 3 Mycocalia sphagneti J. T. Palmer 

A. Fruitbodies B. Spores 

M. sphagneti J. T. Palmer (Figs. 3,6) 

Fruitbody with only one blood-red to blackish periaiole, about 500 um in 
diacnetre. Peridium whitish, thin, evanescent. Peridioles at different angles to 
the suostrate, somelimes supported by minute mycelial strands. Cortex of 
peridiole homogeneous. Spores variable, ellipsoid, sornetimes somewhat ventricose, 
pale yellowish, 10-16 x 4-6 um. Metamorphosed basidia not observed in Swedish 
material but reported by Cejp !'x Palmer (1963) to he ellipsoid to pyriform with 
truncate base, 12 x 10 um. 
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This species was described from a geographically limited area in the Pennine 
Mo or' s District in central England (Peak National Park). It was sa id to occur on 
decaying culms of Soft Rush and other plant debris in sphagneta at stream 
heada in treeless moorland (Cejp & Palmer 1963). In the autumn of 1976 a few 
fruitbodies of this species were found in SW Sweden, a few kilometres south of 
Trollhattan at an altitude of 70 m above sea leve!. The locality was not open 
moorland but a boggy, oligotrophic, acid spruce wood (Picea) with scattered 
birches and rowans (Betula, Sorbus}. Later visits to the locality have not been 
fruitful, nor has the speciea been met with again in habitats of a aimi!ar kind 
despite careful searching (cfr Jeppson 1978). The locality at Trollhattan is now 
destroyed by clear-felling. Except for England and Sweden there aeem to be no 
records of this species from other parts of the world. 

Material studied: 

Sweden: 
England: 

Vastergotland, Giirdhem, Velanda, 1976-09-26, leg. M. Jeppson 873. 
Derbyshire, Kinder Scaut, William Clough, 1961-06-04, leg. J. T. 
Palmer (ex herb. J. T .P}. 

Fiq. 4 Distrillution of Mycocalia denudata in Scandinavia (dots) cornpared with 
that of Juncus effusus (hatched area). 
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DISCUSSION 

In Sweden M. denudata, M. minutissima and M. sphagræti seem to be species of 
wet, oligotrophic woods. In England M. denudata and M. minutissima are likewise 
species of wooded habitats whereas M. sphagneti is met with in treeless 
moorland. There is so far no Swedish investigation of the latter habitat with 
regard to nidulariaceous fungi but when such a study is undertaken it might 
bring rewarding results. According to Palmer (1958) M. denudata is a species of 
less acid habitats than is M. minutissima. The pH in one of the Swedish 
localities for M. minutissima (Vastergotland, Trollhattan, Hult) measured 6.3 but 
since this kind of data is scarce no conclusions can be drawn as far as Sweden 
is concerned. The most common substrate for these three species are the more 
or less submerged leaf sheaths and root stocks of Juocus effusus and other plant 
debris embedded in mosses (e.g. Sphagnum) in close association with Juncus. This 
arouses the question whether there is some kind of connexion between the 
Mycocalias and the Rush or if they are merely species of the same habitat. M. 
denudata, having been found some 400 kms north of the northernmost localities 
for J. effusus/conglomeratus, indicate that this species at !east is only a 
facultative associate of Juncus. Future finds of M. minutissima and M. 
sphagneti might point in the same direction (figs. 4,5,6). 

Palmer (1958) wanted his own collecting to be as unbiased as possible with 
regard to the substrates and habitats. My collecting however, has been 
concentrated to Juncus-associations and might therefor give somewhat misleading 
conclusions about the habitat preferences of the Mycocalias in Scandinavia. The 
fruitbodies are as mentioned befare extremely small and are only with difficulty 
detected by the naked eye. Collecting them therefor is most easily done by 
the somewhat violent method of pulling the tussocks of Juncus up by their roots 
and bringing them to the laboratory where a stereomicroscopic examination 
reveals the presumptive presence of fruitbodies. 

J. effusus and the closely related J. conglomeratus are distributed in grasslands, 
marshes and along stream-beds and beaches, where they are said to prefer 
moist, acid upland soils and swamps. They are both highly favoured by human 
activity and occur frequently as weeds in meadows and pastures as well as 
along drainage ditches (Korsmo et al. 1981). Malmgren (1982) notes that J. 
effusus is a species often present in wheel-tracks of tractors. According to my 
own experience, it quickly colonizes the wheel-tracks made by forestry vehicles 
and machines, a habitat apparently providing suitable conditions for species of 
Mycocalia as well. 

Climatically the Swedish localities for M. minutissima and M. sphagneti are 
under maritime influence with a yearly precipitaion of at !east 700 mm. The 
production of fruitbodies is in M. sphagneti dependent on warm weather 
according to Cejp & Palmer (1963), who found it only during the summer 
months. The Swedish finds of the same species were made by the end of 
September after an unusually warm summer. In England M. denudata has been 
collected from March to December but is supposed to produce fruitbodies all 
year round. Fresh fruitbodies of M. minutissima have in England been observed 
in March and from June to October. In Sweden M. minutissima has been found 
in spring as well as from July till the end of September. Collecting in late 
autumn and early spring just after thawing of snow has always been 
unsuccessful. 

The three species of Mycocalia known to Scandinavia seem to be well defined 
species, easily distinguishable from one another. A systematic study of habitats 
not previously investigated with regard to Nidulariales is Iikely to result in the 
finding of hitherto unknown species. Accordingly, a careful scrutiny of the sand
dunes along the Scandinavian coast will probably lead to the finding of M. 
duriaeana growing on e.g. culms of Ammophila arenaria. 
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Future studies of Juncue-associations a11 well as other wet and seid habltats 
mlght also show that the three speciee already known in Scandinavia are in fact 
wldely distributed there. 

Fig. 5 Oistribution of Mycocalia minutissima in Scandinavia. 

Fiq. 6 World distribution of Mycocalia sphagneti. 
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SUMMA RY 

A short survey of the genus Mycocalia (Basidiomycetes, Nidulariales) is 
presented. The genus contains five spedes, three of which are found in 
Scandinavia, viz. M. denudata, M. minutissima and M. sphagneti. These species 
seem to occur in wet and acid situations and are aften found on debris of 
Juncus effusus. A key to the European species is given. Distribution maps and a 
discussion on habitat preferences of the Scandinavian species are presented. 
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ENTOLOMA SPEC.NOV. 

GERHARD ~EL 1 GEBBERTSTR. 82 1 !RLANG!N 1 BRD. 

ØYVIND WEHOLT 1_ATRIUHSVEIEN 32 1 N·l600 FREDRIKSTAD. 

INTROOUCTION. 

Thanks to the extensive works of Drs.Machiel Noordeloos and Eef Arnolds 

several new species have for the last years been added to the genus ~-

il!!!_. 

However the genus has few and often no distinct characters that could be 

of any help for in situ determinations. Even macroscopical problems may 

arise concerning segregation on specific rank. 

This means too, that it is a fair possibility of finding specimens of 

Entoloma that scarcely could be identified from up-to-dated keys. 

Until the variation of differnt species is sufficiently known, it is not 

always appropriate to create new names for t.hese collections. Still we 

think they should not be kept away from publication, as this information 

may attract the attention of mycologists in possession of .similar finds. 

This could certainly be an enrichment of the knowledge of the fungus 

flora. 

In 1983 the 9 year old son of one of us ce.w> found an Entoloma which, 

after examination, could not with reasonable certainty be positioned in 

any of the familiar species concepts. This was later confirmed by Dr.Noor

derloos. 

This species is described in the following, and we should appreciate any 

information from persons who think they have found a species reminding 

of the desribed collect. 

~ACROSCOPICAL CHARACTERISTICS. 

P.ileu.6 up to 2i# 11111 biWad. cort.ical. ldten yowtg. then e.xpand.Utg to cortoco
cortvex. w.Uh OIL w.Uhou.t cU.l..ti.rtct umbo. llllJ'Ig.irt ~U,gh.tl.y .irtvo.t.u.te ldtert 
yoUrtg. Urtdu.t.4.ti.rtg w.Uh age l "o6tert Uke a c.ap4u.llle o6 a ll!lllortade bottte"). 
~tltortgly hygiWphano~. ~lucentty ~.tiLia.te up .to 2/3 o5 the ll.aJl1D.4. 
daJr.k g1tey.U.h bJLOUM at centlte l Ca.a.teu.x Hil • d.u..ti.rtcly pal« at rwvr.g.in 
( Cil.leu.x S71l. dull biLt becorning d.u..ti.rtcly ~IWt.ing ort dlty.ing. 

G.il.1.6 lz l l -31. rnodeltatd.y t!ltowded. duply Vlltlllg.inatt. to alrno~t 6~te.e. 
~ v~oH. rtev« ldt.Ue. g1tey.U.h b~LBU»t ldten !fOUrtg. la-telt ort 
b1t~h colouJIJI dornina.ti.rtg. a.l.l.o old ~pe.c..Un~ withou-t 1tedd.u.h .ti.rtge. 
w.Uh en~ artd ,xtl.e.~t edge. 
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Stte. up to 5, 5c.m iong and 55 mm bl!.oad, c.yV.nd'Llcal., g11.eyL6h bi!.Ot.Ut, &ame 
Ull .6hade.& M pitw.6 but px.teJt, witlwut .6itveJty-whUe -6W,a:Uon, but 

w-itiJ a 6ugac.eou6, atmo6t ob6otete. wlt.U.U.ft-pi!.Umo-6e.-tomento-6e iat~eJt, ~M
gue., ddinc.f.y 6.i.6tulo6e.. 

SmeLt -6omewlta.t 6pVU!IaA:-i.c., not mcal.rJ. 

TMte .60ml2l<Jhat ea!!.tlrrj, mi.rd. 

HabUat .&t !JMM, .6hol!.t moM, vMge o6 wood, by P-ii!U-6, P-ic.ea and Betuia, 
~ 
MICROSCOPICAL CHARACTERS. 

r/e6 (8,1-}8,9-10,6(11,4} X 6,4-1,9 m, Q=J,25-1,5 (ave.Mge 1,4), 
3, 5 m, weafzty to fut-ittc.t!rJ heteJtod-iametl!.-ic.at, 5-1 angied -in .6-i.de

view, witlt biunt dihedl!.ai bMe, .6tl!.ongiy 11.ounded anguial!.. 

BM-idia 33-46 x 9,5-13,1 m, 4-.6pol!.ed, ctavate. 

Cy.6tid-ia ab&ent. 

Hymenopho~~.at tl!.ama Jtesuia~~., made up o6 c.yLi.ttdl!.-ic.ai eeU-6, 180-400 x 5-35 m. 

Pite.UMma Jteguia.lt, made up o6 -in6iated c.eU-6, 180-430 x 6-21 m. 

Pite~r-U'.-0.1 a 6-impte th-itt euw o6 l!.adia.Uy aManged 2-11 m wi.de eyi-itt-
diic. hyphae, up to 350 um tang. 

Subp~ weU d-i66el!.entiated, eon6L6t-ittg o6 b11.oad eyLi.ttdl!.-ic.ai c.eii6, 
55-110 x 6-21 um. 

Ptlllitation m-ittutdy to eoaMiy enc.lttt6t-ittg the. na.Jt/Ww eeii6 o6 pitei-
and tl!.ama and .in addition vVty plte. biW!U! d-i 66U6 e -itttl!.aeeUuialt 

( elt6!f to ovel!.iook!. 

Ciamp c.onnec.tioru, at tite. bMe. 06 b<u..i.dia, WeWhel!.e. JtaAe. 

Leg. Sigbjørn Weholt. Date 1983 07 23. 

Collection examined: Norway, Sør-Trøndelag, Melhus, Lundamo. 1983 07 23, 
Sigbjørn Weholt (E36/83). 

!!!.!:!2.· Wo l fe l . 

REMARKS. 

Macroscopically this supposedly unknown species resembles Entoloma cetra

tum (Fr.)Moser and related taxa from section Endochromonema (Largent & 
Thiers)Noordeloos very much. However this does not conform with the micro

scopical details. Especially the type of pigmentation makes it a member 

of section Papillata (Romagn.)Noordeloos. 

Using the keys given by Noordeloos (1980) we could not find any taxon 

which applies satisfactorily to our collection. We think the obtusely 

rounded-angular and distinctly heterodiametrical spores merit it as a 

species in its own right. 

On the other hand we know a lot of species in the genus Entoloma which 

demonstrates considerable variation. So for the moment we think it is bet

ter not to create a new name. Further collections must prove the con-
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stancy of the described characters. 

With this publication however, we try to call the attention of mycolo

gists to the lot of problems which are still remaining in the gen~s 

Entoloma. 

REFERENCES. 
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SUMMARY. 

A description of an Entoloma presumed to be a new species is described 
from Norway. The species is macroscopically of great similarity to a 
member of Sect.Endochromonema, but microscopical details (pigmentation) 
show it as belonging to Sect.Papillata. 
A new name is not created as it is still to observe the variation of 
the important characters separating the specimens from other known 
taxa. 
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The ge~era Scabropezia a~d P1icaria 

i~ the Germa~ Democratic Rep~b1ic. 

G~~D HIRSCH, FRIEDRICH-SCHILLER-UNIVERSITAT JENA,SEKTION BIOLOGIE, 

HERBARIUM HAUSSKNECHT,SCHLOSSGASSE,DDR-6900 JENA. 

Snmmary: The genera Sgabropezio and fligøria (Peziza
eeae; Pezizalea) are treated with reøpect to their 
occnrence in the German Demooratic Repnblic. Scabro
~ flavovirena, Plicaria oarbonaria, Pl. endooar
~e and Pl. trac~carpa are øpeciea h!tnerto known 

rom the territory ~ the G.D.R. Fnll deacriptiona 
and aome oomments to taxonomy, ecology and geography 
of theae apeoiea are given. A key to eight apherical 
apored European taxa is provided, and eome remarka 
to theae and.a few inanfficiently known apeoiea are 
added. 
Znaammenfaaanng: Daa Vorkommen der Gattnngen Scabro
~~ nnd Plioaria in der Dentøchen Dem~kratiaohen 
~lik wird beh8ndelt. Scabropezia flavovirena, 
Plicaria carbonaria, Pl. endocar o!dea nnd Pl. tra
chyca~a aind die oisher nac ew eaenen Arten, Q!i 
anstU lich beachrieben und mit Bemerkungen zn ihrer 
Taxonomie, Otologie nnd Verbreitung veraehen werden. 
Aoht europlliaohe.Arten werden anfgesohlU.aaelt, die 
nicht aua der DDR bekannten Sippen aowie einige kri
tiaohe Taxa werden kurz kommentiert. 

The apherical øpored Pezizaceae were aub3ect of inter
eat of different mycologiata during the last 20 yeara. 
Eapeoially Dissing and co-authora have contributed a great 
deal to the tnowledge about thia group. A greater part of 
genera and apeoiea is well oiroumacribed, and even aome 

fhylogenetic considerations oan prudently be done now 
e.g. Dissing & Korf 1982). It is the intention of thia 

article to give a report on the oocurence of the genera 
Scabropezia and Plicaria in the G.D.R. The species are de
scribed in detail, furthermore aome illuatrationø are pro
vided. A few oomments are added to taxonomy, eoology, geo
graphical diatribution etc. of the treated speciea. Final
ly a key to the European apeciea of the genera Scabropezia 
and Plicaria is preaented. 

A new character for taxono~ of the Pezizalea waa 
brought into uae by Donadini (1984), viz. the colour of 
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the spore print. A final evaluation of this feature can 
not be presented yet. Simple taking over of methods of 
Agarioales taxonomy on Pezizales can, however, not be ade
quate for resolving the taxonomioal problems in the lat
ter. I mu~t express my strong doubts on the reliability 
of this method, when I read, that speoies, whioh show a 
distinot pigmentation in every individual meture asoospore 
are said to have produoed a white spore print. 

There remein a lot of problems in the taxonomy of the 
spherioal spored Pezizaoeee. Careful studies in the anato
my of fruitbodies from all over the world may espeoially 
be valuable for futura work. Also suoh ohareoters as spore 
ornamentation and -size, shape end chemical reeotions of 
asoi, and paraphysal features have to be taken into oonsi
deration further on. 

S o a b r o p e z i a Dissing & Pfister, 
Nordio J. Bot. != Io2. 1981. 

The genus Soabropezia was introduoed by Dissing & Pfi
eter with two speoies, viz. s. sea rosa (Cooke) Diss. & 
Pfister and s. flavovirens (JUo e Diss. & Pfister. It 
was aegregatea from other apherioal spored Pezizaoeae 
mainly by its anatomioal peouliarities. The exoipulum con
siste of two distinot layers, an ioner (medullary) layer 
of textura intrioata and an outer layer of textura angula
ris-globulosa. On the outside of the apotheoium there are 
prominent brownish pustules, whioh are built up like the 
eotal exoipulum. 

The genus was alao mentioned by Dissing & Korf (1982), 
who plaoe it in a tranaitional position between Plioaria 
Fuok. and the hypogeous genus Paohythloeus Tul. On the 
other hand, Donadini (1983) - rea lzlng his extremely 
broad generio oonoept - has inoluded Soabropezia in a 
giant genus Peziza as a subgenus. After heving seen a 
greater number of spherioal spored Pezizaoeae from differ
ent parts of the world (e.g. Hirsoh 1964; 1965), I oonsi
der the genus Soabropezia as well justified. It does oer
tainly represent a small, phylogenetio unit. Sinoe ite 
erection some years ago the number of speoies has not in
creased yet. s. soabrosa, the type species, has a atriet 
North Amerioan-dlstribution, whereaa s. flavovirens occurs 
in Europe, too. Dissing & Pfister (1.07) mentlon only 
three European oountriee, from whioh they have asen mater
ial of thia speoies (Switzerland, Denmark, Sweden). During 
my studies I came aoroas a oolleotion from the G.D.R., and 
Mr. Roy Kristiansen (Fredrikstad, Norway) has kindly plao
ed material of the first Norwegian finding of thia speoies 
at my dispoaal. 

The following deaoription of s. flavovirens is mainly 
baaed on the Norwegian material.~he German oolleotion 
oonaists of a single apotheoium only, whioh seemingly waa 
overmature and oooupied by baoteria when oollected. 



243 

ScabfoPjzia flavovirenø (Puokel) Dissing & Pfiøter, 
Nord c • Bot. !1 164. 1981. 
• Plioaria flavovirenø .F11okel, Symb. M;yo. Nachtr. ,g1 64. 

1873. 
Por further ø;ynon;ymø, øee Dissing & Pfiøter (19811 104). 
Apotheoia up to 20 mm diam., øeøøile. Bymenium brown 

with olivaoeouø tinte, when dried almoøt black. External 
øurface dark brown or reddiøh brown, oovered with ver,y 
ooarøe pyramidal wartø or puøtuleø. Shape at first deeply 
oupulate, later nearl;y flat. 

Immature aøooøporeø hyaline, later they beoome light 
brown. The spores are øpherioal, 12,3 - 14,8 øm (excl. or
namentation), with one or more oil drops, but without De 
Bary bubbleø. Ornamentation cyanophilouø, conøiøting of 
øtrongly iøolated, regularl;y diøtributed wartø. In øome 
immature spores the wartø are oonical and up to 1,3 ~ 
high (fig. l a-e). 

Aøoi operoulate, colo11rleaø or light yellowiøh, mat11re 
oneø with a oharaoteristio shape in most caøeø: spore -
bearing part oylindrioal, 20 - 23 ~ wide, middle part 
øomewhat inflated up to 30 øm, lower part conøtrioted but 
with a broad ple11rorhynoholls base. Length 300 - 360 øm. 
Amyloid reaotion øtrong in the uppermoøt part, leøø øtrong 
but diøtinot in lower parts of the asouø, abøent at the 
base. No dextrinoid reaotion of the oontent of immature 
aøci obøerved. Walle ølightly thiokened eøpeoiall;y near 
the apex (fig. lg), double-layered under the light micro
øoope. Aøoi eight-øpored, not protruding at maturity. 

Paraphyøeø thick oylindrical, 4 - 6 øm wide, slightly 
clavate, at their tops 6 - 9 ~· Beøideø a vac11olar pig
ment in the cella there occurø a great amount of browniøh 
amorpho11ø or granular matrix in the hymenium, whioh coverø 
the apiceø of aøci and paraphyøeø. The paraphyøeø are un
branched, eq11all;y cyanoph1lo11ø on their whole length, 
øtraight, septate, with O - l øepta in the upper 100 ~· 
Length of the uppermoøt oell (52,5-) 82,5- 132,5 (-158!) 
~-

Bymenium 360 - 380 pm. Subhymenium diøtinct, of a small 
celled textura angularia. Medullar;y excipulum compoøed of 
+ parallel, compaot, non-inflated hyphae (textura intrioa
~a-porreota). With meny øtrong oyanophilouø laticiferae in 
øubhymenium and medlllla. Ectal exoipulum (fig. lf) of red
diøh-brow.n walled, iøodiametrio, ølightly thiok walled 
cella up to 50 øm (textura globuloøa-angularia). The mar
ginal region and the puøtuleø on the outøide of the apo
thecium are b11ilt 11p in the same way aø the ectal excipu
lum. 

Specimens examined: 
(l) 27. IX. 1977; G.D.R., diøtr. Halle, Nebra, Borntal 

ne ar Laucha J along roadøide in fore at w,i th broadleafed 
treesf leg. D. Benkert; BHU. 

(2) 27. VIII. 1984; Norway, Østfold, Tune, S~vøtllfoø
sen; on almoøt bare øoil, along a narrow track in øpr11oe 
wood (Picea abieø), together with Pindara terreøtris Vel.J 
leg. R:-rrføtiansen & I. Johnsen; JE. 
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The description agrees in nearly every respect with 
that given by Dissing & Pfister (l.c.). Besides the gene
ric characters mentioned above before the description was 
given, the species of Scabropezia show some more unique 
features. Olivaceous colours, lack of De Bary bubbles, 
thick paraphyses and especially the peculiar, almost spin
dle-like, slightly thick walled asoi support the generic 
separation of Scabropezia from Plioaria and other genera. 

According to their descriptions, Plicaria papillosa Ba
tra (in f4ycologia 52: 665. 1961, "1960") from India, and 
perhaps also Peziza echinophora Donadini (in Doc. Mye. 
12 ~~ : 6. 1982) from France may be further valid species 
0? the genus Scabropezia, too. 

Not too much is known about the ecology of Scabropezia 
flavovirens in Europe. The species mostly occurs on the 
ground in woods under deciduous trees, but also under co
nifers. Roadsides over calcareous soil seem to be the most 
preferred places for its growing. 

P l i c a r i a Fuckel, 
Symb. ~yc. 325. 1870. 
emend. Boudier, Bull. Soc. Mye. France != 102. 1885. 

The nomenclature for this generic name has been discuss
ed in detail by Korf (1961). The ~enus is treated here in 
the sense of Dissing & Korf (1982) for spherical spored 
members of the Pezizaceae, which have dark hymenial co
lours in their disc-shaped or cupulate apothecia, an ex
ternal surface without prominent pustules composed of ag
gregates of globose celle, and are mostly growing on burnt 

places. 
The question, whether Plicaria should be merged with 

Peziza or not is still under discussion. Today most au
thors keep the genus apart from Peziza, but a few ones ad
vocate the opposite standpoint. The known argumenta shall 
not be repeated on this occasion. It seems to me, that one 
feature was overlooked by all authors, which probably can 
serve as a further argument for separation of Plicaria 
from Peziza: the pigmentation of the aaci. We can find 
pigmented asci in the genus Peziza in many cases, but here 
the pigmentation is always light and faint. On the other 
hand, in the examined species of Plicaria especially the 
walls of old, empty, collapeing asci are places of pigment 
accumulation. In section, we can find the old, emptied as
ei as dark brown ropes between the other hymenial ele
ments. So they are essentially responsible for darkening 

FIGURE l. a-g Scabropezfa flevovirens. a,b coll. (1), ms
ture spores. e-g coll. 2), c immature spores. d,e mature 
spores. f ectal excipulum. g ascus apices. h-1 Plicaria 
carbonaria. h,i coll. (1), mature spores. j-1 coll. (3), 
mature spores. All in Cotton Blue. a,b,h,i x 900. c-e, 
g,j-1 X 1050. f X 400. 
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of the eging apotheoium, I don't know any speoiee of Pe
ziza whioh showa thie behaviour. On the other hand alr
tnree indigenous Plicaria speoies (and others!) have this 
character. A oomparable pattern of pigment storage in old 
aecus walls was observed by Benkert (in litt,, unpubl.) in 
species of the genus Pulparia p, Karat., what gives new 
evidenoe for a poeaible relationship of thia genus to 
epherioal spored Pezizaoeae, 

Three Plioaria epecies are known from the G,D.R,, whioh 
are extensively described below. Moreover some further 
taxa are ehortly disoussed, and a key to eight species 
will close the article. 
Plicaria oarbonaria (Fuokel) Fuckel, 
Symb. Mye. 326. 1870. 
= Peziza anthracina Cooke, Mycographia 235. 1878, 

For further synonyme, see Maae Geesteranus (1967: 420). 
Apothecia up to 15 mm diam. Thecium blaokish brown or 

dark violaceous brown, external surface concolorous, gra
nulate. Fruitbody discoid, margins undulate, recurved, 

Spores at first hyaline, after formation of the spore 
ornamentation storage of a yellow-brownish pigment in the 
spore walls begins, individual spores finally brown. The 
spherical spores have oil drops, which are, however, hard
ly deteotable in the mature state. De Bary bubbles visible 
in some mature spores only after treatment with Cotton 
Blue + lactic acid, Spore aize (excl. ornamentation) 10,9 
- 13,5 pm. Ornamentation up to 2,5 pm high, cyanophilous, 
coarse, consisting of isolated, cylindrical or conical 
warts, rarely pointed, mostly trunoate or even slightly 
olavate. Their outline is angular, often alightly elonga
ted to short ridgea,(fig. l h-1). 

Asoi eight-spored, colourleee, at spore maturity yel
lowieh, after spore releaeing the pigmentation beoomee 
more and more intensive, at last dark brown and collapsed. 
Ascus shape euboylindrioal to nearly aubolavate, greateet 
width in the uppermost part, slightly oontracted at the 
whole length to a brosd, pleurorhynchous base. Apex oper
culate, flat to broadly rounded. The moderate to weak amy
loid reaction is nearly only present in the operculum re
gion. Aaous length 250 - 285 pm, striking wide: (16-) 18 -
23,8 pm ! 

Paraphyses almost colourless or light brownish in the 
upper part. They are filiform, 3,5 - 4 pm thiok, strongly 
clavate in the upper part until 10 pm, moat1y ourved. The 
paraphyses are slightly 1onger than the asci, their apices 
form an epithecium-like 1ayer together with an abundant, 
striking, dark brown matrix. They are moderately cyano
phi1ous1 unbranohed, septate, with 2 - 3 septa in the up
per 100 ~m. Length of the uppermoat oell 30,0 - 54,1 ~m. 

Hymenium about 250 ~m thick. Subhymenium distinot, 
dark co1oured, of a small ce1led textura angularis. Exci
pu1um two-layered near the margin, of a medu1lary layer 
with ~ surface-para11e1 hyphae (textura intricata-porrec
ta), and an external 1ayer of iaodiametric, most1y g1obu-



247 

lar celle up to 80 pm diam. In the middle of the apothe
cium the excipulum is more differentiated. Below the sub
hymenium there is a layer of textura inflata (for termi
nology, see Benkert 1984!) rich of hyphae, inflated ele
ments and globular cella. This is separated from the ec
tal layer by a mediostratum of intertwined hyphae, which 
are strongly darker than the neighbouring layers. Ectal 
excipulum about 150 pm thiok, for the most part consis
ting of large, globular or angular cella intermixed with 
a few hyphae. Marginal region narrow, not very prominent. 
Hymenium separated from the margin by a thin layer of pa
rapbyse-like cella, which are moniliform in the lower 
parts and constitute a fairly abrupt transition to the 
marginal cella. The latter are principally like the cella 
of the ectal excipulum. The struoture of the margin is 
the same as in ~ trachycarpa. 

Speoimens examineda 
(l) Fuckel, ~ungi rhenani 11,7; HAL (isolectotype!). 
(2) 15. VIII. 1942; Germany (today: G.D.R.), Zwickau, 

Waldenburg near Glauchau; in a park between burnt trunks; 
leg. P. Ebert 4119; JE. 

(') 7. VI. 1984; G.D.R., distr. Dresden, Freital, 
Lookwitzgrund near Kreisoha, Hummel-MUhle; on burnt pla
ce; leg. 8.-J. Hardtke; JE. 

The description given above is mainly based on the col
lection (,). Pl. carbonaria has many features in common 
with Pl. tracpycarpa. The main distinguishing character is 
the dl??erent spore ornamentation, besides some less im
portant characters as macrofeatures, asous shape etc. The 
spore difference was very conspicious and clear in every 
specimen examined by me. However, Maas Geesteranus (1967: 
42') illustrates two spores from the lectotype of Bulgaria 
carbonaria Fuckel in K, of whioh the upper one showa a 
more or less transitional spore ornamentation to Pl, t~
chycar~a. I have not seen such spores whilst studying t e 
lso!ec otype of Bulgaria carbonaria from HAL (fig. l h,i), 
which also otherwlse f{ts the current concept of Plicaria 
oarbonaria in every regard. The coloured photo in Brelten
bach & KrKnzlin (1981: 65) gives a good impression of this 
species. 

Pl. carbonaria growa exclusively on fire places. It is 
posSID1e, that the species prefers burnt wood of deciduous 
trees, at least in Central Europa. In its distribution Pl 
carbonaria is seemingly restricted to Europa. The identtf;Y 
of the Indian colleotions described and illustrated by 
Waraitch (1977) and named Plicaria carbpnaria is unoer
tain. In the G.D.R. it is a rare species, but in other 
parts of Europa it seems to be more abundant. According to 
Breitenbaoh & Krlnzlin (l.c.) it is the only Plioaria spe
eies known from Switzerland. 
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Plicarta endocarpoides (Berk.} Rifai, 
Verhand. koninkl. Nederl. Akad. Wetenach., afd. Batuurk. 
2, 57(3}: 255. 1968. 
c Plicaria leiocarpa (Currey) Boud., !con. Mycol. 2: pl. 

J04. 1966. -
= Plicaria fuliginea (Schum.) sensu Moser (1963). 

For further synonyms, see Rifai (1968: 255). 
Apothecia gregarious or subfasoiou1ate, thecium red

dish brown, cheatnutbrown to dark brown, rarely with vio
laceoue tint. External surfaoe conco1ourous, ø1ightly pa
ler than the diso, beset with small, somewhat darker pus
tules. The shape of the atipe1ess apotheoia varies from 
cupulate to disooid. Flash macrosoopioally ~layered, 
without true 1atex, but the seotion surfaoe steins weak
ly yellowish after some minutes. Largest apotheoium øeen 
65 mm diam., by a depth of 20 mm. 

Immature ascospores oolourless, mature ones (fig. 4a) 
only slightly yellowish, spherical, without oil drops, 
even not in the younger state, but with a great De Bary 
bubble (fig. 4b) when treated with Cotton Blue + 1aotio 
aoid (a portion of ascospores on1y). Size 8,3 - 10,3 pm. 
Spore wall absolutely smooth. 

Asoi in the young state hyaline, at maturity with a 
yellow-brownish pigmentation, after spore releasing and 
oollapsing the aset beoome dark brown ropes because of 
intensive storage of pigmenta and oertainly have a great 
snare in oolouring of the apotheoium. Shape of asci oy
lindrioal, with a flat rounded, operoulate apex, oon
strioted at the base but very_ distinctive pleurorhyn
choua. Asci eight-spored, of equal length as the para
physes. Amyloid reaction weak but distinct, extending on 
the whole asous wall, slightly stronger at the ascus apt
oss in some oases only. Size 190 - 240 x 10,9 - 14,6 pm. 

Paraphyses in the lower parts oolourless, at their 
tops with yellow pigmenta, but oolouring not very inten
sive. Lower parts filiform, 3 - 3,5 ~m thiok, upper parts 
equal or slightly olavate up to 5,7 ~m. The paraphyses 
are not equally distributed in the hymenium but are bund
led in a nosegay-like manner with their apioes somewhat 
ourved in most cases. Upper region of the hymenium with 
an amorphous, pale matrix, which glues the paraphysal 
tips. The paraphyses are unbranched, septate, with l -
3 septa in the upper 100 pm. Length of the uppermost cell 
35 - 60 pm. 

Hymenium 200 - 230 pm. Subhymenium distinot, oonsis
ting of small, isodiametrio or short byphoid cella. Me
dullary exoipulum very thiok (up to 1500 pm!), oonsisting 
of normal and inflated hyphae and globular cella up to 65 
~m diam. Eotal excipulum not clearly separated from the 
medulla, oomposed of textura inflata, too, but the majo
rity of cella isodiametrio. Rear the margin the distino
tion between ectal and medullary· exoipulum becomes more 
obvious, eotal exoipulum here oom~osed of a textura glo
bulosa. The margin itself (fig. 2} oonsists in its gres
ter part of large, g1obular cella. The transition to the 
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hymenium is formed by a thin layer of paraphyse-like 
celle, whioh are moniliform in their lower parts and turn 
over into the marginal cella. In radial seotion there is 
another layer with many cross-seotioned hyphae visible 
below the textura globulosa layer. This "circle hyphae 
layer", whioh is interspersed with a few globular cella, 
oould not be observed in other Plicaria speoies. The 
whole margin is oovered by an amorphous, brownish sub
stanoe. 

Specimens examined: 
(l) Nov. 1863; England, Ascot, Com. Surrey; J. Currey 

Mas.; Rabenhorst, Fungi europaei, Edit. nov., Ser. II, 
Cent. VII, No. 622; HAL (presumably isotype of Peziza 
leiocarpf Currey). 

(2)2. XI. 1939; Germany (today: G.D.R.), Zwickau, 
Waldenburg near Glauohau, Hellmannsgrund; on burnt place; 
leg. P. Ebert 3372; JE. 

(3) 20. VIII. 1958; G.D.R., distr. Karl-Marx-Stadt, 
Marienberg, near Pobershau/Gelobtland; on burnt plaoe; 
leg. P. Ebert 6102o; JE. 

(4) 23. v. 1970; G.D.R., distr. Potsdam, gravel-pit 
near Langerwisoh 8 km s Potsdam; on sand; leg. D. Ben
kart; BHU. 

(5) 13. VI. 1971; G.D.R., distr. Potsdam, Parforce
Heide near Potsdam, Butterberge; between rubbish; leg. 
D. Benkert; BHU. 

(6) l. X. 1972; G.D.R., distr. Potsdam, Neuruppin, 
Krangener Foret SW Zippelsf6rde; on a forest fire place; 
leg. D. Benkert; BHU. 

(7) Oct. 1972; G.D.R., distr. Frankfurt/Oder, Straus
berg, Buokow, burnt place W Krugberg; leg. E. Paechnatz; 
BHU. 

(8) 9. V. 1973; G.D.R., distr. Potsdam, Beelitz, on 
roadaide in a dump N StUoken; leg. D. Benkert; BHU. 

(9) 11. XI. 1973; G.D.R., distr. Potsdam, Belzig, 
l km S Lehnsdorf; on burnt plaoes; leg. G. Hirsoh; JE. 

(10) 18. I. 1975; G.D.R., distr. Potsdam, Oranienburg, 
Briesetal near Birkenwerder; on burnt place; leg. E. 
Paechnatz; BHU. 

(11) 23. II. 1975; G.D.R., distr. Gera, Jena, forest 
fire place near the Lobdeburg ruin; leg. G. Hirsch; JE. 

(12} 14. X. 1975; G.D.R., distr. Rostock, isl&Ad Hid
densee, Dornbusch; on naked loamy soil; leg. D. Benkert; 
BHU. 

(13) 9. IV. 1976; G.D.R., distr. Neubrandenburg, Neu
strelitz, Zwenzow, near the lake "Krummer Sea"; on road
side in gravel-pit; leg. D. Benkert; BHU. 

(14) 20. VIII. 1976; G.D.R., distr. Karl-Marx-Stadt, 
Plauen, l km SE Kornbach; on burnt place; leg. H. DBr-
felt & G. Hirsch; JE. . 

(15) 2. IV. 1977; G.D.R., distr. Halle, Wittenberg, 
sand-pit near Dobien; on moist sand; leg. K.-F. GUnther; 
BHU. 

(16) 23. X. 1977; G.D.R., diatr. Potsdam, Beelitz, 
between Kihnadorf and StUcken; on burnt place; leg. P. 
Sammler; BHU. 
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FIGURE 2. Plicaria endocarpoidee, coll. (22), margin. 
x 250. (Del. o. Hirsch) 
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(17) 22. VIII. 1978; G.D.R., distr. Karl-Marx-Stadt, 
Oelsnitz, Kapellenberg N Sch6nberg; on burnt place; leg. 
R. Rausohert; JE. 

(18) 15. V. 1980; G.D.R., distr. Erfurt, Jonastal SW 
Arnstadt; on burnt placer leg. K.-P. Gttnther; JE. 

(19) 9. x. 1980; G.D.R., distr. Gera, Rosental 3 km RW 
Jena, on burnt placeJ leg. G. Hirsoh; JE. 

(20) 21. x. 1981; G.D.R., distr. Karl-Marx-Stadt, Klin
genthal, KarrnerstraSe SSE Soh6neok; on burnt place; leg. 
G. Hirech; JE. 

(21) 22. X. 1981; G.D.R., dietr. Karl-Marx-Stadt, bet~ 
ween Goldberg and Sohneckenetein 5 km R Klingenthal; on 
burnt place; leg. G. HirsQh; JE. 

(22) 29. I. 1983; G.D.R., dietr. Potsdam, near Peroh
Mittelbusch; ~ forest with fresh deposita of sand and 
burns; leg. E. Paeohnatz; JE. 

(23) 22. IX. 1983; G.D.R., distr. Gera, Rudolstadt, 
valley "Dreckige Gasse" 1,5 km WNW Paulinzella; on burnt 
place1 leg. G. Hirsoh; JE. 

(24) 19. X. 1984; G.D.R., distr. Karl-Marx-Stadt, Klin
genthal, Bårenwinkelweg NE Morgenr6the-Rautenkranz; on 
burnt place; leg. D. Benkert & H.-J. Hardtke; JE. 

(25) 20. IV. 1985; G.D.R., distr. Dresden, Krebs-MUhle 
NE Radeburg; on burnt place; leg. H.-J. Hardtke; JE. 

At present there is only known one well circumscribed 
smooth spored Plicaria worldwide, if one recognizes the 
eynonymy of Plicaria endocarpoideu with tlL leiogarpa. 
Otherwise there exist aome names in the literature rela
ting to smooth and spherical spored, Plicaria-like fungi, 
which are very 1nsuff1c1entli known. Such cases are, for 
instance, Plic~ia arenaria (Osbeck) Boud., Plicaria!g
liginea \Schum. , Plicaria foveata Puckel and Plicaria 
rouastiana Boud. 

Pl, endocarpoides ie the most common Plicaria species 
in our country. It occurs in the lowlands as well as in 
the mountainous region, and is here a common member of 
the Geopyxidetum carbonariae Ebert. Although it clearlJ 
prefers burnt p1aces, its ocourence is not restricted to 
theee habitats. The co11ection no. (22) cited above was 
found on naked, virginal sand mixed witb beton reste and 
plaster, but probably originated from nearby scattered 
bums. Other øamples like (4), (5), (8), (12), (13) and 
(15) were collected without conneotion to fire places. 

The geographical distribution of ~ endocarpoideg ex
tends from Europe to North America. At present I only 
know one record from Asia (Israel), but its occurence in 
Australia and New Zealand suggests a presence in other 
parts of this continent, too, 

Plicaria trachycarpa (Currey) Boudier, 
Bull. Soc. Mye. France !: 102. 1885. 
• Ga1actinia trachycarpa (Currey} Le Gal, Bull. Soc. Mye. 

France 78: 212. 1962. 
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For further synonyme, see Eckblad (1968: 78). 
Apothecia up to 20 mm diam. or more, thecium reddish 

brown, violaoeous brown or dark brown, external surfaoe 
similar. Margin darker, with little squamules. Shape of 
apotheoia oupulate to disooid, without stipe. 

Asoospores at first hyaline, at maturity light brown, 
spherioal, with one or a few oil drops. KOR or Cotton 
Blue + laotic aoid treatment initiates development of De 
Barx bubbles in a portion of mature asoospores. Size 
(9,6-) 10,4- 12,2 (-13,5) pm (excl. ornamentation). The 
oyanophilous ornamentation oonsists of disorete ooarse 
warts, with an angular outline, up to 1,0 ~ high, same
times slightly elongated to form very abort ridges (fig. 
3 a,b). · 

Asoi eight-spored, operoulate, at first hyaline, at ma
turity they beoome light brown, after spore releasing and 
collapsing with a strong brownish pigmentation. Their 
shape is cylindrioal with a blunt apex, at base slightly 
oonstricted and pleurorhynohous (fig. 3 d,e). Some imma
ture asoi are somewhat olavate, but mature ones are always 
oylindrical, shorter, equal or slightly lenger than the 
paraphyøes. Amyloidity very weak, only deteotable as a 
faint blue reaotion in the region around the operculum. 
Size 210 - 275 x 12 - 20 ~· 

Paraphyses filiform, 2,5 - 3,5 ~ thick, above always 
olavate up to 9,4 pm. Walle hyaline or light brown, tips 
enorusted and adhered together by a great amount of amor
phous brownish exorete. Paraphysal tips often slightly 
ourved. The paraphyses are moderately oyanophilous, un
branched, septate, with 2 or mostly 3 septa in the upper 
100 pm. Length of the uppermost cell 18,7- 41,6 {-70,71) 
p.m. 

Rymenium 220 - 260 pm. Subhymenium distinot, textura 
angularis, cella 7 - 13 pm. Medullary excipulum thick, 
consisting of a textura inflata composed of short, isodia
metrio celle about 10 pm, normal hyphae and great, spheri
oal cella up to 50 pm. Medullary and eotal exoipulum sepa
rated by a mediostratum of intertwined darker hyphae, run
ning ± parallel to the hymenial surfaoe. Thia layer is on
ly traoeable in central parts of the apothecium. Eotal ex
cipulum 100 - 130 ~m thiok, built up of isodiametrio, an
gular or spherical celle up to 60 ~m (textura globulosa
angularis), which have brownish pigmenta in their thioken
ed walls (fig. 3f). Marginal region not very prominent, 
narrow, oomposed like the ectal excipulum, aeparated from 
the hymenium by a layer of brownish celle, which are ola
vate at their apparmost parts and slightly moniliform in 
the lower parts (fig. 3c). 

Speaimens examined: 
(l) Nov. 18631 England , "from Mr. Broome"; K {pre

sumably holotype of Peziza trac2{oarpa Currey). 
(2) Nov. 1863; England, Asoo , Com. Surrey; J. Currey 

Mss.; Rabenhorst, Fungi europaei, Edit. nov., Ser. II, 
Cent. VII, No. 620; HAL (presumably isotype of Peziza tra-
chycarEa Currey). ---
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(3) 12. VIII. 1941; Germany {today: G.D.R.), Chemnitz 
{today: Karl-Marx-Stadt), Oberwald near Hohenstein-Ernst
thal, Salzleckenweg; on burnt place; leg. P. Ebert 3793; 
JE. 

(4) 7. XI. 1976; G.D.R., distr. Halle, Naumburg, •Ge
spensterbuohe" SE Bad KHsen; on burnt place; leg. R. Rau
sohertJ JE. 

{5) 10. X. 1984; G.D.R., diøtr. Erfart, Weimar, MUn
chen near Bad Berka; on b~t places {charred spruce 
wood)l leg. R. RausohertJ JE. 

{6) 19. X. 1984; G.D.R., distr. Karl-Marx-Stadt, Klin
genthal, NE MorgenrHthe-Rautenkranz; on b~t plaoes (co
nifer wood); leg. D. Benkert & H.-J. Hardtke; JE. 

(7) 20. X. 1984J G.D.R., distr. Karl-Marx-Stadt, Rei
ohenbaoh, near Waldkirohen; on burnt place {oonifer wood); 
leg. H.-J. Hardtke; JE. 

Unfortunately I have only seen dried material of this 
speoies. That•s why the maorosoopioal and anatomical oha
racters are not yet fully understood in the description 
given above. Besides the differenoe to Plicaria carbonaria 
in spore ornamentation there also seems to exist a differ
enoe in the shape of the fruitbody. Pl. oarbonaria always 
has flat disooid apotheoia, whereas some of the studied 
speoimens of Pl. traopycarpa have distinot cupulate apo
theoia even in the dried state. 

Pl. traowcar12a is an unoommon speoies. Three of the 
four recent colleotions from our country were traced last 
autumn, when apparently favourable oonditions existed for 
growing of this speoies. It ocours exoluøively on burnt 
plaoeø. Its distribution ranges from Europe to North Ame
rica and India. Reoords from the southern hemiøphere are 
not known yet. The very similar Plicaria recurva (Berk.) 
Rifai occurs in Australia (and perhBps in North America, 
too). I have øxamined the holotype of the latter species 
from K and oan confirm the characters mentioned in the de
scription of Rifai {1968: 258). The most distinguishing 
features are the spore ornamentation, which oonsists of 
wavy ridges instead of angular warts (fig. 4 e,f), and the 
stronger a~loid reaction of the asous wall. 

Plicaria aoanthodictya 
Pl. aoanthodictya Dissing & Hauerbach in Dissing {1974: 

139r-can easliy be distinguished from othør European taxa 
because of its reticulate spore ornamentation. Other sphe
rical spored Pezizaceae with cupulate apothecia and reti
culate spores are seemingly restrioted to Australia 
{Hirsch 1985). Since its description no further col1ec
tions of this species came to light. So its occurence on 

PIGURE 3. P11car1a traohycarpa. a,b co11. {2), mature 
spores. c coll. (5), margin. d-f co11. (6), d,e ascus 
bases, f cross-section through a dried apothecium. 
a-c, f in Cotton Blue, d,e in water. a,b,d,e x 1050, 
c x 190, f x 175. (next page!) 
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some b~rns in Denmark from 1970 till 1972, where it was 
described from, remains a peouliarity. 

Peziza echinoihora Donadini, 
Doc. Mye. 12( 6)1 6. 1982. 

This recently described taxon with spherical spores can 
not remain in the genus Peziza. Donadini (1983) places it 
in his øubgenus Scabropezia and oompares it with Scabro
R!!!! flavovirens and s. scabrosa. From the short descrip
t10DB given it øeems poesibie, that a relation to these 
species can indeed be tr~e, b~t the reader can hardly get 
a well-founded imagine. The author states, that he has 
some additional collections than the type collection. Un
fortunately I haven't øeen yet neighter some specimens nor 
the detailed description of Peziza echinophora in Donadini 
(1981). 

Plioaria ferruginea 
There existø much confusion abo~t the application of 

the name Plicaria ferr~ginea Puokel. Many authors, inclu
ding P~okel himself, h8ve desoribed a spherical spored pe
zizaceo~s fun6us under this name. However, e.g. Maas Gees
teranus (1969} has shown, that the type colleotion (Fungi 
rhenani no. 1224) represents a species with ellipsoid spo
res, the correct name of which is Peziza atrospora Fuckel. 
It is not the place here to clear ~p, what Plicaria ~
ginea in the sense of the different authors is. 

Peziza lundellii Donadini 
Recently Donadini (19761 1982) has described Pezize 

lundellii, which actually is a Plicaria in my sense. From 
the descriptions only, the differences between this and 
fiL trachicarpe are not very olear. According to the pre
øented illustrations (Donadini 1976: Pl. Il f,g) the kind 
of spore ornamentation of fL lQndellii (which is known 
from one collection only) seems to be slightly different 
from that of Pl, trac~carpa. A more recent SEitt-photo of a 
spore of ~ lundellii_ Donadini 1983• Pl. I, fig. 6) does 
not, however, support this opinion. The paraphyses are de
scribed as more gracile than those of ElL treohyoarpa. I 
have not yet seen material of ~ lundeirfi and can not of
fer a definite conolusion. 

Peziza pse~doanthracina Donadini 
P. pseudoanthracina is a reoently (Donadini 1982: 6) 

eståliiished name for the f~ngus commonly known as Plioaria 
anthracina (Cooke) Boud. sensu Boudier. Surprisingly 
enough Donadini desoribes amyloid asoi for this fungus, 
whereas Boudier (!con. Mye. 4: 170) himself and later Maas 
Geesteranus (1967: 422) olearly indicate, that the asoi of 
the type specimen are non-amyloid. I assume, that re-exa
mination of the specimen in PC will reveal the error, I 
had the opportunity to study a oolleotion of this rare 
fungus from our territor,y (14. VII. 1978; G.D.R., Berlin, 



FIGURE 4 . a ,b Pl1ca r1a endocarpo1dee, coll. (24), ~t~re 
sporeø. c,d Peziza (Pllcar!a) ra6:'iiii";' !rom "neotype" , two 
different typea o! spore•. ø,! Peziza (Pl1oar1a) reourTa 
fro holotype, mature eporeø. All ID Cotton Bl~e. Ali 
l. 1050. 

Bernau , gravel- p1t Schwenebeck-Alpenberge; on naked sand 
between moesee1 leg. E. ?aechnatEJ BRU), and I can confirm 
the non-emylo1d1ty of asc1. The genus Pul~ri! P. Karet . 
seeme to be a proper place !or tb1e !ungua.~t will have 
to be checked, whethar Feziza paeudoanthrac1na Doned1n1 
muet be !or~ lly trane!errød to that senue, or !alle into 
the eynonymy o! Pulpar1a r1ck1 1 (Rahm) ~Donad1n1• (oomb . 
inval.!), ee Graddon (1976: 176) has auggeated . 

Pl1car1a radul8 
It wae impoaeible to ·køy out Pl1oar1a redala (Berk. & 

Broome) Sacc . I have exam1ned the apecimen from herbariwn 
K, wh1oh Eckblad (1968: 79) has eelected ae "neotype" . The 
1dent1ty of thie material 1e rar from be1ng cleer. It con
teine broad, cyl1ndr1oal aec1 w1tb ~ etrong aaylo1d api
cee . There are spores of two different kinde present out
eide of the aec1, wbat D1ee1ng & P!ieter (19811 107) pro
bably led to the conoluaion, that tbe material 1e "a frag
ment of one apotheoium from a mLxed oollection" . The two 
kinde of eporee, which are e1ø1lar but hard l y 1dent1cal 
(fig . 4 o,d ) , do not belong to øny Plicar1a øpeciøø kn own 
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to me. Since there still exists a part of the original ool
lection in NY, on which the name Peziza radulø Berk. & 
Broome was based, the neotypification of Eckblad must be 
abandoned. The identity of the NY material could not be 
fully establisbed by Dissing & Pfiøter. They compare it 
with the hypogeoua genus P&obYpb1oeus Tul. So at present 
it remains obscure, if Peziza radqla is a true pezizoid 
fungus at all. 

The spore measurements (25 - 28 ~) given by Moser 
(1963) for Plicarit radq1a are quite wrong. The source for 
this error is the description by Rebm (1896: 997), which 
was based on a oollection of Krieger from Nossen in Saxony, 
Germany. From Rehm's descr.iption it is quite obvious, that 
he really bad a species of Boudiera in his handel 

Key to the European species of Soabropezil and Pliceria 
1. Spores smooth •••••••• ~ endogarpoides (Berk.) Rifai 
1. Spores sculptured by a cyanophilous ornamentation ••• 2 
2. 

2. 

3. 

5. 

6. 

6. 
7. 

Spore ornamentation in form of a complete reticulum •• 
••••••••••••••••• R!L acanthodiptyi Dias. & Hauerbach 
Spore ornamentation not as a retioulum ••••••••••.•••• 3 
Spore size (excl. ornamentation) less than 9 pm •••••• 
••••••••••••••••••••• Peziza pseudoanthracina Donad1n1 
Spore size more than 10 pm ••••••••••••••••••••••••••• 
Ascus length more than 300 pm. Hymenium with oliva
ceous colours. External surface covered by striking 
protuberances •••••••••••••••••••••••••••••••••••••••• 5 
Asoi less than 300 pm long. Hymenial oolours not oliv
aceous. External surface nearly smooth •••••••••••••• 6 
Spore ornamentation oonsists of 0,8 - 1,0 high warts. 
Asous width 20 - 30 pm. Paraphyseø agglutinated at 
their tips •••·••••••••••••••••••••••••••••••••••••••• 
•••••• Scabro~ezia flavovirens (Fuckel)Diss. & Pfister 
Spore ornamen ation consists of 1,0 - 1,5 pm high, 
truncate øpines or pustules. Aøous width 16 - 18 pm. 
Perephyses in general not agglutinated ••••••••••••••• 
• Peziza (Sgabropezi&? flicaria?) echinophora Donadini 
Spore ornamentation consists of cylindrical or coni
cal, truncate or even slightly clavate warts or spines 
up to 2,5 pm high •••• ~oarbonoria (Puckel) Fuckel 
Spore ornamentation not higher than l pm •••••••••••• 7 
warts rather irregular in øize and øcattering. Para
physes gracile, 2 pm thick, enlarged above up to 4 pm 
•••••••••••••••• Peziza (Plicaria!) lundellii Donadini 
Warts fairly regulariy sized and dis ributed on the 
spore surface. Parapbyses more compact, 2,5 - 3,5 pm 
thick, above clavate up to 9- 10 pm ••••••••••••••••• 
••••••••••••••••••••••• ~ tracbycarpa (Currey) Boud. 
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CORTINARIOMANIA. 

(Premiere. serie.) 

August. 1985 

PATRICK REUMAUX,84 av.de WAGRAM, PARIS 75017,FRANCE. 

Dans cette note l'a~tenr etudie quatre cortinaires peu connus: c. 
Privignoides Bryr .c. licinipes Fr, C. seminagnitus Bry et c. oystidifer 

Vel~ Deu.~ especes nouvellea sont creeo : c. albomaoulatua ad int,etudie 

sur une senle rJcolte,et C. leptospo~s,affine å c. laniger Fr,mais å petitee 

spores remarquablement etroites. 

ICey-uords s Ba.sidiornycetes,CortinD.rius Hydrotelamoni,...,'l'•~la:1oni:'\ and 

Hydrooybe. 

In this note,the author studies for rare or li ttle kno~m t?-"'o!n the 

Privignoides group t c. privi~oides Hry.In the fuscopallens group : c. 
licinipes Fr. In the Fer~ginascens group 1 O. seminagnitus Bry. 

C. cystidifer Vel.is proposed as a new combination for Hydrocybe 

cystidifer~ Vel. 

'!'".ro new taxa are crcnted: O.albomaculatuaad int,withtypical spores and 

oystidias,studied on one collection,and o. leptospo~s,similar with o. lanige 

fr , except for its small and remarkably nar~ow spores. 
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C. privivignoides Hry 

Henry : BSMF, 1948 p. 40 

Chapeau 5-8 cm,assez charnu,d'abord obtusement convexe puis convexe-plan, 

a aamelon net,parfois a une ou deux zones gibbeuses autour du mamelon.Marge 

d'abord inflechie et le restant longtemps,puis droite.Marginelle se re

troussant tout autour a la fin. 

Cuticule par le sec uniformement jaune ocrace,jaune fauve ( Se~ 201, 

202 tres dilue,174 en plus jaune) d'un fauve un peu plus soutenu au 
mamelon qui eat parfois areole,plus plle vers la marge ( 199 en plus soutenu) 

d'aspect mat,a la loupe parcourue par un fin chevelu inne,d'aspect micace 

par places,avec pres de la marge quelques debris d'un voile paraissant 

jaun11.tre .. 

Pied 7-10 x 1,5-2 cm au sommet,a peu pres egal au diametre du chapeau mais 

pouvant etre beaucoup plus long,parfois comprime au sommet (section ovalaire) 

fibrillo-strie en haut,remarquablement dilate a la base en un bulbe en 

oignon - parfois en gourde - qui peut atteindre une lar~ur spectaculaire 

(3,5 cm),blanc puis s 1 ocracant,subconcolore au chapeau mais plus plle,tapisse 

sur le b'.J.l.be d 1un tomentum blanc formant une gaine laissant a mi hauteur 

une trace annulaire incomplete. 

Lamelles larges de 0,5-0,6 cm,plutot aigues en avant,assez serrees,adnees

sinuees ou emarginees,ayant tendance a se separer du stipe a la fin,d'un 

beau fauve (Seg. 201) puis fauve ocrace,a arete plus ou moins crenelee 

(caractere non frappant) et plus p11.le. 

Chair blanch!tre dans le chapeau et le stipe,un peu plus foncee,jaunatre 

a jaune ocrace safrane dans le bulbe.Odeur non notee.Reaction negative au 

gaiac.Positive au N03Ag 

puis au rose vineux.KOH 

immediate,r.ent bistre ardoise passant au rosatre 

beau brun roux dans le bulbe. 
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Fl gLire 

C. privignoides Hrv 

5 

A. Carpophores B. Spores C. Coune radiale de la cuticule 

D. Cellules steriles 
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Cuticule filamenteuae d•hyphes couohees,boucleea,å extremites librea 

banales,les auperficielles de 5.5-8 rm,en segmenta parfois tr~s courts 

( 20-25ful) ,l es sous-jacentes epaissies jusqu' a I2-I5 ,"'m.Hypoderme nette

ment pa.vimenteux-aubcellul eu:z: ( x 20-30 t' m) .Paroi des hyphes coloree en 

jaune par un pigment de membrane en pointille.O• trouve en outre des masses 

d'un pigment brun-jaune,qui para.it extra-cellulaire et qui n'est s&~s 

doute qu'un necro-pigment. 

Arete homomorphe.Basides 4 sP å sterigmates longe de 4 rm environ.tree 

aouvent a contenu granuleux noirltre, 35-45 x 8-IO ~m.Cellules eteriles 

clavees,banalee 20-25 x 7-8 ~m,quelques unes (rares) septees,a article 

terminal court ( I5 x IO f" m) obovoide ou en raquette d ',opuntia. 

Spores dominantes ellipsoides,å apicule court et obtu9,parfois recourbe, 

moyennement verruqueuaee,å verruea ne dåpaseant pas le profil,d!aspect 

un peu critåes ou cate:øuleee,mesur&nt (7) 8-9 1 5 (!0,5) x 5- 51 5 (6) tm• 
Rabitat t Peu commun dans les Ardennes.Bois du Vivier,Foret du Mont Disu. 

Parait lie aux bouleaux.Recolte decrite 1 Bbis du Vivier (Ch6nes,bouleaux, 

sur sol plus ou moins acide) 2 oot.I98I. 

Observations .. 

Ce taxon eat pour nous reconnaissable å son gros balbe mou (tres typique) 

et a sa reaction rapide (fauve-ardoise) au N03Ag.Nous pensons qu1 il en 

eat de C.privignoides comme de c. triformis FRIES,c'est å dire qu'il 

en e%iste trois formes affinea. Une forme peu hygropha.ne,liee aux bouleaux -

qui est celle ioi decrite- tres oaraoteristiquo ;· que l'onpeut:di.f.fici 

lement confondre aveo autre ohose,et dont on peut voir une excellente 

pla.nche photographique (Pl 773) dans le petit livre de MARCHAND. Une 

forme des ooniferes,plus hygTophane,se deshydratant en cocarde comme 

K. mutabilis ( e;~alement photographiee par MARCHA:ND- Pl. 772 - et decri te 

sous le nom å notre sena errone de c. triformis FRIES) et qui parait etre, 

au moins pro parte 1le c. triformis au sene de MOSER.Enfin une forme des 

bois feuillus (Cbarmes dominants) que nous avons trouve dans la foret de 

Montargis en compagnie de Guy REDHEOIL,forme plus p~le,å marge plus 

grisaillante,affine,semble -t -il, au triformis var. Schaefferi,o'est å 

dire au trifor~is des hetres,qui eat l'espeoe de LANGE. 

L'ensemble de oes trois formes,toutes les trois munies de oe gros bulbe 
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ovoide caracteristique et reagissant toutes les trois fortement et rapi

aement au nitrata d'argent,constitue ce que naus pensens etre le c. pri

vignoides HENRY,La determination de la forme i ei decri te et publiee nous 

a ete confirmee par le dr. R. Henry. 

La microscopie -spores,cuticule 1 pigment - est tout a fait banale et 

n'offre,in se,aucun trait distinctif. HENRY (B&IF loe. cit.) a fait de 

C. privignoides l'espece-type d'une stirpe (I) privignoides (non validee) 

fortement definie macroscopiquement : Naus renvoyons aux observations de 

l'auteur. 

(I) Naus preferons le ter~ stirpe au terme sous-section,a connotations 

trop militaires. 

c. licinipes Fries 

Fries 1 Epicr. p 293. Monogr. p 83.Hymenom. p 376 

Chapeau 4-8 cm,mince et fragile,obtusement conve~e puis convexe-plan, 

a marge d'abord inflechie puis droite,vite incisee.Marginelle remarquable

ment retroussee a la fin. 

Cuticule luisante,givree par le voile au centre etant imbue,a marge lutee 

de bl~nc au debut,recouverte d'une fine grisaille innee,d'un brun rou~ 

assez sombre par imbibi tion (. Seg. I62 + I46) avec des nuances palissan

dre (I26),se deshydratant en cocarde comme K. mutabilis,passant au roux 

fauve (I92 dilue,I93-202) avec ga et la quelques flammeches d 1 imbibition 

sur les bords,puis prenant des tons jaune fauve ou fauve ocrace assez vifs 

(I74-203),la marge restant longemps plus sombre et oontrastant tan sur 

ton,uniformement jaune oorace hinnuloide a la fin. 

Pied pouvant etre tres long,atteignant ju~que I2 x I - I 1 5 cm au sommet 

( 2 cm dans le bulbe) plein puis se creusant,fistuleux,mou,tres fibrilleux, 

fibrillostrie a l'oeil nu,hyalin ou jaunåtre ocrace etant imbu,blanch!tre 

å la base,mais toujours beaucoup plus pale que le chapeau • A lang bulbe 

oblong dejete de cote - mais pouvant etre egalement plus ou meins attenue 

å la base comme les duracini - chausse par un voile blanc qui laisse une 

trace annulaire complete apprimee au tiers superieur,bord superieur d'une 

gaine qui se fragmenta en squames apprimees tres nettes ressemblant a de 

faux bracelets. 
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Lames assea serreeø,larges,atteignant 1,3 cm,obtuses en avant,largement 

adnees ou unoinees,deourrentes par un orochet,d'abord jaune ooraoe puis 

fauve rouillå,a arete peu evidemment orenelee et un peu plus påle. 

Chair fauve ooraoe etant imbue,pålissant beauooup,blanchåtre par le seo 

douoe,inodore ou a odeur vaguement d'eau savonneuse.Reaotions negatives 

au gaiao,a la phenaniline,au metol et au TL4.Peu probantes a KOR (brunltre 

sur la ohair) et au N03Ag (lentement brunAtre.) 

Figure 2. C. licinipes fries 

A. Carpophores 

B. Spores 

o 

-
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Cu.ticule filamenteuse a hypoderme non su.bcellule=.H;;rphes supe::-ficielles 

larges de 31 5- 8~m,a boucles abondantes,tres em~8lees- rappelant un peu 

l'epicutis des phleem~cia- a extremites libres hombreuses,p~rfois tr~s 

minces ( X 3,5 ~:n) la plupart e~ales,mais pouvant etre aussi un peu epaissies 

au sommet et ~erne bifides.Hyphes sous-jacentes colorees par un pigment de 

membrn.ne nettement incrusta.nt .!Jypoderme semblable.1ent pigmenta ,bien diffå

rencie mais non subcelluleu.::r:,f()rme d'hyphes epaissies jusqu'a 30 tm environ, 

souvent en forme de gresse ~assue,en segmenta parfois tres longa (I50 ~m). 

Arete banale,homomorphe,sans particularite.Basides 4 sp 1plus ou rnoins 

cylindracees,25-)G X 6,7 rm,a longa sterigmates.Spores ellipsoides, 

la plupart courtement elliptiques {ovoides vues de face),comprises entre 

7 et 8 rm,assez.fortement verruqueuses,å verrues maculiformes depassant 

legerement le profil sur les spores les plus ornåes,mesurant 1 - 8,5 (!O) x 

4,5 - 5,5 rm· 

Habitat : Pins et bouleaux sur sol sablonneux (Ile de France). Deux recoltes 

!6 oct et 23 oct !980 (Leg MICHElL) .. 

Observa.tions 

Nous rapportens ces deux recoltes de l'Ile de France au c. licinipes 

FRIES,qui parait rare ou peu connuwNotons macroscopiquement la fragilite 

du chapeau,la. la.rgeur des lrunee,l'ornementa.tion tout a fait particulH~re 

du stipe {voile presque squamiforme) qui signe l'espece et que l'on ne 

retrouve pas ohez les autres ta.xons de la stirpe (fUscopallens).Microsco

piquement,une nette tenda.nce microsporåe et un epicutis (voile ap~rime ?) 

a hyphes emmelees rappelant l'epioutis des phlegmaoia.Notre taxon corres
pond tres vraisemblablement au c. licinipes de VElLENOVSKY (CH p.456) a 
spores de 7-9 tm.L' espece deorite par MOSER ( KX,ed. angi.e.ise p.404) 

semble avoir des spores un peu plus gra.ndes et un peu plus larges. 

Les prinoipaux caraoteres que nous avons not!s comme differentie1s corres

pondent tres bien aux descriptions Friesiennes (particuli~rement a celle 

de la Monographia,qui est la plus ditaillee) anxquelles nous renvoyons le 
lecteur. 

Le c. licinipes var. robustio~ figure par COOKE (planche 792 {8!9)) n'est 

pas cette espeoe,mais tres varisembla.blement c. privignus FRIES ( • c. 
euprivignus HENRY). 
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c. seminagnitus Hr,y. nomen subnudum. 

Henry ; BSMF,I955tP• 226-227. 

Chapeau 6-7 cm,convexe-plan,peu mamelonne,un peu deprime autour du 

mamelon.Marge incisee a la fin,un peu sinueuse,ae redressant. 

CUticule peu hygrØphane,ocre roux p!le (SeeuY 249 + I74 ou Cailleux 

N49 1P49 tres dilue) lisse au mamelon,furfUracee ou squamuleuse a la marge 

qui peut etre plus ou moins fibrilleuse. 

Pied 8-9 x I cm au sommet,trås fibrilleux,fibrillostrie t l'oeil nu,droit, 

non bulbeux,un peu tordu a la base qui peut etre pointue ou subradicante, 

fistuleux,se creusant a la fin,ocrace pale,subconcolore au chapeau,tapis

se d 1un tomentum blanc agglutinant les debris vegetaux,bruniaaant au 

toucher a partir de la base. 

Lames larges ou tres larges,atteignant I ou 1 1 2 cm,moyennement ser~ees ou 

assez espacees,certaines fourchues,rougeoyantes,a reflets sanglants en 

faisant varier l'incidence de la lumiere,ferrugineuaes (Cailleux S 33,T 29) 

vues de face •. 

Chair creme dana le chapeau {M 71) marbree,creme :brunAtre dans le pied { R 53) 

Odeur subnulle,de crudite ou un peu iodee. K6H : bistre noir (cha:ir et 

cutis) • Gaiac,NO)AG,tournesol,acide phe!lique • o. 

CUticule filamenteuse d 1hyphes couchees,a petites boucles,les superficielles 

de 5.5 - 8 rm a extremites libres banales,les sous-jacentes epaissies jusqu'a 

!2- I5 - 20 ~m,å pigment de membrane brun,finement incrustant.Hypoderme a 
tendance subcelluleuse. 

Arete des lames homomorphe,sans p~~ticul~rite. Basides 4 sp 30-40 X 7- 9 rm• 
Spores largement elliptiques ou aubamygdaliformes,ces dernieres a sommet 

subogival,fortement verruqueuses,å face interne brusque~ent deprimee (preaque 

concave) au dessus du hile,mesurant IO-II 1 5- 13,5 x 5,5 - 6- 7 ~m. 
Spores atypiques tres larges,plus courtes 1 l tendance ovoide tres nette. 

Rabitat : Sous chataieners,en lisiare d'une jeune plantation d'epiceas,sur 

sol lourd,argilo-calcaire. BOis de Vandy (Ardennes). Une seule recolte (6 

exemplaires) le I novembre !983. 

... 
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Fiqure 3. 

C. seminagnitus Hry 

/ 

l 
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l 
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A. Carpophores B. Spores 

1 
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Observations 

Nous n'avons fait qu!une seule reoolte de oe taxon dåcrit par HENRY en 

1955 et jamais retrouve depuis sa creation.Macroscopiquement,l'allure 

elanoåe,l'aspect furfuraoe de la cuticule a la marge,les lames a reflets 

rougeAtres (sanglants en faisant varier l'incidence de la lumiere) sont carac

teristiques. Miorosoopiquement,la forme particuliere des spores,fortement då

primees au dessus du hile (semine-agnitus ,. reooruru par la graine) ne laisse 

place a aucun doute.Nous nous sommes apergus - apres coup - que nos croquis 
correspondaient tres exactement a ceux d'KENRY a qui nous avons envoye un 

exsiccatum de ce taxon et qui a confirme notre dåtermination. 

HENRY classe son espece dans la stirpe ferruginascens (non validåe) proche de 

la stirpe sub:ferrugineus.ioir sur ce point les observations de l'auteur (BSHF 

loe cit. p.224-2251Les especes appartenant au Ferruginasoentes sont reståes 

peu connues. c. strenuipes Hry,qui en fait partie,n'est pas l'espece fi~e 

par MARCHAND (Pl. 789) dont la determination eat erronee. 

c. grstidifer Vel nov. comb. 

(Basionyme : Hydrocybe cystidifera Ceske Houby I92I p.487) 

ler lot (a voile blanc jaun§tre) 

Chapeau atteignant påniblement 2 em,åvidemment mince,de forme assez irreguliere, 

conique ou conico-campanule,puis s'applanissant et pouvant devenir obtusåment 

convexe ou convexe-plan.Mamelon presque toujours bien marque,verruciforme, 

plus ou moins aigu,plus rarement en d6me.Marge d'abord inflåchie-brisåe 

ou enroulåe contre le stipe,souvent ir~eguliere,sinueuse-lobåe,fragile, 

devenant fimbriåe,striolåe parimbitionn. 

Cuticule hygrophane,bt".tn cha.tain sombre eta.nt imbu.e (S 33 , T33 dilue) 

unicolore ou un peu plus sombre au mamelon,plus claire vers les bords, 

finement fibrilleuse ce qui rend la marge grisaillante,se deshydra.ta.nt par 

stries d'imbibition radiales,pllissant dans les tone brun-roux ( R 47,347) 

ou coque de noisette (couleur de gland sec) 1 jaune ocracå hinnuloide par 

le sec (P 57 ,!'f 57 ; M 60 ,U 60 pour les tona les p lus jaunes}. 

Stipe en general assez long,3- 4,5 x O,I- 0,3 cm au sommet,rarement droit, 

souvent d'allure fle:cueuse ou curvulee,egal w un peu ati;enuå å. la base, 

jaun8tre,brunissant-noircissant a partir de la base a la manipulatioD, 

franchement jaune aa sommet,assez dur ou dur puis fistuleux,fibrillostriå, 

tres fibrilleux,plua au moins nettement mouchet<i de fibrilles blanc-jaunatre 
apprimees. 

... 
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Lamelles adn~es ou subliØres,larces de 0,2-0,~ aa,parfois tr~s ventrues 

chez l'adulte et tres r~trtoies a leur insertion eur le stipe,relativel!1ent 

espac~es,asses ~paisses,souvent orisp~es,jaune ocrao~ (contrastant avec la 

couleur du ohapeau imbu) puis fauve ( R 55 vues de face). 

Chair jaunltre ~tant imbue,or~me jaunltre (L 67,M 69) en s~chant,plus fonofe 

(brunAtre) dans la moiti~ inf~rieure du stipe,odorante,å odeur d 1iodoforme 

virant a une faible odeur de c. hinnuleus•R~actions nulles au m~tol et au 

TL4. subnulle au gaiao (tr~s lentement bleu). Positive a KOH : violac~ 

sombre,puis noir (chair) atroprupurin puis noir (cutis). 

Ficure 4. 

2i~me lot (A voile blanohltre.) 

13 

.A o r 

C. cystidifer Vel 

(4.06.1984) 

A. Garpophores 

B. Spores 

c. Coupe radiale de 

la cuticule 

o . Cheilocystides 
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Chapeau I-2 cm (2 1 5 cm sur les exemplaires luxuriants) mince mais non 

fragile,de forme irreguliåre,pouvant etre d'abord conique meis aus~i 

obtusement convexe.i·iamelon seillant plus ou moins coni"!ue,ou obtus,en dome, 

parfois a peine marque.Marge d'abord inflechie-brisee,parfois nettement 

contractee,souvent irreeuliere,sinueuse-lobee,a la fin incisåe-fimbri9e. 

Cuticule subvel011tee a la lcrupe par un voile apprime tr~s fin,plus visible 
sur ia marGe,brun de chataigne etnnt i~bue (3 47,S 53) pglissent dans les 
tons co~ue de noisetUi ( R 49 dil ,a 55 dil , P 57 dil ) 

Stipe polymorphe,atteignant 5 x 0,2 cm au sGmmet,:?arfois beaucoup plus 

long que le diametre du chapeau,ågal ou nettement attenue a la base,rare

ment droit,presque toujours tordu,d'allure flexueuse ou curvulee,souvent 

trC!s nettement torsade,fibrillo-strie (parfois grossUrement) h l'oeU nu, 

a voile blanchAtre d'hydrocybe telamonioide laissant des mouchetures,sub

concolore au chapeau deshydrat6.jaune fauve,plus nettement jaune,jaunatre 

paille au sommet,brunissant å partir de la base. 

Lames franchement eS?ac6ss,epaisses,tres ventrues sur les exemplaires 

adultes,adnees-sinuees ou subd6currentes•(haut du stipe longuement marquå 

par les unci) lar~cs de 0,3-0,5 cm,de teinte vive1 fauvo ooracå n effet 

safrane,å ar~te plus ou moins nettement orenelee et concolore. 

Chair jaunåtre ou creme jaunS.tre,souvent plus foncee a la·base du stipe, 

a adeur un peu iodee. Reactions chimiques identiques a celles du lot 

precedent. 

Microscopie (identique sur les d~~ lots) 

EPicutis d'hyphes greles de 3,5 - 5 f'm,un peu emmelees,a parois nettement 

incrustees.Cuticule d 1hyphes de 7 ii. I2 rm;a er-tremites libres plutot en 

massue,a segment· terminal assez court (40-60 rm)Pigment de membrane brun, 

incrustant,en gros grains.Hypoderme bien differenti~,vesficuleux-pseudo

parenchymatique,semblablement eolore.Hyphes elargies jusqu'å )Orm· 

Boucles prcsentes partout,y compris aux grosses hyphes. 

Arete des lames heteromorphe. Cheilocystides de deux t;~es z Les unes 

spheropedunculees de 20-25 X 15-20 rm,les autres obovoides OU claViformes, 

de 30-40 x I2-I5-I8 ,.m. Ces poils øtliriles manquent sur certaino exemplaires, 

par ailleurs rigoureusement identiques a.ux autres. Se.sides 4 sp de 30-40 X 
IO- I2 ~· Sterigmates parfois tres longa (8 rm) 

Spores heteromorphes et in-'eales : Spores dominantes ellipsoides-subamygda-

liformes ou a tendance nettement subfusiforme,fihement ou moyennent ver~

queuses,a verrues plutot maculiformes ne d<Spacr.t:>.nt ~t>.s le profil. 
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Apicule bien visible,parfois tr~s allong~. Les spores a tendance 

subfusiforme ont un sommet souvent subetir~et pre sentent une forte 

depression suppahilaire. Ouelques unes sont subetranglees ou a contour 

franchement irr~gulier,l'ensemble mesurant 10,5-12,5(13,5) x (5) 

5,5-7~ m. Minorite de spores ovoides de 8-8,5 x 5-6 m. Quelques 

macrospores atteignant 14,5 x 7 /" m. 

Habitat: Sous peupliers blancs(populus alba),en troupes denses,dans 

l'herbe,dans les sables alluvionnaires de la Seine.Les ~ureaux(Ile de 

France).Deux recoltes de GUV REDHEUIL les 4 et 12 juin 1984. 

Figure 5 C. cystidifer Vel (12 04 84) 

o o 
A. Carpophores 

8. Cheilocystides 

C. Spores 
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Observations 

Nous avons examine deux recoltes (en tout une quarantaine d'exemplaires) 

de ce taxon decouvert par c. REDHEUIL en Ile de France. Wous le rapportens 

~ l'Uydrocybe cystidifera VELENOVSKY en raison des nombreux points de con

vergence entre la diagnose de l'auteur tch~que et la n6tre. 

Macroscopiquement : chapeau å umbo aombre (umbone nigrofusco) marge brisee 

froncee ( margine deflexo et undulato) stipe ferme,elaetique,dur,curvule 

(stipite firmo,elastico,solido,curvulato) mjuchete par le voile (albo-sericeo 

fibrilloso),lames larges et espacees ( eubdistantibua,crasse carnosis) de 

teinte vive ( pallide fer~ugineia). 

Microscopiquement t cystides polymorphes,spheropedun~llees ou en massue 

cyatidiis filiformibus,vel col~formibua,rotundatis vel capitatis) spores 

a tendance subfusoide (sporis Inocybae lacerae similis) ressemblance indenia

ble - notee a la recolte par G. REDHEUIL- avec c. saniosus (in affinitatem 

Hydrocybae sanioaae Fr. pertinet) 

L'habitat,enfin eat euperposable : lieux clairs des bois sablonneux (in ailvis 

arenosia,locis claris) aables alluvionnaires de la Seine,atation ensoleillee 

sous populus alba. 

Certes,noua n'avons paa note une deshydratation evidente en gris brun 

(griseo-fuscidulo) encore que cette teinte ne soit pas etrangere å la gamme 

"coque de noisette" et la cuticule ne noua a pas parue partioulierement 

ridee (radialiter aulcato).En outre,les spores ne sont pas lisses (laevibus).Elles 

sont cependant "basi attenuatia",comme l'auteur tch~que le signala dans sa 

diagnose de 1939 (Novitates I,p.II5). 

Les convergenoes noua paraissant l' emporter de loin sur les divergences,nous 

pensons que l 'assimilations de notre t2oxon i'l. celui de VELE!IDVSKY eat raisonnable, 

au meins comme forme.S'il exiate un holotype de l'espece originale et que les 

caracteres microacopiques (l'ornementation des spores notam~ent) se revP.lent 

par trop divergents,il sera toajours temps de donr.er un nom nouveau å 

l'espece ci-deasus decrite qui ap~artient,nous semble-t-il,~u groupe de 

c. Junghuhnii,espece collective dont noua connaissons trois formes Une forme 

microsporee decrite par HENRY (3Sl~ 93,3,77) et dont il enste une tres 
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beile planche inedite de M. Pierre MO~iNE-LOCCOZ,une forme a cheilocystides 

en ballon,venant sousfeuillus,qui est celle de LANGE et de la Flore 

Analytique,une forme enfin des coniferes humides decrite par MOSER dans 

la Klsine Kryptogamenflora,a cystides de forme differente. 

L'ensemble de ces formes,y compris peut-itre l'hydrocybe cystidifera de 

VELENOVSKY constitue probablement le cortinaire que Fri~s a 

nomm~ en l'honneur de Junghuhn. 

C. albomaculatus nov. SP• ad int. 

Chapeau 2-5 ~~,chnrnu,regulier,d'abord en calotte de sphere,puis convexe

plan.Mamelon peu marquå ou nul.Marge d'abord enroulee-paxilloide et restant 

longtemps inflechie. 

Cuticule remarquablement reoouverte par un voile blanch&tre apprime masquant 

d'abord la teinte initiale qui eat d'un beau brun roux assez chaud ( P. 55 
R 55) tres fragile,se rompant par le sec et donnant au chapeau un aspect 

rimeux,sur certains exemplaires rompue en ecailles sur la marge. 

Cortine blanche,abondante au debut. 

Pied 6-7 x I cm au sommet,tres fibrilleux,cortine au tiers superieur,a reflet 

violacå douteux en haut sur les jeunes exemplaires,subconcolore au chapeau, 

bulbeux (bulbe parfois en gourde) souvent blanc tomenteux a la base 1 chausse 

par le voile qui laisse une trace annulaire inoomplete 1plus rarement un 

veritable anneau. 

Lamelles moyennent serråes 1larges de 0,8-I cm,adnåes-sinuees,assez 6paisaest 

laissant un sillon periapical autour du atipe 1 moyennement ventrues,d'un 

fauve ocrace assez vif1brun ferrugineuses a la fin,a~ite crenelee et plus 

pale. 

Chair blanche dans le chapeau et le stipe,un peu ':"la.rbree de rous"atre dans 

le br.lbe,a faible otl.eur cl?.mphråe-raphanoide.Råaction nulle a.u TL4,subnulle 

au gaiac (b~euisaement faible et lent).Positive auNO 3 Ag:bistre violace 

ou brun rougeatre noircissant et a KOH : gris (chair du chapeau) atropur

"purin (cutis). 
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Figure 6 

C. albomaculatus nov.sp.ad int. 

o 
"'o r 

IL Carpophores B. Coupe radiale de la c~ticule C. Spores 
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Hyphes du voile incolores, larees de 3 1 5~m,å erosoes boucles,ramifiees, 

d'aspect souvent flexneux (en chainette) 

Hyphes de la cutioule a extremites librs banales de 7 å 12 14-m,plus ou 

moins fasciculees,colorees en brun.Piement intra cellulaire,probablement 

d'origine cytoplasmiquo (?) et pigment membranaire d 1 aspect zåbrant. 

Arete forte~ent heteromorphe par denombreuxpoils steriles et des cheilocystides 

proteiformes,souvent en ballon de (25) .30-50 (70) X 12-18-20 rm• Basides 4 BP• 

de .30-35 X 7:. 8 rm• 
Spores sublisses 1 subfUsoides1 å sommet conique ou subetire,å contour souvent 

irrågulier ce qui leur donne de profil une allure parfois subeperonnee 1 mesurant 

7-8 X 4- 5 rm• 

Habitat : Ile de France sous chatatgners.Une seule recolte le 3 oct 1983. 

Recolteur non connu. 

Observations. 

Nous n'avons åtudie qu'un lot (une dizaine d'exemplaires en parfait etat) de 

ce taxon recolte dans l'Ile de France sous chataigners.Nous le plagons au voi

sinage de c. alborufescens IKLER et de c. Hillieri HENRY.Nous avons pense å 

un moment qu'il pouvait s'agir d'une forme de c. alborufescens,mais la reponse 

deJl'auteur,qui a examine un de nos exsiccata,est categorique: "Ce n'est pas 

c. alborufescens.Les spores de votre cortinaire sont plus etroites,plus colorees 

et contiennent une erosse guttule.Si on met les deux dans une meme pråparation, 

on les distingue facilement. L'odeur est differente,etc"( ~,in litt. 4 
Mai 1984). 

L1aspect ma.croscopique (immediatement reconnaissble) ainsi que les traits 

du paysage microscopique (cheilocystides volumineuses 1 spores åtroites) ca=acteri

sent tres fortement ce taxon et en font unc espeoe "evidente". 

La prudenoe exige cependant d'attendre qu~il soit retrouvå 1par nous ou par 

d'autres,avant d'etre valide. 
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Figure 7 

l bomacula C. a ad int. tus nov. sp. 

sti des B. Cheilocy 
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c. leptoaporus nov. sp. 

Chapeau 5-IO cm,charnu,convexe-plan • Marge paxilloide,restant longtemps 

remarquablement enroulee, sinueuae-iobee, se relevant a la fin. 

Outicule d 'un tres beau fauve orange (pl us lumineuse que(cailleux P 57, 

plus rabattue que Seguy 247-248) ,passant au fauve roussatre briquete (vers 

Seg I86) a la fin ruguleuse sur les bords,fibrilleuse ou parfois fibrillo

tomenteuse,å la loupe recou~rte par un voile etroitement apprime qui laiss~ 

des plages laineuses blanchitres remarquables sur la marge. 

Stipe 8-IO x I cm au sommet,aouvent egal ou plus court que le diametre 

du chapeau,tres nettement balbeux,a bulbe ovoide ou en oignon un peu 

dejete de c5te,tapisse iur le bulbe d'un tomentum blanc ou s'agglutinent 

les mousses,tres fibrilleux,donnant parfois 1 1 impression d'etre fibrillo

laineux,blanchitre puis s'ocracant,toujours plus p§le que le chapeau,chausse 

par le voile qui laisse un anneau ou une trace annulaire apprimee,blanche, 

a mi hauteur environ. 

Lames de moyennement serrees å tres serrees,largement adnees ou sinuees,larges 

de 0,6- 0,7 cm (atteignant 1,5 cm a la fin) peu ou moyennement ventruea, 

chatoyantes,rappelant les lam'elles des orellani,fauve orange briquete 

(P 57 R 55 vues de face,mais a reflets beaucoup plus chatoyants) fauve 

rouge§tre a la fin (Seg 20!) a arete plus ou moins nettement crenelee et un 

peu plus påle. 

Chair souvent fistuleuse et creusee par,les vers1creme roussåtre sale 

dans le chapeau ( L 70) marbree de blanc roussåtre dans le stipe,plus 

foncee,ocrace safranee dans le bulbe (P 45, R 45 dilue). Faible odeur 

iodee a la cqupe.Reactions negatives au gaiac et au TL4.Positive au NO}Ag : 

bistre violace noiråtre. KOH : gris (chair) bistre noir (cutis). 

Figure 8 

Cuticule d'hyphes couchees de 6 a IO rm,peu abonriamment bouclees,en 

segmenta parfois courts (50 f'm) Hypoderme nette'ment subcelluleux.Hyphes 

atteignant 30"m de large. Pigment interhyphique jaune d'or,colorant 

la cuticule comme l'hypoderme,nettement incrustant dans les hyphes super

ficielles ou il a l'aspect d'un manchon ou une allure marbrante. 
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Figure 8 

C. leptosporus nov. sp. 
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A. Carpophores B. Spores C. Coupe radiale de la cuticule 

O. Polis steriles 
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Ar3te homomorphe.Basides plus ou moins oylindraoees,J0-35 x 7-S~.Cellules 

steriles banales,en point d'exclamation,quelques unes clavees,plus ou 

moins vesiculeuses, court es (18 x 10 /" m). Trame des lames reguliere,par 

endroits å. gros elements (hyphes larges de 25-.30rm). 

Spores legårement apioulees,sublissea,tres etroites,subfUsoidea,quelquea 

unes a sornmet aubetire et a profil un peu irregulier,mesurant T -8 (9} x 

3,5 - 4,5 rm· 

Babitat 1 Normandie (for8t d'Evreux).1le de France. Region de Montargis. 

Espece d'apparition tardive (fin octobre-dåbut novembre} liee aux 

coniferes (Epioea). 

Observa.tions 

Voilå. une espece que nous oo~~aissons depuis plus de dix ane.Nous l'avons 

trouvee pour la premiere fois,sous epioeas,dans la foret d'EVreux,en 

Normandie,& la Toussaint,et revue presque tous les ans aux expositions 

de la SMF,le lundi.Elle e:xiste aussi dans la region de Montargis (Leg 

P01R1ER,exemplaires deorits) toujours sous ooniferee et avec une epoque 

de poussee tardive (fin octobre et debut novembre jusqu'aux gelees). 

Espece commune,donc,que nous nous attendions a trouver decrite par un 

auteur ou un autre.N'ayant,å. notre surprise,rien trouve,nous nous decidons 

l la publier .. 

Macroscopiquement,il s'agit d'un laniger passe-partout.Microscopiquement, 

on ne passe plus nulle part (si on peut dire) 1 Les spores tres particulieres 

de ce taxon lui conferent,dans ce groupe,une infalsifiable identite. 

En voici la diagnose latine 1 c. leptosporus nov sp 1 Pileo 5-10 cm,carnoso, 

convexo-plano.Margine udo deflexa,sinuosa-lobata. CUte e fulvo-aurantia 

(Caillsux P.57 , Seguy 247-248 dilutis) fUlvo-rufa vel subtestacea (Seg. 

186} aetate rugulosa,fibrillosa vel fibrilloso-tomentosa,velo albo lan~to 

in margine maculata,Cortinarium lanigerem in m~ntem revocante. 

Stipite 8-10 x 1,5 cm,pileo aequali vel ourtiore,ex albo-oehraceo,~oideo

bUlboso,in bulbo albo-tomentoso,velo albo cingulato. 

Lamellis confertis vel confertissimis,0,6-0 17 cm latis 1 adnatis-sinuatis, 
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modice ventricoais,lamellas C. orellani revocantibua,fulvo-aurantiia 

(P.57,R. 55) aetate rufeacentis (Seg 201) 

Carne fistulosa,in pileo cremeo-rufeacente ( L 70) in bulbo suborocea 

(P. 45 R. 45) 

Cute e:x: hyphia fibulatis,6-IO T' m latis.H,y-podermo suboelluloso.Pigmento 

flavo,in epioutis hyphis granuloso. Aoie lamellarum homomorpha.Sporis 

subfusoideis,su,_blaevibus.s 7-8 (6) :x: 3,5 - 4, 5 rm• In sil vis aoerosis 

(Pioea). Holotypus in herbario nostro n° 900. 
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TWO INTERESTING "LEPIOTEAE" FROM NORWAY. 

MARCEL BON, F-80230 SAINT-VALERY-SUR-SOMME , FRANCE. 

ROY KRISTIANSEN,P.O~BOX 19, N-1652 TORP. 

KEY WORDS:BASIDIOHYCETES,AGARICACEAE,LEPIOTEAE,LEPIOTA,AND LEUCOAGARICUS. 

ABSTRACT.Lep~ota etypela~Æo~de~ Rea ~~ de~e~~bed ~n the autho~~ 
~t~~et ~en~e.Leueoaga~~eu~ e~ne~a~een~ (Quel. lBon 6 Bo~66.va~. 
~~pa~~u~ v.nov. ~~ d~~t~ngu~~hed 6~om type va~~ety by eeology, 
~po~e p~~nt and ~ome anatom~e 6eatu~e~. 

LEPIOTA CLYPEOLARIOIDES Res 1922 (ss. stricto Res non Huijsman ?) 

Macroscopical description. P LATE 4 
Cap 2-3,5 cm, convex or obtusely umbonate, finely s:::sla:l all over, reddish brown on 

ochraceous ground but for the disc which remains felty and darker; margin slightly 
appendiculate or woolly. 

Gills white then cream or yellowing when drying, free, fairly crowded, 
Stem 3-5 x 0,5-0,8 cm, slightly clavate or attenuated above, at last hollow, whi

tish or subconcolorous to the cap under a narrow darker greyish lilaceous ring; ba
se slightly scaly or felty, sometimes with some inconspicuous garlands. 

Flesh white or slightly greyish towards the base; smell and taste none. 

Microscopical description. 

Spores (6,5)7,5-8,5(9) x 3,5-5 pm, elliptical or subovoid. 
Basidia 25-35 x 5-8 pm , clavate, tetrasporic, Cheilocystidia 25-40 x 6-10 pm 

clavate or subfusoid, with ogival apex or somewhat attenuated to slightly appendicu
late, 

Cuticle with hairs 150-200 (250) x 10-15(20) pm, subequal or slightly fusoid, 
wi th membranal or mixed pigment; underlayer +o- regularly palissadic wi th short 
hairs 20-55 x 10-15 pm, clavate or spheropedonculate, Clamps numerous. 

Ecology and records. 

On calcareous soil among needles of Pinus sylvestris,together 

with Macro lepiota procera, on lawn in a garden close to a cabin. 

Legit. R. Kristiansen. Close to the main road, nea= Geitvika, 

Asmaløy, Hvaler community, Østfold, s.-Norway.I6th and !8th Oct. 

!98!. Two records from West of France. 
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H 

Lepiota clypeolarioides A: carpophores (A' detail of ring), B: spores, C: chei
locystidia, D.: epicutis. 

Leucoagaricus cinerascens var. riparius E: carpophores, F: spores, G: cheilocys
tidia, H: epicutis. 
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Bibliography and discussion. 

Rea 1922, Brit, Basid. : 69 - Hu,sman 1943, Med. Ned. Mye. Ver. 28:25 - KUhner 
1983 Crypto(Myco) 4(1) :67 ( non 1965 cf • L.KUhneri) 

Notwegian and French records seem to confom-exactly to Rea'sdescriptiori.:"Tan 
colour, co,•ered wi th reddish brown scales and fibrils .. .-St. slightly attenuated up
wards ... ring concolorous, narrow ••• gills wbitish then yellowish •• etc"; unfortunate
ly we do not know the anatomic features (cuticle and cheilocystidia ?). Huijsman's 
and Kiihner's des.cription ( the latter ss.H~ijsm.) seem to differ by the lack of red
dish colours, a weak but sweet smell (Kiihner) and occurence of shorter hairs in the 
cuticle (up to IOOpm, Huijsman, or 138 ,Kuhner) and smaller sporessec.Huijsman,i.e. 
6-7 x 4-4,6 ~m. If a new forma had to be created (See Bon in Doc.Mycol. 43:43 §17 a') 
it should be according to Huijsman's interpretation (• Bon l.c. §17a) 

LEUCOAGARICUS CINERASCENS (Qu€1.) llon et Boiffard var RIPARIUS Bon v.nov. 

~acroscopical description. 

Cap s~9(12) cm subglobose in youth then convex or +o- umbonate, with inrolled 
margin soon expanded; cuticle mat or slightly granulose, pale "pigeon blue" in 
youth,then dark brownish grey towards the disc, being more ash gray and +o- crac
ked towards the margin or paler all over when old. 

Gills at first whitish with pinkish reflex but soon turning greyish pink, fair
ly narrow compared to the fleshy cap; spore print pale lilaceous pinkish cream. 

Stem 5-6 x 0,8-1,2 cm clavate or subbulbous with base up to 1,5-2 cm, at first 
yellowish white, soon somewhat pale browning when handled; apex slightly pruino
se. Ring loosely membranous, brittle, thin, white or soon brownish 

Flesh whitish, sometimes slightly reddening, especially under the cuticle little 
yellowing towards the base or when ~. 

Microscopical description. 

Spores 7,5-9(10) x 6-7 pm, ovoid with germ pore and medulla metachromatic in 
cresyl blue ( "Annulati" type) 

Basidia 35-45 x 8-10 pm clavate, tetrasporic; cheilocystidia 20-35 x I0-12(15) 
pm, shortly clavate or spheropedunculate, 

Suprapellis with prostrate or entangled hyphae x 6-12(15) pm, clavate or sub
equal, with vacuolar pigment • Mediopellis banal with similar hyphae or more crowded. 
No differentiated subpellis. Clamps none. 

Ecology and records. 

On beaches of sand, among Elymus arenarius and Phragmites commun1s, 

some even under high water level (one~ro cm below sea level); 

seems to grow best in a substrate of debris, consisting of crushed 

sea-shells, sea-weed and the two plants above; also one specimen 

of Volvariella speciosa var. gloiocephala. Legit. R.Kristiansen. 

Bakkevika, SØndre Sandøy, Hvaler community,Østfold, s.-Norway. 

October 1980,!981 and 1984. 
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• Lepiota clypelarioides Rea 

41Leucoagaricus cinerascens (Quel.)Bon&Boiff. var.riparius 

Notes. 
!his ta:xon, close to .~i..n!l.I::att.en.s (Quei.) llon-Boiff. (DM.43:64) differa only 

by the following features: 
Spore print more lilaceous pinkish 
Flesh more weakly yellowing 
Cuticle +o- scaly with age, without palissadic arrangement 
More characteristic ecology (Cakile~e~ level) 

The principal differential feature seems to be the peculiar ecology, hence the 
varietal name, perhaps the banal cuticle too (micro.), the colour of the spore print 
seems to be only an increased character of the palerbut not white colour of the 
etypic' spore print (var. cinerascens). 

~.ucol!garicus cin~rascens (QuE!l,) Bon et Bo i ff. var. riparfus Bon v.nov.: 
}. ~ypo g!J.fert .!IPflr~r:um PaUide J:oseo-ochraceis, carne Leviter luteaeettti, cuti

cula Jiemum fl:xcoriatl'l !l'Pi~!!t:e !:laud palifortne habitationeque .l'ld Hmitatem superiorem 
mads • .Bolotypus n• 8 l 101304 in l:!erqari.o MB, legit R.Kristiansen. 

Station d'etudes en Baie de Somme 
(Universitl! de Picardie) St Valery-s-S. 

Amiens (France) 
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Res~lts of st~dies o~ the family 

Agaricaceae (Fr.)Coh~ of the 

Sov-iet U~io~. 

S~OMON P.WASSER, N.G.KHOLODNY INSTITUTE OF BOTANY, ACADEMY OF 

SCIENCES 1 . UKR'.SSR, 25260l,KIEV-GSP-l,REPIN STREET,2,U S S R. 

The familr ~aricaceae (Fr.) Cohn (the order Agaricales a. 
str., the class Basidiomycetes) is of great scientific interest 
due to its extraordinary specificity and diversity of morphology, 
anatomy, ontogenesis, geography, ecology. The family Agaricaceae 
was not revised till now and differentiation of species and other 
taxonomic units of the species, as elucidation of phyllogenesis, 
is complicated because of polymorphism, phenomena of parallelism 
and convergence typical of them. 

The results of a thorough critical study on agarics of the 
USSR are given below, which will be elucidat~d in detail in the 
monograph "Agaricaceae (.Pr.) Cohn .Pamily of tM IJS8R". The monog
raph will be published in 1985 in Naukova dumka Publishers (Kiev). 
The book generalizes the original and available in literature da
ta on Agaricaceae of the Soviet Union; their phyllcigenetic rela
tions and origin are discussed. The evidence are presented on 
morphology, anatomy, systematics, ecolog~cal and biochemical pe
culiarities, geometrical peculiarities of basidia, macro- and mic
rochemical reactions of carpophores and microstructures of Agari-
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caceae. Criteria of species are considered and new ones are sug
gested. The original system of th~ Agaricaceae family is aubstan
tiated~ The geographical analyeie of epeciee, their eignificance 
in nature and national economy are given. 158 species, 29 varie
ties and 7 forme of Agaricaceae are characterized in detail. Out 
of them 9 taxons are new for science, 42 - new for mycoflora of 
the USSR. Synonyme, iconography, ecology, distribution in regions 
of the USSR flora, terrestrial globe and critical notes are pre
sented. 

158 species, 29 varieties and seven forme of Agaricaceae re
ferring to 14 genera of four tribes are detected in the Soviet 
Union: out of them nine epecies and intraspecies taxons are desc
ribed by us as new for science; new for science taxonomic combina
tions are euggested for 23 species and intraspecies taxons; 42 
epeciea and intraspecies taxons as well as one genus (Chlorophyl
lum) are presented as new for mycoflora of the Soviet Union (Tab
les 1-2}. The atudies conducted made it possible to specify the 
difference between 28 related critical species and varieties of 
Agaricaceae, to confirm the epecies independence of eight epeci
es, six epecies and intraspeciea taxons, to transfer aix apecies 
and intraspecies taxons into synonyme (Waeser, 1970, 1972, 1973, 
1975, 1976, 1977, 1978, 1979, 1980, 1985; Vasil'eva, 1973; Urbo
nas, Kalamees, Lukin 1974; Vaeil'kov, 1974; Herink, Waseer, 1976; 
Zerova, Soain, Rozhenko, 1979 and othere). 
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Table 1 

Taxonom.ic Com.position of Flora of the Fam.ily ~ioaceae 
of the Soviet Union 

Tribe, genus Qua.n tity of 
species varieties forms 

Agaricaoeae 
•elanophyllum. 2 2 

Agarious 59 18 2 
Gyrophragm.i.u m. 
Endopty-chum. 

Cystoderm.ateae 
Phaeolepiota 
Cystoderm.a 10 2 
Squam.anita 1 

Lepioteae 
Pseudobaeospora 2 
Lepiota 54 3 2 
Cham.aem.yces 

Leucocoprineae 
Cb.lorophyllum. 
Leucocoprinus 29 2 

Leucoagaricus 5 2 

Macrolepiota 11 2 

In all 158 29 7 
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Table 2 

Taxons of the Family Agaricaoeae of the Species and Intraspecies 
Ranke New for Science, the USSR and Taxonomic Combinations 
New for Science 

Species or Intraspecies Taxon 
Species or Taxonomic 

Intraspecies Combina
New for Sei- tion New 
ence for Sci-

1 

Agaricus romagnesii s. Wasser 
A. amanitaeformis s. Wasser 
A. longicaudus s. Wasser 

2 

+ 
+ 
+ 

A. moelleri s. Wasser + 

ence 

3 

A. langei var.mediofuscus (Moell.) + 
s. Wasser 

A. gennadii var. microsporus (Bo-
hua) s. Wasser 

A. semotus var. minimus (Rick.) 
s. Wasser 

A. pseudopratensis (Bohus) S.Was
ser 

A. aestivalis var. veneris (Heim 
et Becker) s. Wasser 

A. haemorrhoidarius f.fagetorum 
(Pil.)S. Wasser 

A. bresadolianus Bohus 
A. spissicaulis (Moell.)Moell. 
A. cupreobrunneus (J. Schaeff. 

et Steer) Pil. 
A. porpbyrocephalus Moell. 
A. benesii Pil. 
A. deyl11 Pil. 
A. bitorquis var. validus (Moell.) 

Moell. 
A. maleolens Moell. 
A. kuehnerianus Heinem. 

+ 

+ 

+ 

+ 

+ 

Species 
or Intra
species 
New for 
Science 

4 

+ 
+ 
+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 
+ 
+ 
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1 

A. stramineus (Moell. et J.Scha-
eff'. ) Moell. 

A. maskae Pil. 
A. subfloooosus (J. Lge) Pil. 
A. fissuratus (Moell.) Moell. 
A. niveøoens (Moell.) Moell. 
A. leuootriohus (Moell.) Moell. 
A. chionodermus PU. 
A. oseoanus Pil. 
A. xanthodermus var. lepiotoideø 

R. Mre 
A. phaeolepido tus (Moell.) Moell. 
A. brunneolue (J. Lge) Pil. 
A. lutosus (Moell.) Moell. 
Lepiota øubgracilis KUhn. ex 

2 

s. Wasser + 
L. clypeolaris var. latiepora KUhn. 

ex s. Waeeer 
L. bucknallii (Berk. et Br.) Saco, 
L. pallida Locq. 
L. wichanslcyi Pil • 
L. echinella Quel. 
L. cygneoaffinis Pil. 
Pseudobaeospora pillodii (Qu61.) 

s. Wasser 
Cystoderma rugosoretioulata (Loran

sier) s. Wasser 
c. amianthina var. longispora KUhn. 

ex s. Wasser 
Chlorophyllum molybdites (~r.) Masa. 

+ 
+ 

+ 

Leucoeoprinus bohusi s. Wasser + 
L. badhamii (Berk. et Br.) s. Wasser 
L, pilatianus var. pilatianus (Demou-

lin) s. Wasser 
L. pilatianus var. aubrubens (Wich.) 

s. Wasser 
L. bresadolae (Sehulz.) S. Wasser 
L. georgineae (W. G. Sm.) S.Wasser 

+ 

+ 

+ 

+ 
+ 

+ 
+ 

J 4 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

:+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 
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1 

Leucoagaricus moseri (S. Wasser) 
s. Wasser 

L. carneifolius (Gill.) s·. Wasser 
L. leucothitus f. leucothitus (Vitt.) 

s. Wasser 
L. leucothitus f. cinereolilacina 

(Joss.) s. Wasser 
Macrolepiota permixta (Barla) 

s. Wasser 
M. eympharum (Kalchbr.) s. Wasser 
M. olivieri (Barla) s. Wasser 
M. excoriata var. excoriata (Fr.) 

s.Wasser 
M. excoriata var. squarrosa (R. Mre) 

s. Wasser 
M. gracilenta (Fr.) s. Wasser 

In all 

Table 2, continuation 

2 

+ 

9 

3 

+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 

+ 

23 

4 

+ 

+ 

+ 

+ 

42 

Based on the original material, a thorough stud;y of t;ypes 
and parat;ypes of Agarioaceae critical species of 13 home and 11 
foreign herbaria, as well as on data available in literature a 
synopsis is compiled of the known at the contemporary level of 
knowledge Agaricaceae species of the Soviet Union. It includes 
194 taxons of species and intraspecies ranke taking account of 
new for science taxons and combinations which we have suggested. 
The synopsis is illustrated by the atlas of black-and-white pic
tures of oarpophores and microstructures, by the atlas of Agari
caceae spores studied under the scanning electron microscop;y 
('Rasser, 1985). 

The anal;ysis of taxonomic units of Agaricaceae within the 
rank of a tribe showa prevalence of Agariceae (6J species) and 

Lepioteae (57 species) over Leucocoprineae (26 species) and Cys
todermateae (12 species). The largest genera are: Agaricus (59 
species), Lepiota (54), Macrolepiota (11), C;ystoderma (10), Leu-
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eoeoprinus (9 speeies). The rest genera have less than nine spe
eies. For fam11ies eontaining 15-20 genera (to whieh Agarieaceae 
belo~s as well) we suggest to use five leading genera for deter
mining the "taes" ot the flora systematie structure. Really,there 
are 154 speeies in ten leading genera of Agarieaeeae of the So
viet Union, that is 97.5%. Similar results are obtained for the 
areas of the USSR flora. 

Due to establishment ot the speeies eomposition of Agarica
oeae of the Soviet Union as well as to systematio and struotura1-
and-oomparative analysis with the use of the StUgren-Radulesku 
and Candel eoefficients the species and generie speeifioity of 
the fungi ot the family under study is deteeted by the flora are
as and oertain most oompletely studied regions. The quantity of 
speoies and intraspeeies taxons is presented in the following or
der: the European part of the USSR - 149, the Far East - 72, the 
Cauoasus - 56, Eastern Siberia - 47, Western Siberia - 42, Mid
dle Asia - 32, the Arctic - 11. The species composition ot Agari
caceae of main typological units of the plant cover of the areas 
of the USSR flora is given with indications of the typical and 
indifferent species, peculiarities of the altitudinal distribu
tion, seasonal aspects of the cover and ecological groups. 

The analysis of different interpretations both of the gene• 
ral scheme and particular problems on Agaricalea s.l. systematics 
have shown that there is a tendency to isolate a number of new 
orders (up to 9), because oomparatively remote groups of tungi 
combine Agaricales a.l. phyllogenetically. By the present time 
the process of distinguishing the orders have not been completed, 
and boundaries and volume of most of them have not yet been es
tablished. We described a new for science order Hygrophorales s. 
Wasser and a new for science family Catathelaamataceae s. Waaser 
of the order Tricholomatales (Waaser, 1985). At the contemporar.y 
atage of science development we conaider it neoeaaary the eyatem 
of Agaricalea a.l. be mainly baaed on the anatomical-and-morpho
logical and with available large material - on ontogenetic crite
ria. At the same time one cannot but take into conaideration the 
ecological and biological, geographical and physiological-and
biochemical characters. The systems of H •. Kreisel (1969), R. Sin
ger (1975), partially of M.Ya. Zerova, P.E. Sosin, G.L. Rozhenko 
(1979), R. KUhner (1980) with our supplements and changes correa
pond most of all to these requirements. The system of Agaricaceae 
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adopted by us includes eight orders (Polyporales s.str., Bale
tales, Strobiolmycetales, Hygrophorales, Tricholomatales, Amani
tale~s, Agaricales s. str., Russulales), having 2) families. 

Our standpoint as to the place of Basidiomycetes in the sys
tem of fungi is given below with a list~scheme of the order and 
intraorder (up to family) system of Agaricales a.l. The list is 
compiled on the basis of the analysis of known higher Basidiomy
cetes including some changes, supplements associated with our 
views on systematics of Agaricales s.l.-

Kingdom Mycetalia (Fungi) 
Division Chytridiomycota 

-
11 

- Eumycota 
Class Zygomycetes 

11 - Endomycetes 
11 - Ustomycetes 
11 - Ascomycetes 
11 - Basidiomyce te s 
Subclass Homobasidiomycetidae 

Order.Polyporales s. str. 
Polyporaceae 

Order Boletales 
Boletaceae 
Gyrodontaceae 
Xerocomaceae 
Paxillaceae 
Gomphidiaceae 

Order Strobilomycetales 
Strobilomycetaceae 

Order Hygrophorales 
Hygrophoraceae 

Order Tricholomatales 
Pleurotaceae 
Tricholomataceae 
Catathelasmataceae 

Order Amanitales 
Amanitaceae 

Order Agaricales s. str. (incl. Podaxales) 
Agaricaceae 
Coprinaceae 
Bolbitiaceae 
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Stropllariaoeae 
Crepidotaoeae 
Cortinariaoeae 
Pluteaceae 
Entolomataceae 

Order Russulales (incl. Asterogastraceae) 
Russulaceae 
Bondarzewiaoeae 
!lasmo~cetaoeae 

The analysis of the family Agaricaceae position in contem
porary systems of lligller Basidio~cetes made it possible to deter
mine tlleir plaoe in the system of Agarioales s. str. From stand
point rir the present-day nation genera in Agaricaceae have arisen 
from some families of the order Agaricalee s.l., llaving different 
oolouration of the spore print. Due to the oonsideration of main 
taxon oriteria 1 to the analysis of Agaricaceae systems, to various 
interpretatione of the systematic positions of the family genera 
we consider it neoessary at the contemporary stage to extend na
tions on the "monofamily" struoture of Agarioaceae wi til four tri
bes (Agariceae, Cystodermateae, Lepioteae, Leuooooprineae) witll
out breaking its "boundaries". We have subjected to argumentative 
critioism the attepmts to divide the family by giving one or a 
small group cllaracters of the family taxonomio rank. Tllis tendenoy 
may result in distinguishing many new families witll a new set of 
cllaracters. The analysis conducted of the taxonomic estimation of 
Agaricaceae charaoters for their stability and evolution signifi
cance permitted isolating a set of maoro- and microscopio charac~ 
ters typical of the family, tribe, genus and intrageneric, species 
and intraspecies taxons. 

The comprellensive complex analysis of about J5 generic taxons 
of Agaricaceae has sllown tllat less tllan a half of tllem are well
substantiated genera. Tllis is explained by the faot tllat the iso
lation of genera in the family is otten based on giving tllem one 
of the ollaracters of the generic taxonomic rank taking no account 
the pragmatic "rliles" of taxonomy (Mayr, 1971) as to the value of 
hiatus between taxons and the taxon value. The rest generic taxons 
of the family Agaricaceae are synonyme, nomina nuda, nomina super
fluum and nomina dubia. '!he following genera are well- substantia-
ted: Agaricus, Melanophyllum, Gyrophragmium, Endoptychum, .Micro-



294 

pealliota, Lepiota, Chamaemyoea, Pseudobaeospora, Smitiomyoea, 
Hiatulopaia, Cystoderma, Squamanita, Phaeolepiota, Clarkeinda, 
Chlorop~llum, Maorolepiota, Leucoagarioue, Leucoooprinue, Vol
volepiota. The rest genera referred to the family Agaricaoeae 
(Crucispora, Cystoagarious, Ripartitella, Verruoospora, Leuoooor
tinariue, Chl~rolepiota, Catathelasma, Floooularia, Armillaria) 
are excluded from it. Comprehensive studies of Agarioaceae taking 
into acoount the existed earlier systems and their critioal and 
systematic analyeia made it poeaible to suggeat an original sys
tem of the main generic taxona of Agarioaoeae (Wasser, Garibova, 
Mokeeva, 1976; Waaaer, 1976, 1960). The intrageneric aignifioance 
of charaotere is revieed in the following genera: Agarioua, Lepi
ota, Leuoocoprinus, Cyetoderma. 

Review of the Family Agaricaceae System (Waaaer, 1960 with 
aupplemente). 

Family Agarioacea (Fr.) Cohn 
Tribe Agariceae Pat. 

Genus Melanophyllum Vel. 
- 11 - Micropaalliota H8hn. 
-"- Agarioue L.: Fr. emend. Karat. 

Subgenua Agaricua 
Seotion Agarioua' 

Subaeotion Agaricua 
-"- Sanguinolentae (J.Schaeff.et Moell) 

s. Waaaer 
Seotion Duploannulatae s. Waaser 

Subgenue Plavoagaricua s. Waaaer 
Seotion Majorea Pr. 

Subaection Flavescentes (J.Schaeff. et 
Moell.) s. Wasser 

-"- Xantodermatae (Sing.) s. Waaeer 
Section M.inores Fr. 

Subgenus Lanagaricus Heinem. 
Section Olivacei Heinem. 

-"- Lanosi Heinem. 
-"- Trisulphurati Heinem. 

Subgenue Conioagarious Heinem. 
Section Intermedii Heinem. 
-"- Pulveroteoti Heinem. 
-"- Striati Heinem. 
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Genus Gyrophragmium Mont. 
-"- Endoptychum Czern. 

Tribe Cyatodermateae Sing. 
Genus Phaeolepiota R. Mre ex Konr. et Maubl. 
-"- Cystoderms Pay. 

Subgenus Cystoderma 
Section Cystoderma 
-"- Superba Heinem. et Thoen 

Subgenus Granulosa (Pr.) s. Waaser 
Section Granulosa (Fr •. ) Locq. emend. Locq. 
-"- Cinnabarina Heinem. et Thoen 

Genus Squemanita Imbach 

Tribe Lepioteae .Pay. 
Genus Paeudobaeospora Sing. 

-"- Lepiota (Pers. ex) S.P. Gray 
Subgenus Sphaerooystis s. Wasser 

Section Micaceae J.Lge 
-"- Echinatae Fay. 
-"- Amyloideae Sing. 

Subgenus Lepiota 
Section Stenoapora (J.Lge) KUhn. 
-"- Cristatae K'dhn. ex 8. Wasser 
-"- Lepiota 
-"- Ovisporae (J.Lge) KUhn. 
-"- Sericellae K'tihn. ex S. Wasser 
-"- Anomalae Locq. 

Genus Chemaemyces Batt. ex Earle 
-"- Smithiomyces Sing. 
-"- Hiatulopsis Sing. et Grinling 

Tribe Leucocoprineae Sing. 
Genus Leucocoprinus Pat. 

Subgenus Leucocoprinus 
-"- Rubescentes 8. Wasser 

Genus Leucoagaricus (Lo~q.)Sing. 
Section Leucoagaricus 
-"- Annulati (Pr.) Sing. 

Genus Macrolepiota Sing. 
-"- Chlorophyllum Masa. 
-"- Clarkeinda o. Kuntze 
-"- Volvolepiota Sing. 
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The debatable systematic position of certain taxons within 
the rank of species, genera, families, orders of higher Basidio
mycetes, including meny taxons of the family Agaricaceae eviden-
ces for an acute necessity of estimating the existing and sear
ching for new, safety, objective criteria which establish the 
characters of the leading significance which are typical of each 
rank taxons. We have made an attempt to use the geometrical de
pendences of basidium, macro- and microsoopic colour react~ons 
of carpophores and microstructures, cultural and morphological 
peculiarities of Agaricaceae as additional criteria of different 
rank taxons. 

The analysis of. basidium on the basis of geometrical depen
dences resulted in new possibilities in systematics of higher Ba
sidiomycetes. It conaists in studies of the end- and side-views 
of basidia with spores. Due to formulas derived by us and intro
duced coefficients (Waaser, Berger, 1980, 1983; Wasser, 1980) we 
have revealed properties of "ideal" basidium whioh wers not taken 
into account earlier in the systematics of higher Basidiomycetes. 
A close interrelation is shown between aizes and shape of spores, 
aterigmata and basidia having apecies and, possibly, generic 
trend. The calculations suggested by us permit determining a se-
rie s of parametres (M, m, O , e , o(. ) which are difficult to 

observe and practically impossible to meaaure. The practical uae 
of the methods suggested, derived formulas, established ratios 
and their accuracy obtsined for the "ideal" basidium is checked 
up for 17 critical taxons · of Agaricaceae belonging to five gene
ra (Agaricus, Cystoderma, Macrolepiota, Leucoagaricus, Leu.copri
nus). Their efficacy as an additional taxonomic criterion is 
shown at the species and intraspecies levels. The quick-action of 
a thorough characteristic of geometric peculiarities of basidia 
is examplified by 17 taxons of Agaricaceae using the table-nomo
gram and graphic methods (Wasser, Berger, 19SJ). 

The studies conducted of the macro- and microscopic chemical 
colour reactions of the USSR Agaricaceae apecies have shown that 
many of them (for instance, the reaction with the Melzer reagent 
in species of the genera Cystoderma, Lepiota a. atr., Macrolepio
ta, Clarkeinda, Paeudobaeospora, Micropsalliota; with the Schaef
fer reagent, with o<-naphthol in apecies of the genera Agaricua 
and Qyrophragmium; with cresol blue in apecies of the genera Mac
rolepiota, Leueoagaricus,Leucocoprinus,Volvolepiota, etc.) should 
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be used as a reliable additional taxonomic criterion. The crite
rion permits differentiating generic, intrageneric and species 
taxon~. 

Comparative studies of 12 species (19 strains) of Agarica
ceae in the pure culture in five nu~rient media permitted estab
lishing their most important cultural peculiarities. First Aga
ricuf! maskae, A. bernardii, A. bernardiiformis, A. cupreobrun
neus, Leucocoprinus bresadolae, Macrolepiota puellaris are stu
died under culture conditions. The wort-agar media proved to be 
the most effective for all studied Agaricaceae and the Molish 
medium - for some strains. The growth dynamics in the definite 
nutrient medium is specific for each speoies and even of the 
strain. The character of the mycelium growth (colouration, mor
phology of colonies, the presence of the vegetative or asexual 
sporulations) in different nutrient media, is mainly, constant 
and may serve as additional taxonomic criteria. The investigation 
of the Agaricaceae behaviour in the mixed culture has shown spe
eies independence of certain fungi of the studied genera (for in
stanoe, Agaricus bernardii and A. bernardiiformis, A. campestris 
and A. cupreobrunneus) and has determined their culture activity. 

The geographical element of flora, which is characterized by 
definite types of the area of distribution, is considered to be 
the main Unit of the arealogical analysis of the fubgi of the fa
mily Agaricaceae of the USSR. Due to the arealogical analysis of 
the Agaricaceae flora of the USSR aeven geographical elementa are 
distinguished: euryholarctic (57 species), multiregional (JJ), ne
moroae (25), bore al ( 17), xeromeridional ( 11), montane (J), alpine 
(1). They are characterized by 12 types of area of distribution: 
European (24 apecies), Eurasian (J5 species), Eurasian-American 
(16), Euraaian-African (19), Eurasian-American-African (19), coa
mopolitan (19), Eurafrican (5), Euramerican (4), Euroamerican-Af
rican (J), the Ukrainian conditional endemrc (J), Far Eastern con
ditional-endemic (1) and north Caucasian conditional-endemic (1). 
11 speciea are referred to~ group with indefinite areas of dis
tribution. Five apecies (Leucocoprinus bohusii, Agaricus amanitae
formis, A. longicaudua, Cyatoderma caucasicum, Lepiota laterito
purpurea) and one variety (Melanophyllum err~i var. macrosporus) 
of Agaricaceae are referred to the narrow-area neoendemics. Ende-
mism in the Agaricaceae flora as well as in the mose and lich~n 
floras is characterized by the fact that the percentage of endemic 
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species is always lower than the percentage of endemic species 
of higher planta of the same territor,y. 

The laek of paleomycological data makes it impossible to 
eetablish exaetly the time of the Agaricaceae origin, though in
dividual primitive Basidiomycetes with fibulae are known from 
the Upper Carboniferous period (Dennie, 1976; Singer, 1977). Ta
king into account the faet that fungi referring to the family 
Agarieaeeae are obligately nonmycorrhizal, the area of distribu
tion of most of them are limited by the southern hemisphere and 
coming from the admiesion of the etandpoint on the saprotrophiem 
primary natura an assumption is advanced on the origin of primi
tive Agaricaceae in the Lower Carboniferous or Permian periode. 
Since the Chalk period the fungi of the family Agarieaoeae are at 
the staga of proeperity playing the role of deetructore decompo
eing plant remains of higher plante in phytocenoses of different 
typee. 

It is aupposed that the main centre of higher Basidiomyeetes 
origin as well as in flowering planta (Bailey, 1949; Takhtadzhyan, 
1970) ehould be eearched for in the countries which were parts of 
the Gondwana Paleozoic continent. The analysis of the contempora
ry areas of dietribution of higher Basidiomyeetee permita suppo
sing the primary eentre of the origin and later on their diatri
bution to be in that part of the Earth which is occupied by 
South-Eaetern Asia now. It ie in countriee of eouth-eaetern Asia 
and Melanesia that the most primitive, initial, extinguiahing re
preeentatives of Secotiaceae which, in our opinion, have given 
at the highest levels birth to Agaricalee e.l., are concentrated. 
The analyeie of dietribution of fungi of the family Agariuaceae 
has shown that all ite genera are met in low latitudee, the most 
primitive, endemic (Clarkeinda, Hiatulopsie, Micropealliota, Vol
volepiota, etc.) being grown only here and not met in high lati
tudee. The presence of a considerable amount~of endemic, primitive 
higher Basidiomycetes, not known from high latitudes in Africa and 
South America, being previously the parts of the Gondwana Paleo
zoic continent, permits supposing that centres of the origin and, 
evidently, of only their distribution are in these continente. 

* * * 
Recently a new for science speciee Cyetolepiota pueilla Nezd. 

wae described from the territory of the Soviet Union (Kraenoyarak 
Territory, 'rurukhan Region, the Yeniaei left bank near eettl. Mir-
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noe, birch-cedar forest, on plant remains among mosses, August 6, 
1979) (Nezdojminogo, 1981). According to the author (Nezdojmino
go) a new species differs from the rest species of the seotion 
Flocoosae in sensu H. Knudsen (1978) in small sizes and carpo
phore colouration as well as in spore sizes. As our standpoint 
relative to the s7stematio position of sections Floccosae, Amy
loide is different (Wasser, 1978, 1980) and we have referred 
them to the subgenus Sphaerocystis s. Wasser, it is expedient to 
tran~fer the new species into the genus Lepiota - L. pueilla 
(Nezd.) s. Wasser (Wasser. 1985). 

Recently I determined the material on fUngi of th~ genus 
Lepiota which was collected in the Irkutsk Region (the Baikal 
southern ooast) by A.N. Petrov. In this material two varieties 
Lepiota cristata - L. crietata var. felinoides Bon and L. cris
tata var. pallidior Boud. ex Bon described in 1981 from the 
territory of France proved to be new.for the USSR mycoflora. 
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ABSTRACT 

Among the junior author' s collections near Ithaca, 
New York are two unusual and characteristic species 
of Bisporella (= Calycella Auet.). A new species, B. 
iodocyanescens, is reported on the stromata of 
Melanomma pulvis-pyrius on a hardwood log, differing 
from other species of the genus in having pyriform 
to globose cells in chains making up the glassy 
ectal excipulum, and from nearly all other species 
in ha ving the ectal layer turning blue in Melzer' s 
Reagent. A large, stipitate species, probaby quite 
common, long confused with B. citrina, but with a 
much thinner excipular layer and larger spores, is 
shown to have been described first by Schweini tz 
from North America as Peziza confluens, a later 
homonym. It should now be called B. confluens 
(Sacc.) Korf & Bujakiewicz. A third species of the 
genus, infrequently collected in North America, with 
4-spored asci and nearly white apothecia, variously 
assigned to Helotium, Dasyscyphus, Hymenoscyphus, 
and Belonioscypha, has always been cited with 
incorrect author citations. Its author citation is 
corrected to Bisporella lactea (Sacc.) Stadelmann. 

1 
Anna E. Jenkins Postdoctoral Fellow, 1982-83. Present 

address: Szpitalna 9/21, 60-584 Poznan, Poland. 
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I. A NEW B ISPORELLA WITH AN UNUSUAL 
EXCIPULAR STRUCTURE 

Among her collections of Discomycetes for an 
ecological study of floodplain fungi, the junior author 
collected a very small, thin species on stromata of 
Melanomma pulvis-pyrius (Pers. Fr.) Fuckel that, on 
drying, looks very like a species of Orbilia, but has 
asci, ascospores and structure of the Leotiaceae, not 
Orbiliaceae. The ectal layer is composed of hyphae in 
which the individual cells round up to nearly globose or 
pyriform shapes, at a high angle or nearly perpen
dicular to the surface, with glass y walls, immersed in a 
cementing gel. Except for the more or less globose 
elements of the excipular layer, this would be a typical 
member of the genus Bisporella Fuckel ( Korf & Carpen
ter, 1974). It has nonseptate ascospores, but there are 
other species of Bisporella that share this character. An 
additional feature of major interest is the reaction to 
Melzer' s Reagent, which turns the tissues of some ectal, 
the medullary tissues and the subhymenium distinctly 
blue in sections mounted from water rehydration. A 
similar blue reaction is known to us in another 
apparently undescribed species of Bisporella, also with 
nonseptate spores, issued in an exsiccati collection, 
William Phillips' s Elvellacei Britannici #41, as Helotium 
citrinum Fr. Possibly that specimen is referable to B. 
subpallida (Rehm in Rabenh.) Dennis. The blue reaction 
of the North American species is ( unexpectedly) not 
enhanced by pretreatment with KOH ( Kohn and Korf, 
1975), but becomes scarcely visible. On the other hand, 
the ascus pore channel is not blue in water hydration 
mounts, but strongly blue in Melzer' s Re agent when 
pretreated with 10% KOH. Clearly the chemical or 
physical factors responsible for the blue reaction differ 
here between those in the excipular layers and in the 
ascus pore channel. This North American material seems 
so distinctive that we describe it here, recognizing that 
its inclusion in Bisporella might well argue for creation 
of a new subgenus to accommodate it. Since this genus 
is currently the subject of a monographic study by Dr. 
Steven E. Carpenter, we await his decision on 
infrageneric groupings before making such a formal· 
proposal. A fungicolous habit is a common fea,ture for 
many species of the genus, as already noted by several 
authors. 
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BISPORELLA IODOCYANESCENS Korf & Bujakiewicz, 
sp. nov. (FIGURE l) 

Ab Bisporellae speciebus aliis cellulis excipuli ectalis 
subsphaericis vel pyriformibus differens. 

HOLOTYPE: NEW YORK: On 
pulvis-pyrius on a hardwood 
Fraxinus-Carya floodplain, Fall 
A. Bujakiewicz ( #402), 8. x.l982 

a 

~ ' . 

c 

stromata of Melanomma 
log, p lot #l, Ulmus

Creek, ne ar V arna, leg. 
(CUP 60633) . 

b 

d 

FIG. 1. Bisporella iodocyanescens, holotype. a, diagram of 
apothecial tissues, x 25; b, four ascospores x 1500; c, 
ectal and part of medullary excipulum from flanks, x 1000; 
d, ectal excipulum from margin, x 1000. 
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Apothecia gregarious, coalescent, sessile, discoid to 
somewhat flattened, up to 1.3 mm diam (or even larger) 
when rehydrated, 0.5-1.0 mm diam when dried, hymenium 
yellowish-orange, semitranslucent, receptacle concolorous 
when dry. In section: ectal excipulum of textura 
angularis to textura globulosa, about 36-44 j.lm thick, 
cells arranged in rows perpendicular to outer surface or 
nearly so, spherical to pyriform, hyaline, 5.5-11.0 j.lm 
in diam, cells walls somewhat glassy-gelatinous; 
medullary excipulum of textura intricata, not immersed 
in a gel, thin ne ar the margin, thicker below, hyphae 
hyaline, 3.5-4.5 j.lm broad; subhymenium of textura 
intricata, ca. 14 j.lm thick, hyphae densely interwoven; 
Melzer' s Re agent ca us ing blue re action in subhymenium, 
medullary excipulum (especially near the ectal excipu
lum) and ectal excipulum ( except for outermost cells) in 
mounts from water, but reaction very slight or none 
after 10% KOH pretreatment. Asci cylindrical, 8-spored, 
55-66 x 3.6-4.0 j.lm, ansmg from repeating croziers, 
ascus pore wall J- without KOH pretreatment, strongly 
blue after 10% KOH pretreatment. Ascospores uniseriate, 
mostly biguttulate, unicellular, ellipsoid with one end 
broader, 4.5-6.3 x 1.5-2.0 j.lm. Paraphyses filiform, 
0.8-1.0 l-lm wide, scarcely or not exceeding the asci. 

Il. A FORGOTTEN, LARGE SPECIES OF BISPORELLA 

In the Ithaca area and as far south as Tennessee 
there occurs, with relatively great frequency, a 
wood-inhabiting, autumnal species of Bisporella that has 
been assumed to be merely a large or robust form of 
Bisporella citrina (Batsch : Fr.) Korf & Carpenter. It 
differs markedly from that species, however, in ha ving 
a much thinner ectal excipulum, and in its very much 
larger apothecia ( often 6 mm in diam, reported to 3 cm 
in diam), that are provided with a delicate central 
point of attachment instead of the broad base and 
turbinate shape of typical collections of B.· citrina. lts 
ascospores, too, are appreciably larger than those of B. 
citrina, though as in that species (and many others in 
the genus), they are predominantly 1-septate. 

L. D. de Schweinitz (1832) was apparently the first 
to describe this species, as Peziza confluens Schw., the 
epithet deri ved from the strong tendency of the apothecia 
to coalesce at the margins (as, of course, may such 
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species as B. citrina). Schweinitz's name is a later 
homonym of P. con fluens Persoon ( 1799) , and had no 
nomenclatural standing until fifty-seven years later 
when it was finally picked up by Saccardo (1889), who 
transferred it to Dasyscypha and thereby gave new 
status to the epithet (International Code of Botanical 
Nomencla ture, Art. 72 .l Note). We are instructed by the 
Code to cite the name as H. confluens Sacc., not H. 
confluens (Schw.) Sacc. 1 Schweinitz's species (or, accor
ding to the Code, Saccardo' s species!) has been either 
ignored by succeeding workers, or placed in synonym y 
with the very different B. citrina (Seaver, 1951). We 
provide the following new combination, the synonymy, 
and a descri ption of the species he re: 

BISPORELLA CONFLUENS (Sacc.) Korf & Bujakiewicz, 
comb. nov. (FlGURE 2) 

= [Peziza confluens Schw., Trans. Amer. Philos. 
Soc., n.s. 4: 176. 1832, non P. confluens 
Pers., Obs. Mycol. 2: 81. 1799 (Later 
homonym)]. 

= Helotium confluens Sacc., Syll. Fung. 8: 222. 
1889 (ut "Schw.") (new name, ICBN Art. 72.1 
Note) (Basionym). 

Apothecia gregarious, often coalescing at the undulating 
margins, 3-6 (-30) mm in diam when fresh, centrally 
short-stipitate, hymenium bright orange to fulvus to 
sienna when dry, receptacle pale yellow when fresh and 
when dry. In section: ectal excipulum of textura 
angularis, tissues highly gelatinous, 05-) 30-50 (-75) 
}.lm thick, cells glassy-walled, 6.6-8.5 x 4.5-6 J.lm, 
marginal cells forming nearly a text ura prisma tie a; 
medullary excipulum of textura intricata, not immersed 
in gel, hyphae 3.5-5.2 J.lffi broad; subhymenium not easy 

l 
Art. 72.1 Note destroys a major purpose of author 

citation by advocating elimination of the name of the author 
whose type specimen is involved! In this instance, Saccardo 
becomes the author of record, but the type specimen in still 
that of Schweinitz. I would much prefer to cite this species 
as Bisporella confluens (Schw. ex Sacc.) Korf & Bujakiewicz, 
but as presently written the Gode makes no such recommen
dation. 
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to distinguish from the medullary excipulum, ca. 25 1-lm 
thick. Asci subcylindrical, 8-spored, wall fair ly thick, 
pore wall channel ]+ (very slightly blue in Melzer' s 
Reagent, enhanced by KOH pretreatment), 125-135 x 
7.5-8.8 11m, croziers not seen. Ascospores uniseriate, 
ellipsoid, 2-4-guttulate, 1-septate, (9.5-) 11.3-14.2 
(-16.5) x 3.3-4.4 (-4. 7) ')..l.m. Paraphyses filiform, 1.5-2.2 
')..l.m wide, not exceeding the asci. 

EXSICCATI: 
Ellis, North American Fungi #1316 ( Helotium 

confluens): probably a mixed collection: "collected in 
various places, mostly by Mr. Everhart, at West 
Chester, P a." 

CRITICAL SPECIMENS EXAMINED: 
New Jersey: Newfield, rotten wood, 1886, Ellis 

(CUP-D 8429, 84-177). 
New York: Buffalo, G.W. Clinton (CUP-D 5437, 

84-123); Karner, Oct., Dr. Peck (CUP-D 5940, 84-175); 
Ringwood, Lloyd-Cornell Preserve, on wood, 29.ix.1958, 
R.P. Korf (R.P.K. 58-15); Varna, upland forest along 
Fall Creek, 9.ix.1982, A. Bujakiewicz (#620) (CUP-
59856). 

Pennsylvania: [Bethlehem], Syn. N. Am. 903, isotype 
{CUP-D 3887, 84-172); ? West Chester, Ellis's N. Am. F. 
1316 (CUP-A). 

Tennessee: Whitewater Falls, Jackson County, 
29.ix.1955, A.J. Sharp (TENN 22282); Great Smoky Mts. 
National Park, Roaring Fork, Mt. LeConto, 3500-4000 ft., 
16.ix.1955, A.J. Sharp & H. Robinson (TENN 22188). 

111. CORRECT AUTHOR CITATION FOR THE WHITE, 
4-SPORED SPECIES OF BISPORELLA 

An infrequently collected, but unmistakable species 
of Bisporella is milk-white in color, and possesses 
4-spored asci with 1- to 3-septate ascospores. The apo-

FIG. 2. Bisporella confluens, from CUP 59856. a, diagram of 
apothecial tissues, x 25; b, three ascospores, x 1500; c, 
ectal and part of medullary excipulum from flanks, x 1000; 
d, ectal excipulum from margin, x 1000. 
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thecia occur in great troops upon decorticated wood, 
sometimes at the bases of trees. The species has had a 
turbulent taxonomic his tory. It was first described as 
Helotium lacteum Ellis & Everhart ( 1888) ba sed on a 
specimen from Cazenovia, New York, collected in October, 
1887. Two collectors were mentioned: Prof. L. M. 
Underwood and O. F. Cook, Jr. Five years later the 
species was aga in published as new, with the same 
name, Helotium lacteum Ellis & Everhart ( 1893), and a 
somewhat differing description, but this time the 
Cazenovia specimen was noted as "O. F. Cook, No. 201" 
and a second collection was mentioned, from Marcellus, 
N.Y., "Nov. 1889. (Underwood, No. 66)." Without doubt 
Den nis ( 1964) was correct in designa ting the Cazenovia 
specimen as "typus." Saccardo ( 1889) picked up the first 
description and transferred the epithet to Dasyscypha, 
presumably because the original diagnosis refers to cup 
and stem as "tomentose." When Saccardo ( 1895) encoun
tered the republication of the name, he thought it to be 
new and transferred it to Helotiella, perhaps because 
there the cup was referred to as "glandular-pruinose" 
and the stem as "pruinose." Seaver (1951) transferred 
the species to Belonioscypha, and provided diagnostic 
drawings and a good photograph of the gregarious 
apothecia. Dennis ( 1964) placed the species in Hymeno
scyphus, but because there already was a H. lacteus 
(Cooke) Kuntze he was forced to provide a new name for 
it, H. ellisii. Matheis ( 1972) accepted Dennis 's placement 
of the species, and aga in provided an excellent ha bit 
photograph and diagnostic line drawings. Stadelmann 
( 1979) monographed Belonioscypha, and correctly 
excluded this species, recognizing for the first time that 
it belongs in Bisporella. The combination provided by 
Stadelmann is incorrect, however, since technically Ellis 
and Everhart are not the publishing authors, aga in 
because of the application of Art. 72 .l Note of the Code. 
The species, and its several synonyms, should be 
correctly cited as: 

BISPORELLA LACTEA (Sacc.) Stadelmann, Nova Hedwigia 
30:830. 1979 ('1978') (ut "(Ell. & Ev.) 
Stadelmann"). 

a [Helotium lacteum Ell. & Everh., J. Mycol. 4: 
56. 1888; republished as H. lacteum Ell. & 
Everh., Proc. Acad. Nat. Sei. Philadelphia 
1893: 145. 1893 (non H. lacteum Cooke, 
Grevillea 8: 63. fB19) (Later homonym)}. 
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= Dasyscyphus lacteus Sacc., Syll. Fung. 8: 436. 

1889 [ut "Dasyscypha la c tea ( E. & E. ) Sa c c."] 
(new name: ICBN Art. 72.1 Note) (Basionym). 

= Helotiella lactea (Sacc.) Sacc., Syll. Fung. 11: 
415. 1895 (ut "E. & E."). 

= Belonioscypha lactea (Sacc.) Seaver, N. Am. 
Cup-Fungi (Inop.) p. 177. 1951 [ut "(Ellis & 
Ev.) Seaver"]. 

= Hymenoscyphus ellisii Dennis, Persoonia 3: 48. 
1964 [nom. nov., non H. lacteus (Cooke) 
Kuntze]. 

RECENT COLLECTION: On decorticated buttress roots of a 
de ad Acer, Lloyd-Cornell P reserve, Slaterville Springs, 
NY, 18.ix.1979, D. Florini, J. Yuen & R.P. Korf (CUP 
58155). 
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SOPP I STEIN. 

OM ET HELLERISTNINGSFUNN I ØST-SIBIR. 

THOR DYBHAVN,OREDALSASEN ll,N-1600 FREDRIKSTAD. 

Innledning. Historikk. 

Helt siden første halvdel av det attende århundre har det 

kommet sporadiske meddelelser til Vesten om kulturen hos 

visse folkeslag med tilhold i Sibirs midtre og østlige de

ler, Bt s~rtrekk ved en rekke av disse skrifter er deres 

omtale av disse folkeslags bruk av sopp, i første rekke 

rød fluesopp, som et berusende og/eller narkotisk middel. 

Således utg~v svensken Strahlenberg i Stockholm alt i 1730 
en beretning om sitt krigsfangenskap i Sibir, hvor han kom

mer inn på denne skikk hos korjakkene som holdt til i nord

øst. I 1755 kommer sA Krasheninnikovs "Beskrivelse av Kam

tsjatka", utgitt i St. Petersburg, etter en ekspedisjon han 

hadde foretatt i omr~det like i forveien. Både han o~ en an

nen eksoedisjonsdelta1er, Steller (Leipzig 1774), omtaler 

li~eledes bruk av fluesopp ("mukhomor") som rusmiddel hos 

korj~kker, kosakker, kamchadaler o~ andre folkegrupper i om

rqdet. Geor~i (St. Petersburg 1776-80) trekker o~sfi inn ja

kutenes og ostjakkenes kjennskap til fluesoppens hemmelighet. 

Senere har en rekke andre forfattere kunnet bekrefte og ut

dype de tørste beretninger, Ifølge R. Gordon Wasson (1967) 
er den aller første kjente omtale av dette etno-mykolo]iske 

fenomen gitt av en polsk krigsfange allerede i 1658, men 

hans fortelling ble ikke publisert av Kamienski før i 1874 
i Poznan, Polen, Ogloblins omtale av de første japanere i 

Russland i 1701-1705, hvor også opplysnin~er om bruk av sopp 

på Kamtsjatka inn,;ar, ble offentli.'i·;jort først l 1R91. -
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Den svenske teolog Samuel Lorenzo Ødman (1784), som er den 
sannsynlige opphavsmann til påstanden om at de gamle norrø

ne berserker spiste fluesopp for å oppnå den tilsiktede 
villhet og styrke i kamp, bygget helt og holdent p~ dati

dens beretninger fra Sibir som ovenfor anført, og overførte 
erfaringene derfra uten videre til Skandinavia (Wasson). 

Alle relevante skrifter angående de sibirske folkestammers 
bruk av sopp som rusmiddel, utgitt helt frem til våre dager, 
(den siste referanse fra 1967), er pl en forbilledlig mAte 

presentert av R. Gordon Wasson i hans verk "Soma, Divine 
Mushroom of Immortality" (New York 1968.) 

Alt materiale hittil nevnt i sammenheng med soppkulten i h•• Øst-Sibir skriver seg fra~man har sett og hørt. Det har 
aldri foreliRget noen kjente, håndgripelige bevis for dis-
se påstander om de innfødtes bruk av sopp i hverdag oG fest, 
Fra rundt midten av vårt irhundre og fremover ble det etter 

hvert kjent blant russiske geologer og arkeolo&er at det be
fant seg et helt spesielt helleristningsfelt i Nordøst-Sibir, 
ved kysten av Ishavet og nord for polarsirkelen, som bl.a. 
inneholdt avbildninger av sopp- • Men det var rørst i 1967-

68, under en arkeologisk ekspedisjon til stedet iverksatt 
av det sovjetrussiske vitenskapsakademis sibirske avdeling 

i Magadan, at man fikk n•rmere anledning til en systematisk 
utforskning av feltene med helleristninger eller petroglyf
fer. Foruten av jaktscener med reinsdyr, sel, smlhval etc. 
besto disse felte~ ogsi av figurer med åpenbar tilknytning 
til en meget tidl!~ sopp~ult eller mykolatri. Da nevnte eks
pedisjon og dens funn etter alt å dømme er lite kjent blant 
vestli~e mykologer, vil denne artikkel gi en presentasjon av 
endel av funnene, basert på ekspedisjonsdelta.:;eren tiikolai 

Dikovs bok "Naskalnie zagadki drevne! Chukotki." ("Helle
ristningsglter fra det gamle Chukotka"), utgitt i ~oskva 1971. 

Sividt vites er ikke denne bok oversatt.til noe vestlig språk, 
selv om Dikov har publisert en artikkel på fransk om Sibirs 

generelle petroGrafi, (N,N. Dikov: "La p'trographie en Sib,rie 



314 

du Nord-F:st." Inter-Ciord no. 12, Paris 1971. Dikovs nqvn 

som arkeolo~ er forsAvidt o~s~ kjent i vest fra hans ar

tikkel "The Stone A~e of Kamchatka and the Chukchi Penin

sula in the li~ht of new archeological date " i tidsskrif

tet "Arctic Anthropology" 'III-I, 1965. 

Beretningene om soppkuiten blant de østsibirske folkestam

mer skriver seg fra hele det området som kalles Chukotka 

(jfr. nedenstående kart). Dette omfatter den helt nordøst

li~e spiss av det sibirske fastland, inklusiv Kamchatka

halvøya. ~ens denne halvøy ~jennom lange tidsrom var be

folket med forskjellige stammer (korjakker, kamchadal), 

holdt de s~kalte ~hukchi til i de nordligste egner mot 

ishavet (se kartet). I det aktuelle utgravningsområdet -

angitt med et kvadrat det store kartet og nærmere spe-

(fig.2), levde altså chukcki-stam-

A R C T l C 

•THE CHUKOTKA' 
{ Colleclive neme for lands of the Chukr.f1 
Koryak, Kamchadal, and Yukagir ~ m tht> 
F~r Northeast <lf Sl ber la} 

ETHNIC GROUPS 

~Yuke:glr 
-Kamchadal 

-Koryak 

~Chvkch1 

~ Oistribution ot the Genus Betula 

~l 

o:. 1. Kart. over 'Iord~st-Sihir, Funnste.iet i kva•Jrat •bvcrst. 

(fra ~·.1 aSson: "Som:t .. Divine 1ushroo~ or I111r.Ortnllt,'y'. 11
) 



-mene. I o~ med nt dette 
folkesl~f, er nevnt i flera 

beretnin~er (bl.a. av En

derli, Gotha 1903) i s~m

menheng med soppkult, tyd9r 

meget på at di3se tradisjo~ 

ner har v~r utbredt l hele 

Nordøst-Sibir gjennom lan

ge tidsrom. Det er heller 

in~en tvil om (Dikov, Was

son) at det er rød flue

sopp (Amanita muacaria) ~et 

dreier ses om. Det henvises 
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~jentatte gancer til soppbenevnelsen mukhomor, og Dikov 

sier rett ut krasnyi mukhomor, russisk for nettopp rød 

fluesopp. Denne art er OR har vært utbredt i Nordøst-Sibir 

meget lenge, og passer ~odt overens med forekomsten av bjerk 

(Betula) l omr;dene mot ~ordishavet, og den blandede bjerk/ 

furu-vegetasjon lenger syd (jfr. fig.1) i Chukotka. Som kjent 

danner jo A,muscaria oftest mykorrhiza med bjerk, men sopprot 

me1 fui·u (Pinus) forekom:J~er o.,;så i nordlit;:e str;:!k ;.; c.et eur-

- r Il/'( 

6 - vtJrA V/11;,4 av /tit 

'"''" hf'ruJ. 

Til i drlt/ '"l''r ntlh~tr 
"!'' 411""1/'"''rk "1'1'
lrfvrfl". Or1ltt- vntlt~Y drlltr 
llrjlr It A'~t''" m,l/'i'll1t. 

Fi~.J. Detaljkart fra Kaikol-klippen med helleristn.Fra Dikov. 
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-asiatiske kontinent. 

Funnstedet og funnene. 

Nevnte ekspedisjon utfors ke t en rekke helleristningsfelter 

på den steile sydveggen av et klippeplat~ ved na vn Kai~ol 

eller Kai\uul ved bredden av elven Per,tywel som renner nord

nordve stover og munner ut i det østsibirske hav, en del av 

Ishavet mot nord. På denne stedvis l oddrette klippevegg,ca. 

50 m høy , som ligger på elvens nordside omtrent 50 km fra 

kysten, avdekket man i alt 11 felter eller grupper med ri s t

ninger, med saml~t 103 motiver. Oppe pa selve plataet ble 

lig . 4. Helleristningsfe ltene markert med romertRll , 



det ~ravet ut to boplasser, 

(A og D på kartet), hvorav 

den ene (A) også omfattet 

en r;ravplass. 

liotivene. 

Generelt sett består de 

fleste motivene av et få

tall forskjellige figurer, 

vesentlig reinsdyr, sel, 
fis k og sm~hval , samt men

neskefigurer i forskjelli g 
størrelse, gjerne arran

~ert som jaktscener hvor 

det også er fremstilt 

fangstredskape~ og b~ter, 

hvorav flere kajakker og 
padle~rer . Viltet jaktes 

til lands og fra· kajakk. 
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Figurene er på størrelse fra Fig .5. Det bratte stupet. 

noen f å cm og opptil 50 cm (de stør~te reinsdyrene). De f les
te er utført som silhuetter. På ca . 15 av motivene fremstår 

menneskelignende (antropomorfe) skikkelser med sopp på hodet 

(Dikovs tolkning ), enkelte endog utstyrt med en dobbelthattet 
sopp. Soppene er fors Åvidt lette å identifisere som hattsop
per , idet fler e a v dem viser tydelig hatt, stilk og fortykket 

basis. Bide manns- og kvinnefigurer bærer sopp på hodet, men 

den største og f inest utpenlede er uten tvil en kvinne. Hun 

l J 
l l 

Fj ·~ . 5 . StilisE'rt ;:_jenf:i velse av moti v nr . 2 , 3 o~; 4.(I). 
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\ 
l 

+ 
• 

~'i1:.6. Hotiv nr. 14 fra felt nr. III. .Etter Dikov. 

tilhører motiv nr,14 i gruppe III (fig.6), og fremstlr som 

en 32 cm høy skikkelse. Hennes store hodepryd i form av en 

sopps fruktlegeme utgjør herav 10 cm. "Damen" har tydelig 

ørepynt eller spesielle fletter, og hennes figur er ellers 

ri~t feminint utstyrt. Vi foresl~r av rien ~runn ~ kalle 

henne "Venus fra (;!Elkotka". l':n tilsvarende, nen mindre lrvin

nefigur (14 cm høy, og med en 7 cm stor sopp p~ hodet) er 

fremstilt i felt nr. IX, motiv nr. 78, og likeledes i felt 

nr. V, motiv nr, 55 befinner det se~ en li~nende skik~else. 
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Fig . ?. Motiv nr. 14 fo tografert direkte pi fj e llveg~en . 

Bemerk at den store soppen har mulig ring på stilken . 

De aller fleste menneskelignende skikkelser er utført se tt 
forfr a , slik at alle lemmer samt selve torsoen trer klart 

frem fra fjellveg~en. Det er formelig som de står og ser rett 

pA tilskueren . På enkelte motiver som nr . 2 OP, nr.79 holder to 

personer hverandr e ty~eli~ i hnnden, hvorav den venstre i be~~ e 

tilfelle har sopp på hodet. På e tt or, samme mo tiv kan opptil G 

F i ~ .A . ~otiv nr . 2A . Rein Rdyr o~ fi~ur m/ dobbel s opp . 
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Fig,9. Motiv nr.55. Bemerk figuren til høyre. 

eller 5 personer bære sopp (motiv 14 og 70), mens noen har 
J (som 78) og resten færre. Hunder, reinsdyr, en båt (78) 

kan ogs; inngå i disse motiver, I alt på samtlige helle

ristninger er ca. 32 figurer utstyrt med sopp, enten like 
over hodet eller direkte p; dette. snvidt man kan se er alle 

disse voksne personer. 

Identifikasjon og forslag til tolkning. 

Som antydet i det foregå

ende er s~rli~ soppen på 
hodet av den såkalte "Venus 

fra Chukotka" tydelig frem

stilt. På et foto av moti

vet på selve klippeveg~en 

kan det endo~ se ut som om 

det er fors0kt utført en 

ring rundt stilken(fi~.7). 

Sett i sammenhen~ med de 
rike litter~re vitneshyrd .. , -om de østsibirske stammers 

bruk (og misbruk !) av rød 

fluesopp rituelt o~ i hver

dagslivet, kan det vel hers

ke liten tvil om at det er 
nettopp denne art ~attsonp 55 _______________ ___j 

vi ser fremstilt o·i motiven,., "l.'{.Hl. 'lot.iv nr. h'i. 
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Pi~ . 11 og 12. Fiqurer fotov,rafert frR selve fjellve~~en. 

Plase rin ~en opp\ hod et. , eller n~rmest som en forlenP,clse RV 

dette , ~i r - synes rlet meP, - et slAende uttrykk for den be 

rns ende/nar kotis~e virknin~ som den sibirske ut~ave av rød 

fluesoon p~førte brukerne. De t vil f•re alt for lanRt i denne 

nrti~kcl ~ komme inn p~ rusvirknin~ens karakter o~ dtve r se 
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aspekter, Det henvises her i~jen 

til Wassons tidli~ere nevnte bok, 
Men ~n side vil bli viet noe opp
merksomhet i det følgende. La oss 
da først antyde en tolkninG av 

disse soppfigurer. Etter en fore
løp!~ vurdering synes fire mulig

~heter å forelig~e: 

1) De formfagre kvinnefiguren' 
representerer fruktbarhetsgudin-

?b 
ner. Figurenes størrelse bg de
taljerte utførelse kan antyde dette, Wia,1l, Motlv nr.70. 

Soppen p~ hodet kan antyde at denne gudinne ble p~kalt und-
er sopprus,og at den antatte kommunikasjon med he.nne lt.t.ln._ 

fant sted i pÅvirk~t tilstand, 
2) De samme figurer forestiller 

kvinnelige sjamaner eller prester. 
Dette ville i s~ fall fordre en 

matriarkalsk samfunnsform, et 
forhold som såvidt vites er lite 

klarla~t i denne forbindelse. 

3) Alle figurer Ted sopp, og~; 
de store "kvinner", forestiller 
stammemedlemmer som mer eller 

mindre regelmessig har inntatt 
~1~.14, Motiv nr.78. 

, 
f,j. /f. fJtJnitt 11r mofiP fl~"· 1f. 
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rød fluesopp. 

4) De menneskelignenoe soppfigurer, eller noen av dem, 

forestiller de "sopp-~nder" som beretningene forteller om. 

Disse sÅkalte "wapaq" er ogsl kjent fra mykolatrien i Mellom

Amerika, hvor de gikk under navn av "duendes" (= dver~er). 

Det er slik å forstå at soppbrukeren under rusen ofte opple

ver at små, menneskeli~nende vesener på størrelse med den an

gjeldende sopp synes å fremstå av denne etter at den er for

tært. Disse "ånder" tar da mer eller mindre kontroll over ved

kommendes psyke for det tidsrom rusen varer. Muligheten for at 

disse "wapaq" er fremstilt i petroglyffene kan neppe utelukkes. 

Kommentar. 

Det er helt åpenbart at når de innfødte stammer har tatt seg 

det bryderi å riste inn fruktlegemer av sopp på klippeveggene, 

kan det ikke bety annet enn at disse soppene må ha spilt en 

betydelig rolle i deres kultur. De andre gjengitte vesener •Qg 

gjenstander representerte det aller vesentligste i deres liv 

og levnet: reinsdyr, sel og andre sjødyr som næringsgrunnlag, 

hunder som deltagere i jakt og hjemmeliv, båter og fang~tred

skap - alt av vital betydning for deres eksistens. Soppfigur

ene gir en helt konkret bakgrunn for oppfatnin~en av bruk av 

rød fluesopp blant nevnte folkestammer (Dikov). I hvilken grad 

ristningene var tillagt magisk betydning er noe usikkert, men 

sannsynligheten er meget stor (jfr. nordiske helleristningsfunn) 

Datering. 

Etter grundige undersøkelser mener den russiske ekspedisjon å 

kunne fastslå at de aktuelle ristninger er gjort i tidsrommet 

ca.1000 f.[r. til 1000 e.Kr. De eldste er trolig individuelle 

petroglyffer av reinsdyr (fi~.16), mens de aller fleste gjen

~itt i denne artikkel skriver seg fra begynnelsen av vår tids

regning og frem mot år 1000. Dette var før bofast reinsdyrhold 

vør utviklet, men mens de lokale stammer, vesentlig nomader, 

kjente ~unsten ; ja~te r~ ~el, småhval 6~ svømmende reinsdyr 

fra h;t og ~ajakk. nette inneb•rer m.a.o. at kjennskapet til 

den steolige røoe fluesopps virkninger ved inntak har meget 



lan~e tradisjoner i det 

nordøstli~e Sibir. Før 

har vi kunnet lese be re t

ninP,er om dette i divers~ 

litter~re fremstillinger. 

NÅ kan vi o~ s~ lese bud

s kapet direk te ut av 

kli ppcve~~e n ved Pe gtymel 

i Chukotka . 
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FiR. 16. 

S~mtlige illustrasjoner fra nikovs bok "Naskalnye za ~a~ki -

b0rt sett f r a fi ~ . 1, som e r ~j engitt e tter Wasson . 

Litteratur. 

i< . H. Dikov 

R . G . :·/ass on 

R.G. WA.sson 

"Naskalnye zagadki drevnei Chukotki". Utgitt 

p& I zdatelstvo "Naoka ", Moskva K- 62 , 1971. 

"Soma . Oiv i ne Mushroom of Immortality." 

New York 1968 . 

"The Wondrous Mushroom. Mycolatry in Meso-

'lmeric~." New York 1 980 . 

l~n,;lish :3ummary .• 

The a uthor ~raws attention to the di sco very A. n<l l~ter exrlo

rA.tion of A. s ite contBinin~ ro c k cA.rvin ~ s in the fa r North

F,~st re~ ion o f Siheria, t he socall~~ Chu vot~A. . ~ numhe r of 

the motifs he wn in s t one here evi~ently ~e pi ~t mushr oom si l 

huette s on too of the hea~s of anthroromorPh i c fi~ure s , A.n~ 

it se ems plausible t o correlate these f i nds t o t he nnr r Bti vøs 
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from Siberia throughout almost 300 years, speaking of the 

native habit of in~esting fly agarics as a means of inebri

ation. - First, a brief historical survey is given as to 

the literary sources on mycolatry in the area, based on the 

exhibits in R.Gordon Wasson 1 s work, "Soma. Divine Mushroom 

of Immortality.", New York 1Q68. Then, a Soviet archeologi

cal expedition to Chukotka in 1967-68, little known amon~ 

mycologists in the ~est, iR hrought into focus. This expe

dition explored the recently ~iscovered rock carvin~s at 

the right hand bank of the Pegtymel river, 50 km from the 

coast of the Arctic Ocean, north of the Polar circle. Its 

results and conclusions are presented by one of the expedi

tion leaders, mr. N.N.Dikov, in a book whoJe English trans

lation reads, "Rocky Enigmas of Ancient Chukotka", 4oscow 

1971. -The images carved in rock were found on the steep 

southern wall of the precipice of a relatively small moun

tain plateau (50 m high) near the river bank. They consis

ted of eleven distinct groups, totalling in all 103 motifs. 

On the flat top of the rock two hunters 1 camps were ~etec

te~ (A and Bon the map, fig.3). The area haa for many cen

turies been inhabited hy the socalled r.hukchi tribes (fig. 

1). The scenes depicted were chiefly consisting of reindeer, 

seals, small whales and fish being hunted by persons with 

hunting equipment. However, among the anthropomorphic figu

res present there were 32 carved out with unmistakable mush

rooms on their heads (Dikov). These mushrooms can be clearly 

identified as hymenomycetes, several of them possessinp, each 

a distinct pileus,~stem and a bulbous base. Even traces of 

an annulus may possibly be identified in one of the mush

rooms, viz. the one belonging to the voluptuous female of 

petro~lyph no. 14, tentatively called the "Venus from Chu

kotka" hy me. - A brief systematic description of the myco

ohorous fi~ures is offered, attention being drawn to the 

fact that all of them are depicted in frontal view, two 

couples are holding handA, and obviously only adult persons 

are wnaring mushrooms (or should we say toadstools ?). This 

description is solely b~sed on the illustations of Dikov 1 s 

hook. Horeover, a contribution to an interpretation of the 

!) or a r/ou~ltt OJ1r"
1 
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mushroom carvings is ~iven, stressing the rollowing possi
bilities , 

~) The richly ornamented female figures represent 'odes

ses of fecundity, indicated by their si~e and attributes. If 

so, the mushrooms on their heads may suggest that connection 

with them was mainiy attainerl in a state of fly a~aric inebri

ation. 

2) The same female ri~ures may be recognized as tribe prie

sts or shamans. In that case, a sort of matriarchy must be pre

supposed in the Chukchi society. 

J) The mycophorous figures are ordinary tribe members, more 

or less re~ularly ingesting fly agarics to attain a level of 

intoxication. Their importance for game hunting seems not to 

be present, but cannot be totally excluded. 

4) The anthropomorphic figures adorned with rungi, or at 

least sorno of them, possibly depict the socalled •rnushroom 

spirits" ( "wapaq" in native ton~ue), which are often mentio

ned in the literature of ancient Siberia. This phenomenon is 

also known from the mycolatry of Mesoamerica (Wasson 1968 and 

1980). The alleged spirits, being the same size as the mush

rooms in~ested, and having a manlike shape, seem to emerge 

from the fruitbodies and take command of the minds of the in
ebriated persons ror the duration of their intoxication. 

Eventually, the author emphasizes that as the mushrooms are 

carved to~ether with other vital items or the local tribes 

(reindeer, seals, small whales, hoats, Y.aya~s, dags etc.), 

they must necessarily have played an imoortant part in their 

culture. The carvings have been dated to the first mUlennium 

A.D. This indicatas the lon~ tradition of mycolatry, based 

with a relatively great certainty on the Amanita muscaria, in 

North East Siberia. - All illustrations are taken from Dikov 1 s 

b6ok, save fi~.no. 1, which belongs to ~asson 1 s "Soma, Divine 

Mushroom of Immortality." 

Q lffl 

~k 
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Obser~ations of Amanita ni~alis Gre~ille. 

ROY WATLING,ROYAL BOTANIC GARDEN,EDINBURGH EH3 SLR, SCOTLAND, 

Whilst carrying out a survey of Scottish mountain funqi it was soon realised 

that although Amanita nivalis Grev. had been described from Scandinavia and the 

Alps (Favre, 1955; Kuhner, 1972) under the synonym Amanita vaginata forma oreina 

Favre and a misdetermination of A. hypoborea (P. Karst.) Fayod respectively, it 

has not been redescribed from the British Isles since the original description in 

1822. 

A. nivalis was described by Greville (1822) 'on the summits of the highest 

mountains in the Grampian range; as Brae Riach, Ben-ne-Bourd*, Cairngorm, &c.•. 

He also describes it as 'the most alpine species of fungus I am acquainted with' 

and later 'it grows on the bleak stimmits of the loftiest Grampians, and really 

enlivens the few turfy spots which occur in those desert regions, by its symmetry 

and extreme whiteness'. 

A. nivalis is still seen today on these same mountain summits and has been . 

found on several neighbouring, and some more isolated mountains in Scotland. 

Althouqh it is consistently found on the schistose rock systems outcropping a 

little further south than the Cairngorms, in the type locality it fruits rather 

sporadically. Fourteen collections are housed in. Edinburgh (E) and one in Kew 

(K) and the fungus is known from at lesst three a~ditional sites not covered by 

.this material. It ranges from the Central Massif of the Cairngorms and 

Breadalbanes, where it occurs over 975 m to the Northwest at Sgurr a'Chaorachaan 
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(731 m) and Beinn Bhan (896 m) in Ross and Cromarty. It is associated 

exclusively with Salix herbaoea and although this willow is to be found at lower 

altitudes no records of A. nivalis are available below 730 m. 

Unfortunately no type material of A. nivalis exists in Edinburgh (E) where 

Greville's fungal material is housed nor did Greville appear to send material to 

Klotzsch. or Hooker, both then in Glasgow, as none is to be found in the latter's 

herbarium; Klotzsch was employed to curate Hooker's herbarium from 1830-32. 

Although it has been found on Breariach (1296 m) sinoe {Reid in K; Roger, pers. 

oomm. ), insuffioient numbers of basidiomata have been oolleoted to distribute as 

neo-type material. Field notes are not available with their oolleotions so an 

effort was made in 1984 to obtain material in good condition. Material (~. 

17489) was found on 'The Cairnwell' and a desoription is offered herein. Colours 

are adopted from Henderson, Orton and Watling (1969). 

Macroscopic characters: 

Pileus 30 mm, convex-campanulate then convex to plano-convex, 'D' slightly tinged 

'F' at the centre, sulcate striate at margin for 1/3rd way to disc, with edge 

plicate-striate, smooth, slightly greasy. Stipe 60 x 9 mm, exannulate cylindric 

or slightly swollen downwards, seated in a loose flaccid volva, white throughout 

minutely pubescent at apex, outer surfaoe beooming separated downwards to form 

close narrow bands producing zig-zag pattern, stuffed; volva prominent, 

persistent white on outer surface except for pink tinge of 'F & G' at very edge 

and about base where buried in substrate, faint pinkish buff tinge on non-striate 

inner surface, inner limb absent. Gills white, very narrow, subcrowded, narrower 

towards stipe, adnate, with margin minutely floccose. Flesh white throughout, 

rather narrower at pileus-margin. Odour pleasant, not distinctive. 
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Microscopic characters (Fig. 1)1 

Basidiospores (9.5)10-11 x 9-lO~?lobose (Q = 1-1.1), hyaline, thin-walled, with 

small to medium rather abrupt apiculus and single large guttule more rarely with 

one or two smaller accompanying guttules, inamyloid, lacking germ-pore. Basidia 

65-71 x 15-17.5 ~. very narrowly clavate with long pedicel, hyaline, 4-spored, 

steriqmata < 5.5 ~ long. Cheilocystidia forming a sterile edge to gill composed 

of thin-walled subclavate to broadly clavate cella, 27.5-100 x 11-33 um. often 

apical to short chains of much smeller brick-like cella, intermixed or overlaid 

by thin-walled, hyaline hyphae 4-15 um broad1 pleurocystidia absent. Subhymenium 

of shortened, somewhat inflated, closely packed, hyaline cella forming a zone 

27.5-35 um broad of ramose hyphae. Hymenophoral trama distinctly pilateral, of 

inflated, shortened elements 3.5-18.5 um broad. Pileipellis 2-layered, the outer 

a narrow ixocutis' 25 ~ thick and of interwoven, hyaline hyphae 1.5-3 um broad 

seated on a layer < 50 ~ thick of hyaline hyphae some swollen to 12.5 um broad. 

Pileus trama abrupt1y demarcated from pileipe1lis of hya1ine hyphae, some 

inflated 27.5-33 x 7-20 um, lacking vascular elements. Stipe trama 

acrophysalidic (Bas, 1982); acrophysa1ides abundant, hyaline, broad, 

80-150/25-45 um. lacking vascular hyphae. Volva limb at outer surface composed 

of loosely interwoven, f1exuous hyphae 4.5-9 um intermixed with rare inflated 

cella, sometimes absent in some fields of view, and at inner surface similar in 

structure but far more compacted nature. 

Fig. l. 

A. Basidiospores. B. Five cheilocystidia. c. Three hyphal elements overlying 

cheilocystidia. o. Outer surface of volva limb (scalp). E. Four basidia, one 

just developing or sterile (basidiole) containing refracture material, two 

mature, and one with developing basidiospores. 
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Fig.1 
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Habitat: on bare peaty soil or on Rhacomitrium heath with Salix herbacea, 

or on mountain turf with S. herbacea on podsolic or skeletal soils which have a 

pH of 4.2-5.9 (McVean & Ratcliffe, 1962). It is a snow-bed agaric associated 

with such plants as Carex bigelowii Torr., Galium and Polytrichum, a character 

from which no doubt Greville coined the epithet 'niva1is'l The microscopic data 

offered above agrees in all ways with that g1eaned from the type material of 

Favre's Amanita vaginata forma oreina {Bas, 1982). A 1984 co1lection (Wat. 

17489) from Cairnwel1 is proposed· as neotype. Material is deposited in Edinburgh 

{E) and a part collection is deposited in Leiden (L.). 

The map (Fig. 2) shows the distribution of A. nivalis as known to date, 

ranging from the Breadalbanes (Ben Lawers (1214 ml, viii 1958, Henderson 4308; 

Carn Creag (975 ml, ridge running southwest from summit of Mea11 nar Tarmachan, 

1eqit D. Hinter and A.P. Benne11, 5 ix 1976, !!t· 11819: Meal1 nar Tarmachan, 

legit J.G. Roger, 12 ix 1981, !!t· 14178, and Coire Odhar, west of Ben Lawers, 

vii 1983, Wat. - unpubl. data), throuqh the Cairngorms {Breariach (1296 m), 

mentioned earlier and Reid in K: Ben Macdhui (1309 m), 1eqit M.E.D. Poore, 

ix 1955, Henderson 2266, and J.G. Roger (no voucher material)), Central Grampian 

(Csirnwell (933 ml, 22 viii 1978, !!t• 12835: ditto, legit Miller & Watlinq, 

ix 1978, O.K. Miller 17850 in VPI: ditto, 8 ix 1984, !!t· 17489; Lochnagar, south 

west of summit (1097 m), leqit o.w. Hinter, 4 viii 1976, Wat. 11767; ditto, north 

east of summit, w. Baird (no voucher material)), G1en Affric Forest, (Mom Sodhail 

(1181 m), 23 viii 1955, Orton 418: Ciste Dhubh (982 m), 28 viii 1963, ~ 2542) 

and Western Hiqhlands in Ross and Cromarty (Squr a'Chaorachaan (731 ml, 

13 ix 1963, Henderson 7145; Bheinn Bhan (731 m), 11 x 1969, Henderson 9464) to 

Fig. 2. Map of Scotland (Shetland 60° north, NNE of Orkney in box) showing 

known distribution of Amanita nivalis. Stars indicate Greville's original 

sightings; arrow 1oca1ity of neotype. 



l 

l 
l ------· 

Distribution of SALIX HERBACEA 

west of lines only 

332 

N 
t 

SOUTHERNO o UPLANDS 

Fig.2 



333 

Ben Achaladar (1037 ml, legit A.P. Bennell, 6 ix 1979, ~· 13466, and 

A'Chailleach (914 m), legit A.P. Bennell, 15 ix 1982, BH 698 and Druim Reidh 

Squrr Breac, Fannich Forest (800 m), A.P. Bennell (no voucher material), 

18 ix 1982, both near Dundonnell. 

Greville insisted that this mountain aqarie was 'truly a noble fungus in the 

genus Amanita'. Indeed he questioned even Fries, the qreat Father of Mycoloqy, 

in saying 'It is rather surprising that FRIES should have united so distinct a 

genus as Amanita to Aqaricus, already overwhelmed by sections, divisions and 

subdivisions, and containinq about 800 speciesl' 

Greville's description in the Scottish Cryptogamic Flora is accompanied, in 

common with all the fungi he discussed, by a coloured plate. It is a beautiful 

portrayal of the fungus and the cairnwell basidiome paralleled the illustration 

exactly in all its stages of development. The latter was observed in the 

laboratory when the cairnwell material was maintained in a damp-chamber with its 

base surrounded by damp moss. The basidiame was totally white at first and the 

pileus concealed by the white volva. on splittinq the volva left no warts on the 

pileus but specimens have been seen in the field with some volval material on the 

pileus. When present, however, this is soon lost, beinq washed off by rain; 

indeed, the fungus is more frequently seen rather water soaked from autumnal 

storms and it then appears drab qreyish. 

Unfortunately Greville's publication is difficult to obtain so the 

opportunity is taken to reproduce his short description. 

SPECIFIC CHARACTER 

AMANITA nivalis; tota alba. Pileus planus vel subumbonatus, centro saepe 

diluto-ochraceo, margine striato-peetinato. Lamellis subdistantibus. 

Stipite nudo, bulboso. Volva laxa. 

A. whole plant white. Cap plane, or sliqhtly umbonate, the centre often pale

ochraceous, margin striato-pectinate. Lamellae (qills) somewhat distant. 

Stem naked, bulbous. Volva lax. 
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Hab. On the summits of the highest mountains in the Grampian range1 as Brae 

Riach, Ben-ne-Bourd, Cairngorm, &c. 

Stevenson (1879) in his account of Scottish fungi placed this mountain 

agaric under Amanita vaginata as
1
12. A. vaginatus• Bull. var. albida•' recording 

it from the 'bleak summits' and from Hunter's Hill Glamis (121.50 m). The latter 

is probably a record of the true var. alba Gillet (= fungites (Batsch) J. Lge.) a 

tall elegant fungus much the same in stature as A. vaginata. Stevenson reports 

'except in colour, which is snow white, it does not differ from A. vaginatus more 

than the common variety, fulvus'. Variety albida, which had been introduced by 

Fries (1838) under Agaricus, is simply a new name for A. nivalis Grev. Bas 

(1982) gives a full synonymy. 

In Scotland four white species of Amanita are to be found, viz. A. virosa 

Seer. with its shaggy-scaly stipe and distinct annulus common in northern birch

woods, A. vaginata var. alba, mentioned above, A. nivalis Grev., and a rather 

more robust member of the Amanitopsis group found with Salix repens in maritime 

turf and currently being studied by c. Bas. A. hypoborea often confused with 

members of the A. vaginata group, especially A. nivalis is apparently a different 

fungus (Bas, 1982). A. nivalis is a relatively small agaric1 the range of 

dimensions found are: pileus 22-55 mm and stipe 38-60 x 6-8 (7.5-10 at base) mm. 

The intermediates between A. nivalis and A. fulva (Schaeff. l Seer. observed 

by Lange (1955) and Kuhner (1972) have not been seen in Scotland, although a 

collection (Wat. 1967) from the SW summit of Lochnagar (1155 ml was pale drab 

cinnamon buff. In fact many collections commence white but soon discolour pale 

brownish or ochraceous, especially towards the centre, from extreme weather 

conditions, and particularly when sun-scorched. 



335 

References 

Bas, G. 1982. Studies on Amanita - 11. Miscellaneous notes. Persoonia !l• 

427-429. 

Favre, J. 1955. Les champignons su~rieurs de la zone alpine du Pare National 

Suisse. Erqebn. Wissens. Unters. schweiz. Nationalparks !! ~· 

Fries, E.M. 1838. Epicrisis Systematis Mycoloqici. Gryphisvaldiae. 

Greville, R.K. 1822. Scottish cryptoqamic flora I. Edinburgh. 

Kuhner, R. 1972. Agaricales de la zone alpine. Ann. scientif. Univ. Bescancon. 

Ser. l· ~· ~: 31-38. 

Lange, M. 1955. Macromycetes 2. Greenland Agaricales. Meddr GrØnland 147(11): 

1-69. 

McVean, D.N. & Ratcliffe, D.A. 1962. Plant Communities of the Scottish 

Hiqhlands. London. 

Stevenson, J. 1879. Mycologia Scotica, Cryptogamic Society of Scotland. 

Edinburgh. 



AGARICA 
VOL-6 NO- 12 PP·- 336 340 

Hel~ella aesti~alis -w-ith n.otes on. 

its edaphic con.dition.s in. Arctic Can.ada-

HENRY DISSING, INSTITUT FOR SPOREPLANTER, KØBENHAVNS UNIVERSITET, 

Ø.FARIMAGSGADE 2 D ,DK - 1353 COPENHAGEN ~. DENMARK. 

HeZveZZa aestivaZis is reported to be a common species in Ellesrnere 
Island in Arctic Canada. Notes are provided on a few edaphic charac
ters, viz. pH, conductivity and loss on ignition. 

A description of HeZveZZa aestivaZis (Heim & Remy) Diss. 

& Raitv., based on fresh material seen from Greenland, 

Norway and Swi tzer land, and a map show ing the known, 

world-wide distribution, which is considered to be 

arctic-alpine-subalpine, was given by Dissing (1983). 

During four weeks in July-August in 1984 the author 

had the opportunity to collect Operculate Discomycetes 

(order Pezizales) at Alexandra Fjord, Ellesmere Island in 

Arctic Canada (78°53'N 75°SS'W) together with dr. Linda 

Kohn, University of Toronto. 

The studied area at Alexandra Fjord is approximately 

12 km 2 • It is a postglacial plain which is characterized 

as a 1owland oasis (Freedman et al., 1982). A total of 

about 20 species of Operculate Discomycets were found. 
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Among the se H. a es ti va ~is, with nine different locali

ties, was one of the most common species. One additional 

collection was made by Linda Kohn at Sverdrup Pass 

(79°09'N 79°39'W). The localities for H. aestiva~is were 

all found along river banks, or in the bed of creeks 

intermittently flooded, or along steep brooklets on the 

western cliffs bordering the lowland. In all localitites 

H. aestivatis was growi,ng together with Dryaa integri

fo~ia. In order to characterize the localities in some 

detail, floristic notes were made for one locality along 

a river and one locality in a creek. Soil samples were 

made from the same localities in order to illustrate some 

edaphic condi tions, viz. pH, conducti vi ty and loss on 

ignition. 

Collecting of the samples as well as measurements of 

pH and conductivity in the samples follows the methods 

described by Petersen (1967:313-314). The results are 

summarized in Table l. 

Table l. Edaphic factors for Hetvelta aeativatia. Organic 

matter was determined as loss on ignition after 6 h at 

400°C. Methods for measurements of pH and conductivity, 

see Petersen (l.c.) 

Collection 

number 

EI 84.48 

EI 84.59 

pH 

7.6 

7. 5 

Lt (J,Im) 

218 

126 

Loss on ignition 

(% of dry weight) 

4.54 

1.53 
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The material studied: 

Canada: Ellesmere Island, Alexandra Fjord, EI 84.15, EI 

84. 16, EI 84.24, EI 84.25, EI 84.35, EI 84.40, EI 84.47, 

EI 84.48, EI 84.591 Sverdrup Pass, LK 84.41. The 

collections will be deposited at the University of 

Toronto, with duplicates in the Botanical Museum, Univer

sity of Copenhagen (C). 

Floristic: 

EI 84.48: More than 100 apothecia of H. aeativali" were 

found on naked moist soil behind a low embankment along « 

river, together with Dryaa integrifotia, Sati:r: ai'•'U<·a 

and scattered plants of Care:r: membranaaea, c,w., iope 

tetragone, Oxyria digyna, Papaver tapponiaa, Pedi,•ularill 

aapitata, Peziza ataskana, Potygonum viviparum and ::axi

fraga oppositifotia. 

EI 84.59: About 42 apothecia in the stony bed ,,f a 

creek on a small "is land" in the midd le, toget her with 

Dryas integrifotia and Sati:r: aratiaa and scattered pl«nts 

of Carex nardina, Chamaenerion tatifotium, Draba cf 

taatea and Sa:r:ifraga oppoaitifotia. 
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FIGUR 1. Known distribution of Helvella 

aestivalis (Dissing 1983)inclu

diilg the findings at E'llesmere 

Island. 
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The ro1e of actomycorrhiza 

of air po11-u.tion and forest 

GRO GULDEN and KLAUS HØILAND 
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i.n a sit-u.ation 
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Introduc ti on 

The ectomycorrhizal association is a symbiosis between trees and 

fungi, where the tree delivers assimilates via transformed roots 

\ectotrophsl and receives mineral nutrients and water from the 

fungus. Most forest trees of temperate, boreal and sobarctic 

areas \e.g. conifers as pine, spruce, larch and fir and amenti-

ferous deciduous trees <Betul~ceae, Corylaceae, Fagaceae, and 

Salzc~ceae! have mycorrhiza. Mycorrhizal symbiosis is so common 

in the plant kingdom that mycorrhizal roots are probably more 

common as nutrient-absorbing organs than uninfected roots (Harley 

1984). 

There is almost general agreement that air pollutants play 

an important rele in forest damage in Central Europa but natural 

stress factors (e.g. drought, frost) probably have enhanced the 

problem. In general several pollutants are present and there is 

no consensus on the mechanisms of the damage or the relative 

importance of different pollutants. 

This paper is focused on the following questions: What 

happens to the mycorrhizal fungi when the trees loose vitality 

and eventually die? And what happens to the trees if the fungi 

and the mycorr.hi za l symb ioses are destroyed, for instance by 

changes in seil conditions from polluted rain? 
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The ectomycorrhizal association 

Ec tomyc or r hi z a l r-oots <or- ectotr-ophsl ar-e char-acter-ized by a 

fungal sheath or- mantle which encloses the r-oot 
y 

in a compact 

tunga! tissue, and a Har-tig net which is a plexus of fungal 

hyphae between the epider-mal and cor-tical cells of the r-oot. The 

hyphae do not nor-mally penetr-ate the cells. In the ectotr-ophs 

the r-oot cells ar-e not in dir-ect contact with the sur-r-ounding 

so i l. Fungal mycelium or- r-hizomor-phs lead fr-om the sheath into 

the so i l. It the hyphae nor-mally penetr-ate the r-oot cells, but 

the mycor-r-h1zal r-oots other-wise exhibit ectomycor-r-hizal featur-es, 

the association is called ectendo-mycorrhiza. This is mainly 

8bser-ved in tr-ees which live under- unfavour-able conditions <Meyer-

1984). 

In contr-ast to the wood-inhabiting and wood-decomposing 

fung1, the ectomycor-r-hizal fungi have no or- ver-y limited ability 

to decompose l1gnin and cellulose. Most of them can only use 

sugars, mainly the disacchar-ide sucrose but also the monosacchar-

ldes glucose and fr-uctose. These substances ar-e pr-oduced by the 

photosynthes1s of the tr-ee, tr-anspor-ted to the r-oots, and 

absor-bed by the hyphae of the Har-tig net and the fungal sheath. 

In the fungal sheath the assimilates ar-e r-apidly conver-ted to 

other- compounds: tr-ehalose, mannitol, and glycogen. Since these 

fungal-substances ar-e only ver-y slowly absor-bed by the r-oots, 

they appar-ently constitute a sink wher-e the car-bohydr-ates ar-e 

accumulated 1n a for-m not r-eadily available to the tr-ee. 

On the other- hand, the mycor-r-hizal fungi pr-ovide the 

trees with mineral nutr-ition such as nitr-ogen, phosphor-us, 

ootass1um, calcium, and magnesium, and tr-ace elements such as 

manganese, bor on, and mol ybdenum. As nitr-ogen sour-ce the 
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ec tomvcorrhi zal fungi can use ammonium, some amino acids and 

~tner simple and complex organic nitroQen compounds, buthnormall~ 

~ot nitrate. Esp".cially, the fungus can provide nitrhQen from 

souFc"'s otherwise not available to the tree. 

Th"' mycorrhizal fungi are effective absorbers of phosphate. 

The fungal hyphae produce high amounts of phosphatase, and as 

shown in laboratory experiments, in amounts related to available 

phosphate: The poorer the substratum in phosphate, the more 

phosphatase 1s produced by the funQus <Flick 1984>. In the 

fungal sheath phosphorus is to a larQe extent accumulated and 

stored as polyphosphate. When phosphate supplies are deficient, 

tne pr\osphate stored as polyphosphate is remobilised and trans

ferred to the host tissue, thus providing a steady rate of 

transfer to the tree <Harley & Smith 1~83>. Higher amounts of P 

~nd N are found in leaves and needles of trees with mycorrhiza 

t han in trees under otherwise the same conditions, without this 

assoc:1atton (flick 1984, Reid et al. 1983>. 

The mycorrhizal association leads to increased water uptake 

~nd drought resistance of the trees 

C)m1th !983, Last to al. 1983>. 

(Mi kola 1969, Harlev to 

Young roots are tender structures and in absence of true 

t:ctomyc:orr"hlzal fungi they are easily invaded by other fungi. 

'hey respond to such infections by no longer forming root hairs 

and oy secreting antibloiic compounds like tannins on the cell 

wa Il s. So-called pseudomycorrhizae with reduced absorbing 

capacity are formed <Meyer 1974>. The mycorrhizal association 

forms an effective biological barrie~ against parasites and 

toxins in the soils. Several mycorrhizal fungi produce bacterio

static and fungistatic substances <Harley & Smith 1983>. In 



natura! forests ectotrophs also function as transport organs of 

assimilates from larger trees to young seedlings hamøered by 

light deficiency in the forest floor <Flick 1984). 

Occurrence of ectoaycorrhiza 

Whatever the physiological function and ecological 1mportance of 

tne ectomycorrhiza, the plain fact is that trea roots in natural 

forests are almost invariably mycorrhizal, at least in cool and 

temperate zbnes IMikola 1969), The absorption of nitrogen, 

pnosphorus, potassium, etc. depends upon oxygen supply, is energy 

consuming, and inhibited by metabolic inhibitors !Harley ~ Smith 

1983). Therefore active mycorrhizal roots are most frequent in 

well-dratned soils with a constant air !upply. The mycorrhizal 

activity is higher in soils with high microbial activity and a 

good, balanced nutrtent content Meyer !1~B4l. However, in 

marginal sites, e.g., where drought or low temperatures limit 

forest growth, or in very poor or acid soils, trees are almost 

exclusively ectotrophic. Under such marginal conditions the 

ectotrophic structure is very successful and superior to the 

non-ectotrophic roots !Moser 1967! Meyer 1.984>. Moser 11967> 

coined the term ectotrophic to the cold climate type of forest in 

opposition to the anectotrophic forest types dominating in 

subtropical and tropical zones. 

forested areas would have been reduced with at least 20-30X if 

the ectotrophic forests did not exist and that the treelimit 

wou!d lie some hundred meters 1ower. 

In man-made forests trees are often grown far from their 

natural range and even on other continents, ·where the appropriate 
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mycorrnizal fungi may be lacking. The hiatory oi introduc-

tien of exotic 

succession of 

pines to many countries begins with~ a long 

failures, until mycorrhizal iniection of ••edlings' 
~· 

was brought in <Mikola 1969>. Also aiiorestation in higher 

altitudes, in prairies and stappes, drained bogs, C•llun• heaths, 

an coal spoils, strip-mined coal wastes, and other similar 

adverse conditions depends on ectomycorrhiza (Meyer 1984, Marx ~ 

~rtman 1979, Marx~ Bryan 197Sl. 

Forest death and pollution- the •ain hypotheses 

The pollutants of air and rain water from industry, house 

warming, vehicles etc. are classified into three groups <Ulrich 

1983>: Nutrients <Ca, Mg, NH4+ 1 N03-l, acids (H2904, HN03, HCLl, 

and toxins <502, 03, NOx, HF, heavy metals, organic compoundsl. 

Four main hypotheses have been proposed to explain forest death 

(Nihlgård 198Sl: 

Il The acid hypothesis: The acids alter the chemical 

composition of soils and plants. The nutrients Mg, K, Ca, Mn, 

etc. are leached from the upper soil horizons and increased 

amounts of soluble aluminium and other metala reach toxic 

concentrations, damagin9 the root systems, decreasing its 

ability to absorb nutrients and water, Especially Al has been 

suspected to cause serious damage to the roots !Haug 1984), The 

effects appear most notably during dry periods when thera is an 

overall increase in concentration of acids and Al. 

2l Tne ozone hypothesis: This hypothesis attributes most of 

the observed leaf damage to ozone <03? and other oxydants 

damageing leaves, causing the c~ll membranes to weaken and 
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nutrients to be lost from the damaged 

become yellow from Mg-deficency. The 

cells. The leaves may 

photosynthe&is •nd water 

uptake is in turn disturbed, and the trees will also be~ome more 

sensitive to attacks from fungi and insects. 

3l The nitrogen hypothesis: An important part of the air 

pollution is nitrogen compounds <particularely 

Toa much nitrogen compounds in the soils cause the trees to grow 

toa fast, producing large cells with a high volume. They are 

easily destroyed by wind and drought or attacked by parasites. 

The inner hermene balance is disturbed. High NH4+ concentrations 

of Mg and may promote Hl the seil compete with the uptake 

Mg·-deficency <chlorotic leavesl. The nitrogen compounds will be 

stored in the leaves, and toxic concentrations might be reached. 

One way the tree might get rid of this peisen is to shed the 

leaves. In spite of a sudden increase in tree growth, the lang 

t1me effect is an overall damage of the forests. 

4l The stress hypothesis: This hypothesis states that none 

of the above mentioned pollutants are responsible alene. Is is 

SDz, nitrogen compounds, acids, 03 and other oxydants, organic 

compounds, and heavy metals in combination that damage the trees. 

these pollutants are usually not found in 

concentrations sufficient to cause the damage observed in 

Central Europe, South Sweden and parts of North America. Forests 

influenced by toxic emissions can suddenly be damaged if exposed 

to natura! environmental stress such as drought or frost. 

The ectoaycorrhizal association and pollution 

Several investigations show that the fine roots of the trees are 
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poo~ly devaloped or dying in areas exposed to air pollutants 

<Keller 1979, Blaschk& 1980, 1981a,b,c, Courtois 1983, HUtter

mann & Ulrich 1983,· Liss et al. 1984l. Moreover, tnr.. and 

other investigations demonstrate a simultaneous decrease of the 

mycorrnizal · activity and plant growth (Milloor &. McBride 197:5, 

Keller 1979, Mejstrik 1980, De Witt & Dobben 1983, Weigner 1983, 

Last et al. 1993, L iss et al. 1984). 

Thel"e 

healthy and 

is a clear difference in 

damaged white fir (AbJes 

the fine~root system in 

alba), In damaged trees 

the mycorrhiza-symbtosis is disturbed and a pathological "wet 

core" is formed, starting in the fine roots and spreading upwards 

1nto the stem. This hampers and or eventually destroys the water 

uptaka of the tree. Supposedly the· destruction of the trea 

starts in the root system where fine-roots die and do not regene-

rate. Possibly the start of this fatal developement 

destruction of the mycorrhiza <SchOtt 1981), 

is å 

Remarkably some of the commonest observed symptoms in forests 

exposed to emission look like drought damagoo <in i ts widoost 

sensel <Ulrich 1980, 1983, Weiger 1983, Nihlglrd 1985, Svensson 

1985). Wind falls are commonly seen in dying forests, and might 

be ascribed to a poorly developed fine root and mycol"rhizal system; 

the hyphae of thoo fungi in close •contact with soil particles 

v1rtually "glue" the treas to the ground lUlrich 1980, Kaller 

1979, Meyel" 1994>. 

Ectomorph frequency is seriously decreased and pseudomycorrhizae 

formed at the expence of ectotrophs in areas of forest death. 

Also a rich ectendomychorriza1 developement is seen <Meyer 1984). 

This type of association is otherwise pre~alent in saedlings in 

"nursel"ies with foortil1zed, fumigated, chemically treated or 
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~atersaturated soils and in plants on old agri~ulture land, but 

rarely found in natura! forests. The e~tendo-my~orrhizw represents 

a state where the balan~e between the partners is not yet estab

:ished lseedlingsl or the partnership no loriger is possible lolder 

trees in unfavourable sitesl or when one of the partners for some 

reason lS weakened. Obviously the production of ectendomy~or-

rhiza plays an important role in the causa! ~omple~ of the tree 

death <Meyer 1984). 

In polluted forests an in~rease of root patogens are observed, 

whi~h may be due to damage of the ectotrophs IBlas~hke 1980, 

1981b,c, Courtois 1983, Fli~k 1984, Lisset al. 1984, Meyer 1984l. 

Ausmus et al. 11978) found that the activity of the mycorrhizal 

fungi decreased in soils treated with contaminated litter and 

smelter emissions. 

There are some indications that mycorrhizal fungi can protect 

the roots against to~ic effects of 03 and so2 <Garratt at al. 

1982l, against heavy metals from pollutant emissions (McCreight ~ 

Schroeder 1982l, and against mob111zad Al from acidified soil 

<perhaps by formation of metal-organic compleKesl (Meyer 1984, 

Stroo & Alexander 1985). 

Hycorrhizal destruction- two hypotheses 

There are two main hypotheses why the e~tomycorrhizal stru~ture 

IS oamaged by air pollution: 

ll The first hypothesis gives an indire~t explanation to the 

oamage of the fungal partner1 The photosynthesis decreases as a 

result of noxious gases a~ting on the ~hloroplasts and cell mem-

o ranes. The produ~tion of sugars hence de~reases and the fungi 
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becoma short of nutrients from the trees. Thereby the myeorrhizal 

activity dec:reases, <whic:h in turn ha5 negative effeC't11 on the 

already weakened tree etc:.) !Blasc:hke 1980, 1981a Courtois 

1983, Flic:k 1984, Keller 1979, L.iss et al. 

NihlgArd 1985). 

1994, Meyer 1984, 

2l The sec:ond hypothesis states that the fungus partner is 

direc:tly damaged by some of the pollutants. 

(a) Nitrogen. Sinc:e long it has been well established knowledge 

that a high nitrogen c:ontent in the soil suppresses the formation 

of ectomyc:orrhi~a !Moser 1959l. Nitrata usually inhibits the 

act1vity and growth of ec:tomyc:orrhizal fungi <Richards 19o5, 

Alexander 1983, Eriksson et al. 1984). High c:onc:entrations of 

easily available nitrogen in the substrate tend to dec:rease fungal 

produc:tion of growth substanc:e5, thu5 retarding the short root 

formation' and myc:orrhizal infec:tion of the roots !Moser 1959, 

Slankis 1971, Meyer 1974, 1984>. Ferti1izing experiments and 

estimates of fungal produc:tion in areas of forest fertilization 

show that fruitbody produc:tion of myc:orrhizal spec:ies and produc:tion 

of ec:totrophs are signiftc:antly dec:reased under most nitrogen 

fertilizing regimes, exc:ept in soils poor in nitrogen where an 

enhanc:ed myc:orrhizal growth c:ould bee seen until a normal and 

balanc:ed nutrient c:ontent was reac:hed <Richards 19b5, Marx et al. 

1977, Menge & Grand 1977, Alexander & Fairley 1983, Alexander 

1983, Eriksson et a. 1984, Meyer 19b2, 1974, 1984, Reid et al. 

1983, Flic:k 1984). The inc:reasing amount of nitrogen in polluted 

areas might inhibit myc:orrhizal formation. In polluted sites in 

South Norway estimated yearly nitrogen pollution amounts to the 

opt1mal dosage by forest fertilizatlon within a 6-year's period. 

The deposition in Central Europe may be 3 to 4 times higher. Al 
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though th&' tr6'6'1i r&'cet VIE' enough ni tregen, thiE'y will suf fer from 

lack of other nutriønt~, &uch as P, K, Ca, Mg, Mn, 8, Mo, etc, 

whi«~ are provided by the mycorrhizal fungi and again w• are in 

the evil circle. 

!bl pH. Since most mycorrhizal fungi have low pH-optima, 

<ncreased acidity of the soils will hardly hurt the mycorrhizal 

production in general, but probably other species will succeed 

~hen the pH gets too low for the normally occurring species. Hung 

~ Trappe 11983) demonstrated that the response to pH changes varied 

oetween different species of ectomycorrhizal fungi and between 

1solates of the same species. Some mycorrhizal fungi are confined 

to calcareous or neutral soils (e.g. Suillus granulatus, Cortina

rJu5 species of subgenus PhJegmaciumJ and might po&sibly suffer 

Dy acidification. 

\el Pollutant gases as SO:z and 03 have deleterious effects 

on mycorrhizal fungi in large concentrations, although some of 

tnem are able to su&tain moderate concentrations <Garrett et al. 

!982>. 

\dl Air born or mobilized heavy metals, such as Cu, Pb, Ni, 

and Cd might damage the mycorhizal fungi, but the susceptibility 

against such pollutants varies between fungus species <McCreight 

et al. i982, Ausmus et al. 1978, Statens Naturvlrdsverk 1984). 

<•> Al mobilized in th• soll due to acidification is suspect•d 

to damage th• •ctotrophs <Meyer 1984, James et al. 1978). However, 

the various fungal species may react differently to Al, perhaps 

reflecting their ability to form harmless metal-organic complexes 

(chelatesl. 

r 
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Concluding ~e•ø~ks 

The vitality of a forest is generally estimated from canopy symptoms. 

rhe early signs of forest death from air pollution are not clear 

and conspicuous. Good diagnostic characters distinguishing 

between this condition and normal injures from frost, drought, 

mineral deficiency etc., are still lacking. 

are sens1 ti ve indicators .of 'environ!llental 

Generally microorganisms 

conditions. With 

the i r shor t life span and rapid turn over, they also effectively 

reflect environemental changes. The "hidden• mycorrhiza does not 

naturally lend itself for diagnostic purposes. How•ver, during a 

short season each year the mycorrhizal fungi, which ara common 

mushrooms, display themselvas. For several years the Continental 

European mushroom hunters hava complainad that the common chantarel 

no langer is common. In the Netherlånds th• disappearance of the 

species is correlated with high pollution l•vels (van Dobben et 

al. 1983>. Changes in the composition of the mycoflora with 

increasing pollution is very likely to occur. In plots artificially 

"rained" with streng acids under the Norwegian SNSF project we 

recently observed that the moss cover had totally disappeared in 

plots watered with rain of pH 2.5. Thereby a microclimatologically 

far less favourable situation for mushrooms has b•en established. 

Areas of pollution and reference areas should be monitored and 

compared. Presence of new mushroom spacies in an area or forest 

type or relative increase/decline in frequency of common species 

could bring early signs of forest damage. 

A Dutch research team in Wageningen synthesizes ectomycor

rhiza between the gasteromyceta Pisolithus tinctorius and fir 

seedlings in order toget plants that can thriv• in sites with 

high levels of acidity and metals (The Economist, April 1984>. 
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Tni very effective mycorrhizal partner has only oncø been found 

1n Norway and probably favours warmer and drier climate. aut 

monitoring of the mycoflora could help us to find effective my-. 

corr-hizal partners among our naturally occ:urring IIIU'I,hrooms. 

Resear-ch work of this kind could Qreatly benefit from c:oopøration 

between field and laboratory research workers. 

Forests are highly c:ompllil>e structures and various organisms, 

rnechanisms, treshold values, and feed-back systems .are .ac:ting in 

the process of forest death from air pollution. Certainly many 

other kinds of organisms than trees are Øying, nowever, of less 

<or apparently less> .1mportance to us• The complextty of the 

system indicates a causality comple>e wh•re saveral ma'in fat:tors 

are involved rather than a single causa. To search for ~ death 

reason for a dying tree or forest ha& no ma.aning <and could be .a 

common, occasional parasite) when the underlying reason is that 

the general vitality is low .and the whole et:osystam is out of 

oalance due to prolonged adverse environemantal changes with 

·~, tress c ond it i ons for the traas. aut soma main systems are t:ertain-

;, acting and the four hypotheses presently launched for forest 

ceath can certainly be supplemented with a fifth involving my-

chorriza .. 
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Pse~dorhizi~a sphaerospora a rare. 

ANNA-ELISE_TORKELSEN, BOTANICAL GARDEN AND MUSEUM, TRONDHEIMSVEIEN 23B, 

N-0562 "'SLO 5. 

Once seen, - always remembered. Of Pseudorhizina sphaero
spora this is not an exaggerated saying because the species 
is one of the most fascinating among lorels and morels 
appearing in early summer. The contrast between the brownish 
cap and the white stipe with the strikingly pinkish to peach
coloured tinge attracts attention. 

At first glance it looks like a Helvella- species but 
a microscopic examination unveils the sphaerical form of the 
spores which separates this species from species of the genera 
Helvella, Qzromitra and Discina. 

"Trollmorkel" the Norwegian name for P. sphaerospora 
describes the species very well - something turning out 
differently from what it seems to be, - besides hiding away 
and very seldom seen. 

Pseudorhizina sphaerospora (Peck)Pouz. -Fig. 1,2 

syn. Helvella sphaerospora Peck, Gyromitra sphaerospora 
(Peck)Sacc., Helvellella sphaerospora (Peck)Imai. 

Ascocarp stipitate, irregular to almost globose, coarsely 
convoluted, margin free from stipe, brown, underside con
siderable paler, 8-10 (-23) cm in diam. Stipe 6-12 (-28)cm, 
stout, furfuraceous throughout its length, with prominent, 
longitudinal ribs continuing to the cap. Below densely 
tomentose, whitish with a clearly pinkish tinge mostly at 
the base. The coloured areas can also be seen in dried 
specimens. Spores globose 8·- 10 um in diam., with one or 
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several oil dr ops. 
For detailed informa tions on hyphal characters and 

spore etructurea, see Huhti nen 1983 . He aleo reports the 
reddieh st1pe to be strongly fluores cent in UV l ight. 

The genus Pseudorhizi na was in the firet place put in 
the family llelve llaceae until Harmaja ( 1974) erected the 
monotypic fam1ly Pseudorhlzlnaeae eeparated from Helvellaceae 
and Rh.izinaceae mostly by di!ferencea i n spore and exipulum 
charactere . 

Hg. 1. Pseudorhizina aphaeroepora (D. llansen,O). 

Ascocarp. Nat.eize. Photo: P. Aas. 

ECOWGY 

In Fennoecandia P. sphaeroapora has always heen found i n 
p1aces in!luenced by man like depota !or ti~ber, saw-mille 
and even close to refuse-heaps. Fro~ Central F.urope it is 
also reported from con1ferous forests. 
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DISTRIBUTION 

In the Nordic countries P. sphaerospora is known from Norway, 
(Eckblad (1956), Sweden (Ryman 1978, Gilsenius 1981, Muskos 
1984) and Finland (Huhtinen 1983).The species is hitherto not 
known from Denmark (H.Dissing pers.comm.). The distribution 
in Fennoscandia is mapped in Fig. 2. 

P. sphaerospora is known from scattered localities in 
Fennoscandia, the northernmost one is in Finland, Kemi, Paju
saari (65°50'N). 

P. sphaerospora was reported as new to Finland by 
Huhtinen (1983) and found for the first time as early as 1904 
in June and then found again in 1980 and 81, The two last 
years in July and in the same place. 

According to Eckblad (1956) this species was found in 
Norway in the vicinity of Oslo for the first time in 1941. 
The collector Mr. s. G. Sundbye discovered some specimens 
that year and since then he found the species to fructificate 
almost every year. He first brougbt the species to the Bota
nical Museum in 1948. In 1949 and 1953 he happened to find the 
species in a different place but not very far from the first 
one. 

Not before tbirty years later the species was found 
again in our country. Then Mr. D. Hansen in June 1983 found 
one specimen in Kongsvinger near an old saw-mill and even in 
the year after, approximately on the same date, he found the 
speciea in the same place. 

The striking feature is that this same pattern of 
appearance for P. sphaerospora is known from Sweden as well, 
found in the 1940-ies and 1980-ies. According to Muskos 
(1984) the fungus was found in 1942,1945 and 1948 and then 
again in 1979 and 1984. In both countries it was found in 
June and July and in Sweden also once in the last part of May. 
P. sphaerospora appears usually a li ttle later than Hel vella, 
Discina and Gyrom~- species already appearing in April 
and most frequently in r-tay. 

As can be seen from collections brought to the herbaria 
the fungus has been completely lacking for more than tbirty 
years in both Norway and Sweden. Will it take another thirty
forty years before P. sphaerospora again appears in Fenne
scandia? 
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The reasons why P. sphaerospora is rare in the Nordic 
countries and are found with such great intervals are diffi
cult to explain. It is suggested that the species is depen
dant on very special weather conditions in order to produce 
ascocarps. The remarkable fruitbodiea are developed at the 
same time as several speciea of Helvella and Gyromitra and 
should not be overlooked more than them. Even the ecology 
of P. sphaerospora doea not seem special or requiring. There 
are many old aaw-milla and wooden litter in Fennoacandia. 

Fig. 2. Pseudorhizina sphaeroapora. Known diatribution 
in Fennoscandia. 
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Phe11i~~s ferre~s a~d P.p~~ctat~s, 

t~o comp1ime~tary species. 
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LEIF RYVARDEN, DEPARTMENT OF BIOLOGY ,DIVISION OF BOTANY • UNIVERSITY 

OF QSLO,P.O.BOX 1045,$L~NDERN~N-0316 OSLO 3. 

Phellinus ferreus (Pers.) Bourd. & Galz. and Ph. punctatus 
(Fr. ex Karst.) Pil. are both resupinate and macroscopically 

they can easily be confused as both are smallpored and of a 
variable shape. However, microscopically they are very differ

ent, Ph. ferreus has setae and non-amyloid cylindrical spores, 
while the other lacks setae and has globose, dextrinoid spores. 

Their distribution in Norway is interesting and is shown on 

fig. 1. Ph. ferreus is a typical oceanic species, restr~~ted 

to the coast and in Norway exclusively to Ouercus. The latter 
host is known all the way up the coast to Oslo and inland to 

Mjøsa, but Ph. ferreus has never been found here in spite of 
extensive collectinq on ouercus in this area. Ph. punctatus, 
on the other hand, is a weak continental south-eastern species 

beinq restricted to the areas with rather warm summer-climate 
and colder and longer winter than along the coast. Its distri

bution is almost similar to that of the blue anemone Hepatica 
nobilis. In Norway Ph. punctatus is usually found on Corylus, 

~ and Prunus, but there are also scattered records from 
other hosts. All these hosts have a much wider distribution 

than that of Ph punctatus, so aqain, the availability of suit
able hosts is not the restricting factor for this species. 
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One may wonder what sort of causes are behind the pattern 

shown on fiq. 1. For P. ferreus it is natura! to think of the 
winter temperature as the crucial factor. It could also be the 

lenqth of the period with frost, which for an exposed species 

like P. ferreus, would be a drouqht period. When it comes to 
P. punctatus, the summer temperature seems to be the decisive 

factor. The species is restricted to the areas in Norway with 

the hiqhest summer temperature. It avoids the north-eastern 
part where the summer could be rather warm, but relatively 

short because of the altitude. The distribution in Norway is a 
reflection of the distribution in North-West Europe. Both spe

eies are mapped by Jahn (1967), and their distribution is shown 
on fiq. 2 and 3 respectively. 

It is obvious that the pattern shown so prominently in Norway, 
repeats itself in the adjacent countries althouqh with some mo

dification . To the maps shown on fiq. 2 and 3 can be added 

that P. ferreus is very common in Great Britain wherever there 

is oak, and that P. punctatus has never been recorded. The 
latter species is very common in Eastern Sweden and further to 

the east. From the fiq. 2 and 3 it is apparent that the two 
species are partly overlapping each other in North-West 

Germany, but that P. punctatus is far rarer than P. ferreus. 

This type of pattern is not rare, because many orqanisms when 

they comes close to their limit, becomes far more discriminato
ry as the ecoloqical demands than in the centre of their dis

tribution. The winter in North-West Germany is not so severe 
that P. ferreus is excluded while the summer climate is suffi
cient warm to mature the basidiocarps of P. punctatus at the 
same time. 

References. 
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Fig.2. The distribution of 
Phellinus ferreus in NW 
Europe. After Jahn 1967. 

4ti'Phellinus punctatus 
~ Phellinus ferreus 

Fig.1. The distribution of Phellinus 
ferreus and Ph. punctatus in Norway. 

Fig. 3. The distribution of 
Phellinus punctatus in NW 
Europe. After Jahn 1967. 
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De la mes~ra des spores et 

de so~ expressio~. 
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O. A peu d'exceptions pres, les mycologues contemporains sont con
vaincus de la grande valeur specifique des dimensions sporiques, On 
peut cependant affirmer que beaucoup de mycologues mesurent les spo
res avec peu de precision et surtout expriment leurs mesures de fa~on 
inadequate, 

Le but de cette note- qui ne se veut nullement revolution
naire - est d'envisager les modalites de mesure des spores, de preci
ser les precautions a prendre pour obtenir des mesures aussi exactes 
que possible et enfin de determiner la fa~on optimale d'exprimer les 
mesures. 

Nous ne cacherons pas que l'idee de cette mise au point nous 
est venue a la lecture d'un article de ARNOLDS (1980) dans lequel il 
montre que, pour un meme carpophore, les dimensions donnees par dif
ferents mycologues, tant amateurs que professionnels, sont etonnam
ment differentes. 
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L'experience que nous avons acquise lors de l'elaboration de 
la "Flore tllustree des champignons d'Afrtque centrale", nous a con
duit A un systeme de mesures, et d'expresston de celles-ci, qut opti
maltse les observations. A cette occasion, nous avons constate que, 
mAme en utilisant des methodes differentes, on obttent des resultats 
concordants, a peu de dixiemes de ~m pres, pour les moyennes, a con
dttton de travailler de fa~on rigoureusement standardisee. 

Prectsons que, dans nos exemples, nous nous ltmiterons au 
cas le plus simple des basidiospores dont le volume s'approche ± d'un 
ellipsoTde. 

l. Le schema ct-contre explicite 
les differents parametres d'une 
basidiospore assimilee a un el
lipsoTde de revolution. Mais les 
spores ne sont jamais des ellip
soides parfaits et aussi lira-t-
on avec grand interet les constde
rations de JOSSERAND (1952 : 305-
312) sur les difficultes de defi
nir les parametres sporaux dans 
tous les cas. Nous sommes d'accord 
avec les definitions de JOSSERAND 

pro ril face 

L • longueur 

l = largeur de pro!"il (ou epaisseur} 
l' = largeur de face (ou ls.rgeur s. str .. ) 

a une restriction pres : comme pratt-
quement tous les mycologues - et sans que cela porte a consequence -
nous utilisons le mot "largeur" pour la deuxieme dimension d'une spo
re et nous parlerons de largeur de profil et de largeur de face quand 
il y a lieu de distinguer entre l'epaisseur et la largeur, les di
mensions etant alors donnees comme L x 1 x 1'. 

2. 1. La preparation dott etre fatte au depart d'une sporee ou A 
defaut d'un fragment d'hymenium; des spores chues naturellement 
peuvent aussi etre trouvees sur le haut du stipe ou sur l'anneau 
quand 11 existe. Il y en a aussi souvent sur le chapeau mais, U, le 
risque de pollution par des carpophores etrangers dott etre envisage. 

Le milieu de montage sera de l'eau, de l'ammontaque diluee, 
une solution d'hydrate de chloral, du Melzer ••• ; on evitera les mi-
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lieux pouvant donner une forte augmentation de volume (KOH, H2S04 
••• ). Par exemple, DEMOULIN (1968) a constate que les spores de 
Scleroderma citrinum sont plus grandes de 5% dans KOH par rapport a 
leurs dimensions dans l'eau ou le lactophenol. 

La preparation sera aussi m1nce que possible pour eviter les 
courants et les superpositions. Il faudra cependant eviter une com
pression des spores ce qui peut arriver - uniquement dans le cas de 
spores suffisamment grosses- si la preparation seche et que l'espace 
entre la lame et le couvre-objet devient plus petit que le diametre 
de la spore. 

Pour que les spores libres dans la preparation ne bougent 
pas trop (mouvement brownien, evaporation du milieu), on peut ajouter 
un peu de gelatine (MOSER, cite dans GROSS, 1976). 

Une presston trop forte sur le couvre-objet (squash d'un 
bout de lamelle) peut casser localement des spores. Celles se 
trouvant dans leur vois1nage pouvant Atre deformees, il faut 
evidemment choisir un autre endroit ou refaire la preparation. 

2.2. La positton des spores mesurees n'est pas indifferente. On ne 
constderera que les spores exactement de profil ou exactement de face 
et on notera separement leurs dimenstons. 

Dans le cas de spores fortement aplaties, cas qut ne se pre
sente qu'excepttonnellement, presque toutes les spores se trouveront 
orientees de meme fa~on (voir §5). 

2.3. Pour une resolution optimale, les objectifs et les oculatres 
sont calcules pour une longueur determinee du tube microscopique (170 
mm par ex.): sur les microscopes anciens, 11 est important de "tirer" 
le tube a la valeur recommandee et de le fatre chaque fois exactement 
de la meme fa~on, eventuellement au moyen d'une bague servant de 
butee. Ce probleme n'existe plus pour les microscopes modernes. 

Il est tres important de regler l'eclatrage du mtcroscope de 
fa~on correcte (eclatrage de KOHLER) et evt~er de diaphragmer de 
fa~on excessive, ce qut peut provoquer des halos de d1ffractton et 
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mener A des mesures peu exactes. 

Signalons aussi qu'il convient d'effectuer les mesures dans 
la partie centrale du champ optique; l'image des spores se trouvant A 
la peripherie pouvant etre plus ou moins deformee. 

2.4. On ut111sera l'objectif le plus fort, c'est-A-dire un objectif a 
immersion (x 100 env.). L'oculaire sera assez fort (x 8 au moins). Un 
oculaire plus fort permet souvent des mesures plus aisees sans pour 
cela ajouter a la qualite de l'image. 

3. l. La mesure directe par micrometre oculaire, c'est-A- dire au 
moyen d'une lame graduee introduite dans l'oculaire est assez 
courante mais peu precise. C'est le systeme le plus employe par les 
amateurs. En general, il permet d'obtenir des resultats suffisamment 
precis pour permettre la comparaison avec les donnees de la 
litterature, mais nous croyons qu'il faut le remplacer par l'une des 
methodes suivantes chaque fois que cela est possible et que l'on 
desire des mesures plus valables. 

Le micrometre oculaire doit ~tre etalonne au moyen d'un mi
crometre objectif et ce pour chaque objectif du microscope. Il est 
tres important que les conditions de l'etalonnage soient identiques a 
celles de la mesure, notamment en ce qui concerne la longueur du tube 
microscopique (2.3). 

Dans le cas d'un tube A dessiner non monte en permanence, il 
faut faire deux etalonnages du micrometre oculaire : un avec le tube 
a dessiner monte et un sans ce dernier. 

3.2. La mesure par un micrometre a tambour, dans lequel un fil mobile 
est situe dans l'ocula1re, permet de diviser la distance entre deux 
traits du micrometre en cent parties egales. Les mesures effectuees 
par ce systeme sont tres precises mais representent un travail assez 
fastidieux, chaque valeur devant ~tre notee manuellement, puis con
vertie en ~m par calcul. 

3.3. La mesure a l'aide d'un tube a dessin et d'un coordinometre, 
relie å un ordinateur de bureau, allie une grande precision a une tres 
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grande facilite de travail et de calcul. 

le systeme adopte par l'un de nous (J.R.) a ete developpe 
par EMPAIN (1985), Il permet de mesurer un grand nombre de spores en 
peu de temps et donne ensuite les parametres sporaux, les calculs 
statistiques et la distribution des parametres ainsi qu'un controle 
de l'etalonnage. On a pu montrer la reproductibilite des resu1tats, 
les moyennes obtenues par diverses personnes ne s'ecartant que d'un 
ou deux dixiemes de ~m, dans le cas de mesure de 50 spores de la m3me 
preparat ion. 

3.4. la mesure sur dessins, faits a la chambre claire ou au tube a 
dessiner, est certainement fort usitee. On comprend qu'elle est sou
vent imprecise car les conditions a respecter sont nombreuses et 
l'etalonnage diff1cile. les spores dess1nees do1vent etre bien cen
trees, le m1ro1r do1t etre incl1ne a 45° exactement et la table pa
rallele a la plat1ne du microscope. En ne respectant pas ces precau
tions, non seulement les d1mensions sont faussees, mais les formes 
sont modifiees. 

Pour obtenir, avec ces methodes, des grossissements 
"entiers", 1000 ou 2000 par ex., on peut agir sur la hauteur de la 
table de dessin et sur l'ocula1re employe. 

Dans le cas du tube a dessiner, il ex1ste des types d'appa
reil permettant un reglage du grossissement incorpore dans le tube 
meme. 

Dans d'autres cas, divers oculaires peuvent etre introduits 
dans le tube a dessin pour obten~r des grossissements differents. 
Pour les oculafres forts on ne peut dessiner qu'au centre de 11image, 
les deformations etant trop fortes vers la perfpherie. 

Tres souvent, l'ut111sateur peu avert1, dess1ne a des 
grossissements peu constants car il ne contrSle pas reguliereme~t 

l'etalonnage. 

3.5. la mesure sur photos est un procede de grande precision et, 
comme dans le procede precedent, il permet en outre, de garder un 
document 
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donnant la forme et l'aspect precis des spores. 

lei aussi le procede ne vaut que si on standardise avec ri
gueur toutes les operations. L'agrandissement du negatif peut etre 
regle pour obtenir des grossissements finaux "entiers" par exemple 
3000. Les spores sont mesurees sur photo au moyen d'une reglette 
graduee dont les divisions correspondent a 0,1 ou 0,2 ~m. On peut 
aisement fabriquer une telle reglette par photographie. 

L'essai de mesure, des memes spores par des observateurs 
differents, a montre la reproductibilite du procede, quoique les 
dimensions pour une meme spore puissent etre legerement differentes 
d'un observateur å l'autre. 

4.0. Sauf dans les systemes cites sous 3.2 et 3.3, la mesure se fait 
en faisant coincider une extremite de l'objet avec une graduation de 
l'echelle; l'autre extremite de l'objet tombant le plus souvent entre 
deux graduations. Dans ce cas, on a tendance å ne considerer que la 
graduation la plus proche alors qu'il est tres possible d'evaluer en 
dixiemes ou en cinquiemes la portion de l'objet qui depasse la gra
duation inferieure; on obtient alors une mesure exprimee par deux 
chiffres significatifs au moins. L'evaluation å O, 1-0,2 ~m peut sem
bler inutile voire ridicule et pourtant, si on la neglige, on fait 
des erreurs souvent inadmissibles, comme nous le montrons dans le 
paragraphe suivant. 

4. l. Traditionnellement de moins en moins cependant chez les myco-
logues contemporains - on mesure un petit nombre de spores et on ar
rondit les mesures au 1/2 ~m. Cette fa9on de faire entra~ne des er
reurs d'autant plus grandes que les spores sont plus petites. Par 
exemple, une lecture de 2,2 arrondie a 2 sera de 9% trop petite. Une 
dimension donnee de 2 -dont on ignore si elle a ete obtenue par ar
rondissement de 1,8 ou de 2,2 - comporte une imprecision de 0,4 ~m 
soit de 20%. 

Ces erreurs affectent evidemment les deux dimensions d'une 
spore et se repercutent done sur le rapport que l'on peut etablir et 
qui donne une idee de la forme. Par exemple, une petite spore dont 
les dimensions seraient de 1,8 x 1,2, dimensions qui auraient ete 
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arrondies a 2 X 1, a en rea11te un rapport L/l de 1,5 alors que les 
dimensions arrondies donnent L/l • 2 soit 33% de trop. 
Si on considere l'exemple inverse, 
2,2 x 0,8 arrondi a 2 x l, le rap
port est fei de 2,75 au lieu de 2 
qui comporte done une erreur de 27% 
par defaut, On peut en deduire que 
des dimensions de 2 x 1 comportent 
-au maximum il est vrai - une im
precfsion d'environ 60%. Bien enten
du, ces erreurs et ces impre.cisions 
diminuent quand la taille augmente 
comme en temoigne le tableau sutvant: 

2,2 X 0,8 

Erreurs et fmprecisions maximales pour quelques spores ellipsoldes 
de 2 a 7 um de long et dont les dimensions ont ete arrondies au 
demi-micrometre. 

1 2 3 4 1. Valeurs arrondies au demi-micrometre 
2 X 1 o 33,3 60 2. Erreur maximale sur la longueur en % 
3 X 2 6,7 18,0 33,5 de L. 
3, 5 X 2 5, 7 16, 7 31,0 3. Erreur maxima1e sur le rapport L/1 en 
4 X 2 5, o 15,6 30 % de L/1. 
5 X 3,5 4,0 12, 3 22,5 4. Imprecision maximale sur le rapport 
6 X 3 3,3 11, l 21,0 L/1, en % de L/1. 
7 X 4 2,9 8,0 15, 5 
7 X 4,5 2,9 7,6 14,0 

On voit que, si l'erreur sur la longueur devient negligeable 
pour des spores dont L> 4 um, l' fmprecision sur L/1, inacceptable 
pour les petites spores, reste importante pour les spores plus 
grandes, 

4.2. Dans un travail de determination routiniere, il suffit generale
ment de mesurer un petit nombre de spores et de danner les limites 
observees. Tandis que dans un travail de description des especes, il 
est tres utile de fafre mieux et notamment de danner la moyenne 
arithmetique des mesures effectuees. Quel qwe soit le procede de 
mesure, il nous semble recommandable de mesurer au moins 20 spores. 
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On admet generalement que la mesure de 30 spores est neces
sa1re pour tester une moyenne dans une populat1on dont la lo1 de dis
tr1but1on est 1nconnue. 

Dans le systeme de mesure par le coord1nometre relie a l'or
dinateur de bureau, nous avons toujours mesure une c1nquanta1ne de 
spores, la mesure etant rap1de et aisee, tandis que pour les autres 
methodes nous mesurons generalement entre ZO et 30 spores. 

Pour chaque spore, on calculera le rapport L/1 qui donne une 
bonne idee de la forme. Pour chaque grandeur : L, l et L/1, on fera 
la moyenne arithmetique et on calculera l'ecart-type estime (Standard 
deviation) ainsi que le coefficient de variation estime 

Lx 2 (l'x)2 100. 'i 
______ Jl___ ~ s -------------

X 

4.3. On peut donner les parametres sporaux d'une recolte sous la 
forme suivante : 

L ± ~ x l ± ~ JJm (L/l ± ~; n) 
n etant le nombre de spores mesurees. 

Quand il s'agit de la description d'une espece, ou plusieurs 
carpophores de plusieurs recoltes ont ete examines, on peut intro
duire ces derniers renseignements entre parentheses, comme le fait 
BAS (1969). Ce procede ne nous paratt cependant valable que pour des 
especes bien connues. Des qu'il y a doute- et cela n'est pas rare 
il vaut mieux decrire une seule recolte "typique" quitte a completer 
la description, entre crochets, d'apres les autres recoltes ou trat
ter de ces dernieres en observation. 

L'indication des moyennes, acc~mpagnees de l'ecart-type, ne 
donne cependant pas, de fa~on immed1ate, une idee de l'amplitude des 
dimensions, car elle ne concerne que 67% environ des spores. 

Si nous revenons å la tradition "classtque", les limites de 
dimenstons donnees sont celles que l'observateur juge normales; s'il 
a observe des spores qut lui semblent s'ecarter de cette normalite, 
il met leurs d1mensions entre parentheses. Notre experience nous a 
montre 
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que la "normaltt~ classtque" correspondatt sensiblement aux 
dtmenstons ± 2 ~ {voir exemple : §8). 

Notons que si une distrtbutton est normale, l'espace ± 2~ 
englobe 95% de l'~chanttllon. 

Pour les spores, ce seratt une erreur de danner des ltmites 
basees uniquement sur l'ecart-type car la dtstributton d'une popula
latton de spores n'est pas necessatrement normale. Il faut done aussi 
tenir compte des valeurs limites observ~es (voir exemple : §8). 

5. L'aplatissement dorsi-ventral peut se definir comme le rapport de 
la largeur a l'epaisseur d'une spore, mais la distinction entre lar
geur et epaisseur etant probablemattque {voir å ce sujet JOSSERAND, 
1952 : 308), 11 est preferable de defintr l'aplattssement comme le 

r rapport de la largeur mesuree &ur la vue de face (l ) å la largeur 
mesuree sur la vue de profil {lP). Ce rapport est superteur å 1 
lorsqu'tl y a aplatissement dorsiventral, c'est-å-dtre quand la vue 
de face est plus large que la vue de profil et inferteur å 1 quand la 
vue de face est plus etroite que la vue de profil (compresston 
laterale). 

L'observation de l'aplatissement d'une spore n'est possible 
que lorsqu'tl est important et, dans ce cas, 11 est utile de le 
mesurer ou de l'evaluer, ces operations pouvant @tre fattes m@me si 
l'aplatissement semble nul ou negligeable. 

La mesure directe peut se fatre en mesurant les deux 
largeurs en question sur la m@me spore, operation å repeter un 
certain nombre de fots pour pouvotr calculer une moyenne. La 
technique, qui consiste a toucher tres legerement le bord du 
couvre-objet et de suivre le mouvement de la spore dans le champ 
microscopique demande une grande expertence et ne peut certainement 
pas etre consideree comme une techntque de routine. 

Plus commodement, l'aplatissement dorst-ventral peut @tre 
deduit des moyennes de deux series de mesures, l'une de face, l'autre 
de profil, appartenant au m@me echantillon. Il sufftt de fatre le 
rapport lr/lp' a c ond it i on de ponderer c es va l eurs par rapport å l a 
longueur moyenne determtnee sur .l'ensemble des spores mesurees. Il est 
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cependant plus simple de faire le rapport entre l'indice de forme de 
profil et celui de face soit : 

aplat1ssement dorsiventral • 

Notre experience actuelle- encore restreinte a ce point de 
vue - semble indiquer que cette valeur est souvent si proche de 
l'unite que son utilite est probablement tres limitee, 

6. la variabilite est mesuree par le coefficient de variation (~ • 
100 ~/i). l'experience nous a montre que, dans le cas general, ce 
coefficient avois1nne les 5% et qu'il est tres generalement inferieur 
a 10%. les sporees donnent tres generalement des coefficients de 
variation plus faibles que les spores prises sur lamelles. la 
longueur semble la dimension la plus variable. 

7.0. Quand ~ depasse 10%, 11 y a lieu de mesurer un plus grand nombre 
de spores et d'analyser leur courbe de distribution. 

Une courbe tres etalee, etiree asymetriquement vers les 
grandes valeurs, mais ne presentant qu'un sommet, traduit la presence 
de spores anormalement grandes. Ces cas, qui peuvent souvent etre 
qualifies de teratologiques, s'observent quand les conditions de 
croissance, de transport ou de sechage ont ete perturbees (notamment 
conservation au refrigerateur *). Nous avons observe ce phenomene 
pour des carpophores cro1ssant dans des endroits arides ou les 
variations de temperature et d'humidite peuvent etre tres grandes. 
Dans cet ordre d'idees, ClEMENGON (1979) a mis en evidence 
l'influence de certains facteurs sur les dimensions sporales, 
notamment l'åge du carpophore, l'action dessechante du vent, le fait 
de la cueillette et les dimensions du carpophore. 

Au contraire, une courbe a plusieurs sommets indique de 
l'heterosporie dont nous envisageons ci-apres trois modalites. 

* Il est bien connu qu'une temperature basse peut bloquer la decharge 
des spores : les carpophores ayant sejourne au refrigerateur ne 
forment plus que des sporees maigres ou nulles. 
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7. 1. Le cas de la var1ab111te dans le nombre de spores par baside est 
relativement rare. On peut le detecter directement par l'observation 
des basides mais on peut aussi le dedufre de l'aspect de la courbe de 
distribution d'une dimension des spores - la longueur par exemple, 
Quand cette courbe presente plusieurs sommets, on peut rechercher les 
rapports, qui existent entre eux, et les comparer aux valeurs 
theoriques, que l'on peut calculer en partant de l'hypothese, que le 
volume total des spores produit par une baside est le meme, quel que 
soit le nombre de spores par baside : 
la longueur d'une spore de baside 3-sporique • L x 1,10 

2-sporique • L x 1,26 
1-sporique • L x 1,59 

ou L est la longueur des spores d'une baside 4-sporique. Si la con
oordance est bonne, on peut deduire l'importance probable de chaque 
categorie de spores en appliquant un coefficient de variation de 5%. 

Notons cependant que l'heterosporie provenant du nombre de 
spores par baside, ne peut etre prouvee, indiscutablement, que par 
l'observation des basides elles-memes. Dans beaucoup de cas, les 
spores des basides "anormales" sont du reste trop peu nombreuses pour 
que la courbe de d1stribut1on indique leur presence, par des sommets 
bien nets, sauf bien entendu si on l'etablit sur un nombre suffisant 
de mesures, 

7.2. Il nous faut evoquer fei la notion de proterospores (NUSS, 
1975). Il s'agit de spores, produites en debut de sporulation, et 
differant des spores normales par des caracteres morphologiques et 
physiologiques : elles seraient generalement plus petites et germe
raient plus facilememt. Sans mettre en doute la realite du phenomene, 
11 nous semble que sa mise en evidence ne peut resulter que d'une 
etude approfondie au cours de laquelle la precision des mesures est 
particulierement importante. 

7.3. Dans de tres rares cas[ Hygrocybe firma (SERK. & BR.) SING. et 
especes voisinesJ on observe des basides de deux tailles tres dif
ferentes, les plus grandes produisant des spores beaucoup plus gran
des que les petites (CORNER, 1936; HEINEMANN, 1963). La difference de 
taille est tellement grande qu'elle saute aux yeux dans le cas de 
l'espece citee. On peut cependant imaginer que chez d'autres champi-
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F: spores de face. P: spores de profil. L: longueur. l:largeur. 
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ficient de variation estime. n: nombre de spores prises en con
sideration. a: limites observees. b: moyennes :!: 2 ecarts-types. 
c: donnees elaborees. 



378 

gnons, une heterospor1e de ce type ne pourra1t etre m1se en ev1dence 
que par des mesures prec1ses et nombreuses. 

Comme le suggere NUSS (loe. c1t.}, 11 s'agit peut-etre d'un 
cas 11mite du phenomene de proterosporie, traite au paragraphe prece
dent. 

8. 1. Une d1sposition prat1que des calculs est donnee par l'exemple 
c1-contre. Il s'agit d'une mesure sur photos agrandies a 3000 x. Tou
tes les spores en bonne position ont ete numerotees sur les photos : 
de 1 a 15, spores de face (F), de 16 a jo, spores de profil (P), Dans 
le 3e t1ers du tableau, 11 reste de la place pour 15 autres spores, 
face et profil melanges, mime en pos1t1on batarde si la longueur est 
mesurable (et dans le cas o~ epaisseur • largeur). Les 3 parametres 
sporaux sont determines separement pour les vues de face, pour les 
vues de profil, ainsi que pour l'ensemble, figurant dans le 3e tiers 
(encadre). Ces dernieres valeurs, arrondies a 2 decimales donnent les 

A 
moye9nes et permettent de calculer X ± 2 s. Les donnees elaborees (c) 
sont celles que l'on publie eventuellement, les valeurs entre paren
theses sont celles qui depassent ± 2 ~ et, dans ce cas, la valeur 
limite (hors parentheses} est celle donnee par b. Les resultats sepa
res des vues de face et de profil, permettent de calculer l'aplatis
sement dorsi-ventral qui avo1s1ne ic1 les 5%. 

8.2. Dans le cas de mesures au coordinometre les spores de face et 
de profil doivent aussi ltre mesurees dans des series separees. La 
presentation des donnees lors de la pub11cat1on est la mime que dans 
le §8.1. 

Conclus1ons 

9. Des mesures precises, entourees de toutes les precautions 
necessaires, permettent de donner les d1mens1ons sporales (parametres 
sporaux) de fa~on fiable et reproduct1ble. Les auteurs de la presente 
note, ut111sant deux methodes differentes (3.5 pour P.H., 3.3 pour 
J.R.}, obtiennent des resultats concordants a 5% pres env1ron comme 
en temo1gne le tableau ci-apres o~ seules les moyennes sont donnees. 
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Mesures P.H. Mesures J.R. 
Rammeloo 6077 (BR) - Paxfllus crassf- 7,02 X 4,72 6,82 X 4,22 

folfus fned. 
P1earce GO. FP 470(K) - Paxillus faset- 5,21 X 3,70 5.26 X 3,66 

cuhtus Pegler 5,40 X 3,87 
-Rammeloo 6634 (BR) - Paxfllus ptperatus 9,44 X 5,25 9,56 X 5, 15 

fned. 
Rammeloo Z 241 (BR) - Phylloporus tes- 10,84 X 5, 32 10,62 X 5,42 

taceus Hefnem. & Gooss. 

La determfnatfon precfse des parametres sporaux peut parat
tre fastidfeuse et fnutflement longue. En fatt, elle ne s'fmpose que 
lors d'etudes exhaustfves, comme, dans notre cas, pour la Flore il
lustree des champignons d'Afrique centrale. Dans la routfne de deter
mfnatfon, la mesure d'un petft nombre de spores, choisfes comme 
"normales", permet une valeur tres sufffsante a condftfon de fafre 
les mesures avec le maxfmum de precfsfon. En vofci un exemple 
[Rubfnoboletus luteopurpureus (BEELI) HEINEM. & RAMMELOO, GOOSSENS
FONTANA 738]. 

Mesure sur dessin de 3 spores (P.H. en 1950) l Lxl L/l 
- chambre clafre 7.33 X 4.33 l. 70 

Mesure de 18 spores - photos (P.H. en 1982) 7.61 X 4.41 1. 73 

Meme quand on ne mesure qu'un petit nombre de spores, 11 
faut calculer les moyennes quf sont plus signfficatfves que les 
lfmftes observees. 
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Tricholoma sectio Iorigida Sing. 

in E~rope and North-Africa. 

G.BOHUS,DEPARTMENT OF BOTANY,HUNGARIAN NATURAL HISTORY MUSEUM, 

BUDAPEST,PF.222,H-1476,HUNGARY. 

Al!STRACT 

The very rare T.cosaonianum, the rather infrequent T. 
gonioapermum and T.noduloaporum, deacribed in 1982 , are 

· diacuaaed. 

INTRODUCTION 

The caracterisation of the sectio Iorigida Singer,1945, 
is as follows: Pileua,stipe, or lamellae, or all of them with 
a purplish, or violet or lilac-vinaceous tint, spores pure 
white or pale creme color/not pink/ in print, with very thin walls 
walls, croaa-shaped or aubangular. 

Three speciea are known in the area ,in faraway landa 
also the T.pseudoaordidum sing. and the T.porpbyrophyllum !mai. 

LITERATURE 

Singer, R.{1975/ The Agaricalea in modern taxonomy. Vaduz, 
p. 255. 

TAXONOMICAL PART 

TrichOlQma cossonianum R. Maire 1926 
Lyophyllum cossonianum R. Maire/ KUhn & Romagn. 

Maire recorda it from two localitea only in Algeria. 
Subaequently only Vasailieva liated it, at least as far as I 
know, my remark aee later. 

Deacription according to Maire. 
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Pi leue 4. 5-8 ca iD di u., convex then expanded, of ten tmdu
late-dif'f'orae,thick f'ragile f'les~v.&ray ,cuticle more or 
lees eeparable 1emooth,mar~in at firet incurved. 
Lamellae very crowded,thill,to 7mm wide,emarJ?:inate-adllate, 
whi tieh wi th a lilac tint or eat.erily lilac, the~) frayieh, 
brown in@'. 
Stipe 3-5 cm high,lD-1~ mm wide,eubegal or eomewhat ~hick
e~ed at the apex,whitieh,then brownieh towarde the base, 
dowøwards fibrilloee-etriate-eubequamulose,pruinate 
upwards. 
Fleeh white.Taste mild.Smell etrong,like Cortinarius 
purpurasceBs. 
Spores white-creme coloured ia print. 
Spore eubaneular,5-5.5 x4-4.5 x 3.7-4 um /Fig.l/. 
Baeidia clavate,27-32 x 5,5-6 um. 
Cheilocyetidia lagenif'nrm,38-45 x 8-10 um /Fi&.l/. 
Habitat:Maire:"in dumetie et neliOribua,l!lauretaniae,sub 
Oleie,Phillyreis,Quercubus croceif'erte,etc.,autumno 
Remark tn Vaesilieva's diagnoeis~The gray cap and the 
violet lamellae ref'er to thie species.Hawever,the croceate 
spores and the blackeni•& of the f'ruit-bo~v duri•g 
desiccation is coatradicto~. 
KII.hner et Roma&Reei reurk that "La poeitio• s:rilt,matique 

... 
du cette eepece eet eucore un peu i~ertai•e ••• Des deux 
'chantillone par Ma1re 1 et que aous avons examinfes,l'tm a 
~on~r'e des basidee bourrees de eranulatioas purpre-noir 
apres traitement au carmin acetique bouillaot,l'autre 

/le tvpe!/ n•a paa danne ~ette reaction.Si la reaction 
negative notee sur celui-cine doit par etre attrib~e a 
un fttat de conservation dt'.fectueux des s~cimene examinees, 
"'.cosaoni.l'mum devra,comme gonioepermum.~tre expulse des 
Lyophyllum." 

Literature . 
Ial.hner,R.~ Roma,gnee1,H.I19'i3I.Flore analytique \ii;)S 

champignons su~rieures.Paria,p,l63,166. 

It is interesting to note that on Maire's table the 
nileus is ochre.~ravish ochre. 

r 
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Fi g . l -Spores:T . cossonianum l,goniospermum 2 . 
Df!dulosporum 3 , Chei loc.vs tid i a: coss_oDianum 4 . 
~on i ospermum 5,nodulosporum 6. luOO x 
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Maire,R./1926/.Etudes ~vcolo~iques.Bull.Soc.M3c.FraRCe 40, 
o.300,30l,tab.22. 
Vassilieva,L.N./19?3/.Die Blatterpil~e und Rfihrlin~e 

/Agaricales/von Primorskv regian.Leniograd,p.ll8. 

~rieholoms ~niospermum Bresadola 1892 
=~.tetragoaasporum R.Maire - Bull.Soc.Hist.~at.Afr.Nord 

XXXVI,24,1945 
Rather rare or i.a:frequent,recorded from few North 

African or European couutries;amoni these from some locali
ties in Italy and from ten ones ia Run~ary. 

Deecription according to a rich iathering/Budapeet -
Kamaraerd6,2.6.1984,lei.7..Ne~z/: 

Pileus 6-11 em in diam.,eemiglobate then expanded,compact, 
fles~y,whitish,cream--coloured,more or less ochre or yellowish 
ochre,here or there yellnw or lemon yellow,browning when 
touched.naked,on the mariin sometimes ehort and dietaot 
ribbed,margin at firet incurved-inflexed. 
Lamellae 3-5 mm wide,verv crowded,einuate and with a 
dentiele decurrent,white or ~rayish white with a lilae tint, 
brownine when touehed. 
Stipe 4-9 em high,B-20 mm wide,equal,sometimes bulbous, 
white,browning when touched.at the apex aometimes mealv, 
dowmra.rds with a fibrillose structure-, but. not always -, 
hard. 
Flesh whitish.Taste not dietinetive.Smell ~reeably or 
qnagreeably meal-like. 
Spores white in priot. 
Spores croes-shaped or eubangular,in profile triangular, 
6.2-7.8 x 4.8-6 um /Fig.l/. 
Basidia clavate,2?-3? x 6-8 um. 
Cheilocystidia ~lsiform.lageniform,30-50 x ~-8 um,rather 
ø•.unerous /Fi~~; .l/. 
Habitat:in deciduous woods,May,June,rarely Jul~; 
.a.::·e-sadola: "in dumetis, ve re et autumno" ;Josserand: "dans 
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carri~;?:Ue,eous Quercus ilex,Juniperus communis,J.oxvcedrus, 
octobre". 

Variability,on the basis o~ d•scriptions by Bresadola, 
Joaaerand.and Bon,and on collections made in Hungary: 
Pileue:.Toaserand:" d'abord jaune ocrace assez vi~","marge 
d • abord tr'es incum e". 
Lamellae:Breaadola:"~riseo-~ligineae,lilacino-roseae,demum 

luteacentee";cream-coloured,pale ochre,bluish lilac,light 
lilac. 
Stipe:Bresadola: "sursum lilacino-Tiolaceus?; Bon: "plutot 
court,3.5 cm x 15-20 mm,subconcolore,a eommet + ou - violet, 
~ sommet + o u - ~loccone11x-scabre ,lisse or pruineux". 
't'aste:Breaadola;"dulcidulus".Smell:not distinctive,like 
o~ Aiaricus bisporus. 
Sporea:Bresadola,Fungi Tridentini:"B-10 x 5-7 ul_7-d x 
'i-6 um;Bon:Y6/7-8/9/ x/4/5-').<; UlljJoaaerand:"B-8.5 x 6-6.5 um". 
Hungar1an gatheringa:?.5-9.3 x 4-6.2 um. 
Basidia :Bresadola:"35-40 x 8-9 um;Joeserand:"32-38 x 
7-7.5 um". 
Cheilocystidia:Bon:"lasentiormes ou tortueuses,parlois 
cla:vees ogivales" ;Josserand: "nulles". 

Remark :T.tetr~onospqrum R.Maire according to 
'· A 

Josserand:"Peut-etre meme /T."oniospermum/ n'en est-il 
qu'une simple ~orme" .Maire's remark:"Ce remarquable Tricho-

iome est affine au T.goniospermnm Bres.,esp'ece rariseime 
qui n•est conoue que d'une seule localite de la re&ion 
inaubrieooe et poss~de des spores du meme type.Il en 
dif~~re tonte~ois par les spores plus petites,par le pied 
squamuleux et par l' absence d 'odeur de ~arine" .These 
~eatures,together with the ~act that the lamellae of 
tetragonosporum lack anv violet-lilac colour,all appear 
among the characteristics 11sted in the frame of variabilitv. 
Accordin~ly.~.tetragonoeporum can be regarded as a synonym. 

Li+erature 

Bon.M./1974/.Tricholomes de France et d•Europe occidentale. 

Docum.Myc.4 p.71,72. 
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Sresadola.J./1892/.Fungi Tridentini,vol.2,Trideoti,p,6,tab. 
109. 
Bresadola,.J ./1928/ .Iconographia ~ologica, vol3. Mediola.:n,i 
p.et tab.l06. 
Cetto,B./1976/.I fun~hi dal vero.Trento,voll,p.29l,tab.l30. 
Josserand.M./1949/.ttude sur Tricholoma ~oniospermum Brea. 
Travaux Bot.d~dies a Ren~ Maire,p.l85-192. 
KUhner.R.&. Romagnesi,H./1953/.Flore analytique des champ
ienons sup~rieures,Paris,p.l~S. 

Malre .R./1945/.ttudes •vcologiques,~aac.?.Bull.Soc.Hist. 
nat.Afr.Nord 36, p .24,e .n.·T. tetraeonosporum. 
Moaer.M./1983/.Die R8hrlinge und Bl!tterpilze,Jena,p.l22. 
Pilat,A./lQ~l/.Agarlcales,Praha.o.l~7. 

Tricholoma nodulosporum Babos & Bohus 1982 

Colleeted on one occasion in Hungary. 
Description: 

Pileus 4-6.5 cm in diam.,convex then expanded,compacv,~les~v. 
dirty whitish or dirty 'Yiole'llbrowning,somewhat eilvery 
shining,somewhat visciå,pubeecent-ehor~ibrillose,mar@in 
at ~irst incurved. 
Lamellae more er lees crowdeå, sinuate and wi th a denticle 
decurrent.violet or lilac violet,dirty browning when 
~ouched. 

Stipe 2.5-4cm hi~h,lQ-20 mm wide,ventricose or somewhat 
bulbous,metallic violet or lilac violet,browning especially 
when touched. 
Flesh whitish or violet,eomewhat brownin~.Taste not 
dietinetive.Smell none. 
Spores white in print. 
Sporee nodulose,as in Inocybe praetervisa Qu~l. 9on the 

outline with 5-8 coarse obtuse warts,?.a-9.5 x 
6-8.5 um /Fi~.l/. 
Raeidia clavate.3D-40 x 6-8.5 um. 
Cheilbcystidia fusi~orm,30-40 x ~-6 um/FiR.l/. 
Habitat:in ~rondose wood on le~ litter. 

LiterAture 

Rohus,G.!l982/.Some results o~ systematical and ecological 
research on Agaricales IX.Studia bot.Hung.lfi,p.4l.~ig.l-2. 
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SJELDNE OG INTERESSANTE DISCOMYCETER 

(PEZIZALES) FRA SYD-NORGE. * 

RARE AND INTERESTING DISCOMYCETES (PEZIZALES) FROM SOUTHERN NORWAY. 

ROY KRISTIANSEN, POSTBOKS 19, N-1652 10RP. 

INNLEDNING. 

Innsamling og registrering av "nye" operkulate discomyceter i Østfold 

har stagnert noe, ·ikke overraskende , siden majoriteten av arter sann

synligvis er funnet. 

I 1984 ble det registrert ca 20 nye arter for Østfold, og det totale an

tall operkulater er nå ca 225, deri inkludert en del ikke-artsbestemte 

Peziza og Scutellinia. 

Vi har såvidt begynt å bevege oss til områder i indre Østfold, ·særlig 

langs vassdrag , og dette har gitt lovende indikasjoner. Både slekten 

Boudiera og Scabropezia er registrert, sistnevnte ny for Norge. 

I det fØlgende beskrives noen spesielle arter fra Østfold,- supplert 

med funn fra enkelte andre fylker. 

Dette er en fortsettelse av serien om Ascomyceter i Østfold (Kristiansen 

1982, 1983 a). 

Aller først vil vi få nevne at den lenge ettersøkte skarlagen vårbeger 

nå er funnet for første gang i Østfold,nærmere bestemt Alby på Jeløya ved 

Moss, 8. mai 1985, av Ingar Johnsen og undertegnede.Funnet ble gjort i 

utkanten av et selje-ask-slåpetorn område, like ved en åker, og besto 

av tre fruktlegemer. Med Baral's (1984) nylige inndeling av Sarcoscypha

komplekset i fem arter , har vi bestemt Jeløya-funnet til Sarcoscypha 

austriaca, og forel.pig ser det ut til at det er denne arten som er ut

bredt i Norge, men som tidligere er kalt S.coccinea.Sistnevnte er fore

løpig ikke kjent med sikkerhet i Norge {iflg.Baral's nomenklatur). 

~c Bidrag til Østfold's Ascomycetflora.III. 

-
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To inoperkulater fortjener også og nevnes:Rutstroemia rhenana (Kirseh.)Dennis 

funnet i sn<t;smeltesone på dl/;de pinner av steinnype (Rosa eanina), 

Skipstad,Asmall/;y,Hvaler kommune,Østfold, 13.april. 1985. 

Dette skulle kunne være det tredje funn gjennom alle tider (Dennis 1978) 

Ingar Johnsen gjorde 16.mai (85) et nytt funn av ~ef! frsmå bllgrl/;nne 
l! ... • . -

Kni8t4a jungermanniae pa levermose, ved Skihytta,Fredrikstadmarka. 

Tidligere beskrevet fra Østfold av Haraldsen og Gravningen (1984) fra 

Vel.lll)-traktene. Senere funnet i Ellingårdskogen,Onsl/;y kommune. 

HORCHELLACEAE. 

I 1982 (Kristiansen) nevnes og beskrives overfladisk en del arter og 

variaf)ter av slekten Morehella, alle funnet i Østfold. 

Disse_,r nå illustrert i farger og utfl/;rlig beskrevet i den lenge etter

lengtede Morehella-monografi av Emile Jaequetant (1984).Interessert 

kan konsultere dette verk, hvor f<t;lgende norske arter og varianter er 

beskrevet: 

Morehella distans (Fr.)Boudier 

Morehella elata (Fr.)Boudier 

Morehella eximia f.shizoeostata Jet. 

Morehella rielana Boudier 

Horehella pseudoumbrina Jet. 

• Morehella eonieopapyraeea Jet. 

Morehella eostata (Vent)Boud. 

Morehella purpuraseens Jet. 

Morchella eoniea (Pers.)Boud. 

Horehella pseudoviridis Jet. 

• ~orehella norvegien$is Jet. 

• Horehella eximioides Jet. 

De tre siste er ~ kjent fra Fredrikstad-distriktet. 

PEZIZACEAE. 

Seabropezia Dissing & Pfister. 

Slekten Scabropezia er nylig opprettet av Dissing & Pfister (1981) , og 

omfatter to arter, ~· seabrosa (Cooke)Diss.&Pfist., og j_. flavovirens (Fuek. J 

Diss.& Pfist •• 

Den er utskilt fra andre rundsporede Pezizaceae med sin helt spesielle 

anatomi, bl.a •. · med den utpregede vorte te utsiden. 

S.seabrosa er bare kjent fra Nord-Amerika, mensJL.flavovirens, forute~ 

Nord-Amerika, er kjent fra Sveits,Danmark og Sverige. 

Hirseh (1985) har dessuten et sparsomt funn fra Øst-Tyskland, hvor han 

også i sitt arbeide har undersl/;kt og anvendt norsk materiale (RK 84.131), 

i sin omfattende artik~!! om Scabropezia og Plicaria (Agariea Nr.12/85). 
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Under Fredrikstad Soppforening's ftrste sopptur på htsten 1984 fant både 

Ingar Johnseq og undertegnede, uavhengig a~ hverandre, en ityenfallende 

begersopp på nord· og sydsiden av S9lvstufossen ! .Tune kommune. 

Like i forveien ble den og funnet i Hafslundsparken ved Sarpsborg. 

En påftlgende mikroskopisk understkelse viste at dette var Scabropezia 

flavovirens, · ftrste funn i Norge, 

Scabropezia flavovirens (Fuck.)Diss.& Pfist •. F~g.l 

Beskrivelse: 

Apothecier opp til 20 mm diam., ca 8 mm htye,~tilklts.Ftrst med langs· 

gående smal åpning, som s~ere blir ovaloid til nesten rund.Kanten all· 

tid innrullet. Hymenium brunlig oliven til nesten svart på ttrket mate

riale.Utsiden er m9rkbrunlig eller rtdlig brun , dekket av utpregede 

pyramidale vort~r (pustuler) ,fig,_~. 

Vortene på uts~den er ca_~OO um breie og htye, og består av tykkveggede 

bruqlige globulære eller angulære celler, opp til ca 50 um diam •• 

Asci: sylindriske, gradvis avsmalende til en bred basis.Sterkt amyloide 

i topp~n, svakere nedover, ingen reaksjon ved basis, utpreget fortykket 

i toppen (innsiden),ca 300 · 380 x 20 · 23 um, 8-sporet, men 4-sporede 

asci er observert, 

Parafyser: tykke, 5 - 6 um breie,svakt fortykket til 8 - 9 um i toppen, 

med sammenflytende små brunlige dråper.Rette,sjeldnere litt buet,septerte. 

Parafysene ofte sammenklebet i tvep~q p.g.a. en brunlig substans, som 

dekker spissene på asciene og parafysene. 

Sporer: runde (globulære),l3,6- 14,7 um (ekskl. ornament.), med ca_!•? 

um htye cyanofile vorter, regelmessig fordelt, blek-brunlige, en-radet 

på modent materiale. deBary bobler ikke sett, men med en eller flere 

oljedråper. (fig.3). 

Understkt materiale. 

Østfold,Tune kommune,sydsiden av Stlvstufossen,på bar sandjord, smal sti 

i granskog (Picea abies), ca 50 m o.h., 35- 40 apothecier sammen med 

Pindara terrestris Velen., 27.august 1984 (RK 84.131).Herb.JENA,J.Hor. 

Østfold,Tune kommune,nordsiden av Stlvstufossen,pl sandjord, stikant 

med selje,rogn og gran, sammen med Peziza sp., 26.august 1984. 

Østfold,Skjeberg kommune,Hafslundsparken, på svart mulljord med gras og 

moser under eiketrær (Quercus robur).Sparsomt, og bare delvis modent. 

17.august 1984 (RK 84.110). 

For utbredelse i Østfold, se kart side 404. 
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2 cm 

Fig.l Scabropezia flavovirens,fruktlegemer . 

Fig.2 Pyramidal vorte på utsiden av fruktlegeme. 
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Fig~3 Asci med sporer,parafyser, og ascustopper med 

fortykkelse på innsiden. 
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Østfold,Rakkestad kommune,Nord for Osa kirke,Røsægevja, på slam og leir

jord i flomsonen på Glomma's østbredde, ca 50 m o.h .. 

Posisjon: 59°28
1
15

11 
N 11°14

1
08

11
E'_,'_28.juli og 16.august 1983 (RK 83.200). 

Totalt ca 35 fruktlegemer, men flere umodne. (O). 

Fruktlegemene befant seg i en sone , ca 20 m fra daværende vannstancj_( __ <;~g 

ca l- 1,5 m over ~!venivå), sammen med Lamprospora macracantha,Peziza sp., 

Scutellinia sp.,Inocybe lacera og Laccaria tortilis. 

I d~~-~ktuelle profilen - fra elvebredden til ca 2 m innenfor voksestedet

er følgende vekster identifisert: 

Juncus bufonius - Juncus effusus· - Scirpus mammilatus - C'!,l!ex leporina -

Carex acuta - C!!!~x·_vesicaria - Salix pentandra - Equisetum silvaticum -

Ranunculus repens - Taraxacum vulgare - Trifolium repens - Myosotis 

palustris - Galium trifidum - Rumex aquaticus - Scutellaria galericulata -

Deschampsia caespitosa , samt enkelte mose- og grasvekster. 

l-Dette funn ble gjort like ved den forannevnte lokalitet. 

Disse fruktlegemene var opp til 5 mm i diam., mer uregelmessig i form 

(se fig 4 b ),men ellers helt identiske med foregående i mikroskopiske 

karakterer. 

Østfold,Rakkestad kommune,Nord for Osa kirke,Røsægevja, på nesten bar ~e 

i flomsonen på Glomma's østbredde, posisjo~ som ovenfor. 

16.august 1983 (RK 83.222) (O). 

Rikelig med fruktlegemer i en bakevje , ca 20 - 25. m øst for funn !.(ovenfor), 

sammen med Lamprospora ovalispora. 

Det aktuelle voksestedet var sparsomt bevokst, mett' følgende vekster er 

identifisert: Alopicunis geniculatus - Juncus bufonius - Carex acuta -

og Equisetum arvense. Meget sparsomt med moser. 

~.Apothecier opp til 4 mm diam., 2_mm høye, først subglobulære, senere 

puteformet, med noe ujevn overflate, og uregelmessig habitus/ikke runde 

(se fig.4 c ).Som s~~~ypt purpurbrun~, mørk fiolettbrune, ved modning 

brune til dypbrune.Asci oppstikkende på modent materiale. Ofte 5 - 6 

apothecier tett sammen eller klyngevoksende i grupper, men også enkeltvis. 

Mer klyngevoksende i selskap med moser. 

Mikrokarakterer sammenfallende med de andre funn (fig.4 e sporer i CB). 
Østfold,Hvaler kommune,Søndre Sa~døy,nær Kasa, i .gammelt fuktig hjulspor 

på sanaj9rd med moser, < 5 m over havnivå. 

Posisjon: 59°00
1
16'' N 11°04 1 54'' E 29.juli 1984 (RK 84.70) . 



393 

BOUDIERA COOKE. 

Interessen for slekten Boudiera se~ ut til 1 ha tatt seg opp betydelig etter 

Dissing & Schumacher's arbeide 1979. Det har vist seg etter hvert ~ de sist 

beskrevende artene ikke nødvendigvis behøver å være begrenset til elvebredder, 

men i alle fall pl steder som oversvømmes av vann, grøfter, hjulspor,søle

pytter o.likn .• 

De siste funn av Boudiera i Skandinavia er sammenfattet allerede (Kristiansen 

1983b) 1 men i 1983 og 1984 har vi ytterligere funn, som vil kaste nytt lys 

over slektens utbredelse i Norge. 

Hirsch (1983) har kommet til at Boudiera omfatter 10 arter globalt, med reser

vasjon for ytterligere ~ arter, - en oppfatning som nok vil være gjenstand for 

diskusjon. Håffner (1985) har meget detaljert beskrevet to Boudiera-arter fra 

Vest-Tyskland, B.areolata og B.acanthospora, sistnevnte første funn utenfor 

Skandinavia. 

Siden oversikten 1983b(Kristiansen) har Aas (1983) funnet B.echinulata (Seav.) 

~eay, p~_Vestlandet, første funn utenom typelokaliteten i USA. 

I 1983 var Ingar Johnsen og undertegnede pl søking etter Boudiera langs Glom

ma'i Østfold, og senere i Setesdal. Begge steder ga resultater, hvor resp. 

B.acanthospora og B.dennisii ble funnet. I 19~~ .b~~ B.acanthospora funnet på 

en av Hvaler-øyene i ytre Oslofjord,'og B.purpurea (tredje funn) ble funnet 

i Fredrikstad-marka. 

I det fø~gende gis en beskrivelse ay disse funn med hovedvekt på deres 

økologi. 

Boudiera acanthospora Diss.& Schum. 

l·Apothecier 2- 3 mm' diam.,halvkule-eller puteformet, uten kant, ofte 

klyngevoksende.Hymenium lillabrun til matt lilla, undersiden grålilla til 

rosalilla. (fig.4 a). 

Ytre eksipulum består av subglobulære celler, ca 30 - 40 x 20 - 30 um, og 

farges·-~t~~~!_!_~Qt~Q~~~!ue (heretter forkortet CB). 

Asci: sylindriske, store, med bred basis,overveiende rundt 450 - 470 x 

35 - 45 um, 8-sporet, tydelig amyloide i hele sin lengde, oppstikkende yed 

modning. 

Parafyser: rette,septerte, gradvis fortykket ~ toppen til 12 - 15 um. 

Det brunlige pigmentet i de øvre cellene farges i CB. 

Sporer:runde,lys brunlige som modne,20- 22 um i diam., uten ornamente

ring, som best!r av 3 - .5 um høye,cyanofile,spisse eller butte,rette eller 

svakt buede pigger,1,5 - 3,0 um breie ved basis.En-radet på modent mate

riale.(fig.4 d). 
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Fig.4 Bo~d:l.era aca._nt.hospora 
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B.acanthospora vokste rikelig (> 150 apothecier) i en utstrekning på 20-

25 m, og bare i det minst bevokste hjulsporet. Parallelt med hjulsporet, 

på:~yt!!~Øen, befinner det 5!!g en stor åker med Filipendula ulmaris. 

Langs veikanten vokser Quercus robur,Juni~rus communis,Sambucus racemosa, 

Malus silvestris,Rosa canina, og Pinus svlvestris.I selve hj~lsporet_vo~: 

ser .spesielt mye Juncus gerardii, samt enkelte moser. 

Andre discomyceter: Lamprospora cf.macracantha,Melastiza flavorubens, 

Trichophaea woolhopeia,Ascobolus denudatus og Scutellinia sp •• 

Agaricales: Clitopilus cretatus, Entoloma sp. og Pluteus sp. 

4.Boudiera acanthospora forma albida f.nov.Kristiansen 

• Boudiera walkerae Seaver ? 

A TYPO VIFFERT COLORE ALBIVA 

Ved Glomma's •stbredde på samme sted som funn_l. ovenfor, ble det funnet 

12 fruktlegemer av en helt hvit - hyalin art, som allerede i felt ble an

tatt å være den hvite Boudiera walkerae Seav., bare kjent fra USA (Seaver 

1939) og Argentina (Gamundi 1975).Begge d~!!!!~ kollektene er funnet på 

slamaktig jord i laboratorier, - altså ikke ute i naturen l 

Det foreliggende funn fra Østfold er .således det f•rste naturlige. 

Fruktlegemene vokste enkeltvis innen et område på ca 30 x 30 cm, på leir

jord,godt skjult i de omgivende gras- og sivvekster, nevnt tidligere. 

< l m bortenfor vokste "vanlige" fargede (og st•rre) eksemplarer av B. 

acanthospora.Men , ingen fargede blant de hvite. 

Beskrivelse: 

Apothecier, l- 1,5 mm diam., 0,5- 1,0 mm h•ye,stutt sylindriske med av

rundet kant,hyaline,ved utt•rring mer hvite, gulige eller gulig hvite på 

t•rket materiale. 

Ytre eksipulum består av globulære til subglobulære celler, ca 30 - 35 um 

i diam., som farges kraftig i CB. Ved basis finnes sparsomt med hyaline 

[g~~~~~ngs~yfe~, ca 200 x 10 um. Fig.5 c. 

Asci: sylindriske,8-sporet,sterkest amyloide i toppen, men amyloide i h~le 

lengden,- <380 x 35 um. Mindre utpreget oppstikkende enn andre Boudiera

arter. 

Parafyser:rette,hyaline,septerte, •vre septa ca 100 um, sjeldnere 120 -

150 um, bare svakt fortykket i toppen, 8 - 12 um breie; farges bare 

svakt i CB. 
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fi'i.g.S Bo-ud:i.era. a.c.a.:nthospora. f.a:Lbida 

l. mro 

c.Snitt av kanten. 

SI<;}emat.i!lk. 

30 u:m 
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vi ser operculum. 

'j , 

d.Sporer i CB. 
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Sporer:runde,hyaline, 20- 25 um i diam., uten ornamentering, som be

står av 3,0 - 4,5 um høye, cyanofile,spisse eller butte, rette eller 

noe bøyde pigger, opp til 3 um breie ved basis.Sporene farges gulbrune 

i Helzer.Enkelte med deBary boble. 

Østfold,Rakkestad kommune, Nord for Osa kirk~, på leirjord i flomsonen 

på Glomma 1 s østbredde, blant Calliergon cordifolium (pjusktjønnmose). 

Ca ~Om o.h.,l6.a~gust 1983 (RK 83.222). Herb. LPS,O,J.Hor •. 

Det foreliggende funn avviker fra B.acanthospora (hovedform) ved sine 

små apothecier - høyst 1,5 mm - forme~ er heller stutt sylindrisk enn 

puteformet.Hikroskopisk er det imidlertid ingen store forskjeller, bort

sett fra asci-dlmensjoner, men det alene er n~ppe_kriterium godt nok 

for å skille den ut som egen art. 

Dissing og Schumacher (1979) antyder at B.walkerae (uten å ha sett mate

riale)synes meget lik B.tracheia. Gamundi (197~) er den eneste nålevende 

som har sett en hvit Boudiera, og det er fremsendt norsk materiale til 

henne.Som det fremgår av hennes svar har det argentinske materiale tyn

nere og lengere pigger, og store variasjoner i sporedimensjoner,_Ellers 

er asci,parafyser, og andre karakterer like. Antydningsvis, -vårt 

materiale kan være B.walkerae, tross forskjellen i piggene. 

Her følger hennes kommentar: 

8 Regdkd~ng youk Boudieka l mu~t ~ay that 1 e~dm~ned the matek~al,B.wat~e~ae 
6kom Akgent~na.Youk matekÆdi ~~ veky ~~mÆidk to thi~ one,e~cept ~n the ~co
hpokeh; {n the akgent~ne cottect~onh the hpÆneh dke th~nne~ and tongek 
13,8 5,8 ~ ~ ~- 1,5 ~l be~ng the dÆametek lwÆthout o~ndmenthl 13,4 ~ 
~ 28,2 ~· In youk matekial hpo~eh a~e 20 - 25 ~ la b~t mo~e kegula~ Æn 
d~amete~J. but hpineh ake hhokte~ and thÆche~ 14,5 ~ 3,0 ~ml. Ahc~ and 
pakd6yhe~. ~ wett ~ othek 6eatu~eh ake the hdme .You moht ~now 6~om my 
papH on BoudÆe~a and SphaekMOma that 1 cou.td not get B.wal~ekae Seav., 
type, but dehckipt~on Æh hO coÆnc~dent wÆth ou~ mate~ial thdt 1 dÆd'nt doubt 
to put the ndme.They both apped~h Æn the tabo~ato~y on muddy hoit. 
One cdn not dkgue dbout dÆhtkibutional pdttekn in moht c~eh in dihcomycete~. 
hO it coutd be pkobabte that you~h ih diho B.waike~ae, dehpite the 6o~m o6 
the hpineh. 

11 
Seave~·h me~u~e~ 6o~~po~eh dke coincÆdent with you~~ 125- 30 ~m 1. 

Følgende tabellariske oversikt over hvite Boudiera-funn kan være nyttig: 
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J;'a1;>~11 1. 

B.'IIB.lkerae B.walkerae B.acanthosl!ora 

U S A Argentina f.albida,Norge 

Apothecier l mm 640 - 960 um l - 1,5 mm 

As ei 225 X 40 um 265-315x32,4-40 um < 380 x 35 um 

Parafyser 15 um 4,5 - 8,5 um 8 - 12 um 

Sporer m/ornam. 25 - JO um 22 - 27 um 25 - 30 IDD 

Sporer u{ornam. 18 - 20 um 13,4 - 28,2 um • 19 - 25 um 

Pigger 3,5 - 5,0 X ?· 3,8-5,8xl-·1,5 um 3,0-4,5x3,0 um 

Gamundi (1975) tillegger ikke forskjellene i spore- og ascidimensjoner 

noe stor betydning, og anser B.walkerae "un taxon distinto". 

!ykk!!t!n p& parafysene i argentinsk materiale er imidlertid vesentlig 

smalere enn det norske og amerikanske. Som nevnt innledningsvis, b&de 

fteu.amerikanske og argentinske ble funnet p& jordprøver i laboratorier. 

Seaver (193~): " ••• who (Dr.Leva B.Walker) found these beautiful plants 

growing on a pan of soil on which she was testi~g the growth of some other 

organism." 

Gamundi (1975): " sobre suelo argilloso, inundado, aparecido en cåmera 

humeda en el laboratorio." 

Vårt funn er gjort i naturen.Kan dette være forklaringen på forskjellen 

i mikrokarakterene 7 Man vet at utviklingen av fruktlegemer i kultur{ 

laboratorier kan avvike vesentlig fra en naturlig vekst, ute i det fri. 

Gamundi sier videre (pers.medd.): " ••• probably that yours is also B. 

walkerae, despite the form of the spines." 

Nettopp forskjellen i piggene er av betydning, og en av de viktigste 

skillekarakterene i Dissing & Schumacher (1979). Dessverre foreligger 

ennå ikke SEM-bilder av den hvite norske Boudiera, for d~rekte sammen

likning med hovedformen. Siden det er en faktisk forskjell i piggene på 

norsk og argentinsk materiale velger jeg å karakterisere det norske kun 

som en albinoform av B.acanthospora, -inntil nye data eventuelt foreligger. 

l::tte'r de nye funn av B.acanthospora kan vi konstatere at den når hel·t; ut 

til skjærgården i ytre Oslofjord, og således på ingen måte noen alpin 

•rt. Den er ikke nødvendigvis begrenset til elvebredder, men absolutt til 

steder som oversv•mmes, og gradvis t•rker inn/fordamper, og som holder på 

fuktigheten en tid. 
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Tidspunktet for fruktifisering er slutten av juli t~l siste del av august; 

de fleste funn er gjort omkring midten av august. 

Boudiera dennisii Diss.& Siv. 

Tidligere var B.dennisii kjent syd til Koppang i Hedmark (Kristiansen 1983). 

De •vrige funn, nord for Koppang , er indikert av Dissing & Schumacher (1979), 

og i tillegg har T.Schumacher (pers.medd. 1984) gjort ytterligere funn i 

Grimsdalen og nærliggende steder. 

I 1983 foretok Ingar Johnsen og undertegnede en befaring av diverse ølve

banker i Telemark,Aust-Agder og Vest-Agder, men bare et sted ble~. 

dennisii funnet, nemlig Setesdal. 

En omfattende beskrivelse er allerede gitt av Dissing (1976), og funnet ved 

Koppang er omtalt av Kristiansen (1983). 

Her f•lger noen observasjoner fra funnet i Setesdal. 

Apothecier opp til 7 mm i diam., flate,puteformet, oftest enkeltvis eller 

tre-fire sammenvokste,, dyp fiolettbrun, asci oppstikkende ved modning. 

Sporer: 19 - 21 um i diam. (uten ornamentering),med ca 1,5 - 2,5 um lange, 

cyanofile, nesten butte pigger. 

Parafyser.opp til 12 um breie i toppen. 

Asci ca 400 - 500 ~-~0 -35 um, amyloide i hele lengden. 

Vest-Agder,Setesdal, ca 5 km syd for Valle kirke, ved Sandnes, på •stsiden 

av Flåren , ca 275 m o.h. 

Posisjon: 59°.09' 45'' N 7031 144'' E. 14.august 1983. 

Anslagsvis 40 fruktlegemer på grov sand i flo~sonen på elvebredden. 

På det_,ktuelle voksestedet er f•lgende vekster identifisert: 

Potentilla erecta - Deschampsia caespitosa - Molinia caerulea - Juncus 

alpinus - Polyt~ichum juniper~~um - Salix nigricans og Alnus incana. 

På innsiden <•stsiden) av flomsonen (ca 50 m) står granskogen tett langs 

riksveien. 

B.dennisii 1s sydlige utbredelse er dermed flyttet betydelig, fra ca 61°33' N 

til ca 59°10 1 N, og fra ca 350 til ca 275m o.h •• 

Arten er tidligere henf•rt til det arktisk-alpine floraelement, men kan 

vel nå sies å være subalpin. Det er lite sannsynlig at den finnes i lavlan(

et/kyststr•kene. Her kan det se ut som B.dennisii "avl•ses" av B.acantho

spora. 
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Boudiera purpurea Eckbl. Fig.6 a. 

B.purpurea er originalbeskrevet av Eckblad (1968), og funnet ved elvebredden 

pl Nesbyen 1960. 

En gammel kollekt fra Polen (funnet 1907), beskrevet under navnet Sphaero· 

soma echinulata Seaver, er re-eksaminert av Dissing & Schumacher (1979), og 

funnet ! være identisk med B.purpurea. 

Dette er de eneste funn av arten. 

I 1984 fant Ingar Johnsen B.purpurea i Fredrikstad-marka. 

Beskrivelse: 

Apothecier -2 mm diam.,halvkuieformet,putefo~~t,enkeltvis eller fl sam

menvokste, uten kant. Hymenium purpurbrun, undersiden blek gråfiolett. 

Eksipulum meget dårlig utviklet, og farges svakt i CB, - i overensstemmelse 

med Dissing & Schumacher's observasjoner. (fig. 6 c ). 

Asci: k@lleformet,variable i dimensjoner, ca 350 - 400 x 35 - 50 um, 8-sporet, 

amyloide i he-le lengden, oppstikkende ved modning. 

Parafyser: sep~!~~e, oftest buede.!_toppen, sjeldnere rette, tynne og hyaline 

nedenfor, 6 - 8 um ,gradvis fortykkede mot toppen til 12 - 14 um. 

Det fiolettgrllige pigmentet i toppen farges meget kraftig i CB.{f!g.6 b ). 

Sporer: runde, svakt brunlige som modne, 18,8 - 21,0 um i diam.&_uten 

ornamentering~& sqm består av 2,Q - 2,5 um h•ye, cyanofile,rette eller noe 

b•yde, spisse eller".\JJ.!:!; butte pigger. deBary bobler ikke uvanlig (se fig. 

6- d). Enkelte sporer har en noe unormal/ abnorm utvikling, med mangel{ull 

eller ~eh~erledes ornamentering (se fig.6 e ), som kan. minne om Boudiera 

caucasica Hor. (Horavec 1981). 

Østfold,Fredrikstad kommune, nær Evenr•d skole, på gruslagt skogsvei i 

gammel granskog, < 50 mo. h. • RK 84.85 Herb.C,J.Hor. 

Posisjon: 590 16 1 55' 1 N 100 56 1 24 11 E .Sparsomt (10 apothecier) på sand 

og grus i veikanten på fremsiden av en paralleltgående gr•ft. F•lgende vek

ster er identifisert: Juncus filiformis - Juncus bulbosus ·Juncus bufonius

Potentilla erecta - Anthoxanthum odoratum • Equisetum sylvaticum • 

Polytrichum commune -, samt islett av selje, rogn og bregner. 

Like ved vokste også Lamprospora macracantha og Octospora humosa. 

Funnet i Fredrikstad-marka synes ! avvike noe fra t~materialet ved å 

ha st•rre asci og buede parafyser, men dette kan ligge innenfor variasjons

bredden; det er tross alt to funn tidligere. 

Det dårlige utviklede eksipulum og sporekarakterene synes å særprege 

B.purpurea. J 
l 
~ 
\ 

l 
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F ig .6 Boudiera purpurea 

a . Fruktlegemer 

Koll. RK 84 .es 

b.parafyser 
10um 
f--.t 

400 u.;m 

c. Snitt av fruktlegeme, parafysene 

f arges intens i CB .Dårlig utv i kl et 

eksipuluro . 
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Fig.6 B.pu.rpu.r~a. 

20 u.m 20-um 
l l 

d.Sporer i CB, e.Ascus med en unormal 

med deBary boble. spore (pil). 
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Artene innen slekten Boudiera kan nå synes vanligere enn tidligere 

antatt, men forklaringen er heller at disse relativt små begersoppene har 

blitt viet for liten oppmerksomhet tidligere. 

Utvilsomt, har Dissing & Schumacher (1979) bidratt vesentlig til ~kt inte-

resse. 

Et lite apropos:d!~.aY C!1llet & Moyne (1982) beskrevende B.echinulata , og 

illustrert, fra Doubs i Frankrike, er muligens B.acanthospora eller B.tracheia. 

Den har i alle fall ingen ting med B.echinulata å gjfre l 

Våre feltobservasjoner styrker de fkologiske data som ticHig!jr!!. !I .P'!!!!i
sert av Schumacher (D.&S.1979), fordi det er tydelig at Boudiera-artene, 

i det minste i Skandinavia, ofte finnes t ~kap med JuncugL Carex og 

Equisetum spp., - "lts apparent affinity with stands of Equisetum and 

Juncus spp. ••••• probably caused by the accumulation of fine-grained 

material and organic debris in such habitat~, giving a moist enriched soil 

which is favourable ..•••• ,.. 

~a alle våre funn-steder har vi tatt med jord- og sandpr~ver, og i 

tabellen nedenfor (tabell 2) presenteres noen edafiske fakto~~r av 

substratene·. 

Tabø11 2. Noen edafiske faktorer for Boudiera·lnnaøUnaer 

Kolleksjon SUbstrat pH Organisk ~Dateriale l ultsl.i vona BCll 

% av t•rr vekt * (av &hdet -terlale) 

B. dennls ll,loppanø·82 allt/aand 7 ,l 2,1 95,6 

B.dennisU,s .. tesdal-83 arov sand 6;1 2,2 95,8 

B.acanthospora, Finland l§irjord 6',6 5,2 91,4 

B.acanthospora ,Sveriøø leire 6,?. 3,~ 97,8 

B. acanthospora,!ll\83. 222 leire 7 ,l 2,5 9;,4 

8. acanthospora, RI:BJ. 200 alaa/ldrjord 5,7 .s.o 97,1 

8.acenthoapora,Rt::84. 70 sand jord 1,4 1~.8 •• 93,7 

B.acanth.f .albida,RI:Bl. 220 leirjord s,o 6,8 9~,6 

B. purpurea, Ptedr ilte tad oand/gruo 5,5 5,0 98,2 

* • .,.. &leide tap ** .M~>atratet inneholder .,... skjellrester. dette air stort vekttap ved altdlna. 

Fig.7 viser utbredelsen av Boudierw.og_~~abropezia i Norge. 
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UTBREDELSEN AV BOUDIERA OG 

SCABROPEZIA I NORGE. 

e Bou.diera de~~isii 

• 
• 

B.a.ca.~thospora. 

B.pu.rpu.rea. 

B.echi~u.1a.ta 

B.tra.cheia 

~SCABROPEZIA FLAVOVIRENS 

Dissing & Schumacher 1979 
Kristiansen 1983 
Aas 1983 

Figu.r 7 
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HUKARIACEAE. 

Leucoscypha leucotricha (Alb.&Schw.ex.Fr.)Boud. 

L.leucotricha kjennetegnes i hovedsak pl sine helt hvite fruktlegemer, . 
tett besatt med hyal!ne hAr, og store fusoide, fint vortete sporer. 

Arten er tidligere beskrevet fra ~stfold av Weholt (1981), 

Siden dengang er det gjort ytterligere funn i flere kommuner i ~stfold. 

L,leucotricba er ellers kjent fra Dunderlandsdalen (S,Sivertsen,pers.medd.) 

Vestfold (Aase 1982} ,og n! nylig funnet pl Vestlandet (Siguro_Qlsen, 

pers.medd.l985). 

I 1981/1982 ble det gjort et meget rikt funn i Borge kommune, og materiale 

er sendt til Prof.R.P.Kor~, Cornell University,Ithaca,N.Y., for hans 

"Discomycetes Exsiccati". 

Beskrivelse: 

Apothecier (fig.8 a) opp til 5 mm diam.,og 4 mm h•ye,bredt stilkl•s· 

Grundt begerformet, melisgrl til hvit, tett besatt med lange avsmalende 

hvite hår.H4rene langs kanten er hvite, septerte, tykk~veggede, rette 

eller b•yde, opp til 800 (1000) um lange, og 10- 13_um breie ved basis, 

gradvis avs~~~'~de mot den mer eller mindre butte spissen. 

Håren~på eksipulum < 300 um lange.~~ig.8 b ). 

Asci: 8-sporet, lange sylindriske, svakt avsmalende ved basis, < 350 x 18.um. 

§pqrer:en-radet, hyaline med to store oljedråper, subfusoide - elliptisk

fusoide, ofte ~symmetriske, ved modning tett dekket av •rsm! ( 0,5 um) 

runde eller uregelmessige vorter, som fremtrer i scanning el~ktron 

mikroskopi som et , mer eller mindre, sammenhengende vakkert stjerne~ 

liknende ~nster (fig.9){.se også fig.8.~). 27,3 - 33,6 x 11,5 -_\2,6 

(15,0) um. 

Parafyser: slanke, svakt klubbeformet,sparsomt, septerte,3,0 - 3,5 um ... tykke, 

i toppen noe breiere, 4,0 ~ 5,0 um • 

UNDERSØK!.~TERIALE: 

Alle Østfold fylke. 

Ons•y kommune,Engalsvik,Storesandvik,på mosebevokst Uggende grein.av or 

i sumporeskog med innslag av gran. 15.august 1981. 

Borge kommune,Kj.lbergskogen,på leirjord under eikeblader i eikel~d, 

25.august 1981. 

Borge kommune,Torsnes,Grimstad, på l•s svart jord langs dikekant med gran, 

or,bj.rk og eik. 20.september 1981 og 24.juli 1982 (RK 82.195). CUP,C. 

Borge kommune, Torp, på råtnende trerester etter rogn 1 i Sphagnum,gran

skog. 17.juni 1982 (RK 82.133 ). 
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30 u.m 

5 mm 
• t 

C c.sporer i CB. 

a.Fruktlegemer 

Fig . 8 Leucoscyph~ leucotricha 

d.parafyser 
b.hår 

i 
r 
l' 

i 
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10 u.m 

Fig.9 Leucoscypha leucotricha 

Spore.SEM T.Schumacher 

Vestfold 20/8-81 Leg.S.Aase 
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Hvaler kommune,Kirk-y,Arekilen, på råtnende bladavfall under or og selje. 

September 1982 (leg. Ø.Weholt). 

Fredrikstad kommune,Borredalsvannet,på jord,skogsvei, i granskog. S.august 

1984 (leg.Ingar Johnsen ) RK 84.90. 

Fredrikstad kommune, Veum, på jord,Skogssti, i granskog, 9.august 1984, 

(leg. Ingar Johnsen) RK 84.96. 

Tune kommune, S•lvstufossen, på jord, mosebevokst sti med Microglossum 

cf.olivaceum, i granskog. 27.august 1984 (RK 84.133). 

Fargeillustrasjoner: 

Breitenbach & Krinzlin .!981 pl.69 

Boudier II (1907) pl.346. 

(meget bra bilde). 

L.leucotricha ser ut til å være begrenset til Europa, men regnes overalt 

å være en sjelden art. 

Den er rapportert fra Tsjekkoslovakia.,Tyskland,Sveits ,England,Frankrike, 

og Danmark. 

Den nærstående L.erminea (Bomm.& Rouss.)Boud. har mindre og ikke så ut

preget fusoide sporer, og med noe annerledes or~~ntering (mindre tett) 

(LeGal 1957, Svr~ek & Kubi~ka 1968). 

Økologisk kan det se ut som {;.leucotrtcha tolererer forholdsvis sur msrk, 

idet den ved flere anledninger ~r funnet i blåbær-granskog, og ellers på 

d•dt plantemateriale. 

De mange funn i Østfold kan tyde på at arten er langt 

tidligere antatt. 

Se utbredelseskart for Østfold, fig.10. 

Rhodoscypha ovilla (Peck) Dissing & Sivertsen 

Syn. Leucoscypha ovilla(Peck)Harmaja 

Leucoscypha rhodoleuca (Bres)Svrcek 

vanligere enn 

Slekten Rhodosc~a er nylig opprettet og utskilt fra Leucoscypha av 

Dissing&Sivertsen 1983a , hovedsakelig på grunn av de spesielle cyto

kjemiske egenskaper, såvel som andre karakterer: hår,parafyser,sporer 

og habitat, og således ganske forskjellig fra de nærstående slektene 

Leucoscypha og Neottiella. 

Dette er diskutert meget detaljert av Dissing & Sivertsen (1983 a). 

R.ovilla er en kalk-krevende ~~ntan til subarktisk art , og er kjent fra 

flere steder i Norge,Sverige,Finland,Estland,Vest-Tys~land,Sveit~,Frank

rike,TsjekkoslovakiaJtalia,Østerrike,India, og Nord-Amerika (Dissing& 
Sivertsen 1983 a, Lohmeyer 1984). 
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Fram til 1983 var den bare_~j~~~-!~~-noen få lokaliteter i Rana-dis

triktet i Nordland, d.v.s. i Norge. 

I 1983 fant Ø.Weholt R.ovilla i Melhus kommune i Sør-Trøndelag, og i 

1984 ble den funnet.i Hvaler kommune,Østfold, ytterst i skjærgården. 

Beskrivelse: 

Apothecier 0,5 - 1,0 c~ i diam.(fig.l1 a), 0,5 - 0,7 cm høye, enkelt

vis eller to-tre sammen; først nesten kulerunde med en tannet uregel

messig splitt-liknende åpning. Etter hvert skål-formet eller grundt 

begerformet. Hymenium rosa, med tydelig uregelmessig tannet hvit kant. 

~tsiden n~ten hvit, ~ti~kløs. 

Hår på ytre eksipulum opp til 200 um lange, ca 15um breie, butte,bøyde, 

mer eller mindre forgrenede, med tykke 2-delte vegger,hvite.Overflaten 

ujevn. Den ytre veggen ca 5 um tykk, ikke cyanofil.Den indre veggen, 

tynn, cyanofil~. med få septeringer.Carminofil kjerne. 

Asci: sylindriske,kortstilket,8-sporet, ca 260 - 300 x 12 - 16 um, 

tykk-veggede. 

Parafyser (fig.11 b), septerte,øvre sept~ring 80 - 150 um, med små blek 

rødlige dråper, opp til 8 um breie i toppen< carminofil kjerne. 

Sporer: (fig.11 c) fusoide, med få store og mange små dråper,sammen

flytende til en stor dråpe på rehydrert materiale, 

40.Q - 43,5 x 13,8 - 14,5 um (RK 84.60), glatte i lysmikroskqp, men 

meget fil}t vartet i SEH (Dissing & Sivertsen 1983a) .Carminofil kjerne. 

Østfold,Hvaler kommune,Søndre Sandøy,like syd for Nedgården,Sauholmen, 

i havnivå, på svart kalkholdig jord (pH 6,1), blant nålestrø (Pinus 

og Picea), delvis under og langs med en uthusvegg (ved hytte); flest 

apothecier hvor jernstenger ligger og ruster l Ca 30 apothecier, 

28. - 31. juli 1984, (RK 84.60) Herb.J.Hor •• 

Sør-Trøndelag,Helhus kommune,Lund~o, ~r Løkken gård, på jord med nåle

strø; langs med traktor/tømmervei i overveiende granskogsterreng, ca 

200m o.h., ca 15 apothecier. Leg.Ø.Weholt ,20.juli 1983. 

Som nevnt tidligere , er R.ovilla karakterisert som en montan til sub

arktisk art, og er i Europa funnet helt opp til 1600 m, - i India 

over 3000 l I Rana er den tatt på ca 200 m. 

Funnet fra Hvaler i Østfold, i havnivå, s~ulle tilsi at d~n ikke er 

"strict" montan eller subarktisk. 
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F::tgur 10. 

Utbrede1sen av Leucoscypha 1eucotr::tcha 

og Rhodoscypha ov::t11a ::1. Østfo1d. 
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Trichophaea paludosa Baud. 

Slekten Trichophaea Baud. omfatter små grålige , fløyelslodne arter 

med flate apothecier, og ~d brune hlr langs kanten. Globalt kjennes 

12 -14 arter. 

I_~g!&~.synes T.gregaria (småfløye!~beger) å være den vanligste. Like

ledes kjenner vi en rekke fu~n av T.haemisphaeroides (på bål) og~ 

woolhopeia. 

Alle arter må mikroskoperes for og bestemmes, da de makroskopis~ ofte 

er like. 

En fjerde art, T.paludosa ~~~r tidligere ikke rapportert fra Norge. Den 

er meget lettkjennelig på sine sporer med store halvkuleformede vorter. 

Beskrivelse: 

Apothecier (fig.l2 a), l - 2 mm diam., stilkløs, grundt begerformet til 

flat, tett besatt med brune h%r langs kanten og utsiden 

Hymenium hvit - gulig hvit, utsiden blek brunlig. Eksipulum langs kan

ten består av parallelle "ruter" a"{ små avlange lys brunlige celler, som 

ender opp i brun-veggede subglobulære celler. Den nedre delen av eksipu

lum består av store uregelmessig~formede blek brune celler. De gylden 

brune hårene langs kanten (fig.l2 b) vokser ut fra små mørk-veggede 

celler , enten enkeltvis eller i bunter, - 200 - 500 x 10 - 20 um, tykk-

veggede, sparsomt septerte.Hårene på utsiden, lenger nede, er gjerne kort

ere og mindre. 

Asci: sylindriske, Ø-sporet, 250 - 280 x 15 - 17 um. 

Parafyser (fig 12 c) tynne, septerte, 2 - 3 um tykke, brått fortykket i 

toppen til 5 - 6 um. 

Sporer (fig.l2 dog 13): bredt elliptisk~, 21 - 25 x 15 - 16 um, uten 

ornament, dekket av store utpregede halvkule-formede vo~er, 3 - 5 um 

breie og 3 - 4 um høye, l -2 oljedråper. 

Ornamenteringen forsvinner (løses) øyeblikkelig i 3%-ig KOH, og sporen 

sveller opp til det dobbelte i dimensjoner. Denne reaksjonen er disku

tert av K~nouse (1958). 

Østfold,Borge kommune, T~~p, syd for Torp Bruk,på fuktig jord, under or, 

selje og osp, sammen med Trichophaeopsis bicuspis~Pulvinula constellatio, 

og Chalazion helveticum. 3.juli 1982 (RK ~.14SA) og 25.juli 1?83 

(RK 83.188) Herb.C 

T.paludosa er funnet i Danmark (Dissing,pers.medd.)Originalbeskrevet fra 

Frankrike av Boudier (1~94) • Den er beskrevet av Kanouse (1958) fra (Mic:-_ 

higan) USA. 
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F g - 1 2 Trichopaea paludosa 
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25 u.m 

Fig.13 T.pa.lu.do.sa. 
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Det norske (og danske) s~emmer godt overens med disse beskrivelsene. 

T.paludosa er ogs& funnet i Tsjekkoslovakia(Kubitka 1960). 

Maas Geesteranus (1969) og Matheis (1979) har beskrevet T.paludosa fra 

resp. Nederland og Sveit~, men deres sporemål stemmer dårlig overens 

med de ovennevnte, ~ vesentlig mindre. 

Trichophaeopsis bicuspis (Boud.)Korf & Erb. 

Slekten·.Trichophaeopsis er utskilt fra Trichophaea av Korf & Erb (1972) 

p.g.a. sin spesielle eksipulum-struktur, og de lange, tykk·veggvde 

bifurkate hirene pi apotheciets utside. 

Trichophaeopsis omfatter tre arter, T.bicuspis, T.latispora ·og ~ 

tetraspora (Horavec 1979,Dissing & Paulsen 1976). 

T.bicuspis er kjent fra fire lokaliteter i USA (Korf 1977), i Europa 

fra Frankrike,Sveitø,Tsjekkoslovakia,England,Vest-Tyskland,Nederland 

og Danmark. Ogsi kjent fra Asia (Dissing & Raitviir 1973). De to andre 

er bare kjent fra typelokaliteten. 

I 1982 ble T.bicuspis funnet i Borge kommune,Østfold, i store mengder, 

- f•rste funn i Norge. 

Beskrivelse: 

Apothecier (fig.l4 a) l- 2 mm diam.,omvendt kjegleformet, etter hvert 

avflatet og konveks; kanten je~, 

Hymenium hvitaktig ~ler svak grilig hvit. 

Ut~iden brunlig, •vre del dekket av jevnt fordelte stive brune hir, hvor 

noen er forgrenet og peker/vender nedover. 

Ytre eksipulum er bygd opp av vertikale ruter (som er spesielt for Tri

chophaeop~~).9g illustrert av f.eks~Diøøing & Paulsen 1976, og Dissing 

& Raitviir 1973' .. Vegge!Je er brunlige , og farges kraftig i CB. 

Hårene vokser fra celler i ytre eksipul~, og er brune, tykk-veggede 

(4 - 5 um),septerte; den opprettstående delen av de bifurkate hårene er : 

opp til 700 • 900 um lange, og 14 - 18 um breie,spisse, med opp til 

13 sept4; - den nedadpekende delen opp til 330 um lang, - til•2isset i 

begge ender. Hårene er festet, - ca halvveis- ,til små hyaline celler 

på eksipulum. (:!1} fig.l4. b og· 14· e). 

Asci:8-sporet, sylindris~e, 200 - 220 x 12 - 15 um. 

Parafyser: filiforme,septerte,opp til 3 um tykke, omtrent jamntytke. 

~porer (fi~,14 c ) ,ovaloide, glatte, 13,7 - 15,8 x 9,5 - 10,0 um, en

radet, uten oljedråper.~nkelte sporer med en eller to(tre?) sammen

flytende deBary bobler (fig, 14 ~->· 
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F~g.L4 Tr~chophaeops~s b~cusp~s 

a.Fruktlegemer 

b.Bifurka e hår og del 

av ytre eksipulum. 

c.sporer 

d.sporer.i CB med 1-2 

sammenflytende deBary. 

e.ytre eksipulum med 

bifur~ate hår l es. 
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T.bicuspis 

Figur 15. SEM T.Schumacher 

Koll.RK Østfold 1982 x3200 
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Fig.16 Utbredelseskart for Trichophaeq2sis bicuspis 

i Europa. 
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Figur 15 viser sporer ved scanning elektron mikroskopi. Enkelte sporer 

har en ru overflate, spesielt.sporen nederst til høyre. Legg også merke 

til at dette er den eneste spore hvor sporeveggen 1kke har falt sammen. 

Sporene på T.tetraspora er ved SEM absolutt glatte, og diskutert av 

Dissing & Paulsen (1976). 

0stfold,Borge kommune, Torp, syd for Torp Bruk (nedlagt), på bark-,blad

og kvistavfall fra osp,poppel,og selje i tett bestand av nesle (Urtica 

dioeca) under osp,poppel og selje, sammen med Pulvinula constellatio. 

Ca 200 apothecier. 3.juli 1982 (RK 82.145)Herb.C; 11.september 1982, 16. 

oktober,23.oktober og 7.november 1982. 

11.juni 1983 (RK 83.134) Herb.LPS.uJ.HOr .;~<,;,O, TRH. 

Fargeillustrasjoner: 

Boudier II (1907) pl.366 

Breitenbach & Krinzlin (1981) pl.77 

Tilstedeværelsen av oljedråp!r_og deBary bobler er gjentatte ganger dis~· 

tert,- spesielt Korf (1977), som anser at Gamundi's Trichophaea eguttuli

spora (Gamundi 1973), kun er en geografisk form, og gjør kombinasjonen: 

Trichophaeopsis bicuspis (Boud.)Korf & Erb, subsp. eguttulispora(Gamundi) 

Korf. 

Det ligger utenfor rammen av denne ar~ikkelen å diskutere oljedråper og 

deBary bc?bler. 

Figur 16 viser utbredelsen av T.tiicuspis i Europa. 

I 1983 bl!.det gjort funn av en Trichophaeopsis i et avfallsområde,< 100 

m fra den foran beskrevende. 

Apotheciene (fig~17 a) vokste meget tett sammen, og var betydelig mindre 

enn tidligere funn, < 0,5 mm i diam.,dypt nede i substratet,på jord. 

Den påminner i mange karakterer om T.bicuspis, men adskiller seg først 

og fremst ved å være 4-sporet (men ~ identisk med T.tetraspora, som 

bl.a. er koprofil). 

Hirene er avvikende ved å vare sjelden septerte, og breiere, total leng

de på 400 - 700 (900) um, og 15 - 30 um breie.Den nedadvendte deleq er 

sjelden spiss (se fig.17 b). 

Asci, 4-sporet, sylindriske, 200 - 250(~(0) x 12 - 13 um (fig.17 c), 

Parafyser: slanke, knapt fortykket i toppen, 3 - 4 um tykke. 

Sporer (fig.17 d),ovaloide,glatte, 16,3 - 20,0 x 9,5 -. 10,5 um,en-radet, 

enkelte med_~n.oljeliknende dråpe ved hver pol. deBary bobler ikke sett. 

0stfold,Borge kommune,Torp,på avfallsplass, på jord,sammen med Peziza 

subisabellina og Scutellinia sp.,5.juni 1983 (RK 83.125).Herb.C,J.Hor •• 
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Jeg tør foreløpig ikke ha noen formening om dette ~~~.dreier seg om en 

4-sporet, atypisk form av T.bicuspis, eller et nytt taxon. 

Spqrene er større enn for T.bicuspi§, hvilket er naturlig dersom det er 

en 4-sporet T.bicuspis. 

Helastiza Boud, . 

Helastiza kjennetegnes på på sine stilkløse livlige rød~~il oransje 

fruktlegemer (5 - 30 mm) med en mer eller mindre tydelig brunlig kant av 

tiltrY.kte hår. Mikroskopisk er den meget lettkjennelig på de vakkert 

ornamenterte sporene , og de brune hårene langs kanten. 

Helastiza står meget ~ Aleuria-slekten, og den vesentligste forskjellen 

mellom dem ligger i fargen på hårene på utsid~ ; Helastiza har brune -

Aleuria hyaline/fargeløse. 

Enkelte forfattere mener dette ikke er kriterium godt nok for å holde 

de adskilt, f.eks. Horavec (1972). 

Helastiza har tilsynelatende sin hovedutbredelse i Europa, hvor vi har 

minst 6 arter (Lassueur 1980,Spooner 1981):H.chateri,H.scotica,H. 

flavorubens,H.boudieri,H.carbonicola og H.asperula.Breitenbach & 

Kranzlin (1981) har avbildet og beskrevet nok en art, uten navn. 

Utenfor Europa er det meget sparsomt med funn, men Seaver (1928) be

skriver.H.chateri fra Nord-Amerika (inkl.Kanada), mens Gamundi (1975) 

har den fra Ildlandet (Tierra del Fuego). 

Fra India har Haas Geesteranus (1967) beskrevet H.rubra (Batra)Haas G •• 

Den er ikke kjent fra Europa. 

Dissing (1980) har gitt en fin oversikt og innføring over Helastiza

arter i Danmark, - den eneste på et nordisk språk. 

Den vanligste overalt er H.chateri (småoransjebeger).I Norge første gang 

beskrevet av Eckblad(1956).Schumacher (1979) har kartlagt utbredelsen. 

Selv om det helt mangler funn fra de sydligste fylkene , og helt nord

på (Finnmark) er den sikkert oversett/ikke samlet i di~se områdene. 

Aas (1983) har registrert den på Vestlandet. Den er og kjent fra Vest

fold. Fra Østfold har vi minst et dusin funn fra flere kommuner(Tune, 

Fredrikstad,Halden,Borge o.fl.) 

Jeg har også funn fra Flåmsdalen,Strandavatn og Geiteryggen ved 

Hallingskarvet. Funnene ved Geiteryggen (ca 1200 m o.h.) og Stranda

vatn (ca 1000 ~o.h.) viser at den også er utbredt i alpine områder. 

Funnet fra Geiteryggen er foreløpig det høyest beliggende en kjenner 

til (leg.Ebba Kristiansen) Herb.TRH. 

For nærmere beskrivelse av H.chateri , se Dissing (1980). 
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Me1astiza scotica. 
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En annen art, H.scotica, er hrste gang i Norge nevnt av Sivertsen !!!175). 

Senere er den funnet flere ganger på Vestlandet og nordover til Nord

Trfndelag (Aas 1983, Jordal 19B3, herb.B,TRH,O). 

Det er ingen funn f~a Østlandsområdet (inkl.Østfold), ei heller Sfrlandet, 

og det kan se ut som H.scotica har e~ påfallende vestlig utbredelse i 

Norge (jfr. utbredelseskartet for Norge, fig. 18). 

Hovedsakelig en barskogsart, også p1 sur mark i Vaccinio•.Piceetum, men 

Dissing ~1980) angir funn under bfk (Fagus) fra Danmark. 

Breitenbach & Krinzlin (1981) har tatt i Sveits på 1450 m (1), og den 

har dermed en vid topografisk amplitude(Danmark versus Sveits). 

H.scotica er meget lettkjennelig med sine rel, store fr~tlegemer,liv

lige oransje farge, og særdeles store,kraftige ornamenterte sporer (se 

Dissing 1980).Det er ellers sparsomt med rapporterte funn.Den er origi

nalbeskrevet fra Skottland (Graddon 1961), 

I tillegg til forannevnte Helastiza-arter er det funnet ytterligere to 

arter i Norge, begge i Østfold. 

Helastiza flavorubens (Rehm}Pfister & Korf. 

Syn.H.greletii LeGal 

Tidligere ikke publisert for Norge. 

Meget påfallende, som i Danmark (Dissing 1980) , voksende i gamle hjul

spor, men neppe alene godt nok for å bestemme den til art l 

Den likner i det ytre på H.chateri, men skilles lett på de karakteris

tiske sporene (se nedenfor), og hårene langs ~enten. 

Beskrivelse: (fig, ·19 a 1 fruktlegemer) 

Apothecier opp til lO mm diam.,grundt skålformet, ofte noe uregelmessig 

p.g.a. sammenvoksninger av flere, med tydelig mfrk brun kant.Gruppevis. 

Hymenium skarlagenrfd til oransjerfd, utsiden mfrk brunlig p.g.a. de 

tykke hårene, som er 2- 6 celle4e, og opp til 130 um lange.(fig.l9 c)_ 

Cellene i ytre eksipulum tykkveggede og brunfargede. 

Asci: sylindriske, 8-spore~,opp til 230 x 10 - 12 um. 

Paralyser (fig.19 b} slanke, 3 um, utvidet i toppen til ca 5 um.Innhøl

det farges grfnt i Helzer reagens. 

Sporer: ellipsoide, 15,0 - 19,0 x 7,0- 9,0 um, uten ornamentering,som 

består av l - 2 um hfye uregelmessige vorter,mer eller mindre sammenbun

det av smale/tynne lister (se fig.l9 dog e, samt SEM fig.20 }. 
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Fig . 19 Melastiza flavorubens 
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Fig.20 M.fl~~or~bens 

SEM T.Sch~~cher 

Koll.Nannestad~H~rdal. 

x4400 
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Fig.21 

a.fruktlegemer 

d.spo:rer 

"\.1m 

t 

b.ytre eksipulum med hår 

c.p'arafyse 

• f • 
l 

Melastiza carbo~icola 
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Østfold,Borge kommune,Sandem, ca 20 m fra Glomma's bredde.På leirjord i 

gammelt fuktig hjulspor, sparsomt mosebevokst, noe Tussilago farfara,Urtica 

dioeca og Filipendula ulmaris i Salix-Alnus vegetasjon. 

Sammen med Tarzetta cupularis Og "Peziza"pseudoanthracina (Boud. )Don. 

19. og 2l.august,2.september 1982,20.juni 1983 (RK 83.150) Herb.C 

Østfold,Skjeberg kommune,Hafslundsparken.P1 svart mulljord i gammelt fuk

tig hjulspor under Fagus og Quercus, sammen Lamprospora macracantha. 

28.august 1983 (RK 83.233}. 

Østfold,Hvaler kommune,Søndre Sandøy, nær Kasa. På svart jord i mosebevokst 

hjulspor med Juncus gerardi, sammen med Boudiera acanthospora og Lampro

spora macracantha. 30.juli 1984 (RK 84.75). 

H.flavoruben% er og kjent fra Nannestad,Hurdal, ca 1980 (pers.~dd. 

T.Schumacher 1985). 

Arten er begrenset til noen fl funn i Europa, f,eks.Tsjekkoslovakia 

(Horavec 1972),Jugoslavia (Horavec 197l),Nederland (Haas Geesteranus 1975), 

Frankrike (LeGal 1958) og Danmark (Dissing 1980). 

Helastiza carbonicola Horavec. 

Hittil bare kjent fra Tsjekkoslovak!~, og beskrevet av Horavec (1972). 

Den likner i mange henseende på H.chateri, men skilles lett på sporene. 

H.carbonicola er opprinnelig funnet på brent mark (derav navnet), men 

Moravec (pers.medd. 1985) har senere også gjort funn på jord uten spor av 

brann-/bålrester. 

Ornamenteringen på sporene er mye grovere og uregelmessig enn M.chateri, 

og har dessuten mer utpregede utvekster/vinger ved polene. 

I 1983 ble det funnet en Melastiza-art på bål i Borge kommune,Østfold. 

Dette er H.carbonicola - det første funn utenfo; Tsjekkoslovakia. 

J.Moravec har bekreftet min bestemmelse. 

Beskrivelse: 

Apothecier tfig.21 a) 5- 20 mm diam.,grundt sk~lformet, oransjerød med 

rosa skjær; kanten er sparsomt dekket av brunlige h~r. Hårene er opp til 

200 um lange, 8 - 12 um breie, ofte bøyde, 2 4 septerte, med butte ender 

(fig.2l b). 

Eksipulum består av globulære eller angulære celler, JO- 50 um i diam •• 

Asci.:8-sporet, sylindriske,250- 270 x 8- 11 um. 

Parafyser (fig.21 c) ,tynne, ca 4 um_tykke, fortykket i toppen til 8 um. 

Det oransjefargede innholdet farges grønt i Helzer reagens. 



4?P 

Sporet_\fig.21 d),ellips9~de, 14- 17 x 7- 9 um, uten ornamentering, som 

består av et grovt uregelmessig reticul~ med store butte eller spisse 

utvekster/hetter/vinger på polene (ca 20 - 24 x 8 - 10,5 um med ornament). 

Østfold,Borge kommune,Torp, like syd for parkanlegget til Torp Bruk (ned

lagt), bålrester i veikant blant Filipendula ulmaris og Urtica dioeca, under 

alm (Ulmus glabra). 

28.mai 1983 (RK 83.117) Herb.C, J.Hor •• 

Aleuria bicucullata (Boud.)Gill. 

Foruten oransjebeger (Aleuria aurantia), som er meget vanlig, kjenner vi to 

andre meget sjeldne Aleuria-arter i Norge, A.rhenana Fuck. (Kristiansen & 
Harstad 1985) og A.bicucullata (Dissing 1983). 

Mens A.aurantia og A.rhenana (Kristiansen & Harstad 1985) har en kosmo

politisk utbredelse, synes A.bicucullata å være begrenset til noen få loka

liteter i Europa (Frankrike,Tsjekkoslovakia,Øst- og Vest-Tys~land ?,Sovjet, 

og Danmark) og ~~g:~r~~~_{W}sgQnsin og Ontario). 

Det no~~t!-I!!I!t!!lf ~r gjort på Hvaler i Østfold, og er såvidt nevnt av Diss

ing (1983).Her f•lger en beskrivelse av materialet: 

Apothecier (fig.22.a) stilkl•se, 2- 5 mm i diam.,grundt skålformet til helt 

flat,med lav, men tydelig kant.Enkeltvis ~ller gruppevis. 

Hymenium guloransje til oransje/aprikosfarget.Utsiden blekere, noe melet·, 

med hyaline forankringshyfer, 100 - 200(300) x 8 - 20 um (fig.22 e ). 

Ytre eksipulum består av subglobulære/angulære fargel•se celler 2~ - 50 

um i diam .• (fig.24). 

Asci (fig.22 c),8-sporet,sylindriske, 200 - 210("2~Q) x 11 - 13 um. 

Parafyser:(fig.22 d) ,slanke ,septerte, ca 3 um tykke, rette eller krumme 

i toppen, og 5 - 7 um tykke. 

Det oransje pigmentet farges' gr~nt i Helzer reagens. 

Sporer : ellipsoide, med to store dråper, en·radet, 15 -_16(17) x 7 - 8,5 um 

uten ornamentering, som består av 3 - 5 um høye, cyanofile, uregelmessige 

ribber/åser , og mer eller mindre spisse vinger/utvekster ved polene (se 

fig.22 b). Mellom ribbene kan man ane , med stor forst•rrelse (i lysmik

roskop) , et fin-masket nett. I scanning elektron-mikroskopi (SEK) frem

trer dette som små fordypninger blant ribbene , se fig.23. 

Østfold,Hvaler kommune,Asmal•y, ved Svarteberget, på svart jord blant 

·Polytrichum sp. og k~kk, lite beitemarksområde nær sjøen, sammen med 

store mengder Neottiella rutilans. Ca 50 apothecier,6.november 198~. 

Herb.C,J.Mor. Fargeillustrasjoner: Boudier II (1907) pl.318. 
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Fig. 23 SEM T.Schumacher Koll.Asmal~y,6.11.82 

x5400 

Aleuria bicucullata 

Fig.24 

Snitt av kanten 

Skjematisk 
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Som allerede antydet av Dissing(1983) vokser A.bicucullata pA samme 

helt spesi~!le ·~Q!talitetstype både i Darunark,Tsjekkoslovakia og Norge, -

nær kumøkk med Polytrichum-mose. 

Koravec (1972) har antydet at Octospora pleurozii Ectbl. (Eckblad 1968) 

muligens kan ~ identisk med A.bicucullata. Likheten i sporeorQamente

ring, og andre makro- og mikrokara~terer kan synes pAfallende lik, men 

O.pleurozii har bl.a·~ mindre/lavere ribber, og j~IL~!HL V!nskelig tro 

at Eckbla~_b!r oversett et eventuelt fint retikulert ~nster slik A.bicu

cullata ha' (jfr. hans LeucoacYJ)ha borealis). 

Bare en direkte sammenlikning av begge arter kan avgjøre dette. 

Octospora wrightii (Berk.& Curtis) Moravec. 

Denne art er nylig omtalt av Dissing & Sivertsen (1983b)i forbindelse med 

deres beskrivelse og undersøkelse av noen vortet-sporede Octospora-arter i 

Norge. O.wrightii var, - pl det tidspunkt de skrev, - ikke kjent i Skandi

navia. Den er overalt en meget sjelden art , som bare er kjent fra England 

(typelokalitet),Vest-Tyskland,Øst-Tyskland,Frankrike,Østerrike (se Dissing 

& Sivertsenl983b for referanser) og Sveits (pers.medd.H.Dissing 1985). 

O.wrightii vokser utelukkende på ~en Amblystegia serpens (Hedw.)B.S.G •• 

Tidlig i juli 1982 ble O.wrightii funnet i Borge kommune i Østfold, og den 

er senere funnet hvert år, vinter/vår/forsommer, i hundrevi~ av eksempla

rer (kanskje tusener totalt). 

Professor R.P.Korf, Cornell Univ.,Ithaca,N.Y., har blant annet fått en rik 

kolleksjon for hans "Discomycetes EJrl!iccati". 

Herb. CUP,C,TRH,LPS,PRH,J.Kor •• 

Beskrivels&t 

Apothecier (fig.25 a) opp til 2 mm i diam.,først kuleformet, senere utvidet, 

grundt begerformet, med opprettstående frynset/tannet kant, stilkl•s eller 

med en bred stilkliknende basis på helt utvokste eksemplarer. 

H}'llll!nium oransje ~H guloransje, mer intens oransje på små umodne 

Utsiden likefarget, eller noe lysere/blekere; den frynsete kanten oftest 

blek guloransje til nesten hvit ~ tørrvær. 

Enkeltvis ~ller tett sammenvokste i store kolonier. 

Asci (fig.25 b & c_}_, 8-sporet, sylindriske, avsmalende mot basis, 

170 - 220 x 15 - 20 um, tomme asci opp til 250 um lange. 

Parafyser_{{ig.25 d) , rette eller svakt bøyde, slanke,! - 2 septerte, ofte 

forgrenet ved basis, 4 - 6 um breie, svakt fortykket i toppen til 7 - 8 um. 

Det oransje innholdet farges grønt i Kelzer reagens. 
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Fig.25 0.-wrightii 

a..fru.ktle.ge.me.r 

b.tomme. a.sci med 

c.a.sci m/spore.r 

d.pa.ra.fyse.r 

e..ytre eksipu.lu.m 

operc.u.lu.m 

og pa.ra.fyser. 

f.~porer i ~a.nn m/ol~e.drApe 
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Fig.26 O.~rightii 

SEM H.Dissi~g Koll.RK.No~.-82 

x2000 (Østfold,Nor~ay) (C) 

Ditto. :x3000 
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Sporer (fig.25 f) globulære,subglobulære til bredt ellipsoide, variable 

i dimensjoner, fra 11,6 - 13,5 um diam.(runde), 10,5 x 11,5, til 9,5 -

11,5 x 12,5 - 13,5 um, ornamentert med is~l~r~e, halvkuleformede vorter, 

0,5 - 1,2 um h•ye og breie, sjeldnere sees 2 - 4 vorter sammenvokste, med 

en eksentrisk oljedrlpe, 7 -·_8 um i diq., en·radet. 

Se ogsl SEM-bilder av sporer, fig. 26 og 27. 

Den opprettstlende ytre kanten bestlr av tykk-veggede ,septerte, butte hår, 

av textura porrecta (fig.25 e ), 7 - 12 um breie. 

Materiale. 

Østfold,Borge kommune, Torp, pl sydsiden av nedlagte Torp Bruk(papirfabrikk). 

På l blant murfotmose (Amblystegia serpens), på kulturpåvirket, sterkt 

kalkholdig slam og jord, eller på liggende d•de kvister og greiner av selje 

(Salix), sjeldnere ved foten av levende selje og or. 

8.juli 1982 (RK 82.165),nov~mber 1982; 8.januar 1983 (RK 83.10); 23.mars 

1983 (RK 83.51);28.mai 1983;11.j~i 1983; 7.juli 1984 (RK 84.36); 16.mars 

- 27.april 1985 (RK 85.01). 

I samme omride finnes ellers et rikt ut~alg av andre interessante eller 

sjeldne discomyceter, som Cbalazion helveticum,Boubovia luteola,Helvella 

~,Harcelleina persoonii og ~7, store mengder Pulvinula constell

atio, og andre,-men svært lite Agaricales.Den hypogeiske Tuber foetidum 

Vitt. opptrer rikelig. 

De avbildede S~·fotos av sporer fra Sveits stammer fra et funn , gjort av 

S.Sivertsen.Følgende opplysninger foreligger fra H.Dissing,København: 

"Switzerland,GraubUnden,Pradella,Schulz,alt.ll70 m, on Amblystegil!, grow

ing on moist sand and trunk og Salix close to a small stream,September l, 

1984 (coll.!?ch.84.60,C,TRH·. ), . 

Fargeillustrasjoner: 

Boudier II (1907) pl.399 

Det tidligere rapportert~unn av O.wrightii fra Tsjekkoslovakia (Moravec 

1969) har vist seg å være en annen art, beskrevet av Khare (1976) under 

navnet O.moravecii. Den har ~ en opprettstående kant, annerledes anatomi, 

og sttrre sporer (ikke mindre , som angitt av Khare 1976). 

Materiale av (angivelig) O.wrightij fra Texas,USA er undersøkt av Dissing 

& Sivertseq (1983b),og t~nqet å være et annet ukjent taxon. De andre funn 

fra Alabama,Nebraska og ~uba (Seaver 1928) synes l!keså suspekte. 

O.wrightii synes derfor å være begrenset til noen få lokaliteter i Europa. 

Se utbredelseskart fig.28. 



Fig.27 0-~rightii 

SEM H.Dissing Ko11-Sch.84.60 

X 3000 (C) 
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O.wrightii ~orekommer i lavlandet , såvel som i alpine områder {Sveits 

1170 m, Østerrike 7). Amblystegia ~erpens er en svært vanlig lavlandsmose 

i hele Norge, f.eks. ved foten av mu(~r, i komposthauger og neslekratt. 

Flere funn av O.wrightii b•r kunne forventes. 

O.bbeler {1979) har meget detaljert beskrevet og illustrert infeksjons

apparatet, hvor O.wrightii forårsaker rhizoide galler, d.v.s. en unormal 

vekst som skyldes et "angrep" av en parasitt, som påminner om knoppene l 
spirene på A.serpens. 

De fleste funn i Sentral-Europa er gjort i vinter-månedene : det norske 

og sveitsiske er gjort på våren/forsommeren og tidlig h•st, - naturlig 

nok siden disse to land har en ~nen fenologi. 

IlT 

i---
1 

l 

... 

F:Lg. 28 Utbredelsen av Octospora wrightii 

i Europa. 
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Octospora melina (Velen.)Dennis & Itzerott. 

Beskrevet og presentert for f9rste gang i Norge av Dissing & Sivertsen 

(1983 B), -alle funn fra Rana i Nordland. 

Itzerott (1983) bar nevnt funn fra Østfold i forbindelse med beskrivelse 

av infeksjons-apparate~,rhizoide galler, på Bryaceae. 

I 1982 ble O.melina fu~net i store mengder i Hvaler og Borge kommune, 

Østfold, og i 1983 tatt i Buskerud. 

Beskrivelse: 

Apothecier (fig.A) 1,5- 2,5(<3,0) mm i diam.,halvt nedsenket i jorda, 

balvkuleformet eller turbinate, med en konkav overflate, med en tydelig 

blek gulig kant, fin-tannet, bestående av parallelle butte hyaline byfer, 

ca 10 um breie. Hymenium oransje,blek/lys oransje til guloransje, - ut

siden likefarget eller noe lysere. 

Asci (fig.B) 8- eller 4-sporet,sylindriske ,210 - 270 x 15 - 18 um. 

Parafyser (fig.C~ , tydelig/utp~get kr~ i toppen (hocey-likn9nde), 

septerte, 5 - 6 um tykke,gradvis tykkere mot toppen til ca 8 um, med 

oransje små dråper. 

Sporer (fig.D) bredt elliptiske, 15 - 18 x Il - 13 um; sporer fra 4-sporige 

asci større, 17 - 20 x 12- 14 um, tett dekket av cyanofile ca l um høye 

og breie regelmessige vorter, med en eller to store oljedråpet·. en-~adet. 

Materiale. 

Østfold,Borge kommune,nær Torp Stadion, på avfallsplass blant Ceratodon 

purpureus, 23. og 3l.oktober 1982. 

Østfold,Borge kommune,Sandem, på avfallsplass blant moser,7.november 1982. 

Østfold,~!~@r ~2~~e,Asmalfy, nær Brattestø, rikelig (hundrevis)blant 

mosene Bryum caespitici~,Bryum argentum,Barbula convoluta,Ceratodon 

purpureus og Syntrichia cf.norvegica.På campingplass,30.oktober 1982. 

Buskerud,nord for Hol,Hovet,på vestsiden av Aani,i mose, blant gress, 

i kanten av en åker. 14.juli 1983. 

Det synes å være få rapporterte funn av O.melina, originalbeskrevet fra 

Tsjekkoslovakia (Velenovsky 1934, som Humaria melina),senere i England 

(Dennis 1978) og Vest-Tyskland (Itzerott 1981,1983). 

O.melina står nær O.hygrohypnophila (Dissing & Sivertsen 1983 b) og 

O.meslinii (Itzerott 1981).Skilles på sporene og habitat. 
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Pulvinula ovalispora Boudier. 

Slekten Pulvinula består alt overveiende av rundsporede arter (Pfister 1976), 

ca 25 arter i alt, samt flere ubeskrevende taxa. Inntil ganske nylig kjente 

man bare en eneste ellipsoid-sporet art, P.ovalispora (Boudier 1917), tid

ligere bare kjent fra type-lokaliteten i Algeria, funnet 19~2. 

I tiden 1948 til 1976 er det imidlertid gjort fire funn i Nord-Amerika (deri

blant et fra Jamaica) og et funn nå Kanari.yene {Korf1* Zhuang 1984). 

Dessuten er det beskrevet en ny ellipsoid-sporet art, P.ascoboloides, fra 

Kina (Korf & Zhuang 1984). 

Dette er de eneste ellipsoid-sporede arter pr.i dag , som er beskrevet. 

I 1984 ble P.ovalispora Boud. funnet i Borge kommune,fstfold, f•rste 

funn i Europa. 

De fleste Pulvinula-l!rter er små, - 5 mm =~~diam., ,gg er makroskopisk 

ganske like, med farger i hvitt,rtdt og gult; mikroskopisk kjennetegnes 

spesielt på sine slanke, vanligvis hockey-liknende par~er og generelt 

avsmalende asci med en karakteristisk gaffel-liknende basis. 

Beskrivelse l 

Apothecier (fig.29 a) l - 2 mm diam., ca l mm h•y~l tydelig runde eller 

noe uregelmessige p.g.a. tett sammenvokste eksemplarer, fiate,skiveformet, 

eller sjeldnere turbinate, tydelig kant. 

Hymenium grålig oransje,matt r•dgule til gulrosa. utsiden blekere. 

Asci (fig.29 c) ,8-spo~et,klubbeformet,tydelig avsmalende til en tynnere 

basis,ofte gaffel-delt, 130- 160 x 12,0- 12,5 um, oppst!kkende~å modent 

materiale. 

Sporer Fig.29 b og 30 ) ,en-radet, bredt ellipsoide, noe ulikesidet, 

glatte {i CB oljeimm.) , ofte med uregelmessig deBary bob-le._(elle{-_2. -~ 

bobler sammenflytende ?) 

12,6 - 14,4 x 7,4 - 8,8 um. 

g~anulert innhold ved polen9,på innsiden. 

Parafyser (fig.29 d) , slanke, tråd!ktige, sterkt krummet i toppen, jamn-

tykke,1,0 - 1,5 um • 

Ytre eksipulum består av &lobulære - subglobulære (textura globulosa

angularis) celler 7 x 8 til 12 x·.14 um i diam., fig.29 e. 

Materiale l 

Rikelig på nesten bar kalkholdig leirslam/leire tpH 7,5) , sparsomt med 

moser, blant tett bestand av Helilotus officinalis,Tussilago farfara, og 

Vicia sp., sammen med Lamprospora sp. (nettsporet). 

Østfold,Borge kommune,Torp,nær Kreutzgate, 7.juliL12~4 (RK 84.40) og 11. 

august 1984 (RK 84.99 ). Herb.CUP,TRH,J.Hor •• 
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F~g-29 P~1~~n~la o~al~spora 

10 um 

a.fr~ktlegemer 

b.sporer 

c.asc~ d.parafyser 

e.celler ytre eks~p~l~ 
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Fig.30 P.o~alispora 

Asci m/sporer i CB~ 

med deBary boble. 
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Jeg har hatt materiale av P.ovalispora fra USA ·(or S!l\!!ll!enlikning,vel

villig fremseodt av Prof.R.P.Korf. 

USA,New York,Stone Quarry,Road,Ithaca,on leaf of Populus sp.,30.5.1964, 

R.P.K. 4065 (CUP). 

Pargeillustrasjoner: Boudier (1917) pl.V fig.Ill 

Det hersker ingen tvil om at det norske materiale er P.ovalispora, og 

Prof.Korf sier (pers!med.1984): "We are quite certain your "Boubovia sp.l" 

with the smooth spores~s indeed Pulvinu1a ovalispora.Boud •• The structure 

is quite like our material." 

~.ovalispora skilles fra P.ascoboloides ved at sistnevnt& har n~ st•rre 

apothecier, gr•nlige farger, st•rr.e asci og sporer, og sporene hat_ dess

uten et l•snende cyanofilt lag, som kollaberer og blir liggende rundt pl 

utsiden av sporene (se Korf & Zhuang 1984). 

Alle funn av P.ovaljspora utenfor Europa er gjort i tiden januar til juli,· 

de fra varmere str•k<J..-ica~K4nari•yene og Algeria) i jan.-febr. • 

de amerikanske i mai • juli. 

Det norske efljort i juli - august, ikke sl overraskende, siden sopp 

fruktifiserer senere her nord. 

funnet fra Jamaica er tatt pl k~kk, de fmerikanske pl d•de blader av 

Populus sp. (osp); de fra Kanari.yene og Algeria pl jord. 

Det norske er funnet pl leirslam , men under stereolupe er det observert 

at enkelte apothecier vokser ~~ d~e bladreste~v , sannsynligvis, selje 

(Salix), etter som dette er eneste tresort i nærmeste omgivelser. 

De to artene (ellipsoid.sporede) Octospora spaniosa Khare og Octospora 

decalvata Khare , beskrevet fra India (Khare 1275) er h•yst suspekte. 

Spesielt (!~stnevnte med tykk-veggede unge sporer fAr oss til å å tro at 

den h•rer hjemme blant Pulvinula (7), tross nettsporet ~nster pl modne 

sporer.Den vokser dessuten pl rltnende blader. Begge de to nevnte har 

dessuten tydelig krumme og/eller forgrenede parafyser i tappen. 

For•vrig sk~l det bemerkes at ingen av de fire artene , beskrevet som 

Octospora (Khare 1975),vokser sammen med moser. I europeisk sammenheng 

er det vel utbredt oppfatning at alle Octospora-arter er bryofile. 

Khare (Le.) sier."decaying woods and leaves", "rotten leaves","on soil", 

og "on decaying leaves". 

Figur 31 viser den globale utbredelsen av Pulvinula ovalispora. 
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Fig.31 Utbredelsen for P.ovalispora. 

Pulvinula ovalispora Boud. 7 4-sporet. 

Samtidig med funn av P.ovalispora fra Borge i Østfold ble det, ca 50 m 

borteqfor, funnet fruktlegemer av en habituelt liknende art, men av rød· 

lig oransje farge. En påfølgende mikroskopering viste . imidlertid at dis-

se har 4-sporede asci,med ellipsoide sporer. 

Fra litteraturen (Pfister 1976) kjenne~ to rundsporede Pulvinula·arter med 

4-sporede asci. 

Her følger en beskrivelse av den 4-sporede med ellipsoide sporer. 

Apothecier (fig.32 a ) opp til 1,5 mm diam., flate ,skiveformede,sjeld

nere turbinate.Hymenium rødlig oransje, utsiden noe blekere, tydelig kant. 

Asci (fig.32 b og 34 ) , 4-sporet,enkelte med 2 aborterte i tillegg, 

klubbeformet, avsmalende til en tynnere basis, sjelden gaffel-delt, 

142,5- 157,5 x 12,0 - 13,7(15,0) um, oppstikkende på modent materiale, 

ca 25 - 30 um over hymeniet. 

Sporer (fig.33) ,en·radet, bredt ellipsoide, glatte, meget sjeldent med 

deBary boble, 12,6 • 13,7 x 7,6 - 8,4 um, 

Parafyser (fig.32 b ) , slanke,trådaktige, mer eller mindre krummet/bøyde 

i toppen(.~kke så utpreget sol\! P.ovalispora 8-sporet),1,0 - 1,5 um,jamn

tykke. 



Ytre eksipulum består av subglobulære til angulære celler 5 x 7 

10 x 15 um (fig.32 d ).(fig.35) 

Østfold,Borge kommune,Torp, nær Kreutzgate, 11.august 1984 (RK 84.100). 

På bar kalkslam ( "mesa"), blant noe Tussilago farfåra. 

Ta.be11 3. 

Sammenlikning av spore· og ascusdimensjoner på 8-og 4-sporet P.ovalispora. 

ASCUS(Ulll) SPORER (um) 

lepgde· x bredde l~ngde. x J~rca<!4~ gj .snitt 
8-sporet RK 84.40 130·160 X 12,0-12,5 12,6-11,!,4x 7,4-8,8 13,7x8,1 

4-sporet ~ 84.100 143-157 X tZ,0-13,7 1~.6-13, 7x 7,6-8,4 13,5x8,1 

Det er en kjent sak at ar~er med 4-sporede asci får større sporer enn en 

8-sporet, dersom det dreier seg om samme taxon, og at disse ikke skilles ut 

som egne arter, men bare blir å betrakte som en 4-sporet form. 

Som det fremgår av tabell 3 er ·_lfi\'ile asci og sporer av samme stø rrelses· 

or4en, og dette kan indikere at den 4-sporede arten virkelig er et nytt 

taxon. Dessuten er fargen på fruktlegemene annerledes (mer intens),para

fysene er mindre utpreget krumme , og den avviker også anatomisk. 

Forhåpentlig vil studier av nytt friskt materiale kunne fastslå med stør

re sikkerhet om dette er en ny art. 

Putv!nula ovalispora ? 4-sporet 

Fig.32 a.fruktlegemer 

b.asci og parafyser 

c.asci med operculum 

d.celler ytre eksipulum 

OlJ~ 
00 

d 
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Fi.g. 33 P.ovalispora ? 4-sporet Fig 34 P.ovalispora .' 4-sporet 

Sporer i asci 4-sporea~? asci i C'B . 

Fig.35 Snitt av fruJttlegeme. 1. CB. 



SARCOSOMATACEAE 

Pindara terrestris Velen. 

De to f•rste funn av Pindara terrestris (fig.36 a) i Norge er nylig be

skrevet av Kristiansen (1984). 

I august 1984 ble det f•rste funn gjort i Østfold, og dermed har vi tre 

funn i Norge med forholdsvis stor geografisk spredning. 

P.terrestris er ellers bare kjent fra Tsjekkoslovakia på noen få lokali

teter (Svr~ek 1979). 

Materialet fra Østfold er riktignok meget sparsomt, bestående av et eneste 

umodent apothecium, men helt typisk med sine store glatte fusoide sporer 

(fig.36 _b_gg _JZ) _, og små grå-gråsvarte kort-stilkede apothecier . 

For beskrivels e og nærmere omtale, jfr. Kristiansen 1984. 

ØSTFOLD, .Tune kommune , S•lvstufossen ( sydsiden), på jord, skogssti, 

i granskog, sanønen med Scabropezia f.lavovirens Diss. & Pfist. ,27 .august 1984. 

Figur 38 viser utbredelsen i Norge . 

3 6 b As e; i med umodne sporer, 
umoden spore , cel l er ytre 

eksipulum og apothecium , 
Østfold, 27 .08.1984(RK). 
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Figur 37 Pindara terrestris, 
RK 82.200,Telemark,Bamble 
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Summary. 

The author present descriptions 4nd illustrations of 17 species of 

rare and interesting operculate discQmycetes from Southern Norway,main

ly from the county ~ Østfold. Host of them are new , either to Norway 

?r Fennoscandia. 

The following species are treated: Scabropezia flavovirens, Boud1era 

acanthospora, Jt.acanthospora f.~, !.dennisii,].purpurea,Leucoscypha 

leucotricha,Rhodoscrpha ovilla,Trichopha@a_paludosa,Trichophaeopsis 

bicuspis, ~.bicuspis 7 4-spored, Helastiza flavorubens,11.carbonicola, 

Aleuria bicucullata, Octospora wrightii, Pulvinula ovalispora, l.ovali

spora 7 4-spored, and Pindara terrestris.· 

Their distribution ~nd ecology are discussed. 



1~50 

REFERANSER. 

Aas,Olav.1983.Tillegg til Vestlandets Ascomycetflora.Blyttia,41,115-119. 

Aase,Steinar.l982.0versikt over alle sopp-arter som er kjent lra Vestfold 

Helvella,l (1),18·59. 

Baral,H.O.l984.Taxonomische und okologiske Studien uber Sarcosc~ 

coccinea agg •• Zinnoberrote Kelchbecherlinge. Z.f.Hyk.,50,117·146. 

Boyaier.E.l894.Nouvelles especes de champignons de France. Bull.Soc.Myc. 

Fr., lO ,59-71. 

Boudier,E.1907.Icones Mycologic~e ou Iconographie des Champignons de 

France. Tome Il. 

Boudier,E.1917.Dernieres etincelles Mycologiques. Bull.Soc.Myc.Fr.,33, 

7-12,pl.l-6. 

Breitenbach,J. & Krinzlin,F.l98l.Pilze der Schweiz.Ascomyceten.Band I. 

313 PP• 

Cai1let,H. & Moyqe,G.1982.Discomycetes rares ou peu communs de Franche

Comte.Bull.Soc.Hist.nat.Doubs,80,27-40. 

Dennis,R.W.G.!918.Britisn Ascomycetes.585 pp.+44fargeplog 31 svart/hvitt 

pl. (+ tillegg H81), Vaduz. 

Dissing,H.1976.A new species of Boudiera from Norway. Kew Bull.,31,!5\-

758,+ pL29. 

Dissing,H.l980.Slægten Melastiza (Pezizales) i Danmark.SVAMPE,nr.1,27-33. 

Dissing,H.1983.Tre nye bægersvampe {Pezizales) i Danmark.SYAMPE,nr.7, 

43-45. 

Dissing,H. & Paulsen,Karen D.1976.Trichophaeopsis tetraspora, a new 

coprophilous discomycete from Denmark. Bot.Tidsskr.,70,147-151. 

Dissing,H. ~ Ftister,D.H.198l.Scabropezia, a new genus of Pezizaceae 

(Pezizales). Nord.J.Bot.,1,102-108. 

Dissing,H. & Raitviir,A.1973.Discomycetes of Middle Asia.II.Thelebola

ceae,Ascobolaceae,Pyr~nemataceae and Pezizaceae from Tien-Shan Moun

tains.Eest.NSV Tead.Akad.Toim.,22,124-131. 

Dissing,H. & Sivertsen,S.1983a.Operculate discomycetes from Rana(Norway). 

~·. Rhodoscypha gen. nov. and Rhodotarzetta gen. nov .. Kycotaxon, 16 , 441-460. 

Dissing,H. & Sivertsen,S.l983b.Operculate discomycetea from Rana(Norway). 

4.0ct~spora hygrohypnophila,Peziza prost~etica and ScutelliniL mirabi

lis spp.nov. Nord.J.Bot.,3,415-421. 

Dissing,H. & Schumacher,T.l979.Preliminary studies in the genus Boudiera, 

taxonomy and ecology.Norw.J.Bot.,26,99·109. 

D9bbeler,P.l979.Untersuchungen an moosparasitischen Pezizales aus der 

Verwandtschaft~von Octospora.Nova Hedwigia,31,817-863. 

l 



r 

r 

451 
Eckblad,F.-E.l956.Some operculate discomycetes new to Norway. 

Friesia,S,~~l~iJO. 

Eckblad ,F. -E.1968. The genera of the operculate discomycetes',A re-evaluati~ 

of their taxonomy,phylogeny and nomenclature.Norw.J.Bot.,l5,1-191. 

Haraldsen,K.Borse & Gravningen,K.l984.Mniacea jungermanniae (Nees:Fr.)Boud. 

funnet i Østfold. Agarica,5,(10),166-167. 

Hiffner,J.1985.Zwei fUr die Bundesrepu~lik Deutschland neue Boudiera-Arten. 

Zeitschr.Mykol,,51,139-156. 

Hirsch,Gerald.l983.Beitrige zur Kenntnis der Gattung Boudiera Cke.(Pezizales, 

Ascomycetes).II.Conspectus der Arten. Wiss.Ztschr.Friedrich-Schiller-Univ, 

a~~a,Hath.-Naturwiss.R.,32 (6),1013-1024. 

Hirsch,G.l985. under trykning i Agarica nr.l2,1985. 

Gamundi,Irma J.l973.Discomycetes de Tierra del Fuego.II.Especies Nuevas de 

Humariaceae. Bol.Soc.Arg.Bot.,l5,85-92. 

Gamundi,Irma J.l975 a.Acerca de los Generos BQudiera Cooke y Sphaerosoma 

Klotzsch tFungi,Pezizales).Sydowia.Ann.Hycol.,Ser.II,28,339-352. 

Gamundi,Irma ~.19?~~b.Fungi Ascomycets,Pezizales. I• Flora eriptogamiea de 

Tierra del Fuego,lO (3),1-184.Buenos Aires. 

Graddon,W.D.l96l.British Records.60.Melastiza scotica sp.nov •• Trans.Brit. 

Mycol.Soe.,44,609-612. 

Itzerott,H.l98l.Die Gattung Octospora mit besonderer BerUcksichtigung der 

Pfålzer Arten. Nova Hedw.,34,265-283. 

Itzerott,H.l983.0ctospora melina,ein seitener Gallbildener.Agarica,4,108-114. 

Jacguetant,E.l984.Les Horilles.Ed.Piantanida,Lausanne. 

Jordal,J.B.1983.Rapport fra soppkurs i Holde.V!re Nyttevekster,78,17-18. 

Kanouse,Bessie B.1958.Some species of the genus Trichophaea. 

Hycologia,S0,121-140. 

Khare,K.B.l975.Four new Octospora species from India.Norw.J.Bot.,22,259-268. 

Khare,K.B.l976.Two new species of the genus Octospora. Can.J.Bot.54,960-965. 

Korf,Richard P.l977.Ascospore guttulation in Trichophaeopsis bicuspis and 

its subspecies,Trichophaea eguttulispora •. Hycotaxon,S,Sll-514. 

Korf,Richard P. & Erb,Robert W,1972.The genus Trichophaeopsi!• Ph~tolo

gia,24,15-19. 

Korf,R.P. & Zhuang 1W.-Y.1984.The ellipsoid-spored species of Pulvinula. 

(Pezizales). Hycotaxon,20,607-616. 

Kristiansen,R.l982.Bidrag til Østfold 1s Ascomycetflora.I. Agarica,3,(6), 

65-98. 

Kristiansen,R.l983 a.Bidrag til Østfold's Ascomycetflora.II. Agarica,4,(8), 

220-264. 

Kristiansen,R.1983 b.Nye funn av slekten Boudiera (Pezizales) i Skandina

via. Agarica,4,(8),292-30}. 



~--• _.....,."... •. -"''c"""'"'"""'""~·-& -·"'*""""""'-"' r ew=m•~·~«Y_.~,.~·· ~ ··-~-.-~-.,-.--~-· 

l 452 
Kristiansen,R.l984.F•rste funn av Pindara terrestris Velen.(Pezizales) 

utenfor Tsjekkoslovakia. Agarica,5,(10),105-110. 

Kristiansen,R. & Marst)d.P,l985. under trykning i Agarica nr.12,1985. 

Kubi~ka,J.1960.Houby Tlebo~ska. ~es.Myko1.,14,164-176. 

Lassueur,Roger.1980.Revision du genre Hblastiza BOY9i!;.Doc.Mycol.l1,1-45. 

Le Gal,M.l957.Le genre Leucoscypha Boud. Bull.Jard.Bot.Bruxe1.,27,719-728. 

Le Gal.H.1958.Le genre Helastiza Boudier.Bull.Soc.Hycol.Fr.,74,149-154. 

Lobmeyer,T.R.l984.Rhodoscypha ovilla (Peck)Diss1na· & Sivert~en.Zwei Nach

weisen aus der Bundesrevublik Deutschland.Zeitschr.Myko1.,50,147-152. 

Maas Geesteranus,R.A.1967.Studies in Cup-fungi·.- I.Persoonia,4,417-425. 

Haas Geesteranus,R.A.1969.Q!:fungi van Nederland.2b.Pezizales deel Il. 

Wet!mu;:b.Meded. Konin-•. Nederl.Natuurhist. Veren. ,No. BO, 1-83. 

Maas Geesteranus,R.A,1975.Melastiza flavorubens found in the Netherlands. 

Persoonia,8,215-217. 

Matheis,W.1979.Beitrige zur Kenntnis der Discomycetflora des kantons 

Thurgau.V.Die Discomyceten des Lauchetals. Hitt.Thur.Naturforsch.Gesellsch., 

43,130-163. 

Moravec,J.1969.Some operculate discomycetes from the districts of Mlada 

Boleslav and Ji!{n.(Bohemia).~es.Hykol,23,222-235. 

Horavec,J.l97l.Some operculate discomycetes from the park in Ilidla near 

Sarajevo (Jugoslavia).~es.Mycol.,25,197-202. 

Horavec,J.l972.0perculate discomycetes og the genera Aleuria Fuck. and 

Melastiza Boud.from the district of Hlada Boleslav (Bohemia). 

~es.Mykol. ,26, 74-81. 

Moravec,J.l979.Trichopbaeopsis latispora sp.nov •• a new discomycete from 

Moravia (Czechoslovakia). 6es.Mykol.,33,13-18. 

Moravec,J.l98l.Boudiera caucasica sp.nov., a new species of operculate 

discomycetes from Caucasus. ~es.Mykol.,35,189-191. 
Pfister,D.H.l976.A synopsis of the genus Pulvinula. Occas.Pap. Farlow 

Herb. ,9,1-19. 

Seaver,F.J.1928.North American Cup-fungi (operculates).New York. 

Seaver,F.J.1939.Photographs and descriptions of Cup-fungi.XXXIII. 

A new Boudiera. Mycologia,31,499-501. 

Schumacher,T.1979.Notes on taxonomy,ecology and distribution of oper

culate discomycetes (Pezizales) from river banks in Norway. 

Not:.w.J .Bot., 26,53-83. 

Sivertsen,S.l975.Soppkursene i Trondheim 1975.Våre Nyttevekster,71,8-10. 

Spooner,B.M.1981.New records and species of British Microfungi. Trans. 

Br.Mycol.Soc.,76,265-301. 

r 



45~ 

Svrtek,H.l279. A ~axonomic revision of Y!~enovsky's types of operculate 

discomycetes (Pezizales) preserve4 in National Huseum,Prague. 

Sb.Nårod.Huz.Praze,32 B,115·194 (1976). 

Svr~ek,H. & Kubi~ka,J.1968.Beitrag zur Kenntnis der opercuJaten DiscomyceteQ 

des Gebirges Jeseniky (Hochgesenke) in der Tschechoslowakei. 

eøs.H1kol.,22,180·185. 

Velenovsky,J.1934.Honographia Discomycetum Bohemiae.Pars I-II.Pragae. 

Weholt,ft.1981.Leucoscypha 1eucotricha (Alb.& Schwein.ex.Fr.)Boud. -

en særegen begersopp. Agarica,2,(3/4),213·214. 



Doktorgrader i mykologi. 

I Agarica hefte 10 står det at Klaus Høilands 

doktorgrad var kun den tredje doktorgrad i mykologi 

gjennom alle tider i Norge. Dette er imidlertid en 
.. 

sannhet med betydelige modifikasjoner. 

Dersom det bare dreidde seg om avhandlinger som 

utelukkende bygger på sopp slik en finner dem i skog 

og mark, - ja da kan Høilands sies å være den tredje. 

Men det finnes også en anden type soppavhandlinger, 

nemlig de som bygger på dyrking av sopp i labora

toriet. Ingen vil benekte at dette også er mykologi. 

Da blir den første norske doktorgrad på et myko

logisk emne, den som Olav Johan Olsen Sopp fikk i 

1893 på avhandlingen 11 0m Sop paa levende Jordbund". 

En merkelig tittel og merkelig avhandling, - men like

fullt 41 år før Ivar Jørstads doktorarbeide om rust-

soppene på Kamtsjatka. 

Deretter fungte Håkon Robak som disputerte i 1943 på 

en avhandling om dyrkningsstudier av forskjellige sopp 

som bryter ned ved. 

Sigurd Funder var den neste med en studie over de 

viktigste muggsopp i gammelost i 1946. 

I 1963 var det Tor Arve Pedersens tur. Han hadde 

studert forskjellige fysiologiske sider ved en spesiell 

gjærsopp. 

I tillegg finnes det nok enkelte medisinske og bio-

kjemiske doktoravhandlinger med et visst mykologisk 

preg. 
Finn-Egil Eckblad 
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The following floras are published: 
Corticiaceae of North Europe (vol 2-7 )published). 
Polyporaceae of North Europe, cornplete in 2 volurnes 
A prelirninary polypore flora of East Africa 
Scytinostrornataceae & Coniophoraceae of · North Europe 
Nordens Rustsopp (in Norwegian) 
In preparation: 
Polyporaceae of North Arnerica 
Geastraceae of North Europe 
Int erested to be on our rnailinq list? Write to Fungif lora A/S 
P.O. Box 95, Blindern, N-0313 Oslo 3, Norway 
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A1VD BRITISH SPECIES OF 

PSATHYRELLA 

E.KJTS VAN WAVEREN 

PERSOONIA Suøølement Volume 2 

Order form 

Please send .. copy(copies) of 'E. Kits van Waveren, The Dutch, 
French and British species of Psathyrella' to: 

(Name, institute) 

(Address) 

Date: Name and signature: 

To be sent to Miss M. van Zoelen, Rijksherbarium, P.O. Box 9514, 
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Hella Nielsen m.fl. 3. oplag 1985. 190 sid~r. ill., 
htt. Kr. 80,00. 
Bogen giver en overs i gt over algernes og bakte
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Tyga Christensen. 1982. 136 sider, ill., hit. Kr. 
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G.Gulden 
K.M. Jenssen 
J. Stordal 

The first volume in a series of coloured photographs 
with macro- and microscopic descriptions and 

critical evalution of taxonomy and nomenclature 

OFFERED FOR SALE DURING THE CONGRESS 
or you can order it directely from 

SOPPKONSULENTEN, WESSELSGATE 3 
N-0165 OSLO l. Price NOK 125,-

Vi minner om at manus til neste års spesialutgave av 

Agarica (Nr.14) må være oss i hende innen 15.mai 1986. 

We remind you that dead-line for the next special issue 
of Agarica (No.14,1986) is May 15th 1986. 
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