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TH E GENUS FLAMMULASTER {AGARICALES) 
IN THE NETHERLANDS AND ADJACENT REGIONS 

I~LSE C. VELLINCA 

Rijksherbarium, l.eiden 

A key to the specie ~ und varie ties or /<lammulaster growing in the Nct11erlands 
and adjaccn t regions is g iven ; each taxon is provided w1th u desc rip tion and line 
drawing:.. Flammufaster fimufarus var. firus is described M new. The fo llowing 
new combinations arc math:: F. earpophifus var. rhombosporus, 1•: carpophifus 
var. subincarnarus, F. fimulorus var. novasilvensis and Caterina harrisonii. Prob· 
lems concerning delimitat ion o f the genus and its systematic posi tion arc brie0)• 

discussed. 

1 he genus Nammulasrer was first described by Earle ( 1909: 435) as a segregate of the 
genus Naucoria (Fr.) Kumm. to accommodate species with the fo llowing characters: 
basidiocarp putrescent ; pileus convex , squamose or silky; lamellae adnexed to decur­
rent ; stipe centra!, slender with cartilaginous cortex; veil subevanescent , not forming a 
dislinct annulus ; spores ferrugineous or cinnamon. 

Unaware of Earle's genus, Kiiluter & Romagnesi ( 1953: 239) recognized the infra­
generic taxon Naucoria subgen. Aoccularia for more or less the same taxonomic group, 
hut excluding the taxa belonging to their Naucoria subgen. Tubaria . Orton (1960: 168) 
accepted the au tonomy of this group, but preferred to recognize it as a separate genus. 
which he called Aocculina, because of the already existing genus f7occulorill Pouz. 

The synonymy of Aammulaster and Aocculina was soon recognized and Watling 
( 1967) transfe rred the majority of the European species, which had been keyed out by 
Orton ( 1960), to Flammulaster. 

In its modern circumscription Aammulaster is characterized as follows: 
basidiocarps small, white to dark brown, with granular to noceulose, or squamulose 
pileus. and mostly with nocculose-fi brillose stipe . 
spore print pale ochraceous. rusty to dark brown. 
spores very pale brown or brown, smooth. thin-walled to thic!t:-waUed , without or 
with germ pore, very rarely with dextrinoid inner wall. 
cheilocystidia present. 
pleura- and chrysoeystidia absent. 
pileipellis dry. a cutis made up of globose to inflated clemen ts in ascending chains, or 
a cutis made up of cylindrical hyphae with cystidioid terminal elements, with heavily 
incrusting, brown pigment. 
velum universaJe in adult stage innate to surface of pileus, made up of globse to innated 
elements (Reijnders, 1963). 
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velum partiale present, mostly very fugacious, rarely more or less persistent. 
clamp-connections present in all tissues. 
KOH-reaction on pileus dark brown. 

- growing saprophytically on wood or on leaves, or terrestrially. 
Flammulaster in this circumscription is fairly heterogeneous. The European represen­

tatives can be divided into two groups, viz. (i) a group characterized by pale ochraceous 
to brown, moderately to very thin-walled, fusoid to amygdaliform spores, often with a 
suprahilar depression, and a pileipellis made up of ellipsoid-oblong to globose elements 
in chains, and (ii) a group characterized by brown, thick-walled, ellipsoid to oblong, 
phaseoliform or rarely amygdaliform spores with or without germ pore, and by a pilei­
pellis varying from a cutis made up of inflated elements to a cutis with chains of globose 
elements. The latter group is fairly heterogeneous in itself again on account of the varia­
tion both in the structure of the pileipellis and in the spores, especially the presence or 
absence of a germ pore. 

Both the delimitation of the genus Flammulaster and the question to which family it 
belongs, are rather controversial. Having studied only the European representatives of 
this genus, I can provide only a limited contribution towards the solution of these prob­
lems, as in other parts of the world, e.g. in Australasia (Horak, 1980c) a great morpho­
logical diversity, differing from the diversity in the European taxa, can be found. 

A close relationship between Flammulaster and Phaeomarasmius is generally admitted. 
The latter genus differs according to Singer (1975: 564) in possessing revivescent basi­
diocarps with the pileipellis being a cutis of elongated elements with heavily incrusting 
pigment, and somewhat longer spores, viz. 8- 16 pm long (in Flammulaster 5- 11 pm 
long). Singer considers these differences too insignificant to warrant generic status and 
therefore reduced Flammulaster to subgeneric status under Phaeomarasmius. 

Horak (1980c: 174) in his work on Flammulaster and Phaeomarasmius in New Zea­
land mentioned spore shape as the main differentiating character, viz. limoniform or 
sublimoniform in Flammulaster, and subglobose, phaseoliform or amygdaliform in Phaeo­
marasmius. However, these differences are only valid in a restricted area, as a species 
from Papua New Guinea combined limoniform spores (a character of Flammulaster) 
with a pileipellis made up of elongated elements (a character of Phaeomarasmius) (Horak, 
1980b: 176). Application of Horak's criterion to the European species would make 
Flammulaster homogeneous, viz. comprising only the first of the two groups as mentioned 
above, but would simultaneously make Phaeomarasmius extremely heterogeneous. 

A critical revaluation of the generic limit between Flammulaster and Phaeomarasmius 
is urgently needed, but this should be preceded by a world-wide monograph of both 
genera. For the time being I consider it prudent to refrain from a new generic arrange­
ment and therefore Singer (1975) is followed as to the circumscription of Flammulaster 
and Phaeomarasmius, but these taxa are recognized here on generic instead of subgeneric 
level. 

The group of F. limulatus shows resemblances to the group of Pholiota lucifera as 
well as to the group of lnocybedulcamara. It is not impossible that F. limulatus and 
F muricatus contain styrylpyrones, as both species are vividly yellow-brown coloured, 
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a:; do several wood-inhabiting species of the genera Pholiota and Gymnopilus. ln Pholio ta 
lucifi•ro 1 he Jlllcipcllis is, in contrast with the pileipcllis of Flammulaster-sr>ecics. a slightly 
gda1101ted cutis of cylindrical hyphae with incrusting pigment. 

Komagncsi (in Kuhner & Romagnesi, 1953: 244) suggested a relationsh ip of r: limu­
latu~ :md /·: muricallls with the group of Pholio ta tuberculosa-curvipes, but Kiihner (in 
Kuhner & Romagnesi, 1953: 244) suggested affinities with the group of lnocybe dulca· 
mara. a Jll)~si hility also considered by Kuyper ( 1986). The latter group differs in the 
pn:scm.:c of a well-developed cortina. the colour of the spore print. vit. clay brown to 
snuff brown. spores without a germ pore and the mycorrhizal mode of life. It is difficult , 
hnwever. to interpret such resemblances as support fo r (phylogenetic) relationships. as 
the ~imila rities relate predominantly to presumably primitive characters. 

The group of species with a pileipcll is with cystidioid terminal elements shows a strong 
resemblance 10 some species of Simocybe (Horak 1980a, c, d). Species of the latter genus, 
howc.,cr. usually possess non-limonifoml spores and are characterized by olivaceous 
J'I)Wlents 111 pileus and/or lan1ellae. These ch:~ractcrs suffice for generic separation in 
Lurope. hut it has to be admit ted that some Australasian species cannot be classified 
UnClJlliVllC:tiJy. 

Another genus that shows resemblances to certain species of Aam mulaster is the 
;!<'nu) litbaria. 1 he pilcipellis of Tu baria is a cutis made up of repent cylindrical hyphae, 
hut in T confrogosa the hyphae of the pileipellis are inflated and minutely incrusted. 
1 hi) )pecies has also been placed in Plzaeomarasmius, but in spore characters and in shape 
Jnd 1m plantation of the cheilocystidia it strongly resembles T. f urfitracea, the type spe­
liC> of the genus (Kuhner, 1969: Ham1aja. 1978). 

II is rem:~rkable that variation in thickness of the spore-wall and hence in spore-colour 
Ill l-7tlllllllltloster is parallelled by that in 11tbaria. 

Rcprcscnt:uives of L:.uropean taxa of the above mentioned groups and genera with 
rcscmhlances 10 l-7amnutloster show all the same dark brown KOII-reaction on the pileus. 

The question to which family Aam mulaster belongs is likewise rather diversely an­
s" ercll l.valu:ltion of the different answers to this question is seriously hampered because 
presen t-day mycologists do not agree on the circumscription of the families. Bas (in Bas 
& Jl.. I 9X6) evaluates the family concepts by Singer ( 1975) and Kuhner (1980) and sug­
ge 1~ that the dtfferences in family concept are primarily caused by different evolutionary 
Jssumptions. lie, therefore. advocates a strictly phenetic approach for the time being. 
Both thi~ basic taxonomic philosophy and his resultant conclusion that A ammulaster 
I> best regarded a member of the Cortinariaccac arc accepted here. 

,\ s. for the time being, the delimitation of the genus A ammulaster is not qui te clear. 
ami in view of the well-defined European taxa. this seems to support Voous' statement 
t 1970 J) th:ll genera can be described and given a name, but genera cannot be discov­
crcd as they do not exist, in contrast to species which do exist in nature as real entities. 

In thb p:~pcr a key to the species of F/ammulasrer in north-western Eu rope is given, 
Jnd the spec1es are described and illustrated. Much attention is given to the species con­
..:ept 111 two groups of taxa, viz. the group around F. carpophilus and the group of r: li· 
mulalltl As the species belonging to this genus arc generally easily overlooked because 
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of the small size of the bas.idiocarps, it is not surprising that owing to the unknown vari· 
ability of the taxa concerned too many have been dist inguished. 

All collections studied arc conserved: if no herbarium is mentioned the concerning 
collect ion is deposi ted in the personal herbarium of the collector. 

The magnification of the microscopical figures is as follows: spores x 1500. basidia 
and cystidia x 1000, elements of the pilcipcllis x 500. 

Flammulaster Earle 

F/ammulasrer Earle in Bull. N.Y. 13o t. Gdn 5: 435. 1909. - Holotypc: Agoricuscarpoplrilus Fr. 
F/occulino P. D. Orton in Trans. Br. mycol. Soc. 43: 168. 1960. - Holotypc: Noucoria granulosa 

J . Lange. 
Noucorio subgen. F/occularia KUhn. & Romagn., Fl. anal . Champ. sup.: 239. 1953 (not valid. no 

Latin diagn.). 

KEY TO THE SPECIES 

1. Spores very pale coloured and thin-walled; pi leus pale ochraceous, pale pinkish or pale pinkish 
brown, rarely orange-brown. 
2. Spores (5.0 - )5.5 - 6.5( - 7.0) x 3.0 - 3.5 (- 4.0) pm: cheilocystidia 17- 30 pm long, cylindrical ; 

terrestrial . . ....... . ............... .. ... .. ..... . . 4 . F. speireoides 
2. Spores (6.0 - )6.5- 10.5 (- 11.5) x (3 .5- )4.0-5.5 (- 6.0) pm ; cheilocystidia longer than 25 pm, 

cylindrical or nanowly lagcnifonn; on plant debris. very rarely terrestrial . 3. F. corpoplri/us 
I. Spores distinctly brown, moderately to strongly thick-walled; pileus orange-brown, rusty brown, 

golden-brown, etc. 
3 . Cheilocystidia from non-pedunculate and uuiforrn to peduncul:ue and narrowly utriform. 

never (sub)capitate; inner spore wall dexuinoid .. .. ...... .. ..... 7. 1-: wieslandri 
3. Cheilocystidia cylindrical or pedunculate and nanowly lagcniform, sometime subcapitatc; 

spo re wall not dextrinoid . 
4 . Spores fusiform -ellipsoid , without germ pore. moderately thick-walled. 

5. Elements of pileipellis mostly globose to subglobose: spores (7.5 )8.0- 9.5( 10.5) x 
4.0 - 5.5 pm; chcilocystidia narrowly lagcnuorrn to cylindrical, no t subcapitate 

I . F. gronulosus 
5. Elements of pileipellis ellipsoid to oblong: spo res 6.5 - 8.5( 9.0) x 4- 5.0( 5.5) PJn; 

cheilocystidia narrowly lageniform and subcapitatc ........... 2. F. fermgineus 
4. Spores phascoliforrn, ellipsoid or amygdaliform, distinctly thick-wnlled , often, but not in 

all species, with distinc t germ pore. 
6. Spores 8.5- 10.5(- 11.0) x 5.0- 6 .0 pm ;chcilocystidia lngcniform and subcapitatc 

8. r: species 
6 . Spores up to 9 pm long; cheiloc)•stid ia cylindrical. broadly cylindrical, or narrowly 

lagcniform. sometimes subcapitate . 
7. Spores ellipsoid and without germ pore; cheilocystidia lagenjform . . . 9. F. gracilis 
7. Spores phnseolifonn, nmygdalifo rm wtth or wiLhoutncutc apex, or ellipsoid, mostly 

with distinct germ pore; chcilocystidia cylindrical and then often subcapitatc to 
subclavate. 
8. Pileipellis with squnmulc~ made up of globo~c to ellipsoid clements 

6. F. muricatus 
8. Pilcipcllis with squamules made up of cylindrical hyphae with some globose 

clements ............................ .. ... 5. F. /imulatus 
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I 'tl I Nommulastcr granulosus. - Hub• I (x I). spores. cheilocystidia and clements of p1leipellis 
(from Jlellinga 697). 

1. Flammulaster granulosus (J . Lange) Watt. - Fig. I 

Naucuriogranulosa J. L:lngc. Fl. agar. dan. 4 : 20. 1939 (no Laun d1:~gn .): ex J. Lange, Fl. agar. 
dan. 5: VI 1940. Plraeomarasmius xranulosus (J . Longe) Sing. in Lillo a 22: 571 (' 1949') 1951. 
- f7orculinagranulosa (J . Longe) P. D. Orton in Trans. llr. mycol. Soc. 43 : 175. 1960. - F7ammu· 
14sttr qanulasus (J . Lange) Watl. in Notes R. bo t. C dn f.dm b. 28: 66. 196 7 (as F. granulosa). 

Sdcncd dc,cr1pt 10n s & illustrat i ons . Enderle 10 Z. Mykol. 51 : 16 17. 1985. 
Crorcr m Mykol. Mill . Olatt 25: 18. 198 1. Kuhner in Kuhn. & Romagn. in Dull Soc. Nat . Oyonnax 
10 II 27 28 1957 : J Lange. Fl. agar. dan. 4 : pl. 124C. 1939. 

Pilcu!> (3 )5 25 mm, when young hemispherical, expanding to undulately plano· 
convex with broad umbo, or applanate, when young dark brown (Munsell 7.5 YR 3/4). 
later Ill centre dark brown. dark reddish brown and sbghtly paler at margin (Munsell 7.5 
YR 4dl 6,6), when dry pale brown (K . & W. 5C4), when young completely dark gran· 
ulosc, l3ter distinctly granulose in centre only, more granulose-fibrillose towards margin, 
11hcn young with velar remnants at margin . Lame ll ae (L = 15- 28, 1 = 1- 5), moder· 
a tel) lh~tant. emarginate, with or without decu rrent tooth, ventricose or not, up to 2.5 
mm broad. when young pale brown (Munsell I 0 YR 7/6), later brown to orange tinged 
bro"n (Munsell 7.5 YR 5/6), with irregular white nocculose edge (lens). Stipe 13 40 
x 0.2 3.5 mm. cylindrical or slightly broadened at apex, fistulosc, pale brown at apex 
(Mun!>CII 10 YR 7/6), brown or dark brown in lower part (Munsell 7.5 YR 4/6). at apex 
fm cly pubescent (lens). in lower 2/3 or 3/4 loosely fi brillose-noccose. Context con­
colorous with su rface in all parts. Sme ll indistinct, fungoid , slightly resembling the 
smell of Pe/argonium . Tas te indistinct, mild. 

Spurcsinsidevrew(7.5 )8.0 9.5( 10.5)x4.0 5.5pm,Q=(l.45- )1.6 1.9(-
2 ~). 0 = 1.65 2.0. fusiform-amygdal iform with !>uprahilar depression and connuen t 
h1IJr appendage. in frontal view (4.0 )4.5 5.5 s-un broad, Q = (1.4 ) 1.5 I .85( 2.0), 
Q = l .u 1.9. slightly fusiform to oblong, withou t germ pore, brown, moderately thick· 
walku. Basidia 22 40 x 6- 8 IJin, 4-spored. also some 2-spored. Cheilocysti<.l ia 
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F'ig. 2. Flamnwlaster fern.tgineus. - llabit (• 1). spores, cheilocystidia and clcrn~:nb of prlcrpdl < 

(frorn Schreurs 763). 

25- 75 x 3 9 J.Un, narrowly lageniform to narrowly cylindrical, irregularly nexuosc 111 

apical part, colourless, thin-walled. Pi le ipellis made up of chains of mostly globose w 
oblong, I 0- 30 J.Ull wide elements with thickened wall and heavily incrustmg bro'' n 
pigment. Stip itipellis a cutis. at apex with caulocystidia simil3r to cheilocylttidiJ m 
lower part with loosely arranged cylindrical hyphae with rather short clements. thtd ... 
walled, with incru ting brown pigment. 

Hab t tat & d istribution. Gregarious, terrestrial on rather rich loam} to da'~' 
oils in deciduous forests. not common. widespread in Europe. Sept. Dec. 

Collection~ examined. - NI-THERLANDS: prov. Noo rd -Hollnnd. Armtt'rd;un \rn · 
sterdnmsc Bos, 26 Dec. 1959, E. Kitt ~all Jl!avcrc11 (L): rbrdem, 8 'ov. 1983. C B. lJ1Jr (cull I ( 
Vclhnga 579) (L): prov. Zuid-Ho ll nnd, Riddcrkerk, ' lluys ten Donk'. 13 Oct. 1978. F TJall/111!11 d 
Ci. J. M. G. Tfalllllgii·Deukers; prov. Zeeland, Zceuw~ Vlanndcren, Grocdc. ' t Vlnam~ch.: Du> n. 19 
Nov. 1982, A. de Meijer 6 79 (L): prov. Lam burg, Wijlrc, along Geul, 28 Oct. 1979, 1:.. J . • II. A molds 
(WBS). - DENMARK, Sjaelland, Pracst9, Leestrup Skov, 17 Sept. 1985, E. C Vcl/ilrl!a 80:! & 1'1 '' 
(L). BELGIUM. prov. Lim bur~ . Kanne, n~::u C:mlc Caster. 17 Oct. 1984, 1:.. C VclliiiKD 69-lll 
- GERMAN F'EDI:RAL REPUBLIC. Bayern. B::mcuth, Oe1. 1978. W. Bayer 720 (L) 

2. Aammulaster fcrrugincus (Maire) Watl. - Fig. 2 

Naucoria femtginea Maire in Kuhn. & Rom~n. rn Bull. Soc. Nat Oyonna' I 0 II ~ 195, 
Flocculina (ern.tgitreq (Marrc) P. D. Orton in Trans. Dr. mycol. Soc. 4 3: 175. 1960. r lommulaHI'T 
ferntgineut (Marre) Watl. in Notes R. bot. Gdn f'dinb. 28. 66. 196 7 (as F. fcmtginea) . 

Misapplied name. - Naucoriasiparla sensu J. Lange. Fl. agar. dan. 4 : 19. 1939. "'n"' 
Romagn. in KOhn. & Romagn., f'l. anol . Chump. sup.: 241 . 1953. 

Scl c~: t c d de sc ript i ons & II lu s t rntrons. Kuhner tn Kuhn. & Roma~n.rn Ru ll s .. , 
N:u. Oyonnnx 10- 11 : 12- 14. 1957; J Lnngc, Fl. ago.r. dan. 4: pl. 124 F'. 1939 (a> N. sipano> 

Pileus 6- 22 mm, at fust hemispherical, convex o r conico-convex,expanding to pl3no­
convex or applanate with low broad umbo, hygrophanous, in moist condition dark ru~t~ 
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bro"n. pJicr towards margin (Munsell 5 YR 4/4 4/6), indistinctly translucently striate 
up Ill 1/2 of rJdius. on drying pallesccnt to yellowish orange-brown, with darker granu· 
lose )(]Uamule:. at centre. towards margin granulosc-fibrillosc or subglabrous. Lamellae 
( L = IS 25. I = I - 3) moderately distant , broadly ad nate, sUghtly cmargjnate to subde­
currcnt wuh tooth. not or slightly ventricose, rusty red-brown (Munsell 5 YR 4/6), with 
-:oncolorous or whitish, even or Oocculosc edge (lens). Stipe 10- 20 x 0.7- 2 mm, cylin· 
drical or slightly broadened at base. fistulose, more or less concolorous with pileus, bu t 
p~lcr at apex. whitish finely pubescent at apex. brown ochraceous fibrillose-lanate in 
lower 3/4 part. Context concolorous with surface, in pileus pallescent to cream on 
Jr~ ing. S me II indistinct. slightly unpleasant when bruised. Taste indistinct, acidulous· 
astringent 

Spores 111 s1de view 6.5- 8.5( 9.0) x 4.0- 5.0(- 5.5) J.llll, Q = (1.45- ) 1.5 1.95(­
~ - 15 ). Q = 1.6 1.85, subfusifom1 to oblong. some with suprahiJar depression, with con· 
lluent hilar appendage, in frontal view 4 .0- 5.5( - 6.5) J.lin broad, Q = (1.35- ) 1.5- 1.85 
( ~-1 ). Q = 1.6 1.85. oblong-fusifom1, without gcm1 pore, brown to pale brown. slightly 
thtck-wallcd. Bas idia 20 30 x 6 8 J.Ull. 4-spored . Chc ilocyst idia crowded, 28- 60 x 
3 9 ;..rm . narrowly lagenifom1, some cylindrical, subcapitatc, at apex 4- I 0 J.lffi wide. 
colourle\ :md thin-walled. Pileipellis made up of chains of inflated clemen ts 6- 45 x 

~5 s.un. thick-walled with brown incrusting pigment, with ellipsoid terminal clements. 
Stip iti pcll is a cutis with at apex cau locystidia, similar to cheilocystidia, lower down 
wnh loo:.cl)' arranged hyphae made up of inflated clements with intracellular and incrus· 
ting brown ptgmen t. 

li abllat & dist ribution. - Gregarious. terrestrial on loamy, clayey, rather rich 
sotls in dcdduous forests: not common, widespread in Europe. June Dec. 

(.'oii<'Cltlln\ c "amancd . - NETHERLA 'OS: prov. Ove rijssel: Denekamp. Sanyavcn. 
1.: O.-a 1961. (.. &s 2484 (L) and J. J. Barkman 7/J 8 (WBS): Denekamp, Borg Bosch. 16 Oct. 1962. 
f AitStoll h'al'trell (L); prov. Noord-Brabont. Cinnckcn. Ulvcnhoutse Bos. 8 June 1958, P. D. Jan· 
S€'11 I ll. Orella. Lac~bos. Dec. 1953, P. B. Jansen (L). prov. Limburg: Swalmen, Hlllenraadt. 7 Oct. 
196~. C Has ~849 (L) and F. Benjaminsen 49; Sint Gccrtruid, Riesenberg. 30 Oct. 1982,J. Schreurs 
-6] CL) DENMARK , SJaelland. Prac't~. Lcc~uup Skov, 17 Sept. 1985,£. C Vellinga 803 (L). ­
GRI ,,T BRITAIN. Wales, Montgomery, Lake Vyrnwy, II Sept. 1962. E. Kits vanlllaveretr (L). ­
BELGIUM. (lrov. Namur, Rochefort. 30 Sept. 1967. P. B. Jansen. - GERMA N FEDERAL RE· 
Pl' BLIC. Rhcanland ·Pfalz, Pclmer Wald, 15 Sept. 1970. P. B. Jansen (L): Nurdrhcin-Wcstfulc n. 
~ll·n~hcn GIJdb~ch, 27 Oct. 1985, ~0 Oct. 1985. M. & S. Met1sers. 

3. Flammulaster carpophilus (Fr.) Earle Fig. 3 

ASianruscarpoplrifus Fr .• Observ. mycol. 1: 45 . 1815 . Naucoriacarpophila (1-r.) Qucl .. in 
~~~m Soc lmul MontbCiiard, ser. II , 5: 134. 1872. Calera carpoplrifa (Fr.) Quel .• Fl. mrcol. 
r-r.n.:c· I. I b88. Flammulasrer carpoplrilus (Fr.) Earle in Bull. N.Y. bot. Cdn 5 : 435. 1909. 
Tubaria carpoplrila (Fr.) Kuhner. Genre Calera: 32. 1935. - Phaeomarasmius carpoplrilus (Fr.) 
San)! . an Syd<>waa 2: 37. 1948. Flocculinacarpoplrila (Fr.) P. D. Orton an Trnn~. Br. mycol. Soc. 
43 . 175. 1960. 

Lepiora rlrombospora Atk. in Proc. Am. phil. Soc. 57: 356. 1918. Arm filaria rlrombosrJora 
CAll.. .) C. ll. Kauffm. in Pap. Mich. Acad. Sci. 4 : 317. 1925. Cystoderma rlrombospornm (Atk.) 
-\II. math & San~. in Pap. ~1ich. Acad. Sci. 30: 99 ('1944') 1945 . Naucoriarlrombospora (Atk.) 
J. r a\"r ~ 111 Mat. t-1 . crypt. Suisse, X, 3: 144. 1948. Plraeomarasmiusrhombospora (Atk.) Mos .. an 
GJnh Kl KryptoJ:. -FI. 2b/ 2. 2. AuO.: 168. 1955 (not valid. basionym not mentioned) - Floccu· 
li11o rhomhospora (Atk.) P. D. Orton in Trans. Br. myeol. Soc. 43: 175. 1960. Flammulasrer 
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rhombosporus (Atk. ) Watl. in Notes R. bot. Cdn Edinb. 28: 67. 1967 (as F. rlzomh()sporo ). 
Phoeomorosmius rhombosporus (Atk.) Malloch & Rcdh. in Fungi canad. 142. 1979. 

Noucorio corpophiloides Kilhncr in Kilhn. & Romagn .. 1"1. anal. Champ. sup .. 24 1. 1953 trw• 
valid. no Latin). - Phoeomorosmius corpoplziloides (Kuhner) ~1os. in Cams. Kl. Kryptoj!. - 11 ~h. 2. 
2. AuO.: 169. 1955 (not v:~lid). - Noucorio corpophiloides Kill10cr in Kiihn. & Romagn. tn Bull . 
Soc. Nat. Oyonnax I 0 - 1 I : 5. 195 7. - Flocculino corpoplziloides (Kill111cr) P. D. Orton in Tr.rn• 
Br. mycol. Soc. 43: 175. 1960. - Flommuloster corpophiloides (Kilhncr) Watl. in No te~ R ho t 
Cdn £din b. 28 : 65. 1967. 

Noucorio subincomoto Joss. & Kuhn. in Kuhn. & Romagn .• Fl. anal. Champ. sup .. 241 195 ~ 
(nom. nud.). Naucorio subincomoto JoS). & Kilhn. in Kilhn. & Rornagn. in Bull. Soc. N:rt 0 }1111· 

nax 10 - 1 I : 6. 1957. - Flocculino subincornoto (Joss. & Kilhn.) P. D. Orton in Tran~. Br rnyn'l 
Soc. 43 : 176. 1960. - Flommulaster subincomorns (Joss. & Kuhn.) Watl . '"Note~ R. bol. Gun 
Edinb. 28:67. 1967 (as f: subincomoto ). 

The group of small , pale-spored Flammuloster taxa U1at grow on leaves :mu othl.' r 
plant debris, has thusfar been divided in a rather large number of species. Besides morpho· 
logical differences, such as colour of basidiocarps, spore shape, and shape of chciloc~ S· 

tidia, much attention has been given to ecological differences. 
Revaluation of the morphological differences indicates that these differences arc small. 

and that the various taxa differ from each other in only one character. These diffl'rcnr.:~ 

do not warrant the recognition of these taxa on specific level. but as these morpholog­
ical differences concur with ecological specialization, it seems likely that incipient spcn· 
ation occurs. For the time being, it seems better to give these taxa the rank of varie t ~ 

under F. carpoplzilus. except F. carpophiloides, which is considered to represl.'nt not 
more than a colour variant of var. carpophilus with a slightly different habitat. 1 h..- var· 
ious varieties can be considered as ecotypes of I'~ carpopllilus. 

However, occasionally specimens can be encountered that do not easily fit in the inf1 a· 
specific classifica tion proposed, e.g. a collection from the Gem1an f ederal Rcpuhlh· 
(Sandebeck, 5 Oct. 1976. C Bas 7062 (L)) (variant I) with fiexuose cylindrical cheilv· 
cystidia and long spores: (8.0- )8.5- 10.5(- 11.5) x (4.0- )4.5- 5.0(- 5.5) s.m1. Q = 
2.05; basidiocarps growing on bare soil. 

Another collection (Belgium, Vencinlont, 25 Sept. 1984, P. B. Jansen 84- 375) (van· 
ant 2) shows a remarkable combination of characters: pileus pale ochre;spores 7.0 9 0( 
9.5) x 5.0 6.0( 6.5) pro in side view. 5.0- 5.5(- 6.0) S.Uil broad in frontal view. mostl) 
with apical papilla; cheilocystidia 40- 60 x 4- 6 pm , cylindrical. slightly fiexuosc. 1Wt 
capitate and not or slightly inna ted in lower part ; growing on a path in deciduou~ f11rc<.t 
TI1is collection represents an up to now undescribed taxon in this group. 

The occurrence of this kind of va.riants makes it likely that speciation in this group 
is in full progress. Therefore the acceptance of one species with a number of varietie 
and variants seems the best way of presenting this complex in this stage of evolutionar) 
development . 

Three other taxa, viz. F. salicipllilus (J . Favre) Watl., F. f usisporus (P. D. Orton) Wat l.. 
and F. microspilus (Rontagn.) Watl., seem also to belong to this species complex . Proba· 
bly. these taxa deserve also the rank of variety, bu t they are rare and have not yet bl!en 
recorded from the Netherlands. Since I have not seen any material of these taxa. I refrain 
from formally proposing the probably necessary new combinations. 
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KEY TO TilE INI·RASP L:Cil· IC I'AXA OF F. CARPOPitJLUS 

Spore''' 11h th~t inc t papilla. 

l C'h~•II>C)')Iillia distinc tly lagemform . . . . . . . . • . • . . . . . . . . . . . v:u. rhombosponlS 
~ O•c•ICX:)S tidia cylindrical, slightly ncxuosc, omc slig.luly infla ted in lower part 

Y3!iant 2 (description sec above) 
Spor.:' "11hou 1 papilla. 

3. OlciiO.:)'slldia lageniform .....• ...... . . . ........•.. .. . va r. carpophilus 
3 Chc•locy\lldb cylind11cal. 

4 O•cilocystidia sullCUI>IIatc: spores (6.5 )7.0 9.5 (- I 0.0) JIJTI lon11. Q • 1.45 - I . 7 
var. subi11camams 

4 Chc11ocy IIdia not (sub)capitatc;spo res (8.0 )8.5 - 10.5(- 11.5) /Jill , long. Q" 2.05 
V3riant I (dc:sc:rip tion sec abo\'C:) 

Flammulaster carpophilus var. carpophilus - Fig. 3a, b 

I \ ~;ludcd Naucoria carpoplrila sensu J~nm~gn . in Rev. Mycol. 8(3,4)· 3 1. 1943 (= r: mi· 
crospilus). 

Sdc.: te d descript i on~ & illustrati Ons. Kuhner in Kuhn. & Romagn. ln Bull. Soc. 
:-> at 0)unna'< 10 II: IS 21 (usN. carpophila) and 23 24 (:c. N. carpopll/loidcs). 1957; J. Lange, 
Fl J~W tiJn . 4 · pi 1241·. 124F1. 1939: Mal. & Bert .. F1 Champ. sup. Maroc 1: 423 - 433. 1970: 
\lt•r,·nu & Ch,·~o·a mAn. Jard. bo t. Madr. 40: 18 19. 1983 (as F. carpophiloidcs). Rick .. Blattcrpilzc : 
~~3 1911 Rom~. m KUhn. & Ro magn. in Bull. Soc. 'at. Oyonnax 10 I I: 70 72. 1957 (a N. 
•·arpopllllcmlcs) . Ryman & llolmhcn. Svompar: 463 1984 . 

Pileus 2.5 15 rnm, when young hemispherical. expanding to convex or plano-convex, 
~hghtlv hygrophanous, (pinkish) ochraccous to pale pinkish brown (Munsell 7.5 YR 6/6, 
•,o) ~ream coloured at margin , very rarely brown (7 .5 YR 5/4 - 5/6). whitish granulosc 
~ll llvc r. wcly glabrous (after heavy rain fall). Lam e ll ae ( L = I 0 20, I = 0 5), mod· 
<r:lld~ db1:u11 10 ra ther crowded, narrowly adnate. ad nate. emarginatc or slightly decur­
rent. up to I 5 mm broad, pale pmkish brown to pale brown (10 YR 8/4 7.5 YR 5/6) 
"ith whttish. flocculosc or concolorous. even edge. Stipe 8- 40 x 1 2.5 mm, cylindri· 
.:Ji or shgluly broadening Jownrds apex, solid , concolorous with pileus but white at apex, 
triJie. whttc pruinosc-flocculose at apex and glabrous to flocculose at lower half. Con­

tcx t con~:olorous with surface or slightly darker, especially in base of stipe. Sme ll indis· 
ti n~ t . fungotd or like leaves of Pelargonium. Tas te no t recorded. 

~pores m ide view (6.0- )6.5- 10.0(- 10.5) x 4 .0- 5.5 (- 6.0) J.llll , Q = ( 1.3 ) 1.45-
1 9( ~ I). Q = 1.4 1.8, amygdaliform with obtuse, rarely acute apex , to ellipsoid or 
ublong. Ill frontal view 4 .5 6.5( 7.0) J.llll broad. Q = ( 1.45 )1.5- 1.95( 2.0). Q = 
I 55 I S, 111orc or less fusifo rm to ellipsoid or oblong, a very few with apical papilla. 
some11mcs a few with apical germ tube, very pale coloured and thin-walled . Basidia 
19 31 x 5 I 0 SJJII, 4 - and 2-sporcd. C he i I o c y s tid i a 24-70 x 4 I 0 SJJn, narrowly 
lagcmform wuh 1.5 - 4 pm wide, long, often tlcxuose and sometimes branched neck to 
cylindrical. Jhin-wallcd and colourless. Pilei pc llis made up of chains and clusters o f 
~phcncal to ellipsoid or oblong clements. 15 60 x 12-40 pm , with pale brown incrus­
ting pigment tn patches. Cau locyst idia in tufts at apex ofstipe,similar to cheilocystidia. 

l l:ihttJ t & d ts tri bu ti o n.- Gregarious on debris of various trees. Fagus. Quercus, 
7illo. Salix rcpcns. etc. in deciduous woods in the inland or Salix repens-vegetation in 
.:oNal du nes. Not uncommon. Ma)' Nov. ( Jan.). 
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Collect i o n s examined . NI:TIIl:RLANOS: prov. Gron1ngcn. hie Rottumcr1,.,, .'n 
Oct. 1977,£. Amolds3933 (WBS): prov. Fr i e~ land : Isle SchicrmonntkOOft. Rcddingv.cl!. 21 ' ''\ 
1976. Th. W. Kuyper 502 (L): ditto, Kooiduancn. 17 Nov. 1984. J. II. lctswoort &. £. C Vellinxo -:­
d1tto, Groene Glop. 18 Nov. 1984. J. H. lctsw0l1rt &. E. C Vellirrgo 733 ( L): hie Tcr~chclhn)! . 1(, Juh 
1955, P. 0. Jorrserr (L): dnto. Oostcrcnd. 24 Oct. 1974, M. £. Noordeloos (L) and r: Tiolluu.:u & 
G. J. M.J. Tiollingif·Beuken: prov. Oren tc. Roden. Mantingcr Bos, 2 Nov. 1973. P. /Jpcloor :'01 
(WBS): prov. Gcldcrland. Eibcrgcn. loampits ncar Zwllbrock. 21 Oct. 1985. h. Amolds t\\11~1. 
prov. Noord-Ho llan d: Castricum. Provincialc Waterlerdingdumen. Watcrvlak . 2 Nov 191l4. f ( 
Vellingo 714 (L) ; Vogelenzang. Amsterdamc;c Watcrlcrdingdoincn. 20 Oct. 1973. C Bos 6~~1 (I 1 
Zandvoort, Amsterdam~ Watcrleidingdumen, I Jan. 1985, J. H. lcts._'Oort &. £. C Vellin~ro 744 ( I 1. 

prov. Zu 1d · Holland : Oo~tvoornc, )OUth of Juchtvcld, 4 May 1969. C 8os 5120 (L): l h~clmc~·r 
po lder), Noordoostpoldcr. Urkerbos. 10 June 1982. r: Tiotlirrgii &. G. J. M. G. Tjollingii·Heul.m 
GREAT BRITAIN. SCOTLAND. Perth shire. MacGregor·~ Leap, 27 Sept. 1983. /~ 8 Junr"" 
8J 212. DENMARK. Sjaelland, near llaro.:skov m uon. 28 June 197 1. H. Dissin~t (C') 

GERMAN FEDERAL REPUBLIC: Nordrhein Wt)tfale n: Monchcn Gladbach. 10 Mav 1\1114. II 
& .S: /tfeuscrs £ 754; Baycrn· Burggailenro.:uth. I June 1984. W Boyrr 554 (L). Wers...,nbuq: I " 
bcnt:tl. Rodenfels. 14 Sept 1985. G. k'Of{cl (L). 

As pointed out above, F. carpophilo ides is considered only as a colour variant 111 I 
carpopllilus. In the Netherlands this variant is mostly confined to low Salix repem-vcgc­
tations in the coastal dunes. Since it is originally described from leaves etc. of v:moth 
deciduous trees in France. and the only morphological difference with var. carpnplli/u .\ 
s.s. is a sUghtJy different colour, it is not given a special rank. 

Typical var. carpophilus has not yet been recorded from the Netherlands. This varrant 
differs ecologically from F. carpophilus var. subincamatus in being confined to cupule~ 
aJld other debris of Fagus on calcareous soils (pers. comm. Wolfe!. 1985). whereas vJr 
subincamatus prefers the same substratum on non-calcareous soils. Besides. var. ( Or(JU 

phi/us s.s. is recorded from Marocco. growing on leaves of Quercus. 
The shape of the cheilocystidia, especially the length of the neck varies widely in var 

carpoplli/us. Specimens from collections made late in the season possess very long ami 
Oexuose. often irregularly widened necks. It is likely that this phenomenon is caused b' 
low temperatures as collections made carticr in the season possess more regular cy~udia 

with shorter necks. 

Flammulaster carpophilus var. rhombosporus (Alk .) Vellinga , 
stat. & comb. nov. - Fig. 3d 

upioto rlrombosporo Atk. In Proc. Am. phil. Soc. 5 7: 356. 1918 (bi~Jonym). 

S e lected de sc rtptton s & rllustrattOn) . - J. Favre 10 Mat. H . crypt Sur'"'' \ 3 
144 - 145. pl. 4 flg. 8. 1948: M:tlloeh & Rcdh. 10 Fungr can ad. 142. 1979; W:1tl. 10 Note~ R bot Gdr 
ed10b. 28: 68- 69. 1967. 

Pil eus 4.5- 12 mm. conico-convex, pale ochraceous cream to pale orange-ycllow. trl 
centre brown punctate. granulose-pulverulent. Lamell ae (L = 16, 1 = 1- 3). modcratcl~ 
crowded. slightly adnate to slightly emarginate, subventticosc, pale ochraceous fu lvou, 
with paler. even edge. St ipe 12 37 x 0.3- 1.0 mm, slightly broadened towards basl'. 
solid . pale brownish ochre, silvery striate, at apex nocculose, towards base with adnJtc 
brown fibrils or granulose. Con te xt concolorous with surface. Sme II and taste mdrstuh. t 
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OOODOC 00000 
(JQ000 

rsg 3. Flommu/ostcr corpopltilus. - a, b. var. corpopltllus, habit (x I), spores, chcllocystidia, 
b:l<id~;~. and element~ of pilcipellis. (a. from Vellingo 733, b. from Bayer SS8.) c. variant 2, spores. 
and chctloc)'<ttdra (from Jansc11 84 - J7S) d. var. rlrombosporu.s. spores and cheilocystidia (from 
KrtSI'on Wovcrcn, 2S May 1 958). e. var. sllbiflcamafll s, ~pore and chcilocys tidia (from Vel/ingo 
709) 
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Spo res in_Jidc view (6.0 - )6.5-7.5 (- 8.5) x (3.5- )4 .0- 4 .5 pro. Q = ( 1.45 )I 5 
1.9(- 2. 15), Q = 1.65- 1.7, amygdaliform , in frontal view 4.0 5.0 ( 5.5) Jll ll broad .() 
= ( 1.3- ) 1.35- 1.75 ( 2.0). Q = 1.55 1.6, ellipsoid to oblong, with broad apical 
papilla, very pale and tllin-walled. Basidia 14- 22 x 5- 7 J.1111 , 4 -sporcd. Chciloq' )· 
tid ia 27- 4 1 x 4 - 7 pro, narrowly lagcnifo rm with 2 4 pro wide neck. some cylindrical. 
thin-walled and colourless. Pileipc lli s made up of chains and clusters of spherical to 
ciJipsoid clements, II- 30 x 9- 17 J.1111 , with pale brown incrusting pigment. C au I oq• l>· 

tid ia in clusters at apex o f stipe. similar to cheilocystidia. 
Hab i tat & d is tributio n.- Solitary to gregarious on leaves of Populus. Salix . Co­

rex etc., in rather damp places. Rare in the temperate parts of the orthern Hemisphere. 
in the Netherlands known from one locality. May- Sept.( - Jan.). 

Co ll ections ex am i n e d . - NETHERLA NDS. prov. Geldcrland, Vordcn. 25 M ll)' 195!1. 
E. Kits van Waveren (L). DENMARK, Sjaelland, near Gcntoflc S9. 26 Aug. 1984, /;~ Raid 

The macroscopical data in the description are taken from tlle notes on the first col­
lection mentioned and from the literature. The size of the spores of the 1etherland) 
collection agrees with that recorded by Malloch & Redhead (1 978). whereas Favre 
( 1948: 144) givcs7 9x (3.5- )4- 5(- S.S)pro . 

f lammuJaster carpophilus var. subincamatus (Joss. & Kuhn.) VeiJinga, 
stat. & comb. nov. - Fig. 3c 

Naucoria subincamata Joss. & Kuhn. in KU hn. & Romagn. 1n UuU. Soc. Nat . Oyonna.x 10 II (I 

1957 (basionym). 
M i su p pI i c d n ame. - Naucoria pygmaea sensu Hcim & Romagn. in Bull. trimc~t Soc nl)'<'tll 

Fr. 50: L73. 1934 ;scnsu J. Favre in Mat. F'l. crypt. Suisse X, 3: 143. 1948. 
S e lecte d d esc ripti o n s. J. Favre in Mat. Fl. cryp t. Suisse X, 3: 143 144. 1948(a' \ 

pygmaea) ; I lcim & Romagn. in BuU. uimest. Soc. mycol. Fr. 50: 173. 1934 (us N. pygmaea). Kuhn,·r 
in Kuhn. & Romagn. in Bull. Soc. Nat. Oyonnux 10- 11 : 2 1- 23. 1957. 

Pil e us 3- 7 mm , hemispherical, expanding to convex or plano-convex, with or wnh· 
out shallow depression. pale pinkish ochraccous to pale cream at margin (Munsell 7 5 
YR 7/6- 8/4), translucently striate, covered with minute granules. La me llae (L =X 
13, I = 0- 1 ) , rather distant to distant, ad nate, or slightly decurrent, up to I mm broad. 
concolorous with pileus. with concolorous even edge. St ipe 8- 20 x 0.5- 1 mm . C} lin· 
drical to sligh tly broadened towards base. solid . concolorous with or paler than pilcu~. 
striate. at apex white pubescent, irregularly white nocculosc in lower pan Conte\ I 
concoloro us with surface, in pileus hygrophanous and pallescent to white on dr) ing. 
Sntell indistinct, fungoid . Tas t e not known. 

Spo r es in side view (6.5- )7.0- 9.5( 10.0) x 4 .5 5.5( 6.5) pm , Q = ( 1.3 )1.4 
1.8{- 1.85) , Q = 1.45- 1.7. amy_gdaliform to fusiform, in fro mal view 5.0- 6.0{ 6.5) J.!lll 
broad. Q = ( 1.3- ) 1.35- 1.85, Q = 1.5 1.65, fusiform to oblong, pale and thin-w:•lled 
Basidia 16- 28 x 5- 8 pro , 4- and 2-spored. Ch c il ocys tid ia 26 55 x 4 8 }.JJll . mo tl~ 
cylindrical, some narrowly u triform, su bcapita te. 5- 9 .Spro wide at apex, thin-walled and 
colourless. P il e ipc ll is made up of spherical to ellipsoid elements in chains. IS 50 ' 
12- 25 pro , with pale brown incrusting pigment in patches. Caul ocys t idia in tufts Jl 
apex of stipe. similar to cheilocystidia. 

ll ab it a t & dis tri bu tion. - Solitary to gregarious on leaves. cupules and debrb or 
Fagus in woods on poor sandy or humosc sandy soils. rarely on more calcareous and loamy 
soils; rather common in north-west Europe. J une Oct. 
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Col lcnions exam1 n ed. - NETH ERLANDS: prov. foriesland : Kollumcr cnNicuw Kruis· 
bnd. \'ccnkloostcr. 'Fogcl'l3nghstatc', 24 Oct. 1984, E. C Veflinga 709 (L): Op\tcrland. Duurswoudc 
BoJ. 22 Oct 1984, A. Btcker (col i. E. C Vttffinga 705) (L): prov. Overijssel: Delden. est. 'Twickcl' . 
29 June 1958. E. Kitfl!an Waveren (L): dl!to. 20 Aug. 1977. E. A molds J85J (WOS): prov. Gelde r· 
lud: Apcldoorn, 'Hct Loo', 8 Oct. 1960, J. J. Barkman 6859 (WBS) and C Bas 226] (L): Stavcrdcn, 
14 1\U~. 1971. C Bas 559 7 (L); Putten, 'Schovcnho r~t ', 29 Aug. 1956, W. J. Reynders (L): Nccrijncn, 
e~t ' cenJncn·. 13 Aug. 1977, C M. dcnllcfd.Jager ; prov. Noord -Ho llu n d, Bloemcndaal, 't::lswout', 
S NoY 1976. E. Kits van Waveren ( L). GERMAN FEDFRAL R EPUBLIC, Sch leswig-Ho i stei n: 
Re111ftld. 1-ohlcnkoppcl, 23 Oct. 1983, II. G. Unger: Hamburg. 20 July 1984, P. Sreindl (L). 
S\\ITZI RLANO. Kt. Lutcrn. Hutwill. 19 Sept 1984, P B. Jonsen84- J 26. 

4. Flammulaster speireoides ( Romagn .) Watl. - Fig. 4 

,\'aucoruz speireoides Rom:~gn . 10 Kuhn & Rornagn. in Bull . Soc. at. Oyonnax I 0- 11: 6. 195 7. 
- Fl4mmufasrer speireoides (Rom:~gn .) Watl. in otc) R. bot. Gdn Ed in b. 28: 68. 1967. 

Hocculma pusiflima P. D. Orton in Trans Br. mycol. Soc. 43: 236. 1960. F7ommulasrer pusif· 
limus (P D. Orton) Watl. in Notes R. bot. Gdn Edinb. 28: 67. 1967 (as F lammufasrer pusiffima). 

Scl cc ted d esc n p 11 o n s. - Kuhner in Kuhn. & Romagn. in Bull. Soc. Nat . Oyonnax 10 
II. 11 IS 1957 : Roma~n . in Kilhn. & Rornagn. in Bull. Soc. Na t. Oyonnax I 0- 11 : 68- 70. 1957. 

Ptleus 1.5 5.5 mm, hemispherical. when young with inOexed margin , dark orange­
brown in centre. towards margin pale orange-brown (Munsell 7.5 YR 4/6 - 7/6), subgran­
ulose to h:ury (lens). La me llae ( L = 9- 11, I = 1.5), rather distant, broadly ad nate to 
slightl)' decurrent or slightly emarginatc, cream to paJe orange·brown (7.5 YR 7/6), with 
flncl~ eroded, slightly paJer edge. S tipe 8- 13 x 0 .2 0.5 mm, cylindrical or broadened 
at ape.>. (up to 0.7 mm), solid , concolorous with pileus, or orange-brown in lower half to 
crum at ape.>.. with short repent hairs all over, white to mentose at base. Co nt e xt con· 
colorous '"llh surface Sme ll fungoid when cut. T as te not known. 

Spores in side view (5 .0- )5.5 6.5( 7.0) x 3.0 3.5( 4 .0) J.Ull , Q = ( 1.55 )1.6-
1.8( ~ . 1 ). Q = 1.75, subphaseoHfo rm , slightly amygdaliform to oblong, in frontal view 
3.0 3.5( 4.0) j..lln broad, Q = ( 1.55- ) 1.7- 1.85{ 1.9}, Q = 1.8, oblong to fusiform, 
my pale thin-walled. Ba sidia 16 20 x 4 - 5 .5 J.Ul'l , 4 ·, some 2·sporcd. Chei locys tidi a 
17 31 x 5 j..IITI , cylindrical to subclavate, some subcapitate, slightly thick-walled and 
colourlc~s P1leipelli s made up of repent and ascending chains of inflated , eiHpsoid to 
somctuncs spherical elements. 14 28 x 4 - 15 pm, with coarsely incrusting pale brown 
pigment (in patches). 

hi! . 4. Flommulasrcr spclrcoides. - llabll (X 2), spores und chcilocystidia (from Veflinga 601). 
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Ha bi tat & d is t ri bu t ion. - Subgregarious, terrestrial on clods of clay in dcciduou~ 
forests. very rare in north-west Europe. in the Netherlands known from one locality. July 
Sept. 

Collections examined . - NETH ERLANDS. prov. Zuid-H o ll un d. Rrddcrk.,rk. ' llu" 
ten Donk', 28 July 1984, C Bas 8257 (L). 

The description of the macroscopical features is based on the collection mentioned 
and data from literature. 

Flommuloster speireoides differs from F. carpopllilus in the darker colours of the basi­
diocarp, the size of cheilocystidia and spores. and the different habitat. 

5. Flammulaster limulatus (Fr.) Watl. - Fig. 5 

Agaricus /imulatus for., Obscrv. mycol. 2: 28. 1818. - F/am/IIIJW /imulota (Fr.) P. !\am .. Ry" 
Finl. Skand. Halrons lhttsvamp.: 41 0. 1879. - DryoplliJo limuloto (Fr.) Que I .. bnchu. l·unj:. '.: 
1886. - Fu/vidula limulata (Fr.) Romagn. in Rev. Mycol. 2: 191 . 1937 (not valid, gl'ncrk nam,· nul 
valid). - Fwvidula /imularo (Fr.) Romagn. in BuU. trimest. Soc. mycol. Fr. 58: 89. 1942 (not v.tlr,l 
generic name not valid). Nartcoria limulata (Fr.) Kuhn. & Romagn., Fl. anal. Champ. ~ur . !4 ~ 
1953 (not valid, basionym not mcnlloncd). - Pllaeomarasmius /imu/ottts (Fr.) Sing. rn Selmer£ I 
Pilzk. 34: 62. 1956 (not valid, basionym not mentioned).-Floccu/ina limulara (Fr.) P. D. Orton 111 

Trnns. Br. mycol. Soc. 43 : 175 1960. Fiammulaster limulattts (Fr.) Watl. in Note~ R. but c,ln 
Edinb. 28: 66. 1967 (as/-~ limulata). 

F/ommulaster limulatoides P. D. Orton in Notes R. bot. Gdn Ed in b. 41: 580. 1984. 
Flammuwster novasilvensis P. D. Onon in Notes R. bot. Gdn Ed in b. 41 : 582. 1984. 
Ex c luded . - Flammulaster limularus 'iCnSU Cctto, Funghi Vcro 4 : pl. 1436. J 983 (- F mtm· 

cattts). 

Recently Orton ( 1984) distinguished three species instead of one in the / •: limulotus 
complex, viz. F. limulotus, F.limulatoides and F. novasilvensis. Unfortunately. he alter~d 
the concept of F. limulorus , changing the name of what was known in literature as F.li· 
mulatus into F. limulotoides. Consequently two questions have to be answered . (i) do 
these three taxa exist and which level do they deserve; {ii) is Orton's concept off: limu· 
lotus correct? 

The differential characters of the three taxa are the following: 
Flommulaster limulatus - Stipe soon dark brown , at least in lower part; spores in side 

view amygdalifonn, slightly phascoHfonn or ellipsoid, without or with indistinct germ 
pore ; cheilocystidia cyHndrical and subcapitate. 

Flammulaster limulatoides - Stipe yellow-brown. darker brown in lower pari. spor.:~ 
phascolifonn in side view, with genn pore: cheilocystidia cylindrical or narrowly cia· 
vat e . 

Flommulaster novasilvensis Stipe soon dark brown in lower part; spores amygdaliform 
or ellipsoid with acute apex in side view, with germ pore ; cheilocystidia clavate. 
Orton mentions also differences in habitat. viz. F. limulotus only on chjps or sawdust 

of coniferous wood; F. limulatoides on coniferous or deciduous wood, and F. no1·osil 
vensis only on deciduous wood. But this distinction docs not hold : collections with the 
characters of F. /imulotus have been found growing on deciduous wood in Sweden and 
in Poland (resp. on Fagus and on Alnus) and collections with the characters of r: limula· 
roides have been fou nd growing on sawdust in Denmark. 
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In m} opinion the main differential character of these taxa is the shape of the spores, 
l't:trm colour differences are not very important . Considering the fact that Orton refrains 
from using the rank of variety (Orton, 1960: 161) and the fact that in our opinion species 

slloufti d1ffer from each other in :u least two distinct independent characters (species 
concept for the Flora agaricin a neerlandica), I prefer to reduce Orton's species to varietjes. 

On on ( 19 4 : 578) based his interpretation of F. limulatus on three descriptions in 
literature. vit. . the original description by Fries ( 1818: 28), the description by Wein· 
mann ( 1836: 20 I) and the description and plate by Fries ( 1878: 18, pl. 11 9 fig. 3). Un­
der the Sydney-rules of nomencla ture (Voss & al.. 1983) the only relevant description is 
that of I nes of 1818. Fries ( 1818: 28) mentioned as colour of the stipe, according to 
Otton the most im portant character, 'fusccscens', meaning 'becoming dusky' (Wharton , 
IS84: :!8). and as habitat sawdust. The Stipes of all three taxa arc darker coloured at the 
b3sc than at the apex. and two of the three taxa are recorded from sawdust. Orton knew 
~sr of all the dark stiped taxon, growing on the famous sawdust-locali ty of the 131ack 
\\ood of Rannoch. close to the place where he lived for many years, and called this taxon 
F.lmllllows. Other characters, as the colou r of the pileus, viz. •futvus', 'ochraccus vel 
ftrruginct'·fulvus' in Fries' description fit 1': limulatoides sensu Orton best. Both taxa 
oo.:ur in Sweden. the country where t:ries lived . Considering that Fries' description of 
F limulaw s ~~ not in contradiction with the description of F. limulatoides sensu Orton 
If limulotus sensu modem authors, e.g. Kuhner & Romagnesi. 1953: 242), F. limularus 
(\ar lm111/atus) is interpreted in this paper in the same way as K ilhner & Romagncsi ( 1953: 
!4~} did. 

Kl::Y TO Til E VARII I ll S OF F. LU1ULATUS 

I. Jl'"''' 111 ,uJc vu:w 10 maJo rity distinctly ph~..cuhform, wilh germ pore • . • . . • var . limuloms 
I. Sr<~r•'' m '•de v1cw in majority eUipsoid to ublong. or omygdaliform with acute apex. with or 

\\llhout d•,unc t ~;crm po re. 
Sp111c' m -.de vh:w amygdaliform o r ellipso1d , w1th acute apex, wi lh di~tincl germ pore 

var. novosflvtnsis 
1 SpMc' m ~•de view amygdahfurm, s.lightly pha~oliform or ellipsoid with rounded apex. 

"11hou1 on\llh mdbtincl germ po re .. ........ .......• .......•. var. /fms 

Flammulaster limulatus var. limulatus - Fig. Sa, b 

Flcmmulost<'r limulotoidts P. D. Orton 10 Notes R. bot Cdn [dmb. 41 . 580. 1984. 
dcucd de ~c nptioos & illustr a ti ons. P. O. Onon in Noles R. boi. CdnEdinb. 

~ 1. :.1111 581. 1984 (a~ F. limu/otoides); Ro ma,gn. in Bull. trimcst. Soc. mycol. l·r 58. 140 141. 
1 9~ 2. K)'man & Holm:hcn. Svamp:u: 463 1984. 

Pileus 10 55 111111. convex. sometimes plano-convex. with in flexed margin, sometimes 
'~ith depressed centre, sligh tly hygrophanous. when moist deep orange-brown in centre 
(K & W. 508. 608), sligh tly paler and more yellow at margin (Munsell 10 YR 7/8}. 
completely covered with small granu lar squamules causing a vclutinous look . Lamellae 
(l = c 45. 1 = 3 5). moderately crowded. emarginatc-adnate, not or slightly ventricose, 
up to 5 nun broad. when young ochraceous yellow or brownish yellow (I 0 YR 8/8), with 
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Fig. 5. Flommuloster liumlorus. - a, b. var lfmulorus. h3bit (X 1). spores. cheJiocy,lldJJ an.J 
elemen t ~ of pileipcllis. (o. •·rom Vclllngo 648. b. from 1/eclller 83/J 21 .) c. var. liflJs. 'll""'' .md 
chcJiocy ~tidia (from holo type). d. var. novosilvensls. spore~ and chcilocystJdJ3 (hom hulot\ I''"' 

age more brown. with very finely nocculose. pale or brown edge. Stipe I 0- 55 x I ll 111111 

cylindrical. often com pres cd, hollow. at apex golden yellow·brown ( 10 YR , 8) hdu'' 
vague annular .wne rusty brown (K. & W. 50 8) or completely rusty brown. in upper pJrt 
loo~ly nocculose·fibrillose. in lower part coarsely fibrillose lengthwise. Con t c \1 111 

pileus rather thick. concolorous with surface. in stipe in all parts darker than 'urlan: 
Smell indislinct or farinaceous fungoid. Taste indistinct. 

Spo res in side view 7.0 8.0( 8.5) x 3.5- 5.0 J.Un, Q = 1.55- 2.05 ( ~.2 ) . Q .. 
1.7 1.9. phaseoljform with rounded apex. a few ellipsoid or oblong, in front:tl '"''''' 
(3.5 )4.0 5.0( 5.5) }Jill, Q = 1.45 2.0( 2.1 ). Q = 1.65- 1.85. eUipso1d to ublnn!! 
with distinct germ pore. brown and thickwalled. Bas idia 20 27 x 5 8 J..Un. 4 spurcJ 
some. especiall}' close to lamella edge. brown. Cheilocystidta crowded. often Jn sm.tl 
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duscers. I I 42 x 6 12 pill, cylindrical with rounded apex, narrowly clavate or subutri­
foon. colourless to brown, sometimes sligh tly thick-walled. Pil eipe lli s a cutis with 
ascending and reOexed bundles of hyphae. made up of slightly inOated clements. with 
cenninal members 20 50 x 8 25( 45) pm, wich coarsely brown incrusting pigment. 
Scipilipellis a cu lis with loosely lying brown incrusted hyphae. with al apex some 
l'tlar remnancs. made up of colourless, often branched c. 4 pm wide, cylindrical hyphae. 

Habitac & distribu lion. - Gregarious to (sub)cacspitose, on sawdust or on wood 
of deciduous or coniferous trees in forests. Widespread in the temperate parts of the North­
ern llemisphcrc; not known from the Netherlands. Sept. Oct. 

Collc~tltln' cumincd.- DE MARK, SJaclland, K~gc. ncar Tryggcvacldc A, 19 Sept. 
1984, E C l 'ttlm~a 648 (L). - G REAT BRITAIN: SCOTLAND: Inverness-shire: Gubachan, 
~dJ.! S.pt 1957. P. D. Orton I I 77 (holotype of,.: linw/atoider. E): Tomich, 6 Sept. 1968, E. Kits 
roll k'ortrcn cl ). Angu s. Glem~la. Brc" lands. 28 Aug. 1966, E. Kits van Waveren (l). - GERM A 
FEDI RAL Rl PUBLIC, N1eder achsen, Luchow-Danncnbcrg, I Oct. 1983, J. Hechler 83. I 21 (part 
lll l) 

Aammulaster limulatus var. ti tus Vellinga, var. nov. Fig. 5c 

D•ffert J typo 10 spons non phascoliformJbu~. sed amygdnliformibus cum apiccm rotunda tum, vel 
tlbpso•dc•~ llolotypus: P. D. Orton 3264, 21-IX-1968, 'Great Britain, Scotland, Rannoch, Black 
Wood (t:)'. 

[ t) molo~:y: lit us means 'covered, stained '. 

~IJ u p pl•c d n J m c s. - FIDmmulDster Jimularus ~nsu P. D. Orton 10 Notes R. bot. Gdn 
EdUlb. 4t 579 1984: FIDmmulo muricata sensu :lth.-W. 10 Lund. & N:~nnf. 10 Fungt cxs. suec.: 
2036. 1953. 

Sdtctcd d~,~fl p 1 ion.- P. D. Orton 1n Notes R. bot. Gdn Edinb. 41 : 579 580. 1984 (as 
F.limulollls) 

Pileus 8 44 mm, convex expanding to applanate with lobed margin when old, rusty· 
cawny or rusty-sienna, paler at margin, entirely minutely saffron or ochraceous scurfy­
fibrillose squamulose, with appendiculate margin when young. Lamellae (L = (14- ) 18-
30, I = (I )3 7), fairly crowded, adnate, often emarginate or decurren t with tooth, 
straw chen saffron or fulvous-saffron , finally deep fulvous. with paler Oocculose denti­
cula te edge Stipe 10 35 x I 3 mm. cylindrical or slightly thickened at base or at 
apex. sometimes compressed. hollow, fulvous or cinnamon with paler apex, but soon 
dlrk brown from base up, yellowish floccosc-pruinose at apex. Co ntex t in pileus con· 
colorou) wich surface. on drying pallescent to pale ochraceous. in stipe concolorous. but 
on drymg yellow in central parts. Smell and tas te none. 

Spore tn s1de view (6.0- )6.5- 8.5(- 10.0) x 3.5- 4 .5(- 5.0) pill , Q = (1.5 )1.6-
•. 05 ( 2.~). Q = 1.7 19, amygdalifonn with rounded apex, some more ellipsoid, a few 
~llgh cly phaseoliform, in fron tal view 4.0- 5.0( 5.5) JJill broad, Q = (1.45- ) 1.5- 2.0(­
!.!). Q = 1.7 1.85, ellipsoid, oblong, withouc or with vaguely visible germ pore, brown 
and chick-walled . Basidia 20- 38 x 4.5- 8 pm, 4-spored, a few 2-spored. Cheilocysti­
dia crowded. 20- 56 x 5- 13 pm, narrowly clavate, cylindrical and subcapitate. some 
narrowl>' uhlageniform. mostly thin-walled , some slightly thick-walled. mostly colour­
less. some pale brown to brown. Pileipellis a cutis with ascending hyphae, unified to 
squdlllllle~. mJde up of inOated. 10 16 pill wide hyphae, very heavily incrusted with 
bro~~on pi~nent. Stipitipell is a cutis, at apex with some caulocystidia similar to chei· 
lo.:) )tu.ha. tn lower part with loosely lying. brown hyphae. 
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Habitat & d istribut ion.- Gregarious and sometimes subcacspitose, on !>.:twtlu~t 
of conifers or on wood o f deciduous trees (Fagus. Alnus). Widespread in europe but no t 
common; not known from the etherlands. May Oct. 

Co l lections examine d.- SWEDEN, Viister&o t lund.Cotcborg.St. Ang1!5rd<.'n. · ~.11u r· 
parken'. 13 July 1940, 17 July 1942, T. Nothont·Windolt/1973 (Fung~ ex~ . ..uec:. 2036 . .s' 1-lommula 
muricoto, C). - POLAND. Bialowiez.a, 10 Oct. 1984. E. Rold. - CRl:.ATBRITAIN· SCOTl A D 
Pcrth shire: Rannoch. Black Wood. 6 June 1968. P. D. Orton 3262: dmo. 8 June 1968. P n Ortml 
3263: diuo. 21 Sept. 1968. P. D. Orton 3264 (holotype): diuo. 25 May 1971 , P. D. Ormn -1/JO 
diuo. 30 Sept. 1976, P. D. Orton 4842 (all E). 

The macroscopical description is copied from Orton ( 1984: 579). 

FlammuJaster limulatus var. novasilvensis (P. D. Onon) VeUinga. 
stat. & comb. nov. - Fig. 5d 

F/ommu/os1~· uovosilvtnsls P. D. Orton m Note) R. bot. Cdn fdmb. 41 . 582. 1984 (bJ\1\ln) 1!11 , 

Selected description. - P. D. Onon In Note~ R. bot. Cdn l:.dmb. 41 : 582 583 t %.1 

Pileus 10- 35 mm, convex to plano-convex, sometimes with lobed margin. fulvou~. 
sienna or orangc·sicnna. on drying golden yellowish. sometimes with orange or nt)t~ 
centre. with appendiculate margin. Lamellae (L = 16- 28. I = 3 7). fairly cm,,c.J,•d 
adnate with small decurrent tooth, straw to fulvous buff, finally deep fulvous·cinnamon 
with concolorous or slightly paler Oocculose denticulate edge. S t ipe 20-55 x 1.5 4 nun 
cylindrical or slightly broadened at base or at apex. more or les hollow. saffron or PJk 
ochre with straw apex, soon becoming darker from base up. when old entirely umh~r m 
date· brown, with straw apex, on upper part squarrose, with paler base. Con tc' t Ill pt· 
lcus concolorous with surface, on drying pallescent to straw or golden yellowish. tn SliP•' 
fulvous or rusty, often dark brown in lower part. Smell none. Tas te not recorded 

Spo res in side view 7.5 8.5{- 10.0) x 4.0- 5.0 J..Ull, Q = (1.6 )1.7 1.85. Q = I . 
amygdaliform, a few sHghtly phaseoliforrn, with acute apex, in frontal view (4 .0 )4 ' 
5.0 pm broad , Q = (1.6- ) 1.65- 1.8( 2.05), Q = 1.75. oblong with acute apex , v.ult germ 
pore , brown and thick-walled. Ba sidia 26- 32 x 5- 6 J..Ull, 4-spored, some 2· pored. ncar 
lamella edge some brown coloured. Cheilocystidia crowded, 25 35 x 8 14 J .. un. da\'Jt~ 
pedunculate ellipsoid. some subutriforrn, slightly thick·wallcd, pale brown. Pilc tpcllt ' 
a cu tis of inflated hyphae with squamules of rcOcxed hyphae, with ellipsoid to inOatcJ 
clements, 20- 75 x 18 37 J..Ull , with brown, strongly incrusting pigment. S t ipi t 1 pc I I' ' 
a cutis with some loose, repent , colourless hyphae. 

Ha bi tat & d is t ribu tion. - On deciduous wood in deciduous forest : very r.1re. 11111\ 
known from the New Forest in sou thern England. Aug.-Oct. 

Collec t ion ex3m1ncd.- GREAT BRITAIN: IZNCLA D: ll amp~hue: c" f·on.--.. l'.,t:.. 
Dale. 31 Aug. 1970, P. D. Orton 396 7 (holotype or F. novosilvtnsis. E). 

The macroscopical description is copied from Orton (1984 : 582). 

6. FlammuJaster muricatus (Fr.: Fr.) Watl. Fig. 6 

Agaricus muricotul for.: Fr .. Syst. mycol. I : 244 1821 . - Pholioto muricoro (r.r.: Fr ) ~UIIH 
Filhr. Pilzk.: 83. 187 I . Dryoplrilo muricoto (l· r.: Fr.)Quel..l:.nchu. Funs:.: 69. 1886. \'auwria 
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Fig. 6. Flommuloster muricotus. - Habit (X 1 ). spores. cheilocystidia, clements of pileipcllis, 
and hairs of stipc. (a. From Bas 546 7. b. from Boyer & loJol{el. 7 July J 984.) 

muricato (Fr.: Fr.) Romagn. in Bull. trimc~t . Soc. mycol. Fr. 58: 133. 1942. - Phaeomarasmil1s 
muricants (Fr.: Fr.) Sing. in Sing. & Digilio in Lilloa 25: 387. 1951. - Flommulo muricata (Fr.: Fr.) 
Nath.-W. in Lund. & Nann f. in Fungi cxs. succ.: 2036. 1953. Flocculina muricato (Fr.: Fr.) 
P. D. Orton in Trans. Br. mycol. Soc. 43 : 175. 1960. - F/ammulaster mun'cants (Fr.: Fr.) Wad. in 
Notes R. bot. Gdn ~din b. 28: 66. 196 7 (as F. muricata). 

Fiommulaster denricu/arus P. D. Orton in Notes R . bot. Gdn Edinb. 41 : 5 77. 1984 (us F. denri· 
culata). 

M i ~a p pI i c d n n rn c s. - Flocculi no erinoccello sensu P. D. Orton in Trans. Br. rnycol. Soc. 
43: 234. 1960.- P/ammulosrer erinoceellus sensu Watl. in Notes R. bot. Gdn 28: 65. 1967. ­
Noucorio wieslondri ~n~u Killmer in Kuhn. & Romagn., Fl. anal. 01amp. sup.: 242. 1953; <cnsu 
Kuhner in Kiihn. & Romagn. in Bull. Soc. Nat. Oyonnax 10- 11 : 29- 30. 1957. - Flammuloster 
limularus sensu Cctto, Funghi Vcro 4: pl. 1436. 1983. 

F. x c I u d c d . F/ommula muricata sensu Nath.·W. in Lund. & Nann f. in Fungi exs. succ.: 
2036. 1953. 

S e lected de sc riptions & i l lu s trations. - Ccuo.FunghiVcro4: pl. 1436. 1983(as 
F. limulatus); Grauwinkcl in Kricglstcincr & al. in Z. Mykol. 49: 93. 1983 (as r: erinaceello); Kuhner 
m Kuhn. & Romagn. in Dull. Soc. at. Oyonnax 10- 11 : 29- 30. 195 7 (as A~ wieslandri); P. D. Orton 
in Notes R. bot. Cdn Edinb. 41 : 577 578. 1984 (as F. denricu/ata). 

Pile us 4-20 mm, hemispherical. broadly rounded conical to 'tPPianate, reddish-ochra· 
ceous brown (Munsell 7.5 YR 5/6) at centre to more yeUowish golden-brown at margin 
(10 YR 7 /8), covered with small ochraceous brown or reddish brown squamules, when 
young with fimbriate-dentate margin . Lamell ae (L = 20- 30, I = 1- 3), moderately 
crowded to modemtely distan t. ad nate, slightly emarginate, when young pale ochraceous 
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brown , later more rusty brown (10 YR 6/6 7.5 YR 5/6). with paler or white. noccu· 
lose edge. Stipe 13 35 x 0 .8- 2.5 mm, cylindrical, sometimes slightly bulbous at hasc. 
fistulose, more or less concolorous with pileus. slightly darker at base. covered \\tth 
reddish brown or ochraceous brown granular nocculcs. Con tcx t in pileus brown tn 
orange-brown, in stipc concolorous with su rface. Sme ll absent or indistinct. r:~rcly 
terroid-astringent. Taste no t known. _ 

Spores in side view 6 .5 - 8 .0(- 9.0)x3.5- 5.0,um, Q = ( 1.3- )1.35- 1.85, Q = 1.5 
1.75, mostly phaseoliform, some amygdaliform with ro,Ended or acute apex. in fronta l 
view 4 .0 - 5.5(- 6.0) prn broad , Q = (1.2- ) 1.35- 1.85, Q = 1.5- 1.65, ellipsoid. oblong. 
with rounded or slightly acute apex, mostly with visible germ pore, brown :md thick­
walled . Bas idia 17- 32 x 7- 10 }.ll11 , 4- and also some 2-spored, near edge of lamella o ften 
brown. Cheilocys tidia 30- 70 x 4- 9 pm, cylindrical. s traight to flexuose. subcapllatc 
or not, up to I 3 .urn wide at apex, colou rless or some with yellow or brown conte111 . 
thin-walled or moderately thick-walled at apex . Pileipe lli s a cutis with a covering ot 
epithelioid granules made up of globose to obpyriform, thick-walled clements mea~uring 
up to 50 x 35 JJJll and with brown incrusting pigment. St ipitipe lli s a cutis with patent 
chains of inflated globose elements; terminal elements fu siform to ellipsoid. up to 65 x 
16 }.ll11 , thick-walled , with patches of brown incrusting pigment. 

Ha b i tat & distributio n . - Solitary to gregarious on old putrified wood of dedd· 
uous trees. mainly Fagus ; rare and widespread in temperate parts of Europe; in the ether· 
lands known from one locality in southern Limburg. June- Oct. 

Col lec ti o n s ~xamined.- NETHERLANDS, prov. Limburg, Cadier en Ko:cr. Sducfl'~·r 

berg, II Oct. t 970. C Bas 546 7 (L). - DENMARK, Sjaelland. Jagcrsborg, Dyn:havcn. 13 S~p t 
1984, P. Robe11borg (C). - GREAT BRITAIN. WALES. Mon tgomery~hir c, Lakl' Vynm\, 1 1 
Sept. 1967. E. KitSI'afl l\lavere11 (L). - GERM/\ FEDERAL REPUBLIC, Baycrn: Bur1_!8Jllenrcuth 
Wie~nllal , 23 Sept. 1981, W. Bayer 402 (L); Burggailenreuth. WJescnttal. Sachscnmuhlc. 7 Jut~ 19 -l , 

G. IV6 /fel & II'. Bayer (L): Pcgnm, Kosbrunn. 7 June 1985. G. 11'6 /fe/ (L). 

Orton {1960: 234 and 1984: 577) described a species very close to F. muricatus. "" 
F. denriculatus, said to differ in the slender habitus and in the shape of the terminal 
elements of the hairs of the stipe, viz. fusiform and not globose as those in r-: muricaws. 
As was found that the stipital hairs of the sturdy basidiocarps called F. muricaws by Or· 
ton have variously shaped terminal clements. fro m subglobose, ellipsoid to fu siform. 
Orton's taxon could be distinguished on habitus on ly, and therefore is here considered a 
slender var iant of F. muricatus. 

The differences between F. limulatus and F. muricatus can be found in the pilcipcllis: 
the squamules on the pileus of F. muricatus arc made up of globose clements. and easily 
rubbed off; the squamules of the pileus of F. limulotus are made up of oblong to innatcd 
hyphae, ascending fro m the surface. and not rubbed off. Young specimens of F. muricaws 
show a beautifu l fringed dentate margin as il lustrated by Cetto ( 1983: pl. 1436). 

7. Flammulastcr wieslandri (Fr.) Mos. - Fig. 7 

Agaricus wieslalldri Fr. in Of,•crs. kongl. vctcnsk. Akad. rorh. 8: 4 8. 1852. - Naucoria II ICSiamlrr 
(Fr.) Sacc .. SyU. Fung. 5: gS6. 1887. - Flommuloster wieslandri (Fr.) Mo). in Cams. K1 Kr~· tH -II 
2b/2, 4. Aun.: 302. 1978. 

Ex c I u d c d . - Naucoria wieslandri )Cnsu Kiihn. & Romagn .. Fl. anGI. Champ. sup.: 24.2. 1953 
(= F. muricatus). 
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F.,. 1 Flommulosrtr "itslondrl. Spores, b;~s1di~ and chcilocysudi3. (All r~gs. (rom Tjallinxfi & 
Tjallmpi·Btul.m. 15 Dec. 1984 .) 

F~. 8. Flommulasttr spec. Spores and chc•luc.-y ,ud•a ((rom Kits Pon Wovcrcn, 28 Ocr. 1962). 

Sc:lctttd lllustr:IIIOn & description 
1878: Smg.m Rev Mycol. 2:24 1- 242. 1937. 

l·r • lc. sci. Hymcnomyc. 2: pl. 126 f'ig. 3. 

Pileus 6 I 0 mm, convex to plano-convex, pale ochraceous brown , ochrnceous 
brown dt centre, nocculose-g.ranulose. Lamellae (L = 20, 1 = 0 1), moderately distant, 
narrow!)' :~dn a te. d:uk purplish brown, with white. nocculose edge. Sti pe 9 14 x 
0.8- 1 mm. cyhndrieol, pale eream·coloured ochr3ceous fibrillosc-nocculose on p31e 
redd i>h bro~n b3ckground. Co nt ex t , sme ll ond tas te not known. 

Spores 111 stde view (8.0- )8.5- 10.5 x 5.0 5.5( 6.0) pm, Q = ( 1.6- )1.65 2.05, 
Q= 1.15 1.9,oblong,infrontal view(4.5 )5 .0 5.5 ( 6.0)~broad , Q =(1.55 }1.65 
2.05( 2.25), Q = 1.8 1.95, mostly oblong. some cylindrical, with broad, central germ 
pore, yellow-brown 10 dork brown, thick-walled: inner wall red-brown in Metter's reagent. 
Basidta 16 24 x 9 12 ~. 4-spored , distinctly clavate. Chc il ocys tid ia crowded. 
26 46 x 8 16 J.Ull. at apex 4- 8 ~wide, non-pedunculate and broadly utriform, but 
some pedunculate and narrowly lagenifonn, thin-walled and colourless. Pilei pe I lis a cutis 
made up of chains of ellipsoid to inflated elements. 25 65 x 15-35 J..llll , with p3le brown, 

incrusting pigment. 
Habitat & distr ibu ti on. - SolHary to subgregarious on wood, mostly of deeid· 

uous trees. R:~re and widespread in Europe. In the Netherlands very rare, only known 
from the IJssclmccrpolders. Nov.- Dec. 

CollclliUn\ c l\am•ned . NETH ERLANDS, IJ ~!>elmcerpol dcrs: 0 . Ftcvoland, Hout· 
ubbos, II :-lu\ 1978. F. Tjallingii & G. J. M. G. Tjallin!(ii·Btuktn : llarderbos, I 5 Dec. 1984, r: TJt1l· 
linpi &: G. J. M. G Tjallfngii·Btukers. 
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Flommuloster wieslandri has some characters. viz. the shape of the chcilocystidia and 
basidia and the dextrino id inner spore wall , that make its place within the genus Ham­
mulaster debatable. 

However, it docs not seem correct to place the species in GaleriTUl, as the spores are 
completely smoo th and oblong. For the time being it is considered as to belong to Ham· 
mulasrer. 

8. Flammulaster spec. - Fig. 8 

Pil eus 7.5- 12 mm. plano-convex with low umbo or slightly depressed centre. pale 
ochraceous bu ff, slightly ochraceous brown at centre, minutely appressedly fihrillose 
Lamellae broadly adnate with decurrent tooth , concolorous with pileus, with subcre· 
nutate whitish edge. Stipe 18 x 0 .8 mm, cylindrical and subbulbous at base, vcr) pale 
buff at apex, bright ferrugjneous brown in lower 2/ 3. slightly white pruinosc-Ooc ... ulo~e 
at apex, with scattered whitish fibrils in lower part. Context in pileus concolorous with 
surface. in st ipc at apex pale yellowish, gradually darker ferrugineous brown at ha..e. 
Sme ll no t distinct. Taste not known. 

Sporesinsideview(8.0- ) 8.5 10.5( II.O)x5.0- S.5(- 6.0)J.Ull,Q =( 1 6 )165 
1.85 ( - 1.95) , Q = 1.8, oblong, in frontal view 5.0 6.0 J.UTI broad, Q = ( 1.45 ) 1.55 
1.85( 1.95). Q = 1.75 . oblong and some ellipsoid, with germ pore, brown and tiHC:k­
wallcd. Ba sid ia 17- 25 x 6- 9 J.UTI, 4-spored. Ch e il ocys tidia in crowded clusters. 21 
34 x 5- l 0 J.Ull , subutriform or sublagenifonn, mostly subcapitatc. colourless. some thick· 
walled at apex. Pile ipel lis a cutis of radially arranged 4 10 }.lin wide hyphae \\llh 
chains of ellipsoid to oblong elements, up to 50 x 20 J.UTI, with brown, incrusting p1gmem 
Stipitipellis a cutis of cylindrical hyphae, at apex with caulocystidia similar to dtc1lo· 
cystidia. 

Co ll eclron ex3m rn ed. NI-IHI-RLA DS,prov Ovcrijuci, Dcnck:tmp.Srnj:r3wn. \r· 
borctum, 28 0 I , 1962,£. Kits r·an War•trtll (L). 

The collection described here comes very close to F. gracilis , differing from this species 
in the larger spores provided with a genn pore and in the shape of the chcilocystidia. 

As till now this collection is the only o ne known with this set of characters. it is on I) 
provisionally, described as a new taxon. 

9. Flammulaster gracilis (Quel.) Watl. Fig. 9 

Plroliota murlcata var. gracflis Quel. rn BuU. Soc. Ann. Sc. n:ll .. Rouen 9: pl. I fi&. 3 (' 1879'J ISSO 
- Naucoria murlcata var. gracilis (Quell.} Romngn. in Dull. trimest . Soc. mycol rr 58 I U 19-1 : 
- Phaeomarasmius gracilis (Que I.} Srng. in Sch\\ci.e. Z. Pilzk. 34 : 56. 1956 (not valid. h:l\ron} m nor 
!q!ntioned). - Flommulaster gracilis (Qu~l .) Wall. rn Noles R. bot. Gdn Edrnb. 28: 68. 196 7 

Flammulastcr albopunctarus Callcbaul & Imler rn Sterbeeckia 13: 25. 1983 (as r: albop1111Ctata J 
Select e d dc~cription.- Rom.~gn . in Dull. trimcst. Soc. mycol. Fr. 58: 133 134 194! 

(as N. murlcata vu. gracilis). 

Pileu s 6 9 mm, plano-convex to applanate, with or without central depression." 1th 
or without low umbo, rather dark reddish brown. with pale isabella ochraceuu!.. vl!r~ 
finely squamulose covering; when dry pinkish isabella (Munsell I 0 YR 7/4 ). La me lllc 
(L = 13- 16. I = I 3). rather distant. adnatc or adnate and decurrent with tooth. dark 
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rag 9 Ftommutosrer gracilis. - Habit (X 2), 3porcs and chcilocystidi3. (a . From 8os 1468, b. 
irom nr MeiJI'r 389. ) 

rust~ brown. dark brown ochre with vague olivaceous tinge (I 0 YR 6/6, 5/6), with 
concolorous even or white floccose edge. S t ipe 11 - 20 x 0 .5- 1.2 mm , cylindrical or 
slightly tapering downwards, dark red-brown, dark purpHsh red-brown (5 YR 4/3- 4/6), 
tnnatel} fibnllose. slightly pruinose at apex. Co ntext sm e II and ta s te not known. 

pores m stde ! iew {6.5 )7 .0 9.0( - I 0.0) x (4 .0- )4.5- 5.0(- 5.5) pill , Q = (1.55- ) 
I 6 I. 5 ( 1.9). Q = I. 7. ellipsoid to oblong, a few s!!gh tJy phaseoliform, in fronta l 
view 4.5 50( 5.5) SJITl broad. Q = 1.55 1.8(- 1.85), Q = 1.65- 1.7. oblong, without 
germ pore. brown and thick-walled. Basidia 2 1- 38 x 7- 10 llJll, 4 - and also 2-spored , 
some with brown content. Cheilocys tidia not crowded, 29 45 x 5 1 2 ~-Un , very vari· 
able in )h:tpe. cylindrical, subutriform, narrowly clavate. without or with subcapitate 
apex. colourlc)S and tJ1in-walled. Pileipe lli s a cu tis made up of cylindrical and infl ated 
h)1phae . with an upper layer of globose to oblong elements, 10- 50 x 8- 45 pill , wi th 
brown incrusung pigment. St ipi t ipelli s a cutis, at apex with caulocystidia similar to 
.:hetlocysud ia. 

ll abllat & dis tribut io n. - Solitary to gregarious, terrestrial in deciduous woods, 
parks or gardens. Rare throughout Europe. rare in the • etJ1erlands. Aug.-Sept. 

C'ollc.: t son' c xamaned.- NETHERLANDS: prov. Zu id·Ho lland : leiden,l Scpt. l979. 
C Bos 74116 t1 ), ditto, 21 Aug. 1980, C Bot ( l ), prov. Zeel and, Zecuws Vtaanderen, Axel. Axelse 
So'. I Sera. 1981. A. de Mt iier389 (l). 

On account of I he sim ilarities in size and shape of spores, cheilocystidia, and elements 
in the pilcipellis, Rommu/aster o/bopunctotus is , judging from description and drawings, 
considered eonspecific with F. gracilis , although F. albopunctan1s shows unusual abundant 
velar remnants on pileus and stipe, and a white nocculose lamella edge. 

EXCLUDED TAXON 

hamsonii Phoeomorosmius horrisonii Dennis in Ke'' BuU. 19: 113. 1964. Flonmwlusrer 
hcrrisonii (Dcnms) Wall. an otes R. bot. Cdn Edinb. 28: 68. 196 7. 
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FiJ; . 10. Golcrino llorriJonii . Spor~:s and chcilocystidia. (3. From holotypc, b. from holotypl' 01 

Goleriflo ontllel ioe.) 

The holotype of this species (Great Britain, Scotland. Argyllshirc. Isle of Rhum. 3 
Sept. 1962 , R. hi. G. Dennis (K)) showed the following da ta (Fig. I Oa). 

Sp_Q res in side view 10.5 - 13.5(- 15.5) x 7.5- 8.5(- 9.5) pm, Q = (1.35 )1.4 1.5( 
1.6), Q = 1.45 , broadly amygdaliform with sub~ute or rounded apex, in frontal v,e,, 
8.0- 9.0 pm broad , Q = ( 1.3 ) 1.35 1.6( 1.9), Q = 1.45 , ovoid, ell ipsoid, a few oblong. 
with subacute apex, with very thick brown wall. sometimes with indistinct germ pore. 
inner wall in Melzer's reagent slowly turning reddish-brownish and wall inconspicuous!~ 
minutely rough. with plage . Basidia 22 32 x 9 12 pm, 4-spored. Chei lo c yst td ta 
25- 39 x 3 - 7 pm, at apex 6- 10 pm wide . cylindrical or subutriform, subcapitate at 
apex, colourless. Pi e u rocys t id ia absent. Pi le i pe I lis a cu tis made up of in n a ted rcpcm 
hyphae, with terminal elements up to SOx 12 pm, with heavily brown incrusting pigment 

On account o f the minutely rough spores with a plage this taxon is placed in the genu) 
Caterina and the following new combination is proposed : Galerina harrisonii (Dcnntsl 
Bas & Vellinga, comb. nov. - basionym : Phaeomarasmiusharrisonii Dennis in Kew Bull. 
19: 11 2. 1964 . 

Examination of the holotype of Caterino anthetiae Gulden showed complete similar· 
ity with the microscopical characters of G. harrisonii (Fig. 10 b). Consequently Ci. a 11· 

theliae is considered as a synonym of G. ha"isonii. 
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TAXONOMIC AND NOMENCLATURAL NOTES ON LACCARJA B. & BR. 
L.accaria amethyste.a, L. fratema, L. laccata, L. pumila, and their synonyms 

GREGORY M. MUELLER 

Field Museum of Natural /lis tory. Oticago, II., U. S.A. 

I~LS I. C. VELLfNGA 

Rijksherborium. l..eiden 

IAccana amethystea. not 1- amethystina nor L calosporo . is )hO\\n to be the cor· 
r.:ct name for the :~methyst colored LAcCilria. A ncotypc for /_ amethystea is 
p ropo,cd and a complete list o f Jb ~ynonyms is given. Data wh1ch support 
plaCJnl! 1- oltieiiSis a nd L. te traspora '" syno nymy with L. /accata arc dJscus.,cd 
Jnd th ree vanetics within L. /acCilta nrc rcco,gnitcd . 1'hcsc vaiic ties arc L. locCilta 
\'al. laccata, L. laccata vJJ . moelleri. and L. laccata vai. pollidif olia. Based o n 
these dJta. :1 w r.onymy hst and dc:.crip tion of each vancty is presen ted. Lacca· 
f!l1 laccata var. pollidifolla 1~ ~own to be the most common and nbundant varic· 
ty. The correct n:~me for L. striorula sensu Sing. no n Peck IS I. pumila and fot 

L oltlensis scn ~u Smg. no n Mo nwgne is L. fratema. 

Wlule Laccoria B. & Br. (Agaricales) is well circumscribed, several taxonomic and no· 
menclatural problems have persisted withjn the genus. This paper addresses four of these 
problems: (i) the correct name for the violet colored LAccaria species found commonly 
in Europe and eastern ::-lorth America, (ii} the circumscription and nomenclature of L. 
/arcata (Scop : fr .) B. & Br., (iii) the correct name for the bisporic LAccaria with mod· 
erate stLed basidiospores and tropical to temperate distribution, and (iv) the correct 
name for the bisporic LAccaria with moderately large to large basidiospores and boreal 
to arctic distribution. 

Laccaria amethystea (Bull.) Murrill 

Aganrus amethysteus BuU., llcrb. Fra nce: Pl. 198. 1784 . Agaricus laccorus var. amethy steus 
(Bull) D. & Br 111 J. lmn. Soc. Bot II : 5 18. 187 1. - Russu/iopsis laccata var. ametllystea (Bull.) 
J. Schruct. in Cohn. Krypt .·FI. Sch lesicn 3(1): 623. 1889 (enoncously w ritten ·amt tllystillll') 
U:ucnacmttltysteo (Bull.) Murrill in K Amcr. Fl. 10: I. 1914. 

Agon·cus ometllystinus Hud~ .• Fl. angl. 2 : 6 12. 1778, non Agaricus ametllystinus Scop .. Fl. earn. 
2· 437. 1772 (-. Ccrri11arius spec.): nee Agaricus ometltysrinus Schacff., Fung. Bavan~e 4: 24. 1774 
• Ominarius trogaiiiiS). - LAccario ometlly stlna (Huds. - • 1

) Cooke in Grcvillea 12· 70. 1884. -

1 The arro\\ ( •) in an author cllation indicates that the specific epithet \\>hen published by the 
3uthor before the urrow was illegitimate. because o f being a later homo nym, and has been legalized 
b~ 1hr au thor :tftcr the arrow when the latter combined it with another gene ric name (sec Ku yper. 
Pcr((IMia 11· 448 1985). 

27 
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CollybfJJ omethystino (Hud~. Cooke) Que I., H my col. France: 237. 1888. ClitQCy/>t• om,·· 
thystillo (Huds. __.Cooke) Peck 10 Ann. Rep. N.Y. St . Dol. 50: 128 1897. 

IACcorlo colosporo SinlJ. tn Sydowi:t Oeih. 7. 7. 1973. 
Type s pe c imen (ncotypc, design. nobis): MICII R.I.. Shoffer4570, IS Au~ 1\165 

f'ran~'C, Oo i~ de Bonnet, west of Coyc·la·forct (Oisc). 

Two names have been commonly used for the amethyst colored I.Accaria in recent 
mycological literature. Most aulhors have used the epithet ametllysrina (e.g .. Kuhner 
& Romagnesi, 1953: 131 ; Singer. 1975: 231 ; Kuhner. 1980: 519: Mueller & Sundbtr~ 
198 1: 584: Bon, 1983: 48 ; Moser. 1983: 98: Ctcmen<;on , 1984: 5; Fries & Mul!lh.•r. 
1984: 633), while others have used the epit het amerhysrea (e.g., Dennis & at.. 1960 
90; Phillips. 198 1: 52). Agaricus amethy stinus lluds .. however, is a later hurnun} 111 

of A. amerhysrinus Scop. ( = Corrinarius spec.) and of A. amerhysrinus Schacff. ( = Cor· 
tinarius traganus (Fr.: Fr.) Fr.) and thus is not usable. Since A. amethystew. Bull "a' 
the first legitimate name published for the amethyst colored Lacc:aria, L. ametlr,l srea t) 
the correct name for this taxon . 

Tile holotype of L. calospora Sing. is characterized by having dingy purplc·.,iulct 
basidiocarps which fade bu ff, purple lamellae. violet spore print color. scattered d tctlu· 
cystidia, and moderate sized (7 .5- 8.5 x 7.0- 8.5 pm, excluding orn:uncntation), gluho'~ 
to subglobose (Q = 1.0- 1.1 ), echinuta te basidiospores. Since these character sta tc~ Jr~ 
included within the circumscription of L. ametlrystea, the two are con ide red c~ul\pe· 
cific. 

The collection designated as neotype of D. ametlrysrea was selected from n~.tt l' rtJI 

requested from several herbaria including BPI. f'll , LG , K, MICII, and PC. Of the ..:ul· 
lections which both fit Bulliard's ( 1784: Pt. 198) drawing and description and had 
been collected near Paris (the presumed type locality), the chosen collection "J\ th l! 
largest and best preserved . The neotype has the following micromorphological dura.­
teristics: 

Bas id i ospo r es (excluding ornamentation) 8.0- 9.5( 10.0) x (7.5 )80 90 
pm. Q = 1.0- 1.05 ( 1.1 ). Q = 1.0, globose to occasionally subglobose , echinulate. 
spines up to 1.5 2.5 pm high. crowded; hilar appendage 1.5 2.5 J.UH long, prommcnt. 
truncate: contents occasionally uruguttulate: wall inamyloid and aeyanophilous. B JS •· 
d i a 38- 52 x 8- 12 J.Ull , clavate. elongate, hyaline. tetrasporic. P Ie u r oC} s t i d t J 

absent. C h e i I o cys t i d i a 40- 86 x 7 12 ~DU . undiffe rentiated to subclav;Hc or 
subcapitate or ventricose·rostrate, very abundant, thin·walled , hyabne. P 1 I c i p c li t \ 
a cutis of radially arranged cylindrical hyphae. 8- 12 pm wide with numcrou\ mme 
or less perpendicular individual large hyphae; tenn inal clements 30 85 x II 14 ,um 
undiffe rentiated to clavate. hyaline to light vinaceous: walls up to 0.5 IDTI thtck. 

Laccaria laccata (Scop.: Fr.) 0. & Or. 

Agaricus laccotlls Scup .• Fl. earn. 2: 44 4 . 1772. Axoricus loccoltis Scop.: Fr .• Sy,l m~ wl. 
I. 106 1821. - Cl itO<'y be loccoto (Scop .. J-r.) Kumm .• ruhr. Ptltk. 122. 187 t Comorutlllll· 
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Ius larcarus (Sntp .• rr .) P K:mt .. Ry~l.. hnl Skand. H~lfon~ H:msvamp.: 231. 1879. L11ct:aria 
L-crQttl (Scop. l'r) 8 . & Or. m Ann. M:.g nat . I IJ,I., )Ct . V. 12: 370. 1883. - Ompltalla laccata 
(Scop.: 1-r l Qucl.. lnchu Fun~.: 26. 1886. Collybialaccata (Scop.: l·r.) Qucl., Fl. mycol. Fr3ncc: 
H7 1888 Russullopsis laccata (Scop.: Fr.) J. Schroct . m Cohn, Krypt .· H . Schlc~icn 3(1): 622. 
1889. 

Afori(IIS C/lriii'IIS Schacff .. rung. Oav:uwc 4 . 71. 1774. 
A1oricus [ari11actus lfuds .• Fl. angl . 2: 6 16 . 1778. Ompltalia farirracea ( llud~.) S. F. Cr3y, 

~11 Arr But Pl. I: 6 12. 182 1. Laccaria farittar:ea (l luds.) Sing. in Sing. & Mos 1n Mycoputh. 
~I)COI. appl. 26. 149. 1965 (not val . publ.: b~<1onym lacking). Lar:caria farinar:ca (llud~. ) Sing. 
mS}dOI\IJ Bc1 h 7:8. 1973. 

Agancusrostlllll Batsch. llcnch. Fung. Conlin. I : 12 1. 1786: non Asaricus rose/Ius Fr.: Fr . 
Sysl m)'OI I I 5 I. 1821 (• Mycena rostlla ) Ompllatr.a rosella (83tsch .,.) S. F. Cray. N3t. Arr 
em PI I 613 1821. Russuliopsis laccata Val . rosei/Q (031SCh ... s. F. Cray) J . Schroc:t. Ill Cohn, 
!CI)pl · Fl. chlc\lcn 3(1): 623. 1889 Laccaria laccata var. rosella (Bauch-+ S. F. Cray) Sing. 
m Annh myl'ol 4t : t7 1943. 

~arrcus Sllbcarnros Babch, Elench. l' ung Conun. I · 123. 1786. 
Agcnr:us oiiiMSls Monl., Syll. Ccn. Sp Crypt . 100. 1856. Clitocy~ ohitnsis (Mont.) Sacc., 

Syll. Fun11. 5 181. 1897. Laccarill ohicnsls (Mont.) Sing. m Mycologia 38: 688. 1946. 
Laccaria ttlratpora Sing. m Mycologia 38: 689. 1946. 
1: ' l' I u d c d. l,accarill farlnacea scn~u Sing. in Sydow•a J)cih. 7: 8. 197 3 (" I~ bicolor (Maire) 

P. 0 Orton) 

\\1tilc Singer's (Singer, 1967: I 07) typification of L. laccata satisfied the rules for 
deSignat ing ncotypes established by the ICBN (Voss & al., 1983), the collection that he 
chose docs not serve as a representative specimen for the species because the micromor­
pholog~~:al characters of the collection are ncar the extreme range for the taxon. Titis 
fact. coupled w11h conOicting published concepts of L. laccata and of several segregate 
ta-<a. has perpetuated confusion in the delimitation of L. laccata and the taxonomy of 
the genu~ a~ a whole. 

The following mfonnation is based on fresh material collected by us in North Amcri· 
C3 north of Mcxtco. Sweden, the Netherlands and adJacent regions. Additionally. numer· 
ous hcrb:trium specimens were examined including all extant Laccaria types. To aug· 
mcnt these studies. somatic culture mat analy is and mating studies were undertaken 
(fries&. Mueller. 1984; Mueller & al. , I 985). 

Smgtr ( 1946, 1967, 1977) separated L. tetraspora from L. laccata primarily on basi· 
diosporc characteristics. Laccaria tetraspora reportedly had globose or rarely subglobosc 
basidio pores whtch were nonnaJiy over I 0 ;.tm in diameter (including ornamentation) 
~ith ornamentation > 1.2 pm high, whereas L .. laccata had subglobose to broadly ellip· 
sotd. rare I) globose or ellipsoid basidiospores which were normally < I 0.3 pm long (in· 
dud111g ornamentation) with ornamentation rarely > 1.3 JJll1 higll . Additionally, L. tetra· 
sporo bastdtocarps were small· to moderate-sized while L. laccata basidiocarps were usual-
1~ moder:IIC·~i,cd . 

W11h these distinctions in mind, Singer ( 196 7, 1977) designated 7 varieties of L. te· 
truspora (reduced to 6 in 1977) and 12 varieties of L. laccata based on a small number 
of spectmcns collected world-wide. These varieties were proposed to delimit phenotyp· 
i.:-311~ ~oh:.ttn c t and stable entities and to serve as a starting point for mating studies which 
~ rt mu~:h needed tn this group (Singer. 1977: 347). An examination of the type spcci· 



Table I. Basidiospore c:hancterinics for type specimens of t.axa discu~d under IAN:or/4/occ:4ta . Buidio5pore dimensions exclude omamen· 
touon. All measurementS based on n • 30 311d in ~D"ll · Herbarium abbre,'iauons from Index Herb:uiorum. 

Name 

Agaricus ohitnsis 

Qiroc:ybe tortilis 
var. gracilis 

Clfrocybe wecota 
Ylll. paUidifolia 

var. sfri4tu/a 

Loccarla laccata 
VliJ'. WC:Cilta 

var. dccu" cru 

var. cililcnsis 

Herb. 

PC 

NYS 

NYS 

NYS 

BAFC 

NYS 

BAFC 

var. carbonfcow 1 Hf 

Ylll. angliC4 BAFC 

var. afftnis BAFC 

\:If. gihha SGO 

' or mocll<'rl 

Dimensions ( L x W) 

7.5 - 9.0(- 10.0) X 

7.5- 9.0 (- 10.0) 

(8.0- )8.5 - 10.5 X 

8.0- 10.0(- 10.5) 

8.0 11.0(- J I.S) X 
7.5- 9.0(- 10.5) 

(7.0 - )8.0- 9.5(- 12.0) X 
(7.0 - )8.0- 9.5(- 12.0) 

8.5- 9.0(- 11.0) X 

6.5-8.0(- 8.5) 

7.5-9.0(- 11.5) X 

7.0- 9.0(- 10.0) 

6.5- 8.0 X 6.0- 7.5(- 8.0) 

7.7-8.2 x6.5-7.2 

(7.5- )8.0- 9.0(-9.5) X 

(7 5- )8.0- 9.0(-9.5) 

(7.0-)8.0- 10.0 X 

(7 0-)8.0-10.0 

7 0- 8 5 X (5.0 )6.0 7 5 

9.0 I I 0 v C6 ~ ) 7 0 8 S 

mean L x W L/W ratio mean Omamenut.ion 
L/W length 

8.4 X 8.4 0.95 - 1.05 1.01 I.S- 2.5 

9.3 X 9.1 

9.2 x 8.5 

8.8 x 8.7 

9.2 x7.1 

8.6 x8.0 

7.3 X 6.7 

8.4 x 8.3 

8.6 X 8.6 

7 8 x63 

100" 7.3 

1.0- 1.05 (- 1.1 ) 1.02 1.5-2.5(- 3.0) 

1.0-1.1 ( 1.2) 1.08 < 0.5- 1.5 (- 2.0) 

1.0(- 1.05) 1.0 1 1.4- 2.5(- 3.0) 

(1.1 - )1.2- 1.35(- 1.45) 1.3 1.0- 2.0(- 2.5) 

1.0- 1.1 5(- 1.25) 1.08 « 0.5- ) 1.0(- 1.5) 

1.0 - 1.1 s 1.08 « 0.5- ) 1.5-2.0 

0.7 

1.0- 1.05 1.01 (1.0- ) J.S 2.0 

1.0(- 105) 1.0 1.0 - 1.5 

1.1 1.4 1.25 1 0 2.0(- 2.5) 

I 25 I -'5C I 61 I J < 0 S l. 5C 2.0) 

... 
0 

"'0 
r.J 
;10 
{I) 

0 
0 
z 
> 

~ 
... 
? 

\0 
00 
o-



va r. vulcan lea r- (7.S- )8.S- 9.S(- 11.0) x 9.0 X 7.1 1 .1 S- 1.3S( - 1.4S) 1.27 (O.S- ) 1.0 - J.S(- 2.0) 
(6.0- )6.5 - 8.0( - 8.5) 

vnr. subalpina F (6.5- )7.0 - 8.0(- 8.5) X 7.5 x 6.8 1.0- 1.1 5(- 1.2) 1.1 (1.0- ) 1.5- 2.0 
(6.0 )6.5 7.5 

v:u. rarrensls F 7.5-9.0 X 7.5-9.0 8.4 X 8.2 1.0-1.1 1.03 1.0 2.0 

vnr. inrermedio F (6.5-)7.5-10.0(- 13.0) X 8.9 X 8.6 0.95 - 1.2(- 1.3) 1.04 J.S - 2.0(-2.5) 
(6.5-)7.0-10.0(- 12.5) 

vnr. pseudobicolor2 8.0-9.0(- 9.5) X - - - < 1.0 ~ 

6.0-7.5(-8.0) 
c 
1:'1 
t"" 

f. minuto SAP 7.0-8.5 { -9 .0) X 7.0-8.5 8.0 X 7.9 1.0- 1.05 1.01 J .0- 2.0 t"" 
t:l 
:;o 

Loccorio tetrosporo ~ 

v:u. retrosporo FH (8.0- )8.5- 11.0 X 9.3 x9. 1 0.95- 1.2 1.02 (1.0-) 1.5-2.5(- 3.0) < 
1:'1 

8.5- 10.0(- 10.5) t"" 
c 

var. peulle nsis BAFC 7.5-8.5 ( - 9.5) X 8.1 X 8.0 1.0(- 1.1) 1.01 1.0- 2.0 z 
Cl 

1.5-8.5 (- 9.0) > 

var. voldiviensis BAFC (7.0-)8.0- 9.0(- 10.0) X 8.4 x8.3 1.0-1.05 1.01 l.S-2.0(- 2.5) ~ 
(7 .0- )8.0- 9.0( - 10.0) ~ 

0 

var. scotica BAFC 7.0-9.0 X 7.0-9.0 8.0 X 7.9 1.0- 1.05(-1.15) 1.01 1.0- 2.0( -2.5) :: 

t;" 
var. xeno 3 BAFC (7.0-)8.0-9.5 X 8.6 X 8.6 1.0(-1.05) 1.0 (1.0-) 1.5- 2.5 .... 

!;: 
(7 .0- )8.0- 9.5 ~-

var. obe"ons BAFC 7.0- 8.5(- 9.5) X 7.9 X 7.8 1.0- 1.05 ( - 1.1) 1.01 (1.0- ) 1.5- 2.0 
7.0-8.5 ( - 9.0) 

var. pelodae BAFC (6.5-)7.0-9.0 X 7.9 X 7.8 1.0- 1.05 1.01 1.0-1.5 ( - 2.0) 
(6.5- )7.0- 9.0 

1 Type not found at FH. Data from Singer (1967). 
2 Type not studied. Data from Bon in Bon & Haluwijn (1982). 
3 No type designated. Dam based on a representative specimen (Singer M4063). ... 
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mens of these varieties, however, has shown that the distinctions between the two spc· 
cies become blurred and, in some cases. the varieties of one species intergrade with the 
varieties of the other species (Table 1). 

Based on the following data, we consider L. tetraspora to be a synonym of L. Iocca· 
ta. (i) Not only does the macro· and micromorphology of several of the propo ed vari· 
eties intergrade between the two putative species (Table 1). but these data. along with 
those from numerous other specimens, do not support the presence of any distinct hia· 
tus in either basidiospore size. shape, or ornamenta tion heigh t. except for a few extreme 
cases. Basidiocarp size also appears to form a continuum from very smaJI to moderate 
(ii) Culture mat morphology data do not support the separation of these taxa. All exam· 
ined isolates of these two putative species have similarities in growth form :1nd color 
(Fries & Mueller, 1984; Mueller, 1985). (iii) Finally. mating studies using several/.11cca· 
ria species showed 1hat, at least in the l:~bor:l lory, isol:ltes from collec1ions with basidto· 
spore characteristics corresponding to either L. laccata or L. tetraspora were compatible 
and fom1ed clamp connections (Fries & Mueller, 1984). Collections referable to both 
putative species comprised two mating groups (Ill and IV) in the study by Fries & Mucl· 
ler (1984). These two groups, however, could not be distinguished on basidiocarp mor· 
phology, basidiospore size or shape, or basidiospore ornamentation height :lnd were. 
therefore. treated as sibling species (Table II). Thus, the character states which were to 
separate L. laccata and L. tetraspora were found in both mating groups and were not 
usable in delimiting the two groups. 

The holotype of L. ohiensis consists of basidiocarps which have moderate-sized. glo· 
bose, echinulate basidiospores born on 4·sterigmate basidia and lack cheiloC)'Stidi3 
(Table 1). Til is agrees with Singer's (1942: I 02) description of the type and Malcnc;on's 
( 1966: 187) and Malenyon & Bertault 's (1975 : 194) concept of the taxon. In $Ub)e· 

quent papers (e.g .• Singer & Digilio, 1952: 24; Singer, 1977: 348), however. Smgcr 
treats L. ohiensis as being bisporic. Since the 1ype collection is tetrasporic and has its 
macro· and micromorphological characters in common with L. laccata, the two are 
treated as synonyms. ·n te correct name for the bisporic taxon discussed by Singer (Stnger. 
1967: 119: 1977: 350) which has moderate sized subglobose basidiospores and normally 
occurs in warm and dry regions. often under Eucalyptus. is L. fra rema (Cooke & ~tass l 
Pegl. (see below). 

The species that we recognize from North America north of Mexico and we~ tcrn Ju. 
rope which could be confused with 1~. laccata are L. bicolor (Maire) P. D. Orton./ .. stria· 
mla (Peck) Peck, L. momana Sing .. L. nobilis Mueller. L. oblongospora Mueller. L 
proxima (Boud .) Pat .. and L tricltodermopltora Mueller. All but L. momana and I~ Strl· 

aru/a have recenlly been discussed by Mueller ( 1984. 1985). l.accaria montana 1S dJ)tJn· 
gu ished primarily from L. toccata by its relatively large (usually I 0- 14 pm Jon~ C\· 

eluding ornamentation). subglobosc to broadly ellipsoid. short spined basid iospore~. and 
its habitat (arctic. subarctic. boreal , :llld alpine). 

Laccaria striatula has only been reported in the study area from very moist and "c:ll 
shaded habitats. often in moss. in eastern 1 orth America (Mueller. 1985: I ::!7 as L gla· 
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TJbk II 6.urdro~porc charnclcrsstrc of I he l.accorwlaccoto coUccJions used en mJiing sJudics by 
r no:> & Muclkr (1984) arranged by m:urng group. Wilhin a m:uing group monokaryolic isoi31C 
fo~ cl~mp connection• when paucd. 

Sloct lobtrng Mc<~n spore Mean 'pore Ma>.imum length 
tlO poup site in~ length/width rnlio of cchmulae per 

(n • 30- 40) (n ~ 30 40) spore in~ 

369 Ill 8.3 x 8.1 1.03 (• globose) I.S - 2.S 
ISOS Ill 8.S X 8.1 1.02 (• globose) 2.0-2.5 
1604 Ill 8.3 X 8.2 1.01 (• globose) 1.0- 2.0(- 2.5) 
363 IV 7.8 X 7.2 1.09 (• subglobosc) O.S- 1.5 
3&7 IV 8.7 x 8.0 I 08 ( ubglobose) 0.5- 2.0 
368 IV 8.S X 7.9 1.08 (•subglobose) O.S- l .S 

1~95 IV 8.6 X 7.6 1.13 (• subglobose) O.S- l.S 
1512 IV 8.4 X 8.2 1.02 (• globose) 1.S 2.0 
ISIS IV 8.1 x7.6 1.06 (• subglobose) o.s 1.5 
1519 IV 8.S X 8.2 1.04 (• globose) o.s l.S (- 2.0) 

1523 IV 7 9 X 7.7 1.02 (• globose) O.S- I.S (- 2.0) 
1560 IV 8.2 X 7.9 l .OS (• •ubglobose) O.S- l.S 
lSSS IV 8.4 x8. 1 1.03 (• globose) O.S-l.S 
1599 IV 9.0 X 8.3 1.09 ( )ubl!)obosc) O.S - 1.5 

bripes). It JS characterized by h:~ving strongly translucent striate pilei and thin, cartilagi­
nous. glabrous stipes that are darker than or concolorous with the pilei. Its micromor­
phological featu res are similar to those found in L. laccata. Mating studies on this taxon 
have not yet been done, and consequently, the rank at which to recognize this taxon is 
still unclear. 1\lthough L. stria tufa has occasionally been treated as a bisporic taxon (e.g., 
Singer. 1943 151: Orton, 1960: 281 ), an examination of its type revealed moderate 
SIZed basidiocarps. 4-sterigmated basidia. no cheilocystidia, and moderate to relatively 
large. globose. strongly ornamented basidiospores (Table 1). The bisporic taxon with 
moderately large to large, broadly ellipsoid basidiospores normally restricted to arctic, 
boreal. and alpine habitats in the Northern Hemisphere is referable to 1 •. pwnila Fay. (see 
btlo~~o•) 

Following the defin itions fo r subspecific taxa outlined by Singer ( 1975: 151 ), we use 
the term -.ariety to indicate morphologically distinct infraspecific taxa for which impor­
tant dm, mcluding the degree of interfertility, arc unknown. While we agree with Singer 
(1977: 347) on the need for undertaking infraspecifi c mating studies withjn L. laccata 
and of 1he need to describe anc.l delimit morphologicaJiy distinct forms within this 
spec~ts. we re,ognize far fewer subspecific taxa within /~. laccara than have been pro­
postd An examination of the extant types of the published infraspecific taxa reveaJed 
tlut the va~t majority of them could not be differentiated on morpholog~cal characters. 
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For the most part , the variation in macro· and micromorphological characters fosmed a 
continuum (Table I) and only three discrete, morphologicaJiy dist inct units were dss· 
cernable. Most of the published varieties and fomlae were based on very small morpho· 
logical differences (e.g., attachment of lameiJae or shape of the pileus, very small dtffcr· 
ences in basidiospore size and/or ornamentation height) coupled with differences m 
ecology (e.g., growing on humus versus growing among moss). Because of the largt 
amount of observed variation in these features , even within a single collection . these 
morphological differences were detennined to be taxonomically insignificaut based on 
our examination of large numbers of specimens. Thus. most of the published suhsp~· 

cific taxa do not fit into Singer's definition of a variety and are not recognized. 
The following infraspecific taxonomy within L. Laccata is presented not to be :. fiual 

statement on the subject , but to clarify the synonymy and taxonomy of the group 
based on available names and concepts of taxa . Some additional subspecific taxa ma} 

need to be recognized once the variatjon in this species has been more full y investtg:ucd 
and additional mating studies undertaken. 

Only those putative taxa whlch have been reported from the U.S.A .. Canada. and 
Europe are treated in this paper since fresh material of the extralirn.ital taxa has not 
been seen by us. The extralimital names whlch have been proposed are: L. tetrasporo 
var. abe"ans Sing., L. /accata var. chilensis Sing .. L. laccato var. gibbo Sing .. I. /accora 
var. minuta ( lmai) Hongo, L. tetrospora var. peladae Sing .• L. tetraspora var. prullrnm 
Sing., L. tetraspora var. ~·aldilliensis Sing .• and L. tetrasporo var. xeno Sing. A decisl()n on 
which of these putative taxa to recognize should be postponed until additional material 
has been examined and pairing studies undertaken. 

The differences between the three varieties that we recognize from North t\merica 
north of Mexico and Europe are summarized in the foJJowing key and further character· 
ized in the discussion after the synonymy Lists and descriptions. 

KEY TO Til~ NORTH AMJ.:.RICAN (NORTH OF MEXICO) AND E ROPt-.;\'J 
VARIETI ES OF LACCARIA LACCA fA 

I. Stipe: vc: ry Ions (most 70- 120 mm 12J1J:); pileus c:onvc:x bc:commg depressed. o ften w11h rapili.J m 
depression; basidiosporcs subglobosc: to broadly cllip~oid. rarely ellipsoid. (Q • (I .0 1 1.05 
1.25 ( 1.6)); in moss including Splrognum . ......... . . ... .. . • . . var. mQI!//,•r/ SJnt 

I. Stipe: short to moderately long (mo)t 17 - 65 mm long): pilcu) convex to plane. <omc ume, II,•. 
pressed or umbonate:. lacking papilla: basidiospores globose to occasionally broadly clhpwid ur 
broadly ellipsoid to ellipsoid: in moss o r not in moss. 
2. Basidiospore) globose to subglobose. oc:c:asion:illy broadly cllip)()id (Q "' 1.0 1.1 ( I I SJJ 

var . pollidifolio ( P\·cl.) r~. L 

2. Dasidiospo res broadly ellipsoid to ellipsoid (Q > 1.2) . . . . . . . . . . . . . . . . vur locrotc 

Laccaria laccata var. laccata - Fig. I 

Clirocybe laccoto va.r . ru{o-comeo B:ul:a. Fl. mycol. ill.: 79. 1892. 
Loccorio /occoto var. corbonicolo Sing . in BuU. t rimest. Soc:. mycol. Fr. 83. 110. 1967. 
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l.accarialaccata v~r. vulcanica Sing. ex Vcsclsky & Sing. in Sing. in Plant Sy~t. Evol. 126: 362. 
1917 

Laccaria /accata var. pseudobicolor M. Bon in M. Bon & Haluwijn in Doc. mycol. 12(46): 42. 
1'182. 

Russuliopsislaccata vnr. rosclla f. pusil/o J . Schroc t. 10 Cohn, Krypt.-Fl. Schlcsicn 3( 1): 623. 
1889. 

T~ pc ~pc c • nn; n (ncotypc): BAFC - Sinxer C4083. 17 Aug. 1964, Sweden, Fcmsjo. 

Pil eus 5- 45(- 60) mm, when young hemispherical with or without involute mar­
gin. later expanding to applanate or plano-convex , often with a shallow depression, hy· 
grophanous, when moist orange-brown, pink-brown, rarely very pale buff or cream col­
ored. or flesh colored vinaceous, with darker center and striae (Munsell 2.5 YR 4/4- 6/8, 
5 YR 4/4 7/6), fad ing to pale yellow, pale yellowish pink , very pale pinkish brown 
(Muns.:ll 5 YR 5/4 - 10 YR 8/4), not striate or translucent-striate up to 1/3 of radius, 
rarely striate up to center; margin rntire to undulate, occasionally becoming eroded 
with age; surface glabrous when moist. becoming radially adnately fibrillose, rarely squa­
mulose at disc. Lamel lae (L = (12- )15- 26/ 1 = 1- 4(- 5)), close to distan t, when 
young arcuate, becoming adnate or slightly emarginate or decurrent with tooth, relative­
ly thin to thick. rarely very thick, pinkish flesh color (MunselJ 7.5 YR 8/4), often be­
coming slightly vinaceous or dark pink-brown ( I 0 R 5/3), wl1ite pruinose witJt age; edge 
entire. concolorous. S t i p e ( 12- ) 17- 65 ( I 05) x 1.5 5 ( 12) mm, cylindrical to sub· 
davate or tapering towards base, occasionally with subbulbous base, sometimes com­
pressed. sometimes sliglttly eccentric, solid , later fistulosc, concolorous with pileus, fi. 
brillose. not striate to finely longitudinally striate, very ra rely with pronounced stria· 
tions. llasal mycelium sparse to copious, white. Context of pileus thin. hygrophanous 
and concolorous with, to slightly paler than surface. Context of stipe similar to pileus 
context. Smell fungoid. sometimes herbaceous fungoid or subraphanoid: taste mild 
fungoid. Spore pr i n t while. 

Basidiospo re s (excluding ornamcn_tl tion) 7.0 9 .0( I 1.0) x (5.0 )6.0- 8.0(-
8.5) pm . Q = (l.l )1.15- 1.35( 1.45), Q = 1.2 1.3, broadly ellipsoid to ellipsoid, 
e.:hinulatc: spines 0.5- 2.0( - 2.5) 1Jm high , crowded: hilar appendage 1.5- 2.0 pro long, 
prominent. truncate; contents occasionally uni· or biguttulatc ; basidiospore wall up to 
1 ~ thick. Bas i dia 27.5-55 x 7.5- 13.5 ( - 16.5) psn , clavate, elongate. hyaline, tctra­
sporic. very rarely bi· or trisporic. Pl eu r ocys ti dia absent. Che il ocys tidi a 
(IS )25 55( 70) x 2- 5(- 7.5) psn, llliform to narrowly clavate, occasionally stran· 
gulate. sometimes branched, absent or sca ttered to abundant. tl1in-walled, hyaline. 
Pi leipe ll i s a cutis of radially arranged cytindrical hyphae !0- 15 psn wide, often 
with scJttered fasc icles of more or less perpendicular hyphae: terminal elements of 
fascicu lar hyphae up to 37.5 IJSll in diam., undifferentiated to broadly clavate; contents 
h~alinc to yellowish brown due to intracellular and slightly encrusting moderately 
yellowish brown pigment. St i pitipellis a cutis of 8- 10 ps11 wide hyphae with 
yellowish brown intracellular and slightly encrusting pigment. 

Habitat & dis t rib ut i o n . - Sotitary to gregarious, terrestrial, on humus or 
I'Ulcanic or burnt soils; cosrnopotitan, not abundant. 

Laccaria laccata var. laccata is apparently uncommon. Neither of us have colJected it 
and only few collections referable to it were found among the herbarium material that 
we have examined. Those names for which no type specimen and good micromorpho· 
logical description exists are placed under this variety along with three of the varieties 
proposed by Singer ( 1967: 110; 1977 : 362) and one by Bon (1982: 42). The holotypes 
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Fig. I. Lilccario Iocca to v:u. Iocca to . - Spores (x 1500. from ncotype). 
Fig. 2. Lilccarialaccoto vnr. moelleri. ll3bit (x 0.5). porcs(x t500). (Both fromMuell~r IY:fl 

18 Sept. 1984. Canada, Ontario. Algonquin Prov. Pork, Spruce Bog Tr3tl. WTU). 

of these synonyms differed from the type variety in several minor ways, but L. lal'cuta 
var. laccara. L . laccara var. pseudobicolor. L. laccara var. carbonico/a. and L. laccara var 
vulcanica are all macromorphologically similar and all share the important character 
state of relatively elongate basidiospores and are thus treated as contaxic. 

Thjs variety is differentiated from the other varieties of L. /accata by its broadl) ei­
Upsoid to ellipsoid , moderately ornamented basidiospores. AU of the varietic:.. Ito,,. 
ever. arc tied together by their macromorphology. Although members of L. laccara v:u 
laccara have not been included in mating studies. members of the other two varieucs 
have been shown to be at least partly compatible with each other and geneticall) 
isolated from all other species tested (Fries & Mueller, 1984; Mueller & at.. 1985 ). 

Laccaria laccata var. laccara can only be differentiated from L. proxima with some 
difficulty. Laccaria p roxima differs by being more robust and having somewhat darker 
colored and more scaly basidiocarps and more finely ornamented basidiosporcs. 

Laccaria laccata var. moclleri Sing. - Fig. 2 

Loccorio laccoro var. modlcri Smg. in Sydowtn Beth. 7:9. 1973. 
T>' PC ~pccimc n (holotypc): F - Singer C5227. 30 Sept. 1970, CSSR . Trcbo~. 

Macromorphology a in type variety except where noted. Pileus {I I ) 18 -Ct 7 '>1 
mm. often depressed. usually with papilla. Stipe (38- )70- LO( 165) x 3 6 ( Ill 
mm. 
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B:isidiospores (excluding ornamentation) (7 .0 )8.0 I 0.0( - 11.0) x 7.0- 8.5 pm. 
Q = (1.0- )1 05- 1.25(- 1.6). Q = 1.1 1.3. subglobose to broadly ellipsoid. occasion· 
ally globose ur ellipsoid. echinulate; spines 0 .5 1.5 ( - 2.0) JJ.Ill high. crowded. All else as 
in type variety. 

All other micromorphology :~sin type variety. 
II ab it a t & dis t ri b uti o n . - Gregarious. among moss. oft en Sphagnum ; Europe 

and North America . not abundant. 

ThiS vuiety is characterized by its very long stipe, papilla in the pileal depression, 
subglobose 1u broadly ellipsoid basidiospores, and restricted habilat (among moss, es­
pecially Sphagnum). Singer reports chis variety from Eastern Europe and one of us 
(G.M.M.) has collected il in Sweden and Canada. 

In the laboracory, members of lhis variety will successfully mate wich at least some 
mtmbers of L laccata var. {Jallidifolia (Peck) Peck. Since several widely separated popu­
lations of I~ laccata var. moelleri have been found , the two varieties may be partially 
genet ically isolaled and thus both taxa need 10 be recognized. 

L:lccaria laccata var. pallidifolia (Peck) Peck - Fig. 3 

Clruxyht/a(Ci1ttl vnr. {J<JUidifolit~ Peck in Ann. Rep. N. Y. St. Bo t . 43: 38. I 890. - IAccorio toe-
we rJr pcl/idifollo (Peck) Peck in Ann. Rep. N.Y. St. Bo t. 157: 92. 1912. 

Oitoc)•lx wmlis vaJ. gracilis Peck in Ann. Rep. N.Y. St. Bot. 67 : 36. 1903. 
u:w zno U:c:ct~tQ VUI . decu" en.s Peck 111 Ann. Rep. N.Y. St. Bo t. 157: 92. 1912. 
lt:ccalf4 1t:c:cata "u. angUca S111g . 111 OuU truncst . Soc. mycol. Fr. 83: II 0. 1967. - IACCorla I 

r,#l(c (StnF.) M. Bon 111 Doc. m)·col. I I (44): 22. 198 1. (not val. publ.: basionym lackrng). - l~c­

an:afJinis >Jr t~n/(1/ca (Smg.) M. Bon m Doc. mycol. 13(5 1). 50. 1983. 
lt:c(analactwa var a/finis Sins. in BuU. trirnc) t. Soc. mycol. Fr. 83 : Ill. 1967. l.occariaof 

Jillfs IStn~ ) M Bon an Doc. mycol. 13 (51): 49. 1983. 
I«C'<ma U!traspora Sing. in Myeolog~a 38: 689. 1946. - IACCoria retraspora var. terrt~sporu au· 

toruu, JII)· r~tJbhshed by var. pettlfemis Sing. rn Uull uunest. Soc. mycol. Fr. 83: 11 3. 1967. 
Lccccrit~ rmaspora var. scorica Sing. mllull. trrmest. Soc. mycol. Fr. 83: 114. 1967.- IAccoria 

ttatrca (Srn)() M. lion m Doc. mycol. I I (44) : 23. 1981. (no t val . publ. ; bn~ionym lacking). 
A(cn('us (l/ritmis Mont .• Syll. Gen. Sp. Crypt.: I 00. 1856. - Clitocybe olrlensls (Mont.) Sncc .• 

S>U fun):. S. 181. 1887. LAccaria ohiemis (Mont.) Sing. in Mycologia 38: 688. 1946. - LAcca· 
n.: oluttuis •~r n/1iensis automatically establ ished by YJI . {J<Jroplrysata McNobb tn N. Z. J. Bot. 10: 
~ ': 197 ~ 

l.&m:na /a('('ata v;u. subtzlpi11a Stng. in Plan t Sy\t , I vol. 126: 365. I 917. 
IA«crra laccilftl vu1. tatrensis Smg 111 Plant Sy't I vol 126: 36 7. 1977. 
IAc:cuiW fiiC:Cato vJr. intennedio Stng. m Plant Syst Evol. I 26: 368. 1977 
f.«(cna tt•trt~sport~ v;u. terraspora f. maJOr Smg. m Uull . tnmest . Soc. mycol Fr. 83: I 13. 196 7. 

(lOt ,11. publ .. type specimen not designated). /.,accorio tetrospora v<u . nUJjor (Sm11.) M. Uon & 
Ha!u~" tin in 0 01: mycol. 14 (53): 6 . 1984. 

F H' l u d" d . l.lzccaria olllensis sensu Smg. m Lillo a 2 2: I 77. (' 1949' ) 195 I ; wn~u Sing. & l)t· 
pboin Ltllua 25: 23. 1952: sensu :lUct. plor. ( in oil cases J..fratema). 

T) P" 'PC\: 1m c n (holo typc): NYS Peck. Oc tober. USA, Selkirk . 

~lacromorphology as in type variety. 
g,,,Jto)porcs (excluding ornamental ion) «?.5- )7 .5 I 0.0( 13.0) x (6.0- )7 .0-

100( I ~.5 ) s,un . Q = (0.95 ) 1.0- 1.1 5( 1.3), Q = 1.0 1.1 ( 1.1 5), globose to subglo· 
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Fig. 3. Loccorlo loccoto var. {JQIIidifolio. - l bbll (X I ), spores (x 1500). (3. From Vt'llm~o li".J 
I Aug. 198 1, Netherlands. IJsselmeerpolders. Oremcrbcrgbos. L: b. from Vt!llingo S7J. 4 No' 191\.l, 
Netherlands, oord·l loll:rnd. Zw:rncwatcr. L). 

bose. rarely broadly ellipsoid. echinulate, spines O.S 2.5 pm high, up to 1.5 pill \\ 1dr Jt 
base. All else as in type variety. 

All other micromorphology as in type variety. 
I Ia bit a t & d i s t ri b u t io n . - Gregarious, more rarely solitary or cac)plloM'. 

terrestrial on sand. oil or among moss including Sphagnum : cosmopolitan: abundant 

Loccoritl loccoto var. pollidifolio is by far the most common variety in the specu~s and 
can be found in a wide variety of habitats. It differs from the type variety by havmg glo· 
bose to subglobose or occasionally broadly ellipsoid, moderately to strongly orname11t~d 
basidiospores. 

As can be seen from the lengthy list of synonyms, numerous names have been pro· 
posed for this taxon. All of these names were based on type specimens charactewed b~ 
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having small to moderate si7.cd, orange brown , glabrous to finely scaly basidiocarps, 
white mycelium at the base of the stjpe, 4-sterigmate basidia , and globose to subglobose, 
moderately to strongly ornamented basidiospores (Table 1). 

Laccaria fratema (Cooke & Mass.) PegL 

AJI:tl(US{ratunus Cooke & Mus. m Grevdlea 16: 31. 1887. - NaucoriD{ratema (Cooke & 
Mw.) Sxc .. Syll Fung. 9: II 0. 1891 . IAccaria fratema (Cooke & Ma~s.) Pcgl. in Aust . J . Bot. 
13 332 1965. 

Nat1corla goosstnsiae Beeli in Dull. Soc. Roy. Bot Belgique 61 : 88. 1928. - LaccariD wecota f. 
bfspcra lleancmann an Bull. Jard. Bot. Eta! 34 : 310. 1964 . (change of name). 

Larcaria lateritia Malcnr;. tn Bull. uimcst. Soc. mycol. Fr. 82: 189. 1966. 
M 1 up pIt c d n am c~. - LaccariD ohief!Sis sensu Sing. tn ltlloa 22: 177 ("1949') 195 I : sensu 

3UCt plur 
T) pc spc c 1m c n (holotypc). K J-;enclr No. 1, Australia , vic. Po rt Phtlhp. 

As mentioned above, neither L. ohiensis or L. striatula can be used for the bisporic 
Laccaria with moderate sized basidiospores (mostly 9- 11 x 8- 11 llJll excluding oma· 
mentation) because both arc tctrasporic. Cooke & Massee ( 1887: 31) described Agaricus 
fratermiS from Port PhilUp, Australia as a dark rusty red mushroom growing on wood 
with ellipsoid , moderate sized basidiospores. Its type specimen has 2-spored basidia 
which bear moderate sized, globose to subglobose, echinulate basidiospores (Table lll). 
As mentioned by Pegler ( 1965: 332). the report of ellipsoid spores in the original diag· 
nosis of II. frotemus probably refers to another collection on the type sheet from New 
Ztal3nd which Singer has annotated as a 'strophariaceous species.' 

Two later names whose type specimens also have bisporic basidia which bear mod· 
era te s1zed basidiospores arc Noucoria goossensiae Beeli and L. lateritia Malenr,:. (Table 
Ill). The major differences between the three type specimens is that A. /ratemus was re­
portedly collected 'on logs', while the other two were growing under Eucalyptus. Since 
it i not uncommon to rtnd other terrestrial Laccaria species growing on decomposed 
v.ood. the d1fference in their habitat docs not appear significant and the three are con· 
sidered contaxic. 

Based primarily on ecological differences, Malcnr,:on ( 1966) and Pegler & Rayner 
(1969) recognized two bisporic species with moderate sized basidiospores: (i) Laccarill 
[rarema (J~ L. /ateririll) growing in warm, dry regions (e.g., Australia, Mediterranean re· 
gions, and parts of South America) under Acacill, Eucalyptus, and Coffea and (ii) L. stri· 
atulo sensu Singer growing in cool moist areas (e.g .. Great Britain and the French Alps) 
Ill m~ including Sphagnum . We consider these two forms as separate taxa, L. fratema 
and L. pumilo Fay., respectively. 

Laccaria pumila Fay. 

l.ccccrur pwnda Fay. m Anna.li Accad Agric. Torino 35: 91. 1893. - Clitocybe pumila (Fay.) 
Sac.: .. SyU. Fung. 17 . 13. 1905. IAccariD laccata var. pumila (Fay.) J. Favre in Ergebn. wiss. 
Untm sch\ICtl. XatnParks V, 33: 5 I. 1955 (not val. publ.: ba<ionym not ment ioned). 



Table Ill. Ch:u~ctcristics or the three names discussed under LAccorio frotemo. Herbanum abbreviations from Index Herbariorum. Macromor· 
phology b~scd on original d i:~gnosis. Micromorphology based on examination of cited specimens. 

Pileus: 

L:uncllac: 

Stipe: 

Basidia: 

Spores: 
(n = 30) 

f.chinulae : 

llabitat : 

Agaricus fro remus 
Holotypc at K 
French No. 1 

convex. glabrous. dark rusty-red 

odnate, rusty-red 

elongate, thin, glabrous, concolorous 

2·stcrigmate, clavate 

(8.5- )9.0- 1 1.0(- l l.S) X 

8.5 - 10.5(- 11.5) ~rn 
mean L x W = 9.9 x 9.9 .um 
mean L/W " 1.0 I 

( 1.0- ) 1.5 - 2.0 .urn long 

on logs 

Noucorio goossensioe 
Holot)' I>C at BR 
Goossens No. S88 

convex, glabrous. brownjsh rus t color 

adnate, brownish red color 

elongate, relative ly thin, glabrous, 
concolorous 

2 ( - 4)-stcrigmate, clavate 

(8.0- )8.5- 11.0(- 11.5) X 

(7.5 - )8.0- 10.0 .um 
mean L xw = 9.9 x 8.9 .urn 
mean L/W = 1.1 1 

< 0.5- 1.5 .urn long 

under l;'ucolypms 

i.Accorio loten'tio 
Representative specimen at MPU 
Felippone No. 2800 

convex to depressed, ~uiate to 
glabrous, red brown to dark brick· 
red 

adnatc to arcuate, pa!Hd rose to 
purple ochraccous 

short, thin, striate & twisted, 
reddish brown 

2·sterigmatc, clavate 

8.5- 11.0(- 13.5) X 

8.5- 10.5 ( - 13.5) .um 
mean L x W = 9.7 x 9.5 .urn 
mean L{\\' = 1.02 

1.0- 1.5 .urn long 

under 1-.itcolyprns 

~ 
0 

.., 
r-1 
::00 
til 

0 
0 
z 
> 

~ 
!-' ...., 
;: 
-
"' 00 
0\ 
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Loccaria altoico Smg. in Bul l. trimcs t. Soc. my col. Pr. 83: 122. 196 7. 
Mis3pp l icd names. l.i!CCoriostriJJOJ/o sensu Sing. in Mycologia 35: 151. 1943 : sensu 

auct. plur. 
LDcc11ria IOrtilis sensu M. Lange in Mcddr Gr~nland 147: 29. 1955 : sensu 0 . K. Miller & al. in 

Mycol~•a 74: 583. 1982. 
Type ~ p \:CJ IIIcn (ncotypc, design . nobis): L - J. Trim bach /463, 18 J u ly 1976. France. 

dept. Alpes mariumcs, Col de Ia Cayollc, all. 2500 m. 

Fayod (1 893: 91) described a small bisporic Laccaria from the Italian side of the 
French Alps (Torre Pellice) under the name L. pumila. While he stated that it differed 
from L. tortilis (Bolt .) Cooke, he djd not designate a type specimen. The original de­
scription and Fayod's watercolor and line drawings of its micromorphology support 
treating L. pumila as a separate taxon. 

A specimen collected by J . Trimbach (J. Trimbach 1463) in the French Maritime 
Alps approximately 80 km south southwest of the type locality of L. pumila fits the 
original description and drawing of L. pumila, represents our concept of tnis taxon, and 
is designated as the neotype. Trus collection has the following characteristics: 

Macromorphology: See Trimbach ( 1978: 44- 45). 
Basidiospores (excluding ornamentation) (I Q.S- ) 11.0- 12.0( - I 5.0) x (9.0- )9 .5-

10.5(- 15.0) pm, 0 = (1 .0- ) 1.05 - 1.3( - 1.35), Q = 1.1 8, subglobose to broadly ellipsoid 
or ellipsoid. a few glcbosc . echinulate: spines 0.5- 0.8(- 1.0) jJJTl high , very crowded: 
hilar appendage up to 2 s,un long. pro mincnt , truncate; basidiospore wall up to I J.Un 
thick. Ba idia 4 7- 55 x I 0- I 5 s,un , narrowly clavate, elongate, hyaline, bisporic. 

As was already suggested by Trimbach (1 978: 45), L. pumila and L. altaica Sing. are 
conspccific. Ooth have lhc same morphology (small. strongly striate pileus and bisporic 
basidia wtuch bear large, elongate, finely ornamented basidiospores) and were first de­
scribed from alpine habitats. 

Laccoria pumila differs from L. fratema by having larger basidiospores (most 11 -
16 x 10- 15 s,un versus most 9- 11 x 8- 11 s,un in L. fracerna), orange-brown basidiocarp 
color versus rusty red-brown basidiocarp color in L.[raterna , and a preference for cooler, 
more humid. alpine, boreal. to arctic habitats. 

Laccoria pumila differs from L. tortilis by having subglobose to ellipsoid finely orna­
mented basidiosporcs instead of the globose. strongly echinulate basidiospores of L. tor­
tili.s . Additionally. L. tortilis often displays highly contorted basidiocarps with very few 
and widely spaced lamellae. 
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NOTULAE AD FLORAM AGARJCINAM NEERLANDICAM-XJI 
Some notes on the genera Oudemansiella and Xerula 

T . BOEKIIOUP & C. DAS•• 

'I ht ~tcncrtc scparauon or Oudemonsiella and Xenlia IS discussed and accepted a~ 
propu~cd by Dorfcll. Xcrula caussei and X. kuelmeri arc rcdcscribed and lllus· 
twcd Xerula nixra and X. renatii arc con~idcrcd conspccilic with X. caussel. 
Daoylosporina j, reduced to the synonymy of Xerula . T he new c:ombmauons 

X. steffenii and X. macracantha urc introduced. 

The genus Ouclemansiella Speg. dates back to 1881. It was originally described as follows: 
·velum haud manifestum: stipes centra1is; pileus emisphaericus, carnosi, non liquescentes; 
lamellae membranaceae, intcgrae. acie longitudinalitcr fissa , labiis oppositis primo cum 
illis lamellarum lateralium connatis, dein libcris' (Spegazzini. I 881: 23). Oudemansiella 
plattnsis Speg. (= 0. canarii (Jungh.} llohn .) was the only species. 

In 18 7 Patouillard (1887: 95) created the genus Muciclula which according to his 
description has a distinct veil ('Stipe annule') contrary to Spegazzini's diagnosis of the 
genus Oudemansiel/a. Mucidula mucida was the only species. Von Hohnel ( 19 13: 2) and 
Boursier ( 1924: 332) already noted the similarity of Mucidula mucic/a to the genus 
Oudemansiello. 

Boursier (I.e.) divided the genus Mucidula in two groups, viz. (i} Viscosae with among 
other spectes M. mucic/a and M. radicora and (ii) Pilosae with M. longipes. According 
to most modern authors (e.g. llorak. 1968: 425: Singer. 1975: 344} Mucidulo and Oude· 
11111/ISielfa arc to be considered congeneric. 

The genus X entia was founded by Maire ( 1933: 66), who defined it as foiJows: ·tlabi· 
tus Jlluctduloe cum qua lamellarum trama plus minusve intertexta nee non cute pilei 
hymenifonni congruit, differt pileo haud viscoso, cum stipite valde piloso, carne lenta 
haud putrescentes·. Xemla longipes was the only included species. According to Singer 
(1975 : 344) Xcmla Majre is a subdivision of Oudemansiella Speg. for which he created 
the name Oudemansiella subgenus Xcmla (Maire) Sing. 

Recently Dorfeh ( 1979: 365) restricted Oudemansiella to the annulate, non-rooting 
species and raised Xerula again to generic level. lie emended the concept of the latter 
t;enus. ~o that it mcludes also viscid, non-pilose species such as Xen1/o ( = Oudemansiella) 
radicara . 

Dorfeh summarized the differences between Oudemansiella sensu stricto and Xemlo 
sensu Jato as follows ( 1981 : 658- 660): 

• ('~n trJJII:Iurcau voor S..:hunmclcuhurcs. I'.O. Box 273.3740 AC. Baarn. 
• • RtJI.. 'h~rbaoum. Lcidcn. 

45 
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Oudemansiella 

I . Basidiocarps develop on nonnal 
mycelium. 

2. Pseudorrhiza absent ; basidiocarps 
directly on wood. 

3. Basidiocarps hemiangiocarpous; velar 
remnants present. 

4. Pileipcllis young a trichoderm later 
becoming a cutis; stipitepcllis young 
a tricho-palisadodenn . 

5. Spores verrucose (SEM). 
6. Spores > 15 pm. 

X em/a 

I. Formation of yellowish , gnarled 
mycelium before basidiocarp 
development. 

2. Pseudorrhiza present ; basidiocarps 
not directly on wood. 

3. Basidiocarps gymnocarpous (to 
paravelangiocarpous). 

4. Pileipellis a hymeniderm: stipittpclhs 
(young) a hymeniderm. 

5. Spores nearly smooth. 
6. Spores > I 0 p.m. 

Although not all differentiating characters as given by Dorfelt seem to be as reliable 
as that author thinks (e.g. Pegler & Young, 197 1: 57, pl. 9. demonstrated under SI:M a 
remarkable ornamentation on the spores of Xemla radicata, although perhaps of a dif· 
ferent nature from that in 0. canarii and 0 . mucida). we believe that there arc suffictent 
arguments to separate Oudemansiella and Xemla in the way DOrfelt does. 

STRUCTURE OF STIPITITRAMA AND PILEIPELLIS IN OUDEMANSIELLA AND XIIWI A 

The structure of the stipititrama and pileipcllis of some species of Oudemonsiel/o and 
Xen~la has been studied by us in the framework of generic delimitation. 

Corner ( 1966: 175) distinguished three main types of hypha! constructions in ncsh) 
agarics; viz., monomitic. sarcodimitic and sarcotrimitic. According to his definitions. a 
sarcodimitic tissue is built up of narrow, branched. generative hyphae and hyphae con· 
sisting of long, innating, frequently thick-walled elemen ts ('skeletal hyphae'). In some 
cases, in addition many generative hyphae are tJtick-waUed , thus forming the so-called 
sarcotrimitic structure. 

Oudem011siella 
Oudemansiella mucida has a monomitic stipititranla, which is built up of long. slen· 

der, thin-walled, rarely somewhat branched elements measuring(25- )60-750 x 3- JOpm. 
The hymenophoraJ tram a is regular and made up of I 0- 30 s.un wide attenuating clements. 
Very slender, 2- 5 SJlTl wide hyphae are also present. The pileipellis is somewhat uuer· 
mediate between an ixohymeniderm and an ixotrichodenn and is made up of a c. SO pm 
thick palisade of irregularly branched clusters of clavate elements in a gelatinous ma trix. 
Below tltis layer slender repent hyphae o:.:cur, which have pale yellowish membranous 
pigment or weak incrustations. The pileipellis of Oudemansiella canarii proved to be an 
ixocutis. 
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Tmble I. Sttc~ of hyphal c lements of in the stipititram:t in Xemla (take n fro m the middle o f the 
111pc. unless othcrwhc indicated : after Scho ltes. unpublished report Rijksherb:uium, 1976). 

X rcdiroto 

atypical form with 
d!y p~cipellis (X X. 
psrodoradicota) 

X. uussti 

upper part of stipe 
bual part of stipe 

X.longipes 

Wal part of Stipe 

Xerulo 

clements of connective 
gene rat ive hyphae 

I 00- 300 X 2-5 pm 

60-125 X 2-8 JJIT1 

80- 250 X 3 - 8 JJIT1 
100- 450 x 3- 12 .wn 

30- 175 X 2 - 10 #Ill 

e lements of 
'sarcoskeletals'1 

250- 700 x 5- 45 snn 

250-7 so X I 0-45 JJOI 

I 00- 800 X 6 - 30 JJIT1 

200 - 750 X 6 - 25 #Ill 

125- 1200 X 5- 20 JJIT1 

The stipiti trama of most Xent/tJ species investigated by us consists of two types of 
hyphae ( = sarcodimitic), viz. hyphae consisting of very long, broad, (cylindrical or) fusi­
form elements (skeletal hyphae according to Corner1

, I.e.) and strongly branched narrow 
hyphae (generat ive hyphae according to Corner.l.c .) . Only the tiny X. kuelmeri was found 
to be monomitic. The sizes of hypha! elements in U1e species studied are presented in 
Table I. 

Xentla radicata has a subregular hymenophoral trama made up of c. I 0- 25 pm wide 
hyphae, which agrees with Knecht's observations (1967: 179). The subhymenium is c. 
15- 20 J.un thick and pseudoparenchymatous. The pileipellis is a c. 60 90 J..Ul1 thick ixo­
hymcnidcrm. made up of clavate cells, c. 30- 80 x 5- 15 J..Ull , with an intracellular 
brownish pigment. 

Most of the specimens studied fully agree with X. radicata. Some of them differ, 
however. slightly by a dry pileipellis giving the pileipellis macroscopically a subvelutinous 
impression. This variant has been described as Oudenumsie/la pseudoradicata Moser 
(1955: 5). 

The collection Bas 4545 (L) contains both specimens with the normal type of pilei­
pellis and specimens with this dry type. These latter specimens with a dull, pruinose pileus 

1 For convenience the tcml ·sarcoskelctals' is used here for this type of hyphae tJwt is the essence 
of tile sarcodm1itic type of tram a. 
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show anatomically a transition from a slightly gelatinized hymeniderm at the centre or 
the pileus to a dry hymeniderm at the margin of the piJeus. Dorfelt ( 198 1: 648) Jlrcad~ 
noted this variability and therefore considered the name X. pseudoradicata a ~)'11011) 111 

of X. radical a, " conclusion supported by our observations. This is one or the reasons 
why the infr<~generic classification of the genus Oudemansiella (including X em/a) mad~· 

by Clemenyon ( 1980: 74) is not acceptable, as X. radicata and X. pseudoradicara Jr~ 
placed there in two different subgenera. 

Xerula caussei also has a subregular hymenophoral trama made up of 5 25 ;..un wrdc 
hyphae. The pileipellis is a c. 50- I 00 J.1111 thick euhymeniderm made up of thin -wall~d 

clavate cells. c. 40- 60 x I 0- 25 J.1111 in site, with a pale grey-brown intracellular prgmcnt 
Among these cells occur ampulliform, slightly thick-walled pileocystidia up 111 200 1-'Jll 

long and I 0- 30 J.1111 wide at the base. 
Xenda longipes has an irregular hymenophoral tram a. which is made up of I 0 ~5 pm 

wide. somewhat thick-walled hyphae. The pilcipellis is a 50- 100 J.1111 thick ixohymcmdcrrn 
made up of rather thick-walled, clavate cells, c. 50- 70 x 7- 13 J.l1l1 in sii'c, wuh a grc)· 
brown intracellular pigment. 

Xem la lwelmeri has a monomitic stipite trama made up of 3-16 J.l1l1 wide. thtn· to 
slightly thick-walled hyphae. The hymenophoral trama is irregu lar, made up of up to ~5 
pm wide thin-walled hyphae. The pileipellis is intermediate between a euhymcnidcrrn and 
a trichohymeniderm, made up of clavate, fusiform or ventricose-fusiform. thin· to sl i~htl} 

thick-walled cells with brown contents, 45 95 x 8- 26 J.l1l1 in site. Among these cells 
occur Jageniform to fusiform. thick-walled pileocystidia, 95 320 x I 0 22 pm. 

The separation of Oudemansiella and X entia is thus supported by the structure~~~ the 
pileipellis and. to a lesser extent. is aJso conftrmed by the structure of the stipitttramJ. 
Although the stipititrama of X entia ( = Mycenella) kuelmeri is monomitic we prefer i t ~ 

classification in the genus X ern/a because of similarities of the piJeipellis. the hymemum 
etc. (see also the paragraph on Xern/a kuehneri). 

Oudemansiella is therefore restricted to the species with a distinct veil. a bivclallgto· 
carpous or monovelangiocarpous development (Reijnders, 1963: 154, 155 ). gro,qng 
directly on wood, with a monomitic stipitilrama and a pileipellis made up of a cuus 
(Horak. 1968: 426) or a palisade-like layer with dusters of clavate cells, e.g. Oudcman· 
siella mucida . 

X ern/a contains the species withou t veil , with gymnocarpous development ( Dortdt 
& Schroder. 1984: 207), not growing directly on wood , with a sarcodimitic stipuuramJ 
(the tiny X. f...?telmeri is the only exception known) and a pileipellis varying from an ( tXO)· 

hymeniderm 10 a trichoderm, e.g. X. cuussei. 

TilE SPECIES COMPLEX OF XERULA CAUSSEI MAIRE 

Xernla caussei Maire was originally described as follows: 'Ab affini X. longipedc rt· 
cedit pileo et stipite griseis a pigmento vacuolari (nee fulvis e pigmento membranaril: 
piJis pilei et stipitis prostratis, flexuosis, hyalin is (neccrectis, rigid is, ru fobrunneis):spuris 
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Table. 2. Spore dimensions in the X. caunei complex. 

8.5- 9.5 x 6.0- 7.5 Sim 

9- 14.5 x 6.5 - 9.0Sirn 
8.5- 10.5 x 6.0- 8.0SJOl 

8 9- 10.1 x6.6-7.2 Sim 

(7.5- )8.5- 11.5(-14.5) X 

(6.0 - )6.5- 8.0(- 8.5) #Ill 

9.0- 12 x 7- 8.7 J.Un 

9- 12 X 5 5- 8.0 #ffi 

reference: 

Matre (I.e.) 

Dl>rfelt (I.e.) 
(our observations on type) 

Cemen~on (I.e.) 
Dorfelt , 1980 

(our observations on type) 

(our observations) 

mmoribus {8.5 9.5 x 6- 7.5 IJ1l1 , nee II 13 x 9 12 pm); cystidis tenuiler tunica tis, 
UJCilJOnbu~. apice capita tis' (Maire, 1937: 265). 

The doscly related X em /a nigra Dorfeh differs. judging from its description, mainly 
by tts I'Cr) dJrk blackish brown to greyish brown pileus. somewhat larger spores (viz. 9-
H S x 6.5 9 IJln) and cylindrical to lageniform cystidia (Dorfelt. 1973: 27). 

Xtl!lla (= Oudemansiella) renati Clemenc;on is said to differ from X. caussei by the 
lbstn•e of plcurocystidia, the absence of capitate cheilocystidia and shorter basidia (Cic­
mtn\on. 1977: 14). 

Bt•ause we found it very difficult to identify specimens of this complex , we studied 
lht typ~s of X. nigra and X. renati . The type of X. caussei could not be traced . In ad­
dillOn we tudied material from France and particularly rich collections from eastern 
Btlg.um. We made the following observations: The colour of the pileus from specimens 
pthercJ durmg several years from one locality (Belgium, Bois de Resteigne) varies from 
pak gre)'·brown to dark blackish grey, thus nullifying the alleged value oft he differences 
mrolour given in the descriptions of X. caussei. X. nigra and X. renati. Also it turned out 
to b( hJrdly possible to define species in this cluster on the base of spore size (Table 2) . 

Accordtng to the original descriptions, the only then remaining differences are to be 
found in the cheilocysttdia. Both Xentla caussei and X. nigra have pleura- and cheilocys­
Wtl Those of the latter species arc described as '60 90 x I 0 - 13 snn. fast walzig bis 
~henform ig'. However, our study of the holotype revealed fusiform. thin·walled cys­
uJu ~~otth 3 subcapitatc apex agreeing very well with those described for X. caussei. 

ClcmcnQOn (I.e.) reponed only cheilocystidia for X. renati. However, the holotypc 
h3s some plcurocystidia which arc identical to the cheilocystidia. We found the cystidia 
of X. nigra. X. renati and those of the Belgian specimens similar. They also agree fa irly 
•tU ~~o tt h thor.c described for X. caussei, because they frequently have a subcapitate apex. 
Thmforc wuhin this complex we accept only one species. 
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Xerula caussei Maire- Fig. I 

Xtrulat:aussti Maitc in Bull. u imc~t. Soc. mycol. Fr. 53: 265. 1937. Myccncl/a caussct ( M Jlh l 

Ronwgn. in Bull. 1rimcs1. Soc. mycol. Fr. 56: 63. ('1940') 1941. Oudt'mamiel/a caussei(MJu~l 
Mos. ex Clcmen~on in Nova Hcdwigia 28. 19. 1977. 

Oudemansiella nigra Dorrell in Ceska Mykol. 27 : 28. 1973. XcrulalliJ(ra (Dorfcll) Dotfdt ir 
Landschoftspn. Natu tschutz Thllringcn 14(3): 60. 1977. 

Oudem11nsitlla rtmati Clcmcn,on in Nova licdwigia 28: 14. 1917. Xernlo nigra vat re11oll 
(Ciemcn~on) Dorfcll in Rcprium nov. Spec. Rcgn1 vcg. 91 : 4 29. 1980. 

M i ) a p p II c d n am c. Collybia longipts sen~u Lange. Fl. agar. dan. 2: 9 1936 
Se l e c ted illu s tration). - Lange, Fl. agat. dan. 2, pl. 41A. 1936 
S e I e c 1 c d d c sc rip 1 i o n s. - Dorfell 1n Rcprium nov. Spec. Rcgm vcg. 90: 37 S 1979 

Basid ioca r ps small to medium. Soli tary. Pi leus 30- 60mmindiam.,convc>. .plano· 
convex to applanate, with low, broad umbo, when young with margin inOcxcd , f1nall~ 
undulating, rather neshy, pale to dark brown·grcy, occasionally even blackish gre~ 

000 
0 
0 
0 

Fig. I. Xtrukz caussei. Basidjocarps (x I). spores (x 1500). and chcilocystadia (X I 000) 
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F11 2 Spores (X I 500) of type of Oudtmansiella rt nati (left) and of type of 0 . nigra (r~lll). 

(Munsell 10 YR 4 5/3,4/2. SY 4/2) or very pale (2.5Y 6- 7/2), dry, frequent ly radially 
rugulose near margin. entirely pubescent with whitish hairs. Lamellae rather distant (L 
= 30, I = ( I )3 7), narrowly ad nate, sinu:nc or adnexed , ventricose, frequently venose, 
ruher th ick. up to c. 7 mm wide. white lO pale cream {10 YR 8/ l - 2, SY 9/2-4), with 
entirc. concolorous edge. Sti pe 40 80 x 3 JO mm , cylindrical with clavate base, occa­
sionall) at tenuated towards base. mostly rooting. solid, whitish , towards base becoming 
grey-beige or grey-brown (10 YR 4/2,5/3, 6/4), entirely whitish pubescent. Contex t 
10hite. but grcyi h in cortex ofstipe. Sme ll weak. somewhat acid. Tas te weak, mild or 
somewhat Jdstringent·fungoid. Spore print white. 

Spores ( 0 )9.0 12.0 x 5.5- 8.0 pm, Q = 1.3 1.8. ovoid or ellipsoid, thin-walled. 
Basidia 35 50 x 9 11 pm. clavate. (2 )4-spored. Cheilocys tidia 55 100 x 7 15 
pn. qhndru:al to fusifonn. mostly tntncatc, sometimes subcapitate at apex. Pl eu ro· 
qsudta sparse. similar to cheilocystidia. Hymcnophoral trama subregular, made up of 
5-!5 ;.an wide hyphae. some with refractive contents. Pileipelli s a hymeniderm , up to 
c. iO J.ttll thick. made up of clavate cells, 40 60 x 10 25 pm, with intracellular pale 
grey-brown pigment. with scattered, slightly thick-walled. colourless ampultiform setae, 
up to ~00 }JJII long and I 0- 30 J.U11 wide at base. Setae at stipe up to c. 400 x I 0- 20 pm , 
slightly thid.-wallcd, colourless, atlenua ted towards apex. Clamps present. 

llabiut & dis t ribu l ion. - Terrestrial in ragus fores t on rich, loamy, probably 
always calcareous soil . Known from Belgium, France, Gennany (East and West), Great 
Britain . and Switzerland . 

Co li ~ ~ liOn' c ~:~min e d . BI· LGIUM. prov. a mur, Re~teignc. lloi~ de Rc)tc iJ~ne. 24 
Sept. 1914. C &zs 6386 (L): diuo. 8 Sept. 1975. A. 1:: JansenJOJ (L): ditto. II Sept. 1975. C Bas 
66J8 (l. LAU). ditto, 6 Oet. 1978. J. Sclrreun. nr. Kuijpcr & r: Tja/lingii ( L): d itto. 3 Oct. 1982, 
T Botkltout/001 (L). - EAST GERMANY, Thuringcn. Jcna. Lcutratal, 22 Sept. 1970, 11. Dor· 
fdt (PR. hototypc of Xt!rUia nigra). - FRA 'CE, dpt . V ar , Massif de Ia St. Baumme, Foret de Ia St. 
~mme. 25 Oct t974 . A. F. M. Reijnden (L). SWITZERLAND, kant. Va ud, Cuarnens, Sept. 
t913. R. Morri<"r·Ctnoud (Ctcmen'<on 73/50, LAU: hototypc of Xerola renotii) . 

3. Xerula kuehneri (Romagn.) Bas & Boekhout- Figs. 3, 4 

Mywrtlla kul'lrneri Romagn. in Bull . trimc,t . Soc. mycol. Fr. 56: 63. (' 1940') 194 1. Oudc· 
lf!Cillirl/4 J.velurtn (Romagn.) Sing. in Sydowia I 5 . 59. (' 1961 ') 1962.- Xero/a kuelmeri (Romagn.) 
8!1 & Bockhoutln l•cr ooma 12 : 439. 1985. 
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Fig. 3. Xerula kuelmeri. BasidioCllrp (x I) . spores (X 1500). basid ium (x I 000). and hymcmnl ()'So 

tidia (x 1000). (All figs. from 8os 8244.) 

Basid ioca rps small. solitary. Pil eus 12- 14 mm in diam .. 3- 5 mm high. from wtdch 
conico-convex with broadly rounded apex to plano-convex , with narrow slightly denexed 
margin , very dark brown (between Munsell 5 YR 3/3 and 3/2) but locally paler because 
of minutely cracking pileipellis and pale context showing, under strong hand lens minutely 
dark brown subvelutinous-subgranular with minute white hairs locally varying in denSII) 
but particularly dense ncar margin. dry, not hygrophanous. Lamellae rather dastant 
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F~g. 4. X entia kuelmeri. Caulocystidia (CC), pileipetlis (PP), and pileocystidia (PC). (All figs 
xSOO from Bas 8244.) 
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( L = 20- 22, I = 0- 3), allcnuatc towards stipc and narrowly ad nate to free. rather narro11 
( J- 2 mm wide), first concave. later straighl to sligh tly ventricose. whitish with vcr> pale 
yellowish·greyish tinge (paler than 2.5 Y 8/2), thickish , rather strongly trarmcrM:I~ 
venose. with lamellae frequently anastomosing (here and there near margin of pileus 
almost net·likc connected). under hand lens with powdery appearance, with concolorous. 
even edge. Stipe c. 20 x 1- 1.2 mm, not including rooting part , which is 12 x 2.5 mm 
in the one (but lower part broken off and missing) and completely missing in the sc.:ond 
basidiocarp, more or Jess equally thick but pseudorhiza very sligh tly fusiform. fistulo!~< 
brownish grey {10 YR 5/2 but somewhat tending towards 5/3). pubescent with whrtish 
up to 0.8 mm long. erect but sligh tly irregular hairs: pseudorhiza smooth . Con tc' 1 whrt~ 
in pileus, glassy dark brownish grey in stipc but in centre whitish. Smell indr!>tim·t 
Tas te not recorded. 

Spores (40/2 )(1 3.5 )14.5- 17x l3.5 16.5pm includingspines.(JO )J O.S 1~.5 
(- 13) x 10- 12(- 12.5) without spines, Q = 1.0- l.J (- 1.1 5), Q = 1.03. globose to sub­
globose. with up to c. 36 conspicuous. 1.5 3 p.m high and up to 2 pm wide. hollow . .:onic•l 
to subcylindrical processes with obtuse apex, colourless, with slightly thickened w~JI 
inamyloid , cyanophilous, weakly metachromatic in Cresyl blue. Bas idia 43 S~ x 15 
16 pro , with 5.5- 9 }..1111 long sterigmata. 4·spored. clamped. Cheilo- and plcuroc> ~thlr3 
similar, 54- 86 x 11 - 16 pro , slenderly fusiform tending to broad·ncckcd Jageniform. 
with obtuse, rather often subcapitate apex, thin· to slightly thick·walled. HymenophorJl 
trarna irregular,cornposed of up to 25 J.JJll wide thin·w:JIIed hyphae;subhymcnium ni!HOII 
c. 10 J.JJll wide, composed of densely ramose c. 2- 4 J.JJn wide hyphae. Pilcipcllrs 3 
transition between a euhymenidenn and a trichohymenidenn, with long pileocystitlr3. 
elements of pileipellis 45- 95 x 8- 26 pm , subcylindrical. clavate, fusiform. ventricost· 
fusiform and short·nccked sublagenjform, thin· to slightly thick·walled. with brown con· 
tents; pileocystidia 95- 320 x 10- 22 pm, slenderly Jagenifomt to slenderly fusiform with 
cylindrical to tapering neck, colourless. with thickened wall (up to I pm) in middle pJII. 
at apex often with somewhat refractive granular contents. Stipitipcllis a cu tis: caulo­
cystidia abundant. 40- 165 x 9- 18 pro at apex of stipc, several hundreds of microns long 
near base, subcylindrical, often tapering towards apex, with suddenly enlarged base (\\hich 
is an intercalary or apical cell of a hyph<1 of the stipitipellis). colou rless, with slight!) 
thickened wall and sometimes slightly granular contents. Stipititrama in upper part rnJd~ 
up of 3- 16 J.JJn wide, thin· to slightly thick.walled. strictly longitudinal hyphae wuh 
clamps, in rooting part of somewha t irregular but still predominantly longitudinal ~uni!Jr 
hyphae, 3- 28 J.JJ11 wide, not sarcodimitic. Clamps present but not very conspicuous. 

Habi t a 1 & dist ribu lion. - In the Netherlands known only from a park un humu)· 
rich sandy soil just at the inside of the coastal dunes. under deciduous trees. ornamcmal 
shrubs and Herocleum mantegozzionum . Further recorded from France (Romagnesr's 
type collections, 20 July I 938, dpt. Seine-et·Oise, Bois de Cercay) in deciduous for~st 
on humid clayey soil and from West Germany (Bresinsky & Haas, 1976: Ill : Wintcrhofi 
& Krieglstciner. 1984: 68, Badcn·Wllrttemberg, Karlsruhe·Durlach1 

). 

Co II e c 11 on s ex 3m 1 n c d . NETHERLANDS, prov. Zuid· ll olland, The ll agu~·. ~'we 
'Ciingcndacl'. 2 1 Aug. 1984, C M. Swart· Veltlruyzen (Bas 8244) & 7 Aug. 1985, C ,If. Swart· f'flt· 
1111yzen & F. van Luy n (both coli. m L). 

1 Prof. Dr. Win tcrhoff (in liueris) kindly informed us that these two records refer to tiH' 'Jrr.c 
observation by Mr. H. Schw6bel. who studied 2 basidiocvps found m a garden under 1/amame/u. 
but did not preserve them. 
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Xmtla kuelmeri seems to be a very rare species. Since the publication of the original 
dtscription frum French material by Komagnesi in 1941 it has been recorded in the lit· 
erature only once as far as we know (sec above under 'Habitat & distribution'), viz. from 
West Germany. Unfortunately its tiny basidiocarps seem to occur often solitary; Romag­
nesi's description is based on one basidiocarp and ours on two basidiocarps collected in 
successtve years at the same locality in the ethcrlands. 

Although the basidiocarps are difficult to spot because of their small size and dark 
colours. they arc highly characteristic once they are seen under a hand lens on account 
of the minute white hairs on the sub,·elutinous dark brown pileus and on the grey-brown 
stipt and the strongly contrasting thickish. whitish, distant but intervenose lamellae. In 
fact X kuel111eri looks exactly like a diminutive X. caussei. 
~otwtthstanding its coarsely spinose spores, in our opinion X. kuelmeri belongs to 

Xtrula ttn Dorfelt 's and our wide sense) and not in Mycenella as stated by Romagnesi 
(1940 63) and Dorfelt {1985: 236). The stipitetrama of both Xemla (see first para­
graph) and 1\~I'Cenella is sarcodimit ic (Corner, 1966: 145} and thus the monomitic struc­
ture of the stipititrama of X. kuelmcri disagrees with the structure of the stipititrama 
of both genera. l lowever, the structure of the pileipellis of X. kuelmeri, viz. a transition 
between a hymeniderm and a trichohymcniderm with pileocystidia partly shaped like 
hairs. in combination with the large size of spores and hymenial clements and the total 
abstnce of divert iculatc elements agree much better with Xemla . We agree with Singer 
(1975 347) that the gap between Mycenella and X em/a is still sufficiently wide to main­
tam the~ taxa as separate genera. 

The spores of X. kuelmeri. placed by Clcmcn~on ( 1980: 76) in his new taxon Oude­
m21m~lla subg. Pseudomycenel/a, are very similar in site, shape, and ornamentation to 
those of Xerula macracantha (Sing.) Boekhout & Bas, comb. 1101'. 3 and X. steffenjj (Rick} 
Boekhout & Bas. comb. nov.4

, from South America. two species placed by Clemen~on 
tn his new taxon Oudemansiella subg. Dactylosporina, which has been raised to generic 
ltvel by Dorfclt ( 1985: 236). 

h is JUSt the existence of X. kuelmeri that demonstrates the futility of separating 
Dmylospon'na at generic level from Xemla . The only discriminating character is the 
omamentauon of large spines on the spores of f)octylosporina . Therefore the Iau er genus 
has to mclude also X. J..:uclmeri and then becomes a 'one-character genus' with a variation 
L'l ptletpcllis structures parallel to that in remaining Xerula , viz. from a (sub)viscid 
h)mtmderrn Without pileocystidia to a dry trichohymcnidenn with hair-like pileocys­
ttdta. 

JBJIIOO)'rn Oudemanst'ella macracamha Sing. in Sydowia IS: 59 (' 1961') 1962. Description by 
im~cr rn DJrwrnran:a 13 : 157. 1964. 

BJ~ronym I rirlroloma steffenii Rrck rn 8 rotcn3 24: 99. 1930 c Oudemonsiella stclfcnil' (Rick) 
s,..,, rn lllln.t 26 66. 1953. Description by Smgcr 10 Da1"iniana 13: 154. 1964. M:uerial seen: 
A A R. Jc \ fcycr 195b, 13 XI 1979, Dwll, Paun:i. Curiuba (L). 
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NOTES ON HYGROPHORACEAE - Vl 
Observations on some new taxa in Hygrocybe 

EEF ARNOLDS 

Biological Station. 1\!ijsttr (Drem e), Netherlands• 

In ~ prc~-cding paper (No tes o n llygrophoraccac IV. Arnolds, 1985) Latin diag· 
no..c' ha\'C been provided of SIX new raxa of llygrocybe fro m the 'erherlands 
Jnd Bcl!iurn. viz. II. calciphi/a, II. luteolaeta, II subglobispora forma aurantio­
rohra. IL viola, H. constrictospora and II. grlstopallida. In thi~ paper full dcscrip­
uon' arc g1vcn of the fusl four of these taxa. In addiuon the nomenclature and 
IJ\onom1c po~uon of H. constrictospora :~re discussed. /I. griseopollida 1s reduced 

10 the ~ynonymy of Hemimycena mairei (E. J . Gil b.) Smg. 

Hygrocybc calciphila Arnolds- Figs. 1- 9 

llygocybt (Ofciplr/la Arnolds m Pcr~oonia 12. 4 75. 1985. 
1/yg ocybt (a{(orum Groger (mcd.) m Mykol. Mlltcllungsblau 26 37. 1983. 
MISJpplled name. ? Hygroplrorusmmiaflls -.cnsu P.D. Ouo n in T rans. Br. mycol. Soc. 

H.149 1960. 

Pileus 10 3::! mm, hemispherical or convex with Oattencd to depressed centre. then 
pbno~llnve\ to almost applanate. hygrophanous, when moist scarlet red or usually 
orange-red when young (Komerup & Wanscher 7 A8, 8 A8, 9 A8), gradually fading to 
orange or orange-yellow, finally to ochraceous. translucen tly striate up to half-way radius, 
dry, mmutcly golden yellow, orange or pale brownish scurfy to adpressed squamulose 
at centre. sometimes aJso toward~ margin , more distinctly scaly when dried-out; when 
dry dull ochre-orange to ochre-yellow. uunellac (L = 14- 23, I = 1- 3) broadly adnate 
to rather decurrent, subdistant to very d ist~mt , often slightly ventricose, rather thick , 
mhcr pale yellow, paJe orange or orange (K. & W. 4 AS, 6: 5 AS, 6, 6 A6, 7), excep­
uonall) IYith pink or reddish tinge . Stipe 20 50 x 1.5- 5 mm, cylindrical or slightly 
rapering downwards, occasionally compressed, stuffed or fistulosc , orange to or:~nge­
)tllo .... . occasronally orange-red at apex. then yellow, smooth, dry. Context in pileus up 
to~ mm thrck. rather firm , concolorous with surface; in stipe yellowish. Smell somewhat 
fruit) or not drstinctive: taste not distinctive. Spore print white. 

Spores 6 9( j0.5)x(4 )4.5 7( 7.5)pm,av. 6.6- 8.6x5.0- 6. 1pm, Q=( 1.05- ) 
11-1.5( I 7}. Q = 1.25 1.45 , broadly ellipsoid or ellipsoid to ovoid, not broader 
toward~ the ha\C in face-view, not constricted in any view. Basidia 30- 52 x 7.5- 9.5(-
11) pm. 0 = 3 7 6.0( 6.6), rather broadly to slenderly clavate, 4-spored . Hymenial 
c~stidia absent. Hymenophoral trama subregular~ made up of short to medium sized, 
t)lindrical or slightly innated clements, 30 I SO( 200) x 4 19 pm. Pileipellis at centre 
a uichodcnnium , towards margin a cu tis with trichodermial tufts of ascending hyphae 
ronsuktcd :11 ~cpta ; terminal clements suhcylindrical to clavate, rounded. 20 90 x 

• ( ornm 11 304 o f the Biological St:ll ion Dr. W. 8CIJCrinck. Wijster. Comm. o . 98 of thr 
Dtr1 n1 l't .• nl ,·,·ohl~) of the Agricullur:~l Univcr~IY. Wagcnjngen. 
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7- 14 p.m. Stipitepellis an up to 30 p.m broad cutis made up of repent hyphae. :!.5 t.pm 
wide, in places with erect hyphal tips. projecting up to 50 p.m . Clamps present. 

Habitat & dis t r ibutio n.-ln the Netherlands rare in the limestone area o f S. I int· 
burg and along the big rivers. in unfertilized grasslands o n mesic o r dry, calcarcou~ loam 
or clay. especially in limcstone·grasslands (Mesobromion). (August - )October ovembcr 

Co II cc t ions c x ami n cd.- NETHERLANDS: prov. Ut rcc h t. Vlcutcn. de lliJkvcltl. m p()Ur 
meadow on mesic. calcareous cloy, 14 Oct. 1976. C Bas 7101 (L, holo typc): prov. Zurd·11 ~>11.tnd 
Oudcwater. estate 'Linschotcn', among tall grass in orchard on heavy clay soil. 31 Aug. 1951. R A 
Maas Geesteranus 7764 (L): prov. Limburg: Vocrendaal, 'Kundcrbcrg', in poor haylil•hl vn dr)· 
calcareous loam over cre taceous limestone, 29 Oct. 1978. Arnolds 4 120 (WBS): 30 Oct 19110 
Arnolds 4428 (WBS); Bemclen, E. slope of 'Bemclerberg', in poor sheep meadow on dry cakJrcou• 
loam over cretaceous limestone, 31 Oct. 1980, Arnolds 4481 (WBS): 20 Oct. 1 984,Amold~ .5309 
(WBS): Bemelen. W. slope of 'Bemelerbcrg', same habitat. 20 Oct. 1984. Arnolds 5JJO (\\ KSI 
Valkenburg, 'Crachterberg', in poor unfertilitcd hayfield on dry calcareous loam over crl' ta.:cou· 
limestone, 22 Oct. 1984, Arnolds 5350 (WBS).-EAST GERMANY, Erfurt. 'Crcnt.bcr)!' S. of 
Worza, in grassland on dry limestone. 9 and 12 Oct. 1984. r: Groger 197/84 (JE). 

Hygrocybecalciphila is closely related to H. miniata and cannot be distinguished \\ith 
certainty on macroscopic characters only, although the pileus tends to be orange or 
orange.red instead of scarlet when young and less brilliantly coloured by the presence 01 

slightly brownish scales. In addit ion the lamellae in young basidiocarps of II. miniara are 
usually reddish, whereas this is rarely the case in fl. ca/ciphila. These differences, howc\'cr. 
arc by no means construH. 

The main diagnost ic character of H. calciphila is the shape of the spores: the) are 
broadly ellipsoid to ellipsoid or ovoid in side·view (Q = I .25- 1.45), not broader towards 
the base in face-view and no t constricted in any view. In H. miniata the spores are ellip· 
soid, ovoid or ·oblong in side-view (Q = (1.4- )1.5- 1.75)) and in majority (>SO'i) 
broadened towards the base in face·view, obovoid or obpyriform , and frequentl y con· 
stricted (Fig. I I). In addition the ecology seems to be rather d ifferent : H. minioto h a 
typical acidophytic fungus from heathlands and poor grasslands on acid sand ami pM 
(pH 3.5- 5) ; H. calciphila is at presenl only known from basic, loamy or clayc} sotls 
(pH 6 - 8). 

Hygrocybe miniata has been described by Orton ( 1960: 249) as an uncommon spcctcs 
with non·constricted spores measuring 7.5 10( I I) x 5 6( 7) J..Ull . Mr. Orton kmdly 
wrote me (27 Fcbr. 1976) that his fu ngus is typical of calcareous soils, so possibly Orton 
had H. calciphila in mind . Hygrocybe miniara in my concept is identical with II. strangu· 
latus P. D. Orton (sec Arnolds, 1986). However, Orton's collections of H. miniata s tudied 
by me (preserved at Edinburgh) do no t contain 11. calciphila: Orton 816 (27 Oct. 1956) 
has spores constricted in aU views and broadcncd·obpyriform in front-view and probabl> 

Figs. 1- 9. Hygrocybecalcipllila.- 1-3 Basidiocarps, xI.- 4 -6. Spores, x 1000 - 7- 8 
Basidia. x 1000. - 9. Radial section of pileipellis at centre of pileus. x 300 (Figs. 1. 4. 7. 9 trom 
Bas 7101. holotype: 2, S. 8 from Arnolds 4481: 3, 6 from Arnolds 20·X·84). 

Fig. 10. Hygrocybe constrictospora.- Spores x 1000 (from Arnolds 3486. holotype). 
Fig. II . 1/ygrocybe miniata.- Spores, x 1000 (from Arnolds 3905. WBS). 
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concerns H. miniata: Orton 5091 (31 Oct. 1980) and Orton 5269(25 Sept. 198:!) cena inl~ 

belong to that species. 
Groger ( 1983: 37) included in his key of flygrocybe 'H. ca/canon ined: lie recemly 

sent me a description and one collection from Erfurt (Groger 197/84), whtch in all 
important characters proved to be identical with H. calciphila . Probably t hjs spcctcs tS 
widely dist ributed in limestone areas in Central Europe. 

Hygrocybe miniata sensu Killlller (1976 : 484) is rather similar to H. ca/ciphi/a and 
has non-constricted spores. wruch apparently arc larger and more elongate. measunng 
8 II x (4 )5 6.5 J.llll , Q = 1.5 1.8. I have not studied cxsiccata of that taxon J' I rom 
a nomenclatural point of view its identity is of no importance. 

Hygrocybe biminiata Kuhner ( 1976: 490) differs from H. calciphila a mung uthcr thmc• 
in the subcylindrical, occasionally constricted spores, measuring 8.5- 11 x 5 6 p.m. 0 = 
1.7- 1.9. 

Hygrocybe constrictospora Arnolds Fig. 10 

1/ygrocybe constrictospora Arnold~ in Pcrsooniu 12: 476. 1985. 
M i ~ n p pI i c d n am c .-1/ygrocybt strangulota sen u Arnolds, Ta~un. l lyj:rophoru< 'llcdcrlJnd 

209. t974 :wn)u Amoldsm Persounia 9: 250. 1977. 

f-or a full description and a list of studied collections is referred to Arnolds 1977 ~~0 
(sub nom. H. strangulata). 

In another paper (Arnolds. 1986) I have demonstrated that Hygropllorns strangulams 
P. D. Orton sensu P. D. Orton is heterogeneous. llowever. since the type is uJentic:~l \\ uh 
1/ygrocybe miniata (Fr. : Fr.) Kumm ., the name H. strangulatus has to be rcg:~rdcd as 
a synonym of that species. 

1/ygrocybe constrictospora may he confused in the field with weakly squamulos~ 
forms of //. miniata. llowcvcr, the structure of its pileipellis is a cutis made up of predom· 
inantly repent, slender. cylindrical hyphae. 3.5 6 J.l1ll wide. widely different from th~ 

trichodcrmium in H. miniata and related species (subsccl. Squamu/QS(IC') whu;h •~ mac~ 
up of ± erect, 5 14 J.l1ll wide hyphae constricted at the septa and with man} frc:e cud' 
Also the shape of the spores is quite different : in H. constrictospora in stdc-vtC\"' elhp)otd· 
oblong to cylindrical. a large proportion constricted in side· and face-view (I ·~ · 101. u. 
H. miniata not con tricted in ide-view, but in face-view broader towa rd~ the hJ:.t 

obovoid to obpyriform and often constricted (Fig. II) 
In view of the structure of the pileipciJis.ll. constrictospora does not belong w suhs~.:t 

Squamu/oS(le but to subscct. Coccineae. In that group it is the only species with J lar~e 

proportion of the spores strongly constricted. Hygrocybe substrangulata (P. D. Orwn l 
Mos. has also part of the spore weakly constricted, but differs in the much larger ~rur~s. 
(8 )9 11.5( 12.5) x 4 .5 6.5( 7.5) J.llll , on the average 10.4 II x 6 6.5 p.m . f~rgrc • 

cybe marcltii (Brcs.) Sing. is closely rei a ted. but the pileus in that species is h~h th Vt)(td 
the uppermost hyphae of the pileipellis being gelatinized. and none or ulll) J 'null 
proportion of the spores is constricted in any view (e.g. J\rnolds. 1977. ftgs 3 <>) 
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IIYCROCYBJ:. GRISEOPA LLIDA Arnolds= IICMIMYCENA MAIREI (E. J. Gilb.) Sing. 

1/yxull:ybl' ~:riseopa/licla Arnold~ 111 Pcrsoonia 12: 4 76. 1985. 
Cllmamfllryllus nehulan"s Cl~m~:n~on in Bcih. Z. Mykol. 4 : 55 . 1982 (not validly published). -

OJphopiiJ I/us lll'bularis (Cicmcn,on) M. Bon in Doc. mycol. 14 (56): 10. 1984 (not validly pub· 
lulled) 
~ 1\~ p p l 1c d n am c llygrophoruscinereus? SCO)U Arnolds. Taxon. Hygzophorus Nederl3nd: 

E6 1974 

Hygmcybcgriseopallida unites some unusuaJ characters for a representative of Hy gro­
cyb~ subgenus 0 1p lrophy /lus: the spores arc in pan subamygdaliform to pip-shaped, the 
bastdia arc short (27- 34 J.Jill) and the apex of the stipe is provided with many subclava tc 
caulocystidia (Arnolds, 1974). I never saw fresh basidiocarps and first {I.e.) regarded it 
as identical with or closely related to H. cinerea (Fr.) Orton & Watl.. which is the name 
indicated by the collector (E. Kits van Waveren) on the originaJ label. Cl6menyon (1982) 
ngh tly regarded it as a different species and described it as Camaroplry llus nebularis. This 
name is invalid since a Latin diagnosis and indication of the holotype are Jacking. 
Although Clemen~on never studied this species (he merely translated my description 
from 1974), he made it the type species of Camaroplry /lus sect. Neb1J/arini. I recently 
(19 5) renamed this species 1/ygrocybe griseopallida with a valid diagnosis. 

Soon afterwards, however, I received a collection made by Mr. C. ll. Ulje (Ter Aar), 
which according to him might be H. griseopallida but also appeared to be very close to 
Hemimyccna mairei (E. J . Gilb.) Sing. A study of Ulj~'s coiJection and some other ex sic· 
cata of II. mairei from the Leiden herbarium (Bas 7039; van de Ham 26 Oct. 1 982) 
revealed that the size and the shape of spores, basidia and caulocystidia were very similar 
to those of 1/ygrocybe griseopa/lida . In macroscopic appearance fl. mairei with its very 
distant. thickish lamellae certain ly reminds of a Cuphophy llus. The only fundamen tal 
diifcrcncc seems to be that the outermost hyphae of the pileipell is are diverticulate ('en 
brosse') in II mairei and smooth in all species of the llygrophoraceae. After careful 
re~~ammauon I found in the type of Hygrocybcgriseopallida some diverticulate hyphae 
too Tilcrcfore it is clear now that I blundered when I described this species, since it is 
undoubtedly identical with 1/emimycena mairei. The only satisfaction is that I can restore 
this mist3ke myself. 

Hygroeybe luteolaeta Arnolds Figs. I 2 19 

1/\'f.T(J(.)'br luteolaeta Arnolds in Pcrsooma 12: 4 71 I 985 
\!1 \J p p 11 c II n am c.-llyxrophoms virellinus sensu ,\rnolds. Ta,.,on. Hyj(rophorus Nederland: 

IIJN. 

Pileus S 14 ( 17) mm wide, hemispherical at first, soon plano-convex with depressed 
crntrc and involute. often crcnulate margin, then applana te with straight margin, hygro­
phanous. when moist chrome- to egg-yellow, gradually fading out to cream-colour. at 
ctntre often greyish yellow. translucently striate up to centre, drying paJc yellow to 
whmsh. \'Cry viscid when moist. Lamellae (L = 18 22. I = 0 1) arcuate-decurrent, rather 
thick. subdistan t. up to 2.5 mm broad. concolorous with cap or deeperegg-yeUow, slowly 
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f-igs. 12- 19. Hygrocybc luteolaeta. - 12: Ba<idiocarps. x I. - 13. 17. Spores. x 1000 - H. 
18. Basidia. x I 000. - 15. 19. 01cilocystidia, x I 000. - 16. R;Jdial section of stipitcpclh<. 300 
(Figs. 12- 16 from Arnolds 3509. holotype; 17- 19 from Vander Aa 204). 
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pllb ccnt to lemon-yellow. finally cream-coloured with age, with hyaline. gelatinous 
edg~. S11pe l3 28 x 1.2- 2.5 mm. subcylindrical. stuffed , concolorous with cap. gradually 
fadmg from apex downwards to pale yellow or cream-colou r but at base persistently 
bright ye llow. strongly viscid . Contex t in pileus very thin, fragile. concolorous with 
surface. m stipc pale yellow, fibrillose. bu t cortex glassy and concolorous with surface. 
mellm the field weak . after some hours in a box very distinct. unpleasant. musty. like 

~n animal cage in a zoo, exactly as often in H. Ia eta. Taste mild. Spore Qrint 'white·. 
pores 6.5 .5 (- 9.5) x 5 6.5( 7.5) ,.an , Q = 1.15 1.5( 1.6), Q = 1.25- 1.4, in 

1113jont~ broadly ellipsoid. a few ellipsoid to ovoid, with large, broad apiculus. Basidia 
!5 39 x 5 8.5 ~. Q = 3.7 6.0. moderately slenderly to slenderly clavate. 4·spored or 
4·. ~ •• md 3-sporcd interm ixed. Edge of lamellae sterile. made up of erect, slender, 
brJnchcd. strongly gelatinizing hyphae. projecting up to 200 pm, ending in numerous 
cyhndrical to slenderly clavate hairs. 17.5- 44 x 2 4{ - 5) pm. Subhymenium thin, up 
to 15 ,.an thrck. compact, not gelatinited. Hymenophoral trama subregular, made up of 
rather hmt. cylindrical to mostly strongly inOated clements, 30 125 x 14 35 J.llll . 
Pi!trptlh~ an ixotrichodennium, 70 200 J.llll thick. made up of erect , branched, loosely 
L1t~rwoven hyphae with slender, cylindrical elements, 1.5 4 ~wide. Stipitepellis similar 
to the ptlerpelli but thinner. 30- 100 pm broad . Clamps present , often in part medaillon 
cbmps. 

113 hila 1 & d ist ri but ion. In poor. unfertilized grasslands rich in mosses with short 
sw;rd on weakly acid , sandy soil. In the Netherlands rare, mainly in the coastal dunes. 
Also known from Denmark . September- November. 

Colh·~ r•orH cxam rn cd. NCTIII· RLANDS prov. F r.esland. h ie ofSch•crmonnikoog, 
cl.m ni'Jr'\\ ~,tcr plas'. 2 ~ov. 1975.£. A m olds (no. 3509) & C Bas(holotypc. WBS.isotypc. L). prov. 
t:utch· U:IJin, c~tatc 'Grocncndo~ar, rn Ia'"'" sh.Jdcd by trees. :among the moss Polytrlclrum com· 
r.unt.IJ Sept 1967, /"l van derAa 204 (WBS): II Se pt. 1965. G. de Vrless.tL (L); prov. oord · 
HoiiJnd Call.1nt,uo~. ·zwnncnwatcr', among mown ~ra~' rn dunes, 21 Oc r. 1979, C Bas 7583 (L): 
\'o;d,•nt~ll!!. ·z,, artc Veld'. in d ry dune gru~sland, 9 Oct. 1982. C. Ulj(J s.n. (L. WOS). 

1/ygrup/l()ms vitellinus Fr. ( 1863: 312) differs from 1/ygrocy be luteolaeta mainly in 
•onSldNJbly larger basidiocarps (pileus 13- 26 mm wide. stjpe c. 52 rnm long). It is 
p»>iblc that //, r·itellinus sensu Orton is identical with Fries' species. 

Hygrocybe luteoloeta strongly resembles //. vitellina sensu F. H. M~ller ( 1945: IS I), 
P. D. Orton ( 1964: S I) with its small. egg-yellow. pallcscent basidiocarps with glutinous 
pikus and ~t ipe. decurrent lamellae and broadly ellipsoid spores. llowever. H. /uteolaeto 
b chm.:tcrr lec.l by entirely sterile gelatinous edge of the lamellae (visible with a hand 
!tns). rnJc.lc up of branched hyphae with clavate temlinal cells. Moreover it has a charac­
ttrhtic. unpleasant smell. This smell easily escapes the attention unless one preserves 
frt$11 has•diocarps for some hours in a closed box. 

For comparison I studted two collections of H. vitellina made by Orton (no. 2146, 
IS Sept 1960: no. 2366, 2 Oct. 1961 ). preserved at Ed inburgh . In these exsiccata the 
tdte of the l:unellae is entirely fert ile. Spores measure (6- )6.5 8.5 x S- 7( 7 .5) J.Ull , 
Q = I 15 1.4. consequently similar to those of II. luteolaeta. Hygrocybe vitellina sensu 
Olton ma~ Jlso be different in the structure of the pileipellis: I found only a thin ixocutis. 
tp to 50 J.Ul1 thtck . made up of repent and ascending. 1.5- 4 pm wide hyphae. In H. 
brrolaeto it is a thicker ixotrichodermium, made up of predominantly erect hyphae. In 
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view of the variability of this character in many species of Hygrocybe it is not yet qune 
ccrlain that this difference is constant. 

For a critical study of H. vitellina sensu M~ller I refer to Kuhner ( 1977: 75 ). In vie11 
of the bad condition of the exsiccata many characters arc not dist inct. e.g. the exact 
structu re of pilei· and stipitepeUis. 

Another related taxon is H. citrina sensu Sing. & Kuthan ( 1976: 7). It agrees m the 
presence of cheilocystidia, but differs among other things in the orangc.ycllow paleus, 
less decurrent lamellae, gelatinized subhymenium and much narrower spores (5.5 7.7 x 
3.5- 4.5 j..U11) . 

1/ygrocybe luteoloeta agrees with H. /aeta (Pers. : Fr.) Kumm. in the sterile edge ur 
the lamellae and the peculiar smell, but differs widely in the bright yellow colours (hcnC't 
the name), small dimensions, shape and size of spores and cystidia, etc. 

Hygrocybe subglobispora forma aurantiorubra Arnolds- Figs. 20- 22 

1/ygrocybc subglobisporo f. ourontiorubro Arnolds in Pcrsoonia 12: 4 77. 1985. 

Pileus up to 50 mm wide, acutely conical then expanded-conical, with undulate margan. 
first bright orange· red (Korncrup & Wanscher 7 A8), then fading to orange. orange. yellow 
or bright yellow, short translucently striate, ubviscid, drying salmon·orange to ~ulphu r· 
yellow. Lamellae (L = 34- 43, I = 1- 3) free or very narrowly adnate, rather crowded. 
up to 1 mm broad, rust whitish, soon sulphur·yellow or pale lemon·yellow (K. & W. ~ A3. 
4,5). Stipe 43 60 x 6.5 9 mm, cylindrical with rounded base, stuffed then hullow. 
orange to yellow, in places orange-red in some specimens. white at b:~ sc, fibrillose·stnate 
lengthwise, dry to subviscid . Context in pileus yellow, up to 7 mm thick. in stipe whitish 
fibrillose. Smell and taste not distinctive. 

Spores (10- ) 10.5- 12.5(- 16.5) x 7- 8.5(- 10.5) J..Ull , Q = (1.25- ) 1.3- 1.6. Q = 1.45. 
ellipsoid or ovoid with broad, blunt apiculus. Basidia (37- )40- 58( - 83) x I I 15.5(-
20) J..Ull. Q = (2.6 )3 4.5 , broadly clavate, in majority (70%) 2-spored, some ( ~0%) I· 
spored. a few (I 0%) 3· or 4-spored. Cystidia absent. Hymenophoral trama stricti}' rcgu!Jr. 
made up of broad, tubuliform elements tapering to the ends, up to 25 J.IIll wide and over 
500 j..U11 long. PiJeipellis an ixocu tis up to I 00(- J 80) s.un thick, made up of repent to 
ascending. gelatinized , 3- 8 J..ll1l wide hyphae. StipitepelJis a slightly gelatinized cum, 
made up of cylindrical, 3- 6 s.un wide hyphae. Clamps not seen . 

Habitat & d istri bu tio n. Only known from type locality , occurring there togethea 
with f. subglobispora in hayfield on weakly acid loam. October. 

Co ll ec ti On c x :. m i n c d . NETHERLANDS, prov. Noo rd · Hrabant. Druncn. hank of 
' Drongclens Kanaat', in unfcnilized h:.yficld on loamy ~oi l , 26 Oct. l975,Arnolds J4 78 (holollJl<, 
WBS). 

The only difference with typical H. subglobispora is the orange-red colour of the pileus 
in young basidiocarps. Orton ( 1960: 267) originally described H. subglobi'spora with thr 
piJeus 'chrome or golden-yellow tinged orange in places (especially near margin)'. Sinct 
this clifference is only gradual and intermediate forms exist , the rank of fom1a is preferred 

In Hygrocybe sect. Macrosporae R. Haller ex M. Bon three closely allied species are 
distinguished, originally described with yellow to orange basidiocarps. but later found to 
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frp. 20- 22. 1/ygrocybe subgfobispora fom1 a aurantiornbra. 20. Basidiocarps. X 1. - 21. 
Spolt'. x 1000.- 22. Basidia, x I 000 (from Arnolds 34 78. holotypc). 

halt counterparts with (orange·)rcd colours at least in the pileus. Along with H. sub· 
Jlq~ra and 1ts forma aurantiorubra Arnolds these taxa are: H. konradii R. Haller and 
1:S forma pseudopersistens (M. Bon) Arnolds ( = var. pseudopersistens M. Bon) and 
/l.acuroconica (F. Clem.) Sing. and its variety cuspidaro (Peck) Arnolds(= H. cuspidata 
(Ptck) ~1 u rrill = II. ourantiolutescens P. 0 . Orton = H. pseudocuspidoto Kuhner, sec 
Arnolds. 1986). I distinguish 11. acutoconico var. cuspidata in the rank of variety since 
lht rtd form of this species seems to be more widespread. more constant and less easily 
fldmg than the red fonn s of H. konrodii and H. subglobisporo. 

Orton (I.e.) supposed that //. subglobisporo is identical with H. omoena sensu llaller 
& Melrod (1955: 35) forma silvatica. whereas their forma protensis would be a diffe rent 
f~~s In my opin ion it is just the other way round : forma pratensis was described with 
a orange or yellow pileus and matches the diagnosis of H. subglobispora better than 
foona stll'atica with a blood·red to orange pileus soon fading to orange or yeUow, which 
~~with //. subglobispora forma auramiorubra. In fact Haller & M~trod (I.e.) made 
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the same distinction as proposed here. I have not used their epithet 'si/1•otica· as it has 
not been validly published and is not very appropriate for a fu ngus mainly growing 10 

grasslands. 

Hygrocybe viola Ceesink & Bas- Figs. 23- 27 

/Jygrocyb~ viola Cccsink & Da~ in Arnolds in Pcr~oon.:1 12: 4 78. 1985. 

Pileus 4 7 mrn wide, hemispherical to plano·convex with nattcncd, subumbthcatt 
centre and subcrenulate margin, vaguely radially sulcate. deep purple ar cen tre (Korn.:rur 
& Wanschcr 15 C5/6), paler towards margin with age (K. & W. 15 B4). glabrous. Lamelht 
(L = 12- 14, 1 = 0 1) broadly adnate to subdecurrent, rather distant. almost without 
lamellulac, rarely forked, pale lilaceous·violaccous (K. & W. about 14 B3) to sorncumes 
nearly whitish, with entire , concolorous edge. Stipe 7 9 x 0.8- 1.1 mm. somt!what 
tapering downwards. concolorous with centre of pileus or slightly paler, paler t uw~rds 
base and there sometimes very slightly ochraceous, glabrous, dry or perhaps very shg.htl} 
viscid. Context purple in pileus and stipe. Smell indistinct. Taste unknown. Spor<' pM! 
not obtained. 

Spores 6.5 - I 0( - 11) x 5 7 pm, Q = 1.1 5- 1.6, Q = 1.25 1.5 (broadly) clhpsotd to 
ovoid , smooth. inamyloid , not congophilous. Basidia (36 )38 60 x 8 13 IJill . Q = 
3.9- 6.3, rather slenderly clavate, in majority 4-spored. a few 2·sporcd. Hymcnial c)sudu 
absent , but sometimes several basidia at edge with one or more strongly elongate qtrig· 
mata and thus simulatingcystidia. Hymenophoralt rama irregular. made up of mterwo'u 
often branched hyphae with cylindrical and innated elements. ( 14- )26 I :!S x 6 !u 
pm, smooth . PileipeUis a very thin, up to c. 25 pm thick cutis made up of repent 
subradial hyphae with cylindrical, 3 14( 20) pm wide clements with the broadtr 
hyphae sometimes slightly constricted ncar the septa, at centre somelimel. with tufts of 
erect. up to 45 pm high. free-ending hyphae. with subclavate tem1inal. 4 8 pm \\idt 
cells: pigment difficult to localize. probably (almost) exclusively intracellular a ft, 
hyphae possibly with very minute encrustrations (sec discussion). Pileitrama submcgullz. 
hyphae 4- 20 pm wide. Stipitepellis a very thin cutis made up of a few layers of repent 
2 5 pm wide, smooth. hyaline hyphae. Clamps frequent at base of basidia and 111 sub­
hymenium , scarce in o ther tissues, in trama sometimes of medallion type. 

Habit a t & dis tri buti o n.-Only known from type locality in Belgium. 

Co ll e c tion examined. OCLGIUM, prov. amur. Venc tmont. v3Uey 0 1 nvull't lluJilk. 
among mosses on mot~t. acid loam a t steep bank of shaded cas track tn dcn)Ciy \\ OOdcd \J IIc) "Jll 
small stream, 3 Oc t. 1977, J. Gecsink (Bas 7 225) (holotypc. L). 

This is a very remarkable fungus with dwarfish basidiocarps, omphalinoitl habu and 
purple to violet colours. At flfst it was considered a species of Ompholina, but the loll! 
basidia, the obtuse base of the spores, the lack of distinct encrusting pigment and tht 
(scanty) occurrence of refractive vascular hyphae and mcdaUion clamps (both of thtr.~ 
absent from Ompholina according to Th . Kuyper, pers. comm.) are arguments agamst 
Omphalina and in favour of Hygrocy be. It should be noticed, however. that in the fmt 
notes, made by Bas, the spores are described as 'sometimes slightly attenuate towarcs 
smaU apiculus' and the pigment in the pileipeUis as · .... in several hyphae a very mmutc 
incrustration is visible'. Later. in dried material, these observations, in favour of Omp/JJ­
Iina , could not be confirmed by Kuyper nor by me (Arnolds). These considerations re~tJl 
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F~. 23-27. Hygrocybe viola. - 23. Basidiocarps, X I . - 24. Spores. x I 000. - 25. Basidia. 
xiOOO. - 26. Radial section of pileipellis ha lfwny the radius, x 1000. - 27. Radia l section ofs tipite· 
pdlil. x 1000 (from Bas 7225, holotypc). 
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that the difference between Hygrocybe and Omphalina are not as fundamcntJI ad 
easy as often thought. 

Within 1/ygrocybe the species is remarkable by the combination of irregular tramah 
character of sub3enus Olphophy llus) and bright colours (a character of subgenus lhgro­
cybe). Some other specie hare this combination of characters. such as II. lilorina, H 
xamhocllroa, and//. citrinopal/ida. The closest relative of H. l'iola ecms to be l (1•grocybt 
li locino ( Laest.) Mos. ( = flygrophorus violeipes M. Lange), which hJs larger bastdtOC31J'l 
(pileus c. 8-20 mm, Stipe I 0 35 x 1.5 3 mm) with ochraceous lamellae and oft~n J!~ 
ochre tinges on the pileus and has gelatinued hyphae at the su rface of pileus :md \llpt 

Hygrocybe xantlloclrroa (P. D. Orton) Mos. differs strongly in very viscid pileus Jnd sup~ 
always at least in part with yellow colours. and in narrower spores (6 8 x 3.5 S pmJ 
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NOTES ON HYGROPHORACEAE - VII 
On the taxonomy and nomenclature of some species of Hygrophorus 

EEF ARNOLDS 

Biological Station. Wijster (Drcnte). Netherlands• 

Ta~onomy and nomenclature of ~omc Wc~t European spec ies of 1/ygroplronts 
are discu\SCd. The current usc o f 1/ygroplrOnts cossr1s (Sow.) Fr. as com~ct name 
of II. chrysospis Mctrod •~ reJected. ln~tead the name If. discoxa11tlws {Fr.) Rca 
'' rtmuoduccd. 1/ygrophOTUs barborulus Becker is )ynonymized w1th //. penarius 
I r 1/ygrophotus melizeus (Fr. Fr.) Fr. i) comidcrcd as an earhcr name of II. 
I::Jntenii Sacc. &Cub. and n neo typc fro m Sweden 1~ andacated and briefly described. 
l(•xrophorus leucoplraeus {Scop.) Fr. IS reJected as a nomen dubium, I he valid 
n.;mc of lhis pccae' an 11~ current concept being //. cmicolor Grogcr. 1/ygroplur 
ms qutrcetotum P. D. Orton is reduced to a varicly of If. ehum eus. The new 

combination llyxrophoniS eburneus var. quercetonml is proposed. 

In the framework of the ·r-tora agaricin a neerlandica' (see Bas, 1983) a revision was 
audt or the genus Hygrophoms in the Netherlands and adjacent regions (Arnolds, in 
prep.) Some taxonomic and nomenclatural problems met during this work are discussed 
tn thh paper ~iost discussions concern the group of whitish species around H. ebur­
na.u. In spite of recent revisions of this group by Neuhoff ( 1962) and Brcsinsky ( 1965) 
some narnc changes appear to be necessary. These alterations are partly due to modifi­
cation in the rules of botanical nomenclature adopted at the Sydney congress(Voss& al.. 
19 3). partly because of incorrect interpretations of Friesian names neglecting the orig· 
i:ul s~c1es concepts. 

Tht typifiCation of names sanctioned by Fries is ruled in Art. 7.17 of the Code, but 
t.nfortunatd> more than one interpretation is possible. In my opinion the type must be 
Stltcttd from the older descriptions mentioned by Fries in his proto Iogue if such refer· 
tncts are given. Some other authors still prefer to regard Fries' sanctioning descriptions 
it Systema and Elenchus as the relevant protologues and therefore as type descriptions. 
The) neglect the fact thai under the present Code many pre-Friesian names were already 
nlidfy published before they were sanctioned by Fries. 

Thtse t~o approaches often lead 10 conflicting interpretations of fungus names. For 
mnan ~ 11 1s demonstrated in this paper that the type species of Hygrophoms, Agaricus 
r/JJmeus Bull. Fr., is differently interpreted by Bulliard and Fries: the concept by But­
hard agrees with current usc, but Agaricus ebumeus sensu Fr. is identical with Hygro­
phoms p~ecae Kuhner. 

The nomenclatural and taxonomic notes are arranged in alphabetical order of the 
epnhtta 

'Ct mm \ o. 305 of lhe B•olog~cal Stat ion Dr. W. 8CIJCnnck. Wijster. - Comm. No. 99 of the 
!kfl ~ ~ Pl.;nt ecology of the Agricullural Universi ty . Wagcnmgen. 

69 
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TAXONOMIC A 0 NOMENCLATURAL NOTES 

barbarulus 
Hygrophon1s barbarulus Becker is a synonym of H. penarius Fr. See there. 

carpini 
Hygrophorus carpini Grogcr was described by its author ( 1980: 162) side by side with 

H. unicolor Groger as part of the species complex formerly known as //. /eucopflaeus 
(Scop.: Fr.) Fr. That name was rejected by Groger (I.e.) as a nomen confusum. I share 
that opinion, although on partly different grounds (see leucophaeus). 

According to Greger (I.e.), H. unicolor is a species with a dry stipe, dull orange colour 
aU over the basidiocarps and associated with Fagus, whereas H. carpini has a weakly \'IS· 

cid stipc, a whitish pileus with orange-brown centre and is associated with Carpinus. In 
the Netherlands and adjacent parts of Belgium and Germany I know only one spems. 
occurring under Fagus and answering the description of H. unicolor , but some collections 
are close to H. carpini having a whitish pileus with flesh-brown centre; others have a greaS) 
(although not really viscid) stipe, i.n microscopic section with fascicles of ascending. 
loosely interwoven, slightly gelatinized hyphae. Among the plates quoted by Grogcr(l.c 1 
for H. carpini some agree very well with collections made in beech fo rests in the Nether· 
lands, e.g. the painting by Konrad & Maublanc (1937: 370). 

On the other hand Groger (priv. comm.) suggested that H. carpini may very well be 
identical with H. lindmeri Moser, originally described (Moser. 1967: 3) as associa ted wuh 
Corylus. The only morphological differences with H. corpini arc slightly larger basid10· 
carps and somewhat larger spores. 

On the base of these observations I regard H. carpini as a synonym of H. lindmm. 
whereas the limits with H. unicolor have to be critically studied. For the moment I 
asssign all collections from the Netherlands to H. unicolor . 

cossus 
Agaricus cossus Sow. was listed by Fries in Systema (J 821) as an unnamed form oi 

Agaricus eburneus under the heading 'b. disco flavescente, stipite Iongo ·. The name wa. 
not sanctioned by Fries and consequently the type description is that of Agaricus cossus 
by Sower by ( 1799: pl. 12 1) in any case. That description only says that 'the p1leus IS 

covered with a gluten, which constantly gives a strong goatlike odour.exactly rescmblin~ 
the wounded larvae of Phoel. Cossus'. His plate shows a slender, white agaric with a habu 
and size resembling most representatives of the eburneus·group. No indication of tht 
habitat or host tree is given. 

This name was interpreted by Neuhoff ( 1962) and Bresinsky (J 965) as an earlier va lid 
name for H. chrysaspis Metrod. a species associated with Fagus and well-characterized 
by the yeiJowish discoloration of older bas.idiocarps and especially by the browning of 
the lamellae. This interpretation was mainly based on the description of H. cossus 10 t h~ 

Hygrophorus part of f- ries' Monographia ( 185 1: 4/124), which may very well be •den· 
tical with H. clrry saspis indeed. The earlier description by Fries in Epicrisis ( 1838. 3211 
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is less clear and the indica tion of the habitat 'in pine tis' excludes in my opinion synonymy 
with H. chrysospis. However, this description too is not relevant from a nomenclatural 
point of view. 

In my opinion Sowerby's description of Agaricus cossus (I.e.) may concern several 
species of the ebumeus-complex. especially H. eburneus itself. Not a single phrase points 
to the striking characters of H. chrysospis, mentioned above. Moreover, Sowerby ( 1797: 
pl. 71} described as a different species Agaricus nitens, wltich perfectly agrees with H. 
cluysaspis (see nitens). 

Neuhoff ( 1962: 67) discussed the taxonomic significance of the 'cossus-smell' and 
concluded that it cannot be used as a single character since such a smell may be noticed 
in H. chrysospis, H. hedrychii and in H. ebumeus. I agree with this point of view. 

Orton (1984a : 584) claims to know a fungus from the collecting area of Sowerby that 
has a strong cossus-smell and a pileus discolouring slightly cream with age, quite distinct 
from H. chrysaspis. In my opinion it is not at aU sure that H. cossus sensu Orton is reaiJy 
different from H. ebumeus, but Orton 's observations support the view that it is impos­
sible to synonymize H. cossus and H. chrysaspis. 

In my opinion an earlier ahernative name for H. chrysospis is fl. discoxanthus (Fr.) 
Rea. See the discussion on that epithet. 

discoxanthus 
Agaricus discoxantlws was described by Fries ( 181 S: I 5) as an agaric with a whitish. 

viscid pileus, c. 40 SO mm broad . turning yellowish at the centre ('pileo .... viscoso 
albido, disco flavescente'); broadly adnate to decurrent, white lamellae turning brown 
('lameUae albido-fuscescentes'); the stipe c. S em long. white, white squamulose. In 
Systema (1821: 33) this name was listed under Agaricus eburneus, as (forma) 'b. disco 
flamcente,st ipite Iongo', together with Agaricus nit ens Wit h., (actually A. nitens Schaeff.) 
A. cossus Sow. and A. elongatus Schum. In Epicrisis ( 1838: 321) and later publications 
Agaricus discoxanthus was listed by Fries as a synonym of lfygrophorus cossus. The 
characteristic browning of the lamellae was omitted , however. from the description of 
that species (see discussion on the epithet cossus). 

It is perfectly clear that Agaricusdiscoxantllus Fr. is identical with the species asso­
ciated with Fagus, unambiguously described by Metrod (1938: I 53) as Hygropllorus 
duysospis . The epithet discoxamllus was recombined in Hygropllorus by Rea (in Smith 
& Rea. 1908: 45), who gave also a good description: ' ..... edge (of lamellae) turning 
reddish when bruised at first and then finally reddish brown'. 

See also discussion on the epithets cossus and nitem . 

ebumeus 
Agaricus ebumeus Bull.: rr. was at first the only white species included by Fries 

(1821 : 33) in the tribus Limacium . From the habitat indication ('in silvis frondosis et 
acerosis, frequens') and the synonyms listed by Fries it is clear that he used a very broad 
species concept at that time. including H. eburneus sensu stricto, H. piceae Kuhner and 
as 'b. disco navescente . .... .' H. cossus (Sow. : Fr.) Fr., H. discoxamlrus (Fr.) Rea and 



72 PFRSOONtA Vot. t3. P.utt.t986 

probably H. hedrychi i (Velen.) Kult . In 1838(:33) Hygrophorns ebumeus was descrabcd 
by Fries as a common species with a pleasant smell growing in forests. but no assoctated 
tree was mentioned. 

In l=.urope most authors regard H. eburneus as a purely white fungus, associated wuh 
Fagus. llowever, Neuhoff (1962 : 64) has argued that the only widespread white specie 
of thjs group in Sweden is in fact //. piceae Kuhner. associated with Picea. In fact Lundell 
& Nannfeldt ( 1939) had drawn the same conclusion by distribution of a collection from 
Piceo forest as exsiccates of H. ebumeus (in fact H. piceae Kuhner). I asree w11h thect 
authors that such an interpretation of Agaricus ebumeus is necessary if that name ts 
typified by the sanctioning description by r:ries ( 1821 ), which would be a most unlor 
tunate name change. 

However, in my opinion Agaricus ebumeus Bull.: Fr. is to be typified b) the olde!' 
plate by Uulliard quoted by Fries. vit. plate 11 8. published in 1782 or 1 7~3 and ac.:om· 
panied by the Latin name Agaricus ebunreus and a shon description. This plate reprc)ents 
an entirely white, very glutinous agaric without panicular smeU. I am aware of the fa.:t 
that the diagnosis is too short for being sure that Bulliard's species is //. eburm:us m tht 
curren t sense (and for instance not H. quercetomm), but nothing in plate and text plead1 
against such an interpretation. which in my opinion is sufficient reason for conunum~ 
the use of the name in that sense. In the collection areas of Bulliard //. ebumeus IS 3 

common species. The later description by llulliard & Ventenat ( 1809 : 524) has no nomen· 
clatural importance, but probably concerns the same species. 

fagi 
Hygrophoms fagi Becker & Bon i.s discussed under H. penarius. 

hedrychii 
Hygrophon1s 1/edrycllii (Velen.) Kult is in my opinion the correct name for the species 

in the ebum eus group with pinkjsh centre of the pileus. pinkish lameiJae and grcmin): m 
association with Betula. The epithetsme/izeus and cossus must be rejected for this JleCICS 

karstenii 
1/ygrophoms karsrenii Sacc. & Cub. is a taxonomic synonym of llygroplton1S mdt: t·:11 

(Fr.: Fr.) Fr. See discussion on melizeus. 

lcucophaeus 
Hygroplron1s /eucoplraeus (Scop.) Fr. is usually interpreted as a rather slender '>pccu~ 

with a slimy, pale brown pileus and a dry stipe withou t veil. mostly associated wuh Fagus 
e.g. by Konrad & Maublanc (1937 : pl. 370), J . Lange ( 1940: pl. 163 (;). Kuhn~r " 

Romagnesi (1953: 57) and Moser (1978 : 78). Groger (1980: 157) h:Jscorwincingl} demo:~ 
strated that the descriptions of 11. lcllcopltaeus by Fries (e.g. 1838: 323 : I ~74 -Ill 1 

differ strongly from that concept. However. according to the present nomenclatur:~l rult• 
the concept by Fries is not important in nomenclatural respect since the name 1s no: 
sanctioned and a direct reference (with note of excl:~mation) is given to AgarietH leu, 
piraeus Scop .. wruch is the validly publi hed basionym. In the type desenpt1on S.:orel 
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(1772: 423) characterized A. leucoplzacus as an agaric with a pale yellow, filamentose, 
humid pileus. c. 100 mm wide; subdecurrent. pale lamellae and a short Stipe. No indication 
of tht habitat was given. In my opinion it is impossible to use this name for one of the 
prtstnt species of 1/ygropltoms and it is e,·en not clear. whether it belongs to a species 
of Hygrophoms or not. I reject it as a nomen dubium. One thing is certain: it has nothing 
to do with /1./eucophaeus sensu auct., so that the rejection of that name by Grogcr (I.e.) 
is still JUStilied. l'hc correct name is H. unicolor Groger. See also H. carpini. 

lindtneri 
1/ygrophoms lindtneri Moser is an older valid nome for H. carpini Groger. See there. 

melizeus 
1/ygrophomsme/izcus (Fr.: Fr.) Fr. hos been interpreted by various authors in different 

v•a}s. e.g. M!nsu Rieken (191 0: 16, = H. discoxantlws (Fr.) Rca), sensu Favre 1960 ( = 
H. spodolcucus Mos.). sensu Neuhoff 1962 ( = H. ltedrycltii (Velen.) Kult.), sensu Arnolds 
1974 (= II. ebumeus var. quercetonmz (P. D. Orton) Arnolds). TI1is confusion is mainly 
caused by dist inct changes in the species circumscription applied by Fries himself. The 
concept of 1 cuhoff has been accepted by most European autl1ors, e.g. by Brcsinsky 
(1965. 1J)Jnd Moser (1967 : 1). 

llere agazn a diffe rent interpretation is in order. The lust description. here chosen as 
ltcto t~ pe. wa!> pubhshed in Obscrvationes (1818: 201 ). lmponant diagnostic charncters 
of Agaricus melizeus arc a smooth, white pileus. c. S I mm broad;distant. decurrent, yellow 
lamell3e (' .... lamcllis luteis decurrentibus ... .'); a solid white stipe, c. 6 8 mm thick, 
a \ CI) ''eat... mell ('Odor valde dcbilis. sed non distinctus') and the occurrence in Picco 
forests ('In silv1s muscosis abiegnis'). This descriplion deviates in several respects from 
II htdrychii the latter species has pinkish colours on t.he glu tinous pileus and especially 
on the lamellae. usually a strong smell and it grows ncar Betula. 

TI1c description from 18 18 was almost copied in Systema ( 182 1 : 83). where Agaricus 
me/i:eus \\:JS placed in tribus Clitocybe. In 1838 ( :321) the description of Hygrophoms 
mtli:eus \\aS changed to fit a species with slraw-yeiJow basidiocarps, a viscid pileus. and 
yo\lmg 10 dec1duous forests near Uppsala. A direct reference is given to the description 
111 S}stema (" ith the addition ·pueo exsiccato'). so that Agricus mclizcus Fr.: Fr. is 
undoubtedly the basionym of Hygrophoms melizeus Fr. Apparently Fries regarded his 
former descriptions as to refer to n deviating form, since the last sentence in the 1838 
descripllon reads: ·Variat pileo albo, lam. lu tcis'. 

In \lonographia ( 1851: 4{124)} and Hymenomycetes europaei ( I 74: 406) Fries' 
~on.:ept of H. melizeus was even more trongly al tered, the species now having a viscid 
pileus. lc;llhcr-coloured lamellae, a pleasant smell ('Odor gratus') ond a habitat in decid· 
uou) lore ts. I agree wtth euhoff ( 1962) that this fungus is probobly identical with//. 
hrdrychii. bu t tlus is not relevant from a nomenclatural point of view. 

Returnutl: to Agaricus melizeus Fr. (I 18). the question remains which species fries 
had ut mtnd Ill his onginal diagnosis. In my opinion it is quite obvtous that this descrip· 
tion r<! latcs to II. karstenii Sacc. & Cub. ( = H. vaticanus Heim & Becker). which is a 
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species from coniferous forests with a white pileus and yellow lamellae. Moreover 11 

occurs in the su rroundings o f Fcmsjo (pers. comm. M. Moser. lnnsbruck) and it'' hJrdl) 
possible that Fries should have overlooked such a striking agaric. 

Hygrophorus melizeus sensu Favre(= II. spodoleucus Moser) is a related spi!C.:IC) I rom 

Picea forests. but characterized by the cream-coloured, soon greyish pilcu:. .md tht 
greyish brown, rarely ochraceous lamellae (sec Moser. 1967 : I). 

It is unfortunate, but in my opinion inevitable, that name change) arc neccssar)' for 
two well-known species. In order to promote stability of names in the future I prupt>,( 
as neotype of H. melizeus the collection made by Belin on 15 Sept. 1951 ncar L pp~JIJ. 
distributed under the name H. karsrenii as Fungi exsiccati succici 2320. edited h} 'i 
Lundell & J. A. Nannfeldl. Notes on the ncotypc (UPS): 

Pileus in dried basidiocarps 23 -60 mm wide, applanate. rather nc hy. dull odmtt:COII~ 
Lamellae decurrent. distant. characteristically olivaceous grey to b luish black . StJJ>e 5 
68 x 4- 10 mm. subcylindrical. Spores 7.5- 9.5 x (4 .5 )5 6 pm, Q = 1.4- 1.7. clhp~o1d 
to obovoid, sometimes subamygdaliforrn . Basidia 42- 74 x 7.5 II SJln, 4-spored. C} stulu 
absent. Hymenophoral t ram a bilateral, made up o f short elements, 35- 85 x 6 II s.un 
Pilcipcllis an ixo trichodermium , c. 100- 120 j .. un thick. made up of ascending :.nd crc.:t. 
rather crowded hyphae, 2- 5 pm wide, with cylindrical. rounded ends. Stipitcpclh~ J 

compact ixotrichodermium. 45- 70 pm thick, made up of repent to erect hyphae. l -

pm wide. with many free ends. Warts at the apex of the stipe up to 120 pm !ugh. nJJd~ 
up of compact erect hyphae w ith subcylindrical terminal clements, 32 53 x 4 5 'pn. 
in places with clods of yellowish pigment (excretions) at the apices. 

nitens 
Agaricus nitens Schaeff. ( 1774 : 60, pl. 238) is a species from the eburnem ~roup of 

uncertain identity . Sowcrby ( 1797: pl. 71) described under this name a white 'J>e..:Je~ 
the pileus turning reddish brown at last. obviously Hygrophorus discoxantlws ( = H 
chrysaspis, H. cossus sensu Neuhoff). Although this name is older than Agarints dis< II 
xantlms Fr. ( 181 8) it is not available since it is an illegit imate homonym of the sancuonl!d 
name Agaricus nirens Batsch ( 1789): Fr. given to a quite different fungus with hlacl.,~h 
brown pileus (see also Gams & Kuyper. 1984 : 628). 

pcnarius 
The frrst vaJid description of llygropllonts penarius Fr. is usually assigned to l· pic.:riSJS 

(Fries, 1838: 321), e.g. by Dennis & aJ. (1960: 75) and Hesler & Smith ( 1963 3 .. "1 
However, valid pu blication was earlier effectuated by Fries in 1836 ( : 45) in a more 
obscure booklet , enti tled 'Anteckningar Ofver de in Sverige vaxande atliga svampar' 

Fries ( I.e.) noticed ' l littills funnen S. Sverigcs bokskogar' and mentioned the preference 
for Fagus forests also in later publications. It is therefore difficult to understand why 
Becker ( 1954 : 9 1) regarded H. penarius as a characterist ic species of Quercus forest~ and 
described H. barbatulus as a closey related species, associated with Fagus on ac1d soth 
These concepts have been foUowed by e.g. 13on ( 1977: 28) and Michael-Henn•g-Krebtl 
( 1979: 29 226). In 1974 Becker & Bon (in Bon) added a third species to this compte>. . VJ7 
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H. fagi. described from Fagus forests on calcareous soils. Moser ( 1978: 76) contributed 
to the confusion by mentioning//. barbarulus from Quercus forests on acid soils and H. 
pmarius from deciduous forest (on chalk). 

From . W. Europe (Belgium, W. Germany) I know only one species, associated with 
Fagus and mostly (but not exlusively) growing on calcareous soils. This fungus has a pileus 
(35- )45 90 mm broad, a shon compact stipe attenuated to the base, 28- 60 x (7- )9-
10 mm, and spores 6- 8(-8.5) x 4.5- 5 .5 J.Un . For a comple te description I refer to Ar· 
nolds (1986). Not a single discrepancy exists with various descriptions of H. penarius by 
Fries ( 1836: 45; 1838: 32) and consequently I do not hesitate to use that name. Hygro· 
plwms barbatulus Becker is regarded as a synonym. 

lfygrophoms fagi Becker & Bon may be a species in its own right, characterized by a 
much longer stipe, pale pinkish centre of the pileus and larger spores (7 10 x 4.5- 5.5 J.Un). 
I do not know this fungus. It is not clear whether H. penarius sensu M. Bon (J 977: 28, 
=H. barbarulus sensu Moser. 1978?), associated with Quercus, represents a different taxon. 

querce torum 
Hygrophonts quercorum was described by Orton ( 1984a: 585) as a species close to 

H. ebumeus but differing in (i) its association with Quercus, (ii) its often more robust 
habit and (iii) its entire basidiocarp becoming pale cream or ivory with age. For nomen­
clatural reasous tltis name was later changed into H. querceton11n (Orton , 1984b: 56). 

Ln tile 'etherlands three collections have been made that agree with Orton's descrip­
tion. They will be fully described in a later publication {Arnolds, 1986). In my opinion 
the morphological differences with H. ebumeus are so subtle that this taxon does not 
deserve the rank of species and one must be extremely careful with emphasizing eco­
logical characters since this may lead to circular reasoning (see e.g. discussion under 
pmlllius). Therefore I propose the new combination: Hygrophorus ebumeus var. quer­
atorum (P. D. Orton) Arnolds, comb. nov. (Basionym: Hygrophorus quercetorum P. D. 
Orton in Doc. mycol. 14 (56): 56. 1984). 
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NOTES ON PHOLIOT A 

T il. W. KUYPER•, • • & G. TJALLINGII-BEUKERS••• 

Thl' nomenclatural status of the names of the ~pccics of 1'1rolioto occurring m 
the Netherland~ is investigated. Plrolioro jolmii is proposed as a new species, and 
liv..: new combmat.ions arc made, viz . P. populneJJ, P. conissons. P. /utoria. P. 

mixra. and P. scambo. 

Duriug the preparation of an account of the species of Phoiiota occurring in the Netl er­
lands (Tjallingii-Beukers, 1986), we noted that several names in Pholiota (Fr.) Kumm. 
were invalid or incorrect. Accordingly some nomenclatural corrections are proposed 
here in order to bring Pholiota nomenclature into concurrence with the latest edition of 
the International Code of Botanical Nomenclature (Voss & al., 1983). 

Pholiota jahnii Tjall. & Bas, spec. nov. 

~li ~a p p lr c d n am cs.- Pirolioro muelleri (Fr.) P. D. Orton sensu P. D. Orton. Moser, Ro· 
ml~n~''· lplhnj,!u-Bcukcrs.-Piro/iota squorrosoodiposa J . Lange sen su Cctto. 

Pilcu' 25- 45 mm latus. primo co nvcxus vel pl~o-eonvcxus. postrcmo applanatus, indistinctc 
umbonatus. m:u-ginc inflexo dein recto, appendiculato cum velo llavido. in centro brunncolo-llavidus 
' el aurco-brunneus, versus marginem paJlidc flavidus. viscidus, confcrtim obtcctus squamis pusillis, 
acutis. rufo-brunncis, subnigris ad apiccm ; squamae crcc tae in ccnuo, versus margincm apprcssae, 
3pire penid llato. Lamellae crmuginato-sinuutac, adnexac, argillaceac vel bubalinae, margine intcgro, 
tlal'rdo. po'lrcrno au reo. Stipes 40- 65 x 5 - 7 mrn. c ylindricus, ad basim saepe a cu tus, in parteapicali 
wrkcus. pallidc navidus, in parte basali fibrillosus. fibrillis rufo-brunneis et suamineis alternantibus. 
in pJJtc rncdiana pallide n avidus, squarro~us. squarris patentibus. ochraceis. deinde rufo-brunneis. Caro 
pallid~ llavida . rn ~llpllc versus basim brunneolo-aurea. Odor saporque indistinctus. Sporac 5.0-6.5 X 

3.0- 4.0 ~m. Q " 1.4 - I. 7. lacvcs, conspicue pallidae, ovoideae, cum poro germinativo indistincto. 
Bas1dra 22- 26 x 5 - 6 J.Im, tetrasporigera. Cheilocystidia 16 - 35 x 6 - 11 /.lfll, cylindrica vel subclavata. 
!:lepc rrrcguiMia. Chrysocystid ia 35- 45 x 8 - 10 J.llll. frcquentia, clavata vel fusiformia, mucronat3, 
mar~rnaha ct latcralia. 1\d trunco s Fagi. - Ho lotypus: 'C Bas 7050. 4 .X.l976, Beller Holz, Bad 
~Iemberg. \Ve~tphalia. Fedcr31 Republic o f Germany' (L, iso typus in M). 

r tymology : d edica ted to Dr. B. 13hn, honorary member of the Germ~ Mycological Associa tion. 
rn \ JC \\' of h r~ outstanding contributions to the taxonomy and ecology of wood-inhabiting fungi. 

This very striking species belongs to subgen. Pltoliota, sect. A.diposae. It has been 
beauufully depicted by Jahn ( 1977, 1979) and Ryman & Holmasen ( 1984), and amply 
described by Romagnesi (in Kuhner & Romagnesi, 1957) and Tjallingii-Beukers ( 1977), 

• Urulll):l' ' " Sta tio n. Kampswcg 27 . 9418 PO Wijste r. 
•• C'utnm 31 1. Bio logisch Statio n, Wijstcr. 

••• Man.- rlaan I 0. 6 705 CL Wngcningcn. 
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making an English translation of this diagnosis superfluous. So far this species has been 
known as P. muelleri (Fr.) P. D. Orton. However, as already noted by several mycult>~tsts 

(Romagnesi in Kuhner & Romagnesi, 1957: Tjallingii·Beukers, 1977; Krieglstemer 
1985), the application of the epithet muelleri to this species is extremely doubtful and 
both Romagnesi and Krieglsteiner explicitly stated that a new name might well be inc,·i· 
table. 

Fries ( 1821 : 243) provided a very short description of Agaricus squarrosus Weigel 
Fr. fJ (unspecified rank) muelleri Fr.: Fr. and referred to a description and an illustration 
by Muller (1780). It seems logical to typify this taxon with Muller's illustration (icono· 
type). Unfortunately this illustration and this description are hardly interpretable. and 
the same applies to Fries's protologue. There are, however. several characters that exclude 
the species currently known as P. muelleri, viz. the distinct ring and the whitbh pileus 
with appressed scales. We feel that A. squa" osus (j muelleri is best regarded as a nomen 
dubium. The name might well refer to an aberrant variant of P. squa" osa (Krieglsteincr. 
pers. comm.). 

The first authors to misapply the epithet muelleri were probably Saunders & al. 
(187 1), although we immediately admit that their illustration is not very typical for P 
jalmii, because of the rather broad and thick scales on the pileus. However, Orton ( 1960) 
stated that this illustration was representative for the taxon as it occurs in Great Bnt:un 
We were able to study one of Orton's collections (Oxon., Stoke Row, 3 J.X. I953. P D. 
Orton 82. L) and noted some macroscopical differences and somewhat larger spore) 
(viz. 5.5- 7.0 x 3.0- 4.0 s.rm) than in Central European gatherings of this species. Despne 
these little discrepancies we consider this collection as conspecific with P. jalmii una,. 
count of its partly ovoid and pale·coloured spores. 

There arc several epithets tltat need to be discussed in tltis respect, as they could 
probably refer to the taxon described here as a new species. However. any d iscu~Mon 

and subsequem interpretation of tltose old names must take into account the difficult> 
of relying on macroscopical characters solely. Moreover, Fries himself was some" hat 
wavering in his specific delimitation in this group, as can be seen from a comparison 
between the treatment of Pholiota in the Systema mycologicum and the Epicrisis. 

Agaricus subsqua"osus was described by Fries ( 1861: 23) as a taxon intermediate 
between A. aurivellus and A. squarrosus. The colour of the pileus was described a' ru~t~ 
brown, the scales were said to be appressed and no mention was made of brush·likc 11p~ 
A subsequent illustration of this species (Fries, 1877) is in close agreement with tht 
protologue, but is unrecognisable for P. jalmii. The interpretation of P. subsquarroso 
(Fr.) Sacc. remains unclear to date. According to Moser ( 1983) this species is characterrscd 
b)' its very large spores (viz. 8- 12 x 5- 6.5 s.rm), quite unlike tltose of P. jalmii. No rcc:cnt 
description of this taxon seems to have been published and it remains unclear for that 
reason how much significance should be attributed to this spore character. 

It seems not unlikely on the otlter hand that P. subsquarrosa sensu Rieken ( 191 .!1 is 
identical witlt P. jalmii. Although the macroscopical description is an almo 1 literal 
translation of the protologue. Rieken added microscopical observations that arc 111 dost 
agreement with those of P. jalmii. Rieken also noted that his specimens showed erc-.:1 
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gleson the pileus. whereas Fries (1861) descrihcd them as 'squamis adpressis'. It seems 
ltkely that Rieken used the epithet subsqua"osa only hesitatingly, as he was unable to 
ftnd another, more apt epithet in the literature. 

The discrepancy between Fries's and Rieken's description makes clear again that the 
epithet subsquarrosa cannot be used for P. jalmil. 

Fnes (I 38: 166) mentioned an illustration by Batsch ( 1786. sub nom. Agaricus im· 
bri(atus) under A. squa"osus (j muelleri. Unfortunately this illustration is uncoloured 
and al though it could well refer toP. jalmii , we prefer to regard the name A. imbricatus 
Bauch as a nomen dubium. Moreover, as this name is illegitimate, being a homonym of 
A. imbrico(lls Fr.: Fr., a possible reintroduction of the Batschian epithet as a new name 
setmscvcn less useful {ICBN, Recommendation 72A). 

One of u earlier {Tjallingii-Beukers. 1977) mentioned the possibility that P. squar· 
rof()Qdiposa J. Lange could be the same asP. muelleri sensu P. D. Orton, and Krieglsteincr 
(198S) recently suggested that P. muelleri sensu auct. and P. squa"osoadiposa could be 
S)nonymou . Unfortunately. no authentic material of P. squarrosoadiposa could be 
obtained from the Copenhagen herbarium. For the time being we regard therefore the 
illustration by Lange ( 1938: pl. 1 09C) as the iconotype. 

At first sight Orton's ( 1960) description of P. muelleri seems to be in accord with 
lange's illustration, as both taxa were described as having a pileus with rather broad and 
thick scales. However. Lange's description is deficient in some respects, and data on the 
colour of the spores under the microscope. a highly important character for the tax· 
onom) of this group. are lacking. Orton's collection was characterised by pale spores 
(sre p. 7 ). and therefore we regard thjs material as conspecific with P. jalmii. 

Any contention that P. squa"osoadiposa and P. muelleri sensu au ct. ( = P. jalmii) 
are distinct enough to warrant scparatjon on specific level, cannot of course be based on 
a comparison of the respective descriptions solely, but should be supported by exsiccate 
mtenal As noted above, no authentic material of P. squa"osoadiposa could be obtained, 
~sling that this species is very rare. Strangely enougl1. P. jalmii is said to be not un· 
common m Denmark in Fagus-forests (Raid, pers. comm.). whereas Lange knew his 
spectes from only one locality. growing in a tree of Juglans . This fact makes the identity 
or P. squo"osoadiposa even more unclear. 

We came across one collection from the Netherlands and one from Belgiu m that 
fttted Lange's description rather well. This taxon is indeed sufficiently different from P. 
plrnir to warrant recognition on specific level. diffe ring from our new species in its spores 
bting brownish under the microscope, for a great part phaseoliform. notably larger (viz. 
(60-)6.5 8.5 x 3.5 4.5( 5.0) !Jill) and having a more distinct germ-pore. Lange 
(1938) mdtcatcd the spores to be 6-6.75 x 4- 4.5 J..UTI, but it should be borne in mind 
that his rnea~urements arc often somewhat too small. Krieglsteiner ( 1985: 41) mentioned 
a collection from Oberfranken (Federal Republic of Germany) that is characterised by 
large spores. and this cou ld possibly also refer to P. squaffosoadiposa, especially as this 
collection '"as macroscopically different from typical P. jalmii too. Although this latter 
author mentioned the possibility that such collections with larger spores could belong to 
P.ctrifera. a species of whtch the variation has not completely been encompassed, we 
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wish to emphasize that both our collections from the NetJ1erlands and Belgium are dis· 
tinct also from P. ceri[era on account of spore form and colour. 

For the time being the collections from the Netherlands and Belgium mentioned are 
referred to P. cf. squarrosoadiposa (TjaUingii-Beukers, 1986). We have no intention to 
designate one of these as neotype for Lange's species, feeling that neotypification in this 
case should be based on well-annotated material from Denmark. 

We do not have much doubt on the other hand that P. squarrosoadiposa sensu Ceuo 
( 1976: pl. 447) actually represents P. jalmii, as his photograph clearly shows the blackish, 
brush-like tips of the pileal scales. 

There seem to be several 1orth American taxa that come close toP. jalmii , but nont 
of these species described by Smith & llesler ( 1968) matches our species complctcl). 
~specially P. abietis A. H. Smith & Hesler , P. subvellllipes 1\ . H. Smith & Hesler and P 
squarrosoadiposa sensu A. H. Smith & Hesler come very close, but these taxa all possess 
larger and darker coloured spores. There is a fairly large number of species in this ~orth 
American monograph and the differences between the various species are rather subtlt. 
Several of these species arc separated mainly on account of their habitat (an unrcliablt 
character in Europe, cf. Krieglsteiner. 1985) and small differences in the colour of the 
young lamellae. Reassessment of the autonomy of these taxa by means of compatibilit) 
studies (Farr & at. , 1977) led to the conclusion that in this case the genetical spec1es 
concept was broader than the morphological species concept. These latter authors there· 
fore synonymized P. abietis, P. conna/a A. H. Smith & Hesler, P. squarrosoadiposa. P 
subvelutipes, and P. limonella (Peck) Sacc. 

We feel therefore that the above arguments give sufficient support to our contention 
that P. muelleri sensu Romagn .. P. D. Orton. Tjallingii-Beukers, Krieglsteiner. etc. is Ill 

need of a new name and that no existing name is available. It is with great pleasure that 
we dedicate thjs species to Dr. II. J ahn, who showed us fine collections of this species 
during a foray of the Netherlands's Mycological Society at Detmold, Westphalia. 

Pholiota jalmii has a wide distribution in Europe, occurring from Denmark to Spalll 
and from England to the Gem1an Democratic Republic. No records of it are kno11n 
from the Netherlands. It prefers calcareous soils, and is mainly found on wood of Fagrtl. 
but it is known to occur on wood of several other deciduous and coniferous trees too. 

cerifera. Agaricus cerifems P. Karst. in Bidr. Kanned . Fin!. Natur Folk 25 . 369. 
1876. - Pholiota cerifera (P. Karst.) P. Karst. in 13idr. Kanned . Finl. awr l·olk 31 
297. 1879. 

The name P. ceri[era is proposed to replace the well-known but incorrect name P 
aurivella (Batsch: Fr.) Kumm . Agaricus aurivellus was described by Batsch ( 1786) as 
having a dry pileal surface, and this character is clearly conflicting with the present 
circumscription of /~ aurivella . Karsten's description on the other hand is consistent 
with the current interpretation of P. aurivella. 

Both Lange ( 1938) and Kuhner & l~omagnesi ( 1953) recognised two varieties with· 
in P. aurivella, using for these the epithets 'aurivella' and 'cerifera· respectively. 1m 
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delimitation of these varieties is ra ther unclear, however, and we frequently encountered 
specunens that combined characters of both taxa. Collections intermediate between 
·var. aurirella' and 'var. ceri[era' are even somewhat more common in the Netherlands 
than collections possessing the discriminating characters fo r either variety. A strongly 
squarrose st1pc can be associated with somewhat smaller spores. but many exceptions 
occur. While admitting that the variability of P. ccri[era has not yet completely been 
assessed (cf. p. 79), we do not want to recognise infraspecific taxa within P. ceri[cra 
for the time being. 

populnca Agaricus popu/neus Pers., Mycol. cur. 3: 17 1. 1828 (basionym). -
Agancuspopulneus Pers.: Fr., Syst. mycol., Index : 36. 1832. Pholiota populnea 
tPeu. Fr.) Kuyp. & TJall., comb. nov. 

This spec1es has so fa r been known as P. destruens (Brondeau) CiUet. Both epithets, 
vil. destmens and populneus date from 1828 and it seems impossible to assign priority 
for one of these. However, it has generally escaped attention that Fries (1 832) did 
sanction the name A. populneus, and thjs clearly estabJjshes populncus as the correct 
epithet. t.:nfortunately, no type-material of this species could be found at L. 

As the followrng combinations arc invalid under ICB Art. 33.2, which requires the 
citauon of the basionym with a full and direct reference to its author and original publi· 
.:ation w1th page or plate references and date, they are formally validated here: 

conissan.). Pholiota conissans (Fr.) Kuyp. & TjaiJ ., comb. nov. - Agaricus conis· 
S/1/U Fr., I· pier . 187. 1838 (basionym). Plrolio ta conissans (Fr.) Mos. in Gams, Bliit-
ter-und Bauchpil7.e, I . Aun .: 196. 1953 (inval.). 

lutaria Pholiota lutaria (R. Maire) Kuyp. & Tjall., comb. nov. - Thbaria /utaria 
R. Mane 111 Bull. trimest. Soc. mycol. Fr. 44 : 47. 1928 (basionym). 
- P11oliota /uraria (R. Maire) Sing., .1\garicales mod. Taxon., 3rd Ed. : 552. 1975 
(in\"al.). 

mL\ta Pholiota mixta (Fr.) Kuyp. & Tjall., comb. nov. - Agaricus mixtus Fr., 
Ep!Cr.: 185. I 38 (basionym). - Plio/iota mixta (Fr.) Mos. in Cams, Blatter- und 
Bauchpilt.e. I. AuO.: 195. 1953 (inval.). 

SCllmba Pholiota scamba (Fr.: Fr.) Kuyp.& Tjall. .comb. no11. - Agaricusscambus 
Fr., Obscrv mycol 2: 45. 1818 (basionym). Agaricus scambus ~r .: Fr., Syst. mycol. 
1: 504. I 21. Plio/io ta scamba {Fr.: Fr.) Mos. in Cams. Blatter- und Bauchpil7.c, I. 
AuO.: 196. 1953 (inval.). "<..., 1 " 
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NOTES ON THE GENUS SORDARIA IN SPAIN 
Sordaria elongatispora , a new coprophilous species (Pyrcnomycetes) 

J.M. BARRASA " . . L.UNDQVISP " nnd G. MORENO• 

SordoriJJ t!lo11garispora BarraS3, Lundq. & Mo reno b propo~d 3~ 3 new species. 
chJr3ctcrized by its large, narrow spores. It is compared with related taxa and 
a key JS given to the four known, narrow· pored ~pccies of the genus. three of 
"luch occur in Spain: S. boltico Lundq .. S. e/ollgarispora, and S. papillata Urri es. 

Sordaria Ces. & De Not. was once a very wide genus including many kinds of mostly CO· 

prophilous pyrenomycetes with pigmented spores having all sorts of appendages and ge· 
btinous equipmcnts. The most aberrant species were gradually transferred to other gen· 
m. but even as late as in the 1930's Cain (1934) and Rostrup ( 1935) still incorporated 
species with appcndaged spores. Moreau ( 1953) was the flfSt to circumscribe Sordoria in 
a modem sense and to restrict it to species having one-celled , dark spores with a basal 
germ pore and cylindrical asci with an apical ring. 

Today Sordaria contains c. 20 members, some of which are common cosmopolitans, 
othtrs known only from more restricted regions. Practically all the taxa are coprophilous 
"ith a preference for certain kinds of dung (Lundqvist, 1972: 22, 300). 

Sordaria is a well defined genus. but several of its species are difficult to distinguish 
from one another, at least from a morphological point of view. Perithecia, asci. and 
spores give remarkably meagre, taxonomic information at the specific level compared to 
those of species in many other genera in the Sordariaceae sensu Ia to. The only interspe· 
cific \ariation of the spores seems to be in sjzc, form, and presence of a gelatinous 
sheath 

Lundqvist ( 1972) described two new, narrow-spored species. S. alcina and S. baltica, 
mJ drew attention to the length/width ratio of the spores as a useful diagnostic charac­
ter. These fungi have a ratio of 2 2.5, whereas that of other Sordariae is smaller. 

Wuh this study we intend to survey the Spanish Sordaria species with narrow spores, 
proposing S. elongatispora as a new species, and also to introduce i.a. a second record of 
the rare S. papilla fa Urries, once described from Spain. 

MATERIAI..S AND MLmiODS 

Dung samples have been incubated with the moist chamber method except for S. bal· 
tiol The fungi were then mounted in water and studied with tight microscopy. The 
pho!ographs were taken with a likon ·Optiphot' microscope with automatic camera. 

'IA-pmmcnt of Bo tuny. A leola de Hcnan:s University. M:~drid, Spain. 
"Sllcdhh ~lu~um of ' atural Hi tory. Dcp3Itment of Cryptogamic Botany. Stuckholrn. S'vcdcn. 

83 



84 P E R S 0 0 N I A Vol. 13. Pnrt I. 1986 

The Spanish material has been filed in the herbarium of the Department of Bot~O\ . 

Alcala de Henares University. An isotypc slide of S. elongatispora is preserved at the 
herbarium of the Swedish Museum of Natural History, Stockholm , Sweden (S). 

DESCRIPTIONS 

Sordaria alcina Lundq., 1972: 326. Figs. I , 5C 

Perithecia 385 580 x 380- 480 J.Un with peridial cells 6- 8 J.UU in diam. 1\~c 1 ~-10 
265 x 12 14 J.UU . Spores 21- 26.5 x 9.5- 12 J.Ull , ellipsoidal to cylindrical with a rounded 
apex and slightly tapering base and with a gelatinous sheath . 

Lundqvist ( 1972: 326) states the spores to be 'usually slightly apiculate belo" ·.btu 
this is only just visible in some immature spores. 

The species is found on cervine dung from Fennoscandia and Canada and appJrentl: 
has a circumboreal distribution. 

Sordaria ba.l tica Lundq .. 1972: 328. - Figs. 2, 51\ 

Perithecia 530- 570 x 385- 430 J.U11 with peridial cells 6 18 J.Ull in diam. Asc1 ' -10 
270 x 14- 16 J.UU. Spore 25 3 1 x 12 14 J.UU , narrowly eUipsoidal with tapcrin!(cmh 
and a gelatinous sheath. 

S pc ci me n s c x a m 1 ned . On hor:.-.: dung (£quus cabo/Ius). Port or Co to~ ( \I JJnJl. Jlt 
1830 m. J. M. Ba"asa & 1-: Estcve-Ravcntos, II Apr. 1984 (herb. Bana~·Morcno 3535). 

The species is easily distinguished from S. alcina by its larger spores with tapering 
ends. Furthermore, it is known to grow only on horse dung. The species with the ~reat· 

est resemblance as to spore size and habitat isS. papi/lata Urries (see below). 
The known distribution of S. baltica has hjtherto been Scandinavia. Iceland and 

Czechoslovakia . The Spanish record seems to contradict the concept of S. balrua a' a 
boreal to nonh temperate species, but the collection was made early in the year at a 
high altitude with corresponding optimal temperature and humidity. The Czechoslun· 
kian fmd aJso comes from high altitude (Lower Tatra Mts.). It is possible that occur· 
rences of S. baltica in central and southern Europe arc relicts from a colder period no" 
restricted to montane regions. 

Sordaria papillata Urries. 1932: 22 1. - Figs. 3, 58 

S p ee: 1m en s ex :1m 1 n c d : On dung of mounon sheep (OIIismusfmon) m mom chamber. Stw. 
Espui\a (Murcia) . X. Ll imona, 25 J:m. 1981 (h.:rb. Darro~)ll· ~tor.:no 2289). Pcnod ut • n<~•h•t• r 
three '~eck s. 

Sordaria papilla/a is unique in the genus for its spores are papillate at both l!llth 

Urries described this as 'in utroque apice papillam hyalinam c. 2 J.UU ferentibus' and '13 
papila que Bevan en cada extremo·. Lundqvist ( 1972: 3:!9) investigated the type ~:olk~tPn 
(MA) and found the upper papilla to be hyaline. gelatinous. c. 0.7 J.U11 in diam .. )ltllatd 
in the gelatinous sheath and without direct contact with the spore wall. Only \\Jth dtllt· 
culty. if ever. can it be detected in dried specimens. The basal papilla is a protru~ton nl 
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the wall around the germ pore, a feature present in some other Sordariae as well ·n,r 
peritheeia of the type were found to be 430 455 x 360 pm with peridial cells 9 IS pm 
in diam .. asci 220 x 16 pm, and spores 25 - 29 x 13 14 pm with a gelatinous sheath 
These observations match fairly well those by Urries, except that he overlooked tht 
presence of the gelatinous cover. 

Sordaria papi/lata may be confused with S. baltica having abou t the same spore \IU 

The best diagnostic difference is the apiculate base and rounded apex of the spores 1n 
the former species. Sordaria baltica is also bigger in some respects. 

Sordaria papillota was described for the first time on horse dung from the provuwc of 
llucsca. and has not been reported since then, untill Barrasa detected it on substratt 
from Murcia . We do not think that the difference in habitat matters much. a~ alltht 
morphological characters. including the upper papilla of the spores, are in accordanc~ 
with those of the originaJ description and specimens. 

Sordaria elongatispora Barrasa, Lundq. & Moreno, spec. nov. - Fig. 4 

Perithccia scmummcrs:~. dispcrs:~, ostiolata, ovoidea vel piriformi3. 900- 1000 x 480 500 pn 

a trobrunnea. Collum ciusdem coloris, breve, cytindraceum. ccUulis cloviformibus. S-6 1J111 btil 
Venter globosus. pills Ocxuosis, lcviter pigmenlllt is. septa tis. 3- 4 wn Ia tis obtectus. PeridiUm p-.cud~ 
parenchymarum auobrunncum, u isu ntum; stratum cxternum ccllulis isodiameuici(, brunnc11. 
parietibus crassis. 14.5 16.5 J.an Intis: stratum medium ccllulis prismnticis. lcvi tcr pQ:mcnt3tu. 
parietibus tcnulbus: stra tum intcrnum ccllulis hyalinis, oblongis, parictibu~ tcnu ibus. Paraph)~' oo~ 
obscrvatae. Asci unltunicati , octospori . 200- 300 x 15 - 20 wn. cylindr:acci, apic1bus trun~tu. 
annulo apical.i incr!lssato. non amyloidco. Sporac initio hyalinac, postea olivacelle, denique :lllobruo­
ncae. uniscrialllc. laevcs, unicellulll res. 32- 40 x 12 14 ( 16) snn. anguste cll1psoidcac. 10 C\lrCr.IJS 

subtiHtcr acut:IC, poro gcrminali bnS3li inStructac. Stratum gelatinosum distinctum sporam. poro 
exccpto. cingcns. 

ln stc rcorc vaccino (Bovis ta11rl) in 'Sierra de Alto Rey' (Guadalajara). J. M. Ba" asa & C. Mom:o. 
6·U·1982 (herb. Barrasa- Moreno 3194. holo typus) . 

Perithecia semiimmersed, isolated. ostiolate, ovoid to p)•riform. 900- 1000 x 4 0 
500 pm. dark brown to black. subglobose. with flexuous, weakly pigmented. scptatt. 
3- 4 pm thick hairs. Neck dark brown to black. short, cylindrical, with claviform. 5 6 
J.lffi broad cells. Peridium pscudoparenchymatous. dark brown. 3·1ayercd: outer laytr 
with isodiametric, thick·walled, brown cells. 14.5- 16.5 pm in diam.; middle layer with 
weakly pigmented, prismatic, thin·walled cells: inner layer with hyaline, thin·wallcd 3nd 
flattened cells. Paraphyses not seen. Asci 8·spored, unitunicate, cylindrical. 200 300x 
15 20 J.lffi with a truncate apex and apical non·amyloid ring. Spores at first h)·alint. 
then ranging through yellow to olivaceous and finally dark brown, narrowl)' ellipsoidal 
with somewhat acu te ends. 32 40 x 12- 1 4( - 16) J.Ull , obliquely uniseriate, smooth, 
one·celled . with a basal germ pore and a gelatinous sheath . 

S p c c i me n s ex n m i ned . - On cow dung (8os taums) in mo1st chamber after "' o month1 
of cultu re. Sierra de /\Ito Rcy (Guadalajara), J. M. Barr3S3 & G. Moreno. 6 Febr. 1982 (herb. ll.lmj;l· 
Moreno 3194. holotypus: i50t)•pus in S). 

Sordaria elongatispora deviates from all other Sordaria species by its very long and 
narrow spores. The closest relative seems to be the smaller S. baltica, which has the samt 
kind of spores with tapering ends. The difference i.n size makes them easy to separate. 
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Fig. 5. A. Spore~ ur Scrdoria bolrico. 0311.1~ & Moreno 3535. n. Spore~ Ol s. (10ptl/4tQ, 
D:urasa & Moreno 2289. <.:. Spore:. of S. olcino. UPS 3343-h. D. Spore:. of~ elongorrsfXHc, 
holotypu~. 

KEY TO THI:. NARROW.SPORI:.D SORDARIA SPfCII:.S 

(spores"' ith a length/ w•dth r:ltio > 1.8) 

I . Spores wtth rounded apex and tapering bas.c 
2. Spores 25 - 29 x 13 14 prn with apiculatc germ pore: L/W = 1.8- 2.2 
2. Spore~ 2 1- 26 x 9.5 - 12 prn with non·:lpJculate g.:rm pore: L/W., 2.0 - 2.5 ... 

I . Spores tnpering at both ends. 
3 . Spores25 - 3 1 x i2- 14JJm: l / W =2.0-2.5 ..•...........•.•. 

s. J'll(llfl:l/1 

S. olcrn: 

s bc:ltiN 
3. Spor~ longer 32-40 x 12 14 5(- 16) prn: l /W = 2.4 3.3 ..•..•. .... S. t'lollglltupuc 
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NOTES ON CUP-FUNGI- 3 
On three species of Cheilymenia 

J . VAN BRUMM ELEN 

Rijksllerborium, Leiden 

Three coprophilous species of Oreilymenio resembling Losiobclus arc redcscribed. 
Olcilymcnia roripilo is reponed from Gcrm3ny: C in sign is and C pulcherrlmo 
JIC newly described from au thentic material ofthcCrouan brothers. Oreilymenia 

hyolochoeto is considered to be :1 synonym of C roripilo. 

Cheilymenia raripila (Phill .) Dennis.- Fig. I 

Awobolus raripilus Ph ill . in Grcvillea 7: 23. 1878. Losiobclus raripilus (Ph ill.) Sacc .. SyU. Fung. 
8: 531. 1889. - Patella raripilo (Phi! I.) Scav., N. Am. Cup-fungi (Opere.) 173. 1928. Orcilymenia 
wipilo (Phill.) Dennis in Kew Bull. 14 : 428. 1960. 

Ptzizo froudans P. Kust. • P. hyalochoeto Spcg. in Analcs Soc. cicnt. argent. I 0: 24. 1880. -
Ntotitllofraudons (P. K:•rst.) Sacc. • P. hyaloc/raeta Spcg., Sacc., Syll. Fung. 8: 19 1. 1889. - Oreily· 
mtr~ia l!yaloclraeta (Spcg.) Gamundi in Ulloa 30: 326. 1960. 

Apothccia gregarious to closely crowded, superficial. sessile J - 1.5 mm diam., 0.4-
0.8 nan high. Receptacle cup-shaped to saucer-shaped, rather pale yellowish to yellowish 
brol'.n; surface covered with only a few rather inconspicuous pale brownish or almost 
h)alinc hairs: margin scarcely differen tiated, but sometimes visible as a very narrow irreg­
ula r. membranous cellarette. Disc sligh tly concave to Oat, even, at first deep yellow, then 
paler. Hymenium up to 210 J.JJ11 thick. HypotJ1ecium scarcely differentiated, of thin-walled 
isodiametric cells 6 JO J.JJll wide. Flesh up to 70 J.UTl thick, of polygonal or oblong thin­
v.-alkd ceUs. 14 25 x 10- 20 J.UTl (textura angularis to globulosa) and hyphae 6- 10 J.UTl 
v.ide lying at a low angle witl1 the su rface of the receplacle. Excipulum 20- 70 J.JJll tl1 ick, 
ntar the base 40- 70 J.JJl1 thick, at the margin 20- 35 J.JJl1 wide, yellowish, consisting of 
angular or rounded, isodiarnetric to oblong, slightly thicker walled cells 20- 45(- 65) x 
~ 35s .. un (textura globulosa to angularis), covered with superficially implanted, isolated 
hail>. Hairs of a single type, superficial, non-rooting. inflated at tJ1e base, simple, 0- 5-
stptate. straigh t. thick-walled (up to 2.5 J.JJll), l 00 280 J.JJlllong by ll - 20( 25)J.JJ11 wide 
at the base. with hyaline or pale brownish walls, with rounded or, very rarely, poin ted 
apices. Asci subcylindrical with a short stalk, rounded above, 180 205 x 24- 26 J.JJll , 
8-sporcd; the wall not staining blue with iodine. Ascospores uniseriate, ellipsoid (length/ 
••idth ratio 1.7- 2.0, average 1.9), hyaline (2 1.5- )23.0- 26.0(- 27.0) x ( 12.5- )13.0-
14.5( 15.0) pm, wilhout oil globules, smooth, surrounded by an easily loosening and 
,.linkling secondary spore wall. Paraphyses septate, slender, cylindrical, clavate a t the end, 
unbranched. 2.5- 3.7 J.JJll thick, enlarged up to 9 J.JJ11 at the tip, containing yellowish 
orange granules of pigment, especially in lhe upper part. 

Habitat. On cow dung. 

Sp~c1mc n exam i n cd.- GERMAN FEDERAL REPUBLIC, Bavuia. ncuCoburg, 20.X.l983. 
B. HM[[$.11. (L). 

89 
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Fig. 1. 01eilymenia raripila ( leg. B. Han[/). - a , b. Habit of fruit bodies X 20. - c. Dia~l'3m­
matic section of fruit body x 63. - d . Texture of excipulum seen from o utside x 160 - ~-h 

Hairs x 400. - i. j . Ascospores x 1600. - k. Ascospore in optical section x 1600. - I . Asco1porc 
with loose secondary waU (stained with me thyl blue in lactic acid) x 1600. 

Apparently this is an uncommon species with a wide distribution . It is known from 
California (PhiJUps, 1878), Iowa (Seaver, 1905), Venezuela (Dennis, J 960), Argentina 
(Gamundi, J 975), Australia ( Rifai, J 968), and the British Isles (Dennis. 1972. 1979. 
1981 ; Hawksworth, 1976 ; Clarke, 1980: Kirk & Spooner, 1984). It has no t previous!~ 

been reported from the European Continent . 
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r\t first stght, this fungus may be taken for a species of Losiobolus Sacc. because of 
the non·rooting inflated hair·bases that originate superficially from the outer celJ.Jayer 
of the excipulum. These hairs, however, perfectly agree with the 'superficial hairs' distin· 
gtushrd by Denison ( 1964) in his study of the North American species of Ozeilymenia 
Boud. According to this author such hairs predominate on apothecia oft he 'theleboloides 
t~pe·. 

Several other important characters of this species favour the view of a position in the 
genus 01eifymenia as proposed by Dennis ( 1960). 

I he asci arc not protruding above the surface of the hymenium at maturity as they 
do m IJisiobolus. 

Th~ fruit bodies are paragymnohymenial as in species of Ozeilymenia. In such fruit 
bodie~ no closed sheath is formed over the ascogonium or the hymenium. In Losiobolus 
tl:e frun bodies are cleistohymenial and open in the late mesohymenial phase, i.e. not 
btfore the ascospores are ripening (van Brummelen, 1967, 1972; Bc7crra & Kimbrough, 
1975) 

The margin of the receptacle often ends in a short hyaline coUarette, a phenomenon 
mher common in certain species of Cheilymenio, but unknown in Losiobolus. 

The terminal elements of the paraphyses contain many granules of a carotenoid yel· 
Jo~ish orange pigment, not present in species of Losiobolus. 

The loosening and wrinkling of the otherwise smooth outennost layer of the ascospore 
•lll a) an envelope or sheath, when material is heated in lactic acid, is considered a diag· 
nosuc feature of the genus Qzeilymenio (LeGal, 1953; Denison. 1964). When stained 
-.llh methyl blue in lactic acid or !acto-phenol the loose ascospore layer seems to show a 
iL'X net·work, because of the fmc folds standing out from the surface. 

O:crfymenia raripila is characterued by sparsely placed superficial, short, non-rooting, 
blunt hairs, relatively large ascospores, and a crowded growth of its fruit bodies on cow 
~ung ;.~r rabbit pellets. 

hom Gamundi's ( 1960) detajJed description of Clzeilymenia lzymenoclzaeta (Speg.) 
Gmlundi after Spcgazzini's original specimen it is evident that this name is a synonym 
of C. raripzfa. 

Cheilymenia insignis (Crouan) Boud. Fig. 2 

Astubolusmrignis Crouan m Annis Sc1. nat. (Bot.) IV 10: 196 pl. 13 H f. 38- 43. 1858. ­
llu::nuttrcorta var. inrignis (Crouan) Quel., l:.nch. Fung. 286. 1886. - Lochneoi11srj(nis (Crouan) 
~ )0. I unt:. 5. 181. 1887. - Oreilymcnia i11signis (Crouan) Boud .• lbst. Claf>S. D1sc. I ur. 63. 
1907 Dasyobolus imignis (Crouan) Le Cal in Annb Sci. nat. (Bot.) XII I: 455. 1961 . Holo· 
l)lJt !Finistere. France! s. Joe., on CO\~ dung, X11. 1857, Oouon (CONC·A2394). 

1\pothecta solitary or gregarious. superficial , sessile, 0.6- J ('- 4 ') mm diam., about 
O.Smm high (hairs included). Receptacle at first subglobu lar to slightly ovoid or urceolate, 
lhtn hemispherical, yellowish orange: surface covered with many red-brown hairs, often 
tpparently two rows of long hairs near the margin and a few short ones lower down ; 
~jn smooth or somewhat crenulatc, often ending in a narrow, hyaline collarette. Disc 
lht or slightly concave. even, bright yellowish orange. Hymenium up to 300 ,.an thick. 
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Fig. 2. Oreilymenio imfgnis, holo1ype. a Habil of fruil body x 2S. b. c I ru11 hod•~' t:~o 
drawn nf1cr original drawings in Ctouan herb:mum. CONC). - d. D•agumm:nic sccuon of lrUII bd• 
x 40. - c. TexiUre of e).cipulum seen from ou1sidc x 160. - f 1. Short hau~ x 400. J. 1.. ·\•.o­
sporcs x I 600. - I. m. Ascospores in OJHiC!II sec lion (<laiOed with mclhyl blue 1n lauic J1.1dl I •• ~ 
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H~pothedum not clearly different iated as a distinct layer. Flesh 300 500 pm thick, of 
!SO<hametric to oblong thin-walled cells 25 - 70 x 25- 55 JJ11l (textura angularis to globu­
losa). ) clio.,.. ash. Excipulum clearly differentia ted. 55- 80 pm wide, hyaline, consisting 
or vertical rows of polyhedral thick-walled cells 27 70 x 23- 40 p.m (textura angularis). 
Hairs or a single type. arising from the two outermost cell layers of the excipulum, 2- 18-
septatc. straight, very brittle. thick-walled (1.8 3.7 pm), (100- ) 140 400 pm long by 
25- 37 J.Ull wide at the base. strongly forked and rooting at the base; roots partly innated 
like vesicles: :1pices acuminate. rather sharply pointed. rarely blunt. Asci cylindrical with 
a short ~talk . rounded above. 250 290 x 22 27 pm, 8-spored, not staining blue with 
iodine t\SCO)pores uniseriate. ellipsoid, rather variable in shape and size (length/width 
ratio I 4 ~ 0, average 1.8), at first hyaline. with yellowish contents at maturity. (22 .1- ) 
no )~.Q( 36.4) X ( 12.6- ) 13.2- 17.3( 18.5) JJ11l (mean SiZe 27.5 X 15.7 J.Ull), with· 
out oil·globulcl> or granules. smooth; the outermost layer staining blue with methyl blue, 
only occasionally separating from the spore in lactic acid. Paraphyses septate, cylindrical. 
brandaeu. J .5 5 JJJn thick, enlarged (up to 8 JJJn) or diverticulate at the tip, containing 
orange pagment granules. especially in the upper part. 

Habita t On old cow dung. 

S p,' CIIII C II\ cxam i ncd.-FRANC~. l'lnlStCrc: s. loc., Xll.l 857. Oouan (CO 'C·A2394. 
l)'pc o1 Ascoholus insixnis Crouan): s. loc. , 8.11.1 862, Crouan (CONC·A2380): s. loc .• 4.11.1869. 
O OIJD/1 (C'ONC'·A2379). 

The three l>~ccimens in the Crouan's herharium represent the same species. although 
there i) a con!>iderable variation in the size of the ascospores. In the type specimen, the 
spores measure :!2.1 27.5 x 12.6 17.6 pm, while they are larger in the other specimens. 
In Jddiuon to the herbarium spccin1cns there arc at least two original water-colour 
urawing) by the Crouans of this species. which fuUy agree with the published drawings 
(Crouan. I bSX: pl. 1311). These coloured drawings clearly show the bright yellowish 
orange contents of the paraphyses and the vividly orange colour of the disc. 

No evidence could be found for the presence in this species of ascosporcs similar to 
those found in the genus Ascobolus Pcrs. : Fr., as described by Lc Gal ( 1961 : 454, fig. 513). 

As s1:11ed he fore (van 13rummelen, 1967: 222). this species should be placed in Oreily­
mema Boud . Especially the nat disc, the carotenoid pigmen t in the paraphyses, the 
mongly lobed cxcipular hairs, and the absence of the staining of the ascus wall with iodine 
.!IC in fa~ our of such a position . 

Mature .t~cospores show rat11er homogeneous yellowish contents. With iodine a rather 
p1Ie. but positive. red staining of these contents could still be observed. This indicates the 
pre)Crllc of gl:ycogcn. a substance showing greenish opalescence with the earlier methods 
of mi.:roscopy using rather diffuse day-ligh 1. This may explain why the Crouans described 
the ascosporcs as glaucous green ('vert glauque'). 

Orei~l'lncnia Ins ignis is a rare species. Only 13oudier ( 1869: 257), Fuckel ( 1870: 289), 
and Rchm ( 1895: I 055) give new records of it for respectively Mon tmorcncy (F ranee). 
Oe~trich (Ccrman Federal Republic), and Leipzig (Gem1an Democratic Republic), but 
~ppdrcntly no material has been preserved by them. 

It driTcrs from C. fimicolo (de . ot. & Bag! .) Dennis in the larger ascospores and the 
more frequent cxcipular hairs. 



94 P E R S 0 0 N I A - Vol. 13. Part I. 1986 

From C. srercorea (Wigg. : Fr.) Boud. it can be distinguished by its larger ascospor(S 
and the absence of stellate hairs at the base of the fruit body. 

It shows some similarity to C. pulcherrima, but differs in having fruit bodies of a 
different shape, hairs lobed at their base, and larger ascospores. 

Cheilymenia pulcherrima (Crouan) Boud.- Fig. 3 

Ascobolus pulcherrimus Crouan in Annis Sci. not. (Dot.) IV I 0 : 196. 1858. Peziza pulcht,. 
rima (Crouan) Cooke. Mycographia 84. 1876. - //umaria pulclterrima (Crouon) Spcg. in ~1 1chcha 
I : 37. 1878. - Laclmca puiC'heffima (Crouan) Gill. . Chomp. Fr. 76. 1880. Scutellinia pulcl:c,. 
rima (Crouan) 0 . Kuntze. Rev. Gen. Pl. 2: 869. 1891. Lasioboluspulcltcrrlmus(Crouan)Schrott . 
in Krypt.-FI. Schlcs. (cd. Cohn) 3(2): 54. 1893.- Otellymenio pulclterrit11l1 (Crouon) BouJ . lh<t 
Oass. Discom. Europ. 63 : 1907. - Porello pulcltcrrima (Crouan) Seav .. N. Am. Cup-fung• <Orcr: l 
172. 1928. - Type: Ctouon. on cow dung. Brest. Fini~tcrc. France. summer (CONC-A238 . hoi-> 
type: PC-A2355, isotype). 

Apothecia gregarious or in small groups, superficial. sessile, 0 .5- 1.0(' 2') mm diam .. 
up to I mm high. Receptacle at first subcylindrical, then turbinate. some time~ becoming 
subhemispherical, yellowish orange ('jaune orange vir according to Crou:m. 1858): surfac( 
covered with numerous paJe brown hairs; margin smooth or somewhat dentate. ~:nding 
in a short hyaline raised coUarctte. Disc flat. even, bright orange.ycllow. H)•menium up 
to 220 J..Ull thick. Hypothccium scarcely differentiated . Excipulum clearly differcntiJted. 
at the margin 35- 60 pm wide, less d istinct near the base, consisting of angular. subglob· 
ular and oblong cells 16- 40 x 16- 30 J..Ull (textura angularis to globulosa) : collareue up 
to 90 IJITI high. Flesh rather thin, in the central part up to about I 00 pm, of rounded cells 
11 - 18 J..Ull diam ., intermingled with irregular hyphae 3.5- 6 pm wide. Hairs of a single 
ty pe. non· rooting, arising from superficial excipular ceUs, single. 0 - 2 ( 3)-scptate, 
straigltt, 90- 200 pmlong by II 18( - 25) J..Ull at the base, rather brittle, gradually tapcnng 
toward the usually sharp·pointed end ; the wall pale yellowish brown. rather thin {0.7 
2.4 pm). Asci cylindrical with a short stalk, rounded above, 180 2 15 x 18 2:! J.lm. 
spored : the wall not blue witJ1 iodine. Ascospore uniseriate , ellipsoid (length/ width ratio 
1.5 1.9 , average 1.7- 1.8). at first hyaline, then pale yellowish brown , rather variablt 1!1 

size. ( 16.7-)18.5 24.9{ 26.2) x {10 .2- )11.0- 13.6{- 14.5) J..Ull. without oil·globules 
or granules, smooth; the outermost layer staining with methyl blue, not separating from 
the spore in lactic acid. Paraphyses septate. slender. cylindrical, sparsely branched. 3.5-
5 pm thick, enlarged up to 7 J..Ull at the tip, containing many small yellow pigment granules. 

ll abi t at.- On old cow dung. 

Speci m e n s exam in c d .- FRANCE: Fin1stere. near Brest. on old cow dung.. \Umnm . ~ 
d:u .. Ctouo11 (CONC·i\2388. holotype of Ascoboluspulcherrimus: PC·A2355. ISOIYpe). 1 1n1~tm,, 
loc .. on cow dung, 10. V1.1864. C>oua11 (CONC·A2374); Finistere, s. loc .. s. dat. (II ). C>ortall <CO:--c. 
A2397). CER~IAN FEDERAL REPUBLIC, N3ssau. Rhcingau, nC3I Ocstnch. on co" durt 
au tumn, s. dnt .. Fuckel , in Fungi rhcn. 1859 {L). 

The general appearance of this species is much l.ike that of certain species of IA$il>­

bolus Sacc., but the mature asci arc not protruding above the surface of the hyrncnium, 
the fruit bodies are not cleistohymenial, the margin ends in a collarettc, the paraph}ses 
contain a granular yellow pigment and most hairs arc septate . 

The present species should be placed in the genus 01eify menia rather close to 01t'l1)· 

•nenia insignis , both with superficial cxcipular hairs. ascosporcs with yellowish contents. 
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F~g 3 Ou:tl)menia pulcllerrlma, holotypc. -a. b. Hobtt of fruit bodies x 25. c. Fruit body 
(mv.n 31l~r origjnol drow111g tn Crouan herbarium, CONC). - d. Diap:ammauc section of frun 
bod) x 40 - e. TcMurc of e;>.ctpulum seen from outstdc x 160.- f- i. H:airs x 400. - j . Ascospore 
mopu,.tJ «·lion (stained with methyl blue .n lacuc octd) x 1600.- k. I. Ascosporcs x 1600. 

and 3scosporcs of which the outennost layer rarely if ever loosens in lact ic acid. But both 
sptc1es d1ffer from each other in the colour and shape of the fruit body, the septation 
and shape of the hairs, the colour of the paraphyses, and the size of the ascospores. 

Good coloured illustrations in the Crouan 's herbarium show that the fruit bodies and 
tht p1ement of the paraphyses in C pulc/rerrima are less vividly orange in colour than in 
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C. insignis. In the former the colour is yellowish orange (about Munsell 2.5 Y 8/ 13)but 
in the latter deep orange (up to Munsell4.5 YR 7/ 1 5). 

No purpJjsh hue could be found in the colour of the ascospores as mentioned by lt 
Gal (J961 : 451). 

Most descriptions of C. pulcherrima in li terature are difficult to identify without tht 
study of specimens. Even the exemplary description with fine illustrations by Woronin 
( 1866) cannot be identified with certainty. As Woronin already suggests in a foot·nott, 
his fu ngus is more or less intermediate in its characters between C. pulcherrima and C 
insignis . Schroeter's ( I 893: 54) knowledge was only based on Woronin 's description 
when he transferred Ascobolus pulcherrimus to Lasiobolus. 
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NOTES ON ZYGORHYNCHUS SPECIES 

M. A. A. SCHIPPliR 

Centroolhureou voor Sclrimmelcultures. Boom • 

An accuunl i~ given of specie ' of Zyi(Orlr;mclrus mrunt:tincd in the CBS collec· 
uon. wtlh cmpha'b on 7y{:osrorc furrnatio n. A key to ~pcctc~ is added. 

Two difficult to identify isolates of Zygorhyncl111s spp .• prompted a study of all CBS 
strains in the genus for comparison with the original diagnoses and with the descrip· 
tions given in the monograph of the genus by Hesseltine & at. (1959). This study, with 
tmplusis on LY&ospore formation. led to a re-evaluation of some key characteristics 
used by Hesseltine & at. ( 1959). 

All strains maintained in the CBS collection sub Zygorhynclws califomiensis, Z. e.~:­
ponens \'3r . exponens. Z. exponens var.smithii. Z. heterogamus. Z. japonicus, Z. macro­
carpus. Z. moelleri. Z. psyclrropltilus. and Z. sp. were examined. 

MI'.TIIODS 

Cultures were grown on bccrwort agar at temperatures from 15 to 36° C, at 3°C 
ancrernents: 2. psycltrophilus, which docs not grow at or above 20° C, was grown from 
0 to I 5° C. For similar reasons, Z. japonicus was grown at 5-20°C. Following the 
methodology of llesseltine & al. (1959), cultures were also grown on D1;lucosc and D­
xylose medium , and furt hermore tested for amylolytic and Upolytic activity (after 
!lankin & Anagnostakis. 1975). 

Media : beerwort agar containing 4% rcsp. 2% sugar: D-glucose and D-xylose medium, 
eont3ining D·glucosc or D-xylose 20 K. MgS04 7H1 0 0.25 g, L-asparagin 2.0 g. KH2P04 
0.5 g, thianunc-HCI 0.25 g, trace clements solution I mi. agar 15 g in I I de-ionized 
1\'llttr: malt yeast agar: malt extract I 0 g, yeast extract 4 g, glucose 4 g per litre; V8 
juice 3gar (200 ml V8 per litre); oatmeal agar: extract of 30 g Oakes per litre. 

Zy go rh y n c h us VuilJcrnin (1903) 

Tn..- spccie, / ygorhy nclws hcrcrogomrts (Vuill .) Vuill. (1903) = Mucorheterogomus Vuill . (1886). 

VuJIIemin (1903) distinguished Zygorhy nclws from J'rlucor on differences of the zygo­
;porc-appara tus. 

In Zygorhynchus the suspensors arc unequal, both in size and shape, the smaller one 
Slralght and short. the larger long, curving upwards and widening towards a pyriform 
shape. The most conspicucus feature in Zygorhynclws is the occurrence of the com-

' Addr··"· P 0 . Uo" 273, 3740 1\C B~arn . ' l ite Nclltcrlands. 

97 



98 PERSOONIA Vol. 13. Par t I. 1986 
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Fig. I. Zygospon c stages. a. Zygorhy nchus. - b. Mucor. (Schematic.) 

plete zygospore apparatus, with extremely unequal suspensors, on the same aeri31 
hypha. 

In the closely related gen us Mucor, suspensors, varying from equal to rather un· 
equal, always originate from different hyphae , both in heterothaltic and homothalbc 
species (Fig. I). In some species of Zygorlly ncllus , however, some tygospores rna~ be 
formed following the Mucor pattern. Green (I 927) found that in Z. moelleri VwD 
'sometimes the gametangia were produced on different zygophores and that one brano 
might produce two gametangia which might fuse with others on independent Z)'~o­
phores'. Hesseltine & at. (1959) described and discussed the mixture of ZygorhynchuJ 
and Mucor patterns in Z. exponens Burgeff, where both patterns are quite commoa 
The same situation was observed in the present study in CBS I 54.69, Z. japonicus Ko­
minami. 

Zygorhynchus exponens Burgeff- Figs. 2, 4e 

Zygorhynclms expomms Burgcff .n Bot. Abh. 4 : 34. 1924. 

The three strains of Z. exponens maintained in the CBS collection were all dem'!d 
from the type strain. The strain denoted 'niger' by Burgeff, a single-spore isolate of tht 
type strain , is (now) not different from the others. 

On beerwort agar at 24°C colonies of aU three showed grey and white patches. whta 
grown at 27- 30° C they were yellow and grey . Zygospores were formed tn both tht 
Zygorlly nclw s and Mucor fashion. the latter prevailing. 

Mat c r in I c x ami n c d . - CBS 141 .20, type ) train of Zygorhy nclws exponcns. ex for.-st ~ej, 
Gciscnhcim, Germany. II. Burgeff " CBS 4 03.58 = NRRL 1492 "' Blake Icc C 972, ~u bc:u1tureol 

141.20.- CBS 508.48, strain 'niger', smglc spore isola te from CBS 14 I .20, If. Burge{[. 

Hesseltine & at. (1959) considered zygospore formation in this species intermcdiatt 
between Z. moelleri and homothallic Mucor species. 
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Fig 2 /.ygosr onc stages. - a. Mucor plumbcus. CBS 213.75 (+) x 848.73 D (- ). - b. Zygo­
rhyndllls t xpomms. CBS 141.20.- c. Z. exponenr. CBS 508.48.- d. Z. expone11s, CDS 403.58 
- t . L expontiiS >'3r. smirllii. CBS 404.58. 
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The patchy colouring of Z. exponens colonies is reminiscent of strains with an un· 
balanced sexual state e.g. azygosporic descendants of normally heterothallic species. Mor· 
phologically, Z. exponens is most closely related to Mucor plumbeus : like M. plwn· 
beus, Zygorl!ynclws exponens has short racemose branches with small sporangia: break· 
ing sporangia! wall ; (some) conical columellae with a short apical projection: globose. 
verrucose sporangiospores; brown zygosporcs which are (often) borne between equal 
or inequal suspensors originating from different hyphae and zygospore ornamcnlation 
of similar patterns (Schipper & al., 1975). 

Occasionally sporangia and zygospores arc formed on the same hypha . Sporangia, 
sporangiospores and zygospores of Mucor plumbeus and Zygorl!y nclws exponens art 
of about the same size. The differences between the two species arc the shape of the 
majority of columellae and the occurrence of zygosporcs borne between suspcnsors 
originating from one hypha. 

Zygorl!ynchus exponens in the Zy gorhy ncl!us stage showed only moderalcly en· 
larged suspcnsors, rather variable in shape (Fig. 2). Unusual though the characters m.t} 

seem, the species has proved to be stable. After sixty years of repeated culturing, tht 
type strain still fits the author's drawings, and so docs the 1948-single spore isolate. 

Dr. W. Gauger, University of Nebraska, kindly germinated zygospores of CBS 141.10. 
Germination was unusually fast : after only 8 days the first germination was obscr\'ed. 
Thirteen viable germinations were obtained: two germ sporangia and eleven myc~lial 
germinations. Both single germ spore isolates (five from one germ sporangtum) and 
hyphaJ tip isolates (nine, taken at random) produced colonies identical to the parental 
one. 

CBS 404.58, the type strain of Z. exponens var. smirhii , shows similar featurtS 
and is regarded as synonymous. 

Material exami n ed. ens 404.58. type s train of Zygorhynclwse:cponens VJI . Smllh~ 
Hesseltine & :tl. = NRRL 2572 = IMI 79624 = IFO 6665. ex soil , U.K. 

Zygorhynchus japonicus Kominami - Fig. 3 

lygorlry nclrus joponicus Kominami in Mykol. Zentbl . 5: 3. (' 19 14') 1915. 

Kominami's strain is no longer known to exist. In 1968 a similar fungus was isolattd 
by A. A. Milko (Pidoplichko & Milko, 197 1) which was available for study: CBS 154.69 
(= VKM F-1 382, ex fo rest soil, Chesnovizkaja Region . USSR). In this strain , a M11ro1 

zygosporic condition was found to occur alongside the Zy gorhy nchus condition. 
CBS 154.69 did not grow at 25 ° C, however good growth and sporulation occurred 

between 5 and 20° C. It was grown on 4% beerwort agar, 2% bcerwon agar. mahye3$! 
agar, oatmcaJ agar and V8 juice agar , at 20°C. In each colony the Mucor pJttcrnof 
zygospore formation seemed to prevail. The typical 'japonicus' pattern, as dcscribtil 
by Kominami, was rare, aud occurred mixed with the 'Mucor ' paucrn on the samt 
hyphae; indisputable azygospores were observed (Fig. 3). Pairs of zygosporc·bcaring 
aerial hyphae arising separately from the substratum were distinct in young cultures. 
Colonies derived from isolated zygospores were similar. 
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h ):. 3 lygo)ponc 1ages in Zygorhy nchus joponicus, CBS 154.69. a. 'Typrcal' pattern. -
b. PrevaiJmg pJIIern. c Azygo~porc~. 

Zygorlly ncllltS japonicus does not closely resemble any known Mucor species. There 
are some similarities with Mucor bacilli[omtis Hesseltine (1 954). One of these is the 
attraction of several aerial hyphae by a single one of opposite sex resulting in an arach­
noid appearance in undisturbed young colonies. 

Zygorhynchus heterogamus (Yuill.) VuiU. & Z. macrocarpus Ling- Fig. 4c 

Zygorhy nclws heterogomus (Vuill.) Vurll. in Bull. u rmesl. Soc. mycol. Fr. 19: 11 6. 1903. 
7.n:urlry nd w s mocrocorpus Ung 10 Revue gen. Bo1. 4 2: 7. 1930. 
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Of both species some type material is still in existence: 
The holotype material of Z. hcrerogamus = Mucor hererogomus Vuill. consim uf \hdts 

prepared by Vuillemin in 1886. (Hesseltine & al. ( 1959) studied and described rhest 
slides). 

CBS 215.27 = NRR L 2663 =type strain of Z. mocrocorpus. ex soil of pcatcry.l-r.m.:t 
The first description of Z. hererogomus. complemented with Vuillemin's drav. mp. 

and the observations of the original slides by Hesseltine & al. gave the following r~­

wres: sporangia av. 50 60 J.Ull diam.; columellae globose (on narrow ba~). sporangio­
spores globose to short ellipsoidal, 3- 5.5 x 2.1- 4 J.Ull ; zygospores 45 ISO. mo~!l~ 

over 100 J.Ull diam , the larger suspensors subg)obose. 
These features differ slightly from those given by Hesseltine & al. (1 959) as J com­

posite after five isolates, identified with Z. heterogomus and cu ltured on S~l ,\ \il 
sporangia mostly up to 35 {15- 55) J.l1ll diam.; columellae applanate to almust globOSt 
sporangiospores irregular short oval. a few globose. 2- 4 x 4- 6.5(5 x 8) pm. lygo­
spores 30 70 J.l1ll diam. ; the larger suspensors abruptly inOated . globose. 

M a t c r i a t c x amine d . CBS 215.27 = NR R L 2663 = type strain of Zyxorlrynclws macrncc~ 
Ling. ex soil of a pc:11cry. f-rance . - CBS 455.58 = NRRL 16 16 • Harvard Univcrsit)' CoUc<:K!~ 
no. 202. CBS 338.74. ex sediment in a drain pipe, Sweden. -CDS 580.83, ex s:~ntly soil. poa:~r 
field, tl a.rcn. The Netherlands (1981}. - CBS 594.83. ex so•t. Pt ramo Cruz Verde. ca 3000 r 
alt.. Cundlnamarca, Columbia. II. Valencia; isol. W. Gnms. 

The type strain of Z. mocrocorpus fits the above description of Z. heterogonws. Lin! 
Young {1930) noted the similarity of zygospores in both species, but omitted to b· 
dicate differences. Also fitt ing this characterization are the recent isolates CBS 5 0 . .1 

and CBS 594.83. 
Jnnuence of temperature: at 30°C no growth in CBS 215.27,580.83 and 594.83. 

at 27°C growth and sporangia in CBS 215.27 , growth restricted or absent in CBS 
580.83 and 594.83; at 15- 24°C growth and sporulation, both asexual and sc\ ual 

REMAININC SPECIES 

The remaining species (strains) fi t the original and Hesseltine & al.'s dcscripuons 
This concerns: 

Zygorhynchus californiensis Hesseltine & al.: CBS 402.58 = NRRL _65 = lfO 
6663, T, ex soil, California . 

Zygorhynchus moelleri Vu ill. : CBS II 1.1 0 = NRRL 1497. rec. as Z. ••uillcmir.D 
Namys1owsk i var. agomus Namyslowski, B. Nomyslowski; 2 16.27 = JM I 2 11 13. Y 
Ling: 284.28, CLMR; 380.29. ex wood: 348.37, culture contaminant, CMI : 39SA9. 
ex soil; 581.50, ex root Gerbera sp., 460.5 1 = IMI 47187, culture contaminant: 406 5 
= NRRL 2660, ex soil , Wisconsin , 444.56 = ATCC 16388 = VKM F·1366, (T, Mu((Jt 
saximonrcnsis Rail), ex soil , USA. G. Roll; 501.66. ex soil, Austria . 

Zygorltynchus psychropltilus Schipper & Hintikka 336.68, T. ex brown needki 
of windblown Picea sp., the needles being immersed in snow, Finland. V. Hintiki'.A 
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rljl. 4. SporJO~IOSporcs. - 3. Zygorhy llchus moelleri. - b. z. japollicus. - c. z. hererogamus. 
-d. Z. ps)'chrophilus. - c. Z. expo11e11s. 

VARIABILITY OF FEATURES 

Hesseltine & al. ( 1959) used the shape of the larger suspensor, shape of the columel­
lae and shape and size of the sporangiosporcs as primary characteristics for species 
delimitation in the genus Zygorhynchus. 

Co I u me II a c: Though applanate, globose and short ellipsoidal columellae are 
present in most strains, a particular shape prevails in each species. 

Sporangiospo r es: Shape of the sporangiospores is constant in each species. 
Cylindrical-ellipsoidal sporangiospores, mostly with a droplet at either end , arc dis­
tinctil'e for Z. moelleri; ellipsoidal-oval sporangiospores, very variable in size, are pro­
duced by Z. japonicus; in Z. psychroplrilus sporangiospores are fusiform; globose 
(or subglobose) sporangiospores are produced in Z. californiensis, Z. exponens, and 
Z. lzeterogomus , vcrruculose in Z. exponens and smooth in z. californiensis, and Z. 
heterogomus {Fig. 4). 

Sus p c n so r s: Suspensors of a pyriform shape arc present in Z. ca/ifomiensis 
and Z. moelleri; abrupt enlargement , resulting in globose , pyriform or intermediate 
fonns, has been observed in Z. heterogamus and Z. psychrophilus. 

The CBS strains developed generally weiJ on 0-glucose and 0 -xylose as carbon 
source: no lipase activity was detected ; amylase activity was weak or absent. 

DISCUSStO 

Zygorllyndws is closely related to Mucor. Differences are relative rather than 
absolute: 
(i) The species of Zygorlrynchus are always homothallic, whereas homothallism is rare 

in Mucor. 
(ii) In Zygorhynclzus the production of both zygospores and sporangia on the same 

hypha is usual, in Mucor this condition is rare. 
frii) In Zygorllynclws {inequal) gametes, borne on the same hypha, are always present ; 

in Mucor gametes are on different hyphae. 
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Schipper & Sta lpers {1980), discussing the various aspects of the mating system in 
Mucorales, stated that neither heterothallism nor homothallism arc absolute conditions. 

Homothallic strains are known to show a prefe rence for a particular mating type. 
e.g. Satina & Blakeslee ( 1930) found a (+)tendency in strains of Zygorhynclws hetero· 
gm11us and a (-)tendency in strains of Z. moelleri in mating behaviour; th is tendency 
was confirmed by Werkman & Van den Endc {1974) in their studi-.:s on conversion of 
sex-hormone precursors; Schipper (1971) induced zygospore formation in the Zygo­
rltynchus manner in agamic strains of Z. moelleri through contrasts with either (+) 
or(-) 'partners', but not both . 

In homothallic Mucor species ( +) and ( -) zygophores are, at some distance, con­
nected through the substrate mycelium. In the Zygorltynclws manner of zygospore 
fo rmation , the location of(+) and (-) is much closer; also, with decreasing distance, 
the locations are less fixed (see e.g. Schipper & Stalpers, 1980). Still , the difference 
may be looked upon as a matter of degree. 

The major reason for retention of the genus and its intermediate species is the fact 
that the Zygorltyncllus pattern has never been observed in Mucor , and the stability 
of this pattern in the species with both the Zygorlly ncllus and the Mucor pattern of 
zygospore product ion. The species Z. exponens and Z. japonicus arc rare. In the 
studied strains of the common Z. moelleri the Mucor pattern was not found , nor was 
it found in Z. californiensis, Z. lleterogomus/Z. macrocarpus, or Z. psychropltilus. 

Though some similar species exist in the two genera they arc certainly not iden­
tical. 

EXCLUDED SPF.CmS 

Von Arx {1982) t ransferrcd three Mucor species to the genus Zygorlly nclws on 
the assumption of a closer relationship to Zygorltynclws than to Mucor, but failed 
to specify the reasons. 

The species considered , viz. Mucor bocilliformis Hesseltine (homothallic, suspensors 
equal), Mucor ompllibionm1 Schipper (heterothallic, suspensors equal) and Mucor in­
dicus Lendner (heterothallic, suspensors inequaJ) produce copulating gametangia that 
originate from separate hyphae. A 'Zygorhynchus' pattern of zygospore formation has 
never been observed in these species. 

KI:.Y 'fO THE SJ>ECIES 

I . Sporangiospores globose or subglobose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
I . Sporangiosporcs cylindrical-cllipsoidaJ, ellipsoidal or fusiform . . . . . . . . . . . . . . . . . . . 4 
2. Sporangiospores rough; sporangioJ wnJJ brcaklng at maturity ; zygospore production mostly in 

Mucor manner, fewer in Zygorhy nclws manner ...... .. ... .. . . . . .... Z. exponem 
2. Sporangiospores smooth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
3. Zygosporcs black, up to 80 .wn diam. and beyond ; sporangiospores globose, subglobosc to short 

cUipsoidal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Z. lreterogatiiUJ 
3. Zygosporcs brown. up to 60 #JTI diam.; sporangiosporcs globose .. ...... . . Z. califomiensil 
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~ Sporln~au,porc~ cyhndncal-elhpsoidal . typically 4 x 2 (5 x 2.5) ~m. with a drople t at either end ; 
7ygu,f•orc' 50 ~m in max. d iam . ..... ............. ........ .... . Z. m oelleri 

4 Sporan)!au, porcs oval-ell ip -.oidal o r fusi form . . . . . . . . • . . . . . . . . . . . . . . . . . . . . S 
S. Spo:a n~au,porc>fuMform. rather equal; no g~owth :at 20° C . . . . . . . . . . . Z. psychrophilus 
S. SporJ nl!JO~porc~ oval-ellipsoidnl. ve ry variable in size

0 
up to I 0 .lffil in leng th; suspcnsors (in the 

l}~Oih}'ltthus ~t a[!C) very ncar to each other; over 20 C no growth. . . . . . . . . . Z. japonicus 
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PODOSPORA CARPINICOLA SPEC. NOV .. UN ASCOMYCETE ISOLE DE 
FEUILLES MORTES OE CARPINUS, ET DEUX AUTRES ESPEcES DU 

MEME GENRE 

J LAN MOUCIIACCA 

l.oborotoirt dt Cryptoxomit, Paris• 

IIIIi' c~.,ccc, du fCnrc Pudosporo Ce~u \On t dccntc~ ct illustrccs. P. corpinicolo 
'P~• no'. ct /~ irrotquolis (C.Un) Cain ont Clc 1\0ic de fculllc~ mortcs de Corpirrus 
,ullc"tcc~ en Ia for~t de "ont:~incbleau. l'tw lat du P. minicouda l·aurcl ct 
l.I>CIIUIO·Ltnard pro"•~nl d'un cchantillon de sol de l'oa~ de Kha1J3, desert 

Occrdental de I'Cg)'pte. 

La descripuon. en 1975, d' une nouvelle esp6ce du genre Podospora Cesati, P. faurelii 
tsole d'un cchantillon de sol de zone aride, nous a pcrmis de nous famiUariser avec ce 
gtnre repute pour ses affinilcs avec du materiel stercoral (Lundqvist, 1972). Depuis. 
nous :l\·ons obtenu plusicurs souches inleressantes de Podospora , certaines de sol de rc­
gJOn egalcmcnt a ride (MouchacC3, 1982), d'autres de liti6re de Carpinus collectce dans Ia 
forti de Fontainebleau (Mouchacca & Geoffroy, 1984). 

Cct arttcle concernc deux esp~ces observces sur Ia li li~re de Carpinus dont une est 
nou\ellc ct une troisi~me d affinilc stercorale de zone aride, a savoir P. carpinicola. 
P. iuaequalis ct P. minicauda. 

Podosporn carpinicola Mouchacca. spec. nov.- Fig. I 

1\-uth~•~~~ \uperfic13libu,, piriform1bus. obscure brunneis. 300 800 x 250-450 #Ill. collo paulo 
dbllr<to. •csuus omruno cum pills localiter comam pr:~ccipus cilca ostiolum. Pilis ex paucis cyhn­
diJ.xu ,·dluhs .:ompos111s. dtlutc brunneis. 10 - 18 x 7- 16 #Ill, cum cellula apicali acuta: panes pen· 
dlliU p«·uduparcnchymato~u~. obscure brunneus. paucts tratis angulosarum cellulaJum compositus. 

Akl\ u' tosporis c)•lindrnccl:.. 170- 200 x 16 23 JJJn, ad apicem ro tunda tis. evancsccntibus. annu­
lo aptc:~h m1h:.unc to. Ascospom uniscriatis. ellipsoidets, Ia tis. obscure brunncis matur itlltc. 22- 27.5 
l< 1 ~ -19 5 ~n. primaria appcndtcc hy:ilina, cbviformt "el cylindr:~cca. 8 14 x 2 SJm, fugaci; secun­
c!.murpcndtcc non visa; for:~mme gcrmin:tli apic:aU. 2 2.5 #Ill diam. 

I ormJ •ontdtaUs assumptiv:a phtalidrs lagcniformibus. soiJtarus. sc~ilibus. dilute brunnct~. u ophio 
bs!l11dn 5 12 x 3.5-4 JJJn, ligur:ata Phialosporis hyaluu.is. ovotdcis •cl guu ulifo rmibus, 2.5 - 3 x 
2-25 J.llll I> pus. E;~. rnortuiS fol.us Corpini bttuli L. separatus. Stha Fontameblcau. Jumus men· 
11> 19i9 1tu1tura typica in PC dcposi tus.) 

PcrtthCCCl> l>Uperficiels. pirifomlCS a presque cylindriques, brun sombre a noU'atrc, 
300 00 '< :!50- 450 j.Ull, pourvus d'un col pcu differcncie; parties apicales des peri­
tl ~.:es r.:couvcrtes d'une couche continue de poils forman t des touffes par endroits, plus 

• LJ ·orJtouc de Cryptott:~mte. 12 rue Ouf(on. F 15005 Pam. I ~:~nee. 
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Fig. I. Podosporo corpinicolo. A. Jcunc pcrithccc ct details des poib supcrlicicb . ll . A-.j~t. 
octosporcs cylindriqucs. - C. Ascosporcs cUips01dcs largcs. 0 . Forme conid1cnnc Jtxc,~ont 
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partrcuheremcnt au tour de rosuole; poils composes de quelques cellules ovoides, cylin· 
driqucs ou a contour irrcgulier, brumilre claire, I 0- 18 X 7 16 J..Ull, a cellule dis tale 
pointuc fimbricc; paroi pcridiale pscudoparenchymateusc composec de quelques couches 
de ccllullcs :i contour anguleux ou irrcgulier, brun sombre. 

Asqucs octospores. cylindriques. 170- 200 x 16- 23 J.J111 , a apex arrondi ct anneau 
aprcal indistrnct, evanescents. Ascospores unisericcs. ellipso'ides larges, brun sombre a 
maturiiC. 22 27.5 X 14 J9.5 pm: appendice prirna jre hyalin , cJaviforme a cylindrique, 
8 14 x 2 0 pm. fugace; appendice secondaire non observe, pore germinatif apical. 2-
!.5 pm de diamctre. 

Forme conidienne accessotrc Ires discrete, representee par des phialides lageniformes. 
sohtatres. sessiles. brunatre clarrc, quclqucfois pourvues d'une collerette, 5- 12 x 3.5- 4 
j .. llll;phi3JOSporcs hyaJines, OVOrdes a gu ttuliformes, 2.5 3 X 2 2.5 J..Ull . 

Croissance trcs lente en culture ;i 24 o C. 
!sole en culture de feu illes mortes de Carpinus incubccs en chambre humide; liticre 

colltctte en join 1979, en Ia forct de Fontainebleau (France). Culture type dcposec a PC 
et au r u . 

Podospora carpinico/a se caractcrisc principalement par ses asques octosporcs cyun­
driques et scslargcs ascospores ellipsoides dcpourvues d'appendices secondaires. D'apr~s 

Ia biometric de ses ascospores, il pourrait ctre confondu avec P. cunrula (De Bary) Niess!; 
etlui<i s'cn distinguc cepcnda nt par ses asques octospores claviformes et scs ascospores 
ellipsoldes comparalivcment moins larges et pourvues d'appendices secondaires. 

Podospora carpinico/a est egalement proche des P. glutirums (Cain) Cain et P. mini­
giutinans MrrL3 ct Cain, deux Podospora ayant aussi des asques octospor~s cylindriques 
IIlllS dont les ascospores sont omees d'appendices secondaites, de plus, les ascosporcs du 
P. carpinicola sont plus petites que ceUes du P. glurinans ct plus grandes que ceUcs du P. 
miniglrainans (Mirza & Cain, 1969). En rcali tc , de par ceue derni~re caracteristique,le 
taxon que nous proposons rcpr~scnte une esp~ce intermediaire entre ces deux Podo­
spora 

Podo~pora inaequalis (Cain) Cain - Fig. 2A 

PoJosporo matqualis (Caan) Cam 10 Can. J. Bot. 40: 460. 1962. 

Penthccc~ superficiels, ovo'ides ctires :i piriformes ou presque cylindriques. brun oli­
\ace somhrc :i noiratre. aueignant 400 J.J111 de longueur et J 80 J.J111 de largeur. pourvus 
d'un col pcu diffcrencie; perithcces rccouvem d'une couche de cellules agglu tinces. sub· 
pohuleusc) J subconiques ou de forme irreguliere. brunatres, I 0- 18 J..Un de largeur; pa­
rot pendtJie peu epaisse. membranacee. fo rmee de cellules:i contour anguleux, brunatre . 

\squcs tctraspores, cylindnques. 80- 110 x I 0 14 J.Ull. a apex arrondi et anncau api­
~•1 non dr~trnct. cvanescents. Ascospores uniscrices. de fom1e incgalement eUipsoTdcs 
tn vue IJtcr.tlc avec un cote presque droit. cllipso•des vue de face, brun olivace sombre, 
1 ~ ~4 x 10 13 J..Ull ; exospore peu marquee et appendice primairc tcnu . claviformc, 
hyalin 5 ~ x 1.5 3 J..Ull . fugace: append ice secondaire absent; pore germinatiflcgeremcnt 
SOU~·JJlil·al. I 5 2 J..U1l de diamctre. localise du cote de !'ascospore a courburc accentuee. 

forme conidienne accessoire non observee. 
hole en .. ulture de feuilles mortes de OJrpirrus incubees en chambre humide ; litihe 

collwc~ en Jlllll 1979. en Ia forct de Fontainebleau 
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Fig. 21\. Podospora lnaequalis. - Asque~ tcUJ5porc~ et a~o;porcs en vue l3teralc. 
Fig. 26 . Podospora minicauda. - Pcrithc~"t:. aS<1ue~ octosporcs cylind riques ct ascosp<lh!' VI~~ 

lcment ellips61dcs en vue 13tcrale. 



\IOUCIIACCA : Podosporo corpinicolo er dcu.x ourres especes Il l 

Du groupe de Podospora a asques tetrasporcs, P. inaequalis se distingue aiscmcnt par 
Ia forme partic uli~re et Ia biometric de scs ascospores depourvues d'appendiccs secon· 
daires. La culture-type de ce Podospora a ete isolee de graines de carottes en Amerique 
du 'ord oil d'autrcs isolements de cette espece ont e tc cgalement obtenus de graines de 
di\crscs plantes (Cain & Groves. 1948; Mir7a & Cain, 1969) . Par Ia suite , seuls Udagawa 
& Muroi (1979), l'ont egalement observe en culture au Japon :\ partir de feu illes de 
Salvia imponees des Etats-Unis. Lcs liens parliculiers demontres par P. inaequa/is avec 
des substrats de nature vegetate se confirment par les caractcristiques de l'isolat que 
nous rallachons a oeuc especc: cellcs-ci aboutisscnt en outre a un elargissement de son 
a1rc de repart it iOn geographique. 

Podospora minicauda Faure! & Locquin-Linard - Fig. 28 

PoJospOTo minicamkz Fmurel & Locqum-Lmard in Rev. Mycol. 42: 344. 1978. 

P~rithcces superficiels, epars ou reunis en petits groupes, ovotdes etires a piriformcs, 
glabres. brun sombre, atteignant 450 IJill de longueur et 260 IJill de largeur, generale· 
ment pourvu:. d'uu col bien diffcrencie, presque cylindrique, de jusqu'a 160 IJill de Jar· 
geur: paroi peritliale pscudoparenchymateuse, formee de quelques couches de cellules 
pol}cdnqucs. brun:itres. 8 14 x 5 l2 1Jlll . 

Asquc) octosporcs. cylindriques, 70 II 0 x 7 I 0 IJill, a apex arrondi et anneau apical 
tndisunct. cvanescents. Ascospores uniseriees. de forme inegalement ellipsoides en vue 
laterale avec un cote :i courbure nettement moins marquee, cllipso'ides vue de face, 3 
apex pointu ct base tronquee, brun-rouge:itre sombre, 11 - 15 x 6-7.5 IJill; append ice 
prirnairc cylindrique. hyalin . 3- 5 x 1.5 2 1Jlll , fugacc: append icc secondaire absent; pore 
gwnmatif lcgcrement sous-apical, localise du cote de !'ascospore a courbu re accentuee. 

Forme conidienne accessoire non obscrvee. 
lsole en culture d'un cchantillon de sol collecte en 1974, oasis de Kharga. desert 

OcCidental de I' Egyptc. 

Podospora minicarula fa il partie du petit groupe de Podospora a asqucs octosporcs, 
cylindriqucs ou claviformes, et dont Ia longueur maximale des ascosporcs ne depassc pas 
20 Sm. c'est essentiellemcnt un Podospora a petites spores. A l'interieur de cc groupe, il 
tst proche des P. cervina (Cain) Cain et P. fimbria ta (Bayer) Cain; le premier s'en distingue 
ctptnJant par scs ascospores franchement ellipso'ides, pourvues d'un court appcndicc 
primairc triangulaire, et le second par les valeurs biomet riq ues de ses ascospores, compara· 
ti\-emcnt plus clevces. La diagnose rccente du P. minicauda est fondee sur une culture 
isol~c de materiel stercoral d'herbivores colJecte en Afrique du Nord. Notre isolat 
d'origmc tcllurique de ?One aride de ce champignon reprcsente un deuxi~me signalement 
de cet ascomycete. 

Summary 

Thr•~ -~·~·~c~ of the genus Podosporo Cesau are de~cnbcd and iUustratcd. P. corpinicolo. spec. 
n~ • • nJ P. moequolis (Cam) Cain \\Crc asolated from dead leave~ of Carpinus collected a t Font:une· 
bleJu Th ''" tat\! of P. minicouclo Faure! & Locquin-Linard was obtamcd from a soil )ample from 
:lit KhJif·' oJ'I~ 10 the l·gypuan W\!M\!rn Ocscn . 
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AGARJCUS GEESTERANI, SPEC. NOV. 
A VERY REMARKABLE AGARJC DISCOVERED lN THE NETHERLANDS 

C. BAS 

Rtjksherbarium. l-eide11 

P. II EINEMANN 

Cembloux• 

1lgancus xusU!ram , a ne" species. is described from matcnal collected at three 
locaht1e\ 1n the 'ether lands. It com bmes strong colour·rcac uo ns. a -well-developed 
~olounng uniVersal veil. and long (sub)capitate chciJocystidl3 wnh A. bitorquis-

hkc ba~•d•oc.lrp~. The new section Magici is c reated for it. 

For several years now a very striking agaric is known to occur in the Netherlands that 
baffles every mycologist who has the luck to see it. As one of us (P. H.) never had this 
luck, the present study is based on thorough examinations of the material by the other 
author, wh1le for the rather precarious taxonomic decisions both authors are to be held 
rtsponsiblc . 

At first sight the present species resembles a large Agaricus bitorquis, but on clo~er 
tXJmJOat ion the differences arc obvious and manifold. There is however no doubt about 
1M fact that it belongs to the Agaricaceae. It combines microscopical characters of the 
(sub) trop1cal genus Micropsalliora with a type of basidiocarp like that of the heaviest 
sptcics of Agaricus. We think, however, tltat it should not be classified in Micropsalliota 
but in Agaricus. where because of its aberrant characters a new section has to be created 
for it. 

Agaricus section Magici Bas & t"leinem., sect. nov. 

B:»id1ocarpu~ jno~us. firmus. ponderosus. Pileus valde carnosus. margine cra~so. involuto prncdi· 
tiiS. umellac hhcrac. confcrtac. sordidc crcmcae vel purpureo·b3di3e. in cxsice<~tis nigrcsccntcs. 
S~ crJ~su' sohdus. e>.Jnnulatus. c1ngulis vel squ:llTliS vo lvae d eorsum o rnatus. Caro albida. primo 
a:r.ftsllm llav.:;ccn~. dem lente vincsccns. Sporae glabrae. crassitunic:~tae. aporae. e ndo po rio ap1ce 
Jmofunnc mua>sato. Cheilocysudia filiformia. frequenter (sub)c:~pitata. Reactto Sc haeffe n purpurco~. 
Typu1: Agaricus geesttrani Bas & Heincm .• spec. nov. 

H)•molo~): Prom maf(icus = magic, bccau~ of tl11: remarkable colour changes of the context. 

BasidiOCarps large, nrm, and heavy . Pileus very Ocshy with margin at rust involute 
l.'ld e\ceedmg lamellae with thick sterile rim. Lamellae free , crowded , from sordid cream 

' Addrcw I acultc de\ Sc1enccs A~ronomiques de l'l~t3l, Biolog~e vcgctalc. B-5800 Cembloux. 
lk!rlum. 
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Fig. I . Agaricus gccstcroni ( type). Basidjocarps (X 0.5). 

to purplish red-brown , blackening on drying, with pallid edge. Stipe thick. solid, without 
annulus but with felted-fibrillose volval girdles or scales on lower part. Context "hiush 
but immediately turning bright yeUow on cutting, then slowly turning vinaccous pw 

Spores smooth, thick-walled, often with internal lens-ukc thickening at apex. with· 
out pore. Cheilocystidia abundant , long and slender, often (sub)capitate. 

Macrochemical colour reactions: N11 4 0 t1 25% immediately bright blue-green togre~­
ish blue-green ; aniline rather rapidly dark grey; aniline x HN03 {Schaeffer reaction) 
deep purple. 

l'ype species: Agaricus geesterani Bas & tleinem. 

Agaricu geesterani Bas & Heinem., spec. nov. - Pl. I , Figs. I 3 

Pileus 90 ! 50( 200) mm latus. valdc carnosus. primo hcmisphcricus. postea convcxu ~. crnuo 
3Jlplanatus vel lcvitcr dcprcssus, margine sterlli 3- 5 mm crasso diu involu to, initio volva co2ct~ 
mcmbranacea. albida vel roseo-brunnca tcctus. sed poste rior fragmcntts volvac squamtformtbJ1 
rosco·brunncus vel vinacco·brunncus fcre orn:uus, siccus. LameUae libcrac:. confcrtissimac •cl cortfe:. 
tac. angustac vel modtc:c l:uae (3 - 1 0 mm), Ionge sordidc cremeae vel tsabcLUnac. dcmquc ~otcbdt 
rubro·brunneae vel purpureo-badue. Stipes 55- 180( 250) x 22- 40( 60) mm. (sub)cyillld!2<M 
solidus, sacpe ad bascm connatus. exannulatus. albidus vel sordide vinaceous. deorsum •ohJ c~· 
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r,. 2- 3. A /(Of/CIIS geesttroni (type). - 2. ChcUocystidin (X 550). - 3. Spores (X 12SO and X 
3000). 

uto-mcmbranacc3. sord1de rosco·bubalina vel brunnco-vinacca scu brunnco-latcritia , Initio appressa 
tt ~Jta. dem cmgulis vel squamis diffractn pracditus. Ca.ro pcrfirma, albiCl:l , pnmo confcst im 
Ci~"tS~tns. dem lcntc vincsccns. Odor lcvitcr gra tus tum subfctidus. atque llntca rccen te lavata 
ab ptr•ISionc Sarlor indistinc tus vel lcvitcr ac•dulo-nucto1dcs tum dulcidulus. Sporac in c umulo sor· 
~t licJcmo-brunneac. Reactiones chcmici caro nis: Amlinum - cine.reae; 114 0 11 luulini-viridnc; 
lCICtio S.:hJeffcu purpurca. 

Spom 7 I 8.3 x 4.8- 5.6 IJITI, Q = 1.35- 1.6. Q = 1.4 1.55, p:illidc brunncac vel brunncac, 
&peru. glal>rac. cra~'nunicatae. endosporio apicalc plus minusvc lcntiformc incrassa to. Chctlocys­
bl!a 50- 85 >' 3 I 0 Jllll, filiformia vel a ngustc lagcnifo rmia, (sub)capita ta, capiwbs 2- 4 ( - 6) J11!1 

llns. PleuroC)'SIIdla nulla . Pilcipcllis cutiformis, hyphi~ 4-20 Jlllllatis composi ta . 
Typus: ·c Bas (62 10) & H. J. von der Laon, I I Oc t. 1973, Nct11crlands, prov. Noord· Hollnnd , 

Alnsttlvcen, Alll )tcrdamsc bos' (holo typus, L ; isotypu ~. 13R). 
Et)'muiO~t> . Named m honour of Dr. R. A. Mnas Gecstcranus. dedica ted taxonomist. first of 

idltn),l~ tcr of mucrofungi. inspiring teacher and colleague. 

Bl<ldJo.:;~rps large, linn. very heavy (largest specimen found by J . ReiJnders: pileus 
!00 mm. Stipe :!50 x 60 mm, weight c. I kg). long-persisting, growing in clusters arranged 
11 fair> ring , developing rather deep in and bursting out of heavy soil, often lifting large 
cblsof soil on pileus. 

Pileus 90 150( 200) mm in diam., thick-fleshed (up to 30 mm thick above proximal 
ends of lamellae), hemispherical to convex soon becoming (sub) truncate because of early 
llmened or slightly depressed centre, at first with involute, then innexed , fi nally straight 
mtg1n wi th conspicuous, 3- 5 mm thick, whit ish to pale marginal rim, in young stages 
rovered with whitish to very pale or pale brownish-pinkish, but soon darker pinkish 
w wn to sordid vinaceous red-brown (Munsell 5 YR 6/4, 5/6, 2.5 YR 5/4, 4/4) or at 
ctntre even dark purple-brown (2.5 YR 3/2,3/4, 2.5/4) felted layer in some pilei remaining 
mtire and then mature pileus unevenly pale to dark sordid vinaceous red (10 R 5/6, 
4 6. 414). hut mostly with felted layer breaking up into often rather vague± multangular, 
JP!!rtsscd patches at centre and more pronounced , appressed. usually pointed, subim-
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bricate , fib rillose scales tow<~rds margin on whitish to pinkish, pinkish-brownish or sor· 
did vinaceous b;~ckground, dry even after rains. without traces of partial veil except per· 
haps in very young stages with some inconspicuous. Ouffy, white tissue between ur 
volute part of margin and stipe. 

Lamellae free , very crowded to crowded ( 14- 18 . ... 22 per I 0 mm half-way radius or 
pileus; I = 0- 3). long remaining very narrow to narrow (3- 6 mm), but finall)• moder· 
a tely broad (up to 10 mm), rounded near stipe, free to just touching bu t not connecttd 
with apex of stipe. acu tc ncar margin of pileus. sordid cream when very young. slow!! 
becoming pale isabeiJa {10 YR 7/4, 2.5 Y 7/4 or slightly browner) and long remaming 
so, then pinkish clay brown (7.5 YR be tween 5/4 and 5/6), fina lly dark reddish cia) 
brown (7.5 YR 4/4) to rather dark purplish red-brown (5 YR 4/4 to 4/6). with thin. 
white to pallid, sometimes somewhat uneven edge. in some freshly picked basidiocarps 
with watery yellowish-brownish drople ts and probably therefore later on with scattcrtd 
minute red-brown spots along edge. with old bruises becoming very dark dull rcdd i~h to 
purplish brown, after drying completely conspicuously blackish purple-brown (5 YR 
2.5/2) sometimes with blue-grey reOexion. 

Stipe 55 180( 250) x 22 40( 60) mm, at first somewhat broadening do,,nwards 
but later (sub )cylindrical with not or hardly enlarged base, rarely tapering downwards, 
solid , firm, often connate at very base and then basal part slightly bent, from whitish to 
pinkish cream, later with very pale to rather strong pinkish-brownish to sordid vinJ­
ceous pink ti11ges, minutely concolorously nocculose at upper half or third. cxannulatt 
(partial veil absent or rudimentary also in very young stages), but lower part covered 
with felted-fibrillose , thick volval layer usually breaking up into one. two or thret 
incomplete to complete girdles often with one or two projecting edges, sometimes with 
rings of Oat volval patches. and these volval remnants colouring from sordid pinkish buff 
(75 YR 7/4) to sordid brownish vinaccous pink (5 YR 5/4) to brownish-vinaccousbmk 
red (2.5 YR 5/6); mycelial Ouff at ex treme base first yeiJowish then pale pink . 

Context very finn and heavy, whitish but when cut or scratched almost immcdJattly 
turning deep yellow {chrome-yellow, K. & W. 2A6 to almost 2A 7) in centre and outtr 
margin of pileus and in base of stipe, paler in other areas (2A4 - AS), after about I min. 
already pal.ing, after about 2 min. merely pale sordid yellowish, then slowly turnin! 
vinaccous pink (sometimes as bright as Munsell! 0 YR 5/6). Smell spontaneously \\Cak but 
pleasant . nu tty or even somewhat like anise, in old specimens more unpleasant to somt­
times fi shy, after cutting immediately strong like freshly washed linen, washing powdtr. 
or sligh tly scen ted soap, but in older specimens somewhat earth-like with unpleasant 
component. Taste indistinct to weakly sourish nutty when young but later sligh tly 
sweetish. Spore print moderately dark lilacinous grey-brown (5 YR between 4/2 and 
4/3), later more greyish lilacinous brown (5 YR 4/3- 4/4 to 7.5 YR 4/4). 

Macrochemical tests on context: 1\ nilinc: rather rapidly dark grey, sometirnl!s with 
slight bluish or greenish tinge. - Formaline 35%: slowly restoring bright ycllo" ~:olout 
after changi.ng of contex t to pink . Gaiac: no reaction (solu tion perhaps too old). 
blue-green according to Dr G./\. de Vries. - Concentrated HCI. HN03 and H1 S04 no 
or very weak reaction. - KOII 5%: slowly dark greyish olive; 30%: brown wuh blue­
green outer circle. - aOH 30%: brown with greyish green outer circle. r\11 4 0H 
25%: on yellow contex t immediately bright blue-green: on pink context immcdJa tcly 
greyish blue-green: on pilcipellis blackish olive . Phenol and phenol-aniline. no reaction 
- Schacffcr-rcaction deep purple (K. & W. 120 7- 11 E7). but on yellow context somt· 
times weak (when narrow streaks of aniline and II 10 3 arc crossed this rcmarkabk 
colour-<:hange may escape attention because of grey discoloration caused by aniline). 

Spores [45/5/3](6.7- )7.1 - 8.3(- 8.9) X 4.8- 5.6 ;.un. Q = us - 1.6( 1.7). Q = 
1.4- 1.5s. in profile subellipsoid-subovoid to ovoid , in face view ovoid. without germ 
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pore, with rather small. abrupt apiculus. pale to moderately dark brown in water and 
NH40H. pale sordid greenish-yellowish iJl KOH, thick-walled (c. 0.4 0.6 SJ!ll, at least 
2-layercd) with slight, somewhat lens-like thickening in wall at apex, smooth, in dried 
mate rial a few spores weakly dextrinoid but stronger so in fresh material. congophilous 
and cyanophilous when young. only a few relatively young ones somewhat metachro­
matic m cresyl blue but these wath distinctly metachromatic inner waH layer when 
crushed: in mounts young spores often in tetrads. 

Basidia (25 - )32 40( 48) x 8.5 I I SJ!ll, 4-spored, clampless, narrowly clavate. in 
dried material resoaked in NH4 Oil with scattered, small. dark brown, short rod-like, 
intracellular part icles (necropigment}, not siderophilous. 

Chealocystid1a very abundant. in tufts. rendering lamella edge sterile, (42- )50-85 
( 95) x 3- 10(- 11.5) SJ!ll , with 3 7( 9.5) SJill wide capitula and 2 4( 6) SJill wide 
necks, fMom1 to very slenderly lagenifom1. more rarely lagcniform or clavate, frequently 
somewhat irregularly shaped , often subcapitate to capitate, thin-walled but waU of capi· 
tulum very slightly thickened, metachromatic in cresyl blue. Plcurocystidia absent. 

Hymenophoral trama regular, made up of densely packed 4 - 10 SJ11l wide, thin-walled 
hyphae often slightly inOated ncar septa. colourless in water. in resoakcd dried material 
palt brown in NH4 OH, slightly dextrinoid after a few hours in NH 4 OH I 0%: subhy­
menium rather narrow, up to 20 SJ!ll wide. ramose-subcellular. 

Pilcipellis consisting of interwoven (particularly ncar surface) to subradiaJ, 4-20 SJill 
wide. frequently septate. repent hyphae with slightly t11 ickencd wall, in outer layer 
(probably = universal veil) with heavily incrusting pigment (fresh: orange-brown in 
W3 ttr. dry: sordid yellow-brown to brown in NH4 0 H, olive brown in KOII), in inner 
layer wnh small incrusting granules and additional intracellular pigment brownish in 
~11 4 0H . 

Trama of ~tiJ>e regular. made up or up to 20 SJill wide. thin- to slightly thick-walled , 
colourless to (in Nll4 OH) pinkish-brownish hyphae. Apical part of stipe with caulocys­
tadia similar to cheilocystidia but somewhat more variable and tending to elongate. 
Mycelial lluff at hase of stipe (among soil particles) pale pink , dimitic, consisting of up 
to 1 pm wide. thin-walled hyphae and 2 3 SJ!ll wide, thick-walled (almost up to I SJ!ll), 
non-sept:sto.:. congophilous and strongly cyanophilous skeletals, with abundant. pale 
brov.n, short rod-like, extracellular pigment bodies: skeletals in some samples scarce, in 
others abundant. 

Tissue cultures on malt agar growing very slowly (c. 1-2 mm per week at c. 20° C), 
plle grey1sh with pale brown centre, sometimes with pinkish tinge , consisting of septate, 
cbmpless. thin- to slightly thick-waiJed, cylindrical or towards septa slightly swollen 
hn,h3e sometimes with contents strongly colouring in cotton blue. 

llab1tat & distribution. - In rather young, planted deciduous woods and lanes 
on rich, heav>•, clayey soil and rather loose, very humus-rich sandy soil. At type locali ty 
under Fraxinus. Quercus. Ootaegus, Sambucus , etc.; later fou nd under Populus (r levo­
land) and under Froxinus. Quercus, Ulmus. Acar. Crataegus. etc. (Maarsscvccn) . Aug.­
Oct., ~ut basidiocarps in mild winters persisting till late winter; seems to fruit best after 
v.'2.rm summers. Known now from 3 localities in the Netherlands: at Amstelveen observed 
01tr a period of more than I 0 years and in 1983 on two spots. 

Colle ct ton' c'<am inc d. - NETII J::Rl.ANOS: prov. oord-li olland, Amstclveen. 
AnUitrdam)e b<h. II Oct. 1973, C Bas (6210) & II. J. von der Loon (holotypc, L: isotypc, BR) and 
19 Sept 1914. II J l'on tier l.aon (L); prov. U uech t. M~:usscvecn. 23 Aug. 1983, P. J. Keizer (L). 
piC\ IJ H~Imccrpolden. lutdehJk Hcvoland. Spickweg. 23 Aug. & Sept 1983. H. J. Wiclter:r (L). 

Agariws geesteroni is h1ghly characterized by. (i) its ' 'cry heavy, long-persisting basi­
diocarps. (ii) the absence of a part aal veil, (iii) the discolorations of its context as well as 
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its colour reactions to several chemicals, (iv) its long and slender (sub)capitatc chciloq•;. 
tidia, (v) the apical lcns·likc thickening in the wall of its spores. and (vi) its weal.. spo:· 
ulation. 

Depending on which of these characters one wishes to emphasize one is led 1 
tu Ag~· 

ricus sect . Agaricus subsection l!itorques or to Micropsalliota . 
As for Micropsalliora of which the members have basidiocarps that arc typically 

mycenoid or collybioid and short·livcd. we believe the resemblances between A. geestir· 
ani and that genus are a matter of convergency. It should be mentioned that an apa~l 

thickening in the wall of the spores occasionally occur also elsewhere in Agaricus (e.g. 
A. campestroides, A. bingensis, A. trisu/plwratus) and that ra ther long, sinuous. even 
subcapitatc cheilocystidia arc also to be found in some species of that genus. parue. 
ularly in several species of subsection Bitorques (A. bemardii, A. maleolens). 

If we neglect the immedia te, brightly yellow discoloration of the context and tht 
apical thickening in the spore wall , A. geesrerani fit s subsection Bitorques very well on 
account of the universa l veil forming volva.Jike remnants on the lower part of the stipe 
(Fig. I), the reduced or (nearly) absent partial veil. the thick marginal rim of the paleus 
and the heavy basidiocarps. In view of the fact that the infrageneric classification of 
Agaricus is mainly based on the discoloration of the context, we feel howe\'cr that in 
this respect A. geesterani differs so strongly that classification in a new section of Aga· 
ricus is required. 

The fe lted volval layer that in A. gecsterani at first covers the pileus (and the b353l 
part of the Stipe) recalls subgenus IAnagaricus in which some species moreover sho~ a 
bright yellow discoloration of the context. But til l now in that subgenus no speciesart 
known with volval girdles at the base of the stipe. Nevertheless subordination of sect. 
Magici to subgenus !Anagoricus may be considered. 

Ia the basidiocarps studied in fresh condition sporulation started late and was rathfr 
weak, causing the lamellae to remain pale for a very long time and making it difficult to 
obtain a good spore print. We never before encountered in Agaricus such a scarcuy of 
spores on mature basidiocarps. It is remarkable that this phenomenon seems to go hand 
in hand with an aberrant morphology of the subhyrnenium. 

In Agaricaceae, pan icularly in Agaricus the mature subhymenium is typically round· 
celled, each terminal cell bearing several basidia. Ontogenetically, however, the very )Oung 
subhymenium is ramose and becomes gradually round-celled when the basidia are 
maturing (Rarnmeloo, 1985). This process is also noticeable at the edge of the lamellae 
of mature basidiocarps where the subhymenium may still be subramose, whereas it is 
always round-<:elled at some distance away from the edge. 

It seems that in A. geesreroni the (sub)ramose state of the subhymenium ts pcrma. 
nent all through the Life of the basidiocarps. This may be a characteristic of the species 
but may also be due to the species being introduced in the Netherlands and not finding 
here the optimal conditions for sporulating. 

1 For a ke)• to MicropSQ/fiota nnd AgoriClJS and its infragcncric 13X3, see Heinemann ( 1979) 
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h i.s amat.rng that such a large and conspicuous unknown agaric could be discovered 
an the 'Amsterdamse Bos', a park ncar Amsterdam , only a few decades old and freq uently 
'isited by mycologists. The large fa iry ring of basidiocarps in 1973 suggested that at that 
time the species had been growing there already several years. Even more surprising was 
the discovery of the same species in 1983 at two localities at a distance of about 25 and 
45 km from the first and about 35 km apart. II ere again this remarkable fungus was 
found in relati,·ely young forest plantations on rather rich soil. 

We must assume that A. geesterani has recently been introduced in the Netherlands. 
The fact that the international airport of Amsterdam is only a few kilometers away 
from the first discovered locality may h:rvc something to do with that. More than I 0 
years already it is able to survive the climatical conditions of the Netherlands and it 
Sttms t\·en to be spreading. Besides at the two new locatities mentioned, A. geesterani 
"IS an 1983 still growing at the first locatity and also at another spot at about 200 m 
distance away from it. 

At the ong~nal locality A. geesterani fruit s particularly rich ncar the base of a srnaU 
building containing transformers: probably the soil is there slightly warmer and drier. 
The basidiocarps usually grow in clusters rather deep in the soil and start expanding 
their pilei already before emcrgjng (in which they do not always succeed). Cracks in the 
50tl andicate places where clusters of basidiocarps have started to expand . In relatively 
dry ptnods the basidiocarps persist for a long time and are sometimes still visible, and 
btc:aust of si7.t and reddish colours still recogni.table, at the end of the winter. 

In hteraturc the only iUust ration we found somewhat resembling A. geesterani is that 
published under the name A. pequinii in the Bollettino del Gruppo Micologico <(G. 
Btesadola> 26: 192 (1983) and again in L:lzzari, Atlanta lconografico 1981 1983: 240 
(19 5). Sale and colour of the basidiocarp there depicted resemble that of an overmature 
buidiocarps of A. geesterani but the volval remnants at the base of the stipe are hardly 
'lsible and the characteristic, rapid, bright yellow discoloration of the context preceding 
the slow discoloration to pink is not mentioned (collection : Oct . 1982, Bcllinzago. 
Novara. ltaly). 

The original 01itonia pequlnii Boud. certainly is different from the present species 
and is generally accepted as a member of Agaricus, viz. as an independent species (e .g. 
Singer. 1975 . 462: M~ller , 1950: 16) or as identical with A. bitorquis (Pilat , 195 1: 
27). 

An cxtensave search in literature did not reveal an earlier descript ion of the present 
SptCICS Sanger ( 1975: 460) mentioned Plio/iota fulvosquamulosa Peck and Stropharia 
klr.J{fmaJIII A. H. Smith as a group of fungi suggested by Smith & I tesler (1968: 185) to 
reprtsent .tn undescribed genus close to Agaricus. But according to Redhead ( 1984 : 
250) the first is a true Agaricus identical with A. subnt[escens Peck ancl the second :'I 

good specrcs of Stropharia . 
Another voh11te species of Agaricus is A. I'Oirallts (A. Pears.) llcrncm. described by 

Pearwn (1950) from South Afrrca. but that has the context immediately turning blood 
rtd and shorter more clavate cheilocystidia. 
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PlJt\' I 1h:oricus geesterom (type). - BasidiOc;!rps (X 2/3). Oi'!Coloration of contex t 1n right half 
oflo\\~r bJ<Id•o•arp irnmcd•atcly after 5\:c tioning, in left half about S minutes later. 
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NOTES AND BRIEF ARTICLES 

ENTOLOMA JUNIPERINUM: A NEW SPECIES FROM JUNIPERUS HEATHS IN 
NORTH-WESTERN EUROPE 

J. J. BARKMAN 

Bioloxisch Station, IVijster {Drmtlu~). Netherlands• 

~i . E. NOORDELOOS 

Rijkslrerbarium, Lciden 

During a long-term mycological investigation of Junipems communities in nort h-western 
Europe by rhc rtrst author, a small Entoloma species was fou nd, which did not seem to 
lir wirh ont' of the known species of Emoloma with a brownjsh pileus and bluish stipe, 
because of the smaU. almost isodiametrical spores and clamped basidia. The only species 
which seemed to be related was Emoloma lompropus in the sense of Kuhner & Ro­
magnesi (1953). That species however, turned out to be clearly different in a number of 
characters such as size and shape of spores and structure and pigmentation of the pilei­
pellis (see oordeloos, J 982). Therefore the collections of this apparently new species 
were examined by rhe second author in the course of a critical revision of Enroloma 
subgen . Leptonio in Europe. He also came to the conclusion that this nice small Ento· 
loma from Junipents heaths had not been described before, and therefore it is described 
here as new. 

Entoloma junjperinum Barkman & Noordel., spec. nov. 

Pileus 5 20 mm latus. convcxus vel planus. lcvi ter umbilicatus vel papillatus. hygtophanus, in 
udo tunslucido suiatus, obscure gtisco-brunncus vel cocruleo tinctus, in sicco pallcsccns, radiali· 
ttr fibrillosus vel 'illosus vel subtilitcr squamutosus; lameU:~e adnntae vel subdccuncntcs vet cmarg.i· 
nata~. (Smco)ro;cac: stipes 20- 45 x 1- 2 mm. obscure griseo-cocrulcus, dcmum cocruteo-brunncus. 
ghlx'r. innato-librillosus; odor nulla; sapor farin:~cea . 

Sporac 8- 10 x 6- 8 IJ!ll , subi;odi:tmeuicae: basidfu tetrnsporigcra, fibulata; acic lamella rum fc r­
tilis; C)'Stidia nulla ; pilei pelt is cutis hyphis septa tis . cyllndrnccis vel Jcvitcr innatis, 4 - 15( - 20) #ffi 

bw pigrncnto mtracclluloso: fibulae abundanti:~. 
Habiut inter muscos in societat is Juniperi communis. - Holotypus: '8. de Vries 1342, 20·LX· 

1912. Wtwwtl<bcrg. Rhcmland-Pfaltz, W. Germany' (WBS. isotypus in L). 

Chuac t crist ics . - Basidiocarps small. more or less omphalioid with dark 
yt~·bro,,n pileus. blue-grey Stipe, rather small. subisod iametrical spores. and clamped 
basidia. 

• Communication 'o. 302 of the Biological Station Dr. W. Bcycrinck. Wijstcr. Communication 
:\o. 94 ol th~ Department of Plant Ecology of the Agricultural University. Wageningcn, Ncthcrlunds. 

123 
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fig. I. Enroloma juniperinum. - Habit {X I), spores (x 2000). basidia (X I 000). and plkt 
peUis (x 500). (All Fig.s rrom holotype). 

Pileus 5- 20 mm broad , convex or flattened with weak central depression or dis­
tinctly papillate, with almost straight margin, weakly hygrophanous. when moist trans­
lucently striate at margin up to 3/4 of radius, dark grey-brown especially at centre and 
when young, paler towards margin, sometimes, especially when young and fresh. with 
blue tinge, paJlescent on drying. almost smooth, radially fibrillose. subtomcntose or 
subsquamulosc especially at centre. Lamellae, L = I 0 25. I = 1- 5( 7), (model':ltely) 
distant , adnatc. sometimes slightly emarginate or with decurrent tooth , segmentiform 
rarely ventricose, up to 3 mrn broad. sometimes dist inctly transvenose. greyish thtn 
grcy-pi11k with entire. concolorous edge . Stipe 20- 45 x I 2 mm, cylindrical, snmctimes 
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~isfllly to distinctly swollen at base, often nexuose. blue-grey fad ing with age to brownish 
blut or violaceous brown, smooth, glabrous or with inn:lle fibrillose covering, white 
tomentose at base. solid or fistulose. Con text thin, with same colour as surface or 
51igJltl~ paler. especially in stipe. Smell not distinctive. Taste often distinctly farinaceous. 

Spores 8.Q. I 0.0( 11.0) x 6.0- 8.0 Jllll , averages 8.5 9 .S x 7 .S- 8 p.m, Q = 1.05-
US(- 1.3). Q = 1.1 1.2, subisod iametrical, 5 7 angled in side-view. Basidia ( 18 )22 
35 x 7.5 II J..l.lll, 4-spored, clamped . Lamella edge fertile. Cystidia absent. llymeno· 
phoral tram a regular. made up of cylindrical clements. 75 - 200 x 4 20 J..l.lll . Pileipellis 
a cutis with transitions to a trichodenn, made up of radially arranged, septate, 4- 15 (-
20) pm wide cylindrical or slightly inflated hyphae with cylindrical terminal elements 
30-70 x S 2:! J..l.lll : subpcllis often distinct. made up of strongly inflated elements, 20-
.JS x 15 35( 45) J..l.lll . Pigment brown. intracellular. especially in subpellis. Brilliant 
gtanulcs abundant to sparse or Jacking in pileitrama. Vascular hyphae present or absent. 
Oamp·connections present. 

Hab it a t & d is t ri b u t i on. - Among mosses, needles and grasses. preferably 
close to Junipems in Jrmipems-heaths on (calcareous) loam. Known to occur in Den­
mark CJ> lland). German Federal Republic (Eifel and Kaiscrstu hl). and the Netherlands 
(limburg). Sept. Nov. 

Collcctr\ln) e >.amincd.-DENMARK. J ylland : Frcdcrik~havn, station 17a, 14 Oct. 1966. 
1.1 Barkman8454 . idem, llcstvang, 9 Oct. 1969, 1. 1. Barkman9896: idem. ~tat. 20a. 10 Oct. 
1972. 1. 1. Barkman 9816 : idem. stat. 16, IS Oct. 1980, 1. 1. Barkman 10391 : Fjcrrit lev Svenstrup 
Ltrup. 9 Ocl. 1972, 1. 1. Barkman 9619: Silkcborg, Vissingkloster. 25 Oct. 1980, R. de Vriet 4352: 
lljomn~. II)Jcr~b)•, 14 Oct. 1966. J.1. Darkman849J : Hobro. Branulcv Bakker, 17 Oct. 1969. 
1.1 Jkrkmon 9097 and I Oct. 1966. J. J. Barkman 8422: Egtvcd. Spjarupgaard, 5 Oct. 1972. A. K. 
Jfmtlin4 GERMAN FEDERAL REPUIILIC: Rheinland -Pfalz, Wiwwel berg, 20 Sept. 
1972, B. de Vries 1342 (holotype) Baden -\Vii rt tcm berg, Kaiserstuhl. Oadberg. 31 Aug. 1982. 
W. Winttrlroff ( I ) - NETHERLANDS, prov. Limburg. 13cmclcn, Bemcler berg, 3 Nov. 1984, 
J. x/rr(urt 892 ( I ) ( nlc~' otherwise stated all collections a rc dcpo~itcd in WBS). 

f:moloma jrmiperinum belongs to sect . l.eptoma on account of the clamped basidia 
and type of pilcipeiJis with septate, more or less cyljndrical hyphae. However, it takes 
a rather isolated position there because of the small, isodiametrical spores and farina­
ceous taste . E. splendidissimum differs among other things in having a dist inctly blue 
piltus. and more elongate spores. The spores of E. lampropus are much smaller, and fur­
thtrmorc that species has a totaiJy different habit and type of pigmentation. For details 
the reader IS referred to Noordeloos ( 1982, 1986). 
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ON VONARXIA , KAZULIA AND OTHER FUNG I WITH STAU ROCONIDIA 

H. A. VAN DER AA & J . A. VON ARX 

Ce~trroolbureau voor Schimmelcutrures. Boom • 

Four monotypic genera have been described for Deuteromycetes with superficial , 
crustose or pulvinate, setose conidiomata and hyaline, septate stauroconidia consisting 
of a main axis and 2- 3 apical branches. The types of fLJmagopsis Spegazzini ( 191 0), 
Vonnrxia Hatista & Bezerra (1960) and Kazu/ia Nag Raj ( 1977) arc specimens collected 
in Soulh America. AU develop superficially on living or decaying leaves. Phalangispora 

cOIIStricta awawi & Webster {I 982) has been described from a pure culture isolated 
from conidia collected at Malaya. 

Fumagopsis trigliplrioides Speg. has been redescribed by Van der Aa & Van Oorschot 
(1985) from the type specimen collected in 1909 in Argentina on leaves of Lucuma 

neriifolia. It forms a pigmented, sctosc, superficial mycelium with pustulate or crustose 
conidiomata covered with dark. thick, apparently aseptate setae. The conidia develop 
singly on ampulliform or irregular conidiogenous cells with a distinct collar or beak. The 
conidia arc composed of an ascpta te or !-septate main axis and 2- 3 apical branches, 
which are constricted at the septa . The base of the conidia is slightly truncate. 

Van der A a & Van Oorschot ( 1985) compared F. trigliphio ides with Kazulia vagans 
(Speg.) Nag Raj and Phalangispora consrri cta Nawawi & Webster, but not with Vonarxia 

anacardii Batista & Bezerra, which was collected on leaves of Anacardium occidentale in 
Brazil. All these species form superficial, sporodochium· or synncma-Likc conidiornata 
with a stnglc or a small number of septate setae. The superficial mycelium is pale and 
not setose. The conidiogenous cells are elongate, cylindrical or slightly clavate. arranged 
in fascicles and form at their apex a whorl of conidia by simultaneous or sympodial bud­
dtng. The conidia arc rather similar to those of F. trigliphioides having a usually !-sep­
tate main axis and 1 3 apical branches which are partly constricted at the septa. 

TI1e description of Vonarxia anacardii given by Batista & al. {1960) is rather inade­
quate. Tiley interpreted tlle main axis of the conidia to represent the upper part of 
branched conidiophores and considered the conidia to be fil iform or whip-like with 
some tran)vcrsc septa . The type specimen was studied by the second author of the 
present paper. when he stayed at the Mycological Institute of the University of Recife in 
1960. The material was rather poor, only a few conidiomata could be found, but the 
a·lallablc slides proved to be useful. The conidiogenous cells were fou nd to be arranged 
i.1 superficial f:lscicles and the conidia are formed in small , apical clusters. Their main 
axis Ita a si7c of 8-14 x 1.8-3 pm and the apical branches are I 2- 35 pm long and 
•om posed of 7 14 pm long and 1.5-2 pro broad cells. 

• .\ddr~~' 1'. 0. Box 273, 3740 AG Baarn. Netherlands. 
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A good description and adequate figures of a similar fungus were published b} l\a£ 
Raj (1977), based on the type specimen of Yf>Silonia vagans Speg., collected in Bra11l on 
leaves of Spiraea cantonensis. The fungus was classified in the new genus Kazulia and 
was considered to be the anamorph of a Chaetothyriaceae (Zukalia spec.). Kazulta has 
to be synonymized with Vonarxia . The fo llowing nomenclature change is proposed: 

Vonarxia vagans (Speg.) Van der Aa. comb. nov. 

Ypsilonia vagans Spes. in Rev. Mus. L3 Plata. sec t. Bot. 15: 35. 1908 (ba)ionym) 
vagans (Speg.) N3g R3j in Can. J . Bot. 55 : 162 1 1977. 

Ka:uli4 

Vonarxia anocardii is closely related to V. ~·agans . which can b~ distinguished only by 
the usually !-septate segments of the apical branches of the conidia: these arc predom­
inantly aseptate in the fonne r species. 

Qadosporothyrium Katumoto (1984) and Zelopelta Sutton & Gaur (1984) have 
conidiomata without setae . The conidiogenous cells and the conidia arc reminiscent to 
those of Fumagopsis trigliphioides . The type specimens of both genera have been 
collected in Nepal: C nepalense Katumoto on living leaves of My rsine semiurrata. 
Z. thrinacospora Sutton & Gaur on dead leaves of Hedera nepalensis. These two species 
are congeneric. 

Pllaltmgispora consrricta was described by Nawawi & Webster ( 1982) from a culture. 
Nothing is known about its way of growing on the natural substrate. In culture it forms 
synnematous or sporodochial conidiomata with septate setae. The conidiogenous cells 
and conidia are simiJar to those of V. anacardii and V. ragans, but larger. espcctall) 
broader. The branching of the conidia is also more irregular. 
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PSATHYRELLA SUBUM BRINA A NEW SPECIES OF PSATHYRELLA 
SECTION HYDROPHILAE FROM SWEDEN 

E. KITS VAN WAV ER EN" & L. ORSTADIUS• • 

On 22 October 1983 one of us ( L. 0 .) found at Kjugekull in the parish of Kiaby. some 
15 km from Kristianstad (Sweden), three carpophores (young and mature stages) of 
a characteristic species of Psatlzy rella , which, because of its overall brown colours and 
sm31l spores (6.5 7 x 4.5 5 J..Ull) belongs to section Jlydroplzilae (Kits van Waveren, 
19 5: 17~). As we were unable to find a description of this taxon in the literature it was 
decided to describe it as a new species. 

Psathyrella subumbrina Kits van Wav. & Orstadius, spec. nov. - Figs. 1 5 

Pilcu' 9- 13 111111 la tus. primo semiglob:uus vel parabolicus. ma turi tatc conico-parbolicus vel 
,·onico,onvcxu~. striatus, obscure badius margine navo·brunneus, colore rosco destitutus, hygro· 
phanus. m ~•ceo pallide brunneo-navus. Velum crassum, albidum. c fibril is adprcssis, in margine 
ptlet appcndiculatum . in stipilc. apicc exccpto, noccosum. Lamellae 2 mm latae, confcuae, late 
adnatac. fcrru!!tncae. acie a lbae. Stipes 15 - 30 x 2- 3 mm, cradicatus. basi bulbosus. apice lacvis, 
haud mtatul. ctnnamomcus ct pruinosu~. infra apil:cm mcllcus e t dense noccose>-fibrillosus, cavus. 
C:uo ptlct I mm c rassa , concolor. 

Sporac 6.5 7 x 4.5 5 IJJTI, late c lhpsoidcae. haud phascolifo rmcs. ochraceae. poro germina­
livo dc;titutac. B:lsidia 17.5 - 30 X 7.5 - 10 IJJTI , cl:~vata. Pleurocystidia 35- 50(- 60) X (9- )10-
15 !Qil, numero~. fusiformia. nonnula submucronatn. muco destituris. Chci locystidia plcurocys· 
udiotdCl simili~. (25 ) 32.5 - 45 x 9 - 15 IJJTI. abundant ia: cheilocystidia sphcropcdunculata e t 
davata, 12 5- 20 x 7.5-12.5 Jtm , spaisa. PileipeUis c cellulis (sub)globosis vel ellipsoideis formata. 
Terre<trt< tntcr gramine~. muscos c t frulices Co/lunoe. - Typus: Sweden. Kristianstad. Kjugckull , 22 
October 1983. I. Orstodius (holotypus L .. iso typus herb. Orstadius 339 83). 

Cap 9 13 mm. at first semiglobose to paraboloid , at maturity conico-paraboloid to 
comco-convex, striate up to 1/3 from margin , at centre dark reddish brown (Mu . 2.5 YR 
3/4: to R 3/4). in a narrow zOne round centre paler (Mu. 2.5 YR 5/4), further down 
towards margin becoming yellowish brown (Mu. 7.5 YR 5/6, 6/6), in marginal area pale 
ycUowish brown (Mu. 10 YR 7/6), hygrophanous, drying out to pale brownjsh yellow 
(Mu. 7.5 YR 7/6, 8/6), rugulosc, micaceous, without pink. Veil whitish, strongly devel· 
oped. forming on cap adpresscd bundles or patches of fibrils up to 1/2- 2/3 from mar­
gin. in~reasing in number towards margin, in early stages formj ng at margin conspicuous 
c. I mm broad denticles, Oocci or appending rags, forming on stem a dense flocculose 
scaly l:t>•er. ~ t upper end without annular zone but rather sharply delimited from 
smooth upper about 1/4 part of stem, downwards running right to its base. Gills c. 2 
mm broad. crowded, ascending, rather broadly adnate, in early stages pale brown 
(Mu. 10 YR 8/4. 7/6) , at maturity reddish brown (Mu. 5 YR 5/3, 5/4), paler towards 

• RtJk,hl•rhartum. Lciden. Netherlands. 
" 0\hJl'''J!!t'n 6. 29 1 42 Kriqianstad. Sweden. 
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Frg.s. 1- 5. Psothyr~llo :rubumbrino. - I . Mature and young carpophore x 0.5. 
x 1212. - 3. B11sidill x 515. - 4 . Plcurocyslidla x 515. - 5. CheiJocyuidill x 515. 

fig. 6. Psothyrt llo rwrbrino. Spores X 1212. 

2 Spor(S 

margin , with white, minutely fimbriate edge. Stem 15- 30 x 2- 3 mm, straight, qhn· 
drical but base distinctly bulbous, not rooting, hollow, in non-striate smooth up~r 
(c. 1/4) pan yellowish brown (Mu. c. 10 YR 6/ 4), lower down under the flocculose \til 
pale brown (Mu . c. I 0 YR 7/ 3), extreme apex coarsely pruinosc. Flesh of cap 10 centre 
I mm thick, concolorous; smell indistinct. Trama of ·washed' gi ll distinctly coloured rn 
NH4 0H 10%, in basal half pinkish brown, in peripheral half paler (Mu. 10 YR (I~) 
Spore print not recorded . 

Spores 6.5 7 x 4.5- 5 JJ1Tl (mean values 6.7 x 4.5 ~rn : I collection). in face vie~ 
broadly ellipsoid, in pro file adaxially flattened, not phascolifo rm, in water ami \1114 011 
10% yellow with slight reddish hue (Mu. 7.5 YR 6/ 6), in KOII S% pale sordid olh·J~tous 
yellow (Mu . 2.5 Y 6/4), not opaque. with large central o ily drop, without germ pore. 
with distinct hi.lar appendix. Basidia 17.5-30 x 7.5 10 ~m. clavate, 4-spored Plcuro­
cystidia 35- 50( 60) x (9- )10- 15 J.Dll, numerous, fusoid, with short and broad ped­
icel , thin-walled, colourless, with often bent, submucronate and very tll in-walled :tpt\ 

Marginal cells: pleurocystidioid cheilocystidia (25 )32.5 4 5 x 9- 15 s.un. abundant. 
the majority densely packed , intem1ixed with a small number o f spheropedunculate or 
clavate cells, 12 .5- 20 x 7.5- 12.5 s.un ; :.II cells thin-walled and colourlc s. Hyrneno­
phoral trama in NH40 H I 0 % sub micr. strongly pigmented from membranal pi~ment 
with many yellow and often distinctly thickened hy pha! septa and numerous nunutt 
encrusta tions, particularly in basal half. Pileipellis a 3- 4 cells deep layer of globoo;e Jnd 
subglobosc, colourless cells, 15- 30 JJ1Tl in diam., and ellipsoid cells. I 5- 50 x 15 30 
JJITl . Veil consisting of chains of narrow to very broad, colourless, thin-\\alled cells. 
I 5- 50 x 8 35 JJITl, constricted at both ends. 

II ab ita t & dis 1 rib u t i on. - Terrestrial , soli tary in paswre-land among Cal· 
Irma vulgaris and moss. Known only from type locality. 

Co ll eclion examined.- Sweden, Ki:sby, KjugekuU. IS km from Kri\tian~tatl . 220..1..,. 
bcr 1983. L. Orstodius (holo type L: isotype herb. 6mad1us 339- 83). 

This species is very close to P. umbrino from which it d iffers by its habit . m thto:k 
and distinctly bulbous stem , its strongly developed and in early stages conspicuous!} 
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appendiculatc veil and its differently shaped spores. The latter difference hardly finds 
its expression in the figures for the spore sizes (6.5- 7 x 4.5- S pm, mean values 6.7 x 
4.5 pro for P. subumbrina against (6.5- )7- 8.0 x 4.5- 5 JJlll , mean values 6.9- 7.3 x 
4.6- 4.8 J.Dl1 for P. umbrina), but becomes quite clear at first sight of their pictures 
(Figs. 2, 6) 1 he spores of P. subumbrina, moreover, are provided with a rather striking 
central oil-drop. 

REPERENCE 

KITS VAN WAVJ:.RCN. E. ( 1985). The Dutch, French and British species of Psotlryrello. Persoonia 
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BOOKS RECEIVED BY THE RIJKSHERBARIUM LIBRARY 

J. Benhicr. Les Physo/acriaceae du globe. (Bibliolheca mycologica 98 , J . Cramer, Vad uz. 
1985.) Pp. 128, includ ing 26 pp. of line drawings. Price: OM 50.-. 

In this monograph the three genera, Physolacria. Hormitaria, and Pseudotyplrula, and 
the altogether 31 species of the mainly tropical to subtropical Physalacriaceae known in 
tht world arc described, illustrated, discussed, and keyed out. Three new species are 
mtroduced. This study is based on herbarium material which includes all available types. 

The classification adapted is that of Corner. No sides are taken in the controversy 
betwttn Corner who places the family in the Aphyllophorales and Singer who places it 
m his Agaricalcs. But the point is stressed that several species present marasmioid char­
acters. 

W.G. Bramley. A fungus flora of Yorkshire 1985. (The Mycological Section, Yorkshire 
Naturalists' Union, c.o. Dr. T. Preece , Agricultural Science Building, The University, 
l«ds LS2 9JT. England.) Pp. 289, I Pl., I Map. Price: C 10.-. 

The fungus nora of Yorkshire is perhaps better known than that of any similar sized 
arta mthe world. Recording goes back as far as 1788 when J . Bolton's work on the fungi 
growing around Halifax was printed. This new book lists the myxomycetes and micro­
and macrofungt found in Yorkshire during the last 100 years. Distribution data and 
somttimes the location of herbarium specimens arc given. Several specialists contributed 
and updated the nomenclature. 

A. Bresinsky & II. Hcsl. Ciftpilze mit einer Hinfi'ilmmg in die Pilzbestimmrmg. Ein Hand­
buth fur i\potheker, Artte und Biologen. (Wissenschaftliche Verlagsgcscllschaft MBH , 
Stullgart . 1985) Pp. 295, 113 Text-fags, 96 Col. Pls. Price: OM 136.-. 

Tlus :lttracttvely produced book aims at a compilation of all that is known about 
poisonous European macrofungi and making this information accessible to all those 
~pie "ho by profession or otherwise have anything to do with fungi with certain or 
supposed potsonous qualities. 

In the intruductional part the different types of fungal poisoning are summarily char· 
1cteritcd :uul general rules for prevention and treatment of mushrooms poisonings arc 
zjltn. 

In the cxtcnstve second part the various poisonous macrofungi are arranged in nine 
f!OUps 3ccordtng to the poisoning syndromes. For each syndrome symptoms, chemistry . 
biochemi>tr) . pharmacology and therapy are given. The concern ing species arc fully 
~bed and usually illustrated by a colour-photograph. 
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In the third part instructions for collecting, describing, studying, and preservinf 
rnacrofungi arc fo llowed by identification keys. The very long list of references COI'fB 

20 pages. 

A. Einhellinger. Die Gat tung Russula in Bayem . (Hoppea 43, Rcgensburgische Botanische 
Gesellschaft , Regensburg. I 985.) Pp. 286, including 50 pp. of line drawings and 3~ 
Col. Pis. Price: OM 45.-. 

An account is given of the I 53 species and varieties of Russula found in Bavaria, of 
which 38 are illustrated by excellent water-colours of H. MarxrnuUcr. In broad outlinN 
Rornagnesi's monograph on Russula is followed but much additional information is 
given. Only critical or otherwise remarkable taxa arc fully described, all taxa, howmr, 
are extensively discussed with emphasize on delimitation, ecology and phenology, whcrm 
for all taxa biometrical data are given. This publication is distributed together with an 
additional key to Russula in the German Federal Republic by A. Bresinsky (Hoppea 4J. 
287 342). 

G. Gulden, K. M. Jenssen & J. Stordal. Arctic and alpine fungi- /. (Soppkonsulenten. 
Wesselsgt. 3, N- 0165 Oslo 3, Norway. 1985.) Pp. 62 , including 25 Col. Pls.and ~S 

Text-figs. Price: NOK. 125.-. 

The first fascicle of a planned loose-leaved series of publications on arctic and alpint 
fungi. It contains descriptions, good colour photographs, and drawings of microscopical 
characters of 25 species of agarics, mostly found in the mountain areas of South Nom·a~ . 

Several of the taxa treated had not been illustrated in colour before. 

P. Konrad & A. Maublanc. leones selectae Fungonun. Vols. 1 and 11. (Reprint edition. 
Libreria editrice Giovanna BieUa, Saronno ( It.). 1985.) Together 199 Col. Pis. and 
accompanying text-pages. Price: Lire 110.000 per volume. 

Quite a number of important 'classical' mycological iconographies have become so 
rare and expensive that even libraries of universities and mycological societies arc unablt 
to buy them at the rare occasions that copies are offered for sale. With the increasi~ 

interest in the study of macrofungi this is a great handicap, because floras and mono­
graphs keep referring to them. Therefore it is a very fortunate development that some of 
these iconographies are being reprinted these days. 

The original work of Konrad & Maublanc does not need any praise. The plates of thiS 
new edition arc (if compared with the original edit ion at Leiden) somewhat heavier 
printed on whiter paper and t here are here and there the inevitable slight differences 111 

tinges (part icularly the yellows are sometimes slightly too deep) , but far from an extent 
that could lead to misinterpretat ions. In general the reprinting is very well done. Mort· 
over, the volumes are handsomely bound in red artificial leather. 
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G. L:tu.ari. At/ante iconograrteo 1981- 1983. (Gruppo mjcoJogico <CG. Brcsadola>, 
Trcnto. 1985.) Pp. 297, including 145 Col. Pis. Price: c. OM 52.-. 

Under th1s title a selection is presented of colour plates earlier published in the Bolle· 
tino del Gruppo Micologico <G. Bresadola> over the period 1981 - 1983. The plates are 
accompanied by a newly written or rearranged Italian text. Besides very common species 
a number of great curiosities are depicted and discussed. 

E. Michael, B. !Iennig & H. Kreisel. Handb11ch fiir Pilzfrewzde. Band 2- Niclztbllitterpilze 
{Bas1diomyzeten ohne Blatter, Askomyzctcn .) 3. Aufl . (Gustav Fischer Verlag, Stutt­
gart & New York. 1986.) Pp. 448 , including 30 Text-fJgS and 125 Col. Pis. Price: OM 
58.-. 

This IS the third Edition of volume 2 of the well-known 'Handbuch fUr Pilz.frcunde', 
containing the boleti, AphyiJophorales, Gasteromycetes, and Ascomycetes. The general 
pan is completely rewritten and updated by Kreisel; it covers the macroscopical, micro­
scopical. and chemical characters of each of the larger groups of fungi dealt with in this 
I'Oiume, sexual behaviour in fungi , a bibUography, and descriptions of the families and 
genera, often with keys to the species. 

In the special part 67 colour iJJustrations have been replaced or added. Altogether 
290 species are illustrated in colour. The accompanying texts have also been revised. 

J.E.M \iorduc & G. C. Ainsworth. Ustilaginales of the British Isles . (Commonwealth 
~tycologtcallnslltute. Kew. 1984.) Pp. I 03 , including 20 pp. with 172 black -and -white 
photographs. Price: £ I 4.-. 

In 1950 A1nswonh & Sampson pubUshcd 'The British Smut Fungi' for which the 
present work is a replacement necessitated by the discovery of 16 more species on the 
British Isle. additional information coming available, and changes in the nomenclature. 
The number of plates has been increased from 2 to 20 mainly depicting spores of the 
majorn} of the species described, often with rnjcroscopic and SEM photographs of the 
spores of the same species sjde by side . Keys to families, genera, and species are given 
"ith additional keys to species by famiUes of host plants. The descriptive part is followed 
b) a host-parasite mdex. 

\Uioser & W. Julich. Farbatlas der BasidiomycetenfColour Atlas of Basidiomycetes. 
(Gustav Fi~chcr Verlag, Stuttgart & New York. 1985.) Pp. 96, 152 Col. Pis. Price: 
mtl9&.-. 

A loosc-lea,·ed atlas of colour pla tes which is complementary to the two volumes of 
the ·Kleine Kryptogarnenflora' (II b/ I and II b/2) with keys to European basidiomycetes 
by rtspccuvcly Julich and Moser. The basidiocarps of the c. 250 species depicted are 
photogrJphed w1th flash light against a neutral background and arranged and sectioned 
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in such a way that a maximum of taxonomic information is revealed . Circa 80 pagescl 
text arc used for descriptions of genera in German, English, French and Italian. For eaii 
genus the most relevant literature is specified. 

Ch. H. Pcck. Annual reports of the state botanist 1868 1912. Vol. 2 (1 878 18901. 
(Reprint edition. Boerhaave Press, I'.O. Box 1051,2302 BB Leiden . 1985.) Pp. 670, 
including 32 black -and-white plates. Price : on. 200.-. 

The second volume of a set of five, containing reprints of Peek's important )'tarl) 
reports of the state botanist of New York , in which the great majority of Peck's aboJi 
2700 new taxa of fu ngi have been published . 

K. V:inky. Carpathian Ustilaginales. (Symbolae botanicae upsalicnscs XXIV: 2. Upps:ab 
1985.) Pp. 309, 241 Text-figs., I Map. Price: SEK. ISO.-. 

This work is a taxonomic treatise of the Ustilaginales oft he Carpathian area. includ~ 
Hungary, parts of Austria, Czechoslovakia, Poland , Roumania , the Soviet Union, aol 
Yugoslavia . Altogether 29 genera and 299 species are treated of which 26 genera anl 
235 species on 418 host plant have been reported from the area. Criteria , trends, aJ: 
problems in the classification of Ustilaginales are discussed. Keys to and descripllonso: 
genera and species. a very extensive list of references, and a host index of Carpathil: 
Ustilaginales are given. 

M. van Vuurc . 01ecklist wm Russula in Nedcrland. (Rijksherbarium, Leiden. 198S.)Pp 
24. Price: on. 2.50. 

A list of names of the almost 100 species of Russula with certainty recorded froo 
the Netherlands, which gives a rest ric ted synonymy, misapplied names, references to 
selected illustration and descriptions, and data on frequency, period of fructi ficatioo. 
and ecology . 

ERRATA 

The following new names introduced in Persoonia volume 12 fascicle 4 had bttD 

published earlier: 

p. 430: Mycenella traclzyspora (Rca) Boekhout has to be replaced by Mycenello u;. 
chyspora (Rea) Bon in Bon & Chevassut in Docum. myeol. 3(9): 28. 1973. 

p. 451 : Russula risigallina (Batsch) Kuyp. & Vuurc has to be replaced by RussubiiSI­
gallina (Batsch) Sacc., Fl. ital. crypt., Hymeniales I : 430 . 1915. 

\ , \. ~ 


	0001b
	0002b
	0003b
	0004b
	0005b
	0006b
	0007b
	0008b
	0009b
	0010b
	0011b
	0012b
	0013b
	0014b
	0015b
	0016b
	0017b
	0018b
	0019b
	0020b
	0021b
	0022b
	0023b
	0024b
	0025b
	0026b
	0027b
	0028b
	0029b
	0030b
	0031b
	0032b
	0033b
	0034b
	0035b
	0036b
	0037b
	0038b
	0039b
	0040b
	0041b
	0042b
	0043b
	0045b
	0046b
	0047b
	0048b
	0049b
	0050b
	0051b
	0052b
	0053b
	0054b
	0055b
	0056b
	0057b
	0058b
	0059b
	0060b
	0061b
	0062b
	0063b
	0064b
	0065b
	0066b
	0067b
	0068b
	0069b
	0070b
	0071b
	0072b
	0073b
	0074b
	0075b
	0076b
	0077b
	0078b
	0079b
	0080b
	0081b
	0082b
	0083b
	0084b
	0085b
	0086b
	0087b
	0088b
	0089b
	0090b
	0091b
	0092b
	0093b
	0094b
	0095b
	0096b
	0097b
	0098b
	0099b
	0100b
	0101b
	0102b
	0103b
	0104b
	0105b
	0107b
	0108b
	0109b
	0110b
	0111b
	0112b
	0113b
	0114b
	0115b
	0116b
	0117b
	0118b
	0119b
	0120b
	0121b
	0123b
	0124b
	0125b
	0127b
	0128b
	0129b
	0130b
	0131b
	0133b
	0134b
	0135b
	0136b
	r001b
	r003b
	r004b



