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STEREUMS WITH ACANT HO I' HYS ES, 
THEIR POS ITION AND AffiNITIES 

Su r;•um pu uliau spu . nol', and S. refluulum Reid are described. T wo nc,.,, 
subgenera :ue distinguished in the genus Strrrum: sub&- Arulratnstrrcum and subg. 
Aramhon rrrum. The authors compare them ¥oi th othrr gc: nc: rlt ha, 'ing aca n· 

thophyscs. 

The genus Stert'um S. F. G ray emend. Boid. 1958 is restricted to species having smoot h, 
amyloid. and bi nucleate spores. dimilic basidiocarps without cla mps a nd wi th pse udocystidia : it 
is also characterized by a ho loccnocytic nuclear behaviour with spa rse. opposile or verticillate 
clamps on the bigger hyphae of mono· and polysporous c'ultures. 

In this genus. Do urdo t & Gnlzin (1911) d istinguished two sections - sectio n Lutro/n which 
rontains the type species a nd section Cruematn for the species which redden upon inj ury. The 
distinctio n between the species is based on ex ternal appea rance. while microscopic cha racteris­
tics arc ra rely used because they d isplay li t! It: varia tion. 

As far back as 1960 Ho idin (p. 67. note 6) proposed the term ' pseudoacantho physcs' fo r those 
sterile. aculeola te element s which replace the basid iolcs. have tht same si1.c but bear a few short 
outgrowths a t their apex . True acantho physcs o r acantho hyphidia. called 'bottle-brush 
paraphyses' by Burt (1910). ore mo re d ilrerentiatcd. with ma ny a pparentl y massi\'c, cylind rical. 
fi nger-like elements. covering the top and. more o r less. the sides. These elements can be o bserved 
in many sp..""Cics o f Alrr~rodlsru.f subg. Ali•r~rotllscus and subg. Acunthophysium Pilat 1926 and 
with a mo re regular shape:. in all members of Ah•urodlsn,ssubg. Alcm obolu.{ Bo id. &nl. ( 1968). as 
well as in the genus Xy lobolus and. as we willS« . in \'Urio us spccics of S tem mr sensu stricto such 
as Szereum pt'tllliure, a nd S . n'flexulum Reid (1969) a bundantly collected in the Mediterra nea n 
isla nd of Po rt -Cros (France). both o f wh ich nrc described below. 

Stenum p«uliar~ Parmasto. Boidi n & Dhingra . 
SfH.'C. 1/{J \',- Figs. I. 2 

Carposoma re.~upin :uum \'d resup inato · r~n~xum , dense cori:~ccum : pileus (pars rcncx:t) nd 5(- 10) mm btl , 
Sup:rfiCies pilei 1omento ,·estita, mc: ll~. dcindc: subglabl'3 , radiato·m iKta. fuscescens. ullimo fu sco-nigr::r. . 
H)'mcnopho rum impar, spa~ ~• irrc:gul:n itc:r acukatum (hydnoidc:um) vel proccssibus digit ifom1ibus. 

• la boratory of M)'tology ussoci:utd v.<i th C.N.R.S .. Uni\'<: rsitC Claude: Bc:rno rd . -IJ Boule,·ard du I I 
no,·nnbrc 19 18,69622. Villc:urbllnnc. France. 

•• Instit ute: of Zoology and Botany, 21 Vanemuisc s tr .. TKrtu 202400. Estonian S.S.R . 
... Dtp:mmc:nt of Bouany, Panjab ni\·ers.ity, Chandig:u h 160014, India. 
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fulvo-ochracc:um, posterius (in s1a1u sicco) profunde rimosum, Ocnlk uli O.S-2 mm ah .. 0.2- 1 mm diam. 
Systema hypharum dimi1icum. ll yphae generatoriac 1unicis tenuibus vd incmssatis, scptis numerosis. 

cfibulaute. 4- S.S,tm diam. H)'Phae skdet icae era~ 1unicatae vel paenc solidae. navo·brunncae. 4.S-6 ~o~m 
diam.: apices hypharumdeo rsum revolut i in hymenio pseudocystidia immers:acluvala upkcrotunda 6-8 /lm 
diam . \'cl digitis acnntho physoideis prnedita constituenles. Scetocys:tidia paoca immcrsa. obpyrifo rmia. 
cr.1~ tunicata, 2S-SO x 1()-.17 pm. Acanlhohyphidiu mulla 30-100 x J.S-7(- 10) pm in partesupcriorc cum 
processibu$ 2.S-7 ~o~m longis. Sporac C)'lind r'.I!X3e. le \i lrr a r cu~t t ;.c , parie1ibus lae\'ibu a myloidris. (9-) 10-
12.8(- 14,2) )( (2.5-)J(-4) J.l ffi . 

Typus: U.R.S.S .• in rcgionr Primorskij , d istr. Kavalerovskij. Go rnorct shensk, ad ramum Quercus 
mongoli<:ae dej«tum . 9.X.1977. legit £. ParmostD (TAA no. 101 895). 

Basidioca rps ~ffused or with narrowly rcnexcd pilei. an nual (?). ad nate or with ulmost free 
margins, densely coriaccous, pliable. arising as small patches 0.3-3 em in diam. which soon 
bttome connucnt and may become effused up to 20 em long. 0.3- 1 mm th ick in section: the 
initial poi nts distinct. 

Pileus narrow or rarely almost semicircular, up to S(- 10) mm wide. 0.5-2(- 3) mm thick . 
Upper surface covered with thick tomentum. fa intly concentrica lly :r.onate. greyish apricot 
(Munsell 10 YR 7/6 or 8/6: Methuen SC6) wit h somewhat darker indistinct zones: tomentum 
di sappea ring soon and surface subglabrous. radially striate. almost silk y smoke grey (Munsell! 0 
YR 7/ 1 or 1/2; Methuen SB2- SC2) with narrow whitish edge, darkening with age. almost fuscous 
black (Munsell 10 YR 3/ 1 or 3/2: Methuen 5F5). Margi n or the resupi nate pa rt determinate. 
thinning out , a narrow band (up to 0.3 mm. rarely 0.5 mm) white or whitish. becoming 
concolorous with hymenium with age. Hymcnial surface uneven. tuberculate, with ra re or 
scattered irregular finger-like outgrowths or toothed , ra rely almost smooth. golden brown or 
ful\'ousochracc:ous (MunsclllO YR 5/8 - 6/8 or 1.5 YR 5/7: Methuen 506-507). old specimens 
becoming deeply rad ia lly cracked on dryi ng. Teeth 0. 2 mm long. 0.2- 1 mm broad at the base. 
broadly conical or irregularly cylindrical. obtuse. sometimes nattcned , often connucnt at their 
bases. sometimes formi ng toot hed ridges. Context distinct!)• layered. composed of loose couony 
tomentum (basal zone of resupinate specimens) concolorous with young upper surface. and 
almost suberosc: buff (Mu nsell 10 YR 9/4) main layer separated by a narrow da rk line. 

Hypha! system dimitic. Tomentum thick in young specimens. very thin in o ld ones. composed 
oflooscly woven. olive brown. thick-walled. sparsely branched hyphae with rare septa , 4-5.5 pm 
in diam. Cuticular layer distinct. 4o- I00Jim thick, of densely arranged , a lmost parallel. brown. 
thick-walled hyphae. aggluti nated with resinous matter. Contex t layer composed of compactly 
radiatcly arranged parallel hyphae, curved into the subhymcnium. Generative hyphae abun· 
dant. with thin or thickened walls, frequently septate (without clamps), slightly yellowish or 
almost yellow. 4-5.5 11m in diam. Skeletal hyphae usua lly small in number except in the uppc:r 
part of the context or at the bottom of the 'processes'. thick-walled or a lmost solid . with rare 
septa . dark honey-yellow or )'Cllow-brown , 4.5-6 pm in d ia m; some skdetal hyphae cu r\'c into 
the subhymenium and hymenium as immersed indistinct ·pscudocystidia' having rounded . 
slightly or sometimes distinctly clavate tips. 6-8Ji ffi in diam. Mostly they end obliquely in the 
subhymenium :1s aca nthophyscs with rough divcrticules. Subhymcnium th in, composed of 
almost perpendicularly a rrang~d . thin-walled , branched. dark yellow generath·c hyphae 4-
5.5 J,~m in diam.: glococystidia rare (more frequent in Indian specimen). immersed in 
subhymcnium and hymenium, obpyriform. moderately thick-wa lled (up to 211m). sometimes 
with thin -walled rostrate upper part , 25- SO x IQ-17Jtm. rarely with 1- 2 seconda ry septa. 
contents negative with sulfo-a\dehyde. Hymcnium composed of very abundant acanthohy­
phidia , basidio lcs (hyphidia?) and scattered basidia . Acanthohyphidia subclava te. subfusiform 
or subcylindrical, some rather irregular. with a basal septum. sometimes with secondary septa . 
th in-walled. in old hymenium thick -walled , and brownish. 3Q-IOO x 3.5-7(- 10) JJm, covered 
with naked spines or digitate processes in the apical third : spines densely a rranged. 2.5- 7 11m 
long. Basidiolcs few. thin-walled. with rounded apex. 2- 3.5 J.lm in diam. Basidia rarel y seen. 
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ciU\'3tc. so mewhat sinuatc. 30-40 x 7- 8 11m. with 4 conical sterigmata, 4-5 I'm long. Spore print 
white. Spores cylindrical. slighllycur\'ed, smooth . with thin . amylo id walls. (9- )10- 12.8(- 14.2) 
x (2.5- )J(-4) J• m. 

All microscopical elemen ts acyanophilous a nd not markedly colo ured by sulfovanilline: all 
clements except spores non·amyloid and non-dextrinoid . 

Associated with an intensive white ro t: decayed wood fibrillose. 
Type: U.S.S.R .. Primorskij Terr., Kava lerovo Distr .. G om oreuhensk. o n fa llen branch of 

Q11ercus mrmgolicu. E. Pamumo 9 Oct . 1971 (holotype: TAA 101 895: isot)'pe: l Y 8630). 

SPECIME.'-'S EXAMtNF.D. - U.S.S.R .. near the holotype's locality, £ . Pormastu 9 Oct. 1971 (TAA 
101 891 a nd L Y 8629): PrimorskijTerr .. Hasa nskij Distr .• near the Juke ' Karnsj'. L. N. Vossilyt·,·u 
2 Oct. 1963 {TAA 97 398 and LY 4828): Primorskij Terr .. Lazo Dist r .. l ozo Nature Reser\'e 
Area, E. Parma,tro 6 Sept. 1961 (TAA IS 326 a nd LY 4338): India : in n forest wi th Micltt•lia 
dwmpaka dominating, Siro hi . Ukhru l. Manipur. Chundiga rh herba rium. 2 Sept. 1978. PAN 
190093 and LV 9250. 

The new species microscopically is somewhat similar to Srer~11m acamltopltysowm Rehill & 
Bokshi which . according to the description gi\'en in Rauan's paper (/977: I 58). has a smooth to 
fi nely tubcrcuhue hymenial surface. conducting hyphae containing ora nge coloured contents. 
ac;mthoph yscs. I s-20 x 4.5 Jtm. and ellipsoid spores 6-9 x 3.s-4.5 I'm. 1 

The 'pscudocystidia' of Sr~reum peculiore arise from the skeletal hyphae: their contents are 
nei ther markedly coloured nor changing colour in sulfovnnillinc. There are transitions from 
these cystidia to the obpyriform gloeocystidia . 

The spo re print was obtained from the type speci men in room conditions during the night aft er 
collecting: during the microscopical study of the herbarium specimens (incl udi ng the type) only 
few basidia and spores were seen. The a\'eragc m~asurcments of 50 spores from the spore print. 
~·ere 10.60 ± 0. 74 x 3.39 ± 0.25 pm fo r the type. For the para types we found the following \'a lues. 

TAA 101.89 1 
TAA 97.398 
TAA 15.326 

N 

JO 
JO 

"' 
10.17± 1.08 x 2.87 ± 0.21stm 
11.70± 0.7Sx 2.96±0.J.spm 
12.75± 0.99 x 2.73 ± 0.14 slm 

extremes 

8- 1J . .S x 2.5-J . .Spm 
10.5-14 x 2.5-3.2pm 

10 14 x 2.2- 3 11m 

It is worth while noticing here the grea t rc:sistuncc of this fungus: the speci men TAA 97.398 
collected 2 Oct. 1963 ga"·c a good spore print upon its arriva l in l yon in June 1964. 

All East Asia n specimens mentioned abo\'C were collected in broad-lea\'ed fores ts of tertia ry 
relict type in the southern part of the So\'ict Union Fa r East region. which has a very rich funga l 
no ra with man y species in com mon with Japan 1 a nd North Arne ri c;~ , 

1 lkfo~ publishing this new species. we would h:a\'e liked toobt:.in the loan of Strwumkuri/nu~ Yasuda . 
Unfon unatcly our requeMs remained ummsv.-crcd. These specimens migh t ha\"e b«n destroyed during 
World War II. 

According to the description report~ by l!o ( 1955) , S . kurilt•nse difT~rs from S . fWculitlf~ by iiS smoolh, 
white or wood<olour~d hymcnium and by the more dumpy asp«t of its spores. 
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Fiz. 2. Srt rt.'um puuliart (type): schematic S«tion through fruit-body a nd det:ail of :a part. 
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CULTURAl. CIIA II. ACTERS OF STEREUM l'f.CUI.IARI! 

l Y 4338 and 4828. para types. 

SI"'REs.-Binuclcalc. 

GER.MINATIOSS.- The L Y 4338 specimen , rco:ived at Lyon in October 1962, gave a spore print 
from wh ich we were able to isolate a \'Cry small number of monosporous cultures. In December 
1964. from the sa me spore print kept at 4 "C si nce 1962, we obtained germinations and several 
new monosporouscuhures. ln June 1964. upon a rriva l a t Lyon, basidiocarp L Y 4828 prod uced a 
spore print from which many gcnninations were obtained: unfo raunatcly none of the 56 isola led 
germ inations grew. but 4 mont hs Inter, new germinations were obtained, 48 hours aflcr sowing 
undcrcollodion· lil ms. Young germi nations are cenocytica nd show no sepia ntl he 7 to 13 nuclei 
stage. 

M o ~ os Po R 0 u s cuLTURE s.- LY 4338: 6 monospo rous mycelia ou t ofl7 show very 
rare clamos. simple or opposi te on the bigger hyphae. a ft er pa tient resenrch in cultures on aga r 
slides o r in Pet ri-dishes rilled with sawd ust medium. Thei r hyphaearecomposed ofmuhi nucleate 
a rticles. the termi nal article contains 11 to 30 nuclei, following art k:les. 10 10 12, and near the 
centre of the culture. articles have 3 to 1 nuclei. 

L Y 4828.-AII of the 33 monosporous cu ltu res. sowed on a mediu m of sawdust, show rare 
clamps. they a re si ngle on 3.S I'm wide hyphae, opposite on hyphae 4 11m wide. \'erticillatc in 
threes on hyphae 5 11m wide and verticilla te in whorlsoffour on hyphae 6 I'm wide. Their hyphae 
arc composed of mu lti nuclea te articles. containing 7- 18(- 22) nuclei near the centre. while 
term inal articles contai n 110-250 nuclei. Simple or opposite clamps have been obser\'ed in 
cult ure under the collod ion-fil m. 

P OLYS I' ORO US CU LTU R ES.- LY 4338, 4828. 
G ROWTH.- Moderately rapid (pc tri -dishesco\·ered in 4 weeks). Rate of growth was the same 

bot h in 1978 and in 1964. 
ASPECT.-Ma rgin regular. slightly elevated . You ng aeria l mycelium couony, more o r less 

woolly. loose. Afler 6 weeks white aerial mycelium low. felted or on the contrary fo rmig big 
white cottony masses tinged "ery pale nlutaceous (Munsei!I O YR 9/2). To the side of the petri­
d ishes a ro ll-like zone was observed (Munsell 7.S YR 4/ 3). Reverse unchanged . Fruity odour. A 
four months o ld cu lture shows a pcriphernl zone coloured M 1.5 YR 6/4, wi th M 7.5 YR S/4 
patches. 

MICROSCOPICAL CIIAkACTERS.-Acrial mycelium: numerous fine branches l- 2Jtm wide. axial 
hyphae 3- 6JAm wide wit h thin wa ll s a nd rare single clamps in L Y 4338: more frequent. opposite 
o r verticill:ue by 3 in L Y 4828. A fe w axial hyphae wi th thickened wa lls. 0.$- I Jtm in hyphae S-6 
11m wide. 

Some broad hyphae S-8 11m wide wi th homogeneous. yellowish. fai ntly refringent contents. 
These hyphae also ha\'e ra re. si ngle. opposite o r verticilla te cla mps in L Y 4828. 

SunMERGED MVCELIUM.-Hyphne 2.5-5Jim wide wi th thin or clearly thickened wa lls in certain 
axial hyphae. Whereas L Y 4338 has no clamps on hyphae deeper in the medium. submerged 
hyphae o r L Y 4828 possess single. r.ne. o r \'enici llate clam ps like those of the aeria l myceli um. 

Cnoux;v.-Hyphac with rare cla mps are composc:d of articles containing (2- )4-10(- IS} 
nuclei. except the terminal one which is generally longer and contains 28-70(- 94) nuclei. 

OX IDASF.S.-
gallic acid : + + + + +. I S mm 
p.-crCsol:-

ga iacol: + + + +. 0 
tyrosine: - ou + (L Y 4828) 

: ++{++ )(LY4338) 
Coi>P..-l{a) - 5 - 32 - 36 - 38 - 44 - 53 - 54 - 57 - 66.' 

! Nobles (lY6J) compklcd by Boidin (1966). 
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In c:ont.rastto mycelia of Xylobolus species which we studied earlier (X.f mswlmus. L Y 4420, 
U.S.S.R .. Transcaucasia. leg. Purmasto. X. subpllearus. LY 4421. U.S.S.R .. Transcaucasia. leg. 
Pormasro, X.pri11ceps. LY 4393. 1ndia, leg. Bakshi. and X .. ft!pium. LY 6333. Tennesscc(U .S.A.). 
leg. Boidin), the mycelium of S. pu ulia" has a st rong positive reaction with guaiacol and docs 
not blacken in sulphuric acid . 

STF.REUM REFLF..XUI.UM Reid- Fig. 3 

Sta~um r~flu:ulum R~id in R~v. Mycol. (Paris) 33: 262. 1969(' 1968'). 

R~id'soriginal description was based on a hardly rcnexed specimen whereas M. Tort iC( / 975) 
published a photograph of a Yugoslavian ' fan-shaped' specimen. Approximately fift ee n 
collections were made in the Park of Port-Cros. France, which show that forms of such extreme 
habit as mentioned above are connected by man y intermedia tes. This interesting and long 
mistaken fungus is described below. 

Habitus \'try variable, either completely effused on lai-gc horizontal supports or on the 
contrary rcncxcd . the renexed pans I.S-2cm in diam .. imbrica te or still umbonate-affixed when 
anached to vertica l or oblique substrata especia lly small branches. Upper surface of tht 
concentrically furrowed n:ncxed parts hirsute by greyish tufts through which shows the dark 
cortex which is M. 5 YR 4/4. chocolate (M. 5 YR 3/3), havane (M . 7.5 YR 5/ 6) but bttomes 
chestnut-brown with age (M. 2.5 YR 3/6. 3/4 and even 2/ 2): margin na rrow. pale alutaceous(M. 
10 YR 9/ 5). Hymc:nial surface with a narrow whitish margin which darkens artcr bruising 
without reddening, smooth , somewhat zonate. beige (M. 10 YR 7/3),chamois beige (M. 10 YR 
7/4), 1ight yellowish brown (M. 10 YR 6/4) or beige reaching isa bc:llinus (M. 7.5 YR 7/ 2. 7/4). 
then cinnamon (M . 7.5 YR 6.5/4-6/4). ncar the centre:. light reddish brown (M. 5 YR 6/ 3 and 
even 5.5/ 3.5). Rc:Oexed parts in dried specimens hard. appressed pans densely cracked: 
hymenium pale, extreme margin pale alutaceous (M. 10 YR 8/4. 7.8/4. 8/3) with beige zones (M. 
10 YR 7/ 3): the slits showing a chamois coloured substance (M. 10 YR 7.5/6); upper surface of 
rellexed part s sterile. bristled with whitish tufls on the sides. then furrowed with hirsute strigosc: 
bands reaching 'pale shadow' (M. 10 YR 6/ 4) but becoming greyish with age. d isappearing and 
finally showing a black crust. 

Basidiocarp 220-380 Jlm thick. tomentum up to 300 Jlffi thick . Cortex very dark . 40-50 11m 
thick , composed of brown generative and skeletal hyphae stuck together. Tomenta! hyphae 
brown a t their base, ra pidly becoming hyaline terminally. regula r. thick·walled wit h narrow 
lumen. 3-4--4.5Jtm wide. rarely brJnehcd . agglomerated into acute tufts. Context developed in 
both the appressc:d and renexed parts. subh yaline or slightly yellowish. composed of genera tive 
and skeletal hyphae. Generative hyphae 3- 3.8 Jlm wide. thin- to distinctly thick· walled. 
branched and septate. without clamps. Skeletal hyphae numerous. subhyaline. 3.5-6,,m wide. 
\'Cry thick -walled , with narrow lumen (observed in ammoniacal Congo). 

Hymenia l zone 40-80 Jlm high. likewise composed of generative and the tips of numerous 
skeletal hyphae. Generative hyphae a t first oblique. later becoming vertical. 2.8-3.2 Jlffi wide. 
often slightly thick-walled. Skeletal hyphae cun•ed to form pseudocystidia which are of various 
lengths. 50-180 11m, cylindrica l. slightly widened at their end. S-6 Jlffi wide. the tip often 
rounded , rarely mucronate, with the wall generally very thick almost up to the tip where it 
suddenly becomes thin : cytoplasm granular with oil drops sometimes slightly brown. turning 
green in sulphuric acid but giving no reaction in sulpho-a ldchyde reagent . Short cystidia 24-40 
x 4.5-5.5 11m vertically borne on branching subhymenial generative hyphae which bear also 
basidia and acanthophyses. Actually. these shortcystidia a re only much shortened skeletals with 
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spores 

Fig, 3.Srrr;•um rt>fln:ufctm. - a , Acanthophyscs.-b. Shon hymenial cystidia. - c. Acan1hobasidia (a. b. 
and c from L Y 8342).- d. Spores (l Y 8486, on Myrtus comnuwif). - c-. Spores (LV 8450, on Arbutus 
um.-do).- f. Deta il of section through fruil-bod)', showing the h)·~mmum (LY 8478). 

the sa me kind of wall becoming suddenly th in ner at the tip. and the S.<t mc contents. 
Acanthophyscs numerous. cylindrical. 18- 25-40 x 3--4-5.5 Jlffi. ofhymcnial origi n. with sligh1ly 
thid:cning walls. apically with abundant (8- 30) hya line outgrowths up to 3 x 0.75 Jim . 

Basidiu usually rare. 28-40 x 5.5 Jtm. not or only little pro truding (3- 5 I'm). bearing 4 
s terigma ta: they often arc acanthobasidia which originate terminally ns a renewed growth of t he 
ncanthophyscs. 

Spores cylindrical. sometimes slightly depressed. smooth . amyloid. binucleate. 5.25-7 x 2.2-
2.7 Jim ( = 30. - 6.28 ±0.4 x 2.35±0.16) (collected on Arbutus): oblong. 5-6.2 x 2.2- )Jiffi (i 
""' 5.50± 0.38 x 2. 77 ± 0.1 S) (collected o n M y rtus <·onm1unis, L Y 8486). Frequently collected on 
the island of Po rt -Cros (Var. Frunce) on dead o r living Arbutus 111/t'tlo butulso on Q•ler C'IIS ift'x. 
Cistus mompelinJSis. Myrtus c·o1wmmiJ. Erica tuburt•a (LY 8341 :and 8342. leg. J. &•llt•r: l Y 
8442. 8446--8450. 8457. 8462. 8470. 8478 , 8486 ... h:g. J. Bnitlin, December 1977). 

Thi s species. first described f rom a c:ollcction o n Cisws mcmspc/ictJ.ris in Corsica and reported 
in Tanger by Reid ( / 969) was found aga in in Tcncrifc(Cu na ry lsln nds) and in Po rtugal according 
to Ryvardcn (1974). and also repon ed from Yugoslavia by M. ToniC ( / 975). This species was 
compared by Reid to Pt>nioplwm inronmttl o n account of t he waxy a ppearance. and considered 
to be microscopically related to Stl!rewn insignimm. while Ryv~trdcn compa red it 10 Sterc>um 
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hirsuwm. Ahhough it probably is frequent around the Mediterra nean. it is commonly mistaken 
in the field for Stereum ochroleru'ltm sensu Bourd . & Galz. by French mycologists (according to 
Donadini. viva vocc}or for S.fuscitlfllm scnsu auct. Europ. ( = S . sttbtomemosmn Pouzar}or cvcn 
for S. Mrswum. to judge fro m the successive determinations of a Yugoslavian specimen in the 

herbarium a t Vienna (Austria}: thi s species after microscopic investigation was also mistaken fo r 
Xylobolus suhpilealus firs t by Reid (1957), then by Ryva rden (/972). Stereum reflexulum is easily 
distinguished from S. hirsutum by its colours. from S. insignilum by its smaller size a nd less 
contrasting colours. from Xylobolus Sltbpileuws by its thinness. flexibilit y. and sterile pale surface . 
Under the microscope. it ca nnot be mista ken eithe r for S. rumeale ( - S. ochro/eucum sensu 

Bourd. & Galz .) or for S. subtomentosum. bot h of which have no acanthophysis.likc clements, 
while it differs from S. ittl'ignilllm which possesses o nly pscudoaca nthophyscs, 

Ahhough the habit is extremely variable (resupi nate. narrowly reflexed o r broad ly reflexed ). 
the crevices appearing duri ng dessiccat ion. especia ll y in the non·reflexed parts. arc very 
characteristic. These were moreover also reported both by Reid and TortiC. 

CULTURAL CHAM.Acrt:RS 0!-. STEREUM REFLEXULUM 

SPORES.- 8 inucle.nte. 

P o LY s 1' 0 M. 0 US C' U 1. T U k fo: S.-(LY 834 1-8342). 
GRO\I.'TH.-Growth moderately rnpid. plates covered in three week s. Advancing zone even 

and appresscd. 
ASPF.CT.- Aerial mycelium whitish (M. 2.5 Y 9.25/2). loosely arachnoid. becoming woolly 

witherecttufls. reaching the cover o r becoming flattened . Mycelium more upright in young pans 
than around inoculum a nd tinged (M. 2.5 Y 9.25/4). Reverse unchanged . Odour fr ui ty o r no ne. 

MI CROSCOPICAL CIIARACTERS.- Acrial mycelium consisting of numerous slender branches 
without clamps, I- 1.2(- 2}Jlm wide. freq uen tly branched . rorm inga line mesh between wide axial 
hyphae. S-7(- 9) Jlffi in diam .. wh ich show s ingle clamps o n hyphae 3 Jtm wide, opposite o r 
verticil late in threes on hyphae 5- 6Jtnl wide. and vert ici llate in whorls of 4 to 5 o n hyphae 6-8Jtm 
wide and even verticillate in whorls of 6 o n hyphae 9 Jlm wide. Hyphae are regular wi th 
homogeneous content. with a thin wall except in ax ial hyphae where the wa ll often re:1ches I Jim. 
Sulpho·aldehyde reagent gives no reaction on this mycelium. 

Su sMEM.GI:D MYCEI.IUM.- Branchcs less dense. less slender. I.S- 3 Jim wide, less frequently 
branched. regular. v.:ithout clamps. Axial hyphae 6(- 10) pm wide. frequently bea ring single, 
opposite o r verticill.nte clamps in whorls of 2 to 6. often thiek·walled. 0.5- 2Jiffi. wit h very long 
articles. ( IO<>-)JSD-880 Jim . 

CYTOLOGY .- Hyphae composed of mu ltinucleate articles, containing 2- 6 nuclei in S(:condary 
hyphae and 4- 10(- 20) nuclei in axial hyphae. Termina l articles containing 14-30 nuclei in 
secondary hyphae. 49-92 nuclei in ax ial hyph:te. Single or opposite clamps arc not rare even 
when mycelium is growi ng under collodion film. 

0XYDASES.-
gallic acid; + + + + +. 8- 10 mm guaiacol: + + + + +. 12 mm 
p . ..cresol: - tyrosine: - . 0 

CODE.-2 - 5 - 32 - 36 - 38 - 43 - 53 - 54 - (57) - 66. 

The very conspicuous aspt.-cl or Sf('ri!llm pentliarP. notably wit h it s irregula rly o rnate 
hymcnium. might ha\'e in the past justified the creation of a monospccilic genus. Its anatomy. 
life..cycle. and nuclear behaviou r, howe:.,·e r, agree perfect ly with those of Stere11m sensu stricto 
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from which it is distinguished by its(l)acanthophyses: (2)skclctal hyphae often termi nat ing into 
acanthoph yses: (3) irregular hymcnial outgrowths which are fertile up to the apex . 

Sterl'um reflt-xulum Reid itself is closer to classical S tNtum sect. Lutt'ola with which it has long 
been confused and from which it can be: distinguished only by its acanthophyscs. It forms the 
transi tion between species of Sremm1 with pscudo-acanlhophyscs su<:h asS. o.stfi'a, insigniwm. 
rugo.fum. and S. pu uliarc. It does appear preferable to include S. peruliore into Strrt'um, 
a ttaching the greatest importance to the presence or lack ofacanthophyses on the one hand and 
of psc udo-acanlhophyses on the o ther in the subdi vision of the genus. 

We therefore no longer use the subdi\'ision based on the reddening or the hymcnium (sect. 
Cm entata Bourd. & Galz. 192 1 • genus Haemarostnt-um Pou7.ar). In thisS«tion the reddening 
is brought about by the great amount or phenolic substances and phcnoloxydases. released on 
rupturing or the extremely brinle tips or pseudocystidia . These substances tu m quickly green 
when broughi' into contact with iron Sldls. The non-bleeding Stcreum s. such as Stere11m sect. 
Luteola. seem to possess the sa me substances but undoubted ly in appreciably smaller quantity. 
wh ich results in these species turning green much more slowly with iron sahs. Moreover LCger 
( / 968). using the vegetative anastomosis method . proved that S . inslgnitum, a member orscct•on 
Lutt>ola with pscudo-acanthophyscs. railed to make a.nastomoses wit h other species or the 
Lulf!ula group cha racterized by the absence or pscudo·acanthoph yses such asS. complicmum • 

• wbtonumtosum . slriotltm , and romeolt-, whereas it did make anastomoses with S . rugoSJml "''hich 
is a species with pscudo-acanthophyses or the section Cwmtoto. The conclusion lo be drawn 
rrom this is that the presence orpseudoacanthophyscs is n more significant characteristic than is 
reddening. 

Stcrtum subgen. Acaothostercum Boidin. Pannasto, Dhingra & lanquetin, subgen. 11o•·· 

A subg~ncribus St~rco ct Aculc-atosi,Crco acanthophysibus pro~mibus diR'crt. T)'pus: Stf'rl'um pr-rultorr 
Pllrmasto, Boidin & Dhingra. 

The species or this subgenus ha\'C a lith~ characters or the genus S tt'r('Um, such as dimitism. 
pseudoeystidia with sulpho-a ldehyde nega th·e<ontcnts, smooth and amyloid spores, opposite 
or vertici llate clamps on the bigger uial hyphae or the mycelium. Th is subgenus is characterized 
by the preSence or acanthophysc:s. type: Stereum (A('a/IIIW.ftl'rrlml) prl'111iare. l,armasto. Boidin 
& Ohingra : ot her species a re Slt'rum (Al'.) r~flexulum Reid 1969 and probably. 10 be con firmc:d 
by !he st udy or the mycelial characters: s. (Al'.) Ol'Qnthophysatum Rehill & Bakshi 1966. s. (At'.) 

s,wc10bile Klot7..sch 1843 ( •S. rodiato-fwum Berk. & Br. 1883), and S . ( Al'.) il/udens Bcrk. 1845: 
it is important to note. howe,·cr. that Rersha uge & Proctor (19J6) described the culture or S. 
il/udt-ru as bearing single spa rse clamps whereas one culture kept in Baarn showed opposite and 
verticilla te clamps. 

S ttrtum subg. Aeulutosctrtum Boidin. Parmasto. Dhingra & l.anqucti n, subgen. nov. 

A subgcncribus Stc rro c:t AC'Ilnthostcrco pscudoacanthophysihu!i vel basidiolis aculcati~ prn:kntibus 
differ!. Typu . S1rrtum insfgnitum Qutkt. 
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The species of this subgenus possess all cha racu:rs of the genus Str.rcum but. in addi tion. have 
pseudoaca ntho physes (or aculeolatc basidioles): type: Srr r t>um (AC'r1lt-ato.nerer1m) imignilllm 

Que\et 1889: other species arc S tcrrum (AC'uli•aroslt'rt•um)a llstra f(• lloyd 19 13. S . durhonmsr vnn 
der By\1922. S. lobatum (Kunze ex Fr. 1830) Fr .• S. mucrocy.ftidiatum Welden 1967. S . obl'nmms 

Bun 1924, S. ostrf!(l (8 \ume & Nces ex Fr. 1828) F r .. S. rugosum (Pcrs. ex F r. 183 1) Fr .. S. 
sanguinolemum(Aib. & Schw. ex Fr. 1821) Fr .. S. l'ersicolur(Swa rtzcx Fr. 182 1) Fr .. S. :onar ium 

lloyd 1917, etc.: TM!t~phora concolor Ju ngh. 1838. Kneiffio coriacea Bcrk. & Br. 1875. Stt•rt•rmr 

ttap/iommr Vclcn . 1920also belong to this gro up. Nea rl y a ll of these members of ACIIIearo.w•rrum 

former ly belonged to section Cruem ato Bourd. & Ga lz. 

ST ERE U M SURG. STE ll. EU M 

Species of this subgenus ha\'c neit her aca nthophyscs nor pscudoacanthophyscs. Type: 
Sttrtum hirsurum (\Villd . ex Fr.) S. F. Gray. 

Other species: S . romplicmum Fr .. S . orhraceo:f101·um (Schw.) Ell .. S . rameale (Schw.) Bu rt 
(sensu auct. europ .. = S. ochroleucum Bres .. - s. hirsutrmt 6ubsp. sulphurutum (Bcrk . & Rav.) 
Bourd. & Galz.]. S . rimo.tum var. africamml Talbo t. S . sr:utdlatum Cunn ., S. striatum (Fr.) Fr. 
I=S. sericeum (Schw.) Sacc.J, S . !!'ly rurifluum (Schw. ex Fr.) Fr .. S . subumwmostmr Po uz .. S . 

l'c•//ere11m Berk .. S. :ebru Hci m & Ma\cnc;on. 

We would like to presen t a compa ra tive table of genera a nd subgenera contain ingspt.'Cics wi th 
acanthophysc.'s: 

(I) Genera or subgenera whose species have t rue acantho physes:' genus X)·lobohrs. S1emrm 
subg. Acanthoswmmr. Afl'llrudi.frus subg. Alcurobolus Boid . & Coli . 1968 (with small and 
smooth spores). 

(2) Subgenera whose species may possess acam hophyscs: All'modiscus subg. Alt•urudiscus 

(with big. pi nk and o rnamcntl.-d spores). Aleurotlisms subg. Aramlwphysium (with white 
ornamen ted spores): in these two subgenera. acanthophyscs have u much more irregula r shape. 
We would like to add Alt'urodist-u.s delicalus Wa kef. which Obcrwinklcr (196J) indica ted as the 
type of the monotypic genus A t:otrlholxuidirmr. placing it in the famil)' of Xcnasmataceae on 
account of its pleurobasidia: these basid ia at a young stage look like small acanthophyscs but will 
de\'elop aculcolate basidia (acantho basidia). WithoUI opening the deba te on the systema tic 
\'aluc of the plcurobasid ium. it should be no ted that non-plc urobnsidin l ncnnthobasid ia ca n be 
seen to de\'elop more or less numerously from acanthoph yscs in va rious species of Stt'Tf!Wtl subg. 
Aranthosrereum as demonstra ted by J Uiich (1978: 472. fig. 13) in S. illudetl.f. in S. rcjlcxulum in 
this paper or in some Alcurodisms as shown by Lemke (1964: 263. fig. 16) in A . pt'llirilluws or 
again in A. mirabilis as seen by one of us (J . B. unpublished). 

Examina tion of Tahle I rc\'ca ls the relat ive impon ance of the different cha racters. 
10 Characters common to all species stud ied thus far: amylo id and binucleate spo res. 
(2) Characters useful to distinguish gcncra.-
For All!urodi.fw.f: monomitism. 
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For Xylobolus: al\·colar rotting. absence or laccas~. absence or verticillate clamps in cultures. 
and presence. as well in the carpophore as in cultu re. of an orange-yellow substance turn ing 
black in sulphuric acid. 

For Sum?Um: verticillate clumps in cultures and flbscnce of react ions with sulphuric acid or 
sulpho-aldchydcs. 
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l~scarpophorcs et euhur~sde deull Sttrrum 3 ncam hophyses vraies sont dCcrits: S . ,wroliurl! nov. sp. de 

Sib(:rie et des lndcs 8 l'hymi:nium orncmemi:, ct S. r~flrxulum Reid r~ trouvC en abondancc i Port·Cros 
(France). Le genr~ Sttrt'um est dCcoupC en 3 sous-genres: subg. Stert'um, Acuft•otostt'r~um subg. nov. ~~ 
Ar:amhostercum subg. nov .. qui sont compares au~t aut res enscmbks pouvant possCder dc:s acamhophysc:s 
(Acunthobu:riJium , Ali'uro{lisros, X)'lofwlus) et les caractC:rc.s dislinctifs de c:es difThcnts groupements sent 
$0ul igni:s, 
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Resupinate: Basidiomycetes from various parts of the world have b«n studied . all 
belonging to the: Corticiaccae sensu Jato. Elncn new genera and two new species arc 
described, forty·t hr«: new combinations proposed. Two new families arc described, 

vi1... Comcromycc:taceac: (resupinate) and Hetcroscyph~~oceac (cyphclloid). 

A number of rcsupina1e Basidiomycetes from temperate and tropical areas have been studied . 
Se"cral new genera. based on microscopical characters. are described. All are placed in the 
Corticiaceae sensu Ia to. at least for the moment and in spite of the fact that some of them arc 
cha rac1erizcd by a dimi1ic hypha! system. brown spores. or plcurobasidia , fea tures which are 
typical for some closely related families. 

SOME NEW GENF. M.A Ar-:1> SPii('IES 

COR T I C I AC EA E sensu !tHo 

Ad u s t o m yccs Jiilich. gtn. 1101'. 

Carposomata pcn:nnia. resupinata, c:fTusa. adnata. 1- S mm cra.ssa,trama in KOI-1 solulionc nigra, firmc 
mtmbrana~ \'cl crustacea. margine abrupta , odnata vel paulum renexa. Systtma hypharum monomi­
ticum. Hyphae hyaline vtl brunncac:. cylind ruceat, dense intc:rtc:xtoe, dist inctoe, tc:nui- vel incrassatc: 
tllnicatac:, circa 2-4 pm latac. fibulatat . Cystidia dc:sunt sed hyphidia adsunt. nonnulla \'c:l muha . hyalina, 
c:ylindriatta. tc:nui-tunicata. Basidia hyalina, clavata ,circa SOx 8pm, fibuhu.a,tc:uaspora . Sporac: hyalinac:, 
late: c:llipsoidcac, ttnui- \'C:I paulum incrassatc: tunicatae, lac:vc:s, circa 9 x 7 pm. inamyloidc:at. 

T)-pus: S1unm "pundum vu, lusiwnlrum Torrc:nd 1913. 

Basidiocarp perennial. resupinate. effused , adnate, 1- 5 mm thick . the trama blackening in 
KOH , linn-membranaceous to crustaceous. the margin abrupt. adna te or slightly renexed. 
Hypha! S)'Stem monomitic. Hyphae hyaline or brown in the trama , cylindrical. densely arranged. 
distinct. thin. to slightly thick-walled . about 2-4 llm wide, with clamps. Cystidia absent but 
hyphid ia present , rew or abundant, hyaline. cylindrical. thin-walled. Basidia hyali ne. clavate. 
about SOx S pm. four-spored , with a basal clamp. Spores hyaline. broadly ellipsoid, thin- to 
slightly thick-walled. smooth . about 9 x 7 llm, not amyloid. 

Type: locality: Portugal 

m 
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The genus Adustomyus is close to Radulomyces. but differs from I hat genus in itscrustaccous. 
up to 5 mm th ick basidioca rp. brown hyphae and a blackening trama (in KOH). 

Aduslomyces lusitanicus (Torrend) J Uiich . comb. no••. (basionym: S tereum rep(Jndum var. 
/u5itanicum Torrend in Broteria (Bot ) It : 76. 1913). 

A ph an o b 1 s i diu m J iUich. gm. no1·. 

Ca rposomata rcsupinata. eiTusa. tenuia, ttra~.t. pallide colora1:a. Hymcnophorum laeve. Systcmw. 
hypharum monomiticum. Hyphae hyalinac, tenui· tunicatac, libulatae. Cystidia desunt. Basidia (plcuro· 
basidia) hyalina. pan•a, tcnui-aunicata, tctraspora. libulata. Sporae hyalinae. ellipsoidcac, lacvc.s, tcnui· 
tunicatac. inamylo1dtac \'CI amyloidcac. 

Trpus: Cortirium subnitt'ns Bourd, &. Galz. 1928. 

Basidioca rp resupimue. efTused. thin. ceraceous. light coloured . Hymcnial surrace even . 
Hypha! system monomitic. Hyphae hyali ne. thin-wa lled . wit h clamps. Cystidinlucking. Ba sidia 
(pleurobasidia) hya line. small . th in-walled. rou r-spored. with a basa l cla mp. Spores hya line. 
ellipsoid. smooth. thin-walled. not amyloid or amylo id . 

Type locality: France . 

The genus Xenasmo sensu Jato was composed or a number of no t closely related groups held 
together by only one character. the more or less typically de\·eloped pleurobasid ia . In the 
meun time it became clea r that this genus had to be split up in smaller genera . containing now 
species with warted spores (the warts soluble in KO H or no t) and species with Lhin-walled. 
smooth and amyloid o r inamyloid spores. It is fo r th is last group o r species tha t the new genus is 
described . 

Aphanobasidium allantosporum (ObeN•.) J Uiich, comb. nov. (basionym: Xel/asmutel/u al/amo­
spora Obcrw. in S)·dowiu 19: 35. 196.S). 

Aphanobasidium fiUclnum (Bourd.) JUiich. comb. 110 1•. (basionym: Corticiltmjilicilmm Bourd. 
i11 Revue scient. Bourbonn . 23: b . 19 10). 

Aphanobasidium gaspnkum (Li berta) JUiich. comh. nov. (basionym: Xenosmo gaspesicum 
Libtna in Mycologia Sl: 932. ' 1966', publ. 1967). 

Aphanobasidium gristllum (Bourd.) JUiich. comb. no1•. (basionym: Cortici11m grisellum Bourd. 
in Revue scient . Bourbonn. 35: 17. 1922). 

Aphanobasidium lloydii (Liberi a) JUi ich. ('umb. fWI'. (basionym: XcnasmtJ lfoydH Li berta in 
M ycologia 51: 906. '1960'. pub I. 1962). 

AphaDObasidium r•lla (H. S. Jacks.) J Ulich, comb. 110\', (basionym: Con irium rallum H. S. 
Jackson in Ca nad. J . Res. (C) 28: 889. 1950). 

Aphuobasldlum subnilens (Bourd. & Galz.) JUiich. comb. nO I', (basionym: Curricium.suhnittns 
Bourd . & Ga lz .. Hymtnomycites de France 224. 1928). 

Co I u m n o d on t i • J Ulich . gf'n. 110''· 

Carposoma resupinatum. effusum, membr~~naceum vel austactum. Hymrnophorum odomioideum ad 
hydnoideum. Systema hypharum monomiticum. Hyphae hyalinar \'el luteo-brunneac, cylindr1C'<iteu. 
im:nssate tunicatae, cum vel sine fi bulis. Cystidia desunt vel adsu nt . Spinae cylindra«ae ad conicac, 
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COftilllnJ ~x tolumellis crystallorum procurrentibus. Rasidi:1 hyll lina. ll ngustc: tl:.va ta. tetrasporll, Spor:~c 

byalinae. c)'lindrattac \'d elhf'SOidc~c. tenui·tunicatac. lac:vcs. i numyloid~at'. 
Tnnu.: Columnodonuo '"suplnoro JUhch 

Basidiocarp resupina te-. cO'usc.-d. mcmbranaccousor crustaccous. Hymenia l surface odont ioid 
to hyd noid . Hypha! system monomitic. Hyphae hyaline to yellowish-brown. cylind rical. 
somewha t thick-walled. wit h o r wi thout clamps. Cystid ia present o r lacking. Spines cylindricn l 
to conical. consisting of small. proje<:tingcolumns of crysta ls. Bnsid ia hya line. narrowly clava te. 
fou r-spored. Spores hyaline. cylindrical o r ell ipsoid . thin -wa lled. smooth. no t amyloid . 

Type locali ty: Borneo. 

C 0 I U m n 0 d 0 n I iI r (' S U p I n I I I J i.ilich . Sf'('('. IUH". 

Carposomata rcsupmllt3, dfusa. circ.a JOO pm cr.tssa. :~dna t a. ttracc-o<rustatta . Hymenophorum 
odontioidcum. S)"Stcmu hyphurum monomitteum. H)'phae hyalinac \'tl bualcs lutco-brunneae. i ncnt~llt 
tunicntae. )~4 11m I:Uac. si ne fibul is. Cystidia des-unt, Columellae cry.stallorum plu' min us\'C eylindraccac, 
IS0-250 x 40-110 ,..m. Basidia hyalina, anguste clavata, 16-22 x 3.S-•U ,..m, tctraspom. Sporac hyulinae, 
t llipsoidcuc, tcnui-tunicatac, lca,·e~ . )-4 x 2- 2.2pm. inamyloidc:.e. 

Basidioca rp resupina te. d Tuscd. about 300 ,,m thick. ad nate. ceraceous-mem bra naceous. 
Hymenial surface odon1 ioid . Hypha! system monomi1ic. Hyphae hya line o r yellowish-brown at 
the base. some\o\•hat th ick.wa lled. 3-4 11m wide. without clamps. Cystid ia lacking. Columns of 
CT)'Stals more or less cylind rical. 150-250 x 40-80 11m. Basidia hyaline. narrowly clavate. 16-22 
x 3.5-4.5 11m, rour.sporc:d . Spores hyaline. ellipsoid. thin -wa lled , smoot h. 3-4 x 2- 2.2 11m . not 
amyloid . 

Type: Borneo. Sa rawa k. Gunong Muht National Pa rk. N. or B:tsc Camp. c. 65 m a lt .. 
10.111.1 978. W. Jiilich 78- /SM {L). 

The genus Colllmnoc/{)lltio is easily iden1 ified beca use o r the glistening. projecting columns of 
crysmls. Thrcc morc spc=cic:s. all from So u1h East Asia or Aus1ralia. belong to this genus. 

Cotwnnodonda columtlllftrl (Cunn .) J U!ich. comb. nov. (basionym: Odontic1 columl'llifuo 
Cun n. in Trans. R. Soc. N. Zea l. 86: 84. 1959). 

Columnodonli1 lutu (Cunn.) JUiich. comb. na''· (basionym: Odomia lmra Cunn. in Trans. R. 
Soc. . Z<a l. 86: 82- 83. 1959). 

Columnodontil subf~SCkul arla (W akcf.) J ii lich, romh. 110' '· (basionym: Ada stthfasricultlris 
Wakef. in Trans. Proc. R. Soc. S. Au~t r. 1930: 155- 156. 1930). 

C y 1 nob 1 s i diu m J U!ich. gt'n. ttot·. 

Carposoma ta rnupmata, effusa. hypochnoidea \'ci fl'l('mbran3tt3. Hymcnophorum Jac\'C. Systcma 
hypharum monomiticum. Hyphae hyalinac \'CI Iuteac. cum vel S1 ne fibu lis. in parte bu~Ji gr:1ndcs et cruse 
tunicac:tc, cyanophilne. Basidia hyalina, cylind ratta \'CI davatil, tetrasporu . cya nophllca. Sporac hyalinae 
\'Cl pallide 1utc3e, tcnui \'CI lcviter incrassate tunic:atae, subgloboSIIc ,.d late d lipsoidcae. \'Crrucosue, 
cyanophilcac:. inHmyloidcac. 

Typus: Pt'lllrulorio rhlHdulntu D. P. Roger' 1943. 

Basid ioca rp resupinate. effused. hypochnoid or membranaceous. Hymcnial surrace C\'Cn . 

Hypha! system monomitic. Hyphae hyaline or ycllo,..oJsh. with o r without clamps. 1hc basal ones 
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large and thick·walled. cya nophilous. Basidia hya line, cylindrica l or clavate, four-spored 
cya nophilous. Spores hya line o r pale yellowish. thi n-wa lled to slightly thick-walled. subglobose 
to broadly ellipsoid. warty. cyano philous. not amyloid . 

Type locality: U.S.A. 

The wide. thick-walled basal hyphae in the genus Cytmohasidium indicate a rela tionship with 
Botryobusidium o r Botryoi•J•poclmus. Botryobasiflium devia tes because of its smooth spores. 
Botryollypoch11us because of its larger spores with long spines. The spores of Cyonobosidium hu\'C 
an ornamentation of low worts more or Jess resembling that of the conidia in Aspergillus o r 
Pf nicillium. Two species cu n be placed in the new genus. 

Cyanobasldium asptrulum (0 . P. Rogers) JUiich. romb. no••. (basio nym: Pellic'u/arla aspcrula 
D. P. Rogers in Farlowia 1: 100. 1943). 

Cyanoba...Wium chordulatum (D. P. Rogers) JU!ich. comb. ttol'. (basionym: Pelliclllario 
chordu/ara D. P. Rogers in Farlowia 1: 98. 1943). 

C ran u I o b 1 s i d i u m JUiich, grn. 1101•, 

Ca rposomata rcsupinata. effusa , adnata. membra nacca . Hymenophorum laevc: vel leviter 
tubereulatum. Systcma hypha rum mo nomiticum. Hyphae hyalinae. a ngustae. ribulatae. sacpe 
gullu latae. Cystid ia desunt. Basidia hyalina , cylindracca vel angustc elavata, 40-60 pm longa. 
gra nulosa vel gullulatu . tetraspora. ribulata . Sporae hyalinae, crassc tunicatae. asperac. 
guttulatae. cyanophilcac. inamyloideac. Plerumquc cum chlam ydosporis cllipsoidcis. crasse 
tunkati s. cyanophi lcis ct dextrinoidci s. 

Typus: Corlici11m w:llrr~um Ell. & Cragin apud Cr.tgin 1885. 

Basidiocarp resupinate. effused, ad nate. membran aceous. Hymenia l surface even o r slightly 
tuberculate. Hypha! system monomitic. Hyphae hyaline, narrow. with clamps. often gunulatc. 
Cystidia absent . Basidia hyaline. cyli ndrical to narrowly clava te. 40-60 11m long. with granular 
o r gunulatetonlen ts. fou r-spored. with a basal clamp. Spores hyaline. thick -walled. with uneven 
surface. guttulatc. cyanophilous. not amyloid . Often with ellipsoid. thick-walled. cyanophilous 
a nd dcxtrinoid chlamydosporcs. 

Type: localit}': .S.A. 

The type species has been placed in the genus llypoclmiciwn by Parmasto (1968). It diiTers. 
however. fro m that genus in its lo ng and slende r basidia with remarkably short sterigmata and 
granular cont~nts, lack o f cys tidin. un~ven spore surface. presence of usually large numbers of 
chlamydospores: reaction on laccase wea k o r absent (laccasc: present in typical species or 
llyporhnicium). 

Granulobasidium ,·clkreum (Ellis & Cragi n a pud Cragin) Jlilich. comb. 1/0 \' . (basionym: 
Cortiri11m •·e/fereum Ellis & Cragin apud Cragin in Bull. Washburn Coli. Lab. Nat. Hist. 1: 66. 
1885). 
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G y r o ph a n o psi s Jiilich. gctr. trov. 

Carposomatu rcsupinata, dfusa , mcmbrnnacca . Hymenophorum laeve. Systema h)•pharum monomi­
tirum. H)'Phac hyalinac \'d basales \utco·brunncac, incrassatc tunicatac. fibula lac. l..amprocyst idia adsunt. 
lutco-brunnC"a, conica. incrusta ta. scptata, cum libulis. Basidia hyalina. davata, tctrasporu. Spomc hyalinac 
1·cl pallidc lutcac. lcvi tcr incrnssate tunicatae. lacvcs. ellipsoideae. inamyloidcac. 

Typus: Pl'lficu/orfa :ralundira Cunn. 1953. 

Basidiocarp resupinate. ciTuscd. membra naceous. Hymenial surface even. Hypha! system 
monomitic. Hyphae hyaline of yello\l.ish brown in the trama. thick-walled. with clamps. 
Lamprocystidia present . yellowish-brown, conical, incrusted . septate. with clamps. Basidia 
hyaline. cla\oa tc. four-spored. Spores hyaline of sligh tly yellowish. slightly thick-wa lled. smooth. 
ellipsoid. not amyloid. 

Type locality: New Zea land . 

The genus GyropJumopsis differs from all other genera with resupinate basid ioca rp in its 
slightly thick -walled spores. yellowish-brown lamprocystidia and rather large yellowish-brown. 
thick-walled basal hyphae. The genus is up to now mono typic. 

Gyrophanopsisztalandka (Cunn.}Jiilich. comb. tiM . (basibnym: Pe/li(·ufario :eolomlica Cunn . 
in Trans. R. Soc. N. Zeal. 81 : 169. 1953). 

Jack s o n o m yces Hilich. gen. 11o•·· 

Carposomata rcsupinata. dTusa. adnata. o:racca. absque rhizomorphis. t-lymenium IUC\ 'C vel rugosum. 
Systema hyphnrum monomiticum. Hyphae h)'tllinac, C)'lindrnccac vcltorulosac, basales crassc-tunka tae, 
fib ulatac. Cystidia hyalina. plus minusvc tcnui-t unicatnc. fibulautc . Basidht hyalina. stipitatc clavatu, 
fibul:ua. tenui-tuniC3ta. tctraspom. circa IG-20 Jtm longa. Spor.tc hyalinae. cylindmccac. lacves. tcnui· 
tunicatac.circa 5Jtm longac. 

Typus: Prnlophoru ph/rbiohk5 Jackson & Dea rden 1949. 

Basidiocarp resupi na te. ciTust.'d. adnate. ce raceo us. without rh izomorphs. H)•mcnial surface 
even or somewhat folded . Hypha! system monomitic. Hyphae hya line. cylindrical to torulose. 
thick-walled in the tra ma. with clamps. Cystid ia (leptocystidia) hyaline. more or less thin-walled . 
v.i th a basal clamp. Basidia hya line. sta lked -clavate. thin-walled. abo ut IQ-20 11m long. with a 
basal clamp. four-spored. Spores hyaline. cyl indrical. smooth . thin-walk-d. about 5 11m long. 

Type locality: Ca nada . 

The type species of Jacksonomyces has the typica l ceraceous basidiocarp of a Phlebiu but 
dc\'iates from tha t genus in its stalked-duva te. partly pleurobasidioid. a nd rather small basidia. 
It is named after H. S. Jackson who contributed much to our knowledge of Canad ia n 
Corticiaceac. 

Jack.wnomyces phlcbioides (Juckson & Dearden) JUlich. romh. 11o••. (basionym: Pr11iophuru 
plrlebioicles Jackson & Dearden;, Canad. J . Res. (C) 27: 150- 151. 1949). 

l e pi do m ~· c e s Jii lich. gt' ll . tW I'. 

Carposomata resupin:u a, efT usa. ccracco<rustacea. adna ta . Hymcnophorum lae,·c. Systcma h)·pharum 
monomiticum. Hyphae hya l i n a~. tcnui-tunk<ltae. indistinctae. torulosac:. libulatae. Leptocystidia adsunt. 
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hyalina. trnui-tunicala, fibul a1a . plus minUS\'t incrusuua. Ba~idia ,.,.ri~tbilia, cylindricac~. suburniformifl 
vel clavata. nonn umquam plcurobasidioidca. circa 20 x 5 pm. hyalina, fibulata , tctraspora . Spor.tc: hyalinac, 
cylindricae<:ac ' 'd angustc ellipsoidcac. t cnui-aunit.~.uac . lacves. 6-8 llm lo ngac, inamyloidcac:. 

T)'PUS: P~niophora S11fu'ulrru Litsch. 1939. 

BasidiOC'.up resupinate. effused , ceraccous-crustaccous. adnatc. Hymcnial surface even. 
Hypha! system monomitic. Hyphae hyaline. thin -walled. indistinct. torulosc . ..-.i lh clamps. 
Uptocystidia present. hyaline. thi n-wa lled , clamped. more or less incrusted. Basidia \'ariablc. 
cylind rical, subumifonn o r clavate, somc1imes plcurobasidioid. about 20 x 5 I'm. hyaline. with a 
basal clamp. four. spored. Spores hyaline, cylindrical to narrowly ellipsoid. thin ·w:tlled. smo01h . 
6-8 llm long. no t amylo id . 

Type localit y: Austria. 

The type species o f Lepidomyres was fo rmerly placed in PMebia and Xenasma. Ph/ehio is 
characterized by a waxy basidioc-.t rp .,..'i th elongated a nd narrowly clavate basidia . Xrnamw 
sensu l:u o is cha racterized by typical pleurobasidia and (in most species) amyloid or warty 
spores. 

Upidomyces subcalceus (Litsch.} JUlich. comb. not•. (basionym: Ptmiophoro suhculrt•a Litsch. 
in Osterr. bot . Z . 88: 11 9. 1939). 

P s t' u do m ~ r u I iu s JiHich, ger1. 'W''· 

Carposomala re:supinata. dfusa vd cffuso.rcfle~a. ttr.u:co-mcmbranacca, 11d na1a, rhizomorphac dcsunl. 
Hymenophorum distincte merulioideum. Systema h)'Pharum monomiticum. I.Jyphae hyalin11c. distinctae. 
tenui- \'<I basales ioerassate tunicatac, tumenu$ in KOH rolutionc. fibulae adsunt \'d in parte desunt. 
C)'Stidia desunt. 8~tsidilt hyalina, subumiformia \'d anguste clavaua, fihuhua, tctrasporn, Sporae pallide 
luteae. cylinllnu."Cuc vel leviter eurvatac, lacvc:s, lc\•itcr i nera.s..~tc tunicatae, inamyloidcac. 

Typus: Ml!rulius aurt'US Fr. 1828 

Basidiocarp resupin:ue. eiTuscd or ciTuso·rc:nexcd. ccraccous·mcmbranaceous. ad nate. rhi7.o­
morphs absent. Hymcnia l surracc distinct ly merulioid (also when dry) . Hypha! system 
monomitic. Hyphae hyaline. distincl. thin-walled or the basal ones somewhat thick-walled and 
dininctly swelling in KOH . clamps present a t a ll o r most septa . Cystid ia lacking. Basidia hy:t;line. 
suburniform or narrowly clavate. four-spored. with a basal clamp. Spores light yellowish 
(yellowish brown in masses). cyli ndrical or slightly curved. smooth . slight ly th ick·wallcd. not 
a mylo id . 

Type locality: Sweden. 

The genus Pseudomt•rulius is related to Uurogyroplumu and Snpulo. but diffe rs rrom both 
genera in its much smaller and narrower spores a nd basidia: it differs further in its basal hyphae 
which swell di!> tinctly in KOH . 

Pseudonwrullus lurtus{fr.) JUl ich. romb . IIOI'. (basionym: Mrm!iti$OUrl."tls Fr .. Elcnchus 1: 62 . 
1828). 

l,seudom~rulius elliouli (Massec) Jiilich, comb. nov. (basionym: Merulius dliottli Masse in J. 
Ro t .. Lond . 30: 162. 1892). 
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PIt rl d o m yces JUiich. gl'n. nov. 

Carposomata r~:supina ta.cfTusa , adnat3, mtmbranacca. Hymcnophorum minute odontioidcum, Sy.stcma 
h)·pharum n1onomiticum. H)·phac hy:alin:at, dtnsc aurcgatat. ttnui· tunicatac, fibulatac. Cystidia dcsu nt. 
Spinae sttriles. conicac, constantes ex hyphi.s parallclis. fibulat i.s cum paric t ibu~ tcnui·tunicatis tl hyahnis. 
Ba~idia h)'lllina. clll\'3ta, fibulata, ttuaspora , 10-IS 11m longa . Sporat h)'alinac, lllt: \'t:s. tcnui·tuniauac, 
iftamyloideac. 

Typus: Epfthr/(' gal:fnil Ores. apud Bourd. & CalL 1911 . 

Basidiocarp resupina te. effused, admm~. membranaceous. Hymenia l surraec: minutely odon­
tioid . Hypha! system mo nomitic. Hyphae hyaline. densely a rranged . lhin-walled. with clamps. 
Cystidia absent. Spines sterile (hyphal pegs). consis1ing or pa rallclly arranged. thin-walled . 
hyaline. clamped h)-phae. Basid ia hyaline. cl& \'ate. with ;t basal clamp. rou r-sporcd. aboul lO­
IS pm long. Spores hya line, smooth . thin-walled. inamyloid . 

Type loca lity: Fra nce. 

The type species o r Pteri(/omyct•s is up to now o nly ro und on old rro nds or rerns (Arthyrim,, 

Dryopttris). It was origi nally described as Epitht>le. but !he type o r that gen us has much la rge r 
basidia and very large. thick-wnllcd spores. Epirlu!lt• gal:i,,iihas been compared with Athttlopsls. 
but the basidiocarp is not loosely pcllicular.the hyphae are not loosely a rra nged and the basidia 
arc not podobasidial. 

Ptcridomyc:ts gallinii (Brcs. apud Bourd. & Gall:.) JUiich. romb. no1'. (basionym: Epirl!tle 
gol:inii Bres. a pud Bourd . & Galz. in Bull. 1rimest. Soc. myc. France 27: 264. 1911 ). 

S k c I e 1 o h )' d n u m J Glich. gl'll . mn•. 

Cllrposomata rts.upinat:t. efT usa , adnata, me:mbrt~nattll , Hymcnophorum minute h)·dnoidea cum ~pinulis 
sttrilibus constans e:~ hyphis ske:letici~ h)-alinis. Systcm11 hypharum dimiticum cum hyphis ske:le:ticis 
U)-phae generativae: hyalinat, cylind tattac \'d torulosae: , tcnui-tunicatac, fibul:uac, Ocndrohyphidia 
h)'lllina \'d hyph:~t par:1physoickac torulos.ac adsunt, cystidia de:sunt. Basidia in mcdiodistinctc constncta, 
fibulata , tctraspora, Sporac hyalinac, donptae:, dlipsoidc:tc, tcnui· tunica tae:, locves, circa 14 x I.S pm. 
mamyloidcac. 

T)·pu : EpltM/(' nrkau Cunn. 19.S6. 

Basidioca rp resupi na le, effused . ndna1c. mcmbrd.naceous. Hymcninl surrace minutely hyd­
noid with sterile spines (hypha! pegs) consisting or hyaline skeletal hyphae. Hypha! system 
dimitic with skeletal hyphae. Gcncrati\'C hyphae hyali ne. cyli ndricul to to rulosc. thin -walled. 
wilh clamps. Hyaline dend ro hyphidia o r to rulosc par.tphysoid hyphae present cystidia absent. 
Basidia dislincll)' const ricted in the middle. with a basal clamp. ro ur-sporcd . Spores hyaline. 
elongated. ellipsoid. thin ·\11-:i lled . smooth, about 14 x S 11m. not amyloid . 

Type loca lity: New Zealand. 

The type: species o r Skeletohydmmr shows the sa me: clong:ucd spores as Epitht•ll' ryplrutt. bulthc 
spores arc 1hin-wa llcd. The genus differs rrom most o1 her genera with hypha! pegs in thai the 
spines arc made up or skdetal hyphue. The genus is up 10 now mo notypic:. 
Sh~tohydnum nikau (Cunn .) Jiilich , rum h. no''· (basionym: Epitht'll' nikou Cu nn. in T ra ns. R. 

Soc. N. Zeal. 83: 629. 1956). 
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A NEW S .. F.C I ES OF' T URUL I C RI N I S DOSK 1 956 

Tubulicrinis cormri Jiilich, .ffX't". 1101'. - Fig. I 

Carposomata rcsupin:Ha, dTus.a. adn:ua, mcmbranntta. albidlt ,.d crtmt'a, odontioidca vel minute 
hyd nuidcll , Spinul:u~ subul:atat', 0,5-0.8 x 0.2-0.3 mm, Systcma hypharum monomiticum. Hyphae hyalin:Jc. 
cylindra~nt'. tt'nui- vd incru.satc tun icatac (0.2-0.4 pm). I:JC \'CS, libulatac, 2-4 11m hnac, CySiidia 
(lyocystidia) adsunt , hymlin11, parictibU5 tumcntibus in KOH, dimorpha: (a) 40-75 x 4-8.5 Jl m. sub· 
cylindral<ca \'d \'t'ntr icosa. crassc tunicata (0.5-3.5 11m). apkibus umbraculiformis: (b) I· 12 11m longa. 
crt'Sttntia la tcr:llitcr u hyphis. Basidia hyalina. subumiformia. 20-30 x 6.5 11n1. tctraspora, libulata. 
Sporac hyalinat'. late cllipsoidcac. tcnui-tunicatac. ]acn-s. S-6 x 4-5 11m, inam)·loi<k-.ac. 

Typus: Malaya. Pahang. Fraser's Hill, 1300malt ., ona rollcn trunk in the forest. J .X. I961 . f.'. I . II . C:omf'r 

(l·lt'rb. Corner). 

Basidioca rp a nnu1tl. resupinate. efT used. se,·eral em large. ad natc. membra naceous. context 
homogeneous. margin thinn ing out . byssoid. rhizomorphs or hypha I stmnd lacking. Hymenial 
surface odon tioid or slightly hydnoid. the spines O.S-0.8 mm long and 0.2- 0.3 mm wide. slender. 
tcretc-acicular. mostly simple and entire. scarce ly crowded. in places pa tch ily developed. the 
whole basidioca rp whi tish to cream-coloured. not or only slightly cracked when dry. Hypha! 
system monomitic. Hyphae hya line, rather dist inct. cyli ndrical. denstly arranged in subhy· 
mcnium and trama. thin-walled and 2-4 11m wide in the subhymenium, slightly thick-walk-d and 
2- 4 pm wide in the tra ma. with smooth surface. d amps presen t at all septa. contents 
homogeneous. Cystidia (lyocystidia) present. abundant . of hymcnial to subhymeninl origi n. 
hyaline. the walls swell ing in KOH . dimorphic: (a) la rge, 40-75 x 4-8.5 11m. \'Cntricosc or 
subcylindrk. the base sometimes bi·rootcd. thecapi tate apex 6-8.5 I' m wide and se t wi th 6-8(- 9) 
de nexed. up to 4.5 11 m long. solid spines(crystals). n basa l clamp present. more or less enclosed in 
the hymcnium or projecting up to 30 11m: (b) sma ll. 14-22Jlm long. the cylindric stalk 1.5-
2.5 IJm wide. the head 2.s-4 11m wide and set wi th 4-6 short. dcncxcd spines (crystals), the 
cystidia o rigina ting la terally on hypha! cells and not cut ofT by a septu.n . the stalk sli&h tl y thick­
walled . also swelling in KOH. At the base of t he spines and in the trar.1a arc occasional ly thick· 
walled. spicate processes up to 31 x 6 11m. mostly simple. rarely twinned , acute. not capitate. 
hya line. smooth . Basidia hyaline. suburniform when matu re. young basidi n cylind rica l to 
ellipsoid. 2(}-30 x 5- 6.5 I'm. thin-walled. smooth. a basa l clam p always present. contents 
homogeneous. with fou r su bulatc stcrigm:tta (4.5 x 0.8 /l m). Spores hya line. broadly ellipsoid. 
thi n-walled . smooth . 5-6 x 4-5 Jlm, with distinct , about I /lm long apiculus. contents homo· 
gcneous when dry. J. o r 2-guttulate when fresh. neither amyloid. dextrinoid . nor C)-anophilous. 

This type of lyocystidia \\oi th a head of umbrella-like crystals was up to now only known from 
Tubulkriflis lwmuw (Jackson) Donk (syn .: PMiophOrtl 11mbruC'fl lu Cunn .). It was a grea t surprise 
to fi nd the sa me situation in n second species. which is microscopieully rather simi lar. bu t dini:rs 
in hav ing a distinctly odomioid to somewhat hydnoid basid iocarp wi th nearly I mm long spines. 
whereas the basidioca rp of T. hamaru is very thin and smooth. The specimen wns sent by 
Professor E. J. H. Comer toget her with extensive notes on the macro- and micromorphology of 
the species. Co rner has had the opportunity to siUdy lh•ing specimens or this taxon and I mnde 
use of his notes to complete my own observations. In a foot note to hi notes. Corner expressed 
exactly what e\·ery student of this taxon think s: 'Why is such a little fu ngus so complicated?' 



J 0 1.101 : On rf.'supinotr: HusiJiomycrt;-s-YI m 

Fig . I. Tubulicrinus rorn;-ri (holotype), a lyocystidium x 18,000. 
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f U M. TiiF.R NI\ W CO MBIN ATIONS PROPO!i f. l) 

Botryobasidlum C)'Sddiatum (0 . P. Rogers) JU\ich. romb. no". (basionym: Pellic~tfuria 

cyslidiata D. P. Rogers 1943 in Farlowia 1: 101- 102.) 
Bon yobaskllum scabrldum (Cunn.) JUiich . comb. 110\', (basionym: P~llict~lariu scubrida Cunn. 

;, Trans. R. Soc. N. Ual. 81 : 326. 1953). 
Botryohypochnus alutactus (Boidi n) JU!ich. comb. nov. (basionym: 8orryobt1siflim11 alcuac('Wn 

Doidi n in Cab. MabokC 8: 18. 1970). 
Lagarobasidium detrltkum (Bourd . & Galz.) JUiich, comb. nov. (basionym: Peniop!Jora 

tll'lritira Bourd. & Galz. in Revue scient. Bourbonn. 23: 13. 1910). 
Mtgalolnlsidium humUe (Boidin) Jiilich. comb. no1•. (basionym: G/(#!ocy.flidiel/um lmmilf• 

Boidin in Cah. MabokC 4: 9. 1966). 
Panobasldium lundt ll ii (Ryv. & Solheim) Jlilich. ('Omb. no ... . (basionym: Ph)•Jodontiu lundrllii 

Ryv. & Solheim in Mycotaxon 6: 376. 1977). 
Phanerochaete arenata (Talbot apud Wa kef. & Talbot) Jlilich . ('Omb. nov. (basionym: 

Pl'niophoro urnrata Ta lbot apud Wakef. & Talbot in Bothalia 4: 944 . 1948). 
Phaoerochatte leprosa (Bourd. & Oalz.) Jlilich. comb. 110 \'. (basionym: Peniophoru radicuw 

subsp. leprosa Bourd . & Galz. ;, Bull. Soc. myc. France 28: 394. 191 3). 
Phanerochaete pd lieulosa (Talbot) J lilich. comb. run•. (basionym: Peniophora pelliculo.fa 

Talbot ;, Bothalia 6: 63-64. 1951). 
Radulomyces pseudomud dus (Petch) Jlilich. t•omb. no ... . (basionym: Hydnum pst'udonrucidum 

Petch in Ann. Roy. bot. Gdns Pcradcniya 6: 156. 1916. Lectotype: ' Hydnum pseudomucidunr 
Petch. Hakgala. Ap. 1919. Petch 5962' (K). 

Radulomycessulrureo--lsabtUiDus (Litsch. apud Pi lilt) JUlich . comb. nov. (basionym: Conil'ium 
su/fureo-isubellinum Litsch. apud Pil:lt in Acta Mus. Nat. Pragae 2 8: 43. 1940). 

Scotom)'«S subvlolaceus (Peck) Jlilich. comb. no1•. (basionym: Hypoch11us subl'iolaceus Peck in 
Ann. Rep. State Bo t. for 1893:25: 1894). The genus Hydrubusidium Pcrker-Rhodesex Erikss. & 
Ryv. 1978 (The Corticiaceae of North Europe. 896) is herewith placed in synonymy with 
ScoumJ)'('t'S JUl ich 1978. 

Xenasmatella lnspenta (H . S. Jacks.) Jlilich. comb. nov. (basionym: Cortidwtl insperutum H. S. 
Jackson ;, Canad. J . Res .. C 28: 718. 1950). 

S O M E NEW CO M8t~ATt0 NS VAL t DATF.I> 

In his important a rticle on primitive Basidiomycetes Oberwinkler (1965) published a number 
of new combinations none of which is valid when the rules or the Bota nical Code are strict ly 
applied . Arlicle 33(orthe 1978 Code) says: 'A new combination . .. .. published on o r after I Jan . 
1953. for a previously and validly publi shed name is not validl y published unless its basionym .. 
is clearly indicated and a full a nd direct reference given to its a uthor a nd o riginal publication ~ith 
page o r plate reference and date.· The 196 1 Code. which was available when Obcrwinkler wrote 
his a rt icle. la ys the same em phasis on 'a fu ll and direct reference gi ven to its a uthor and o riginal 
publica tion with page o r pla te reference and date.' In Oberwinklcrs article. however. the 
reference is cut down to thecita tion of the basionym. autho r and date: no di rect rererence is given 
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neither to the original publicatio n nor to the page o r plate o n which the basionym was described . 
And some o f the autho rs o r pu blications are al so not to be fo und in the bibliography. e.g. Bcrk. & 
Br. 1860. Rogers & Liberta 1960. Pat. 1899. Bourd . & Ga lz. 1913. Some time ago I d iscussed the 
problem with Obcrwink lcr. but he had no incl ination to give himself valid publicatio ns of the 
new combin ations in question. 

In o rder to make Obcrwinklcr'sa rt icle fu ll y available fo r future use. the new combinations are 
herewith va lidly published . It sho uld be no ted. howC\'Cr. that some of his combinatio ns have 
been omilted beca use the species are either still impe rfectly stud ied . e.g. Xenasmurellu aurora. o r 
in the mea ntime placed in ano ther genus. e.g. Tubulicium d emaridis. o r a lread y valid ly published . 
Atlrrlidium aurantiacw" cited with fu ll reference by J ii lich (1 971) a nd Eriksson & Ryvardcn 
(197J). 

Acanthobasidium delicatum (Wrtkcf.} Obcrw. ex J iHich. comb. nc>l'. (ba sio nym: Alertrodisrus 

ddirams Wa kef. in Trans. Bri1. mycol. Soc. 35: 44. 1952). 
Litschauerella abietis (Bourd . & Ort iz.) Oberw. ex JUiich. comb. no''· (basionym: Peniopllora 

aegt•rira subsp. abietis Bo urd. & Ga!z .. in Bull. Soc. mycol. Fra nce 28: 383. 19 13). 
Paullicortidum nh·e«remeum (HOhn . & Litsch.) Oberw. ex Jiil ich . comb. nm•. (basio nym: 

Cortidum ni,·eocremeum HOhn. & Litsch. in Sbcr. A kad . Wiss.'Wicn, Math,-nat. Kl.. Abt.l , I 17: 
111 7. 

SphaerobaskUum mlnutum (J . Erikss.) Obc rw. ex Jiilich. comb. no1•. (basio nym: Xenasma 
mi11111um J. Erikss. in Symb. bot. upsal. 16 ( I): 65. 1958). 

Tubulirlum dussii (PaL) Obcrw. ex JiHich , romb. 1101•. (basio nym: llypoc/uwsdu.uii Pat. in Bull . 
Soc. mycol. France 15: 202. 1899). 

Tubuli<:ium ,·enniferum (Bou rd .) Obcrw. ex Jiilich . comb. 110''· (basionym: Peniophoru 
rl•rmift>m Bo urd . in Revue scient. Bo urbonn. 23: 13. 1910). 

Xenasmalella subflavidogrisea (Litsch.) Obcrw. ex Ji.Hich, comb. 1101•. (basionym: Cortidwn 
subjla1•itlogriseum Litsch. in Annis mycol. 39: 127. 1941 ). 

Xtnasmatella tulasnelloidu (HOhn . & Litsch.) Oberw. ex JU\ich. r.omh. "o1·. (basionym: 
Corticium wlasnelloideum HOhn. & Lit sch. in Ostcrr. bot. Z. 58: 330. 1908: also in Sbcr. Akad . 
Wiss. Wien. Math .-nat . Kl .. Abt. I. 117: 111 8. 1908). 

Xenospenna ludibundum (D . P. Rogers & Libert a apud Libcrt a) Obcrw. ex Jiil ich, comb. 110 1'. 

(basionym: Xena:;ma lrulibundum D . P. Rogers & Liberia apud Li bcrta in Mycologia 52: 902. 
' 1960' , publ. 1962). 

A NE W F A M I LY OF APHY L L O I' II O R A t. P.S 

In 1976 Ginns descri bed the mono typic genus Corm:romyces based o n a specimen collec1to:d by 
Pro fesso r E. J . H. Corner in Saba h. T he onlyspct:ies. Com eromyce.t k inabo/m', is cha racterized by 
a resupi nate basidioca rp. monomit ic hypha\ system. brown hyphae with clamps. clavate basid ia . 
and large. thid: -walled . smooth . brown spores with an unu sual fea ture: they are strongly 
amyloid but not (a t least the ma ture spores) cyanophilous. The species can be compa red with 
spe.-cies of Coniophora which a lso have brownish basid ioca rps and hyphae. cla vate basidia and 
brown, thick-wa lled spores. But the spores in Conioplroru are d istinctly sho rter and wider. not so 
th ick-walled as in Com eromyce,t , never 41mylo id but practica lly always stro ngly cyanophilous. 
To accomodate this unique genus. a new fa mily is proposed . 
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C 0 R N E R 0 M \' C ETA C E A E JUiich.jam. nov. 

Carposoma1m ruupinala, effusa, brun~a . Hymc:nium lac:vc: vel kviler hydnoideum. Systema hypharum 
monomilicum. Hyphae distinctac:, brunnc:ac:a. fibula1ac: . Buidia stipi1a1c: clava1a , tc:t ruspora, fibul:ua . 
Sporac: angustc: dlipsoidc:ac:. lac:vc:s. brunrw:ac, valdc: crnssac: cl amyloidue. 

Typus: Cornc:romyt'rs Ginns in Mycologia 68: 970. 1976. 

Basidiocarp resupinate. effused, brownish. Hymenial surface even or slightly hydnoid. 
Hypha! system monomi1ic. Hyphae distinct , brown. wi1h clamps. Basidia stalked-clavate. four­
spored. with a basal clamp. Spores narrowly ellipsoid. smooth , brown, \'try thickwalled and 
strongly amyloid. 

A NEW FAMILY OF TR E MELLA LES 

The Tremc:llalc:s have recently recti,·ed special anent ion and SC\'Cral new taxa with unusual 
features have been described. Nearly all possible basidiocarp types ha ve been found within the 
Trcmcllalcs and one of the missing forms , the cyphelloid o nes. has been described rcctntly by 
Oberwinklcr & Agerer. The genus. based on Cyph~/lo opplanota Talbot (1956). has been called 
1/eteroscypha. It is a cyphclloid genus with sessi le. Oat basidiocarps and somewhat curved 
margins. hyaline and fibulate hyphae a nd longitudinally septate basidia : the spores are narrowly 

ellipsoid . thin.wallcd , smooth . no t amyloid and show spore·repctitio n. The genus was placed in 
the Tremellaceae. but since it deviates so much from the typical genern of that family. a new 
family is herewith described. It is not unlikely that the newly described genus Trtmellosqpha 
Reid (/979) also belongs here. 

H ETE R OSCV PH A C EA EJiilich.fam. IIOt'. 

Ca rposonuua cyphdloidea . .st$Siles ''~I stipitata , Systcma hypharum monomiticum. Hyphae hyalinae. 
cum vd sine libulis. Bosidia hyalina , lonsitudinaliter sept:at:a. Sporae hyalinae, tenui·tunk:atac-. la~VC'$. 

T )'PUS: llt tt roscyphQ Obtrw. &. Agtrcr apud Agtrtr &. ObC'rw. 1979. 

Basidiocarp cyphelloid. sessile o r stipita te. Hypha! system monomitic, Hyphae hyaline. wi th 
or without clamps. Basidia hyaline, lo ngitudinally septa te. Spores hyali ne. thin·walled . smooth. 
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FlAGEllOSCYPHA SECT. lACHNElLOSCYPHA 
A LINK BETWEEN THE GENERA LACHNELLA AND FlAGELlOSCYPHA 

R. AQERER 

ltu titmfiir Biologie, Tiibingen• 

A new species is described and a new combina tion is made in the genus Flax~llos· 
q phu: f . montis-onugui' Agerer 1nd F. liblmiano (Cooke) Agcrer: l.A~hndla rosat' 
W. B. Cooke is recognized as a S)'nOnym or F. liMrliana. - Flagrllosqpha mont is• 
anagoeand F. I!Mrtiana possess on 1he rruit·bodytwodifTercnl typesorsurf'a~ hairs. 
- The basidia or these species arc~ bigger and have rather stout sterigmata, the spores 
a~ on the average longer than in many typical sp«ies or Flagdloscypho. Moreover 
the spores are often subralcispora·li ke and the fruit-bodks arc cupulate and broadly 
stipitate as in the species of Loclmrllu. 1 - Bcc:a use or the similarities o f these species 
and their rather isolated position wit hin the genus Flagdlosqpha a new s«tion is 

proposed for this group: Flagtllosqpha s«t. Ulchndlosqpha. 

The genus LachneJ/a Fr. has been emended by Donk some yea rs ago (19.59). Slightlyallered it can 
shor1ly be characterized as follows.-

Fru it·bodics cup-shaped wi th a broad stipc·like base, rarely slightly higher than wide; surface 
hairs. rounded apex included. finely nspcru late wit h crystals, with ra ther thick (up lo 2- 3 11m) 
walls, from base to apex almost wit h same diameter: spores rather large. 10-20(- 25) ll m long. 
asymmetrically ovoid (in 1hc type species) or subfalcispora·like. smooth and wit h largcapiculus: 
b3sidia very large too. generally 4 80 llm long. occasionally longer than 100 11m: s1erigm:na' 
ruther stout , cu n ·ed . conical. 

As an exam ple Fig. I depicts LachtJel/o tilioe. a typica l species of the genus. 

The genus Flagelloscyplw Donk has recen1ly been emended by mysclr (197.5). Briefl y 
summarized the mos1 im porlant characterist ics are.-

Frui t-bodies more or less cup-shaped, white: surface hairs ""tit h walls mostly th inner than 111m, 
rarely swelling in potassium hydroxide, encrus1ed with fi nely acicular or coarsely acicular or 
rhomb1cal crystals. apica lly thin-walled . very narrow and mostly not encrusted ; basidia on the 
a\'erage mostly shorte r than 30 11m with ra ther thin sterigmata : spores asymmetrically sub­
globose. ovoid, elli psoid or na,•iculate. mostly shoncr than 13 Jlm. smoolh , thin-walled. nei ther 
amyloid nor dextrinoid. 

• lnstitut fUr Biologie t, l.ehrbcrek h Spe:Ocllc Botanik. Auf der Morgenstellc I. D-7400 Tiibingcn I. 
Germany. 

1 Subfalcispora-like means wit h the ssmc type of spores as Lochndla subfaldspora. 

))7 
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Fig. 1. f.A( hnl'lla tilial'. - a. Jbbit of fruit-bod ies. - b. S«tion through fruit -body:~ur\'cy. - c. S«tion 
through fruit -body: dc:tail of Wac. - d. Surfact h:r. ir in KOH Hr;.. - c:. Spores. (All figs. from hoiOI)'J)C. K.) 
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Many species arc described and illustrated by Agcrer (/97.5). 
Two species. formerly placed in the genus /..oclmella (Cooke. 1961 L. libeniana (Cooke) 

W. 8. Cooke a nd L. rosae W, B. Cooke- a nd a further species. undoubtedly belong to thcgc:nus 
f1ugr llo.(rypha. even though all these deviate in the sa me features from the o ther species o f the 
genus Flatl'llo.fr)'pha. 

flagt'lloscypha libtrtiana (Cooke) 
Agcrer. ramh. 1101'.-figs . 2. 3 

C.•phdlu lih.-rtiunu Cooh m Grcvlllcn 8: 8t. 1880.-ClwnMypho llbtniono (Cooke) 0 . K. in Rev. Gcn . l : 
841. 1891 - Lorhnt>llatrbntiallu(Cool.:c) W . B. Cooke in Beih.Sydowia 4: 73. 1961.-Type: Belgium. near 
Maimed)'. 'm ramis deconfau is Comis masculae' ( • Cormu mus) (hololype: K). 

IJJrhrll'llt~ roJ.Ot' W. B. Cooke in Beih. Sydowia 4: 78. 1961. - T)'pus: U.S.A .. Idaho. UY.is Co .. near 
Mohler bctw«n NezPerce nnd Crnigmonl. 290cl . 1949. 11. W, Smith & W. H. Cookdhololypc; herb. W. B. 
Cook( 26106). 

Fruit -bodies cup-shaped . with more or less distinct stipc. appressed to patent ly hairy. up to 0.4 
mm high . densely crowded. Surface hairs of two types. first type 3- 4,,m in diam .. slightly thick· 
V.'3llcd , with cla mps at the base. apically sligh1ly poi nted or whip-like with sometimes ramified 
eods. "'-"ith minutely acicular. rod · or needle-shaped. up to 4 ,,m long crysta ls: this type of hairs 
p:uticulnrly present near the ·mouth' of the fruit-body- those quite at the edge of the 'mouth ' 
not nagcllate but with tips rounded and finely encrusted . Second type (3 . )4-5(- 6)Jim in diam .. 
w1th somewhat dextrinoid up to I.S,Jm thic k walls. clamped a t the base. in IO"'fo KOH somewhat 
trre~ularly swelling. apica lly slightly pointed o r blunt. with up to 4 11 m long, rhombicnl or 
amorphous crystals. rarely naked: crystals soluble in HCI. but many gra nul ar o r acicular 
structures on the hypha! walls persisting; this second type common on the outside of the frui t­
bod y. H)•phac of tr:tma somewhat agglutinated, (1.5-)2- 3.5(-4.5),Jm in diam .. clamped. Basidia 
(35-)40 55(- 65) x(S-)9-11(- 12) ,rm, suburnifo rm. with 4 sterigmata . clamped at the base. 

Spores asymmetrically ellipsoid to asymmetrically ovoid. slightly na\•iculatc or slightly 
subfalcispora-likt. (10-) 10. 12.5(- 14) x(5-)5.S- 6.5(- 7.5) Jim, on the average 11 .5-12.5 11m 
long, with spore factor 1.9- 2.1. nei ther amyloid no r dextrinoid. 

SUBSTRATE.- Twigs or Cormu mas and Ro.~a spauldingii. 
SPECtMENSEXA MI NED.- Holo typeand isotype ofCyphe/tu librrtionuand holotypc of Loclu/l'/fa 

Fftlgdlv.w·yphu lihcrtimw resembles Lor.lmella roS(lf' ver)' much. The fruil-bodies arc alike. 
alt hough those of L. ro.tae nrc somewhat larger. The spores as well as the basidia are sim il arly 
shaped and of a lmost the same size. The surface hairs vi rtually resemble each other. even though 
the finely encrusted surface hairs in the type of F. /ibertituw seem to lad: whip·like ends. 
Uowever. this specimen is \'ery old and the ends of these surface hairs are difficult to study. but 
the ends of the younger su rface hairs arc not as compactly encrusted as their lower puts. 
Therdorc 11 is well possible that o riginally whi p-like ends were present in the type or F. libertitma. 

In F. lih,•rti(IIUI as well as in L. rosae youn~; . finely encrusted surface hairs do no t ha\'e nagclla ­
like end s: mstead they have a rounded. encrusted ape:tt . In view of th is ali i consider Lttdmt•llu 
rmut• (1961) a younger synonym of Cyplrt'llalibl'rtitmtt (1880). Conseq uent ly Flttgrlloscypha 

Ubt•nimw is the correct name for th is species. for comparison of F. liht•rtimw with F. mom is· 
onaga~. see the discussion under that species (p. 342). 
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·oung rruil·bodies . • Surracc: hainor,·~ry) it-body: dt!ail or b'toffruil-bodlt$.- 11 . Section l.hrough rru 'b lana - a. Ha I . body· sun·cy.- c. K) F;g. 2. Flago•llo.«yphal~ •·;:.,,;o~ lh<o,gh f'""~ll fi~ f<om holooy,.,, . 
just on lhc subslrat~a~ i~ HCI. - c. Spores. ( edge. _ d. Surfatt 
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Fig.). LodtMifurosac-. - 11 . Habit offruit·bodies. - b1• bl • b,. S«tions through fruit·bodiesofdifferent 
age: survey. - c. Section tbrouah a fru it-body: detail of edge. - d. Surface hair in KOH to-;.. - c. Spores. 
(All figs. from holotype, herb. W. 8. Cooke 26106.) 
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flagelloscypha monlis--anagae Agcrcr. sp('{'. 1/0\•. 1 

M !SAI'I'UEO NAMf..-l.adrnr/lu rosaf' sensu Agcrcr in Nova Ht:d 'o\•igia 30; 314. 1978. 

Diffcrt ab omnibus sp«icbus gcne ris pilis crystall is angustis ct Ionge:: aeic::ulnribus, O:•gc::llis romosis in 
margine cupulae. 

Cupulae patinaceae. late stipitatae. hirsutae, a lbae, ad 200 pm altae, solitariae U$qUt: ad g.rega riae. Pih 
externi duobus formis: forma una maximnm p:mc::m in ma rgine cupulae sita, 2.S- 3.S 11m crossa. 
subcrassitunica m.crysuallisangustisctlongc acicuhtribus. ad S11m longis, nagcllis ad 20J•m longis. ramosis. 
- forma alia non in marginecupul:te sed extrinseca siut. 3.S-4.S(- S)Jim erassa. ad 2,1m erassitunieata.m 
10"1. KOH 1rregulnriter IUrgescens: basi tenuitunicata, a picaliter rolundata, subcra.ssitumea la vcl !cn uitu· 
nieata: erys1allis grosse: acicularibus \"CI grosse rhomboideis, ad 4 Jlffi longis. Hyphae tramac subagglutinatae. 
libuligcrae. 2- 3.5(-S)Jim crassac. Basidia 28- 36 x 8-9 J•m suburniformi:~ . 4-sterigmatka. fibulige ra. Sporae 
asymmctrici·cllipticac vel na\·icul:~ rcs vel l achndlac subfa lcisporac similes. hyalin:te, leves. 8- 9.S x 4. 
5.5(- 6.5) Jl ffi , c. 8.9 pm longae. proport io spora rum c. 1.8: nee amyloidcne nee dextrinoideae. Ramulis 
insidcns. Typu ; Can:ny Islands. Tcnerifc. ' l orbccrwa1d zwischen l as Mercedes und E1 Bailadero. ca. ) km 
vor El Bailadero, 700-750 m NN', Ag;•rc•r & Blan: . I) March 1975 (holotypus; in herb. 1\ @:c:rer 5848). 

At>I>ITIONAI. s .,t;ctMF.NS E:<AMINED.-Ita ly, Trcnt ino. Vah·estino. ·an dcr StroDe zwischen 
Tura no und Ma!!.asa·. R. Agt•rt•r & C. Agnt•r-Kirchhoff 16 July 1976 (herb. Agerer 7284. 7285. 
7286). 

A detailed descriptio n with ill ustralions was given earlier (Agcrcr, 1978) under the n:t me 
Lnrlmelfn rosae. Therefo re. here onl y a La ti n diagnosis is given. 
Flagellosqphomomi.Nmogac~ diffcrs fro m F. libntimw in the prese nce of repea ted ly ramified, 

minutely acicula rl ycncrusted surface hai rs quite o n the rim of the frui t-body- o nly :t fe w of these 
hai rs occurring on the o utside- whereas this type o f surface hai rs can only be fo und on the 
o utside of t he cup in F. libertimm. In I he Iauer species I he mi nutely acicularly encrusted i>urface 
hairs on the rim a re blun t. not mmi ficd a nd fumisht.-d wit h crystals up to the \'cry apex . 

T he spores of F. momis-mwgac are smaller (averaging 8- 10 Jllll opposed tot'. 12 JHn in F. 
liberlitma). Likewise also the ba~id ia a rc smaller. viz. 28- 36 x 8- 9 pm (F. monli.t·unagu(') against 
(35-)40- 55(- 65) x(S- )9- 11 Jim (F. libertiana). Ea rlie r. Agc rcr (1978: 314) has given the 
va riabi lity in spo re size of the whole species. a nd no t on ly the variabili ty o f the cited type 
specimen. 

FLAGF.l.LOSCYI'UA SI'EC. 

Fruit -bodiesshallowlycup·shapcd . wi th ralhcrbroad stipe-likc base. single o r in small groups.. 
white. pa tentl y ha iry, up to 0.2 mm high. Su rface hairs o f only o ne type. (3- )3.5-4.S(- S.5)Jiffi in 
di:t m .. with up to 2.5Jm1th ick walls. dcxtrinoid . swelling in KOH 10"/u (but se ldom irregula rly). 
cla mped a t the base. with coa rse ly-acicular. rho mbica l or amorpho us crystals: apices sometimes 
na ked . somewhat thic k-walled and slightly poi nted. Hyphae o f the tra rna (2- )2.5-3.5(- 4.5)pm in 
diam., agglutinate, cla mped . Basidi a 27- 35(-40) x 8- 10.5 Jlffi . suburn iform. 4-sporcd, clu mped 
at the base . sometimes transversa lly se ptate, with rat her stout. horn-li ke sterigmata. 

1 En-t-~OLOGY.-Thc: type was found in the Anaga MountBins ofTencrife. 



AGERER: On Flog~llosqpha sert. Lachnellosqpho 343 

Spores asymme1ricu lly ellipsoid. asym mea ically ovoid , slighlly navicu la te to subfalcispora­
like. 9- 12.5 x 4-6Jlffi, on the average I0- 10.5Jlffi long. with sporcfactor t '. 2.1. neither amyloid 
nor dcxtrino id. 

SPF.C'IMF.N f. XA MI NEn.- Bclgium. ncar Malmcdy. 'ad Comus maris in ramulos emortuos'. 
Libtrt (S). 

This specimen. also collected by Libert ncar Malmedy in Belgium, is very similar to F. 
lihmiana. It grew 'ad Comus maris in ramulos emortuos' and has 1herefore the same finding 
data as the type or f~ lib~rtiamt, as the name Com11s moscu/o is a synonym of C. mas. 

Fig. 4. Flagellosc)'pha spec. - a. Habil or rruil·bodies.- b. Scclion through fruit· body: SUI"\'C)'.- c. 
Section through rruit·body: detail or edge.- d. Spores. (All figs. from S.) 
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Flagelloscyp/t(, /ib('rtiana and this specimen are so different. that they are most probably 1wo 

distinct species. Flagello.fC'J'plw spec. exhibits only the coa rsely-acicul:trly to amorphously 
encrusted type of surface hairs with th ick walls. sometimes howeve r possessing na ked ends. One 
could ch ink that this colkction rcpresems a young specimen of F. liln!rtiana, but already the 
young fruit-bodies of F. montis-cmagm! and F. lilwrtiana have two types o f surface hair . Even 
though the fruir-bod ies of Flagt•lto.\'C)'plw spec. are sma ll . they a rc nearly as large as those of F. 
libt•rthmu I hat a t this stage exhibit two types of surface hair. whereas F/(lgttllo.fr)'plw spec. only 
exhibits one 1ype. 

At fir st sight it is somcwh;tt astonishing that Libert collected two difl'crent but closely rrlattd 
ta:ta on the same substrate on the same locality. but this is sca rcely surprising, if general 
ex perience in firld -mycology is ta ken into consideration . Frequent ly related SJXCies grow on the 
sa me substrate a tthc sa me place (e.g . F.jagi,Jeo a nd F. mimtti.v.~ima on lea ves of Fogu$ $i/mtico). 

C ttAK.A<.'TERISTICS COMMO:-: TO Ft.AGELJ.OSC YYIIA S PEC.. 

F. MONTIS·ANAGAE AND f . LIBERTIA NA 

The basidia o f these species a re mostly longer than those of t~'Pica l species of the genus 
Flagelfojryplm. a nd the sterigmata appea r rather stout when co mpared with those of the other 
species. 

The spores of the species discussed arc relatively long. At least some spores a rc subfalcispora­
like contrary to those of typical species o f F/age/losqphu. (Subfalcisporn-like mea ns that in 
outline the spores ha"e a \'entral depression ncar the middle. combined with a relatively great 
length .) 

The fruit -bodies o f the three a})(rra nt species arc cup-shaped and have a more o r less distinct. 
broad. stipe-likr base. Only two of the species o f the genus Flngelloscyphn thus fa r known ha"e 
such a base. viz. F. donkii and J;. de.\'lrinoidta . HoWC\'Cf. these two species possess difl'erent 
spores. smaller basidia und other surface hairs (Agerer. /975). 

The surface hairs o f the species described abo\'e are ' 'ery characteristic. In all three there are 
coarscly-acicularly to rhombicall y o r amorphously encrusted surface hairs with a diameter 
d iminishing only slightly towa rds the apex . Their upicc~ arc more or less blunt and mostly 
encrusted also. If surface hairs o f a second type arc present. these have finely-acicula r. rod· or 
need le-like encrustations and are more o r less tapering toward the apices. which arc naked and 
ramified in F. momis-anagm• and F. lihntiww. In some of the o ther species of Flagelloscypho a 
few ramified tips of surface hairs occasionally occur. but those species differ considerably in 
o ther fea tu res. The abo\'e described species ha\'e relati vely thick-wa lled surface hairs swelling 
irregularly in a solution of KOH. as in all species of Loclmelltl Fr. emend. Donk and in a few of 
the other species of Flagl'lloscypha with thick~wa llcd surface hai rs. 

The coarscly-acicu larly a nd rhombicully encrusted surface ha irs of F. momis·tuwgtlt' and F. 
lihl'rtiona as well as the Oagclla-like apices of the second type of hairs gi"c reason to put these 
species into the genus Flagl'llo.(cypho. On the o ther hand some characteristics de\•iate from those 
of typical spt.'cics o f Fla!{t"lloscypha. 

The rclati\'cly big spores of which at least some arc subfalci spom-likc. the reluti\'ely long 
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buidia Y.it h their stout sterigmata a nd thecupulate fruit·bodies with their broad stipe-l ike base 
platt these spec:ies in an extreme position within the genus FlagrtJosqplw. The occurrenceohwo 
types of surface hairs on the same fruit -body accentuates this position. Flag~lfoscyplra spec. 
resembles F. monris·rmagtlt' and F. lihertimm in ma ny characters. There fo re it stems best to place 
it toget her with these two species int o one gro up. even though it does not sho w two types of 
surface hairs. For this group of three species a new section is proposed within the genus 
Flogrlfosqplw. 

Ft.geiiOS(ypba Donk S(:ct. Llchnellosc:ypha Agerer, sut. 110\', 

Cupulae patintu.xae. late stipitatae, patenlibus pilis. in1erdum duobus formis pilis \'Cstitae: forma una 
itmpcr pracscn),Crystallis maioribus. oekulo ribu.s vel rhomboidei obsillt, \'el amorphc incrustatll , :apicibus 
rotundaus vel subcuspid:uis. nonnullis flmgcll is. crassitun icatis. in 10"/. KOH irrcKulariter turgC$Cens: formn 
ahJ tantum prancns in compluribus spccicbus. Oagcllis instructis: crystallts minoribus. acicul:uibus ,•cl 
lontc aciculuibus. Basidia plcrumquc longior:~ quam 30 J.lnl, plus mmus,·c $Uburniformia, stcrigma tibus 
robu)tis. Sporu ~mpcr quidda m Lachncllnc subfnlcisporac. 

T)·pus S«tion1s: f1D6t>llosr.!pho momis-unagor Agcrcr. 

The type-section Ffagellusqpha Donk sect. Ffageffo.fr)plm is characterized as the whole genus 
11oas cha racterized by Agercr (1975). 

Tilt! POSITIOS Ot' F t.AOtJ.LOSCVPIIA SECT. lACIINELLOSCVPHA 

IS RFOARD TO TilE <.iE.-.:us lACHNELLA fR. p_\U~'ND. 0oS K 

The species o r the genus /...orlrneffa as emended by Oonk possess apically ro unded , linely­
acicularly encrusted surface hairs having al most the same diameter from the base to the apex. 
Though the apices or the surface hairs in F. momi.t-anagol! and F. filwrt iana arc blunt also and 
ha\·ealmostlhc same diame1cr fro m I he base to I he apex. these species stand nearer to I he typical 
species or Ffug~lloscyphtl because of the coarsely-acicula r a nd rho mbica l encruslations. 
Moreover ,. .. monris-onagat." and F. Ubt•rtinna feature a further t )'pe of surface hair which is 
flagella-like. 

Browse of the someti messubfalcispora·like. ratherlongspores, the relatively lo ng basidia a nd 
the= broad stipe-like base of the fruit-bodies , sect. Ladnwlfosc)IJ1ha is a link between the genera 
Flag~·lloscyplur und Larlmef/(1. The ga p, howe\'cr. between Lachm•lfo emend. Donk (1959) a nd 
Ffagt>llusqpJw emend. Agcrcr ( / 975) remains sufficiently wide to justiry the maintenance of their 
separa tion. 

In dcr Gau ung Flagdloscypho "'ird d ne neue Art bcschricbcn und eine Ncukombination \'Orgcnommcn: 
F montis·anagar Agerer und 1-: lihrr1ionu (Cooke) Agerer: LurhnC'IIa rosar W. 8 . Cooke wird a Is Synon)m 
von F. ltMT/lunu crkannt . - f7ugC'IIosryphu montfs.anago~ und f: libC'rliana bcsit;o;en am FruchtkOrper 
Zllit1erlci R a ndh~ta rt ypcn.- Die Basidien dieser Artcn sind griHkr und bilden zicmlich ki.iOigc Sterigmen 
und llie Sporen werden durchschnittlich liinger o. ls bci typisc:Mn Arlen dcr Gauung Flagrllosqpha: UbcrdiC$ 



346 P EI!.SOONIA - Vol. 10, Part ), 1979 

sind di~ Sporen of1 subfalcispom-3hnlk h und die FruchtkOrpcr schlisselffirmig und brei! gestic It wic bei den 
Arten dcr Gauung Lod,u•lla. - Wegen der A.hnlichkeit dieser Arlen und der rtlativ isoliencn Stcllung 
innerhalbder Gat tung Flugrllos(J'pho. wird fU r dicse Gruppe cine cigene Scklion \'o rgesch lagcn: Flag~ffos· 
qphu sect. LA~hnrllosqphu . 
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ULTRASTRUCTURE DES HYPHES INCRUST!:ES 
DANS LE GENRE SKELETOCUTIS 

J. KELLER 

l.Aboratoire de Cryprogamie. ltl.ftillll de Botanique. Net~ch6tef• et 
l.Aboratoire tie Cryptogamie, lnMilut de Botanique. Lausanne 

Les hyphes incrusti:es de toutes les espta:s du genre /nC'ru.stoporitl on! toutes Ia 
mC:mc ultrastructure a l'e:u:cption de /. C'omrola q ui doit ~tre rcplaci, pour ceue 
raison, dans \c genre Poria. Le m~me I)'PC de cristnllisations hyphiques existe par 
contre chez Sbletocutis amorpha nkcssitant. vu le caractCre prioritai re du genre 
Skt>fl•tonlti~· (1958) sur lc genre lncrustoporia (1963), les nOU\'Clles combinaisons 
suivantcs: Skl'lt'lorutis alutacra. S. nirra, S. ~rcandida: S. stdlur, S. subi, camataet 

S. tsclrulymica. 

Domanski erCe en 1963 1e gen re lncrustoporia (espCcc type: Porit1 stt'lhu! Pi hit) po ur quelques 
PolyporacCes pourvues d'hyphes incrustCes au nivcau des dh:sc!pimcnts. 

En 1969. Eriksson & Strid ajoutcnt Po/yporus semipilemus Peck a u genre /llcrtlstoporia ca r "In 
our opin ion a lso this species is an lncrustoporia'. Sa position systematique avait d 'aillcurs dCj3 
emba rassC lcs mycologucs qui l'ont nommC tour it tou r Po/yporus sl'mipill'O fll.f Peck {1881: 
Saccardo. 1888: Lowe. 1966). Po/yporu:,·chioneus Fries (IS IS: Bresadola, 1908). Po/yporus nil•t>IIS 
Jungh. {1839). Leptoporus chiom'IIS (Fr.) Quet (1888). Leptopoms semipih•arus (Peck) Pilat 
(1 938) et Tyromyres semipilealus (Peck) Murr. (1907: Ja hn , 1963: Bo ndarccv. /971). 

Mais. pcu sa tisfait des genres ex ist ants pour y placer P. n•mipileaws. Po uza r (/966) propose lc 
genre Leptolrimilfls Pouz. qui, pa r son nom. souligne bien lc e.a ractCre trimitiquc de Ia tramc 
{Teston . 1953; Reid. 1963; Lowe. 1966). 

Quclque temps aprCs. Donk ( /97 /) rCu nit lcs genres Jncrustoporitt ct Leptotrimiws: po ur lui. le 
ca ractCre trimitiquc n'est pas un criu!-re suOisant pour si!pa rer deux genres et ccla d '.autant plus 
que tous lcs au t res CICmems (hymCnium. spores. hyphes incru stCcs. ear actCrcs cultu ra ux.) sont 
idcntiqucs. 

Ainsi done. scion Ryva rdcn (1974. /976). lc genre /ncru.Hoporio eom prcnd 7 cspCccs. / . 
ulutun•a. I . car~wola. I . nirl'u. I. percumlida, I . Slt!lltre. I . subincurrwta ct / . lsdmlymica. 
essenticllcmcnt caraetCrisCcs par des hyphcs incrustCcs. Et c'est cc point commun particulier qui 
a eveiiiC notre curiositC au point d'en fa ire une ana lyse au microscope Clectroniquc :i balayagc 
(M.E.B.) afin de s.woir s' il y a unitC architcctura \c da ns lc genre considl:rC ou non. 

• Rut E. Argand II. 2000 N<:uchatel. Suisse 
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Su r conseil de Monsieur le Prorcsscur John Eriksson de GOteborg. nous avons Cgalcment 
CIUdii: une espCcc non rattachCc aux lncrustoporia. Skelt•tocutis amorplta (Fr.) Kotl, & Pouz .. 
cspCcc type du genre Skeletoruti.f publiC en 1958. 

Lcs especes i:tudi«s duns lc pri:scnt article sont d'originc europtcnnc. :i !'exception de /. 
cameo/a rCc:oltC en Tanzanic. 

Nous a vons ana lyse Ia mati:riel sui\•:mt. -
Trois exsiccata r~us de J. Eriksson: /n('fustoporia stt~llatt (Pihit) Dom .. Fungi succ~ei. 

12.6.1952 (0 05559). - J. ,.·uhir•camatu (Peck ) Dom .. Fungi suecici. 30.10.1959. - l. tsrhulymiro 
(Pil:i t) Dom .. Fungi suecici. 21.9.1966. 

Deu:~: exsiccata r~us de L. Ryva rdcn: /. carnl'ollJ (Orcs.) Ry\', (0 5239).- I . pt•rcum/iJa 
(Malcnc. & Bert.} Ryv. (0 1247 1). 

Trois cspc!ces en provenance de In rCgio n de Neuchtitd : / . alutocea (Lowe) Reid. Herbier J. 
Keller 1883et 2131 (NEU). - / . nht>a (Jungh .) Ryv .. Herbier J. Keller 24 15 et 2440 (NEU). ­
Skelnocutis amorphtt (Fr.) Ko tl. & Pouz .. Herbicr J. Keller 1331. 1367 ct 1823 (NEU). 

Su r lcs 8 cspC<:cs Ct udiCcs. 7 ont dO etrc obscrvC:es 1i rewt sec (exsiccaw): oucun traitcmcnt 
spCcial n'a CtC nCccs:mire pour apprCter le mau':riel ct lcs fragments a nt CtC analysCs aprCs simplt: 
doragc. 

Seul./. '*'t'a a CtC rCcoltC ;i. l'i:tat frdiS et immCdiatement obscn ·C:: sa st ructu re a CtC maintcnut: 
en parfait Ctat gr:lce a lu technique du point critique rCalisC justc avant lc doragc. 

Toutcs nos observations on t CtC rCalisc!cs sur un microscope t lectro nique 3 bnla)•age Jcol JSM 
35. B 20 Kv. 

Rr:Mf. M.CIEMENTS 

Nous tenons :i ex primer notre profonde grdtitude 3. Monsit:ur It: Professeur John Eriksson dt: 
GOtcborg de scs nombrcux conseils j udicicux (C tudc deS. mnorpha. transfcrt des dirrtrentes 
cspCcesdu genre lncrustoporiadans le genre Skeletorutis) et de renvoi de matCriel . Nous tcnonsi 
rcmercicr Cga lcmcnt Monsieur le Jlrofesseur Leif Ryvarden d'Oslo de nous a voir fai t pan•enir 
divc rsexsiccata. Nous remercionsenfin MM. A. Gauthicr (directeur). T . Jalanti ct F. Ardi1.1.oni 
(collnboratcurs) du centre de Microscopic Elc=ctroniqut: dt: I'UniversitC: de Lausanne pou r leur 
assista nce technique. 

R f::sUL TATS ET lliSC IJ$.~10N 

Tous les lnmmoporia CtudiCs prCscntent lcs mCmcs hyphes incrustCcs :i !'exception dt: I. 
romeolo. CependA nt . contrairemcnl aux crista ll isations obscrvCes sur les hyphes ou cystides 
d'a utres Aphyllophorales. celle.\i-ci paraissent !trc bien particuliCres. En dTet. il nc s'agit pas de 
beaux cristaux en forme de pyramides. de cubes. de plaques ou de pailleues. mais de masses 
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Figs. 1- 2. Skt!l~ tocu tts nivt'a (Fig. I, x 4.SOO: Fig. 2. x 9.000). 
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Fis. 3. Skrfl'/()('uti.r ufultlcru x 9.000.- Fig. 4. SkrlnorutiJ pnrumlitla x 6.000. 
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Fig. 5. SJult to~utl.f sttllar x 12.900.- Fig. 6. SkrlttOC'IItis sublntar110ta x 7.200. 
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Fig. 7, Skrlttonills tsdrul)·mlco )( 10.300. - Fig. 8. Purln rurnrolo x6.600. 
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amorphes reeouvrant plus o u mai ns intensi:mcnt lcs hyphcs des pores; ces masses irrCguliCrcs 
prtsentcnttoutcfois des a iguillons relativcmcnt bien dhelopp(:s ct sou vent composts d'CICmcnts 
cylindriqucs disposes perpendiculairement :i In surface. 

lncrustoporia car~teo/o par contn:. rhilc une structure trts diffCrcnte car ses cristaux sont de 
petits paraiiCICpipCdcs rCguliers (Fig. 8). 

En regard de Ia grande homogCni:it i: de st ructure des hyphe.~ incrustCcsd u genre l~tcnmoporitl, 
il devicnt Cvidcnt que ce ca ractCrc peut , sa ns aucun do ute. etre utilisi: com me critCrc sO r pour 
dCfi nir le genre. Mais alors. il fnut en exclurc / . cameo/act rcme llre eette espCcc dans lc genre 
Poriu oU cllc ligurait jusqu'ici (8rCS<tdola. 1896: Lowe. /966). 

Cctte breve rCvision des hyphes incrusti:es du genre /ncrus toporia a doncCtC compli:ttc. com me 
nous l'avions mentionni: dans l'i nt rod uclion , par l'examen deS. amorpho. espCce type du genre 
Sktletomti.r. L'j~Ce de ceuc Ctudc compiCmcntairc nous a CtC: suggCrCe par J . Eriksson qu i 
presscntait Ia proche parcntC de cette cspCce avec les fttcrustoporio. El. conformi:mcnt aulC 
previsions d u sp(eialiste suCdois. il s'cst avCrC que lcs crista ux sont bien identiques ;i ceulC des 
/nnustoporio (Figs. 9. 10). 

En ri:sumC, nous sommcs en prt:sence de sept esptces voisines poss&lant un caractCre 
commu n Cvidcnt . des hyphcs incrustCcs :i structure particuli~re . II est dCs lors to ut nature! de 
,·ouloi r lcs ri:u nier dans un mi!me genre. l .'on pourrnit etrc tentC de transferer simplemcnt S . 
amorp!Jo dan s lc genre lncru.'itoporiu, mais lecode de nomenclature ne le pcrmet pas car le genre 
Sktlttocurt'sest plus ancien et est. dece fai t. prioritairc. II de"ien t ainsi nCccssairede transferer lcs 
espttcs du genre /ncrustoporia - y compris l'espCce type - da ns lc genre Skelctocutis. Par 
consCquent . htcrustoporia dcvient synonymc de Skeletocuti~· ct lcs tfansfert s suiva nts sont 
ntcessaires.-

Skdttocutis al utacca (Lowe) Keller. cumb. nov. - PoriaaltlltiC('U Lowe. In Myeologia 38: 202. 
1946 {basionyme). 

Sktlelocutls nh·ta (Ju ngh.) Keller. t·omb. na1•. - Polyporus ,;,.,.,,s Jun gh. In Verh. Batav. 
Genootsch. (Kunst. Wet.) 17: 48. 1839 (basionymc). 

Sblthxutis ptrcandida (Male~. & Bert.) Keller, comb. nov. - Poria ,wrcamlida Male~. & 
Bert. In Acta Phyt. Darcin. 8: 3S. 1971 (basionyme). 

Skeletocutissttllae (Pil:it) Kellef. comb. no1•.- Poria stPIIm• l,i!at. /11 Sb. nt\ r. Mus. Pra7..c (8 ) 9 
(l): 107. 1953 (bas;onymc). 

Sktletoc:ulis subincamala (Peck) Keller. comb. 1101'.- Porill ltttt•mwta Peck va r. subincarntlta. 
In A. Rep. NY St . Mus. nat. Hist. 48: 118. 1895 (basion)•tne). 

Sktletocutis ISC'hulymka (Pil:i t) Keller. comb. 110 1'.- Pnrio urlwlymico Pi hit . Itt Dull. trimest. 
Soc. mycol. F r. 48: 35. 1932 (bnsion)'ffiC). 

Rien entcndu. cc transfert n·a Cti: possible que pa rce qu 'il n'y a pas de critCre prCcis permcttanl 
de maintcnir sCp;:1ri:s les de ux ge nres en queslion. 

L'on pourrait a Ia rigucur nous fa ire rema rquerque S. amorplur possCdedes tubcsgCiatincuxet 
quece carnctCrc n'existe pas chet It s a ut res espCces si ee. n'est S .. ru>/fae pourvu de minces zones 
ri:smcuses entre les couches de tubes. Cette particulariti: n'est pourtant pas suffisan te pour 
contrcbalaneer lc: caracti:re net et prCcis des hyphes incfustCes. 
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Par consCq ucnt. lc gc nrc Skelewcutis s'enrichil de 6 espCces grAce 8 Ia mise en Cvidence d'un 
caractCrc nouvea u racile a observer: les crislallisations hyphiques. 

Sulllllllary 

The incrust«t hyphae of all species of the genus /nuustoporia (1963) ha\'t: the sarm: very typ~eal 
ultrunructurc. " i th thC' exception oft hOSC' of I. rarntoola. Consrqucntly the hm-nmmed species is to be rc· 
insc:rted in Poria. The crysudlilations on the hyphae of S. amorpha. the type: species o f the earlier generic 
name $kr1Nnrutis ( 1958), are of the same son. Therefore lnrrustoporltt hlt ~ to merge into Sktltroruri.f, and 
the follo.,.,ing new combinations arc proposed: Skrfnorutis ofuwuo, S. nil't'O, S. pt'rrandldo , S. sttl/u,., S . 
.iubincurnaro, and S. urhulymiru. 
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Figs. 9- 10. Skelt'torutis amorplra {Fig. 9. x 11.700: Fig. 10. x I S.OOO). 
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PublishM by tM Rijkshcrbarium. Lc:idcn 
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NOTES ON HYGROPHORUS--UI 

The group of Hygrophorus olivaceoalbus (Hygrophorus substct. 
Olh·aceoumbrini Bar.) In nor1h-westem Europe 

EEF AR~OLOS 

BiohJgical Station. Wijstn ( Drelltt> ) . Nnherlmtds• 

A taxonomiCal and nomencla tural revision is gi\'C:n of llygroplwrw subsoct. 
Olivouownbrlni Bat ., as fo und in western and <Xntral europe. and rc:p~nted by 
four specks. Extensive dcscrip1ions and a k~y 10 lhcse spteic:s are prc:sc:ntcd. For 
nomenchnural reasons one new species is described. viz.. llygrophorus fHrsoonii, 
id~ntic:al with H. dichrous Kiihn. &: Romagn. (invalidly published) and H. limof'inw 
in I he concept of some au1ho rs. Ncot)'pc5 nrc desisnated for H. lotitobundus Brilz. 
and //. oll•·auoalhus (Fr. ex Fr.) Fr. Special all~ntion is paid to the ecology and 
geographical dislribution of t he concerning species in the Netherlands and Belgium. 

Subsection 0/i,·oceoumhrilli Bat. seems to be a relatively natural and ralher well distinguishable 
unit wilhin lhe genus Hygrophorus. It comprises species wilh olivaceous or bro wni sh caps, 
having a st rongly viscid s1em due 10 !he presence of a glulinous veil {Singer, 1975: 200). 

While preparing lhe sec1io n on Hygrophorus for the Chccklisl of Agaricales in the 
Netherlands. I ca me across the fu ngus at present generally known as II. dichrous Kiihn . & 
Romagn. This name ha s no t been valid ly published. as noted previously by several aUihors (see 
p. 371). To solve 1he risen nomenclat ural and taxonomical questions it has been useful 10 
in\'estigale rxsicca1a from other countries with emphasis on Belgium. 

The very confused situatio n in lhi sspccies-complex can be demo nstrated by the fact that from 
the 14 collec1ions labelled as 1/. oh\·accoa/bus in Belgian herbaria. five appeared to belong to H. 
pttsoonii (syn. H. diclrrous sensu KUhn. & Ro magn.) and 1wo to if. /arirahundu.s (syn. H. 
fusC"oolbus sensu Rieken). Most exsicca la labelled as H.fuscoolbus ha \'C been identified by me as 
H. ~tsormii. Yet the species in this group ca n be distinguished fairly well. mostly e\•en in 
exstcca1a witho ut annota tions. Misidentifications arc due to the neglect of some microscopic 
characters. particularly pigmentation of the pileipellis. and especially 10 the emphasis in keys o n 

• Comm. No. 208 ofthe Biologscal Sta tion Dr. W. Bcycrinck, Wijster.-Comm. No. S6 of the Dept. of 
Planl Ecology of the Agr!Cuhural Universi ty, Wagcningen. 
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some macroscopic propert ies of t he stem. namely the absence or presence of brownish belts and 
spo ts. In general the clarity of th~ belts decreases according to the series II. oli•·aC't>oo/bus. H. 
persoo,tii. II. lntitabtmd/IS, H. mesou:pllrus. However this character depends also largely on the 
agcofthccarpophorcs and weather conditions. Within one groupofcarpophorcsof ll. (X'rJoonii 

I found young specimens with evenly pa le ochre stems a nd mature ones with more or less 
pro no unced oli ve-brown belts and spots ahcrnating with yellowish parts. The bells become far 
more di tinct on dryi ng out. but usually become almost indisti nguishable agai n in c:xsiccata. In 
the sa me wuy the stem in moist carpophores of 11. /arirahwrdus is predominantly white, mostly 
showing ra ther few small brownish fibrillose spots. When dry the stem shO'II-'S distinct grey­
brown belts. a nd sometimes it is almost completely coloured . This phenomenon can be explained 
by the strong shrinkage of the glutinous layer during the process o f drying. which cuuscs the 
loosely a rra nged pigmented hyphae to aggregate into a predominantly longitudinal direction. 

Bresinsky & 1-luber (/967) have published a key to the cxsiccata of llygroplrorus sensu stricto. 
Within l/ygroplrorc1s sect. Colorati, II. oli•·accoalbus and H. dichrous (syn. H. persoonir) arc 
d istinguished from the other species (among others f/. f uscoalhus, syn. H. lariwbrmdr~s) on 
account of their thick pileipellis (180-300 Jlm thick. in the remaining species less than 180 11m) 
and the presence of brown spots a nd belts on the stem. As no ted above the pattem on the stem 
gradually disappears in exsicca ta and isoncn complctely in\·isi ble after a few years. Moreo\·er H. 
fati tabumluscan show darker spots in dried specimens. In my opinion neither the thickness of the 
pileipellis is a good character. The degree to which this ixotrichodermal tissue ca n be revi\·ed . is 
completely dependent on the methods used fo r dryi ng. I found the fo llowing variation: H. 
o/i1·actoalbus I SO-S30pm: H.pt rsoonii200--800(- 1300)Jlffi, a nd H. latitabundus 300-850(- 1000) 
pm. Nevertheles.~. I think that exsiccata ofthese spcciescan in most cases be clearly distinguished, 
employing some of the sa me characters as used lo dislinguish fresh fruit bodies. However. I did 
not find a reliable means of distinguishing small specimens of H. {X'rsoonii from II . mesotepl!rus, 
a species not being included in the key of Bresi nsky & Huber (I.e.). 

It appears that II. ""'~·otephms is the only species of 1his group of which o riginal materia l has 
been preserved (sec p. 376). To achieve a clear a nd reproducible concept o f the other species 
under consideration I ha\'e designated ncotypes for H.lut itubundus and II. olivauoalbus. which 
are respond ing to 1he o riginal descriptions and collecled in 1he regions. in which the species were 
o rigina lly recorded . These neotypes ca n be cspeciall )· useful for comparison with species from 
other continents. e.g. the North America n 1axa described by Hesler & Smith (/96J). In addition 
new cha rac ters muy be tested in the future . It responds to the plea made reccntly amongothers by 
Smith (1977: 150). 

Next to the morphologica l char.tctcrs. specia l attention has been paid to ecologica l da ta and 
the geographical distribution of the species in the Netherlands and Belgium. On account of the 
frequent misident ificat ions in this group I ha ve only indicated those observations on the maps. 
which arc supported by re ... iscd collections in an offic ia l Herbarium. Hence. the maps do not give 
a complete picture but . befo re a sufficient number of collccaions ha\'C been studied . the patterns 
are probabl y reprcsen1ative. For 1he Netherlands I ha\'c accepted the S x S km grid used for the 
mapping of phancrogams (Mcnncma & at .. 1979). For lklgium I followed the 'Atlas de Ia Flore 
Beige ct Luxembourgeoise' (va n Rompaey & Deh·osa llc. 1972). where squares o f 4 x 4 km ha\'C 
been used as basal units. 
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PRESt. NT A nON OF DATA 

The macroscopicchar.Icters in the descriptions a rc based on the rather few collections studied 
in fresh condi tion by the a uthor or on exsiccata provided with exten sive original an no ta tions. 
The microscopic characters come from all exsicca ta listed after the descrip tions. Characters 
obscr\'C:d in cxsiccata arc designated with the abbreviation 'cxs: . 

The colour c:odcs mentioned ore occording to Korncrup & Wanscher ( 1967). For the use of 
some other terms and abbreviations the reader is referred to 'Notes on Hygrnplmnts- 1' 
(Arnolds. 197.5). 

A CK:O.:OWLEDGMEl\'TS 

I am very muc:h indebted to Dr. A. Bien fait (Bruxellcs). Prof. A. Brc:sinsky (Regensburg). Dr 
V. Dcmo ulin (LiCge), Prof. P. Hcincmann (G cmbloux), Prof. H. Hertel (MUnchcn).and Prof. M. 
Moser ( lnnsbruck) fo r sending me valuable collections. Dr. V, Demoulin . Or. l. Imler 
(Antwc rpen) and Prof. M. Moser provided me wi th interesting info rmat ion. Thanks on e also due: 
to Dr. C. Bas. Lcidcn. who cri tica lly read the manu script. an,d to Mrs. C. Strom (Bcilcn). who 
corrc:ctc:d the English. 

K 11v 10 TIII1 SPECIES OF H ' '(iR0PHORU5 SURSI:CT. 

Ot..I \ 'ACEOUMIIIUNI I S NORni·WISU:aN E u aOP£ 

Ia. Spores (9- )10- 16(- 18) x(6-)6.5-9jtm, on the average I I.S- 14.1 x 7.4--8.6 ~m. Basidia 61- 81 x (9.5- ) 
I0- 14(- 14.5)1tm, on 1he average 64-78 x 10.5-13.6jtm. HyphBe of pileipellis almost exdusi\·c:ly wi1 h 
intracellular pigment, smoot h or occasionally \'cry slightly roughened, wi1ho u1 exn accllulor granules. 
no I becoming blue in alkaline solutions. Stem 4--10 mm thick (exs.: 2.5-9 mm), slenderly cylindrica l, wi1h 
dis1inc1 dark belts. opex smooth or pubescent. Associated wtih conifers on add soil 

H. oli,·auoufbus, p. 376 
b. Spores-(7 . .5-)8-12(- 13.5) x (4.5-).5-7.S(-11.5)1lm,on theaverage9.0- 10.6 x 5 . .5-6.81-fm. Basidia(40-)4S-

71(- 80)x7- I I.S(- 13) pm, o n the uerage Sl-64{-70)x8-J0.5 ~Jm . Hyphae o f pilripdlis 'Ai th in· 
traccllular pigmau, but al least in part ro ugh by encrusting pigmenl and of1cn wil h utraccllula.r 
granules, sometimes becoming blue 10 alka line solutions. If stem slenderly cylindrical. then associated 
wi1h deciduous trees: ifassocia1cd with conifers then gro wing on calcareous soil. and stc.m 10-38 mm 
thick (eu.: (7- )8- 22 mm), fu siform or ,·entricose. Apex of s tem with small whitish pustules. usually 
1uming orungc-brown in exsicau a . 2 

2a. Ca p 20-40 mm broad, pale brownish to beige with dBrk bro wn ccn1re. Stem slender, 45-65 x ) .5-6.5 
mm , in all conditions white o r pule bro wnish without darker belts. Pileipell is wi th rather fa intly 
encrusting pigmcn1 : cxl rnccllular granules absem or scarce. ncn~r becoming blue in alkal ine solulions. 
Associated with deciduous 1rccs • • • , , , 1/, mrwtrphrus, p. 374 

b. Cap (27- )30-100 mm broad. rnthcr dark olivaccous to greyish brown with \'try dark centre. Stem 
cylindncal to \"entrico~.(4.S-)6-38 mm thick, mostly wit h oli\'tto grty·brown belts. atleasl on drying: 
if no distinct belts prt:Knt, then 'Ai th a very s to ut stem (IG-38 mm thick) and associated with conifers. 
Encrusling and cx t nu:~llu l ar pigmen t in pileipellis oflen blue in al kaline solutions . . . . 3 

]a. Cap .S0- 100 mm broad (exs.: (27- )3.5-80 mm). brown to grey brown, wit h al most weak olivaccous tinge. 
Stem IG-38 mm !hick (u s.: (7- )8-22 mm), \'entricoseor fusiform. when moisl almost completely white 
or with mo re or less pronounced greyish brown spots. turning more distinct and darker on drying. Flesh 
compact and firm. in cen trc of cap ~- 10-25 mm thick, white- , Gills white to pak pinkish cream. 
Exuaccllular pigment in pilc-ipellis not blue in alkaline solutions. Auociatcd with conifers 

H, lut itabundus, p. 360 
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Jb. Cap (27- )30-70(- 85) mm broad (cu.: 20-60(- 70) mm). bro~A·n with more or I~ distinct oli\•accou>. 
ochractous or pinkish tinge. especially towards the ma rgin. Stem (4.S-)6- I S(- 17) mm thick (ellS.: J.S 
9(- 12) mm), cylindrical or slightly fusiform, when moist ochraceous or ye.llov.ish . usually wi1h daffir 
oli'-'BttOus or brown belts and spo1s. a1 kast in mature curpophores,turning morcdininct and d:.rkcr on 
drying. Aesh first firm and while, nt centre of cap up to 14 mm thick , b«oming softer and greenish 
yellow v.i th age. Gills firs! white, often becoming greenish yello""' wi1h age. Extmcdlular pigmcm in 
pilcipcll is wdl developed . oOC'n (but not im·ari:ably) turning in pan dark green-blue in alklllinc so lutions, 
usually only at thC' mos1 superficia l hyphae. A5-<0eitucd wit h deciduous tn:c:s . II. fH''·wonfi, p. 365 

H YGROPHORUS LATITAIIUNI>US 811.1TZ.-figs . 1- 8 

llygrophoruslatitubundus Brill_ in Bot. Zcntbl. 80: 11 8. pl. 437 f. 14. 1899.- cOI)'J"C (de)ign. mihtl: R. 
Griiningu . 4 Oct. 1962, Aug.sburg (M ). 

Hrgropho111s oli'fflrt-oolhus f. o/Nsu.s Brcs .. Fungi ttid. 92. 1887. 
MlSAI'I'LIW SA>tts.-Llmoriumfusroulbumscn~u Rid;cn, Dlliucrp,: 13, pl. 5, f. I. 1915. - 1/ygroplloruJ 

fiut"oalbus~nsu Drnnis d-ol, inTnms. Dr. m)"to\, Soc. 43: 74. 1960; sc::nsu Bresinsky &. Sumglln Z.. P1ltk. JZ: 
21. 1966: ~nsu Rrcsinsky & Huber in Nova Hedwigia l<t 156, 162. 1967; sensu Arnolds In Coolin 17 (suppi .J: 
33. 1974: sensu Moser. KJ. KryptogFI. 2 (b/2): 80. 1978; sensu auct. cur. plur. 

1/ygraphorus limildm~of sensu KUhn. &: Romagn .. Flore nnnl.: 60. 1953: sensu Romagn .. Nou\•, Ali. 
Champ.4: 259, 1967: scnsu Bon.t'n Documsmycol. 7(27- 28): 39. 1977: scnsu Moser. Kl. KryptogA.l(b{2): 
80. 1978. 

Cotouuo II.LUS"TRAIIOss.- Brc-sadola. I.e.; Rieken, I.e.: Romagnesi. I.e.: Bull. Soc. mycol. France 85. 
Alla.S 180. 1969: Cctto. I Funghi dal vcro 2: 650. 1976. 

SELECn :o DUCII.n•rtOs s.- Brcsinsky & Stang), I.e.; Romagncsi. I.e,; Bon. I.e.; Bull. 1nmc:s1. Soc. m)eol. 
Fr.ance. l,e. 

Cap (14/41 (50-)65- 90(- 120) mm broad. first scmiglob:ue o r obtusely conical \l-ith st rong!)' 
involute ma rgin. then ex panded to almost nat with prominen t obtuse umbo, not hygrophanous. 
lirst ra ther dark greyish brown (M 5E6, 6E6} o r with faint olivaccous tinge (slightly towa rds 
4E6). wit h dark fuscous cent re (M 5F6. 6F6), then slightly paler. nea r margin to rather light 
greyish brown (M 504), a t extreme margi n first whitish tomcn tosc. very st rongly gluti nous. 
glabrous o r very faimly fibrillose below slime layer. Gills fl • 50-70. 1- 1- 31 broad ly ad nate to 
subdccurrent. thick. distant . not ventricose. up to9 mm broad. white to pale pinkish cream. Stem 
50- 115 x ( 11- )14-38 mm. very stout . fusiform o r ventricose. often attenua te downwards. first 
connected with ma rgin of cap by a glutinous hya line vei l. above veil at apex (I 20 mm ) dry. 
white wi th small white noccosc warls, sometimes with hyaline dropiNs. downwards strongly 
glu tinous wi th sma ll grey-brown fibri llose spots scattered to rather dense on whitish back­
ground . drying with larger and darker spots a nd transversa l bands to almosl evenly grey-brown 
(M 404. ES). Flesh in cap up to 25 mm thick. firm. white: in stem a lso white or slightly yellowish 
at base . Smell on cutting agreeable. sweetish; taste none . Macrochemical reactions: KOH on 
apex of stem light )'ellow with yellow warts: on base of stem a nd cap orange: in flesh ncguti\'cor 
yellow in base of stem. . 

Spores (1 00/ 10/9) (7.8- )8.1- 11.5(- 13.4) x 4.7- 7.7(- S. I)Jlm, on the average 9.0- 10.6 x 5.7- 6.7 

1,m, Q = ( l .25- )1.3- 1.9(- 2.2). ellipsoid to ellipsoid-oblong. not constricted. with large obtuse 
a piculus(Figs. 2. 3). Basidia {45/9/8) (45-)47- 71(- 81) x (7 .2- )1!.0-11 .5(- IJ.O)I'm. on I he average 
5~3(-70} x 8.2- 10.5 Jim, Q=(4.6-)5.0-7.J(- 8.2). slender!)• clavate. 4--spored. sometimes a few 
2· o r 3-spored (figs. 4. 5): in some c.arpophorcs intem1ixcd with scattered cylindrical basidiolae. 
l". 29--4 1 x 4-5.5 11m (Fig. 6). Hymcnophora l cystidia none. Trama of gi lls divergent . composed 
oflongchainsconsislingofsho rt to moderately long. cyl indrical or somewhat innated elcmenls. 
measuring (35/6/ 5) 20- 125(- 192) x 3.8-14.0Jim. Pileipcllis a well developed ixotrichodermium. 
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up to 1100 11m thick . (in exsiccala revivi ng variably. mos1\y 10 300-850 Jlffi thick), consisting of 
irregularly branched crt.'CI hyphae. loosely interwo ven in the upper pan. more compactly 
downwards. with cylindrical elements 1.5--4.8(- 6.0) 11m broad: hya line or wi th in tracellular 
dispersed light brown pigment and a variable pan of the hyphae wit h encrusting pigment. also 
commonly with more or less intercellular gra nules not changing colour in a leal inc solutions (Fig. 
8). Stipitcpcl\is an ixotrichodermium like pi lcipcll is bu t thinner. up to 400 11m thick . Wart s at 
apex of stem consisting of compact fascicles of branched h)•phae with cylindrical or slenderly 
cla\•ate terminal cells. ~. 38--65 x 4.3-5.8 J•m. smooth with greenish intracellular pigmen t and 
some intercellular gran ules(Fig. 7). Stipitetra ma regular with rather long cylindrical elements.~. 
4.5-10.5 ~Jm bro;jd . Clam ps numero us in most tissues of the carpopho res. 

ExstCCATA. ap (27- )35-70{- 80) mm broad. oflc:n wit h thick invo lute margin. Ocshy. 
greyish ochre brown to rather dark greyish brown with fuscous to almost black centre. dull or 
moderately shining. often slightly radially fibrillose. Gills cream to o ra nge- or brownish ochre. 
Stem (43- )50-90 x (7- )8- 22 mm. fusifo rm , apical pa rt distinct . cream to ochraceous with many 
small orange brown to dark brown pustules. downwa rds mostly ochre brown to ligh t ord nge 
brown. darker at base. sometimes with grey brown tinge. mostly a lm ost evenly coloured but in 
some c:npophores wi th prono unced darker spots a nd belt s. 

NoTF.s ON ntE t<o:EOTYPE (It GrOninger s. No .. 4 Oct. 1962, M).-Exskca ta or three halves of 
rather youngcarpophores in good condition . Spores flO/ I) 8.6-10.5 x 6.2- 7.2(- 7.5)Jim. ellipsoid 
(fig. 3). Basidia IS/ I) r. 53-69 x 8.6-9.6 11m. slenderly clavate. 4-sporcd (Fig. S). Gill 
trama bilatera l with narrow cyli nd rical elemems. c. 23- 105 x 4.3-6.2 pm. Pileipellis an 
ixotrichodermium reviving in KOH 5% to up to 850-1 100 Jlm thick : hyphae 1.8-4.8 
11m broad. hyaline o r with pale olivaccous intracellular pigment, moreove r with en­
crusting pigment and rat her numerous extracellular gra nules, no t becoming green blue 
in alcaline solutio ns. 

Fig. 8. H)·gruphwus lmiwbundus, radial S«tion of pileipelhs. x 1000 (rrom Arnolds 3878). 
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EcoLOGY.-Hygrophorus larirabundw'i has been reported by a ll au thors from natural or 
phtntcd fo rests o f Pinus(e.g. Rieken. 1915: 13: Romagnesi. 1967: 259: Bresinsky& Stangl. /966: 
21). From the elevt'n collections stud it'd. t'ight were reported from the neighbourhood of Pi11us 
S)'f,·esrris. bu t two collections from Belgium arc reported to have been fo und nea r Ptcra, rom 
one collection (Dumb/ott, 21 Oct. 1952) no deta ils about the habitat are known. 

r:ar Augsburg the spcci~s grows in Pinu.f woods with a herb layer do mina ted by Molinia on 
calcareous soi l (Bresi nsky& Stangl. /966: 22). A preference for limestone has also been reported 
b)' al most all other autho rs (~ .g . Rieken, I.e.; Romagnesi. I.e.; Bo n, / 977: 39). The distribution 
pattern in Belgium conlinns the~ observations (see below). Probably H . fatiiDbundus occurs 
optimally in open grassy woodla nd and at wood edges. Ncar Ave-ct· AufTc it has been observed 
for se\'eral years growing in the direct surroundings of one isola ted pine at the margin of a dry 
limestone grassland (Mesobrometum) on s tony soi l with low humus content. This clearly 
indica tes a myeorrhi1.al relationship with trees (in this case with conifers). as is supposed for all 
members of J-/ygroplrorus sensu stricto (e.g. Singer. 1975: 198). although no direct proof has yet 
been gi\'cn . Fructilieation occurs in western Europe in Octobe r and No\'embcr. In more 
sou thern regions carpophores have: been o bserved until Dcct'mbcr. 

0tSTRI8UTION.-Hygroplrorus lmirabundussccms to be widespread in the temperate and warm 
regions of centra l Europe. cspc:ciall y in hilly a nd mountaino us districts. It has not tx.-en reported 
in Scandinavia a nd seems to be a lso absent from the: Netherlands. A probable record of H. 
fust'oalbus sensu Rieken from the Netherlands by Arnolds (·1974: 33) rela tes most likely to H. 
persoonii (syn . H. dirhrous sensu KUhn. & Romagn.). 

In Belgium the species has o nly bet'n observed in the calcareous hills in the southern part of the 
phytogeographical ' Meusc:-d istrict'. characterized by the occu rrence of numerous calciphytie 
and thermophylic phanerogams (de Langhe & a/ .• 1973). 

COLL£CTtOt-:S EXAMil"ED.-8 e I g i u m: prov. Nam ur: A\'e·ct·A ufTc. Le Roptai. T iCne del 
COre, 6 Oct. 1977. E. Arnolds & J. Frencken. Amnidf 3878 (WAG-W): .doc. , 2 Nov. 1975. 
J. Fn•11Cken .f .No. (L); Biro n S. o f Barva ux, 21 Sept . 1952. J. Damblon s. No. (LG): Ban•aux. 19 
No\'. 1970, P. Jleinemmm4962 (BR. GEMBL): between Vier\'CS and Treigncs. 9 Nov. 1970. A . 
Marchal 70.219 (GEM BL). 

F M.,. N c E: Provence. Ca rqueiranne nea r Toulo n. Dec. 1959. A. IV. Koopman & A. C. Vetil 
s.No. (L). 

G ERMA N v : Ba\'aria. Augsburg. Sielxntischwald. 4 Oct. 1962. R. Griininger s.No. (neotype. 
M): s.loc .. s.dat .. C. &.f 1791 (L): Augsburg. Ha instetterv.•ald. 3 Oct. 1969. R. GrOninger s.No. 
(M ); s.loc .. Oct. 1958. A. Brt'Sit~sky s.No. (M). 

1/ygrophorus lariwhumlu.r is the most robust representa ti ve of Hygrophoms subscct. Oli\'tl­
relmmhrmi a nd can even be disti nguished in the lield o n account o f its thick a nd heavy nesh and 

ih stout s tem. Like /-1. olimreoalbus, it is associa ted with coniferous trees. but the latter species 
grows on poo r acid soils. whereas H . IMirubtmdus secms to be restricted to calcareous soils. As a 
conscquenec. these two species occur in different phytogeogra phical districts in Belgium (fig. 9). 
Morco\'cr numerous macoscopic and microseopiccharactcrs exist : in fl . oli\'aceoalbu.r the: cap is 
smallt'r and the stem much more slender without a noccose apex and with distinct darker belts 
also when moist. the: flesh under the pileipellis is usually yellow: spores and basidia arc 

significant ly larger (figs. 33. 34) and encrusting pigment in the pileipcllis is lacking. 
For thcdifTercnccs between H.latitabmui11Sa nd fl .per.mom'i the reader is referred to the key on 

page 359. These species. too. appear to be well sepa ra ted in morphological and ecologica l 

respects. 1-l owever completely rt'liablc microscopicdifTercnccs have not been rOund. although II. 
pi'r.monii genera lly possesses more pronounced encrusting pigment lind intercellula r granules 
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Fig. 9. Gcogrophical distribulion or 1/yxrophorUJ latlwhulldul ( ~>. II. llltSDit pluus <•J and H 
oll,•urt·oalhus(• ) in Belgium. The rtl~\·ant phyco~g.n~phica l dhtricu have b«n ind teatcd al'Cording 10 ck 
l..anght' & of. (1 97)), 

oflcn turning blue in alka line solutions. Exsiccata without annotalions cannot ulways be 
distinguished with certainty. 

Hygruplwms la titabundu.~ is best known in Eu rope under the name of HygrophorusfiL~coalbus, 
especially since the interpreta tio n of that name given by Rieken (1915). li owever the o riginal 
description of Agaricus fi1Scoa/bu.s by Lusch (1819:. 520) shows large discrepancies wi1h the 
spc..-cies ab<we: it should be u fungus with a stature near Agurit'uso/i ,·aN!oolhuswith the cap 39-6S 
mm bra nd and the stem 52- 78 x 6.3-12.6 mm. hence considerably smaller than H. Jaritabundus. 
Moreover the stem should be not viscid. without spots or belts. but o n the eontr3ry white and 
noocose-sq uamulose ('Stipes nocc:oso-squamulosus. neque maculatus nt.'C viscosus'). This 
description suggests a species ncar H. agathosmus(Fr. ex Fr.} Fr. :and ll. puswlaws(Pers. cx Fr.) 
Fr. in Hygrophorussu bsect. Tl'pllroleuri Bat . A fungus which meets this description is no t known 
to me. 

In the 'Flore anal)•tique' KUhner & Romagnesi (1953: 60) have described this species as ' II. 
Jimacinus Fr. ex. Scop. · Scopoli ( 1772: 422)described Agaricus Jimucinusas a slender fungus with 
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a stat ure completely different from tha t o f H . Jatitabum/us. At."Cording to Orton ( 1960: 258) it 

might represent H. mesou•phrwr Berk. . & Br. Also Fries used the name a lways for a much more 

slendcr sp«ies. In my opinion the epithet ' limacinus" has to be rejected as a 'nomen otmbiguum et 

confusum', which will be argued in the d iscussion on //. persoonii (p. 373). 

KUhner & Ro magnesi (I.e.) were fo llowed mninly by French autho rs. Moser (1978: 80) 

di5t inguishes H. JimaC'iml.rscnsu Romagnesi fro m H.fim·oalbusscnsu Rieken main ly o n account 

of the grey brown bel ts and spots o n the stem o f the first compared to the whi te stem in the latt er 

species. Bresinsky& Stangl (/966: 22) have established that in the surroundings of Augsburg the 

clot hmg of the stem varied from indistinct to \'Cry pronounced belts . I observed in the collection 

Amolds 3878. tha t fresh and moist carpophores had a lmost completely white stems. but that 

striking grey brown gi rdles developed during the process of dcsiCC3tion. Conseq uen tly in my 

opinion both i'axa arc synonymous. which coincides with lhe idea of Bon (1977: 39). 

In a publication of Brcsinsky & St:tngl (1966) dealing with a revision o f Bri tzclmayr's 

'Uymenomycc:tcn aus SUdbayern' I came across the name Hygrophort1s lalitab1mdus Brit z .. 

vohtch is ident ica l with H. fuscoulbus aet:ording to these autho rs. Indeed Britzelmayr 's pln te 
(1899: 437. f. 14) shows the characteristic stature of o ur fungus and his description fits also well. 

Moreover Bresi nsky & Stangl were able to stud y a collectiOn of this mushroom fro m the type 

local ity in the Sicbcntischwald ncar Augsbu rg. It seems self-evident to choose t his collectio n, 
which is in perfect condit ion. as the neot~'J)C o f fl . latitahmu/us. T o my knowledge this is the 

oldest acceptable name for the fungus described above, altho ugh it is not impossible tha t an older 
name will be discovered in futu re. 

Hygrophorus persoonii Arnolds, ,fpec. no\•.-Figs . 10- 16 

AguriciU' UmodnwSch:aeR'., Fung. B:av, 4 (1nduprimus): 74. 1774 (pi.JI2. 177 1):ex Pers .. Mycol.europ. 
1:94. 1828lnon Hygrophorus limarinu5 (Scop. 1772) e:c; Fr. 18311 -? H. mr.rott'phru.s). 

IIJ'Brophorwdic'hrous KUhn . .l Romagn .. Flore anal.; 60. 1953 (no I validly published): Or1on m Trans, Br. 
m)·col Soc. 43: 258. 1960 (n,v,p,): Bresinsky & liubc:r in Nova l-led.,_,·igia 14: 156. 162. 1967 (n.v.p.): 
Malen(on & Bertauh. Champ. sup. Maroc 2: 496. 1975 (n ,,·.p.): Moser inGams. Kl. Kryplog,.l, 4, Aun. 2 
(b/2): 80. 1978(n.v.p.): non Hygruphorusdkhrous Hongo in J. Jap. Dol . 33: 101. 1958{ - .spc.-cies orsubgenu.s 
IIJJ'OQ'hf'). 

COl.OUII.FIHU.IJSTRATtoss.-Cooke. lll. Rnt. Fungi 6: 881 (897). 1888: Lange. Fl.:tga r.dan. S: 162A. 1940; 
M:archtand, Champ, Nord Midi 2: 112. 1973. 

SEI.f.CTF.D Of..SCIUVTIOSS.-KUhner & Rom:agnesi, I.e.: Tra ns. Hr. Ol)'COI. Soc. 43: 258. 1960: Weslnil. 
Pil1.bt. 9: 36. 1972: Coolia 17 (suppl.): 31. 1974: Makn\:DII & Bert:tUh, I.e.; Docums myeol. 1 
{27- 28): 39. 1977. 

Pilcw: (27- )30-70(- 85) mm lat u). prima obluso-conicus vel semiglobaluS margine: 10\'0IUIUS, de:in 
con,•uuli \'d t:.11pansus. umbonat us. non hygrophanus, olivacco- \'d grisco-brunneus, murginc pallidior 
ochraceo-brunneus \'1!1 isabc:llinus. g.lutimnissimus. l..amc:llae IL • 28-S2. 1• 1- 7] h11c: adnatac \'1!1 subde· 
eurrmtes, subdistantcs. huae. frequenter imem.-nosae, primo alb3e dein pallide virido-luteae. Stipes 43-SS( 
lOS) x (4.S....)6- IS(- 17) mm, aequalis \'1!1 subrusirormis. deorsum auenuatus. apic:e siccus. albus, albo· 
nocculosus, deorsum vdo uni\'1!rsnli g\Uiinoso. primo ochraecus vel pallide brunncus. mox olivacc:o· 
brunneo.mac:u1atus. Caro in pilco usque :ad 12 mm lata, prima compacta. alba. dcin mollis. frequenter 
p:tllide viridis, odorc: saporequc indistinct is ,·el\eviter fruct io-odoris. Sporae (7.7- )8.0- 11.5(- 12.0) x (4.3- ) 
.t.S-6.7(- 7.2) pm, ellipsoideae. ovoideae vel oblongae. Ras1dia 45-6h(7.2- )tl .l}-.12.0 pm. vulgo 4-
sporigera. rnro pro parte minore 2·sporigera. Cystidia null:. . Lamella ru m trama dh'1!rgc:ns, cellulis{29-)H-
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Figs. 10-16. H)ogrophorus {H'rsoonii.- 10. Carpophores, x O.S. - II. 12. Spores. x 1000.- 13. 14 
D:tsidia , x 1000. - 15. S«tio n of wam o n apex of Slem, x 1000. - 16. Rudial scetion of pild pcllis. x 1000. 
(f igs. \0, II . \)from A111oldsJ891. holotypc:: Figs. 12. 14. IS from Bas9.U: Fig. 16from &u&SM.·tmf'flhmgh 
lk Vc>ijf', 21 Oc1. 1954.) 
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148 x (3.K- )5.4-25pm. Pileipc:llis i,~~; ot richodcrmiformis. 500-12001tm laiUs. etsiccata (200-)250-800(- 1300) 
pm, hyphis tenuibus r.tmosis. ( I . )1.0-5.8!- S.S)pm !otis. C)•lindricis. pigmento intrncdluloso olivacco cum 
pigmento incrusta ntc et granuliscxt raccllula ribus frequenter pro parte obscure C'.tr: ru k<wiridr: in Nl-I.,Ot-1 et 
KOH. Verrucae ad apicem stipi tis hyphiscon1pactis, ccllulis tcrminalibus clava tis \'c\ cylindricis, ( 17- )25- 62 
x 4.3-7.211m. Stipitipc:llis ixo trichodr:rmifo rmis ut pileipcllis sed tenuior. Fibulae frequent es. Ad terram in 

$ihis dcciduis. sub Q11rrcw . 
HOLOTVPU5.- Iklgium. Prov. ofNamu r. TiCnc au,; Pauquis near Nismcs. IOkm S. ofPhilippc:vi lle. 3 Ckt. 

1977. Arnoltlf 1892 IL: isotypus WAG· W. BR). 
ETV!oiOLOGY.-Nomcd in hono ur o f C. H. Persoon (1761- 1836). 

Cap (26/8) (27- )30-70(- 85) mm broad. firs t obtusely con icul or semiglobate with involute 
margin. then convex to expanded with weak to large obtuse um bo. not hygrophanous. first 
rather da rk greyish or oli vaceous brown (M 4E7/ 8. 6E7 or more olivaceous towards 4E7) with 
dark greyish to blackish brown centre (M 5F7, 6E7/f7. 6F7). then paler especially in margin al 
zone towards light greyish or oli\'aceo us brown. ochre brown to pale orange ochre. incarnate or 
isabella (M 6C4. 60 5. 5C4. 5C4/4C4. 58 3. 58 3/4). mostly with olivaceous ti nge. centre always 
much darker. sometimes slightly fibri llose nea r centre, very strongly glut inous. Gills IL = 28- 52, 1 
""1 - 7) broadly ad nate to shortly decurrent. rather thick . subdistant to distant. often inten •eincd. 
up to 9 mm broad. first whi te. discolouring grad ually light g..C:cnish yellow (M IA3, 383. 38 4. 
J B4/C4). Stem 43- 85(- 105) x (4.5- )6- 15(- 17) mm, Q =3. 8.5. rather firm to rather slender. 
cylindrical to slightl y fusiform. grad ually attenuate towards base. at apex (c. 8- 15 mm) dry. first 
white then pa le greyish or greenish, with many small white floccose warts, downwards glutinous. 
first cven lyochraceous to light brown (M 484. 484/C5. 5C6). gradua lly more or less breaking up 
inao irregular olivaceous to greyish brown fib rillose ba nds and spots (M 506. 5C5. 50 5 or more 
olivaceous towa rds 405. C5) on whitish background: thi s pa ttern becoming more prominen t in 
dry cond ition. Flesh in cap up to 12 mm thick. first firm and white. then softer and often with pale 
greenish tinge. especia lly below pilcipc\lis; in stem becoming fibrillose, white; smell and taste 
variable: a lmost neutra l to fruity or disagreeable sweetish. always weak . Spore-print white. 

Macrochemical reactions: NH4 0 H on cap negative or exceptionall )' blue-green (not observed 
by me. mentioned by KUhner& Romagnesi /951: 59): KOH 100/o oncu p yellowbrown toornnge. 
on base of stem orange-red . 

Spores ( 11 5/ 12/ 12] (7. 7- )8.0-- 11.5(- 12.0) x (4.3- )4.8-6.7(- 7.2) 1•m. on the a mage per mount 
9. 1- 10.3 x 5.4-6.4Jlm. Q = 1.4-1.8(- 1.9).cllipsoid or ellipsoid-oblong to ovoid with rather large 
obtuse apiculus (Figs. II , 12). Basidia (45/9/9] 45- 68 x (7.2- )8 .0- 12.0 11 m, on the 3\'erage per 
mount 52- 64 x 8.0- 10.6Jim. 0 = (4.6-)4.8-7.6(-8.5). slenderly clava te. 4-spored or sometimes a 
few 2-spored (Figs. 13. 14). Cylindrical basidiolac sometimes present. Hymenial cystidia absent. 
Trama of gill s with ra ther short cylindrical to strongly in nated elements. (40!7f1) (29-)33-148 
x (3.8- )5 .4-251•m. 

Pileipellis a well developed ixotrichodermium, in fresh carpophores c. 500-1200 11m thick. in 
exsiecata \'a riably re-innatin g to (200-)250-800(- 1300) Jim thick, consis1ing of slender erect 
branched hyphae. above the trama rather compact but towards the surface \'Cry loosely 
intcrwo\'en. (1.5- )2.0-5.8(- 8.5)11m broad. hyaline or wi th o li ve green in1racell ular pigment but 
also a variable part oft he hyphae wit h irregularly encrusting pigment. moreover with numerous 
hyaline or pale green granules on and in between the hyphae; onen (but not constant ly) some 
extracellu lar pigment turning da rk blue green in a lkali ne solutions. especia lly on the most 
superficia l layers (Fig. 16). Warts on apex of stem consisting or closely packed erect hyphae. 
frequen tly forked and with slenderly clava te or cylindrical terminal clements. c. (17- )25-62 
x 4.3-7.2 11m. colourless or with olive yellow or green con tents. in between with greenish 
granu les and clods. up to 25 I'm broad. not discolouri ng in alkaline solutions (Fig. I 5). 
St ipitepellis downwards an ixotrichodermium like the pi leipcllis but slightly thinner. h)•phae 
wilh vacuolar and encrusting pigments. also extracellula r granules, which tum sometimes in part 
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blue green in alkaline solutions. Stipitctrama wi th ra ther long clements. c. 4.0- 12.51'm broad. 
Clamps numero us in all parts ol' the carpopho re. 

ExsrCCATA.-Ca p 2~-75) mm broad . with thin flesh. st rongly wrinkled ncar margin. dull 
to very much shining, st ro ngly varia ble in colour: greyish, oru nge, oli \•aceous. ochraceous to 
rather dark reddish brown. darker a t centre . Gills crea m. greenish to o range och re. Stem 4()-85 
(- 90) x 3. 8(- 12) mm. cylindrica l: apica l part distinct. whitish. cream to ochraceous or light 
o range brown with sma ll orange o r brown pustules: downwards greyish . ochraceous or 
ora ngy brown. rrcqucntly slightly darker towa rds base. even ly coloured or wi1h mos1ly 
inconspicuous darker spots and belts. 

Non::s ON nu: HOLOTYPE (£. Arno/tb· 3891. L).-Exsiccata of nine carpophores in good 
cond itio n with extensive notes on r rcsh speci mens a nd water-colour d rawi ng (originals presen·cd 
a t the Biological Sta tio n, Wijster). 

· Spores [10/ 1) 8.1-10.8(- 11.3) x (5.l-)5.S-6.5(-6.7)pm (Fig. II ). Basid ia [6/ 1) ' · 50-64 x 8.6-
10.5 ,lm, 4-sporcd (Fig. 13). Pilcipdlis an ixotrichodermium up to 800 JJm thick : hyphae 2- 5 
(- 6.5) pm broad with greenish intracellular pigment. moreover with numero us irregu lar en­
crustntions a nd extracellula r gra nules, in most carpophores in part turning dark greenish blue in 
NH.OH. Collected under o ne oa k (Qm.•rc11s robur) at the tra nsition from deciduous wood 
to wards poor grassland (Mesobrome tum) o n dry calca reous soil. 

Ecoux;v.- Jn the Netherlands Hygrophoms persoonii has only bt:en found in the neigh· 
bou rhood of oa ks (Quncr1s robur) in deciduous forests on mesotro phic a nd subneutral sandy or 
loam)' soils. often wit h a high lime content . va rying from rather moist to dry. All these: 
vegetations belong to the suballiance Ulmion ca rpinifoliae (scec.g. Westhoff & den Held. /969: 
266). In Belgium most collections ha\'C been made in deciduous forests o n dry loamy calcareous 
soils. belonging to the alliance Carpinion betuli. In north-western Europe H. ,wrsoonii can be 
regarded a character species of the o rder Fagetalia sylvaticae. 

The species has also been o bserved at margi ns of woods o r near isol;:.ted oaks in grasslands on 
limestone. So me Belgia n collections arc reported fro m pine woods. but we have some doubts as 
to whether no deciduo us trees were present. All detailed accounts on the habitat of H. persoonii 
(e.g. Michaei-Hennig. 1964: 222: Jahn. /972: 36) mention the presence of Q11t>rC'us as a 
nl)'Corrhiza partner. It is no t certain whether it can a lso grow amo ngst o ther (deciduo us) uees. 

DlSTRIBUno:-:.-It is difficult to establish the precise area in Eu rope as a result of the high 
degree of confusion a round this species. On the basis of the present data it is very probable that 
its distribution coincides with the area of the oak. viz. fro m the Mediterranean area (e.g. in 
Maroc: Malcncon & Bertault . 197$: 496) to southern Sca ndinavia . 

In the Netherlands II. persoonii is a ra re fu ngus: it has a characteristic distribution along the 
big rivers (t he 'Fiuviatiel' phytogeographica l dist rict. see va n Soest in Heukels-van Oostst room. 
1971) and o n the inner side of coastal dunes rich in lime (the 'Duin ' district : F ig. 17). In Belgium 
the species seems to be restricted 10 the ca lca reous hills o f the Mcusc-district (de Langhe & Dl., 
1971). where it is rather common (Fig. IS). It has never been observed in the western purt ofthat 
country. as confirmed in a letter by Imler (Antwerpen). On the basis or its habitat H. ptrsoonii 
would also be expected to occ ur in the southern-most part of t he Netherlands. which forms part 
of the Meuse-district . Howe\•er it seems to be absent there and also in the adjacent part or 
no rthern Belgium. 

CotLECTIO!'lS EXAMINED.-N E T H E It LA N 0 S : prov. Gelderland. Wilp, estate 'de Poll'. 29 
Oct. 1978. G. & H. Piepenbrcwk68 (WAG-W); prov. Ut recht. Brcukelcn, esta te 'Gunterstein', 22 
Oct . 1955. ll. ''· d. Loan s. No. {L): Driebergcn. Sept. 1862. Anon. s. No. (L): Ut recht. Sept. 1862. 
Hartig s.No. (L): prov. Noord-Holland. Castricum. 'Geversduin' . 21 Oct. 1954. C. & ss.No. (l ): 
s.Joc. 31 Oct. 1964. £ . Kiu ,.a, wa,·erett s. No. (L); Castricum. I Nov. 1964. J. '·an Brummtltn 
1879 (L): Santpoort. 'Nee thof'. ov. 1911. C. Cool s. No. (L): Velzen . ' Duin en Kruidberg'. 13 
NO\'. 1962. £ . Kits ''an Wawr(•n s.No. (L): s. lac .. s. da1 .. C. Bas 2904 (J..): IJmuiden, 
' Hecrcnduinen ' . 6 Nov. 1976. C. Ba.s s. No. (WAG -W); prov. Zuid·Holland . Wassenaar. 
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Fig. 17. Geographical dimibution or llyg rophorw pt'rSoonH ( • ) and II . mt:SOIC'phrus (e ) in I he: Nelhtr• 
IJnds. The rc:lc:van1 phytogeographical districts ha\'C been indic:ucd accordi ng to \'an Soes1 ;, Hcukcls & van 
0oSISIIOOrn ( 1973). 
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Fig. 18. Gcogro~phica l distribution or 1/ys rophoru.f ,wr,foonli in Belgium. The Mosa n phytogcog.rn phial 
district has been indicated accardill.IIO de l anghc & al. I /97 J) 

'Meycndel', 30 0cl. 1955, C. Bas 955 (l ): Wassenaar, ' Raaphorst', Sept . 1923. Anon. s.No. (L}; 
s.loc .. 6 Oct. 1974. C. Bas 6423 (L). 

81: L G 1 u M: prov. Namur. Wavreillc. 'Champs Spalaux'. 24 Sept. 1950. F. Darimont .f. No. 
(LG): Beaumont (Etncux). 7 Nov. 1944. F. Darimont s.No. (LG): Hognc. 20 Oct. 1974, V. 
Damhlon s.No. (LG): Onoz-Spy. 280ct. 1943. P. Heinemunn ,\·.No. (GEMBL); Profondcvillc. IS 
Oct . 1952. P. llt!inemmm 1918 (BR. GEMBL}: Scnzcillc. 195 1. P. llcinemwm s.No. (GEM BL); 
Olloy. 17 Sept. 1967. P. lleim•maml41 70 (GEMBL): s.loC' .• 22 Oct . 1948. P. 1/eimmumn 1511 
(BR): Ave<t-AufTe. 220ct. 1967. Anon. s.No. (GE MBL): Grupont . 26Stpt. 1969. ThfWn 4166 
(BR): Bnldt rt. 1942. P. Heimmwn11 112fi'l' (BR): Nismes. ' Ti~ne aux Pauquis', 3 Oct. 1977. E. 
Arnolds 3892 (holotypc: L: isotypes: WAG -W. BR): Lavaux-SIC Anne. S Oct . 1977. £. Arnolds 
3866 (WAG -W): prov. luxtmbourg. W~ris. Bouchaimont. 4 Nov. 1973. J. Lambinon s.No. 
(LG); Waren ne. nea r 'ChA!ea u de VerdCne', S Oct. 1969. J. IA mbi11011 s.No. (LG); WCris. E. or 
the road Bnrvaux-ErezCc. IS Oct. 1967. J. Lomhinon s.No. (LG); Hotton. 'Tier de Tine', S Oct 
1969. J. Lambinon • ..-. No . (LG ): Grandhan. 'Bois de Gra ndhan', 17 Oct. 1969. V. Demoulin s. No. 
(LG). 

G ll R M"' NY : Bavaria. Kaltcnbcrg S. of Augsburg. 20 Oct. 1973. A. Bresinsky & J. Stangl 
699/71 (M); Ricdcrau. N:lture-rescrve 'Seeholz'. 7 Oct, 1978. A. Einht•lli~tger 51/78 (M). 

Without locality a nd date: 'AKurirus limadm1.\" Schacff." in Herbarium Pcrsoon (L). 
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lf.l'gruplwrw;JX•rsounii ca n be clearly disti nguished from the related species. as demonstrated 
in the key (p. 360). 

KUhner & Romagnesi (1953: 59) used as the most important ke)' character of this fungus. 
described under the name fl . dkl!rous. thediscolouringofextraccllular pigment in the pilei pel lis 
to dark green ish blue in KOH and H40H . In some collections this reaction " 'ould be visible 
even macroscopically. Also Bon (1977: 39) rega rds th is as a constant fea ture. Howe,•er. Orton 
(1960: 258) mentioned the occurrence of one colk'1: tion that did not turn blue at a ll. In the 
col lections studied by me. onl y about 70 percent showed the cha racteristic reaction with a lk aline 
solutions under the microscope. Often only part of the granula r bodies on the most superficial 
hyphae turned blue. sometimes even vc r)' locally. Moreover two collections showed the bl uing 
only in fresh condition . I never observed a bluish discolouring on the cap macroscopicall y. On 
account of the large variation in this reaction I do not rega rd it as a constant property of H . 
pi•rsoo11ii: if present . however. it remains a good different ia ting character. becu uSf:: it has never 
been demonstrated in ot her species. 

The blue reaction with al kalis mai nly occurs on the dark irregular crust like encrustations on 
the hyphae. which can perhaps be better rega rded as excretions than as true pigments. Moreover 
;t variable amount of hya line or greenish gran ules a re present, Which do not discolour at all and 
often occur in between the hyphae. Also these granules or perhaps droplets of unknown 
composit ion a re perhaps excretions of the hyphae. Such an origin might ex plain the great 
va riation in this character. 

In a few collections I observed the bluing of extracellular pigment also in granular 
~nerus tations on the hyphae of the stipi tepellis. This is regarded by Bon ( 1977: 39) as a possible 
character of his va r . fuscovinosu.~ of H. dichrous, which would be characteristic of evergreen 
deciduous fo rests in southern Europe. Another difference should be the size of the fruit bod ies: 
cap 2- 5(- 6)cm in the typica l \'ariety. (4-)5-8(- IO)cm in va r.fusco••inosus: stem S-8(-10) mm and 
10- 15 mm thick respectively. From the description above it is clea r that such large fonns also 
occur in cool-temperate regions. There is no hiatus between small and large ca rpophores. A 
possibly persisti ng difference is the constant occurren~ of pink or reddish tinge in o ld 
ca rpophores of var. (iiSCO\'lnosu.~. 

It is obvious that the nomenclature of this species is ra ther confused. I shall try to e:< plain why 
in my opi nion it is necessary to introduce a new name to replace the epit hets used in the past. 

The fu ngus is usually called Hygrophoms dichrous in European literature since the in­
troduction and clear definition of tha t name by KUhner & Romagnesi (1953: 60) . Before that it 
had often been confused , especia lly with H. olivoceoalbus. Probably this is a lso the case in North 
America as the description and photograph of H . olimceoalbus by Hesler& Smith ( / 963: 29l,lig. 
88)show a strong resemblance to H.persoo11ii. The former differs. however. in the more blackish 
brown colour of cap and stem and its habitat in woods of redwood and spruce. 

Unfortunately KUhner & Romagncsi (I.e.) pu blished their description of H. dichrous wi thoUl 
a Latin diagnosis or a di rect reference to a valid ly published name , as noted earlier among o thers 
by Orton (1960: 258). Moser (1967: 60). and Arnolds (1974: 32). However the aut hors of the 
Index of Fungi (Commonwealt h mycological lntitute. 1959: 474) considered H. dichrous, 
' Validly published by refe rence to the latin diagnosis of H. oli•·aceoalbus forma obesa 
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Bresadola'. In my opinion this sullement is not correct for nomenclatural ( I} and taxonomical 
(2) reasons. ( I) Kiihner & Romagncsi (I.e.) only mentioned the plate of Bresadola incidentally. 
while article 33.2 o ft he 'Code' (Stafleu & at .. 1978: 31)sta tes, that a nomen novum is published 
validly afl er I Jan. 1953 only if' . . .. its basionym or the replaced synonym is clearly indica ted and 

a full a nd direct re ference gi ven to its autho r and original publication with page or plate reference 
and date.' (2) The quoted plate of Bresadola (1887: 92) shows imporl:tnt differences with the 
origina l description of H . dichrous. e.g. in the \'tntricose stem and the habitat in conife rous 
forests. Doubt about the correctness of the reference of KUhner & Romagnesi has a lready been 
expre.o;sed by Orton ( / 960: 258). I agree with Bon ( / 977: 39) and Cello (1976: 650). who rega rd II. 
o/i,·aceoolbtls f. obesus Bres. identica l with H. limucittus sensu Ro magnesi. i.e. H . lariwbwulus. 
Fort he sa ke of nomenclatural stability it is regret table. tha t it is no longer possible to valida te the 
name Hygropltorus dichrous as Hongo(/958: 10 1) used it for quite a different species from Japan 
belonging to the (sub-)gcnus Hygrocybe. 

Another name. earlier in use for H .persoonii. is Hygropllorus limaciml.f. Orton (1960 : 258) has 
pointed out that in this ease already before the nomenclatural sta rting poi nt there existed two 
ho monyms, viz. Agaricus limacit~us ofScopoli (177.2: later valid ated by F ries in 1838) and A. 
limacinusofSchaefTcr{l 774: la ter validated by Pcrsoon in 1828). Scopoli (177.2: 422) described a 
rather slender fungus with a white stem and a cap without o livaecous tinge. most probably 
different fro m the sp«ies described abo\'e. Orton (I.e.) thinks. that the origi nal plate ofScopoli 
might represent H . mesotephm s Berk. & Br. I ha \'e no t seen that pla te myself. so I ca nno t judge 
this s ta tement. Accordin g to the view of Da nk and o ther European mycologists. incl uding the 

present author. the descriptio n and pla te by Scopoli should be regarded the nomenclatural ty~ 
of Agarin1s /imadnus Scop. ex Fr. since Fries Ob\•iously wamcd to redescribc Scopoli's sp<."Cies. 
In that case th is name cannot be used fo r the present species. 

G enera lly the validation of A . limacinus Scop. has been assigned to Fries (1821: 36). This' 

author lis ts A. Jimacinus Scop. Unde r the headi ng 'Species inquirendae'. which means that these 
species have st ill to be investigated . From this it is clea r, that Fries did not accept Scopoli 's 
species a t that point a nd consequently did not then valida te Scopoli's name for it (a rticle 34. 1.a or 

the 'Code", Staneu &. ul .. /978: 32). This is also the o pinion of C. Bas (Leiden), R. A. Maas 
Geesteranus (Leiden). and V. Demoulin (Liege). It is true that Fries published Hygrophorus 
Jimacinus (Scop.) validly in the "Epicrisis' ( /838: 324). but this validation is antedated by others. 
To my knowledge Persoon (1828: 94) was the firs t aut hor to validate the name Agarirus 
limacinus. based ho wever o n the description (1774: 74) and plate (177 1: 312) by Schaeffer. The 
latter might be rega rded the lectotype. It shows a fungus. which might be very well the species 
under consideration: the cap is about 40 mm b road, umbonate. brown with yellowish tinge near 

the ma rgin : the stem has been depicted about 60 x II mm, )'c llowish . an d would be spotted 
according to the de.o;cription. Unfortunately no exact habitat has been indicated . Ort on (/960: 
258) a lso regards Agarit:11S limadtms Schaeff. ex Pers. identical wit h H. dirhrous Kiihn . &. 
Ro magn . 

Persoon ce rtainly used the name H. limacinus in th is sense, as ca n be concluded from an 
investigation of material present in Persooo's Herbari um at Leiden . Singer (1961) published a 
s tudy o n types present in the Herbarium ofPersoon. but he d id no t focus o n Agaricus JimociniiJ, 
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Therefore it seems ustrulto give a sho rt description o ftbis material (labelled: L 910.255-678). 
Pcrsoon has written in the corner the names Agaricus limacinu.{ Schaeff. and A. oJi,·aceoa/bus Fr. 

The collect ion consists of one carpophore cut lengthwise, superficia lly affected by a mo uld. 
but re\•i\·ed rela tively well in N H4 0 H 100/o. Cap 38 mm broad. orange brown benea th mo uld . 
Stem 47 x 7.5 mm. subfusiform. dirty ora nge ochre. Spores {10/ 1) (8.1- )8.7-9.8(- 10.5) x(5.2- ) 
5.6-6.3(- 6. 7)/lm, ellipsoid o r o blong with o biUst apicu lus. frequent ly collapsed . Basidia [5/ 1] ('. 
48- 56 x 9.S- 10.2pm. a lmost all mo re o r lesseollapsed , pro bably 4-sporcd . Pilcipcllis amazi ngly 
well reviving: a n ixotrichodermi um up to mo re than IOOOpm thick. in the upper part \'cry loosely 
interwo ven: hyphae r. 2. 1- 5.6 Jtm broad wi th oli ve green vacuo lar pigment and mo reover 
densely covered with irregular and granula r encrustat ions. not disco lou ring blue in alka line 
solut ions. Stipitepcllis of the same structure. but thinner. Clamps present . 

Fro m the above deli berat ions it is clear, that it wou ld be appropriau~ to idemify the species 
under consideration wi th A. limarit~u~· SchaeiT. ex Pcrs. Unfort unately that epithet is pre­
occupied in the genus llygroplumts by Fries. who made fi rst the combination 1/ygrop/wm.~ 

fimacinus in 1838 (: 324). based howeve r upon Scopoli's name. Fries' descript ion at that point of 
time is difficult to interpret. It is not impossible. tha t he had the same fungus in mind as Persoon. 
but he referred to Scopoli and did not mentio n Schaeffer's platC. Moreover he regarded o nly var. 
p of A . /imad , us Schneff. ex Pers. in Mycologia europaea iden tical. It is no t clea r, whethe r Fries 
had already seen the species himselr. 

A more deta iled . new description has been published by F ries in 1852 (: 129). At that occasion 
he repo rts H. limacim1s from fro ndose woods in the surroundings o f Stockho lm a nd fo r the first 
time he mentions dimensions o f the carpophores. which together with other cha racters poi nt in 
the di rectio n of U. per.foonii. However, heexplicit lyconsidersScopoli as the only original source. 
Fries probably ha ndled the same concept in 'Hymcnomycetes' (1874: 409). 1n the la tter book he 
cites a pla te of Saunders & Smi th (1872: 28 1ig. I) wit h the designation ·optimc·. This plate shows 
a fungus with the typical habit us or H. persoonii with a dark brown ca p and ochmccous stem, 
which would be ' fibrosa-striated ' accord ing to the description . It is reported in 'leafy woods', 

According to M. Moser (lnnsbruck: in letter) Fries' plate of 11. /imacimls in Stockho lm sho ws 
a fungus with a colo ured stem (contrary to the description by Scopoli) which could 'eventua lly 
suggest H. dichrolts' . Because Fries knew H. oli1·an•oalbus very well from the surroundings of 
FcmsjO (sec p. 380) this seems q uite probable. 

In my opinion the final conclusion must be. that the na me Hygrophorus finwcirws has to be 
rejected as a ·nomen ambiguum et confusum ' for the fo llowing reasons:-

( I) The existence o f two early homonyms. viz. Agaricus limal'inu.f Schacff. and A . limorinu.f 

Scop. The firs t name belongs to the presen t species and has been va lidated (in the genus AgaricM) 
by Pcrsoon (1828). The second name relati ng to ano ther species has been validated somewhat 
later by Fries in 1838. but was the first to be tran sferred to Hygrophorus a lso by Fries in 1838. 

(2) On beha lf o f this complex situa tion typification ca n be done in d ifferent connicting ways. 
(3) Fries' early co ncept of A . fimacimts before 1852 rema ins uncleared . Si nce I 852 it seems to 

cove r the present species. nlthough Fries never changed the original reference to Scopoli 's 
description. 

(4) G reat con fusion exists in the applica tions of the name Hygropltorus fimacinus by later 
authors. 
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(S) A new but nomencla iUrally in valid name has already been proposed fo r this species a nd 
has been genera lly accepted. viz. Hygrophorll$ dichrous KUhn . & Romagn. Unfortunate ly this 
nam e cannot be \'alid ly published o n ;u.:coun t o f a valid ly publ ished ea rlier homonym, viz. H. 
dichrous Hongo. 

H YGROPHORUS MESOTEPHRUS Berk . & Dr.-figs. 19- 25 

Hygrophorusmt'sott'phrus Berk. & Br. in Ann. Mag. nat. Hisl. II IJ : 4{)2. 1854.- U madum mtunephrus 
Okrk. &: Br.) P. He-on. in Natiirl. POFam. 1 (1): 213. 1898. 

MISAPI'LICATIONS.- 1/ygrophorwmuoltphru.uensu Cooke, ll l. Bri t. Fungi: 293. 1889( • 1/. /rurophui>uj· 
(Scop. ex Fr.) Gill.): sensu Boudier, Icon. mycol. 1: 34. 1 90~ 1 0 ( • H. It'llrophat'us). 

COLOURED ILLUSTRATK>SS.- l ange, f l. agar. dan. 5: 162 8. 194() (but cap d~picttd t OO gr~n), 

SF.LF.CTED DfSCRt Pnmos.-T rans. Br. mycol. Soc. 43: 258. 1960: Coolia 17 (suppl .): 35. 1974: Docums 
mycol. 7 (27- 28): 39. 1977. 

Ca p (5/ IJ 19-32 mm broad . firs t conico-eonvex. then ex panded wi th wea kly crenula te. 
sometimes ascending margin . not hygropha nous. pale greyish brown o r beige. toward s centre 
much darker greyish sepia with slight o livaceous tinge. stro ngly glutinous. Gills (L =c. 25-35. I 
= 1- 3) sho rtly decurrent. rather dista nt. lhick. becoming slightly ventricose with age. white to 
crea my. Stem 43-63 x 3.5-6.5 mm Q - 9- 15. slightly fusifo nn . apex white, pru inose to minutel y 
white noccose, d ry. sometimes guttulate. sharply separated fro m remaining viscid pa rt which is 
wh ite o r pa le och re-ora nge (' isabella'), becoming yellowish a t base. witho ut da rker spots o r belts. 
also o n d rying. F lesh white. in base of s1em yellowish. Smell and tasle absent . 

Spores (50/ 4/ 3] (8.4-)8.6-12.0(- 12.2) x (5.3- )5. 7.4(- 8.6) J•m . o n the U'<rage 9.6-10.4 x 6.1-
6.8 Jim , Q - ( 1.3-) 1.4-1 .8. ellipsoid to ellipsoid- o r ovoid--oblo ng with sho rt o btuse apiculus 
(Figs. 20. 21). Basidia (2 5/4/ 3) (40-)44-60(- 63) x (7.2- )7 .7- 10.0(- II.O)"m. on the average 51.6-
54.2 x 8.0-9.4 pm. Q - (4.7- )5.1- 7.7(- 8.2). slenderly clava te . 4-spored o r 4- and 2(- 1)-spored 
intermingled (Figs. 22. 23). Hymenialcystidia absent . Hymeno phoralarama bilateral. composed 
of short to moderately lo ng cyliodrical to s tro ngly inOated elements. measuring (22/4/ 3] 28- 131 
x 3.8- 2 1(- 26) 11m. Pileipellis a well developed ixot richodennium. in exsiccata variably rei nOat­

a ble to t '. 120-870 JA m thick. consisting o f slender erect bra nched hyphae. 1.4-4.8 Jt ffi broad . 
hyaline o r mostl y with greenish intracellula r pigment a nd int racellular granules. hyphae mostly 
smooth. but in some fruit- bod ies a sma ll percentage fa intly ro ugh by encrusting pigment: 
extracellular gra nules a bsent o r fe w. pal~ greenish in alka line solutio ns (Fig. 25). Warts on apex 
of stem consisting of fasciculate close hyphae c. 1.2- 3.5 Jim broad with cylind rical to slenderly 
clava te tenninal elements. c. 2.5-6 Jltn broad. colourless (Fig. 24). Stipitepellis downwards an 
ixot richodermium like the pileipcllis but thinner. Stipitetram:l with rat her long elements. c. 
3.8- 14.5 Jim broad. Clam ps numerous in all pa rts of the curpopho re. 

ExstCCATA.--Cap 13-32 mm broad . wi th thin Oesh, concentrically wrinkled, shining at cent re. 
pale ochre yellow o r brownish ochre to rat her bright brown-orange with sharply delimited da rk 
redd ish brown centre. Gills creamy to orange ochre. Stem 36-85(- 105) x 2-6 mm, cylindrical: 
apex whit ish or pa le ochre with obscure to striking sma ll ochre to orange brown pustules: 
downwards shining. ochre o ra nge 10 o ra nge-bro wn . o ften red-brown at base. wi thou t da rker 
spots. 

Ecot ocv.-ln the Netherlands H. mesotephrus is known fro m o ne locality in a n old fro ndosc 
wood with Fag11s and Quer('I/Son rat her rich subncutral river cla y. According to Bon (1977: 39) 
th is species would oei:Ur in mi:\ed frondose woods o n silicate soils. The ma terial from Belgium 
has been stated from a Fagetum with Lu: ula. so proba bly more in accordance with the data o f 
Bon (I.e.}. Fructifi ca tion occurs in Octobe r. 
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Figs. 19--25. llygmphorus m~.fOitphrus. - 19. Carpophores, x 0.5. - 20. 21. Spores. x 1000. - 22, 23. 
Buidia. x 1000.- 24. Sec! ion or warts on a pex or slcm. x 1000. - 2S. Radial S«lion or pilc:ipdlis. x 1000. 
(Figs. 19. 20. 23, 24 f rom 8os IJ2J: Figs. 21. 22. 25 from 1/rinrmunn 4177.) 
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DISTR18VTION.-In the Netherlands and Belgium H. mt•sotephrusis very rare(Figs. 9, 17). This 
seems to be the case in othcrcountriesofwestcrn Europe too. Only Lange(/940: 12) mentions it 
AS being 'not uncommon' in Denmark. 

COLLECriOSS EXAMI~.-N E T II I! R LA N 0 S : prov. U1recht. Uist, near ' Wulperhorst', 20 
Oct. 1957. C. Bas 13!3 ( l }. 

8 E L G I M: prov. Namur. Wavreille. 160ct. 1967. P. Ht•immuum4177(GEMBL). Probably 
also belonging to this species (or perhaps H. per~·oonit) : prov. Liege, Bassc-Bodeux. 220ct . 1955, 
J. Lombinon s. No. (LG). 

GERMAN v: Bavaria. Landsk rcis Landsberg nm Lcch. Gehendorf, 20 Oct . 1973. A. 
Brninsk)' s.No. (M. 2 wrappers). 

Hygrophor11s mrsott>phms is the most slender species in the group of H. persoonii and ca n be 
r«ognizcd fairly easily by its palecapand whitish stem without spots. Orton has studied the type 
of II. mrsott•phrw· and published some details (/960: 258). so it seemed not necessary to repeat 
this in\·cstigation. 
Hygrophoru..<:mnol~phmssensuJ . Lange hns been rega rded a misapplication by most authors. 

According to O rton (I.e.) Lange's plate is doubtfully distinct from H. dic:hrous. while Bon (1977: 
38) regards it identical with JJ. Olii'(IC~oalbus f. gracilis Muire. Moser (1978: 80) a lso quotes this 
plate under H. olil·ac·eoolbus. although between brackets. In my opinion a nd that of Bas (Leiden : 
priv. comm,) however Lange's plate depicts H. m~sotephms fairly well , a lthough in the material 
from the Netherlands the cap centre is slightly more brownish and less oliYaceous. Lange (1940: 
ll)describes the cap being 'olivc-fuscous' at the centre. Cenainly H . ml'sotc:phms scnsu Lange is 
totally unrela ted to II. o/imcrolllbussincecolours oft he stem. size of spores And hAbitat arc quite 
different. 

H YVROPHORVS OLIYACEOALBUS ( Fr. CX Fr.) fr.-Figs. 26-32 

Agoficw oJi,·ar.-oolbw Fr .. Obs. m)-col. 1: S. 181 5.- Agorfrus ofi,·orfiHIIbw Fr. c:x Fr .. Syst. mytol. 1: 35. 
lg2l .-Hygrophorus oli,·ouoolbi&S(Fr. ex Fr.) Fr .. Epkr.: 324. 1838. - Limorlumolll'ouoolbum(Fr.u Fr.) 
Kum mc:r. FUhr. Pilzk .: 11 9. 1871. - Neotype (design. mihi): M. Mostr 12/ 190.6 Aug. 1972, Fcm,-j0(18). 

MISAI'I'UCATIOSS.-Limod um olr\-uC'eoalbum ~nsu Rieken. Blii tlerp. 1: 13. 191 5( • ll . ptrsooni1); sensuJ. 
Lange , Fl. agar. dltn. S: 162 A. 1940 ( • H. Pf'rSoonil). - Jlygrophorws o/ii'UC'tCHIIbus sensu H~lcr &c Smit h, 
North American sp«iu of Hygrophorus: 291 . 1963 ( • H. spec.): sensu auct. cur. p.p. ( • H. fHrsoonii). 

Cowmu:l> ILI.l.ISTltATIOs:s.-Brtsadola,lcon. myool. 7: 316. 192g: Mkhaci-Hcnnig. llandb. Pild'r. J : No. 
2)g, 1964: Marchand, Champ. Nord Midi 1: 154. 1973. 

SELECTED Dt:SCR.ll'l'JOSS.-KUhncr &: Romagncsi. Flore anal.: 60. 1953: Miehaci-Hcnnig, l.c.: Docums 
mycol. 7 (27- 28): 38. 1977. 

Cap (22/4) 19-55(-60) mm bro:td, first scmigloba1e toconical .lhcn expanding with prominent 
subacu1c to obtuse umbo wi1h convex sometimes erenulate margin. not hygrophanous. firs! 
grey· to olive-brown with dark brown to almost black centre. slightly pa ler when o ld . Gills IL 
= 22- 35, I= 1- 3(- 5)) broadly adnnte with tooth o r dccurrenl, rather dislant to distant. thick. up 
10 6 mm broad. white to cream)' white. Stem 40-85(- 100) x 4-10(.- 12) mm. Q = r . 8- 14. ral her 
slender. cylindrica l or slightly fusiform. first with slimy-fibrillose Yei l between stem and margin 
of cap. apex dry, white. whitish pubescent to pruinosc. below Yeil in young car-pophores entirtly 
olive-brown. but soon with o li ve o r grey-brown trnnsversc bands and spots on white 
background . mos1 conspicuously so on dryi ng. com pletely slimy when mois1. Flesh in tap rather 
thin. up 10 7 mm thick. rather lirm, white but usually lemon yellow at cen1rc below pileipellis: in 
stem fibrillose. white. Smell and taste not rema rkable. 

Spores (95/ 10/ 10) (9.1- }10.2- 15.8(- 18.2} x (6.2- }6.7- 8.8(- 9.1) J<m. on the a verage 11.5-14.1 
x 7.4-8.6 Jlm, Q= 1.4- 1.9(- 2.0). ellipsoid to ell ipsoid-oblong with large obtuse apiculus (figs. 
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Figs. 26-3Z. Hn:rophoru.rolirauoalhus. 26. Carpophorcs. x 0.5.-21, 28. Spores, x 1000. - 29. 30. 
Basidia, x 1000.- 31 . Hairs on apex of stem, x I 000. - 12. Radial section of pikipcllis, x 1000. (Figs 26. 
27, 29,3 1 from Arnofds 8(J.#: Figs. 28,30 from M oJf'r lZf / 1}(), ncotypc: Fig, 32 from Rouran. 5 Oct . 1951,) 
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27. 28). Basid ia (42/9/9) 6 1- 79(- 83) x (9.6-) 10.1- 14.4JIRI, o n the average 64-77 x 10.5- 13.6JJm, 
0 = (4.3-)4.8- 7.5. r.uher slenderly to slenderl y cla\•ate. 4-spored . in some collections a few 2-
spored (F igs. 29. 30). Hymenopho raltr.tm:a bilateral. compoSed of rather short cylindrical to 
infltued clements. (27/5/ 5] 43- 148 x 4.8- 22 Ji m. 

Pi leipcll is a well de,•eloped ixotrichodcrmiurn . in exsiccata reinflating to c. I 50-530 Jim thick . 
in the upper layers loosely interwoven . consisting of bru nched slende r cylindrica l hyphae c. 2.2-
6. 7 11m broad. hyal ine or with o livaceous vacuola r pigment. smooth or. exceptionally. a few can 
be slight ly roughened . commonly com pletely witho ut encrusting pigmen t and extracellu lar 
granules (Fig. 32). St ipitepell is at apex of stem a dry irregul ar cutis of thin hyaline hyphae wirh 
scattered lo ng free end s. projecting up to c. 500 Jt m. cyli nd rica l and hyaline. r . 2.8- 5.8(- 7.2)pm 
brond: fascicles of compact hyphae a bsent (Fig. 31). Stipitepclli s below apex an ixotrichoder­
mium like the pileipellis but thinner. up to 200 11m in exsiccata: hyphae 1.5-5 11m broad . 
sometimes o n some hyphae with very fi ne encrustations. Stipitctrama regular with rather long 
cylindrical clements. c. 2.5- 12.0 11m broad . Clam ps numero us in a ll parts of the carpophorc. 

ExstCCATA.- Cap 16-48(- 60) mm broad. with thin flesh. mostly strongly concentrica ll y 
wrinkled . dull to weak I)' shining. r.ttherdark brown. oft en with greyish . reddish o r o range ti nge. 
with "cry da rk brown centn:. Gi ll s crea my ochre to orange ochre. Stem 30-95 x 2.5-9(- 11 ) mm. 
cylindrical. apex whi tish to ochraccous. pubescent o r pruinosc withou t pustules. o ften sha rply 
delimit ed from the rema ining part. which is ochre to rather dark brown. with o r without 
conspicuous da rker belts and spots. 

Nomos TilE NF.OTYVF. (M. Mosu 71/ 190. 6 Aug. 1972. 18).-Exsiccata of 3 mature 
carpopho res. Spores (10/1 ) (10.5-) 12.0-14.5(- 17.2) x (7.2- )7 .4-8 .8(- 9.1) 11m . ellipsoid o r ellip­
soid-oblo ng (Fig. 28). Basidia (5/ 1) c. 64- 79 x 12.9- 14.4 Jtm. slenderly clavate. 4-spored (Fig. 30). 
Pileipcll is a n ixotrichodermium re,,i,•ing in KOH 5% to up to 2()()-390 11m thick: hyphae r . 2.2-
5.8Jlm broad. hya line or with oli"accous \'acuola r pigment . smooth. wi tho ut gra nular elements. 

Ecoux:;v. - Mentio ned by a ll autho rs fro m conifero us fores ts with preference fo r spruce 
(Pirea abies). In Belgi um fl. ofi,·ar:coalh11s occurs o nly in spruce plantations on acid peaty so il . 
Also other a utho rs mention 11 preference for moss-rich fo rests o n moist acid soils (e.g. Favre. 
1960: 393: Michnei-H ennig. 1964: 220: Don. / 977: 38). Fructificati ng from August until 
November. 

DtSTRJB UTtos.- ln Europe H. o/iwu·t>oulbus seems to have a mainly borco-montanc distri­
bution: it is widespread in Scandi navia as well as in the montane a nd suba lpine Jxlts of the 
cen tml Europea n mo unt ains. It {s far more ra re in the western Europea n lowland and has ne\'cr 
been fo und in the extensive spruce pla nta tions o f the Netherla nds. However. it has been fo und 
SC\'cral times in the adjacent part of northern Germany. 

In Belgium H. olimuoolbus hasa cha racteristic distributio n pa ttern: it seems to be confined to 
the phytogeographical district of the Ardennes. which is the highest p:a rt o f Belgium mainly 
consistingofDevoni:an. Si lurian and Cambria n silicu te rocks. giving rise to acid soils poor in lime 
(de L:tnghc & t1l .• 197 J). The species is especia ll y common in the subdistrict o f the high Ardennes 
(' Haute Ardennais'), which is si tua ted for the greater part higher than 500 meter above sea lc\"cl. 
Th is region was covered mainly with extensive pea t moors (' Hauts Fagncs'), but la rge a reas have 
now been pla nted with Pil'f'O (Fig. 9). 

Cot.LI:CTIO!'<IS EXAMI!Io'ED.-8 E l G I U M : prov. LiCgc. S. o f Eupen. ' Hcrzogenwald' (all. 500 
m). 16 Sept. 1970. £. A rnoltls804 (WAG -W): Ro bert ville. ' Pessit re de Orella·. 2 Aug. 1950. F. 
/)urimont s.No. (LG): .f. /oc .. 50ct. 195 1. R. Roucart .f.No. (LG): Ro bert ville. Mont Rigi. 23 Aug. 
1936. P. Hrimwuum 468 (BR): Robert ville. near Sourbrodt. 12 Sept. 1937. P. flei,nnmm 5!15 
(BR); Robcrh•ille. nea r Sou rbrodt . ' Pont de Ia Rocr' . 23 Oct . 1955. J. l.Ambinon s. No. (LG): 
MalmCdy. ncar lkvercC. IS Aug. 1957. C. Bas 1111 (L): Rockerath . ' Drci Hcrm Wald·. 14 Oct. 
1956. J. Lomhinon s.No. (LG): prov. Luxembourg. ChAmpion. ·La Convcrserie' (a lt . 550 m). 17 
Oct . 1961. P. 1/eim,wmd/67 ( BR. GEM DL): Awennc. IHkt. 1958. P. 1/l'inemmm 16 /4(8R). 

S w E o E :-: : Smoland . Fcmsj O. E. o f Dullabcrgct. 6 Aug. 1972. M . Moser 71/ 190 (neotypc. 
I B). 
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Fig. 33. Scat tcrdiagram ora\'Cragc length and width or basidiosporcsor / lygrophorus lmitabundus (6). Jl. 
persoonii (O). J/, mesott'phrus ( - )and H. oliwm•oolbus (0 ). 

G Eit M A ~ Y : Wcstfalen . SW of lbbenbUren. 18 Oct. 196 1. J. Barkman 7148 (WAG -W): 
Nicdcrsachsen. Oldenburg. 'Ne uenburgc:r Urwald ' ne;u Zctel. 24 Oct. 196 1. J. Barkman 7107 
(WAG-W). 

The name II. oli l'arr ofllhu.f has been frequently misappl ied in the past. especially as a 
consequence of confusion with /1. pcrsoonii. As ind icated in the key (p. 359) important 
macroscopic as well as microscopic and ecologica l d ifferences exist between the two species. The 
significant d ifference in spore size is demonstrated in the scaner diagram of Fig. 33. However. in 
a single specimen the variation of spore measurement s can be considerable and may show some 
O\'Crla p with those of o ther species in this group. Al so basidia in fl . olii'Dceoalbus are larger than 
in other species treated here (Fig. 34). HowC\'Cr, the difference in lengt h can be obscured by 
strong reinflation of the basidia in alkaline solutions. resulting in a relatively broadl y clavate 
shape. Differences in reinfla ting of exsiccata are proba bly due to differences in the process o f 
dryin g. 
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av~rug6 ba si d ia-lengt h 

Fig. 34. Sc:ttttr diagram of average ltngth and width of basidin of llygrophorul lutiwbumlus (~). 1/. 
pt!rsQOnii (D). H . mf'Snteph rw ( · ) :md H . oli\'uceuufh!J.1 (0 ). 

It is beyond any do ubt. that Fries meant the fu ngus described above when inarodudng the 
name Agarirus oli\'Ot'i!'Oa/bus in hi s Observa tiones ( /815: 5). In Systema (1821: 35) he mentions, 
that this species should be frequent in coniferous forsts. According to Moscr (in letter) this is still 
true for the surro undings o f FemsjO. where Fries collected during that period of his life. Moser 
kindly sen! me one collection fro m thi s region on lonn, which is proposed here as nco type. 

Hygrophorcts olimc('oalbus fo rma obt!sa. described by Bresadola {1887: 92) is identical with the 
species described here under the name II. lalitabmulus. flygrophorus Olil•aceoalbu.f va r. gracilis 
Maire (1933: 53). described in contrast to var. obt's11s(Bres.) Maire, is in my opinion the same as 
typical H. olimc£'oa/bus. like described abo\'c. 
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DEVELOPMENTAL ANATOMY OF COPRINUS 
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The aim or this study has b«n to compa re the ontogenetic structures o r as many 
species or Coprinws u possible in order to obta in a bcuer insight into their mutual 
relatiOnShips. The sequence of de\'C\opment of the parts in the first phases Of 
primord ium development has bttn truccd with greater precision here: K\'er.li degrees 
or rupt hymenial hymenophore development ha,·e bttn distinguished: the veil and 
pileipellis struct ures and the corresponding terminology ha\'e b«n crit.ically dis· 
cussed. Finally, an attempt has been made to establish phylogenetic relationships 
bct.,.,un about 21 species. but to acheive a higher deg~ or acc:urncy in this field , 

ontogenetic information concerning still more species is required. 

I NTRODUCT ION 

The genus Coprinus is one of the most intensively studied genera of the higher Basidiomycetes. 
As early as the time of Brefeld (1877) and deBary. the anatomy of the fruit bodies was well 
known , Brcfcld a lso la id the basis for a series of investigations about the influence of external 
factors. such as light. on the fructifica tion and morphogenesis of Copri11us. Very well known arc 
the observat ions of Buller (1909. /924. / 93/ )conceming the finer ana tomy and sporulation of a 
series of species of Coprinus. Since the discovery of incompatibility by Bensaude (1918) with 
CotJrinus fimnarius. species of this genus have played a very important role in the genetic 
research of the Basidiomycetes. Moreover. new resea rch about speciation has usually been done 
on species of Coprinus: well known art the crossings of species of the Sctulosi group by M. lange 
(1952). by which it was possi ble to delimit these species much better. Also. the experiments of 
Kemp (/ 977) concerning sympatric speciation (homing of oidea. etc.) were done with species of 
Copri11us. 

The fact that many species of Coprinus ca n be easily cultivated and also that they fruc tify in 
cultures is probably the main reason for the preference shown by research workers for this genus. 
It was also Brefeld (1877) who ga,·e a good account of the development of the fruit bodies of 
several species. illustrating it wi lh several splendid lithographs. Since then . a rather large number 
of species has been studied in this respect (Reij nders. J96J: 190-197). 

When we had the opportunit y several years ago to collect the primordia of some not previously 
examined species(mainly in cucumber hothouses. through the kind intervention of my friend . J. 
Daams). we decided to continue the research in order to be able: to compare as many species as 
possible from all sections and sub--sections. In this way. we have now acquired a general 
knowledge. as far as the development is concerned. of 27 species wh ich belong to th is 
heteromorphous genus. 

383 
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Classification within the genus is now based mainly on the proptn ies of the veil and the 
pilcipcllis. and they have lead. for example. KUhner & Ro magnesi (1953 ) and Singer (1975) to 
discern very nearly the same sections and sub-seclions. although there is a slight difference in the 
orderof thcse gro ups and in the numcs. We will investigate the degree to which the characteristics 
of the dc.,·clopmcnt agree with this classification a nd the degree to which they can improve or 
supplement it . Fries (e.g. 1874) made usc of the presence o r absence of a veil and some of its 
characteristics to a great degree in his classificatio n. However. il was J. E. Lange ( / 9J8) who 
emphasi1.ed the imponanceofthestructurcofthc pileipellis. In the'Fiorc analytiquc',thcsyslcm 
!ha t is now commonly used appeared. 

The ques1ion of why 1his big. polymorphous genus has no! been splil up C'.tn be :1sked . 
Attcmpl s 1odo 1his ha\'t probably been made. but there arc two main o bjectio ns: First. lhe whole 
group is bound 1ogc1her by oneeharactcristic which is unique in the system o f1hc AgariC'.IIes: th e 
deliquescence of !he gills {pileus). although I his eharacleristic docs no1 appear in all cnses. And 
second. !here arc many intermediate forms. II is clear thai !he structure of the veil and the 
pileipcllis sho uld receive a great deal of anention in this s tudy. In general. we see tha t the 
dermium is strongly de\'elopcd when the \'ti l is reduced . and \' ice versa. Rut in reality. the 
situation is moreeomplicated . There does not yet exist unanimity in che terminology concerning 
che pileipcllis. and chis can cause confusion. It will not . however. be difficult to arrive 1U an 
adequnle nomenclature. 

Apart from the de\'elopment of the \'elum and the pileipcllis. there are two other ontogenetic 
s truct ures of extreme importanc:c during I he primordial condition of Agaricales. The sequence or 
de,•elopment of the most impor1ant pans oft he carpopho rc (stem.cap. hymcnophore) is not the 
sa me: we discussed this not·yec.full)•-conccived topic of on1ogcny of agaric frui1 bodies several 
times (Reijnders /963: 23,S-245: /979a). Moreover. it is precisely the case 'oloi th Coprinus that the 
de\'elopmcnt of the hymcnophore is remarkable. for here a differen1 struct ure was discovered as 
co mp:m.'d with o ther Agricalcs (Levine. /9U). This problem became contro\'ersial :tftcr 
Atkinson ( /916) lhought that he had to dispute the results o r Levine (Reijnders 1948: 266 267: 
/963: 245). In connection with the deviating initia l structu.rc of the gills. auenlio n should be: paid 
10 their open edge during a great part of the primordial condition. This edge is turned toward the 
s tem. The pro blem is now whether the young gills arc attached 10 the tissue below (lipsanen· 
chyma). Thiscomparati,·e research on Coprimuc-.m therefo re serve to facili tate some uaxonomic 
conclusions und c:m also produce some precision concerning some ill-defined o ntogenclic 
structures. 

We would prefer to postpone a treatment of these ques1ions until the discussion below. We can 
then draw o ur conclusions on the ba is of what was already kno wn. 

As fo r materials and methods used. there arc no novelties. The fixati\'c was 8ouin'sliquid . The 
stai ns were Mayrr's hacmalum or saffranin - gentian \'iolet . 

Figs. 1- .S. CtJptinus p/uu-qJ·porus. - 1. I50C11rpous young stage with ~~o·idc protcnchymatie 7.ont around the 
b3.seor cap and ~tern between which tht' hps.~~ncnchyma is perctptibk. The uni\·crsa\ \'eil eonsis1s or n~ di:. 1 ing 
dichophysoid hyphae x 80.-2. A IMngenti:tl 5«1ion or an intermediate dC\'clopmcn!ol stage with open edge 
or the primary gills x 80.- J. The unh·cua l vdl and tht' protcnchymn under it al an intermedia te Singe 
x 200.-4. The pilcus-tram:t :t nd I he veil in the t:ucrlll part or :a pnmordium lit a more advall<.'Cd s1age x 200. 
- .S. Tangent ial section of :a young primordium showing three groups of palisade-hyphae x 320. 
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D ESC RIP T I VE I'ART 

COI'II.INUS PIIA[{)SPORUS Al'/0 CoPRI NUS BII.ASSICAE 

Dculing with these closely related species together may have some advantages. The 
ontogenetic structures a re slightly different in some respects. but o n the whole. they a re 
congruent and devia te somcwhot t from those: of other Coprini, as does the gro up to which they 
bellong: the section Imp~ xi Romagn . apud KUhn . & Romagn. (::a subsection Alarhuani Sing.) 

(I) The youngest stage studied (Fig. I, height 567 ,,m, width 529 Jtm) of C.phocosporus has an 
isocarpous struct ure. The longit udinal hyphae of the stem , thechro mophilous cap, and lhe stil l 
da rker stained, downward·growing hyphae of the hymenophore a nd pileusmargin show up 
clearly. Rema rkable is a broad zone of protenchyma enveloping these parts: at the outside of 
this. the uni\•ersa l veil arises thro ugh the appearance of radiating hyphae which widen somewhat 
and have thicker walls towa rd the periphery. while the small bra nches at the ex tremity are 
:already presem. giving this veil what Singer (/97J: 63. 493) calls a dichophysoid st ructure. The 
lipsanenchyma betw~n stem-su rface and pi leus ma rgin is made up of longitudinal, protenchy· 
matic hyphae. 

It wo uld be inaccurate to consider the whole pro tenchymatic peripheral layer as belonging to 

the un iversa l veil. Cer1ai nly, it represents in part a matrix-la yer o f the veil. the radiati ng hyphae 
of the la tter o riginating fro m this tissue. Though the demarca tion between cap and surrounding 
tissue seems to be qui te conspicuous. there is no real scgrc:gation oft he hyphae a t thcccntrcofthe 
cap-surface where the hyphae remain interwoven. and this con tinues to be the case in later stages. 
It is quite possible that during the ex tension of the cap. this tissue is partly absorbed into the 
rapidly growing hyphae oft he cap-trama . We have met with this not very well-defined position 
of cap and veil in several o ther species (e.g. Copri11u.v) , and Atkinson (/9U ) observed this fo r 
l..epiota C'lypeo/aria. 

Coprim1.~ bras.ficae seems to~ more strictl y pilcoca rpo us. The youngest primordiu m we can 
represent (Fig. 8. height 378 11m. width 592 pm) shows a deeply stai ned area in the centre. 
surrounded by a wide zone of protenchyma. Here the veil is far less differentiated than in the 
preceding species. as it is in mature speci mens. Benea th thechromophilo us dome. there is a zone 
where the tissue also has a dark colour. and this may be the rudiment of the stem (cf., e.g. very 
young stages or Ama11ita, etc.). But the longitud ina l din:.-ction of the hyphae in this zone is hard ly 
no ticeable. and no inflation has as yet taken place. 

It is possible that in still younger primordia . the pileus also a rises fi rst in C. phaeopoms. but in 

Figs. 6- 7. Coprinusphof'oJporus. - 6. Tang~ntial section of an in termediate stage showing the )'Ounggills 
x 320. - 7. Tangential S«tion of a somewhat more advanced stag~ showing the open gill-edges and hyphae 
which pass in to the lipsancnchyma x 100. 

Figs. 8- 11 . Coprinus hrussicur.- 8. Medinn section of a young stage sho~ing the pilcoc:arpous ongin 
x 11S. - 9. 1ntcrmediatestage with widcprotcnchymaticzoncaround theprimordium {univcrsa l vcil) x 63. 

- 10. Pileus-margin and lipsa ncnchymu at an advanced stage x 11S. - II . Upper portion of the pileus· 
tra ma with hyphae merging into the universal \'til and peripheral zone of t.hc latter with somcwhatalu:red 
hyphae x 115. 
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the sectio n of the minute primordium of Fig. I. I he stipc is already so well-marked I hat an 
isocarpous or C\'Cn a pilco-stipiloca rpous mode may be present as well . 

(2) In both cas.rs. the shape o f o lder primordia is striking and somewhat characteristic. the 
primordia being very wide a nd less high. To demonstrate lhis. we inserted Fig. 9. which 
represents an approx imately media n section of a stage of C. brassicat> with a height of807,,m and 
a width of I mm, and Fig. 2. a 1angential section of C. phueosporus (height 630pm. width 8S7,,m: 
cf .. here the o pen edge of the lamellae a nd the continuous pa lisade-layer O\'tr the lame\lulae). 

A stelion of a \'t ry advanced stage. representing the pileus-margin and what is for Coprini a 
raaher abundant lipsancnchyma along the elonga ted ste m is given in Fig. 10 (wid th of the 
gla nd ifonn cap 1.4 mm) for C. brossit·at. 

During the course of the entire development, the layer of interwoven pro tenchyma between 
the pi leus-trama lind the veil (new brunches of the Iauer cont in ue to appea r between the older 
o nes) merged into the pileus-trama , at least in the centre of the cap. Th is phenomenon is o bvious 
in Fig. 3. a pho tomicrograph of a somewhat o lder stage of C. p/w('ospoms (wid th I mm) and in 
Fig. II for C. bras.ficae (width o f cap about 1.5 mm). Th is conm.'Ction is of course less evident at 
the side o f the ca p in o lder specimens. where the hyphae of the pilcus-trama are parallel and 
d irected downwa rd for the purpose of ca p-growth . A pileipcllis is missi ng in these two species as 
it is in C. macrocephalus and C. macrorhi:us. but in contrast to these species. there is no 
meristemoid a t the conto ur o f the pileus to produce the radiating hyphae o f the veil (t he Iauer 
arises fro m the layer ofpro tenchyma at the o utside of the cap. Fig. 4, width o f the unexpanded 
cap of C. plweosporusabout 1.8 mm). The nature of the universal veil in C. phacosporus has been 
described above. ln mo readvana."'<l stages there arc no important transformations in this respect. 
The hyphae o f the veil a re initiall y rad iating. slightly widening to ward the tip, metachromatic 
wit h rat her thick walls. and provided with sho rt. spine-likebra nches(d ieho physoid struct ure). In 
older primord ia . these peripheral hyphae are more interwoven. resulting in a ra ther coherent 
cover. 

The veil in C. hrassicat> bas a' much mo re simple structure. The peripheral hyphae arc still 
interwoven. and the pro tenchyma underneath is slightly altered and somewhat more. innated and 
metachromatic.. 

(3) 1-lere again we find a simila r develo pment of the hymeno phore in these two species. 
Initia lly, the layer of pa lisade-hyphae may be interrup ted here and there (Fig. 5. width o f the 
primo rd ium 491 pm. C.phaeosporus; Fig. 12. width 88211m. C. brossicat'), and no regul ar arched 
structure ca n be observed o r arches a lternati ng with steri le bands. Very soon after this initial 
stage. however. the rupt hymenial structure becomes apparent through the activity of the 
downwa rd-growing hyphae of the gi ll-trama in horizontal stripes rad iating outward from the 
centre towa rd the pcriphery(Fig. 6. width 724Jim. C.phaeosporus). Fro m the beginning. the edge 

Figs. 12- 13. Coprinusbro.t:sic~N.- 12. Tangential S«tion of a young stage showing the uninterupted layer 
ofpal isade~hyphac of the hymenophore. x 320. - ll. Tangential section of an intermediate stDge showing 
the open gi ii ..Wges x 200. 

Figs. 14--16. Coprinw pawulllordii. - 14. Nearl y median se<:tion of young primordi um x 200. - IS, 
Median se<:don o f an intermrdiate stage with univc:rsal \'t il c:onsisting of an inner layer of protenchyma and 
serried sperocySIS x 12S. - 16. Upper portion of the cap o f a more adv~nl-cd stage. Nearly the ~hole v.·ril 
consiSI5 of .spheroc)'sts x 80. 
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of the gill is open and there is. especiall y in these two species, a larger number of hyphae passing 

from the gill-trama into the underlying lipsa ncnchyma (Fig. 7. width o f the primordium at the 
level of the hymenophore 945 ,urn . C. phaeosporus. Note the loose texture of the divergent gill­
trama). The hyphae a t the demarcation between lamellae and lipsanenchyma a re not in any way 
crowded togc=ther: o n the con tra ry. the hyphae a ppea r 10 be drawn out in that region. {Cf .. Fig. 
13. Coprinus brassicue, and 'De\'elopment of the hymenophore'). 

COPRINUS PATOUil.LARI>II 

(I) The youngest stage (Fig. 14. 1argcst diamcu:r 277 11m) shows the structure typical of the 
initial phase in Coprim1s. In thc~nm:. the thin protenchyma tic hyphae. which extend mai nly in a 
longitudinal d irtttio n. a nd over this part a darker staining zone with miniscule cells. can be 
observed wh~'re this o rienhltion oft he hyphae is less evident . Immediately over this darker spot is 
the universal veil. consisting of cells with very thin walls, of which the diameter increases toward 
the periphery. The cells of the basa l plcctenchyma a re already strongly innatcd. and their walls 
are equallythin. lt is clear that the dark-staining part o f thcscction represents the rudiment o ft he 
ca p. and soon thereafter che hymcnophore a ppears in che usual manner (cf.. e.g. C. mocrophi:us: 

Fig. 33). 
(2) A media n stage is reprcsenlcd by Fig. 15. As there arc no de via tions here fro m the ordinary 

mode o f develo pment in Coprinus. we shall pay a ttention to the unive rsa l vei l o nly. a nd to its 
relatio nship to the pilcus-trama. The entire universal veil has a cellular structure. At the outside 

of the s tem and the pileus-margin , th.: ascending hyphae arc divided into sho rt cells. acquiring 
the chardcter o fthe veil to an increasing degree toward the exterior. Over the cap. there are rows 
o f oblo ng cells (or spherocysts. somehow reminiscent of the rud iating hyphae in C. microrhi:u.f. 
etc.; wid th of the veil t:. 64Jim), Immediately over thc cap, the hyphae a re d ivided into short c.·cll s. 

There is no sharp bounda ry between veil a nd pileus trama , and this is a lso the case in older stages. 
Figure 16 represents the to p of it young carpophore (the pileus is no t yet spread o ut). We observ~ 
the c~lls of the \'ei l and beneath the repent hyphae of the thin pilcus-trama (Fig. 17). 

(3) The development o ft he hymenopho re is rupthymenial. At first. th ere are isolated a rched 
groups of palisade hyphae. T he lipsanenchyma is scanty and not subject to further develo pment 

(Fig. 18). 

COPRI :-.JUS POLIOMALLUS 

This species and the preceding one belong to the same section. called by Singer (19 75) 
Cycluitlt>i Fr. and by Kiihner & Romagnesi, Vestiri (Lange) Kiihn . & Romagn . It is to be 

~igs. t7-18. Copri11us putuuillurdii. - 17. Detail or the section shown in Fig. 16 demonstrating the narrow 
Pllcus-uama or rcpen1 hyphae between the spheroeysts or the veil and the psoeudopnrcnchyma o( the .s tipc: 
)( 200. - 18. TangcntiaiKCtion ora young stage showing the tendency towa rds the rupthymcnial modl' or 

hymenophore rormntton x 320. 
Figs. 19-11. Coprinus poliomaflus. - 19. Very young stage: the pilco·stipitOC3rpous primordium and the 

\"cil x 160.-20. Young isocarpous primordium )( 160.- 21 . I ntcrmeditue sta~ x 100.- 22. Detail of thl" 
the preceding sec:t io n showing the veil-mc:ristemoid and the rows or sphc:rocysts ronnc:d by it )( .120. 
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expected thattheirde,·elopmcnt will not differ a great deal. the most striki ng difference being the 
fac:1 th at the veil in older stages is not completely concrete ~A>ith the pileus. but that a ralher 
inconspicuous dennium is formed instead. Furthermore. the veil seems to be specia lised in this 
species. 

( I ) Three successive young stages revea l the same disposition of the tissues as in the preceding 
sptties. At first. there is a central core orlongit udinBI hyphae. bu t somewhat beneath the upper 
end of the primordium there is a region where the hyphae are somewhat more intricnted and 
consist of short cells (Fig. 19). The uni"ersal veil is present in the youngest S1ages and is made up 
of chains of rounded cells. radia ting outward and widening. Soon the pa lisade-hyphae of the 
hymenophore, growing downward. appear. and the three fundamental parts of the carpophore 
arc present (Fig. 20 at the level of the hymtnophore 2651lffi). At this point, no more important 
changes of this disposition occur. as is shown in Fig. 21 (diameter 5361tm). 

(2) For a considerable time during development. the pilc:us.~rama and the veil pass in to each 
other without perceptible demarcation. At the base of the veil there is a kind of mcristcmoid 
where cell division is frequent . The rows of spheroc:ysts or oblong cells are here more 
indi,•iduuliscd than in the preceding species. and the cells themsch·es arc also more specialised. 
their walls being rather th ick and onen brown in colour (Fig. 22. diameter S36pm). Finally. in a 
still more ad,•anc:cd stage. the veil is separated from the pileus-trama by a si ngle layer of 
isodiametric cells. and the outer layer of the pilcus-trama becomes pseudoparenc:h)•matic. so the 
chains of spheroc:ysts are pinched off and become loose flock s on the pileus- urfaee (Fig. 23). 

(3) The development of the hymenophorc is oft he rupthymenia l type. There is evidence that 
the arches or the palisade-hyphae arc isolated from the beginning. Through the aeti,•ity of the 
downward-growing hyphae of the gill·trama folds. there arc soon salients de,·cloping in a radial 
direction. but there remain some original protenchymatie hyphae passing from the lipsa nen · 
chyma in to these folds (Fig. 24 and Fig. 25). These hyphae are nearly always divided into short 
cells. It is quite probable that in this species hyphae from the gilltrama. also grow afterwards into 
the lips.t ncnchyma. So theconnL-ctions between gills and lii)S:jncnchymn lost for some time (fig. 
26). 

COPRtSUS fi.OCCULOSUS 

( I) The youngest primordium ofCOJtrhmsflocculosis(Fig. 27.diametcrofthewidest part 410 
Jtm) consists or a c."entre of longitudinal hyphae surrounded b)' large cells of the univcrsul veil 
(diameter up to 13 Jtm). On the len-bo nd side. the \'Cil has been torn off. The veil is particularly 

Figs. 23--26. Coprinus polionwllus. - 23. RC:$1$ of t he vdl :and cpilhelium with indi11idualizcd outer layer II 
a more ad11'.tnced stage x t60.- 24. Young gill -.i th OJIC'n edge ud hymcmial palisades in a r~thcr )·oun1 
primordium x 320.- 2S. Dttail of the prcoeding section sho-.ing the nature of the oonnotiKln of the gill· 
t ramat~nd thelipsanench)'ma, thelatter beingoomposcd of short cells x 800.-26. The open gill-edge of the 
primary lamellae and the edge of the S«undary lamellae surrounded by h)mcnial ekmcnts. the 
lipsancnchymA over the: stem surface at a more: adwnccd stage x 320. 

Figs. 27- 28. Coprinusflouulosu.r. - 27. Youngest slagc wilh longitudmal nat her 1minOatcd hyphae in I he 
centre. and a meris1cmoid in the upper portion surrounded by the Yeil x 125. - 28. Dttail oft he preccdinJ 
section. showing 1hc nalure of the \'Cil x J20. 
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well...<fcvclopcd at the tip (width c. 130Jtm). Here we find gradually widening hyphae, divided into 
short cells (but no spherocysts) with a diameter up to c. 13Jim (Fig. 28. detail o f the same section 
under higher magnification). Between the stem pan and the ascending hyphae of the veil. a zone 
o f narrow prou:nchymalic hyphae made up of isod iametric small cells is to be found . One can 
o bserve a longi tudinal direction in thuc: hyphae too, but the mass of small cells r:nherrqJresc:nts 
a mcristemoid which gives rise to the pileus.trama and the undennost layer of the veil. which 
consists of shon cells. Beneath the para llel hyphae of the stem is a basal plectcnchyma with 
already inflated cells (diameter up to 6.5 Jim). 

(2) The ne:u stages are not described in dela il here as they show a normal copri noid 
development . Soon a ncr the init ial s truclure observable in stage 1. the palisade-hyphae or the 
hymenophorc: manifest themsel\'es, giving rise to an isoc-.1 rpous primordium , in which all pans 
dc: vdop proponionally. The extension of t he veil is no la ble in older stages: width over the 1ip of 
I he ca p is 479 pm in a primordium 'Ai lh a diametcror3.5 mm: width over 1he s1em is only 126Jlm. 
Though immt.'<liately o ver the pileus-surface the hyphae nre s1ill radia ting. !hey a re more 
interwoven toward !he periphery (diameter of the largest cells about 161lm). 

We will describe here onl y the development of the pileipcllis. which in this case is a true 
palisadodermium. When the primordium has reached a dia.meler of about 0.9- 1 mm. we see 
between 1he narrow lower end of t he hyphae which pass into the veil. peg-like cell at first only 
a few but therca fle r rap idly increasing in number. In a young carpopho re of 3.5 mm width. the 
palisade-layer is well-eslablished (Fig. 29), with lransversu l cross-walls in the cells which give rise 
to the hymenium-like dcrmium. As these cells mult iply and enla rge (length up to 20 Jlffi . diameler 
c. 3 I'm). 1he hyphae of the universa l 'leil are pinched o ff. and the vc:il is separated from the 
pilcustrama and can be fou nd on mature specimens as loose flocks. 

(3) The development o f the h)'Ttlenophore is decidedly rupthymenuous. as Fig. 30 shows. The 
primordium to which the la ngentia l section o f th is pho to micrograph belo ngs has a diameter (al 
the level o f the hymenophorc) o f 718 11m. The rndialing rows o f pa lisade-hyphae. cut 
trnn svc rsally. altern~uing with sterile ba nds with hyphae passing into the lipsancnchyma which 
descends from 1he pileus-trama, are conspicuous. This s tructure is present from the beginning 
lhrougho ut the entire layer of palisade-hyphae. Ne,•enheless. there may be a peripheral portion 
where lhe bands of protenchyma1ic hyphae are less striking; this is the youngest part of the 
pulisade-layer. at the extcrio r ofwhich new elements are deposited during the primordial grov.1h 
(Fig. 31. d iame1cr 44 1 Jlm). As in most other spe<:ies of Coprinus. the edge o ft he lamellae is open 
in older primo rd ia. and !here is no indica tio n of lhc lamellae pressing against the s1em. and some 
hyphae run across in terspaces. 

Figs. 19-31. Coprinu.r flot'otlonJs. - 29. The palisadodermium at an intermediate stage x 225.- 30. 
Rupth)'1Tlenial or gin of the hymenophore x 200.-31. Peripheral palisade-hyphae in a ~mewhat later stage 
x 41 S. 

Figs. 32- 34. CoprinUJ marrorhi:u.r - 32. Youngest stage. As in C.flocculosu.s x 160.- 33. A 50me.,.,·hat 
older stage. The init ially at most pileostipiticarpous de,·elopment hu changed into an isocarpous one x 100, 
- 34. lntenncdiate stage with profusely de,·eloped \'eil and meristemoid under it x 100. 
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COPRI NUS MACRORHIZUS AND C OPRINUS MACROC£PUALUS 

It is appropriate to t reat I he closely related Coprinus macrorhizus ( Pns. rx Fr.) Rea and C. 
macrocephalus Bcrk.- of wh ich the latter is far less well known- together. The differences 
bel ween our specimens. collected in hothouses at Konenhoef, corresponded to those mentioned 
by Orton in his key (19S7: 270). with 1he exception of 1he fact that the spores of our C. 
mucrouphulu:~ were narrower. the longest ones ha ving a somewha1 cylindrical shape and 
therefore probably belonged to another race. The olher characteristicsofthe two species were in 
agreement with those described and depic1ed by J. La nge (1939: 110). Measurcmcnls of our 
spores were as follows: C. macrorhi:11s 9.5-1 1.2(- 12.8) x 6.5- 7(- 8) 11m. Orton's were IQ-11.5 
x 6-7 fim . For C. macrocephalus. we found: (9.5-) 11- 14.5 x 6.5-7.5 pm. Orton's were 11- 14 

(- 17) x 7- 9 pm. 
There is a high degree of conformity between the ontogenetic structures of the two species. A 

similar form has been described earlier. which we called C.flmnarius (Rt:ijnders. 1951: 13, cited 
in my book under the erroneous name C. radiatus). 

( I) The youngest stages of these species ha\·e the same construction (length of C. macrorhi:us 

504/lffi . width 28811m: length of C. macrocephalus 182/Jm. width . including veil, 315pm: Figs. 32. 
36). The center consists o f longi tudinal. somewhat inflated hyphae (diameter up to Spm). and 
over it is a zone of da rk staining hyphae which are divided into short cells. the longitudinal 
di~tion of which is less evident. Towa rds the tip, longitudinal hyphae ca n again be observed, 
widening gradually into inflated cells (up to a d iameter of about 10 11m), with a reduced 
protoplasmic content . These a re the hyphae of the un iversal veil, which is concrete with the inner 
portion of the primordi um. The veil a lso covers the sides of the primordium where it is narrower 
and consists o f ascending hyphae with large cells which are fo rmed a t an early stage. The 
radiating hyphae of the veil at the upper part of the: primordium are particularly conspicuous in 
C. macrocephallls. In both cases. beneath the dark staining centre, there is a well-developed basal 

plcx:tenchyma with inflated cells (up to about 8 ~Jm) . 

(2) Soon after this stage. the inner aspect of the primordium is changed considerably l:iy the 
appearance of an annular bundle of chromatic hyphae in the upper part. growing outwa rd and 
downward . This represents the origin of the pileus margin and the hymenophore. No annular gill· 
cavity precedes this fo rmation. Beneath it , we find the hyphaeofthe lipsanenchyma in sections or 
C. mocrorhitus(Fig. 33). In C. macrocephalus the hyph:te o f this annula r bundle project through 
the longitudinal hyphae of the lower part of the primordium and a lipsanenchyma is sti ll lacking. 
The sections in C. macrorhi:us have a height and a diameter of 315pm; the height is 454 JI-m and 
the diameter441 1lm in C. mocrocepholus. In the sections of the la tter species. the hyphae of this 
bundle are convergent in the beginni ng (see. e.g. Rcijnders. /97/ : 306, pl. I fig. 2b). With the 

Fig. 35. Coprinus macrorhi:u.r. Tendency towards a rupthymenial o rigin of the hymenophore, The la)"Cf 
o r palisade-hyphae is lcxally interrupted )( 320. 

Figs. 36-39. Coprinus macro<~phalus.- 36. Youngest stage ~~oi th remarkable de\·elopment or the universal 
veil x 200.- 37. Section. showing a lateral portion or the cap grown together with the veil meristemoid 
x 200. - 38. The universal \'dl fo rming a coif over the pileus in a more advanced suage x 80.- 39. 

Tangential section or a rather )'OUng stage demonstrating the tendency or the palisade hyphae to become 
arrangt'd in groups x 200. 
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appearance of this structure. the primordium shows three clear rudiments: thatofthestem.that 
of the pi leus (the tissue of the pi lcus-tramu is still very dense but the hyphae a rc more o r less 
interwoven) and that of the hymenophorc. The stem is still low, its longitudinal hyphae are 
somewhat innated , and the demarcation between stem and pileus-trama is abrupl. 

(3) In the co urse of development. a few more small changes ta ke place in the proportions of 
these parts. The vei l increases, principa lly over the cap. where the radiating hyphae are 
abu nda nt . Their oblong cells remain coherent and .,..;den towa rds the periphery. The veil is 
always concrete with the cap. Between the tr.1ma of the cap and the differentia ted cells of the veil 
is a zone with a strong cell-d ivision- a tissue we called meristemoid (Reij nders. /977) . Only o ne 
older stage of C. macrorhl=us was depicted (Fig. 34. diameter 756 pm). which shows the 
disposition of the gro .... i ng tissues clea rly. The lipsancnchyma is sca nt y and consists merel y of 
hyphr~e wh ich are directed obliquely upwa rd : these a re the ou termost hyphae of the young 
primordium which are no t incorpora ted into the stem. 

The veil over the cap is extremely we\1 -dcvc\opcd in C. macrocephallls; there it forms a coif 
(Fig. 37). It also extends over the stipc: a t the o utside of the pileus margin a rc longitudina l 
hyphae. a remnant of the original longi tudina l hyphae. The hu cral trama of the cap consists or 
parallel protenchymatic hyphae. and the veil and its meristemoid between them ha,·e bctn 
somewhat mo re highly magnified in Fig. 38. 

(4) We can st udy the conti nu ity o r interruptio n or the layer or the palisade-hyphae. which 
always precedes the fo rma tion ofthe hymenophore in tangent ial sections. Figure 35 represents 
this layer in C. macrorhi:l1s(dia metcr of t he section at the level of the hymcnophort: 441 pm). ln 
th is section. the la yer is interrupt ed here and there. but no t regula rl y. A similar section, but 
somewhat further fro m the axis, shows a n almost contin uo us layer of palisade-hyphae (diameter 
of the section 504 11m). It is therefore impossible to speak of a rupt hymenial origin of the 
hymenopho re in this species. With C. macroc~phafus on the o ther hand. we find a more 
pronounced rupthymenial origi n. Figure 39 represents this layer in a sectio n. which has a 
diameter o f 567 pm: Fig. 40 shoWs a somewhat older stage {diameter 756 pm). One obsen ·tl 
clearly the arched a rrangement o r the palisade-hyphae. 

Another interesting poi nt in the development o f the h)•menophore is the fac t that the edge of 
the gill saliems in the primordia are mainly open towa rd the stem. Thi s is also the cuse in these 
two species. Much has been written about this subject (t he litcra lurc has been compiled in 
Reijnders. 1948: 266-277: 1963: 248) . Ascending hyphae. running from the stem or lipsancn· 
chyma into the gill-t rama arc generally presen t (fig. 41 ). These hyphae. divided into sho rt cells. 
a rc wider than the hyphae of the trama but sometimes merge into each other. In the beginni ng. 
the pa lisade-hyphae push their way thro ugh the longitudinal hyphae of t he primordium. Also in 
cases where the la)'er or palisade-hyphae is continuous. some hyphae or the o rginal protcnchyma 
rema in bel ween them. When an an nular gill-ca\i ty has formed. these hyphaeinitjally traversc the 

Figs. 40-41 . Coprinus macroct-pholw. - 40. Tangcn1ial section of a similar stage as in Fig. 39 showing the 
same phenomenon x 200.- 41 . Tangential se<:lion of a more advanced slageshowing the open gill-edges 
and I he ascending hyphae which continue into !he 1rama or lhe lamellae where 1hcy narrow down x 400. 

Fig. 42-44. Coprinwnm w . - 42. Very young stage showing an isoc11 rpousorigin and !he firs! spheroc)'sts 
or the \'ti l x 400.- 43. Somewhut laler stage showing I he struclure or the veil x 2SO.- 44. Intermediate 
stage x 12S. 
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cavity; later, they arc tom apart (sec. e.g. Rcij ndcrs. /952. pl. 7 fig. S). Here there is no cavity: the 
hyphae oft he lipsancnchyma are wider than those of the gill-trama. but it is quite possible that 
these cells of one hypha differ under the innuence of loca l factors . With these two species no 

hyphae growing from th e gill-trama into the lipsancnchyma cou ld be observed to reinforce 
this- a phenomenon which is to be found in Coprinus as well . (This wi ll be dea lt with later.) The 
open edge of the lamellae has beco imputed to a pressure excerted by the young gills against the 

stem (Atkinson, 1916). but this cannot be the case. In all the series of sections which are being and 
have been a nalysed by the author. no indication of pressure in this region has been found (e.g. 
compressed hyphae). On the contrary. we stated that the tension a risi ng during the development 

produces a stretching in this part of the primordia . 

COI'RINUS CUM.TUS 

This species has already been subjected to thorough investigation by Buller (193/) . The 
anatomy o f the maturecarpophorcs is. therefore. well-known. However. o ur results concerning 
the ripeningofthespores are not in complete agreement with Buller's findings . This question wi ll 
be treated following the description of the development. 

(I) The youngest stage. a microtome-section of which has been presented in Fig. 42 (length 

160Jlm. diameter 114Jlm), already shows the rudiments. however smal l. of a ll important parts: 
the veil. the stem. the pilcus-trama and the palisade-hyphae of the hymenophore. Compa rison 
with other sp«ies of Coprifms leads to the concl usion that this isoca rpous construction has been 
preceded by the prestnce of the longitudinal hyphae onl y. giving rise in the lower port ion to the 
stem and in the upper part under the vei l to the pileus-trama. But in a very early developmental 
stage. the palisade- hyphae appear and spherocysts become apparent in the veil. 

(2) Three photomicrographs of median sections have been included here. The primordia are 
respectively: very young (Fig. 43. diameter 256pm). somewhat more developed (Fig. 44, diameter 

460 11m). and representing a young toadstool (Fig. 45. height 820 pm. width of t he eap 180pm). 
As the development is quite normal. no further description is necessary. Before stretching o ft he 
stem.the primordium remains low for a long time (Fig. 44). It appears that the veil is made up of 
two layers: an inner portion consisting of interwO\•en hyphae and an o uter envelope of 
spherocysts. which are also present a t the sides of the stem. No chains of spherocysts exist . 
however. These cells appear at the bo undary between these two layers. and some cells in the 
hyphae en large considerably to become spherocysts. The hairs typical of this species arc still 
lacking in the stage shown in Fig. 44. 11 may be that this section shows the very beginning o ft he 

Figs. 4S-47. Copdnus cuttus. - 4S. Median section of an advane«< slag~. with a conspicuous 
palisadod~rmium ovc:r the oc:ntre oft he: cap, sphc:rocysts ofth~ v~il . and hairs on 1heeapand. more scan~rtd , 
along the St('m x 100.-46, ~lail of the upper portion of the cap: showing the palisadodc:rmium wilh dark 
staining protoplasm in the: uppt-rc:nd of the: cells. sph~rocyst.s of the: vril. and dub-shaped dark staining hairs 
x 2SO.- 47, Tangential section of a young slag~ showing isolaltd arches of palisadc:hypac: x 400. 

Figs. 48-49. Coprinus hl':rugonosporus. - 48. Youngest s t ag~. -...•ilh «ntr~ of subparallel hyphae:, upptr 
part of\·~ry small isodiamc:tric cells. and uniw:rsal veil rtduttd I he some vesiculosc c:lcmc:nts x 2SO. - 49, 
Somewhat lat('r isocarpous stage. The: uni\'CrsBI \'dl is not coherent and consis1s for th~ great~r part of 
\'eticulosc ckmc:nts with a long n.11rrow neck: the lips.anc:nc:hyma is ~viden1 x 160. 
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palisadodermium over the centre of the ca p su rface; however. the pa lisades are barely 
distinguishable. The construction of the outer layers has changed notably in the third of the 
median sections (Fig. 45). and we note the important development of the palisade of the 
pileipellis(cL also Fig. 46. pileipellisand vei l of a still more advanced young toadstool. height 2.8 
mm. width ofthecap907 pm). These palisade-cells ha\'C a dark-coloured tip, which is caused by a 
protoplasmic concentra tion. The inner layer o f the veil has disappeared completely. a lithe cells 
of which probably having cha nged into spherocysts. Some of these cells at the outside have a 
thicker, brown...colourcd cell-wa ll , but these modified veil-cells (used in systematics for the 
distinction of the species) are not always present. The hairs characteristic oft he species, deeply 
stained by protoplasmic contents, clavate and c. 5-S,,m at the ends (at this stage)appearover the 
entire cap, but also at the side of the stem. The late appearance of these hairs and the fac t that 
young, dark-staining elements are present between the palisade-cellsof the dermium, lead to the 
assumption that they belong to the pileipcllis. rather than to the veil. Neve rtheless. their presence 
at the side of the stem, where they arise from the cortex . seems to contradict this. We sti ll note 
that the development of this palisadodermium. which becomes afterwards a hymenidcrmium 
{the cells become cubical). begins at the cen tre of the pileus and progresses toward the exterior 
(F;g. 45). 

(3) The development of the hymenophore is rupthymcnial (Fig. 47. diameter of the 
primo rdium 23S11m). The layer of palisade-hyphae growing downward and representing the first 
differentiation of hymenophorc development , is not continuous, and, as can be seen in this 
tangential section. there are sterile bands between the arches of the palisades. 

(4) In very young specimens. sporulation begins. We measured the spo res which were present 
in microtome-sections of very young carpopho res. The firs t spores formed in Coprinus currus 

appear to be different from spores produced in more mature ca rpophores. They arc less 
pigmented. ha"e a rather thin wall. and the germ-pore is less evident or lacking. Sometimes they 
are somewhat deformed and do not have the regular elipt ical shape which is usually appa rent; at 
any rate. they arc smaller. Spores' from exsiccata of specimens growing on the same dung which 
yielded ou r primordia measured 11- 13.5 x (6.5-)7- Spm: the first spores in question 6.7- 9 x 5.>-
6.5 11m (in a longitudinal section of a glandiform. uncxpa nded cap wit h a height o f 45111m and a 
width of 208 pm) o r 8-9.5 x 6.5-7 pm (when the cap was 956 J.lffi high and 819 pm wide). 
Nevert heless, it is highly unlikely that we are dealing here with young. unri pe spores, as spores 
were measured which were generally well-pigmen ted and had been released from the basidia 
which had already aged and thrown o iTtheir spores. Unpigmented. unripe spo res were as much 
as ever present in the preparations (perhaps on ly a few of these were measured). So we must 
conclude that the spores which arc fo rmed first are sma ller. and that their sizes increased 
gradually until spores of norma l dimensions were released . This is in agreement wit h the 
o bservations of CICmenwn (1979). 

Figs. S0-52. Coprinus h~xagonosporus.- .SO. Palisadodermium and pilocyst idium of an advanced mge. 
Nou:tht cellular struetureoft heC".Ip-trama x 200.- 51. Hymenidermium with young hairs in an advanced 
primordium x 250. - 52. Rupthymenial hymenopho~e in a young stage x 200. 

Figs. B-55. Coprinu.rangulatus.- 53. Young stage showing a somewhat isocarpous texture x 200.- 54. 
Somewhat o lder stage with remnants of the veil (lipsa ntnehyma) under the pittus-margin 11nd with a 
palisadodtrmium x 100.- 55. More advanced primordium with hymenidennium :md pilocystidia x 160. 
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Another fea ture which may be significa nt is the sim ulta neous ripeni ng of the spores o ver I he 
whole gill fro m I he youngest stages. We observed this peculia rity in severa l sections. for example. 
of t he primord ium. theca p of which had a height of o nly 457J4m (see above). To corroborate this 
o bservation. we exa mined very yo ung specimens of the related Coprinus hepthemerus. o btai ned 
from a cuhure from the Cent raa lburca u voor Schimmelcultures, Baarn , and the same 
pheno meno n was observed. That the spon.os formed in early stages are smaller- mature 
specimens: (1 1- )12- 15.5 x 6.5-8(- 8.8): very young (8- )9.5- 12 x 6.5-7(- 8)-was also clear in this 
ease. as well as the sim ulta neous ripening o f the spores o ver the who le youn g gill. This is in 
contradiction to Buller's assen ion that in Coprinus curws the ripening of the spores begins in a 
zone ncar the margin of the pileus a nd progresses cco tri pelally. as in so many o ther species of 
Coprinus. Nei ther in Coprinus cunus nor in C. hepthemerus ca n th is be true. We must also ca ll 
into question the deliquescence o f these small membra neous species of the genus. Non­
deliquescence has b«n reported only fo r Coprinusdisseminatus. but the relatio nships of the latter 
have been disputed . Very detailed o bservatio ns have still to be made concerning these 
genemlized phenomena in th is genus. pa rticulorly concerning the di rection o f spore-ripen ing 
:along the gills. 

COPRINUS HEXAGO~OSPORUS 

This species is also related to C. curtu.f. 
( I) In the youngest stage (Fig. 48, la rgest dimensio n 315 pm. width 208pm). we ca n see that 

some dirrerentiation has already taken place. A basal plectenchyma with somewha t innated 
hyphae (diameter up to 811m) occupies the lowest pa rt a nd the centre. From a poi nt at about one­
third o f the-height fro m the bott om, hyphae extend toward the tjp and towa rd the left side {they 
are therefore no t o nl y par.t.llel to 'the axis). a nd they are somewhat interv.•oven. altho ugh they are 
generally parallel. 

In the upp.:r pa rt of the section. the hyphae arc again divided into small isodiametriccclls. and 
the intertwi ningoft he hyphae is here somewhat more striking. There is no well-defined universal 
veil , altho ugh some larger. ro und cells a t the periphery (diameter up to J ,,m)ccnainly belong to 
this structure. which appears to be much red uced in this species. It is somewhat more 
conspicuous in the next stage (Fig. 49, height 334 J.lm, width at the level o ft he hymenophore 277 
pm). It comprises several elements: the rounded o r club-sha ped cells men tioned above, which are 
also present at the stem-surface: some undefined ex tremities o f protenchyma tic hyphae: and 
bottle-shaped. lageniform hairs ('length 25-37sJm , diameter of inflated portion 6.5/Lm. d ia meter 
at neck 3-4/lm). which are in no way incorporated into the tissue of t he cap, but rather lie on it. 
There is as yet no rudiment of t he pileipellis. At the left side we see a sca nty lipsnnenchyma.andat 
the right the gill-chamber is filled wi th th is tissue o r with the hyphae passi ng between the arches 
(rupthymen ial hymenophore). The narrow zone o f parallel s tem-hyphae ise\'ident: below it is the 
basa l plectcnchyma . 

(2) When the buds ha ve reached a diamcter(at the level oft he hymeno phore) of about 400pm. 
the palisade-cells of the pileipellis a ppear and push forward between the innatcd lower ends of 
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the velar hairs (diameter c. 13 Jlm. length 60 11m). Mon of these inOated clements art the lower 
ends of hairs with or wilhout a visible m.-ck (often the neck will be cut off) a nd not. properly 
speaking, spheroeysts. They arc empty at this point and have thin w;.~lls. and they are almost 
colourless. But between the palisade<ells of the pilcipcllis. new hairs appear. initially as deeply­
staining club-shaped elements. Most of these hairs remain blunt. somewhat cla,•atc (length c. 60 
Jlm.diamcterat tip up to IOpm: Fig. 51. height of cap 1.5 mm). butt he neck of some is narrow. 
tapering somewhat (Fig. 50. diameter of the cap 1.15 mm). In these stages the hymcnidermium is 
made up of wide. a lmost cubical cells. 

(3) It is beyond question that the rupthymenial mode of hymenophore construction is to be 
found here. Arches of palisade hyphae, interrupted by bands where they were lacking. were 
always observed (Fig. 52). As with other species of Coprinus. the edges of the gills are widely 
opened . there is no indication that they press against the stem. Hyphae passing from the gill­
tro~ma into the sca nty lipsanenchyma are frequently present. 

COPRINUS ANGULATUS (=C. buwdilm) 

{I) The youngest stage represented (Fig. 53. height 265 11m. width 202 11m) already 
demonstrates some diiTerentiation . The material used in the investigation of this species 
deteriorated to some degree (there were traces of putrefaction. not o f drying). So for cytological 
t'CS(areh. it was of little usc. but it did permit some observations on the histological texture of the 
primordium. Though a coherent universal veil seems to be lacking. tht:rt are. panicularly at the 
side of the stem. masses of short cells. origina ting partly from longitudinal hyphae. with many 
cross.walls. and part ly from short. club-shaped branehes. directed ou tward and also divided into 
short cells. This peripheral tissue a lso reaches over the poi nt where the palisade-hyphae of the 
hymenophore will arise more in ternally. There are already long hairs. which are in this stage 
mai nly restricted to the pileus (length up to 80 11m. diameter at the lower end 9 Jlm. at the neck 
about 6JJm. rounded at the tip). The areas of pileus-trama, stem and hymenophore are well­
demarcated. 

(2) From a stage with a diameter of 472 11m and a length of 548/Jm. the palisadodennium 
becomes evident (Fig. 54). Over the cap. there are onl y the long hairs which have arisen partly 
between the palisade-cells. Some of these hai rs m3y also occur at the side of the stem. but we find 
here chiefly theclub-shapcd. outwa rd-directed elements. In a still older St3ge (Fig. 55. diameter of 
the cap 2.1 mm). there 3.re large hairs over the cap (about 60-100 Jlm long. lower end I 0 pm wide. 
n«k about5pm). but now they are present overt he stem as well (e.g. 102pm long. 20J1m wide. 
neck 6JJm). As is the case with the preceding species. it remains problematic whether these hairs 
})(long to the universal vei l or to the pileipcllis. Their presence along the stem (i n o lder stages) and 
their early appearance (before the palisododermium) would appear to suggest the first 
supposition. but when the hymenidermium (the cells of which become more o r less cubical) is 
.,.,·ell-established. they continue to appear. 

(3) We observed the rupthymenial mode of g.i ll-fonna tion. but because: oft he poor condition 
of the material, this conclusion is somewha t questionable. 
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DI SCUSS I ON 

TilE Sf.QUENCE OF DEVELOPMEl\.'T 

The seq uence o f the development of the pa rts is one o f the most rema rkable features of 
carpophorc development in Agaricales. O n the basis of an analysis of several hundreds of species. 
in 1963 we made up a scheme of va rious sequences in the ea rliest phases of derelopment. 
Nevertheless. the number o f species investigated appeared to be insufficient to determine exactly 
the systematic value o f 1hese phenomena. At firs t. we thought that differences in sequence were 
sign ifica nt o nly for larger groups. as we found concentrate.."<! forms with reversed seq uences of 
de\·elopment o nly in well-defined. highly C\'Oived sect ions of the system. But exceplions were 
encountered. as Singer(J97j: 28- 29) sta tes in his 'Agaricalcs in Modern Taxonomy'. Since then . 
we have considered the subject SC\'eraltimes (Reijnders. 1974a: 363; J97j: 308. 309; J979a: 345-
346). and it is espocia lly in !he contex t of thi s in\'estigat ion into many species of Coprinus that 'A't 

can focus on this problem wilh grea1er precision. 
It is o bvious that all species of this gen us ha\'C ~ concenlrated development: in genera,l. and 

under nonnal conditions. the primordia remain short and wide for n long time. Ne\'erthelcss. 
external fnc10rs seem to have a great innuence upon I he sha pe of t he young primordium. A lack 
of light ca uses the primordia to become ex tended (etiolated). yet it may be ad mitted thai such 
envi ro nmenta l factors affcc1 the sequence of develo pment far less. as we ha\'C sta ted. for 
example. in C. srncorari11s (Reijnders. /948). 

Exami ning th~ v~ry young primordia of Coprim1s(1he dimensions of which amounted 10only 
some tenths of a mm.). we frequently encountered somewha t confusing SlruciUrcs, which might 
have resulted in some erroneous interpretations. In this initial phase. the hyphae most o ft en run 
in a longit udiul direction. so 1he primo rdia must be considered stipitocarpous. and this mode 
does nol occur in concentrated types. In reality. the lo ngitudinal hyphae in the earliest stages of 
Coprin11s indicate something quite different from what they do in the pril}lo rdia of the 
unquestionable stipilocarpous types: in the latter slender primordia . they curve o utward at the 
tip to fonn the pileus which is cont inuous with the stipe. When we carefully observe the 
longitudinal hyphae in the initial phases of Coprinus. we a lways find in the upper portion more or 
less interwoven hyphae-or. when this is not the case. a meristemoid. i.e. a zone where the 
longitudi nal hyphae are di vided in1o isodin me1 ric cells which increase rapid ly. 

Furthermore. the time factor interferes with lhesc pr~s. We are obliged to d raw our 
conclusions from series of fixed images. so it is difficult to estimate !he speed of these processes. 
The primordia ofC/irocylw. Triclloloma. Hygropl1orus. etc .. bei ng composed of a slender stalk. 
remai n stipitoca rpous for a long time: in thoscofCoprimu.the phase wit h longitudinal hyphae is 
soon succeeded by the isoca rpous s tate. which seems to be the real starting point for the 
development of the pans. So the longitudina l hyphae in the first stages of Coprinus(and this will 
probabl y a lso be the case in some other genera of Aga rica les) are merely uninnatrd 
prolcnchyma tic hyphae which a rc not interwoven. a nd here !hey ca nnot be considered indicali\'t 
o f beginni ng stem de\'elopment. We ha \'e, 1hcrcforc. classed these species with the pileostipito­
carpous ones: when we do not have the youngest stages at o ur disposa l fo r study, we arrive at the 
somewhat questionable conclusion that these species are isocarpous. 
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We found o nly one exception: the pi leoca rpy of Coprinus brasskne. In the description of the 
species and in the phylogene tic considerations we paid some attention to this phenomenon which 
up to now seems isolated. We should also take into consideration the possibility that pileocarpy 
can be close to isocarpy. while in other cases pi leocarpy means a quite different sequence of 
dt\'t lopment. Here the time factor is again significan t: it is the appear.mce of stem·. cap·. and 
hymcnophorc·rudimcntS which tips lhc scale (cf.. Singer 1975: 29. o n Psmhy rello py rolrichn). 

OF.VELOI'MENT OF Ti l E ln' MENOI'HORf: 

According to the investigations of Atkinson and his school. the origin of the hymenophore 
sc:cms to be a rather consistent process in Agaricales. Atki nson (1914b) recognizes o nly o ne 
exctption : the gill formatio n in Ama11ita. which we ca lled the schizohymenial mode. However. 
since Uvine (1914) described another deviation in Coprinus micaceus and afterwards ( / 911) in 
Agaricus and some other Coprini, 1his question has become a controversial o ne and has been 
strongly contested by Atkinson (19/6) . Kiihncr (1928). wtio at first adopted Levine's view. 
described a somewhat intermediate mode in Coprinus disseminams: C how (1934) agreed with 
Aikin son fo r qui te a number of species. all ho ugh in our opinion his observations cannot be exact 
in all cases. and his descriptions and representations arc no t convi ncing. We dea lt with the 
history of these opinions already in an previous article (Reijnders. /948: 266-277). It is not 
necessary to recapitulate the implications of this question (ef .. Rcijndcrs. 1963: 247- 248). but. 
after many comparisons. we think we better understand the complicated nature of these elusive 
structures now. 

The existence of a conspicuous mode is undeniable. It can be demonstrated in series of 
tangential sections from the axis toward the periphery. where. in all these scetions. the palisade 
hyphae (the first hymenial clements) show up a~ groups. alternating with lighter staining bands 
of steri le ti ssue. In real ity, these a re horizontal. radiating stripes. a lternating with sterile tissue. 
We met this most typical form of rupthymenia l development earlier in Coprinus ephemer11S 

(Reijnders. /948: pl . 12 fig. 64) a nd in C. t.·tellatfiS (at that time erroneously called C. miser; 

Reijnders. 1948: pl. 13 fig . 69. 71 ). The gro ups of palisade hyphae soon become a rched (cf .. Fig. 
30. Coprinus jlocrJIIOsJIS; Fig. 52. C. h£•xagonosporu.t). A less obvious expression of this mode 
exists when the sterile in terspaces are narrow a nd we see somewhat arched gro ups of palisade 
hyphae which almost touch each o ther (Fig. 39. 40, C. macroceplwlu.f). 

AnothcrmodiflCa tion which seems to occur rather frequently iseauscd by the very early action 
of 1he gill-trama . For a short time. there is a contin uous layer of palisade hyphae. but almost 
simultaneously. growth in the trama of the arising gill folds begins. pushing the palisade hyphae 
sideways. This development begins near the ce ntre and is directed ou twards (Fig. 6. C. 

phaeosporus). KUhner (1928) described this process in C. tlissm1inuws: it is evident that in thi s 
case. a periphera l con tinuous layer of palisade hyphae will often be found, while the sections 
nearer the centre show the rupthymenia l structure. 

Finally. cases can be found where the layer of the palisade hyphae is interrupted only here and 
there. in an irregular manner (Fig. 35. C. macrorhi=us). These unexpected interru ptions seem not 
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to be very ra re: we met with such struct ures ea rl ier. e.g. in C. radians( Reijndcrs. 1951: pl. 22 fig . 
4). All these modifications occur. and we arc not well informed as to the variation o f these 
phenomena in a single species: these facts may at least partly e.xplain the controversial opinions 
o n this question . 

Apart from the fact tha t the fi rst palisades develop between the pr01enchymatic hyphae which 
a re continuous with the tissue underneath (the gill cavi ty is therefore o Fien travcrsc..-d by such 
fringed clements (e.g. Reijnders. 1951: pl. 7 fig. 5. Tricholomufocole). connecting elements in the 
spaces between the rupthymenial hymcno pho rearequi tcobvious. So we find fro m the beginning 
some hyphae which run from the lipsu nenchyma ove r And into the younggill-tra ma. As we stated 
before. the hyphae in the initia l phases of Coprinus ofien run in a longitudi nal direction . such 
hyphae can be fou nd which pass into the gill-trama (Fig. 41, C. mat.:rocepha/u,t) , In most species 
of Coprinus. if no t in all. the edge of the gills (primary la mellae) remains open for a lo ng time 
duri ngde\·elop.fficn t. Some authors(Atkinson, / 9/6: 123. 124) believe that thisopcningoft he gi ll 
edge is due to pressure exerted against the s tem. This can not be the case. however. We analyzed 
hundreds of sections wilh such structures. and o nly in a few except ions cou ld we find a 
disposition that could be: ex plained by pressu re (Fig. 13 C. brassicae). Usually. the tissues of the 
gill tro~.ma and the lips.anenchyma seem to be stretched o ut locally by the tension caused by the 
growth processes of the primordi um (Fig. 7. C. phaeosporus: Fig. 24. C. poliomullus: Fig. 41 . C. 
macrocephalus). We encountered the same facts in o ther species with a rupt hymenial develop­
ment (Reij nders./952: pl. 16 1ig. 3-5. Bolbitius l'itellinu.f) . We believe that the wide. open gill edge 
in Copri11us represents an efficient adaptation: it may explain the parallel faces of the lamellae in 
Coprint~s. However. the secondary gills or lamellulae have an edge su rro unded by hymenial 
clements a nd . in primordia. they are wc.."dge-shaped, as in o ther Agaricalcs. Moreover. the ope n 
gill edge is necessa ry for the further joining of Stipe and lamellae. 

Atk inson (1916). as well as KUhnc:r(/928) and Chow(/93.(). observed the fact that soon after 
their origi n. the lam~llae become attached to the stipe. Thi involves a situation in which hypha~ 
grow out from the gi ll-trama irno the lipsuncnchyma . An extension o f the gill-t roma with no 
borderi ngclcmcntsof the hymenium was encountered in scveralcases(Reijndcrs. 1961: pl. 17 fig . 
6. Trirho/omopsis rutiltms: /97/ : pl. 2 rig. 6a-c. Agroqbe Ol'gtrita): it apptars to be quite 
common in Copri1111s. 

As a rule. the lipsu nench yma itself does not increase significa ntly (e.g. by intercala ry growth) 
in this genus. This might ex pl ai n why these spc..-cies. discounting a few exceptions. have no ring. 
But the sometimes scanty lipsancnchyma is a bit reinforced by hyphae coming from the gill­
trama. This process serves to fi x the lamellae to the stem. When this has happened and the 
primordium is su rrounded by a universal veil. it is sufficientl y protected. for example against 
drought (evaponuion). We mentioned the extension of the lipsa nenchyma and the con nections 
between lamellae a nd stipe for each species sepanuely in Table I. We photographed such 
connections in Fig, 7 (C. plweospoTII.I'), Fig. 13 (C. hra.t.fir.ae). a nd Fig. 26 (C. }HJiiumuiiiL{). The 
passing hyphae have been photographed once mo re under higher magnilication in a younger 
stage of the latter species(Figs. 24 . 25). This photomicrograph might demonstrate a stri king case 
o f cells of the same hyphae. which have d ifferentiated into o ther forms where they ha\'C bc..-cn 
influenced by various developmen ta l facto rs: the cells of the lipsancnchyma arc larger and nearly 
isodiametric (cf. Reijnders. 1961: 277- 278). 
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VEIL AND PJLEiPELLJS 

The grea t variation in the vei ls in Coprinus gives us a n excellent opportunity to deal once mo re 
with the 'cort ica l laye rs' in genera l. pafticu larly in view of thedifTcrcncc between universal veil 
and pilci pcllis. Recent descriptio ns of pcllcs have demonst rated clearly that thi s important 
distinction has no t been observed everywhere. probably because a determinatio n of the unh•ersa l 
\•eil is somewhat ha1.a rdous in mature specimens. So we will rirst treat the modirications of the 
veils in Coprinus. and consider afterwa rds the differences between vei l and pileipellis a nd 

questions of tcnn inology. 
Many Coprinus species have a wel l-developed uni versa l veil . while in othe rs this veil is lacking. 

A lipsancnchyma is present. except in Coprimts plic'otiHs. which has no veil a t a ll. As n 

consequence, most Coprinus species arc bivclangiocarpous: if o ne docs not ta ke into con­
sideration the same pecu lia r hairs which are presen1 on theca pas wel l as on the stipc.thc St• flllo.~i 

are parave\angioca rpous.jand ~oprinusfplil'ati/isjisjgyn\nangioca rpous. As we stated before. the 
lipsanenchyma is in most cases no t very voluminous. but the gi lls arc a llachcd to it. Our 
comparisons of hundreds of species has led us to the concl usion that the protenchymatic \'Cil. 

consist ing o f generat ive hyphae. is the most primitive and tlfc extending lipsa nenehyma o ft en 
remains fo r a longer time in this condition (Reijnders 1963: 22 232 . 35 1- 352). We fo und the 
most undifferentiat ed vei l in this g~nus in C. bm.~sicae. W~ sha ll comm~m o nly o n so me 
quest ions concerning 1he modirications o f the universal veil which a rc useful for the survey: the 

d~ta i \s fo r ~aeh species a re dealt wi th sepa rately in Table I . 
Firs t. o ne encoumers the pro blem of the protcnchymatic tissue. wh!ch partly constitutes the 

unh·crsal veil. but in the beginning. it is not separated from the pileus- u ama . A wide zone of 

protcnchymatic tissue between the developing cap and the v~il has been described in many 
species. After the d ownward growth ofthe hyphae o f the cap-trama has become evident. there is 
a clear demarcation between these tissues in the later:d portio n of the pileus. but in the centre they 
remain cont inuous fo r a long time. Ne\•ertheless. a distal zoneofthisprotenchyma belongs to the 
veil and takes part in ils further differentia tion: as it also envelops the pi leus-margin o r the point 
where the hymenophore will appea r. it must be considered a universal veil. It also happens that 
such a zone does no t exist: in very early s tages. the pileus surface is present im mediately under 
radia ting hyphae and a t the con to ur of the pileus a mcristemoid de\'e lo ps. 

The universa l veil is su bject to some characteristic transfonnations in Coprimu. includ ing the 
formatio n o f chains of lo ng, wide cells. a dichophysoid structure. sph~rocyst s. and isolated hairs. 
Thc sphcrocysts arise sca tlerc..-d thro ugho ut the pro tcnchymatic layer of the veil. but they ca n also 

be arranged into chains. fonned by a mcristemoid. We notice that o nly in the stl'rcorarius gro up 
and some other species spherocysts are lacking over the stem: this is o ne case o f a peculia r 
diiTeremiation o f the veil over the pi leus (sec below). 

We a re inclined to consider isolated hairs. which are present over the cap as well as ulo ng the 

stipc. to be a transformation o f the veil as well. Sometimes. these a rc visible in the vei l itself 
without being connected to th e underlyi ng ti ssue (Reijnders. /951: Pl . 19 ri g. S. Pl. 20 rig. 2. 
Psuthyr~lla nmltlpeduta: Fig. 49. C. llexagot~ospoms. etc.). In most cases. they a rise between the 
cells of t he pilcipc:llis. and then itlx.'Comes interesting to determine whether o r not these hairs of 
later o rigin have quite the same shape as those of the universal veil. Indeed. such h;~ i rs . with their 
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spccializc:d appcamncc. cannot represent the first stages of universal veil de,•c:lopmc:m. We: met 
with such fea tures when the: )'Oung primordium was enci rcled by a few prott:nchymatic: threads. 
having an innate veil (e.g. Rc:ijnders. /948: Pl. 8 fig . JS- 37, Alnico/a mt>linoitlt•s: Reijndc:rs. / 96J: 
Pl. 34 fig. 3-6. lfyplrolomll eltmgalljH-.f Peck. as Nt mmoloma polytriclu1 and when it was 
surrounded by outward -growing generative hyphae. we encountered an cm:mated veil 
(Rc:ijndcrs. /948: Pl. 18 fi g. 101, 102, Gomphidc11s rosc:us: Pl. 22 fig. 129- 133. Strobllomycc-s 
jlouopus). These arc c:xamplc:sof,•c:ry primitive veils. as the C\'Oiution oft he: veil has not sta rted 
with the forma tion of isolated . particular hairs. Nevert heless. an interpreta tion of their na ture 
becomes somewhat confusing " 'hen we li nd the sa me hairs arisi ng abundantly ane~·a rds amid 
the palis.1des of the: pi lc:ipc:llis. Many authors ha,·e called them pi locystidia . 

A bon~. we mentioned the: fact that spherocysts are sometimes present only in the: veil over the 
cap: th is is one of the instances in which inn uences from the developing pileus interfere wi th 
structures in the veil. As this phenomenon scc:m~ to be rot her rare in Agarica lcs. it is easily pnssed 
over. It may, however. once morecorraborate the conclusion that the development of struct ures 
in agaric fruit bodies is locally determined (Rcijnders 1963: 217- 278; Rcijnders 1975: 309. 
Clwmut•myc"s f raridu.s,· Reij nders. 1979b. Umac~llo ;:liotlnmu). However, even if some 
structures exist wh ich seem to make the distinction between the unh•ersal veil and pilcipcllis 
somewha t indefinite (our schemes are seldom adequate to i'Ccoum fo r all modifications in 
muure). we should always be careful not to confuse these notions: the veil and the pilcipcllis arc 
essent ially differen t structure . We anal rzcd these questions in our book in 1963: the universal 
\'til shows up in the you ngest stages and is characteristic fo r the primordium as a whole: the 
pileipcllis originates later on and is restricted to the pileus. The first ment ioned orga n sometimes 
increases considerably. se rving the purpose of pro tecting the developing c-.Jrpophore, th( 
pilcipcllis form s u roof only over the mat ure cap. :and it s fu nction is in accorda nce wi1h this fact. 
Nevertheless. in mature carpophores. the remnan1s or the universa l \'Cil e:m not be easily 
distinguished from the pileipc:llis. This fact miiht be of paramou nt importance. 

Two rc..'Ccnt publicmions (Bresinsky & Schwarzer. 1969: Watling & Largen1 . /976), Singer's 
( 1975: 60-69) detailed account. and the problems of nomenclature which a re urgent here lead us 
to make some observations. Although the authors of these publications emphasize the 
importance of th is distinction. only in the second :tre misinterpretation absent . The opinion of 
Oresi nsk)· & Schwartcr that the \•eil has to be considered 'funkt ionell und ontogcnet isch als 
Schicht des Hutes' is erroneous (see Reijndcrs. / 963: 13. 14, 224). The universa l veil has been 
treated as equivalent to pileipellis structures. e.g. in fig . 5 (Curtitwriu.f), fig . 6 (Ru: /n•s).ligs. 7, 8 
( Jiypholoma). fig . 22(Nauroria). fig. 23( P/ul('o/t•piura). figs. 24. 29(/..t>piora).ctc. The covering of 
Amanita and Phoroll'piota is not an epithelium but a universa l veil (Singer. 1975: 62). The 
dichophysoid structure in the Coprit~us scct . Alal'lmuni. is rda ti ve to the uni,·ersa l \'cil. not to the 
pileipcllis. etc. 

As we staled above. it is not always easy to determine whether wea re dealing with the universa l 
veil o r with the pileipcllis in mature carpophores. But we suppose that some authors could stri\'C 
for greater accuracy here. When scattered. repc:nt . narrow hyphae arc cncoumcred over the eap, 
one hould be \'Cry careful about their interpreuuion. and the same applies to all kinds or 
spheroc)•sts. loose or coherent (for the cells of the hymeni<krmium arc mostly cubic). Finolly. a 
~reat number or genera has been examined ontogenetically. exact descriptions of thesc 
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developments have been published since Atk inson's times. and mo nographers studying genera 
or anatomists exa mining pileipellisstructures should use these data . Furthermore. one can pro fit 
byineludi ng very young specimens (not necessn ril y primo rdia) in the examina tio n: the nat ure o f 
the universal veil may often be determi ned by freehand sections o f the o uter portion of the pileus 
margin. also in fresh material. 

The diverse modifica tions and the corresponding terminology o f pilcipclli s fo rmation have 
bctn thoro ughly analyzed in Watling and Largent's paper. a nd we agree wi th their concl usions in 
t\'try respect. As the homology o f the pilei pellis laye rs can as yet be establisht:d o nly in genera 
with closely related species. it is reasonable to distinguish structural a nd topogra phica l 
modifica tions and to create two series of na mes for them. As for the terms which deno te 
morphologica l differences. we adopted Lo hwag's terminology in o ur book in 1963. as many 
authors ha ve done (e.g. Singer). As it may be supe:rnuo us to repeat all the defini tions, the nam es 
in question arc: ' trichodcrmium', 'palisadodermium' ('hymenodermium'), 'epit helium', ·cutis' 
and ·conex' . We note tha t o nly thediiTeren~ between palisadodermium and hymenodermium is 
somewhat arbi trary: we called that layer with greatly innatcd cells which become cubic in the end 
the hymenodcrmiu m. We use the term 'epi thelium' in the same sense as Singer: a pluristratous 
complex o fisod ia metric cells (definitely excludi ng the spheroC)•sts of the veil). We prefer the term 
·cortex' to Singer's 'dense layer'; a cortex is merely a condensation o f the un altered underlying 
hyphae. The cortex re presents the tra nsition to the complete absence of the pileipcllis. so we must 
often refer to the pcricl inal hyphae o f the outer zone o f the pilcus-tra ma (under the veil) as a 
cortex . There may be no dirfcrcntiation and we find such hyphae often a t the periphery o f the 
stem as well. As the terms 'dermium' a nd 'cutis' have been used to designate mo rphologica l 
differences, we agree with Wa tling and Largent tha t it is highly confusing to usc them in 
compound words in o rder to describe topogra phicul layers. It is far better to appl y to the latter 
category the terms proposed by Bas ( / 969). 

PttYLOGENETIC CONSIDERATIONS 

Although phylogenetic hypotheses arc seldom sa tisfactory in myco logy. one can scarcely 
avoid . when examining a series of mo rphologica l structures. attempting to imagine how one 
cou ld have developed o ut of another. When doing this. ho wever. one has to be well aware o f the 
fact that present formSt."a n seldom be derived from other. still extant, o nes; it is bcller to consider 
which o f the allributesca n be considered primitive and which specialised . and then to try to find 
a modern species that shows many of the primitive cha racte ristics. In this manner, o ne ca n mo re 
or less imagine the co urse of evolutio n. 

As far as the structures which we have dealt with are concerned , in the interest o f a ttempting to 
decide which are primitive and which ha\'e de\'eloped further. we make the fo llowing 
assumptions.-

( I) We conside r the gencnuive hyphae, which combi ne to form the protenchyma. more 
original than all the cells which developed therefro m. lnnated cells ca n in any case be considered 
characteristic of evolu tio n. and thi s is especially true of certain types. such as palisades. 
spherocym. pseudo-para physes. etc. There are certain gro ups o f carpophores (e.g .. Myce11a, 



species 

Coprinus photosporus 
Karst. 

Coprinus brusskur Peck 

Coprinus nil•t us (Pers. ex 
Fr.) Fr. 
R .. /948 

Coprinus Slt'rrorarius Bull. 
ex St-Amans) f r. 
Brefel d , / 877: Levine. 
19ZZ: R .. /948 

TABU! I 

Oevdopm~ntal anatomy of Coprinus 

succession 

the youngest stage avail­
abl~ (S67 x 529 p.m) is iso­
carpous: young prim. wide 
and shon 

pileocarpous: yo ung prim. 
wide and sho rt 

pileo-stipitocarpous, soon 
iSOCll rpous: )'Oung prim. 
slender 

pileo-stipitoc:arpous. soon 
isoca rpous 

origin of the 
hymenophore 

somewhst rupthymenial 
(by the activity of the 
)'Oung lam . tr. the gro ups 
o f palisade-hyphae are 
pushed aJnrt): gill-edge 
o pen: connections gill ·tr . 
a nd lipsanenchyma evi· 
dent 

lt\'hymenial: gill-edg~ 
open from the outset: con­
n«:tions cvident 

levhymenial: gill-edge a lso 
in older stages fort he grea­
ter part surrounded by 
ulls o f the hymenium 

Jevhymenial: gill-edge 
open in later sutges. at fi rst 
su"ounded by h)·menial 
cells 

unh·ersal vcil, 
lip:sanenchyma 

u. v. consisting o f a ""i de 
protenchymatic zo ne and a 
layer of radiating threads 
becoming dichophysoid at 
the periphery. Lips. ra ther 
abundant, somewhat rein­
forced by h. coming from 
lam. tr. 

u. v. a wide zone of pro­
tcnch)ma , only slightly al­
tered at the periphery in 
older stages: lips. rather 
abundant, reinforced by h. 
fromlam. tr. 

a large zone of pro ten· 
chyma remains o utside the 
cap: in this tissue sphtr· 
OC)'Sts arise by inflation o f 
«lis: sho rt rows are pres· 
cnt o nly in older sta~: 

lips. rather a bundant 

pro tenchymatic zone O\~r 
the cap less exten~ve, v.·ith 
radiating threads, but in 
young stages sphc:roc)'Sts 
not in rows: lips. rather 
abundant 

pil~i pctlis 

none: the h . o f the pileus­
tr. merge into the prot. 
zone o f the u. v. 

none: as in the preceding 
sp«ics 

none: alw in older stages 
the tissue o f the pil. tr. 
merges into the o uter prot. 
zone: spheroc:ysts over the 
ca p o nly 

in older Stages the uppn 
surracc of the cap is de­
limited byshon cells. a sort 
or ~pithel ium. but o utward 
they pass into the iso­
diametric elements of the 
\'til: spherocysts over the 
cap only 

;::; 

~ 



Coprinus narrot icus 
(Batsch ex Fr.) Fr. 
R .• 196J 

Coprinus potouilltmlii 
QuCI. 

Coprinus bulbiflosus Pa t. 
Chow. /9)4 (as C. hmdn· 
sonil) 

Coprinus corlinaluS Lange 
R .• 19.51 (as C. roris) 

Coprinus ~uMmis Bcrk. & 
Curt . 
Johnson. /9~/ 

unknown 

pileo-stipitocarpous 

stipitocarpous or piko­
stipitocarpous. probably 
soon isocarpous 

not well kno wn 

'Stipe. pilcar. and by­
menial primordia ha\'e al­
most simultaneous origin.' 

unknown 

atfirstthcla)·cr of palisadc 
hyphae is continuous but 
soon ancrwards there arc 
arches. pro bably b)· the ac­
tivity of the )'Ounglam. tr. 
- a tendency towards a 
rupthymenial mode 

lcvhymcnial: in a later 
stage: 'les a rtt~des feuil· 
lets se soudcnt au pied' 

levhymenial: edge of gills 
also in la ter stages not 
open and surrounded by 
cells or the hymcnium 

lcvhymcnial;(structuresas 
described by Levine oc­
cur in abnormal buttons?): 
gill-edge afterwa rds open: 
' loosely attached to the 
Stipe 

a wide zone o r proten­
chyma O\'CT the cap, atthc 
outside radiating threads 
with shan TO'A'S of sphcr· 
oc~ts 

over a narrow protenchy­
matic zone surrounding 
the cap there isaclosela)'Cr 
of isodiametric cc: lls: the 
\'eil along the stem (also 
short cells) is somewhat 
different; lips. scanty 

the description of Chow is 
not clear: probably there 
arc isodiametri<: clements 
at the outside of the u. v. 
and a prot. I& )'Cr within, 
the latter grown together 
withthepil. tr.: lips.abun· 
dant 

a wide zone of prot. 
around the cap and an out· 
cr la)'Cf with sphcrocysts 
or oblong cells. which arc 
a~nt along the stipc: lips. 
rather abundant 

the layer of prot . O\'Cr the 
cap appears to be thin or 
absent according to the 
photographs; lips. not 
mentioned 

in the etiolated specimen 
which has been examined 
the tissue of the pil. tr. is 
continuous with the pro­
tcnchyma of the u. v .: sphcr­
ocyStS 0\'eT the Cap Only 

finally the whole \'eil is 
divided into «lis whK:h in­
wardly arc not well deli· 
mited from the peripheral 
layers of the pil. tr. which 
formsanepithelium:sphcr­
ocysts O\'er the cap o nly 

' Lc chapeau ne prCscnte 
pas un re,·l:temcnt diffCr­
enci( ;i sa surface:· 

an epithelium. at last not 
well demarcated from the 
vti l 

·a single layer of highly 
diiTercntiatcd ct:lls is 
rormed just below the 
upper blematogen' 

f 
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Coprinus poliomollus Ro­
magn. 

Coprinus jlocculosis DC. 
ex Fr. 

Coprinus rodiwu Dcsm. 
R .• 1951 

Coprinus micaceus (Bull. 
ufr.)Fr. 
Le\ine. / 914: Atkinson. 
1916 

sU<::ttSSion 

pileo-stipitoca rpous. soon 
isocarpous 

pilm-stipitoc:arpous, soon 
isocarpous; a portion wit h 
small isodiametric cells 
O\'er the longitudinal h. o f 
the stem rudiment 

pileo-stipitocarpous. soon 
isocarpous 

piko-stipitocarpous. soon 
isoca rpous 

TABLE I (cont.) 

origin oftht 
hymtnophore 

a tendtncy to the rupthy­
menial mode; by the:: ac­
tivity of the young lam. tr. 
thepalisadeswhichariscat 
the same time are pushed 
apart (arches); gill~gcs 

open: connections from 
the beginning 

rupthymcnial: palisade-h. 
in isolated groups from the 
beginning: edge of lam. 
open from the beginning 

rupth)-menial 

rupthymenial (denied by 
Chow. 1914); gill-edge 
open: connections in later 
stages admilled by Atkin· 

universal \'cil. 
lipsa~nchyma 

there is practically no layer 
of prot. underneath the 
radiating h. forming the 
sphcroc)'Sts. also occur­
ring along the stipe: lips. 
consisting of longitudina l 
h. 

there is a wide ronc of 
protenchymatic h. over the 
cap and an outer port ion 
of radiating h .. which wid­
en gradually (wit hout 
spherocysts). the prot. \a t 
er divided into short cells 
and less evident along the 
stipe: lips. seamy 

prot. zone O\-cr the cap 
narrow. disappearing in 
more advanced stages: the 
outer pan of the \'eil con­
sisting of radiating rows of 
sphcrocysts. also present 
along the stem: lips. sca nty 

u. v. and lips. as in the 
prtecding species 

pilripcllis 

in later stages there is an 
epit hdium, the upper layer 
~·ell differentiated and 
made up of cubic cells 
(somewhat hymcniform) 

a palisadodennium also in 
later stages (width 3.5 
mm). the palisades arise 
al ready when the prim. has 
a width of c-. 900 pm 

a palisadodcnnium (also 
in ) mm wide prim.) de· 
veloping centrifugal\)' at 
the pileus margin and cen­
tripetally over the centre 

a palisadodermium al­
ready present in young sta­
ges(width ± 400pm 

~ 

;: 



........ ., ...... Ill' .............. .. 
uppn ponion is a meri­
stemoid 

"' uru•n•~7P"U•. : •-•uenc:r7 

towards the rupthymenial 
mode: gill-edge open: con· 
ncctions present 

CuprinUJ' mucrut'l'phofu.s piltO·Stipitocarpous. soon some~o~o•ha t rupthymenial: 
Bcrl: . isocarpous isolattd archesofpaliS3des 

really prtSC:nt: tdge of gills 
open; hyphae of the lips. 
merge into the lam. tr. 

Coprimu /aJlOpu.s (Fr.) Fr. 
Chow, 1914 

Coprinus como/us {MUller 
ex Fr.)S. F. Gray 
Atk .. 1916 

Coprinus utrumtmurius 
(Bull. ex Fr.) Fr. 
Atk .. / 9/6 

Coprinus auriromus Pat . 
R .. /974 

' Lc prim .duchapeaucom­
menceistdiff~rtntierta r ­

dh-ement par rappon au 
di:vcloppemcnt du pied,' 

probably pileo-stipito-car­
pous. soon isocarpous 

you ngest stages not SIU· 

died 'Fundament o r pileus 
present in 1he earlies1 sla­
g<>' 

the palisade hyphae of 1he 
h)menophorc dc\·elop 
somewhat lately: by this 
phenomenon the species 
SC<'ms to be pilcocarpous. 
but it is almost isocarpous 

lcvhymcnial: &illsinalater 
stage connected ~o~oith the 
Stipe 

levhymenial: after having 
grown across a wKte g.ill­
cavity the tdges of the gills 
press against the stem(?). 
open and some elements 
interweave with the li ps. 

wilh slight tendency to­
~o~o·ards rupth)•mcnial struc· 
lures: later on 1he gills be­
come aunc:hed to the plec­
lenchyma surroundig the 
stem 

lcvhyme.niat: gill<dges 
soon open towa rds the 
s1cm: gill- tr.ama connected 
~o~o·it h the lips. 

_..., ..... vcr-,...,..,.,,...,.,.,. 
Ire); 10mewhatlater a veii­
ITl('riStemoid is fo rmed at 
the surf11c:e of the cap: lips. 
made up of asctnding h. 

as in the prettding spt-cics: 
u. \'. in later stages lux­
uriant O\'er the cap. re­
duced along the stem: lips. 
consisting of aS«nding h. 
of small a:lls 

u. v. presumably as in the 
prcc::tdingspecies 

·An outer zone of radiating 
thruds ('blcmatogen ') re­
mains ·concrete' with the 
pileus: lips. present 

3!1 outer zone or radht~ing 
h. remains concrete wilh 
the pileus: lips. as in !he 
prc<:tding species, pro· 
bably abundanl 

the u. v. of repent h. has ils 
grcalest extension outside 
the c-.ap margin: it coniiis tsl 
of long and lhin yellow 
hairs. mainly along the 
Stipe 

•ru• '"" •uJ•cenl "''~Ill• 01 
the vei l 

a serritd palisadodermium 
de\·tlops from a stage of 
about 300 11m wide {at the 
cap margin). it contains 
large yellow hairs with the 
walls thidcr !han I hose of 

"' ~ 
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speci~s 

Coprinus r:urtu.r Kakh. s.s. 
J. Lange 

Coprinu.fdisstmina/u.( 
(Pers. e~ Fr.) S. F. Gray 
KUhner, 1919 

succession 

the youngest stage a\·ail­
abl~ (ht:ight 1601•m. width 
112 pm) is isocarpous 

piteo~t ipitocarpous. 
isocarpous 

Coprinus ht..:agonosporur in the youngest stage avail-
Joss. able the upper part of the 

prim. is occupied by a mcr­
ist('moid: this may tx a 
pileostipitoc:arpous struc­
ture. but soon the prim. is 
isocarpous 

Copriflu.r Ull~ulu/14.)' Pt:\:k pilc:ostipiuxotrpous soon 
( • C. lwuJirri QuO:\.) ~~M~~sly?ungc:st Stage 

TAaL£ I (cont .) 

origin of the 
hymenophore 

rupthymenial: only the 
most peripheral part of the 
layer of palisade hypha~ 

can be continuous: gill 
edge wide open in later 
stages: as to the ripening of 
the spores sec Descripti\·e 
Part 

according to K iihner. in 
the initial stage levhy­
menial.butbythcactivity 
of 1he lam . tr . th~ palisades 
arc pushed sidewa rds and 
form isola!ed arches: th~ 
gill trama b«omes at­
tached to the lips. and is 
open at latc:r stagc:s 

rupthymenial (from the: 
beginning - a classical 
c-ase) 

probabl)' rupthymc:nial 

unh·ersal veil. 
lips.ancnchyma 

with an inner initially ra· 
thcr thick, pro tenchymati<: 
layer and shon rows of 
spherocysts at t.he outside; 
soon the radial a rrange­
ment of these rows is lost; 
lips. scanty 

as in the preceding species; 
protc:nchymatie pan 
perhaps less wide; lips. 
sca nty 

the u. v. is not cohc:rc:nt 
C\'Cn no t in young prim.: 
~·i th some scattered h .• a 
few sphc:rocysts, and \'esi­
culose ek:menLS usually 
showing a long neck : these 
presumably empty cle­
ments arc: less frequent 
along the stem: lips. scant)' 

the u. v. is no t cnhc:rc:nt 
and consisu of ~ea nered h. 

pil~ipc ll is 

a palisadodermium al­
ready present in young 
prim.; the protoplasmic 
content is to be found in 
the upper part of the pal­
is.ades. which aftel'\\-ards 
become about cubical: 
most hairs arise between 
the cells oft he dermium. a 
few also along the stem 

a palisadodermium which 
becomes a hymenider­
mium, with large hair$ 
arising between its cells 

since s young stage a pali­
sadod('rmium which be­
comes arterwa rds a hy­
mcnidermium: ~ith char­
acteristiednrk stainingcla­
vatc: hairs: arising between 
the: cells or the dermium: 
the: \'csiculose cells of the 
\·eil mosdy on the outSide 

a p;llisadodc:rmium arising 
in a youns 5tagc (diam. 440 



Coprinus t'phrmc-rus (Bull. al leas! isocarpous 
ex Fr.) Fr. 
R .. 1948 

Coprinus biSfHJfUS J. Lange unknown 
KUhner, 1926 

? Coprinus strllutus Bull. !he youngest s1age avail· 
R., 1948, 1961 erroneously able is isoca rpous 
called C. mist'r , bcc:ause of 
the absence of piloeystidia 
in sec lions of many advan-
ced primo rdia: cf. R .. 
19<& 293-295) 

Coprinw plirutilis (Curl. 
ex Fr.) Fr. 
R., 1951 

A88REVIATJONS USED. -

at leas! isocarpous. pos­
sibly bymcnoearpous 
(youngest stage 350 ,...m 
wKSe) 

rupthymenial: gill-edge in 
!.:ncr stages wide o~n: 

some slight conntclions 

rupthymenial 

ruplhymcnial: gill-«<ge 
o~n from !he beginning 

rup1hymenial: gill-«<ge 
open fro m the beginning 
bu1 no conncc1ions be· 
cause lips. is abstnl 

which a rc prcscn l in I he much lnnated later o n (hy· 
yo unges1 s1ages: lips, pres- mcnidcnnium); many 

hairs prescnl bc!WC'Cn lhc­
tt lls o f ahe dermium 

the young u. v. docs not 
cover the= whole prim.; it 
consists o f longi1udinal h. 
which run along the S l i~ 
and 1M pileus margin, and 
o f lo ng vesiculosc hain 
with a tapering ned: a ll 
aro und the prim,; lips. 
consis1ing o f ascending h. 

not described in detail 

as in C. ephcmcrus: lips. 
rather scanty 

u. v. and lips. abscnl: gym­
nangioearpous 

a palis:adodennium wiah 
long hairs, similar 10 !hose 
of !he vdl, bc1wccn !he 
ttlls 

a palisadodermium pres­
em when young. wi1h hairs 
bctwe<:n ilscc\ls 

a palis:adodermium pres­
ent from I he younges1 sla· 
ges. with the cells soon in­
Oatcd (hymcnodennium). 
with numerous acumi nate 
small hain (lcng1h 30-40 
~m) in young prim .. almost 
disa ppearing v.i th age 

a palisadodmnium pres­
en! from the youngcs1 
s1ages: 1M palisade-cells 
becoming large and st­
ro ngly inflated 

Atk . • G . F. Atkinson lips. • lipsancnchyma prot. - prolcncbyma 
h. - hyphae 
la m. If.- lfama or the gilJs 

pil , lr. - pilcus 1rama 
prim. • primordium 

R. • A. F. M. Reijndcn 
· • universal ,·cit 
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Conocybc-. Coprinus). in wh ich th e= primo rdia a re a lready dininguished by a dominant p~udo­

parenchymatic: text ure. and this may be considered an indica tion of specialisa tion. 
(2) A universa l veil wit h sphcrocysts is even more specinliscd than a veil consisting or long 

se ries or inflated cells. 
(3) When the same kind of hai rs is fo und over the cap and nlo ng the stem. this is considcrl'd a 

reduced and ahcred universal veil. and a cha racteristic of speciali sation. 
(4) A universal veil which no lo nger ha s a plcctcnchyma. but which is formed by a 

mcristcmoid. is more specia lised. 
(5) The simplest enclosure of I he adjacent tissue of a carpophorc is a condensat ion of this 

tissue. as can often be seen atlhesurfaccofthe stcm. This is called a cortex. A single co rtex is also 
often found on the upper side of the cap in ad\•anccd primo rdia. despite the fac t that in mature 
ca rpophores. it may have altered. 

An epit helium. which consists of a few layers o f somewha t isodia mcaric cells. is more evolved 
than a cortex, al tho ugh the diiTcrcnce is not alwa ys easily seen in the case of a dense cortex in 
sections. There is also an epithelium with a clearly distinguishable o uter layer. as in Coprilm3· 
poliomullus. 

A pa lisadodermium is witho ut questio n an e\·en more spt.-cialised enclosure of the ca p. the 
diiTerence between a palisadodermium and a hymenidermiu m being minimal: we could consider 
the Iauer to be a palisadodennium \•lit h s tro ngly inflated cells. 

(6) As far as the sequence of the emergence of the firs t structures is concerned , it is no t quite 
clea r whet her the pileocarpous structure is more evol\'ed than the isocn rpous o ne: the la tter is 
cert ain!)' mo re highly developed than the pilco-stipitoca rpous mode. For an exact definit ion o f 

these terms. sec the sect ion o n succession. 
(7) Compared to the grea ter part of the Agn rica lcs. the rupthyrnenial dc\'clopmcnt of the 

hymenophore is a peculiarity which is seen only o nce in a while with very highly concentra ted 
primordia. Usually, a continuous layer of palisade-hyphae is formed (lcvh ymenial mode). There 

a re. howt\'Cr. all kinds of transitional forms between these struct ures. and they are often present 
with Coprinus (Stt 'Origin of I he hymeno phore'). 

We will now try to apply these poi nts of view to the facts o f devclopmenl of Coprinus species 

which nrc presently known and which have been presented in the table. We can start from !he 
assumption that a species in Corpinusis primit ive when it has a veil that remains protcnchyma tic. 
that is pilco-stipitocarpous (but soon to be isoca rpous), levhymenial. and tha t docs not have a 
differentia ted pileipcllis. Of those studied in this article. we will find no species that correspond 
exactly. Those Spc.'<.'ics. howc\'er. which. according to Romagnesi. belong to the lmpr:ci. and. 

according 10 Singer. to the Alarhutmi. come closest . 
One could o bject that the wide veil which consists mainly o f unchanged generative tissue. has a 

spcci:a l texture in C. phaeospom t because of the radiating dichophysoid hyphae. and. further. 
that this species is mo re o r less rupthymenial. whereas C. brcusictlt' is the o nly specicsstudiL"d ti ll 

now which sho ws a clear pilcocarpous primordium. These fnets cannot be denied . and they do 
detract somewhat from 1he plausibilily o f the hypot hesis that the lmpf!:ri should be the most 

prim ilive Coprini . We ha ve to realise. howe\'er. that the pileocu rpous and isoca rpous types 
appear to be close together (in some cases the forme r might e\'en be more primitive than the 
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Ia ncr) and that the rupthymenial development of C. phaeosporus is no t the most explicit fo rm of 
this structure. 

In this Connection. it is regrett:1ble that the de\'elopment of so rew species or this group is 
known. but it is not always easy to lind material. According to the descriptions in the 'Flore 
anal)•tiquc'. the veil ca n vary a great deal in this group. 

Other gro ups that might come close to a primitive rorm are those or Coprinus nivt!u.Y and 
C. .nercororiusor the section Singercalled C)•c:/oideiFr .. and Kiihner & Romagnesi termed Vestiti 
J. Lange. Coprinus narcotkus is probably linked to these species. These species are characterised 
by a thick layer o r spherocysts over the cap, the func tion or which is not very well kno wn. but 
which a ppears in d ifferent no n·related genera (Cyswlepioto. Plweolepiota. PhaeomarasmilLf, 
etc.) among the Agaricales. 

It is pecu liar that these spherocysts in the species mentioned. ro rm o nly over the cap and no t 
along the stem. although they o riginate in the universal veil (sec 'Veil a nd pileipcllis' ). lr we 
consider a uni,·ersul veil to be a tissue which surro unds pari o r the primordium or the complete 
primordium. but which . in any case. stretches along the piteus·margin . thcn this consists here ora 
\.\'ide band or protench yma. in which the spherocysts develop in a rather irregula r way. These 
spherocysts are pushed out side. but no chains develop. ' 

Coprinus 'lil'eus and C. sterC'orariu.r do not have a differentiated pilcipellis: the o riginal 
protcnchyma or the pileus· trama is connuent with the inner layer o r the veil. These species are 
levhymenial. 

In C. patouillurdii. we find in the universal veil a th inner layer o r protench yma over the ca p 
and. outside th11t, sho rt chains or spherocysts. that. however. do no t appea r alo ng the stem. In 
la ter st:1ges.t he upper part orthe pileus consists o r an epit helium, which is difficult to distinguish 
rrom the short cells belonging to the veil which has almost completely split into cells (Fig. 16. 17). 
This species shows rupthymenial struct ures, but we also round peripheral tangential sections 
with continuous layers or palisades (sec 'Origin o r the hymenopho re'). CopriiiUS c o rtifiOti/S is 
linked to C. pawuillurdii. In this case as well . no spherocysts rorm along the stem. and a thinner 
layer o rprotenchyma in the veil and. finally. an epi thelium O\'C:r the pileus appear. However. the 
species is probably levhymcnial. which could be connected to the fact that we also round a closed 
edge or the lamellae in later stages (an exception!). 

What appeared o nly in later stages in the last two species- i.e., that between pileus and veil a 
zone o r cells appears that belongs partly to both ti ssues. we find with C. poliomallus from the 
beginning. Almost no ple<:tenchyma appears in the veil here, the lirst spherocysts being rormed in 
a \'Cry early stage (to a lesser ex tent also along the stem) and a mcristemoid develo ps in which the 
cell divisions occur mainly in a radia l dire<:tio n. so that the spherocysts often range in chains. In 
later stages. there is an epithelium over the cap with an o uter layer o r one-cell thickness. and this 
layer can be dist inguished rrom the ot her cells. This species also sho ws a more o r less 
rupt hymenial hymenophore (see Table 1). 

The species rrom the section. Micacei Fr .. can be compared with C. poliomallus. Coprinus 
ruditms already has almost no plectcnchyma over wha t will later become the demarcation line 
between pileus and vei l. This 1.one is \'ery narrow. a nd it ro rms radiating hyphae which divide 
into short cells out or which series or spherocysts origina te. This tissue is possibly less a 
mcristemoid than is the case with C. poliomal/us. According to Atkinson's description (/9 16). 
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T ARLE II 

Possible interrelationships of Coprfnw-spcdes 
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there is no plectenchyma present in the vei l of Coprinusmicacet1s. Si nger divided the Micacei into 
Doml'SticiSing., with fila ments between sphcrocysts. and Examwlali Lange, where this is not the 
case. Both types have clea rly rupthymenial structures. and the pileipellis is made up of a 
palisadodermium. which distinguishes the Micaceifrom the Vestiti. In the Ltmawli Fr. that have 
betn st udied up to the present. a meristemoid also plays a large part in crea ting the veil. In this 
way, these species can be compared with C. poliamall11s as well. Virtually the entire trama oft he 
\'try young pileus has been di vided into cells in C. macrorhizus and C. macrocephalus. From the 
centre of this trama. radiating hyphae arise. wh ich have already also divided into short cells. 
later. the pi leus·trama and the universal veil will separate beca use o f the formation o f a 
meristemoid at the juncture. This continues to form externally radiating filaments. the cells of 
which increase in breadth toward the surface. Very thin protenchymatic hyphae. growing 
downward . appear over the ri m of the cap. No pi leipcll is is present. The strongly developed 
velum pro bably takes over the funct ion of the pileipellis. The universa l veil is highly specialised in 
these species, as far as its growt h and development are concerned . There is a clear tendency 
toward the forma tion o f a rupthyme nia l hymcnophorc in these species. although this s tructure is 
not presen t in its most conspicuous fo rm. It has been claimed that C. jloccu/osu.f is an 
intermediate form o f Ltmmuli and Micacei. This is due to the st ructure of the veil. which will 
e\·entually consist of round a nd long clements (KUhner & Romagnesi. /953: 383). In earlier 
stages. there is quite a lot ofprotcnchyma present in the veil as an inner layer: however. th is soon 
di\·ides into small isodiamatriccel\s. The veil is notably less radiating than in Lanaw/i- atleast in 
later stages. There are no rea l spherocysts present . a lthough thin·wallcd . ro und elements do 
occur in the veil. The species has a wcll·dcvclopcd palisadodcrmium and is clearly rupthymcnial. 
It shows little: similarity with LAnaluli, altho ugh it could be gro uped with Micacei if o ne assumes 
that the sphcrocysts in this group have developed la ter. But if one assumes that in the course of 
C\'Oiution. spherocysts occurred even before the development of a pa lisadodermi um (C. 
pvliomullus). then the position of C. jlouulu.s11S remains somewhat enigmatic. 

Singer (/975) divides the H£wterobii into three subsections: Setulosi La nge. Auricomi Sing .. 
and Glabri Lange. KUhner& Ro magncsi ( 1953)mcmion on ly Sewfosi l a nge a nd HemnobliFr. 
The first arc divided into three groups, o f which two. apa.rt from peculiar hairs o n the cap. have 
sphcn>e)'Sts a s wel l. 

There are three species o f these Se1ulosi wi th spherocysts of which the development is known. 
Coprinus c·ur/tiS has a universal veil from the beginning. with a pro tcnchymatic inner layer a nd 
short series ofsphcrocysts. Soon. however. the hyphae of this layer divide into rou nd cells which 
bttome sphcrocysts. which are also present along the stipe . The num ber ofsphcrocysts is much 
smaller than in. for example. the Micacei. 

With these part ly thick·walled and specialised spherocysts. the peculia r hairs which grow o nly 
more numerous in later stages. the strongly innatcd palisadodermium. a nd a strongly 
pscudoparcnchymatic texture. C. curtis is certain ly a highl y evolved fo rm. 

Probably C. disst>minatusdocs not deviate from this very much. Judgi ng by KUhner's figures 
(1928: pl. I fig . 1·8), protcnchyma is present in the veil here as well. a nd on the o utside o ft he veil 
and along thestipe, spherocystsoccur. So these species. except fo rthedermium and the ha irs. can 
\'ery well be linked with certain Vestiti. a lthough C. patouillardii has no spherocysts along the 
St ipe. 



422 P E k 500 N I A- Vo!. 10, Part 3, 1979 

The vei l o f C. Jll!xagorrospoms is different from the beginning. Besides some few spher<Kysts. 
we also rind innatcd clements with long. ta pering necks here. The pilocystidiuthat occu r later are 
different from these \'til hairs. lk<:ause of the spttial nature of the veil . we can endorse the 
conclusion of M . Lange (1951: 11 0) in which he states: 'This species is probably the best link 
between the Nudi and Forinosi." 

We found these three species to be rupthymenial. all hough KUhner also draws a section wit h a 
continuous layer beside an interrupted one. Apart from that, C. disseminams is oft he type that 
becomes rupthymeninl very quickly thro ugh the activi ty of the gill-trama. 

The layer of sphcrocysts in the: veil in these species is probably in a state of reduction . since C. 
ll~xagonospoms points to th:u conclusion. In this way. we could derive the Nudi among_ the 
s~wlosi from this group with sphcrocysts. from a number of distinguishing characteristics. we 
can conclude that the S~tulosi without spherocysts a re a very specialised form. 
We consider specialised hairs (pilocystidia. ca ulocystidia) that occur over the cap and along the 
stem as an altered universa l veil and not as an in itia l phase (see ·veil and pileipcllis'). These 
species have a ll been provided wit h n pnlisado (hymcno)-dermium. and in th is group one finds 
the typica l rupthymenia l formation of hymcnophore with groups of palisade-hyphae ocxurring 
even before there is any growth in the tra.ma of the lamellae. Here the remarkable= thing ili that 
deliquescence is ofien less strong or does not occur a t all {C. di.uemillotu.f), According to M. 
L1ngc ( / 952: 108-130), deliquescence occurs in diiTercnt degrees and is dependent on 
environmenta l factors . We are inclined to take the decreased deliquescence as a reduction: these 
small species with nn often expanding ca p do not need deliquescence. Although C. ll !!pll!lllt'rus 
deliquesces according to Lange. we had a culture of this species from Baam. the well-developi ng 
fruit bodies of which did not deliquesce. 

A somewhat amazing experience was discovering. in young primordia of C. curtis, that the 
initial ripening of spores occurred over the com plete lamella . We have a lready men tioned the 
particulars in the description of this spcx:ics. We could establish the same fact with very young 
specimens of C. Mptemt'rll$ (cultivated). For these species. this disposes of the significant 
distinguishing peculiarity ofinequihymenifcrous fruit bodies, which is considered a cha racteris­
tic of the genus. We nlso found lhat the initially formed spores were smaller than the ones which 
developed later (C!Cmen~on. 1979). Closer scrutiny of these smaller species could demonstrate 
that certain opinions concerning the genus Coprin11s arc genera lizations. 

Coprinus twricom11s (Reijnders. /974b) occupies a very ;tpcci:tl posit ion. which is not easi ly 
defined. Here the universal \'cil contains protenchymn. beside the known yellow-brown hairs 
which cover the greater pan of the young primordia . It is notable that the bristle hairs which 
develop later in the pileipcllis a rc larger and have a thicker wall than the original hairs in the veil . 
The species has a wclldcvcloped palisadodermium. but is levhymenial. and. in that respect. 
primiti\'C. 

It could be supposed that further reduction of the vei l could hn ve resulted in the o rigination of 
the Nudi (Se1Uios1) form types like C. 011ricomus. But we wou ld rather derive this group from 
Scwlo.fiwi th spherocysts via. for example. a type like C. llt':rngmzosportls. It i quite possible tha t 
the numerica lly rich group of Si!Wlosi without sphcrocysts is polyphyle tic. Onl)' a very exact 
knowledge: of the development of a grea t number of spt.'cies of this group could solve this 
problem. 
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The Glabri Lange or 1/emerobii Fr. (sensu FJ . anal.) should a lso be considered . Coprinus 
pliratilisis the best-known reprcsentativeofthissmall group. Jfwe take the reduction hypothesis 
furt her, then this species (which has no veil at all) would stand fort he final stage. There is neither 
uni\·ersal \'eil nor li psancnchyma. We called such fo rms g)•mnangiocarpous if the hymenophore 
has an endogenous origin . The palisadodermium occurs in an early stage and assumes huge 
proportions. The mature carpophore consists mainly of isodiametrical cells. The hymenophore 
is rupthymenial. although perhaps no t in its most significant form . We unfo rtunately did not 
have a section of a primordiu m which was young enough to determine this exactly. 

In Table II we ha\·e assembled the mo re o r less probable relationships existing between 
Stttions and species of Copri11us discussed above: we arc. however. very well aware of the fact 
that this table can only be approxima te and incomplete b«ause of the insufficient number of 
species studiCd. especia lly in the lmpe:ri a nd in the Sewlosi. and because of the difficully in 
proving phylogenetic rela tionships. 
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I' aide dt rttherches o ntogCnCtiqucs. La compamison d'enviro n 27 cspttes a mis d mlme l'autc:ur de prCcise:r 
quc:lquc:s crithes du dhtlop~ment sunout en ce qui conceme Ia sue«ssion dc:s structures initi:tlc:s dc:s 
PJrlies principalc:s du champignon. et ! 'origin~: rupthymCniak de l'hymCnophore. La thi-.sc qute tous lu 
Coprins sont du tyJI(' inC:quih)mC:nifCre est unc gC:nhnlisation inadmissible. l es variations dans ks \'Oilcs et 
du piiCipdlis. si imponantcs pour Ia classiftea tion des cspkes dans ce genre. ont C:tC: con idC:ties 
intCgraltmcnt; Ia term inologie g(:nCrale des Sti'U(turcs coni<:alcs. qui paralllue trC:s conru~ de nos jours. a 
Cte di.scuteeen dCtail. Pour finir. l'autcur a CS$8)'C de drascr un schCme des relations phylogCnC:tiques dans lc 
genre rna is il faudmit Ill connaiMantt du dhcloppemenl d'un plus grand nombred'espCces pour acq uC:rirdc:s 
rbiultats plus exacts dans cc domaine. 

AtKINSON, G . F. (1914a). The de\·clopmc:nt of Upiolll clyp~o/urio. In Annis mycol. 12; 346-356. 
- (1914b). The develo pment of Amanitopsis YURinatu. In Annl$ mycol. 12: 369-392. 
- ( 1916). Origin and development of1he lamc:llae in Coprinu.1. In Bot . G a:t:. 61 : 8 130. 
B.u . C. (1969). Mo rphology and subdivision of Amaniw and a monograph on its section l~plddla . In 

Pcrsoonia 5: J27- 328. 
8£.~UDE. M. (19 18), R«hcrchc:s sur le cycle Cvolutifc:t Ia scxualitC: c.hcz ks Basidiomyci1cs. Nc:mours. 
Bkm:.LD, 0 . (1817). Botanische Un1crsuchungcn fiber Schimmclpilze J_ 



424 P ERS OOto: IA - VOI, 10, Part], 1979 

8R.ESISSKY, A. & SCHWAR2£R, G. {1969). Milr: roslcopische Ana ly~ der Hutdeckschichtc:n c: iniger Agaric-d ie$. 
BoiC' taiC's und Russulales. In Z. Pilzk. 35: 263- 293. 

Buu.ER, A. H. R. (1909). Researches on fun gi I . Londo n. 
- (1924). Resea:-ches on fun gi 3. London, 
- (1931). Researches on fun gi 4. l ondon. 
Ctmw, C. H. (1934). Contribution 1i I"Ctude d u dhelop~m~:nt des Coprins. ThCst, Paris. 
C LbiE.O.:QON , H. ( 1979). Biomctrische Untersuchungen zur Variabilitit dcr Basidiosporcn, In lkih. Sydowia 

8: 11 ~138. 

FR.t~. E. (1874). Hymcnomycetes curopad .. , Upsala , 
JOH:O.'SOS. G. T. (194\). The development of a Sptties of Coprinus. In Mycologia 33: 188-195. 
KENI' , R. F. 0 . (1977). Oidia! homing and the tuonomy and speciation of Basidiomycetc:s with special 

rcfcrt ncc to tht genus Coprinus. In H. CICmen~on (eel.), The species concept in Hymenomycetes: 259-
276. 

K OHNER. R. ( 1926). Contribution ;i I'Ctudedes HymCnomycC.tts et s pCciak::ment des Agaricatts' (ThCsc:). /n 
Botanistc: 17: 1- 224. 

- ( 1928). Lc dhcloppemcn t et Ia posit ion taxonomiquc de I' Agot k us din rminotus Pcrs. In Bota nistc 20: 
147- 156. 

K OHNt::lt, R. & ROMAGNF.S t, H. (1953). Flora analyt ique des ch~:~mpignons supCrieurs. Paris. 
LANGF~ J. E. (1939). Flora agaricina danica 4. Copenhagen. 
LANGE, M . (1952). Species concept in the genus Coprinus. In Dansie bot . Ark. 14 (6). 
LEVI NE, M . { 1914). The origin and development of the: lamellae in Coprinus mk ouus. In Am. I . Bot . 1: 34}-

356. 
- ( 1922). The origin and dc,·clopmcnt of the lnmellne in Agorku..r ~ompcsuis ond in ccnain species of 

Coprinus. In Am. J. Bot . 9: 509-531. 
OltTO~ . P. 0 . (1957). Notes on British Agarics 1- S. In Trans. Br. m}·col. Soc. 40: 263- 276. 
REUNDJ:RS. A. F. M . ( 1948). Etudes sur le dCvelo ppement et l'org:tnisation histologique des carpophores 

dans les Agarkales. In Reel. Trav. bot . nttrl. 41:21 3-396. 
- ( 1952). Recherches sur le dCveloppc.mcnt des carpophorcs dans les Aga ricales. In Vcrh. K. Ned. A lead. 

We t., Ser. II . 48, No. 4. 
- ( 1963). Les prob\Cmes du dCvcloppcment des carpophores des Agarjca les ct de quelques groupc:s 

voisins. The Hague. 
- (197 1a). The veil of Aguu:rhc ol'gl'rlro. In Acta bot. nttrl. 20: 299-104. 
- (197 1b). The development or'Kui'hnuomycrs mutuhilis. In Acta bot. nccrl. 20: 305-3{18. 
- ( 1974a). Ledi:\•eloppement de deux espCoe.s de Cort inariuccae etla na ture du bulbe primordial . /n Bull. 

Soc. linn. lyon. 43: 355-364. 
- (1974b). Coprinus ouricomus (Pot.) et ~s voiles. In Bull. Soc. mycol. Fmnce 90: 223- 230. 
- (1975). The de,·e\opmcnt of threcspcciesoftht: Agllrk'ai."Cllt: and thc o ntogcnctlcJ)<Ittern of this fll mily 

as a whole. In Persoonia 8: 307- 3 19. 
- {1977). The histogt:nesis of bulb- and t ram:t tissue o f the higher Buidiomycctes and its phylogt:nt:tic 

implications. In Pt:rsoonia 9: 329-361. 
- ( 1979a). On carpophore-development in the gt:nt:r.a CQrtinarillJ", D~!rmoQ·hr :tnd U ucorortimlriu.,, In 

Heih. Sydowia 8: 335- 348. 
- (1979b). Le dheloppemt:nt de Limocello glitJdernra. In Persoomu 10: 301- 308. 
SINGER. R. (1975). The Agaricales in modem taxo nomy ()rd ed.). Vaduz. 
WATLI~O. R. &. lAMGEI'-IT. D. ( 1976). Macro· and microscopic analysis of th t:cort ieal zones of bas1diocarps 

of sck-ctt:d Agaric fa milies. In Nova Hedwigia 28: 569- 616. 



PERSOON I A 
Published b)' the Rijkshcrbarium, Lcidcn 

Volume 10, Part 3, pp. 425 (1979) 

BOOKS RECEIVED BY THE RIJKSHERBARIUM LIBRARY 

P. D,OitTON& R. WATLING. Coprit~aceae Part/ : Coprinus. /n D. M. Henderson. P. D. Orion & 
R. Walling (editors) - Brit ish fungus flo ra- aguics and boleti 2 (H.M.S.O .. Edinburgh. 
1979) Pp. 149. Price: £ 12. 

This long expected second pan of1hc British fungus flora covers the genus CtJprima. Each of 
the 90 species is described and illustrated. lnfonnation about cultures and genetics is added . 
Taxa. only di ffering in 1he number of spores formed on a basidium. a re treated as separate 
species. A key is provided for I he determination of sections. slirps. and species. 


	0311b
	0312b
	0313b
	0314b
	0315b
	0316b
	0317b
	0318b
	0319b
	0320b
	0321b
	0322b
	0323b
	0324b
	0325b
	0326b
	0327b
	0328b
	0329b
	0330b
	0331b
	0332b
	0333b
	0334b
	0335b
	0336b
	0337b
	0338b
	0339b
	0340b
	0341b
	0342b
	0343b
	0344b
	0345b
	0346b
	0347b
	0348b
	0349b
	0350b
	0351b
	0352b
	0353b
	0354b
	0355b
	0357b
	0358b
	0359b
	0360b
	0361b
	0362b
	0363b
	0364b
	0365b
	0366b
	0367b
	0368b
	0369b
	0370b
	0371b
	0372b
	0373b
	0374b
	0375b
	0376b
	0377b
	0378b
	0379b
	0380b
	0381b
	0382b
	0383b
	0384b
	0385b
	0386b
	0387b
	0388b
	0389b
	0390b
	0391b
	0392b
	0393b
	0394b
	0395b
	0396b
	0397b
	0398b
	0399b
	0400b
	0401b
	0402b
	0403b
	0404b
	0405b
	0406b
	0407b
	0408b
	0409b
	0410b
	0411b
	0412b
	0413b
	0414b
	0415b
	0416b
	0417b
	0418b
	0419b
	0420b
	0421b
	0422b
	0423b
	0424b
	0425b



