
PERSOONIA 

A MY CO U..X..:I CA L JOURNAL 

VOL 1E II 

1980- 19S2 

Publi.'>lwd by tlw 

RJJKSHERIJARI U M 

LIIIJt:S, Ti lE N l:.lll f.R LA :-IDS 





NOTFA'I AN I) BRIEF ARTICLFS 

VuN Ak x on Arrodadium . 
VoNARX on Xt>IIO.flithum 
VoN ARX & VAN l>t:R AA On l 'itll05ifll and Xt>110plam 
8 AS on Amanita ~racilior 
VA N 8K UMMI:U:S & C A S OOUSSAU on A£cohofu.f xy/ophifu.f 
Gu:stst:. on un new spt.><:ics of Arpinia . 
K UYI'f.R on Cli10qlx• 
ti.10USTAFA on Spmutltrix 
SatAI.t:. WIJK & JANSEN o n a nc1o1o· Amtmittt from C hik . 
D F. VRn~ on 1/)'llnongimll nigrirull£ Yar. lo11gispmusum 

Rooks rccei \·ed by the Rijksh,erbari um library 

Oates of publicat ion: 

Part I. pp. 1- 120, 17 Dec. 1979 
Part 2. pp. 121 -268. 11 May 1981 
Part 3. pp. 269 - 396. 18 Dec. 1981 
Pa rt4. pp. 397 -524. 18 Aug. 1982 

389 
39 1 
387 
Sit 
377 
509 
38S 
392 
SIS 
38 1 

26S. 39S. m 



P ER SOON I A 
Published by the R1jkshcrbarium. Lcidcn 

Volume I I. P:~ r t I. pp. I 37 ( 1980) 

INOCYBE (AGARICALES) IN INDOMALA Y A AND AUSTRALASIA 

E. H ORA K 

GC'ohoumi.u·ht's bwitm. £ TilZ. Ziirich• 

Twcnt y·thrcc species of brocrbe (Fr.) Fr. ( 1863: Agaricales) fro m lndomalaya and 
Austra lasia (except New Zealand: compare Horak. /977) arc keyed out . described. 
and illustra ted . Sixteen species and one form a rc new. Of the remain ing six species the 
macroscopic and microscopic data (as o bserved on type materia l or topotypic 

collect ions) arc reported and d iscussed . 

This contribut io n o n lndomalaya n and Austra lasian species of Jnocybe (Fr.) Fr. sho uld be 

consulted in conjunct io n wi th my paper ( Horak . /979) o n species of Astrosporintt Schroeter 
(1889) collected in the same geog ra phical area. 

As po inted o ut elsewhere. in my concept lnocybe and Astrosporintl a rc rega rded as two 
independe nt genera- kn owing well. however. that the two units a rc here and there linked up by 
in termedia te species (co mpare a lso / . t.·a.warinae Corn . & Horak). 

Typical representa tives of /nocybe are characterised by brown spores of subglo bose. ovo id. 

phascoliform, amygd ali form, sublimoni form. o r cylindrical shape. Under a ll c ircumstances the 
spore membrane is smooth and even. never gibbous or ste llate as in Astrospori1w . A germ pore is 
a lways absent but a callus-like pore can be o bserved in numerous species (Horak. 1968). 

The list of previous publica ti ons dea ling with Jndo malayan and A ustra lian species o f In cybe 
is amazi ngly short. a nd not more than abo ut two dozens o f names can be fo und in the lite ra ture. 

After completing the cr it ical revisio n of a va ilable type materi a l a nd a uthem ic co lk'Ctions 
(except the 1 ew Zea land species: Horak./977) t he number o f taxa act ua lly representi ng Jnocybe 

was drastica ll y reduced to four. viz. lnocybe curifracltl Pctch (Sri La nka). / . wnhrimt Masscc 
(Si ngapore), /. .wbgl~ophylla Henni ngs ( Indonesia). and /. ausrraliensis Clela nd & C hccl 
(Austra lia). 

In my opin io n the 23 species of /nm-yhe referred to in this review must represe nt a frac tion of 

the tota l num ber o f taxa actua ll yoccuri ng in the va st ectotrophic Australas ian and lndomala ya n 

forests. Fully aware of the di fficult ies and the many sources o f the a lread y ex isting confusio n 
conce rni ng the taxonomy o f lnocybl!. only ve ry we ll documentl.-d colk-ct ions have accord ingly 
been ta ken in to accoun t. With o ther word s: o nl y thosespeci~s arc reported which are d ist inctl y 
defi ned by o ne or several unusua l cha racters. Hence numerous specimens remain unpublished 
for the ti me being. despite o f excellent fi eld notes. drawings. paintings. and/o r pho tographs. This 
is true in pa rticular with lndo malayan and Australasian taxa that a rc closely rc la tl.-d to 
polymorphic o r insufficient ly known species or sections of Jnocybe (i.e. a fll .fastigiato. aff. / . 

obswra. etc.). Th is materia l must wai t until a thorough rev ision o f a ll interrela ted SJX.'Cies is 
carried o ut. 

Probably a ll spt.-cies of l11ocyhl' (a nd Asrrosporina) enter mycorrh iza a nd therefore these fu ngi 

arc a lso o f considerable biological impo rt ance concern ing rege nera tio n. grow th . health . and 

• Add ress: Univcrsllii tsstra6c 2. CH-~092. ZUrich. Swm:erland. 
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distribu tion of their hostplants. According to presen t knowledge the species of /nocybe described 
herewith arc growing in close associa tion with deciduous trees and shrubs. They be long ei ther to 
the Fag:u:cac (Nothofagr~s. Casranopsis. Urhocarpus). Dipte roca rpaceae (Ani.roplera). Tiliaceae 
(A ithoffia). Casuarinaceae (Cfmrarinu). or Myrtaceac (£r~clllyptr~s). Under these circumstances 
the stud y and the knowledge of inocybioid agarics arc no t only wa rranted from the scien tific 
poin t of view but deserve high interest also due to their L'Cological role in silviculture 
(reforestation) . 

In the course of this stud)' most of the Japanese representatives of lnocylx- (Kobayasi. /952) 
have not tx..-cn examined. since unfortunately the type material was unavailable . The bulk of 
information published below was collected by myse lf in Australa sia (Papua New Guinea. 1971 -
3) and in lndomalaya (Indonesia . 1971). As at other occasions. Professor E. J. H. Corner 
(Cambr idge. U. K.) pe rm itted to make use of the numerous colk-ctions of lnocylx! gat hcn .. -d in 
Malaysia. Singapore, Saba h. Papua New Guinea. and Solomon lsi. I a m grea tl y indebted to hi s 
gene rous offer which brought welcomed mycological news from hithe rto very linle explored 
regions in lndomalaya and Australasia . In addition I wish to than k the curators in ADW. 80. 
and K for the loan of type spc<:imcns and Professor T. Hongo (Otsu. Japan) for exsicca ta and 
lite raturcconccrningJapanesc spccies of lnorybe. Finally I like to ack nowledge both the facil ities 
received at the Forest Resea rch Cent re. Bulolo (Papua New Guinea) and the travelling grant 
obtained from the Swiss Society of Natural Sciences (1977) which gave me the opportunity to 
carry ou t field work in the Far East. 

Type materia l of the new SJX.~ ics is kept in ZT and in the personal herbarium of Prof. Corner. 
If not othe rwise stated the magnifications of the figures are: carpophorcs (nat. size). spores 

( x 2000). basidia and cystidia ( x 1000). and vertical section of pilcocutis ( x 500). 

K tY '10 Till: ) NOO:<o4ALAYAN AND A USTRAI.ASIAN 

SPECIES O F I NOCVRF. 

(The New Zc:~land species are keyed out in Horak, 1977) 

Cheilocystidia (pleu ro- and cuulocystidia if present) thm-wallcd. crystals a!>Knt (except /. 
roniroalba); stipe rarely pruinost (at apex only) . 

1• . Chc:ilocystidia and/o r pleurocystid ia and caulocystidia (if present) thick-walled , mc:tuloid. crystals. 
o r resi nous incrustation present: stipe oOen pruinose. at least ncar apex . . 10 

2. Spores cyl indric to subfusoid ~ 
2• Spores amygdaliform. O\'Oid. or phasc:oliform 4 
3. Cheilocystidia clava te tO \'eSicu losc:. 35- 50 x 15-25 pm: spores 8.5 10 x 3.5-4,,,: pileus -30 mm. 

argillaceous to pale brown, umbonate, innately fibrillose; stipe - 30 x - 4 mm, cylind ric, whitish. 
minutely fibrillose: odou r absent; on sa nd in coastal dunes under Althoffio (Tiliaceae). Papua New 
Guinea I. I. olthoffitW. p. 5 

) • Cheilocystidia cylindric to subcla ,•ate, 65 - 110 x 5-8 11m: spores 11 .5- 14 x 4- 5 pm: pileus - 45 mm. 
brown. convex. inn:ucly fibrillose; stipc -35 x - 10 mm. cylindric , pale reddish brown. fibrillost: 
odour ?: on soil. Australia 2. I . arl!nacoll'ns. r 6 

4. Pileus lilac or while, su rface smooth to innately fibri llose . S 
4•. Pileus neither lilac nor wh ite. surface: conspicuously sca ly to squamulosc or rimose (and splin ing 

towards margin) 6 
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5. Pileus - 15 mm, white, conic: sti pc -45x -2 mm. whitt:. cylindric. OOsc subbulbous. wtlitc 
fibrillose cortinu when young: spores 9- 10.5 x 5-6 J•m. amygdaliform (to sublimoniform): chcilocys­
tid ia (and plcurocysudia) 35- 50 x 11 - 18 Jim. fuso id , encrusted with crystals: odour spermatic: on 
soil in forests (Custonopsis. Utllocurp••s) . J'apua New Guinea 3. /. conicoulbu. p. 7 

s• Pileus - 40 rnrn, lilac turning brown. umbonate: stipc -50 x -5 mm, lilac, cyli ndric. base clavate. 
fi brillose: spores 7.5-9.5 x 4.5-5Jiffi, phascol ifo rm: chcilocystidia 25- 50 x 9 16JHil, clavate: odour 
sperm:Hic: on soil in (montane) fo rests. Sabah 4. / . ionidt•s. p. 8 

6. Pileus scaly tO conspicuously sq uamulosc . , 7 
6•. Pileus rimose to s1rongly fibrillose (splitting towards ma rgin) 9 
7. Context in slipcgreen-black: pileus - 35 mm. brown. obtusely conic to umbonate: stipe - 100 x - 6 

mm, cylind ric. brown. green towards base. strongly fibr1llose: spores 10- 12.5 x 7- 8.5 Jflll. ovoid: 
cheilocystid ia cylindric to subclnva1c: odour fruity 1uming unpleasant with age: on soi l in fores1s 
(Nmlrnfngu.t) . Papua New G uinea 5. / . umbf'inc11·irf'frs. p. 9 

1• . Context in stipe redden ing (upon bruisi ng or exposure) 8 
8. Pileus - 20 mm, brown. umbona1e: stipc - 45 x - 2.5 mm. cyl indric. brown to reddish brown, 

covered with concolorous recurvcd fibril s or squamulcs: spores 6.5-8 x 4- 5 Jim. ovoid ; cheilocys­
tidia cylindric 10 subfusoid ; odour none: on soi l in forests (Castwropsis. Urhocarpu.t). Indonesia 
(Java). 6. J. fusrospinulo.ta. p. II 

g•. Pileus - 40 mm. con\'CX to campanu late. brown: stipe - 60 x,- 6 mm. cylindnc, brown, fibri llosc­
squumulosc: spores 9- 11.5 x 5-6.5 Jlffi, phaseoliform: cheilocystidia clava te: odour ab.~cnt o r 
unpleasant: on soil in fagaccous fores ts (Nm Jwfitgus. Ctmmwpsis. Lithoct~rpus). New Zea land 
(type). Papua New Guinea . 7. J. IDit>ridu. p. 12 

9(6•). Lamellae rat her distant: pileus - 30 mm. umbona te to pla ne, red-brown at disc. brownish grey 
towards margin: stipe - 40 x - 3 mm. cyli ndrk. base subbu lbous. wh ite, covered with concolorous 
fibrils: spores 8.5 - 11 .5 x 5- 5.5Jtm. ellipso1d, occasionall y subphaseoliform: chcilocystidia clavate: 
odour?; on soi l. Sri Lanka . 8. / . ntlifmcta. p. 13 

9• . Lamellae den sely crowded. very narrow: pileus - 50( 100) mm. conic becoming mnbonatc-planc. 
yellowish to ochraccous brown. darker or subfcrruginous at disc: Stipe - 11 0 x - 12 mm. cylindric. 
base often abru pt ly ending, wh ite to pale ye llow-brown. fibrillose to scu rfy: spores 6 9 x 4 6 JHn , 
O\'Oid 10 subphaseol iform: chei locystidia dava lc to sublagcniform: odour absen t or unpleasant (like 
corn or burnt horn): on soil in low-land and montane forests. Singapore (type), Malaysia, Sab;&h , 
Papua New Guinea. Solomon lsi. 9. /. umbrina, p. 14 

10(1 •). Spores subglobosc, 5.5-6.5 x 5 5.5 1•m: pileus -50 mm. umbonate to plane , yellow or och re, 
fibri llosc·rimose. margin appcnd ic ulate: lamellae yellow to yellow-brown: st ipc -60x -8 mm. 
cylindric. base subclavate, yellow. fibri llose 10 sil ky: l"On tcxl yellow: odour none: on soil in lowla nd 
and montane forests. Japan (type), Singapore. Papua New Gui nea 10. I .. fphanospora. p. 16 

JO•. Spores and colour of carpophores different . I I 
II . Spores sublimoniform to amygdaliform-mucronatc (compare also / . l' iOit-ifH's) . . 12 
JJ • Spores cllipt1c with few blunt bu t distinct angles or cllipt ic-amygdaliform. pip-shaped or sub-

phascoliform . 13 
12 Stipe wi1h wh ite. cortinalc. pcrsis1en1 ann ulus. -50 x -2 mm. cylindric. base subbu lbous. white to 

pale brown: pileus -20 mm. campa nulate 10 umhona1e. brown, fibrillose. d isc subsquam ulosc:: 
odour fr uity or spermatic: spores 7.5-9.5 x 4.5- 5.5 11m : cheilocystidia a nd plcurocystidia fusoid: on 
soil in forests (Custunopsis. Lithocorpus). Papua New Guinea I I./. cingu/ara. p. 17 

12• . Veil remnants on Stipe absent. - 45 x -2 mm. cylind ric. dark brown. st ro ngly fibri llose. base with 
yellow, strigose hairs: pileus - 25 mm. conspicuously conic to papillate. da rk brown. disc covered 
with coarse. recur\'ed scales. fibrillose towa rds margi n: odour absent: spores 8.5 10 x 6.5 7 11m: 
cheilocystidia and pleurocystid ia subfusoid to lagcniform: on soi l in mon1ane forests (Nudwfi,gus). 
Papua New Guinea . 12. /. procrra, p. 18 

13. Spores ellipsoid with few. blunt angles. 6.5 9 x 4- 5 pm: pileus - 40mm. ca mpanu late to umbonate. 
och re-brown. fi brillose to subsquamulose (at disc): stipe -80x -6.5 mm. cylindric. base 
subclavatc. pale och raceous, scurfy: odour spermatk: chcilocystidia and plcurocystid ia fuso id: on 
sandy soil under Cn.tuarinn. Malaysia . 13. / . casuurintu>, p. 20 
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13 ' . Spores elliptic-amygdal ifo rm to pip-shajX'd or subphaseolifonn (compare /. l"iolttrt•m·tfow) . I ~ 

14. Carpophores white: pi leus - 25 mm. campanulatc to umbonate-plane, fibrillose. rimose toward,. 
ma rgin : stipe -SOx - 3 mm. cylindric, base subbul bous. smooth (except pru inosc apex): odou r 
spermatic: spores 7- 8.5 x 4-4.5 Jllll : cheilocystid ia and plcurocystidia fuso id . less than 40 Jlm long. 
on so il in fo rests (Castanopsis, Lithocarpus). Indonesia (Java) 14. / . o/orinata. p. 21 

14' . Carpopho rcs pale brown, brown, or red- brown . . 15 
15. Ma rgin of pi le us conspicuously strigos-:. of stiiT, white hairs (composed of long. cylind ric, thick­

walled hyphae): stipe reddish brown , pruinose all over. cylindric. equal: odou r spcrmat11.:. 
chcilocystid ia subfusoid . yellow membra nes (KOH) up to 4 1•m dia m. . 16 

15' . Margin of pileus ne,·er strigose: stipe not pruinose over whole length but fibrillose to squamulo~· 

17 

16. Pileus - 25 mm. Convex. a rgillaccous-brown:stipc - 40 x -2.5 mm: spores6.5 8 x 4 S1•m: on soil 
in fo rests (No llwfagu.t). Papua New Guinea 15. /. strigkt·ps. p. 2:; 

16' . Pileus - 12 rnm. con \'ex to plane. pale brown tO fuscous: Stipe - 15 x - I mm: spores 7 9 x 4.5 5 ~ 
Jill! : on soil (rarely also on rotten wood) in fo rests (Nollzofagus. Lithomrptu'). Papua New Guinea 

16. / . strigin·ps f. PJ'811Uif'O , p. 2J 
17. Sti pe without conspicuous vei l remnan ts at least in ma ture SjX-cimcns . I !I 
17 ' . Stipe: covered wi th persistent, consp1~:uous remnants of \'Cil (annulate gird les or coarse longitudin:~ l 

fibrils): compare also / . subgl'()phyl/a . . 19 
18. Pileus- 20 mm , conic to umbonate-expanded, brown, to red-brown .squ:tmulose. fib rillose toward' 

margin ; Stipe - 45 x- 3 mm, cyli ndric. base equal or subbulbous. pale brown or pale red·bro\\n. 
with fai nt lilac tinge. co,·cn:d with white appressed fibril s of veil: odour spermatic: spores 7.5-9 x 4 5 
1•m: chci locystid ia and ca ulocystidia wit h hya line. thin-walled membrane: pleurocyslldia fusmd. 
metulmd: on soil in mo unta in forest (Custtmopsis . Litltouupu.~ ) . Indonesia (Ja va) 

17. /. subgt>ophylfu. p. 25 
18• . Pileus - 18 mm . convex to umbonate. brown to dark brown. fibri llose. disc scaly: sti pc - 35 mm . 

cylindric, base oc-casiormlly subbulbous. brown, apically pruinosc. smooth or fibn llosc bela .... . 
odour spermatic: spores 6.5 8 x 4.5 5 J•m: a ll cystidia fusoid. mctuloid: on soil. Australia 

18. J. aumalic>nsis. p. 2b 
19. Veil remnan ts white forming numerous. subannulate ?.ones and squa rrose sclilcs o n stipe: pilcu~ 

- 12 mm. conv('X to ca mpanula te. da rk brown, densely covered w1t h erect, concolorous scale'. 
lumellae mustard yellow ai fi rst: stipc -25 x -2 mm. cylind ric. pale red-brown, apex pruinoS<: 
odour fruit y: spores 6-6.5 x 3.5-4 11m: cheilocystidia and plcurocystidia fusoid. membrane yellow 
(K OH); pi lcocutis composed of ovoid to subglobosc <.·ells: on soil in forests (No tJIQfl•gus). Papua 
New Gu inea 19. I . mllfticingulutu , p. 2i 

19' . Veil remnant s brown , orarlgc:-brown. or lilac. . 20 
20. Veil remnants brown or orange-brown; pi leus viscid when moisl; odour spermatic: cheilocy~t1 di.1 

intermixed with c lavate. hyaline and thin-walled cells . . 21 
20• . Veil remnants lilac. fo rmi ng appressed. persistent zones and belts on sti pe . 1 "' 

21. Pileus -35 mm. conic to papillate-plane. white to pale yellow. d isc and margm covered with 
conspkuous. fuscous fi brils and patches of veil: stipe - 70 x -3( - 4) mm. cylind rk. white:. ape .~ 

pruinosc. towards base strongly covered with coarse, fuscous, fibri lloSt or noccose veil remnant~ 

(becoming viscid when moiSI); spores 7- 8.5 x 4.5- 5 11m; cheilocystidia clavate to broadly fusoid : on 
soi l in fagaceous. mountai n forests (Nothofagu.~. Cosumop~is) . Papua New GuinC'.a (IYJX). Sa bah 

20. / . fwcQpnonll fll, p. :N 
21 ' . Pileus -30 mm. convex to expanded with conic umbo. red-brown to ora nge, fibri llose. st rong\~ 

squamulose with age; Stipe - 40 x - 4 mm.cylindric. pale yellow. towa rds base with distinc t. orang_(' 
to ochre-brown. subannula tc, persistent belts of veil: spor<.'S 7.5-8.5 x 4.5- 5 1-1m: cheilocystidia and 
pleurocysudia lagcniform: yellow-brown. plasm a li~ pigment in ~uticu lar hyphae: on soi l in forest~ 
(Norhofaxus. Lithocurpw). Papua Nc\\' G uinea 21. / . ::onalipt>s, p . .30 

22. P1lcus - 25 mm, a.cuto,onic. pale ochre-brown. librillose. min utely squam ulose over conic papilla. 
Stipe - 40 x - 4mm.cylindric. subbulbousbase white.lilacabove:context in stipeli1:1c; odournont·. 
spores 8.5- 1 I x 4.5- S.5 11m, occasionally with d istinct mucro: chcilocystidia and p\eurocystid1:. 
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lugcniform: on soil in foresu (CastaiiOpsis). Papua New Guinea 22. I. l'io/eipes. p. 31 
22• Pileus - 40 mm. umbonate-campanula te. fuscous. minutely sq uarrose a llover: stipe - 55 x - S mm. 

cylindric. base subbulbou s. pale brown: odour spermat ic: spores 8- 9 x 4-4.5~tm : cheilocystidia and 
plcurocystidia fusoid: on soil in forests (Lithocarpu.l·. Custanopsis). Papua New G uinea 

23. /. l'iolauol'(•/ata , p. 32 

lnO<'ybe althoffiae Ho rak. spec. nov.-Fig. I 

Pi leo - 30 mm. c campanu lato plano. umbonata \'e\ subdcpresso in centro. argi llaceobrunneo. innate 
fi brilloso. Lamellis emarginatoad natis. albidis dein a rgillaceis. Stipite - 30 x - 4 mm. cylindraceo vel suh· 
attenuata basim versus. albido, squamis minutis a\bidisq ue instructo. Odore nullo. Sporis 8.5- 10 x 3.5-4 
11m. cylindraceis \ 'Ci subfusoideis. brunneis. Cheilocystidiis vesiculosis. haud mctuloidcis. In arena sub 
Allhoffiu . Nova Gu inea . Typus: ZT 12/49J. 

J>i tcus 15- 30 mm. umbonate to campanulatc becoming convex or expanded. umbo in aged 
S{>C(:imens absent and centre plane to depressed; argillaceous to pale brown: innatel y fibrillose. 
occasionally with small squamules over disc. veil remnants a bsent. dry. La mellae crowded. 
emarginate to adnate; whit ish at first. turning argillaceous or pale brown. edge concolorous. 
even. Stipe 20- 30 x 3 mm. cylindric o r aucnuated towards base. rather stout : whitish to pallid : 
d ry. densely covered with white fibrils o r minute squamules (Ove r whole length}. con ina absent . 
hollow. single in groups. Context pale brown. Odour and taste no t distinct ive. 

Spores 8.5-10 x 3.5-4 11m. cylindric to subfusoid . brown. smooth . membrane thin -walled. 
germ pore absent. Basidia 25- 28 x 5-6Jlm. 4·spor&J. C hei locystidia 35- 50 x 15- 25 Jlm. clavate 
to vcsiculosc. sometimes subfusoid. hyaline. membrane th in·walled. occasionally encrusted with 
brown pigment . crystals absent. Plcuro· and caulocystidia none. C uticle <t cutis of cyl indric 
hyphae (5 - 12 11m diam.}. encrusted wi th ye llow-brown (KOH ) pigment. C lamp connections 
present. 

Fig. I. lnorybt altl10ffiae Horak (type. Cu rpophorcs. spores. basidia. cheilocystid ia. 
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HADITAT.-On sand in coastal dunes under Ailltoffla sp. (Ti liaccae). Papua New Guinea. 

MA1't.tt1AL.- P A r u A E w G u 1 N E A: Morobc di strict . Buso (SE. of Lac). 20.V1.1 972. 
Horuk (ZT 72/495. hololypc). 

As th~: specific epithet implies this Jnocybe grows under Ailhojfia sp. (Tiliaccac) in coastal 
dunes o f P:tpua New Guinea. It is well -defi ned by its pa rticular microscopic characters 
(cylindrical spores and vesiculosc. thin-walled chci locystidia wit hout c rysta ls) which confirm its 

membe rship to sec t. Dukamaral'. 

lnocybe arenacolens (Clela nd ) Ho rak. comb. 1101'.-Fig. 2 

NaucQriu ttm ml'olrtJS Cleland in Tra ns. R. Soc. S. Australia 57: 193. 1933 (basionym). 

Nothing ca n be addt.-d to the macroscopic characters published in the original diagnosis. T he 
type material is in good condition . 

c=:> c ) 

\)~ 

0 
0 

Fig. 2. /noc,·bt' amJacolrns (Clel. ) Horak (type). - Spores. basidia. chciloc~tidia . 
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Spores I 1.5- 14 x 4- 5 11m. cylind ric to subfusoid. brow n, smooth, membrane thin-walled. 
germ pore none. Basid ia 50- 60 x 6- 7 Jllll. 4-spored. C heilocystidia 65- 110 x 5- 8 pm. cyli ndric to 
subclavatc. slender. membrane th in -walled. yellow-brown (KOH) plasmatic pigment prese nt. 
form ing dense seam on edge. c rystals absent. Pleuro- and caulocystidia absent. Cu ticle a cutis or 
trichoderm o f cylindric hyp hae (6- 12Jllll diam.), both encrusting and plasmatic brown pigment 
present. Clamp connec tions numerous. 

HABITAT.- On sandy soil. South Austral ia. 

MATERI AL- A usT RAL 1 A : South Aust ralia , Encounter Bay. 22. V. l930. Clt:la nd (AOW 
12781. holo type of N. arenacole11s Cleland). 

In my opinion the microscopic cha racters. o bserved on the rather fragmentary type co llec tion 
of th is Austra lian agaric.lcavc no do ubt about its gene ric position. As in the previous species. the 
spores are conspicuously cylindrical to subfuso id and bear no ge rm pore or call us. Brown 
pigment is o bserved dissolved bot h in the cyli ndrical chcilocystidia and in the majority of 

cuticu lar hyphae which commonly are a lso encrusted with a pigment of the same colour. It is 
as~umcd tha t /. arenacolem grows in mycorrhi7.al association with E~tmlyplus sp. 

lnocybe conicoalba Ho rak. spec. 1101'.;-Fig. 3 

Pilco -IS mm. conico vel convexo papilla conica ins1 ruc1o. albo dein p:tllido. fibr illose. Lamellis 
ad ncxoadnatis. argillacc•s. St• pite -4S x -2 mm, cyli ndraceo. ad basim su bbulboso. albo. cortin:l a lb:t ct 
fi brill isa lbis subzona lis instructo. Odorc spcrmat i<:o. Sporis9 - IO.S x S-6,lm, :tmygdaliformib us. brunncis. 
C)'Siid iis fusoidcis. lcnui·t unicOJtis. incrus1atis. Ad tcrram in silvis faginc is. Nova Gu inea . T ypus: ZT 73/250. 

!'ileus 8- 15 mm. conic becoming convex with conic o r obtuse papilla. campanulate: white 
(tu rn ing pale cinnamon with age): d ry. silk y to innately fib rillose: ma rgin not striate. covered 
v .. ith wh ite librillosc \'cit rem nants. Lamellae (L 8-18. - 5) crowded. adnatc to adnexcd. 
vent ricose: pale argi ll aceous atli rst turni ng pale brown.edge white. fi mbria te. Stipe 25-45 x l - 2 
mm. cyl indric. base equal o r subbulbous to pestle-shaped ; white : dry, glabrous to innately si lky. 
below subpersistent , white, librillosccor tinOJ wi th severa l indistinct , appresscd zones of the whi te 
veil. listu losc in age, single in groups. Context white. Odour and taste spermatic. Spore prin t 
brown. 

Spores 9- 10.5 x 5- 6 Jtm, amygdali form (lo sublimoniform). apex distinc tly mucronate. 
smooth . brown, membrane thin- walled. germ pore abse nt. Basidia 20- 30 x 7-8 11m, 4-spo rcd. 
Cheilo- and pleu rocystidia 35- 50x 11- 18 Jtm, fusoid to lageniform, membrane thin -walled. 
hya line. apex encrusted wit h crysta ls. Caulocystid ia scattered , cylindric to subfusoid, frequently 
wit h irregu lar. fi nge r-li keout-growth.membrane not met uloid, crysta ls absent. Cu ticle a cut is of 
repent. cyli nd ric hyphae (3 - 6 Jtlll diam.), membranes not gclatiniscd . pigment lacking. terminal 
cells occasionall y differentiated a nd then subcora ll ioid (cp. caulocystidia). C lamp connect io ns 
present. 

HABITAT.-On soil in forests under Castanopsis and Lithocarpus (Fagaceae). Papua New 
G ui nea. 

MATER IAL.- P A P U A NEw G U t N E A: Mo r'obe district, Bulo lo, Manki. 1300 m. 
21.V.I973. fiMak (ZT 73/250. holo typc): Bulo lo. Manki. 1300 m. 14.X. I971. flomk (ZT 
71! 110). 

Beca use of the white colour and the more o r less persistent veil remnants o n the stipc lnocyhe 

conicoalha is rcmi niscem or a slender/. geophy/la (Fr .). The species from Papua New Guinea. 
however. is well separa ted from the latter taxon, no t o nly by its habitat (under Ca.\·fanopsis a nd 

Uthorarpus) but also by the unusua l. lage niform . thin-walled . a nd encrusted chei lo- and 
plcurocyst idia . 
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Fig. 3. l norybt ronic()(J/ba Horak (type). Ca rpophores. spores. basidia, chel locystidia. plt:urocystidia. 

lnocybe ionfdes Corner & Horak , spec. lto t•.- Fig. 4 

Pileo - 40 mm. umbonatoplano, primo \'iolacco dcin fusco. fi brilloso. l amellis adne;~~is. lilacinis. Stipitc 
- SOx - 4 mm, ecylindraceosubclavato. violacco. glabro. Odore subspermatico. Sporis 7.S-9.S x 4.5- Spm. 
phaseoliform ibus. brunncis. Chcilocystidiisdavato-\'esicu losis, hya linis. Ad terram in silvis. Saba h. Typus: 
ZT 80/ 175. 

Pi leus 10- 40 mm, convex to plane with conic to umbonate disc: lilac at first turning fuscous 
with age: smooth at centre, fib rillose towa rds margin, veil remnants none. Lamellae crowded. 
adnexed, ventricose; lilac turning pale argillaceous or fawn, edge whitish, fimbriate. Stipe 20 50 
x 2- 5 nun . base up to 8 mm. cylindric. base clavate: lilac. changing to pale li lac o r whit ish with 

age. villous base white: dry. fibri llose. smooth in upper port ion. cortina absent. Context lilac . 
Odour a nd taste slightly spermatic. 

Spores 7.5- 9.5 x 4.5- 5Jtm, phascoliform , bean-shaped, ovoid in dorsal view. yellow-brown. 
smooth. membrane thin-walled. germ pore none. Basidia 22 35 x 6-8 Jtm. 4-spored . Cheilocys­
tid ia 25-50x9- I6Jlm, cylind ric to clotvatc, membrane hyaline. thin -wa lled. cryslals absent. 
Plcuro- and cau locystidia absent. Cut icle a cutis of cylindric hyphae (3- 10 11m diam .). ye llow 
(KOH ) enc rusting and plasmatic pigment prcscnl. Clamp connec lions numerous. 

HABITAT.-On soil in forests . Sa bah (Mt. Kinabalu). 

MATERIAL- S A B" H: Mt. Kinabalu . Mcsilau Ri ver. 1700m. 21 .1 V.I964. Corner(ZT S0/ 115: 
RSN B 8386, holo lypc). - Mt. Kinaba lu, Mcsilau River. 1500rn.4. 1V. I964. Comer(ZTS0/ 174). 
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Fig. 4. luoqbt• ionillt•s Corner & Horak (t ype).- Spores. basidia. cheilocystid ia. 

When readi ng fo r the lirst time Prof. Corner's field notes on th is lilac lnocybe. l never expec ted 
that /. ionides could belong to those taxa with thin-wa lled. not encrusted chci locystid ia and 
absent pleurocystid ia (" lnocybe lciosporCs acystidiCs" sensu Ki.i hner & Romagnesi. 1953). 
Young ca rpophores of th is species are lilac to violet a ll over bu t in aged specimens the co lour of 
the pileus turns to dark brown. /. iunidl'~ was collec ted twice in montane forests on the slopes of 
\-lt . Kina balu . Sabah (Easlern Malaysia} where il probably grows under fag<tccous trees. 

lnocybe umhrinovirens Horak. spec. nm·.- Fig. 5 

Pi teo - 35 mm. conicoconvcxo vel umbonatoplano. umbrino. grosse squama to. Lamcllis adncxis. 
'inna momcis vel umbrinis, albofi mbriatis. St ipi te -IOOx -6 mm. cyli nd racco, umbrino. basim versus 
viridi. fi brilloso. Caro vi rid in igra. Odorc grat issi mo. Sporis I0-12.5x7- 8.5 Jim. ovoidcis. bru nncis. 
Chcilocystidiis cylind raccis. Ad tcrram in si lvis not hofagincis. Nova Guinea . Typus: ZT 72/ 164. 

Pileus 15- 35 mm. hemispheric when yo ung soon tx.>coming conico-convex or obtusely 
um bonate-expanded: cinnamon to umber brown: centre covered with very coarse. often 
rec urvcd, concolorous scales. conspicouosly fibrillose- rimose towards not striate margi n. dry. 
vei l re mnants absent. Lame ll ae (L 20- 25. - 5) crowded. adnexed. subventricose. up to 7 mm 
wide; cinnamon to um ber brown or chocolate brown. while edge fimbriate-dentate. Stipe 40- 100 
x 4-6mm. cylindric. equal. slender: upper port ion concolo rous with pileus. green towards base: 

dry. strongly fibrillose. hol low. vei l rem nants none. single in groups. Context cinnamon or pa le 
red-brown in pileus. green-black towa rds and a t base. Odour strong. pleasant . sweet to fruit y. in 
aged specimens changing to unpleasant . like burnt hair. Taste mild. 

Spores 10- 12.5 x 7- 8.5 Jtm . ovoid. brown. smooth. membrane lhin-walled. germ pore none. 
llasidia 40- 50 x 10- l3Jtm. 4-spored. Chcil ocystidia (termina l cells} 20-45 x 5- 13 Jtm . cylindric 
to subc lavate. forming dense scam on edge , membrane hya line or yellowish (KOH ). ye llo wish 
encrusting andjor plasma tic pigment present . Pleu ro- and caulocystidia absent . Cuticle a cut is o r 
trichoderm of cylindric hyphae (3 - 7 11m diam.). membrane encrusted wi th yellow (KOH) 
pigment. but ye llow plasmat ic pigment also represented . Clamp connections numerous. 

1-IAHITAT.-On soil in forests under Nothofttgus (N. carrii. N. gram/is}. Papua New Guinea. 
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Fig. 5. {,oqbe umbrinuvin•tls Horak (type}. - Carpophorcs, spores. basidia, cheilocystidia . 
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~1 ATERIAL .-P A P u A N E w G u 1 N E A: Morobc d istrict. Wau . Mt. Kaindi . 2300 m. 
1.111.1972. llomk (ZT 72/ 164. holo<ypc). 

The green 10 blac k-grccn coloura t the b;~sc oft hcst ipcis ind ica tivcforthi sconspicuous Papua 
'ew Guinean lnoqbe which fructifies in montane rain forest under .1\'orhoftlgus spp. Thus /. 

umhri11m>irens is immediately recognized as a close all y of both/. calamistra ta (Fr.)- a common 
agar ic in the northern hemisphere and / . mlam istratoides Horak (1977) which occurs in 
associa tion of New Zea land representa tives of Notltojagusspp . The th ree taxa , however. arc well 
~l'pa rated by thei r di stinct microscopica l characters. 

lnocybe fuscospinulosa Corner & Horak. spec. no1·.- Fig. 6 

P1ko - 20 mm. <.> \'Onvcxo campanul;uo. urnbrino vel fusco. conspicue spinuloso. Lamellis adnexis. 
tab<tci nis. Stipitc - 45 x - 2.5 rnm. cylindracco. pileo concolori vel rubrobrunnco. squamulis reeurvat is 
\·oncoloribus instructo. veto nullo. Caro rufcsccntc. Odore nullo . Sporis 6.5-8 x 4- 5 Jlnl, ova tis. brunneis. 
Chcilocystidi is haud mctuloidcis. c cylindracco subfusoidcis. hya linis. Ad terram in si lvis fagineis. Ind onesia . 
Typos: ZT 17/205. 

Pi leus 10- 20 mm . convex becoming obtuse ly umbonatc-cxpctndcd or campanulatc: date 
brown. umber brown. or fusco us: densely covered wi th conspicuous (up to 1.5 mm hi gh). spin y. 
erect squamules: margin not striate, without vei l remnants. Lamellae (L 16- 20. -7) ra ther 
crowded. adncxcd. ven tr icose: umber brown to tobacco brown, lilac tin ts absent, fimbriate edge 
pa le r. Stipe 30-45 x 1.5- 2.5 mm. cylindric. equal. slender: concolorous o r paler. o ften with rcd ­
hrow n tinge: fib rillose, here and the re with sma ll . fibr illose. occasionall y scaly. brown 
squamulcs: dry. solid , vei l remna nts absen t, single in groups. Contex t brown in pileus. reddish 
hrown in stipc. sli ghtl y reddening upon exposure or bruising. any green colours absen t. Odour 
a nd taste no t disti m:ti vc. 

Spores 6.5- 8 x 4- 5 JliTI. ovoid. smooth . brown. membrane thin-walled. germ pore absent. 
Basidia 25- 35 x 6- 7 11111. 4-spored. Che ilocyst idia 25- 50 x 5- 7 ~~m. cylindric to subfuso id. 
mem brane th irHo,'alled , hyaline. crystal s absent . Pleuro- and caulocystid ia none. Cuticle a 
trichoderm of bundled. cylindric hyphae (5 - I2Jlnl d iam.). terminal cell s often fusoid, enc rusted 
with brown (KOH ) pigment. C lamp connections present. 

Fig. 6. lnoqbc> fwcospinulosa Corner & 1-Jo rak (type). - Carpophorcs. spores. basidia. c: hcilocystidiu. 
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HADITAT.-On soil in fo rests dominated by Cas ranopsisspp. and Liflwcarpusspp. (Fagaceae). 
Indonesia . 

MATERIAL . J N D 0 N E S I A: Java. Tjibodas. 1650 m, 16.11 1.1 977. flumk (ZT 77/205. 
holotype): Tjibodas. 1800 m. II.IV. I972. Comn (ZT 79/ 188: J -4). 

The context o f thi s brown species with hispid pileus reddens on exposure, and in combina tio n 

wilh th in- wa lled and not encrusted chcilocystidia it is obviously related to /. c:en •ic:o lor (Pcrs. ex 
Pcrs.)QuCl. T his Javanese species. however, is distinc t from o lher members of sect. Cenicolon'.\ 
by it s small spores and chci locystidia o f except ional small size. 

I NOCYBE LATERICIA H orak - Fig. 7 

lnoqlx• /al('rida Horttk in N.Z. J . Bot. 13: 716. 1977. 

T he specimens collec ted in Papua New Guinea (u nder Casumopsi.s acuminarissima and 
LirhornrptJ.s spp.) agree in a ll d eta ils with the type fro m New Zealand whic h grows the re in 
association with Nothofagus spp. (Ho rak, I.e.). 

HAHITAT.- On soi l in fo rests (associated with Fagm.:cac) . New Zca l;tnd (type). Papua ew 
Guinea. 

Fig. 7. Jnocybe lut~ricitl Homk (ZT 73/ 162).- Carpophores, spores. basidia, cheilocystidia. 
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MAH KIAL.- P ,, I" u A N F. w G u 1 N E A: Morobc district. Bulolo. Mank i. 1300 m. 
29.111. 1973. 1/omk (ZT 73/ 129); Bulo lo. Manki. 1250 m, 12. IV.I973, Horak (ZT 73/ 162). 

The reddening context is the most obvious macroscopic charac ter of thi s /norybl! which a lso 
belongs to sect. Cenicofores. The base of the stipc becomes a lso redd ish to red-brown in aged 

~rcc i mcns. The type collccti<ln fro m New Zealand (under Notlwfagusspp .: Ho rak. / 977) agrees 
in all essential deta ils wit h the ma te ria l gat hered in Papua New Guinea (under Ctmanopsis and 

Litlwmrpus). 

I NOCY8f. CUTtfRA CTA Petch- Fig. 8 

Jnocybe mlifruC'Itt Pctch in Ann . R. bot. Gd ns Peradcni}·a 6: 20 1. 19 17. 

The type materia l is in ra ther bad condi ti on. Nothin g can be added to the mac roscopic 
cha racters (cp. Pctch. I.e.). 

Spores 8.5- 11.5 x 5-5.5 pm. elli psoid. rarel y slight ly phaseoli form. brown, smoo th . mem­
brane thin-walled. germ pore absent. Basidia not recovered. C heilocystidia 45- 70x 13- 20 JU11 , 
clavate. hya li ne, membrane thin-walled, c rysta ls no ne. Pleu ra- and ca ulocystidi a absen t. C uticl e 
not recovered. C lamp con m.:-ctions prese nt. 

HABITAT.- Not reported. 

MATERIAL- SRI LAN KA: Pc radeni ya. IS.X. \914. Perch 4176 (K. ho lotype). 

In the origina l diagnosis I. curifracta Pe tch is described as an aga ric wi th red-brown. sulca te 
pileus of about 30 mm in diameter. The sti pc ( -40 x - 3 mm) is densely cove red by wh ite fibril s. 
These macroscopic data indicate tha t thi s Ceylonese species of lnocybe must be a close relative o f 
the polymorphic I. fustigitlltl (Schaeff. ex Fr.) QuCI. This o pinion was confirmed by th e 
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Fig. 8. l~tlKybe c·uJifracw Pctch (t ype). - Spores. chcilocystidia. 
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microscopic exa mination of the fragmcmary type ma teria l. Van Ovcrecm (1 927) report s / . 
rmifrnrta fro m Indonesia (Java} btll this identi fica tion rcnm ins doubtful since no vo ucher 

specimens could be loca ted in BO. Systema tica lly / . cw ifracra is close ly a llied to / . umbrina 
Massec. T he area of the hit hert o kn own distribution of the la tter ;agaric stretches from Singapo re 
eastwards to the Solomon lsi. It is likely tha t v. Ovcrccm rather collected the similar / . umbrinu 

than the acltl al / . cuttf racw . 

INOCYOE UMBRINA MasS\..--e- Fig. 9 

Jnocyhl' umhri fla Ma s.<;ee in Kew Hull. 1914:74. 19 14: no n hwn bt' umhrilla Ures..1dola . F ung. lrid cnl . 1: 50. 
lab. 55. 1 ~84 (basion)'m). 1 

Pileus 20- 50( - 100) mm . t:o nico..convcx becoming expa nded -um bonate; at first fawn . pale 
yellow o r ochre. covered with th in coat of white to grey. a pprcsscd fi brils (of vei l). disc turn ing 
ochre-brown. hazel brown. or umber wi th age; strongly rimose to spl ill ing towards sinuou.; 
margi n (especia ll y in aged carpopho rcs) but umbo remaining smooth to innat el y fi brillose: dry. 
any persistent vei l re mnant s on margin abscnl. La mellae (L 18-40. - 7) very cro wded . narro w: 
adnexcd to nea rly free: at fi rst wh itish to pale grey-brown tx:coming cinnamon to brown. edge 
alba-fimbria te. Stipe - 70(- 110) x - 6( - 12) mm. cylindric. equal. occasionall y a11enua1ed 
towards base.of1en twisted: white or pale yellow. becoming brownish o r concolorous wi th pi leu' 
in aged ca rpopho rcs: dry. stro ngly fib rillose. apex subpruinosc . sometimes with inconspicuous. 
apprcsscd. fib rillose remnants o f white ve il . solid , to ugh. single o r ccspitosc. in groups. ontcxt 
white to d irt y yellowish. firm. Odo ur stro ng. unpleasant. re mind ing of burn t ho rn . 

Spores 6-9 x 4-6 pm. ovoid to subelliptic. brown. smoo th. membra ne thin-wa lled . germ pore 
none. Basidi a 20- 28 x 7- 9 ~tm . 4- spored . Chcilocystidia 25 70 x I I 20 Jun . clavate to vcs iculosc. 
membra ne hyaline. thin-wa lled . sometimes with yellow-brown. plasmatic or encrusting pigment. 
Plcurocystidia none. Caulocystidia li ke cheilocystid ia . scauered . Cuticle a cutis of repent. 
bundled. cylindric hyphae (4- I O~tm dia m.). encrusted with bro wn pigme nt . Clam p connectio ns 
numerous. 

HABITAT.-On soil in low-land a nd mo unt ain forest (u nder Casumopsis and Lithom rpus in 
Papua New G uinea). Singa porc '(type). Ma laysia. Sa bah. )la pua New Guinea. So lomon lsi. 

MATERIAL. S I :-.I GAJ>ORE: Singapore. Havelock Road. 21.X I. I9 13. Burk i/1 250 ( K. 
holotypc): Bo ta nic Gardens. 29.1 11 . 1930. Com er (ZT 80/ 172); Reservo ir Jungle. 2.1 V. \94 1. 
Com er (no materia l preserved . - M A L A 'I' s 1 A: Jo hore. Scdi li River. 3. Vl ll. l93 1. Cumer (ZT 
80/ 173.- SA 8 A H: Mt. Kinabalu. Liwagu River. DOOm. 29.VII I.1 96 1. Comer (ZT 801167. 
RSN B 2554); MI. Kina bal u. Bcmbangan River. 1700 m. 21. 11 .1964. Comer (ZT 80/ 171. RSN B 
5404): Mt. Kina ba lu. Mcsilau River. 1500 m. 2. V. l964. Comer(ZT 80/ 168. RS B8535 A):samc 
localily. 1700 m. 4.V. I964. Com er (ZT 80/ 169. RSN B 8535 8 ): same localily. 1700 m. 
17.JV. I964, Comu(ZT 80/ 166. RSNB 832 1). - P A P u A NEw G u 1 N E A: Moro bc d istrict. 
Lac. Bo tanic Ga rden . 25 .1 X.1960. Corner (ZT 79/ 186): Bulolo. Heads Hum p. 1100 m. 
18.X . I971, Horak (ZT 71/ 146): S<t mc loca lity, 18.X. I971. 1/omk (ZT 71/ 147): Madan g. 
3.X. I969, Shepherd 406 (CA N B 227265). - S u L o M o N I s L A N o s: G uada lcana l. Tsuva, 
7.XI. I965, Com er (ZT 880/ 165, RSS 1744). 

Amo ng the species dealt with in this paper lnocybe ttmbritw Muss. has the most wide-sprc;.td 
a rea of d istributio n o f a ll . This agaric enters ecto-mycorrh iza with t:1gaccous trees (prc ­
domi nantely Castanopsis and LithoCllrpus) a nd to da te it is reported both fo rm l n domala~a 

(Singapore, Malaysia, Sabah) and Australasia (Papua cw Gui nea . Solomon lsi.) .- As pointed 

1 For Br\.-sadola 's fungus the new combmalion Astros,orina umbrina (Bres.) Horak is proposed . 
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A 
Fig. 9. /noqbc• umbrinu Mass. - A. (type) Spores. cheilocyslidia, basidia. - B. (ZT 7l j l47) Carpophores, 

~pores. cheilocystidia. 

out abo ve / . cuttfracto Petch sensu v. Ovcreem (1921) is pro ba bly conspec ific with / . umbrino 

adding th us another record (Java) withi n the present limits of its dist ribution. 
Habit, size. and colour of / . umbrina are very similar of those of Asrrosporina angustifolia 

Corn. & Horak (Horak. / 979). In addition the two species occur in Papua New G uinea. Sa bah, 
and Java toge ther in the same biotop, so that microscopic examinat ion is required to separate 
these closely resembl ing aga rics. 
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Fig. 10. b mcyht> .~phoNMptJra Kobayasi (ZT 72/333). - C'lr(lOphores. spores, basidia , cheilocystidiu. 
plcu rocystidia. 

l t-:OCYDE SPHAEROSPORA Y. Ko bay.- fig . 10 

lnorybt• .splwerospura Y. Kobayasi iu Nagaoa 2: 80. 1952. 

Pileus 20- 50 mm. convex at fi rst becoming obtusely um bonate or campanulatc fi nally 
expanded and plane: st raw yellow. yellow, or pa le ochre, pa le ochre-brown over d isc: innately 
fibri llose, rimose or splitting towards margin, with concolorous, subpcrsistcnt . fi brillose patches 



HORAK : lnocylu· in /mJum11 /uya muJ AusualaJia 17 

of vei l along margin. dry. Lamellar: (L 18- 26. -5) crowded. adncxcd to cmarginatc-adnate. 
ventricose. up to 8 mm wide; pale yellow to ~u lphur yellow when young IUrning pale yellow­
brown. edge paler. fi mbriate . Stipe 35-60 x 4-8 mm. cylindric to subcla va tc. base up to 13 mm 
diam .. rathe r stout ; straw yel low. orange 10wards base; dry. pru inosc a t apex, silky to fibrillose 
to wards base. cortina absent. solid. single in groups. Context yellow. o range in cortex of stipc. 
Odour and taste not d istincti ve. 

Spores 5.5- 6.5 x 5 5.5 Jim. globose to subglobose or ovoid. brown. smooth . membrane th in­
walled . Basid ia 27-40 x 7- 8Jim.4 -spored. C heilo- and pleurocystidia 40- 95 x 15- 20JWl, fu so id. 
oflcn with long neck. membrane metuloid (up to 2 Jim diam.), pale yellow-brown (KOH ). 
encrusted with crystals , cystidia on the gi ll cdgC proper occasionally clavate to vesiculose. 
Caulocystidia absent . o r not distincti ve. Cuticle a cutis of cylindric hyphae (3 - 8 JUll diam.). 
encrusted with yell owish (KOH) pigment. Clamp connec tions present. 

1-IAHITAT.-On soil in fores ts. underCllsUmopl·is a nd/o r Lithoc,irpus (Fagaceae) and Aisoptera 
(Diptcrocarpaceae) in Papua New Guina. Japa n (type) . Singapore. Papua New Guinea. 

ILLUSTRATtO:>:.- Koba yasi (/951: 8 1). 

MATF.RI AL.-P A I' u A N E \\' G u r N E A: Moro be di strict, Bulolo. Manki. 1400 m, 
~! . 111.1 972. Homk (ZT 12/ 333): Markham Valley. Oomsis (W. of Lac). 100m. 19.YII.I972. 
/Jomk (ZT 72/ 533). - S r N G A I' o RE: Botan ic Gardens, 17.1 .1930. Comer (ZT 80/ 176). 

The preceding desc ription is based on specimens from Papua New G uinea. The material from 
Papua New Guinea and Singapore co rresponds in all essential features wit h the type from Ja pan 
(Kobayasi. I.e.: !·Iongo. 1956: 28). 

lnocyb<' cingulata Horak. sp('('. IIOL Fig. I I 

Pi leo - 20111111, cconico campanulato. l.lrgil liJI."'eO vel :tvcl lano, (i brilloso dcin su brimoso. sacpc c vclo albo 
ma rginem versus obtecto . Lamellis adncxis wl itdnatis, urgilluccis dcin tabacinis. Stipitc - 50 x - 2 mm, 
cylindraceo intcrdum subclavato, pilco concolori. cortinn al ba persistenter cingulnto. infra fibrill is albis 
dense instrucro. Odore ingrato. Spori s 7.5-9.5 x 4.5- 5.5 11m, amygdaliform ibus. brunneis. Cystidiis 
fuso ideis, mctuloidcis, incrustatis. Ad rerram in silvis fagi neis. Nova G uinea . Typus: ZT 72/343. 

Pileus 5- 20 mm, conico-convex when young bccomingcampanulate or umbonate-expanded: 
pale brown to (hazcl)brown, in aged sp<:cimcns wi th pale ochre-brown tinge at disc; innately 
fib rillose, subrimosc towa rds no t striale ma rgi n, centre occasionally subsquamulose in aged 
carpophorcs, margin covered wi th whi te fibril s from the veil (somet imes wi th white, subpcr­
::, istent. attached patches), dry. Lamellae (L 12- 20. - 5) crowded. ad ncxed to adnatc. ventricose: 
greyish. pale argi llaceous or cinnamon lx.-coming (tobacco)brown. fimbriate edge white . Stipe 
25 50 x 1.5- 2mm, cylindric. base sometimes swollen , slender; white orconcolorous with pileus, 
base often white: dry. with persistent, white, fibrillose ring from cortina, below with conspicuous 
white. longitudinal . coarse librils fro m the veil: fis tulosc. single and cespitosc, in groups. Context 
pa le brown beneath cutic le of pileus. whi te in stipc . Odour and taste spe rmat ic. occasionally with 
fruity o r sourish component. 

Spores 7.5- 9.5 x 4.5 5.5 JUll, amygdaliform , disti nct ly mucronate, in dorsal view o rten 
subli moniform, smooth . brown. membrane thin-walled. germ pore absent. Basidia 20-28 x 7- 8 
Jl ffi, 4-spored. Cheilo-. pleuro- and (sca ttered) cau locystidia 35- 70 x 11- 18 Jllll , fusoid , met uloid 
(membrane up to 1.5 Jllll diam.), hyali ne to pale brown. apex encrusted with crystals o r capped 
with resinous remnan ts. Cut icle a cutis of cylindric hyphae (3- 8Jlm diam.), encrusted with brown 
(KO H) pigment. Clamp connections present. 

1-i ABITAT.- On soil in fo rests under Casumopsis llcuminarissima and/or Lithocarpus spp. 
(Fagaceae). Papua New Guinea. 
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Fig. 11. /nocyM l'inRulaw Horak (type). - Carpophore.<;. spores. basidia, cheilocystidia, pleurocystidia . 

MATEKIAL.-P A P u A N F. w G u 1 N E A: Morobc d istr ict, Wa u, McAdam Memorial Park. 
I 300m. 30. 111.1 972, Horak (ZT 12/343, ho lo typc): Bulolo. Mank i, 1400 m, 25.X. I97 1, Horak 
(ZT 71 / 210): Bulolo, Manki , 1300 m. 31.1 . 1973. Horak (ZT 73/29): Bulolo, Manki. 1300 m. 
16.V. I973. Horak (ZT 73/229). 

T his delica te species is well characterised by !he wh ite and pcrsislcnt cortina at the upper 
portion of the sJipe. Its habit and colour arc rc minisccn1 of ano1hcr Papua New Guinean 
lnocyhe, viz. /. c:onicoalba. Both spL'Cics enter f..'Ctotrophic myco rrhiza with Castunopsis· 

Lithocarpus and occur side by side in the same ha bita ts. Therefore. having aged carpophorcs 
on ly, the separa tion between / . conicoalba a nd / . c:ingulata can be di fficu lt in the field. 
Mic roscopicall y. however, these two species are well defined (sec key) . 

lnocybc proccra Horak. spec. , o,•.- F ig. 12 

l>i lco - 25 mm. convcxo vel subplano, papilla conica conspicuaquc instructo. brunnco. subsquarroso. 
margi ncm \'crsus ri moso. Lamclli s adnexis. argillaccis. Stipi tc - 45 x - 2 mm. cylind raceo, pi leo concolori. 
fibri ll is concoloribus obtecto. Odorc nullo. Sporis 8.5- IOx 6.5 - 7 Jlm, amygda liformibus vel sublimonifor· 
mibus. Ad tcrram in silvis nothofagincis. Nova Guinea . Typus: ZT 73/75. 

Pileus 10- 25 mm. convex to ex panded, always with conspicuous (up to 6 mm high). conic 
papilla: pale brown to fuscous; papilla covered with coarse but small. brown scales and 
squamules. librillose-rimose towards not striate ma rgin: d ry. ve il remnants absent. Lamellae (L 
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Fig. 12. bwqln.· pru,wa Horak (type). - Curpophorcs. spores. basidia, chci iOC)'St id ia (CH), p lcurOC)'S· 
Iid ia (P). 

S 12. - 3) adncxcd to cmarginatc-adncxcd, ventricose: cinnamon. argill aceous o r pale brown. 
edge wh ite, fimbriate. Sti pe 30-45 x -2 mm, cylind ric. equal. slender: concolo rous with pileus: 
densely covered with coarse, brown fibr ils cspc<:i<tll y towards apex, yellow. strigose hai rs at base, 
con ina remnants absen t; dry, fis tulosc. single in groups. Context brown. Odour and taste not 
diStinct ive . 

Spores 8.5- 10 x 6.5 7 Jllll. lemon-shafX.'t.l to amygdaliform. dist inct ly mucronate. smooth . 
brown. membrane th in-walled. Basidia 25- 30 x 6- 7 Jim. 4-spored. Cheilo- and pleurocystidla 
40- 80 x 12- I8 Jlffi , cylindric to subfusoid or lagcni fo rm, membrane rather th in-walled (up to I 
Jim diam.). hyaline. ra rely encrusted with <:rystals . Caulocyst idia absent. C ut icle a cu tis qr 
tnc hoderm of bund led . cyl indric hyphac(4-8Jlffi diam .). membrane up to 111m diam .. enc rusted 
wit h brown pigment. Clamp connection present on septa. 

HAtUTAT.-On soi l in Norhofagus-forest (N. carrii. N. gram/is). Papua New Guinea. 

MATERIAL.- P A P u A NEw G u 1 N E A: Morobe district. Wau. Mt. Kai ndi 2300 m. 
18. 111 .1973. Horak (ZT 73/75. holo<ypc). 
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This species was collec ted once onl y in montane rain fo rests (under Nmhofagu.~ spp.). It is 
cha racterised by several distinct fea tures. viz. promincnl. conic and squa rrose papilla . yellow 
strigosc hairs at the base of stipc and sublimonifo rm spores. 

lnocybe casuarinae Corner & Horak . spec. mH". Fig. 13 

Pileo - 40 mm. COO\'CltO dcin umbona to. ochraccobrunnco, fibrilloso. subsquamuloso ad upirx m. 
Lamellis adnexis. argillaceis. Stipite -80 x -6.5 mm. cylindnt'--eo ,.d subcla\'a to. crcmL-o vel subochra.cco. 
a pica liter pru inoso. Odorc in gra to. Sporis 6.5- 9 x 4- 5 11m. dlipsoidco-angulatis. brumu:is. Cystid iis 
mctuloideis, rusoidcis. i nc ru~t ati s. In arena sub Casuarina. Mala ya. T ypus: ZT 79/ 185. 

Pileus 15-40 rnm. convex tx:coming campanulate or broad ly umbonate and expanded: pale 
ochraccous. faw n o r pale brown: innately fibr iJJose (espec ia ll y towards not striate margin), disc 
smooth in young specimens. lx.-coming subsquamulosc with age. dry. vei l remnants abscn1. 
Lamellae (L 14 21. - S)crowdcd. adnexcd . ventricose: white to pale ye llow at fi rst wrning fawn 
o r poalc brown. whi te edge fimbriate. Stipe 30 80 x 3-6.5 mm, cylindric o r subclavatc, stou t. firm : 

D 

0 
Fig. 13. lnMyfN? cast,orinol' Corner & Horak (type). - Carpophores. spores. basidia , chcilocystidia. 

pleurocyst idia . 
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cream to pa le ochraccous: pruinosc o r scurfy nca r ape.'(, glabrous towards base. d ry. solid . th in 
fi hrillosc veil remnants a rc recogn ized in \'C ry young spc..>cimcns only. single or subcespitosc. in 
grou ps. Context white to pa le yello w. Odour and taste un pleasant. spermat ic o r like corn . 

Spores 6.5-9 x 4- 5Jtm. in profi le wit h few obtuse ang les. subnodulosc. oc.:ca!iionally ell ipsoid. 
lii1100 th . brown. membrane thin ·walled . germ pore no ne. Basidia 30- 35 x 5-6 Jl ffi . 4·spo red. 
Chcilo - and plcurocystidia 40-60 x 1 5- 1 ~ Jlm. fuso id. met uloid (membrane up to 21tlll di<tm.). 
ydlow·brown plct !imcttic pigment present. encrusted with crystal s. Caul ocys tidia 40-70 x 10- 18 
ll lll . subdavate. to fuso id . mostly thin -w;.tlled. yellow· brown (KOH) pigment presen t. sca tlcrcd. 
Cuticle a cutis of cyli nd ric hyphae (3- 10 I'm d iam.). membranes of subcu ticu lar hyphae with 
ye llow-brown (KOH ). cm:rusting pigment . Clamp connecti ons present . 

HABITAT. On sand y soil (a long the coast) unde r C(wmri"a cquiselifolia (Casua rinaceae). 
Malaysia . 

MATf.IUAL.-M ALA Y s 1 A: Jo hore. Jaso n Bay. Sed iii River. 17. Vll. l972. Corm•r (ZT 
79/ 185. ho lotypc): s;1me loca li ty. 15.V1.1 934. Corm:r (ZT 80/ 177). 

Th is st riking Malaysian species o bviously fo rms cctotrophic mycorrhiza with Ca.warina 

t'lf ltist•tifolia. To date it was unknown that members of the Casuarinaceae enter symbiosis wit h 
agarics. In addition/. casuarinae is pa rticula rely distinguished by itssubangular spores. Among 
all spec ies of ft~ocyb<• hitherto described fro m the Far E~ts t tl1ere is on ly ;~ n other taxo n having 
simi lar spores (1. ammophila Matsuda & Hongo. 1956). Both spc..--cics grow in sa nd y so ils. 

lnocybe olorinata Horak. spec. 1101'.-Fig. 14 

Pileo - 25 mm, ex hcmisphaerico campunutato, albo. ti brilloso- rimoso ma rginem versus. La mel lis 
ad nato·emarginatis. isabcllinis. Stipi tc - SOx - 3 mm. cylindracco. usque ad S mm ad basim. subbulboso. 
albo. a pica liter pruinoso. Caro alba. Odorc in grato. Sporis 7-1!.5 x 4-4.5 11m. ~ubamygdal i form ibus. 

brunneis. C)'St idiis fusoidcis. mctuloidcis. incrustatis. Ad tcrram in sih·is fa gineis. Indonesia. Typu5: ZT 
17_198. 

Pileus 15-25 mm. hemispheric when young lx'Comi ng obtusely umbonate-expanded o r 
campanulate; whit e. centre pa le yellowish in aged ca rpophores: dry. di sc smooth. fibri llose· 
rimose towards splitting margin. veil rem na nts absent. Lamellae (L 20- 26. - 5( -7)) crowded. 
adnexed to cmarginatc-adnatc. ventricose; whitish a t first becoming pale cinna mon and finall y 
argillaceous-grey. edge pa ler. even. Stipe 25- 50 x 2- 3 mm, upper po rtion cyl indric. base 
subbulbous (up to 5 mm diam.). slender: white; pru inosc at apex . smooth towards base. dry. 
so lid. veil remnant s none. single in gro ups. Context white . Odour and taste strongly spermatic. 

Spores 7- 8. 5 x 4-4.5 J1111. subam ygdali form. smooth . brown. membrane th in.walled. germ 
pore no ne. Basid ia 18- 25 x 6- 7 J~m . 4-sporcd. C hci lo-. pleuro·. and caulocystidia 25- 50 x 9- 16 
Jt m, fusoid, met uloid (membrane up to 1.5 Jllll dia m.). hyaline, encrusted with crystals. Cut icle a 
cu tis o f cylind ric hyphae (4-8 Jllll diam.). membrane no t gelatinised , pigment absent. Clamp 
connections present . 

HABITAT.-On soi l in forests under Cll.\'lanopJis spp. and LithorarpliS spp. (Fagaceae). 
Indonesia . 

M,\TEIU AL.-1 N uo N t s 1 A : Ja va. Tjibodas. 1650 m, 14.1 11.1977. Horak (ZT 77/98. ho­
lu typc). 

Yo ung carpopho rcs of lnocybe o/oritwltl are completely whi te and remind therefore / . 
geophylla (Sow. ex Fr.) Kummer or one of it s close allies (/. samburina (Fr.) QUe!. , / . pudic:u 

KUhn.). The Javanese species of lnoqbe, however. differs in significanLiy smaller spores and 
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Fig . 14. lrwqbt• olt~rinma Horak (type).- Ca rpophorcs. spores. basidia, chei locystidia. pleurocys11dia . 

cystidia . Macroscopica lly, / . o/orinata is similar to Astrosporinaalbuvisddu Horak ( / 979). first ly 
desc ribed from Papua New Guinea. whose occurrence in Java were feas ible. 

lnocybe strigiceps Horak. spec. no ,•.- Fig. I 5 

Pileo - 25 mm. ex hcmisphaericoconvcxo. ccn tro glabro ct argillaceo-brunneo, marginem vcrsuscrinibus 
albis strigosissimis persistenter instructo. Lamclli s adncxis, ochractis dein ru fo-brunnei s. Stipi te - 40 
)( - 2.5 mm. cylindracco. rufobrunneo. pruinoso. Odorc grato. Sporis 6.5- 8 x 4- 5 Jim, amygda liformibus. 
brunnt' is. Cystidiis fuso idcis. mctuloidei s.luu:is. Ad tcrram in silvis not hofagineis. No\'a Gu inea . Typus: ZT 
7J14()()_ 

Pileus 10- 25 mm. hemispheric to convex later becoming plane: disc argillaceous to pale 
brown. smooth , towards margi n with conspicuous. white. st rigose hairs (up to 3 mm long). 
exceeding margin even in degraded specimens; dry , margin not st riate. Lamellae (L 20- 26. - 3) 
crowded. ad nate to adnexcd. ventricose; ochre to yellow when yo ung turning pa le red-brown 
with age, edge wh ite , fimbriate. Stipe 30-40 x 2- 2.5 mm , cylindric . equa l. stiff. slender; red­
brown ; ent irel y pru inosc, veil remnants none; dry, fi stulose. orten wi th strigose. white hairs at 
base. single in groups. Context red-brown especially in stipe . Odour and taste pleasant , not 
spermat ic. 
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Fig. 15. lnoqbe .flrigiup.f Horak (type). - Carpophores. spores, basidia, chcilocystidia, plcuroc~tid ia. 
cut icula r hyphae. 

Spores 6.5- 8 x 4- S,,m , amygda lifo rm to pip-shaped. smooth . brown, membrane thin -wa lled, 
germ pore none. Basid ia 24- 27 x 5-6 Jl ffi , 4-spored . Cheil o-. pleuro -. and caulocystidia 50-
90( - 100) x 10- 20 11m, fusoid. occasiona ll y clava te at gi ll edge proper. membrane th ic k-walled 
(up to 5 Jlffi dia m.), yellow (KOH), encrusted wi th crysta ls. Cuticle consisting of long, cylind ric 
hyphae (2-4 Jlffi diam.) with sli ghtly thickened membra ne, apex obtusely rounded. septa fo und 
ncar base onl y, pigmen t absent. Cla mp connections present. 

HABITAT.- On soil in fo rests (NothofagrlS). Papua New G uinea . 

MATER IAL.- P A P u A NEw G u 1 N E A: Eastern Highlands, Mt. Michael, F riga no. Hut 
Track , 2400 m. 8.X II . I971. Horak (ZT 71/400. ho lotype): Mt . Michae l. F riga no. Hut T rack. 
2350 m. J I.XII . J97 1. Horok (ZT 71/ 480). 

The comparison with A . pusillima Corn . & Horak (1979) . described fro m Papua New Guinea 

and Singapore. demonst rates tha t this species and/. strigic:eps arc morphologica lly identica l in 
all feat ures except fo r the shape of the spores. The latter species seems to have. a n iso la ted 
position within the genus lnoc:ybe si nce no closely related species can be fo und in the curre nt 
li teratu re (compare also Stangl & Veselsk)'. 1979) . 
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lnocybt slrigiceps forma pygmaea Horak./ 1/0I•.- Fig. 16 

Differ! a typo statura ct cystidiis minoribus. Ad tcrram in si lvis fagincis. Nova Guinea . Typus formae: ZT 
71/410. 

Pileus 7- 12 mm. convex to plane and expanded. occasional ly with low umbo; pale brown to 
fuscous, margin with white. persistent. strigosc hairs: dry, margin not striate. Lamellae (l 8- 16. 
- 5) crowded. adnatc to adnexcd: cinnamon turning pale brown with reddi sh tint . edge white, 
fimbria te. Stipe 10- 15 x I mm. cylindric. equal. fragile: reddish brown: pruinosc over whole 
length . base often with white. strigose hairs. veil remnants absent : dry. solid. single in groups. 
Context pa le brown. Odour and taste pleasant. fruity. 

Spores 7-9 x 4.5- 5Jlm: amygdaliform to pip-shaped. smooth . brown. membrane thin-walk"<.! , 
occasionally with indistinct ca ll us. Basidia 21 - 28 x 6- 7 Jlffi, 4-sporcd . Cheilo- , pleuro-, and 
caulocystidia 30- 50(-60) x 12- 18(-25)Jtm. fusoid. metu loid (membranes up to 3Jlm diam.), 
yellow (KOH). encrusted with crysta ls. Cuticle composed of long. cylindric, hyali ne. mostly 
thin -walled hyphae (3-4 Jlm diam.), membrane not gclatiniscd. C lamp conm.:ct ions present . 

HABITAT.-On soil under Nothofogus spp. and LithocorptJs spp .• rare ly a lso on rotten wood. 
Papua New Guinea. 

MATERIAL.- P A P u A E w G u 1 N E A: Eastern Highlands. Mt. Michael. Frigano. Okapa 
Track. 2400 rn . 9. Xll .l971, Homk (ZT 71 /410. holotype of form): Mt. Michael. Frigano. Hut 
Track. 2350 m. 31.XII .l971. Homk (ZT 71 /477): Northern district . Mt. Lamington. ncar 
Kaudata. 13.1V.I972. Horak (ZT 72/ 382: under Lithocarpus spp.). 

0 U 0 ~ T 1 
/!~ 0 CJ (j \ <[ 1 

)~») 
Fig. 16. lnoqbe strigict'ps Horak f. pygmat'a Horak (t)'pc:) . - Ca rpophorcs. spores. chcilocystidla. 

plcurocystidia. cut ic ular hyphae. 
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I NOrYBF. SU BGI:OPI'IYLLA Henn ings apud Warburg-Fig. 17 

b•ocJIN· SllbgMphylln l"len nings apud Warbu rg in Monsunia 1: 154. 1900. 

Pileus 15- 30 mm.convcx to expanded. always with di stinct. conic o r o btuse umbo at disc: pale 
red-brown. chestnut brown. or hazel brown: umbo smoolh when young bt..--com ing squamulosc­
squa rrosc, librillosc to ri mose towards the no t striate but (with age often) splitting margin: dry. 
"" ei l remna nts nont:. Lamellae (L 14- 18. - 5). crowded. adnexed , ra ther narrow (up to 3 mm 
wide): grey to argillaceous-grey or cinnamo n. edge concolorous o r white. fimbriate. Stipe 25-45 
x 1.5- 3 mm. cylindric. tercte. equal or wit h subbulbous base: pale brown. cinnamon o r pale red ­
hrown. 'x:casionall y with fa int lilac tint a t pruinose apex. towa rds base covered with apprcsscd. 
white librils. dist inct co rtina absent: solid . fis tulose with age. d ry, single o r ccspitosc in groups. 
Con tex t white in pileus. pa le brown in stipc. Odour and taste spermat ic. 

Fig. 11 . /nocybe subg~·ophy/lu P. Henn. (ZT 77/ 189). - Carpophores. spores, basidia . cheilocystid ia (C H). 
plcuroc:ystidia (P). l·aulocystid ia (C). 
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Spores 7.5- 9 x 4- 5J4ffi. amygda li form. smooth, brown, membrane thin-walled . Basid ia 20-26 
x 6-7 Jlm, 4-sporcd. C hcilocystidia 35-60 x I 0- 15 Jtm. clavate. hya line. thin-walled, scaucrcd o n 
gill edge. Plcurocystidia 45-70 x 10- 18 Jtm. fusoid. metu loid (membrane up to 2.5Jtm diam.), 
hya line , encrusted with crysta ls. Cau locystid ia not ditrerentiatcd. Cuticle a cutis of cylindric 
hyphae (4- 10 Jtm diam.), membrane occasionally thickcnd. smooth or encrusted wit h brown 
(KO H) pigmcnl. C lamp connections prcscnl. 

HADITAT.- On soil in forests unde r Costanopsis spp. a nd Lithocarpus spp. Indonesia (Java) . 

M ATERIA L.- ) N 0 0 N E S I A: Ja\•a. Tjibodas, 1500 m. 14.11 1.1 977. H orak (ZT 71/ 189): 
Tjibodas. 1600 m. 16.111.1 977, Humk (ZT 77120 1 ): Tjibodas. Vl1.1 898. Heischer (8 . holo1ype, 
material lost). 

This redesc ription of /. subgeoplty lla is based upon fresh topotypica l materia l fro m Java 
( Indonesia). In the original d iagnosis all distinctive characte rs are well described by Hennings 
(1900) so that this /nocy~ is readi ly recogn ized. a lthough the specific epit het 'subgt•ophylla' is 
misleading. in fac t this name would much bcuer apply to the lwhi tc-colourcd Javanese /norybl.' 
olorinata Horak (sec above) whic h also occurs in the same habitat (Castonopsis· Lithomrpus 

forests). 

l l"OCY BE AUSTRALIEf'SJS Cleland & C h cci- Fig. \~A. B. C 

lnocybt• a~tslralit-nsis Cleland & Chccl in Trans. R. Soc . S. Auswtlia 42: 109. 1918. 
Jnocybt: st:rraw Cleland in Trans. R. Soc. S. Aumalia 57: 192. 1933. 
lnocybt• grmmlusi,n•s Cldand in Trans. R. Soc. S. Australia 57: 192. 1933. 

o thing can be added to the macroscopic descri ption (cp. Cleland & Chee l, 1918: I.e.). Odour 
unknown . 

Spores 6.5-8 x 4.5- SJlm, ovoid !O subamygdalifo rm. pip-shaped , brown, smooth. membrane 
thin-wa lled . germ pore none . Basidia 22-2~ x 6- 7 Jt nl. 4-sporcd. Che ilo-. pleu ro- . and caulocys­
tidia 45-60x 12- 18 Jlffi. fusoid to lageniform, membra ne hya line to pale )'CIIow (KOH). 
met uloid (up to 211m diam.). encrusted wi th crystals. numero us. C ut icle a cutis or trichoderm of 
short,cylindric hyphac(8- l6 Jtm diam.). stro ngly encrusted wi th brown (KOH) pigment. Clamp 
connect ions present . 

HABITAT.-Ecology unknown. Australia. 

l u.u~IRATION.-C ieland & Cheel. 1918. 

MATERIAL.-A us T R A 1. 1 A: New South Wales, Syd ney. Neutral Bay, 19. V. l91 S. Cleland 
(ADW 12707, holotypc of lnocybe australiensis . in good condition); Syd ney. Chatswood, 
21.Y. I9 16, Clelwui(ADW 12709): Sydney. Cleland (ADW 12708). So u1h Auslralia: MI. Lo fl y, 
7.IV. l9 17, C/elmui(ADW 12668. ho lot ypc of / . serrara) ; Stirling West, 23. VII . I927. Cleland. 
(ADW 127 19. holot ypc of /. granulo.u"pes). 

All data obse rved both on / . serra ra Clc l. and / . grtmulosipesC Jcl. ind ica te that these taxa are 
syno nymous to / . (IUSlralieusis. Using European lite ratu re / . (Wsrraliensis Clel. keys out ncar /. 
gausapara KUhn. The Austral ian species. however, differs from all other taxa in this d ifficu lt 
group (Stangl & Vcsclsky, 1977) with l .jlocl'ulosa Berk. (compare remarks on do ubtfu l species) 
as its most typica l representa tive. 
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0 

F1g. 18A. lnoqbe australiensis Clcl. & Chccl (type:). - Spores. basidia. cheilocystidia, plcurocystidia. ­
l' ig . 18 lJ . Jnocybt> serraw Clcl . (type). - Spores. chei locystidia . plcurocystidia . - f ig. ISC. b wcybt• 
t ronulosipn Clcl. (type). - Spores. 

lnocybe multicingulata Horak , SfX'C. no••.-Fig. 19 

Pileo - 12 mm. conico vel ca mpanulato. umbrino, squamulis concolori bus crectisque dense obtccto. 
Lamellis adnexis. ochraceis dcin argil\acco-olivaccis. St ipitc - 25 x - 2 mm. cylindracco, pallidc rufo, 
~uamis et zo nis al bis e velo conspicuc instructo. Odorc grato. Sporis 6-6.5 x 3.5 Jlm , subamygdalifor· 
mibus. C)'Stidiis metuloidcis. lutcis. incrustatis. Ad tcrram in sih·is nothofagincis. Nova Guinea . Typus: ZT 
71'369. 
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TTT o~~oo 

Fig. 19. bwryhe mu/licingufmo Horak (type). - Carpophores. spores, ch~ilocys t idia . plcuroc.·yslldia . 
~.: utidc . 

Pileus 6- 12 mm, hemispheric or convex becoming umbonate-expanded: dark brown: densel y 
covered with small . cn.:c t (pyramida l at disc). concolo rous. fibrillose scales. ma rgin rather 
appressed· fibrillosc in agcdcarpophorcs. whitc, triangular. persistent squ;,mmlcs from vei l a long 
margi n. dry. Larnellae (L 14- 20. -3) crowded. ad nexed. ven tricose: yellow-brown (mustard 
)'ellow) turni ng o live-brown. edge concolorous or wh ite. fimbriate. Stipe 15-25 x 1.5-2 mm. 
cylindric. equal: pale red- brown. pruinosc ncar apex. towards base with conspicuous. persistent . 
white, fib rillose zones and squamulcs from veil. occasionall y forming complete girdles around 
Stipe: dry. fi stu losc with age. single in groups. Contex t bro wn in pileus. pa le red·brown in stipc. 
Odour pleasant. li ke fresh fruit. 

Spores 6- 6.5 x 3.5-4 /1111. subam ygdali form . pip·shapcd or ovoid. smooth. brown. membrane 
th in-walled . Basid ia 22 26 x 611m. 4-sporcd . C hcilo-. plcuro·. and caulocystid ia 40- 70( - 90) 
x 14- 18(- 20)/lffi . subfuso id. met uloid (membrane up to 311mdiam.). ye llo w (KOH ). encrusted 
with crysta ls. Cuticle a trichode rm of erect and dense ly packed chains of short. ovoid cclb. 
membranes encrusted with brownish pigment . Clamp connect io ns present. 

HABIT,\T.- On soi l under Nothofagus sp. Papua New Guinea. 

MA TER IAL. P A r u ,, N F. w G u 1 N E A : Eastern Highlands. Mt. Michael. Frigano . Okapa 
Track. 2300 m. 5.X II .J971, Horak (ZT 71 / 369. ho lo lypc). 

Macroscopica ll y this smal l. dark brown Jnocybe (associated with Notlwfagus spp. in the 
Papua New Guinc:m highlands) is immediately recognized by the numero us white belt s o f veil on 
the Stipe . Size. colour. a nd general habit of / . multicinguiMa resemb le those of/. phaeoS(JU(trrosa 

Ho rak (/979). a native species in Nothofaxus fo rests of New Zealand. Both taxa share also the 
small-sized spores but arc microscopicotll y definitely distingui shed concerning the morpho logy 
of the cystid ia and the structu re of the pilcocuti s. 
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lnocybe fuscoperonaha Corner & Horak. spt•c. 1/0l'.- Fig. 20 

P1h:0 - 3.5 mm, e conico convcxopapilla to, a lbolutcolo fibri ll is fuscis dense obtt:cto, sub,·iscido . .t.oni s 
fuM:is ~: vclo margincm \'ersus ornato. Lamcllis adncx is vel sublibcris, pallidis dcin argillaccis. Stipitc - 70 
x - 3 mm.c)'lindracco. tcrcti , albido, a pica liter pruin oso. basim vcrsuszonis \'cl fi brillis fuscis agglutinatis e 
\dO den~ obtttto. Odore subsperma tico. Sporis 7-8.5 x 4.5-5 pm. o voidcis. brunncis. Chcilocystidiis 
d ava tis vel vesiculosis. mctuloidcis. PlcurO•CI ca ulocystidiis fusoidcis. mctu loidcis. incrusta tis. Ad terram in 
sil\'iS fag incis. No,·a Guinea . T ypus: ZT 12{75. 

Pileus 15- 35 mm. distinctl y conic when you ng becoming convex wi th acute. conic. con· 
spi~.:uou s papilla. even in matu re specimens with fully expanded pileus: white to pa le yell ow. 
densely covered with del icate. fuscous. innate fibrils. subrimose towards not stria te margin: 
vtscill when moist, with da rk brown. fib rillose. agglutinate. persistent pa tches and zones (a long 
the margin) from the vei l. Lamelh.le (L 12 18. - 3) crowded. subfrcc to adne:ted . ventricose: 
\\hi tish at fi rst turning pale argi ll aceous. white edge fimbriate . St ipe 30- 70 x 2- 3 mm. cyl indric. 
equa l or slightly allcnuat<.-d above. slender: wh ite. pruinose near apex. towards basc covcrc..'() wi th 

Fig. 20. lnucybe Juscopt•runulu Comer & Hora k (t )'pe). - Carpophorcs. spores, cheilocystidia (CH). 
plcurocystidia (P). 
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persistent , consp icuous, fuscous, aggl uti nated (if mo ist} zones and coarse fibrils from the veil, 
d ist inct cortina absent ; vei l remnants viscid when mois:. solid. fi stulosc with age. single and 
ccspitosc in groups. Context pale brown. Odour and taste slightly spermatic. 

Spores 7- 8.5 x 4.5-5 Jl ffi , ovoid (pip-sha ped), rarely subamygdal iform, brown, smooth. 
membrane thi n-wa lled , germ pore none. Basid ia 22- 27 x 7-8JIITI. 4-sporcd. Chcilocystidia 25-40 
x 15- 20 Jl nl . clavate to vcsiculosc. membrane me t uloid at apex. hya line, no t enc rusted. Pleu ra­

and cau locystidia 40- 70 x 12- 20J1m, fusoid. membra ne met uloid (up to 2.5 JJJll diam.). hyaline. 
encrusted wi th crystals. Cuticle a cut is of short , cylindric hyphae (3 - 8Jtm diam.). membrane~ 
ge lati nised. with conspicuous, brown. plasmatic(!) pigment. Clamp connections numerous. 

HABITAT.- On soil in montane, fagaceous fo rests (under Nothofttgus gram/is. N . mrrii. and 
Casumopsis acuminarissima in Papua New Guinea). Papua New Guinea (type). Saba h. 

MATERli\L.- P A P u A N ~:: w G u 1 N E A: Eastern Highlands. Goroka. Mt. Quo. 2300 m. 
13. 1. 1972. Horak (ZT 72{75. holotypc): Morobc District. Wau. Mt. Kaindi. 2300 m. 4. V.l972. 
Hort1k (ZT 72/437). - S ,, BAH: Mt. Kinabalu . Bembangan Ri ver. 1700 m. 19.VII1.1 961. 
Coma (ZT 80/ 178: RSNB 1876);samc localit y, 26. 11 .1964. Coma (ZT 80/ 179: RSNB 5476): 
same loca lity. 28. 11 .1964. Comer (ZT 80/ 180). 

The dark brown. fibrillose pileus with conic papi ll a, the fu scous coarsely fibril lose and 
gelati nized (if moist) \'e il remnan ts on thesti peand the conspicuous. brown plasmatic pigment in 
the cuticular hyphae arc the most distincti ve fea tu res of this species. In Papua New Guinea I. 

fuscop(!ro nata is found under both Nothojagt1s and Castanopsis-Lirhoatrpus. and it is assumed 
that the collec ti ons from Sabah (Mt. Kinaba lu) arc also associated wi th fagaccous trees as 
host plants. 

lnocybc zonalipes Horak. spec. nor.-Fig. 21 

Pi leo - 30 mm. papillato-convexo vel umbonato-explanato, casta neo. minu te squamuloso. viscido. 
Lamellis ad nat is. argillaceis. Stipitc ..:.40 x -4 mm. cylindratto, albo-lu teolo. basim versus e \'elo ochracco­
brunnco zona to. Odore su bsperma tico. Sporis 7.5- 8.5 x 4.5- 5 11m. subamygdaliformibus. Cystidiis fu ­
soideis. metuloidcis. incrusta tis. Ad tcrram in silvis faginds . Nova Guinea . Typu s: ZT 72/378. 

Pileus 15- 30 mm. convex to expanded with dist inct. conic papi ll a o r obtuse umbo: chestnu t 
brown. red-b rown wit h o range tinge: viscid when moist. d isc smooth . fibrillose- rimose towards 
margin. becoming densely covered by minute. concolo rous squamulcs with age. ve il remnants 
none. Lamellae ( L 16- 25. - 3) crowded. ad nate to ad nexed, ve nt ricose: argillaceous with grey 
tinge. edge white. fimbriate. Stipe 25-40 x 2-4 mm. cylindr ic, equal; whitish to pale yellow. 
pruinose at apex. towards base with several. orange to ochraccous brown. fibri llose. mostly 
incomplete belts and squam ules from the vei l, Cortina absent: dry, solid. si ngle in groups. 
Context whitish in stipc. Odour and taste slightly sperma tic. 

Spores 7.5-8.5 x 4.5- 5 Jtm, amygdal iform. smooth. brown ish. membrane th in-wa lled. oc­
casionally with distinct ca llus. Basid ia 22- 28 x 5- 6Jlm , 4-sporcd . C hci lo- a nd plcu rocystid ia 45-
55x 15- 18 Jlm , fuso id . membrane thick-walled (up to 1. 5 Jl lll diam.), yellowish (KOH ). 
encrusted wi th crystals. Caulocystidia present but not distinct ive. C uticle a cuti s o r a trichoderm 
of cylindric. slightly gclatiniscd hyphae (3-6Jtm diam.), with ye llow-brown. plasmatic pigment. 
Clamp connect ions present. 

HABITAT.-On soil under Castanopsis and Lithoct~rpus (Fagaceae). Papua New Guinea. 

MATERIAL.- P A P u A NEw G u 1 N E A: Morobc district. Bulolo. Manki. 1400 m. 
7.1V. I972, Horak (ZT 72/378, ho lotypc). 
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Fig. 21. lnoqbe :o11a1ipes Horak (type).- Carpophorcs. spo res. basidia. chcilocystidia, plcurocystid ia . 

The most ousta nding charac ters of / . :wnutipes arc the orange belts (from the persistent vei l 
remnants} nca r the base of the stipc. the viscid pileus and the amygda lifo rm spores wi th often 
d istinc t call us. As in the preceding species. the yellow-brown pigment in the cu ticular hyphae is 
d issolved in their cell sap. 

lnocybe \"ioleipes Horak . spec. nov.-Fig. 22 

Pi !co -25 mm, acuto<onico dci n convcxo papilla acuta instructo. ochracco-brunnco, minute squa­
muloso. margincm ve rsus c veto lilacco obtccto. Lamclli s adnat is, violaccis dcin argillaccis. St ipi te - 40 
x - 4 mfl.l, cylindrico vel subclavato. viola,,:co, Jutcolo ad basim. librillis violuccis e veto instructo. Odore 
nullo. Sporis 8.5- I I x 4.5- 5.5 Jlm, amygdaliformibus, brunncis. Chcilocystidiis clavatis. Pleurocystidiis 
fusoidcis. mctuloidcis. incrustatis. Ad tcrram in silvis fagincis. Nova Guinea. Typus: ZT 71/ 156. 

Pileus 5- 25 mm. acuto-con ic whe n you ng becoming convex or expanded but always with 
distinct acute papilla; pa le ochre-brown, margi n covered wi th lilac fibrils from the veil; innately 
fibrillose or subrimose towards not striate margin. minutely squamulosc , especia ll y over disc. 
dry. Lamellae (L 10- 14. - 5) crowded. adnate to emerginate: lilac when young turn ing 
argillaceous in ageing carpophores, edge white, fimbri ate. Stipe 20-40 x 1.5-4 mm , cyli ndric or 
subdavate at base: deep lilac, but white to yellowish at base; entirely apprcsscd-fibrillosc, below 
fibrillose lilac subpersistent cort in a with several des hi scent zones of the veil (dist inct in young 
carpophores only): dry, solid, single in groups. Context li lac, (especia ll y in upper portion of 
stipe) . Odour and taste not distinctive. 
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Fig. 22. /nocylw ~-ioldpes Horak (type). Carpophores. spores. chcilocystidia. plcurocystidia. 

Spores 8.5- 11 x 4.5- 5.5 #trn , amygdali form (lo subfuso id). smooth. brown. membrane thin ­
walled. Basid ia 22- 28 x 7- 8Jtm.4-spored. Cheilocystidia I 5- 35 x 9- l8Jtm,cla va tc 10 vesiculosc. 
membra ne thi n-walled. hyaline. Plcurocystidia 50-65 x 14- 20 Jlnl. fusoid to lagcniform. 
membrane metu lo id (u p to I Jim d iam.). hyaline. encrus1cd with crystals. Ca ulocyst idia absent. 
Cuticle a cu tis o r trichoderm of cylindric hyphae (5- 8Jtm diam.).cncrustcd with brown pigment. 
Clamp connec1ions present. 
HAB ITAT.- On soil in forests uhdcr Casumvpsis ac:uminatissima(Fagaccac). Papua New Guinea. 

MATF.KIAL. - P A P u A NEw G U 1 N E A: Morobe district. Bulo lo. Mank i. 1250 m. 
19.X. I97 1. Humk (ZT 71/ 156. holotypc); Bulolo. Manki. 1400 m. 19.11 1.1 973. llo"'k (ZT 
73/82). 

On young ca rpophorcs of / . 1•ioleipes lilac colours arc most o bvio us o n lamellae and in the 
context of the Stipe . In addition the lilac coloured hyphae of the ve il a rc visible as di stinct fibr ils 

o n the margin of the pileus and as cortinu (a nd occasionally a lso fu rther appressed zones below) 
on the stipe . To present knowledge this species fo rms in Papua New G uinea c<:totrophic 
mycorrhiza exclusively wi th Castmwpsis acuminalissima. 

Jnocybe violaceo,·elara Horak. spec. no1·.-F ig. 23 

Pi leo - 40 mm . umbonato vel campanu lato. fu sco. minute squarrose. Lamcllis cmarginatis adnaais,·c. C.\ 

albo argillaceis. Sti pitc - 55 x - 5 mm. cylindrico. ad basim subcla vato. pall ide brunneo. zonis lilaci nis ~ 
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veto cingula to. Odore spcrmatico. Sporis 8- 9 x 4-4.5 ~m. cllipsoidcis vel subphascolirormibus. Cheilo· el 
p!eurocyslidiis mcluloideis. incruslatis. Ad terram in silvis ragineis. No\"a Guinea . Typus: ZT 73/ 182. 

Pileus 15-40 mm, umbonate-convex to broadl y campanula te; brown to fuscous; disc dense ly 
covered wi th small, squarrose or erect, co nco lo ro us sca les, coa rsely fibri llose towards estriatc 
margin, in young SJX.'"Cimcn s subpcrsistent. fib rillose or membranaceous remnant s of the lilac vei l 
especia lly ncar margi n, dry. Lamellae adnatc to broadly cmarginate, ventricose, crowded; 
wh itish to pa le brown when young turning argillaceous, ed&e albo·fimbrialc. Stipe 20- 55 x 2- 5 
mm. cylindric. base su bbulbous o r swollen, not ma rginate: pale brown, towards base cove red 
with numerous, persisten t. fibril lose sq uamulcs and bel ts o f the lilac veil, d istinct cortina a bsent ; 
dry, fibrillose, solid becoming hollow with age. si ngle in groups. Context whitish to pa le brown. 
Odour spermatic. 

Spores 8-9 x 4 4.5 Jlm . elli pso id to subphaseo liform, smooth. brown, membrane thi n-walled, 
germ pore none. Basid ia 18- 26 x 7- 8 pm, +spored. Cheilo· a nd pleurocystidia 35- 55 x 15-22 
Jllll, fuso id, hya line. met uloid ( - 3 Jl lll diam.). encrusted with crysta ls. Caulocystidia no t 
differen tiated . Gill edge also beset wi th sho rt. clava te. thin-walled. hya line cells. Cuticle a 
trichoderm o f cylindric hyphae (4 -8JIIll diam.). with yellow-brown (KOH), plasmatic pigment. 
Clamp connections numerous. ' 

H ABITAT . On soil in forests (under Castanopsis spp. and Lithocarpus spp.). Papua New 
Gu inea. 

Fig. 23 . lnucyb(• l'iolarcordma Horak. (lypc). - Carpophorcs. spores. chcilocystidia (CH). plcurocystidia 
! P). 
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MATtRIAL.- P A., u "' N li w G u 1 N E A: Morobc district. Dulolo. Manki. 24.1V. I973. 
Hnrak (ZT 73/ 182. holotypc); Bulolo. Manki . 19.111.1973. Horak (ZT 73/ 102). 

As in/. l'ioleipes Horak (sec above) the lilac vei l remnants arc the most conspicuous characters 
of /. violticCO I'(•/a ra. also occurring in Papua New Guinea's Ct1sltmopsis-Lilhocmpus forests. The 
two species arc scparalcd by thcdiffcrcnl size. shape. and colour oft he pileus and the shape ofthc 

spores which are cll iptic-subphascoli form in / . l'iolaceo,·elala. 

00UHTFUL RECORDS AND I ~CO!>IPLIITELY KNOW!'\ SPECIES 

cincinnarus. - Agaricus ( /11orybe) cincimw1us Fr. - Cooke, Handb. Austr. Fungi 46. 1892. 

Described from Victoria (Auslralia ). No authentic materia l located inK . 

Oocculosus. - Agaricus (lnot·ybt•}jloccufosus Berk. - Cooke. Hand b. Austr. Fungi . 47. 1892. 

Reported from Victo ria (Australia}. Authentic collecti ons arc not kept inK . Cleland & Checl 
(1918: 108) mention several collect ions of J.flocculosa (Uerk .) Sacc. from South Australia and 
New South Wales. According to both au thors the spores o f these specimens are ' ra ther 
triangular' . The spores of the type coll ec tion- o rigi na ll y described from England arc. 

however. distinctly amdal iform . 

fuh·o-oli vacca. /nocyb~: f ulro-olii'Cict'tl Clcl. in Tra ns. R. Soc. S. Australia 57: 192. 1933. 

This small-spo red spt.ocics is dc~ribed from South Australia . Unfort unately no type ma terial 
cou ld be located to establish it s taxonomic position. 

obscura. - lnocybe obscura (Pe rs. ex Pers.) Gillet. - Clcl. & Chcel in Trans. R. Soc. S. 
Austra lia 42: 107. 1918. 

There is no nullerial in Cleland's herbarium (ADW). According to the descriptive data this 

Jnocyb<• is re la ted to I. flocc ulostl (Bc rk .) Sacc. sensu Cooke. The two Australian collec tions 
represent probably an undescribed species yet which is closely a llied to the European/. vbscuru . 

EXCLUDED SPECIES 

e<"hina ta. h rocybt• echimaa (Roth) Cooke. 

Reported from India by Henn ings (1901 : 332). Neither in K nor in B authent ic material is 
deposited . This sp<.'Cics probably is conspccific wi th Ll.'pioUI (M eltmophyflum) huemmosperma 

(Bull . e. Fr.) Quel. 

gigaspora. Agaric·us ( hwqhe) xigaspora Cooke & Mass. in G revillea 18: 3. 1889. -
/lebeloma gigaspomm (Cooke & Mass.) Sacc. in Syll. Fung. 9: 102. 1892. - Phueumarusm ius 

xixuspoms (Cooke & Mass.) Pegle r in Austr. J. Bot. 13: 333. 1965. 
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gomphodes. AJ((lricusxomplwde.v Kalchbr. ;, Grevi llea 8: 152. 1880. l11ocybe xomplwth•s 
(Kalchbr.) Sacc. iu Syll . Fung. 5: 786. 1887. 

In Kalchbrcnncr's original description there is no rcrcrcnc.:c to the morphology of the spores 
and the prescnccorabscnccofcystidia . The type material (K) is in very poor cond ition (compare 
also Pegler 1965: 334) and noth ing else than the spores could be examined. These spores are: I 0-
13 x 5-6.5 11m. el liptic, smooth . thick-walled. dextrinoid. with conspicuous germ pore at the 
;lp ical end . The combination of these cha racters definite ly excludes the possibil it y tha t the 
ma h:rial be longs to lno;ybe (Fr.) Fr. Prio r to Saccardo ( 1887) this species is also uncritica ll y 
listed as ' /nocybe' in Cooke (1892) and la ter again in Cleland & Cheel (19/8; 106). 

holophlebia. /nocybe holophlebiu Bcrk . apud Cooke in Grcvillea 19: 104. 189 1 (basionym). 
Agrocybt holophlebia (Be rk. apud Cooke) Horak. comb. 1101", 

Spores 7- 11 x 6.5-9/tm. ellipsoid. memb rane brown. thick -walled. smooth. with broad apical 
germ pore. Basidia 20-28 x 10- 11 ,,m, 4-spored. Chcilocystidia 35- 50 x 15- 24 Jlm. clavate to 
\'Csiculosc. thin-wa lled. hya line. oflen wit h yellow-brown plasmatic pigment or inclusion. 
Cut icle composed of clavate to vcsic ulosc cells (20- 35 x 12- 25 11 m} forming an hymenidcrm. 
Clamp connections present. 

MATERIAL EXAM INED. I ND I A: Masu lipatan. XI. 1866. E. S. Herkr/ey (holotypc. K). 

lanuginosus. Agarh'us (lnoqbd lmmginosus Bull . ex Fries . - Cooke. Handb. Austr. 
Fungi. 46. 1892. 

The spores of the authentic specimens (K. 'W.-Australia, Swan Rive r. Nr. 229') have 
;lmygda liform to sublimoniform spores (8- 11 x 4.5-5.5 11m). Since the spores of the European / . 
lunuxmosa arc different in size and shape. thi s Australian materia l is misidentified. 

longipes. - Jnocybe I01Jgipes Mass. in Kew Bull . 1908: 4. 1908: no n lnocyhe longipes C. H. 
Kau!Tm. in N. Am . Fl. 10: 248. 1924. - Em oloma longip<•s (Mass.) Ho rak in Bci h. Nova 
Hcdwigia 65: 259. 1980. 

murrayana. - Juorybe 11111rrayaua Clel. iu Trans. R. Soc. S. Austr. 57: 192. 1933. -
Asrrosporina imbrif(ltu Clcl. in Trans. R. Soc. S. Austr. 57: 192. 1933. 

For further in forma tion sec Ho rak (1979: 190). 

ozcs. - AgariCfls o:e.'i va r. rrassipes Cooke & Mass. in Grcvillca 15: 93. 1887.- Collybia o:('S 
(Fr.) Que!. var. crassipes (Cooke & Mass.) Sac..'C . in Syll . Fun g. 9: 34. 1891. - Jnocyb<• rrassip<•s 

(Cooke & Mass.) Pegler in Aust r . J. Bo t. 13: 342. 1965. 

This Australian Spl.'Cics (' l ake Bo nney. Wchl. 22') is documented by poor type material 
includi ng :m ill ustration . There is no question that the specimens do no t belong to Collybia. The 
\Cf)' large. ellipsoid a nd yellow-brown spores a rc indicative for lnocybe: but since the 
fragmentary condi tion does not allow a thorough mic roscopic examination I consider Pegler's 
iden tifica tion as doubtful. 
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plumosus. - Agaricus (/tw<:ybe) tJhmw:ms Fries. - Cooke. Handb. Aust r. Fungi, 46. 1892. 

T his species is reported from ·moist pine woods' (Victoria. Aust ralia) and therefore it is in fact 
an in trod uced agaric. Unfortunately no aut hentic materia l could be found to asce rtain its 
taxonomic posi ti on. 

umbonata. - lnocybe umbonata Pctch in Ann. R. bot. Gdns Pcradcniya 6: 202. 19 17 (non 
Que!\. 1876). - Astrosporilw petchii (Bocdijn ) Horak in Pcrsoonia tO: 164. 1979. 

A fu ll description and illustrations of this species of AstrosporiM. wide-spread in SE.-Asia , arc 

published by Horak (I.e.). 

~· ictoriae. - Agaricus ( lnocybe) \'iCtoriae Cooke & Mass. ill G rcvi llca 16: 72. 1888. - lnoryb(• 
•·iuoriae (Cooke & Mass.) Sacc. in Syll . Fung. 9: 101. 1891. Heb(•/oma rirtori(U' (Cooke & 
Mass.) Pegler in Austr. J . Bot. 13: 347. 1965. 

Little informat ion can be extracted from the poor type material (K, 'Victo ria. Australia. F. 

Reader Nr. 26'. 28. V. l887). The spores have been found to be smoot h, pale yellow. slightly 
dextrinoid. ovo id a nd measure about 9- 11 x 5-6.5 11m . According to these characters of the 
spores the spec imens represent rather a taxo n belo nging to Lepiuw than lnoqbe or HebeJomu. 

' 'iolacea . - lnocybe ''ioltu·ea Mass. in Kcw Bul l. 1899: 169. 1899. 

The exsiccata prese rved under this name in the Kew Herbarium ('Pcrak, Ridley 2') do not 
correspond with the original description of this Malaysian agaric (nom. conf.). In addition / . 
do/acra Mass. ( 1889) is later synonym of/ . J•iolacea Pat. (Tab. anal. Fung. 2: 20. 1887). 

AOOENOUM TO AUSTRALASIAN SPECIES 01' ASTROSPOR INA 

(com p<trc Ho rak . /979) 

albidipes. - Jnocybe 11fbidipes C lcl. & C hccl in Trans. R. Soc. S. Austr. 42: 107. 19 18. 

There is no type materia l in ADW. The o ri ginal drawings. however. clearly indica te that th is 
species is a representati ve of the genus Astrm-porina Schroeter. (1889). 

Zus•mmcnr.ssung 

Aus lndomal;•ya und Au slr:tlasien werden 23 Arlen der Gattung lnoqbc• (Fr.) Fr. ( 1863; Agarica les) 
ausgeschlii:;sclt . ausfUhrlich bcschrieben und abgebildet . Sech7.ehn durch besonders auff<illige morpholo· 
gische Merkmale definiene Species und cine Form werden als neu \'Orgestell t. Die mikroskopischen (und 
zum Teil auch makroskopischen) Daten der restlichen scchs Taxa wcrden sowohl an Hand \'On T ypus· 
Material al s auch au1hent ischen bzw. topotypischen Kollektionen ermittelt und diskuticrt. Die ncusceliind l· 
sc hen Arlen \'On /nocylu• sind schon friiher (Horak. / 977) ausfti rlich bcschriebcn worden. 
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AUl>ITIOSAL RU'E RESCES 
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COMPARISON OF ZYGOSPORE ORNAMENTATION IN INTRA- AND 
INTERSPECIFIC MATINGS I SOME RELATED SPECIES OF MUCOR 

AND BACKUSEllA 

J. A. STALPERS & M. A. A. SCIIIPPER 

Cemraalhureau \"Oor Srhimmelculfllrrs. Baam 

Zygospores resulting from intraspecific matings of Muror amphibiorum. M . in· 
oequisporu.~. M . imlicus. M . recun·us. M . mrio.fporu.f, Backusella cirl'ir~a . and B. 
lamprospora are compared with azygospores (zygospores) formed in mat ings of 
M11cor amphibiorum strain C BS 764.74 and strains of the other species by mea ns of 
sca nning electron microscopy. In gcneral 7.ygospores in interspecific matingsceasc to 
de\·elop at an earl ier stage tha n those of int raspecific ma tings. No proof cou ld be 
obtained for our hypothesis that M. amphibiorum strai n C !J-S 764.74 merely initiated 

a process of <~Zygospore formation . 

Sexuali ty in the Muco rales is based on the interaction of ( + )and ( - ) thall i in hetero tha llic 
species. and o n the in teractio n of(+) and (-) parts o f the same thallus in homothallic spec ies. 

Sex speci fic substances are secreted by both ( + )and ( - ). resulting in the producti on of sex 
hormones, trisporic ac ids, wh ich initia te the forma tion of zygo phores and pro bably al so the 
mu tua l a ltract io n prior to wall fu sio n and production of progametangia and gametangia . T hese 
fi rst stages in the sexua l process merely ind icate that ( + ) and (-) interact ho rmonall y: the 
reaction is mating type speci fic and can be induced by (+)and ( - ) stra ins of different species. 

The fusion o f (+)and ( - )gametangia. the first step toward actua l zygospore fonnation , is 

found on ly in ma tingsofcompati blestrains ofthe same species. Both partners are involved in the 
fo rmatio n ofzygosporcs. Fai lure to fuse is caused not o nl y by interspecific incompatibilit y. but 
also by physio logica l and enviro nmenta l conditio ns. Partners isolated from the same source are 
often mo re pro li fic than partners isolated from different a reas. 

Occasiona\ly a single gametangium gives riso to an azygospore. Two gametangia may be 
present. but in the abscnccofl ysisof thc fusion wall, an azygospore ma y develop from o ne o f the 

ga metan gia . Azygospo res a re known in both he tero· and hom'Jthallie species. usually a risi ng 
spon taneously in association with mati ngs, ra rel y following induct ion by specifically distinct 

pa rtners. Some heterothall ic species have a pro nounced tendency towards azygospo re pro­
duction in intraspecific mati ngs, e.g. M ucor imliL'us Lendn. and M . hiemalis Wehmer f. sih-aticus 

(Hagcm) Schipper. Ling Yo ung (1930) o btained a n increased number o f azygospo res in 
int raspecific matings by gro wing one partner on a fa vourable medium and the o ther on an 
unfavourable one. Cutter {1942) studied a strain of ZygorhyncJws moelleri Yuill. va r. agamus 

Na myslowski which very infrequentl y produced zygospo rcs, the majority o f the zygospore-like 
bodies being azygospores. 

Stra ins which produce on ly azygospores have been reported infrequentl y. Absidia spinosa 

Lendn. va r. azygospora Boed . is an azygospo ric variety of the ho mothallic zygospo ric species 

39 
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(Bocd ijn. 1958). Certa in hcterothall ic species have stra ins which produce on ly azygospo res. e.g. 
Mucor t!'tllliS Bainier ( = M . racemosus Frcs.) (Bainicr. 1883). M. circi, e/loide.\· Ticgh. f. 
a:ygosporus Schippcr. CBS 479. 70(Schipper. 1976) and one stra in of Mucur imlifus Lcndn .. C BS 
670.79. recen tly received fo r idemification. 'M . globosus Fischer. stra in Naumov' was induced to 

produce azygosporcs when grown on meat peptone gela tin (Zach. 1935). The latter strain was 
repo ned to have ro ugh sporangiosporcs and is therefore probably a representative of Mucor 

plumbl'us Bon. (with smooth columellae) o r M . ju.<ICIL<: Bainicr rather than o f M . xlobo~·ul 

( = M. sphat•rosporus Hagem). Stra in CBS 394.34 of Rhi:opus pseudochim•nsis Yama1.aki var . 
rhermo.ws Takeda and C BS 344.29 of R. pyxmaeus Naum. probably produced azygospo rcs (as 
only one suspensor could be traced) in o ld slant cu ltures between the retrac ted agar and the glass. 
Azygospon.:s could also be induced by inserting a slide at a sharp angle into the medium ncar the 
point of inoculat ion (cf. ThermomucorSubrahamanyam, Mehrot ra & Thirum.; Schippcr,/979). 
Mu!·orlminieri Mchrot ra & Baija l. in Benjamin & Me hrotra. ( /963). M . a=ygospow Bcnjamin . in 
Benjamin & Mehrotra {1963) and M . mdhlaengiktus Mehrot ra & Mchrotra (1979) arc o bligate 

azygosporie SJX."Cies whose possible ho mo- or heterothallic counterparts are not known. 
although M . ardhlae, gikws is very similar to M. ,·ario.rponu Schipper. 

The occasional occurrence of azygospores in illegi timate contrasts was first observed by 
Blakeslee (19 /5). Schipper (197/la) found a great number of azygospores when tes ting 
interfertility among va rio us species of Mucor. A few strains evoked react ions wi th strains of 
nearly all the species examined . resu lting in the production ofatlcust a few azygos pores. These 
results motivated the present stud y. 

The first question to be answered is which partner produces the azygospores. ls the commo n 

partner reacting to a stimulus received from the strain with opposite mating type. or are the 

azygospores produced by the va rious other strains. initiated by a stimulus from the commo n 
partner? Could bo th partners be reciprocally activated? When zygospores of the two partners in 
intraspecific matings are easily distinguished (e.g. ro ughened versus smooth walls. ridges versus 
wa rts) and the azygospores in int'erspeci fic contrasts show characters clearly pointing towards 
one of these types of zygospo rcs. the question can be answered . Azygosporcs of undoubtfu l 

pa ren tage ha ve been induced in Rhi=omuC"or 1msillus (Lindt) Schipper ( +) and ( - ) by both 
Absidia corymbifera (Cohn in Lichthci m) Sacc. & Trot t. (Schipper. /976) and A. blakesleeww 
Lendn. (unpublished) of opposite mating type. in Parusitl'lla parasitim (Bainier) Syd. (+)by 
Mucor hiemalis Wehmcr f. lmeus (Linnemann) Schipper (Schi pper. 1978b) and in Gilbntel/u 
persicarit1 (Eddy) Hesseltine (+)by Rhizop11s stolonifer (Ehrenb. ex Fr.) Lind (-)(O'Donnell & 

a!., 1977 ). When contrasting Gilberte/la persicaria (-) and Blakesleu trisporu Thaxt. ( + ). 
Hessel tine (1960) obtai ned zygospores similar to those of Gilberte/la between paralle l suspen ­
sors. If the Gi/bertel/a-likezygospores were actually azygosporcs, then the parallel suspcnsors arc 
quite extraordinary. 

Unfortunately. zygosporcs o f the Muror species concerned arc rather similar under the ligh t 
microscope. The azygosporcs in the various con tra sts display a wide varia tion in numbers and 

final degree of maturation . They may be rare, pale coloured and hardly ornamented when 
examined with the light microscope. but they can also be indistingui shable from mature 

Figs. 1-4. Mu,w indicusCB$ 226.29 x CBS 422.7 1. - Figs. 5 6. MmwirulicusC BS480.10 x CB$423.71. 
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zygosporcs formed in int raspecific matings. Sch ipper & 11/. (1975) demonstrated that the 
ornamentation of zygospores fro m separate species of the genus Mm.:or shows a wide va riation 
when examined with I he scanning electron microscope (SEM). 

The ai m of the present stud y is to find out whether the o rnamentat ion of the azygosporcs 
formed in intcrspccificcont rasts o fspccicsof Muror showsa distinct tendency toward the lypical 
(species) o rnamentation of one o f the individual partners or whether the o rnamen tation is 
in termediate. 

Zygosporesand azygosporesofthe mat ings indicated in Table I were cxamin(:d with the SEM 
( I) to gain an insight into the variat ion in ornamcnlation of the zygospo re wa ll in each o f the 
species concerned. and (2) to estab lish any partner resembla nce ofazygosporcs from int erspecific 
cont rasts. 

M ATF.R IAI$ ,\ N I> Ml:.i"HODS 

The followin g st rains o f fungi were used du ring thi s study.­
Mucor amphibiorum Schipper { + ): C BS 763. 74; C BS 764. 74; 

(- ): C BS 185.77. 
Mucor inaelfUisporus Dade { + ): C BS 496.66: 

(- ): C BS 255.36: C BS 35 1.50: C BS 497.66. 
Mucor imlicus Lcndner (+):CBS 120.08: CBS 226.29: C BS 480.70; 

(-):CBS 422.7 1: C BS 423.7 1: C BS 424.71. 
Mucor recun·us Butler ( + ): C BS 318.52; C BS 195.71 : 

(-):CBS 992.70: C BS 196.7 1: C BS 673.75. 
Mucor mriosporus Schipper ( + ): C BS 651. 78; C BS 652. 78; 

( - ): C BS 837.70: C BS 650.78: C BS 654.78. 
Backusella circina Ellis & Hesseltine (+): CBS 323.69; CBS 128.70 

(-):C BS 322.69: C BS 129.70 
Backusella lamprospora (Lendn.) Benn y & Benjamin ( + ): C BS 195.28: 

( - ): C BS 196.28: C BS 850.7 1. 

Zygosporcs a nd azygosporc!'. obtained by ma ting o n bcerwort aga r at 24 °C, were transferred 
to specimen studs cove red with double-sided adhesive tape and air-dried . The spl:cimens were 
coated wi th gold in a sputtcrcoatcr for 3.5 min . at 1.2 K Vand examined wit h a Leitz AM R IOOA 
scanning elect ron microscope. 

RESULTS 

Seen under the light microscope. the zygospo res of Mucor amphibiorum , M. indicus. M . 
inaequisporus, M . ~·ariosporus, M . ru·unorlS and also of the related Backusella c:irc:ina and B. 

Jamprospora are rather similar. In each species the zygospores are blac k or brownish black. 

Fig. 7. Mucor indicus CBS 120.08 x CBS 423.7 1. - Figs. 8- 10. Mucor omphibiorum CBS 763.74 x CBS 
185.77. - fig . II. Mucor amphibiorum CBS 164.14 x Mucor imlicus CBS 423.7 1. - Fig. n . Mucw 
amphibiomm CBS 764.74 x Mutor inclitus CBS 422.71. 
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stellate and of abou t the same size (up to 80- 100 11m in diam., except those of M . recurvus. which 
are up to 160 Jtffi in diam). Under a li ght microscope the deeply da rkened matu re zygospore wall 
disguises any later stages of ornamentat ion. SEM observa tions revealed that breakage of the 
gametang ia! wall fo llows a general pattern in a ll species. The deve lopment of this pattern. 
however, may stop at an}' stage, usually depending on the species. 

TARLE I 

Survey of contrasts yield ing sufficiently developed zygospor~ 

~ 
il 

I ~ §. 

l Jl 

l ~ g 
i ~ ~ ~ 
i i i ~ ~ 

+ ~ '! ~ 
g g :e ~ ~ ~ 

~ s ~ ~ ~ ~ ~ 5 ~ ~ ::: - ~ 

M, an'P'I ibiOrwn 763 .74 

764.74 X X X X X X 

M, inacquiSJX)ZUS 496.66 0 0 0 

M. indicus 128 .08 0 0 0 

226 . 29 0 0 

480.70 0 0 0 

M. recurvus 318 . 52 

195 . 71 0 0 0 

M. variosporus 651 . 78 0 0 0 

652 . 78 

B. circina 323 . 69 

128 . 70 0 0 

B. la:;prospora 195 .28 0 

0 intraspec lf1c X interspecific 

Figs. 13- 16. Mucor rariosporus. - Fig. 13. CBS 6S I. 78 x CBS 654.78. - Fig. 14. CBS 65 1.78 x CBS 
650.78. - Figs. IS- 16. CBS 6S2 .78 x CBS 837.70. - Figs. 17- 18. Mucor amphibiorum CBS 764.74 x M . 
\·ariosporus CBS 837.70. 
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After gameta ngia\ fusion a new zygospore wall is fo rmed agai nst the gametangia\ wall. 
subsequen tl y breaki ng th rough at vario us places to form wa rt-like projections (Fig. 1). At fi rst 
these warts may be mo re or less regu larly grouped and often still connec ted by rem nants of the 
o ld gametangia\ wall (Figs. 2. 8. 19). or they are iso la ted and regu la rly distributed from the very 
start (Figs. 30. 33), but they always tx.-comc more or Jess regularly di str ibuted. In this early stage 
the o rnamentat ion is most spin y. i.e. here the distance from the apex to the base of the 
o rnamentation is max imal. The warts (or spines) now start to split from the base toward the 
apex. resu lti ng in 4- 5 'a rms'. which interlock at the base (Figs. 3. 4). The division is never 
complete. always ending some distance from the top. Each arm may redivide, again from the 
base toward the top (Figs. I 0. 29). though generally for a shorter distance and not through the 
who le width , being visible as a mere groove (Fig. 6). As the zygospore increases in size. the 
o rnamen tation becomes fl attened (Figs. 16. 36). sometimes seeming nearly smoot h when seen 
unde r the li ght microscope. 

There is much va riation in the fina l appearance of matu re zygospo res of Mucor and re lated 
genera. due to the fact that the development may stop at any stage. Moreover there is 
considerable variation in the degree of splining. the length. and the length-width ratio of the 
arms. Within a single ma ti ng and generally within a species (except ions will be discussed) the 
final stage is mo re or less similar. a lthough this is not true for each individual zygospore; it is 
necessa ry to examine severa l zygospores of va rious ages. The appea rance and variatio n of the 
va rious species is given below. fo llowed by compa ri sons wit h interspecifieally formed zygospores 
a nd azygospo res of the species with Mucor umphibiorum CBS 764.74. 

Contrasts which yie lded insufficient ly deve loped zygospores or azygospores have been 
omi tted . 

( I) Mucor indicus (Figs. 1- 7). 
Young zygospores a rc stellate, warts (spines) 5- 7 Jim long. The o rnamentation generally 

becomes grad ually flattened , the Kldi vidual arms reach up to I 0 x 3 Jlln but a rc typically shorter . 
When we ll developed the zygospo res ough t to be classified in group A I o f Schipper <'I al. (1975) 

and not in grou p A2 as sta ted there (based on ra ther young zygospores). early all mati ngs 
examined finally showed this type of ornamentat ion. a ll hough the more spin y type sometimes 
remai ned dominan t. Ra rely flattened zygospores arc found with the appea ra nce of Mucor 
rf!Curvus (or Backusf!lla lamprosporn) zygospores. 

Matings wi th M. amphibiorum CBS 764.74 (Figs. 11 - 12) yield atygosporcs (zygospores) more 
closely resembling those of M . ilrdicus than those of M . mnphibiorum. with the rest ric tion that the 
final stage with long. slender, separate arms is not found. The development stops at or before the 
more spiny phase. There are no warts wit h 8- 10 a rms. 

(2) Mucor amph ibiorum (Figs. 8- 10) . 
Young zygospores arc blun tly stella te. warts up to 4 Jlm long. Wart s soon become mo re 

flattened and typica lly develop 8- 10 arms of equal length (t he primary and secondary splitting is 
often ind ist ingu ishable when the zygospo re is mature) . The arms remain rather compactl y 
arra nged and a re up to about 4 x I Jl ffi . Sometimes warts are concrescent. 

Figs. 19- 22 . Mucor inaequisporusC BS 496.66 x CBS 497.66. - Figs. 23-24. MucQramphibiomm x M ucor 
inaeqltisporu.~.- Fig. 23. C BS 764.74 x C BS 351.50. - Fig. 24. C BS 764.74 x C BS 497.66. 
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There is some variation: matings with C BS 763.74 a lways show 8 10 more or less equal arms. 
while matings with CBS 764.74 may show dominant unequal splitt ing. 

(3) Mucor variosporus (F igs. 13- 16). 
Youngzygospores are stellate, warts up to 1 0Jlffi long, but sometimesconsiderablyshonc r (up 

to 6Jlm). In all matings with CBS 65 1.78 thi s is the fi nal stage: the war ts ma y become somewhat 
Oattcned and blunt. but there are no deeply divided. slender arms. All other matings yielded 
zygosporcs of which the ornamentation became Oattcncd and the arms long and slender (up to 5 
X l jl nl) . 

Matings with M. amphibiorum CBS 764. 74 (Figs. 17- 18) resulted in the production of 
azygosporcs (zygosporcs) most like those of M . wu iospoms. and resembl ing the interspccif· 
ically fo rmed azygospores (zygospores) of M . imlicus. 

(4) Mucor inaequisporus (Figs. 19- 22). 
The develo pment of the zygospo res stops at an early stage. The ornamentation is generall y 

bluntly warted: warts up to 3 Jlm long. o ften without any sign of splitting. ra rely stellate and 
basa lly split. 

Mucor amphibiorum CBS 764.74 x M . ir~nequispoms CBS 351.50 (Figs. 23- 24) yielded 
zygospores with blunt. very low wa rt s with 8- 10 arms. Mucor amphibiorwn CBS 764.74 x M . 

inaequisporus CBS 497.66 produced azygospores (zygosporcs) with a very low and hardly 
differentiated ornamentation. though 8- 10 arms could just be discerned . 

(5) Backusella circina (Figs. 25- 27). 
Young zygosporcs have blunt. conica l warts up to 6Jlm long. These warts split into 4- S arms. 

which usually redivide . There is nor mall)' li ttle flattening, the a rms often do not separate and arc 
about 4- 6 x 1.5 J.lm . 

Azygosporcs (zygospores) prOduced in matings with M. amphibiorum C BS 764.74 (Fig. 28) 
develop warts with 4- 5 arms. but wart s wi th 8- 10 arms arc also found . The ornamentation 
rema ins low. 

(6) Backusefla lamprosporo (Figs. 29- 31). 
The zygospore is slightly flattened between the broad suspensors. Wart s are few and generally 

split to form 8- 10(- 12) about equa l arms, measuring 6- 10 x 1.5 Jl m (alt hough zygosporcs wi th 
unequal arms arc always fou nd). Old zygosporcs ma y demonstrate a di srupted ornamentation 
with extremely long arms. caused by the inc rease in volume oft he zygospore (and the scarcity of 
the warts). 

Matings with M . amphibiorum C BS 764.74 (Fig. 32) yie ld azygosporcs(zygospores) with a low 
and sometimes indistinct ornamenta tion. The wart s typicall y develop 4- 5 arms. though warts 
with 8- 10 arms arc occasiona ll y round. 

Figs. 25- 27. Backu,ti!lla circina.- Fig. 25. CRS 128.70 xC RS 322.69.- Figs. 26- 27. CBS 128.70x CDS 
129.70. - Fig. 28. Mucor amphibiorum CBS 764.74x Backuse/la circi11a CRS 327.69.- Figs. 29- 30. 
Backuse/la lamprospora C BS 195.28 x CDS 850.71. 
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(7) Mucor recurms (Figs. 33- 36). 
The zygospores of M. recun•us arc comparable to those of B. lamprospora in all respects. 

Azygosporcs (zygosporcs) produced in matingsof M . amplribiomm BS 764.74 with M . recun'us 
C BS 673.75 were ra re and showed an indistinct ornamentation . 

Dtscus.-,toN 

Interspecific matings of Mucor amphibiorum C BS 764.74 with strains of the o ther species 

produced azygosporcs (zygospores) generally resembling zygosporcs formed in intraspecific 
mat ings of these species. but stopping at an earl ier stage in the deve lopmenl. This probably 

indica tes that C BS 764.74 merely initiated azygosporc product io n. but did not actually make a 
ge netic comributi on. 

Therefore. a few o ther attempts were made to identify the potent ia l parent. These experiment s 

which are brien y summarized below. remained nega tive. 
( I ) Strains separated by a cellophane membrane, a method ust..'<.l by BurgetT ( 1924). did not 

show any reac tions. 
(2) Single cultu res of the species concerned were grown together with Blakeslea trispora ( +) 

and (-). Abunda nt (smooth) zygosporcs were prod uc(..-d in 8/akeslea. indicating the presence o f 
trisporic acids in the medium. The only detectable effect on the third partner was an orange· 

yellow colourin g of the contacting zo ne of the aerial mycelium. 
(3) Matings of Cirdnella umbellata produce smooth ·wallcd zygospores. Contrasts with the 

Mm·or spccics concerned at best resulted in the production of an o range-yellow mycelium. except 

in that progamctangia \\rcrc produced in a contrast with M . guilliermondii Nod son & Phillippov. 
(4) Mucor amphibiorum C BS 764.74 ( +) and Backusella circina C BS 322.69 ( - ).partners 

with a good mating potential. were used in a trial expe riment, in wh ich mating partners were 

ro ughly separated a fter two or t~rec da ys. 

To conclude, our result s strongly suggest that Mucor amplribiorum C BS 764.74 induces 
a zygospore format ion in a number of species. This is an exceptional sit uation invoking man y 
ph>·sio logical questions. which cannot be answcrt.-d without further study. Our results. combined 
with the occurrence of many other aberrations of pa tterns widely a(..'t:cpted as normal . tempted us 

to wider consideration (Schipper & Stalpcrs, 1980). especially in the light of recent discoveries of 
mating type switching in yea sts. 
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Fig. 3 1. &1ckusella lamprospora CBS 195.28 x CBS 850.71. - Fig. 32. Mucor amphibiorum CBS 764.74 
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Severa l aspects of the Stxuality m Mucorales arc di:.c ussc.·d . II is stated that neither 
hetcrot hallism nor homothal lism a rc absolute cond itions and that a continuum exists 
bttween zygosporcs and azygosporcs. Mating type switching as known in ascomy-

cetous yeasts would ex plain several up to now inexplicable phenomena . 

The occurrence ofzygosporcs or azygosporcs in interspecific contrasts in Mucorales (S talpers 
& Schipper. /9 0) together with o ther encountered abbcraiions of the gcnemlly accepted 
pancrn. revived the interest of the authors in the litcrouu re on processes concern ing sexual 
reprod uction . Various aspects arc treated here. followed by a d isc ussion on the consequences of 
:lllributin g to the Mucorales the system of mating type switches already known in the 
ascomycetous yeasts. 

H h'I'F.ROTHALLIS~l VERSUS I I O~IOTI I ALL ISM 

Species belonging to the Muco rales are genera ll y hetero thall ic . Ou tside the genus Zyxu· 
rhyncl111s Vuill. few homotha ll ic species a rc known. Howe \'er. nei ther hetero thallism nor 

homotha ll ism are a bsolu te condi tions. Ind ications of dualism a re to be found in bo th 
homot hall ic and hc tcro tha ll ic stra ins and species. Cont rasts of homo- and hctcrothallic stra ins 

may result in imperfect conjugations. Homothall ic st rai ns somet imes show a prefe rence for a 
particular mating type. 

Satina & Blakeslee ( / 930) reported a st rong reac tion of two st rains of t he ho motha ll ic Muror 
[!l'IU! l'tmsis Lcndn. to bot h (+)and (-)strains of hctcrot hallic testers. They a lso found fo ur 
strains of Zygorhynrlws lwrerogamus (Vui\1.) Vuill . (homotha \lic). which predo minantly reacted 
Wtth (-)st rains and th us showing a (+) tendency and si x stra ins of Z. moelleri Vuill. sho wing a 
t - ) tendency. Wcrkman & v:m de n Endc {1974) examined the conve rsion of sex-hormone 
precu rsors in the species men tioned above. Their stra in of M. genel'fmsis (originating from 

Blakeslee. but no t necessarily us<..xl in Sa tina a nd Blakeslee's experiments) showed o nl y a (-) 
reaction. They confi rmed the (+)tendency o f Zygorhynchus heterogamlls and the ( -) tendency 
of Z. moefll'ri. In homothallic spec ies ( +) a nd ( -) charac terist ics could not a lways be 
demonstrated . 

Mass inocu la ti on is customary in mat ing experi ment s. a nd therefo re aberra nt behaviour of 

singlcsporcscannot be detected. Blakeslee (1920) made a great num bcrof si nglc vegetative spore 
isolations from a strai n of M . gene,·ensis with a ( - )tendency. Colonies with an abe rrant 

ll 
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appearance were studied in detail with regard to zygospo re production and/o r { +) or (-) 
tcndcm:y. The fo llowing deviations from the parent were obse rved: 
I. Colonies with zygospo re produc tion like the pare nt, but with a ( +) tendency toward 

hc terotha ll ic testers: 
2. Colonies wit h hardl y an y zygospore a nd a (+)tendency in cont rasts: 
3. Colonies wi th ha rdl y any zygospore a nd a (-)tendency like the parent. 

Ho mothall ic species with hc terothallic tendencies as well as ho mo thallic strains of typically 
hctcrothallic spc.>cics have been reported . Namyslowski ( / 906) isolated a homothallic strain of 
Rhi:opus stolouifa (Ehrenb. ex Fr.) lind ( = R. nigrimn.~ Ehrenb.). Single vegeta tive spore 
isolations prod uc\.-d zygospor ic colonies (if grown under favo urable condit ions). However, the 
homothallic strain showed many parthenospores and incom plete conjuga ti ons. amyslowski 

(1910) found ano ther st rain of a typica ll y hcterothallic species with a homothallic tendency, 
Absidia glcw m Hagem va r . fJtmulu.w Nam yslowski (refer red to by Blakeslee & ttl. (1927) as A. 
glaum Hagcm no. 920 (-)),which was morphologica ll y ide ntica l with A. glauca. but showed 
incomplete conjugations in si ngle cu ltu re. When grown with one o f Hagcm ·s mating part ners of 

A. glam·a {Hagem, / 908). numerous zygospores we re produced in the ma rginal a rea. while no 
reaction was o bse rved to the other partner. Homothal lic strains which arc mo rpho logica lly and 
physio logica il )' ind isti nguishable from the heterothallic Rhi:omll(:or pusilluJ· (Li ndt) Schipper 
but produce fu ll y developed (matu re) zygosporcs have been repo rted by Smith (/957), Schipper 

(1969. 1978). Scholer (1970) and Bra nner-J¢rgensen & !hom Nielsen (/974). 

Homotha ll ic stra ins were fou nd not to be eq ually ( +) ltnd (-) in their response to 
hctcrotha lli~.: partners. Blakeslee & al. (1927) ne\'e r found evidence of sex in tergradcs in 
hetero tha llic stra ins, though se\'c ral tho usands of intraspecific combinatio ns we re made. 

Recently. however. some indications of the occur rence o f mixed (+)and (-) mat ing types in 
hetcro thallic stra ins have been found . No ttebrock & a/. (1974) reported the production of 
zygospo res in matings of certain strains of Absidia corymbifi•ra (Cohn in Lichtheim) Sacc. & 
Tro tt. wi th both an accepted ( ;.. ) and a (-) partner. Unmated strains did no t produce 
zygospores. T he presen t au thors tested four of these st rai ns. using the given medium and 
temperatu re. A few zygospon.:s we re obtai ned in C BS 429.75 x C BS 269.65: C BS 429.75 x C BS 

582.65: and in C BS 269.65 x C BS 5H2.65. 
Other indica tions o f dormant ambiva lency have been repo rted : va n den Ende & Stcgwee 

(/97 / ) fo und tha t stali ng JJit,keslea trisPR_ra Thaxt. ( +)cultures occasionally produce small 

amou nts of sex ho nnone . Since ~th (+)and (-) pn.-cursors arc requi red for the production of 
the sex ho rmonc . thccomplcteenzyme systcm for biosynthesis was probably present. Wcrkman­
Hoogland (1977) found bY ek'Ctrophorc tical methods that methyldihyd rot risporate dehy­
droge nase ac ti vi ty is spct;i fically found in Mucor mucedo L ex Fr. ( - ).Occasionally. howe ver, 

the same acti vi ty wasal~o found in (+)cultu res. The interpreta tion is. that normal ly thi s enzyme 
act ivit y is suppressed. .. in ( +)strains. bu t tha t under pa rticular ci rcumsta nces th is block is not 
abso lute. r 

Presence of both (+)and (-)potentia lities might also ex plain llum Nie lsen's (/978) results 
using gamma-radiation of Rhbmiii<"Ur pusi/lm· ( +) (t he C BS lester strain) . Single ga mma­

radiatc..'t.l sporan giosporcs were subcu lt ured . Three ( - )colonies we re o bta ined of wh ich two 
remained stable and one soon reve rted to ( + ). Homot ha llic mUla nts were more numerous and 
mostly stable . Bu-Lock & Hardy {/979) mated the parent strai n, a radiat ion (+)and a radiation 
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t - ) each wit h Mul'Or muc:edo (+)and ( - ). lmperf~X t reactions were obtained in accordance 
' 'ith the mating type. Trisporic acid production was demonstra ted in mixed cullu rcs of 
Rhi:omuror pusillus ( + )and ( - ). but not in separa te cultures. 

It cun be concluded from the above evidence that neither homothalli sm no r hctcro thall ism arc 
,ahsolutc conditions. and canno t be <~cccptcd as sole characters for species distinction . 

Fig. I. Zygosporic stages. - a. Rhi:omut"or pusilhtJ, ht:tcro t h:~l l ic: Rhi:omucor pusil/u.~. homotha llic. -
b. Mucor hiemalis, hctcrothallic: Mucor g('llt' l'fllJiJ. homothall ic. - c. Rhi;:opus micrMporus. hctcro­
thallic: Rhi;:opus homorha/Hcus. - d. Rhi;:opus l't•,nwlis. homothallic. - c. Rhi:opus homorlrallicus.- r. 
7.ygorh)'lrrhus mot/leri. - g. ZygorhJIIchusjutxmiml·. h. Mucor bainirri. azygosporic. - d .. c. Occasional 
apjXarances: absence of a septum between suspe:nsors intentional. - f. Young stag in older stages a 
scp1um in the hypha bearing the ·:omuller· suspensor is usual. (A ll schematic. after ongin al drawings.) 
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f ROM Z YGOSPORE TO AZYGOSI'ORE. A CONTI NUUM 

In hclcrotha ll ic spt..-cics zygospores always resu lt from an interaction between hyphae of two 
strains of different nulling-type. each secret ing it s own sex-spec ific substance. In homothallic 
spccicszygosporcs result from an interaction between two hyphae o r pans of a hyphaofthe samc 

st rain. each secreting the same sex-specific substance as produced by hctcrotha\l ic S{X.-cics. 
In hctcrothal lic species the two hyphae arc not con nected prior to copulat ion. In homothall ic 

species the hyphae a re connected tho ugh the distance of origin va ries considerably (Fig. 1). 
In homo thallic sua ins of M11cor and Rhi:omucor the copulat ing hyphae arise separately and 

independently from the substrate (fig. Ia. b). In homothallic strains of Rhi:Ofm.~ they 

occasio nall y o ri gina te as lateral and terminal branches oft he same ae ri:.tl hypha (Fig. ld. e). In 
Zygorhynclws they arc typica lly formed by the same hypha: a strai ght latera l branch firs t 
rccurves towa rd the terminal part of the .mai n branch. from wh ich it is usually separa ted by a 

septum. In Zygorhyndwsjupo11ims Kominami copulati ng hyphae arc close to each o ther and 
very short (Fig. I g). 

Sometimes there is no septum bc twl-cn c6njuga ting part s. such that these arc parts oft he same 
cell . There is no fundame nta l difference between such a zygospore and an a zygospore. when the 
processes causi ng zygospore fo rma tio n arc located not a t diffe rent places in the same cell but 
dosc lyadjaccnt. e.g. Mucora:ygosporus R. K. Benjamin (O' Donnell & al .. / 977) and M .bainiC'ri 

Mchro tra & Ba ijal (Fig. I h). 
The locatio ns of {+)and (-) nuclei. and consequent\ )• the sites of production of auracting 

substance . becomes less de lined with decreasing di stance and ult imately loose their sign ificance 
altogether. In Zygorhynclws moC'IIc>ri the terminal part of the main br:tnc h acts (-).the late ral 

(+). Ho wever. when the lateral fails to conj ugate wit h the main branch. a second lateral ma y he 
formed which conjuga tes wi th the first lateral. acting( - ) and producing{-) hormo nes(instead 
of t he terminal branch) ( Biakeslec./9/5: Wcrkman. /SOl). Comparable behaviour was observed 
in Absitliu ~-pi11o.m Lcndn. ( Burgeft". 1924). 

In Zygorhyndms. zygosporcsand sporangia (wit h homothallic spo rangiospores) o<.:curon the 

same hypha. Ling Young (1930) figu red a suspensor o f Z. moelleri prolife ratin g wi th a 
sporangium. in a CBS strai n of Z. moellni. a conjuga ting lateral branc h was seen to produce the 
complete apparaws: no septum was observed (fig. 2). Regeneration of single suspcnsors in 

homothallic species was found to produce only homothallic mycel ium (ling Young. 1930: 
Callen. 1940. inc lusi ve a personal communica tio n by Burgcff). 

Lcndner (1908) ligurcd a conjugation of two appendages of the same suspenso r in a cross 

ma tin g of the hctcro tha llic Absidia orchidis (Vui\1.) Hagcm. 
Conclusion: the above obse rva tions imply that the loca tion of ( + )a nd ( - ) is not fi."<cd . 

Strains prcsunmbly in the process of los ing sexual reproduction are known in Zygvrhyndm:, 

moelleri Vuill. var. agmnus Namyslowski :md Sy:ygil('l" 11/('gtt/omrpus Ehrenb. ex Fr .. 

(A) Z y go r II y n c h 11 s m oe II e r i(syn. : Z. willeminii amyslowski. Z. \"llilleminii race 
agamus Na myslowski . Mumr .mximomrnsis Ra il). 
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F1g. 2. Zygospore rormat ion in Zygorhy11rlws mof'llni CBS 501 .66 (o rigi nal drawing). 

In Zygorlrynduts all spL-cics arc homothallic. However. after prolonged cultiva tion zygospo re 
production may be reduced or even cease. Occasionally agamic st rains of Z . moel/ai have been 
isolated , e.g. Z. \'uillemiuii race axamus (Namyslowski. / 9/0) and Muror saximom en..,is (Rail. 
1965: Schipper. /97/). Though zygosporcs were absent. or very infrequent, in single cultures of 
the agamic strai ns. they had no t disappeared entirely. 

Blakeslee( / 9/5). Sa tina & Blakestee(/930). found that their strains of both Z. mil/eminii and 
Z. vuilleminii race ugamus each showed a ( - )tendency: the small. terminal progametangium 
which reacted wi th ( +) strains of Mucor. Rhizopus and Absidia spp .. while occas ionally 
azygospo rcs were formed. Cutter (1 941) noted that in Z. l'ttilleminii race agamus zygosporcs wi th 
two true suspensors were rare, the majo rit yofzygosporcs developed wi thout the presence of the 
smaller (-)gametangium. In the single progametangium. which later produced an a zygospore, 
nuclei in the expanded form were present all th rough the development. but nuclear fu sions were 
not cncou tcrcd . He concluded that the st rain was practically impotent. Schipper (/97 / )obtained 
certain apparen tl y normal zygosporcs with 2 suspcnsors. in amyslowski 's strain. through 
induction by (+)stra ins of Mucor t-•irciuelloides Tiegh., M. hiemalis Wehmer and Backusella 
famprospora (Lcndn.) Benny & R. K. Benjamin. and in · Mucor' saximontettsis through induclion 
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by ( - )strains of Mucor subti/iuimusOudcm .. M . hiema/is. and Backusellll fampro.fpora. Under 
favourable conditions contrasted cultures of Zygorhynchus ''uil/eminii race agomus and Muwr 
saximontensis showed a wide line of zygospores where the colonies me l. 

In her investi gation o f sex-specific enzymes in Mucora les Wcrk man (1976) found. that in a 
st rain of Z. mot•lferi. the term inal copulating hyphae were the apparent major site of activity of 
(- ) enzymes. 

Werkman. Smits& v. d . Endc. in Wcrkman- Hoogland (1977)cou ld not detect any production 
of sex-hormones in the aga mic 'M ucor strximomensis', though the fungus was able to convert 
hormones ad ded from the hctcrothallic Bfakeslea trispora. ln th is man ner. zygosporcscould be 

ind uced. tho ugh ne ver in la rge numbers. 

( H) S y: y g i 1 e s m eg a/ o ca r pu s (Syn. Sporodiniu grant/is Link ). 

Ling Young (1930) observed repeated mitosis in the gametangia from thei r ini tia tion . At the 
time of lysis of the fusion wa ll nume ro us nuclei were present in both gametangia. and plasma 
streami ng was observed 'to help mix the nuclei' . Azygospores we re no t uncommon in Ling 
Young's strain . He illust rated the difficulty in determining (+)and (-)in homothall ic strain s. 

by figuring a you ng zygospo re of Syzygites megalomrpus borne be tween suspcnsors o rigi nating 

from o ne hypha and in open connection with one ano the r. 
Cutter (1942) reviewed the literature on the nuclear cytology of Sy:n:ires. Some rather 

controversia l data were discussed. Cutter in his own stud ies never encountered any indication o f 
nuclea r fusion o r meiosis. He SJX:cu la ted as to whether the st imulus of plasmogamy. instead of 
ka ryoga my. could induce 'zygospore' developmen t (psc udoscxual reproducti on). 

Zygospo re produc tion in this species is la rgely dependen t on envi ro nmental factors. V '~rkman 

& v. d . Ende (/ 974) we re able to ind uce abunda nt zygospores unde r ·natura ll y' unfavo. rablc 
conditions, b y the applica tion of trisporic acids o r the (+)and ( - ) pn:.:cursors derived from 
Mucor mucedo . Both (+)and ( - )precurso rs we re shown to be transformed to trispor; ... acids. 

ZYGOSPORE GERMINA110~ 

Within the bounds of our knowledge. homotha ll icall y produced zygospores give homothallic 
mycelia o n germina ti on, the zygospores of heterothallic species produce gcrmspo rangia 

contai ning either ( + ) of (-) spores: wi th the excepti on of Phycomyres K unzc ex Fr .. which 
produces ( + ). ( - )and (+I -) spores in a single germsporangium- thc ( + 1- )condi tion being 
only tempora rl y (cf. Ul akeslee./906: BurgciT. 1915, 1928; Cutter. 1942a. 1942b: Gauge r. 1965). 
Gauger (1965. 1966, 1975) germinated zygospores of Mucor hitwwlis and obtained a few 
azygosporic st rai ns which reverted to ( + ), (-)and azygosporic conditions. In the azygosporic 
strains sporangiospo res proved to be la rge, predominantely un inuclea te with large nuclei. 
compared to the re la tively sma ller . mul tinucleate spores wi th sma ller nuclei of the hctc rotha ll ic 

teste r st rains. T he azygospo ric st rains arc considered to be diploids. heterozygous for mating 
type. Gauger (1977) ge rminated imma tu re zygospo rcs o f Rhizopus .ftolomfer a nd obtained 
bisex ual stra ins which segrega ted into ( +) and (-) strains. Pai red suspensor isola tes did not 
a lways give rise to the respective genotypes o f the parents. An explanation fo r the exchange of 

featu res could not be gi\·cn 'unless nuclea r movemen t can occur, fo llowing meiosis. from 
immat ure zygospores into the suspensor cells·. 
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As men ti oned earlier. Ling Young. Burgefl and Ca llen found only homothallic myccl iu after 
regeneration of si ngle suspcnso rs in homothallic species. 

BurgetT (1928) and Eslava & a/. (1975) stated that germsporangia in Phywmy(·es gene rally 
result from only one meiosis. while Cerda-Olmeda (IC)75) rcpor!cd two meioses in each zygosJXlrc. 

Olive (in Ainswort h & Sussman. 1965) deduced from the result s obtained by Burgcff{J915. 

1918) on germi nating Phy c:umyces hlakesleeamts Burgcffand P. niums Kunze. by KOhler (1935) 

on Mucor mucedo. by SjOwall (1 946) on Rhi:opus swlouifi.•r, that o nl y one member of the tet rad 
from meiosis survived . 

UCLEA R UEI'IA VIOUR 

Hyphae in the Mucora lcsarccoenocytic, as arc progamctangia, gametangia. and the resulting 
7ygosporcs. Data in li terature on the number of nuclei in spo rangiosporcs arc at variance. e.g. 

a<.'<.:ording to Cu tter (1942) Muwr hiemuli~· resembles M. genevetJSis. the init ials of spo rangio­
spores in the latter being described as mult inucleate blocks. Ro binow (/957) recorded tha t most 
oft he spores in Mucorhi<•uurlis{ + )and ( - )had one nucleus. a few two. Gauger (1 975)courHed 

a high percentage of multinucleate sporangiospo rcs (approx. 40- 80%) in 'normal' strains of 
.\Jucor hiemalis. while in azygosporic strains the majority of sporangiospores were uninuclea te. 
Sto rck & Morill (/977) reported in Muto r hiemalis. and also in some other Mucor species. 
prcdominamly uninucleate spo rangiospores. 

Active nuclei have changing fo rms and sizes (Cutter. 1942: Robin ow. 195 7: Laane. /Y 74): 
chromosomes have neve r been actually seen. In actively growing parts. such as contacti ng 
progametangia. the num ber o f nuclei increases. due to migra ting nuclei wit h a stro ng 
cytoplasma tic flow and due to repea ted nuclear division. In purely hctcrothallic strains, with one 
t)rpcofnucleus.t hc partsof the mycelium wh ich become sexuall y act ive react as (+)or (-)after 

the mating type of the strain. In homot hall ic stra ins the nuclei seem to segregate after mati ng 
type: pa rt of the myce li um becomes ( + )and an01 her part becomes (-). thus accom pl ishing a 
complete sexual cycle within the o rganism. The location of the (+)and ( - )g roups of nuclei. i.e. 
thei r distance, determines the type of zygospore as discussed ea rl ier. Afte r the breakdown of the 
fusion wall , the con tents of the gametangia mix and the ( + ) and ( - ) nuclei genera lly fuse . 

However. Ca llen (1940) observed in Rhizopussexualis(G. Smi th) Ca llen an association of nuclei 
in pairs, but no fusion. T his association of nuclei was a lso observed at poin ts far removed from 
the partia lly dissolved fusion wa ll. Cu tter (/942) was unable to determine the parenta l o rigi n of 
such pai red nuclei in several o ther species. Sassen (1965) observed paired nuclei in the 
progametangia of Phycomyces blakesleeanu.r, wi th a transmission electron microscope. Fusion 
of ( + ) and (-) nuclei could not be established. 

Young zygosporcs contain numerous nuclei. old zygosporcs conside rably less. The in­

termedia te stage is uncert a in as the dark zygospore wall prevents observation. The wall can be 
peeled orr from the mature spore. No morphologica l evidence of meiotic division was found 

during zygospore fo rmation and its dormancy (Laane, 1974. o n Absidia glauca). 

hen less is known of the nuclear behaviour d uring germinat ion o f the zygospo re. Burgcff 
(1928) observed that the ge rm tu bes in Phycomyces contained or received large 'presumably 
diploid ' nuclei . Cutter (1942) stud ied nuclear behaviour in 15 zygosporic Mucora les. From the 
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number and vo lume of nuclei present . he- ten tatively-determined time and site of'mciosis'. He 
found four general patterns o f developmen t in this group of Muco rales. In zygospores of 
Zygorhynclms moeflpri. Mucor gent>\"l'llsis. M. hiemalis. Absidia spinosu. Parasitellu pamsiriw 
(Bainic r) Syd .. and 8 /akesfl!a tris1mra he o bserved fused nuclei o nl y in the young s1agc ( 1- 6days). 
after that period all nuclei were unfuscd . In Rhi::opus stolonifc>r and Absidia xluum. 1hc 
germinating zygospo re contained both fused and unfuscd nuclei . However. fused nuclei were not 
observed in the ge rm-tube. or in the germ sporangium. In Phycomyct•s. both ·fused' and 
'unfused' nuclei occurred in germ tube and germ sporangium. 

In Zygorhynclws moelleri var. agamus and 5)·:ygite.s megalocarp11.s. both presumably in the 
process o f losing ·sexual' reproduction as they lack tru~: zygosporcs. fu sed nuclei were no t 
encountered in any stage of the devclopmcn1. 

Recen tly new da ta became ava ilable o n mating type switches in ascomyceto us yeasts 
(Herskowitz & a/. in Loomis & Leighton. /979: Hicks & at .. 1979: Leupold . 1980). The 
phenomenon of transposable genes was described and a hypothesis dcvclo JX."tl. known as the 
'cassette model'. This hypot hesis allows swi tching of the opposite mating types a and a 
(homologous with + and - ). wh ich arc bo th present on the same chromosome. though only one 
is expressed. The HO-gcnc (for homot hallism) permits frequen t switching. while the ho-gcnc 
norma ll y prevents this. 

In yeasts every nuclear d ivision is ex pressed in an individua l: ho mothallic strains thus consist 
of approx. 500;:; a and sou;:; a: individuals. In the Mucorales. however. the situation is different . 
Supposing, that transposition of mating type also occurs in the Mucorales. then we have 11 

cocnocytic mycelium of which eVery cell contains a great number of nuclei . In a homotha llic 
strain the number of the two types o f nuclei will be about equal. but in heterothallic strains 
various models ma y occur . The most simple. and probably by far the most common case is the 
presence o f on ly + or onl y - nuclei . However. although the ho-gene suppresses the 
transposition of the mating type. it docs not prevent it in every case: th is ma y resulL in an 
organi sm in which most of the nudci have one mating type. but a minorit y ha ve the other. 

This hypo thesis offe rs an ex planat ion fo r some of the aberratio ns mentioned earlier. ­
(I) It is in agreement wi th the statement tha t homot halli sm and hctcrothall ism arc not 

absolute condi tions. Although it favours either a fifty. fiftydi stribution or the occurrence of o nly 
one type of nucleus. a d ifferent dist ribution is permitted. 

(2) The resu lt s of Bla kes lee (1920) are easi ly explained wit h the supposition that his original 
strain of M1tcor gt'II<'H'nsis conta ined a minorit y o f nuclei wit h the opposite mating type. 

(3) Homothall ie strains of Rhizomucor pu.sillfls. typically a hc terothallic spcci\."S. arc found in 
nature (Schi pper, 1969), indicating that the ho-gcne is relatively easi ly inactivated . It was 
therefore a suitable object fo r the experiments conducted by ll01n Nie lsen (1 978). in which the 
same effect was o bta ined using gamma- radiation . 

(4) Ho mothallic spec ies with hetcrot hallic tendencies and hctcrothallic species with homo­
thallic tendencies can be explained if the ra tio of the mat ing type nuclei is not I or 0. 
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CONCLUSIOI'S 

(a) Mating act ivity always start s in acti ve ly growing hyphae . 
(b) Nutrition is very imponant in zygospo re productio n. 
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(c) In intra-spec ific mati ngs the sexual process is in itia ted by a stro ng plasmal and nuclear 
now. a nd nuclea r d i\1ision. 

I d) There is no proof that paired nuclei in zygospore in it ia ti on arc necessari ly o r a mixed ( +) 
;md (-) natu re: nuclei might even pair in the progameta ngi um. 

lc) The size of the nucleus is no cenain ind ica tion towards d iploidy or hap lo idy. 
(f) Bot h ( + )and (-) po tenti a li ties arc pro bably present in each nucleus, tho ugh o nl y o ne is 

expressed. l a ten t potentialities may become ex pressed by. for example. a st ron g impulse toward 
sex ual re productio n when the mating partners arc physiologica ll y incompatible, thus resulting in 
the product ion ofpanhcnosporcs. The interactio n of full y active {+)and ( - )factors is missing 
m p;.trthenospore prod uctio n: pan hcnospores develop later tha n true zygospo rcs and arc ra re!)' 
fully developed. 

(g) Neither homo- nor hete rothal\ ism arc a bsolute conditions . 
(h) From zygospore to azygospore is a cont inuu m. ' 
(i) Locat ion of (+)and (-)in homotha ll ic spec ies is less fi xed wi th decreasing dista nce. 
(j) The theory of mating type swi tches offers an expla na tio n for severa l ·aberratio ns·. 
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PLEURODESMOSPORA, A NEW GENUS FOR THE ENTOMOGENOUS 
HYPHOMYCETE GONATORRHODIELLA COCCORUM 
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The cntomogcnous fun gus GomuorrhUtJidla con·orwn Pctch is tnmsfcrrcd to a new 
genus. Plt·urod(•smQsporu. which is charact criz~o.-d by erect or procumben t con· 
id iophorcs wit h termi nal ;md in te rca lary conidiogcnous c;clls. bea ring numerous 
minu te. cylind rical conidiogenous pegs; dacryoid phia loconidia are prod uced in 
short, basipetal chain s. The nomencla tural history of this fungus is reviewed and 

cult ures isolated from spiders in G hana arc described. 

When plating out Verticil/fum ( Ceplw losporium) lecanii du ring his stud ies on cn tomogcnous 
fungi from Ceylon. Pctch (1 925) isola ted an unusual co ll!aminating fungus. which he also 
observed on black scale. He compan..-d this fungus with Gona torrlwdidla pumsitim Tha:<t. and 
desc ribed it as G. cocrorum . The genus Gonatorrhodiella Thax l. (type species: G. pt~rasitica 

Tha:<t.) is not suited to accommoda te th is fungus and even Petch (I.e.) doubted about its affin ity. 
Hughes (1951) synonymized Gonatorrhodiel/a wit h Nematogonium Dcsm. and transfe rred G. 
p(lrasitica to that genus . In Nematogonium as circu mscribed by Hughes (I.e.). Barron (1968) and 
G<imS (1976) the ho loblastic conid ia a rc fo rmed in acropeta l seque nce in chains arising 
synchronously from terminal a nd intercala ry nodes of the conidiophorcs. The conid iogcnous 
cells of G. coccorum a rc typica ll y polyphialidic a nd the chains arc basipetal. 

Hansfo rd (1943) observed th is fungus on ~[(•/iota sp. in , Uganda and described it in the 
illegitima te genus Oospora (In ternaL Code bot. Nomcncl.. Art. 63) as 0 . meliolae. Gams (1971} 
tra nsferred Hansford 's fungus to Aplwnocladium W. Gams which he then rega rded as producing 
true phia lidcs with several conidia on each opening. Gams (1973) corrected the diagnosis of 
Aplumocladium which he recognized as produci ng onl y solit ary conidia on ·aphanophia lidcs'. 
Hence. A. meboh1e wi th ca tenate phialoconid ia cannot be accommodated in that genus. De 
ll oog (1972) li sted G. coccomm (syn.: Bc>au,wia coccorum) amongst the species excluded from 
Bealll"(:ria. 

From our recent co llect ions, we can provide a more complete desc ript ion of this fungus 
justi fyi ng the erect ion of a new ge nus. 

PI~ u r od c s m o s p o r a Sa mson. \V. Gams & H. C. Eva ns. 1:1!11. no1·.- Figs. I. 2 

Coloniac albae, subti lcs. noccosac. Mycel ium hyal inum. hyphae septatae. Conid iophora crecta vel 
p~ocumbent ia: rostclla conid iifcra numcrosa in ccllulis terminali bus et int crca laribus. · sacpe sub sept is 

6l 



66 P E RSOONIA - Vo l. II. Pa rt I, 1980 

vcrtici\la ta; roste\la conidiifcra brevia. cylindrica. catenas brc: \'CS ph ialoconidiorom proferunt. Con idia 
hyalina, continua. levia, ellipsoidca ad dacryoidca. basi truncata. Teleomorphosis ignota . Species typica: 
Pleurod~smospora coccorum (Petch) Samson, W. Ga ms & H. C. Evans. 

n 
1/ 

10 pm 

Fig. I. P/(•llrotlt•smospom t·octwum. - a. b. Conidiophores and conidia of type specimen. 
c. d. Conidiophores and conid ia of CBS 459.73 on oatmeal agar. 

Fig. 2. Scanning electron micrographs of conid iogcnous 5lructurcs o f Pleurodtsmospora couorwtf . -
a . Conidiophore showing the conidiogenous pegs ( x 4200). - b. c. Ca tenate conidia ( x 8000). 
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Colo nies white. th in. floccose. Mycelium hyali ne. hyphae septate. Coni diophorcs erect or 
procumbent. bea ring numerous minute ph ialidic conidiogcnous pegs in terminal or mostl y 
intercalary position, often in whorls below the septa . Conidiogenous pegs short-cylindricaL 
giving rise to shon chai ns of conid ia. Conidia hya line. one-celled. smooth. ellipsoid to dacryoid 
wi th slightly truncate base. Telcomorph unknown. 

Plcurodcsmospora coccorum (Pctch) Sa mson. W. Gams & H. C. Evans. comb. 110\' . 

Gonatorrhodielfa coccor~m1 Petch in Trans. Or. mycol. Soc. 10: 181. 1925 (basionym). - Oemm!ria 
corrowm (Pete h) Linder in Lloyd ia S: 206. 1942. 

Rhinotrich11m album Pctch in Trans. Br. mycol. Soc. 11 : 258. 1926. 
Oospora meliolll4' Hansr. in Proc. Lin n. Soc. Lond. ISS: 40. 1943. Aplumodmlium mdiolat• (Hans[) 

W. Gams. Cephalosporium-artigc Schimmelpilze: 198. 1971. 

For a detai led description on insects sec Pctch (1925 : 179). 
Colonies on oatmeal agar attaining 4-6 em diam. wi th in 3 wee ks at 25 "C, white, noccosc, in 

sporulating areas becoming powdery due to the conidial masses. Vegetative hyphae smooth · 
wa lled. hya line. 1.0- 2.0 11m wide. Conidiophorcs erect o r procu mbent. hard ly d iffe rentiated 
fro m the vegetative hyphae, usually bra nched, smooth· and thi n-wa lled. 1.5- 2.0 Jlm wide. 
Conid iogcnous cells polyphia lidic. terminal and intercalary, bea ring numerous short -cylindri· 
ca l. 1- 3( - 5)/.lm long and 0.5 11m wide conid iogenous pegs located mainly in the dista l rcw cells of 
the conid iophores. in who rls often be low the septa. Conidia fo rm in disconnected short chains 
(3- 10 conidia). one<elled. hya line. smooth-walled. dacryo id wit h truncate base. 3-4 x 2.0- 2.8 
Jl lll . C hla mydospores o r teleomorph unknown. 

HERRARI UM SI'ECIMENS EXA MINED. - C E Y L 0 N, on blak scale (A/eyrodes Sp.) 011 mango 
(holotype of G'ona torrhodiel/a coccomm Pctch; K). - UGA N D A. on Meliola sp. (holotypc of 
Oosparameliolae Hansf.; IMI 2693). - G 11 AN A. on HemiiC'ia m sUitrixon Coffearobusw. R.I. 
LRllth.,. 1958 (I M I 72340). 

L! VIt'G CULTURES EXAM INED.- C BS 458.73 and C BS 460.73. isolated from sp iders on cocoa 
leaves. Tafo. Ghana; CBS 459. 73.,isolated fro m a spider. Begoro. Ghana. H. C. Ewms. 1972. ­
CBS 471.80. isolated from sca le insects on leaves of Eugenia jambos. Della vista. Ga lapagos 
Islands. H. C. Ewms. 1976. 

Petch (/93 1) considered G. coccorum to be the same as Rhi,otriclwm a/hum which he (1926) 

had described from a specimen of Lecanium sp. This synonymy was confirmed by de Hoog 
(1972) and ourselves after exami nat ion of the type material (K). 

P/eurodesmospora cocc:tJrum sL-cms to be a commo n fu ngus on arthropods. Petch (193 1) 

observed it on Lectmium. Afey rotlt•s. aphids. a nd leaf-ho ppers. In our studies on en tomogenous 
fu ngi from G hana it was observed on various hosts. but most often on Ara neida. II was also 
fou nd on sca le insec ts from the Galapagos Islands. In a recent stud y on pathogens of mites in 
citrus grooves in Florida (Sa mson & McCoy. /98 1). P. mccorum was obse rved in fecti ng the 
scavenger mite. Tydeus glo1-eri Ashmead. No studies have been ca rried out to clarify the 
pathogenicit y of thi s fungus. but its occurrence on non-insec t substrates (as 0. melio/ae) 

indicates that it may also be saprophytic or mycoparasitic . 
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Addendum 

After this paper was submitted for publica tion. Dr. G . S. de Hoog drew our at tention to a 
further synonym of Pll•urodesmospora coccorum .- Rhillotriclwm depauperarum Charles in 

M ycologia 32: 540. 1940. 
This fungu s was observed on spider mites, Pmatetranyclms yothnsi (McGregor). on 

fichlwmia cras.fifJe.l· in Flo rida. The conidia we re indicated as measuring 2.5- 3 x 1.5- 2 Jtm, but 
on the type spe<:imen (BPI 72565) we found the m measuring 3.0- 3.5(-4.0) x 2.0- 2.5 JUll. thus 
fi tting well our circumscription of the species. 
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CLADOBOTRYUM PENICILLATUM SP. NOV. 

w. GAMS 

Cemraafhureau mor Scltimmefcufwres. Baam 

Clmlobvrryum prnicilfawm sp. nov. was isolated from Alnus twigs in New Forcs1. 
Hampshi re. U. K .. in 197 1. and from Sebacifl(l ,ffusa in the Hout ri bbos Forest. Q .• 
Fle\•oland Polder. Net herla nds. in 1980. The species has conidia intermediate in 
dimension between C. 1·arium and C. mycophihun. and it d iffers from bot h spc:cii..-s by 
having rather slow.growing colonies and long conidiophores with a pic:~ I pcnicillatc 

branching. Conidiogcnesis is basipeta l and ret rogressive 

Species of Cladubo1ryum Nccs ex Steud. have been described and revised in recent yea rs by Ga ms 
& Hom:cmans ( /()70). Ma tsushima (1 975). de Hoog (1978). and Gray & Morgan Jones (1980). 
An apparent ly u ndcscr i bc..~ species has bt..-cn iso lated twice. · 

Cladobotryu m penicillatum W. Gams. sp. JJO\·.- Figs. I. 2 

Coloniac (ere lcntc crescenh:.--s. post 10- 14 dies ad 3 em diam .. rubrac ct ochraccac. actinomycctum modo 
olentcs. Conidiophom cn:cta , ad 350-450 JHII alta. ad basim 10- 12 Jlffi crassa. hya lina, lcvia. sursum in 2- 3 
gradibus penicilla tc ramosa . Phia l ides 2 4 in \"Crtici llis. aculcatae. 15-25~tm longue. e 3- 5 Jllll ad 1.5- 3.0Jlffi 
angusta tae. sed gradati m longitudi nc diminutac ct apicc latiore terminatae. Conidia in capitulis irrcgu­
laribus sicds vel catenis imbricatis cohaerentia. cylindrico-cllipsoidea. consta!ller bicellul:uia. basi t1."'Ctc 
vel oblique apieulata et truncata . hyalina.levia. 15-20 x 6.0 8.0( 9.0)Jllll. Chlamydosporaeca tcn is brevi bus 
vellongisconnexae. latera les vel intercalares. hyalinae. cellulis globosis. prolat is vel oblatis. 8 i8Jllll di:un .. 
panct ibus 1.0- 1.5 11m crassis. levi bus. Telcomorphosis ignota . T ypus vivus et exsiccatus CBS 407.80. lectus 
ad Srbacinam tffusom (Brcf.) Pat. . in ligno frondoso dcjccto in silva Houtribbos dicta. 0 .-Fievoland Polde r 
m Nccrlandia. 26 Ju n. 1980. a W . Gams. 

Colonies on 2% MEA or OA ra ther slow growing. reaching c. 3cm diilm. in I0- 14days at 20-
22 C. withou~ fu rther rad ial extension, partly deep red. partly ochreous to amber, with intensely 
coloured reverse: aerial mycelium velvety to Ooccosc, ochreous. interspe rsed with areas of 
whi tish conidial heads. Odour not strong. somewhat reminiscent of acti nomycetes. Co­
nid iophores erect, to 350-450 JAffi tall. 10- 12 JAill wide nea r the base. with abou t 6 septa in the 
unbra nched stipe. hya line. smooth -wa lled. penicillately branched in 2- 3 stages in the upper part. 
Conidiogcnous cells arranged in whorls of 2-4 on the metulae, awl -shaped. 15- 25 Jllll long, 
tape ring from 3- 5 Jl ffi ncar the base to 1.5-3.0 11m at the tip. but shortening progressively with the 
openi ng wide ning to 3-4JIIll and with in tern al wa ll thickening in o lder stages. Conid ia cohering 
in irregu lar d ry heads o r imbrica te chains, cylind rical-ell ipso idal. consistentl y 2-cc llcd. with 
apiculatc and truncate base, the apiculation straight or oblique. hya line. smooth-wa lled. 15- 20 
x 6.0-8.0(- 9.0) Jllll. Chlamydosporcs abu ndant after 14 days, forming short or long. latera l o r 
interca lary chains, hyaline . with globose.clongatcor o blatecells. 8- l811m diam .. wa ll l.O- I.5Jiffi 
thick. smooth . Teleomorph unknown. 

MATERIAL EXAMI NED. BS 697.7 1, iso lated from decaying twig of Alnus glutinosa under-
nea th the bark . New Forest, near Lyndhorst, Hampshire. U. K .. W. Gams, 11 Sept. 197 1. - C BS 
407.80. holotype, iso lated from Sebacina effuso (Bref.) Pat. on decaying dec iduous wood. 
Hou tribbos, O.-F1evoland Po lder. Netherlands, W. Gams. 26 June 1980. 
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Fig. I . Cludubu1ryum pt•llicilluwm. C BS 407.80. from 14-day·old freshly isolated cult ure on r;. MEA. -
a. Young conidiophore. b. Old conidiophore. c. Conidia . - d. Chlamydosporcs. - c. Conid iophore 
and conidia from na tural subst rate. 

Species o f Cltulobolryum tend to degenerate in culture af1cr repea ted transfer. The isolate C BS 
697.71. mai nlai ncd for nine years on agar media, has now lost its pigmentation and forms white 
colonies wi lh slender. diffuse ly verticillate. not pcnicillatc conidiophorcs. The conid ia arc 
somewhat na rrower than in the fresh isolatc{Fig. 2c). This isola te was supplied to Dr. G . T . Cole 
for a study ofconidioge nesis: he did not consider this fungus to be distinct from C. 1·urium Nees 
ex D uby and incorpo rated a drawi ng by the present autho r (fig. 5.58 . wrongly labe lled C. 
w rtici/latum ) in the book ' Panernsofdcvelopment in conidia l fun gi' (Cole & Sa mson. / 979). The 
same isolate was then stud ied by de Hoog (1978). who d id no t rega rd it as significant ly d ifTercnt 
from C.mycophilum(Oudcm.)W .Ga ms & Hoozemans (pcrs.comm.). Whilst thc study ofGa ms 
& Hoozcmans (1 970) was mainly based o n fresh isolates. de Hoog (1978) reexamined isolates 
prese rved in the cu lture co llection fo r severa l years and tried to 0 \'Crcomc degeneration by 
growing them on a mushroom agar (made from shredded fru it·bodies of Lactarius. Russula. and 
Bolews sp<."Cics). He thus enco untered some difficulties in dist ingu ishi ng between the spc::cics with 
2-ccllcd conidia. C. mycophilwn ;md C. mriwn. and tabuluh.:d the con idia l measurements given by 
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Fig. 2. Cladobotryum p1•nicillawm . CBS 697.71, from freshly isolated culture on 2% MEA. a. Young 
conid iophore and conidia.- b. Old conidiophore and conidia . - c. Conidiophorcs and conidia drawn in 
1980 from 12-day-o1d cu lture on OA . 

various authors fo r these spec ies. A more complete comparison of fresh iso lates of these two 
species and C. penicillmwn is given in Table I. 

As thi s comparison illust rates, the three taxa can reliably be distinguisht.-d on the natural 
substra te and in fresh isolates. The conid ial measurements ma y show a considerable overlap as 
shown by de Hoog (1978). Consequently, the shape of conidiophorcs and chlamydosporcs 
appears more imponant than conidial sizes when discriminating between these species. The 
preferen ti al substrates. po lypo rcs in C. I"(Irirmr, fleshy agarics in C. my,:ophilum. and o ther fungi 
in C. fJl' ll it:illarum. provide additional clues for their distinct ion. 

CON IIJIOGENt-:SIS.- Ciadobntryum var ium is a well -known example of retrogress ive co­
nid iogenesis (Cole & Kendrick. 1971: Cole & Samson. 1979) . C/adobotrywn mycophi/um did not 
show muc h change in phialidc length under continuous observa tion (Gams & Hoozemans. 
1970). but the occurrence of broad ly truncate tips in older conidiogenouscells suggests a similar 
mechan ism be ing operati ve. Clatlobotryum pen icilluwm has nOt been obscrvt:.-d con tinuously, but 
the comparison of young and old conidiophores shows a very conspicuous shortening of the 
conidiogcnous cells (Figs. Ia. I b, 2a, a nd 2b). An unusual. as yet unmentioned fea ture of th is 
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type o f conidiogenesis is the gradually increasing wall thickening inside lhc tip of lhc 
conidiogcnous cell (Fig. I b) which is typical of phialidic conidiogenesis. This shows that the 
va rio us modes of con idiogenesis observed in the genus C/adobotrymn as circumscribed by Gams 

& Hoozcmans (1970) and de Hoog (1978), all anamorphs of Hypomyces species. are in principle 
not very different from phialides. 

TABU: I 

Comparison of fresh isolates of Cladolxnryum l'arium, C. penidllatum, and C. mrcophi/um 

C. mrium C. penici!farwn C. mycophilum 

Colony diameter >9cm c. 3cm > 9cm 
in 10 d ays 

Colony colour white to amber red and ochreo us red to purple 
( TC\'CTSC) and ochreous 

Odour not pronounced suggest ing suggesting 
actinomycetes camphor 

Conid iophore diffuse ly apica lly diffu sely 
branching \'t rticillate penicillate vertici llate 

Conidial size 10.5- 16 X 5- 7 llm 15- 20 X 6.0- H.O (\ 5-)22- 25(- 32) X 

(most commonl y (- 9.0) "m (7.5- )8.5- 12J.Im 
observed range) 

C hlamydospo rcs 1-4-ccl lcd:. in ± long den sely branching 
cells 15- 19 p m cha ins. rarely chains of swollen 
d iam. branched: thick-walled cells. 

~e ll s 8- 18 pm tending to form 
diam . scleroti um-like 

clusten;: cells 
11 - 15J~md iam. 

REFERENOO 

COLE. G . T. & KEr-; DM.tCK, W. B. (1971). Conidium ontogeny in Hyphomycctcs. Development and 
morphology of C/udobotryum. In Ca n. J. Bot. 49: 595 - 599. 

CoLE. G . T . & SAMSON. R. A . (1979). Patterns of development in conidial fungi. Pitman . l o ndon. San 
Francisco. Melbourne. 

GAMS. W. & HOOZF.MANS, A . C. M. ( 1970). Clculobotryum-Kon idienformen von Hypomyces-A rten. In 
Persoonia 6: 95- 110. 

G RAY, D. J. & MORGAN-JONES, G . ( 1980). Notes on Hyphom)'Cetes. XXX IV. Some mycoparasiticspecics. /n 
Mycotaxon 10: 375-404. 

HOOG, G . S.t>F:( 1978}. Notes on some fungicolous Hyphomycetesand thei r relatives. In Pcrsoonia 10: 33- 8 1. 
MAnUSHIMA. T . (1975). leones microfungorum a Matsushima lcctorum. Kobe. 



PERSOON IA 
l'ublishcd by the Rij kshcrb..uium, Lciden 

Volume II. Jla rt I. pp. 75- 79 (1980) 

CHA U OPYCNIS ALBA, GEN. ET SP. 'OV., A SOIL FUNGUS INTER­
MEDIATE BETWEEN MONILIALES AND SPHAEROPSIDALES 

w. G ,\MS 

Cenlraalburetm wur Schimmelrr~ltures. Baam 

Chuunopycnisalba gen. ct sp. nov. i ~ a cosmopol itan soil fungus with an unusual type 
of conidioma enclosed in a loosely kn it wall of narrow hya line hyphae which bear 
little-diffcrcntialcd. branched conidiophorcs and cyl indrica l phial idcs at the in ner 

surface. 

C h a u n o p y c n i s W. Gams. gen. 110 \ '. 

Colonmc albae. noccosac. Conidioma ta irregulariter rotu ndata in myCelia acrio forma ntur,contex tu laxo 
hypha rum tcnuium circumdata , quae intusconidiophora ramosu profcru nt. E phialid ibus cylindricis sursum 
.uh:nua tis conid ia continua oriuntur. ca pitulis mucidis aggrcga ta. Spc.-cics typica: ChatmopyCIIis alba 
W. Gams. 

Colonies ·wh ite, th inl y noccosc. Conidiomata embedded in the hya line aerial mycelium. of 
irregu lar roundish shape. surrounded by a thin. loose weft of hyphae inwa rd ly forming 
branched, indistinct conidiophorcs with cylindrical. di stall y tapering ph ia lidcs and onc-<.:clled 
hya line conidia aggrega ted in slimy heads. 

ErHn.tOLOGY.- Greek xatJ,.·o<; = loose. tWKI·O<; = solid , all uding to pycnidium. 

Chaunopycnis alba W. Gams. sp. 1101'.-Figs. 1. 2. 3. 4 

Coloniae lcntc c rescunt. albae. in mcdio stratum granulosum conidiomatum forma nl. Conid iomata 
globosa vel irregularia. d isc re\ll wlconnucmia. in mycclio acrio forma la, 80- 2S0Jiffi diam .; paries 2S-50Jc~m 
crassus. econtextu laxo hypha rum tenuium constans, intusc:onidiophora dense aggrcga ta profert. Phialides 
cylindricae, in summa mod ice a ttenuauu:, 3.S- I0(- 20)pm longac, basi 1.0- 1.5 Jclffi latae, c:ollo 0.6-0.9 11m 
dsam. Conidia globosa vel ovoidea, hyalina, levia. l.S- 2.0 pm diam. , aggrcgata conidiomata replent. 
Conidiophora Iibera raro adsunt. Chlamydosporac absu nt. Typus: CBS 869.73 (N8M). isolatus e terra sub 
Ptrra abi~lf in Succ:ia, 8. E. Siillnslriim, 1973. 

Colonies on OA, CMA, o r potato-ca rrot aga r growing rather slowly, reaching 2.0- 2.8 em 
diam. after 10 days at 20 "C. white. thinly noccosc, eventua lly (after 3-4 weeks) becoming 
cen trall y granular due to the conidiomata . Vege tative hyphae hyaline, smooth-walled , 0.8- 1.5 
pm wide. Conidiomata formed in the aeria l myce lium (above the agar), globose or of irregula r 
shape. discrete or connucnt a nd then with severa l con idial cavities, 80-250 11m diam.: wall 
composed of a loose hypha\ weft , 25- 50 pm thick. inwardly lined by rather densely packed 
branched conidiophorcs which bear numerous phialides. Phia lidcs cylindr ical or with inna tcd 
base. slightly taperi ng in the distal part . 3.5- 1 0(- 20)Jiffi long, 1.0- 1.5,um wide at the base , 0.6--0.9 
pm wide at the tip. without signs of acollarcttc: conidia globose. hya line, smooth-walled , 1.5- 2.0 
pm diam., rarely ovoid a nd to 3.5 pm long, aggrega ted in slimy heads, finally fi ll ing the cavity of 
1heconidiomata. Simila r conid iophorcs wit hout surrounding hyphae rarely occur freely in the 
m)·cclium. Chlamydosporcs absent. Tclcomorph unknown. Tempera ture minimum JO "C. 
opt imum 124- 27 ac. maximum 34 "Con PCA. 
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0 

Fig . I . Chmmopymis alba, conid iophore~ and conid ia. - a. CDS 176.75 . - b. CRS 96~.73C. 

MATERI AL EXAMII"EI>.- C BS 830.73and 869.73 (type cultu re). ex forest soi ls under Pkt•aabi('S. 
Sweden. 8 . E. SOderstrOm. 1973: C BS 968.73A and B. ex agricultural soi ls. Wagcningcn. J. H. 
wm Emden. 1968 a nd 1970: C BS 968.73C, ex greenhouse so il nca r Rotterdam. J. A. Swlpers. 
1969; C BS 968.730 . ex flower buds. Edinburgh. R. C. Warren, 1973: C BS 478.74. ex /nermisia 

fus ispom (Berk.) Rifai growing on sandy so il. Na1io nal Park Hoge Veluwe. W. Gmns. 24 March 
1974: C BS 176.75. ex soi l und er 1-lel·eabrasi/iensis. Sri Lan ka. S . A . R . D. Sebasritm. 1974: C BS 
269.79. ex coniferous soil. Sweden. B. £::. Siidl'rs triim. 1979: 2- 24. ex pitramo so il unde r 
Weinmtmnia. Clusia. Escallonia etc .. 3700 m a lt .. Parque Nacional del PuracC. Cauca y Hui la. 
Colombia. T. \'(Ill der /Jammt'n and R. Jammillo, Ju ly 1976: C BS 492.80A . ex burnt p:l ramo soi l. 
3200 malt .. Monserrate nr. Bogo ta. Colombia. 0 . Vargas. Feb. 1980: C BS 492.808 and C. ex 
decaying needles of Abies alba. France. F. Gourbihe. Villeurbannc. 1980. 

CluumopymiHllha sporul<ttcs best o n PCA and hay infusion aga r. lcss on OA and C MA . and 

ha rdly o r no t a t a ll o n o ther currently used med ia. Th is fact a nd the minute sporul a ting structu res 
ma y ex plain wh y thi s appa rentl y ra ther common a nd cosmopol it an fungus h<ts not yet been 
noticed by other mycolog ists. 

The te rm ·conidioma' as defined by Kendrick & Nag Raj ( J97Y)is undo ubtedly suited to cover 
the struct ures observed in Chaunupycnis. tho ugh these conidio mata arc difficult to characterize 
in convcmio naltcrms. NoCoclomycctc genus with such loosely knit pyc nidia is known (Sutton. 
1980) a nd conidiopho re aggregat io ns in H yphomycc tcs (sporodochia and synncmata) arc not 

comparable with the rounded structures o f Chmmopycuis. Nevertheless. the fun gus mo re c losely 
resembles a Hypho mycetc tha n a Coelomycetc. Comparable co nidio mata but with di fferent 
conidioge ncsis a nd conidia arc found in Neta Shea rer & Crane (197/). 

Fig. 2. Chmmop)'mis afba. scann ing electron micrographs of whole eonidioma la, 2- 24. - a. Su rface of 
conidioma x 1400. - b. Conid ia aggregated in heads and accumulating between pcridial hyphae x I ROO. 
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Fig. 3. Ouwnopym is alba. - a. b. Scanning electron micrographs or conidiophores :md conidia. 2 24. 
X 5000. 

Fig. 4. Chaunopycnisalbo. hand sec tions lhrough conidiom:ua. sta ined with aniline blue. CBS 869.73. -
a. Showing conidiomata si tuated in the aeria l mycelium. agar with submerged mycelium visible underneath 
x ISO. b. c. Conidiomata x 400. 
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Mac roscopica ll y the conidiomata ma y be co nfused with ascomata of certain Gymnoas· 
caccous fungi such as Araclmorluxa. 

In its con id iogenesis Chawtopyt:nis resembles Tolypoclodium W. G ams (197 1) which sporu­
la tcs abunda ntly on a ll conve ntional media and the conid ial st ruciUres of which do not tend to 

aggrega te in conidio mata. Even unde r high magnification of the SEM. it is difficult to recognize 
a colla rcttc in the phialidcsof Chawwpycnis, though con idiogenesis is most likely o f the no rmal 
phia lid ic type. The co nidia a rc minutely roughened when o bserved a t high magnificat ion in the 
SEM (Fig. 3b). 

A CKSOWLEDGEMENT 

I am indebted to the mycologists mentioned in the text who contributed cultures o f 
Chmmopycnis. D r. H . A . van dcr Aa kind ly sectioned material which is illustra ted in Fig. 4a-c 
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TYPE STUDI ES ON ENTOLOMATOIO SPECIES IN THE VELENOVSKY 
HERBARIUM- II 

Species described in the genera Entoloma, 
Eccilia, and Clitocybe 

M. E. Nomm Et.OOS 

Rtjksherbariwn. Lddt'll 

In this SI.."Cond report on type:; of entolomato id fungi in the Vclenovsk)' Herbanum at 
Prague • (PRC and PRM) seven of Vclenovsk)"s new SJX.-cics in Emoloma. two in 
Euiliu and one descri bed in Clitoqbt· <Lrc trcatt:d . For each taxon microscopkal 

characters are gi\·c n. followed by a consizc discussion on its stat us. 

S PF.Ctf..S llf..SCRtHEil IN ENTOI.OM A 

autumna l~ . - EntolomaamwmaiP Velen .. Novitat es mycologicae: 133. 1939. - Holotypc : J. V~·lenol"sk}· . 

24 Stp1. 1934. Mnichovicc, ' in colic' (PRM 153706). - Fig. 3. 

The type consists of one specimen. badly damaged by a mou ld. with 1hc fo llowing 
microscopical characters.- Spores 7.0- 8, .7 x 6.5- 7.6(-8. 1) ~rm. Q = 1.0- 1.05- 1.2. (sub) iso­
dia metr icalS-6- 7-angled in side-view. Basidia 20- 32 x 7.5- 11 Jlm, 4-sporcd. Cys1idia not found. 
Hymenophoral trama and pilcitrama regula r. made up of short, cyli ndrica l or slightly inflated 
cells. 40- 90(- 130) x 8- 15 Jt m . Covering layers impossible 10 study: no trace of any pigment seen. 

The microscopical cha racters, parlicularly the small. isodiamctrical ~pores, place £. tmlum1wle 

in section £111ofoma . The macroscopical characters given by Velenovsk)' and the habita l agree in 
so many aspects with E. pnll!uloides (Fr.) Kumm. sensu KUhner (For a description sec KUhner. 
/977: 457-459) I hat I do not hcsita le in plac ing£. twtwmwlc Velen. among the synonyms of the 
latter. 

in,·olutum. Emolom(liiii"Qiuwm Vclcn .. C~sk .! Houby: 616. 192 1. - Holo1ypc: J . VeiPIIOI'skj'•. July 19 18, 
Roblin (PRC: bott le 440a).-Fig. I. 

The type coll ection contains one well prese rved specimen on liqu id with the fo llowiqg 
characters.- Pi leus abo ut 23 mm broad. convex wi lh cen tra l depress ion and strongly involute 
ma rgi n. Lamellae moderately crowded. vent ricose with decurren t tooth. S1ipe 20 x 3 mm. 
st raight, fi brillous. Spores 7.2- 8.2(- 8.7) x 6.7- 7.2 11 m. Q = 1.0- 1.1 - 1.2. L- 0 =0-0.8- 1. 5 JUll, 5-
6-angled in side-view. subisodiamctrica l. Basidia 30-42 x 9.2- 13.5 pm. 2- rarely !-spored. 

• The fi rst report appeared in Jlcrsoonia 10: 245- 265( 1979) and treated species dcscribcii in NolanPa. 
/..Rpwnia. and Telamonia. 
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Cystid ia none. H ymenophoralt rama regular, made up o r broad, innate cc::J is, II 0- 220 x 13- 2 1 
I'm. mixed up wi th 2-611m widc ,q li ndrical hyphae. Pi leipellisd iflicuh to study, most probably a 
thin cutis or up to I 0 11m wide hyphae wi th minutely encrusted walls. Pileitrama regular. maqc up 
o f cylind rica l to innatcd cells with minutely encrusted wa lls. Clam p-connections absent. 

On al.-count of the pigmen tation and size and shape or the I ramal clements £. im·oluwm 

belo ngs to subgen us Nolanea in subsection Cosmeoxonema. It is closely related to£. sericeoides 
fro m which it differs by 2-spored basidia . Entoloma bisporiger (P. D . Orton) Noordeloos 
resembles/::. im·olwum in habit and co lour, but differs in havingcxclusivc ly intracellu la r pigmen t 
a nd spores which arc elongate in o utline. Moreover the size and shape or the tramal elemen1s 
make £ . bisporiger a member of subgenus Emoloma (see Noo rdeloos, 198/a) . 

microsporum. - £moloma micro5porum Vclen ., Novitates myco1ogicae: 140. 1939. - Holotype: 
J. Vefeno i'SkJi, Oct. 1938. Mnichovicc, BofkO\', "in dumcto Pruni spinosae· (P RM 153702).-Fig. 2. 

The type co llectio n consists or the remnan ts of one ca rpophore, riddled by mites. wi th the 
followi ng microscopica l charactcrs.- Spores 4 .7- 7.0 x 3.5-4.7 11m. ellipsoid in o utli ne, not 
angular but mi nutely wart y. Basidia 20- 26 x 5- 7 11m. 4-spo rcd. Cys tid ia o r pscudocyst idia not 
found . Clam p-connections seen at base o f basidia . 

t:moloma m icrosporwn is ce rtainl y not a species of Emoloma but must be ranged into the genus 

Rhodocybe Maire on acco unt o f the minutely wa rty spo res. The bad state of the type-collection 
does not permit a reliable determination. as importa nt characters fo r that gen us. such as the 
possible presence, shape and chemical characters o f pscudocystidia. could not be verified . 

oli uc:wm. - Emoloma o/i1·aceum Ve\en ., Novi tates m-yc::olo gicae: 140. 1939. - Ho lotype: J. Vdenu ,•sk j . 
26 Sepl. 1939. Mn ichovice, 'ad 1imum piscinae' (P RM 153703).- Fig. 6. 

The type-co llecti on consists o f one speci men in rela ti ve ly good state wi th the following 
microscopica l charactcrs.- Sporcs (8.7- )9.3- 10.4 x (7.6- )8. 1- 8.7(-9.3)J•m. Q = l.o7- 1.17- 1.30, 
L- 0 = 0.6- 1.5- 2.3 Jtm , 6( - ?)-angled in side-view. Basidia 27-42 x 8- 12.5 J!m , 4-spored. Cystidia 
none. Hymeno phoral tra ma regula r, made up of innated or cyl indrical hyphae wi th ee lls 40- 140 
x 8- 17 Jlln . Pileipcllis difficult to study, probably the supra pel lis d amaged. subpc llis a compact 

cut is o f innatcd cells, up to 120 11 m long, 15- 22 J!ffi wide wi th brown intracell ula r pigment 
Clamp-connections observed in hymenium and hymcnophoral trama. 

Entoloma olil'tlceum belongs to sec tion Rhotlopolii and is characterised by its o\ivaccous pileus 
and white stipe . Other Emoloma species with oli vaceous pi lei. such as£. versutilis. £. umbrosium, 
E. icterinum. and£. chlorophyllum (all belonging to ot her subgenera ) d iffer among many other 

th ings in thei r distinctly coloured stipe . 

pomtc:eum. - Emolomapomaci'um Velen., Novi lates mycologicae: 139. 1939. - Holotype: J. Vt•/('t!IJI'l"k f. 
30 Sept. 1938. Vksimy (PRM 153707).-Fig. 7. 

The type-collec tion consists o f one specimen with the fo llowing cha ractcrs. - Pileus 20 mm 
broad. Sti pe 30 x 2- 3 mm. Spores 9.3- 11.5 x 8. 1- 10.4 Jlm, Q = 1.0- 1.15- 1. 3, L- D = 0- 1.5- 2.4 
J!m , (4- )5- 6-anglcd in side-view with blun t base. Basidia 39- 46 x 9- II Jtm, 4-sporcd . Cystidia 
none . Hymenophoraltrama regular. made up ofcylindricul cells, 65- 120 x 5- \ 1.5 Jlm. Pi le ipc lli s 
imposs ible to reconstruct. Pilcitrama regular, made up of cylind rical to slight ly in flated cells. up 
to 140,,~m lo ng and 5- 17 pm wide, with intracellular pigment. Clamp-connections obse rved in the 
hymen ium. 
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Fig. I. Emoloma inwJ!utum, habit and spores. - Fig. 2. Emoloma microsporum, spores. - Fig. 3. Ento!orlla 
autumnale, spores. - Fig. 4. Emoloma rostellatum. spores and cheilocystidia. - Fig. 5. Emofoma rigitl!t!um. 
spores.- Fig. 6. Entolomaolil'aceum, spores. - Fig. 7. Entoloma pomaceum, spores. - Fig. 8. Euilia nii'I'U. 
spores and hairs or pileus. - Fig. 9. C!itocybe opaca. habit and spores (habit xI; sporesx 1000; 
chcilocystidia and hairs or pileus)( 670). 
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Emoloma pomart'Wn resembles £. anwides in habit , pa le greyish pileus, strong a romatica l 
smel l (Velcnovsk)' comp;trcd the smell wi th that of apples) and also more or less in size and sha pe 
of the spores. However. the pileus is sa id to be not hygrophanous and the co lour oft he stipc to 

turn imo blue. There fore£. ponwc('wn may key out in section Enroloma. close to£. madidum and 
£. prwwloides. which is suppo n cd by the size and the shape o f t he trama l clemen ts. For the time 
being the status of th is taxon remains obscure to me. 

pustulacum. Entuluma pustultllum Vclcn . ill Mykologia S: 11 3. 1928. - No 1ype material is lcrt at PRC. 
no r at PRM . 

rigidulum. 'En /Oioma rigulul!mt Velcn .. Novitates myco logicae: 139. 1939. - Holotypc: J. Velf'IW I'.~kjt, 
Jul y 1937, Mnichovice. ·nosh::r horlus· (PRM 153709).- Fig. 5. 

The typc-<:ollcction contains two specimens. part ly d amaged by a mou ld. wi th the fo llowing 
microscopica l eharac ters.- Spores (8. 7- )9.2- 10.4(- 11.5) x 7.6- 8.7 Jlm. Q = 1. 1- 1.2- 1.3. L- 0 
= 1.2- 1.5- 2.71tlll. pronouncedly 6-angled in side-view. very va riable. Basidia 26-40x7.5- IO 

1un. very d ifficult to reinnate. probably all 4-spored . Cystidia not S(.."'Cn. Hymc nophoral trama 
regular. made up of cyli nd rica l ce lls. 70- 200 x 8- 15 Jl ffi . Covering layers da maged. Pigment 
probably intracellular. Clamp-connections present . 

The umbilicate pi leus and the rigid. subca rtilagineous flesh remi nd me of /:.'. poliwm and 
re la ted species. Particu la rly the size and shape of the spo res arc very similar to £. wccabus. 
However. a(..x:o rd ing to Vclcnovsk)' £. rigidulwn does not have a hygrophanous pileus and the 
stipe is sa id to be whi te a nd striate . The size and shape of t he spores o f £ . rigidulum make a close 
rela tionship wi th species from the£. rhodopo/ium-1:.'. nidoro.wm complex improbable. It is not 
impossible that £. dgidulwn is an o lder name for £. ('(lcnslms. but because o f the condition of the 

type this cannot be proved . 

r~tc ll lltum. Emolomu rostt-llut11m Velcn .. No\•itates rnycologicac: 139. t939. - Holotypc: 
J . l't•h•llol'sk j·. 11 Nov. 1935. Mnichovice 'i n .Nardetis dccliv. dcsertorum· (PRM 153i04).-Fig. 4. 

The type consists of fragments o f two pilei in relatively good state with the fo llowi ng 
microscopic.-!1 cha ractcrs.- Spores 9.3- 11.5(- 12.7) x (6.5- )7.0- 8.7(- 9.3) ,un. Q = (l.2- )1.3-
1.45- l.S. L- D = 2. 7- 3.2- 4 .0 11m. rat her irregula rl y nodu lose-multiangled in side-view with blunt 
base (p robably a basal facet) . Bas idia 32- 45 x I I .5- 14 11m. 2- and 4-spored. Chei locystidia 
numerous. 30 54 x 6- 25 x 3.5- 7.5( - 10) p m. versiform. slenderl y lageni form to tibiiform of 
lec ithiform. than often with broad. swollen basal part and elongate. slender. capit a te or 
mo niliform neck . Hymenophoraltrama regular. made up o f cylind rica l to broadly inOated cells. 
80- 200 x 10 17 Jllll. Pileipellis an en tangled layer o f hyphae wit h numero us fusiform cndcell s. up 
to 250 11m long and I 5- 32 pm wide. often in bund les formi ng a transition to a trichodermium, 
with ab undant. brown. intracellu lar pigmen t. Pile itrama regular. made up of cylindrica l to 
infla ted ce lls. 60- 200 x 12- 27JIIll. Clamp-connections abundant in hymc nium and also obse rved 
at some septa in pileipe ll is and hymenophoral trama . 

£ntolonw rostel/arum belongs to su bgenus Trichopilus and resembles Emoloma j uhatum very 
much. It seems to differ. however. from the latter by the sli ghtly more elongate and lo nger spo res. 
(com pare Arno lds& Noordc loos. 1980. pl . 95. fig. b: Kits v. Wavcren. 1976: 460; Largent , /977: 

122- 123). Perhaps the presence of2- and 4-sporcd basidia in the hymenium is the cause of this 
variabi lity. Emoloma pophyrophaeum usua lly has spores with similar size and shape as in £. 
rostellatum. but is usuall y much larger and shows violaceous grey-brown tinges in pileus and 

st ipe. 
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SPt:r u:s t>F.SCRIHt:u t :>~ Ec'CtLIA 

minu1a. - Eailiaminuta Ve1en .. Novi1a1cs myco1ogicac novissi mac: ~ 1. 1947.- Holo1ype: J. Vt·fe,tol·sk.i'. 
Aug. 1944, Mnichovicc (PRM 153714). 

The type-collect ion is in a ve ry poo r state and consists of a fragment of the stipc-base o f o ne 
carpophorc connected with the substratum (a moss). No fragments of pileus or lamellae were 
found. Therefore Eccilia mimaa remains a nomen dubium to me. 

nhu. - t:ccilillnireil Vclcn .. Novi talcs mycologicac novissi mac: XI. 1947. - Ho1olypc: J. v~·II'IIOrsk.l\ 

1944. Ko7.cn)' vrch. Mnichovicc (PRM 153715).-Fig. 8. 

The type collec ti on consists of 4 specimens glued on a pi L-ee of blue cardboard and is part ly 
riddled by mites: complete la mellae arc not present. The follo wi ng microscopical characters have 
been observed. Spores (8.7- )9.2- IO.Sx6.2- 7.2( - 7.4) 11111. Q = 1.3- 1.45- 1.6. L- 0 = 2- 3.2- 4 
}lnl. (4- )5 6-angled in side-view wit h dihedral base. Basid ia 23-40 x 12.5- 13 Jlnl, 4-sporcd. 
Cystidia none(?). Pileipcll is wi th capitate terminal cells with capi tulum up to 10Jllll wide. Clamp­
connections not seen. 

Eccilia 11irl'a is undoubtedly identical wit h l:.iuoloma cephalorrichwn (P. D. Orto n) Noor­
dcloos ( = RhodofJh ylluJ mol/iu.w·ulus ( l asch) sensu KU!mer & Romagn.). 

A Sl't:CIES DESC RIBED IK C U TOC'I' BE 

opa<:a. - Clitoqbt>ofUI<tl Velcn .. CcskC Houby: 268. 1920. Holotypc: J. Vt'lt·llul'l'k i' . August. 19 18, 
Ko;kn)· nea r Mnichovicc (PRC. boule 186). Fig. 9. 

The label of bottle 186 in the VclcnovskY herbarium at PRC bears the following no te in 
(Velcnovsk)'"s?) handwriting:' Lepto,itt OJHtcus (Vel. ) (cf. Clitocybe opaca Vel.. p. 261:L 19 18)' . It 
con tains two well preserved spt.-cimens with the following characters. - Pileus about 20 mm 
broad. plano-convex with fa in t um bo o r with flattened centre, with mo re or less crenate margi n, 
with villosc-subsquamulosc surface . particularl y at centre. Lamellae L = 30- 35, I= 1- 3. ad nate 
with decurrent tooth, pink with brown tinge. Stipe 20 x 3 mm. cyl indrical, stra ight . pa ler than 
pileus. Flesh thickish. Spores (8 .0- )9.3- 10.3(- 11 .3) x 7.2 -8.2t<m. Q = 1.25- U - 1.4 H .55). L- D 
= 2.0- 2.3- 2.7(- 3.2)pm, 6- 7-angled in side-view. probably with basal facet. Basidia 34-38 x 10-
14.5Jun, 4-spored. Cystidia not found . Hymenophoral tram a regular. made up of infla ted cells. 
Pileipcllis a trichodcrmium made up of broad. intla ted hyphae' with repent or ~tscc ndin g terminal 
cells. 30- IOOx 12- 25 J1 1ll . with brown int race llular pigment. Pileit rama regular . made up of 
inOatcd cells up to 250 Jtm long and 12- 33 Jlffi wide with brown, intracellular pigment. 
Stipitepcll is a cuti s of cyl indrica l hyphae. up to 12Jl lll wide. without any visi ble pigment. C lamp­
connections seen in hymenium and covering layers, but rare in trama. 

'Ciitocye opam· belongs to sect ion Erophila in subgenus Trirhopilus and is closely related to£. 
plebejum Kalchbr. sensu Ro magnesi. The description of Velenovsk)' differs from Romagncsi's 
concept of E. plebl'jum in the whit e sti pc and the decurrent too th of the lamellce. In £. pleb,jum 
the colour of the stipc usuall y is some shade of grey-brown and the lamellae are usuall y 
emargi nat c. The status of Clitocybl• opara Vclen. will be treated in a fu ture paper on subge nus 
Trirlropilus (Noordcloos. 198/b). 
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TWO SPECIES OF ASCOBOLUS NEW TO BRITAIN 

J. VAN 8RU ~IM ELEN 

Rljksherbarium. Leiden 

The coproph ilous Ascobolus rhyhidusporus sp. nov. and the wood-inhabiting 
Ascobofus hansenii Paulsen & Dissin g arc described from British collections. 

Ascobolus rhyl idosporus Brumm .. spec. 1101'.-Fig. I 

Apothttia solitaria. sessilia , (0.2 - ) 0.3-0.6 mm diam. Receptaculum ini tio subglobulare vel pulvi nare. 
dcniq ue lcnticularc, hyalinum, prope base m dilute lutesccnti-brunneuin, laC\'C, immarginatum. Exci pulum 
tcxtura globulos:t vel angulari . Asci crouse c\ava ti, apici bus rotundatibus. ( 115- )120- 135(- 145) x 20-
30(- 35) Jlm. 8-spori. parietibus cum iod o caerulcsccntibus. Ascosporac ellipsoidc:te. ( 11.6- )12. 1-
14.4( - 16.0) x (6.5- )6.8-8.4( - 9.3) Jlffi, pigmentorum stratis valde rugosis vel irrtgu lariter vesiculosis 
ornatae. Paraphyses simplices vel ramos.ae, cylindracac. 1.8- 2.5(- 4.0)/lm crassae. a pice va ldc incrassatac . 
In limo murinum aut in rel iquis plantarum propefimum murinum crcsci t. - T ypus: M. C. Clt~rk, Broadwa y, 
Worcestcrshirc, Anglia . 23.11 .1979 (K). 

Apothccia solitary, superficial. sess ile, somet imes o n a na rrow base. (0.2 - )0. 3-0.6 mm 
dia meter. 0.2-0.4 mm high. Receptacle at first subglobose to pu lvinate. becoming mo re 
expanded, fi na lly lenticular, hyaline, pale yellowish brown nea r the base: surface smooth: 
wit hout margin. Disc convex. hyal ine. a t matu rit y ro ughened by the pro trud ing purple ti ps o r 
ripe asci . Hymcnium 120- 140( - I SO) Jim thick. Hypothec ium sca rce l)·difTerentiated. o fi solated 
groups of thin-wa lled subglobular to elo ngated cells, 4-9 )( 4- 6 Jlffi . F lesh 100- 140Jiffi thick. o f 
isodiametric to elongated cells 8- 18 x 6-9 Jim, intermingled with hyphae 2 4 Jl ffi wide . hyali ne. 
Excipu lum clea rly differe nt ia ted. 30-40 Jim thick , nea r the base up to SO Jim th ick. hya line with 
some pale brownish in tercell ular pigment nca r the base. consisting ofsubglobular o r somewhat 
polyhed ral cells (9- ) 15- 30( - 37) x (8- ) 12- 25( - 30) 11m (tex tura glo bulosa to angu laris). Asci 
broad ly clavate. with a sho rt sta lk . rounded at the apex, ( 115- )120- 1 35(- 145) x 20- 30(- 35) Jim, 
8-spored: the wa ll stai ning blue in Melzer's reagent. Ascospores irregularly biseriate. somet imes 
irregu larly arranged in a looseclustcr, ellipsoid (lengt h/ breadth ra tio 1.6- 1.9, rarel y I .5 or 2. 1). 
at fi rst hyaline , then purplish red . becoming purpli sh brown a t maturit y. ( 11 .6- ) 12.1- 14.4(- 16.0) 
x (6.5- )6.8- 8.4(- 9.3) Jl ffi (without ornamenta tion). with homogeneous content s. ra ther thick­
wa lled (1.0- I.2 Jim) , ornamented wi.th a st rongly wrinkled or irregularl y vesicu lose la yer (0.2-0.4 
11m) or pigment ; o rnamenta tion up to 1.5 11m th ick. Paraphyses septate. slender cylind rica l. 
simple or branched , hya line, I .8- 2.5( -4.0)/lm thick , strongly swollen up to IS( - 18) Jtm at the tip. 
not embedded in mucus. containing man y small granules and glo bules especia ll y in the terminal 
clement. 

H ABtTAT.- O n mo use dun g o r debris associa ted wi th mouse d ung. 
ETYMOLOGY .- From G n..-ck , inmc;, a fo ld, a wrink le and qnopa.. a seed: wi th wrinkled spores. 

SPECIMENS EXAMINEO.-G REA T 8 RI TA I N: M. C. Cfmk 1371. On mouse d ung. nea r 
Yarninga le Common, Wa rwickshire, 25.IV. I973 (L): M . C. C/(lrk 2013, o n mo use du ng, 
Yarn inga le Common. Warwickshire, 2.1 V. \977 (drawi ng and notes onl y, K): M . C. Clark s.n., 

87 



8R P ERSOON I A Vol. II. Part 1. 1980 

100.1 
Fig. I. A .rcobtJiu.~ rh}'tidosporus. - a. Habit of fruit txxly x 50. - b. Tcxtun: of cxcipulum seen from 

ou1side x 630. - c. d. Asci and pa raphyses x 630. - c. g. h. k. Ascosporcs x 1600. - f. i.j. Ascosporcs in 
optica\ Stttlon x 1600. - 1. Ascospore x 3200. (a,c,c· l from t)·pc of A.rhy ticlosporus; b.d from M . C. Clark. 
Wcathcroak. 9. 11.1 980. K .). 

on mouse dung, Broadway. W orccstcrshi rc. 23. 11 .1979 (holo typc of A. rhy tidosporus. K ): M . C. 
Clark s.11., on mouse dung, nca r Anchor Inn. Kerry, Montgomcryshirc. 23.V. i979 {K); M. C. 
Clark s.n .. on li tter associated wi th mouse du ng, Bentley Thrifl, ncar Bromsgrovc, Worcester· 
shire, 24.1.1 980 ami 21.1 11.1 980 (K); M. C. Clark s.n., on debris associated wit h mouse dung. 
Wcathcroak , Worccstcrshirc, 9. 11.1 980 (K): J. T. Palmer 2306 and 2307. on dead plam debris 
under a large heap of myomorphic droppings. Houghton G n.:cn. ncar Denton. G reater 
Ma nchester Count y. 8. 111. 1964 (L). 
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The dist incti ve o rnamen tation of the ascosporcs and the stro ngly in natcd tips of paraphyses 
make thi s fungus a read il y recognizable Spci.: ies. 

In AJcoholw: rhytidosporus the purplish pigment is deposited in a thin la yer of uniform 
thickness wh ich is strongly wri nk led or for ming vesicles on the primary spore wa ll (Fig. I f. i. j). 
Th is layer of pigment is only in contact wi th the und erlying layer accord ing to an irregular 
pattern of curved lines (Fig . I e. g. h. k). 1\s this phenomenon is constamly present from the 
beginning in all pigmented ascosporcs. it canno t be an artifact, as was p resumed atli rst. As far as 

could be studied from dried specimens. the development of the pigment la ye r in th is SJX--c ics is 
quite unique within the Ascobo laccae. 

Although the varia ti on in the shape (length/width ratio 1.53- 1.83) and the measurements 
(12.1 - 13.6 x 7.0-8.4 11m) o f the ascospores in the type spec imen is rather restric ted. some o ther 

collections (especia ll y Pa/m('r 2306 and 2307) show a wider ra nge of variabil it y in these 
characters. 

This species with minute frui t bod ies has been collected only fro m a few loca lities in England . 
It is certainly due to the SJX.'Cial attention o f the collectors that it w;ts discovered. 

The tendency of the ascospores to form ir regu lar. loose clusters and the pa ragym no hymenial 

to eugymnohymcnial ascomatajus lify a disposilion in Ascoholu:~scct. Pseudo.wccoholus Brumm. 
{van Brummclcn. 1967). In no instance we re t hcascospores found to be arranged in compact or 
regula r clusters. no r were they found gl ued together b)• !heir pigment la yers. which is 
characteristic of the gen us Saccobolus Bo ud . 

Ascobolus clmdidus Schroct. described from ha re dung nca r Wroclaw. Poland (Schroeter. 

ll:J93) might be related because of the mi nute. smooth. wh ite fruit bodies and the size of the 
ascospores. but this la tter species differs in the smooth surface of the ascospores and the absence 
of swollen ti ps of the paraphyses. Since no type material of Schroeter's species seems to be in 
existence. it will be difficult to clar ify its name. 

Ascoaotus tt A.NSEN II Pau lsen & Dissing- Fig. 2 

Mt·obofll~· lumst•nii Paulsen & Dissing in Bot. Tidsskr. 74: 75 . 1980 ("1979'). 

Apothccia solita ry or grega rious. superficia l. sessile. 0.5 - 1.0 mm diame1er. 0.3 -0.5 mm high. 
Receptacle at first dosed and su bglobula r, the n opening by an irrcgularaperlurc. becoming cup­
shaped, fi nally ex panding and disco id , brown lo purplis h brown. surface covered with ra1 her 
regularly disposed wa rt s; ma rgin crcnulatc o r gra nulosc. Disc concave then flat. roughened by 
the protruding tips of ripe asci. ye llowish. bc."Com ing pu rpli sh o r brownish with age. H ymcnium 
150- 180 J.lm thick. Hypot ht.:c ium 15- 25 Jlffi thick. of gro ups of closely compacted thin -walled 
isodiametric cell s, 4- 8 Jllll dia meter. Flesh of va rying thickness of th in walled polyhed ral cells 5-
22 ><"5 - l21Jm. Excipu lu m clea rl y differentia ted , 30-40Jiffi thick, ncar the base up to 55 Jim th ick. 
consisti ng of subglobular or elongate ra ther thick-walled ce lls 9- 28 x 7- 21 11 m (tcx tu ra 
globulosa). wit h amo rpho us or granu lar brownish intercell ular pigment . cove red wi th small 
groups of glo bu la r cells 14- 25 pm diameter with amorpho us and semi-crystalline purplish­
brown pigment on the ou tside. Asci cylindric-clavate narrower towards the base. rounded above 
120- 140 x 13- ISJtm. 8-spored; the wall not or scarcely b lue in Melzer's reagent. Ascospores 
biscriate or obliq uely uniseriate. fusiform (length/breadt h ra tio 2.5- 2.8(- 2.9). average 2.68). a t 
firs t hyaline. then violet. purplish brown at maturity, ( 18.6- )19.5- 21.4(- 22.0) x 7.4-8.4 Jlffi 
(without ornamentation). wit h homogeneous contents. ornamented wi th raiher broad longitu· 
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dina! occasiona lly anas1omosi ng lines. 3 to 5 of wh ich arc visi ble in each vicwof thesporc. local ly 
wi th ca ps o r semi-globu lar deposits of pigment up to 2.5 11m thick. Pa raph yses septate. 
cylindrical. simple o r branc hed. hya line, 1.9- 2.8 Ji m thick. en larged up to 7 pm at the tip. 
embedded in yellowish m ucus (contai ning sma ll ye llowish crysta ls in dried material). 

HAB tTAT.-On wood partly covered with algae . 

SI'EC tM EN EXAMINED.- G REA T 8 RITA I N : D. L. Hall'ksii'Orth 495 1. on Salix wood 
associalcd with algae, Ri vcrship L. N. R .. Midd lesex. 9.V I.l 979 (part of IMI 239401 inK). 

Ascobolus hamenii has been desc ribed recently as a new species by Paulsen & Dissing (1980) . 
They reported it only from a si ngle loca lity in Denmark growing o n pigeon droppings. A n:ccnt 
acqu isition of the Kew Herbarium ( /lawksll'orth 4951) appears to be con specific with the Danish 

fungus. There is a high degree of similari ty of macroscopic and microscopic characters between 
both collec tions. 

Among its relatives in Aswbulus St.'Ct. Ascubolus, A. lumsenii can be distingui sht.'<l by (i) the 
ra ther regularl y disposed warts of the excipulum. (ii) the semi -crysta lline purplish brown 
pigment on the exposed surfa(.'C ofcxcipular and wart cells. (ii i) the clea rly fusiform ascospo rcs. 
and (iv) the pattern o f spore o rnamen tation with rat her broad longitudinal striae and locally 
semi-globular deposit s of pigment. 

A slight discrepancy between the characters of Hawksworth 's collect ion and the Danish 
material is observed in the shape and the size of the ascosporcs. main ly d ue to their somewhat 
grea ter length and smaller width in the Bri tish materia l. A conside rable va riation of spore· 
measurements. ho,veve r. is not uncommon in closely rela ted spt.'Cics like A. epimyre.f (Cooke) 
Seaver. A. l'iridis Curr.. and A . demulmus F r. 

According to Pau lsen & Dissi ng (I.e.). the ascospores in the type SJX:cimen arc fusifo rm. 
measuring 17.3- 19.0- 20.3 x ~ . 3 -9.2 - 1 0.5 11m (with an estimated length · breadth ratio varying 
between 2.0 and 2.25). 

In the ve ry closely rela ted A . epiinyce.5 the ascospores arc fusoid o r e lli psoid with pointed ends 
(15.5- ) 17.5- 19.5(- 20) x (6.5- )7-9( - IO)Jlm (length-bread th ratio 2. 1- 2.5) and an o rnamcnLation 
patt ern o f rather closely spac<..-d longitud inal anastomosi ng lines (cf. van Brummclen. 196 7). 

Ascobolus ''iridis is clearly distinct by the ra ther large. sta lked apothecia and the ascospores. 
The latter a re fusifo rm o r cilipsoid wit h strongly pointed ends (23 .5- )28.5- 37.5 x ( I 0- )11 - 14/lm 
(exce pt ionall y up to 52 x 24 Jlm). ornamented with long or short longitudinal ridges of pigment 
up to 2 Jl ffi thick (van Brummelcn. I.e.). 

In A. demulotus the apothecia are sessi le. often on a sma ll base. The ascosporcs arc ellipsoid 
with blunt ends ( 16- )18- 22(- 23) x (8.5- )9.5- 11 .5 11m and a wide varia ti on in the pattern of 
ornamenta tion (cf. van Brummelen. I.e.). 

The occurrence ofascospores with irregu larly disposed. ra ther thick lumps or ea ps ofpigment. 
is a phenomenon well-known from A. dcmulatus a nd somewhat less·pronounccd from A. \'iridi.s 

and A . dtmwngei Pat. In contrast to A . hansenii, where thi s character is constant. pustulate 
ascospores occur in these species on ly as a percentage of the tota l number. 

Forms with pustu la te ascosporcs have been d ist inguished at spccies.Jcvel as Ascobolus 

ongulisporus Boud. and A. pam· Velen. o r at variety· levc l as A . flmiputri.s QuCI. var.lindm·iana 

P. Hcnn . These taxa were placed in the sy'nonymyof A . denudmus(van Brummclen: I.e.) because 
of their ellipsoid ascosporcs witho ut pointed ends and other characters. 
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F1g. 2. Ascobolus hansenii. - a . Diagrammatic section offroit body x 100. b. Detail of mt.-dian section 
of f ru1t body x 400. - c. Ascus and paraphyses x 400. - d. f.i. Ascospores x 1600. - c. Ascospore in 
opt ical sc..-<:t ion x 1600. (from D. L. 1/awk.n .. ·nrth 4951 .) 





PER SOON I A 
Publ i ~hed by the Rijksh..::rbariu m, L..::id..::n 

Volu me II. Part I. pp. 93 120 (1 9801 

-----------------
STUDIES IN MYCENAS-15 

A tentath·e subdivision of the genus Mycena in the 
northern Hemisphere 

R . A . M AAS GEESTf:J:r. ,\ ~US 
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subsections Efegamt•s, Rosellae. and Ptt•rigenae), M . sect, Polyade fph ia, M . sect. 
Momicofo, M . sect . Cim•rd lfll', M . sect. lmnmediae. M . sect. Putlicae, M . sect. 
RuhmmarginflWe, subsectio ns Purae a nd Violaa lfae (o f se<:t. Calodomes). sub· 
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Perhaps it is no exaggerat ion to sta te that grea t effo rt is invo lved in finding one's way in the genus 
Mycena. Or course. there arc two excellent monographs. by R. Killmer (1938) and A. H. Smith 
(1947), wh ile much and useful wo rk has been done by such authors as J. E. Lange. P. Konrad & 
A. Ma ublanc. R. Singer. a nd severa l o thers. But. none the less. the d ifficulties remained. Some of 
these difficult ies . I am convinced. o rigi nate from the fact t hat a s fa r as the subdivision of the 
genus is conce rned eve ry autho r seemed to speak a mycologica lly diiTcrent language. Inevitably. 
this resulted in a grcnt many synonyms which to sort out has been the aim of the present paper. 

In o rder to remove all do ubts. the genus Mycelia in this paper is largely take n in the sense and 
circumscript ion as given by Singe r (1975) . I a lso followed to some extent his taxonomic 
arnmgcmcm . However, as is app:arcnt from the subt itlcofthi s papcr. thc names of thesubgcncric 
ta xa acco mmodating the species o r Myccna of the so uthern Hemisphere have been left out of 
account. Even with my field co nlincd within so much narrower limits, I have no t been able to 
assign every si ngle species to it s proper place. 

93 
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It is to be regrcued that because of bela ted delivery of the Bull. mens. S<X:. linn. Lyon I ha ve 
been unable to take into a(..-count the part on Myrrna in Kiihncr's series en lit led ' Lcs grandes 

!ignes de Ia classi fica tion des Aga ricalcs". The instalments published in 1979 were received after I 
had completed my manuscript. 

I owe a great debt to t he late Dr. M. A. Donk whose preliminary work on subdivisional names 
in Mya.ma stored away in hi s ca rd index saved me man y months o f pa tient ly combing the 
lit erature: in many cases I ha ve fo llowed hi s suggestions as to the choice of lcc t01ypes. Special 
thanks arc given to Dr. M. Svrl:ck (Praha) fo r the girt of some o f Velc novsk)"s wo rks. 
Ack no wledgmen t is also made to t he Direc tor of the 'Rijkshc rbarium· for providing working 

facilities. 

K LY rO SI:C 'I'I O!"S ASU S 8 SF.CT I ONS 

I . Pilc::us \•iscid. hyphae of pi le ipd lis for ming a gelatinous. sepa rable layer. 
2. Basidiomata with bluish or blue-green colours. usually at the base oft he Stipe:. sometimes also attht 

margin of the pileus: . § ViM·ipelfn. p. 9S 
2. Basidiomata without bluish colours. 

3. Cheilocystidia smooth o r for ked to somewhat branched. o r apica lly with fe w cxcre~enees. 
4. Lamellae remai ning :mached to the sti pe. Stipe without basu l disc. 

5. Pileus glabrous. Spores pip·shaped: § Carspitosar. p. 110 
5. Pileus pubcru lous to tomentose. Spores elongate to al most cylindrical: 

§ Calamophilae, p. I l l 
4. L:tmcllac free or stellately seceding fro m the stipe . Sti pe with more or less pronounced. 

pubescent basa l disc: ~ Bas1{wtles. p. 97 
3. Cheilocystidia with numerous. shorter or longer and va riously shaped . often contorted cxcres· 

ccnccs. 
5• . Sasid iomata wtth yellowish. more rarel)' purplish. colours. l a mellae asccndin¥. t.kcurrem 'Mith 

a tooth : . § IIJ'Kf(»(')'lwitleae. p. 109 
5• . Basidiomota with brownish, more rarely whitish. colours. Lamellae orcuotc to more or less 

horizon ta l:. § Fufigint'ilae, p. 110 
I. Pileus dry or moist. in some cases bt."toming lubricous. but pitdpdlis not scporable as a gei:Hinous laytt. 

6. Basidiomata growi ng on woody substra ta. Pileus wi th granular to noccose su rface. white tO greyish. 
denselyco\'crcd with \'CSic ulo~ to elongate. divcrt iculatccclls. Lamel lae ascendi ng. narrowly adna1e-: 

§ Sauhariferm•, p. 96 
6. Basidiomata d ifferently chara<.'tcrizcd. 

7. Entire pileus brightly coloured (bright pink. orange. red: not yellow or while). Sti pe not brownish. 
Odour, on drying. not o f iodoform. Spores amyloid . 
It Lamellae subhorizon ta l, broadly adnate. Plcurocys1idia prese nt. J•i lcipcllis somewha t gelat i· 

nized: * /..J.Jl'ult>fl tae· Rosf'flae, p. 102 
8. l amellae asccnding-unci n:uc. Pleurocystidia absent. Pilc ipcllis not gelatinized: 

§ Lucull'lltf/I'· Pterignwe, p. 102 
7. Diffe rently characterized . 

9. Stipe bright pink . Spord hardly, if :u a ll . a myloid . Chcilocystidia divcrticula tc. Pteurocystidia 
absent . Pilcipcllis so mewhat gelatinized (but not separa ble): § Momicofa. p. 103 

9. Differently eharaetcm.cd . 
10. Spores practicall)' a lways amyloid ; where spores a re (or seem to be) non·amytoid. lamellar 

trama stains vinaceous to purplish brown in Melzer's reagent. 
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II. Lamellae with the edge of a different colour (deep yellow. pink ish brown. red-brown. 
purplish brown. oli ve brown. blackish. dark greeni sh) and usually more imenscly 
colou red than the sidi."S. except in one case where the stipe is deep ye llow throughout. 
Lamellae ascending. not tinged purplish on the sides. Stipe not exuding red juice when 
cu t. Cheilocyst idia either smooth or somewhat brancht.-d or variously covered with 
long and often contorted excrescences. Hyphae of the pilcipellis usually diverticulate. 

§ Rubromarginarat·. p. 106 
II . Oiffercntly characterized . 

12. Lamellae wi th the edge yellow. orange. o range-red. or purplish brown. 
13. Chcilocystid ia more or less densely. onl y apically. and usually very regula rly 

cove red with warts or longer excrescences (chei locystid ia with long. irreg­
ularly shaped and/or branched excrescences being rare and always mixed wi th 
the usual warted kind ). Lamellae ascendin g: 

§ Luculemar-Eit•g(llllt•s. p. 101 
13. Cheilocystidia smooth. lamellae more or less horiwntal. ti nged pu rplish. 

Hyphae of the pileipcll is smoot h: . § Caludum~·s·Marginatat' . p. 112 
12. Lamellae wi th the edge concolorous wi th th e:: sidc::s or paler to whitish. 

14. C heilocystidia apically. more rardy ,·en trall y. covered with shorter or longe r 
exeresccnccs: the fo rmer (shorter) kind usually very numero us. the Iaue r 
often va riousl y shaped. branched and/~r contorted. 
15. Spores pip-shaped. 

16. Chcilocystidia wi th apical excrescences. 
17. Basid ioma ta small to minute. growing on non-woody stem s o r 

dead \caws. Sti pe insititious or wi th mycelia l filaments rad iat­
in g fro m the base: § l,alyadrlphia, p. 103 

17. Diffc rent\ycharacterized . 
18. Lamellae ascending: t.-dge convex. 

19. Sti pe fragi le. Chci locystid ia as a rule densely and 
regula rly covered wit h warts or somewhat longer (but 
mostly narrow) cxcreS<:cnces: . § Fi/ifNde.f. p. 99 

19. Sti pe rigid or elast ic-tough . Chcilocystidia spari ngly to 
moderately CO\"ercd with variously shaped. not in· 
frequently branched and contorted c.t.:crcsccnccs: 

§ M}Tena. p. tOO 
18. Lamellae horizontal to arcuatc-dL"Curn.:nt; edge in some 

species more pronounced!)' concave than in others: 
§Cinm•llm•. p. 104 

16. Chcilocyst idia with warts or longer excrcsctnees usuall y in the 
ve ntral part: .§ !ntt'fmediae. p. 104 

15. Spores spherica l or al most so: § Supimw. p. 98 
14. C hei\ocystid ia smoot h. not infrequently apically attenuated to form a neck. 

sometimes with a furca tc:: neck. or somewhat branched or wi th few prominent 
excresce nces. 
20. Basidiomata small. fragi le. whi te. flilcus and stipc pubcrulous. Lamellae 

horizontal to somewha t arcuate: § Pudime. p. 105 
20. Differentl y characterized. 

21. Lamellae asc.:cnding. 
22. Stipe exudi ng a watery, milky or coloured juice when cut: 

§ Lilcllfwde.f. p. 108 
22. St ipe not thu s characterized: § Fmgilipnle.f. p. 106 

21. l amellae more or less horizontal. mostly ti nged lilac to purplish. 
Stipe not exuding a copious juice when cut . Hyphae oft he pileipcllis 
smooth. 
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23. Spores amyloid . Edge of the lamellae smooth to fimbriate: 
§ Calodontes- Purat•, p. 112 

23 . Spores non-amylo 1d . Edge of the lamellae coarsdy corrodt-d· 
crenate: . § Calotlont(•s- Violucl'lfm·. p. 11 2 

10. Spores non-amyloid. Lamellae not 11csh~olou rcd or viohu.'tous. Uimt:l lar tnuna not 
stai ning vinaceous in Mcl7er's rc=agcnt o r only weakly reddish. 
24. Pi leus whit ish. genera lly tinged brown1sh. neve r \'iolaccous. cen trally someti mes very 

dark; Cl'CCptionall y pure white but then pileus no t hygrophanous. 
25. La mellae ascending. edge convex:. . § Hiemales- 1/iemaks. p. 114 
25. Lamellae more or less ho rizontal to arcuate. cdgl' concave: 

§ 1/it•ma&•s-Omphu/iclfim·. p. l iS 
24. Pi leus brigh tlycolourcd (yellow. o rangt:. red, p ink . pure wh ite). hygropha nous,:ll k ast 

m t he white fo rm s. 
26. H)·phac of the sti pc continuous wit h those of the pileus: . S AdrmidNI('. p. 11 2 
26. Hyphae of the stipc abr uptly dis tinct from thost of the pileus: 

S'o' N ONY M'o' AN I> O ESC'R I PT I ONS 

OF T il E SU 601VI S I ONS 

M " c EN A (Pers. ex Fr .) S. F . Gray 

§ Acirulm•. p. 114 

Agoricr1S (St."Ct. ] Mra ua Pcrs., Tent. fung. Suppl.: 69. 1797.- A~o:aricus sect . ,\-fycena l,ers .. Syn. meth . 
Fun g.: xvi . 375. 1801. - ARttrirus trib. M )'f'l'll(l Pers.cx Fr .. Syst. mycol. 1: 9. 140. 1821. - Mycma( Pers. cx 
Fr.)S. F . Gmy. N:11 . A rr. Br. Pl . 1: 6 19. 1821. - Lectotypc(Donk . 1%1: 190): Myrenagalnicufatu (Scop.ex 
Fr.) S. F. Gmy. 

Basidiomata small to la rge. of myccnoid or o mphalioid habit. more ra rely coll ybio id . Pileus 
gla brous. gra nular. noccosc. pubcru lo us. o r pruinose. sometimes covered with a gelatinous. 
separable pellicle . Lamellae ascend ing. ho rizontal or arcuate. almost free or narrowly ad nate to 
decurrent. Stipe fragile to cartilaginous or clastic-tough. in pa ri or entirely pruinosc or 
pubcrulous. or glabrous, someti mes di la ted below to form a basal disc. o rten basally covered 
with long. coarse fibr ils. Basidia 2-or 4-sporcd. Spo res usuall y pip-shaped. less frequentl y almost 
cylindrica l o r spherical. genera lly am ylo id. more rare ly non-amyloid . Cheilocyst idia clavate, 
obpyriform. fu siform. lagenifo rm or. more ra rely. cylindrica l. smoo th . branched or wi th 
vario usly shaped. simple or branched excrescences. Pleurocystidi a numerous. sca rce or absent 
Hyphae o f the pi leipelli s diverticulatc. less frequently smooth. Lamellar trama staining 
vi naccous to pu rpl ish brown in Melzer 's reagent. in a few cases remaining unaltered. 

I. Sect . SA c c H A K 1 t- E K A E KUhn. ex Sing. 

Mycnw (sect.] San·harifnae KUhn .. Gen re M ycena: 159. 205. 1938 (not vul. publ.: no Latin descr.); Sing. 
in Annis mycol. 41 : 137. 1943 (formall y acet pted as section: not \'al. pub! .: no latin descr.); MJ'l'l't/a .s«t. 
Saccharifi•rat• KUhn . ex Si ng. in Sydowia 1~ : 65. 1962. - Mycenu subs..'Ct . Sacch(lrifcrfll.' (KUhn.) Mtt rodin 
Prodr. fl . mycol. Madaga sc . 3: 19. 21. 26. 1949 (not va l. publ.: no Lat in descr.). - Lectotype (Sing .. 19$1: 
356): M yn•m1 lt'llerrima (Berk .) Qutl. 

PsemlomyunuCej J> ;, Pub!. Fac. Sci. Univ. Charles 104: 138. 157. 1930. - .Mycenasu bgen . PMudomyctM 
(Cejp) A. H. Smith. N . Am. spec. Myuna: 38. 44. 1947. - Ux:totypc:( Do nk . / 962: 254): Myrtna tt nnrimll. 

M)nlla sect . Tt•mwimae A. H . Smith . N . Am. spec. Mycena: 38. 44. 45. 1947 (not val. publ.: no Latin 
dt..-scr.). - l ectotype (Donk , unpublished): Mycena renerrima. 

Mycena stirps Tt'tiNrima A . H. Smith . N. Am. SJX.'C. Myctnu: 38. 1947 (nomen nudum).- Lecto typc(hm 
chosen): Mrcenn tf'ne rrima. 
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Basidio mata delicate. never blue. Pileus no t gelatinizing. powdered wi th vesiculosccclls whic h 
are cove red wi th warts or minute cylindrica l exc rescences. Lamellae ascending. Stipe cove red 
with hairs below or somewhat woolly. with slightly incrassatc base or widened into basa l disc. 
Basidia 2- or 4-sporcd . Spores amyloid . Chcilocystidia clavate to fusiform, covered wi th warts or 
minute cylindrica l cxcrcsccnccs. 

SPI:CIES . Mycena nuci<'ola Huijsm .. M. o.wmmdicola J. E. Lange. M . lt'llt'rrimtl (Berk.) QuCI. 

lmazcki & Toki (1955 : 8) described a Myce11a cryptomeriaecolu which they took to be rela ted 
to the other members of the present section . a lthough they were well awa re of the d iiTcrcnccs. one 
of the more se rious of which is that the spores of their SjX.'Cics were sa id to be non-amyloid . 

2. Sect. B As 1 P EDES (Fr .) Que!. 

Agllficus (sect.j &uipnll'.f Fr .. Epicr. Syst . mycol.: 117. 1838: Cooke. Handb. Br. Fungi 1: 75. 1871 
(formall y accepted as section).- Mycena (sect.J & sipl'dn(Fr.) Qui:l.. Champ. Jura Vosges: 109. 1872: Sing. 
in Annis mycol. 41 : 137. 1943 (rorma ll y acccptt:d as section). - PS4.·udumyl·l'na sect. & sipt•tlt>s (Fr.} Cejp in 
Publ. Fac. Sci . Univ. Charles 104: 139. 1930.- Lc.-ctotype (KUhn .. 1931: 125): Myww strlobatl's( Pers. ex 
Fr.) Kummer. ' 

Ba£idopu.t Ea rle in Hull . N. Y. bot. Gdn 5: 426. 1909. Type species (Earle. I.e .): My('l'IIO sty lohatt'.f. 
My('tna stirps Mucor A. H. Smit h. N. Am. :) JX."C . Mrn·,m: 39. 1947 (nomen nudum).- Lectotype (here 

chostn): M)·una mucor (Batsc h ex Fr.) Gillet. 
,\l)'('f'IIO stirps Loitgisna A. H. Smith . N. Am. Spt.'C . . \1yn•,m: 39. 1947 {nomen nudum).- M on01ype: 

M )'Cf'IIO /ongi.ma HOhn. 
Mru na stirpsSrylobotf'S A . H. Smith, N. Am. spec. MJI-nw: 39. 1947{nomen nudum).- Lectotype(hcrc 

chosen): l\1yct>na srylolxllt'j', 

IJasidiomata fa irly sma ll. wit hout blue o r green colours. Pileus oflen no t exceeding \0 mm, 
pilcipellis gela tino us. Lamell ae asce nding to subho rizontal. free or stellately st.-ceding from the 
stipc. Stipe with more or less pronounced. pubescent basa l disc made up o f infl a ted hyphae: 
hyphae at the apex o f the Sti pe abruptl y d isti nc t from those of the pileus. Basid ia 4-spo red. 
Spores amyloid o r. in o ne case. inamyloid . Cheilocystidia somewha t va riable, usually more or 
Jess clava te, smooth o r spa ri ngly b ranched o r with few plump to very slender excrescences . 

SPECIES. Mycena bulbosa (Cej p) KUhn .. M . darularis (Batsch ex Fr.) Sacc .. M . longisera 
HOhn .• M . mucor (IJatsch ex Fr.) Gillet. M .. 'ilylvbatl!s (Pers . ex Fr.) Kummer. M . tenuispino .w 
Favre. 

Kobayasi (195 1: 4) described a new species which he called Mycena pseudost..,·lobart·s (an 
earlier homonym of M . /JSt' lu lostylotabes Sing. unless the latter is actua ll y meant as an anagra m! ) 

and which he tho ught ' to be vcry ncarto Mycctwstylobm<'s Fr. a nd Mycenamucor Fr.' However. 
he failed to mention the presence. on the pileus. of a detachable ge la tino us pell icle. and the 
apparen t lack o fchci locystid ia renders it doubtfu l whether the species belongs at all to My,·ena . 

Another species placed in this section is M . gaultlreri A. H . Smith (1 947: 51). whic h was 

followed by Singcr (/95/ : 357: /975: 388). butt his d isposition may well prove to be un tenable. (i) 
Smith did not indicate whethe r the stipc in M. gtwlrheri is separable from the pileus. a character 
which he d id no t rail to observe in M . . ftylobates. and which appea rs to be a fc:H urc common to 
the members o f the present sectio n enu mera ted above. (ii) The chcilocystidia of M . gaultheri as 

depicted by Smith (fig. I : 9) arc altoget her diffe rent from the kind prevailing in the species of sect. 
Basipedes. 
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3. Sect. V 1 sc II'E L L ES K Uhn. 

Myuna (sect.) Viscipdles KUhn . in Bull. bimcns. Soc. lin n. Lyon 10: 125. 193 1: Sing. ill Ulloa 22: 357. 
('1949') 1951 (forma ll y accepted as Sl'(.: t ion).- Lr..'(.:" to typc (Sing .• /95 / : 357): Mycenacytmorhi:aQuCI. sensu 
K Uhn. 

M y(W/U subgcn . lnsiticitl KUhn . in Botanistc 17: 93. 1926. - M yccna [rank'?) ltu iticia (KUhn .) KUhn .. 
Genre A·lycena: 172. 1938. Le(:totypc (Donk. unpublished): Myce11a f'lU'hFiermtt KUhn . 

M }Tt' ll(l (St-cl.) builitim• KUhn . in Botanistc 17:93. 1926 (illegitimate: later ho mon ym): not M.ru na sect. 
fnsititiili' (Fr.) QuCI., 1872: 109. T ype species ( Ki.ihn .. I.e .): Mycena pachydanw. 

Afycena [st<:l.) Cyani'StWitt•s KUhn .. Genre Mycena: 159, 190. 1938 (not val. publ.: no lat in dcscr.): Si ng. in 

Annis mycol. 41 : 137. 1943 (formally accepted as section: not \'al . publ .: no Latin d<.-scr.). Ltttotypc 
(Donk, unpublished): Myr('llll cyanorhi:a sensu Kiihn . 

Myretw stirps Am ina A. 1-1. Smith. N. Am. spec. Mycena: 39. 1947 (nomen nudum·). - Lectotype (here 
chosen): Mycena amina (Fr.) QuCl. 

Bas id iomata sma ll to moderately large. with blu ish or blue-green pigment, usuall y at the base 
of the stipc. less frequently also at the margin of the pileus. Pileus viscid . La me llae ascendi ng. 
Stipe without basa l d isc. puberulous to tomentosc. Basidia 4-spo rcd . Spores amylo id . C hci locys­
tidi a (i) sho rt. clavate o r ovo id. a nd cove red wit h few, ncxuous exc rescences. or (ii) elonga te, 
cyli ndrical to somewha t fusi form , smoo th . H yphae of the pilcipclli s embedded in a gela tinous. 
separable layer. 

SPECII:S. M ytetw amkta (Fr.) QuCI.. ,\>/. <'J'(IIf()rhbJ Que!. sensu K Uhn .. M . pachyderma 
KUhn .. M . subclu!ruh•a (Peck) Sacc. 

KUhnc r (/938: 202)hcld the o pinion that M;·,·ena cycmescens Vcl . a lso belonged to thi s section. 

alt hough it differs a ppreciably from the ot he r me mbers ( the st ipe shows no bluish pigmen t but 

turns blue only when rubbed; the c hcil ocystidia ha ve a broad ly rounded head a nd arc sa id to 

have ye llow contents). Later o n (Ki.ihner & Romagncsi. / 953) the name of the species was 

d ropped. 

Singe r (/95 / : 356) poin ted out tliat the binomial M . cyancsccns o f Vclcnovsk)'. being a later 
homonym o f M . C')'(ll/esnm.\· (M ont.) Sacc .. co uld no t be used anc.lturncd toM. cyanipes Godcy 

which he th ought to be synonymo us. l am by no mea ns convi nced . however. tha t M . C)'(mescciiS 

Vel. and M . cyanipt'!>' rea ll y a re ident ica l. Thedcscrip tionsofboth . rcprod u<.:cd by Ki.ihncr(/ 938: 

202- 203). show discrepancies too serious to be disrega rded. 

Even wit h these two spt..-c ics removed. the section seems to me to be an oddly dispa rate 
assemblage . 

4. Sl.'Ct. S u P 1 :--:" E Konr. & Maubl . 

M)'ct'IW sect. Supinae Konr. & M aubl., lc. sci. Fung. 6: 274 . 1934.- Lcctotyl)\: (Donk . unpublished): 
Myana .fupina (Fr.) Gille!. 

M ycena [rank?l Exmccat> KUh n .. Genre Myce11a: 160. 237. 1938 (not val. pub!. : no Latin descr.).­
Mycena sec!. t:xsuccae (KU hn .) Sing. in Annis mycol. 41 : 138. 1943 (not val. pub!. : no Latin descr.).­
Lcct01ypc (here chosen): Mycena supina . 

Mycena (subscct'!l Corticolat> Ki.ihn .. Gen re M)·cena: 160, 237. 1938 (not val. puhl .: no La tin dcscr.). ­
Myce1w stirps Corricola (KUhn .) Si ng. in Annis mycol. 41 : 13R. 1943; in Lilloa 22: 358. (' 1949') 1951 
(in admissible term denoting rank). - Mycena sect. CorriclJiat> (Kii hn.) A. H. Smith. N. Am. spec. Mycena: 
39. 60. 66. 1947 (not val. pub!. : no Llitin dcsc:r.). - Myct'IW subsc.-c t. Corricolat>( K iihn.) Sing .. Agar. mod. 
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taxon., 3rd ed .: 389. 1975 (nol \':tl. pub!.: no La lin dcscr.). - Le-ctotype (Sing., /975: J89): Myn•nu cortil"ola 
!>C'nsu Pat .. KUhn . 

. \(I Cr'"'' (scr?J Culotlolllc>.f KUhn .. Gen re Mycrna: 23~ . 193~ (nomen nudum). Mono1ypc: Myn·m1 
rt'IIIIS/11/aQui:l . 

Myct'lla(scr?j C'fmcolore.r KUhn .. Ucn re Myct>m1: 240. 1938 ( nom~n nud um). LI."CIOi ypc (here chosen): 
\f}"fNW .tupino . 

. HJn•na sti rp~ Corticola A. H. Snllth. N. Am. SJX"-"- Myt·t·rw: 39. 1947 (nom~n nudum). - Lectotype (here 
chosen): Mycnw cortirola sensu KUhn . 

. \fycrna Sli rps S11pina A. H. Smith. N. Am. SJ>l"C. MrcMu: 39. 1947 (nomen nudum). - Lectot}'JX' (here 
chosen): Mycrna supi11a. 

H:lsidioma ta small. inhubi ting wood or bark of living trees. Pileus pru inosc 10 noccose. mo re 
r:trcly glabrous. l amellae li ttle ascendin g. usu:.l\y mo re or less horizontal and broad ly adnatc. 
Stipe wit h the.: b<.tsc pubescent. tomentosc o r strigosc. Basidia 2· o r 4·spo red. Spores spherica l or 
a lmost so. amylo id. Chei locystidi aclavate to pyriform. apica ll y covered wi th sho rt to fa irly long. 
simple to branched. and some ti mes ir regu larly shaped excrescences. Plcurocystid ia scarc.·c o r 
abse nt. 

SPf.Cif."'i. - Myn•nawrrimlisA . H.Smith . '!M .madronirola A. H. Smi th . iH. me/ii~etw (lkrk. & 
Cooke apud Cooke) Sacc. ( = M. corticola sensu Kii hn .). M . psemlomrtimlu KUhn .. M. supitw 
(Fr. ) Kum mer. M. renustula QuCI. 

In connection with the present section . a ttention must be d rawn to an o ld sectional name. T hi s 
is sect. lnsiritiae (Fr. ) Q uCI., origina lly published by Fries (1838: 118) as Agaricus (sect.]IIL~ilitii 
(' lmitilial''). Earlc(/909: 425) was prompted to ra ise th is section to generic level under the name 
Jnsiliria, of which he indica ted Agarkus <:urtic·olu. as Fries must have known it. as the type 
:.pt."'Cics. It is no t difficult to see that thi s choice has led Do nk (unpublished) to sc k"Ct the same 
spceics as the lectotype of sect. lnsititiue. As expla ined in a previous paper (Maas Geestcra nus, 

1979: 280) . the re a rc two concepts regarding the interpretatio n of the S(X"Ciliccpithct c·urlkola: ( i) 
Singer had pointed o ut that the species as redesc ribcd by KUhner must be renamed M . meliigetw 

(Bcrk. & Cooke apud Cooke) Sacc .. wit h which I agn::c: (ii) Agaric:llscorticola as understood by 
Fries. howeve r. is a nomen a rnbiguum. It fo ll ows tha t the name of a secti on typified by an 
unidentifiable species cannot be used. 

5. SL-ct. F 1 L 1 rEo t:: s (Fr.) Q uCI. 

Agarints !secl.) Filip('(/n Fr., Epkr. Syst. mycol. : I ll. 1838 ("Fi/ojl('d(•s'): Cooke. Hand b. Br. Fungi 1: 70 . 
1871 ('Fi/Q{N'tld, fo rmally accepted as scc1ion). - Myunu (secl.j Fili{N'des( Fr .) QuCI .. Champ. Jura Vosges: 
t06. 1872 ('Filopetld).- M)"N'na (subsect?) Filipc•tlt-s (Fr.) KUhn .. Gen re Myrrno: 161. 279. 1938 . 
.\IJ'Una subsect . Fi/iptdt's(Fr.) Mt trod in Prodr. n. mycol. Madagasc. J : 20. 21 . 33. 1949.- lcctotypc (hcre 
chosen): Myrmafilopes (Bull. ex Fr.) Kummer. 

Linopotlium Ea rle in Bull. N.Y. bot. Gdn S: 427. 1909.- Type species (Earle. I.e.}: Mrcwwfilo{H'J. 
Jfyrnw stirps Virilis Si ng.;, Ann is mycol. 41 : 138. 1943 (inad missible term denoting r;•nk). - Lec1otype 

(here chosen): Mycena ~·iii/is sensu KUhn . ( = Myce11a filope.f) . 
. Hyrena stirps Mnutu A. H. Smilh, N. Am. spec. Myrl'na: 40. 1947 (nomen nudum). leclotype (here 

chosen): ,\1ycena ml'/ala (Fr.) Kummer . 
.\1yuna sti rps Filipes A. H. Smith, N. Am. spec. Myuna: 40. 1947 (nomen nudum).- Lectotype (he re 

chosen): Myn•nu fi/()pt.'S. 



100 PF.R SOON I A Vol. I I. Pan 1. 1980 

Basidiomata fai rl y small to medium la rge. Pileus dry. La mell ae ascend ing, narrowly adnatc, 
usuall y ra ther narrow but wit h the edge always convex. Stipe usually e lo nga te. narrow, fragile . 
never viscid . at the base covered with long. coa rse fibrils . Basidia 2· or4.sporcd. Spores amyloid . 
Chc iloqst idia clavate to obpyriform or vcsicu lose. more ra rely somewhat irregularly shaped. 
more o r less densely covered apically wi th wansorelongate excrescences. Plcurocyst idia mo re or 
less similar or absent. Hyphae of the pilcipcllis (as fa r as known) diverticulatc. 

SrECtES .- ?My('CtUIUfcaliniformis( Murri JJ) Murrill. M . ale.wmdriSi ng., M . tlfrO<llboides Peck, 
M .fllopes (Bu ll. ex Fr.) Kummer. M . lwdsuniuna A . H . Smi th . ? M . /iueaw(Bull. ex Fr.) Kummer 
(a species about which I am as yet somewhat uncertain ). M . mewta (Fr.) Kummer. M . mirata 
(Peck) Sacc .. M . oortitma Ho ra. M. peyt•rimlwffti Maire. M . rapiolens Favre . M. sepia sensu 
Lundell (see Maas Geesteranus. 1980b: 185). M.urt.miu(Fr . ex Fr.)Qui:l.. M. xamholeuca Kiihn . 

· Filipedes' is the grammatica ll y correct form. and Fries ( 1874: 4. 144) changed the sectional 

name uccordingly . But the SJX..'Cific epi thet of Mycenajilopes. being the time-honoured nota tion, 

is ma intai ned. 

6. Sect. M yccna 

Agtuicu.f trib. Propriar Fr .. Obs. mycol. l : 155. IS IS. - Lectotype (Donk. unpublished): Agaricus 
galnirulatus Scop. 

Agaricus [sect?) Myc(' f/0{•-genuilla'' Fr .• Syst. mycol. 1: 140. 1821 . - l«totypc (here chosen): Agaricus 
gafuiculatus. 

Agaricus )sect.) Rigitlip1•tln Fr .. Epicr. Syst . mycol.: 104. \838: Cooke. Handb. Br. Fungi 1: 67. 1871 
(rorm a\ly accepted as section). - MJ("c'na )se.:: t.J Rigidipecks (Fr.) QuCI .. Champ. J ura Vosges: 104. 1872: 
Sing. in l 1lloa 22: 357. (' 1949') 195 1 (rormally ncrepted as S(."Ction). - Myww )subsect?] Rigidip('(/c•s (Fr.) 
KUhn .. Genre Myctna: 161. 317. 1938. - M yn·1w groupe Rigitlipnlts (Fr.) Konr. & Maubl.. Agar.: 321. 
1948 (inadmissible term denoting rank). Lectotype (Sing .• IY51: 357): Aguricu.t galnirulatus. 
St~r~opodium Earle in Bull . N.Y. bot . Gdn 5: 426. 1909. Typcspccies(Earlc. J.e.): Mr u nagaluirtllata. 
Myt•tna subgen . £u·Mrctna J. E. La nge in Dansk bot. Ark.. 1 (5): 11. 12. 18. 1914 (Inadmissible name: Art. 

21. 3). - l ectotype {here chosen): MJcetW galt.·r iculata. 
Myn•na sect. GranulataP J. E. lange in Dansk. bot. Ark.. 1 (5): II. IS. 28. 19 14. - Myct'ti(J (rank?] 

Grwwlutm•(J. E. l unge) KUhn .. Genre M)"CPna: 237. 1938.-Mycc:•mtsubsect . Grmwlatut'{J . E. Lange) Sing. 
in Ann is mycol. 41 : 138. 1943: in Li11oa 22: 358. ('1 949') \951 ; Agur. mod . taxon .. 3rd cd .: 390. 1975 
(illegitimate: later homonym): not Mycnw subSttt. Granulatm• (KUhn .) Sing .. / 943: 131. - l ectotype 
(Sing .. 195 1: 358): Myrena galtriculatu. 

M)l"""" (subst"Ct .) Concolart'S J. E. lange ;, Dansk bot. Ark . 1 (5): 15. 28. 1914 (illegi tima te: later 
homonym): not Mycena )subst--ct .) Conrolor,.f J. E. lange. 1914: 13. 20. Lc.-ctotype (here chosen): Myuna 
galuiculaw. 

Myct•mt subgcn . Eumyc~na KUhn . in!Jotanistc 17: 93 . 1926 (inad missible name: Art . 21. 3). - Lcctot)'pe 
(here chose n): M )TtiiU gulc<rimlma. 

Mym w (sect.) Typiccw KUhn . in Botilnistc 17: 93. 1926: in Bull. hi mens. Soc. linn. Lyon 10: 123. 1931. ­
Lec totype (Donk. unpublished): Myu na galnkulata. 

Myct'lur(subsect.) AgltmmosaP Oort in Mcdcd. Ned. myco l. Ver. 16- 17: 200. 228. 1928. - l cctot)'pe 
(Donk. unpublished): Mycnw ga/ericJdata. 

Myrena subgcn . M )•rt•nopsis Cejp ;, Pub\. Fa\·. Sci . Univ. Charles 104: 4, 7, 153. 1930. - M yct•nu (rank?) 
M )"CPimpsi.f (Cejp) Kiihn .. Genre Mycnw: 160, 212. 1938: not Myanopsis Vel .. 1947: 35; not D(•/it"atulo 
(scct .j Myunopsis Locq .. 1956: 11 8. - lt-"Ctotypc (here chosen): M)"C~IIa galnir ulaw. 

Myww s«t. Typit"Ot' Cejp in Publ. Fac. Sci. Univ. Charks 104: 4. 7. 1930. - L«totype (here chosen): 
Myrena galericulaw. 

Mywza sect. Gulerirulawe Kon r. & Maubl.. k . sd. Fun g. 6: 27 1. 1934. - L«totype {l)o nk . unpublisht.-d ): 
Mrcena ~taluirulata. 
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J /}'t('lla (subscct.j Typicae J. E. Lange . Fl. :agar. dan . 2: 32. 43. 1936. - Leclolypc tDonk . unpublish(.'d): 
M ,IT C'riU gulerimlura . 

M)·w ra stirps Galerirulma Smg. ;, Anni s mycol . 41 : 139. \943: in Lilloa 22: 359. (' 1949' ) 195 1: 1\ gar. mod. 
taxon .. 3rd cd .: 390. 1975 (inadmissible term denoting ran k). - Lectotype (here cho~n): My,·enu 
gull·rtcufmtl . 

M ,I'C'I'IIII stirps Prmlla A. H. Smi th. N . Am. spec. M yuna: 40. J947 tnomen nudum).- Lectot)'pc (here 
choSen): Myct:na fJIMilla 1\ . H. Smith. 

M yn•11u stirps Fugewrw n A . H. Smi th, N. Am. spec. M ycenu: 40. 1947 (nomen nud um).- Monot ypc: 
\I} C'I.>IUI/agetorum !Fr.) Gillet. 

Mytwra stirps M 1•ga:J.pom A. . H . Smith . N . Am. spec . . \fyn>lw: 4 1. 1947 (no men nudum).- Lectol)'pe 
(hcre cho~n) : Myn·na megciS{H)m KauiTm. 

?.\lycn w stirps P(/rubolim A . H. Smith, . Am. spec. M)·tena: 4 \. 1947 (nomen nudum).- Lec totype 
(here chosen): M ,rtt'll(l paraboliet1 sensu Kauffm. 

M)·tena sti rps l11clinatt1 A. H. Smith . N . Am . spt.-c . Myc·ena: 41. 1947 (nomen nud um).- Lectot ype (here 
chosen): M )'cnw inclimtto (Fr.) QuCI. 

Myct>na stirps Gafu iculow A . H. Smi th, N. Am. SJX'C. M y ct'mr: 41. 1947 (no men nud um).- Lectotype 
(hcrecttoscn): M yc('IIU $:(1 /t•ric,/aw. 

M )'U IIO subgen. M )'t'i'na: Locq .. Peti te n. champ. F r. 1: 174. 1956. - l '--ctotypc then: chosen ): M y r:t>na 
¥Uit r1m/ata. 

Basidioma la fai rly la rge 10 large. so met imes dense ly rasciculate. Pileus witho ut gela ti no us. 
detachable pilc ipd lis but in some cases lubricous when wet. Lamell ae ascend ing, with age 
tending to beco me subhorizo nta l. St ipe usuall y rigid and tenacious, or e lastic· to ugh. I he base 
cove red wi th lo ng. coarse fibrils , not infreq uently radicating. Basid ia 2· or 4· sporcd . Spo res 
amyloid . Che ilocystidia cla vate to subfusifo rm o r irregularly shaped . simple to somewhat 
branched. more o r less densely covered with sho rt to lo ng and then o rten ncxuous excrescences. 
more rarely smooth . Ph:urocysti dia none . 

SPt.Cif.S.-Myct' IUI atrochalybaetl Huijsm., M.fux~torum (Fr.) G illet. M . jlONihium Kii hn .. 
,\1 . galericu/aw (Scop . ex Fr.) S. F. G ra y. M . hem i::;phan im Peck. M . i11clinalll (F r.) QuCI.. M . 
macu/aw P. Karsl. . M . megaspora Kauffm .. M . occidt•ntalis Murrill. M . p11.~illa A. H. Smith. M . 
ra(/icm ella (Peck) Sacc .. M . rugulosiceps (Kaufl m.) A. H . Smith. M . timimwbulum (Fr .) QuCI. 

7. Sec!. L u c uI en 1 a e M:tas G .. st•ct . no ,·. 

Basidioma ta stalura media. !'ileus omnino vel margine S.'t ll em laete colonHus. haud in stratum 
gtlatmosum \Crgens. plcru m4 uc ta mcn hyph1s supcrficiatibus parietibus submucosis praeditis. Lamellae 
acie laetc co\oratae. haud al bae. Stipes pl us minusve elongatus. Basidia 4-sporigera . Sporac :un) loidcac. 
Che1locySiidia a pice \'errucis vel sctulis pral'(h ta . sacpius sucocolorato repleta. Hyphae pilei pet! is ve rrucosac 
\'el spinulis tcnuibus muniwc. - SJX.-cics typica: M yana auram ioliWrRillaUI (Fr.) QuCl. 

Basidio mata med ium large. Pileus enti rely or a t least margi nall y brightly co loured . witho ut 
gelat inous. detachable pell ic le bu t rrcq ucn tly the hyphae o r the pilc ipcllis more o r less 
ge lati nizi ng. La mellae with the edge bright ly coloured but not white . Stipe more or less elongate. 
Basidia 4-sporcd . Spores amylo id . Cheilocystid ia apicall y wa rted o r with longer excrescences. 
ortcn with coloured content s. Hyphae of the pileipcllis verrucose or finel y spinulosc. 

7.1. Subsect. Elcganlcs Sing . ex Maas G .. . whJe<:t. 110\'. 

M)Ct'll(l (su~'Ct . l Marginatae J. E. Lange in Dansk bot. Ark . t (5): 15, 28. 19 14 (i llegit imate: la ter 
homonym): not M}'('('na !subsect.] Margi1ratat' J. E. Lange. 1914: 13. 18.- Lectotypc(here chosen): M ycnw 

t ltRUIIS ( • M . m1rmll i<nnargmaw). 



102 P ERSOON I A - Vol. I I. Pa rt 1.1980 

Mp :1•ntJ(subsect?) Calotltmli'.f Ki.ihn .. Genre Mycenu: 161 . 265. 1938 (i llcgit im:ue: lau:r homonym): not 
Mycr>ml (S«L) Calot/Qtrfi'S (Fr. ex lkrk .) QuCI .. 1872: 102. Lectotype (here chosen): M)"Cl'na i!ll'gwu. 

Mrn•na fser?) Fili[H'dP.f Kiihn .. Genre Mycena: 268. 1938 (nomen nudum). Lectot)-pe (here choSI!O)' 
Myct>11a t>lf'ga11s. 

Myct'tltl st irps t::lrgwu Sing. in Annis mycol. 41 : 138. 1943: m lilloa 22: 358. (' 1949') 1951 : Agar. mod 
taxon., Jrd ed .: 390. 1975 (inadm•ssible term denoting rank). Lectotype (here chosen): M ycma t'll'gans. 

Mycena subsect. Granulawe A. H. Smith, N. Am. spt.-c. Myt'l'rm: 40. 196. 1947 (illegit imate: l:•tcr 
homonym): not .IHycnw S\."CI . Grttmtlatt'e J. E. Lange. 191 4: 15, 28.- Lectotype (here chosen): Myana 
auramiomarginalu. 

Myc-ena stirps Eltglms A. H. Smith. N. Am. spc:c;:. Myrena: 40. 1947 (nomen nudum). - Lcctotypc(hcr( 
chosen): Myunu dt•gans . 

. \fyc-nw (subst."l?l Edrinitlm• l ocq .. Petite n. ch:1mp. Fr. 1: 174. 1956 (not \'al. publ.: no Latin dcscr.). 
Lectotype (here chosen): M y n •tWjT(I I'e.frc•n.f Vd. 

Basidiomut<t characteribus sicut in secl. L!lrulemae sed lamellae adsccndcn tcs <tn~ustcque adnatat . 
plcu rocystidiis null is vel clava tis \"errucosisquc. 

Basid iomata wit h features as in S4.."'CI. Lumlemue but lamellae ascending and narrowly ad nate. 
and either without plcurocystid ia or plcurocystidia wi th warted apices. 

St•ECIF.S. - M ycem./ mmmtiomarginaUl (Fr.) QuCI., M . chloramha (F r. ex Fr.) Ku mmer, ,\1. 
flm·e.\·cem· Vel.. M. strubilinoides Peck. 

7.2. Subscct. R osellae Sing. ex Muus G .. subst•ct. nov. 

Myn·m1 stirps Rosella A. H. Smith , N. Arn . spec. Mycena; 40. 1947 (nomen nudum). M)'fl'lla st ir~ 
Rul't•lla Sing. in Lilloa 22: 359. ('1949') 1951: Agar. mod. taxon .. 3rd ed. : 390. 1975 (inad missi ble term 
denot ing ran k). - Monotypc: Myct>na rose/la (Fr.) Kummer. 

Basidiom:ua characteribus sicut in sect . Lurulemae sed lamellae subhorilontalcs lateque adnat.ae, 
pleurocystidiis ampullaceo-fusiformibus lacvibus munitae. Pileipellis subgelatinosa . 

Basidiomata wi th fcutures as in sect. Lucufenrae but lamellae subhori1.0nta l and broadlv 
ad nate. and charac terized in havi ngumpullaccous to fusiform. smooth plcu rocystidia. Pi lcipcll iS 
somewhat gelat inized (but no t separab le). 

SPECIES. Mycww rosefla (Fr.) Kummer. 

7.3. Subscc t. P1erigenae Maas G .. subsect. nov. 

Myrt'na [ser?J insititiae KUhn .• Genre M yc·ena: 267. 1938 (nomen nudum). Monotype: M )'(tfiO 
ptNigc•r~(r (Fr. ex Fr.) Kummer. 
Myrc•t~astirps Pterigt>naA . H. Smith, N. Am. spec. Myrena: 39. 1947(nomen nudum).- Lectotype(hm 

chosen): Myuna plnigt>na. 
M y rt'lla subsect. Subinr arnatae A. H. Smith. N. Am. SJX.~ - Myremr: 103. 1947 (nomen nudum). ­

Lectotype (here chosen): MJcena pterignra. 

Oasid iom:lla eharactcri bus su:ut in sect. Lm·uft·mm· St.--d ltunellae adscendentes-uncinatac, chcilocysudia 
setuhs longis pracd ita, plcurocystidia ab!>Cntia . Pileipellis h:aud gcla tinosa . - Species typica: MyrtNJ 
ptt>ri~:ena . 

Basidiomata wit h features as in sect. Lucu/emat> but lamellae asccnding·unci natc. cheiloc)'s­
tid ia with long excrescences. and pleurocystid ia Jacking. Pilcipc ll is no t gela tinized. 
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SI'I:.Cli:S.-Myfena pterigena (F r. ex Fr.) Kummer. 

Singer ( 1943: 138)first placed thi s species in stirps £ /exans. latcr ( / 95 / : 358: 1975: 390) in stirps 

Polymlt4fJiw. but it differs fro m both in some characters that c:111no t be ignored . Th is has led me 
to regard M . pu.>rigl'na as a species in a somewhat solitary position. 

8. Sect. Po I y ad c phi a Sing. ex Maas G .. seer. nO\'. 

,\ f.m•na l subStt t:' l /n ~iririae Kii hn .. Gen re MJn!tltr: 161. 248. 1938 (illegitimate: later homon) m): not 
\l}ec'ntr iStt t .l ln.fitit iat' (Fr.) QuCI .. 1872: 109 . 

. \ f.rrcno stirps f'o/y{I(Mplw Si ng. in Annis myco1. 41 : 138. 1943: in LiiiOti 22: 358. (' 1949') 195 1: Agar. mod. 
taxon .. 3rd ed .: 390. 1975 (inadm issible term denoting ra nk ). l ectotype there t·hoscn): M)'<"t'rm 
po(mddplw (Lasch) Kiihn . 

,\flw na stirps Capil/ari.f A. 1·1. Smit h. N . Am. spec. My n •rw · 39. 1947(nomen nudum ). LI.'Ctotypc(herc 
chosen): Myuna rapi//(rri.r tSchum. ex Fr.) Ku mmer. 

Myunasubsttt . f"11.rcae A . H.Smith. N. Am. spec. ,\lycerw · 109. 1947 Cnomcn nudum). Lectotype I here 
~· hoscn): Myuna capiflari.r . 

.\f.Jwna (subscct'!) Foliioolae Locq .. l•ctitc 11 . champ. Fr. 1: 174. 1956,t not val. pub\.: no latin descr.). 
L~,;to t ype (here chosen): Mya na polyade/plia. 

Bu1o1diomata pa r\'u \'cl min uta . :td(auks vel ad folia dejecta. !"ileus usque ad r. 7 mm la tus, glaber \'el mrius 
~ranu latus vel subpu bcsccns. albus vel cmercofusc us vel non raro lactius coloratus. Lamellae h:wd 
numcro1oac. udsccndcnlcs vel hom:onlalcs \ 'CI subarcuatae. acic lalcri busconcolorc. Slipcs insiticius vel basi 
fila mentis radiantibus instr uctus. Basidia 2- vel 4-sporigcra. Sporac amylo1deae ~d interdum haud 
m.&nifel>tc. C heilocystidia davat:l \'CI o bpyriform ia. apicc vc rrucosa. Hyphae pilei pcllis d ive rt ku latae. 

Uasidiomala small to very small . growing o n no n-woody stems o r fa llen leaves. Pileus up to c. 
i mm wide, glabrous. more rarely granula r to somewhat pubcsccnl. white to greyish brown but 
not inrrequently with brighter colours. Lamellae no t numero us. ascending or hori zonla l or 
-1uba rcuate. wil h I he edge concoloro us with the sides. Stipe insit itious or with mycelial filament s 
radicu ing from the base. Basidia 2- or 4-spored . Spores amyloid bu t di scolo uring sometimes 
hard ly noticeable. Cheilocys1idia clavate to obpyriform. apiC<lll y verrucose. H yphae o f the 
pilcipcllis di vert iculalc. 

S I'ECIES. M )'f(.,(l m pilluris (Schum. ex Fr.) Kummer (no t M . capillar is P . Karst.). M . 
juncicola (Fr.) G illet. M . lollll"llJ(ii Sing .. M .polyadelpha(Lasch) KUhn .. M . quercus- ilicis KU hn .. 
M. smithicma KUhn .. M. rubarioides ( Maire) KUhn., M. typluu! (Schweers) Ko lla ba. 

9. St.-ct. M on 1 i co I a Sing. ex Maas G .. seer. nDI'. 

,\lyn•rw s1irps Momicola A. H. Smilh , N. Am. spec. Mycrna: 40. 1947 (nomen nudum). i\1ycn w stirps 
.\fv rl tif·olll Sing. 111 Lilloa 22: 359. (' 1949') 1951; Agar. mod. taxon .. 3rd ed.: 390. 1975 (inadmi ssible term 
den oting rank). ll,;totypc (here chose n): Mycena momicola A. H. Smith. 

Basidio m:ua statura media. Pileus glaber. rubcr. Lamellae crebrae. adscendemes·adna tac, den ique 
horizon tales, acie laleribus conculore. St ipes pn mo roscus. basi sparsim librillosus. Basidia 4-sporigeni. 
Sporae vix amyloidcae. Cbciloc) stid m spmu lis sa l longis munita. Pleurocystid ia absentia. Pilei pc:lli s 
suhgelatinosa . 

Basidiomala medium large. Pileus glabrous. red . Lamel lae numero us. asccnding·adn ate. 
lx"'toming horizonta l. with the edge concolo ro us with the sides. Stipe a t first bright pink , sparsely 
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fib rillose at the base. Basidia 4-spo red. Spores very weakl y amyloid (Singcr. l.c.) o r perhaps non­
amylo id (Smith . I.e.). Cheilocystidia with fa irly long excrescences. Pleu rocys tidia none. 
Pilcipcllis subgclatino us. but not sepa rable. 

SPECJF.S.- Myn'm' momit:olu A. H. Smith . 

10. Sect. Cine r e II a e Sing. ex Maas G .. sect. 110\' . 

Myct'IW (subsect?) Omphaliariae Kii hn .• Gen re Mycena: 161, 354. 1938 (not \'a I. publ. no l..ati n descr.). ­
Lectotype (here chosen): M)'('!'tW cimwlla (P. Karst.) P. Kam. 

Myaua sti rps M isera A. H. Smith , N. Am. spec. MycMa: 41. 1947 (nomen nudum). - Lectotype (here 
chosen): Mycrna mi.tera sensu A. H. Smith. 

M yl'ena sti rps Cinnella A. H . Smith. N. Am. spec. Myct>~~a: 4 1. 1947 (nomen nudu m).- M }wna stirps 
Cilwrella Sing. in Li11oa 22 : 360. (' 1949') 195 1: Agar. mod . taxon., 3rd cd. : 39 1. 1975 (inad missi ble term 
denoting rank). - Lectotype (here chosen): M ycena cinerella. 

?My<nm stirps Submn;o/or A. H. Smith. N. Am. spec. Mycena: 4 1. 1947( nomen nud um). - Monotype: 
Mycenn .wbclJfi<Oior A. H. Smith. 

'!Mycnm stirps Clarit-ular i.f A . H . Smi th. N. Am. spec. Myce11a: 41. 1947 (nomen nudum ). - Mon01ype: 
Mycena rlm-iculnr i.f (Fr.) Gillet. 

Uasid iomata aliquantula . habitu plus minusvc o mphalioidco. austere colorata. Pileus skcus wl plus 
mi nusw lubric us. La mellae horizontales, la te adnatae vel arc ua t o-d~..-cu rrentcs. Stipes siccus vel viscosus. 
Basidia 2· vcl4-sporigcra. Sporac amyloideae. Cheilocystidia d a\·ata vel raro subcyl indrat:ea. a pice surculis 
brevi bus vd longioribus. sacpius dh·ersc format is atque ramosis instructa. Pleurocystidia absentia vel rara. 

Basidio mata fair ly small . mo re or less o mpha li oid . with dull co lours. greyish to su bfuscous. 
Pi leus dry to mo re or less lubricous. Lamellae ho rizonta l. broadly ad na te to a rcuate-decurrent. 
Stipe d ry to viscous. Basidia 2· o r 4·spo red . Spores amylo id . Cheilocystid ia clavate. more rarely 
almost cylindrical. apica ll y covered with shon eror longer.oflen va riously shaped and branched 
excrescences . Pleurocystidia lac king o r rare. 

SJ>ECtES.- M ycena uleuriosma .Favre. M . cariciuphila Redhead, M . cinen•lla (P. Karst.) P. 
Karsl. . 1\.-/ . cineroidt'S Hintikka. M. clavicular is (Fr.) Gi llet. M. concolor (J. E. Lange) Kiihn .. M. 
pseudopicra (J. E. Lange) Kiihn . 

Singer (1951: 360. 1975: 39 1) considered Mycf!na subconcolor to be a member of th is secti on. 
but the desc ript ion by Smith (1947: 366) o f a ·wide band .. . of di sti nc tly gelatinous hyphae. 
occurring beneath the hypoderm ... ' seems lobe an anomalous feature. MycMa cltH"icularis may 

be yet another species tha t had better be removed (Maas Gcestcra nus, J980c: 4 15). 

I I. Sect. In 1 e r m ed i ae Kiihn . ex Maas G .. sen nO\'. 

Mycnra [subSI..-c t'!) lmermediae KUhn .. Genre M}Tenu: 160, 375. 1938 (not vul. pu b!: no Latin descr. ). ­
U..-ctot )'pc (here chosen): Myanu latifoliu (Pl-ck) A. H. Smit h. 

M }wrw sti rps lntem wdia Sing. in Annis mycol. 41 : 140. 1943 (i nadmissible term denoti ng rank). 
U..-c tot ypc (here chosen): M}"("enalatifolia. 

My1·erw st irps Lmifa/itl A. H. Smith. N. Am. spec. Myct•na: 40. 1947 (nomen nudum). - M ycNw sti rps 
Wtifolia Si ng. in Lilloa 22: 360. ('1949') \95 1: Aga r. mod . taxon., 3rd ed .: 391. 197S (inadmissible tc:rm 
denoti ng rank). - Lectotype (here chosen): Mycena latifolia. 

?Myn•nu stirps Bon•ahs A. H. Smith, N. Am. spec. Myn•na: 41. 1947 (nomen nudum). - Mycenn sti rps 
Bon·ali:> Si ng. in Li lloa 22: 360. ('1949') 195 1: Aga r. mod . taxon .. 3rd c:d .: 391. 1975 (inadmissible term 
denoti ng rank). - lectotype (here chosen): Myrnw borl'ali.f A. 1-1 . Smi th . 
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Basid1omata sta tura media vel magna, colore griscofusco vel mullo obscu riorc. Pileus siccus vcllubricus 
d1C1tur. Lamellae adsccndcn tcs vel subhonzon talcs. angustc vel late adnatac ,.cl paulo uncinatac. St ipes plus 
mmusvc cartilagincus. Basidia 2· vel 4·sporigcra . Sporac am)·loidcac. Chcilocystid ia obovata . clavata. 
subcylindracca, fu siformia \'Cl lagcniformia. vu\go in parte vcntrir.:osa vcrrucis vel spinulis ornata . 
Plcurcx:ystidia intcrdum numcrosa. 

Basidiomata medi um large to large. greyish brown to very dar k coloured. Pileus dry or said to 
be lubricous. lamellae ascending to subhorizon tal. na rrowly to broadly adnate or decurrent 
with a too th . Stipe more or less cartilaginous. Basidia 2· o r 4-spored. Spores amyloid. 
Cheilocystidia obovatc. clavate. subcyli ndrical. fus iform or lageni fo rm. usually in the ve nt ra l 
part covered with warts o r longer exc rescences. Pleurocystid ia present. sometimes numerous. 

S t'ECtF..S- ?M ycena bor£>alis A. H. Smith. M .font·qu£>ri Maire. M .lallfolia (Peck} A. H. Smith. 

It has long been assumed that Saccardo (1887: 268} was the author who made the 
recombination Mycena latifolia. but this is an erro r. The binomial as published by Saceardo was 
preceded by an aste risk. which could be interpreted as the indication of a subspecies. as did e.g. 
Reid (1968: 14). l ater (/9// : 146). however. and referring to his ea rlie r publicat ion. Saccardo 
made it perfectl y clea r that latifolia was meant as a varietal epithet. As fa r as I am aware A. H. 
Smith(/935: 599) was (u nwitt ingly) the first a uthor to have published the recombination Mycen(l 

lmifolia. 

12. Sect. Pudic a c Maas G .. sect. 1101'. 

Myct:'11a stirps Quisquilimis Sing. in Lilloa 22: 360. (' 1949') 1951: Agar. mod. taxon .. 3rd cd .: 392. 1975 
(i nadmissible term denoting rank). - Lectot ype (h~!re chosen): Myc(•rw q11isqrtiliaris (Joss.) Kiihn . 
( = Myct>na pudira Hora). 

Basidioma ta pan•a. fragillima. alba . Pileus si<.:cus. pubcrulus. Lamellae horizontak-s w l :;ubarcuatac , late 
adnatac. Stipes puberulus. Basidia 4-sporigcra . Sporae amyloideae. Cheilocystid ia fusiformin vel lagenifor· 
mia. \aevia . interdum apice capilata . Pleurocyst idia nu lla. - Species typica: Mycena p11dica Hora . 

Basidiomata sma ll , very fragi le. white. Pileus dry. puberulous. Lamellae ho rizontal or 
somewhat a rcuate, broadly adnate. Stipe puberulous. Basidia 4·spored. Spores amylo id. 
Chcilocystidia fusifo rm to lagcniform. smooth, sometimes apica ll y capitate. Pleu rocystidia 
absent. 

SPECtf-:S.- M;wna pudica Hora. 

Singer (I.e .) included several species more in his stirps Quisquiliaris. such as M ycena hrownii 

A. H. Smith and M .psetulocl01•imlaris A. H. Smith. However. both these species differ too much 
from M . pudica to consider them even remote ly related . Mycena broumii (Smith, 1947: 363) was 
described as having a well ·pigmentcd pileus, moderately pliant flesh. a fairly long stipe witH 
abruptly bulbous base, and o ften contorted or branched chei locystidia . Mycena pseudoclavi· 

cultuis was stated to have a pileus with viscid surface, pliant-<::artilaginous flesh, a long. 
cartilaginous-pliant. and glabrous stipc which becomes lubricous when wet ,and too short spores 
if compared with those of M. pudica. 
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13. Sect Rub rom a r g in • t a e Sing. ex Maas G .. seer. no\'. 

M ycena (subsect?J Ca/od()lf , ,f Kiihn .. Genre Mrnma: 162. 394. 1938 (illegilimate: later homon ym): not 
Myrena (sect. ) Calodmuf's (Fr. ex Bcrk .) Qut l .. 1872: I 02.- Leclotypc (here chosen): Myt't•nu t·upillaripes 
Peck. 

MJwnaslirps Rubromars:inataSing. in Annis mycol. 41 : 140. 1943: in Lilloa 22: 360. (' 1949') 1951 : Agar. 
mod . taxon .. 3rd cd .: 392. 1975 (inadmissible term denotin g rank ).- Lcctot)'JX (here chos.=n): Myt:t•tra 
rubrvmarginatu (Fr. ex Fr.) Kummer. 

Mycena subSI..-c l. Ciliata£> A. H. Smllh. N. Am. spec. Mycl'na: 40. 196. 206. 1947 (i llegitima te: later 
homonym): not ·"'lycena sect. Ciliatae J . E. Lange. 19 14: I I. IJ. 18.- Lectotype (here chosen): Myrrna 
capiflaripc•s. 

My tww stirps CCipillurip~ts A . H. Smith. N. Am. spec. Mrc~nu : 40. 1947 (nomen nudum).- Lectotype 
(here chosen): Mr cnw m pilfaript•s. 

Mycnw stirps Eh•gw,lula A. H. Smith . N. Am. Spt."C . . "-1)'cnw : 40. 1947 (nomen nudum). - Lectotype (here 
chosen): M_rn·na dr-gm rtula Peck. 

Mycnw (subscc.t?) Mmgimmu• Locq .. Peti te fl . champ. Fr. 1: 174. 19S6(il lcgitimate: later homonym): not 
Myrtma{subst-et .) Marginatat" J. E. Lange. \9 14: 13. 18. - Lcctotypc (hcrcchoscn): My ct-narabromarginota. 

Basid iomata a liquan tula vel statu ra med ia. Pileus vulgo hygropha nus. pigment is di\·crsissimis co\oratus. 
Lamellae adscendcntes. anguste vel la te adna tac, plus minusve vcntr icosae. acie haud concava. fc rc semper 
intcnsius colo rata. St ipes elongatus. tenuis, media part e pleru mque gla ber. basi ta mcn vulgo fi brill is c rassis 
longisquc mullltus. Bas1dia (raro 2· ) 4-sporigcra . Sporac amyloidcac . Chc i l oc)~tidia numeroS."l , obpyrifor­
mia , clavata, subcylindracca. fusi formia vel lagcnirormia . lacvia \'Cl surculis d iverse rormatis a tque ramosis 
instructa. Plcuroc)'Stid ia nulla vel chciloc)'stidiis similia . Pilei pel lis e hyphis \•ulgo d ivcrticula tis. 

Basidio mata rairly small to medium large. Pileus pruinosc or glabrous. usually hygroph anous. 
vario usly coloured . l amellae ascending. narrowly to broad ly adna te, more o r less ventricose. 
with the edge never conca ve and almost always more intensely co lo ured than the sides. St ipe 
elo ngate. slender. o ften glabro us in the middle part , but wi th the base usually covered in long and 
coa rse fibrils. Basidia (rarel y 2-) 4-spored . Spores amyloid . Cheilocystidia numero us to 
abundant. o bpyrifo rm. clavate. subcylindrical. rusi rorm o r lagcnirorm, smooth o r with 
variously shaped and branched eXcrescences. Pleurocystidi a lacking or simi lar to the cheilocys­
tid ia . Hyphae o r the pileipcllis usually dive rticulate. 

Sl'ECJES.- Mycena albidolilm:ett KUhn . & Maire apud KUhn ., M . atromarginata (Lasch) 
Kummer, M . t•apillaripes Pt.•ck, M . chehoyganensis A. H. Smith . M . citrinomarginata Gillet , M. 
t'leguntula PL-ck. M . luleoalcalhw scnsu Kiihn ., M . olimceobrwml'O A . H . Smith, M .olil·aceomar­
giiUIIU (Masscc apud Cooke) Masscc (and M . neoawmacea Hongo which may be o nly a fo rm). M. 
purpur~oj11sca (Peck) Sacc .. M . rena li QuCI.. M . roseomurginala Hongo (ir distinct rrom the 
next). M . rubromarg inata (Fr. ex Fr.) Kummer, M . . fe)'ll ii QuCI.. M . viridimarghwra P. Karst. 

Singer (I.e.) also included M y n •rwlu/(•oalmlina Sing. but . acco rding to Moser ( 1978: 18), th is is 
the sa me as M . renati. 

As regards M. thymicola Vel. , also take n to be a member of the present st.-ction. I have 

insufficient experience to be certain whether o r not it is a distinct species. 

14. Sect. F RA G I L IP E 0 E S ( Fr. ) Qui: I. 

Agaricus (:s«t.) Fragi/ipedes Fr .• Epicr. Syst. mycol.: 108. 1838: Cooke, Handb. Br. Fungi 1: MI. t87 t 
(rormally accepted as section). - Myrena (sect.) Fragilipetlts (Fr .) Qutl. , C hamp. Jura Vosges: 105. 1872:­
Myct'nu (scr?J Fragilipnks (Fr.) KUhn .. Genre Mrn·no; 457. 1938. - Myt t no groupe Frugiliptdu (Fr.) 
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Konr. & Ma ubl.. Aga r. 3 19. 1948 (inadmissible term denoting rank). - Lectot ype (here chosen): Agaricus 
a/('(1/i,ms Fr. ex Fr. 

MJ't't'lllt se<:t. 01Uittu• J. E. Lange ;,, Oansk bot. Ark. I (5): II . 13. 18. 19 14. - Myce1W (ra nk'!] Ciliata~(J. 
E. La nge ) Ki.ihn .. Genrc /Hyn•m1: 383. 1938. My<"t'nasub~'Ct. Ciliaral'(J . E. Lange) Sing. in Annis mycol. 
-II : 140. 1943; in Lilloa 22: 360. ('1949') 1951: Agar. mod . ta xon., 3rd ed .: 392. 1975.- Lectotype (Si ng .• 
195 1: 360): Mycena alcalina. 

M,rc''"a(subS«t .J Cot~colort•s J . E. lange in Dansk bot. Ark . 1(5): 13, 20. 19 14. L1."Ctotypc:( heree hoscn): 
\fl"Cellll alcali11a. 

Myuna sect. Alcalinttt> Kon r. & Maubl .. !c . sci. Fung. 6: 270. 1934. - lectotype (Donk, unpublished): 
.\lycnwalrat;,w. 

M)·cena sect. Polrxrammae Konr. & Maubl .. lc. se l. Fung. 6: 271. 1934. - Le-ctotype (Don k. 
unpublished): ,\fycena polygramma ( Bull. ex Fr.) S. F. Gray. 

M.a·cena ( s ubsect'~] Fttsrncemes KUhn ., Genre M yr ena: 162. 453. 193~ (no t \'a l. pub\.: no Latin descr.). 
Ll'I.'IOtypc (here chosen): Myceno olea/ina. 

Mycena (St.'r?) Rigidipetles KUhn .. Gen re My cena: 494 . 193K (illegi timate: later homon)'m): not Mycena 
S\.'Ct. Rlgiclipeclt's (Fr.) QuCI.. !872: 104. - Leetot ~·pc(hcreehosen): Mycenaji/ope.~ sensu KUhn . ( = Mycena 
11/i/IS) . 

,\f)'t't'IICt stirps Almlinu Sing . in Annis mycol. 41 : 14 1. 1943: in Lilloa 22: 36 1. (' 1949'} 1951: Agar. mod. 
ta xon .. 3rd cd .: 392. 1975 (i nadmissib le term denoting rank). L1.-ctotypc (here chosen): Mycena alcalina. 

M.awnu sti rps Pvlygrmnnw Sing. in Annis mycol. 41 : 143. 1943 (inadmissible term denoting ran k). ­
Lectotype (here chosen): Myn·na pvlrgnmmw. 

M)'CI'no sti rps Suhcmw A. H. Smith, N. Am. SJX."C. M J·t·t•,w: 39. 1947 (noml·n nudum). - Monot )'J~ . .-: 
·\f)'Cl'IUI submna A. 1-1. Smith. 

1.\l_rrena stirps S 1tbsupina A. H. Smith. N. Am . SJ)l'C. Myt't'IW: 39. 1947 (nomen nudum). L1.-ctotypc 
{hue chosen): Mycrna suh:wpina A . H. Smith . 

Mycenastirps Leptoceplwla A. H. Smith, N. Am . spec. Mycnw: 40. 1947 (nomen nudum). L1.-cto typc 
{h(re chosen): Myct•na /ep tareplwla (Pers. ex Fr.) Gillet . 

. \1JWIIDStirps Prae/on~:a A . H. Smith. N. Am. spec . Myceno: 40. 1947(nomcn nudum). lcctotypc(here 
chose n): Myuna praelonf.tl (Peck) Sacc. 

Mycena stirps Vitili.f A. H. Smith. N. Am . spec. Mycma: 40. 1947 (nomen nudum). - Lectotype (here 
chosen): Myana l'itili.s (Fr.) QuCI. 

,\frt·enastirps l'olygrumma A . H. Smi th , N. Am. spc.x·. Mycena: 40. 1947 (nomen nudum). - Monotypc: 
M)'fl'llfl polygrumma . 

,\fyct•nu st irps Algl•riensis A. H. Smith. N. Am . spec. Myct'na: 41 . 1947 (nomen nudum). - lectotype (here 
chosen): Myccnu ufgt•riensis Maire apud KUhn . 

,\fyct•na sti rps Ult'l'igtua A . H. Smith , N . Am . spec. Myc~na: 41 . 1947 (nomen nudum). - l ectotype (here 
chosen): Myct•na fm•,·igtlltl {Lasch) Gillet. 

1,\IJ·ceno sobS((;t. CinNem• A. H. Smith. N . Am . spc.'C. Myt·t·na: 126. 1947 (nomen nudum). - lcctot ypc 
(here chosen): Myc,•na subsupilw A. H. Smith. 

Basidio mata medium large to large. Pi leus glabrous to fibrillose. ortcn hygrophanous. grey­
brown in various shades. not infrequen tl y \'Cry dark to almost black a l the centre. more rarely 
pale to whitish. Lamellae ascending. narrowly to broadly ad nate, sometimes decurrent with a 
tooth, grey to grey-brown or whitish. sometimes becoming stained with reddish brown spots. 
edge al ways convex. concolorous to whitish. Stipe elongate. fi ssile or fragile in some species. firm 
to tenacio us and somewhat cart ilaginous in othe rs. glabrous for the greater part. but as a rule 
pubescen t or with coa rse fib rils at the basc. largclyconcolorous with the pileus. Basidia 4-spored . 
Spores amyloid . Chci locystidia numerous. often large. clavate. subcylindrical. fusiform or 
lagcnifo rm . frequentl y apically attenuated to form a narrow neck. smooth to somewh<i t 
branched o r with several prominenl exc rescences. Plcurocys tidia numerous to a bsent . Hyphae of 
the pileipclli s smooth to more o r less densely d ive rticulate. 

SPECIES.- Myn'l/0 at•tites (Fr .) QuCI.. M . alcalina (Fr. ex Fr.) Kum mer. M. algeriensis Maire 
apod KUhn .. M . alneror/(m Favre, M. atrocylmea (Batsch ex Fr.) Gi llet. M. al·ellaneibrwmeu 
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Thicrs. M . ex(·isu (Lasch) Kummer. M.f m gillima A. H. Smith , M.j uJco-orrtla A. l-l . Smith. M. 
griseiconica KaulTm .. M . jacobi Maire. M . k miffmanimra A. H. Smi th. M . lae1·igaw (Lasch) 
G ille t. IH .Ieptoc(•phafa(Pers. ex F r.) G ille!. M . nin.' l'p('S Murri ll. M .po/ygrtmmw( Bu ll. ex Fr.) S. 
F . Gray. M . Ol'erholrsii Smi th & Solheim. M . praefonga (Peck) Sacc .• M . radicaw T hicrs. M . 
s trobilimla Fa \' re & Kiihn. apud KUhn .. M . subc111w A. H. Smith. ?ld .. mhntcul/aw A. H. Smith. 
M .subfumosa A . H . Smi th. M. subfuscaA . H. Smit h. ?M . suh.~upina A. H. Smith. M . l'iti/is (fr. ) 
QuCI.. M . :<'fJhirus(Fr. ex Fr.) Kummer. 

The section as it is conceived here ma y be judged to be somcwhut too incl usive. Species like M. 
submmflaltl a nd M . :subsupina. bo th of wh ich a re members of Smith 's st irps Subsupina. were 

described to possess ' rigid' to ·ra ther tough and ca rtilagi nous' Stipes. which is contrary to the 
c.kscri ptio n of the section by Fries (1838: 108): 'S tipcsjragilis'. On the o the r ha nd . it should be 
remembered tha t K(i hner apparentl ywas in no d ou bt about the correc t position o f M.a/g,•ril•nsis 
(1938: 490. "stipc ... libro-carti lagi neux Clastique') and M . Pxcisfl (1 938: 493. 'stipc ... li' flfll't', 

,·arrilagim•ux') in a group which a lso comprises such sp<.-cics as M . 11bramsii ( = M . prat'cox) 

(1938: 4 82. 'st ipc ... nou temu·,·. mais au contra ire tendre et mssam' ) and M. nl'lill's (1938: 4 75. 

·stipc ... fragi le'). in othe r wo rds. species th<tt he considcrctl true Fm[!.ilipnh•.\. Ycl. it ma y be 

necessary to look into this matter at some time in the ncar fut ure. 

15. Secl. L A< ' 1"1 t• E 1J ES (Fr.) QuC I. 

llgan('/IS (SI.'CI .( LiiCtipetlrs Fr .. [ pie r. Sysl. mycol.: 114. 1838: Cooke. Handb. lh. Fungi 1: 72. um 
(ro rmally accepted as Stttion). - Myrt>nn (scc1.) l.Artipt>des (Fr.) QuCl.. Champ. J ura Vosges: 107. 1812: 
Sing. in Lilloa l l : 361. (' 1949') 1951: Aga r. mod . 1axon .. 3rd ed.: 393. 1975 1rormally al'(.'ep!ed as st:<:lion). 
Mrc·t''UI subSttl. l Artiprtln (Fr .) M C1rod in f'rodr. n. mycol. M adagasc. 3: 20. 21. 57. \949. l cctotypt 
(Si ng .. 195 1: 36 1): AJ:aricu.f J:alapu.t l'ers. ex Fr. 

GnlnrtnpuJ Ea rle in Bull. N. Y. bot . G dn 5: 426. t909. L<.'CtOt)'pe (Donk. unpublished): JI)Wta 

hat>mnwpuJ ( Pers. ex Fr.) Kummer. 
My rt>nafrank't l Grnui11oe Ki.i hn .. Gcnrc ,\lyct>na: 160. 212. 1938 (not va l. pub!.: no La1in descr.). ­

Lc<:!o typc (here chosen): Myn.-nu gulutms. 
Mycena (rank?) Grmwlatu<! KUhn .• Genre M)'t't•mr: 160, 213 . 1938 (not val. pu b!.: no L11in descr.).­

Myt·rnasub~~..'Ct . Grwmluwt•( KUh n.) Sing. in Ann ls mycol. 41 : 137 . 1943(no t ' 'a l. pub\.: no Latindescr.). ­
Lcctotypc (Sing .. I.e.): Myn•m1 t·rortlfa (Schrad . ex Fr.) Ku mmer. 

.\fycrna{ra nk?) Cilia flit' K Uhn .. Genre Myrt•m•: 16 1,216. t938 . - Myn•nasubsccl. Ci/iatar( KUhn.)Smg. 
in Annis mycol. 41 : 137. 1943 (illcgit ima1e: late r ho mo nym): no1 Myrpna SCCI. Ciliatat' J. E. Lange:, 191 4: 11. 
13, 18. - L<.-ctotype (here chosen): Mycnw Silnguinolrma. 

,li,f ynmu (rank?( Culodomes KUhn .• Genre MycMa: 216. \938(nomc:n nudum). - Lcctotype(hcrechoscn): 
M ycenu sunguinulentu. 

Mytww (mnk?J Conrolorrs KUhn .. Genre Myana: 223. 19)8 (nomen nudum). - Lcclotype(hcrcc.:ho:.cn): 
M yn'l/u gu/opus. 

Myn·1w s1irps Galopu.r A . H. Sm ith , N. Am . spec. Mycnw: 39. 1947 (nomen nudum}. - LI.."C IO!ypc(hi:re 
chosen): M )'UIIa galopus. 

Mrcn•a :'iti rps 1/nrmatopu.r A. H. Smith , N. Am . spec . Myct•na: 39. 1947 (nomen nudum). Leclolypt 
(here chosen): Mycnw haemawpu.J. 

Basidiomata medium large to large. Pi leus dry (so mewha t viscid in o ne case). more or less 
hygro phano us. variously co loured . l amellae asce ndi ng. ad na tc. o ften d ecurrent with a tooth , 
cdgcconcolorous wi th the sides or pa ler. in one case mo re intensely co loured . Sti pe dry. glabrous 
to mo re o r less pubescent. exud ing a wa tery. milk y o r colo ured juice whe n cut o r bro ken. Basidia 
2· or 4·spo red. Spores a myloid . C hc: ilocystidia nume rous. clava te . subcylindriea l. fusiform or 
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l<Jgcnifo rm. usuall y smooth but no t infrequentl y a lso wi th irregularly placed and/o r shaped 
c;.;crcsccnccs. Plc uroc ystidia abse nt to fa irl y numerous. Hyphae of the pilc ipcll is mo re o r less 
densely di vcrt ic ulate. 

SPECIES . MyC('IIil abrtmrsii (Murrill ) Murrill (syn. M. pmc>cox Vel.). M . a1kinsonimra A . H . 
Smit h, M . myugaensi.f A. H. Smi th . M. c:rocata (Schrad . ex Fr.) Kummer. M . erubesc:ens HOhn .. 
M. galopus (Pers. ex fr .) Kummer. M. lraemaropus (Pers. ex Fr.) Kummer. M . sanguinolema 
(A lb. & Schw. ex Fr.) Kummer. M . substmguinolema A. H. Smi th . 

In my opinion M . abramsiii s better placed in sec tion LttNipedes insiCad of secti on Fragilipedes 
as considered by K ii hncr (1938: 482). 

On account ofi ts moreor less viscid pi leus and. mo reexpecia ll y. it sra thcr small and differen tl y 
shaped chc ilocystidia. Mynmu aucaltt sta nds apart fro m the other members of the presen t 

section. 
Smith (1947: 39) in troduced a stirps Anomala (a nomen nudum, to be sure) which he 

con s idcrcd ·intermcdi~He between his stirpes G't~lopus and Haemaropus. It wo uld seem. however. 
that its lecto type (here chosen) M y nma mrumula Beardslce- is better placed in ,the gen us 
1/ytlropus (K lihn .) Sing. 

16. Sect. H \ ' G ROC' Y BOI D IO 11. f. (Fr.) Sing. 

Agarirus {sec l.) l(rg roqboukm· Fr .. Syst.myco l. 1: 155. 1821 . - .\lycmascct. Hygroqbt)ideaP(Fr.) Sing. 
i11 lkih. Sydowia 7: 49. 1973 (' HygrOt')'bt•uillt>ut·'). - b.'Ctotypc (Singer, / 97J : 394): Myuna rpiptnygia 
(Scop. ex Fr.) S. F. G ray. 

Agaricus (stet. ] G/utinipnlt•.f Fr .. Epicr. S~l . mycol. : 11 6. 1838: Cooke. Handb. Sr. Fungi 1: 73. 1871 
(fo rmally accepted as section ). - Myt't''W [St.-ct.] Glutinip(•tlt·s (Fr.) Qui:\.. Cha mp. Jura Vosges: 101:1. 1872: 
Singer in l iltoa 22: 362 . (' 1949') 195 1 (fornwlly <~cceptcd as s<."Ction). - A1y cena [subscct?] Glurinipedr.t (Fr.) 
Kiihn .. Gen re M ycena: 161. 346. 19.38. - l ectotype (Sing .. 195 / : .362): Myc·e1ra epipterygia. 

Col/opus Earle in Hull. N . Y. bot. Gd n S: 426. 1909.- Monotype: My~·(·1ra t.'pipterygia . 
Mrwra sect. Gummosae J. E. Lange in Dansk bot. Ark . 1(5): II . 16. 36. 191 4. - Mycena [subscct.J 

Gummosae (J. E. Lange) Oorl in Medcd . Ned . mycol. Ver. 16- 17: 200, 242. 1928. - Loctotypc (Donk. 
unpublished): M yrrna rpi{nerygia. 

Myw w [scct.J G'lutina.tae Kii hn. in Hull . bimens. Soc. lin n. Lyon 10: 125. 1931. - Lectotype (Donk. 
unpublished): M yrnra ('pipterygia. 

Myrena stirps EpiprNygia Sing. in Ann is mycol. 41 : 139. 194.3 (inad missible term denoting ran k). ­
l ectotype (here chosen): M yrnw ('pipterygia. 

M }Tt'fla subgcn. Glwinipes A . H. Smith. N. Am. spec. M}'CI'IIa: 41 , 4.3. 40 1. 1947 (not val. pu b!.: no Latin 
dcscr.). - Lectotype (here chosen): Myrl'na epiptnygia. 

?M}WIUI sti rps 1m-ignis A. H. Smith , N. Am. spec. M }·tw w : 41. 1947 (nomen nudum). Monolypc: 
.\l)'i·t·na i 11signis t\. H. Smith. 

Myn•11a stirps Epipll'r}•gitl A. H. Smith. N. Am. spec. Myrena: 41. 1947 (nomen nudum). - Lectotype 
(here chosen); i\1yt·t•mt t•piptrrygia . 

MJCt'IW Stirps Griseoririllis A. H. Smit h. N. Am. SJX.'C. My cena: 41. 1947 (nomen nudum).- Mo notype: 
JI}'Cnw grisl'O\'iridis A. H. Smith. 

Myn•na sect. Visrosm• A. H. Smith. N. Am. SJX.'C. Mycena: 4 1.401.418. 1947 (not val. pub!.: no l atin 
descr.). - l ectotype (Donk. un published): M)'('t'IW l·iscasa Mai re. 

?Myrena stirps T1'1mx A. H. Smit h, N. Am. spec. M}'('ena: 42. !947 (nomen nudum). - LectOt)'J'IC (here 
ehostn): Mycena trnax A. H. Smit h . 

. \fy{'('lw substet. Gummosae Sing. ill Lilloa 22: 362 (' 1949') 1951 ; Aga r. mod . taxon .. ) rd ed .: .394. 1975 
(i llegitimate: later homonym); not Myn'lltl stet. Gummosae J. E. l ange . 1914: 11. 16, 36. - Type species 
(Sing .. /9.5 /: 362): Mycena l'i.fco.~a Maire. 
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M yn•IUI [subsect?] ViSCO)'{ll ' Locq .. Petite n. champ. Fr. 1: 175. 1956 (not \'al. pu bl.: no La tin descr .). 
Type species (Locq .. I.e.): M ycnw (•piptnygia. 

Uas idiomata med ium la rge . Pi leus viscid, never o range. Lamellae ascendin g. decu rrent wit h a 
tool h. with gela tinizing edge wh ich is separable as an clastic-to ugh th read . Sti pe visc id . usually 
wit h some yellowish co lour . someti mes reddening with age. Basidia 2- o r 4-sporcd. Spores 
amyloid . C hcilocystidia va riously shaped but genera lly clavate, with shorter or longer and 
va riously shaped cxcrcs<:cnccs. Plcurocystidia none. H yphae of the pi lcipcllis di vcrticula tc. 
embedded in a gelati nous. separable layer . 

SPECIES. Myn•,wt•piplerygia (Seep. ex Fr.}S. F . Gray with its numerous variet ies (sec Maas 
Gccsteranus, 1980a). M . simia KUhn. apud KUhn. & l a moure, M . subhwmyloidea Sing. 

Some of the stirpes mentioned by Smith have been included in the present sec ti on with some 

dou bt. a nd it may well be asked whether stirps Tenax would no t deserve to be removed to form a 
separate group . K Uh ner (1 938: 383) apparently was equally uncerta in where to place M yceua 

tenax A. H . Smith . 
Mycenali/acifolia (Peck) A. H . Smi th (1947: 414) might be considered re lated to the members 

of the present sectio n on acco unt of the ye llo w colours of pileus and st ipc. but it deviates in that 
the edge of the lamellae d oes not gela tin ize. in the lac k o f chcilocystidia. a nd in the non-amyloid 
spores . Smi th placed the Spt.'Cics in his st'C tion Ccu.-3piwsm.-. where it is equall y anoma lous. 

17. Sect . F u L 1 G 1 r..; EL L;.. E (A. H. Smith ex Si ng.) Maas G. 

Myct'IIU stirps Vulgc1ris Sing. i11 Annis mycol. 41: 139. 1943 (inadmissible term denoting rank). ­
lectotype {here chosen): M yunu w/g(uis (Pers. ex Fr.) Kummer. 

M yn•1w St.""eL Fuligindlcw A. H. Smi lh. N. Am. spec. A.fyn·nu: 42 ,40 1, 429. !947 (not val. pub\.: no Latin 
dcsc r. ). - Myc·t•na subscct. Fuligine/lm•(A. H. Smith) Sing. in l illoa 22: 362. (' 1949') 1951 (not val. pub!. : no 
l ati n descr.).- .J.1yct'llll subsect . Ft,liginelftw A. H. Smith ex Sing. inSydowia 15:65. 1962. ."'J'<'I'IIOst.'Ct. 
Fuliginellae (A . H. Smith ex Sing.) M'a as G . in Proc. K. Ned . Akad . Wei. (C) RJ: 406. 1980. - l cctotypt 
(Si ng .. \951: J62): Mycnw ~·ufgaris. 

Myrena sti rps Vulgari.f A. 1-1. Smi th. N. Am. spec. Mycena: 42. 1947 (no men nudum). l ectotype {here 
chosen): M. l•ulgari.f. 

Myrt•lw groupe Vu/gari!S Kiihn. & Romagn .. Fl . analyt. champ. sup.: 109. 1953 (i nad missible term 
denot ing rank). - l ectotype (here chose n): Myre11a mlgaris. 

Basid iomata medium large. Pileus vi scid . Lamellae hard ly ascending. a rcuate to more or less 
horizontal. broadly adna te. edge gelatin izi ng and separable as an clast ic-tough th read . St ipe 
visc id to glut inous. pallid to fuscous. not reddening with age. Basid ia 4-spored . Spores amyloid. 
Cheilocystidia apically profuse ly branched. Pleurocystidia absent. Hyphae of the pi lci pcllis 
di verticula te. embedded in a gelatino us. separable laye r. 

SPt:etF.s.-Mycena l'ulgaris (Pcrs. ex Fr.) Kum mer. 

18. St:.'Ct. C A E S P 1 T os A t:: (A. H . Smith ex Sing.} Maas G. 

M yrena st.'Ct. CaespiiQsae A. H . Smith. N. Am. SJX'C. M yn·1w: 41 . 401.406. 1947 {not val. pub!.: no Lat in 
dcscr.). - M yana subscct. Caespitosa('(A. H. Smi th) Sing. in l illoa 22: 362. (' 1949') 195 I (not val. pub!.: no 
l atin dcscr.). - Myce11a subscct. Caespiwsae A. H. Smith ex Sing. in Sydowi a 15: 65. 1962. Myft•na sect. 
Caespiros(le {A. H. Smith ex Sins.) Maas G . in Proc. K. Ned . Akad . Wet. (C) 83: 407. 1980. - Lectot}'J)r 
(Sing .. 1951: 362): Myce11a tt•xe11sis A. H. Smith. 



M AAS GtESTERASUS: Studies in Mycenn.f- 15 Ill 

M}'cena stirps Uaimw A. H. Smith . N. Am. spec. Mycena: 41. 1947 {nomen nudum ). - Lectotype (here 
chosen ): Mycenu leaiana (Bcrk .) Sacc. 

Mycenast1rps Subepipter)·gitl A. H . Smith , N. Am. spec. Mycena: 41 . 1947 (nomen nudum). - M onotypc: 
.\lrnma subepiptnygia Murrill. 

Bas id ioma ta fai rl y la rge to la rge. lign icolous and usuall y cespitose. Pileus glabro us, viscid. 
cmi rcly white o r wi th the centre grey- brown. orange in one species. Lamell ae adnatc to 
somewhat decurrent (with the subhymcn ium in a t least some species known to be gelatino us). 
Supc viscid to glu tinous. Basidia apparent ly 2- or 4-spo red . Spo res pip-shaped , at least in some 
species known to be a myloid . Cheilocystidia clava te. fusiform o r lagenifo rm. smooth o r apicall y 
somewhat lobed o r with a few. irregularl y shaped . blunt excrescences. Pleurocystid ia scattered o r 
absen t. Hyphae of the pileipcll is embedded in a ge latinous. separable layer . 

SPECtES.- Myn ... ua aus1i1iii (Peck) KUhn .. M . euspeirea (Berk . & C urt. ) Sacc .. M . glutinosa 
Beardslee. M .lwmlurt.'llsis A. H . Smi th. M . lt•aiw w (Bcrk.) Sacc., M . suhepipter)xia Murri ll. M. 
u·.wnsis A. H. Smith. 

19. $eel. CA L A MO PIII LAE Maas G . 

:\l)'('t'IWS(."Cl. Cu/amophilm.- MaasG. in Proc. K. N\.-d . Ak ad. Wct.(C) 83: 409. 1 9~0 . - Monotypc: Myce~~a 
bd/i(Ie (Johnst. apud lkrk.) 1). D. Orton. 

Basidiomata med ium large , a ri sing fro m a mycelial patch . Pileus soon becoming umbilicate, 
pube rulous to to men tose, then glabrescent and becoming visc id. Lamellae arcuate-decurrent. 
somewhat elastic. Stipe densely puberulous. then glabrescent a nd beco ming somewha t vi scid . 
reddening a t the base with age . Basidia 4·spored. Spores elo ngate to almost cyli ndrical. am yloid . 
Cheilocystidi a fus ifo rm to clavate. smooth o r fo rked to somewhat branched . Pleurocystid ia 
absent. Cortical laye r of the pileus a n ixotrichodermium. fo rming a viscid . tough, separable 
pellicle. Hyphae o ft he stipe continuous with those of the pileus. Subh ymenium not ge latin ized . 

SPECtES.- Myccnti betliae (Johnst. a pud Berk.) P. D . Orton . 

The prcscnl sect io n and St.."C t. Ct~espilusat! clearly have much in common. Unfortunately. 

several members o f the Iauer arc incomplctel)' known. which renders it d ifficult to decide 
whe ther these sections had no t bc tler be subo rd inated as subst:ct io ns within a larger en tit y. 

20. Sec t. C A L o o oN T E s (Fr. ex Berk .) QuCI. 

Agaricr1s subtrib. Ca/od(m tes Fr .. Syst. mycol. 1: Il l . 1821 (in admissible term denoting rank). - Agaricus 
[sect.] Calodomes Fr. ex lkrk. ;, J. E. Smit h. En gl. Fl. S (2): 43. 1836: Fr .. Epicr. Syst. mycol. : 99. 1838: 
Cooke. Handb. Br. Fungi 1: 63. 187 1 (formall y accepted as S(."Ction). - Afycnw ( ~'Ct.] Culutluntes (Fr. ex 
Berk.) QuCI. . Cha mp. Jura Vosges: 102. 1872. Myn•rrasubsect . Calodonu s (Fr . ex Bcrk .) MCtrod. Prodr. 
fl . mycol. Madagasc. 3: 20. 32. 1949. - Lectotype (Donk . unpublished , but see also &rk .• I.e.): Agaricus 
peliamhirru.f Fr. 

Basidioma ta med ium large to la rge, coll ybioid . Pileus moist but not viscid (said to be lubrico us 
in one species), hygro phanous. Lamellae more o r less ho rizontal. si nuate-adnatc. broadly ad na te 
or dec urrent with a tooth . St ipe fragile. Basidia 4-spo rcd . Spores a myloid or non-a mylo id . 
Chci locystid ia c la va te. subcylindrical. more o r less fusiform o r lagcnifo rm with broad ly rounded 
apex. Plcurocystid ia , if present , silimilar. Hyphae of the pilcipclli s smooth. 
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20.1. Subscct M ARG INATAE J . E. lange 

Pnmu/11.s S. F. Gray. Nat. Arrang . Hr. Pl. 1: 63. 1821. Lt-c totypc (Earle. /909: 393, 427): A~aricus 
tlemimlnm.f I= Mycena peliamllitra (Fr.) Qui:\.). 

/1-lycelltlSttl. Ciliarae(subscct.] M argi11aWe J. E. langein Dansk bot . Ark . I (5): 13, 18. 1914. - Lectotype 
(Donk , unpublished ): My('tna peliamhina. 

M yl'f'lla s1i rps Pdiamhina A. H. Smith. N. Am. spec. M ycww: 40. 1947 (nomen nudum).- Myct>na stirps 
PPiinmhi11a Sing. ;, Lilloa 22: 363. ("1949') 1951 (inadmissible 1erm denoting rank).- Lectotype (here 
chosen): Mycww {X'Iicmrhina. 

Myu11a (subs(.:ct.) Pl!liamhiml(' Locq .. Petite n. champ. Fr. 1: 174 . 19S6(not val. publ.: no Latm descr.). ­
Lc<.: IOI)'pc (Donk. unpublished): Myct•m, pdiamhina. 

Basid iom:.\1:1 with features as in sect. Ct~lodomes. but lamellae wi th the edge more intensely 
coloured than the sides. Spores amyloid . 

S t• EC it-:S. - Myrena pelitmth;m, (Fr. ) QuCI. , M . rutilllmijorm;s (Murri ll) Murrill . 

20.2. Subscct. Purae (Konr. & Maubl.) Maas G .. C'Omb. no,· . 

. \1ycnw st-et Purm• Konr. & Maubl .. lc. sci. Fung. 6: 269. 1934.- l ectotype (Sing .. 1951: 363): Myc~na 
pum (Pers. ex Fr.) Kummer. 

M r<·t·twla P. A. Karst.;, Medd . Soc. Fauna Fl. iC:nn. 16: 89. 1889. - Type SJX.-cics (Oonk. 1961: 193): 
Myt·t•tmpum. 

Myct'IICI (subsect?J Jtmthinae KUhn .. Genre Myrena: 162,445. 193lS (not vul. publ.: no Latin dcscr.). ­
Myct•mt su bsec1. Jamhinnf' (Kiihn .) A. H. Smith. N. Am. spec. Mycf'lla: 40. 149. 185. 1947 (' /amhuwe', not 
val. pu b!.: no Lati n dcscr.).- LectOi ype (Donk. unpublisht."d ): Mycena puru. 

Myc('IW stirps Jmrthino Sing. in Annis mycol. 41 : 141. 1943 (i nadmissible term denot ing rank).­
Lectotype (here chosen): Myrrno puro. 

Mycrn(tSti rps Pura A. H. Smith. 1 • Am. spec. M ycena: 40. 1947 (nomen nudum).- Mrcr tut Stirps Puro 
Sing. in Lilloa 22: 363. ('1949') 1951 : Agar. mod. taxon .. 3rd ed .: 395. 1975(inadmissible term denoting rank). 
- lectotype (here chosen): M yC'tna f"ra. 

Basidiomata with features as in sect. Cllfodollt('S. bullamellac wi lh the edge concolorous wilh 
I he sides or paler. Spores amyloid. 

SPECIES. Mycena kueJmerhma A . H. Smith, M. pura (Pcrs. ex F r.) Kummer. M. subaquosa A. 
H. Smith. 

20.3. Subsect. Violace llac Sing. ex Maas G .. suhst>ct. IIO\' . 

MycenaSitrps Violaul/a Sing .. Agar. mod . taxon .. 3rd ed.: 395. 1975 (inadmissible 1ermdcnoting rank).­
Uctotype (here chosen): M )"('l'lltl ,·io/m·e/la (Speg.) Sing. 

Bilsidiomata with features as in sect. Calodontes. bu1 spo res non-amylo id . 

SPECIES.-Myce1w pearsoniana Dennis ex Sing. 

21. Scct.ADOI'IDEA E(Fr.)QuCI . 

Agaricus (sect.) Adonidt'i Fr .. Epicr. Syst. my<:ol.: 101. 1838 ('AdOiridt•ae'): Cooke. Hand b. Br. Fungi 1: 6S. 
1871 (formall y accep1cd as section). - .~lyct'na(sccl.) Adonideae(Fr.) QuCI.. Champ. Jura Vosges: 103. 1872: 
Sing .. Agar. mod. 1axon .. 3rd cd.: 395. 1975 (formall y at.-ceptcd as Si..'Ct ion). Myn•na (subsccl?) AclonidrM 
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(Fr.) KUhn .. Genre Mycnw: 163.546. 1938 (' Adonillae'). - lfemimycena sec;: t. Adonideae( Fr.) Si ng. in Annis 
mycol. 41 : 120, 123. 1943 ('Adonilltw').- ,\1ara.mrit·llu.f sect. A tlanid.~i( F r. ) Sing. in Lilloa 22: 301. (' 1949' ) 
1951 (' Adonidt). - l..cctotypc (Si ng .. 1951 : 301 ): Axariwst~dom's Bull . ex Fr. 

Mycetw sect. Fla,·otrlbm! Konr. & Maubl.. I c. sci. Fung. 6: 276. 1934. - Lectotype (Onnk , unpublished): 
Mymwj]a,·oalha (Fr.) QuC I. 

Mycena !sect?] Getwinat KUh n .. Genre Mycena: 163. 538. 1938. - Lectotype (here chosen): Mycnw 
flaroalba . 

. "fywwsubsect. 1)picae A. H. Smi th. N. Am.Sp!.'C. Mywra:40. 1947( nomen nudum). - Lectotypc(hcre 
chosen): M ycrma adonis (Dull . ex Fr.) S. F. Gray. 

Myunastirps Lmeopa/lens A. H. Smith, N. Am. spc<.'. M ycena: 40. 1947 (nomen nudum). - Monotypc: 
Mycena futeopallens (Pt"("k) Sa1.'C. 

Mycenastirps Ffmwtlba A . H. Smith. N. Am. SJX"". M ycena: 40. 1947{nomcn nudum). - Lcctotypc( hcrc 
chosen): Myc·t·nafluwmlba. 

Myt't'tUl sti rps Adonis t\ . H. Smith, N. Am. SJX'C. M.rt·nw: 40. 1947 (nomen nudu m). - Lectotype (here 
chosen): Myn·nu adonis. 

Myn·nu stirps A11wbilissima A. H. Smith, N. Am. SJX.'C. Myrnm: 40. 1947 (nomen nudum). L ~o."l' to t ypc 

(here chosen): Myt·t·trtl amabilissmw (Pt.•ck) Sat-c. 
My <"ena subsect. £rmtlonitlaC' A. H. Smith, N. Am. spec. M ,rct'nll : 149. 163 . 1947 (not \'al. publ. : no Latin 

descr.). - Lectotype (here chosen): Myrt•ua adonis. 
M)w no (subsect.J Amobili:r.fimot' I..ocq .. Petite n.champ. Fr. 1: 174.'1956(not va l. pub!.: no La lin descr.). 

- Lectotype (here chosen): M yct>ml fltn'ntl/ha . 

Basidioma ta fairly sma ll to med ium large . Pileus glabro us to pruinose. mo re or less moist, in 
one spt..--cies somewhat lu brico us, hygropha nous, mostl y ve ry brightl y co lo ured. usua ll y ve ry 
much pal ing wit h age. La mel lae asce nd ing a t first. becoming more or less horizont al. ad na te to 
somew hat unci nate. usuall y bright ly co lo ured . Stipe glabro us to pu bcrulo us. a t the base as a rule 
CO\'Crcd with lo ng fi bri ls. usual ly brigh tly coloured , hyphae continuo us with th ose o f the pileus. 
Basidia 2- or 4-sporcd. Spo res weak ly am ylo id o r no n-amyloid . C hc ilocystid ia fus ifo rm to 
lagen ifonn. smooth . Plcurocystidia sim ilar. Hyphae o f the pilcipcll is as fa r as known 
di\'ert iculate. 

SPECI~.-Mycena adonis (Bull. ex Fr.) S. F . G ray. M . amabilissima (Peck) Sacc .. M . 
argillascens Mi tche l & Smith , M . a11ramiidisca Murrill ( if disti nct from M . adonis), M .jlaroalba 
(Fr.) QuCI.. ?M. fusipeJ Murril l. M. /ep!ophrlla (Peck) Sacc .. M. luteopa/lel/s (Peck) Sacc .. M. 
roseipallens Mu rrill. ?M . roJencmu/ida (Peck) Sacc. 

Among the stirpes here taken to be synonymous with scc1. Adonideae. Smi th (1947: 40) a lso 

mentioned stirps Ha vifolia. of which Mycena jlm·ifo/ia Peck is the mo notypc. Howe\'Cr. this 
species wi th its clavate and densely divertic ulate chei locystidi a is defi ni tely not a member of the 
present section . It may be j udged to ha\'C some rela tio n with sec t. Polyadelphia. 

Stirps Carolinensis A . H . Smith ( 1947: 40). typified by Mycena carolinensis Smit h & Hesle r. is 
anot her d ubious group. about which I can say no mo re than th a t it d oes not belong to the 

Adonid£'tlt'. 
I am rel ucta nt 10 fo llow KUhner who placed Myn•tw roseipallens (1938: 565) and M . 

leptofJhylla (/ 938: 581) in the secti on Hiemales. 
M. Lange (/955: 41 )describcd a Myc:ena citrinOI'irt!IIS which he compared wi th some members 

oft hcSc.'Ction Adonideul'. A serious barrier. howe\'Cr. is the f;tct tha t the chci locystidia a rc shown 
10 ha\'C fairly long excresce nces. much in the wa y o f those fo und in secti on HygrocyboidNU.'. But 
Lange stated that the pileus has a ·pell icle .. . hardly subgcla tinous in KO H', while he a lso made 

no mention of the tough, thread-l ike edge tha t ca n be lift ed from the la mellae. C lea rl y. M . 
cilrinovirem· ncl'<I S re-exa mina tio n. 
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22. Sect. A c 1 t: u LAc KUhn . ex Sing. 

Myct' llil (subsect?) AcicrJf(le KUhn .. Genre M yama: 163. 602 . 1938 (no! val. pu b!. : no L..1tin descr.). 
Ht'mimycnw sect. Acic11 /ae ( KUhn .) Sin g. in Annis mycol. 41: 120. 12 1. 123. 194) (not val. pub!.: no Latin 
descr.).- Momsmil'l/ussect. Al'irufodKiihn .)Si ng. in Lilloa 22: 301. (' 1949') 195 1 (not val. pu b\.: no Lalin 
descr.). - M)'Cf'na sec1. At"iru lae Kiihn . ex Sing. in Sydowia 15: 65. 1962 . - Lectotype (Sing .• 1951 : 301): 
Mycena aciru/a (Schaeff. ex Fr.} Kummer. 

M yrena stirps A cirula A . H . Smith, N. Am. SJX.'C. l1.1ycena: 39. 1947 (nomen nudum). - Lectotype (here 
chosen): M )'CI'na odrula. 

Mycena subsect. Rubrae Mttrod in Prodr. n. mycol. Madagasc. 3: 20. 21. 8~. 1949.- Lectotype (Donk. 
unpublished ): Mycena acicula . 

Basid ioma ta fa irl y ~ mall. Pileus pruinose, becoming glabrous, brightly coloured. l amellae 
ascending. ad na tc to more o r less decurrent with a tooth. brigh t! )' coloured. Stipe fi rm. 
puberulous, with long fibrils at the base, brightly coloured. hyphae ab ruptl y distinct from those 
of the pileus. Basid ia 2- or 4-sporcd. Spores narrowly pip-shaped. non-amyloid. Cheilocystidia 
clavate. subcylindric to fusiform. smooth. more ra rely apica ll y forked . Plcurocystidia similar. 
Hyphae of the pileipell is densely branched o r divcrticu late. 

SvECJt-:S.- Mycena acicula (Schacff. ex Fr .) Kummer. M . oregonensis A. 1-1 . Smith . 

23. Sect. H I E MALES Konr. & Mau bl. 

Mycetw (st"(.'t.] Himwlt·s Konr. & Muubl., lc. sci. Fung. 6: 274. 1934: Sing .. Agar. mod . taxo n . 3rd ed .: 396. 
1975(for mullyacceptt=d as section). Martmnil'flussect . HiC>mah·s(Kon r. & Ma ubl.) Sing. in Lilloa 22: 302. 
(' 1949') 195 1. - Lecto t ype (Sing .. 195/: 302): Mrct•no hienmlis {O sb. apud Retz. ex Fr.) Que\. 

M yct•tw [subsect?) Hil'mah•s KUhn .. Genre M )'f('na: 164. 564 . 1938 (not val. publ.: no Lati n descr.).­
Ht•mimyn•na sect. Himl(t/l's (Kiihn .) Si ng. in Annis mycol. 41 : 120. 12 1, 123. 1943 (not va l. publ.: no Latin 
dcscr.).- Lectotype (Oonk , unpublished): Myrena hiemali!i. 

Basidiomata fa irl y small to medium large, usua ll y corticolous o r Jignico lous. Pi leus glabrous 
to somewhat pruinosc, never br ightl y coloured . lamellae narrowly to broadly adnatc. Stipe 
glab rous to pubcrulous, white to whi tish or horn-<:olourcd, apically bright yellow in one variety. 
Basidia 2- o r 4-spored. Spores as far as known non-amyloid. Cheilocyst id ia cylindrica l. fusiform 
or somewhat Jagcniform.smooth or apically forked . Pleurocystidia absent or similar . Hyphae of 
the pilcipcll is smooth or divert iculatc. 

23. 1. Subscct. Hiemales Maas G .. suhset'l. mw. 

Myrena (sect?] £piphloeoe KUhn .. Genre Myuna: 163. 564. 1938 (no t val. publ.: no Latin dcscr.). ­
Lectotype (here~ chosen): Myrena hiemaliJ. 

Mycena (subsect?] Typicae KUhn ., Genre Myu na: 164. 564. 1938 (not \'a l. publ.: no Latin dcscr.). ­
Marasmiel/un ubscct. Typici(KUhn.) Sing. in Lilloa 22: 302. (' 1949') 195 I (not \'a l. publ.: no La tin dcs.cr. ). ­
Myu na su bscct. T)·picae (KU hn .) Sing .. Agar. mod. taxon .. 3rd ed .: 396. 1975 (not \'al. publ. : no Latin 
dcscr.). - Lectot ype (Sing .. 1951: 302): .111ycena hiemaliJ. 

Basid iomata c haractcribus sicut in Sl"Ct. Hit'frwlt:l' St..-d lamellae adsccndcntcs. acic convcxa. - Species 
lypica: Myfena hit'l1wlis. 

Basidiomata with fea tures as in sec t. Hiemales. but lamellae ascending and with the edge 
convex. 
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S l' t:C I ~<-~.-Mycena grisPIIina Favre. M . hiemalis(O sb. a pud Ret?.. ex Fr.) QuCI .. M . olida Ures .. 
Jl . radicifer Fa vrc. 

23.2. S ubsc:.-cl. Om pha liariac Ki.ihn . ex M aas G .. sub.ven 1101'. 

Mycenu [subS(.-ct?J Ompha/i(~riae KUhn ., Gcnrt: Mycenu: 164. 5!12. 193!1 (not val. pubL no Lati n dcscr .). ­
MaruJ.midlus subscct. Omplruliurii (KUhn.) Sing. in Ulloa 22: 302. ('1949' ) 195 1 (not val. pub! .: no Latin 
dcscr.). Myct•na sub~'Cl . Omphaliarim•(Ki.ihn .)Sing .. Agar. mod. taxon .. 3rd t-d .: 396. 1975 (not va l. pu bl.: 
no Latin dt-scr.). Lt.-ctotypc (Sing .. 195 1: 302): l i}Tena speirt•(t (Fr. ex Fr.) G illet. 

M JWIW stirps Spt•imt A. H. Smith. N. Am. SJX'C. Mycena: 4 1. 1947 (nomen nudum). - Monotypc : 
M,rn•Jta spt•irt'tt . 

ll:isidiomata cha ractcribus sicut in ~'Ct . Hiemules~'d lamellac subhorizonta les w l arcuatac. acie conca va . 

Basidioma ta with fea tu res as in sec t. Jliemah•s. bu t lamell ae mo re o r less ho rizontal to arcua te. 
with the edge concave . 

SPECIES. Myn.'tW alba (Brcs. ap ud Sacc.) Ktihn .. M . arropap;//alll Kiihn . & M a ire apud 
Ki.i hn .• M . plweophylla KUhn .. M . ~J)I!irt•u (Fr. ex Fr .) G illet. . 
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\ NI)F.X TO (OENF. MIC ANI) SUKDIVISIONAL NA MI:S 

Agmi('u.t 
A. § Adom'dl'i Fr. 112 
A. § Basirwd,•.{ Fr.. . . . . . . . . . . . . 97 
A. § Colodollti'S Fr.. Il l 
A. § Ca/odomes Fr. c,; Bcrk . Il l 
A.§ FilifU'dt•s Fr. 99 
A . § Fragi!ipetlt•s Fr. 106 
A. § Glutinipt>tkr Fr. 109 
.<t . § Hygw<-.!OOidt•t~t> Fr. lOY 
A.~ hiJ·iri tii Fr. . 99 
A .§ U lr t ifli'th•.f Fr. 108 
A. § Mynwa Pcrs. 96 
A .§ Myct'llll Pers. c:< Fr. . 96 
A.§ Myn>nOl'·J!f'tlllillae Fr. . 100 
A. § Propriar Fr .. . .. . ..... • , . 100 
A . § Ri~itlipetln Fr.. 100 
&uidopu.s Earle . 97 
Col/opus Earle . . . . . . . , . . I 09 
Oelicaru/a § M yt'N iups.s Locq. 100 
Galuctopu:. Earle . I Qg 

H C'IIIini)'Ct'll(l 

H. § Acicr, /ae (Kii hn .) Sing. 114 
H. § Atlonidl'at' (Fr.) Sing. 113 
II. § lliemaln (K Uhn.) Sing.. 114 
ln.f i ti r ia Ea rle . 99 
U nopotlium Earle . 99 

Marasmidlus 
M . § Adrolae (Kiihn .) Sing. . I 14 
M . § Atltmitlt'i (Fr.) Sing.. 113 
M . § Hit·rrwh'l' (Kon r. & M aubl.) Sing.. 114 
M . § Omplwliarii (KUhn.) Sing ........ 115 
M . § Typil'i !KUhn.) Sing. . . 114 

Myrnw 
M yn'IW (Pers. ex Fr.) S. F. G ray . 96 
M . § Acit:ula A. H. Smith . . 114 
M . § Arirulae Kiihn . 114 
M . § Arirulae Kiihn. ('X Sing. 114 
M . -§ Adonitlt>Ot' (Fr.) QUI!l.. 1\2 
M . § Atlonitlnlt' (Fr.) KUhn. 112 
M . § A(/unis A. H. Smith . 113 
M . § Ag11mmosae Oort I 00 
M . § Afrafina Sing ........... , . 107 
M . § Alrolinat> Konr. & M aubl . . . 107 
M . § Algt>rit>nsis A. H. Smi th 107 
M . § Amahili.uima A. H. Smhh . 11 3 
M . § Amabi!issimat' Locq. 113 
M. § AmiNo A. H. Smith 98 
M . § Anomala A. H. Smith. . 109 

M. § Basipede!i ( Fr.) QuCI. . 97 
M. § IJorea/is A. H. Smith . I~ 

M. § Borealis Sing. . . IOJ 
M. § Caespitosat• A. H. Smit h . 110 
M . § Caespitol'llt' (A. H . Smith) Sing.. . 11 0 
M . § Caespi/Ql'm• A. H. Smith ex Sing .... 11 0 
M . § Cat'lpilosat' (A. H . Smith ex Sing.) 

Muas G. . 11 0 
,\1. § Col"mophilt1r Maa.s G. . . . .. Ill 
M. § Calodontes (Fr. ex Bcrk.) QuCI .. . .. Il l 
M. § Calotlomes KUhn .• 1938: 16 1. 265 ... 102 
M . § Calodonte.<o Kiihn .. 1938: 162. 394 ... 106 
M . § Colodomn Kiihn .. 1938: 216 . . 108 
M . § Colotlom n Kiihn .. 1938: 238. . . 99 
M . § Calotlom es (Fr. ex Bcrk.) MCtrod . Il l 
M. § Capillaript·s A. H. Smith . . 106 
M . § Capillaris A. H. Smith .. . . .. . . . 103 
M . § Carolinem·is A . H. Smith . . . 113 
M . § Cifiauw J. E. Lange . . 107 
M. § Cilillu,r Kiih n. . ..... lOS 
.\1. § Cilim m• (J . E. l ange) Kiihn ....... 107 
.\1. § CUitu m• (KUhn.) Sing. . . .. 108 
M . § Ciliatar (J . E. l ange) Sing ....... 107 
M . § Ci/iotot> A. H. Smith . . . . 106 
M. § Cinm•op A. H. Smith . . .. 107 
M . ~ Cim•r£>11a A. H. Smi th . . 104 
M . § Cinnello Sing.. . 104 
M . § Cinn£>1/oe Sing. ~x Maas G ... . . .. 104 
M . § Cla,·it'ularis A. H. Smith . . .. . .. \~ 
M . § Conrolon•s J. E. l ange. 1914: 13. 20 . 107 
M . § Cuncolon•s J. E. Lange, 1914: 15. 2M • 100 
M . § Cum·olun·s Ki.ihn ., 1938: 223 . . 108 
M . § Com·olorrs KUhn .. 1931!: 240. 99 
M . § Cortirolu A. 1-1. Smith . 99 
.\1 . § Cortirola (KUhn .) Sing.. 98 
·"'" · § Corticolal' KUhn. . 98 
M . § Cnrtirl)/a£> (Kiihn .J A. H. Smith . 98 
M . § Cl)rtirolae (KUhn .) Sing. . 98 
M . § Cyantsrl'ntl'S KUhn . 98 
M . § Echinitlal' Loc~ .. . 102 
M . § Elt>gans Sing. . ... . .. 102 
M. § £/eguns A. H. Smith . . . . . 102 
M . § E!t•gtmfl'S Sing. ex Maa.s G .. . .. .. 101 
M . § £1£>g(mtula A. 1·1. Smi th, . . .. 106 
M . § Epiphloral' KUhn .. . . .. 114 
,\I. § Epiptt'r}'gia Sing. . . 109 
.U . § £piptPfJ'Ria A. H. Smith . .. . . 109 
M . § Huadnnida£> A. H. Smith ...... .. IIJ 
M . § Eu· MJ'l'l'na J . E. Lange. 100 
M . § EumJTl'na Kiihn. . . . 100 
M. § £:csuccat• Kiih n.. 9S 
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(/lf.rn•tw} .H . ~ IIISilltim· KUhn .. 1938: 267. 102 
\f ~ Exsucmt• (Kii hn .) Si ng.. 98 M . § l lltc'mledia Sing. . 104 
\1 ~ Fagnurum A. H. Smith 101 ,\1 . § lntc•rmnlim· KUhn . 104 
lf ~ f ilipetk•s (Fr.) QuCI. 99 .\1 . § lntt•mlt'diat' Ki.ih n. ex Maas G. 104 
\1 . S Filipeties (Fr.) K iihn. . 99 M . ~ Jamhina Sing. . 112 
\I . * Filipn ln KUhn. 102 .\1 . § lm11hi11ae Kiihn . 112 
.\1 . ~ filipnie.f (Fr.) MCt rod . 99 Jf. § Jamhinal' ( KUhn .) A. I I. Smith . 112 
.\1 . * f"ilipn A . H . Smi th . 99 1'.1. § Larripl'll••.{ (Fr.) QuH 108 
.\1 . § Ffarifolia A . H. Smi th . 113 Jf . § Lactipetln (Fr.) Mi:trod . 108 
.\1 . § flm·oalba A . H. Smith . I IJ M . § l.al' l'i~ata A. H. Smith 107 
.\1. ~ Fla w·albm· Konr. & Maubl. . 11 3 M. § Uuifo/ia A . H . Smith . 104 
. II.~ F(lliinJim· Locq.. 103 M . § Latijolia Sing. . 104 
.II.§ Frag ilifll'tkl· (Fr.) QuCI.. 106 M . § Lt•aimw A. H. Smith . Ill 
.II . ~ Fragilipedt•s {Fr.) Kiihn . 106 M . § Lt'fJitin •plwla A . H. Smit h . 107 
H.~ Fragilipedt•s (Fr.) Kon r. & Maubl . 106 M . § Lvng ist·ltl A. H. Smith . 97 
\1. § Fuligim•llae A. II . Smith . 11 0 M . § L/((·ult·m(ll' Maas G . 101 
M. ~ Fuliginl'llae (A. H. Smi th ) Sin g. . 11 0 M . § Lutc'Ofmllt•t~s A . H. Sm ith 113 
M. ~ Fulil:jne/lue ;\ . II . Smith ex Sing. 11 0 M . § Margim1uu• J. E. Langt. 19 14: 
.\1. ~ Fuliginellae (A. II . Smith ex Sing.) 13. 18 112 

MaasG. 11 0 M . § Mar~timrwl' J. E. La nge. 191 4: 
M. § fim ·ae A. H. Smith . 103 15. 2~ 101 
.\1. ~ fit sascemt•s KUhn .. 107 M . § l larf(inawl' Locq.. l Ob 
.\1. § Ga/eru: ttfttw Sing. . 101 .IH. § M l'gaspora A . H . Smith . 101 
M. § Gafl!rimlata A . H . Smi th . 10 1 M . § i\Jt'Wfa A . H. Smit h 99 
.\f.§ Gafn~t·ufalat• Konr. & Maubl .. 100 M . § Mist·ru A. H. Sm ith 104 
.\1. § Gafupw; A. H. Smith . lOS M . § M untin,/a A . H. Smith . 103 
.\1. § Gt·numae Klihn ., 1938: 160,2 12 lOS M . § M t•m iccl/(1 Sing.. 103 
M. § GenuiMI' Kiihn ., 1938: 163 , 538 . II] M . § /'.-fom icc)/a Sin g. ex Maas G . . 103 
.lf . § Gluliltipt•tlt•s (Fr .) QuCI.. 109 M . § Mumr A . H. Smith . . 97 
M. § Glutinipt•des (Fr.) KUhn . 109 M . § M J"U11ll . 101 
.\f.§ Glurinipe.'f A . H. Smith . 109 M . § Myunop.(i.~ Ccjp . 100 
.\f.§ Glutinosat> Ki.ihn . . 109 !-1. § /Hyunopsis (Cejp) Ki.ihn. 100 
.\1. § Granulatae J. E. Lange . 100 M . § Omphaliariae Kiihn .. 1938 
.\1. § GranulaWt' KUhn .. 108 164. 354. 104 
M. § Grunulawe (J . E. Lange) Ki.ihn . 100 M . § Omphaliariat' Kiihn .. I IJ3H: 
M. § Granuluwt• (J. E. La nge) Sing.. 100 164. 582. 11 5 
.\f.§ GrumtlaUil' (KUhn .) Sing.. IOK M . § Omphaliar iae (Kiihn .) Sing .. . 115 
M. § Granulutae A . H. Smith 102 M . § Omphuliarim· Kiihn. C.'"- Maas G. 115 
M. § Grist•o•·irMis A. H. Smith . 109 M . § Pt1m/xJ/ica A. H. Smith 101 
M. § Gtm1mo.u1e J. E. L:mgc 109 M . § Pt>liamhi"u A . H. Smith . 112 
M . § GummoSJll' (J . E. Lange) Oort . \09 M . * Pt>liamltina Sing. 112 
.H.§ GummOstll' Sing. 109 M. § Pi'liamhinal' Locq. 112 
M. § llaemntQpu.f A . H. Smith . 108 M . § Pol}"adelplw Sing. . 103 
.\1. § 1/it'ma/t•.f Kon r. & Maubl. . 114 M. § Po/yadelphia Sing. ex Maas G. 103 
M. § llit'males Ki.ihn.. 114 M . § Polnramma Sing. 107 
M. § Hiemale.f Ma as G. 114 M . § Polygramma A. H. Smith 107 
M . § llyxrocyboi(/t>al' (Fr.) Sing. . 109 ."d.§ Pulygrammm· Konr. & Maubl. 107 
M. § Jn clinata A . H. Smith . 101 M. § Prtudonga A. H. Smith . 107 
M. § l11~· ig 11is A. H. Smith . 109 M . § Psc•mlomyn •m1 (Cejp) A. H. Smi th . 96 
M. § lnsiti("i(l Kiihn . . . . . . . . . . . . . 9~ .M . § Ptt•rigem/ A. H. Smith . 102 
M. § lnsitie"iu (KUhn .) Kiihn . 98 M . § Pterignwt• Ma as G. . 102 
M. § /lw"titiae (Fr.) QuCI. 99 M . § Pudical' Maas G . . . . . . . . . . 105 
M. § /luititiae Kiihn .• 1926: 93 98 M. § Pura A. H. Smith . . 112 
M. § huititiue Kiihn ., 1938: 161. 248 . 103 M . § f'ura Sing... 112 
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(Myt'l' IIU) M . § Supinae K onr. & Maubl. . 98 
M. § Purac K onr. & Maubl. . 11 2 .\1. § Tenax A. H. Smith . 109 
M. § Purae (Konr. & Maubl. ) Maas G .. 11 2 .\1. § 1imnrima A. H. Smit h . 96 
M . § PuJitftJ A. H. Smith . 10 1 /'11. § 1'elwrrimtu.' A. H. Smi th 96 
M . § Qui.fqui/i(lfi.f Sing .. IOl .\1 .§ 7)·picm·Ccjp 100 
M. § Ri~idipnlt•.t (Fr.) QuCI. 100 .11.1 . § Typicut• J. E. La nge. 101 
M . § RiRidipedt's (Fr.) KUhn . 100 .\1 . § Typlcut• KUhn .. 1926: 93 . 100 
M . § Rigidipedes Kiihn. 107 M . § Typ1ct1t• KUhn .. 1938: 164. l 64 . 114 
M. § Rigidipt'tit>s (Fr.) Konr. & Maubl .. 100 M . § Typicru• A . H. Smith . Ill 
M . § Rost>/Ja A. H. Smit h 102 .·\1 . § T)·picm• (Kiihn.) Sing. 114 
M . § RQst'/lu Sing. 102 M . § Vinlait'fln Si ng. 112 
M . § Rosdlut• Si ng. c~ Maa~ G .. 102 :\1. § Violurrllat' Sing. c:< Maas ( i .. 112 
M . § Rubrm· Metrod 114 M. § Visripelles KUhn .. 98 
M . § Rubronwrgin01a Sing .. 106 M. § Visco.me A . H . Smit h . 109 
M . § Rubromilfgit~O tOI' Sing. ex Maa s G. 106 A1. § ViJ("Ql"U(' l ocq. 109 
M . § Stu·dumfrwl' Kiihn . % .11,1 . § llittlis Sin)!. 99 
M . § Sor r/I(Jriftral' (Kiihn.) MCtrod . % M . § Vitdu k H. Smith 107 
,\f . * Strcdwrifnar Kiihn. ex Sing. 96 M . § Vulgtm•s Kilhn . & Romagn 110 
M . § S(H'i"a A. H. Smith Il l M . § Vulgari.~ Sing. 110 
M . § S t)'fobalts A. H. Smit h . 97 M . § VulgariJ 1\. H. Smith . 110 
M . § Subcut~u A . H. Smith . 107 Mycl't~op.~l.f Vel.. 100 
M . § Su/J('t.mcvlor A. H. Smi th . 104 MycNwln P. A . Karst. 112 
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