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Ne" taxn. new combinations in Melanoleuca Pat. and notes on rare species 

in the Netherlands 
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Rijksllcrborium, Lclden• 

The genus MekmolcuC4 (Pat.) Pat. IS divided in tlucc subgenera based on the 
morphology of the cystidia, vi7. (i) subgcn . . llocrocysris. consisting of the sec­
tions Albojlllvidoc, Cognorac and Srricrfpcdes, (ii) subgcn. Melonolcuca and (iii) 
subgcn. Urticocystis comprising two sections, viz. Grammopodlac and lfumifcs. 

,1/clanolcuca brevipcs, M. cognata, M. cxscissa, M. grammopodla, M. meta~ 
leuca. M. poliolcuca, M. politoinaequalipes, M. rasilis, and M. rurrira OIC rcde· 
scrabed. rhe foUowing new combinations arc introduced: /tf. exscissa var. iris, 
.II. polioleuCJl f . oreina, M. rasilis var.lcucopllylloides, and M. rasilis var. pseudo­
luscina. MclanolcuCJ1nivCI1 Metrod (nom. nud.) is validated and the following 
nc" taxa are described: Melanolcuca a tripes. M. cognata var. IIIIUSeosa, M. grom· 

mopodia f . IIUJCrocarpa and M. al b/folia. 

Durmg a study of the representatives of the genus Melonoleuca in the Netherlands we 
became aware of the confusing taxonomic knowledge of that genus. Recognizing a Me/a· 
noleucu as such is generally no problem for experienced agaricologists, but beyond 
that, many controversies exist concerning the distinction of species and infraspecific 
taxa and the interpretat ions of descriptions in old literature, e.g. those of Persoon ( 1801) 
and Fnes (e.g. 1821 ). 

This problem is complicated by the lack of a modern monograph of the genus and 
the ex•stcncc of many short, taxonomically and geographically limited and therefore 
fragmentary publications. Alt hough this latter holds true also for th is contribution, I feel 
it nccessar)' to publish a part of my observations, because the names of some very well 
rtcogntt.ablc species described by M6trod have to be validated and a number of new 
combmations turned out to be required. 

In the here following descriptions is referred to three different colour codes: Mu. = 
Munsell soil colour charts: K. & W. = Kornerup & Wanscher, Methuen handbook of col· 
our; Expu. = Cailleux & Taylor, Code expolaire. 

• l'lc>ent add rc~ : CcntraalbUicau voor SchimmelcultUJes, Ye:LSt division. Jullanalaan 67, 2628 
BC Delft. cthcrlands. 
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Fig. I. Types of cystidia in Me/anoleuco. - A. f:Xsdsso·type (from M. cxscisso). R. Bmi{ltf-
typc (from M. brevipes). - C. Uigcniform to fusiform type (from M. cinueifolia). (All fi!!S- > 1000). 

DF.SCRIPTJO. OF Till. Cl NUS MELANOLEUCA PAT. 

(nom. prop. cons. against Psommospora Fayod (1893: 91 ), Taxon 35: 377 - 371!. 1985) 

Basidiocarps tricholomatoid , small, medium-sized or large. Pileus convex or applan3te. 
frequently with low umbo and involute margin, mostly somewhat or distinctly hygro· 
phanous, whitish, yellowish, grey-brown, yellow-brown or blackish brown. LameUae 
mostly very crowded to crowded, adnexed, sinuate, adnate or even subdecurrent. ven­
tricose to c. triangular-ventricose, whit ish, cream, g.rcy, pale brown, yellowish, with con· 
colorous and entire edge. Stipe central, slender or obese. short or long cy l indric:~!. frt· 
quently with a clavate base. stuffed or solid, white, yellowish, grey, brown or bb~kish 
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brown, frequently longitudinally striate or fibrillose, smooth, with apex mostly pruinose 
or Oocculose. Context whitish to beige-brown , sometimes turning yellow-brown to 
blackish brown in part of stipe. Smell and taste fungoid, sometimes sweetish or some­
what adstringent. Spore print white or pale yellow. 

Spores ellipsoid, covered with amyloid warts, usually with suprahilar plage. Cystidia 
on lamellae absent or present , often with crystals of apex. Cau locystidia, if present , 
more or less similar to cystidia on lamellae. Clamps absent. 

Cystidia occurring in two main types: ( i) Urticiform cystidia ('en poil d'ortie' in 
French literature), only found at the edge of lamellae, thin-waUed , with ventricose base 
and narrow cylindrical or attenuate neck, to be subdivided into two subtypes: the exscis­
so-typc (Fig. lA), with rather wide upper pan att enuating towards apex and the brt!lli· 
ptS·t)'pc (Fig. I B), with narrow cylindrical upper part. ( ii) Lageniform, fusiform to 
conical cystidia (Fig. I C), found both at edge and sides of lamellae, usually somewhat 
thick-walled with ventricose to fusi form body without distinct upper part. 

Type species: Meloleuco vulgaris Pat. = Melonoleuca melaleuco ( Pers.: Fr.) Murrill . 

L~FRAGI NI· RIC CLASSif. ICATION 

Singer ( 1943, 1975, 1986) distinguished four sections in the genus, viz. ( i) sect. 
Albojlo••idae Sing. containing the white species, ( ii) sect. Humiles Sing. comprising the 
pigmented species wit h a furfuraceous-pubescent or a squamulose stipe. ( iii) sect. 
.llrkmolem·a Smg. with the large pigmented species with a pruinose stipe and (iv) sect. 
Oremae Sing. wit h similar species as the preceding section but with small basidio­
carps. 

Kuhner ( 1978) proposed a division in three sections, viz. ( i) sect. Albofla••idae Sing., 
(ii) sect. Cognotae Kuhner, containing species with more or less ochraceous basidiocarps 
lnd sect. Melanoleuca Sing. emend. KOhner, characterized by a blackish, brown or yel­
lo\\-brown pileus, greyish or white lamellae and a white or brown stipe. The latter sec­
tion has three stirps: stirps Melanoleuca, wit hout cystidia , stirps Grammopodia with 
untcifonn cystidia and stirps Polio leuco with lageniform or fusiform cystidia. 

Bon (1978) presented an infrageneric classification based on both macroscopica l and 
micro~opJcal characters. lie divided the genus in seven sections. Sect. Oreinoc and sect. 
Mtlauolcuco of Singer are united in {i) sect. Melanoleuco Sing. emend . Don (non emend. 
KOhner) and (ii) sect. Humiles of Singer is restricted to species with urticiform cystidia 
and slender basidiocarps. Besides sect. (iii) Alboj7al'idae Sing. and (iv) sect. Cognatae 
(Sing.) Kuhn ., Bon distinguished the foUowing new sections: (v) sect. AcysridioC' Bon, 
compnsing the acystidiate species, (vi) sect. Grommopodiac Bon containing species with 
urtictform cysudia and non-squamulosc stipcs and (vii) sect. Strictipedes Bon character­
ized by lageniform cystidia and a grey-brown colour of the pileus. 

I do not believe that the classificat ions of Singer and KUhner are consistent from an 
Mlutionary point of view. In their opinion section Melanoleuca contains non- cystidiatc 
spwcs as well as species with urticiform and lageniform-fusiform cystidia. It seems 
nnprobablc that colour and size of basidiocarps arc more important characters than 
features and behaviour of the very typical cystidia. Therefore I propose the fo llowing 
subdJvtsion of the genus Melonoleuca in t hrcc subgenera (Table I) . 
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Table I. Comparison of infragenerie classifications of the genus Melonoleuco. 

Singer (1962, 1986) KUhner (1978) Bon (1978) Boekhout 

sect. Alboflovidae sect. A lboflovidae sect. Alboflovidoe su bgcn . .llocroqstis 
sect. Alboj1ol'ic/ae 

sect. Cognotoe sect. Cognotoe subgcn. :llocrO<.ISn's 
sect. Co~~onotae 

sect. Orei11oe 

sect. Melonoleuco sect. Srric ripe des subgen. tllormcrstis 
st irps Pofioleuco sect. Strictil'l'dts 

sect. Melonolcuco 

sect. Mc/onolcuco sect. Acystidwe su bgcn . • lfelonolt uc& 
stirps ;"lelonoleuco 

sect. Melonoleuco 

sect. Humiles sect. Melolloleuco sect. Crommopodioe subgen. Urtirocystis 
stirps Grommopodia sect. CrommiJ(JOd~t 

sect. Hwniles subgen. Urticocystls 
sect. flu miles 

l. MELANOLEUCA SUOGEN. MELANOLEUCA 

Melonoleuco sect. Melonoleuco stirps Meloleuco KOhner in BuU. mens. Soc. linn. Lyon 47· 12. 
I 978. Mclonoleuro sect. Acystidioe Bon in Doc. mycol. 33: 45. 1978. 

Characterized by the absence of cystidia. 

Types species: M. melaleuca (Pers.: Fr.) Murrill sensu KUhner = Meloleumntfgaris 
Pat. = M. graminicola Velen. 

2. ~tELANOLEUCA SUBGEN. URTICOCYSTIS BOEKHOUT. s11 bgcn nov. 

Melonoleuca sect. Me/anoleuca stirps Crammopodio KUhner in Bull. mens. Soc. linn. lyon 4i 
12. 1978. 

Subgenus Melonoleucoe cystidiis urticiformibus. 

Characterized by the presence of urticiform cystidia. 

Type species: M. grommopodia ( Bull.: Fr.) Pat. 

Two sections of Bon's classification ( 1978) belong here, viz. sect. 1/umih•s Sing. and 
sect. Grammopudiae Bon. The latter can be divided in two subsections: 
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Melanoleuca subsect. Grammopodiae Ooekhout , subsect. nov. 

Melalloleuca sect. Grammopodillc stirps Brevipes Bon. in Doc. mycol. 33: 52. 1978. - Melano­
ltuCII sect. Grammopodiae stirps Rasilis Bon in Doc. mycol. 33 : 54. 1978. - Melanoleuca sect. 
Grommopodiae stirps Grammopodia Don in Doc. mycol. 33: 57. 1978. 

Subsectio MelanoleuCDe cyMidiis urticiformibus typi brevipedis. 

Characterized by urticiform cystidia of the brevipes -ty pe. 

Type species: M. grammopodia (BuU. : Fr.) Pat. Other species which belong here arc 
among others M. brevipes and M. rasilis. 

Melanoleuca subsect. Exscissae Boekhout, subsecc. nov . 

.llrlolloleliCD sect. Grammopodiae st irps Exscissa Bon in Doc. mycol. 33: 56. 1978. 

Subscctio Melanoleucae cystidiis urticiformibus typi cxscissae. 

Characterized by urticiform cystidia of the exscissa -type. 

Type species: M. exscissa (Fr.) Sing. Another species which belong here isM. poli· 
roinaequolipes. 

3. MELANOLEUCA SUUGF.N. MACROCYSTIS BOEKHOUT, subgen. nov . 

.llrlonoleuca sect. MelanoleuCD stirps Polioleuca KUhner in UuU. mens. Soc. linn. Lyon 47: 12. 
1978. 

Subj:cnus Melanoleucae macrocystidiis fusiformibus vcllanccolatus vciiJigcniformibus. 

Characteri7.ed by the presence of fusiform to lageniform cystidia. 

Type species: M. polioleuca (Fr.) Kiihn. 

Three sections in the classification of Don (1978) are accepted here in this subgenus, 
vil. sect. Alboj7a1•idae Sing., sect. Cognatae (Sing.) Kuhn. and sect. Srricripedes Bon. 

I tnclude sect. Melanoleuca sensu Sing. (1986: 301) and Bon (1978: 45) in sect. 
Strimpedes Bon, because r noted a grea t variability of the morphology of t he cystidia in 
this group. Melonoleuco cinereifolia is claimed to have lageniform cystidia ( Bon, I.e.). 
Frequently, however, also fusiform to lanceolate cystidia are observed in that species. 
On the contrary, M. polioleuca which is claimed to have fusiform to lanceolate cystidia 
sometimes also has lagcniform cystidia . Because of this variability I do not accept Bon's 
(I.e.) separation of sect. Srricripedes Bon and Melanoleuca Sing. emend. Bon. However, 
as different types of cystidia do occur in sect. Stricripedes, I t hi.nk that a subdivision in 
subsections probably can be based on these types of cystidia. 
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D~CRIPTIONS OF SPECJ~ 

Subgen. Me lan o leuca 

Melsnoleuca melaleuca (Pers. : rr.) Murrill 

Agaricus melaleucus Pers .. Syn. meth. Fung.: 355. 1801. - Agaricus melaleucus Per,. 11 .. Srsa. 
mycol. 1: 114. 1821. Tricllolomamelaleucum ( Pers.: Fr.) Kumm .. FOhr. l'i lzk.: 133. 1871. 
Gyrophi/a me/aleuca ( Pcrs.: Fr.) Qucl.. Fl. mycol. France: 267. 1888. - Me/anule111:a melalror: 
( Pers.: Fr.) MurriU in Mycolog.in 3: 167. 1911. Me/aleuca vulgaris Pot. (change of n3mc 101 A~n 
cus melaleucus Pers.). Hymenomyc. Eur.: 96. 1887. - Me/anoleuca vulgaris ( Pat. ) Pat.. (JI~ I m~ 
pl. ccUul. Tuncsie: 22. 1897. 

Mi sapplied nam e. - Me/anoleucagruminicola (Vclcn.) Kuhner scn~u Kuhn. & Roma1n 
t-1.nnai.Chomp.sup.: 147. 1974. 

Sclc c t cd i II u s t rati o n s. - Fries, le. sci. Hymcnomyc. : pl. 44.1867. 
Selcc t cd d esc ription s. Bon in Doc. mycol. 33: 49. 1978: Honrubio. Mo1cno & Bon i:l 

CoUcct. bot. 13: 551. 1982: Kuhner in Bull. mens. Soc. linn. Lyon 47: 13. 1978. 

Basidiocarps medium-sized. Solitary. Pileus 35- 65 mm, applanate with low broad 
umbo, finally with centre becoming somewhat depressed, at ftrst with involute margin. 
slightly exceeding lamellae, rather thin-neshed , hygrophanous, when moist ra thl'r darl 
yellowish to reddish brown (Expo. 64 DE, Mu. 10 YR 6/6), beeomjng paler on drymg. 
dull, smooth, occasionally with st riate margin. lamellae crowded ( L = 45 65. I = 3- ). 
ad nate to subdeeurrent, tftjn, up to c. 5.0 mm broad, whjtish , sometimes with a pale pinl 
tinge, wjth entire and concolorous edge. Stipe 55- 90 x 5- 8 mm, cylindrical. bccomin~ 
slightly broader towards base, sometimes becoming also broader towards apex , stuffed. 
at ftrst wftjtish, soon becoming pale beige to brown-grey .longitudinally fibrillose. with 
pruinose apex. Context whitish. Smell indistinct. Taste indistinct, mild to fungoid. 

Spores (5 .6 )6.4 8.3 x4.1 - 5.8 J..lm , Q = 1.15- 1.65, ellipsoid to broadly ellipsoid. 
moderately densely ornamented with rather large amyloid warts, with plagc. Basadil 
25- 40 x 7- 10 J.lrll , clavate, 4-spored. Cystidia absent. Pileipellis a cutis, mad<' up of 3 
5 J..lm wide hyphae with brown pigment. Stipitipellis at apex of stipe covered with Jumps 
of clavate ccUs, 25 - 35 x 6- 9 J..lm in size, and basidia . 

Habitat & d istr ib u t ion. - Terrestrial in coniferous forests (e.g. Pi1111s and Juni· 
pents ). Very rare in the Netherlands, only known from the provinces Drenthe and ~oord. 
Brabant. 

Co ll ec t i o n s examined. Nl:.lllhRLANDS: prov. Ore n the: Dwingcloo, 30 Nov 1916. 
Til. II~ Kuyper 524 ( WAG· W); Nicuw Balingc, state forest 'Gees', 17 April 1977, K. Booy ~ 11. • rro•. 
Noord·B rabant, Dorst , 18 Oct. 1974, P. B. Jansen 74 - 291 (both L). - WLST CERMA:-1\ l'lt· 
dersochsen, Wilsedc. B. de Vries 1942, 12 Oct. 1974: ditto 14 Oct. 1974, B. de Vries 1941 : 1\Ml· 
rhcin-Westfa.lcn, Al.stiittc, 9 Nov. 1972, B. de Vries /3 13, ditto, 24 Oct. 1974 ,J.J. RarJ.mon9;9J 
(all WAC· W). 

M elonoleuca meloleuca is interpreted here in the sense of Kuhner ( 197 : I 3 ). Wt 
agree with Kuhner's opinion that Agar icus meloleucus Pers.: Fr. represents most probJbly 
a non-cystidiate species, because of the described smooth stipe (Persoon 1801::! 16 ·su· 
pite elongati bas.i incrassato glabro Livido'; Fries 1867, pl. 44 'stipcs nudus (non puhcru· 
lentes)'), contrary to the descriptions of the stipes of A. lwmiles, A. polio/('/{( us l tK 
A. tllrrirus (Fries 1874 : 74 and 75). No authentic mat erial of A. meloleums exists in 
the herbarium Persoon ( L). 
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It must be noted that both the specimens studied by Kuhner ( I. e.) and us have a 
somewhat pruinosc apex of the stipe (cit. KUimcr 'non poudrc, a peine finement pruineux 
sous Ia Ioupe tout en haut seulement ') caused by the presence of clavate cells. Cystidia 
are, however. absent. The specimen we studied agree well with Kuhner's description. 
Related species are M. stridu/o (Fr.) Metrod, M. striimarginata M~trod (nom. nud.) and 
Jll. graminicola (Velen.) KUhner & Maire . 

Me/anolcuca stridula (Fr.) Me trod (1949 : 154) differs by a dark pileus ('bistrc fonc~') 
and the presence of subcylindrical cystidia-like cells attheapex of the stipe. Melanoleuca 
srridula (Fr.) M~trod sensu Bresinsky & Stangl {1977: 147) differs by its yellowish lamel­
lae. 

Mc/anoleuca graminicola (Velen.) KUhner & Maire differs mainly from our specimen 
by sm:~ll basidiocarps (20- 30 mm according to Velenovsky 1920: 244). The spores of 
a specimen of M. grominicola in the Velenovsky collection measure (7 .6- )8.0- 8.6{-
8.8) x (4.8 )5.0 5.7 J.lm, Q = 1.5- 1.8 and are covered by smaiJ amyloid wans(Kuyper, 
unpubl. obscrvat ions) . 

Melauoleuta striimarginata Me trod (1942a : 94, nom. nud .) has a striate margin of 
the pileu~ and a glabrous stipe. &rkmon 979.1 (WAG-W) has a striate margin of the 
pileus and thus agrees in that aspect with M. striimarginara. The lamellae of that speci­
men 3re. however, pale beige (K. & W. 861) to pale ochraccous yellow-brown (K. & W. 
C61 - C72). This latter character fits M. stridula (Fr.) Met rod. 

Subgen. Urticocystis sect. Crammopodiae subsect. Grammopodiae 

Melanoleuca brevi pes (Bull.: Fr .) Pat. 

Ararints bm·i~s Bull. , llcrb. Fran\.-e, pl. 521, fig. 2. 1791. - Agaricus bre1•ipes Bull.: Fr., Syst. 
mycol. I 53. 1821 Tricholomo brevipes (Bull. : Fr.) Kumm .. Ftlhr. l>il7.k .: 133. 187 1. Gyro­
philo brc•·ipcs ( IJuU.: l·r.) Que!., Enchir. Fung.: 18. 1886. Gyropllilo grommopodio var. brcvipes 
(Bull. Fr.) Qucl.. Fl. mycol. fran ce: 267. 1888. - Melrmoleuca brcvipcs (BuiJ.: Fr.) Pat., 1'.~11 
ta~on .. 159. 1900. - Tricllolomo mcloleucum var. grommopodium subvar. brevi pes (Dull.: Fr.) 
\lwt, i tude synth. Genre Tricllolomo: 30. 1916. 

Srle c ted i llu strat i o n s. - Dahnckc & Dillncke. 700 PiUc: 203. 1979: Konrad & ~13u· 
blanc. I c. sci I unj!. 3: pl. 270. 1927. 

Selected d esc ripti o n s. - Bon in Doc. mycol . 33:52. 1978: Bon & Chcvassut in Doc. 
mycol 9: 44 1973: Bresinsky & Stangl in Z. Pil1.k. 43: 150. 1977: Kuhner in Bull. mens. Soc. linn. 
Lyon 47. 21. 1978. 

Bhrdiocarps medium-si7ed. solitary or connate. Pileus (25- )40 90 mm, convex to 
pbno·convcx, finally becoming irregular convex with depressed cen tre. with low broad 
umbo. with involute margin when young. rather fleshy. weakly hygrophanous, pale to 
dark !!tC)·brown (Mu. JO YR 3/2-3, 5- 6/4) when moist , pallescen t on drying, when 
morst sat rny.shiny, but soon becoming dull and innately radiating fibrillose or minutely 
felted (under lens!). LameiJae crowded ( L = 55- 80, I = I 7). adnate, emarginale, sinu­
ate or C\Cil subdecurrenl. thin . up to 6{- 11) mm broad, triangular-ventricose or ven­
tricoSt. ''hen young pale grey-cream (Mu. 2.5 Y 7/2- 4). but soon becoming rather 
dark greyrsh brown (Mu . J 0 YR 7/3), with an entire concolorous edge. Stipe 25 60 x 
S- 1 mm. short cylindrical. obese, olid , at first pale brownish grey, but soon becoming 
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grey-brown (Mu. 10 YR 4/2- 4, 3/3), occasionally at apex with faint blut~h tins~. 
entirely longitudina l fibrillose and apex subflocculosc. Context in pileus sordid white or 
pale yellowish brown, in Stipe isabella-brown, towards base of stipe dark bro,~n. mtD 
weak, fungoid or sweet. fruity. Taste fungoid or acrid-herbaceous. Spore pnnt }tlhr•· 
ish white ( Romagnesi, Les Russules, I b- 2a). 

Spores (6.9 )7.4 9.7 x 4.2- 5.8 J.l.m, Q = 1.3- 1.8( 2.0). ellipsoid to elongm. 
mostly with largest width above the middle, rather densely ornamented wtth fin~ to 
rather coarse amyloid warts, with supraJillar plage. Basidia 30- 40 x 7- 10 J..lm. clmtt. 
(2- 3 )4-spored. CheiJocystidia 25- 50 x 5- 10 J..lm, urticifoml and of the brc11pes. 
type, frequently with resinaceous con tents in upper pan . Pilcipcllis an (ixo-)trkhodtr· 
mium , up to c. 70 J..lm thick, made up of slender, 2 6 J..lm wide hyphae. Cells oi upptt 
part of the pileitrama with pale brown intracellular pigment and cell walls abo pan~ 
encrusted by yellowish brown pigment. Stipitipcllis a cutis, sometimes somewhat gelallr.· 
ized, at apex of stipe with lumps of clavate cells, 30- 50 x 6- 9 J..llll in site. among them 
some urticiform caulocystidia. 

ll ab ita t & distribution. - Terrestrial on humus rich soils, in both broJd-lwtJ 
and coniferous forests, in grasslands (lawns) and on compost: basidiocarps o.:.:umq 
mainly in spring, but occasionally also in autumn; rather common. seems to oc~ur 10 a& 
parts of the Netherlands. 

Collections examined. - NETHERLANDS: prov. rr ieslnnd, Amcland. ncM tluUum. 1· 
Oct. 1973. C Bas 6240; prov. F lcvolnnd, OosteliJk Flcvoland. de Abbert, 20 ~larch 197i.// J. k. 
Latl!(eJ.'Oort·Dul s. tL : prov. Gclderland, Apeldoorn, Berg en Bos. 4 ~fay 1958, A . . V. KooplltctiS HI 
prov. U trcch t, Baarn. garden of phytopathological laboratory Willie Commelin Scholten. 3 I>« 
1981, II. A. ron du Ao s.tL : prov. Zuid·ll o lland: Leidcn, ncar Arudcmic ~lospital. 23 M:urh 197' , 
1-: Bas·Moes s.tL ; ditto. Teldcrskndc, 6 April 1983, C Bas 8()95: Katwljk, l':ln van Pcrsijn. 12 <Xt. 
1957. R. A. Maas Geesteronus 12388: Voorschoten. estate ' Tcr Hor,t ', 14 April 1972. ( /los 5991 
Wassenaar. • KijOtoek •, 30 Oct. 1952, R. A. Moos Ceesteronus 9250 (3U L): prov. Zeeland. \ \-crd9 
Oct. 1976, P. B. Jansen s.tL : prov. oo rd·Brabant. Dorst, 8 Sept. 1975, P.JJ. Jansen S.tL thtrb 
Jansen). prov. Limburg. Wijlre. 28 Oct. 1979. C Bas 7611 (L). - FRA~CI- : :lffrrod IJ.IJ h~b 
2798 and notes of Mttrod 1341. I 141.2: 1886: 2029: 2172. 2426. 2798: Mttrod S.tL. n \ u~. 1951 
Merrod s. tL , 7 Au,;. 1960 (aU PC). 

Melanoleuca brcvipes differs from M. grammopodio by the medium-SIIcd bastdio­
carps, the less pronounced longitudinal fibriUosity of the stipe and 1 he brown t:ontcxt uf 
the stipe. Melonoleuco rasilis differs by shorter spores covered by coarse warts. ~lost of 
the specimens st udied have a short st ipe, although in some collections some basidaoC3rps 
were present with a stipe as long as 1 he diameter of t he pileus. Melunoleu<·u bfl'l tptS 

sensu J . Lange ( 1935: 65) (sub Tricholomo brc11ipcs) is a different species bcca usc of its 
fusiform to lageniform cystidia . 

Melanoleuca grammopodia ( Bull.: Fr.) Pat. 

Axaricus xrommopodius Bull.. llcrb. r rance: pl. 548. 1791. - Axaricus ~ammo{lrJdirtS BulL· 
l·r .. Syst. myool. I : 93. 1821. - Triclroloma grammopodius ( Bull.: l·r.) Quet. in \lcn1 s,,, I rnYl 
~fontbcliard, ser. II . 5: 83. 1872. Gyroplrilo grammopodi.a ( Bull .. fr.) Ou.ll. I nclur lunj:. I' 
1886. Meuwolcuca J:rammopodi.a (BuiJ.: Fr) Pat .. I ss:li taxon.: 159. 1900. - Trrclmlomc n~tl:· 
leurum var. grammopodium ( Bull : F r.) Maire, Etude synth. genre Triclrolomo : 28. 1916. 
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F~. l. Melalloleuca grommopodia. - Habit (X 1). - Oteilocystidia (x 1000). - Spores (x 
ISOO). 

forma grammopodia - Fig. 2 

Selected illust rations. - Ceu o , f unghi Vero I : pl. 146. 1975 ; Konr. & M., I c. set. Fung. 3 
;i 269. 1927: Lange, FL agar. dan. 1: pl. 29C. 1935: Michael, Hennig, Kreisel, Handb. Pilzfr. 3: pl. 
102. 1979: Phillips, Mushr. other Fungi: 45. 1981. 

Select cd des c rip 1 ions. - Brcsinsky & Stangl in Z. Pilzk. 43 : 152. 1977. 

Bas1diocarps medium-sized to large, solitary. Pileus 60 105 mm, plano-convex, mostly 
1ih depressed centre, with low broad umbo, with involute margin, t hick-Oeshed, grey­
ISh brown to dark grey-beige ( Mu. 10 YR 4-6/3), becoming paler o n drying; somewhat 
paler towards margin, dull, sometimes with centre somewhat shiny, innately radially 
!ilrillose, with outermost margin somewhat pruinose. Lamellae crowded (L = c. 70, I = 
1- 5). sinuate, rather thick, up to 9.0 mm broad , triangular-ventricose, pale cream-beige 
{Mu. 10 YR 7/3- 4), with entire co ncolorous edge. St ipe 60- 105 x 8- 13 mm, cylin­
drical with clavate base, solid, pale beige to beige-brown ( Mu. I 0 YR 5/4,7 /3}, distinctly 
~nsitudinal striate, with pruinose apex. Context greyish white ( Mu. 10 YR 8/2) , in 
\tipe loosely fibrillose. Smell weak, just after cutting somewhat spermat ic. Taste u npleas-
1lll.acri<J.rungoid. Spore print pale cream ( Romagnesi, Les Russules, 1 b- 2a}. 

Spores 8.0 9.8 x 4.2 6.0 J.lm, Q = 1.5, ellipsoid to elongate, rather densely orna­
llltnted with small to medium-sized , amyloid warts, with suprahilar plage. Basidia 30-



406 P E R S 0 0 N I A - Vol. 13, Put 4, 1988 

40 x 8- 13 J.lm, clavate, 4-sporcd. Cheilocystidia 30- 40 x 5- 9 J.lm, urt icifo rm ~ nd \lf 
brevipes-typc, mostly transversely septate. Pileipell is a thjn, somewhat gclatinitcd .:uu, 
made up of slender hyphae. Stipit ipellis a cutis, at apex of stipe basidia pre en a. 

Habita t & dis tribution. - Terrestrial in broad- leaved forest s and hushcs.rJthtr 
rare, in t he Netherlands known from the coastal du nes and from calcarcou:. nch '>Ill I> u 
the provinces of Limburg and Flevoland. 

Co ll ec ti o n s exa min ed. - NETIIt~RLA I)S: prov. Flevo lllnd, OostcliJk lll'v11!2n~. 
'Spijkbos', II Sept. 1980, 111. k'. Kuyper 1429; prov. Zuid-H o lla nd, Wassenaar ' Mc).:ndd '.60• 
1951, R. A. Maas Geesteranus 8058; ditto, 7 Nov. 1951 , C &s s. tL: ditto, • Duinrell'. 25 S( (H 19 I 
C &s 7788; Westvoorne, 'Quakjcswater', 19 Oct. 1982, T. Boekhout 1044: pro''· lam b u r~. St. l'tr· 
ter, 'Sint Pietersberg', 18 Oct. 1950, R. A. Maas Geesttranus 754] (all L). - I·RAN('L· CIIOh'<O~I 
Metrod 39:39.2: 1495: 1739 (all PC). 

Melanvleuca grammvpodia is closely related toM. bre•'ipes. It differs from th~ Iauer 
species by a relatively long, coarsely, longiludinaUy striate stipc with a pale gre} ~'0111~\: 
and less grey lamellae. 

Melanoleuca grammopodia as described by Kuhner (1978: 26) differs fromt h~ s~c­
imcn studied by me by a more yellow ochraccous pileus ( Mu. 2.5 Y 8/6 7). 

Me/anoleuca subbre•,ipes Metrod {1942a: 90, nom. nud.) is closely related tn 1/ l!rum· 
mopodio. The only differences mentioned by Mthrod in his notes of his collectlon500 
(PC) arc the pale and large pileus and shorter cystidia of J\1. subbrea·ipes. 

In Table II we summarize the colour of the pileus of collections seen b> ~l ctn,dof 

bot h M. subbrea,ipes and M. grammopodia. 
Metrod mentioned a diameter of up to 20 em forM. grammopodia (in his lllll~son 

Metrod 39, PC) and his drawings of the cystidia o f both M. grammopodta and 1/ ~ub· 
breVIiJCS do not indicate a difference between t hcse taxa. Therefore we agree with Kuhne· 
(1978: 26), who reduced M. subbrevipes to forma under M. grammupotltu . 

The name M. subbrevipes M6trod, however. was no t pub lished in full a~:cordJJh:~ 
wit h the International Code of Botanie:~l Nomenclature (Voss & al. 1983) ami t h~rdor~ 

KOhner's new combination was not vnlidly published eit her. As, moreover. 1 he ungiml 
collection (Mctrod 50, PC) of M. subbre11ipcs is very poor, I prefer to dcscnbc a 11~11 
forma wit h a better type collection for t his large variam of M. grommopodia. 

Table II. Colour of the piJcu~ of collections of /t/. subbrevipes and M. xrallllllfJJ~><iin ,~,·n t: 
Mctrod (aU in PC). 

spcdcs 

M. svbbrevipes 

M. gfD/1/IIIOpodlo 

collection 

~lctrod 560 
Met rod s.n. 

Mctrod 39 
Mctrod 1739 

colour of pileus 

- gris beige, brunatre au centre 
- ocrocc grisatre, brun au centre 

- brun bistrc trcs plus foncc 3U c<-niH' 
- bistrc tres fonce; IJ coulcur p:ilis j l'o(r .. ~\· h~t.n.· 
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F~. 3. Melonoleuco RTOmmopodia f. mocrocarpo. - Ha bit {x Ill). - Spore.~ (X 1500). -
OleilocySiidia (X I 000). 

Mclanolcuca grammopod ia forma macrocarpa Boekhout, f 11011. - Fig. 3 

Mtlanoltuco subbrevipes Met rod {nom. nud.) in Rev. MycoL 7: 90. 1942. Melonoleuco 
fi'DIIlmopodia var. rubbre1•ipes ( Metrod) Klihn. & Romagn .. FL anaL Champ. sup. : 147. 1953. 
- .lltfD•zoltuco grommopodia f . subbrevipes {Mchrod) KUhn. in BulL mens. Soc. linn. Lyon 47: 
16. 1978. 

Selected illu stra ti o n. Cctto,runghlVcro2 : pL595. 1975. 
Selected descri ptio n. - Bon in Docum.mycol. 33:52. 1978. 

Diffcrt a fonna grarnmopodiu basidiocarpis maj!nis ct fcrc brcvistipitatis. Pileus ad 30 em diam .. 
in medio ochraceogriscus. Stipes dilute griscus fibri~ longitudinalibus fuscis praeditus. Lamellae 
ochracro ·griscac. Contcxtus albidus, in stipitc brunneus. 

tlolot)'pus: J::rkele11s s.11., 2 ov. 19 71, Netherlands, prov. Uu echt. Lcusden ( L). 

Basidiocarps large, solitary. Pileus up to 200( 300) mm, finally slightly infundibuli· 
form. with lobed margin, pale grey-brown (Expo. 330), dry. Lamellae moderately 
crowded, subdecurrent, up to c. 8.0 mm wide, pale clay-coloured (Expo. 82-838), with 
pink ish renex. Stipe 30 100 x 10 35 mm, cylind rical. solid, dark brown (Expo. 72 F­
H), longitudinally fibrillose and ribbed. Context isabella, becom ing brown in base of 
stipe. Smell somewhat acrid , sourish herbaceous. Taste unpleasant, bitterish herbaceous. 
Spore print unknown. 

Spores 7.7-9.8 x 4.8- 6.2 J1m, Q = 1.4- J.85, ellipsoid to elongate, moderately 
densely ornamented with small to medium-sized amyloid warts, with suprahilar plage. 
Basidia 25- 35 x 9 13 J1m, clavate, 4 -spored. Cheilocystidia 30 55 x 6- 8 pm, urtici· 
fonn, with~ 4 J1m wide upper cell, with apex encrusted by crystals. Pileipellis made up 
of slender 3scend ing hyphae, upper part of pileitrama compact , with intracellular brown 
Pimem. Stipitipellis at apex of stipe with clavate cells and urticiform cystidia. 

llabitat & dist r ibution. - Terrestrial in broad-leaved forests (Acer and Popu­
lis) and in mixed forests, also in dry meadows. In the Netherlands very rare. 

Collections exa min ed. ETIIERLANDS: prov. U trecht. Lcusdcn, 2 Nov. 1977, 
Eiktlrns S. IL (holotypc, L). - FRANCE: ftterrod 560, 26 Sept. 1935 ( PC, containing only scanty 
rngrnents). 
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The specimen from the Netherlands agrees well with Met rod's M. subbrel'ipcs \lctro1 
(nom. nud.) , because of similar large basidiocarps with a brown com ext of t he~~ ipc ar.d 
similar spores and cheilocystjdia . Mctrod supposed a relationshjp to both .ll. t:rtii/1/IIO{JIJ­

dia and M. bre11ipes (in notes Merrod 560, PC). Because of the sile of the basiliiUc:trps 
and the longitudinally ribbed stipe we agree with Kuhner (1978: 26). who regards this 
form as an infraspecific taxon of M. grammopodia. 

Mclanoleuca rasil is (Fr.) Sing. 

Agpr icusrosilis Fr., Fpicr. : 54. 1836 1838. Gyropltilll rasilis(Fr.) Qucl., fl. mycol I r. ~69 
1888. l 'ricltolomaratile (Fr.) Sacc., Syll Fung. 5: 140.1887. Mclanoleucarusilulf r. ISin, 
in Schwciz. Z. Pilzk. 17: 56. 1930. 

MelatKJicuca rasi/is var. leucoplly lloida Bon in Docum. mycol. 9: 46. 1973. .1/rlannit'tlrDI<u· 
coplty lloides (Don) Don in Docum. mycol. 41 : 40. 1980. 

MelatKJicuca pseudolusci1111 Bon in Docum. mycol. 37: 89. 1980. 
F. x c I u d c d. - Mclllnolcuca rasil is sensu M4trod in Bull. 1 rimest. Soc. mycol. I r. 64 · I 56. 194 

(= M. brevipes). 

var. rasilis - Fig. 4A 

Se l ec t e d illu s tratio n. Bres.inlconogr.mycol.3: pl 130.1928. 
Select e d d csc r i pt ion.- Bon in Docum. mycol. 33: 54. 1978. 

Basidiocarps small to medium-sized, sotitary or subgregarious. P1lcus :!0 00( i5) 
mm , convex to plano-convex, finally with centre becoming depressed. with ll1" broJJ 
umbo. with margin slightly exceeding lamellae, moderately thick-neshed, hygrophanous. 
when moist dark brown (Mu. 10 YR 3/4, 7.5 YR 3/2), slighlly paler towards margm. 
pallescent on drying ( Mu. 10 YR 4/3), when moist shjny, subviscid, when ury dull. gla· 
brous, but with outermost margin greyish pruinose. Lamellae rather d1stant ( I = (30 ) 
40- 70, I = 1- 7), sinuose to emarginale, rat her thick, triangular. when youn~ greyish 
white (Mu. 10 YR 8/2), but soon becoming greyish beige (Mu. 10 YR 6/'2 4). with 
entire, concolorous edge. Stipe (IS )30 60 x 3 6( 8) nUll , cytindrical.terctcorsome­
what nattened . stuffed , greyish beige to dark grey {Mu. 10 YR 3 4/'2 . 5/4) . mnatdy 
longitudinal striate, glabrous but with minutely pruinosc apex. Context of prlcus whrt· 
ish, yellowish or brown ( Mu. I 0 YR 4/4, 7/6), occasionally with dar!.. line o~cr lam~ll3~. 
in stipe yellowish brown. turning ochraccous brown in extreme base. Smell \\Cal.. rcmmd· 
ing of Lycoperdon perlowm. Taste weak, somewhat rancid. 

Spores 5.8 7.9 x 4.2- 6.0 pm, Q = 1.2 1.65, broad ly ellipsoid to elhpsorJ. rJtk 
densely ornamented wit h large, amyloid wans. with suprahilar plagc. lla~Jo ia JO -t5 '< 

6- 11 p m, (2 )4 -spored. Cheilocystidia 30 50 x 5- 9 pm, urticiform and of br!·ripo.1 S· 

type, usually septate, with apex frequemly encrusted by crystab. Pileipcllb :r )l~ht !) 
gelat inized, 70 90 pm thick trichodermium, made up of 3- 6 pm wide hrphac. ~parscly 
encrusted with lumps of yellowish pigment, upper pan of pileitrama comp:1ct :JOd cells 
with intracellular pale brown pigment. Stipitipell is ncar apex of Stipe with lumps oi 
clavate cells and scattered urticiform caulocyst idia. 

li ab ita t & distrib uti on. - Terrest rial in grasslands, also ncar Sufi.\ r!!fJC'II) and 
coniferous trees. Rat her common in coasta l dunes. 
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CollectiOns exami ned. - NETHERLANDS: prov. Noord -Holland: Acrdcnhout , ' Ko­
ningshof", 27 Ooc. t982. A. G. Becker s. tL ; Bergen, 'Duinvcrmaak ', 13 Nov. 1982, 111. IV. Kuyper 
2129. C~stucum, "atcrsupply dunes. 10 Aug. 1952. R. A. Moos Ceesteronus 8910 & II. J. 1'011 der 
LDon. SJntpoort, · Ouln en Kru idbcrg', 14 Dec. 1982, A. G. Becker 1. 11.; Vogelcnzang, wutcrsupply 
1unl'$, 25 :-lov. 1982, C Bas .ttt: prov. Zu id-Holland: W3SSCn3ar, 12 Dec. 1982, C &s 8088 & 
£. Amolcls. Westvoorne. • Voornc 's duin', 18 Oct. 1982, T. Boekl1out 1046 (a Ill}. 

Ml!lano/euca rasilis is related toM. bret•ipes. It differs from tha t species mainly because 
of its broadly ellipsoid and coarsely ornamented spores. Other smaller differences are 
slll31ler basidiocarps, fruiting in autumn and the length of the stipe equalling the diam-

. . . 
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1~~:. 4. ,lle/ollolcuca rasilis. 1\. V3r. rasilis. - Habit (x I ). Spores (x 1500). - Qlcilocys· 
tubJ tx 1000). - B. Var. pscudolusciuo. - 113bit (X I ). -Spores (X 1500). - C. Var. leucophyl· 
/oiJN - ILlbu (x I ). - Spores (x 1500). 
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eter of the pileus. Specimens of M. rasilis in the herbarium of Metrod belong partly to 
tllis species (e.g. Merrod 2275, PC) and partly toM. brevipes (e.g. Memul /395 anrl 
2030). The description given by Met rod ( 1949: 156) seems to represent specimen belong· 
ing to M. brevipes. 

Besides typical M rasilis two varieties ca n be distinguished: 

Melanoleuca rasilis var. pseudoluscina ( Bon) Boekhout , comb. 110 1'. - Fig. 48 

/t1elonoleuCtJ pseudoluscitl(l Bon in Docum. mycoL 37: 89. 1980 (basionym). 
Se I ec 1 ed des cr i p 1 ion. - llonrubia. Moreno & Don in Collect. bot. 13: 551. 1982. 

Differs from the t ype variety by the colour of the lamellae, which arc first greyish 
white (Mu. 10 YR 8/2), but soon become yellowish (Mu. 10 YR 7/ 6). 

Habitat & d istr ib ution. - Terrestrial in grasslands in coastal dunes. Vcr} rart 
in the Netherlands; known only from the isle of Terschelling and from Wassenaar. 

Co ll ec ti o n s examined - NETHE RLANDS: prov. r-ries land, isleofTerschcllin~. Fc;· 

merum nan Zee, 25 Oct. 1982, Boekllolll 1055 ( L): prov. Zuid-Holland, Wa~wnaar. Mcrcndri. 
' Kijfhock', 6 Nov. 1957, R. A. Moos Geesterom1s 12451 (L). 

var. leucophyUoides Bon.- Fig. 4C 

Melonol etlcorasilis var. ICllcopltylloides Bon in Docum. mycol. 9:46.1973.- lfelonuleuCYI Itt.· 
copltylloides (Don) Bon in Doc urn. mycol. 41 : 40. 1980. 

S c Icc I c d d cscr i p 1 ion. - Bon in Docum. mycol. 33: 55. 1978. 

Differs from the typical variety by its wllitish ( Mu. 10 YR 8/ 1- 2,2 .5 Y 8/~) lamel­
lae, which sometimes have a faint yellow or pink reflex. 

Habitat & distributi o n. - Terrestrial, near coniferous trees in coastal dunes. 
but a lso in broad-leaved forests on ca lcareous rich loam. In the Netherlands known from 
coastal dunes, in Belgium known from the Ardennes. 

Co ll ectio n s examined. NETII~R LA OS: prov. Noo rd ·Hol land. Blocmcnd3Jl 
Kcnnemerduinen, 'Broderodcbcrg', I Dec. 1982, A. G. Becker S.Jr. : Vogelcn7..3ng, "alersupply dunes. 
' Panncntand', 24 Oct. 1981 .• C Bas 7854 and 7855 (aU L). 

Subgen. Ur t icocystis sect. Gramrn opodiae subsect. Ex sc is sac 

Melanoleuca exscissa ( Fr.) Sing. 

Agoricus exscissus r-r., Syst. mycol I: 114. 11\2L. - Tricho/omo exscisso (l ·r.) Qu~l. in ~lim. 
Soc. Ernul. Monlbeliard, ser. II , 5 : 344. 1872. - MeliwoiCllco exscisso (r-r.) Sing. 10 Cavanillr>ia 
125. 1935. 

MelonoiCIICD iris Kuhner inBull. mens. Soc. linn. Lyon 25: 178. 1956. 
Melonoleuco cinerascens Reid in Coll Icon. r:uc interest. i•ungi 2: 16. 196 7. 
S c l cc 1 c d iI I us 1 r a 1 io n s. - Brcsadola, I c. mycol. 3: pl 131. 1928; l·rics. lc. scl llymr­

nomyc .• pl. 44. 1871 : Lange, 1-1. og:u. dan. I : pL 3 1c. 1935 : Reid, I. e. : pL 13b. 1967. 
S e I e c 1 c d d cs c r ip t i o n s. Arnolds, FooL CoenoL Macro fungi Grassl. ltcalhl. Orcnrht. 

Ne1herL1nds, 3: 400. 1982 ; KUhner in BuU. mens. Soc. linn. Lyon 25 : 177. 1956. 
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Basidiocarps medium-sized, solitary. Pileus 20- 70 mm, plano-convex. witJ1 depressed 
centre. mo)tly with low umbo. when young with in flexed margin , sometimes witJ1 outer­
most margin slightly exceeding lamellae, ra ther thin-fleshed, not hygrophanous, whitish, 
grey or gre)•-brown ( Mu . I 0 YR 6/ 2, 8/3) , with centre slightJy to distinctly darker (Mu. 
10 YR 5/2. 6/3), dull. dry with centre satiny-sericcous, sometimes somewhat arachnoid 
around umbo, innately radially fibrillose, when young with outermost margin pruinosc. 
Lamellae crowded ( L = 40-60, I = 1- 7) , emarginatc. sinuate or subdecurren t, ventric­
ose or triangular-ventricose, 3- 6 mm broad. thin, whitish, becoming pale pinkish beige 
(~!u 7.5 YR 8/2- 3), with entire or somewhat irregular concolorous edge. Stipe 20- 60 
x 3- 7 rnm, cylindrical. attenuate towards base, occasionally with slightly clavate base, 
solid. whitish, becoming pale isabella ( Mu. 10 YR 8/3), slightly longitudinally fibri llose 
or glabrous. when young with apex flocculose. Context whitish to pale greyish brown. 
Smell absent or weak , fruity. Taste indistinct. mild or somewhat unpleasant. adstring· 
ent. Spore print cream ( Romagnesi, Les Russules, 2a). 

Spores 7.5 10.5 x 5.0- 6.5 J.llll, Q = 1.5- 1.9, ellipsoid to elongate, densely orna­
mented with small, amyloid warts, with supral1ilar plage. Basidia 30 40 x 10- 13 J.lm, 
clal'3te. 4 -spored. Cheilocyslid ia 30- 55 x 5- l 0 J.tm, of c.ncissa · type, mostly 1 rans­
versel)• septate and upper cell freq uen tly with resinaccous contents. Pleurocystjdia very 
sparse, similar to chcilocystidia. Pileipellis a sometimes slightly gelatinized 20- 50( - 1 00) 
Jl1llthick trichodennium, made up of 3 6 J.1ffi wide, somewhat ascending hyphae with 
obtuse or clavate terminal cells, occasionally at apex encrusted with crystals. Upper part 
of pilcitrama with yellowish cell walls. 

Habitat & distribu t ion. - Terrestrial in grasslands and in broad-leaved and 
coniferous forests: rather common. specially in coastal dunes and on rich soils. 

Collc c tao ns exam inc d. - NETBERLA OS: prov. F r iesland: isle ofTcrschclling, West 
Teuchelhng, 19 Oct. 1981. M. r.: Noordeloos /616; ditlo, lloorn, ' l loornsc 8o ·. 20 Oct. 1981. 
.1( £ . .Voordeloos /622: prov. Drcnthe, Zuidlarcn, 23 Aug. 1967,Jansoniuss.n.: prov. Overijssel. 
Ommen. 'Lcrdcr Achtcrbrock', 14 Oct. 1962, 1:.: Kits van lvaveren s.n.: prov. U trcch t, Bunnik. 
·ron bij Rlujnauwcn', 3 July 1972,/!: A m olds 664: prov. Z uid-Holland : Leidcn. • Lcidsc Bout', 4 
June 1981. n1. II'. Kuyper I 574: Ovcrschic, JO 'ov. 1959. J. A. Sclvovezondc $.11.: Roncrdam, 
'Croenendaal', 23 Dec. 1965. N. P. 11~ Balke s.n.: prov. Zccla nd: Aardcnburg, ·~ldcrschans', 9 Oct. 
19SO. A tie .lleyer 158: ditto, 12 April 1981, A. de Meyer 1 58b : prov. Limburg. Bunde. • Dundcr· 
bos'. l4 Sept. 1980. na. IV. Kuyper 1446 (a ll in L). 

Wtt lun the specimens stud ied the colour of the pileus varies from whitish, grey to grey­
brOil n. Therefore I do not agree with Reid (1967: I 7) who considers the species pictured 
by Fries (1871: pl. 44) as different from hisM. cinerasccns. Also the clitocybioid habi­
tus of .II. ciucrasccus falls within 1 he observed morphologica I range of M. cxscissa. 

1 oordeloos 1622 (L) differs from the other specimens because of the orange-ochre 
context of its st ipc (close to Mu. 7.5 YR 7/8). Probably this specimen represents an infra­
specific taxon on its own. However, more material is necessary to come to a fin:ll decis· 
ion. ,,O, f. tris Kuhner differs from M. exscissa only by its peculiar smell. Therefore we 
rtJucl! this taxon to variety under M. exscissa. 

Melanoleuca exscissa var. iris ( KUhner) Boekhout , comb. nov. - Fig. 5 

.lfclunolcuco iris KUhn. in Dull mens. Soc. linn. Lyon 25: 178. 1956 (basionyrn). 
Sr ll:ctcd descriptions. - Arnold~. Ecol Cocnol :'>1 acrofungi Gras L llcathl. Drenthe. 

~(lhcrland, 3: 400. 1982: Klan in Ccska :O.tykol. 37 : 52. 1983. 
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Fig. 5. Melonolcuco cxscisso var. iris. - Habit (X I). - Spores (X I 500). - O•c•lo.:y;Hdla (x 
1000). 

Differs from the typical variety by a strong, pleasant , sweet smell (reminding tl:r 
smeiJ of Lepisto irina ). 

Habitat & di stributi on. - Terrestrial in grasslands and in broad-leaved and 
coniferous forests; rather common, seems to occur in all parts of the Netherlands. 

Collec ti ons examined.- NF.TJIFRLA OS: prov. Friesland: ~1eofTerschclbo~. \lt'!t 
Tcrschclling, · Kroonpoldcrs', 27 Oct. 1982, Boekhow 1 062; Appelschn, 24 Oct. 1970. C. Srohbt: 
prov. Overijssc l: Dcvcntc:, estate ' Wijtcnhorst', 25 Oct. 1969, C.&: fl. Picpcnbrock S IL. dino. 2 
Nov. 1969, C. &: II. Picpenbrock : Diepcnvccn, near estate' Nieu\\ Randc', 11 June 1972. C & If 
Picpcnbrock S.ll: Ommen. 'Mataran', 18 Oct. 197 1, P. Hoxe; Wichmond. 4 :-:ov. 1982, f R(J('/Jur~t 
1080 :~nd 1083: prov. Gcldcr 1and: Gietelo, 'Gictelse 8os', 22 April 1972, C. & II. Picpcnbrorku . 
1'\unspcct. 27 Sept. 1958, C Bas /560; Ovcrassclt, ' llatertsc vcnncn', 21 Oct. 1969. 1:. Armll<ls -l lJ 
prov. Utrech t : Amcrsfoort, • Oirkhoven', 7 July 1984. J. lliismon s.1t : Ounnik, 4 \ ov. 1982. J 
Schreurs s.1t : Vcenendaal, ncar 'Trekpot', IS Oct. 1967, F. Tjollingit s.11.; prO\'. Noolll·ll ollanJ. 
Vogelenung, w:ncrsupply dunes, 19 Oct. 1969,1:.: Ar11olds 415: prov. Zuid·llolland. leiden. 30 
Nov. 1982, C Boss.n (aU L). 
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Melanoleuca politoinaequalipes ( Beguet) Bon 

MtlonolfltCO grommopodio vac. politoinoequolipes Bcguct in Docum. mycol. 5: 37. 1972. -
Mdonoleuco po/itoinoequolipl!$ ( Bcguct) Bon in Docum. mycol. 33: 59. 1978. 

Basidiocarps smaJJ to medium -sized, solitary. Pileus 20- 60 mm, applanate, but soon 
with depressed centre, frequently with low broad umbo, with margin involute and slightly 
exceeding the lamellae, rather thin-fleshed, hygrophanous, when moist rather dark oli­
\'11CCOUS brown (Mu. 10 YR 3- 4/4), becoming pale greyish brown on drying ( Mu. 10 
YR S/3). glabrous, smooth, innately radiating fibri llose, near margin somewhat tomen­
tosc. Lamellae crowded ( L ::!! 110, I = 3), emarginate to subdecurrent, rather thick, 
triangular or concave, pale yellow ish beige (Expo. 872, M u. I 0 YR 8/3); edge ent ire and 
concolorous. Stipe 40- 60 x 5- 13 mm, attenuate towards base, stuffed, pale beige (Mu. 
10 YR 7/4), innately longitudinally fibrillose, with pruinose apex. Context whitish to 
pale isabella, sometimes with pinkish reflex in lower haJf of stipe aft er cutting. Smell 
indistinct but after cutting somewhat rancid. Taste rancid or sourish. Spore print un­
known. 

Spores 7.0- 9.3 x 4.1 - 5.9 Jl.rn, Q = 1.5- 1.9, ellipsoid to elongate, rather densely 
ornamented with rather coarse amyloid warts. Basidia 30- 40 x 7- 11 Jl.m, clavate, (2- ) 
4·spored. Cheilocystidia 35 65 x 5- 8 Jl.m, urticiform of exscissa·type, usually septate, 
upper cell mostly with resinaceous content, at apex frequently encrusted with crystaJs. 
Pleurocystidia very sparse, similar to cheilocystid ia. Pileipellis a t richodermium, up to 
280 ~m thick, made up of 3 4 Jl.m wide hyphae wit h obtuse or slight ly clavate apex, 
upper part of pileitmma compact , with pale brown intracellular pigment. Stipitipellis a 
cutis, covered with lumps of clavate cells. Caulocystidia urticifonn, 30- 45 x 5-9 Jl.m. 

Habitat & dist ribution. - Terrestrial in grass-land, but also known from tulip­
borderof'Keukenhof' park. In the etherlands known from only three locat ions. 

Col lect io ns examined. - NETHERLANDS: prov. Friesland, isle of Terscheling, West 
TerscheUing. 19 Oct. 1981, M. E. Noordeloos 1609: prov. Zu id- Ho lland: Lcidcn, 16 Nov. 1982, 
.1£ A. Brand s.tt.lisse, • Keukenhof', 23 Apri11961, C &s 2321 (all L) . 

. 1/elanoleuca politoinaequalipes as described by Beguet ( 1972: 37) and Bon ( 1978: 
59) differs from our specimen by slightly larger basidiocarps, fungoid smell, and some­
what larger spores (9- 1 0.5( - II) x (5.5- )6- 7 ( -7 .5) Jl.m, but agrees by a similar grey­
bro11n pileus and similar cheilocystidia of the exscissa·type. Me/anoleuca politoinaequa­
lip~ differs fro m M. exscissa by its hygrophanous, dark oHvaceous brown pileus, its 
anenuating stipe and its pileipellis, which is a well-developed trichoderrnjum. Melano­
ifura exscissa sensu Metrod ( 1949: I 57, pl. I fig. 3) also has a dark pileus, but differs 
clearly by lageniform cystidia. 

Subgen. Macr ocyst i d i a sect. Cog n a I a e 

Melanoleuca cognata (Fr.) Konr. & M. 

'A~aric :Uttuc' Bull., Herb. France: pl 589. 1793: non Agoricusarcua/lls DuU. in Dull. & Ventenat, 
181l :nonAgaricusorcr/Oilts Bull. : Fr., 1821. 
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AJ!Prlcusarcuotus var. cognatus Fr., Epic:r.: 46. 1836. Tricholomacoxnattllll tl r.) Gill 
Hymenomyc:Ctcs: 124. 1878. - Tricholomaarcuota var. cog11atum ( Fr.) S:acc., Syll. I un~. S 111. 
1887. Mclallolcrlca cognata ( Fr.) Konr. & M .• I c. scl l-ung. 3, pl. 2 17. 1927. 

Ex c I u d cd. - AJ!Pricus arcuatus BuU. in BuU. & Ventenat , Hist. Champ. I ranee 2 595. 181:!. 
Agpricuu rcuatus BuU.: Fr. , Syst. mycol. I : I 09. 182 1. - Gyropltila arcuata ( Uull. l r.) 0Jil. 

Fl. rnycol. France: 267. 1888. Triclloloma melanoletletlm var. arcuatum ( Bull.: 1-r.) \biit, 
Etude, synth. Ccnrc Tricholoma: 27. 19 16. - Melanoleuca arcuara (Bull.: l' r.) Si11J!. ' " Cav3nil!esi1 
7: 128. 1935. 

var. cognata - Fig. 6 

Se l e c t e d I ll u stra t ions. - Cello, Funghl Vcro I , pl 144. 1975: Bres .. lconot:r. mycoll. 
pl J 20. 1928: Konr. & M., Lc.: J. Lange, FL agar. dan. I , pl 30A. 1935: R. rtullips. Mush.r. o:btr 
Fungi: 45. 198 1. 

S e lec ted d es c r i pt io n s. - Bresinsky & Stangl in Z. PiWc. 43: 5 12. 1977; Kllhnrr in BaiL 
mens. Soc. linn. Lyo n 47: 31. 1978. 

Basidiocarps medium ·sized to large, solitary. Pileus 50- 105 mm, at first conl'e>., 
becoming applanate, with low broad umbo, with margin long staying inOcxcd , Ocshy, 
orangc.ycllow to rather dark brown (Mu. 10 YR 4- 8/ 6) , slightly darker brown at ccnlrt. 
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Fig. 6. Melanoleuca CO[{tiDta. - llabit (x I). - Spores (x I 500). - Ole• locysud~:~ lX 1 000~ 
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berominggreyash tinged with age, dry or slight ly viscid, glabrous. but when young finely 
pruinose at margin, translucently striate when moist. LameUae crowded ( L ::!! 65, I = 
1- 3). emarginate or sinuose. triangular or ventricose, thin, up to c. I 0 mm wide, orange­
yellow to salmon buff( Mu. 7- 8/6 8), with edge entire or occasionaUy somewhat eroded. 
Stipe 50 140 x 6- 1 I mm, cylindrical. with up to 18 mm wide clavate base, stuffed, 
with loose fibrillose medulla, ochraceous brown ( Mu. I 0 YR 7/ 6), fibrillose-striate, at 
apex white Oocculosc. Context of pileus pale yellowish brown (K. & R. 3A2), of stipe 
yellow-brown (Mu. 10 YR 6/6). Smell weak, pleasant, herbaceous or fungoid. Taste 
mild or somewhat adstringent-herbaceous. Spore print pale cream (Romagnesi, Les Rus­
sules. I b 2a). 

Spores (6.8 )7 .1- 9.5 x 4.1 - 5.8(- 6.2) pm, Q = 1.4- 1.9. ellipsoid to elongate, 
densel> ornamented wit h small amyloid warts, sometimes with some smooth areas. Basi­
d~a ~5 40 x 8 JOpm, clavate, 4-spored. Cheilocystidia 40-75 x JO- J5pm, fusiform, 
sometune5 somewhat lageniform, with acute or occasionally obtuse apex. with thick­
ened cell wall and with apex usually encnasted by crystals. Pleurocystidia similar to 
cheilocystadaa. Pileipell.is somewhat intermediate between a cutis and a trichodermium, 
made up of slender hyphae; upper pan of pileitr-Jma compact , made up of 5- 15 J1lll 
wide hyphae. with intracellular pale brown pigment. Apex or Stipe with lumps of clavate 
cells and fusiform caulocystid ia, 45 90 x 8 I 3pm. 

Habitat & dist ri butio n. - Terrestrial in both broad-leaved and coniferous 
forests on rich soils, at roadsides and also on somew hat disturbed places. Basidiocarps 
occur mainly in spring. In the Netherlands not very rare, known from ca lcareous dunes. 
from the f-levopolders and from some places in the central and eastern parts of the 
countr}'. 

Collec t io n s exa mined . NI:TI II RLANDS: prov. Overij ssel: Dcvcntcr,cstate'Wijten· 
borst·, 16 Nov. 1969. C. & II. Piepr11bl'oek s.11. : ~13rkclo, 18 April 197 1, C. & II. Piepe11broek s.n.: 
prov. r lcvo land, Oostclijk Flevo b nd, de Abbert,l5 Apri l1984, F. & C. TplliiiXU $. 11.; prov. oord ­
llollJnd, lltlvcrloum, 'Anna'sHoevc', l 3 May 1973, P. ~·o11 ll'i11de11 s.n. ; prov. Zuid- ll olland, 'aald­
•gk. r~unc 'Staalduin', 7 April 1974, C &s 6306, Wassenaar. Meyendcl. 14 Oct. 1979. C &s 
i56iA (3111.). I'RA CE: ftterrod 2744 and notes on Merrod 626, 1429, 2046 and Merrod s.11., 
I ~ ~by 1939 (a ll PC). 

Ml'lonok'llta cognoto is easily recognized by its ochraceous brown colours, its long 
stipe. Its pleasant smell and its main occurrence in spring. Plate 27 I of Konrad & Mau­
bbnc (I. e.) differs considerably from the other cited plates of Lange (I.e.) and 13resadola 
(I. e.). The former showing sordid coloured basidiocarps, while 1 he basid ioC<trps depicted 
on the plates of Lange and Bresadola have bright ora nge-yellow colours. I lowever, within 
th~ materia l studied we observed the entire range from ora nge-yellow (Mu. 10 YR 4-
8/6) to rather dark yellowish brown basidiocarps. According to Bon ( I 978: 64) M. cog­
nato sensu Konrad & Maublanc has fusiform cystid ia , while M. cognoto sensu Lange and 
sensu Bresadola has more lageniform cystidia . This is in contradiction with the morphol-
0&}' of the cheilocystidia as given by both Lange and Dresadola . The cystidia of M. cog· 
1111111 as d.:picted by these authors differ only slightly from those present by Konrad & 
Maublanc in having the broadest width just below the middle. 

Bulliard's plate of Agaricus arcualltS (pl. 589, 1793), published under the name 
'Aganc arqu6' and without descriptive notes, seems to represent ourM. c:ognato. Whereas 
hiS bter descriptions (1812: 595) of A. arcuotm seems to concern a different species 
with a ,·cry dark pileus ('son chapeau est ordinairement de couJeur bistrc, quelquefois 
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d' un gris-bistre ou d'un bist re un peu lie-de-vin, quelquefois enti~rcmcnt u'un brun· 
noiratre ou seulement brunatre dans le centre et bistre sur ses bords'). 

Agaricus arcuatus Bull.: Fr. sensu Fr. {1821: 109) is also not identical \\ithotr 
M. cognata because of its reddish, squamulose pileus ('pileo tcstaceo subruti:scemt. 
disco squamuloso'). 

M elano leuca adstringens (Pers.) M~trod sensu Kuhn. & Romagn. (1953: 146) b related 
to M. cog nata beca use of its isabella ooloured pileus, its salmon tinged ochre lamcliJeand 
similar spores and cystidia. It differs, however, by a strong, unpleasa nt smell and t3stt 

The original Agaricusadstringens Pers. (1801: 350), however, is a different )pee~. 
beca use of its very dark pileus (according to Persoon's description 'pileo fuligin~-u-cine­

reo') . Konrad {1923: 29) also described the pileus of Tricholoma adstr ingc>ns as ·fub~~ 
neux-cendr~-oliv:Hrc'. For these reasons and because we believe M. adstring<'lls sensu 
KUhner & Romagncsi to be an infraspecific taxon of M. cognata we propose the fo lloll· 
ing variety: 

Melanoleuca cognata var. nauseosa Bockhout , I'Or . no1•. r-ig. 7 

Misa pplie d na mes. - Gyrophifaadstringens ( Pers.) Quel , Fl mycol. l· ranec. 267.1 8 -
Meuwoleuca adstr ingens ( Pers.) Mcu od in Bulltrimest. Soc. mycol. Fr. 64: 163. 1948. 

Selected d eser ipt ions. - Bon &. Chev:~ssut in Doc urn. myool9: 48. 1973: Khhn. &. Roma~n.. 
Fl. anal. Champ. sup. : 146. 1953. 

A vnr. oognata differ I stipitc brcviore et odore forti sua vi, ingrato, Triclroloma Sttlfurcum \'Cl Of 
tocybem nebularcm simulante. 

Holotypus: A. N. Koopmans 409, 11 Sept. 1962 (L). 

Co ll ec ti ons exa m ined. - NFTIIERLANDS: prov. Geldcr land, loca blyun~nol\l n,ll 
Sept. 1962, A. N. Koopmans 409 ( L). 

rig. 7. Melanolcuca CO/(fiOIO var. 1101/Seosa. - 113bll (X I ). - CheiJocystidUl (X 1000) 
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Differs from the typical variety by a short stipe, which is shorter or equal to the d iam­
eter of the pileus, a strong sweet smell with unplea~nt components, which reminds of 
coal-gas and the smell of Tricholoma sulfur(!ltlll or C/irocybe nebular is and an unpleas­
ant taste which strongly reminds the smell. 

Habitat & d ist rib ut ion. - Terrestrial in coniferous forest, basidiocarps occur­
ring in autumn. In the Netherlands very rare, only known from one loca lity in the prov. 
Geldcrland. 

Subgen. M a c r o c y s t i s sect . A I b o f I a vi d a e 

Melanoleuca nivea Metrod ex Boekhout, spec. 11011. - Fig. 8 

Mtlanoltuco nivm Mcuod {nom. nud.) in Bull Soc. Nat . Oyonnau.~ 14·15: 140. 1960-1961. 
~lisappl i ed . Tricllolomo media {Paul) Brcbinaud in Bull. trirnest . Soc. myool Fr. 42 : 

121. 1926. MdonolelltD media {Paul.) Bo n in Docum. mycol. 33: 60. 1978. 
Sel ect ed i II u s tr at ion~. - Cooke, Il l. Brit. Fungi l , pl 219. 1883 {sub A~oricru ( Tricho­

lom4) ntbpul~ortlentus Fr.). 

B.mdiOC:J rpus parvus. Pileus 30 50 mm, convcxus vel applanatus, umbonc humili pracditus, 
a !bus. no nnumquam in maculis och.raccus. Lamellae densac, vcntricosae. tenues, albae vel dilute ere· 
me:Jt. Supcs 30 55 x 4- 7.5 mm, albidus vel dilute bubalinus. ad apicem pruinosus. Context us albi­
dus. in supite brunncus vel au.rantio·brunncus, ad ultimam basim fuscissimus. Odor ct sopor indis­
tinctL SporJe m cumulo lutco-albae, 6.8- 9.1 x 4.0 - 4.9 pm, verrucis fere grossis amyloideis dense 
oriUI!Ientatae. 01cilocystidia ct pleurocystidia fusiformia. Species terresuis. in pratis dunc:nsibus 
ancit. 

Holotypus . .lfetrod 2434 (PC). 

Bas•d•ocarps small, solitary or in small groups. Pileus 30 50 mm, convex to applanate, 
most ly w11h low broad umbo, with the margin somewhat inflexed and slightly exceeding 
lamellae, white, sometimes with some ochraceous spots. slightly viscid when moist , 
shiny. glabrous. Lamellae crowded ( L = 45 60, I = 2 7), emarginate to sinuose, trian­
gular or ventricose, thin, up to 8 mm wide, whitish or pale cream, occasiona lly with a 
faint pinkish rcncx, with concolorous, entire to minutely flocculose edge. Stipe 30- 55 
x 4-7.5 111111, cylindrical, somewhat broadening towards base, occasionally somewhat 
flaucncd, stuffed, whit ish to pale greyish beige ( Mu. I 0 YR 7/3), finally becoming grey­
ish in upper part and brownish towards base ( Mu. I 0 YR 4/4), entirely longitudinal striate, 
" hen )oung whitish pruinose, soon glabrous in lower part . Context of pileus whitish, 
bro"n to orange-brown in upper part of st ipe, turning dark brown towards base. Smell 
faint. some\\ hat ranc1d. Taste weak, unpleasant. Spore print yellowish white ( Mu. 2.5 Y 
812). 

Spores 6.8 8.4(-9.1) x 4.0- 49 ~m, Q = 1.5 2.0, elongate, moderately densely 
ornamented wit h rather coarse amyloid warts, with suprahilar plage. Basidia 23- 33 x 
7-9 Jlm. clavate, 4-spored. Cheilocystidia (35 )40 65 x 9- 15(-20) JJm, fusiform, 
panly tending to lageniform, mostly with the apex acute and encrusted by crystals. 
Pleurocyst idia similar to cheilocyst idia. PileipeJijs a c. 40 /Jill t hick ixotrichodcnn, made 
up of 3 4 J.llll wide hyphae, upper part of the pilcitrama compact and without pigment. 
Apt:.. of stipe with lumps of clavate cells and fusiform to Jagenifonn caulocystidia, 
iOxiO 15JJmin size. 

llabll at & dist ributi on. - Terrestrial in grasslands on coastal dunes. Rather 
rare: Ul the Net herlands only known from coastal regions. 
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Co l lect i ons examined. - NETHER LA DS: prov. Friesland: isle ofTcr~chcllu'f. Mii!t 
tnnd, 21 Oct. 1981 , M E. Noordeloos 16 29; ditto. 25 Oct. 1982, T. Boekhout I 059: ditto, \\ ~st Tr· 
schelling, 19 Oct. 1981, ;\! 1:.~ NOOTddoos / 6/0; prov. Noord ·llo II and, Santpoort, · Dulll en Kru ~ 
berg', 28 Nov. 1981, A. G. Becker s.11.: prov. Zuid-H o lland: Westvoorne, 'Wccv.:" Dum'.5 \ JI 
1927, //. S C lluysma11 326: <Iiiio, 20 Oct. 1963, C Bas 4007 (aU L). - FRA, Cl · 3 \ ov 1951 
/ttetrod 2434 (type, I'C). 

Melanoleuca nil,ea is well characterized by its smaU whjtish basidiocarps with gtt)'· 

brown Stipe, fusiform cystidia and rather small spores. 
Brebinaud (1926: 121) presented a description of M. niveo under the name TflchJ. 

loma maiia (Paul.) Brebinaud. But t he original plate of Hypoplty llum mcdwm Pa!L. 
(cf. LeveiUe, 1855: pl. 96 figs. I, 2) shows a rather coarse fungus with a gre)-bro1· 
pileus and a white stipe and therefore hardly comparable toM. nil•ea. For that r~asonl 
prefer to validate Metrod's name (published without a Latin diagnosis) which is bJs~ 
on a good type collection. 

Bon (1978: 60) transferred Brebinaud's Triclloloma media to Melanoleuca. but ij!HO!d 

Brebinaud's description of the cystidia ('cystides caracteristiqucs en lanccm 3\t~ It 
sommct chcvelu, 50 x 12 13 j.lm') by placing it into stirps Grammopodio which hchar· 
acterizcd by urticiform cystidia. 

Melanoleuco niveo belongs to subgenus Macrocystis section Alboj7al'idoc. It difftrs 
from other wlutish Melanoleuco species mainly by its small basidiocarps (sec Table Ill) 

Fig. 8. MeJo11otet1ett nil•ett. - Habit (X 1).- Spores (xI 500). CheilocysLidia (x I 000) 
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Table. Ill. D~ameter of the pileus of specie~ from section Alboflavidae Sing. 

sptelts diameter o f reference 
pileus in mm 

M. alboflaPidrmr 50-140 W~ver & Mcl.:iughin 1980: 49 
Jl. cnista sensu Quelet 80- 100 Bon 1978: 61 
JL 1'\tllosa sensu Met rod 50- 80(- 100) Bon 1978: 61 
J! Lll'l/11/t' 60- 140 Pillit & Vesclsky 1932 : 476 
,lf.ntlt'll 30- 50 (own observations) 
,1{ PQfisitZIIOrl/111 (50- )60 80 Bon1 978: 61 
,1{ paSC'IIO ad int. 60 - 11 5 Ma lcn~n & Beriault 1975 : 81 
M. srrictipi'S sensu Orcsinsky & Stangl 90 Orcsinsky & Stangll977 : 156 
Jl suhlllpillD 120 Bresinsky & Stangl1977: 160 

80- 120(- 140) Bon 1978: 61 

Subgen. Mac r ocys tis sect. Strict ipedes 

Mclanoleuca atripes Boekhout , spec. nov. Fig. 9 

Mdanolfuca n igrlpts Met rod (nom. nud.) in Bull. trimcst. Soc. mycol Fr. 64 : 164. 1948. 
Sele c ted ill u s t ra t ion. - Mcuod I. e. , pl I. f'~g. 9. 
S d ~c ted descript io n. P:i1many in Bcitr. Kcnntn. Pilz.c Mittelcur. 3 : 131. 1987 . 

Ba.1diue31pus mngrtitudine JXUYUS vel med1us. Pileus 20-70 mm, convcxus vel applaTI3t us. modice 
dtPf~US. h}~roplulnus, humidus obscure fu scus, dcsiccan pallidior, gl:lbcr. Lamellae fcre densae, 
ltntm;oo,;~c. brunnco·bubalifl3c, Jll(IJ'ginc concolori. Supcs 35-50 x 4 - 5(- 8) nun, cylindsicus. pri­
mum dalu tc ct sordidc lutco-bubalinus, dcinde fusccsccns, sursum albidus nocculosus. Contcxtus 
dllute bulxthnu~. in st ipitc luteolo· brunneus. Odor et sapor indist incti. Sp<>mc in cumulo albidae, 
!POUt 6 2- 7 7 x 4.0- 4.8 .um, cllipsoideac. verrucis fcre grossu amylordeu pracditac. Basidia 30 - 40 
xS- 10 .um. 4 ·ltpOr.l. Chcilocystidia ct pleurocystidia 45- 70 X 10 - 20 .urn, ruSJformia. 

llolotrr us: ·J. Sclrrturss.n, 22 XI 1982, Winterswijk' (L). 

Basidiocarps small to medium-sized, solitary. Pileus (20 )30 70 mm, at first con­
l'tx. soon becom ing applanate, fina lly with depressed centre. when young with inOexed 
margtn. rather neshy hyhrophanous, when moist dark blackish brown (Mu. 10 YR 2/ 1), 
becoming paler on drying, then with centre dark brown ( Mu. 5 YR 3/2) and margin yel­
lowish brown ( Mu. 7.5 YR 3 4/4), with waxy surface, becoming dull when dry, gla­
brous. when young with margin greyish pruinose. LameUae rather crowded ( L ~ 45, I = 
3 6), sinuose. triangular-vent ricose to ventricose, ra ther thick, up to c. 7 mm wide, 
brownbh beige ( .Mu. 10 YR 6/4), with entire, concolorous edge. Stipe 35 50 x 4- 5 
( · ) rnm, cyHndrical, stuffed, at ftrst pale sordid yellowish beige (Mu. 10 YR 7/ 3), 
b«ommg dark brown ( Mu. I 0 YR 4/3), longitudinally striate, at apex whitish noc­
culosc Context of pileus pale beige, yellowish brown in stipe, when young in lower part 
of stipe yellowish (Mu. I 0 YR 6/8). Smell indistinct. fungoid. Taste indistinct. Spore 
print whitish ( Romagnesi, Les Russules, I a·b). 
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Fig. 9. Melanuleuca atnpes. - llablt (X 1). - Spores (x I 500). 

Spores 6.2 7.7 x 4.0 4.8 pm, Q = 1.5- 1.8, ellipsoid, densely ornamented 1111h 
ra ther coarse, amyloid warts, with smaU suprahilar plage. Basidia 30- 40 x 8 10 ;mt. 
clavate, 4 -spored. Cheilocystid ia 45- 70 x I 0 -20 pm, fusiform, with apex suoacutc and 
encrusted by crystals. Pleurocystidia similar to cheilocystidia. Pileipellis sornewhJt inter· 
mediate between a cutis and a trichodem1, up to c. 40pm thick , made up of - l~pm 
wide hyphae with intracellular. yellow-brown pigment. Apex of Stipe with fusiform to 
lagenifonn caulocystidia, 50- 70 x 6 13 pm in size. 

ll abi t a t & dist r ibution. - Very rare,int heNetherlandsonlyknownfmmtypt 
locality (a kitchen garden). 

Co ll ec tions examined. - NETII FRLA OS: prov. Gc1dcrland, Wimcr,waJk, 12 1\o•. 
1982, J. Scllrturs £1l (L). FRANCE: Jurn, Chwnpagno1e, 19 Oct. 1943, Mhrocl IJ ' '<(PC). 

Alelanoleuco arripes is characterized by a hygrophanous blackish brown ptleus. a 
dark brown st ipe, yellowish beige lamellae, rat her short ellipsoid spores atlli fusiform 
cystidia. In these aspects the Netherlands' specimen agrees well with the description of 
M. nigripes Met rod ( 1949: 164). with the exception oft he colour of the context dc)cribtJ 
by Mctrod as nearly black. In hjs illust ration of the species (I.e.: pl. I ftg. 9) the ron· 
text, however, is sordid isabella brown, wluch agrees again with t he ctherlamls' mat· 
erial. 

1\s Mctrod's original collection of his M. nigripes is very poor, I prefer to Mscribn 
new species with better type material. 

Pazrminy's description (I.e.) agrees well with ours except t hat the ~pore) of the 
Rumanian specimen arc larger. vi7. 8- 9 x 5.2- 6 pm and the context of ~~~ :.lip.! IS 

blackish. 
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F~. 10. MelanoleuCIJ olbifolia. - llabit (xI). - Spores (X 1500). - Otcilocystidia (X I 000). 

Melanoleuca albifolia Doekhout, spec. nov. - Fig. I 0 

,lklatiOin,ra leucoplly /la Mthrod (nom. nud.) in BuU. trimest. Soc. mycol. Fr. 64: 16l. 1948. 
Selec: t c:d illu s trat ion. - Meuod I.e.: pl 1, tlj!. 8.1948. 
Selc:c&c:d descriptions. - Bon in Docum. mycol. 3: 39. 1972; Docum. mycol. 33: 66. 

1978. P:i.unan) in Bcilr. Kcnntn. Pilzc Miucleur. 3: 130. 1987. 

Ba~dtocarpu~ magnitud inc parvus vel medius. Pileus 25- 50 mm, convcxus vc:l plan<XOnvexus, 
wnbonc hurmlr pracdrrus, hygrophanus, humidus obscure rubella vel olivacco-scpiaccus. dcsiccans 
pallidJor LameiJac densae. venuicosae, albae vel dilutissimc crcmeac. Stipes I 5- 65 x 4 -7 mm, 
cylindricus, prunum dilute bubalinus, deinde nd grisco·brunncum fuscesccns. Context us dilute luteo· 
brunneus. ~d basim stipitis fusccsccns. Odor ct sapor indistincti. Sporac in cumulo a lbae, sporac 
1.0-9.5 '< 4.3 S. l #01, cUipsoidcac vel clongntac, vcrrucis grossis amyloidcis pracditac. Basidia 4-
spon Olcrlo.:)stidia ct plcurocystidla 45 - 70 x 10 - 16 #01, lagcniforma, ad apiccm sulxlcuta. 

Holot)pus '('Bas S. tt., 25 Nov. 1982. Vogelenzang (L).' 

83Stdiocarps small to medium-si-ted, solitary or in small groups. Pileus 25 50 mm, 
convex to plano-convex, finally with depressed centre, with low broad umbo, when 
)OUng \\ it h involute margin, sometimes slightly exceeding lamellae, hygrophanous, 
"hen moist dark reddish to olivaceous sepia-brown (Mu. 10 YR 2- 3/2), paler towards 
margin. finally becom ing pale yellowish brown ( Mu . 10 YR 6 7/3), when moist sub· 
viscid and )hiny, when dry dull, glabrous. Lamellae rather crowded ( L = 30- 55 , I x 
1- 5). ernarginatc to sinuose, tria ngular-ventricose to ventricose, c. 6 mm wide, white to 
1-ery pale cream, with entire, concolorous edge. Stipe ( IS- )25- 65 x 4 7 mm, cylin­
drical, stuffed. when young pale greyish beige ( Mu. 10 YR 7/4-8/3), becoming dark 
grey·brown ( Mu. I 0 YR 2- 4/2) with age, longit udinally striate, with wlutish nocculose 
~pe~. Context of pileus pale yellowish brown, in upper part of stipe brown, becoming 
dJrk brown towards base, with cortex greyish in upper part. Smell weak, fungoid or 
raunly ranctd. Taste weak. Spore print white ( Romagnesi, Lcs Russules, la-b). 
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Spores 7. 0 - 9.5 x 4.3- 5.1 pm, Q :::: 1.5 1.9, ellipsoid to elongate,de:lScly ornameud 
with rather coarse amyloid warts, with small suprahilar plage. Basid1a :!5 35 x -10 
pm, (2 ) 4 ·spored. Cheilocystidia (35 )45 70 x 10- 16pm, lagenifoml ''llhsubJcu:t 
apex, partly also fusifom1 , at apex encrusted with crystals. Pleurocys11d1a su111la! 10 
cheilocystidia. Pileipellis a c. 40 pm thick ixot richoderm made up of ~ 4 J.trn widt 
hyphae, upper part of pileitrama compact with intracellular yellow·brown pigment 
Apex o f stipe with clusters of clavate cells and lageniform caulocystid1a, 55 70 x 
10- 20 pm in size. 

Hab it at & d ist r ibut ion. - Terrestrial in grasslands o n dunes. Rare in the :\ethtr· 
lands, only known from the coastal area. 

Co li e ct ions ex n mined. - NETHER LA 1DS: prov. Fr ies land, isleofTerscheUing.Bos.i­
plaat, 'Stuifduik', 26 Oct. 1982, T. B~klrour 1060: prov. oord·Holland, Vogckn~o~ng. "l!C· 

supply dunes, 24 Oct. 1981, C Blls 7853. diuo, 2S ~ov. 1982, C Bas s..n. (type L). I R\~n 
Jura, ChamJXlgnole, I Nov. 1943, Merrod /407 C PC). 

Melanoleuca albi[olia is well characterited by rather small basidiocarps with a d3rk 
pileus, white lamellae, a grey. brown Stipe a nd lageniform cyst idia. 

Beca use M. /eucophy l/a was not correctly published and the origina l collccuonsol 
Metrod contains o nly very poor fragments I prefer to describe this taxon as a ne11 l~· 
cies under the na me M. albi/olia. 

Melanoleuca polioleuca var. fragil/ima ( Bon, 1978: 73, sub M. lwmile V'Jr.fragtllur.J) 

is related, but differs by a less dark pileus, a more whitish stipe and more fusiform chriJ. 
ocystidia. 

Melonoleuca subpu/verulenta sensu Bresinsky & Stangl (1977: 161 ) seems rela1ee 
too, but that species differs by a more gre)• pileus and shorter spores (vii. 6.5 i.O x 
5.0- 5.5 J.lm). 

Melanoleuca turrita (Fr.) Sing. - Fig. II 

Agaricus tllrrims Fr., !::pier.: 51. 1836 1838. - Gyropltila rurrira (Fr.) Que I., H mycol. l ranct 
266. 1888. - Tricltoloma grammopodla var. wm·ra ( Fr.) ~13ire. bude synth. Gcnr~ Tndm/011'11 
29. 1916. - Tricltolomll ru"irll ( Fr.) ucsch, Die Riuerlinge: 146. 1923. .llellltl()/ruC'Il runi:: 
(Fr.) Sing. in Ann. mycol41 : SS. 1943. 

Tr icltulonUJiwmilt' f. robusra Brcs., lconogr. mycol 3: pl 128. 1928. ,lfrlanolruca bm?t 
var. robustll (Bres.) Bon in Docum. mycol. 33. 75. 1978. 

?!tll'lllnoltuC(}/tumile ( Pers.: Fr.) P3t. sensu Meuod in BuD. trimcst. Soc. my~'OI.I r. 6.: ISS 
1948. 

Selected illu strations. - Bre5lldola,l. c. 
S el cct e d d esc r i pt ion. - ~tal. & Dert., 1'1. Ch3mp. sup. Maroc 2: 83. 1975. 

Basidiocarps medium -sized, solitary or connate. Pileus up to 70 mm, at firsl con1tx, 
becoming convex with undulating margin, fina lly with depressed centre. "hen ~oung 
with inflexed margin, thick-neshed, hygro phanous, when moist with centre dulloliv1· 
ceo us brown with a faint redd ish tinge ( Mu. I 0 YR 3/4, 4/ 3), toward~ margin dar!.. grt)· 
ish·bluish black (Mu. 5 YR 2.5/ 1- 2), outermost margin whitish, on drying bccomi!J 
grey. brown ( Mu. 10 YR 5- 6/ 3), glabrous, dry, with margin sulcate and greybh pruinost. 
Lamellae cro wded ( L :!! 70, I :::: 7 - 11) , sinuose, ventricose. thin, c. 7 mm widc. gre}ish 
white with a faint yellowish pink or pink tinge ( Mu. 5 Y 8/ 1). with entirC,l'OOCoklrots 
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F'- II. Meltwoletlca tllrrito. - Habit (X 1 ). - Spores (x 1500). - CheiJocystidia (x 1 000). 

cdg~. Stipe 40- 70 x 9 mm, cylindrical, with up to 20 mm wide, clavate base, stuffed, 
becoming fJStu lose, dark grey-brown (Mu. 10 YR 4- 5/3), longitudinally striate, at apex 
densely nocculose, less densely flocculose towards base, at base with appressed white 
mycelium. Context when young wltite, becoming yellowish to greyish white, just under 
pileipcltis blackish, in base of st ipe dark ochraceous brown, finally with cortex of stipe 
b«oming dark ochraceous brown (Mu. 10 YR 6/6). Smell weak, fungoid. Taste slightly 
m1eid. Spore print white. 

Spores 7- 8 x 4- 5 J.lln, Q = 1.4-1.8, ellipsoid to elongate. densely ornamented with 
lllUJI. panly somewhat elongate warts. with suprahilar plage. Basidia 30- 40 x 7- 9 J.lm, 
cla1'3te, 4-spored. Cheilocystidia 50- 70 x I 0- J 4 J.lrn, fusiform to co nical with acute or 
occasionally obtuse apex encrusted with crystals. Pleurocystidia similar to cheilocystidia. 
Pilcipellis a c. 50 J.lm thick ixotrichoderm, made up of slender hyphae with clavate terrni-
1111 cells, measuring 25- 35 x 2- S J.lm, upper part of pileitrama compact , with intracellular 
p1lt brown pigment. Apex of stipe with fusifom1 caulocystidia, 70- 90 x I 0- 15 J.lm. 

Habit3t & distribution. - On wood chips of ornamental shrub. Very rare; in 
lhc ~ethcrlands only known from one locality. Because of the abundance of the sub­
smte, now3days commonly used in gardening, probably more common. 

Collec11 o ns exami n ed. - NETHERLANDS: prov. Zuid - Holland, Lcidcn, railway 
IUtion ummenschans. 2 Nov. 1982, T. Boekllolll I 077 & C. Bas 8048 ( L). 
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Me/onoleuco turrito as described here, fully agrees with Bresadola's plate 128 (1 918) of 
Tricholoma humile f. robusto Bres. and is weU characterized by connate basidiocarps. a 
dark pileus with a peculiar dull aspect, a grey-brown stipeand conical to fusifo rm cystidia 

Melonoleuco humile sensu M6trod (1949: 158) agrees fair ly well with our specimen, 
although the surface of the pileus is described by that author as tomcntosc, whereas in 
our specimen it is peculiar waxy. 

As stated by Metred (I.e.) several interpretat ions exist of Agaricus lwmilis l'ers.: Fr. 
Agaricus lw milis as described by Per soon (180 I : 360) is a robust, short-stiped fungus with 
a dark ('fuscescente'), slightly squamulose ('obsolete squamuloso') pileus, more or less 
greyish lamellae and a short (c. 27 x 9 mm), greyish pruinose stipe. This reminds very 

much the morphology of e.g. M. brevipes ( Bull.: Fr.) Pat. Accord ing to Fries {1815: II ; 
1821: 51)A. humilis Pers.: Fr. also is a ~hort-stiped, robust fungus, but he described the 
lamellae as whitish. No authentic material is present in the herbarium Persoon ( L). Scv. 
eral interpretations of M. lmmilis mainly differ in their microscopical cha ract~ristics q. 
those of Singer (1943: 5 J ), Met rod (1949: 158), and Brcsinsky & Stangl (1977: I 53). It 
is hardly possible to select one of t hese interpretations as represent ing the true A. lmmi· 
lis of Persoon, because they all more or less agree with Persoon's macromorphologi.:al 
concept of this species. Therefore we consider A . humi/is an ambigous name. 

Melonolew.:aturrita (Fr.) Sing. (1 943: 55; Moser 1978: 143) is idcnticalwithour 
fungus. Tricho loma lllrrito sensu N uesch (1923 : 146), however, differs from our fungus 
by the soon very soft, blackish context. Moreover, the two plates from Britzclmayr 
(1881: plates 304 and 429) cited by Nuesch seem to represent two different species. I 
do not understand why Bon (1978: 53) placed M. wrrito ( Fr.) Sing. in sect iuu C:rammt:r 

podiae, which is characterized by urt iciform cystid ia. Singer (I.e.) described the cystidia 
as 'spindelformig' and he referred to Tricho lonw lwmilc sensu Bresadola (192 : 12 ). 
which has fusiform cystidia too . 

Melanoleuca polioleuca ( Fr.: Fr.) Kuhn. & Maire 

Agaricus melaleucus vu. potioleum F'r. : Fr . • Syst. mycol I : ll5. 1821 - Trtclrolvmomelc· 
teuca var. polioletiCtJ (Fr. : Fr.) Gillet, Hymenomycctes: 128. 1874. - Mekwoteuca tJolioleura (f r.: 
Fr.) Kllhn. & Maire in BuU. trim est . Soc. mycol Fr. 50: 18. 1934. 

Me/a/euca vulgaris Pat. . Hymcnomycctcs d 'Europc: 96. 1887. - Melanoteuml'ulgaris ( 1'-JI.) 
Pat. , Ess:li ta.x . Hymcnomycctcs: 159. 1900. 

Ex c I u de d. - MelanoletiCtl polioleuca sen~u Mos.. Dlaucr- und Bauchpil?e. 4. Aurl' H I. 
1978 . 

.\ii s:1 p pI ie d names. Tricltoloma orcuoto sensu Rick., BISttcrpilzc: 356. 1915. 1/da-
no leuca orcuota ~en u Sing. in Cavanillcsia 7: 128. I 935. - Melanoleuco arcuoto scn)u M<h .. IIL'u~r· 
und Bauchpilzc, 1. Aufl. : 69. 1953. Trichotomo melall!llco sensu Moire, Etude symh. <..cru~ Tr~ 
clro lomo : 23. 19 16. - Melanoleucamelaleuco sensu Mos., Blatter· und Bauchptlzc. I. \llll : 69. 
1953. 

forma polioleuca 

Selected i ll ustrations. - Diinckc & Dlinckc 700 Pilze: 204. 1979: J. l .on~c.ll. ~pr. 
dan. 1, pl. 29t\ . 1935: R. Phillips, Mushr. o ther Fungi: 45. 198 1 (as M. orcuoto and .1/. mdalmral. 
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Selected descr i ptions. - Arnolds, Ecol Coenol. Macrofungi Grassl Heathl Drenthc, 
Ntthtrlands 3: 402. 1982 (as M. mdaleuca); Bon in Docum. mycol 33: 74. 1978 (as M. vulgaris); 
BltjiJlSky & St11ngl in Z. Pil:tk. 43: 150 (as M. arcuata), 155 (as M. mdalmca). 1977 ; KUhner in BuU. 
mens. Soc. Linn. Lyon 47: 28. 1978: Mcuod in Bull. trimest. Soc. mycol. Fr. 64: 162. 1948 (as 
J! rulxaris). 

&stdtocarps medium-sized, solitary. Pileus 25-70(-85) mm, at first convex, becom­
Ulg plano-convex to applanate, finally with somewhat depressed centre, mostly with 
low broad umbo, wit h margin somewhat involute but at age uplifted, rather fleshy, 
somewhat hygrophanous, dull, when moist yellowish brown to dark grey-brown (Mu. 
10 YR 4/3- 5/3), frequently with slight o livaceous or reddish tinge, paler towards mar­
gm. becoming paler on drying on to greyish brown ( Mu. 10 YR 5/3), with surface dry 
or shghtly viscid, glabrous but with margin whitish pruinose and occasionally trans­
lucently stnate. Lamellae crowded, L = 40 75, I = 1-7, ad nate to sinuose, mostly with 
subdecurrent toothlet, ventricose to triangular, thin, (2- )4- 9 J.im wide, whitish, becom­
ing pale cream (Mu. 2.5 Y 8/2- 4) or somewhat greyish white ( Mu. I 0 YR 8/ 1- 2), with 
tntire, concolorous edge. St ipe 35-85(- 150) x 3 8( 11) mm, cylindrical with up to 
16 mm wtde clavate base, stuffed, at first whitish, becoming pale to sordid grey-brown 
(Mu. 10 YR 7/2- 4, 6/4), towards base becoming brown, dark grey-brown or blackish 
brown (Mu. I 0 YR 3/2 3, 4/3), innately longitudinal Striate, at apex white flocculose. 
Context of pileus whitish, occasionally yellowish brown, just below pileipell is brown, 
bfroming brownish towards base of Stipe and nearly blackish brown in extreme base, 
'tfY rarely entirely whitish. Smell weak, pleasant , farinaceous or somewhat raphanoid. 
TJSte ...,eak, mild, farinaceous rancid or somewhat bitterish. Spore print whitish with a 
faint cream tinge ( Romagnesi, Les Russules, 1 a-b). 

Spores (5.7-)6.3- 9.0(- 9.5) X 4.0 5.0(- 5.4) J.im, Q = 1.3 1.9, empsoid to elon­
gate, rather densely ornamented with rather coarse, amyloid warts, with suprahilar plage. 
Bastdia 15- 40 x 6-10 J.im, clavate, 4-spored. Cheilocystidia 45 75(- 90) x 8-15 J.lm, 
fustform with subacute apex, but partly also lageniform, at apex most ly encrusted with 
crystals. Pleurocystidia simila r to cheilocystidia. PileipeUis an up to c. I 00 J.im thick ixo­
trichoderm, made up of slender hyphae with obtuse or cystid ioid terminal cells. Upper 
pltl of the pileitrama compact, with pale brown pigment. Apex of stipe with lumps of 
da,-ate cells and fusiform caulocystidia, 50 80( - 9 5) x 7- 14 J..llll. 

Habitat & distribution.- Terrestrial in both broad-leaved and coniferous for­
ests. m grasslands, main ly on rather rich sandy, clayey or loamy soils. Common in the 
Netherlands. occurring frequen tly in coastal dunes, in forests on clay in fluviatile phyto· 
gt<>graplucal district and in Flevo -po lders. 

Col lectiOns examined. - NETHERLANDS : prov. Friesland: KootstcrtiUc, 19 Oct. 
1982. J. Wisman s.IL; Leeuwarden, 22 Sept. 1972, J. Wisman s.n., isle of TerschcUing, Former urn, 25 
Oct. 1982. T. Bock/rout 1 058; diu o, • Kroonpoldcrs', 27 Oct. 1982, 71L IV. Kuyper S.IL; ditto, 
"\oord•-aardcr', 27 Oct. 1982, T. Boekluxu 1064: ditto, Forrnerum, 25 Oct. 1982, T. Boekhout 
IOJ.S prov. Gcldcrla nd: Apcldoorn, ' Berg en Bos', 18 Oct. 1958, A. N. Koopmons 1 78; Bennckom, 
?8 Stpt. 1960. J. Doorenbos s. tL ; prov. Utrecht, Bunnik, estate 'Oud Amclisweerd', 22 July 1954, 
C lkzs 536: prov. Flevotand: Noordoostpoldcr, ' Kuindcrbos', 27 Oct. 1982, L Laaml/Jn S.IL; Oos· 
tC~Jk Flcvoland, 'Bremerbergbof, 5 Oct. 198 1, E. Jansen s. 11.; ditto, 7 Oct. 1981, M. E. Noordeloos 
U91 ditto, 8 Oct. 1981, ,,J,f. E. Noordt!IO<JS 14 95 and 1496; ditto, 20 Nov. 1982, G. TjaUingii-Beu­
km 1 11.: prov. oord-Holland: l lilversum, • Anna's Hoeve', 4 Dec. 1972, P. van Winden 341; Hil· 
•mum, ' vhcgvcld', 17 Oct. 1957. J. Daams S.IL; Wicringcrmccr, ' Robbenoord ', 5 Oct. t968, J. Gee­
sinhn.; pruv. Zu id -Holla nd : Leiden, 'Leidse II out', 25 July 1954, R A. Maos Geesteranus 10.{)()5; 
Sche•cmngcn, 'de Hancnshock', 2 Nov. 1981. M. A. Brand s. tL; Voorschoten, est ate 'Ter llorst ', 12 
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Oct. 1982, E. C Vellin111 £n.; Westvoorne, Roekanje, 'Quackjeswater', 19 Oct. 1982. 7. lloekh(IIJ: 
/043; Wassenaar, 'Rust en Vreugd', 6 Nov. 1983, 111. I~ Kuyper 2498; prov. Zee land: Kruirungto. 
28 June 1985, W. D. J. Kuys ur. ; prov. Noord-Brabant: Dorst, 26 June 1972, P. 8. Ja11setl u 
prov. Limburg, Gronsveld, 'Savelsbos', 11 Oct. 1970, C Bas 5459 (aU L). IRAN<:! · 1\oteso: 
Me trod on the following specimens: Merrod 265 (sub M. friesii Brcs.); 4 78 (sub M. phaeupmlio Bu~ 
liard): 616 (sub M. plraeopodia BuUjard); 697 (sub M. vulgaris Pat.): 1543 (sub M. vulxaris P:u.vu. 
plweopodium); 1985 (sub M. vulgaris Pat. vai. phoeopodiunr); I 993 (sub M. phoropodio llulbardl: 
2034 (sub M. polio/euca fr.); 2201 (sub M. vulgaris var. plzoeopodium). 

M elanoleuca polioleuca is interpreted here as a variable species. Wit hin rhis comple1 
many varieties (see M~trod 1949: 1 63) or even species (see Bon 1978: 74-75) have been 
dist inguished. Accord ing to Bon {I. c.) M. polio leuca differs from M. J•ulgaris main!> b) 
the brown context of the stipe in the former species, whereas M. vulgaris is claimed 10 

have a white context. However, I observed within one population both specimen withl 
brown and with a white context of the stipe. Regarding other characters borh forms art 
similar. Therefore we agree with Kuhner & Romagnesi {1953: 147) that this chamw 
cannot be used to separate species in this complex. Consequently I include M. mlgarrs 
sensu Bon in my concept of M. poliolcuca. 

In the literature M. vulgaris sensu Bon has often been referred to as M. m<'itmuleuca 

(a.o. Arnolds 1982: 402). However, we follow Kuhner (1978: 13), who pomtcdout 
that Agaricus meloleucus Pers.: Fr. (Persoon 1801: 355; Fries 1821: 1 14) most probab~· 
is an acystidiate species, because of its glabrous stipe (according to Persoon I.e. ·sr ipc 
glaber'). 

Melanoleuca polioleuca sensu Clemen90n & Sing. (I 972: 322) and Moser (q. 
1 97 8: 141) differs from our species by a pruinose pileus. This, however, is not reponed 
by Fries (I.e. and 1874: 75). 

Melonoleuca arcual a sensu 13resinsky & Stangl ( 1977: 150) differs mainly by 3 \'try 
dark pileus, but thjs J noticed also frequently in the specimen I studied (e.g. &11!Mw111 
1000 (L)), without finding any further differences. Therefore, I regard M. arcuata sensu 
Bresinsky & Stangl conspecific with M. polioleuca. 

We studied notes and exsicatae of specimen belonging to this complex fromrhc ~I· 
lcct ion Mctrod (PC). Melonoleuca vulgaris , M. vulgaris var. phaeopodium. M. plroeop~ 
dia and M. polioleuca sensu M~trod all belong to theM. polioleuca-complex. 

Among the specimens studied some aberrant forms occur, which have a remarkable 
shon stipe or tiny basidiocarps. These are known in the literature as M. ( Tridwloma) 
brevipes sensu J. Lange and M. lwmile var. fragillima (Fr.) 13on respectively. In my op1n· 
ion both belong toM. polioleuca and are best regard as forms of that species. 

Melanoleuca polio leuca f. langei Boekhout , f nov. - Fig. 12 

Mi sapplied names.- Melanoleucoorcwuum sensu Rieken, Blattcrpilzc: 356.1915. ­
Tricltolomo brevipes sensu J. Lange, Fl. agar. dan. I: 65. 1935. 

Selected illustr3t ion. - J. Lange.l.c., pl 29 D. 
Selected description. - Arnolds, F.col Cocnol. Macrofungi Grassl. lkuhl. D1cntht. 

Netherbnds 3: 399. 1982. 
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DiJTen a forma polioleuco stipitc brevi, diametro pilei longitudinc aequali vel brcviorc. Holoty­
pus: ftf. £. Noordcloos 1612, Tcrschelling, 19 Oct. 1981 ( L). 

Differs from the typical form , ma inly by its short stipe. which mostly is distinctly 
soortcr than or equal to the diameter of t he pileus. Besides the fusifo rm cystidia some­
times a second type occurs, which strongly rentinds the urticiform type of cyst id ia (Fig. 
12). 

Habitat & distribu t ion. - Terrestrial in grasslands and in stands of Populus. 
According to Arnolds ( 1982: 186) also in not or weakly fert ilized grasslands on dry, 
moderately acid to neutral sand rather poor to moderately rich in humus. Frequent in 
coastal dunes, but also in grasslands in the province of Drenthe. 

Collections exa min e d. - NETHERLANDS: prov. Groningcn: isle of Rottumcroog. 26 
Oct . 1977, £. Amolds 3916 and 3962 {WAG-\V); prov. r r icsla nd : isle of Tcrschclling, West Tcr­
!cllelling, 19 Oct. 1981, M. E. Noordeloos 1612 ( L) : prov. Oren the: Wijstcr, 2 Sept. 1960. 1. J. 
&rJ.1111111 6657 ( WAG-W); prov. Zu id- ll olland: Wasscna:u, ' Meyendel', 28 Oct. 1981. M. Brand 
~n. : ditto, 2 Nov. 1981 , M. Brand s.11.: Wcstvoorne, north of Tenellaplas, 14 May 1983, C Bas 811 2: 
ditto. '\Ycevers duin', 18 Oct. 1982, T. Boekho111 1045: prov. Noord ·Brabant : Bergen op Zoom, 
t&tatc ' Zoombnd', I and 2 Nov. 1973. P. B. Janse11 S.IL (aU L). 

M~lanoleuco polioleuco f. langei is similar to M. arcuatwn sensu Rieken ( 19 15: 356) 
and M. bre•·ipes sensu J . Lange (1935: 65). As already stated by Arnolds (I.e.) the latt er 
differs from the Netherlands' specimens by a whitish, thicker st ipe. Within the speci· 
mens studied by me the colour of t he stipe varied from pale grey-brown to dark brown 
(Mu. 10 YR 4- 8/3). The other differences mentioned by Arnolds (I.e.) between M. 
poliolcuca (as M. melalcuca) and M. polioleuca f. langei (asM. brel'ipes sensu J . Lange), 
viz. the paler, more ochraceous pileus. the slender stipe and broader cystidia in the first 
species, intergrade to a large extend among those forms. In this respect it is sign ifica nt 
that J. Lange ( I. e.) wrote for his Triclwloma brevipes: ' Rather common, . ... but often 
less typical than the figured species, more m elaleucum- Iike.' 
M~lanoleuco comracta Met rod (1949: 159, nom. nud.) is related to J'vl. polio leuca f. 

lo11gei, but differs by smaller basidiocarps, pale brown lamellae and more lageniform cys· 
tidia. One of the specimens st udied by me (Boekhout 1045 (L)) differs from the ot hers 
by greyish beige lameUae (Mu. 10 YR 6/4) , t hus agreeing in this aspect wit h M. contracta. 

Other relati\·es are M. phajopodia sensu Singer & Clemen !fOil (1972: 326) based on 
an interpretation of A. phaeopodius Bull : Fr. We are not sure that this taxon in the 
original Friesia n sense ( I.e.) represents a species of M elanoleuca, because Fries placed it 
in Agaricus subgenus Colly biD. The specimens described by Singer & Clemen~on (I. c.) as 
M. plzajopodia differ from 1'-1. polioleuca f. langei by basidiocarps becoming almost 
bbck aft er drying, ochraceous la mellae, slightly wider spores and the occurrence in 
roniferous forests. 

Probably Agaricus oreinus· for. ( I 82 J : 5 I) is also related toM. polio leuca f. langei, as 
Fries in 1838 (: 46) referred to a plate of Agaricus testudineus Pers. ( Persoon, 1828: 
218, pl. 23 fig. I , 2), which represents an obese fungus with a short stipe, a grey- brown 
pileus. whit ish lamellae and a whitish context. 
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I'll;. 12. Melanoleuca polioleuca f. langei. - Habit (xI). -Spores (xI 500). Oltilo~ysudil 

(x 1000).- Caulocystidia (X 1000). 

For further discussions on this complex the teader is referred to Arnolds (I.e.). 
The specimens Metrod 2259 (as M. plloeopodio) and Metrod 2038 (as .1/. brmpts 

sensu Romagnesi; both in PC) are very similar toM. polioleuco f. longei. 

Melanoleuca polioleuca f. oreina (Fr.) Boekhout, comb. nor. 

A~aricus oreinus Fr .• Observ. mycol. : 98. 181 5 (basionym). - Gyropllila oreina (Fr.) Qurl. 
Enchir. Fung. : 16. 1886.- Tridwlomo oreill(J (Fr.) Rick., Bl:itterpiltc: 357. 1914. MdanolruN 
oreill(J (Fr.) Kuhn. & Malic in OuU. uimcst. Soc. myool Fr. 50: 18. 1934. 

?Agaricus humilis var. fragillima Fr., Epicr.: 52. 1838. - Tricholotll(J humilc var froJrillimo (I r.) 
J. Lange, Fl. agar. dan. I : 65. 1935. - Mtlanoleuco llumDe var. fragiJ/iJil(J (Fr.) Bon m Docum 
mycol. 33: 78. 1978. 
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Differs from the typical form mainly by smaller basidiocarps. Pileus 17- 35(- 45) 
mm, than-neshed, pale greyish brown ( Mu. I 0 YR 5/ 3- 4), with somewhat darker centre, 
becoming p3ler on drying. lamellae crowded to rather distant, cmarginate to sinuate or 
occasionally even subdecurrent , whitish. Stipe 25- 75 x 2- 4 mm, whitish, becoming 
fOit brown to grey-brown (Mu. 10 YR 5/ 4, 3/3), at apex whitish nocculosc. Context of 
pileus whitish to pale beige. in upper part of stipe pale beige to greyish brown, towards 
base dark brown. Microscopical characters similar to those of typical form. 

Habit at & d ist ribu t ion. - Terrestria l, mainly in grasslands, also in broad-leaved 
forestS on rich soils. In the Netherlands rather common on coastal dunes, but also occur­
ring inland in the provinces of Limburg, Utrecht, and Zuid- 1-lolland. 

Collections exami ne d. IITIIl·RLANDS: prov. Friesland : isle of Vlicland, 1 Nov. 
1976.£. Aurolds )71 7 (WAC-W): prov. Zuid-ll olla nd: Leiden, • Honus Dotanicw', 25 Nov. 1953, 
C &s s.11.: Wcstvoornc, Oostvoomc 'Voornc"s Duin', 18 Oct. 1982, T. Boei<Jrour /04 7 and I 048; 
prov. 1\oord·llolland: Bergen, "Duinvcnnaak', 13 Nov. 1982. TIL W. Kuy per 2330; Castricwn, 
utersuppl) dullt$, 2 Nov. 1982, Th. IV. Kuypu 2669 (all L); prov. Noord-Brnbant: Dorst, 8 Aug. 
1963, P. B. Jans(n s.tt (herb. Jansen); prov. Limburg: Bcmelcn, ' Be meier Berg', 30 Oct. 1982, 
J. Schrtwu.n. ( L): Lljsden, 'Savels bos', 12 Aug. 1974, P. B. !a liSen s.tt (herb. Jansen). 

The specimens studied differ considera bly from each other in respect to the length of 
the Stipe and the colour of the pileus and stipe. Probably the observed differences are 
habi tat-dependent (e.g. the length of the stipe) or age-dependent (e.g. the colour of the 
pileus) . 

.\1~/anoleuco lwmile var. fragillima sensu J . Lange {I.e., as Tricholoma) agrees well 
t.ith my specimens. An illustration of M lwmilis var. f ragillima made by Metrod (pres­
tnt in PC) rcpre~nts our specimens very well. As stated before (sec discussion on 
.If. wnira). Agaricus lwmilis Persoon is considered a doubtful name. As a consequence 
the tnterpretation of Fries' Agaricus Jwmilis vat. fragillima {1 838: 52, 1874: 75) is also 
problematic. 

The description of Fries {1815: 98) of A. oreinus fits our specimen well. The only 
'ontradiction seems to be that according to Fries {I. e.) A. oreinus grows in mountainous 
heathlands ('Ericetis montosis'). Several authors (e.g. Quelet, 1888: 269; Kuhner & 
Romagncsi, 1953: 148) have referred to M. oreina as a species related toM. meltJieuctJ 
(non sensu Kuhner) = M. polioleuctJ. Melanoleuca oreina (Fr.) Kiihn . & Maire sensu 
Metrod (1942: 89) agrees fairly well with our specimens. According to Metrod's descrip· 
uon (I.e.) the context contains hyphae with resinaceous contents. Specimens studied 
from the Metrod herbarium (PC), arc very similar to those cited above. Only Mctrod 
1018.1 (PC) difTers from the Netherlands' as well as from the other Metrod specimen 
studied by the presence of hyphae with resinaceous contents. 
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STUDIES IN COPRINUS-I 
Subsections Auricomi and Glabri of Coprinus section Pseudocoprinus 

C. 0. UU E* & C. BAS•• 

A key is given to the Netherlands' species of subsect. Auricomi Sing. and Clabri 
J. Lange of Ccprinus sect. Pseudocoprinus ( Kiihn.) Orton & Watling. All species 
concerned arc concisely described and amply discussed. Coprinus plicorilis var. 
microsporus Kuhn. is raised to species level as C kuehneri and described in 

detail 

Although much has been written about t he Coprinus hemerobius-group (inclusive or 
exclusive of C. ouricomus), quite a few taxonomic problems in this fairly well-defined 
complex of species and varieties rema.in to be solved. In this paper we want to expound 
our present views, based on many observations, on these problems, hoping to contribute 
to the solvation of at least a few oft hese. 

New concepts, the raising to the rank of species of C. plicatilis var. microsporus, and 
the inclusion of our recently described C. hercules, necessitated the construction of a 
new identification key which is presented here. 

As most of the accepted taxa have been extensively described and illustrated else­
where, we restrict ourselves to giving concise diagnostic descriptions and illustrat ions of 
the most important characters, simultaneously referring to the selected descriptions in 
literature. 

This study is based on examination by the first author of all the collections of species 
concerned present in his own herbarium, at the Rijksherbarium Leiden and of collec­
tions from severa l private herbaria of members of the Nederlandse Mycologische Vereni­
ging. In addition a number of collections borrowed from institutes in Great Britain and 
West Germany have been investigated. 

PRESENTATION 

In the descriptions is referred to the colour codes of Munsell (1975) and Kornerup & 
Wanscher (1978), respectively indicated as Mu. and K. & W. Other abbreviations used 
are: L =length, W =width of the spores in side view, B =breadth of the spores in fron­
tal view and Q = length divided by breadth. The sizes of the spores, given in the descrip­
tions of the species, relate to L x B or L x B x W. The colour of the spores, as indicated, 
gives the colour as seen under the microscope. A notation like (80/8/2) stands for '80 
spores from 8 basidiocarps from 2 collect ions measured'. The enlargement of the drawings 
ISX 1000 for the spores and x 800 for the other microscopical details. 

•van Dijkstraat 21, 2405 XE Alphen a/d Rijn. 
''RijkshcrbaJium, Leidcn. 
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COPRINUS (Pers.: fr.) S. F. Gray 

Sect ion Pse udo copri nus ( KUhn.)Onon&Watling 

KCY TO THe SUBSECTIONS 

I . Stipe and pileus with setulac (not treated here) ..... ...... ...... Subsection Sentlotl 
I. Stipe glabrous; pileus glabrous or with scattered, microscopical. long, brown h3irs. 

2. Stipe and pileus gbbrous. Spores with ex~ntric gcml pore .......•.. Sub~ection Gl:t/ln 
2. Stipe glabrous; pileus under microscope with scaucred , long, brown h.1lrs <> 200 pm). Sport! 

with central germ pore ......•......•....... .. ...... Sub:>cction AuliCO'nl 

Subsection Auricomi Sing. 1948 

Long (up to 350 pm), brown. thick· wnlled hairs present on pileus; spores ellipsoid with ccnud 
germ pore . . . . . . . .............. . ........ . . ..... ..... . . . C auricomus 

Subsection Glabri J. Lange 1915 

KEY TO Til l:. SPLCII:.S 

1. Average breadth of spores < I 0 J~m. 
2. Average brrodth of spores < 7.8 J~m: overage length <I 0 pm; spores 7.5 10 x 6- 8 pm. not 

or weakly lemon-shaped, rounded-triangular or quadrangulnr in frontal view . . C. klt~h11cri 

2. Average bre:~dth of spores > 7.8 Jlffi or average length > 12 pm. 
3. Pileus smaiJ. < 10 mm; spores 7- 10.5 x 6.5 - 10 pm: pleurocystida absent: on dun): 

C mrset 
3. Pileus usually larger; if growing on dung a hen length of ahe spores> 12 Jlnl. pl.:uw,') , lldll 

present. 
4. Average length of spores <I I pm. 

5. Spores in fronta l view he:ln· shaped or wca ldy to strongly lemon-sh3pcd with round~d 
angles (usually 5). . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. l~iocepltolus 

5. Spores in fronta l view subglobose 10 globose, without angles 
C KOlerimliformis \\ ~tlillf 

4. Average length of spores> I I JLm. 
6. Average length of spores 11 - 13 ~n. average bre:~dth 8.1 9.5 pm: spOre< us.uU) 

somewhat heart-shaped or ovoid and sulxlnguLu. more rvely cllitlSOid . C pliratiu 
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6. 1\vcrage length of spores 14 15.5 .um.avcragcbrcadth9.5-I O~m;sporesconspie-
uously ellipsoid . . . . . . . . . . . . . . . . . . . . . . . . ...... C mcgospcrmus 

A\crJgc breadth of spores > 10 JJin. 

7 B.mdiocarps Sll13ll: pileus c. 13 mm in diam .. stipc up to 1.5 mm thick; spores 12- 17 x 11.5 
15 J.llll. average breadth I 1.8- 13.3 .urn ; up to 8 pscudoparaph)•sesaround ~ch oosidium 

C lrerculcs 
7 llJ;~dJocarp~ usu:~Uy larger: stipe 1.5 - 3 mm thick;avcJngc breadth of spores 9.5- 11 .6 JJm; up 

to 7 pscudoparaphyscs around each basidium. 
8 Average Q of spores < 1.3 ; spores 11- 15 xI 0- 13 JJm , usuaUy broadly heart-shaped 

C 1111diceps 
8 A\erage Q of ~porcsc. 1.5 ; spores 12- 17 x 8.5 - 11 snn, distinctly ellipsoid 

C megospumus 

Subsection Auricomi Sing. 

~otwithstanding the macroscopical similarities between C. auricomus, the sole spe­
cies of this subsection, and species of the plicatilis-group, we think that a separate sub· 
section for the former is justified by its microscopica l characters. Not only the brown 
thick-walled hairs on the pileus, but also the ellipsoid spores with a central germ pore 
warram its classificat ion outside subsect. Clabri. 

Coprinus aurioomus Pat. - Figs. I & 12 

W flrimts ouricomus Pat., Tab. anal : 200. 1886. 
w w inus lro11senii J. 1..4ngc in Dansk bot. Ark. 2 (3): 48. 1915. 
M i' a p pI i c d n 3m es. Coprinus crenams s. Rick., B~tterpi lze : 66. 1915 ; Coprilms lremero· 

ltuss J. lanJ~c. Fl. agar. dan. 4: 118. 1939. 
Seh: c ted d c s c r i p t ions. KUhn. & Joss. in Bull trim est. Soc. mycol rr. 50: 53. 1934: 

Bender & al. in Z. Mykol 50: 34- 39. 1984: Donclli & Simonini in Boll Grup. micol G. Ores. 29: 
106 1986. 

Young pileus ellipsoid , often somewhat conical, expanding to 2-60 mm in diam .• 
chcstnut-I.:Oiour, red-brown or orange-brown (Mu. 2.5 YR 2 .5/2, 3/2, 2.5/4, 3/4 ; 5 YR 
25/~. 313,3/4 , 4/4 , 4/6. 4.5/7.5 ; 7.5 YR 5.5/4, 4/6, 5/8; 10 YR 4/ 6, 5/6; K. & W. 7 F 
G) at \.'entre. paler at margin, glabrous. Lamellae free but not remote from apex of stipc, 
fust whitish. then brown ( Mu. 5 YR 2.5/ 1, 3/ l , 3/3), finaUy black. Stipe 70- 120 x 2- 3 
mm, with subbulbous base, sordidly white to sordidly yellow-brown(Mu. JO YR 8/ l). 

Spores (340/ 17/17) 10- 14.3 x 5.8 8.2 .um, average L. 10.8 13. 1 .um, average B. 
6.8 7.5 J.lm. Q = 1.36- 2.07, average Q = 1.47 1.93, ellipsoid with central germ pore. 
Bas1dia 4 -spored. Chcilo- and plcurocystidia as in Figs. 7 and 8, but slight ly larger and 
somC\' hat slenderer. Pileipellis hymcniform with scattered long, brown, thick-walled 
hair . Clam ps present. 

Ha bi ta t. - Terrestrial at grassy places, road-sides, etc. , but also locaUy very abun· 
dam on woodchips used to pave pat hs and tracks. 

In diScussions concerning C ouricomus frequently the names C. ltansenii J . Lange 
(19 15) and C. ltemerobius Fr. (1838 ; 253) are mentioned. 

Alt hough Lange (I.e.) did not describe the presence of hairs on the pileus we arc 
convinced that his C. ltansenii is a younger synonym of C. auricomus for t he follow ing 
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reasons: (i) Lange's illustration of C. ltansenii fits C. auricomus perfectly. (ii) Sport· 
shape and size given by Lange for C. luwsenii agree very well with C. auricomus. (iii) 
Lange's mentioning of C. crena/lis s. Rick. as identical with C. honsenii. Ricken·st.lescrip­
tion and particularly h.is coloured illustration ( 1911: 66) under that name leave little room 
for doubt about the identity with C. atuicomus. (iv) Altho ugh C. auricomus is a fair!) 
common species, it is not described elsewhere in Lange's work . 

It is sometimes argued that it is in1probable that an excellent mycologist as J. Langt 
would have missed the hairs on the pileus. It is our experience, however. that because of 
their scarcity these hairs are often not found in a radial section of the pileipcllis and 
sometin1es arc lacking even in sca lps, notwithstanding the fact that , probably contraril) 
to Lange, we know what we arc looking for. Besides, these hairs can be rat her short 3nd 
pale and then difficult to detect. It happened several times that in a collection of a 
C. plicatilis -like fungus with ellipso id spores and central germ pore we did not imme· 
diately find hairs on the pileus. Because of the characters of the spores we then neve!· 
theless supposed that we were dealing with C. auricomus and until now never fai led 10 

find hairs on the pileus in a further number of scalps. 
Coprinus hemerobius s. Lange (1939: 118) too is identical with C. auricomus. Lan~t 

himself remarked upon its resemblance to small C. honsenii and the similarity of tht 
microscopical characters to those of that species and t hus to C. auricomus. o collarium 
is mentioned in connection with the attachment of the gills. In fact it is only the sm:lU 
size that seems to differentiate C. llemerobius s. Lange fro m C. auricomus. In this 
context it seems useful to mention that a locality is known to one of us, where several 
tens of basidiocarps of C. auricomus have been found with caps between 2 and 10 mm 
in diameter. 

A discussion on the original C. hcmerobius Fr. is to be found at the ent.l of this 
paper. 

Agaricus subtilirugatus Seer. ( 1883: 423 ; invalid name) resembles C. auricomus verr 
much. Particularly the red-brown colour of the pileus and the fact that the lamellae are 
said to reach the stipe are indicative. 

Coprinus sociotus Fr. ( 1838: 252), also sometin1es mentioned in connection w11h 
C. auricomus, has a pileus described as subsquamulose and fa rinaceous. which hard!) 
seems to apply to C. auricomus or any member of subsection Glabri J . Lange. 

Other names possibly rela ting to C. auriconws: 
Agaricus companulatus Bolt. (1788) C. hemerobius s. Cooke 
C. hemerobius s. Qu~l. ( 1872) C. hemerobius s. Rea 
C. hcmerobius s. Britz. ( 1883) C. hemerobius s. Bres. 

Subsection Glabri J. Lange 

(1886-18 8) 
( 19::!::!) 
( 1931) 

Ma crosco pi ca I cha ra c t ers. - A IJ species in !his subsection have a glabrous pileus 
which is radia lly sulcate up to the centre and a glabrous hollow st ipc a1tenua1e tow3rds 
the apex and usuaiJy subbulbous at the base. The size of the basidiocarps differs from 
co Ucction to collection. Although for each species a max.imum size can be given. thar h 
hardly possible for a minimum size (see discussion on C. auricomus). 
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The lamellae are free and remote, which means that they do not reach the stipe so 
that a circular empty space is visible around the apex of the stipe. In literature it is often 
Slid that the JamcUae arc attached to a coUarium, but that is an incorrect interpretation 
of the sit uation. When the pileus expands, its membranous part becomes slightly elevated 
above the somewhat Oeshy central disc. The result is then that the proximal end of the 
larntUae seems to be attached to the more or less vertical side of the disc (Fig. 4), a sit· 
uation quite different from that in e.g. species of Marasmius where the proximal ends of 
the lamellae are united, forming a small tube around the apex of the stipe. 

Most species of subsection G/abri grow terrestrial or on woody fragments, but C. nudi· 
ceps and C megaspermus sometimes grow on dung and C. miser always. The basidia­
carps usually grow singly, but in some species occasionally they are fasciculate, partic­
ularly when growing on woodchjps. No special smell or taste is known. 

Microscopical cha ra c te rs. - AU species of subsection Glabri known to us 
ha\e spores with an cxccntric germ pore. Orton & Watling ( 1979) stated that C. ltemero­
btus. C megaspermus and C. nudiceps have a central germ pore. As the original C. lteme­
robius is unknown to us (see elsewhere in this paper), we leave that species out of con· 
sidtration. But examination by one of us (C. B. U.) of the type of C. megaspermus and 
C nudiceps have shown that both species have an excentric germ pore. The drawings of 
the spores of C. megaspermus given by Orton & Watling (but note that the illustrations 
of the spores of C. megaspemws and C. ltemerobius have been interchanged) show indeed 
a ctntric, but those of C. IWtliceps an excentric germ pore, this in contradiction with the 
description. The spores in subsection Glabri arc usually strongly lentiform (in other 
words: in frontal view they arc much broader than in side view). Sometimes, however, 
the spores in C. plicatilis are very narrow and rather long and then they arc only weakly 
lentiform (Fig. 13C). In C. megaspemws the spores are more or less ellipsoid. The degree 
of slufting of the germ pore towards the abaxial side of the spores varies from one col­
leciion to an01 her from weakly to strongly excentric. 

The basidia are nearly always 4-spored , but in some collections of C. miser they are 
2-spored. 

The pileipellis is hymeniforrn. The pcdicels of the cells of the pileipellis arc long at 
the centre and gradually shorter towards the margin of the pileus. The pedicels arc often 
browmsh and have slightly thickened walls. In C. miser the cells of the pileipellis have 
slw.>rt pediccls at the centre and almost none at the margin of the pileus and thus vary to 
almost globose ( Figs. 2 and 3). 

Cbrnps are present in all species. 
Cheilocystidia are usually lagcniform (Fig. 7) and very similar in most species, but 

somewhat more cylindrical to ellipsoid or at least have a somewhat broader apical part 
in C kuelmeri. C. nudiceps and C. hercules (Fig. 6). Of both C kuehneri and C. mtdi· 
ups collections have been found with practically only globose to ellipsoid cheilocysti· 
dia. Copnmts miser only has always c. globose cheilocystidia. 

Plcurocystidia are present in all species but C. miser. 
So far little attent ion has been paid to the pseudoparaphyscs. The number of these 

ster1le hymenial cells may vary from 3-6 to 5- 8 around each basidium and is given 
ttrc for each species separately as it seems to have some taxonomic value. 
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Coprinus kuehneri Ulje & Bas, spec. nuv. - Figs. 2, 6, 9 

C fJiicatilis var. microsporus Kuhn. in Bulluimest. Soc. mycol Fr. 50: 57. 1934. 
Sel ec t ed d esc ri ption. - Donelli & Simonini in Boll. Grup. micol. G. Ure~ 19 115. 

1986 (as C leiocephalus P. D. Onon). 

Pileus ad 35 mm latus, sulcatus, obscure rubrobrunneus, interdum aumntiobrunncu> vel tb1;r 
brunneus, post ea cinerascens, g!Aber. umellae stipite rcmotac. primo albidac, dcin piscobrunnm 
vel auogriseae. Stipes ad 100 x 3 mm, sordidcalbidus vel so.rdidc flavobrunncus. Sporac 6.5-10.5 ~ 
5.5- 8 x 5- 6 J,lm, Q • 1. 05- 1.6, Q"' 1.16- 1.45, cordiformcs, ad rhombcac vel mitriformcs 1nclim· 
tae, 3-4-, raro 5-angulatae, poro germinaU excenu ico pmeditae. Cheilocystidi.1 30 80 ' 12 ~S,~m. 

collo 11 -23 J.IOl lata, cytindrica vel utriformcs, interdum sublagcniformcs vel clong;Jto·ciUrsoida. 
raro ferc solum globosa. Pleurocystidia 40- 100 x 22- 40 11m, coUo 21 - 32 J.lm lata. plus minus<r 
cheilocystidiis similia. Fibulae adsunt . 

Typus: 'C B. U/je, 31 V 1987, Netherlands, prov. Zuid·Holl:lnd, Leiden, park Lcidcn-~00/J 

(L)'. 

Pileus in bud-stages up to 16 x 11 mm, later expanding 10 paraboloid or convex. rartl) 
becoming nat, up to 35 mm in diam .. sulcate-striate up to centre, at first rather d3!k 
red-brown, less frequent ly orange- or yeUow-brown, later with greyish 1inges (at centrt 
Mu. 2.5 YR 2.5/ 2- 4 , 3/2- 4 ; 5 YR 3/2-4 ; 7.5 YR 3/2- 4, 4/ 4 , 5/4 ; 10 YR 7/ ·bt nl3r· 
gin Mu. 5 YR 4/ 4-8 , 5/4 ; 7.5 YR 4/2- 6,5/ 4, 6/ 5; 10 YR 4/ 1- 3,5/2- 3, 6/~ 3, 7!3-
4 ; K. & W. 7F7, 8F4, 7E/ F5 , 8E/ F4 , 7F5, 6E6, 6E/ F7 , 604, 6C6, 5C4). Lamclladrte. 
remote from st ipe, first whitish, then greyish brown (Mu. 10 YR 5/ 3, 6/ 3 4). final!) 
blackish grey, L = 32- 50, I = I 3. Stipe up to 100 x 3 mm, sordid while to surllid ye~ 
lowish brown. 

Spores(500/ 25/ 25)6.6 10.8x5.5 8.2x5. 1- 6.0J,.lm,average L 7.9 9.9.avmg~B 
6.3- 7.7, Q 1.07- 1.58, average Q 1.16- 1.45, heart-shaped, tending to rhombotd or 
mitrifo rm, 3- 4-, rarely 5-angular, not or weakly lemoniform, rather pale 10 rather dark 
red-brown, with excentric germ pore. Basidia 19- 38 x 8- 12J,.lm. 4 -spored. Ch<'iloc~sti· 
d ia ( Fig. 6) 30- 80 x 12-28 J..lm, with 11-23 J..lm wide neck, cylindricallo u1riform. 
sometimes weakly lageniform , or elongate-ellipsoid , rarely almost exclusively globo~ 
Pleurocyslidia 40- 100 x 22- 40 f.J.Ill with neck 21 - 32 J,.lm wide, more or less ~imilmo 
cheilocystidia. Pileipellis made up of spheropedunculate cells up to 100 x :!SJ..Lm. Clamps 
present. Number of pseudoparaphyses around each basidium (3 - }4 6. 

ll abita t. - UsuaUy terrestrial on naked soil under trees or shrub , more r3 rely3t 
grassy places. Basidiocarps s.ingle or subfasciculate. Rather common in 1he l ethcrlands 

Co ll ections examined. - NETII ERLA DS: prov. Over ijssel, l>cldcn, 4 m,·a 1956. 
H. S. C Huijsmall 4004; I Oct. 1979, 1:.~ Kits Vall lllaverell : prov. Geldc rl :a nd, Buren, I II Ocr 19'0 
fl. S.C. lluijsmall 70 - 168; prov. Noord· Holland, Amsterdam, Amstcrdamsc Bos. 29 Jun~ 196t 
29 July 1962, E. Kits va11 lllaveren: 28 May 1985, 17 June 1985, C B. Ulje; Vondclpark, I lb)' 

t957,£ Kits Vall Waveren; prov. Zuid- Ho lland, Lciden, Hortus Botanicus. 25 Oct. 1943. A. (. Pu· 
deck 110: 26 June 1956, G. A. Leygraa[: 5 May 1960, C Bas 1863: Wandclpark Lcidcn-Noord. IS 
June. 5 Ju ly, 27 July 1985 and 31 May 1987 (type), C 8. Ulje: Voorschotcn, 1oortl·llot1tnd. 2: 
June 1985, C B. UljC: Oegstgeest, Oud l>oelgeest, 11 June 1954, C. Bas; Poclgccstcrwcg I !! ~by Jnd 
2 1 May 1986. C B. Ulje: Alphen a/ d Rijn, Zegcrpbs, 31July 1985, C 8. U/jli :Gouda.dc Ia Reij<tr~at. 
27 May 1979, C denllcld·Jager; prov. Limburg, Slavante, Sint Pietcrsbcrg, 9 l'ov 1951. R.A 
Maas Geesterallus. - FRANCE: Coyc, North of Paris , 1953, H. Romagnesi: Villcrct · Rorkdort'.9 
Oct. 1965. H. S. C Huijsmall. (AU collections of C. B. Uljc in herbarium Uljc, except typ1•: t~pond 
other collections in L.) 
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Macroscopically C. kuelmeri can usually be distinguished from its closest relative 
C /eiocephalus by the dark red-brown colour of the pileus, whjch is paler and yellow­
brown in the latter. Microscopically C. kuelmeri is characterized by the narrower, 3- 4 -
angular spores with a tendency to being rhomboid or mitrifonn and the more cyJjndrical 
cheilocystidia. In collections of C. kuelmeri in which the cheilocystidia are predomi­
nantly lageniform, these cells have a broader upper part than those of C. leiocephalus. 

Although On on ( 1969: 88) considers C. plicarilis var. microsporus Kuhn. identica l 
with his C. leiocephalus, we have come to a different conclusion. In Kuhner's original 
ducription of C. plicatilis var. microsporus (1 934: 57), the breadth of the spores is 
given as 5.5 - 7.5 J1111. Moreover, the shape of the spores in his drawings leaves no doubt 
about the fact that KUh ner's variety is identical with C. kuelmeri as described here. 

Orton gives the bread! h of the spores of his C. leiocepholus as 7-8.5 J1m and the spores 
in his drawings differ markedly from those of Kuhner for C. plicatilis var. microsporus. 

In Kuhner's publication (I.e. : figs. lOa , c-h and 13a4:) the spores are illustrated of 
9 collections attributed to C. plicatilis ( 1934: 56, fig. 3a- i). In our opinion this set of 
collections is a mixture of C. plicatilis var. plicatilis and C. leiocepllalus. The spores of 
the type of C. leioceplwlus (Fig. 10 Din the present publication) agree perfect ly with 
those in Kuhner's fig. 3a. Therefore it is clear that C. plicarilis var. microsporus Kuhn . 
and C leiocepho/us P. D. Orton arc not identical. 

It is very well possib le that C. ve/oris Fr. as described and illustrated by Patouillard 
(1886: 194) represents C. kuelmeri as the spores as drawn by Patouillard for that spe­
cies are very similar to those of C. kuelmeri. We cannot say with certainty that C. velaris 
s. Pat.~ identical with C velaris Fr. (1838), which agrees with almost any species in the 
C pltcotilis gro up on account of the very brief original descript ion. 

Coprinus miser P. Karst. - Figs. 3, 5, 15 

Coprinus mise! P. Karsi. in Symb. mycol. fenn. 9 : 61. 1882. 
Sele c 1 ed d cs c r i p 1 io n.- J os.~. in Bull. trimcst. Soc. myool Fr. 78: 247. 1962. 

Pileus very small, U{> to 8 mrn in diam. when expanded, first orange-brown to greyish 
brown (rarely whitish), later grey and transparent with brownish centre (Mu. 5 YR 
4516: 7.5 YR 6/8, 7/8, 8/2; 10 YR 3.5/2; K. & W. 5B5-B2). Lamellae free, reaching 
stipe. L = 9 16, I = 0 J. Stipe up to 50 x 0.5 rnm, glabrous but at base often wit h 
loose fibrils. 

Spores (120/6/6) 7.0- JO.S x 6.6- 10.1 J11ll , average L 7.7- 9.6J1m, average B 7.5 
9.1 ;.nn. 0 0.94- 1.1 7, average Q 1.02- 1.05 , heart-shaped (F ig. 15). Basidia 4-spored, 
ra1e~ all 2-spored (in the 2-spored form spores not noticeable larger). Cheilocystidia 
(sub)globosc (Fig. 5). Pleurocystidia absent. Number of pseudoparaphyses around each 
basidium 4 6. Pileipellis composed of spheropedunculate cells with short stalk at centre 
1nd sessile globose cells at margjn. Clamps present. 

llabitat. Always growing on dung from several animals. 

CQprinus miser is easy to recognize because of the very small basidiocarps always 
growing on dung, the heart-shaped rounded triangular spores almost as broad as they are 
long. the absence of pleurocystidia and the globose cheilocystidia, but the cheilocystidia 
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are not always easy to detect. The shape of t he spores is sometimes somewhat aberram, 
more rounded quadrangular and with a slightly elongate apex (Fig. 158), more or le!l 
like the spores of C. patouil/ardii Quel., but with excentric germ pore. 

Coprinus leiocephalus P. D. Orton - Figs. 2, 7, 8, lOA, C- H 

Coprinus leiocepllalus P. D. Orton in Notes R. bot. Gdn Edinb. 29: 88. 1969. 

Pileus expanded up to 50 mm in diam., sordid yellowish to reddish-brownish (~o 
7.5 YR 4/6- 5/8; 10 YR 4/6, 5/5-6; 2.5 Y 6/4). Lamellae free, c. I mm remote from 
st ipe, whit ish to blackish; L = 2 1- 48, I = 1- 3. St ipe up to 140 x 3 mm, sordid whitil!l 
to sordid yellowish-brownish. 

Spores (940/47/47) 8. 1- 11.8 x 7. 1- 105 x 5.3- 7.0 pm, average L 9.0- 10.7 jm, 

average B 8.1 - 9.8, Q 0.97- 1.42, average Q 1.07- 1.32, rather variably shaped, most~ 
5-angular and heart-shaped with slightly elongate apex (Fig. 10), dark red-brown to 
almost black. Basidia 20 40 x 9.5- 12 pm, 4-spored. Cheilocystidia 30 80 x 14- 30 
J..Lm with 6- 15{-18) J..Lm wide upper part, most lagcniform. Plcurocystidia 50- llOx 
25 35 x 16- 23, lageniform to weakly utriform (Figs. 7, 8). Number of pseudopan­
physes around each basidium 4-6{ -7). Pilei pel lis hymeniform. Clamps present. 

Habitat. - Terrestrial on bare soil or at grassy places, particularly under treesaod 
shrub, but also on open lawns and meadows; moreover rather frequent on patltsc01er~ 
with woodchjps. 

Morphologically C. leiocephalus is intermediate between C. kuehneri and C. plicorim, 
but closer to the second than to the first of these two species. The only reliable cha!11t· 
tcr is the shape and the size of the spores but there is also a somewhat different ecology, 
particularly between C. plicarilis and C. leiocephalus. Although the latter sometiloo 
grows on lawns and meadows, it shows a great preference for habitats under trees and 
shrub, whereas the former grows mainly on open grassy places and rarely under trees 
and shr ub. On woodchips used for covering paths and tracks, C. plicotilis has ne1-er ~n 
found by us; in contrast C. leiocephalus is fairly common there. 

We found the shape of the spores of the type of C. feiocephalus to be the most com· 
mon one in o ther collections of this species. 

It should be mentioned here that mature spores of C. plicarilis and C. leiocepha~JJ 

arc very dark red-brown, frequently even almost black under the microscope. The spores 
of C. kuelmeri arc usually distinctly paler. For further notes on the differentiation of 
C. leiocephalus from C. plicatilis and C. kuehneri, see also the discussions under thtst 
two species. 

On woodchips we have found what probably is a variant of C. leioceplto/u). in which 
the young basidiocarps have a lilacinous tinge. This tinge is probably caused by oi l)' con· 
tents of cells of the pileipellis, a lso noted by Mr. H. Bender (pers. comm.) who collecterl 
and studied the same variant in Germany. It has slightly larger spores than typical C. It~ 
ocephalus and its cheilocystidia arc ellipsoid to subellipsoid-subcylindrical. The pileus is 
rather strongly cylindrical and measures up to 30 x 12 mm when sti ll closed and becomes 
up to 50 mm wide and greyish brown when expanded. Further collections have to prooi 
that these characters arc consta nt and if so whether this is indeed a form of variety of 
C. leiocephalus or should be described as an independent species. 
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Ka mes possibly relating to C /eiocepl!alus: 
C Sllperiusculus Britz. ( 1883) C plicarilis Fr. s. Bres. 
C rapidus Fr. s. Quelet ( 1888) C. plicarilis Fr. s. Lge. 
C plicorilis Fr. s. Rick. ( 19 11) Pseudocoprinus lacreus Smith 
C plirutilis Fr. s. Sacc. ( 1916) P. brwmeolus McKnight & Allison 

Coprinus galcriculiformis Watt. - Fig. 1 OB 

Co{Xinusf11lericu/iformis W:ul. in Notes R. bot. Cdn Edinb. 18 : 42. 1967. 
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(193 1) 
(1939) 
(1946) 
( 1969) 

The characters of C galericullformis agree with those of C leiocephalus, with the 
exception of the shape of the spores. Among the in frontal view almost globose spores 
of C. galrriculiformis (Fig. 1 OB), however, one can find a lso spores with a shape very 
close to that of the spores of C. leiocephalus. That was clearly the case in a Net herlands' 
collt~:tion studied by us ( Breda, 15 Sept. 1980 , P. B. Jansen 80·21 5). Moreover, in con. 
uadiction with Wat ling's description. the type of C. galericuliformis turned out to possess 
pleurocystidi:l. Therefore it seems possible that C galericuliformis Watt. represents a 
rare aberrant variant of C leioceplzalus. 

Watling (1967: 42) validated for his taxon the invalid name C. galericuliformis Losa 
(19.t3: 154). But in Losa's rather poor original description the spore size is given as JO x 
6Jifll. which would fit C. kuelmeri better. As Watling described C. galericuliformis with 
a L3tin diagnosis and a new type, it seems better to suppress the notation 'Losa ex'. 

Coprinus plicatilis (Curt .: Fr.) Fr. - Figs. 2, 7, 8, l3A - C 

AsariCIISplicarilis Cun., t·L londin. Fasc.,57. 1787. 
AIJirirus plicarilis Curl.: l·r .. Syst. mycol. I : 3 13. I 82 I. - Coprin11s plicaritis (Curt.: F r.) Fr., 

[pier •. m. 1838. 
Selected de scriptio n s. KOhner in IJull. trimest. Soc. mycol Fr. 50: 55- 59. 1934 ; 

Donclh & S11nonini in Boll Cruppo micol G. IJres. 29: 111. 1986. 

Pileus expanded up to 35 mm djam. , sordid yellow·brown ( Mu. 7.5 YR 3/4, 4/4 - 6; 
IO YR4/4- 5, 5/5,6/6.7/3, 6/2). lamellae free and remote from stipe; L = 24-40, I= 
0-3. Stipe up to 120 x 2.5 mm, sordid whitish to sord id yellow·brow n. Spores (280/ 
14/14) 9.9- 14.3 x 7.2 10.3 x 6.5 8.1 .urn, average L 11.1 - 12.8 , average B 8 .1 - 9.5 
snn. Q 1.07 1.81. average Q 1.1 7 1.54, rat her variably shaped, mostly angularly ovoid 
with five rounded angles, sometimes almost ellipsoid (Fig. 13A C). Basidia 20- 42 x 
9- 1. IJlll. 4·spored. CheiJo. and pleurocystidia as in C. leiocepltalus. Number of pseudo· 
puaphyscs around each basidium ( 4-)5- 6( - 7). Pile ipellis hymeniforrn. Clamps pres­
tnt. 

Habitat. On lawns and ot her grassy places, seldom in the shade. 

As mentioned before, we consider C. plicat ilis and C. leiocepllalus very closely related 
and wonder if they do not represent variants of one species. If one studies, however, a 
great many collect ions of both taxa simultaneously it appears that the most common 
t)pt of the complex is not found in the middle of the range of variation, but that there 



442 P E R S 0 0 N I A - Vol. 13, Part 4, 1988 

are two main types that occur very frequently and that other variants are rarer m~ 
portion to their degree of deviatio n from these main types. The shape and size oftht 
spores that belong to the main type that represents C. leiocephalus (Figs. 100 F)cu 
easily be distinguished from the shape and size that belong to the spores of the t)'f< 
representing C. plicoti/is (Fig. 13A). 

As one of these two types has been described by P. D. Ort on as C. lcioccpllalusaoo 
we are far from sure that this taxon should be reduced to variety of C pficolilis, •« 
prefer to treat C. leiocephalus as an independent species. 

There is a rather general consensus in literature about the application of the mllil 
C. plicatilis to the taxon with the large spores (c. J 0 - J 4 Jlm long). 

Other names possibly relating to C. plicatilis: 
Agaricus striatus Bull. ( 1809) C. velar is s. Que!. ( IUS) 
Coprinus hemerobius s. Pat. ( 1886) 

Coprinus megaspennus P. D.Orton - Figs.2,7,8, 14 

Coprinus megospermus P. D. Orton in Notes R. bot. Gdn Edinb. 32: I 41. I 972. 

Pileus 25- 30 mm in diam. when expanded , at first rusty tawny, then fulvous. ienu 
or cinnamon, out er part clay buff. Lamellae free, slightly remote from stipe. L = 30-
50, I = I 3, white to blackish. Stipe up to I 00 x 2.5 Jlm , whitish to pale gre)•ish brown 

Spores {80/ 4/2) 12.3- 17.3 x 8.8-11.3 x 7.5-JO J1m, average L 14.3 J5.3jml. 
average B 9.5 10 Jim, Q I .32- J .68, average Q J .48- 1 .53, more or less ellipsoid. fl.a;; 
dia 20-40 x 9-12 Jlm, 4-spored. Cheilocystidia 40- 60 x 13- 24Jlm, lagcniformto 
weakly utrifo rm, sometimes ellipsoid (as in Fig. 7). Pleurocystidia 55- 75 x 20-~4 jml. 
shape like chcilocystidia (as in Fig. 8). Number of pseudoparaphyses around each bm· 
dium5 - 7. 

Habit at. - Terrestrial but also on dung. Rare. 

Coprinus megaspermus disti nguishes itself from the other species of subsection Gbbn 
by its large ellipsoid spores. Of the two collections s tudied, one ( the type) was terrestrill 
and the second (R. A. Maas Geesteranus 3601, Netherlands, 24 August 1944. pror. 
Zuid-Holland, Oegstgeest) growing on horse dung. 

Although Orton & Watling ( J 979: 1 00) indica te a central germ pore for his specks. 
examination of the type has shown that in that collect io n the germ pore IS excenmc 
albeit not strongly. In Maas Geesteranus 3601 t he germ pore is even strongly cxccntric. 

Coprinus hercules Ulje & Bas - Figs. 2, 6, 16 

Coprinus hercules Ulje & Bas in Pcrsoorua 12 : 483. 1985. 

Pileus usually 8- 14(- 20) mm in diam. when expanded, orange· brown 10 rcd·bro11o 
( Mu. 5 YR 3/ 4- 4/6, 7.5 YR 4- 5/6, 10 YR 5/3; K. & W. 6 D/ E6, 6E/ F6. 50 5). Lam~~ 
lae free , not distinct.ly remote from stipe. L = J 6 24, 1 = 0 I (- 3) . whitish 10 black~h 
Stipe up to 70 x 1.5 mm, whitish to pale watery brown. 

Spores (400/20/8) I 2.4- 17.2 x I 1.3- I 5.2 x 8.2- 10.8 Jlm, average L 13.6- W 
Jlm , average B 11.8- 13.3 Jim, Q 1.04- 1.28, average Q J.07- 1.1 9, very dark red-bro11t 
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to almost biJck. Basidia 22- 51 x 13- 16 pm, 4-spored. Cheilo- and pleurocystidia more 
or less like in C. kuelmeri,40- 10 x J0- 28and 50 105 x 22 30pm. Number of pseudo· 
paraphyses around each basid ium 5- 8. Clamps present. 

llabi t at. Terrestrial on lawns. 

Coprinus hercules is recognized by its sma ll basidiocarps and large, lentiform spores. 
The pseudoparaphyses around each basidium frequent ly reach the nwnber of eight. The 
diameter of the pilei oft his rat her common species very rarely exceeds 15 mm. Recently 
we were enabled to study two collections with larger basidiocarps. The first of these two 
(P. B. Jansen 85-490, Canarian Islands, La Palma , El Paso, I Dec. 1985, herb. Jansen) 
had pilei up to 20 mm in diam. (est imated on the basis of the size in dried condition as 
the size in fresh condition was not recorded). The spores of this collection are somewhat 
luger than usual in C. hercules, vi7. 12.6- 19.3 x 11.6 17.3 ( 4 -spored basidia!), but the 
other characters agree fairly well with those of C. hercules, including the small number 
of Ia mel be. viL. 20- 24. 

The second collection (Ulje 722b, 19 Sept. 1986, herb. Ulje, Netherlands, prov. Gel­
derbnd, Lochem) with pilei up to 20 mm wide has spores fitting well in the range of 
spore sizes found thusfar in C. hercules, but here the number of lamellae is larger than 
oor1113l, vii. up to 30 whereas until now the highest number found in C. hercules was 
24. 

Ahhough the number of collections with larger pilei is still restricted, it is possible 
tlut 111 ot her (warmer?) regions basidiocarps of this species are normally larger. We 
v.ould be \'Cry grateful for records of such collections. 

S111ce its publication C. hercules has been recorded freq uently from various parts of 
the Netherlands, once from West Germany and once from the Canarian Islands. 

Coprinus nudiceps P. D. Orton - Fig. 2 , 6 , II 

Coprinun UJdictps P. D. Orton in Notes R. bot. Cdn 1-dinb. 32: 142. 1972. 

Ptleus up to 30 mm wide when expanded , ochraceous brown, yellow-brown, greyish 
red-brown ( Mu. 7.5 YR 4/4; 10 YR 6- 8/6 as far as 5/1 - 2). Lamellae free, somewhat 
remote from Stipe, L = 24- 36, I = 1- 3, white, grey-brown to blackish. Stipe up to 
SOx 2 mm, white LO yellowish or pale greyish brown. 

Spores(:?S0/ 14/ 10) 10.1 15.1 x9.0-13.0x8.0- 8.6J.lm, average L 11.5- 13.6J.1m, 
a1-erage B 10.2-11.6 J.lm, Q 1.03 1.32, average Q 1.11 - 1.21, rounded triangular, dark 
rtd·brown to almost black. Basidia 22- 48 x I 0 14 pm. 4-spored. Cheilo- and plcuro­
cystidia as m C. kuelmeri, 30- 10 x 14- 32 and 45- 100 x 16-38 pm. Number of pseu­
doparaphyses around each basidium 5- 7. Clamps present. 

llabitat. On dung, also terrestrial. Rather rare. 

Coprinus nudiceps diffe rs from C. hercules in smaller spores, larger basidiocarps, a 
brger number of lamellae and a preference for dung. 

In a former publication by one of us (C. B. U.) C. longipes Buller ( Bisby & al. , 1929: 
118) is mcnttoncd as a species with a strong resemblance to C. nudiceps. It turned out 
to be llllposstble to trace the type of C. longipes. We received on loan, however, spore-
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prints on slides under this name, from which W. F. Hanna made mono spore-cult um. Tht 
spores of these prints are 6-angular and measure 9.8- 14.3 x 6.4- 8.7 ,urn. Therefor!.' the} 
probab ly belong to C. marculemus Britz. ( 1883) ( = C. hexagonosporus Joss.). 13 ut it 
should be noted that these spore sizes do not agree with those given by Buller. We think 
that C. longipes Buller has to be declared a nomen dubium. 

It seems to us that C. galericuliformis s. Locq. ( 1947: 86) and s. Kuhn. & Romagn. 
( 1953 : 377) are identica l with C. nudiceps. Descriptions, drawings and the sport' SIU aU 
plead in favour oft his view. 

According, however, to H. Bender (pers. comm.), who knows C. nudiceps fa ir I~· wdl 
this species and C. galericuliformis s. Locq. are not identical. Although he agrees tlut 
bot h have the same size and shape of the spores, Bender mentions the following diffet­
ences: (i) habitat (C nudiceps on dung, C galericuliformis s. Locq. terrestrial) and in 
C. nudiceps, (ii) the lamellae more crowded, {ill) more lamellulae present and (iv) tht 

margin oft he pileus crenate. 
The following names possibly relate to C. nudiceps: 

C lzemcrobius s. Que I. ( 1888) C. hemerobius s. R icken ( 1911 ) 
C. pseudonycthemerus Britz. ( 1893) C. longipes Buller (in Bisby & al. 1929) 
C. rimosus Copeland ( 1905) 

o, THE IDENTITY OF COPRINUS l l£MEROBIUS FR. 

Besides C. plicatilis. C. hemerobius is perhaps the most frequently mentioned name in 
the C. plicatilis-auricomus complex. Unfortunately, however, the rather V'.tgue and \:oncise 
pro tologue of C. hemerobius by Fries ( 1838: 253) has led to various interpretations. 

In the original description we hardly ftnd characters distinguishing C. ltemcrobms 
from other members of the C. plicarilis-auricomus complex except the indistinct l.'O IIarium 
{' lamellis . .. coUario obsolete adnexjs' = 'with lamellae ... adnexed to an indistinct 
rudimentary collarium' and 'collarium vLx manifestum' = 'collarium hardly evident') 
and the fairly large size {'habitus omnino praeced sed stipes lo ngior 4- 5 unc' = 'hlbit 
entirely like that of the preceding (C. plicarilis) but stipe longer, 10- 12.5 em·). The 
centre of the pileus is described as 'spadiceus', which is a dark reddish brown usuall)' called 
date colour. 

Thus C hcmerobius Fr. emerges as a species with basidiocarps resembling those of 
C. plicatilis, but in general larger, with lamellae not or hardly remote from the stipc3nd 
a dark reddish brown centre of t he pileus. Judging strictly from these characters. C: ouri· 
comus. C. kuehneri (in which the collarium is not always very distinct) and C. mc>gas~r­

mus are the most likely candidates for the classical name C. hemerobius. 
It is remarkable that the description of C. auricomus by PatouiUard in 1886 rema ined 

long unnoticed. Presumably, however , most mycologists of the second ha lf of t h~ p3;1 

and the first half of the present century did know this rather common species. Whert 
this is evident in literature they often named it C. hemerobius (sec under C. twriculllm) 

In 19 15 J. E. Lange described the new species C. ltansenii which we firml y bcli<''~ to 
be identical with C. auricomus (sec the discussion under that species), a !though Lan~e 
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did not mention the microscopical hairs on the pileipellis. The same author accepted in 
his Flora ag.aricina danica ( 1939: 118) a C. hemerobius side by side with C. hansenii. 
This C. hemerobius was said to be similar to C. plicaJilis but with a much more brownish 
cap, without a distinct coUarium and very similar to C. hansenii but smaller. The tradi­
tion to describe C. hemerobius as a sma ll species contrary to Fries' original diagnosis 
seems to have started then. 

KOhner & Josserand ( 1934: 53) rediscovered and redescribed Pa touiUard 's C. a uri· 
comus. With the acceptance of this species by KUhner & Romagnesi ( 1953: 376) in the 
Flore analytique and by Dennis & al. ( 1960: 37) in the British Check List the use of the 
name became well established. It should be mentioned here that KOhner & Romagnesi 
considered both C. hansenii Lange and C. hemcrobius sensu Lange as identical with 
C. auricomus. 

In the British Check List and later by Orton & Watling ( 1979: 99) in the British 
Fungus Flora and also by Moser (e.g. 1978: 263) C. hemerobius is accepted in the con­
cept of Lange. For the British authors it is a species without microscopical hairs and 
with ellipsoid spores, 11 .5 12.5 x 7 8 x 6.5 7 f.1m , with a central germ pore. As we do 
not know such a species the first author of this paper examined all the material under 
the name C. hemerobius in the herbaria at Edinburgh, Kew, Mlinchen and Lciden and in 
some private herbaria in the Netherlands; altogether 32 collections. He found these to 
represent: 

I 2 x C. plical ilis 
5 x C. auricomus 
4 x C. spp. (Sewlosl) 
3 x C. leiocephalus 
2 x C. nudiceps 

2 x C. micoc:eus 
2 x PsaJhyrel/o spp. 
I x C. domes1icus 
I x C. co/linus 

We think therefore that there are solid grounds to believe that a C. hemerobius as 
described in modern literature does not exist. We arc a lso inclined to believe that C. auri­
romltS Pat. is the true C. ltemerobius but cannot exclude C. kuelmcri or C. megasper­
mus. Moreover, it is not a very attractive idea to replace a well-known and well-founded 
name like C. auricomus by one so variously appHed in the past as the name C. hemero­
bizls. If nevertheless considered necessa ry it should be done only in a European or Scan­
dinavian monograph on Coprinus by indicating a well-annotated Swedish collection of 
C ouricomus as neotype of C. hemerobius. 
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I igs I 8. Coprinus subsections Auricomii and Globri. 1. I lair in pileipellis of C. ouricomus. 
- 2 Pileipellis in most species. - 3. l'ileipellis in C miser. - 4. Attachment of lamellae in species 
• i1h 'colbrium·. S. Cheilocyst idi:~ of C miser. - 6. Chcilocystidia of C. kuelmeri. - 7. Chcilo· 
cy~tid1a o f C plicorilis and C leiocephulus. - 8. Plcurocystidia of aU species except C miser. (AU 
Fi!!l. "800. but Fig. 4 x 1.) 
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Figs. 9 16. Spores in O:>prinus subsections Auricomi and Glabri. - 9. C. lilltlul(ri. I 0. :\, 
C- 11. C. ltloccpJIQ/us (D. from type); B. C. golericuli{ormis (from type). II. C mullce(ls. 12. 
C. owicomus. - 13. C. plicotilis. - 14. C meg~~spmnus. - 15. C mistr. 16. C hac11ltS lAD 
Figs. X 1000.) 
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STUDIES ON ECTOMYCORRHJZAE- XV• 
Mycorrhizae formed by Rhizopogon luteolus on Pinus silvestris 

M.UII L 

Uni•·uslry of Munich 
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TIIC mycorrhit:~c of Rhizopogon Itt ttolus on Pinus sOvestTfs ue comprehensively 
dcscnl'Cd. They are eharactenzed by a coraUoid habit , ochre to yellow colour, 
lu~thly d1ffuenuated rltizomorphs. :a two-layered mantle :snd 3 difl'erent i3tcd 
autofluorescence in mantle, Har tig net a nd rhizomorphs. The literature on ana· 
tomic:al and morphologjcaJ features of the mycorrhiue of R. ltut oltts and other 
species of Rhizopof,on is revie\\Cd and the fcuturcs of the bllcr :ue compared 

with thoM: of R. lureolus. 

In this scrtcs ectomycorrltizae are described comprehensively, because the interpretation 
ri physiologica l and ecological research on ectomycorrltizae depends on having well­
known, unequi\'ocally characterized species e.g. for studies of the application of mycor­
rhizae for wood product ion. In addition it will be essential for taxonomic and system­
atic reasons as data in Brand & Agerer (J 986), Agerer (1987b), and Godbout & Fortin 
(1985) indicate common characters for genera or sections of genera . 

MATI·Rii\LS 1\ D M~THOOS 

The method for isolation of ectomycorrhi?.ae from soil and met hods of documenta­
tion arc gi"cn by Agerer ( 1986, 1987). Methods for examining ectomycorrhizae anatom­
ically and morphologically and t he value of features observed are discussed in detail also 
by Agerer (1986, 1987a). 

Abbr.·riatium •. 
TCt: the a\'erage of tangemial dimensions of Tannin cells. 
TCq· the quot1ent of the a\'eragc of ta ngential dimensions divided by the average of 

rtdill dimcns1ons of Tannin cells. 
CCt: the 3\'er.tgc of tangentialllimcnsions of cortical cells. 
CCq: the quotiem of the average of tangential dimensions divided by the average of 

11di.1l d1mensions. 

• Sludlt \ on l·c tomyeorrltizae X IV, see 1\gercr (l987c). 
" AddrtS( \len11ngerstrasse 6 7, D-8000 ~tunc hen, I· RG. 

449 
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OF-SCRIPTION OF MYCORRHIZAF. OF RIII ZOPOGO LUTLOLUS I·R. I R 

0 PlNUS SILVCSTRIS 

Morphological characters (Fig. Ia). 
Mycorrhizal system coralloid: mycorrhi1.ae dichotomously branched: tips uswJ~ 

straight but sometimes bent ; length of mycorrhizal system varying between J and 5 mm: 
length of unramified ends varying, up to I mm long and 0.35- 0.4 mm in diam.: surfatt 
rough, part ly warty; unramif ied ends dark ochre to yellow with H1Sty spots: tips some· 
what brighter ochre; older parts dark ochre to brownish. 

Anatomical characters of surface. 
Outer su rface of ma ntle.- ( Figs. lb , c; 3a- c; 4f) Plectenchymatou),denstl~ 

woven like a net formed by unbranched and multiple-branched hyphae; hyphae~ 4J!Tl 
in diam.: cell-wall inconspicuous; hyphae yellowish from membranal and plasm:ltic 
pigment. Some hyphae with droplet-like incrustations. Cystidia not fou nd. 

Inn er laye r of ma nt le. - ( Fig. 3b) Plectenchymatous, loosely woven, mui:Jpk 
branched hyphae not as frequent as in outer surface, hyphae 2-4 J1m in diam .. ccl~wall 
inconspicuous; hyphae yellowish from membranal and plasmatic pigments. 

Inn er surface o f mantle. - (Figs. ld, 4e) More densely plectenchymatous th3o 
outer parts of mantle, with patches of shorter cells somewhat resembling epidermal cells. 
hyphae 3- 5 J111l in diam. 

Rh izomo rph s. (Figs. 2b, d; 3d f ; 4b) Growing out of from my'--orrhuae at a 
nat angle; running along surface of mant le; diameter up to 150 J.IIll. hyphae of rllizo­
morphs differentiated in three types; outer hyphae: 3- 4 J1m in d1am.: diStance be­
tween septa 12- 25 J1m; cell-wall up to 1.5 J.l!n t hick, reddish brown; content s of hypha~ 
yellowish from plasmatic pigments: inner hyp hae: 3- 5 J1ffi in diam.; dhtan e bt· 
tween septa 10- 25 J1m; cell-wall up to 0.5 gm; yellowish from membranal and plasmatir 
pigments; centr al hyphae: 5 18 J1rn in diam.; distance between septa (8 )10-15 

11m ; cell-wall up to 0.5 J1m ; yellowish from membranal and plasmatic pigments. 

Anatomical clrarocters observed in cross sections ( Figs. 3d; 4c, d). 
Mantl e. - In outer part plectenchymatous, 20- 45 J1m thick : two layer~ reoogniz· 

able. divided by a layer of collapsed residues of calyptra cells: hyphae in outer regions 
loosely woven, in inner parts of mantle more or less compact: in outer layo.:r of nuntlt 
hyphae radially 2-3 J.llll, tangentially 5- 10( 20) J.llll ; in inner layer of mantle hypha~ 
radially 3- 5 J1m, tangentially 4 1 0( 12) J1m. 

Tann in ce ll s. - Very rare, tangentially elongate, heavily compressed.ul one n.r"'. 
tangentially 5-25 J.IIll , radially 4- 10 J.l!n ; TCt = 13 11m; TCq 2.2. 

Co rti ca l ce lls. - Roundish, in 4 rows, tangentially (I O- ) 15- 35(- 60)J1m, rad1ally 
(5 )20 35( 50) J1m;CCt = 25 J1m ; CCq 1. 1. 

Hartig net. - (Figs. 2c, 4c) Number of rows of hyphae around cortic:ll ce lls: 1: 
around Tannin cells not fo und (the very rare Tannin cells are embedded 10 mncr pan of 
mantle) ; Hart ig net hyphae round to radially elongated, (2- )3- 5 ( - 7) J11ll thick ; Han~ 
net often reaching endoderm is. 
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Anotonucal characters observed in median-longitudinal sections (Fig. 4a). 
Hyphae of mantle. - Radially 2- 5(- 6),urn,tangentially 3 5( JO) J.L111; Tannin 

cells irregularly compressed , radially 4 - 10 J.1m, tangentially 35- 70 J,lm ; TCt =53 J,lm; 
TCq 7. 

CorticJI ce lls. - More or less round, a few radially elongated ovoid; radially (5- ) 
20-35( 50) J,11ll ; tangentially ( J 0 ) I 5- 25( - 30) J.Lm; CCt = 20 J.1m; CCq 0.8. 

II a rug ne t. Of palmetti type; lobes 2- 3 J.L111 broad (Fig. 2c). 

Colour-reacTions in different reagents. 
Acetic Fuchsine : - ; Aniline : dark brown drops in hyphae ; Brilliant Cresyl Blue: 

-; Cou on Blue: ; Formaline 40%: - ; Guaiac: - ; Iron-sulfate : ; KOII : ; Melzer's 
reagent : : Phenol : - ; Phenol-Aniline : - ; Sulfovanillin: cell-walls brown, not becoming 
red. 

Auwfluorescence (Figs. 4b, d- f). 
Whole mycorrh izae: UV 254 nm: -; UV 366 nm: - . Hyphae of mantle and 

Hart ig net : (observed in lactic acid) UV-filter 340- 380 nm; outer layer of mantle and 
Hartig net only slightly yellow ; inner layer of mantle bright yellow, with a reddish tinge 
in the triangular areas were hyphae of mamle penetra te in between outermost cortical 
cells: blue-filter (450- 490 nm): all parts of mantle yellow; green-filter (530 560 nm): 
aU p;~ns of mantle pale reddish. Rhizomorphs: (observed in lactic acid) UV-filter 
340- 380 nm: outer hyphae: yellow to brownish red; inner and centra l hyphae pale 
blue,blue-f1lter (450- 490 nm): outer hyphae : dark yellow to brownish: inner and central 
hn>hae very pale yellow; green-filter 530- 560 nm: - . 

Sroi11i11g oj nuclei (Fig. 2a}. 
Two nuclei per celJ (method: aceto-carmine); nuclei lying closely together (distance 

mostly 5 10 Jlm), round, 1.5- 2.5 Jllll in diam., wit hout siderophilous granulation. 

\Iarena/ swdied and method of identification. 
Reference specimen: Germany, Bavaria , Kelheim, Siegenburg, pine-forest, 25.9.1986 

(fruit-body and mycorrhizae U0-50, both in M); there were direct connections between 
fruit-body and mycorrhizae via rhjzomorphs; determination of fruit-body with Julich 
(1984}. 

\IYCORRIIIZAI. OF RHIZOPOGON LUTEOLUS IN UTERATURI:. 

Pachlcwski & Pachlewska (1974) synthesized cctomycorrhizae of R. lttteolus on Pinus 
sibmris seedlings in agar-media using a pure fungal culture. They described the mycor­
rhilae of R. luteo/us as frequently dichotomously furcate and often cora lloid with short­
tnt<! 3nll th1ckened ends. The colour is given as creamy white to rusty brown. Moreover 
the) mentioned a secretion that turns from colourless to brownish and an indistinctly 
tv. o-13) ercd mantle 30 to 60 J.11ll thick. The Hartig net is described as well developed and 
reaclung the endodermis. 
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With except ion of the secretion, all features observed by Pachlewski & Jlach!ewsb 
can be corroborated in the present study. Two points arc noteworthy: (i} mycorrlum 
described in the present study are merely yellowish to reddish brown; {•i} the lll3ntleo! 
the here described mycorrhizae is distinctly two-layered, an observation confmned b) 
autofluorescence data. Both differences might be due to the more advanced age oftbt 
mycorrhiza here described. 

Malajczuk & Cromack (1982) identified the mycorrhiae of R. lweo/us on Pttr.JS 
radiata, but did not describe them . They found calcium-oxalate deposits on the hyphae. 
Such crystals could not be found in our specimen. According to Malajctuk & C'ron13ck 
this could be due to different soil-conditions. 

Baxter (1928) identified but did not characterize the mycorrhizae of R. luteoluso3 
Pinus silvestris. 

MYCORRHI7..AF OF Tilt:: Gt::NUS RIII ZOPOGON IN Ll fi:.RATLRI 

Noteworthy is the description of the mycorrhizae of R. vinicolor A. II. mith on 
Pseudots11go menziesii given by Zak {1971). Rltizopogon vinicolor forms a tubcrcle-likt 
mycorrhiza with differentiated rhizomorphs. Rhizomorph organisation is lik~ tha t or 
R. luteolus as characterized above. In addition Zak found that the envelope of th~tubtr· 
cles consisted of hyphae similar to the outer hyphae of rhizomorphs. "I he colour of tht 
rind of the tubercle of R. vinicolor turned green, the colour of the mant le and of the 
hyphae inside the tubercles turned a pale pink in KOH. Pure culture syn thesis of R. 1111i· 
color with Pseudotsuga menziesii gave a pinnate mycorrhi.ta without cnsheating fungal 
mantle. 

Short descriptions of mycorrhjzae of R. subsalmonius. R. parksil. R. colossus on 
Abies co nco/or and R. villos11lus on Pseudotsuga menziesii are given by Acsa i ( 1983) but 
his descriptions are too concise to be com!XIrable with the description above or wnh 
that ofZak (197 1). 

The mycorrhizac of R. rubescens Tul. on Pinus silvestris have been dcscnbcd by Fon­
tana & Centrella {1967). These mycorrhizac should have a two-layered mant lc with til( 
outer part loosely and the inner part more densely woven; a 24 to 32 J.llll thick mamlt 
and 1.6 to 3.2 J,Jm wide hyphae; emanating hyphae without clamps ami w1th mcruSla· 
tions. Identification was based on the analogy of hypha! features m fruu-bod•rs. purt· 
culture , and mycorrltizac. 

The characteristics of a pure culturc-mycorrhiza of R. rubcscens on Pinm siln•stris. 
described in Pachlewski & Pachlcwska ( 1974) corroborate the description or r ontam &. 
Centrella (I. c.). 

Baxter {1928) ident ified the mycorrhiza of R. rubesccms on Pi1111s silrestris b) uacin~ 
connecting hyphae between fruit-body and mycorrhizae but did not give descriptions. 

Totten (1923) described a parasitic species of Rltizopogon, R. parasiticus Coker & 
Totten (Smith & Zeller, 1966), which absorbs completely the root of its host. whil:h IS 

entirely enclosed by a peridium of the species mentioned. A drawing of a lon!!i tudirul 
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S«tion shows a two-layered mantle and a well-developed Hanig net of the p3hnetti type. 
Tbe two byers of the mantle are divided by small compressed cells. This arrangement 
strilcingly resembles the mycorrhizae described in the present pubHcation. Unfonunately 
Totttn (I.e.) gave no descriptions or drawings of details of the rhizomorphs although he 
ob\iously had seen them. 

CONCLUSION 

Summaming the descriptions discussed the following features may be considered as 
common for the mycorrhizae of the genus Rh.izopogon characterized up to now: (i) a 
pltcttnchymatic, two-layered mantle, (i.i) highly differentiated and thick rhiLomorphs, 
fni) incrustations 3t least at some hyphae. The fact, that the mycorrh.izae of Rltizopogon 
6/ttolus do not show a colour-react ion to KOH can be a special character of R. /uteolus, 
because frUit-bodies of this species do not show this reaction either, whereas fruit-bodies 
of othtr species of 1 his genus show reactivity to KOII (Smith & Zeller, 1966). 
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LF.GFNDS 

Fig. 1. Rhizopogonluteolus. - a. Habit of mycorrhizac. - b. Outer surface of rnJntk- v.itb 
multiple branched a nd unbranched hyphae forming hypha I net. - c. Outer surlacc ol mantlt Jl 
very tip of mycorrhiza. - d. Inner surface of mant le with elongate and epidem1o1d cclb (AU i~s 
from UD-50.) 

Fig. 2. Rhizopogonluteohls. n .. Nuclei of e manating hyphae and rh17.0mOrllltS ,tJtncd \lith 
ncetocarmine. - b. Rhizomorph organization as seen in longitudinal sect ion: yuun!! rlu1on10rph 
withou t enshcating, t hlck·wallcd hyphae. - c. Hartig net; plan view of tangential section of mycor· 
rlliza showing palmetti t ype. - d . Cross section of thlck rhizomorph with thick-walled cn,hMhiJll 
hyp hae; thin-walled inner h yphae enclosing thin-walled cen tra l hyphae with large lumen• (t\ U i' 
from UD-50.) 

l~ig. 3. Rltlzopogon /uttJOlus. -a. Outcnurfacc of mantle with mult iple branched and unbran.:hd 
hyphae forming n net. - b. Plan view of middle b yer of mantle, 10 pm d eeper than ·a· .:. lnnc 
surface of m3nt le with elongate and epidermoid cclb. - d . Young rhizomorph ~till cmb.:dd.-d 10 
outer b yer of mantle. - e. Cross secdon of rhizomorph. - f. TI1ick rhuomorph: ccnual hlrhu 
with <llilmeter up to 18 pm. (AU figs. from UD-50; lxtr represents 10 pm.) 

Fig. 4 . Rlrfzop ogon lrueolus. - a. Longitudinal section of mycorrhia from mantle to HJru~ nt: 
and first row of corti<:al cells. - b. Longitudinal section of a rhizomorph with auwnunrc.c.~n:r 
bright in outer hyphae and faint in inner part of r hizornorph (d escr iption of colours of au tot1uom· 
cencc sec tex t). -c. Cross section of mycorrhiz.n with liar t ig net hyphae and compre,~M cal)r113 
cells dividing mantle into two layers. - d . Ctoss sect io n of mycorrhlza showing autoOuorcscenct; 
same del!lils a~ 'c', but in addition outer and inner part of mantle show different dc~;~cc o f bn~lnnm 
o f auto nuorcsccnce; notice bright auto nuorcsecncc of triangle-shaped tannin cell )turound.-d b) 
hyphae of inner part of mantle. - c. Auto n uorcsccnce of inner surface of ma nt lc f AutoOJi> 
rcsccnce of outer surface of mantle. (AU figs. from UD-50; bar represents I 0 .~Jill.) 
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SQUAMANITA SQARRULOSA, A NEW SPECIES FROM NEW ZEALAND 

G£0FFRr.Y S. RIDLEY 

Botany Departmem, Victoria Unil•ersiry of 1\lel/ington• 

Squamanita squa"ulosa. spec. nov .. is described from Nev. Zealand. This is the 
only species of Squanumita to oombine both a fleshy outer univcrsnl veil form­
ing a volva limb, with an inner universal veil fomling squamules on the pileus 

and stipc. 

01tr two consecutive years an unknown species of Squamauita lmbach was collected 
from under Nothofagus truucota (Col.) Ckn. In total four basidiocarps were collected, 
of these three were immature and partially decomposed. Despite their condition, publi­
cation is justified as the collections exhibited characteristics intermediate between 
S. odoroto (Cool) Bas and S. tropica Bas nom. prov. 

Bas (1965) recognised in S. odorato both an outer and an inner universal veil. Accord­
ing to this author the outer universal veil is continuous with the protocarpic tuber and 
consists of a thin layer of hyphae, which gelatiniscs and disappears early in develop­
ment. Occasionally it leaves a faint limb. The inner universal veil covers the primordial 
cap, and is attached to the base of the stipe. In the mature basidiocarp the remnant of 
this inner universal veil forms the squamules on the pileus and stipe. 

In conlrast, S. tropico possesses a fleshy outer universal veil forming in the mature 
basidiocarp a substa ntial volval limb. The inner universal veil consists of a tawny yellow 
bycr sheathing the pileus and slipe. Its remnant forms appressed, membranous sca les on 
the pileus. and the arachnoid ring on the stipe. 

Squamanita squarrulosa RjdJey, spec. nov. - Fig. 1 

&sidlocarpi:l sob. Pi leu~ 4-9 mm latus. conicus. senatus-umbrinus. squarrosus. LamellaeadneX3e, 
alble. Supcs 25 x 5 mm, solidus. pilco co nco lor , cum SQ\•amulis er<:ctis. Bulbu subglobsus \'Ill elong:~­
tus. 16 19 x 20- 26 m m. albidus cum colore subvinoso vel vinoso. supcratus a volva carnosa. Sporae 
1.5- 8.5 x 4.5 6 JJJT\, ellipsoidcac vel clong:uo-ellipsoideae, h}'31inac, inamyloidcac. Cystidia nul b . 
Trann bmcll:uum rcgularc. & sidia 37-50 x 8.5 - 10.5 ,um, cbvnta. cum fibulis in fundamcnto. lio· 
lot)·pus PDD49071, in umbria Norhofogi trnnCDtDe, Novazelandia. 

Basidiocarps solitary. Pileus 4 9 mm wide, conica l, sienna-umber ( Rayner 8- 9), dry 
squa"osc, in immature basidjocarps pileus and upper part of stipe sheathed by a buff 
(R3)ncr 45) tissue layer beneath the pileal squamulcs that disappears with maturation. 
1..3mellae adnexed, moderately crowded. white, intercalated with lamellulae; edge con­
colorous. entire. Stipe 25 x 5 mm, narrowing slightly at apex, solid , concolorous with 
pileus, squamulose; squamules narrow and erect, particu larly crowded between base of 

• Botan)' Dept., Victoria University of Wellington, Private Bag. Wellington, New Zcabnd. 
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stipe and volval limb. Protocarpic tuber 16- 19 mm wide and 20- 26 mm high, whitish 
with pale vinaccous to vinaceous Oush ( Rayner 85 to 57), smooth, firm, partially bu ried 
in humus. sum1ountcd by a neshy, sheathing volva. tearing irregularly and forming a 
4- S mm deep cup. Context of pileus white, 4 mm thick at centre, firm, fibrillose. Con· 
text of tuber pithy, white with some vinaceous stains (Rayner 57), distinct fro m the 
fi>rillose context of st ipc. 

Spores 7.5 8.5 x 4.5 - 6J.Lm , ellipsoid to elongate-ellipsoid, with small apiCLLius, thin· 
walled. smooth, hyaline. inamyloid, not metachromatic in Cresyl Blue, not accumulat­
ing Congo Red. Basidia 4-spored, 37- 50 x 8.5- 10. 5 J.llll , clavate, with basal clamp. 
Cystidia absent . Tram a of lamellae regular, made up of hyphae 8- 12 J.lm wide, narrow­
ing in subhymcnium to 3 6 f..Lill wide, hyaline, walls appearing very finely verrucose; 
cbmps abundant. Squamules on pileus and stipc consisting of hyphae 10 25 J.llll wide 
and up to 120 J,Jm long, sienna (Rayner 8), constricted at septa, with indist inctly ver· 
rucosc walls. Pilcipell is structure similar to that ofsquamules. Protocarpic tuber : supm· 
pcllis composed of loosely intertwint ed hyphae 2.5- 6 J.l.lll wide, hyaline. often with sub· 
septal swelling, no clamps observed: subpcllis similar to suprapellis but hyphae repent 
and parallel: tram a cel lular; cells up to 45 J..Llll d iam. and hyaline. 

Habitat & distr ibutio n. Under Nothofogus tnmCIJto , known only from type 
locality. southern North Island, New Zealand . 

Collect tons ex am inc d. - EW ZEALAND: outhcrn North Island, Rimuutk:l Forest 
Puk. Orongorongo track, 4 Sept. 1986, G. S. Ridley 234 (holotype: POD 4 9071) &. 8 July 1987, 
C. i l<idley 554 ( POD 49072). 

Squomonito squomtlosa possesses a distinct, fleshy, outer universal veil which is con­
tinuous with the protocarpic tuber, and forms the pronounced lim bate volva when rup­
tured. The pileus and upper stipe are covered by squamules subtendcd by a buff tissue 
layer (Fig. I 0). Before stipe elongation this buff layer may be connected to the proto· 
carpic tuber. As the pileus expands this tissue becomes confined to it, and finally dis· 
appears. In the angle between the outer universal veil and the stipe arc a number of erect 
squamulcs. which as the stipe elongates, become distributed along its length. T hus the 
inner uni\-crsal veil can be interpreted as consisting of two parts. The first part is the 
outer squarrose layer, which becomes distributed over the mature pileus and stipe. The 
second p3rt consists of the inner buff layer covering the basidiocarp primordium, which 
in the expanding basidiocarp, becomes indiscernible. The two layers combined are inter­
preted as homologous with the tawny yellow layer of S. Jropico ( Bas. 1965). 

In the most mature basidiocarp the margin of the pileus is connected to the stipc by 
a small amount of fibrous tissue (Fig. I B). Whether tltis <..'an be interpreted as an inde­
pendent partial veil or merely a remnant of the inner universa l vei l is not clear. 

Fig. I Squamanita squorruloSil1. - POD 4907 1: A. Habit and longitudinal secu on (X 1 ); B. Dcwil 
or palcu~ margin (X 5): E. UaSJdia: F. Spores: G. Section through pcllis of tuber: I I. ll)•phac from 
tqu.amule on pileus. - POD 49072: C. Longitudinal section of oosidiocarp (X l ): D. Ociailed dia· 
p~m of mncr universa l \'Cil (X 3 ). 
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ABSENCE OF PSILOCYBIN IN SPECIES OF FUNGI PREVIOUSLY REPORTED 
TO CONTAIN PSILOCYBIN AND RELATED TRYPTAMINE DERIVATIVES 

T. STUVE• & Th. W. KUYPER•• 

Seven taxa of agarics reported in ljterature to contain psilocybin (viz. Psothy· 
rello condolleu110, Gynmopflus specrobilis. G. [ulgens. llygrocybe psiruzci110 var. 
psiuoci110 and var. coli[omico, Rickenello fibula, R. swornil) have been nrolysed 

for psilocybin and related uyptamlncs with negative resu lts. 

The presence of psilocybin, psilocin and/or baeocystin has been well established in the 
following families of giJI.fungi: Strophariaceae (mainly Psilocybe (Fr.) Kumm.: see 
Guzman. 1983, for a review), Coprinaceae (Panaeolus (Fr.) Que!.; Ola'h, 1969; Stijve 
& Kuyper, 1985), Bo lbit iaceac (Co11ocybe Fay.; Benedict &a!. , 1962), Pluteaceac 
(Piureus Fr.; Saupc, 1981; Stijvc & Bonnard , 1986), and Cortinaria ccac (l11ocybe 
(Fr.) Fr.: Stijve & al., I 985; Gartz & Drewilz, 1985). 

There arc (unconfirmed) reports on the occurrence of psilocybin in members of the 
genus G)•mllopilus P. Karst. (Cortinariaceae; Hatfield & al., I 978; Ott & Bigwood, 1 978), 
P511tltyrcllo (Fr.) Que!. (Coprinaceae) and Agrocybc fay. (Bolbitiaceae; Koike & al., 
1981). Recen tly, Gartz (1986) reported the presence of significant quantities of the 
hallucinogen in Rickenello fibula (Bull.: Fr.) Raithelhuber and R. sworrzii (Pr.) Kuyp. 
(Tricholomataceae), Hygrocybe psittocino (Schaeff.: Fr.) WUnschc (Hygrophoraceae), 
lnoc_l•bc colomimara (Fr.: Fr.) Gillet, and Psorhyrello cando Ileana (Fr.: Fr.) R. Maire. A 
further collection of that latter species was found to be exempt of psilocybin, however 
(GartL. pcrs. comm.). 

The present authors were rather surprised by these findings, because they had already 
amlysed some of these species with negative results. In order to establish the absence or 
presence of psilocybin in the said fungi beyond reasonable doubt, recent collections of 
111rious origin, in some cases from both sides of the Atlantic Ocean, were analysed. 

MATERIALS AND M~TIIOOS 

Specimens of the species of interest were gathered in Switzerland, the ctherlands, 
Call3da (Ottawa), and several sites in the USA. The material was dried and analysed as 
descrtbcd previously (Stijve & al., 1984). 

• C"cntr.tl Qua tit y A<;Surancc Laboratory of Ncstcc Ltd .. Avenue Nestle 55, 1800 Vcvey. Switzer bind. 
•• B•olop,ch Station Wijstcr, Landbouwunivcrsiteit W:1gcningen. Kampswcg 27, 9418 PO Wijster 
(Dr.). 'lcthcrlands. (Communication 342. Dio logisch Station Wijster.) 
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R ESU LTS AND DISCUSSION 

Psi locybin, baeocystin, and related tryptamines were found to be absem m the col· 
lections of all species listed in Table l. 

The limit of detection was 0.005 percent on dry weight. Besides tryptophan. a w1dely 
occurring amino acid, the only tryptamine derivative encountered was 5-hydrOX)H)'ptO· 
phan in the three collections of Rickenella fibula . This compound may probably be con· 
sidered a waste product of the species' ammonia metabolism. 5-hydroxytryptophln 11 
also widely encountered in Panaeoloideae (Stijve, 1985), where it is an intcrmcdl3r)' ID 
the biosynthesis of serotonin which may have a similar function . 

Rickenel/a swarrzii on the other hand does not contain any S-O H-tryptophan. yield· 
ing additional chemotaxonomic support for the autonomy of both species. wh1ch also 
differ in colour of the basidiocarp and spore-form. Contrary to the opinion of Gam 
(I.e.), this situation cannot be compared with bluing and non-bluing vdriants of Pst!()­
cybe semilanceoto. 

Our analytical results contradict those reported by Koike & al. {1981) and hy Garu 
{1986). 

The reason for this is hard to explain, especially since the analytical methodology of 
the Japanese scientists includes several connrmatory procedures. However. they describe 
a screening method by HPLC with UV detection at 220 nm, which may not be suffi. 
ciently selective. Using their technique on Psatlryrel/a condo/leona, we found indeed 
absorbing material with about the same retention t imc as psilocybin, but the result could 
not be confirmed by thin-layer chromatography. 

Table I. Sp(.-<:ics ana lysed for psi locybin and related u yptamincs with ncgalh'C rcsull s 

Species 

Pf/ltllyreUa CIJndoOcona 

Ciymnopi/us spectabilis 

Cymnopilus fu lgens 

1/ygrocybe psittaci1111 var. psittacir111 

II. psittacina var. 
colifomica ( 1-lcsl. & Smith) 

RickmeUa fihula 

Rickenello swarnii 

N 

5 

3 

5 

3 

Origin 

Switzerland, W:Hhington IX' (l SAl. 
and Onawa (C:mada) 

Switzerland. Ncthcrlamh. and L'~A 

ctherbnds 

USA 

Netherlands 
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On the other hand, o ur negative result for Gynmopilus spectabilis is in agreement 
with that of Koike & al. who found only traces of psilocybin in G. liquiritiae, a species 
not available for analysis in this laboratory. 

Gam's finding of psilocybin in the 5 mentioned species, which we found to be exempt 
of the compound, is rather puzzling. It is worth noting that the author did not report 
exact quantitative results, but only mentioned that the fungi contain about 0.05 percent 
on dry matter or even less. It is also remarkable that he failed to note tryptophan in sev­
eral collections studied. 

Gartz's concentration range is uncomfortably close to the limit of detection of his 
method. Indeed, TLC of crude extracts on commercially available, pre-coated silica gel 
sheets using Ehrlich reagent for detection will do for psilocybin concentrations of0.05 
0.5 percent. Detection of lower levels is, however, hampered by the need for higher 
sample loading and the limited selectivity of the chromogenic reagent, since much extra­
neous material may turn up as Ehrlich-positive spots. Under such conditions there may 
indeed be a risk of false-positive results. 

The higher sensitivity (0. 005%), reported in this paper was attained by using differ­
ent layers (silica gel and cellulose), and the more sensitive and selective pDMCA-reagent 
(Stiji'C & a 1., 1984). 
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NOTES ON BEAUVERlA 

J. A. VONARX 

Relarionshlp between Beauveria nnd some other generu is discussed. SEM·micro· 
paphs of the conldiophores of 8. nivt!(J arc gjven. Synonymy of Tolypoclodium 
with Beauverio is emphasized. Theonhographlcerror B. orenarium (Perch) v. J\rx 

( 1986) is corrected and should be read B. orani!Drum. 

The hyphomycetous genus Beauverio Yuill. includes fungi occurring either on living or 
dt;~d insects. or isolated from liuer, soil, or from soil-inhabiting animals. In culture all 
species form expa nding or restricted colonies which are white, Ia nose, Ooccose or pow­
day. The hyphae are delicate and hyaline. The conidiogenous cells develop either directly 
on the hyphae, or on large, swollen cells and are then clustered. Typical conidiogcnous 
cdls are swollen, ampulliform or nearly spherical, and form a narrow conidiogenous 
rhachis which usually elongates pcrcurrcntly or sympodially. The conidia are small, 
oOO\'lte and hyaline, with a small but distinct scar at the base. 

In 1986 a fungus was encountered on living larvae of an unknown insect found on 
litter collected in a 'snow valley' at the Gemmi-Pass (2300 m) in Switzerland. The fun­
gus was identified as Beauverio niveo (Rostr.) v. Arx. Its clustered conidiogenous cells 
are owtc. In young states the rhachis is short; at first it elongates percurrently, but later 
it becomes cicatrized by sympodial elongation. The rhachis is not geniculate, but slightly 
protuberant scars were visible. SEM micrographs from a similar fungus were received 
from Dr. M. M. Dreyfuss (Basic) as Tolypocladium inflotum W. Carns. These mjcrographs 
are made from the cyclosporin-producing strain S 7939 JF, referred to by Dreyfuss 
(1987). This strain has conidiogenous oeUs with a very distinct, long, often geniculate 
1/nchis wnh sessile or slight ly protuberant scars (Fig. 1 ). 

/koul'erio (including Tolypoclodium) is closely related to other entomogenous fungi 
(von Arx. 1986) and also to Nomuroea Maubl. sensu Samson (1974). Only two species, 
.\~ rilcyli (Farlow) Samson and N. otypicola (Yasuda) Samson, were treated , but several 
iunhcr species now classified in the closely related genus Jsorio Fr. or in the unrelated 
genus Poecilomyces Bainier, have to be added. In Nomurof!fl species con id iogenesis is 
considered to be 'phia lidic', but it should be studied more carefully by SEM and TEM . 

The related genus Cu/icinomyces Couch should be restricted to water-inhabiting spc­
cres. parasitizing mosq uito larvae. Morphological characters are not available for an ade­
qum distinction from Beauveria. lsorio. Dihererospora Ka myschko and other relatives. 
Some Hyphomycete specia lists do not accept the synonymy of To lypocladium with 
8ta111-eria . Trus synonymy, however, was required, because B. niveo (= T. inflotum 

• Addro!SS: Druglaan 7. 3743 JB &nrn. Netherlands. 

467 



468 P ER S 0 0 I A - Vol 13, Part 4, 1988 

W. Cams) and B. bassiana, the type species of the two genera, arc more closely rcl3ttd 
to each other than to other species classif'ied in Beau••eria and Tolypududium. You;~ 
cultures of the two species cannot be distinguished by morphological characters: the 
small differences in old cultures may be a consequence of temperature requircmcntt 

Telcomorphs are unknown in Beauveria species. Only the Clavicipita lcs, howmr, 
include fungi with such particular anamorphs and cult ural chara cters. 

The name Bcaw,eria arenariulfl ( Petch) v. Arx (in Mycotaxon 25 : 21 57, 19 6) is an 
orthographic error. It shouJd be read: Beam,eria aranearum (Petch) v. Arx (b:~sionym. 

v Acremonium aranearum Petch in Trans. Br. rnycol. Soc. 16: 242, 1932). 
The author thanks Dr. M. M. Dreyfuss (Basic, Switzerland) for the permission 10 pub· 

lish the SEM micrographs and Or. J. P. van dcr Walt for useful remarks. 
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MYCENA TRISTIS, A NEW EUROPEAN SPECIES OF SECTION FRAGILIPEDES 

R. A. MAAS G~I:.ST~RANUS 

c/o Rijksherborirmz, Leiden 

Myana tristis, coUectcd in Finland nnd belonging to section Fragr1ipedes. is 
described as a new species. 

The purpose of this note is to draw the attention to a species of thegenusMyce11o kindly 
sent to me for identification by Mr. U. S6derholm, Tampere, Finland. 

The parcel contained, apart from a few brief macroscopic notes and an exceUent colour 
slile, some well-dried specimens which, however, were badly broken in 1 ransport. For­
tunately this proved in no way an impediment for microscopic investigation, in the 
course of which the conviction grew that Mr. Soderholm's find represents an as yet 
undescribed species. Its features identify this species as a member of section Fragilipedes 
(Fr.) Qucl. 

Mycena tristis Maas. C., spec. nov. 1 - Figs. 1- 8 

B311d10mata spma. Pileus usque ad 45 mm latu~. comcus. hygroph:111us, c ntro gri.~cobrunncscens. 

Caro tenuis. odorc indistincta. Lamellae c. 30 s tipitem att i.ngentcs. obscurcgriscac, maJgine albidae. 
Supe$ 80 '< 3-4 mm, fragilis. c atro griseobrunnescens vel brunncus. basi fibrillis albis munitus. 

Ba5idia 35-45 x 9 J.Dll, clavata, 4 -spora, fibulata. Sporac 9.1 - 10.3 x 6.5- 7.2 t~m, :un yloideae. 
Cheilocy>lldta 35-70 x 11- 22.5 pro, clavata, fibulatn. lcvia (lamellarum media parte) vel surculis 
•rr1itormJbUS mstmcta (pilei margincm versus). PlcurocySlidta non vis3. Trnma lamcllarum iodi ope 
•1ne$o:~ns. 

Jlolotypus 'Fungi fcnnici I Myce1111 tristis Maas G. I U. Sodcrlrolm /466 I 4 Oct. 1987 I (prov­
iltctl L1el:i·ll.'imc, Ka.ngasala, Vihti.ncn' ( 1.., no 987.340·241}. 

Bas1diomata sca11ered. Pileus up to 45 mm across, conical, flattening with age and 
bc,'Oming very shallowly conical with broad. low umbo, shallowly sulcate. translucent· 
striate. moist , hygrophanous, very dark grey to almost blackish, drying with a more 
bruwnish tint. Flesh thin, dark greyish. Odour indistinct, taste not recorded. Lamellae c. 
30 reac:hing the stipe, tender, ascending, up to c. 3.5 mm broad. ventricose, narrowly 
2Jnate. smooth. dark grey, more panicularly towards the base, the edge convex, whit ish. 
Supr 80 x 3 4 mm, hollow, fragile, splitting lengthwise. gradualJy widening towards 
th~ b3se. terete or somewhat compressed, straight to slight ly curved, smooth, delicately 
pminose above, glabrous fa rther down, blackish grey when young, then more date 
brllwn to grey-brown, paler than the drying pileus, the base densely covered with long, 
•oarsc. somewhat woo lly, white fibrils. 

8as1Jta 35 - 45 x 9 p.m, slender-cl3vate, 4-spored, clamped, with sterigmata 7- 8pm 
1.>~ . Spores 9.1 10.3 x 6.5 7.2pm, fairly broadly pip-shaped, smooth. amyloid . Cheilo-

111\ mology: tristis, sad : also used to dcootc a very dark colour. 
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r:~s. 1- 8. Mycena rrisrif (holocype). - I. Immature b:lsidium. - 2. Spores. 3. ('h~•lo.-} · 
tidi:l. taken from about the middle of a lamella. - 4. Chcilocystidia nearer the pileus mare in. - S. 
Cheilocystidia close to the pileus m:ugin. 6 . P:lrt of 3 hypha of the pilcipelli,. 1 II} rl•acc: 
the cortical layer of the slip c. - 8. Terminal cells. (AU f~gs. . x 700.) 

cystidia 35- 70 x 11 - 22.5 Jlnt. occurring mixed with basidia, sometimes more crowd~~: 
but not really forming a sterile band , clavate, clamped, smooth (in the middle plrt of 
the lamella) or covered with fe,~ (fanher towards the pileus margin) to several (close to 
the pileus margin) unevenJy spaced, coarse, simple to furcate or branched, cylindrical 
variously curved excrescences - 20 x 2- 3.5 J..l.m with obtuse tips. Pleurocystidia not 
observed. Lamellar trama vinescent in Melzer's reagent . ll yphae of the pileipcllis 1.5-
3.5 J.ml wide, clamped , covered with scattered to more crowded. simple to br3ncht\! 
excrescences 2.5- 15 x 1- 2 pm which may form very dense masses. llyphac of the cor­
tical layer of the Stipe 1- 2 prn wide, clamped , smooth or sparsely covered wath smal 
wans or more cylindrica l excrescences less than I pm high, the terminal celb (cau)ir.f 
the pruinosity at the top of the stipe) 2 6.5 pm, covered with simple. cy l i ndru:a l c\Cr~ 
ccnces 2 5 x 2 pm. 

Growing on vegetable debris (containing decayed Picea needles) among gr3S> a!\! 
herbs under Bewlo. 

Colle c tion examined. - FJ LAND, prov. Etcla-Hame: Kanga-:~la. \1h11n~n. -1 0., . 
1987, U. Soderholm 1466 (holotypc: L, no 987.340 -241). 

The macroscopic description of the species is adapted from the collector's notes. 
complemented by my own observations on the colour slide and the dried material. Tht 
microscopic details are based on examination of the type. 

The da rk colours of the pileus and the lamellae remind one of those in frc>h.} ou~ 
specimens of ft~vceno /eptocephala (Pers.: Fr.) Gillet , but the latter differs amon~ ot!K-
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fe3tures in the slightly lubricous surface of the wet pileus, the fewer lamellae, and the 
smooth hyphae of the cortical layer of the stipe with their st rikingly innated terminal 
cells. 

Another dark species with which M. tristis conceivably could be confused is Mycena 
aetiw (Fr.) Quel., but the salient characters of this species are the lubricous pileus sur­
race when moist, much fewer lamellae reaching the stipe, and the more pronounced 
ornamentation of the hyphae of the cortical layer of the stipe. 

At the time Mr. Soderholm's material was received, I had finished the revision of sec­
tion Fragilipedes of the Northern Hemisphere (to be published elsewhere) and awaited 
the ga lley-proofs. Changes in the manuscript, however desirable, were no longer pos­
sible. but the discovery of yet another member of the Fragilipedes once again demon­
strates that tltis section (by far the largest and most difficult of the genus) stiU has sur­
prises in store. 
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NOTES ON TH E GENUS PSATHYRELLA - IX 
Psathyrella umbrina Kits van Wav. and P. galcroides Romagn. 

E. KITS VA ' WAVERE 

Rijksherban'um, Leiden 

11 is pomtcd out that Psathyrella umbn'na Kits van Wav. (1982) and P. goleroi­
tles Romasn. ( 1986) arc con specific and that intcnncdiatc variants exist between 

P. umbn'no var. umbrina and P. umbrino var. urriformis Kits van Wav. 

Psathrrello umbrino Kits van Wav. (sec fuiJ description and figures. 1982: 506 and 
1985: 187) was described as a Conoqbe-likc small species. its characteristic features 
being: rather conical brown cap, brown gills, small and pale brown spores (6.5 )7- 8 x 
4.5- 5 fJrn (mean values 6.9 7.3 x 4.6- 4.8 J.lln) without germ pore , fusoid and often 
mucronate pleurocystidia. numerous pleurocystidioid cheilocystidia, distinctly pigmented 
h)mcnophor31 tr3ma, terrestrial growth in moss. Our original description was based on 
only one specimen (Scotland, 1968). Later we discovered having already found this spe­
cies in 1965 in the Netherlands ncar Eindhoven ; in l 980 Bendiksen found it in Norway 
(cxs1ccatum exam ined). 

The 1- indhovcn collection consisted of four specimens (a. b, c and d) all growing at a 
distance of some two meters from each other. In 1983 we studied each of these separately 
and restudied the Scottish type specimen, making as always pleurocystidio- and cheilo­
cystidiograms (=white cards, measuring 15 x 15 em, on which of both kinds of cystidia. 
usually some 15 25 of these cells, taken at random from a squashed gill, are drawn at 
magnification of I 150 x). 

Doth macro- and microscopically (size, shape, and colour of spores, absence of germ 
pore. pigmentation of hymenophoral trama) the four specimens were fu Uy identical 
except for the shape of the cystidia. In specimen a the plcurocystidia (35- 52.5 x 9 12 
~rn) were fusoid(-sublagcniform) about half of them mucronate, the numerous pleurocys­
tidioid chcilocystidia following suit (Fig. J). In specimens band c to our great surprise 
311 plcurocystidia (35- 60 x 9- I 7 J.Llll) and all pleurocystidioid cheilocystidia were 
distinctly utrifonn (Figs. 8 I 1), almost all of the former cells even with a subapic31 
couwiction and none of them mucronate . Altogether 35 cells, obtained from two gills 
from specimen b and 43 cells from two gills from specimen c were drawn. The spec­
uncns b and c were described as Psathy rello umbrina var. umformis ( Kits van Wave­
reo. 19 5: 189). 

Out or the 71 pleurocystidia. obtained from two gills from specimen d, 43 were rather 
bro:tdly (up to 15 J.Llll) fusoid with subobtuse to subacute apex, while 28 were utriforrn; 
none of these cells were ubapically constricted and none were mucronate. Bu t among 
th(' many pleurocystidioid cheilocystidia (also broadly fusoid or utriform) we came 
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across one mucronate cell. It was therefore concluded that specimen d was to be regarded 
as an intermediate variant between P. umbrina var. umbn'na and P. umbrmu var utn· 
fonnis, represented respectively by the type + specimen a and the specimens b • ~ 

A specimen found in 1985 by Orstadius in Sweden (exsiccatum examined) \\rthonit) 
gills numerous utriform pleurocystidia , none of them subapically constricted but m3ny 
with a very obtuse forked apex (as so often seen among the utriform cystidra m 1'. ~podi· 
ceogrisea) could also be ranked with P. umbrina var. utrifonnis bec:urse far and away 
most pleurocystidia were utriform. But because of the presence of, be it only very few. 
broadly fusoid mucronate cells (Fig. 12) it could also be regarded as an intcrmcdratt 
form . 

Going by Romagnesi's description of his P. galeroides ( 1986: 189) in which he ~all~d 
the pleurocystidia lageniform and stated hjs species to differ from P. umbrmu iu on!~ 
two respects i.e. smaller size of the carpophores and different shape of the C) ~tulia. \It 

regard these two taxa to be conspecific. The smaller size of the carpophores Ires wulun 
the range of the variability of this obviously very rare species and on examination oi the 
holotype Mr. Romagnesi very kindly sent us, we found the pleurocystidia ( Fig. 6) to bt 
fully identical with those of the type of P. umbrina fusoid{-sublageniform). many oi 
them mucronate (even depicted by Romagncsi witJr 2 cells but not described!). Srns 
(mean values 7. I x 4.5 J.U11), shape, and colour of the spores and pigmen t:uion of tht 
hymenophoral trama also turned out to be the same as in P. umbrina. In hts dcscnption 
of his P. galeroides Romagnesi did not mention the presence of utriform pleurocysudia. 
but he obviously must have found them as in his fig. I he depicted one large utnform 
plcurocystidium and one utriform cell with an obtuse and forked apex (cf. our ftg I ~ 

from the Swedish specimen) and in his fig . 2 four pleurocystidia , two of which s!Jghtly 
subapically constricted. Having found three collections of his P. galcroules. Ius obser· 
vations arc explained away by the presumption that his description is based on the 
holotype which he sent us for examination and that his figs . 1 and 2 were taken from 
the other two collections (no date or locaHty mentioned under the figures), which have 
to be interpreted as intermediate variants between P. umbrina var.umbrinu and P. umhrmo 
var. utriformis by analogy with the intermediate variants Romagnesi ( 197 5: ~~0) and 
we {1 97 1: 270) described for P. gracilis and P. microrrlliza. 

Figs. I 5. Psarlryrel/g umbrina vnr. umbrina (type) . I. Carpophore (X 0. 5) - 2 ror(, 
(x 1210). - 3. Oasidra (x 515). - 4 Pleurocysudin (x 575). 5. PlcurO<:)'\ tidrotd l.'herlO.:} l UJtJ 

(X 575). 
Fig . 6- 7. Psathyrella xaleroides (type). - 6. Plcurocystid i:r (x 515). - 7. PleurQ\:) ntdtotd 

cheilocystidi:~ (x 575). 
Figs. 8 - 9. Psarlryrello umbrina var. urri{ormis ( type, Eindhoven specim. b). 8. PlcuJO\)Sil· 

din(>< 515). - 9. l'lcurocystidio id chcilocystldla (x 575). 
Figl>. I 0- 11. Psathyrello umbrlna var. rariformis (type, eindhoven spcclm. c) . I 0. Plcurocys-

tldia (x 575). - II. Pleurocystidioid cheUocystldia (X 575). 
figs. 12 13. Plcurocy t idia or '':UianLS intermed iate bet~cen P. 11111brlna vor umhnn11 lJIJ 

I~ umbritra var. rlfrl{ormis. - 12. In S~cdlsh specimen (X 575). - 13. In ~pecirnc n d rrom I rnillle>­
ven (x 575). 
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Rt:FLRE~CES 

KITS VAN WAV~Rt.N, E. (1971). Notes on the genus PS4tllyrella-1. PS4thyrclla J(rau lrs 3nd fp. 

thyrtlla mlcrorrhilll. In Persoonia 6: 249- 280. 
- (1982). Notes on the ger:us PS4thyrcUa-V ll l. Description and key to the l · uropc~n spedcs of 

section 1/ydroplti/Qe. In Pcrsooni:. II : 4 73- 508. 
- (1985). The Dutch, French and British species of PS4tlryrella. In Pursoonia Suppl. 2. 1 300. 
ROMAGNESI, II . (1975}. Desc.ription de quelques csp~ccs de Drosophila Qucl. (Psatltl•re/111 ss. 

dUat.}. In Bull. t.rimest. Soc. mycol. Fr. 91: 137- 224. 
- (1986). Ltudcs complcmentalrcs de quelques e~ccs de Puuhyrella u. la tu (- Dmsuphik 

Quclet}.-11. In BuJJ. trimest . Soc. mycol. Fr. 102: I 89 197. 
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FOUR NEW SPECIES OF COPRINUS FROM THE NETHERLANDS 

C. B. ULJE• 

fhrce species of Coprinus belonging to the C ni1•eus· C cortinatus group arc 
newly described, viz. C bellulus, C candidatus, and C iocularis. For purposes of 
comparison a description of C corn'notus is given also. In addition C singularis, 

belonging to subsection Serulosl, is introduced as a new species. 

As three of the four new species described in this paper arc rather closely related to 
C. cortinatus J . Lange it seemed important fiJst to establish a clear concept of that species. 
Type material does not seem to exist , but authentic material was kindly sent on loan 
from Copenhagen. The following description is based on that material. 

Coprinus cortinatus J . Lange Figs. I E-H 

Coprinus con inotus J. Lange in D31lsk bot. Ark. 2(3): 45. 1915 . 

Pilcu up to 15 mm wide when expanded, white but in young stages and with age at 
centre somewhat cream coloured , powdery. St ipe up to about 40 x 0.5- 1 mm, with 
subbulbous base. 

SpQ_res 7.0- 9.7 x 4.4- 5.9 J,lm, ellipsoid to ovoid , with central germ pore, Q = I .35-
1.85, l = 8.4 J.Jm, B = 5.2 f.JID . Basidia J 3- 32 x 7- 8 J,lm, 4-spored. Pleuro- and cheilo­
cysudia 3bsent. Clamp-connections present. 

Col lect ion e x am in ed. - DENMARK: (exact loC3lity unknown), 20 Jan. 1939, J. £. 
Longe, on muU in Fagus· Ulmus forest (C). 

In lange's description too no cyst idia arc mentioned. This is in agreement with my 
collections of C. cortinatus. In a few other collections, however, which 3rc macroscop­
ically and microscopically indistinguishable from typical C. cortinatlls, very distinct sub· 
globose to sack-shaped chcilocystidia are present and cover the lamella edge completely. 

For the moment it seems to me that the presence of distinct cheilocystidia is such an 
important character that it prevents the subordination of these collections under C. cor· 
tinatus. The more so, as I have another collection wit h the typicaJ ellipsoid C. cortina· 
nts·spores, be it somewhat smaller than usual ( I ~ 7 JJm), which has utriform cheilocys­
tidia. It should be mentioned , however, that also in my C. cortinotus collections without 
cheilocystidia the length of the spores varies considerable from collection to collection, 
l'iz. from 6 8 fJID to 8 J 0.5 f.Jm . 

• Addrc~s. Van Dijkstroat 21, 2405 X I· A lphcn a/d RiJn. 
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Examination of many more collections is necessary to find out whether we arc deal· 
ing here with several taxa or with just one highly variable species. 

For the moment only the collections without chcilocystidia arc accepted here as 
representing true C. cortinatus. The spore-sizes found in these coUections are: 

Spores (100/5/5 ] 6.0 10.2 x 4.2- 6.0 j.J.m. Q = 1.30- 1.95, Q = 1.53 1.81: I= 
7.9- 9.1 J..l.ffi. B = 5.1 - 5.7 J.J.m. 

Co II e c 1 i ons exami ne d. NETHER LANDS: prov. U ucch t: Breukclen. cst3tl' 'S:crrc-
sch3ns', 9 Sept. t 986. Ulje 811: prov. Noord·Ho ll and: Amsterdnm, Amsterdamsc Oos. 1 Stpt. 
1985, Ul je 608 & 27 Sept. 1986, Ulje 828: prov. Zuid·Holland: Lcidcn. Leidsc llout. 9 Oct 
1985, Ul/t 652 & 10 Sept. 1986, UIJe 810. (All collections in herb. Uljc.) 

On the following pages three new species undoubtedly belonging to the CupnmtHOI· 
tinarusfnil,cus group, are described , all three with terrestrial basidiocarps and small sports 
{~II J..Ull). 

In current literature ( Kuhner & Romagncsi, 1953; Moser, 1983: Orton & Watling. 
1979) besides C. cortinatus three of such species are to be found, viz. C. Jiliformis Bcrk. 
& Br. {1861: 379), C. patouillardii Que!. in Pat. {1883: 107), and C. <·oniuflltoms 
Romagn. {1 94 1: 11 5). 

Coprinus filiform is as described by Orton & Watling {1979: 11 5) , apparently the 
only recent authors knowing this species, is strongly characterized by the presence of 
thick.waHcd hyphae among the globose velar cells. 

The original description of C. filiformis by Berkeley & Broome deviates somewhat 
from t11e one given by Orton & Watling. Berkeley & Broome describe and dcptct a very 
small species: basidiocarps less than 10 mm high: pileus about I mm in diam. (Orton & 
Watling: pileus 4 - 7 x 2- 6 mm before expanding and Stipe IS 40 mm long): rnorco1er 
in the enlarged drawing of a basidiocarp distinct erect hairs arc to be seen on the stipt 
which remind of species in subsection Setulosi. ln addit ion the st rongly cylindrical roung 
pileus is somewhat aberrant in the C. corrinatus·group where the closed pileus usually is 
more roundish. It should be mentioned, however, Lhat Berkeley & Broome indicate tht 
presence of white velar nocculi on the pileus. 

Altogether it seems possible that the interpretation of C. filiform is by Orton & Wa1hng 
is incorrect. Unfortunately type material seems to be lacking (Orton , 1957: 275). 

However that may be, none of the interpretations of C. fillformis mentioned 3gret 
with one of the three following new species. 

Coprinus patouillardii QucH. is fully characterized l>y rounded-angular spore> and 
occurs besides on earth also on dung. I am not convinced that C. l.'ordispont~ Gibbs 
( 1908: I 00) with the same microscopical characters but with smaller basidiocarps on 
dung (cf. Orton & Watling, 1979: 66) is a different species. 

Coprinus c:uniophonts Romagnesi is easily d istinguished by the dark grey to oliva· 
ccous grey velar squamules on its pileus and its narrowly amygdaliform spores with 
somewhat attenuate apex . 
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Fim1colous species with small spores in the Coprinus cortinamsf niveus-group are 
C.tplltmerordes ( Bull.: Fr.) Fr. ( 1838: 250), C. cordispoms Gibbs, C. pofiomallus 
Romagn. (J945: 8J),and C.luteocepltalus Watling (1972: 359). 

Coprinus epltemeroides and C. cordisporus (see above) have rounded-angular spores 
like C. potouiflardii. 

Coprinus pofiomallus is a very small species with cyUndrico..cllipsoid spores combined 
with roundish cheilocystidia. 

Coprinus luteocepltalus shows yellowish tinges, has 10- I 2.5 p.m long spores, and 
~elar cells on the pileus that are not globose. Its position in the C. cortinatusfuiveus 
complex ts uncertain. 

Two more taxa belonging to the species-complex concerned but not treated in the 
works mentioned above are C. pseudocorriuants Locq . (1947 : 8 1) and the recently 
descnbed C. cordiaspoms Bender (in Enderle, Krieglsteiner & Bender, 1986: 102). The 
fanner i~ a limicolous species with very tiny basidiocarps (only a few mtllimeters high) 
and very ~mall spores (up to 7 f.Jm long) and the latter is the only species in th.is group 
with truly heart-shaped spores. 

1 one of tllc species discussed above agrees with one of the following three, wh ich are 
therefore described as new. 

Coprinus beUulus Ulje, spec. nov. Figs. lA D 

Pllrus ~d 27 mm latus. sulcatus. inmo albo· vel crcmco-pulvcrulcntus. postea sordide albidus. 
U!nrU3~ 22 36. llberoe. primo albae, de in canercae vel atro·maculateae. Stipes ad 65 x 2.5 mm. 
llbo·llocculosus. basi subbulbosus S3cpe brunneolus. Sporae 7.3 - 10.6 X 5.8- 8.0 X 5.0-1. 1 #Ill . 
bte clhp>Otdcac, intcrdum latcre leviter applanatae, obscure rubro-brunneae. poro germinate een­
lllCO pracdiLac. Ba~idia bi)pora. Cystiditl nuUt1. Velum pilei constans ex ceUulis globosis. ad SO )lfl1 

taus. hyahnt\ vel navidulis tcnuitunicatis. granulosis (gronula in HCI d issolu ta). Fibulae odsunt . -
Typu~ : · 'elhcrl3nds, prov. Zuid·HoUand: Langcraur, 16 X 1986, C. B. Ufje 171 (L).' 

I t)•mo logy: bcllulus. pretty. 

Clo~cd pileus subglobose to ellipsoid, up 10 I I mm high and 9 mm wide, completely 
co,·crcd with powdery white veil, but very young buds and centre of pileus of more 
advanced stages often cream to pale ochraceous; veil at margin, particularly in early 
stages somewhat more hairy-floccose. expanded pileus up to 27 mm wide, convex 
to fllt '' uh slightly deOexed margin, rarely totally Oat ; with age veil on pileus greying. 
lamellae (L = 22 36, I = I - 3) free, up to 2 mm wide, at first white, later greyish to 
grey wuh blackish spots. Stipe up to 65 x 2.5 mm, attenuate upwards. at apex up to I .5 
mm w1de. white but at apex often somewhat hyaline and at subbulbous, up to 3.5 mm 
wide base often brownish, with white velar nocks. Smell absent. Spore print dark choc­
olate brown (Munsell 5 YR 2/1). 

Spores 11 60/8/8) 7.3- J0.6 x5.8 8.0x5.0 7.1 J..Cffi, Q = 1.20 1.65, Q = 1.38-
1.50. L = 9.6- 9.9, B = 6.6-7.1 f.Jill , in face view broadly ellipsoid, sometimes with 
shghtly flattened side, but often somewhat irregularly shaped, with central germ pore 
and ape>. l>Omewhat attenuate, dark red-brown. Basidia 15-32 x 7- 9 J.Cm, 2-spored, sur­
rounded by 3 5 pscudoparaphyses. Cheilo- and pleurocystidia absent but here and 
there sterile cells (probably somewhat enlarged basidioles) projecting from lamellae 
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Fig. I A- D. Coprinus bellufus. - A. Basidioca1ps X I . - B. Spores X 2000. - C. Ba~idil x 800. 

- D. Strongly developed pseudopamphyses at lamella edge x 800. 
Fig. IE-H. Coprinus corn·norus. - E. Basidiocarps x I. - F. Spores x 2000. - C Bas~e!u 

x 800. - H. Suongly developed pseudoparaphy~cs at lamella edge x 800. 

(Figs. I D and I H) and sometimes velar remnants sticking to lamella edge. Pileipellis 
made up of ventricose , ellipsoid and subglobose cells covered by about 7 J.Dn widt 
hyphae consisting of oblong-ventricose cells and these upwards passing into thin-walltd. 
colourless to slightly yellowish, smooth to granular, up to 50 pm wide. globose velar 
cells; granules on surface of velar cells disappearing in HCI. Clamp-connections prrsem 
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Habitat & distribution. - Mostly in small groups, more rarely in bundles of up 
to40spccamcns. but sometimes also solitary. Usually on bare soil, hut sometimes also at 
trassy-mossy pl:~ces , always under shrub or trees. Not rare in the Netherl3nds. 

Collcc11ons examined. - NETHhRLA!I:DS: prov. F levoland: OostcUjk 1-levoland, 
BrrmerbcrjlbO\, 4 Oct. 1986, C. Tjolllngii (herb. Tnjllingii): prov. Zuid·Holland: Alphen a/d RiJn, 
Z6 Junt 1984. Ulfc 320, 1 Aug. 1985. U/je 5JO & I I Sept. 1987, Ulfe 827( L): Lciden 28 Aug. 
1986. UIJ; 648 & 31 May 1987. Uljc 849 (L); Te r Aar, L~~.ngeraar. 10 'ov. 1983, Uljc JOB&. 16 Oct. 
1986. Ul/t 777 (type; L). (AU collections in herb. UIJC unless otherwise mentioned.) 

Cowimts bcllulus is easjly distinguished from the other members of the C. cortinatus­
group by the 2-spored basidia , lacking pleuro· and cheiJocystidia, and the often some· 
whlt arrcgular. broadly ellipsoid spores. 

Coprinus candidatus Ulj~ . spec. nov. - Figs. 2A F 

Pileus ~d 16(- 20) rnm latus. sulc:ttus, initto albo· vel crcmco· pulverulentus. po,tca sordidc albi· 
du~. Lon.cllac 21 28,1ibcrac, prirno albae. dein clnercae vel atro·maculatae , albo·margjnatae. Stipes 
c. 50'< I .S mm. albo · flocculosus. basi subbulbosus. Sporac 7 .S- J I.S x 4.5- 6.0 JJrn, cylindrico· 
dllpq)ld~c. rubro·brunne:~e. poro germinali ccnuico, ad 2 IIJTl Jato pracditac. Basidia tct r:ISpora. 
PlturOC)'~IIdJa nulla . Oacilocyslidia 20 40(-50) x 7- IS (- 25) JJm, uUiformia, mtcrdum lageni· 
(QlMlJ \'tl \'t(aculosa. Velum in pileo cons tan~ e" ccllulis globosis. ad SO #llllati\. hya lin is vel navidu· 
l:l.trnuuunacall\. granulo i (granub in liO di~oluta). Fabulac adsunt. Terrestris. intcrdum ad ramu· 
lo$ «,~tctos Typu : 'Nethcrluds. prov. 1 oord·Holland: Amsterd:lm. Amsterdam e Bo , 2 IX 
1986. C: B U/jc 812' ( L). 

l:.tymology· c:~ndidatus. drc~d in white. 

Pileus ovoid to subglobose and up to 8 x 6 mm when still closed, expanding up to 
16( 20) mm, white to cream. becoming sordid with age, entirely powdery but at mar· 
~n somewhat hairy- floccose. Lamellae L = 2 1- 28. I = 0- 3, free, first white but soon 
grt) to spotted blackish, with white edge. Stipe c. 50 x 1.5 mm, attenuate upwards, sub· 
bulbous at base. white· flocculose. Smell absent. 

Spores lJ40/7/4) 7.3- 11.5 x 4.6 6.0 pm, Q = 1.60- 2.05 , Q = 1.72- 1.88, I= 
.6 10.9. 0 = 5.0 5.8, cylindrico-ellipsoid, but somewhat conical towards apiculus, W 

about equaJ to B, red -brown under microscope, with central, up to 2 J..IITl wide germ-pore. 
Basid1a 15 35 x 7- 10 J.l.rn , 4-spored, surrounded by 3- 5 pseudoparaphyses. Cheilocys­
tidaa up to 40( 50) /-(ITllong, with 7 15( 25) pm wide ventricose part and 4 - 1 0( - 15) 
pm wade neck, utrifom1 to more rarely lageniform or vesiculose, with more or less cylin­
drkll neck and rounded apex . Pleurocystidia absent. Pileipellis consisting of roundish 
ctlls covered by narrow hyphae upwards passing into velar tissue. Velar cells (Fig. 20) 
(wb)globosc. up to 50 pm wide, colourless to yellowish, thin-walled. granular; granulac 
dissolving an IICI. Velum at margin of pileus and on stipe made up of cylindrical to fusi· 
furm or clavate elements. Clamp-connections present. 

Habitat. Terrestrial on bare soil, sometimes against fallen branchlets. 

(o l lcctao n s e xamined. NFTII ERLANDS: prov. Utrech t: Urcukclcn, csl:lte ·over· 
Hn!bnd ', 19 S~pt. 1986, Uljc 807: prov. oord·ll o llund: Amsterd:~m, Amstcrdamsc Bos, 2 Sept. 
19S6. L'l;t S/2 (type, L). ditto, 20 Sept. 1987. Ulft 852: prov. Zuid · ll olla nd: Lcidcn, 26 ~luch 
l93$.l)IJ( 4b6 (A li m herb. UIJC unless mentioned o thcrv.•sc.) 
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Fi~. 2A F. Coprinus condidatus. - A. Bu~idiocarps x I . - B. Spores x 2000 - C. Basidi2 
x 800. D. Elements of veil on pileus x 800. - E. Elements of veil on stipc x 800 I Oleilo-
cystidia x 800 (from 3 collections). 

Among the species of the C. corriuow s -group, C. coudidotus is easily rccognw!d by m 
utriform cheilocystidia and by its usually cylindrico-cllipsoid spores. The subcylindncal 
shape of the spores, however, is not always very distinct, e.g. in the collection cited 
from 13reukelen and in a collect ion described by Grl}ger (I 986: 37) from East German~ 
(as C. cf. corriuatiiS Lange). In these two collections the spores arc also somewhat longer 
and somewhat stronger attenuate towards the germ -pore than usually (Fig. 2Ub). But 
also in these cases the subcylindrical shape is perceptible in at least some of the spore;. 
Shape and size of the chcilocystidia , however, arc the most important indications that 
these collections with slightly aberrant spores belong to C. coudtdow s. 
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Fig. 3A- E. Coprinus ioculoris. - 1\. Bas.idiocarps x 1. - B. Spores x 2000. - C. Bas.idia x 800. 
- D. Elements of veil on pileus x 800. - E. Cheilocystid.in x 800. (All Figs. from type.) 

Coprinus iocuJaris Ulje, spec. nov. - Figs. 3A- E 

Pileus expan~us 27 mm latus. sulcatus. albo-pulvcrulcntus. l..:imcllac 26. libcrac, primo albae. 
&in dncrcae vel atro·maculatae. Stipes 45 x l - 1.5 mm, subbulbosus, albido-hyalinus, albo·floccu· 
losus. Sporac 5.9- 7.1 (- 7.9) x 4 .9-5.8 x 4.0- 4.3 JDn , hexagonae, saepe lateraliter depressae quaJe 
plus rninusvc nodulosac, rubro·brunncac, poro germinal.i ccnuico pracd.itae Basid.ia teuaspora. 
Chciloq•~tidia 20-35 x 8.5- !5.5 pm, pro rna;'<ima paitc uuiformia, oollo 6- 9.5 ~m lato. Pleurocys· 
tidia nulla. Velum in pilco constans ex ccUulis globo is. ad 50 pm Ia tis, lacvibus vel subgranulos.is c t 
h)•plns ramo~is surculisque praeditis. Fibulae adsunt. Terrcstris. in locis graminosis. - Typus: 
't\etherlands. prov. Zuid·Holland, Alphen a/d Rijn . 23 VIII 1987. C B. Ulje 851 ( l). 

Etymology: iocularis, funny; because of the shape of the spores. 

Pileus 27 m m wide, plano-convex, completely white-powdery. Lamellae L = 26, I = 
1- 3. free. first white, t11en grey to blackish spotted. Stipe 45 x 1.5 mm, with sub· 
bulbous base, whitish-hyaline, covered with white velar flocculi. SmelJ absent. 
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Sp<2_rcs [40/ 1/ 1]_5.9- 7. 1(- 7.9) x 4.9- 5.8 x 4.0- 4.311Jn, Q = 1.05 1.40. Q = 
1.26, L = 6.7 J.llll, B = 5.3 J.llll, in face view more or less hexagonal but frequen t!~ \\ ttl­
two rounded lateral nodules at each side because of slightly depressed lateral faces. red· 
brown, with central germ pore. Basidia 13- 32 x 6- 8 J11n, 4 ·spored. surrounded b} 3 5 
pseudo paraphyses. CheiJo"ystidia 20- 35 x 8.5 15.5 IJJn. mostly utnfom1 : ned. 6 9 5 
J.lfll wide. Pleurocystidia absent. Veil on pileus consisting of up to 50 pm wide. smooth 
or somewhat granular globose cells (granules dissolving in HCI) mixed with fr~quentl) 
branching, colourless, thin·waJied hyphae with processes. Clamp·connections present 

Habi tat. - Terrestrial on lawn . 

Collection examined. - NETHERLANDS: prov. Zuid· Holland. ;\l phcn .1, d Rt)n. nru 
Zcgcrplas, 23 Aug. 1987. Ulje 851 (type; L). 

Coprinus iocularis can be recognized immediately by the charactcnsuc sh.tpe of its 
spores. Therefore it was decided to describe it as a new species, in spttc of the fJct that 
only one specimen was found. 

Coprinus singularis Ulj~ . spec. nov. - Figs. 4A - r 

Pileus fortilcr plicatus. initio subglobosus vel ovoidcus, ad 3 x 2 mm, pallidc brunncu,. <triu 
parum obscurioribus; postea expansus. ad 8( II) mm latus. cincrasccns sed centro color brunntu> 
pcrsistcn~. sub lcntc subpubcscens. Lamellae 8- 16. angustc adn:llae, primo alba.-. dcu1 cincr~Je \ t l 

atro·macul:uae. Stipes ad 35 x 0 . 7 mm. basi subbulbosus, hyalinus, sparsim pubc)ccn' Spom• 9.5-
17 x 6.5- 11 ~. cll ip~idcae vel C)•lindoco· clhpsoideae. obscure rubro·brunncac. poro J!Crnl!n.ili 
eentnco indisuncto praeilitae. Basidia 15 - 34 x 8 - 10 Jllll, bispora. pro parte unt,pora Chctt<>q,udta 
30- 50 x 12- 17 Jhll . lagcniformia. co llo 3 5 JJm Jato. Pleurocystidia nulla . Pllcipelli' con\UO\ n 
ceUulis ovoidels vel globosis ct pilcocystidiis 50- 85 x 11 - 18 ~. collo 3.5- 8 JJm lato. IJ·'•'nttorr.u· 
bu . Caulocysudta 30- 90 x J 1- 20 JJm lage01form13, collo 3.S - 9.5 ~ Jato. I ibul3.- ~d,unt -
Typus: • Netherlands. prov. Zuid·Holland: Alphen a/d Rijn. Zegcrpbs, 21 VIII 1987. C. IJ. L/JC S50' 
(L). 

Etymology : singularis. solitary. 

Closed pileus up to 3 x 2 mm, subglobose to ovoid . pale brown (Mu . 10 YR 713: 
K. & W. 4A3) with somewhat darker striation. expanded pileus up to 8( II) mm wide. 
soon becoming very Lhin and greyish to almost hyaline but remaining brownish at o:~ n trc 
particularly when dehydrated (Mu. 7.5 YR 5/6), rather strongly sulcate alrcad) tn wly 
stages, seemingly glabrous but under lens subpruinose. Lamellae L = 8 16. I = 0- 3. 
narrowly ad nate , white at first then grey to blackish spotted. Stipe up to 35 x 0. 7 mm. 
subbulbous at base, hyaline, sparsely pubescent. Smell absent. _ _ 

Spores (L20/6/4) 9.7 - 17 x 6.8 10.911Jn, Q = 1.20- 1.70, Q = 1.35 1.47. L = 
11.4- 14.4, B = 8.5- 9.1, ellipsoid to cylindrico ·elJipsoid, in frontal vtew often shghtl~ 
Oattened at botll sides of apiculus, dark red ·brown, with central, rather tndt)tith:t gt'nn 
pore. Basidia 15- 34 x 8- 10 pm, 2 ·spored but also ratller frequently !·spored. sur· 
rounded by 4- 6 pscudoparaphyses. Pleurocystidia absent. Cheilocystidia 30 50 x J_-
17 J.llll, with tapering 3- 5 pm wide neck and rounded apex, lageniform . colourlc~). thin· 
walled. Pileipellis consisting of globose to ovoid cells up to 30 x 25 pm (in groovcultghtly 
larger) and lageniform pileocystid ia 50- 85 x 11 - 18 J.lfll , with tapering to C)•lindrical 
3.5- 8 J11n wide neck and thin , colourless walls. Caulocystidia 30-90 x I I ~0 pm "ith 
rather cylindrical, 3.5- 9.5 J.lfl1 wide neck , colourless, thin·walled . Clamp·conne.:tions 
present. 

ll abitat. - Solitary on lawns, particularly at bare spots. 
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Collectio n s ex:~mincd. - NETHERLANDS: prov. Zuid- H oll:~n d : Alphen a/d Rijn, 
Eddsteensingel, 28 July 1985, Ulje 671; ditto, near Zegcrplas. 3 Sept. 1985, Ulje 503.21 Aug. 1987. 
Uljt 850 (type: L) & 22 Sept. 1987. Ufje 853, and several other coUections from sme area. (All col· 
lmions in herb. Ulje unless otherwise mentioned.) 

Withm subsection Setulosi. Coprinus singulan"s is highly characterized by its large 
cylindnco-ellipsoid spores with central germ pore on 2 -spored basidia. In all collections, 

r~e. 4A r. Coprinus singuloris . - A. Bas1diocarps X I . - B. Spores X 2000. - C. Basidia 
x &10 - D. Cheilocystidia X 800. - £. Caulocystidia X 800. - F. Pilcocy£tidia X 800. 
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of which some were found more than one kilometer apan , there is a limited number of 
!-spored basidia intermixed with the 2 -spored ones, which explains the great range of 
spore-sizes given above. 
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ON A FALSE HYDROPUS, FLAMMULINA MEDITERRANEA, COMB. NOV . 

C. BAS 

Rijkslterborium. l.eiden 

G. ROBICH 

Museo civico di Storia Naturale, Venezw• 

Re-examination of two collections of !l)•dropus medlterraneus Pacioni & Lalli 
revealed a number of characters that necessitate the transfer of this species to 

the genus F/ommu/ina. 

Arter the publication of a detailed, illustrated description by one of us (Robich, 1986) 
of f/ydropus meditcrroneus Pacioni & J..alli, the other (C. B.) suggested a re-examination 
of material of this species because of its for a species of 1/ydropus rather unusual habit 
and a certain resemblance to species of the genus Flommulina, particularly to the fre· 
quently terrestrial F. ononidis Arnolds (Arnolds, 1977: 33). 

Our re.evaluation of its characters, in particular those of the trama of the stipe and 
the pileipellis, indeed led us to the conclusion that II. mediterraneus has to be trans· 
ferrcd to Hommulino. 

Flammulina mediterranea ( Pacioni & Lalli) Bas & Robich, comb. nov. - Figs. 1- 6 

llydropus mediterraneus Pacioni & Lalli in Micol. ita! . 14: 5. 1985 (basionym). 
Des c ript i on~ & illustrations. - Pacioni & l..alli In Atti Centro Studi Fl. meditcrr. 

(Borgo di Taro) 6: 209- 212 ('1984'), 1986: Robich in Boll. Gruppo micol. Bresadola 29: 199, col. 
photogs. 1986. 

Pileus 15 32 mm in diam., first convex, then plano-convex with depressed to weakly 
infundibuliform centre, sometimes with small pointed umbo, pale to dark brown 
(orange-brown, about Munsell 5 YR 6/8 and darker, in published photograph). usually 
some\\ hat darker at centre and slightly paler at margin , glabrous and viscid, nearly always 
covered with strongly adhering grains of sand. Lamellae distant ( L = 24-28, I = 0 - 1 ) , 
fairly broad, subdecurrent to decurren t, thickish, from white to ivory white or greyish· 
whitish. with en ti re. concolorous edge. Stipe 40- 80( - 100) x 2- 4 mm, cylindri.cal, fis· 
tulose. elast ic: cpigeal part only c. 30 mm high, pale brown and somewhat pruinose at 
3pex to distinctly darker brown and subviscid just above the soil; hypogeal part slightly 
thickened. covered with a fine ochraceous brown down. Context whitish to greyish· 
brownish. Smell and taste indistinct. 

Spores [20/2/2] I 1.5- 14.8 x 8.4 - 9.8 ~m. Q = 1.35- 1.7, Q = 1.42- 1.47, ellipsoid 
to subamygdallform. with small abrupt apiculus, with slightly to distjnctly thickened 

• Address: Societ3 Vcneziana di Mico1ogia. S. Croce 1730-30100 Venetia, I tal )'. 
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Figs. I 3. Flammuli11a m~dit~"a11ea. - I . Ba idiocarps x I . - 2. Spores x 1500. - 3. Pllc•JX'~ 
lis x 500. 
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\\all (up to c. 1.0 J.O'll), colourless to very pale yellowish in NH40 H 10% and KOH 5%, 
smooth. inamyloid. not to very weakly cyanophilous, slightly metachromatic in Chresyl 
blue (walls pale purplish lilacinous), congophilous; mature spores binucleate 1

• Basidia 
52 80 x 9.8 14.5 JJ.m, 4 -spored , slenderly clavate, when young with distinct clamp but 
later only with kinked basal septum; sterigmata rather broadly conical. Pleurocystidia 
abundant, (55 )70- 145 x 17 27( 32) }J.m, with 5- 10 }J.m wide neck and usually 
obtuse. more rarely subcapitate apex, mostly subcylindrical-subfusiform or slenderly to 
ventricose lageniform, but sometimes urrifom1 or merely ventricose, often with neck 
tapering upwards, with sligh tly to strongly thickened wall (up to 3.5 J.O'll) but usually 
thin-walled at apex. colourless to slightly yellowish in NH 4 0 H or KOI I, sometimes with 
granular debris on apex. inamyloid, congophilous, metachromatic in Chresyl blue. Cheilo­
cystidia abundant. rendering lamella edge sterile. 40- 105 x 13- 30 JJ.m , rather variably 
shaped. ventricose-fusiform or -lageniform, lageniform, clavate or even spheropedun­
culate. colourless, thin· to slightly thick-walled. Hymenophoral trama regular to subrcg­
ular. made up of 3 6 JJ.m wide, thin-walled , colourless hyphae; subhymenium ramose, 
c. I 5 11m thick; clements of tram a and subhymenium somewhat distant and embedded 
in gelatinous substance (not very conspicuous). Pileipellis strongly gelatinized, consisting 
of erect. clavate to almost spheropedunculate cells ( 14 3 1 x 5.5 - 15.5 J1ffi) and more or 
leS) erect. hair-like, sometimes septate, very slenderly lageniform to narrowly cylindriCJI 
pilcocystidia (30 65 x 2.5- 7 J1lll) with tl1cir upper parts (but sometime also complete 
pilcocystidia) bent and repent along surface; pileipellis about 80 }J.I'Il thjck with mem­
branal (also epimembranal?) pigment concentrated in lower half. Stipitipellis with scat· 
tercd. solitary or clustered, thin-walled, colourless, slenderly lageniform caulocystidia 
45- 105 x 4- 15 J.llll. Stipititrama regular. monomitic (certainly not sarcodimitic, as 
broad hyphae arc cylindrical and regularly septate), made up oflongitudinal hyphae from 
c:. 3 JJ.m wide near surface to c. 12 }J.Ill wide at centre, with slightly thickened wall ; in 
longitudinal sections with several longitudinal bands of very abundant small quadrangular 
cry~ta ls. Clamp-connections seen in tram a of Stipe and at base of young basidia. 

li abitat & distribution. - Terrestrial among grasses (Ammophila litoralis) on 
roastal dunes. Recorded from the cast and the west coast of the south em half of Italy, 
S3rdinia. and Tunesia. 

Co II c c 11 on~ c x ami ned. ITALY, prov. Rovigo. Porto Catcri. Dec. 1985, G. Robich ( L: 
h~rb. Robich). - TU 1ESIA, Tt~b3rka. 12 Dec. 1982, G. Pacioni ( L: herb. Pacioni). 

:\ote.- The macroscopic description above is a translation of the Italian one pub­
lished by the second author ( Robich, 1986: 199) with some additions; the microscopic 
dc:scription is based largely on the observations by the first author on the collections 
citl·d. 

The transfer of 1/ydropus meJiiterroneus to Flommulina is necessary because we found 
that li) the stipititrarna consists merely of longitudinal, septate hyphae ranging in width 
from 3 to 12 J.O'll and is certainly not sarcodomitic as in 1/ydropus (Singer, 1982: 8: 
Redhead. 1987 : 1557), and that ( ii) the pileipcllis is an ixohymeniderm with derma to· 
cysudia. a type of pileipellis fitting in well with Aammulina but not occurring in Hydro­
pus (Singer. 1982: 13). 

1 Spore~ tnkcn from the l3mcUac of dried matcri:U :~nd coloured in aocto-carminc :Jftcr trc:Hmcnt 
in Clrmcno;on\ mordu.nt o ften showed irregular dark bodies, but in 3bout 25 % two djstinc1 nuclei 
IICI<' prc~n1 . ApJ>arcntly in many spores nuclear division was in progress. 
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5 6 

Figs. 4- 6. Hammulina medite"a11ea. - 4. Oleilocystidia. - 5. Plcurocystidia. - 6. Caulo,)s· 
tidJa. (AU Figs. X 500.) 

In fact , keying out the present species with Singer's key to the tribus of the Tri· 
cholomataccac (Singer, 1986: 209) one arrives immediately at tribus Pseudohintulcae 
and in the key to the genera of that tribus (because of the viscid pileipcllis) at Hummu· 
/ina. 

It should be noted , however, that Singer (I.e.: 434) describes the hypoderm of 
f7ammulina as gelatinized but does not mention the fact that the pileipell is itself is 
strongly gelatinized and should be called an ixotrichoderm or an ixohyme;:nidcrm accord· 
ing to the shape of its main elements. Moreover it should be mentioned that m lm ke} 
to the genera of tribus Pseudohiatuleae the hymenophoral trama of Aommulinu is called 
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weakly 'bilatera1'2 and in his description of that genus weakly and inconsistently 'bilat­
eral '. In the experience of the first author the hymenophoral trama of Aammulina is 
regular to subrcgular in sporulating basidiocarps and diverging only in very young basi­
diocarps where this is probably a remnant of the primordial divergency occurring in 
many agarics. 

Among the European species of Flammulina. F. m editerranea is somewhat aberrant 
on account of the following characters: 

{i) Its pilcipellis is not an ixotrichoderm as in F. velutipes. F. ononidis, and F. fennae, 
but an 1xohymenidcrm because its main clements arc not elongate or dendroid cells as in 
these three species (Bas, 1983: fJ8s. 4 and 12; Arnolds, 1977: fig. 14), but clavate to 
spheropcdunculate ceUs. However, F. callistosporioides (Sing.) Sing. from South America 
also has an ixohymenidcrm (Singer, 1964: fJ8 . 6). 

(ii) The stipe of r: mediterranea is not densely pubescent or vclutinous as in the 
other L·uropean species, but pruinose only at the apex and glabrescent. But again, the 
same situation is found in F. c:al/istosporioides (Singer, 1964: 183). 

(iii) The basidiocarp of F. mediterranea tends to become omphalioid, but that docs 
not seem to be of great importance as in F. velutipes as well as in F. fennae Oattencd to 
depressed mature pilei are not uncommon. 

(iv) Flam mulino mediterranea seems to grow on subterranean parts of the grass 
Ammophila, whereas other species of the genus grow always on wood or woody plants. 
A long root -Like base of the stipe can be found also in basidiocarps of the other three 
European species when they grow on a subterranean substrate . 

(v) The spores of F. mediterranea arc larger (especially wider) than in any other spe­
cies of f7ammulina. 

On account of the large spores and basidia and the presence of a pscudorhi7..a one 
mtght be tempted to transfer /lydropus mediterraneus to the genus Xemla (sensu Dorfelt 
= 1ncluding XenJ/a radicata) instead of to Flommulina . In Xerola , however, the context 
of the Stipe is sarcodimitic (except in the very tiny X. kuelmeri, see Bockhout & Bas, 
1986: 51), there is intracellular pigment in the cells of the pilcipcllis, and the pileipellis 
is l denser. more regular hymeniderm. 
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AURICULARIOPSIS AND TH E SCHIZOPHYLLALES 

J. A. STALPERS 

Centraalbureau voor Schimmelcultures, Baam• 

The cultura.l characters and the development of du: basidiomcs of Auriculariopsis 
ampla (Lev.) Maire arc described and compared with those of Schizophyllum 
commune Fr.: Fr. It is concluded that Auriculariopsis is very close to Schizo­
phy llum and that the existence of the o rder SchizophyllaJes is not j ustified. 

Auriculariopsis amp/a ( Uv .) R. Maire is a rather rare species in Europe, but locally it 
can be quite common, for example in the more southern coastal sand dunes of the 
Netherlands. Its substrate is generally twigs of Populus, but occasionally Salix ; there is 
one report from Rubus ( Donk , J 959). 

In the older literature this species occurs almost uniformly under the name Cytidia 
jlocculenta (Fr .) Holm. & Litsch. Donk (1959) doubted that Thelephora jlocculema Fr. 
really was this species and Eriksson & Ryvarden ( 1975) found that authentjc material 
contained Cylindrobasidium evo!J•ellS (Fr.: Fr.) JUlich. 

METIIODS 

Isolates were grown in plastic Petri dishes on neutralized 2% malt agar (MEA) and 
cherry decoction agar (ChA) at room temperature (18 20°C) in diffuse daylight. Drop 
tests on Ia cease and tyrosinase were performed as described by Kaiirik ( 1965) and Stalpcrs 
( 1978). Preparations for scanning electron microscopy were made according to Samson 
ct al. ( 1979). 

CULTURAL CHARACTERS or AURICU LAR IOPSIS AMPLA 

Growth on MEA rather fast , reaching 25-35 mm raruus in 2 weeks, on ChA up to 40 
mm . Odour insignificant. Advancing zone appressed to submerged , with irregularly undu­
lating outline ; hyphae dense. Mycelial mat J - 2 mm from the margin, cottony-woolly to 
lloccose, whjte . Around the inoculum the mycelium is thinner, cottony. After four weeks 
the colony is locally woolly to felty , or floccose-cottony, up to 2 mm high , in other spots 
appressed, occasionally zonate. After four weeks the colour is generally white, but the 
fdt y spots may show some light orange-brown tints. On these spots basidiomata may 
develop. Reverse unchanged. Reaction with <k-naphthol negative, with p -cresol positive. 
Cardinal temperatures for growth : minimum 4° C, optimum 26- 27°C,nlaximum 34° C. 

• Address: P. 0 . Box 273.3740 AG Banm. Nctl1erl:~nds. 
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fig. I. Aun'crlfarlopsis amp/a. - a. Basidiosporcs. - b. Basidia. - c. Thick-walled hyphae -
d . Hypha! swelling. - c. Thick-walled hypha with secondary sep ta. - r. Generative hyph3e wnh 
spines. 

Marginal hyphae hyaline, thin-walled, often sligh tly wavy, 2-4.5 /).m wide. Cl:unps 
present at all primary septa, often sprouting. Diameter of clamp smaller than or equal 
to the hyphal width . Branching frequen t, somewhat irregular: branches often rather short. 
Cells short, generally less than 70 J.J.m long, but occasionally in straight hyphae n::.clung 
up to 200 JJ.m. Crystals absent. 

Aerial hyphae in floccose mycelium hyaline, thin- to slightly thick-walled . .! 3.5 ~m 
wide, with clamps at every septum, often covered with granular material. Lat~: r also 
wider hyphae occur, 3 6.5 J.l01 wide, with prominent clamps. Spinulose projections( F1g. 
I f) are often present. Crystals present, long. 

Submerged mycelium tough. Hyphae hyaline, thin- 10 th ick-walled (wall up to 0.5 
J.lm thick, swelling in KOH), 2 6.5 J.lm wide. 

Young basidiomes produced in vitro are stalked, about I mm high. tcrminatmg \\ uh 
a cup-shaped structure, 0.3- 0.6 mm diam. (Fig. 2a, b). Both Stipe and cup arc covered 
on the outer surface with slightly rcflexed white to greyish hairs. The Stipe stop~ growing. 
but the cup expands. Further developmen t is dependent on tJlc orien tation . If the 
agar surface is not facing a light source, the cup will grow out to form a flaucncd d1sc. 
partly auached to the substratum, which may become up to 8 mm in d1am. ( hg. ~~). 

The hymenial surface remains even, the margin of the disc is appresscd or slightly rc~ urvcd. 
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It~ 2. Dcvclopmcnl of b:IStdtomcs of Aun'culoriopsis omplo (a - d) and Schizoplly/lum commune 
!: J,, ... b. c. Young cup - hapcd to cyphcUoid basidiomes. c. r. g. Young discoid basidiomc~ 

1111 .tlr.:.u.ly ma1urc basidia. d. h. WcU-dcvclopcd basidiomes. 
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If the agar surface is facing a light source (for example when the fungus grows on a \'tr· 
tical substrate), then the basidiome will become cupulate to semiglobosc ( J-ig. :!d). Thr 
final result will always be a structure with a downward facing hymcnium. In thi:. type of 
basidiome the hymenium may become ridged . The tomentum of the abhymcnml surfarr 
is white at first , but becomes greyish white or more rarely pale greyish brown. Thr 
hymenium is originally cream-coloured to light orange-yellow, but later it becomes pale 
ochraceous to cinnamon and even reddish brown, especially in dry conditions. In fre>h 
condition the hymenium is ceraceous; when dry the basidiome shrinks strong)}. curls 
inward (protecting the hymenium) and becomes paper-thin. 

The abhymenial tomentum consists of hyaline to slightly yellowish thick-walled 
hyphae, 2-3.5 J.llll wide , (wal l up to 1 J.L111 thick), only occasionally branched. not gelat· 
ini1.ed , septate. Clamps do occur, albeit rarely. Sometimes empty and collapsed cl3mps 
were observed on perfectly healthy hyphae. The tramal hyphae arc thm- to shgh tly 
thick-walled , 2-4.5 J.L111 wide, gelatinized or embedded in mucus, in more or less parallel 
arrangement, septate, with clamps at nearly all septa. Branching is frequent. but the 
side-branches arc usually rather short. Some hyphae display swellings, 5 8(- 20) Jllll 
wide. The wall of the tramal hyphae swells strongly in KOH and then becomes up to 2.5 
J..liT1 tl1ick. 

The hymenium consists of cylindrical basidia, 22 40 x 3.5 4.5/Jm. with four rather 
short sterigmata (0.8- 2 J.Lilllong) and with a clamp at the base. Brown rc inous material 
often present between the basidia. The spores are hyaline, thin-walled. ~:yhndncal and 
often slightly curved, somewhat attenuating towards the small apiculus. (6 ) 7.5 9( 10) 
x (2- )2.5-3 J.llll . The spore print is white at first , becoming cream coloured \\Jth age 

Hyphal cells and spores are binucleate. The species is tetrapolar (bifactorial). 

Species code of Stalpers ( 1978): 2, (8), (11), 13, 15, ( 19), 21, 22, 25. {:!9). 30, (32). 
(34), 39, 42, (44), (45), 48, 52, 53, 54, 59, (80). 82, 88, 89, 94, 95 , 98. 

Species code of Nobles (1965): l . 3, 20, 32, 36, 38, 43, 48, 54, 60. 

Mat c ri ul c x amine d. - Living strains: CBS 182.81, from branch of Populus 1> in¥ m ~u 
orchard , e therlands, prov. Zeeland, Zeeuws Vlaandercn, leg. &. del . J. A. Stalpcrs: CBS 285.8 .from 
Populus, Netherlands, prov. Ut~ech t , Bunnik. l lerbarium material: NETIII· R LAND . pror. 
Zuid· ll olland: Wassenaa~, 'Meijendcl', 30 Oc1. 1955, M. A. Donk JJ055. on fallen rouen bunchts 
of Populus (L): Wassenaar, ' Bierlap', 23 Oct. 1952, R. A. Maas Gecsteranus (Doni.. 11206). on falltn 
branches of Populus tremula (L); prov. Zeeland, 's Cravenpolder. Koedijk , date unkn0\\11. II~ D.J 
Kuijs (herb. Kuijs). 

The data in the literature (Bourdot & Galzin, 1928; Donk , 1930: M(lller. 19-1~: 

Eriksson & Ryvarden, 1975) agree with the present description of the basidiomo.:). but 
two remarks have to be made. In the Dutch material the spore length is in ave rag~ shomr. 
the maximum si?.e rarely exceeds 9.5 /Jill, while in the literature a maximum of 10.5 
IJm is normal and ex tremes up to 12 J.llll arc known. The descriptiOns in the literature 
always mention ridges on the hymenial surface, but some specimens had a pe rfect]~ 

even hymenium, while others displayed ridges. 
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11: .' Sdu:otJIIyllum COIII//111/Ie. a. Ra~idiome with young. cenually developing gills. b. 
\I wr ''·" "110111\: "ith invaginated and centrally d\:vcloping (arrow) gills. - c. Section through 
~~ 11t.•nn1m. ~uhh)'tncniurn and upper tram a. d f. Oasidiorne sectioned lhrouj:h ~plit lamella. -
J Owrvi''". ~howml! from top to bollom inner side of ~plit. ~:clatinizcd hyphae and ahhymcnlal 
I .or' ,. Detail of inner side uf ~Jlli l with encru~tcd hyphae. - f. Detail of encrusted hyphae. -
f (:,·L·mu .-d hyphae of basal layer. 
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Traditionally (LCveiUe, 1848; Bourdot & Galz.in, 1928; Donk , 1930) the rclativcsoi 
Auricu/ariopsis are sought in the cyphelloid basidiomycetes. More recently this has been 
doubted: Plllebia-Like genera, like Memlius s. str., arc now considered as most closely 
related (Donk, 1959; Eriksson & Ryvarden, 1975). 

Very closely related is certainly Cytidiella Pouzar, like Auricu/ariopsis a monotypic 
genus. Pouzar ( 19 54) mentioned the absence of gelatinized hyphae in Cyticlielfa mel:eri 
Pouzar as the only important difference between the genera, but Eriksson & Ryvarden 
(1975) demonstrated gelatinized hyphae in C. melzeri . They retain Cylidiello on the 
basis of another character, the presence of a basal layer parallel to the substratum con· 
sisting of non-gelatinized, thick-waiJed hyphae in Auriculariopsis and the absence of such 
a layer in Cytidiella . However, there are several natural genera within which b01h situa· 
tions exist , for example Amy lostereum Boidin or Peniophora Cooke. A. chatllcm 
(Pers.) Boid. and P. limitata (Fr.) Cooke have a distinct parallel layer of often t hi~.:k· 
walled hyphae, while A . laevigatum (Fr.) Boidin and P. cinerea (Fr.) Cooke lack such a 
layer completely . Moreover, C. melzeri displays a kind of rudimentary parallel l:tycr in 
which the hyphae are less thick-walled than in Auricufariopsis amp/a, have several clamps 
and arc n~t gelatinized. 

The presence of a basal layer parallel to the substratum is connected with the poten· 
tial of the basidiome to become partly free from the substratum. The abovc-menttoncd 
species of Amy lostereum and Peniophora with such a layer generally have a rolled · up or 
even refiexed margin. while the species without such a layer remain strictly effused and 
even have no loosening margins. The basidiomes of Auriculariopsis arc distinctly cup· 
shaped , while those of Cytidiella are more disc-shaped with a revolute margin. These 
features do not seem suffieiem to maintain Cytidiella as generically distinct from Auri· 
culariopsis. (See note added to the Proof on p. 504.) 

The observations made from pure cultures certainly do not exclude a relationship 
with Men1fius s. str. and relatives, although these species show an astatococnocytic 
behaviour and are unifactorial (bipolar), while Auriculariopsis has a normal behaviour 
and is bifactorial (tct rapolar). 

The relationship of Auriculariopsis with S clli2ophy llum commune Fr.: Fr. i>. how­
ever, much closer. Traditionally from Fries until Singer ( 1962), the genus Sclu:ophyl­
lum has been considered to belong to the Agaricalcs, simply because it has gills. In 
recent years its afrmities were thought to be in the AphyUophorales, because the ontog. 
eny of the gills proved not to be homologous with the lamellae of the Agaricales. and 
the texture of the basidiome also was aberrant. So Donk in his conspectus oft he famil ies 
of the Aphyllophorales (1964), restored the fami ly Scltizophyllaceae RoLe. and con· 
sidered Scromatoscyplta as possibly the closest relative , a view shared by Wessels (1965). 
The reason for this was, that a basidiorne of S chizoplly llum was thought to be composed 
of several cups, developing on a common st roma , an idea that may have origiuatcd from 
a cross section through a basidiome (cf. illustration of Watling, 1973). 

Nuss ( 1980) correctly considered Scy tinostroma as unrelated with Sdnzophyllum 
and erected the order Schizophyllales, with a single family and a single genus. 
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l·ij!. ~ . Schizoplzy llum commrme. development from ridge to gill . a. Young ridge. - b. Older 
rid~c. c d. Beginning of splitting, crystalline material present at apex. e- f. Actual splitting. 

i- Split gill" ith incrusted hyphae. 
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JUlich ( 1981) more or Jess adopted Donk's concept , but accepted the order Scht!O· 
phyllales. On several places he mentioned a relationsltip with the Lentinaccae. but did 
not give any reasons. I am not aware of any argument in favour of this 1 hcory. 

The development of a oasidiome of Schizophyllum, however, does not support the 
theory of a common stroma , but points towards a close relationship with Aurim luriup· 
sis . In fact it is identical with it , up to the formation of ridges (Fig. 2c h). Ftgs. 3a. b 
clearly show, that there are two ways in which a split lamella can be formed. As al n~ad~ 
indicated by Donk (1964) the Hrst consists of a marginal invagination { f'ig. 2h) , or 1ht 

development of Jobes, which elongate with further growth, resulting in a lamella. The 
other mode in which a gill can be formed starts with a central development of a ridge 
somewhere on the existing hymertium. This ridge grows - at first mainly by expansilln 
of the subhymertium, later there is also tramal growth - until it reaches a certain hctj!lll 
and then splits. The series of sections illustrated in Fig. 4 shows what happens during 
the splitting process. A peculiar type of hyphae with terminal encrustations oc.:ur~ on 
the surface of the exposed split ( Fig. 3e , f; Fig.4g), which was earlier reported by van dcr 
Valk & Marchant ( 1978) from the edge of the basidiome initial. This observation ma~ 
serve as an argument, that the hyphae of the split lamellae arc homologous with the 
abhymertial hairs. 

It is considered unlikely that both ways of the gill development arc fundamental!~ 

different (they cannot be distinguished morphologically). The early development of the 
latter type agrees completely with ridge formation as seen in for ex:1mple fhlebio . .Item· 
/ius and Auriculariopsis , up to the actual splitting of the ridge. The idea of non-homol· 
ogy of Schizophyllum gills with ridges as defended by Watling ( 1973) , has to be a ban· 
doncd . 

Colony morphology and microscopical characters are similar in Schi:wphyllum and 
Auriculariopsis. Like Schizophy llum, Aun'cu/oriopsis has cylindrical binucleate ba td!O· 
spores: as both species arc tetrapolar (bifactorial) , the two nuclei are gencticall) uJcn· 
tical. Colonies of the various mating types are morphologically distinguishable :b '~as 

already known from Schizophyllum (Wessels, 1965) and they display a similar unpleas· 
ant odour. The occurrence of the peculiar hyphae wit h spines was so far only known in 
Sclrizophy llum and a sterile culture displaying them was automatically identified ~s 
Schizophy llum commune. This view is no longer true as the same kind of spinose h) phat 
may also occur in Auriculariopsis. Like Schizophy llum, Auriculariop fis is very rc~tStJnt 
against drought. The capacity of rcviviscence lays in the tramal hyphae whkh Jrt 
slightly gelatinized or embedded in gelatinous material , which prevents drought d:una~e 

Norm:llly, however, basidiomes of both species live long, but not more than a year 
In fact the only difference between the genera is the more pronounced dcvclupm.:nt 

and splitting of the giJJs in Schizophyllum. 
In the literature there is one further fact , that may point towards a possible rclath ~ 

of Schizophyllum. Breitenbach & KranzJin ( 1986, Fig. 230) illustrate a spccuncn llf 
Loclmella alboviolascens (Alb . & Schw .: Fr.) Fr., showing 'inset-an ige Wuchcrungen' 
that are strikingly similar to developing lamellae of Schizophy l/um as illustrated in I i;. 
3a). The microscopical details given by the authors exclude a misidentification w1th tlllt 
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species. llowever, a specimen of the closely related L. villosa ( Pers.: Fr.) Gillet , col­
ltcted and isolated from the Netherlands, showed neither the spines nor other Scllizo­
phyllum-likc characters. 

The evidence presented here indicates that Schizophy llum commune can no longer 
fl( seen as an outsider in the basidiomycete system. The evidence for a developmental 
line from Cytidiella to Auriculariopsis and finally Schizoplly llwn is too convincing. A 
separate order SchizophylJalcs is not considered j ust ified , and the family Schizophylla­
me should also include Auriculariopsis (and, if retained, Cytidiella). The famiJy Auri· 
culariopsidaceae proposed by J ulich (1981) is certainly superfluous. If Memlius is ever 
considered to belong to the same family as Auriculariopsis, Schizophyllaceae Roze 
(1876) has priority above Meruliaceae Rea ( 1922). 
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NOTE ADDED TO THE PROOF 

After the submission of the manuscript additional material of Cytidiella me/:£'ri from 
Sweden could be examined. This fu Uy supported the close relationship with Auricula· 
riopsis amp/a and thus a new combination is proposed: Auriculariopsis melzeri (Pouzar) 
comb. nov. (basionym: Cytidiella melzeri Pouzar , Ceska Mykol. 8: 129. 1954). 

Material examined. SWEDEN: Upland , SvutsjBiandet, HUJersjl.l . 30 Apr. 1905. L. 
RomcU 2872~. on Pinussilvestris: S6dcrmanland, Sodcrtiiljc , l June 1949, Ph. Johansson (Fuf41i 
suecici 8720), on dry branch of Quercus ro bur. 



PERSOONIA 
Publis.llcd by the R ijkshcrb3rium, Lciden 
Volume 13. Part 4, pp. 505- 508 (19118) 

BOOKS RECEIVED BY THE RIJKSHERBARJUM UBRARY 

R. 1\gcrer. Colour atlas u[ ectomycorrlrizae [Fasc. J ]. (Einhorn-Verlag Edward Die ten­
berger GmbH. Schwabisch CmUnd. 1987.) Pp. 58, including 20 llalf-tone and 10 
Col. Pis .. loose-leaf system in binder. Price: OM 40.-. 

The increasing interest in and importance of cctomycorrhizae make it more and more 
demablc that cctomycorrhizae taken from the soil can be identified. In thjs loose-leaf 
colour atlas, expected to contain 200- 300 plates in the future, each mycorrhiza treated 
is illustrated on one plate with four good colour photographs and in addition on two 
pla tes with black-and-white microphotographs of the structures seen at the surface and in 
sections of the mycorrhi1.ae. In thjs ftrst fascicle I 0 species are being analyzed, viz.: 2 
Russulas. 4 Lactarius, 2 Dermocybcs, and 2 Tricholomas. In the introductory part an 
idcruification key and a glossary arc given. 

L. 113gara. Atlas lui b. ( Vydavatcl'stvo Osveta , Martin (Czcchosl.) 1987 .) Pp. 467 includ­
ing 187 Col. Pis. Price: K~s 80.-. 

A well-edited Czechoslovakian mushroom guide presenting 270 rather good to good 
coloured photographs of mainly common, but also qwte a few uncommon Central 
European rnacrofungi, mostly boleti and agarics but also some Ascomycetes, Gastromy­
cctl! and Aphyllophorales. 

Among the less frequently depicted species are: Vcrpa bolremica, Clovoriadclplrus 
jla•·o·immawral/ls, Boletus cdulis subsp. discolor. Boletus [ragilipes. Hygroplrorus fagi. 
H. otramentosus, Flammulina [ennoe. /,yoplryllum paeloclrroum, t . crassrfolium. Agari· 
c1rs oltipes. IActarius pinicolo. Russula goloclrroa. R. cremeoavellanea. R. mol/is. 

P. Konrad & A. Maublanc. leones selectae Fungumm. Vol. VI. Tcxte g~n~ral. (Reprint 
edition. Libreria edit rice Giovanna Biclla , Saronno ( lt .). 1987 .) Pp. 558. Price: Lire 
11 0.000. 

Wit h the appearing of the sixth volume, the endenvour to publish a reprint edition of 
rhe famous fungus atlas of Konrad & Maublanc has come to a successful end exactly on 
schedule. 

The whole work has been reproduced with much care , is printed on heavy glossy 
paper and. is handsomely bound in red anificial learher. 

The price is relatively low and brings this 'classical' mycological work again within 
rhc financial reach of institutes, mycological societies and amateurs building up a private 
mycological library. 
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M.M. Nauta. Revisie van de in Nederland voorkomende soorten 1•an her geslacl11 Agro· 
cybe ( Rijksherbarium, Leiden . 1987 .) Pp. 168, including 52 Text .figs. and 13 Distrib. 
Maps. Price: on. 10.-. 

In tllis revision , written in the Dutch language , 12 species and I unidentified taxon of 
Agrocybe found in the Netherlands are extensively described and copiously illu)trated 
with l.ine drawings of habit and microscopic characters including those of hymenophoral 
trama and pilcipcllis. Much attention is paid to the variability of the taxa. Distribution 
maps of the concerning taxa in the Netherlands arc provided. 

M. E. Noordeloos. Entoloma (Agaricales) in Europe. (J. Cramer in der Gebruder Bom­
traeger Vcrlagsbuchhandlung, Berlin-Stuttgart. 1987 .) Pp . 419, 128 Text-figs. Price. 
OM 280.-. 

The main part of this impressive work on the genus Emoloma consists of EuropcJn 
monographs of the Lepronia-like species, viz. the subgenera Tricltopilus. lnocl'pholus. 
Albolepronia. Leptonia, Paraleptonia, and Ompltaliopsis, altogether 95 species. 

These monographs are preceded by keys in English and German to all the c. ~ -5 
European species of Emoloma known to the author and a synopsis in which for allt hm 
species the correct name , synonymy, and references to selected descript ions. illustra­
tions and icones arc given (except for the taxa treated in the monographs) . In an appcn· 
dix to the synopsis descriptions and notes arc presented on 18 taxa (10 of whtch a r~ 

new) that belong to other subgenera than those monographed. All species fully described 
are illustrated by line drawings. J\ long list (50 pages) of insufficiently known and ex· 
eluded taxa is added. 

R. H. Petersen. nre davarioid fungi of New Zealand. (OSIR Science Information Pub· 
lishing Centre , Wellington. 1988.) Pp. Vll + 170, 143 Text· figs., 4 Col. Pis .. 2 Micro· 
fiches representing 11 3 Col. Slides. Price: S 48.95. 

Three visits of the author to New Zealand resulted in tltis monograph of the ascending 
clavarioid fungi of that country. The material has been collected mainly in Agothis. 
Nor/to fagus and Podocarpus forests. Descriptions and illustrations are given of I~ I t3X3, 
including 53 new species and 6 new varieties, in I I gcnera, onc of which is newly descri~d 
(SC'tigeroclal'ula). For practical reasons some genera , e.g. Typltulo and Pistil/aria ha\'t 
been omitted. The four colour plates are watercolours by Mary Taylor representing 15 
species. 

At first sight it looks as if none of the new species and varieties arc validly published, 
as no types are mentioned in the protologues. as is usually done . The types arc indic:ucd. 
however, at the end of the book in an enumeration of the specimens examined. 

A. Y. Rossman, M. E. Palm & L. J . Spielman. A literature guide for the ideutification of 
plant patlrogenic Fungi. (American Phytopathological Society Press, St. Pa ul. Minne­
sota. 1987 .) Pp. 252. Price: S 30.00 ($ 24 .00 inside U.S.A.). 
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The purpose of this guide is to bridge the gap between the worldwide mycological 
literature on plant pathogenic Fungi and those who wish to use it. This is stated in the 
introduction of this very practical book and this purpose seems well served. 

The first five pages are filled with a list of general identification literature oft he larger 
groups, particularly of orders. The bulk of the book consists of a list of references to 
such literature alphabetical by genus, followed by indexes to authors and generic names. 

Each generic entry consists of the correct name with up-dated author citation, the 
name of the order to which the genus belongs, the number of species described , a list 
of taxonomic references alphabetical by the author names, and concise general infor­
mation on the plant pathogenic activities of the genus. 

R. Singer & B. Harris. Mushrooms and truffles. Botany, cultivation, and utilization, 2nd 
Ed. (Koeltz Scientific Books, Koenigstein . 1987 .) Pp. 389,4 Text-figs., 29 Half-tone 
Pis., 4 Col. Pis. and 6 Tables. Price: DM 120.-. 

A second and enlarged edition of Singer's well-known book on the cultivation of 
edible fungi. The original text has been altered only very slightly. The book is rendered 
up to date by an appendix written by the second author in which t he latest results of 
mushroomgrowing research on Agaricus bisporus. Volvariello volvacea. l .e11ti11us edodes, 
truffles, and various other fungi are compiled. The bibliography has grown considerably. 

K. Vanky. Jllusrrated genera of smut fungi. (Cryptogamic Studies 1. Gustaf Fischer Ver­
lag. Stuttgart & New York. 1987 .) Pp. Vfl + 159, 62 Pis. Price: OM 68.- . (OM 61.20 
for subscribers to Cryptogamic Studies.) 

A concise introduction to morphology, life cycles, systematics, and phylogeny of 
the Ust ilaginales is followed by a key to the accepted genera. The main pan of the book 
consists of descriptions and synonymy of the accepted and a few not definitely accepted 
genera, 55 altogether, and of one species of each of these genera. Each of these species is 
also represented on a usuaJ full page plate mostly including drawings of the infection 
symptoms on the host, SEM and/or LM photographs of the spores, illustrations of spore 
germination. etc. 

This book will prove to be a great help to all mycologists who have to or like to iden­
tify plant pathogenic fungi . 

R. Watling & N. M. Gregory. Stropllariaceae & Coprinaceae p.p. (British Fungus Flora 
S. Royal Botanic Garden , Edinburgh. 1987.) Pp. 121, 104 Text-figs. Price: t 9.­
(including postage;£ 8.50 in U.K.). 

In this fifth part of the well-known British Fungus Flora keys to and description of 
the c. 75 1:3ritish representatives of the genera Hy plwlomo. Melanows, Psilocybe, Srro­
fJIIOrio. l .ocrymaria. and Ponaeolus are given. The genera Plio/iota and Kuelmeromyces 
are excluded from the Strophariaceae. A selection of drawings of habit , spores, cystidia, 
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and other structures relating 10 more than half of the species treated arc gathered on 
full -page plates at the back of the book. An ecological list of species, an index to the 
most important synonyms and misidentifications, and an enumeration of rejected names 
arc added. A key to hallucinogenic species of the Strophariaceae and descriptions of the 
cxtralimital Psilocybe cubensis and Copelandia cyanescens arc supplied for forensic pur· 
poses. 

V. Wirth . Die F/ecluen Baden- IViimembergs. (Verlag Eugen Ulmer GmbH & Co., Stutt· 
gan. 1987.) Pp. 528,408 Col. Pls.,860 Distrib . Maps. Price: OM 78.-. 

A very well edited and richly illustrated survey of the lichens of 13aden-WOrttcmbcrg. 
the most south-wcstcm state of West Germany. The genera arc treated in alphabct1cal 
order. For each genus an enumeration of the indigenous species is followed by a concise 
description of the genus, an account of the ecology and distribution of its species and 
observations on decrease or increase of their populations. The maps represent the (hstn· 
but ion data on c. I 000 species. The coloured photographs arc of excellent quality. 

The introductory chapters (c. 30 pp.) contain a description of the mapping method 
used , elaborate data on geology and climate with maps, discussion on changes in distri· 
but ion patterns with emphasis on the decrease of populations of many species and the 
nature conservation aspects of these phenomena. 

It is to be expected that this book, that many will buy j ust for the sheer beauty of its 
illustrations, will have a great positive effect on the general interest in lichens in Europe. 

J . E. Wright. 111e genus Tldostoma {Gastromycetes) - A world monograph. ( Biblio· 
theca mycologica 11 3. J . Cramer in der GebrOdcr Borntraeger Verlagsbuchhandlung. 
Berlin & St uugart . 1987 .) Pp. 338, 156 Text-figs., 50 Pis. Price: OM 160.-. 

The rather surprisingly high number of I 39 species of Tltlosroma are extens1vcly 
described in this respectable world monograph , which is the result of research that stretch· 
cd over a period of 30 years and included the analyses of thousands of specimens from 
the most important herbaria of the world . 

The genus is subdivided into two subgenera, viz. subgenus Tttlostoma with 10 sec­
tions and subgenus Lacerosromo nob. with I section. Unfortunately the term series is 
incorrectly used for a rank between subgenus and section where the term supcrscction 
would have been better. 

The systematical arrangement of the species is given in a synopsis but in the dcscnp· 
tive pan of the book the species and lower taxa arc treated in alphabetical order. which 
makes it necessary to consult the index of the book or to scan the synopsis in order to 
find out where in the genus the concerning species is classified. 

Collections examined are cited. Of most species a drawing of spores and capillitium is 
presented. whereas a great number of SEM photographs demonstrate the taxonomic 
value of spore ornamentation in Tltlosromo. Photographs of types and other spccirn(:ns 
of many species arc added. 
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I NDEX 

lioe~ names arc in bold· face type. Subdivisions of genera nrc indicated by the sign §,illustrations by 
an uterisk (•) added to the page number. 

Acbxtomium 265: globosum 265, 307 
ACithtca I i 4, 279: purpurca 174 
Acremonium aranearum 468 
Acrophi:&lophora 287, 289: fusispora 289; levis 

289: nainiana 289 
Actinodcndron verticiUatum 182 
Aclinospora 283 
Addoroccus cladoniae 304 
Agaricus 113, 118, 119: § Bitorqucs 118: § 

Collybi3 427: § Lanagaricus 118: § Lima· 
cium 71 ; § Magicl J 13, 118: adstringens 
416: amcthystcus 27; amcthystinus 27, 28: 
arcuatus 413, 414, 4 l5, 416 : var. cognatus 
414. arcolatus 366, 36 7. 368: atropurpurca 
191 : aurivellus 78, 80; bcrnardli 118; bin· 
gensis 118; bitorquis 113, 119; brcvipcs 
403: <-':lmpanulatus 436: campestroldcs 118: 
C\llltharcllus 139, 140; cameus 29: carpoplli· 
Ius 4, ccraceus 140, 141 : cerifcrus 80: com· 
cus 142, 156: conissans 81; cossus 70. 7l: 
croccus 156: disCOX.Illlthus 7 1. 74 : cbumcus 
69. 70. 7 1, 72: elongatus 7 1: expallcns 323 ; 
exscissus 410: cxsuccus 315, 316; fo.rinaceus 
29: fraternus 39. 40, 384 : geestcr.ani 114•, 
115\ 117, 118, 119, 120, 121 • : gcminus 
379: giganrcus 190. 315, 316: grammopo­
dius 404 ; hudsonil 251: humilis 402, 424, 
429: Yilr. fragilUma 428. 429: hypopithys 
201 : imbricatus 79, laccatus 28: var. arne· 
thystcus 27: languidus 256: leucoph11eus 72, 
73. 1imulatus 14: lutcoviolaceus 191 : mcla· 
leucu~ 402, 426 : var. poliolcucus424: mclco· 
lens 118: melizcus 73: min in tus 147: mixtus 
81: muncatus 18: murinaceus 149: nitcns 71, 
74: niudus 190, 191, 317: var. atropurpu· 
reus 191 ; var. nltidus 191. 317; tJ purpurco· 
fuligineus 317: nitr:uus 149: obrusseus 143. 
ISO: obtusatus 339: ohicnsis 29. 30. 3 7; ore· 
inus 427. 428,429: parvulus203. 205: pcqui· 
nii 119: phaeopodius 427: pilosus 25 I ; pipe· 
ratus P cxsuccus 190: plicatilis 441 : plumu· 
losus 203: poliolcucus 402: populncus 8 1: 
ptcrigcnus P saccharin us 240: pubcsccntipes 
201; purpureus 190. 191.317: pusillomyces 
325: pusillus 205. 206; rasilis 408: ri igalU· 

nus 190, 3 17; roscUus 29: saccharinus 240; 
scarnbus 81 : sciophanus 153; seminudus 
321. 323: setosus 241 : siccus 244; sistratus 
323: squarrosus 78: striatus 442: subcamcus 
29: subpulvcrulentus 4 17; subrufescens 11 9: 
subsquarrosus 78: subtilirugatus 436 ; taylori 
205, 207. 208, 209; ICStUdi.nCUS 427; triCO· 
lor 256: tristis 156 : trisulphuratus 11 8: trun· 
catus 379: tu rritus 402, 422; turundus 154, 
156. 157: vcllcrcusPexsuccus 316; virglncus 
157: volvntus 119: wieslar1dri 20 

Agrocybe 463 
AjcUomyccs 173, 284, 286; dcrmatitidis 286 
Albcrtiniclla 293; polyporicola 293; reticulata 

293 
Aleuria 227 
Allcsc:hcria 283 
Amanita pusilla 205. 206. 209 
Amauroascaceae 284 
Amauroascus 173, 185, 284, 285: uurcus 177, 

285; cchinulatus 178. 185 : lcuehnli 180. 
285: mutatus 182.285: niger 179,285: rcti· 
culatus 180: verrucosus 285: volatilis·patcllis 
183.285 

Amblyosporium 287. 29 1: sponglosum 291 
Ambrosiozyma 166, 169 
Amorphothcca 295: reslnac 295 
Amylostereurn 500: chtlillctii 500; laevigatum 

500 
Androsaccus buxi 249: eufoli:nus 24 L; hudsonii 

251 
Anixiopsis 178. 285 ; fulvcscens 285 : stcrcoraria 

285 
AnthostomeUn cau1icola 304 : lugubris 308: 

palmicolll 310 
Anthracobia 227 
Aphanoascus 178, 285, 388; canadensis 280; 

cinnnbarinus 285; fulvcscens 285 
Apinsin 284, 285: graminicola 285 
Apiosordaria rotula 31 J, 312; venuculosa 312 
Apiospora 164 
Apodospora 265 
Aporothielavia 295; lcptodcrma 295 
Arnchniotus 173. 174. 175. L 77. 185, 279; :Ubi· 

cans 177: citrinus 177: dankalicnsis 177: 
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desenorum 178; navoluteus 178: &Jomcra· 
tus 178: hebridensis 179, 182: indicus 179: 
Intermedius 179: 1anatus 179: 1ectardii 179: 
niger 179: purpureus 180: rcticubtus 180, 
285; rubcr 173, 174, 18l :striatisporus 181 : 
trachyspermus 18 1: uisporus 18 1: \'Crrucu· 
1osus 182: vo1atilis·patcUus 183 

Arachnomyccs 284, 286: mlnimus 286 : nitidus 
286: su1phurcus 286 

Aiachnotheca 173, 284: aJbicans 177, 285 : glo· 
mcrata 178.285: vriesii 285 

Araucaria 284 
Arco1ospora bosensis 303 
Armillaria rhombo~pora 7 
Amium arizonense 303; cirrifcrum 304: hll'tum 

307; lnacqualatcraJis 307: k3nsensc 307: 
1cporinum 308: macrothcca 303, 308, 309: 
olerum 303. 305, 307, 309: ontariensc 309: 
tomentosum 312 

i\rthrinium 163• , 164, 169: sphacrospcrmu 
163 

Arthroascusjavnncnsis 164 
Arthrocristula 290 
Arlhrodenn3 278, 279.280: currcyi 279 
Arthrographls 288, 290, 29 1, 297: kalral 29 1 
Auhropsis 290 
Ascobolus 93. inqgnis 91 : pulcherrimus 94, 96: 

raripilus 89 
Ascocalvatia 281 : alvcolata 178, 281 : dura 178, 

28 1 
Ascodcsmis 295 
Ascoide:a 163, 166; africana 162, 165* , 166: 

rubcsccns 162, 165 •, 166 
Ascophanus oocmansii 375, 376 
Ascozonus 227, 370, 315. 376: woolhopcnsis 

375 
Asordaria 263,265.301, 310; arcdca 266,268. 

303: conoidea 266, 305 goudaensis 266, 
306: humana 265, 268, 307. 31 1. 312: 
islandica 266, 268, 269• : mabokeensis 266, 
268, 308: proliClea 266. 268, 310 : sibu tii 
266. 268. 311 : tcncrifac 263.265.266, 267• 

Aspergillus 162. 163•, 164, 166, 168, 169, 
188, 274. 275 , 276. 277. 287. 288: acan· 
thosporus 277: al liaceus 277: chryscllus 
277 : citrlsporus 277: crcmeus 277: flavipcs 
277: glaucus 276, 288: japonicus 277: nidu· 
lans 276: niger 277: nivcus 277: ornatus 
277: splnulo us 282 

Auriculariopsis 495. 500, 502,503 : ampla 495, 
496•. 497 • , 500,504: melzcri 504 

Auxanhron 173, 183. 284, 285. 297: C31ifor· 
nicnsc 177,285: conjuga tum 177. ullnn11.11 
181.182: zuffianum 177, 178 

Oackusia 283 
Bargclliniil 289 
Basipctospora 280. 283. 287. 289: chlamydo­

sporis 289; rubra 289: varlabili~ 289 
Bcauveria 457, 468: uranearum 468: a rcn~rium 

468; ba.uiana 468: nivca 467, 468• 
lllastomyces dcrrnatitidiS 290 
Blastoschitomyces 292: pscudotuchospor~ H! 
Bombard ia bombarda 303 
Bombardioidea bombard101dcs 303. SCIIl!OJ nco-

sis 311 : stercoris 308 
OoothieUa 265: tcuupora 265 
Bouyomonilia 288, 291 : schcclcac 291 
Briosl3 162. 163•, 169, 290:cubisporJ 1 6~. 163 ' 
Brunneospora 387. 388: rcticubta 387, JSS' , 

389• 
Ryuoascus 173, 281, 282. 388: slnJusporu) 

162, 163•, 173, 18 1, 274,282 
Oyssochlamys 162. 164, 281. 282. lulvJ 161. 

163• , 282: nivca 181. 282: 'tnata 282: •tr· 
rucosa 282: zollcrniac 282 

CamarophyUopsis 386: micacta 386. ph:~<.-.>~ o· 
tha 386 

CamarophyUus 138. 144. § cbulanm 61. b~r· 
kclcyanus 139: cincrcllu 386. h~rrc>.:)·bo~ 
des 386: laccatus 29: ncbulari~ 61. 149 

Carpcnteles 277 
Cephaloascus 168• , 169. albzdus 162, 168•: 

fragrans 162, 163• . 166 
Cephalosporium 293, 294, 295 
Cephnlotheca 281.282: polyporicol3 294: 1.11\"0· 

ryi 294; splcndcn' 293: sulphurca 282 
Cephalouichum 286 
Ce~tocystiopsis 166 
Cc~tocystis 161, 166. 294, 296. fimbnm 161. 

162, 166, 167* 
Cercophora 304, 309: caltfom•ca 304. caJdJll 

304, 308: coprophila 303, 305, 306. tle­
phOJltina 310: hydrophila 307. IJnug~nosa 
308: sarawacen'i.' 310: sordariozdes 305, 
3 11 : striata 311 

Cercostoma notarisii 3 11 
Chactornidium 227 
Chnetomium 185. 265: brasilicn~is 227 
Owctosartorya 276, 277: chryscUus 277. ere-

mea 277 
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Chl.lara 166. 168.293.294 
Oleilymcnia 91, 93, 94, 227: fimlcola 93: hya· 

lochacta 89.91; insignis 9 1, 92• , 93, 94,96: 
pulchcrnma 94, 95•, 96: raripila 89, 90•, 
91 ; SIC!i..'OIC3 94 

Chnonta pequinii 119 
Ouywmlia 169. 270. 288, 292: sitophila 270, 

292 
Chry<e>sponum 175, 179, 18 1,274.278.279. 

283. 284. 285. 288. 290; mcrdarium 290: 
semtum 279 

Citromyccs 288 
Cbdosarum 162. 163.288 
Oadosponum 169: resinac 295 
Oadosporothyrium 128: ncpalcnsc 128 
OitOC)'bc 73: amethystina 28: laccata 28: var. 

p:tllidifolia 30. 37; var. rufo -camca 34: var. 
striatula 30: ncbularis 197, 416: ohicnsis 29, 
37. pumil3 39: roseUa 258: tortillis var. gra· 
cilis 30. 37: trunca tus 379 

Oono~ta chys 169. 289 
Collybta Jmcth ystina 28: laccata 29 : longipcs 50 
Coniochacta 296, 309; discospora 305; hWlscnii 

307 . lcucoplaca 308; m:tlaootricha 308: philo· 
coproidcs 310 : pulvcracea 306: scatigcna 
305.310 

Conncrsia 293. 294: rilstonii 294 
Conocybc 463 
Cookcina 213: sulcipes 228 
Copnnus 479: § Auricomi433,434,435,447*, 

448•: § Clabri 433, 434 , 435 . 436, 437, 
442. 447• , 448•; § Pscudocoprinus 433, 
434. § Setulosi 362, 434, 445, 480, 487; 
amicomus 433. 434, 435• . 436. 444, 445, 
44 7' , 448' : bcUulus 48 1, 482" . 4 83: calli· 
nu~ 445: CWldid.atus 483, 484 • : cardiasporus 
4!11 . coniophorus 480; cordisporus 480, 
481 : cortinatus 479,480,481, 482•,483, 
484 : crcnntus 435, 436: domcsticus 445: 
cphcmcroidcs 48 1; filiform is 480: galcricu­
liformi~ 434. 441, 444, 448• : hWlscnii 435. 
436. 444. 445: hcmcrobius 433, 435, 436, 
437. 442. 444. 445; hercules 4 33, 4 35,437. 
442. 443. 448•; hcxagonosporus 444: iocu· 
laris 485• , 486: kuehncri 434. 437. 438• . 
439.440. 441,444,445, 447•,448•: lciocc· 
ccphaJus 434, 438, 4 39, 440.441,442.445. 
447•. 448•: longipcs 443, 444 : lutcoccpha· 
Ius 481 : marculentus 444 : megaspcrmus435, 
437. 442. 444, 445, 448• : micaceus 445: 
miser 434.437.439, 447•, 448: niveus 480, 

481 : nudiceps 435 . 437. 443, 444, 445, 
448• ; patouillardii 440, 480, 481 ; plicatilis 
434, 4 35, 4 36, 439, 440, 444, 445,447 • , 
448*; var. microsporus 4 33, 438, 4 39; var. 
plicatilis 439; poliomaiJu~ 4 81: pseudocor· 
tinatus 481; pscudonycthcmcrus 444; rapi· 
dus 441 : rimosus 444: singularis 486, 487• : 
sociatus 436; supcriusculus 44 1: vclaris 439 

Coprobia 227 
CoremieUa 162, 169, 274, 280. 282, 288, 290: 

cubispora 290; cuboidca 290 
Coremium 288 
Con inarius t raganus 27.28 
Corynascus 290 
Cristaspora 276, 278; arxii 278 
Cryptcndoxyla 293, 294: hypophloia 294 
Ctcnomyccs 278. 279: serr:uus 176, 279 
Culicinornyces 467 
Cuphophyllus 144 : nebularis 6 1 
C:urvularia 381; lunata 381, 382: subu1ata 381, 

382 
Cylindrobasidium evolvcns 495 
Cystodcrma rhombosporum 7 : scminuda 32 1 
Cystolepiota 321, 323; bucknallii 323; semi· 

nuda 321, 322*, 323, 324•, 325: sistrata 
321,323, 324 : sororia 321. 324 

Cytidiu floccu1enta 495 
CytidicUa 500,503: mc1zcri 500,504 

l>actylom)•ccs 283 
Dasyobolus insignis 91 
Dematophora 287 
Dichlacna 276, 277; 1entisei 277 
Dichotomomyces 276, 278: ccjpii 278 
Dictyoarthrinium 164 
Dicyma 287 
Dihetcrospora 467 
Diospyros 284 
Diplostcphanus 276 
Dipodascus 163, 292, 293: australiensis 162, 

163• , 164; gcotrichum 164. 274, 292; mag­
nusii 166,292: rccssii 292 

Disarticulatus 174, 279; devrocyi 174, 178 
Dryophlla limulata 14 ; muricata 18 

Edyuillia 276 
EidWltclla 283 
Eludia 288 
Elcuthcrascus 169, 188. 295: cris tatus 169: lee· 

tardii 169, 179. 188. 295: peruvian us 169: 
tubcrculatus 162, 167 
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FmetccUopsis 293, 294; tcrricol:l. 294 
£mcricclla 164, 188, 276: varicco1or 276 
FmmonslcU:a 173. 284. 286: capsubta 286 
Fndomyccs 163 
t.:ndomycopscll:~ 164 
F:ntoloma 123; § Lcptoni:~ 123, 125; junipcri· 

num 123, 124 ' , 125: lampropus 123, 125 : 
splendid! simum 125 

F:ntosord:tria clypcatn 304: pertidiosa 310 
Ephcmcro!ISCUS 295: vcrLicillatu~ 295 
Fpide rmophyton 288,291: floccosum 291 
Erem:ascus 28 1. 283: albus 283: ferilis 283 
F..upenicillium 162. 276 . 277. 278: cru\taccum 

277 
Furophium 166. 296: trin:acriiformc 161. 296 
l:.uro ti:IJes 273. 275 
l'u rotium 162. 164, 276; athedum 276: hcrba· 

riorum 276 
~u typeUa padi 194 

Faurclin:t 296. 297; clongata 296: fi migena 296 
Fcnncllia 276 : navipcs 277: nivea 277 
Fimaria 2 13.2 14.220, 227: ccrvaria 2 14.220, 

22 1. 222. 223 ' , 229: thcioleuca 214 ,215. 
2 17• .221.222.223• ,226,227 

1-imcLariella rabenhorstii 3 10 
A:ammub limulata 14: muricata 17. 19 
Aammubster I. 2, 3. 4. 8. 22: albopunct:uus 

22. 23: carpophiloides 8. 9, 10 : cafJ)()plulus 
3, 4 , 7. 8. 9. 11• , 14: v:u . carpophilus 8. 9, 
10. II•: Vll r. dlombosporus 9, 10. u•: var. 
subincamatus 9, 10, 11 • , 12: dcn ticui.Jtus 
19, 20:crlnaceUus 19: fcrrugineus 4, 6• :ru i· 
sporus 8. gracilis 4, 22, 23*: granulosus 4, 
s•; harrisonli 23: limula toidcs 14. 15: limu· 
la tus 2. 3, 4 , 14, 15. 16 ", 17, 19. 20: v;u. 
hmulatus I S. 16• : var. litus 15. 16 ' , 17: var. 
novasilvcnsls 15. 16'. 18: microspilus 8, 9. 
muncatu 2. 3, 4 , 14, 18. 19' , 20: novull· 
vcnsis 14, 18; pusillimus 13; rhombosporu' 
8: SD.liciphilu 8 ; speircoidcs 4, 13• , 14 ; sub· 
mcarnatus 8: "ic land ri 4. 20, 21 • , 22: 
spec. 4 , 21", 22 

nammulina 4 89. 49 1, 492. 493: callistoponol­
dc~ 493: fennae 493: mediterranea 489, 
490• , 49 1. 492 • , 493: ononidis 489. 493; 
vclut ipes 493 

Flocculina I . 4: c3rpophila 7: carpophiloidcs 8; 
crinacccUa 19. fcrrugjnca 6: granulo~>~~ 5; 
llmubta 14 : murlcata 19: pusiiUma 13; 
rhombospora 7: subincarn:tta 8 

Fr.~gosphaeri.a 293, 294; purpurc3 29.$· rt!ll-
formis 294: savoryi 294 

Fulvidub llmulata 14 
F\Jmagopsis 127: trigliphloidesl27, 12 
Fungus cinn:lmomeus 379 
Fusarium 169,274 
Fusispor3 323 

Calactomyccs 275 , 292 
Calera carpophila 7 
C:alcrina 22: :t.n theliac 24 : ha rri'!Oni i 24 • 
Gebslnospora 265; tetras perm a 162, 167' . 169 
Cenieulisporium 287 
Ccomyees 162, 181, 280, 282. 283. 2 8. 290. 

p:t.nnorum 282, 290 
cco~mithia 289 
Ccotrichum 163• , 164, 284, 287, .!92. ~rmiiU· 

rlae 292: candidum 163, 164, 274. 292:c~p:· 
tatum 292: eriense 292: tcrrcstre 162. 165' . 
166,292 

Ccrroncm3 grossulum 140 
Cllocladium 274 
Cliomastix 286 
C1oioccph:ala 237: spec. 237 
Craphium 166 
CymnasccU!! 173, 174, 175. 177. 188. 2ibfi· 

l:lmcntosa 177: aur:t.nU..ca 174. l1i. ISS. 
kamyschkoi 179 

Cyrnnoascordes 174. 175. 279. pctalosporus 
174 , 179 

Gymnoascus 173, 174 , 115, 176, 177, I . 
279; alatosporus 17 5, 177: aur:lniiJcus I S. 
176• , 177, 179, I 82; :~u reu~ 177 . lltfur,':IIUI 
177: bourquelotii I 77: brcvisctO)u; 17i, 
californiensis 177: candidu' 177: cttrinus 
175, 176*, 177:connuens 177.cornkubtus 
177; dank:al ien.sis 175, I 76• . 177, 17 . 1 I. 
demonbreunii 178, 296. descrto ru m PS. 
176*. 178: devroeyi 115. 178: duE"Jycn•IS 
178: durus 178, 28 1: crdarnti 178. 113\'US 
178; gypseus 178: mtcrmedtu\ 179. JOh'l­
stonii 179: litto r311s 175, 176 ' . 1 79. 1~~ 
tnchus 179: luteus 179. myno,poru' 1'19 
nodulosus 17S, 177, I 79: omcola 179. petl· 
losporus 175, 179 ; punc:t:uu~ 115. 176' . 
180;reessii 174,175, 176" .177. 17 . 179, 
180. 181. I 88, 279: retlc:uiJtu' 173. 175, 
180: rhousiogonsylinu~ 181: ro)cus lSI: 
ruber 175, 176• , 181: setO)U\ 181 . ''Ldme 
I 8 1: stipitatus 181 : )ubumbnnus 181. 
sudans 181. udagawac 175, 18 1, 181". 
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umbrmus 182: uncin:uus 182.279: verruco­
sus 182. vcrticillatus 182: vinaceus 182: l:Uf· 
fiMIU) 183 

O>mnocurouum 276 
G>mnop1lu\ 3. 463: fulgcns 464: liquiritinc 

465: spectabilis 464, 465 
C)rophlb adstnngens 416; arcuata 414; brevi· 

pes 403: grammopodia 404: var. brcvipcs 
403: mcla.lcuca 402; ore ina 428: rasilis 408: 
IUIIIIJ 422 

Hamqrera 162. 281. 282; avcllanca 282: spinu· 
lou 2112 

lb.nsenula 166 
llansford•a 287 
lbpsldOSJX)ra 293, 294; irrcgu1aris 294 
Htbtloma 379. sacch;uio1ens 362: truncatus 

379 
lldmi.nthosphocria clavariac 304: sububtum 

381 
llemla\CO~ponurn 295, 381: spinulosum 169 
llem•carpcntclcs 276, 277: ornata 277: para· 

do~u~ 277: thaxtcri 277 
llemliTI)'OCna mauci 61. 68 
fkmiQIIOIY3 277 
lltm1spora 289 
lhstopla,ma 284. 288. 291. capsubtum 286. 

291 
llohenbuchcli:l 237. 260, 262: :urococrulca 

262. culm .cola 260, 261* 
llormoascus 166, 168•. 169: platypodis 162. 

163• 
Hormoconi~ rcsinac 295 
llorm~raphis 288. 291 ; r:~mirczil 29 1 
Hum.uiJ 227: pulchcrrirnn 94 : stcrcorca var. 

ul\l~nu 91 
llydropu~ 489. 491: mcditcrrancus 489 
ll)pocybc 64. 66. 68. 137, 138. ISO.§ Coc­

Cint"ac 60. 155: § CuphophyUu.s 6 1, 68: § 
ll>r roC)'bc 68, 144: § lnsipidac 137: § 
~bcro,porac 64 . 15 1: § 1'scudohypocybc 
144. ISO. § Psiuacini 146: § Pumcct 146: 
§ Squamulosae 60, 155: ncutoconica 65. 
t.n. 143. 151, 152: vur. cuspidata 65: 
Jlllocnn (, ~i lvatica 65, 66: aurontiolu tesccns 
65. 138, 139. 152; ourantiosp1cndcns 138, 
ISO. :lll rantiovi~cida 144: bcrkc1cyi 139. 
151. 1S7: b1miniata 60: calcarurn 57. 60, 
611: calcrphila 57. 58. 59* , 60. 148, 155: 
~Jnthardl us 139. 147, 156: oeraoca 140, 
141. IS6. 157, 158: ch1orophana 141. 146; 

var. aurantincn 138, 14 1, 146; cinerea 61 : 
cincrclla 386: cit rina 64, 158: citrinopallida 
68: clivialis 142, 146: coccincocrcnata var. 
sphagnophila 138, 154: f. ambigua 138. 
154: conica 141. 142, 144, 150, 152, 156: 
var. chloroidcs 141 , 142: vnr. conicopalus­
tris 143; conicopalust ris 142: constricto· 
spora 59•, 60, 143, 156: croceus 143; cus­
pidata 65, 162 : cyslldiata 143, 144, 145•. 
l S I ; distans 145; var. fornicata 146; vaJ. 
streptopus 146; curoflavC!>cens 141 , 145, 
146: n~vcsccns 141, 145, 146, ISO; forn i­
ca ta 138. 145, 146, 156: var. fomicata 142; 
glutinjpcs 13 7: &riseopalllda 6 1, 68, 146; 
149; helobia 144 : 148: hygrocyb<Mdes 386; 
intermedht 144; koi\I3dil 65, 147, 150: vaJ. 
konr.~dii 152; vur. pseudopcrsistens 65, 152, 
153: f. pscudopcrsbtens 65: !acta 64, 153; 
langei 138, 147, 15 1, 152: lcpida 139,147, 
156: 1ilacin~ 68; lu tcolacta 61, 62• , 63, 64; 
marchU 60, 155; miniata 58, 59• . 60, 148, 
149, 155. 156: var. mollis 148, 149; mo11i 
148; moseri 148, 149:murinaoca l 50; nigrcs· 
ccns 152: nitiosa 149: nitrata 149, ISO: 
nivca 146, 150, 157: obrussca 143, 150, 
153: ononil 139, 151: ovina 149: pcrplexa 
151. 154 : pcrsistens 138. 143, 147. lSI. 
152: var. cuspidata 138, 139, 143, 152; va r. 
pcrsistens 139: protcnsis 138, 139, 153; var. 
p3l.lida 139, 151, 157: pscudocontca 142, 
149: 152: pseudocuspldata 65. 152; psitta· 
cina 153, 463; var. californica 464; var. pJt· 
lacina 464: puniccus var. nigresccns 149: 
quieta 153, 157:sciophana 151.153;strangu· 
lata 60. 148, 155, IS6:strcptopus 146, 156: 
subccracea 140, 156: ~ubglobispora 64, 65. 
151: f. aurantioruba 64, 65• : ~ubsuangulata 

60: subviobcca 138: subvitcllina 156, 157. 
158: tristis 142, 156: turunda 139, 156: 
viola 66, 67• , 68: virginea 146, 150, !56: 
var. fuscesecns 146: vitellina 63, 64, 137: 
vitcllinoides 156, 151. 158; xanthochroa 68 

llygrophorus 69, 70. 73: acutooonicus 143; 
alboviolaceus 138: b3rbatulus 70, 74, 15; 
carpini 70, 73; ccraccu~ 140: chrysaspis 70, 
7 1, 74: cinercus 61; coccincocrcnatus 154, 
156: conicopalustris 142; conicus var. per· 
sis tens 151: cossus 70, 71. 74 : cuspidatus 
143: discoxanthus 7 1, 73, 74 : ebumeus 69, 
7 1, 72. 75: var. qucrcctorum 73, 7S: f:1gj 
72, 75. hedrYchiJ 7 1, 72. 73; karsteniJ 72, 
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73, 74: leucophaeus 70, 72, 73; lindtncri 70, 
73; mclizeus 72, 73, 74 ; mctapodius 149; 
mlcaceus 386; minintus 57 ,147, 148,155 ; 
vnr . sphagnophilus 154; nlgresccns 149; 
nivcus var. fuscesccns 146; obrusseus 150, 
lSI ; pcnarius 70, 72, 74, 75; pcrplexus 153: 
persistens 152, ph:tcoxanthus 386; piccac 
69, 7 1; qucrcctorum 72, 15; quietus 14 3, 
150: sciophanus 154; spodoleueus 73. 74 : 
strangulatus 58, 60. 147, 154 , !55, 156. 
subcernocus 140; turundus 154, 156; V:lr. 

lcpidus l 39: va r. moiUs 148 ; va.r. turundus 
154 ; unicolor 70, 73: vatlcanus 73; violeipes 
68. virgineus 157: vitcllinus 61,63 

Hypocopra amphisphacroides 302: brefeldii 
303; equorum 306: fimeti 306; merdaria 
308; stercorana 311 

llypophyUum medium 418 

lnocybe 463: calamist rata 473: du lcam:1ra 2, 3 
lnzengaea 276 
lsaria 467 

Jafnca 227 

Kazulia 127, 128:vagans 127,128 
Xeratlnomyccs 288, 291: ajcllor 291 
Kerat inophyton 285: durum l 78, 285: terreum 

285 
KuehnJcUa 285 

Laccorio 27, 28, 29, 32, 39, 41 , 383: affinis 37; 
var. :mgllca 37: var. saidoa 383, 384 : altaica 
4 1: amethystca 27, 28: :lrnethystina 27: 
angllca 37: bicolor 32, 383, 385• : calospora 
28: farinacea 29, 383: fraterna 32, 37, 39, 
41 , 383, 384 ; glabripes 32, 33: laccata 27. 
28, 29, 32, 33, 384 : vor. affinis 30, 37; var. 
anglica 30, 37: var. bicolor 383; var. car­
bonicola 30. 34, 36: var. chilcnsis 30, 34: 
var. decurrcns 30, 37; var. gibba 30, 34: var. 
intermcdia 3 1, 37: var. laccota 30, 34. 35 
36• ; V3I. minuta 34: var. mocUcri 30. 34, 
36•, 37: v3I. pallidifoUa 34, 37, 38•, 383. 
384, 385•: var. pscudobicolor 3 1, 35, 36, 
383, 385•; var. pumila 39; var. rosclla 29: 
vur. subalpina 31. 37; var. umensls 31. 37 ; 
var. vulcanica 3 1, 35, 36: r. bispora 39. 384 : 
r. min uta 3 1: latcritia 39, 40. 384 ; montana 
32: nobllis 32: oblongospora 32: ohiensis 
29. 32. 37, 39; v:1r. ohiensu 37: proxima 32, 

36: V3I. bicolor 383; pumlla 33, 39. 4 1.~ 
tia 37; miatula 32, 33, 39, 41 : tctmpor• 
29, 32, 37; var. aberrans 31, 34: var. m~JOI 
37: var. pcladae 3 1, 34; var. pcullcnsi 31, 
34, 37; var. scotica 31 , 37; var. te uaspora 
3 1, 3 7: V3I. voldiricnsis 31, 34: var xenJ31: 
tonilis 41 : trlchodcrmophom 32 

Lachnca insignis 9 l : pulchemma 94 
LachncUa alboviolasocns 502. vll losa 503 
Lacrymaria velutina 363,367, 368 
Lactarius pipcratus (J exsuccus 315: qu.etus 

ISO; veUereus 316 
Lasiobolus 9l, 94, 96 ; pulcherrimus 94: rarip~ 

Ius 89 
Lasiosphaeria 265 
Leiothecium 284. 286: cllipsoidcum 286 
Lepiota 321: hemisph:aerica 325: rhombospora 

7. 10: seminuda 321. 323: r. muuma 321 
sistrata 321, 324 ; var. scminuda 321: f. 
minima 321 : sororia 321, 324 ". 325. sub­
alba 323 

Lcpista irina 41 2 
Lcptographium 166, 296 
Lepto phacria doliolum 195. var. conoidea 195. 

196; V3I. doliolum 196.grandispo!2 J9J 
Leuconeurospora 296: pulchcrnma 296 
LeucopaxjJJus gigantcus 190 
Lcucosphacra 294 ; emdcnli 176, indica 294 
Leucosphacrina 293, 294; indica 294 
Lcucothecium 279; cmdcnn 164, 219 
Lophidium diminuens 194 
Lophiella cristata 193 
Lophrostoma angustiUabrum 194. cauhum 194 

compressum 193, 194, 195, var. p~eudo­
macrostomum 195; crenatum 193. dam~ 
nuens 194:semlliberum 194 

Lophium cristatum 193 
Lucuma ncriifolla 127 

Macronodus 285 ; blfurcatu) 177 
Malbranchea 175, 181 , 278. 279. 283, 284. 

285 . 288, 290: arcuata 274: cannamomn 
290: puJchella 290: 'ulphurC.J 290 

Mallochia 185, 276, 278; echinulm 11 • 185. 
186*. 187• . 188,278 

MarasmieUus 237, 254, 256. languidu~ 256: 
ornatissimus 253•. 254, 258: roscllus 258. 
259• : uieolor 255, 256, 257• , 258 

Mam,mius 237. 240, 24 1, 24 3, 251. 254. 431. 
§ l:.piphyUi 239. 240, 24 1: § Globubflllr 
248: § Gloiocephala 237. 239, 2-11 . § 
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Hygromctrici 249: § Marll$mius 242; § Sicci 
244; 311ornalus 246, 24 7•, 248; nrgyropus 
v11r. suavcolens 248; borealis 244; buWardii 
243, 244: f. acicola 242, 243': f. buWardii 
243: buxi 249, 250', 25 I : candid us 258; 
cancis 242: eornelii 237, 238' , 239, 242: 
epiphylloides 242; epiphyUus 241. 242, 
248; cpodius 246, 248: var. microsporus 
246: eufoiU.tus 241 ; globularis 249: gramini~ 
244 : hudsonii 251, 252*, 254; languidus256 : 
liuoralis 246, 248; mcnicri 237. 239. 242: 
pilosus 251: pruinatus 255•, 256 : pseudo· 
C3ricis 242: recuban 241: rotula 244; f. aci· 
cola 242. saccharin us 240• . 241. 242: seto· 
sus 241 , 242: siccus 244, 245•, 248: suoveo­
lcns 248. 249•: tenerrimus 244: trobutii 258: 
ucmulae 241 , 242; tricolor 256; vaillantii 
258: \'Cnta llonii 248: wcmtcinii 242, 243. 
244: wynne! 249 

Manannaea 289 
Massari~ 311omb 195 
Massariosphacria gr311dispora 194 
~lauglnieU3 287. 292; scacuac 292 
~lelaleuc:~ vulgaris 399, 402 
Mel311ocarpUl 263. 265. 270; albomyccs 265. 

292: oblatus 270, 271• 
Mclanolcuca 397. 398,400,4 18, 4 27 ; § Acys· 

ud1ac 399, 400: § i\lboflavidne 399, 400, 
401. 41 7, 418.419: §Brcvipcs 40 1; §Cog· 
nmc 399. 400. 401,413: § Exscissa 40 L: § 
Exscissac 401. 410: § Grammopodia 399, 
400.418: § Grammopodiac 399. 400, 401 , 
403. 424 . § llumiles 399, 400: § Macrocys· 
tis 400, 401 ; § Melano1cuca 399,400, 401. 
402: § Orcina 399. 400: § PoUolcuca 401: 
§ Ra~ilis 401 : §Stricti pedes 399.400, 40 I : 
§ Urticocystls 400: adstru1gcns 416 : albifo­
lia 421•. 422: alboflovidum 419: nrcuta 
-1 14. 424. 425, 4 26, 427; a tripes 419, 420* : 
brc, ipc<o 398, 40 1, 403,404.406.408. 409. 
410. 424. 426. 427: cincrasccns 4 10, 4 11 : 
cmcrcifoh3 401: cnista 419: cognata 4 13, 
414" , 41 5. 416: var. cognata 414• : var. nau· 
seosa 4 16'"; contracta 427: cvcnosa 419: 
cxscissa 399. 40 1, 410, 411.41 3: var. iris 
411 . 412• . graminicola 400. 402, 403: 
grammopodia 400. 401. 404, 405•, 406. 
408. var . politoinaequalipes 413 : vnr. sub· 
brcvii>Cs 407: f. grammopodia 405 • : f . 
macmcarpa 407•: f. subbrevipcs 407:humilc 
422.424: var. frag.iWma 422,426.428,429: 

vor. robusta 422 : iris 410,4 11: kaviJlac 419: 
lcucophylla 421, 422; leucophyUoidcs 408. 
410: media 417 : mclalcuca 399, 400, 402, 
424, 425.427.429 : njgripcs 41 9, 420; nivea 
41 7. 418• , 4 19; oreina 428, 429: parisiano· 
rum 419: p11$CU3 419; phacopodia 426, 428: 
phajopodi:~ 427; poliolcuca 401, 424. 426, 
427. 429: vnr. rrogilluna 422: r. langei 426, 
427, 428• ; f. orcu1a 428: f. poliolcucn 424 ; 
poUtoinaequalipc~ 40 I , 4 13: pscudoluscin:l 
408. 4 10: rasilis 401.404, 408, 409• , 410: 
vnr. lcucophyUoidcs 408, 409•. 4 10; v11r. 
pscudoluscina 409• , 4 10 : vor. ruilis 408, 
409• : strictlpcs 419; stridula 403: striimilr· 
ginata 403: sub:dpina 419; subbrevipcs 406, 
407, 408: subpulverulcnta 422: turritn 422, 
423• . 424, 429: vulgaris 400, 424 , 425, 
426; V31. phacopodium 426 

~1cmnonieUa 286, 287, 289; cchinata 289: sub· 
simplex 289 

Mcrimbla 289 
Mcru1ius 500,502, 503 
Microascus 294, 297 
Micromphalc 237. 258. 260: bisporigera 258, 

260• 
Micropsalliota 113, 11 8 
Microsporon 278 
Microsporum 280. 288, 291 ; audouinii 291 
Monascclla 281,283: botryosa 283 
Mon:1scus 28 1, 283: bisporus 283: purpureus 

283: rubcr 283 
Monilia 169; sitophila 292 
Mucidula 45 : § PiloS3e 45 ; § Viscosac 45: 

longipcs 45; mucid3 45: radicata 45 
Mucor 97. 98• , 100. 101 , 104: amphibiorum 

I 04 : bacilliform is I 0 I , I 04: hctcrogamus 
97, 102: indicus 104 : plumbcus 99•. 100: 
saximontensis I 02 

Myccllophthor3 290 
Myccna 241 : § FragiUpcdes 471, 473: acuto· 

conica 137, 152: actitcs 4 73: carnicolor 
258; leptoccphala 472; roscllil 29: setosa 
241; trisLis 471, 472•, 473 

Myccnclla 55: caussci 50; kuehncri 48, 51 
Myxotrichum 173, 28 1. 283, 388: ch:ut:~rum 

283; sctosum 181; stipitatum 181 : uncina· 
tum 279 

anniziopsis 285 
annizzia 278, 280: gypsca 178. 280: ossicola 

179 
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arasimhella 173, 175. 176, 180•. 188, 278. 
280: echinul3ta 178: hyalinospora 164. 179. 
180•. 280. margjnospora 179, 180•, 280: 
pooncn~ 176,179. 180•,188,280 

'aucoria I : § F1occul3ria I , 4 ; § Tuba rill I : 
earpophila 7, 9: carpophiloides 8, 9; fcrru· 
ginea 6: frotcma 39. 384 : goossenslae 39. 
40. 384 : granulosa 4, 5: limulata 14: muri· 
cata 19: vnr. gracilis 22; pygmaea 12: rhom· 
bospora 7: siparla 6: speireoides 13: subin· 
aunata 8. 12: wicsl3ndri 19.20 

Navicella pUe:ua 194, 195 
Ncogymnomyccs 296: demonbreunii 178, 296 
Neosartorya 164. 188. 276, 277: ruehcri 162. 

163•,277 
NeotieUa fraudans 89 
NeoxenophUa 296: foetida 296 
Neurospora 265. 270, 292. 296: crassa 227 
Nigrosabulum 293. 294: globosum 294 
Nigrospora 164 
Nodulisporium 287 
Nomuraca 289. 467; atypicola 467: rilcyii 467 

Octospom 227 
Oidiodendron 162, 274, 280, 282, 288, 290: 

tenuissimum 290 
Oidium 169, 274 
Omphalia laccata 29; rosella 29,258 
Omphalina 66, 68: farinacca 29: luteicolor 140: 

rosella 258 
Onygcna 281, 388: corvina 281: cquina 281 
Oosporidca 292 
Ophiostoma 161. 166.296: ulmi 162. 167" 
Otidca 227 
Oudcmansiclla 45. 46. 48; § Dactylosporina 

55: § Pseudomycenclla 55: canarii 45. 46: 
caussci 50: kuchncri 51: macracantha 55: 
mucida 46, 48: nigra 50, 51•: pl3tcnsis 45: 
pscudoradlcata 4 7. 48: renati 49, 50. 5 1. : 
stcffenii 55 

Paccilornyccs 162, 163", 164, 169, 274, 280. 
282, 283, 287, 289. 467: marquandli 282: 
variotii 289 

Pnnaeotus 463 
Pnpularia 164 
Patella raripila 89 
Pecunotrichum 296: ll3ncnsc 296 
Pcnicilliopsi~ 281, 283, 294 : afric:.na 283: eta· 

variaeform is 283 
Pcnicii iJum 162, 168. 169. 275,276.278.287, 

288, 289: § Bivcrtictlbt3 164 . :?bO. 1~~. 
289: § Sagenomcll3 280, 282 : C \pan,i~'ll 
288; striatum 282 

Pcniophora 500: cinerea 500: hmn:ua 500 
Pctalosporus 174, 279: afilumcntow' 177. wo­

dosus 177: nodulosus 174. 177. 119 
Pcuornyccs 277 
Peziza fraudans 89: hyalochucta 89: pulch~r· 

rima 94 
Phaeomarasmius 2, 3: carpoplulolllc' 8. carpo­

philus 7: gracilis 22: gmnulosu~ S. ham<onii 
23, 24 : limulatus 14 : munc:uus 19: rhombo­
spora 7. 8 

Phalangispora constrieta 127. 128 
Phialomyocs 287, 289: macrosporus 289 
Phialophora 169 
Phialotubus 289 
Phlebia 500, 502 
Pholiota 3, 77; § i\diposac 77: ablcth 80: ~uri· 

vella 80: ccrifcra 79, 80, 81. coniss~ns 81: 
connata 80: destrucns 81. futvo~qu.nnulo•a 
119: jahnii 77, 78, 79. 80: IJmonelll 80: 
lucifcra 2: lutaria 81 : ml"ta 8 1: muctlcn 71. 
78, 79,80: muricata 18: vnq~racilis 22. popul· 
nea 81 ; sca.mba 8 1: squ:mo~ 78. squllrO· 
soadiposa 77. 79, 80: subsquarro'J 8. >Jb­
vclutipcs 80 

l'homatospora hyalina 307: minuti"irnJ 307 
Physalo pora 164 
Pichia 166 
Pidoplich.kovieUa 293, 295 : tcrricola 295 
Pithoascus 294, 297: lnngcronh 291 : mdacob 

297 
Ptatystomum comprcssum 193 
l'lcuroascus 284, 285; nicholsonii 285 
Plunkcttomyccs 174. 279: huorahs 179 
l'luteus 463 
Podospora 107,109. Ill. 265,304. 3t0.31o:· 

des 302, 305: anomah' 303 . :an~nnJ 303. 
305. 306; apicullfera 303. Jppcnda.:utm 
302, 303, 304, 308, 311. 312. mneo-a 303: 
argcntinensis 303: australis 303. 308. 311. 
austro·americana 302. 303 . carpin icob 107. 
108•. 109. Ill : ccrv~na II . 304 : communi> 
305, 308, 309, 312: curvicolln 305. ~ur1·i· 
spora 305: curvul3 109.305.307.308.310: 
dccipiens 305: dubiu 306. clh~i3na 306: 
cmincns 306: faurclli 107. limbriata Ill. 
306: fimicola 306: linmcda 306. ~lobos:J 
306: glutinans 109, 306. hir~utJ 307. h)~o­
pilosa 307: inacqualis 109. 110·. Il l. 30· 
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inacquuatcralis 307; kilimandsch31ica 307: 
linguiformis 308: longicaudata 308; mille· 
spora 309: minicauda I tO• , I ll; miniglu· 
tinans 109; minor 309; myriaspora 309: 
pauciscta 304. 306, 310: pcrplcxans 310; 
pilo~a 310: plciospora 310; pscudominuta 
307: pyriformis 310: scminuda 311: similis 
311 : socia 311; tctraspora 311; vesticola 
309, 312; violacea 312 

Polymorphomyces 292 
Polypaecilum 276, 283. 287. 290; botryoides 290: 

insoliiUm 278, 290 
Psamnospora 398 
Psathyrclla 129, 327, 340, 346, 35l. 361.362, 

363, 463. 475 : § Hydrophilile 129, 327, 
328, 330, 333, 335. 336; 339, 352, 362, 
363, 366: § Lutcnscs 327, 34 1, 349, 353, 
362, 365 : § Pcnnatac 327, 328. 339,352, 
359. 365: § Psathyrclla 328, 330; § Spadicco· 
gmcac 340,341 , 363; ngrarieUa 361 ; almercn· 
SIS 341 : artemisiae var. artemisiae 352: var. 
microspom 352: badia 348, 349•: basii 352: 
bcmhardi i 328, 329• ; bcrolincnsis 330, 361 ; 
borgensis 331, 332• : candollcwta 463, 464; 
capitatocystis 34 1, 342, 343•; casco 364, 
368. ccrnua 366; chondrodcrma 331 , 367: 
cbvcnsis 340; dcnnycnsis 331, 335•, 336, 
352 ; dicrani 353; dunarum 352; duncnsis 
352: cchmiceps 363: Oexispom 352; fra· 
gran• 331 ; friesii 352, 365; frusculenta 331, 
347. 348: 367: fu1vescens 353 : var. brevicys· 
ti) 353: fu sca 333, 34 1; galeroides 475,476, 
477 . gossypina 352: gracilis 476; hydrophi· 
loidc~ 330: unpcxa 352, 368: ivoccnsis 330, 
365. 366: kitsiana 341 , 364; lacvissima 330: 
lutcnsi~ 341. microrrhiza 330, 476; minutis· 
sima 352. 356, 357• : mookcnsis 331, 333, 
334 • . mucrocystis 331, 367•: multicystidiata 
342. 346, 347 • , 348; multipcdata 353 ; 
murcida 353; nivcobadia 368: noli-tangere 
341. 35 1: obtusata 328,336. 338*, 339, 347, 
348. 353. 368; var. abcrrans 331, 338•, 
339. var. obtusata 331, 337, 338*, 340: var. 
utrifonni.~ 340, 368; occllata 354; panaco· 
fl)l(lcs 341. 368: pannucioides 341: pennata 
3 2: pcrpusilla 352, 354, 355* ; pervclata 
341. 362: pilutiformis 331. 367 : ploddensis 
353, 357, 358• . 359: poputina 366: pseudo· 
asca 331: rannochii 331, 367 ; rcticulata 
341 : rigidipcs 363: romcscycnsis 336, 342, 
349. 350• . 352: rostellata 365; rugoccphala 

363: sacchariolens 362: sarcoccphala 367: 
seymourensis 354; scnex 353; spadicea 367; 
spadiceogrisca 4 76 ; f. exalbicans 340, 341 , 
368: sphngnicola 341 : stercor31ia 366; stig· 
matospora 330, 363, 364, 368; suavissima 
341, 362; subci rmamomca 363; subpapillata 
330: subumbrina 129, 130•, 13 1,33 1, 362; 
cepluophyUa 341; trepida 330; twickelensis 
341, 344, 345*, 353: umbrina 130•, 131, 
475, 476: var. umbri.na 331, 476, 477; 
var. utriformis 331, 475, 476, 477; vestita 
34 1: vymwycnsis 339, 353, 359, 360• , 
361 

Pseudascozonus 369, 374 , 375, 376; racemo· 
sporus 369, 370, 37 t• , 372• , 373• 

Pscudcwotium 293, 294, 295; ovalis 295; zona· 
tum 295 

Pscudoarachniotus 173, 174 , 177, 185, 279; 
aurantiacus 177; cchinulatus 178, 185,278: 
halophilus 178; hyal inosporus 179: margi· 
nosporus 179; punctatus 180; rcticulatus 
180; roscus 174, 181; tcrrcstris 181: th iru­
mal3charii 181; uochleosporus 181 

Pscudocoprinus brunncolus 441 ; lactcus 441 
Pscudogymnoascus 17 3, 281, 282, 388; alpinus 

282; bhattii 181,282: roseus 18 1,182,282 
Pscudombrophila 213, 21 4, 220, 227; deerata 

214, 220, 223• , 226, 227; obliquerimosa 
214,217• ,220,222,223• ,229 

PsUocybe 463; cernua var. arcolata 366; semi· 
lanccata 464 

Pyronema 227 

Racdcll ia 288 
Ramularia 169 
Rape ria 280, 282, .287, 289; ingclhcimcnsis 

282, 289; spinulosa 282, 289 
Rcnispora 281 , 283, 390: fl avissima 283 
Rhizopogon 452, 453 ; colossus 452; lutcolus 

449, 450,451, 452, 453,455 • , 456*, 457• , 
458*: parasiticus 452: parksii 452: rubcs­
ccns 452; subsa.lmonius 452; vil losulus 452; 
vinico1or 452 

Rhodocephalus 288 
Rhodocybe 379: gcmina 379; truncata 379 
Rhodopaxillus u uncatus 379 
RhodophyUus truncacus 379 
Rickenella fibu la 463, 464; swartzii 463, 464 
RoseUinia 309; microscopica 308; oblcctans 

309; obliquata 309: sOcia 3 11 
Russula 189, 190, 315: at ropurpurca 19 1, 316; 
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atropurpun.na 191: aurca 189: bresadolae 
19 1: dcllca 190, 3 15, 316. depallcns 19 1, 
3 16. emetlca 3 16: subsp. atropurpurina 3 16: 
v:ar. atropurpure:~ 316: cxsucca 190, 3 15. 
3 16: krombholtii 19 1, 316:1utea 190: nit ida 
190.191. 3 17;rosea 189 

RussuUopsl.s laccata 29: var. arncthystea 27: var. 
roseUa 35 

Saccharomycopsls 163; capsulari.s 162, 163" , 
164, 177 

Saccobolus &Jaber 375; kervcmi 375 
Sagenoma 282: ryukyensis 282; visidc 282 
Sagcnomelb 282 
Saitoa 276. 277:japonica 277 
Sarophorum 283 
Sartorya 277 
Schizophyllum 500. 502, 503: commune 497• , 

499• ,5oo.5ol •, so2.503 
Schitothccium conlcum 305: dubium 306. 308: 

squamulo~um 31 1 
Schwanniomyces 164, 293 
Sclcroclci~tn 277 : thaxteri 277 
Sclerutinia 292 
Scopubriop~~ 286,289, 297 
ScutcUinb 227: pulchcrrima 94 
Sc)•tinostroma 500 
Septofusidium 289 
Scptotinia 292 
Scptotis 292 
ShanoreUa 297: spirot richa 297 
Simocybc 3 
Sordaria 83. 86. 265, 301, 302.304,306,309, 

3 10. 3 12: alcino 83, 84 • , ss•, 302: albha· 
badcnsi~ 302: aloides 302: alpina 302: 
arnplticom is 302: ampltisphaeroldes 302: 
anomala 303: anserlna 303: apiculifera 303 : 
appcndiculata 303: arachnoldea 303: an· 
ncosa 303. :u ctica 263, 266. 303: arcnicob 
303: :ugcntin:a 303: ugentinensi.s 303; ari· 
zoncnsis 303: australis 303: ausuo-ameri· 
cana 303: balllca 83. 84. 85• ' 86, sa•. 302, 
303: barbata 303: bicurvata 303: bisporulll 
303: bolbitoni 303: bombaJdioides 303 : 
boscnsls 303: botryosa 303: bovilla 303. 
brassicac 303: brefeldii 303: brevicaudat3 
304: brcvicollis 302, 304 : brcviseta 304 . 
burkillii 304: byssisedo 304: cuerulca 304: 
califomica 304: capturae 302. 304: carbo· 
naria 304 : carlcicola 304: caudata 304: C4U· 
licola 304 , cx:rvi03 304: cirrifcra 304: cirsii 

304; citrina 304: cladomac 304 . cbv~rilt 

304 , clavata 304: clypcat:l 304. com:•t• J 
communis 305: var. br:~chyura 305. 'Jr,nu· 
crura 305: var. ICtr3SpOr3 305 ,\.'0II<IIdt'J 163. 
266, 305: consanguinea 305: corrophib 
305: coronifera 305: culmigcna 305. currt~ l 
305: curvieolla 305; CUTVJSpora 305. CUII'lll• 
305 : var. coronato 305: va r. coron•tcra 305. 
var. tctraspora 305: dcc1picn~ 30.5 . cJclu· 
schioides 305: dcstrucns 305: d1-.cosporJ 
305; var. major 305: dubi:~ 306. ckJih.munl 
306; cllisian:~ 306. clongatispora ~3. Sol , SC. 
87•, 88• , 302,306: cmmen\J06.ci)UinJ 6. 
307: equorum 306: erect~ 306. rro~uata 
306: ferment! 306. fmlbriatJ 306. 311: 
fimeti 306: fimicola 263, 264 • , 2611. 301. 
302, 303, 304. 305, 306. 307. 309. 311. 
312; funiscda 306: fricsii 306.)1J)thardl 306 
garhwalensis 306: gig&porJ 306. ~lobo•J 
306: glutinans 306: goundacn'h 266. 306. 
vnr. latisporo 268: grisca 306: han ~t'n i1 30': 
hetcrothallis 302. 307, hipp1c:t 307: hirwt~ 
307, ltirta 307: hi.spidula 307. hu1nan.t 263, 
268, 306, 307, 310: hy.thna 307: h)•alopi· 
losa 307 : hydrophila 307. h) po<:<IJlhll<ks 

307: inaequalis 307: md1ca 307 m,.,m. 
307; iowana 307, k:lnscn\1~ 307: lahmlnd· 
scharica 307: lanu~inosa 307, lappJC 26 . 
302, 307: lcporina 308: lcucoplacJ 308. 
lcucotricha 308: Ugnicolu 308. hnj!UII<' IInl> 
308 . 1ongicaud:ata 308. 1ongtspora 308. 1ugu· 
bris 308: lutca 308; mahul:cn~t~ 268. 30 . 
macrospota 302, 307, 308: IIIJ(f<htuma 
308; macrotheca 308. macn1ra 301l.111Jbro­
tricha 308: mw ma 308. mcrd~n~ 30 . 
microscopica 308: m•crospora 308. micrurJ 
308: rnillcspora 309, minima 309. nunor 
309: minuta 309: lnlnUICUa 309. IIIOIJ'I•'• 

309: muhic:audata 309. mu-.a<· 30\1. ffi)' IU· 

sporo 309: natalitia 309. neglect a 309. ohk •· 
tans 309: obUquata 309. occKicntJh' 309. 
ontariensis 309: oryzae 309. OIYII.'II 309 
o rytina 309: ostlolata 309: pachydcrmaun 
309: pachysporn 309: palmicol.t '\I 0 pap1l· 
la ta 83, 84, 87• , 88°, 302. 3 10. p3JllllO'• 
3 10: papyticola 304, 310: pcniCIJI.aiJ 310. 
pcrfidiosa 31 0: pcnlcuca 3 10: J>Cfllk:\Jn' 
3 10: philocoproides 3 10: phyllogcna 310. 
pllifera 3 10: pilosn 3 10: plat)'P'"·' .HO. 
plciospora 310: polyspora 310. potcntillar 
3 10: prolifica 268. 3 10: p~cudomnhlt.l 310 
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punuln 310: puntifonni.~ 310: pyriformi~ 
310: rabcnhorstii 310: rhynchophora 311: 
rotula 31 1: s:uawacensis 311; sclerogenia 
302. 3 11 : seminuda 311: septospora 311: 
sengnancnsis 3lJ: setosa 311; sibutii 3 11 : 
simtlis 31 I ; sordarioides 311: sphaerospora 
311; squamulosa 311 ; stercora ria 3!1 ; stri· 
ara 311; superba 302, 3 ll ; superior 311 ; 
sylva rica 311; raediosa 311 ; taenloides 311: 
rcrraspora 3 J 1: texanica 312; thennophih 
302, 312: tjibodiana 312; tomento-nlba 
302. 312: tomentosa 312; ustorum 312; uvi­
cola 312: vaga.ns 312; valsoides 312; ve.rru­
culosa 312: vestico1a 312; vestita 312; viola· 
cea 312: vratislaviensis 312: wiesneri 312; 
\\in teri 312: zygospora 312 

$011 crb)•clla 227 
Sphacria arundini.s 193; compressa 193, 194; 

crcnata 193: cristata 193: (J arundinis 194 ; 
dchisccn~ 194: diminucns 194: doliolum 
195: hum:ma 268: Iibera 195: macrostoma 
194. 195: o Iibera 195 

Sphacrodcs 296 
Sphaerosporella 227 
Spicaria 289 
puac:t can toncnsis 128 
puomastix 297: warcupii 297 

Sporcndoncma 288, 290: casei 290: purpuras-
cens 290 

Sporophonnus 282 
Sporothrix 166,293, 294,295 
Squamanit:l odorata 459: squu ruiOSll 459, 

460~ . 461: tropica 459, 461 
StahcbcUa 288. 291: nodosa 291 
Stcphano~porium 288. 290: ccrealis 290 
SterigmatOmyces 288 
Stilbodcndron 283 
Stmttoni3 insignis 307: zopfii 307 
Stromatoscypha 500 
Stropharia 119: kauffmanii 119 
Sympodiclla 288. 291: acicola 291 
Syncleistostroma 277 

Talaromyccs 164. 280. 281, 282; flavus 162, 
163•, 178. 179, 282: in termedius 179: 
luteus 179: purpurcus 180: [Yukyensis 282: 
spiculisporus 181; stri:~tus 282: trachysper­
mus 181: viride 282 

l11clcllolus 179, 375, 376: crustaceus 375: ster· 
corariu~ 375: stercoreus 376 

Tilclcphora nocculcnta 495 

Thcrmoascus 281, 283; aurantiacus 283 ; crus-
taceus 283: thermophilus 283 

Tolypocladium 467, 468; inflatum 467 
Torulomyces 288, 289 
Toxotrichum 283 
Triadelphia 163*, 164: pulvinata 162, 163* 
Trichocoma 28 1, 283 ; paradoxa 283 
Trichodelitschia bisporula 303, 309 
Trichoderma 168, 274 
Tricholoma 379; adstringens 416 ; arcuatum 

424: var. cognatum 414; brevipes 403,404, 
426, 427; cognatum 414; excissum 410; 
gemi.num 379: gmmmopodium 404; var. 
turrita 422; humile 424; var. fragillim3 428; 
f. robusta422, 424; medium 417,4 18:mela­
leucum 402. 424; var. arcuatum 414: var. 
grammopodium 404 ; subvar. brevipes 403; 
var. polio1cuca 424; orci.num 428: rasile 
408; steffcnii 55: su1phureum 416; trunca­
tum 379; turritum 422, 424 

Trichophyton 278, 279, 288, 291 ; ajeUoi 291; 
dankalicnse 177; mentagrophytcs 291: ru­
brum 29 1; tonsurans 291: violaccum 291 

Tri tirachium 294 
Tubaria 3: carpophila 7; confragosa 3; furfura· 

cea 3:1utaria 81 

Uncinocarpus 181, 279: reessii 181, 279: unci· 
natus 182, 279 

VcrticicladieUa 166, 296 
Vcrticillium 274,296 
Volvaria hypopithys 201, 204 ; mur incUa 203 ; 

nauseosa 205; puvu1a 205, 207: var. bi loba 
20 1: plumulosa 20 1, 203, 207: pubescenti· 
pes 201 : pusi.lla 206: var. biloba 20 1: taylori 
205.207 

Volvariella 197, 204; argentina 207: bombycina 
197, 20 1: caesiotincta 197. 198, 199, 200•, 
201: cinercscens 204 ; hypopithys 197, J 98, 
201, 202*, 203, 205. 207: murinel13 197, 
199, 203, 204, 205: var. umbonata 199. f. 
brcvispora 204 •, 205: f. murinella 203, 
204•: parvu1a 205, 206, 209; plumulos3 
201 ; pubcsccntipcs 20 1: pubipcs 205: 
pusilla 197. 198, 20 I , 203, 204, 205, 207, 
208, 209, 210; var. pusilla 206•: var. t.aylori 
207, 208*, 209: smithii 205; surrccta 197; 
taylori 198.205,207,208,209,210 

Vonarxia 127. 128: anacardii 127. 128; vagans 
128 
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Waldcmo.ria 174. 279: pern:unbuc:cnsis 174 
WaHcmia 169, 287. 289: sebi 162, 163• , 166. 

289 
WarcupicUa 282 

Xanthothecium 285, 286: perruvumum 286 
Xeromyces 283: bisporus 283 
Xcrula 4S. 46. 47, 48. SS ; e:~ussei 47, 48, 49. 

so•, SS; kuehneri 47, 48, S l. S2•, s3 • , SS: 
longlpes 4S. 4 7. 48: maeracantha SS; nigra 
49, SO: var. renati SO: radlc:un 46, 4 7, 48: 
remuJ 49: steffenii ss 

Xylogonc 284, 286: sphacrospora 274. 286 
Xynophlla 279.280: mcphilialis 280 

YarrowiA 293; lipoly tia~ 164 
Ypsilonia vagans 128 

Zelopelta 128; thrinacospora 128 
Zopliclla c:ubono.ria 304: curv:ua 29S: cromau 

306: leucorricha 308 
Zukalia spec. 128 
Zygoplcurage zygospora 312 
Zygorhynchus 97, 98•. 100, 103,104,10S:ali­

fornJensis 97, 102, 103, 104: cxpo~ns98. 
99• , 100, 103•, 104: vo.r. exponens97:vu. 
smilhii 97, 99•, 100; hCIC10!13ffiUS 97. 101, 
I 02, 103•, 104 ; japonicu~ 97, 98. 100. 
101•, 103•, 104, l OS : macrocarpus 97, 
101, 102, 104: mocUcri 97, 98. 102, 103'. 
I 04. lOS : psychrophUus 97, 102. 103' . 
104, lOS: vuilleminli var. a_~~a tnU\ 102.spp. 
97. 100 

Zymonema 284, 288, 290. tlcrmati tidi~ 286. 
290: gilchristii 290 
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