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TYPE STUDIES IN COPRINUS SUBSECTION LANATULI 

C. ll . ULJE1 & M. E. NOORDELOOS l 

As :1 prelude: 10 a monograph of the genu, Coprinus. types were studied o f a number. of 
species said 10 belong 10 Coprim,s sul>scc11on um,1111/i (Cupri,111s a/11il'ortt;,. C. tJlutacei· 
velatttJ. C. ammuphilae. C. llmch11oide11.r. C. t1stemplwmides. C. bn11111eis1rax11/t1111s. 
C. bubalirws. C. d 1ri110,·ela111s. C. colos:.etts. C. jo11esii. C. lagopidl!s. C. marcitlus. 
C. pachydermus. C. palmem,ws. C. roseis1ipi1,m,s. C. scobico/11. C. S/J(ldiceisporus. 
C. svll'irnla. C. 1er1ir1mr11.r. C. 1111d11/a111s and C. xemphi/11s). A~ a result Copri1111s a/11i-
1·ams and C'. ltl;;opide:. arc 1ran,fcrrcd 10 ,ubscction A/acl11u111i. 

Whil t preparing a i.eries of monographic studies and a treatment of the genus Copri1111s 
for the Flora agaricina nccrlandica type collections we re studied of a number of species 
described in ubscct. l<mat11/i. including those from other continents. The results have been 
published in Lhe fom1 of a revision of the subsection for the ctherlands (Uljc & Noordcloos. 
1999: Ulje et al.. 2000). 

Since type material i often scanty and/ or in bad condition. not all the desired characters 
were available. Type material of old names has usually not been preserved or is now lost. 
This i the ca e in C. ci11crc11l J . Schaeff .. C. pse11doradiat11s Klihner & Joi.s. ex. Watling. 
C. lagop11s Fr.: Fr .. C. flmariamm Melrod. C. lagopus var. sphaerospoms Klihner & Joss. 
and C. erythmcephalus (Lev.) Fr. Unfortunately a number o f type collec tions were not 
received. even in the case of some recently described species. Some taxa have been ex­
cluded fron1 th i paper because they have been described and illustrated in full elsewhere. 
These are Copri1111s bicomis Ulje & Horvers. C. calospor11s Bas & Ulje, C. sp<'laiophilus 
Bas & Ulje. C. ochmceolc111at11s 13a . C. geelterm1i Ulje and C. krieglsteineri Bender 
(Bender. 1987: Ulje. 1992: Ulje & Bas. 1993). For species treated in the present paper, 
orig inal descriptions have been included for a better understanding of tht: taxa concerned. 

l'RESENTJ\T!ON i\ D AllDRcVIATIONS 

The fig ures o f basidiocarps are all based on dried material and show the specimens 
(enlargement x I) that were found in the collections studied. The enlargement of the spores 
is x 2000. while all other microscopical features are shown at x 800. For further explanation 
and abbreviations see Ulje & oordeloos ( 1996). 

TYPE STUDIES 

I. Coprinus alnivorus Van De Bogan. Mycotaxon 4 ( 1976) 241 - Fig. I B 

Holo1ypc: USA. Washington state. Lewi~. Cispus Center. Gufford Pinc hot Nat. Forest. 25 Oct. 1975. 
F. Vtm De 8o!(t1rt 3370 (WTU). 

I) Van Dijks1raat 21. 2405 XE Alphcn aid Rijn. The Netherlands. 
2) ationaal licrb:irium Nederland. Univer:,iteit Leiden branch, P.O. Box 9514. 2300 RA Leiden. The 

. ctherlands. 
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Fig. I A. Copri1111s sylvicola (hololype). Dried ba~idiocarps and spores. - 8. Copri1111s (l/11froms (holo, 
1ypc). Dried l>a.~idiocarps. spores. plcurocystidia. cheilocy,1idia. ha~idia and veil. 
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Orixi11al ,leM·rip1io11. Pilcus :u first shon-glandi fonn. lhen campanula1e.1hen margin becoming lacinia1e 
and ,omcwhai revolute. when unexpanded 2.0 cm in length. expanding 10 2.0 c m in width . At lir;.t white 
except pale brown al the apex. 1hcn becoming grey. then black. but only brownish grey at the apex. Surface 
at first" uh a 1hin arachnoid uni, cr:,al veil with some minute squamules. in maturity the arachnoid veil 
largely vanishing but the minute ~quumules per:,isting although sc:mcrcd. surface eventually ,lightly 
phc:11c-,1ria1c. Pilcal rnargin at fir,1 connected 10 the ,1ipe wi th a prominent. scaly white :innulu,. Flc:,h 
Ihm and tragile . S1ipe ,lender. la pc ring only ,lightly from base towards apex. 9 .0 cm x .i .0-6.0 mm. hol­
lo\\. lumen with some loosely interwo\'cn hyphal webbing. surface smooth. glabrous. white. f'lc,h slightly 
fibrou~. but very fragile. Loo~e mcmbranou, annulu, prc,enl. 1.0 mm in width. white. very friable: :ind 
soon disintegrating in10 ,mall frJgnu:n1,. Lamcllae lanceolate. free. very crowded. a1 fi~l white. then 
black. Au1olys1, comple1e. Odor faint odor of mu,hrooms. 

Spores subglobosc 10 shon ellip,oidal. 7.5- 10.7 x 6.2 7.5 µm. apiculus small. often not "isiblc. germ 
pore: :apical l .S µm in di:imctcr. Color soot black en mas~e and at first dark purple or brownish purple 
microscopically. then soon black and opaque in 3% KOM. Wall smooth. Basidia trimorphic. shon clav:itc 
and 16.5 - 17.5 x 8.0 - 10.S µm. clavatc and 18.0 - 26.0x8.0 - 9.011111. long pcdicc lla1c-clava1c and 27.0-
29.0 x 8.0- 9.0 ~un. all 4-,pored. Cheilocystidia cla\'alc 1ocllipsoidal-fusiform. ap1ce, obtuse to subacu1c. 
28.0 - 135.0 x 11.0- 35.0 µm : hyaline. 1hin walled. smooth. Plcurocy,1idia ellipsoidal 10 subfu,ifonn. 
apices obtuse 10 slightly branching. 145.0- 182.0 x 30.0 - 45.0 µm. hyalinc. thin walled. smooth. Ko other 
cystidia present. Pilcal ,urfacc :1 cuii, of slender. cylindrical. radially oriented. hyaline. thin walled hyphac. 
Universal veil of small >Cales and a 1hin arachnoid web on pilcal surface and ba~c of , 1ipc. ,calcs ar web 
con,i,1ing of slender. non swollen. thin walled. hyaline. cylindrical. ,cplalc: and clamped hyphae. very 
interwoven. some branching. most cells separating readily at the septation,. 2.S- 10.0 µm in diameter. 
some scales with mcmbranou, ,urf:icc. Clamp-connections present on the hyphae of stipe base. in the 
univcr,al \'Cil. and in 1hc larncllar trama. 

Habi1a1. Lignicolous. on hard ,carccly rolled wood of A/1111s sp. in a hardwood rain forc,1. 

This species is similar in many fea1ure, lo C. tut1c/111oide11.< and likewise appears 10 be 1ransi1iunal 10 
section Lmw111/i in its ,•cil characteristic~ and po se;..,ion ofplcurocy,1idia. h differs from C. arac/1110,deus 
in most of ii< microscopical feature,. 

Obsen•,11io11s 011 the holotype. Spores 120. I. I] 8.0-9.6 x5.4-7.3 µrn. ovoid with s lightly 
conical base and rounded to somewhat truncate apex. and almost ct:ntral. hardly visible. 
1.3- 1.S ~tm wide germ pore. dark red-brown: Q = 1.25- 1.SO. av. Q = I .35: av. L = 8.8. av. 
8 = 6.S µm. Basidia 16- 38 x 8- 10 µm. 4-sporcd. surrounded by (S- )6- 7(- 8) pseudo­
paraphyses. Pleurocystidia 90- 125 x 27- 40 µm. subutriform. narrowly ovoid or sub­
cylindric. Cheilocystidia 80-120 x 28-38 µm. narrowly ovoid. (sub)utriform. oblong or 
subcylindric. Pi leipellis hyphoid. Veil made up of hyphoid, cylindrical. thin-walled clements, 
up to I SO x 3- 8 ~tm. rather sparse branched and divcrticulatc. Clamp-connections present. 

Notes. The holotypc collection of Copri1111s a/11i1·orus consists of fragments of .1 single 
basidiocarp in good condition. The large cystidia noted by Van De Bogart were not found 
in the material examined. 

Although Van De Bogart ( 1976) suggested Copri1111s a/11il'Ort1S might have an affinity to 
subsection u111a111/i. it definitely belong to subscct. Alach11a11i on account of the branched 
and diverticulate vei l. It has not been recorded from Europe (Ulj~ & Noordcloos. 1997). 

2. Coprinus alutaceivelatus Van De Bogart. Mycotaxon 8 ( 1979) 270 - Fig. 2 

lloloiype: USA. Wa-.hington s1a1c. Scanle. 20 Oct. 1973. F. Va11 De Boxt1n 2516 (WTU). 

Origi11t1/ ,Jescrip1i1111. Pileus at first g landifonn. then conical. then campanulatc. Prior 10 expansion 
1.0- 2.0 cm in length and :1flcr expansion 1.7- 2.9 c m in breadth. Al first tan from univen.al "eil tissue. 
apex under veil medium brown. with maturity pileus yellow-brown under the tan veil and apex brown 
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Fig. 2. Copri1111s a/111aceive/a111:r (holotype). Dried basidiocarps. spores. pleurocystidia. cheilocystidia. 
basidia and veil. 

under the veil remnants. Surface covered :11 first then plicate-striatc under small felt-like irregular vei l 
remnants. Flesh th in and membranous. Stipe hollow. no mycclial web or thread present. very thin and 
,lightly tapered towards the apex. 1.0- 2.5 cm x 2.0-3.0 mm. while. op:,que. surface glabrous and silky. 
faint annular or vol val ring present at the base. ncsh moderately thick and fibrous. L:unellac lanceolatc, 
lamellulae very numerous. 0.8- 12.5 x 1.0- 3.0 nun. at lirsl very crowded. then le,, , o. Whi le, then 
brownish black. linolly soot black. 1\u1oly~is complete. Odor none. Taste not observed. 

Spores ellipsoidal. mostly round in c ross-section. a few slightly naucncd. 8.7-11.3 x 6.2-8.8 x 6.2-
7 .5 µ111. lacking a pcrisporium. apiculus of medium s i?.c and u,ually vbihlc. germ pore eccemric, 1.2 µ111 
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diameter. Color en ma,se soot black. microscopically purple-brown becoming greyish in 3% KOH. Wall 
smooth. Ba<idia dimorphic. shon clavate and 20.0- 22.5 x 12.5 µm. clav:ite and 26.2- 32.5 x 12.5-15.0 
µm. all 4-spored. Cheilocystidia globose 10 shon ellipsoidal. 22.5 iun in diameter 10 70.0 x 45.0 JUll. 

hyaline. thin w:illcd. smooth. Plcurocystidia ellipsoidal. 56.0- 75.0 x 35.0- 44.5 1011. very numerous. 
mo~t l)' bridging between two oppo,ing lamellae. hyaline.1hin walled. ~mooth. No othcrcystidia present. 
Pileal ,urface s-0mewhat cellu lar but all the cell elongm.:<l in a radial direc1ion. l'ileal con1ex1 pa le yellow­
brown in 3% KOH . Universal veil felt-like and at first continuous o,·er pileal surface. soon breaking up 
into s mall irregular patches. tnn. composed of somewhat interwoven chains of cells. Cells cylindrical to 
greatly ,wollen. con,tricted at the septa. ,eldom branched. hyaline. ,moo1h. thin walled. Cells 2.5- 23.0 
µmin di:imeter. Annular line at st ipe o f similar cells. Clamp-connec tions rare on stipe. 

Hahit:lt. Terrestrial. on soil and conifer needle duff. Loosely clustered. 

The tan color of the universa l veil and yellow-brown pilcal contex t arc distinc1i,1c femurcs of this 
,pecic,. The eccentric germ pore of this ,pecie, and of C. bubali1111>· distinguish them from other, of thi~ 
,cction prc,cnt in the wc>tcrn state,. 

Obsen•miom 011 the lwlotype. Spores 120. I. 11 11.3-12. 1 x 7.3-7.8 µm. ellipsoid with 
rounded base and apex. and eccentric. c. 2 µm wide germ pore. dark red-brown: Q = 1.50-
1.60. av. Q = 1.55: av. L = 11.8. av. B = 7.6 µm. Basidia 16- 36 x I 0- 14 ~m,. 4-spored. sur­
rounded by 3- 6 pseudoparaphy:.cs. Pleurocystidia 55- 80 x 28- 40 ~un. obovoid. ell ipsoid. 
ovoid or subcylindric. Cheilocystidia 35-60 x 25-40 µm. (sub)globose to e llipsoid. Veil 
made up of hyphoid. thin-walled clcmems. up to 80 x 4- 18 J.Un. cylindrical. somewhat 
innated or with median constriction: terminal eel Is ellipsoid. clavate or f usoid. Clamp-con­
nection not found . 

Notes. The poor type collection consists of a single basidiocarp. two Stipe . and a mall 
part of a stipe. However. all microscopical features could be found in the material. Clamp­
connections were not found. but according to Van De Bogan these are present. though rare. 
on elemenls of the stipe. The length of the spores appeared to be considerably larger than 
in the original description. 

3. Coprinus ammophilac Courtecuisse. Doc. mycol. 18 (72) ( 1988) 76 - Fig. 3 

llolo1ype: France. reg. Pa, de Calai,. S1ella-Plage. March 1950. R. Co11m•c11i., .... 84. //09.0 / (herb. 
Counccuissc). 

Original descr1i>tio,1 . Chapeau 10 - 15 mm de diametrc. d'abord campanule :1 sommct un pcu aplati 
puis ctalc. Marge denticulee fimbrice !I cilice. Voile fibrillo-pelucheux. gris-souns. labile. rcposant sur 
um: cu1iculc gri,-pcrle plus ou moin, fonccc. fonemenl fh,urcc r:1dialemcnt. Lames pcu ~crree,. avec 
lamellcs intcm1cdiaircs. arquccs. basses. collariccs ll faces grises ponctu6es de noir ct arctc soulign6e de 
noir. Stipe fragile. 20- 30 x 1.5 - 2 mm. cylindrncc. un pcu cpaissi sous lcs lames. bl:inc. en1ierement 
fibrilleux. ponctuc de noir au sommct. Chair , ubnulle. grisc d:in, le Stipe cl gris-brunatrc dans le chapeau 
qui est translucidc sur 1 /2 rayon. Carpophores asscz rapidcmcnt dcliqucscents. 

Spores (9.5- ) 10- 12(- 13) x (6- )6.5- 7.5(- 8) µm. ires sombrcs. cll iptiqucs ;1 face ventralc souvent 
plus plane. trc.s lcgcrcmcnl len1iculaircs. Pore gcm1inatif pre,cnt. assez larges. axial. Ba.,idcs 4-sporiqucs. 
clavccs. p:ufois ctranglccs au ,ommct ou juste sous celui-ci. stipitces. 45- 50 x 5.5- 15 JUll plu, les 
,terigmate, qui ~ont arques vers l'inte rieur. Pseudopar:iphyses 1rapues. trapezo'idalc, ou prcsque 
rccmngulaircs. 30-35 x 16-201un. Boucles prcscntcs . Voi le du type lt111a111li. formt de chaines de ccllules 
allongces. 20- 65 x 15- 35 11111. plus fines dans lcs dcrnicrs aniclcs Gusque x 8 µm) qui sont atttnucs­
coniquc.s. Pigment mcmbr.inairc li.,c ou h!gcrcmcnt ponc1uc dans le voile. Rcvctcmcnt du stipc idcntiquc 
mais avec quelques cellules plus counes. presque ovales. 

Recolte,. Le Crotoy (Somme). Etang de p&he de la Baie de la Maye. Ammophilion. Le 11. 11 .82. 
Leg.: RC no 821 1113 1; Stclla-Plagc (Pas-de-Calais). Cordon de dune secondaire . Ammophilewm. Le 
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Fig. 3. Copri1111s <1111111ophi/ae (holotype). Dried ba,id1ocarps. spores. basic.Ii a anc.l veil. 

9.11 .84. Leg.: RC. M. Bo n Cl J . Vast: no 8411090 I: Mcrlimont (Pas•dc-Calais). Sable humidc parmi le, 
oyats ct d'autrcs graminee, (fctuqucL.) pres c.1·u11 rui,seau ani licicl. Le 2. 11 .86. Leg.: RC et M. Citcrin: 
Pors-Morvan (C(>les du :>lord). Plest in,les,Graves. Core.Ion c.lun:1ire e t un ta lu~ sableux. Euphorbio­
Ammuphilctum :wee quclqucs Agropyron . Le 20. 11 .86. Leg.: RC cl 0 . Reaudin: no 86112001 . 

La description qui precede n · est pas tre, complete. mais rcsultc pourtant de I' obsc:rvation de plu,ic:urs 
recollcs cffcctucc, en des lieux ct ii des moments distincts. Son caracterc incomplct est dO 11 la d61i ­
quc.sccncc des carpophorc,. problcmc general avcc le., coprins. mais , unout ii In croissancc du champignon 
dans la dune blanche. La presence inevitable de grains de sable ,ur lcs fructilication,. en particulicr au 
nivcau de la c uticulc (,ouvent dcjl't trcs genantc chcz lcs champignons chamu, quc l'on peul pourtant ar­
river 1't ·neuoyer· ,ans leu r cau,cr trop de dommagcs) s·c,t rcvclce ici cxtrcmcmcnt prcoccupantc. 
L'obser,•ation. si imponame. de la structure velaire a ete tres diffici le el n· a pu ctn: reali,ec corrcctcmcnt 
que sur le type et sur l'excmplairc brcton. Ncanmoins. !'aspect macroscopiquc du voile rauache 6 •i­
demment cette c,pece ;m,c £,ana111/i el nous 6t ions pcr..uad<: dcpuis longtemp, d 'avoir :I faire :I un nouveau 
taxon. Nous avons :mendu de l:1 retrouver plusicurs fois afin de completer sa description dan:, la mesurc 
du possible er de nous assurer de son caractcre original. ous nous dccidons done 11 la publier. mcme s1 
nous sommes conscient du fait que sa diagno~e pourra encore ctrc enrichie :\ la fa\'cur de rccoltc.- ultc­
rieures. moins ·ensabl6cs· que les pr6c6dcntcs. 

Les 1rtl\·:1ux ,ur le genre Copri1111s quc nous a"ons eonsultcs (en p:irticulicrs. Orton et Watling. 1979) 
nous mcncnt :\ prox.imitc de C. l<igupu~. o:,pcce qui differe macroscopiqucmcm de la notrc par son chape:iu 
bc.iucoup ·plus digitifom1c-cylindracc·. son Stipe sou,·cnt tres clancc et :iu,si par ~on habitat terricolc 
subhygrophile. gcncralc111cnt syh ·atiquc. 
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Obserw11io11s 011 the ho/orype. Spores (20. I. l J 9.7- 12.2 x7. l-8.4 µm. e llipsoid or ovoid 
with rounded base and apex. and central. rather truncate. c. 1.8 µm wide germ pore, dark 
red-brown: Q = 1.30- 1.50. av. Q = 1.35- 1.40: av. L = I I.I. av. B = 8.0 µm. Basidia. 
pseudoparaphyses and cystidia collapsed. Vei I made up of hyphoid. thin-walled c lement.<;. 
50- 100 x 20- 30 µm. usually somewhat inflated and constricted at septa: terminal cells 
clavatc. Clamp-connections present. 

Notes. The collection con ist of two very badly preserved basidiocarps. Only spores 
and minute veil fragments could be ob erved. 

4. Coprinus arachnoideus Van De Bogart. Mycotaxon 4 ( 1976) 238 - Fig. 4 

llolo1)'pc: USA. Washington Suuc. Se:mle. March 1950. f Wm De Bogart 2161 ( \\ITU). 

Original descrip1io11. Pileu, ;u lin.1 long gl:1nd1form. lhcn conic. then campanulalc. Prior 1oexpan,ion 
1.8 cm in length and after expansion 3.0 cm in breadth. Pale creamy while at firs1. soon becoming pale 
grey-1an 10 pale creamy grey-um. Small sh:ollow plicaie s1riations developing as pileus becomes ma1ure. 
Surface covered :11 firsl wi1h a 1hin wispy fibrillar universal veil 1ha1 ~oon hrc:aks up imo small scattered 
irregular pa1ches. Flesh thin and mcmbr.mou,. Stipe hollow. slender. nearly equal bo1 wi1h a sligh1 ~welling 
al 1he base and s lighily n:orrowed 1owards 1he apex. 4.0 - 6.5 cm x 2.2-3.6 mm. White. opaque. glabrou, 
cxcepl for a few small hits of loosely imcrwovcn librillo,e 10111cn1um scattered around the s1ipe base. 
Flesh 1hin and fragile. Larnellae linear. ,ome shon lamcllac present. U.6-1.6 cm x 5.0 mm. broadly adna1e. 
crowded. wi1h no appr~-ciable ,prcading h)' 1he limiied amount or plieate s1ria1ion. while. then ,001 black. 
Autolyscs complc1c. Odor and 1a,1c nol oMerved. 

Spores ovate in dorsal view and ellipsoidal in lateral view. nauened. 11.2 - 13.8 x 7.5- 8.8 x 6.2-7.3 
1un, ,upr.,hilardcprcs,ion prescnl on 1110;,1. :1piculu, ,m:,11 . vi,iblconly ,n la1eral view. gcm1 pore eccemric. 
1.3- 1.8 µmin diameter. Color en ma,sc black. microscopically deep purple-brown in 34 KOH. Wall 
smooth. Basidia dimorphic. shon clavaie and 22.0- 25.0 x 12.0 µm. long clavate and 30.2- 35.2 x l '.1.0-
15.0 µm. all 4-spored. Chcilocy,tidia globo,c 10 ellipsoidal. 12.5 µmin diame1er 10 50.0 x 39.0 µm. 
mo~tly wi1h a ,hon pcdicel 3.0-6.0 µm long. hyaline. smoo1h. J)Jeurocrtidia ellipsoidal. 77.0-98.2 x 
42.5- 58.0 1un. pcdicella1c, pediccls 1.0 - 12.0 µm long. hyaline. smoolh. ·o 01hcr cy,1idia present. Pileal 
surface a cu1is of more or lc» radially oriented hyphne. the surface cells 1wo or three 1imc, as long in 1he 
radial oricn1:uion as in any other direciion. 

Universal , cil of fibrillar nature. imcrwovcn. Individual elemems occurring in long chains of more 
or le» cylindrical cells. hyalinc. thin walled. some swollen and ,omewhat constri cted :111hc septa1ion~. 
others not swollen. Some celb irregular. 1he chains composed of cells o f \'aried sizes all along ii, length. 
~ome of them branched or anastomoscd. Thci,:,me 1ype, of chains of cel ls found on both the pileal ,urfacc 
and a11hc s1ipc ba~c. Univcr,al \'Cil ccll ,i.ie 16.2-12.5 x 2.5-33.8 µm. Clamp·conncc1ion ,1bsen1. 

Habirn1. Terre,trial. on prepared soil mixes in a greenhouse. soliiary. 

Thb species diffe rs from most of 1he other species of seciion Copri1111S in i1s lack of any web or thread 
of hyphae in,ide 1he lumen of the slipc. i1s lack of refrac1ivc plugs in 1he , 1crigma1a. ii, adnme lamellae 
and its lack of clamp-conncciinn~. C. amc/111oide11s differs from C. (l/11i1·or1,s microscopical ly. It resembles 
some of the species of ,eciion l.mwwli in its universal ,·eil charac1crs and in lhe pos.,c.,sion of plcuro­
cystidia. 

Obsen•atio11s 011 the lwlorype. Spores (20. I. I ) 10.6- 15.0 x 6.7- 9.1 µm. ellipsoid or 
ovoid wi th rounded base and apex. and strongly eccentric. c. 1.6 µm wide germ pore. dark 
red-brown: Q = 1.45- 1.65. av. Q = 1.60: av. L = 13.3. av. B = 8.3 µm. Basidia 20-30 x 11 -
13 µm. 4-spored, surrounded by 5- 7 pscudoparaphyses. Pleurocystidia 90- 125 x 30-50 
(-60) µm. obovoid. ellipsoid or subcylindric. Chcilocystidia 40- 100 x 25 - 40 ~m1. ( ub)­
globose to ell ipsoid or subcylindric. Veil made up of hyphoid. thin-walled c lements. 40-
60 x 14-25 µm. usually somewhat inflated and constricted at septa: terminal cells ellipsoid 
or clavate. Clamp-connec1ions parse. not distinct. 
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Fig. 4. Copri1111s artu·lmoi<les (holot) pe). Dried basidiocarps. spores. pleurocystidia. chcilocystidia. b:ll>idia 
and veil. 

Notes. The holotypc is in a fairly good condition. and consist of four ba idiocarp:. and 
a fragment of another one. Although said to be absent in the original description. we observed 
some clamp-connec1ions in the vei l. 
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5. Coprinus astcrophoroidcs Van De Bogan. Mycotaxon 4 ( 1976) 252 - r ig. 5 

Hololypc: USA. Wash ing1on, Beverly. 5 Aug. 1974. F. Wm D e B tJl(llrl 3333 (WTU). 

347 

Origi,wl desaip1im1. Pilcus at fi~l rounded. then hcmi pherical, then campanul:ue. then plane. and 
finally mo,1 ly l>•sed. when unexpanded 2.0-3.0 cm long. expanding 10 4.0-6.0 c m bro:id. Univer,al ,·eil 
white when young. then cuticle darkening 10 black or blackish brown as universal veil recede~. apex 
remaining while with univcn.;11 ve il. Univcrs;1I vei l of:, fell-like con~i,tency. very 1hick. soon 10m into a 
di,1inc1ly ,1clla1c pcr,is1cn1 rcmnan1 ;1, pileus expands. Pi lc:11 surface becoming deeply plicme ,1rime. 
Pilcal margin becoming revolu1cor curling under and eventually reduced 101a11crcd shreds. Stipe hollow. 
sh:nder. 7.0- 11 .5 cm x 3.0- 6.0 mm. S1ipc lumen wi1h :1 dis1inc1 and persi,1en1 hyphal , 1rand in 1he center. 
Surface moMly smooth and glabrous. some appressed fibrils near the bouom or occasionally small sca les 
on 1he lower half. White at lirs1. then slowly blackening as lysis proceed~. opaque. Flesh very thin and 
fragi le. Lamellae lanceolme. free and remote. , cry crowded. ,001 bl:1ck when mature. au1olysi~ comple1e. 

Spores ovate 100,·ate-ellipsoidal. sligh1ly nauened. 17.5 - 20.0 x 11 .2- 12.5 ~un. apiculus usuall y small. 
gem1 pore apical to wry eccentric. 1.8 µm in dinmeter. Color soot black en masse and a dark brownish 
purple-hlack microscopica lly in 3~ KOii . Wall ,mooth. Ua,idia trimorphic. short clavate and 35.0- 39.0 
x 20.0 22.5 iun. clav:1te and 50.0 S4.0 x 20.0 22.5 µm. subululi form ;md S2.0 61.5 x 20.0 21.5 iun. 
stcrigmata with dark somewhat rcfracti,·e plugs. apex of basidia dark grey-brown, all 4-sporcd. Cystidia 
nol M!cn. Pilcal ~urfacc of ,lender. cylindrical. radially aligned. thin-walled hyphac. Many hyphac with 
irregular patche~ of dark brown pigment on the cell walls. Univer~al veil composed of long parallel. 
radially aligned chain~ of long. oflcn somewhai swollen ce ll s. con<1ric1ed at the scptac. larger cell s of 
the chains bound together by slender. brJnchcd and anastomoscd hyphac. All ce ll, of univcn.al veil hyaline 
and th in walled. L:irge cells 12.5-63.5 µmin diameter. Cells of1he binding hyphae 3.5-11 .0µm in diam­
eter. Cla111p-con11cc1ion, prc,cnt in univcn.al veil and rarely on 1hc s1ipc. usually very irregular. 

l·labi1a1. Tcrrc,trial. on ,andy ,oil in dry open sagebrush de,ert area. 

Thi< ~pccie, is clo,cly related to C. asreroplwms Long & Miller and 10 C. xerof)/11/11.f Van De Bogart. 
I! shares many morphological features as well as the arid habitat wi1h both. C. asreropltoroides differs 
from C. asterof)ltoms in pos~essing a distinct and pcrsi<tcnl hyphal stra nd in the stipe lumen. the universal 
veil remaining while even when dried. the germ pore often very eccentri c. the much larger diameter of 
the umver..al , e1I element~. the :1bsence of a bulbous voh•:ue stipc base. and the larger and much broader 
basid ia with pigmented apices. C. asreroplwroides differs from C. xerophilus in the universal veil 
remaining s1ell a1e. 1he <mailer gem1 pore. 1he absence of a bulhou< vol\':lle <tipc base. and the pigmented 
apex of the bns idia. 

' Obsen •atirms 011 the holotype. Spores [40. 2. I J 14.8-20.6 x I 0. 7-14.2 x c. 11 .5-12.0 
µm , ovoid or ellipsoid with rounded ba e and apex. and eccentric. 1.8- 2. 1 µm wide gem1 
pore. very dark red-brown: Q = 1.40- 1.65. av. Q = 1.45-1.50: av. L = 17.4- 18.6. av. 8 = 
11.6- 12.8 µm. Basidia 32- 60 x 20- 25 µm. 4-spored. Pscudoparaphyses and cystidia 
collap ed. Veil made up of hyphoid. thin-walled elements. 20- 150 x 20- 50 (- 60) µm. usu­
ally somewhat inflated and constricted at septa: tenninal cells ellipsoid or clavate. Clamp­
connections not found. 

Notes. The type material consists of two old basidiocarps. o cystidia could be located 
nor could pseudoparaphyses be found. 

6. Coprinus hrunncis tragulatus Van De Bogan. Mycotaxon 8 ( 1979) 246 - rig. 6 

Holotypc: USA. Wa..~hington stale. lnsula. 6 Oct. 1968. F. Van De Bogart /94 (WTU). 

Original descrip1im1. Pileus at first ovate. then conical. !lien c:unpanulote. and finally revolutc. Prior 
to expansion 2.0- 2 .5 c m in length. after expansion 4.0- 6.0 cm in breadth. At rirst dark grey with lighter 
colored universal veil patches and dark greyish brown at the apex. with maturity becoming darker grey 
and brownish black n1 1he apex. Some plicate striations developing under the univcrsnl veil. the striations 
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Fig. 5. Copri1111,1 a.11noplwroides (holotype). Oried bas1diocarp . spores. basidia and veil. 
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Fig 6 . Copri1111r bm1111eHm111ula1t/\ (holot) pc). Dried bnsidiocarp~. ,pore, :ind \'Ci l. 

often masked al lc:1,1 in pan hy the \'e1l. Surface completely CO\'Crcd at fiN. and panly co\'Cred 31 maturity 
by a feltlike unive~al ,cil that hreak, u11 into irregular patchc;, as lhc p1leus expand,. Flesh thin and 
mcmhr.inou, e,cn at the apex. Stipe hollo". thin. ,lender. tapered from base to apex. 10-12 cm x 2 - 5 
mm. Ua.,e nearly abrupt. White or faintly ~rcyi,h. opaque. Surface somewhat fibrillo,e. Fle,h thin. fragi le 
and easily broken. Lamellac narrowly l:inceolate, some lamellulac pre,cnt. 0.5- 2.8 cm x 3-4 rnm, free 
or slightly adnexed when young. crowded at first. then less so a, p1leus expands and plicatc striation 
develops. P.Jlc then blackish brown. Au1odiges1ion incomplete. most or the lamellac I) ,ing but usually 
mo,t of the p1lcal surface remaining. Odor ;111d ta,te not observed. 

Spore, ,ubgloho,c 10 broadly limoniform. round in cro,,-section. 6.9 - 8.8 x 6.2-7.5 1.un. apiculu, 
tiny but often ,i,ihle. germ pore apical. 1.0- 1.4 µmin diameter. Color en ma,,.,c brownish black. n11cro­
~copically deep purple-brown in 3% KOi i. Contents guttulate or not . Wall with a prominent pale brown 
pcri,porium that ,ho", bc,t on spores of young specimens hut i, also found on those of older ,pccimcn,. 
Chcilocy,tidia glohose 12.5- 38.0 µmin diam .. or ellip,oidal with rounded end,. 44.0-50.0 x 17.0 22.0 
µm. h)aline. thin \\alled. ,mooth. Pleurocystidia Ions ellipsoidal. end~ usually rounded. 110.0-142.0 x 
45.0- 52.0 µm. hyalinc. ,mooth. thin walled. numerous. often bridsing between two oppo~ing lamcll:ic. 
No other cystidia present. Pilcal ,urface of radially oriented hyphac. Uni,cl'al veil of large pate he, adher­
ing to the pilcu,. compo:,cd of chains of ,mooth. thin walled. h)'alinc. cylindrical to greatly swollen h)•phac. 
40 .0 - 150.0 x I I .'.! - 44.0 µm. constricted at the scptae in most ca,e,. The chains or cclb seem to be adherent 
to each other but :ire \ddorn anastomoscd. Clamp-connection, pre,cnt on , tipc and universal ,•cil. 

Habitat. Terrestri al on moi,t. shaded la"n~. solitary. 

This specie, resemble, Cupri11u~ I/IJ(opitlr, P. Karst. in mo~I way but diffc~ markedly in lhe prc:.cncc 
or a pigmented perisporium. 

Obserl'(1tio11s 011 the holotype. Spores (20. I. 116.7- 8.4 x 6.0- 7.0 µm. ovoid or ellipsoid. 
tending to quadrang ular. with rounded base and rather truncate apex. and central. c. I µm 
wide germ pore. very dark red-brown: Q = I. I 0- 1.20. av. Q = 1.15: av. L = 7.8. av. B = 6.6 
µm. Basidia. pseudoparaphyscs and cystidia collapsed. Veil made up ofhyphoid. thin-walled 
clements. 20-100 x 15-36 µm. usually somewhat inflated and constricted at septa: tem1inal 
cells cylindrical with o btu~c apex or ellipsoid. Clamp-connections not found. 
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Notes. l11e holotypc is in a very bad condition. Only a Stipe. a pan of stipe with collap ed 
pi leus as a black ma at apex and a small part of a pilcus remain. 

7. Coprinus bubalinus Van De Bogart. Mycotaxon 8 ( 1979) 266 - Fig. 7 A. 78 

Holotypc: USA. Califomia. L.,faycttc. April 1972. F. Van De Bugart 382 / (WTU). 

Original descrip1iu11. Pileu~ al first rounded oblong. then ellipsoidal. then conical. then campanulatc. 
finally ,omcwhat rc\'olute. Prior to expansion I .0- 3.5 cm in length and after expan,ion 3.0-6.0 cm in 
breadth. Surface at first covered a whi te uni\-crsal veil. Veil fragile. ,oon brea king up into irregular patches 
revealing a honey colored. yellow-can to light ochre pileal surface. Color of pilcal apex similar. Entire 
pileu, blackens with ly,i s. Moderately plicate-~1ria1e. Surface under the ,eil somewhat luhricous. Margin 
of young pilcu, curved in to ,lipe. Fle,h buff colored. thin fragile. St ipe hollow and ,omcwhat pithy. The 
pithy material drying into gcla1innu, lump,. Slender. slightly tapered. at first 1.5- 4.0 x 1.0- 1.4 cm. when 
mature 6.0 8.0 x 0.4 - 0.8 cm. whitish buff. bruising tan. opaque. wrf.tcc faintly pruinose. ,mall 
evanescent remnants of the univcr,a l \'eil pre,ent on young specimens about 4.0 111111 above the; ba.c. 
Base merges into n fine while 111ycclium. Fle, h fragile. Lamcllae lanccolatc. some lamcllulae abo present. 
1.0-2.7 cm x 1.0 - 3.0 mm. crowded. free or lightly adncxcd. a1 fir,1 whiti,h iun. then mottled grey­
black. immature lamellar margins whiti~h cincrcou,. /\utolyM, complete unless halted by drying. Odor 
fungoid or eanhy. Taste fungal. 

Spores ellipsoidal. ,lightly nattcned. 10.0- 14.1 x 6.7-8.5 x 6.2- 6.8 µ111. lacking a pcri,porium. api· 
cul us small. gcnn pore eccentric. 1.7-2. 1 )Ullin diameter. Color en ma,se black. rnicro,copically purplish 
black and ,oon deep browni,h hlack in 3%, KOH. Wall ,mooth. Ba,idia 1rirnorphic but not completely 
,cparate and dist inct in sizes and sha1>es. shon clavatc and 22.0 28.0 x 11 .0 - 12.0 µm. cla,·a1c and 34.0-
39.0 x 11 .5-12.0 µm. long cla,a1e and 40.0- 49.0 x 14.5 )un. all 4-sporcd. Chcilocy,1idia globo,c 10.0-
50.0 µm m diameter or ellipsoidal 50.0- 65.0x22.0-28.01un. some with pcdiccl. 0.1 5.0 µm rn length. 
hyaline. 1hin walled. s rn,xlth . Pleurocystidia ellipsoidal. 70.0-93.0 x 28.0-43.U µm. ,omc with pediccl. 
0 .1- 3.0 µmin length. hyalinc. thin walled. smooth. Some bridging bc1wecn 1wo opposing lamellae. No 
01her cyslidia present. Pilcal surface or mmure ,porocarps composed of swollen cells. mostly dong:llc: 
Ill a radial direction. ,omc i,odiamctriccell, al'° present. Univcf'al veil felt-like oramchnoid or pruinose. 
at lir.1 continuou, over pileal ,urface. soon breaking up into ,mall irregular patches. compo~cd of hyphac 
with cylindrical to very S\\ Ollen cells. 12.0-116.0 x 12.0- 36.0 µm. the ,wollen cclb with constricted 
sepia. some cells br;inchcd. all hyaline. thin walled. smooth. Cell, at ti p ofhyphal chains mo~tly clava1e­
swollen. Same cell type, prc,cnt in vei l remnants on pilcu~ and Stipe base. Clamp-connec1ivns r.ircly 
pre.sent on sti1>e only. 

I labit:H. Lignicolous. on walnul and mulberry slash. solitary or ,mall clu,,e,... 

This specie, seem, 10 be clo<ely related to C. l.)fricola. C. 111urrid11l and C. u/111(u·eil-rlm11s. TI1e pithy 
material in the s1ipc or young sporocarps which upon drying become, gelatin-like lumps is somewhat 
distinctive. Copri1111s b11bali1111s rc,emblc, C. alt11ucefrelmu., in it> overall appear.incc and the pre,cncc 
of eccentric gem1 pores on spore, o f both. h diITc~ in its luck of pigmcmed pilcal context and in ha, ing 
trimorphic ba~idi;, a, oppo,ed 10 dimorphic. The color of the pilcal :,urfacc below 1he univer,al ,·cil is 
much more yellow in C. b11bali,111s than 1hc more nearly brown :,urface or C. al1110cefrela111.,. 

Observlllions 011 rlw /ro/orype. Spore 120. I . 1 l 11. 7- 14.4 x 8.1- 9.6 x c. 7-8.5 ~un. ellip­
soid or ovoid. with rounded base and apex. and strongly eccentric. 1.8-2.2 µm wide germ 
pore. very dark red-brown: Q = 1.35-1.55. av. Q = 1.45- 1.50: av. L = 13. I. av. B = 8.9 µm . 
Basid ia 24 - 46 x 12- 15 µm. 4-sporcd. surrounded by S- 7(-8) pseudoparaphy c . Pleuro­
cystidia 70-120 x 40-70 µm. subglobo e. cll ip oid. oblong. utriform or subcylindrical. 
Che ilocystid ia 40- 120 x 30-70 µm . (sub)globose. ellip oid. oblong or subutriform. Pi lci­
pellis a layer of spheropedunculate cells. Veil made up of hyphoid. thin-walled clement . 
30- 100 x 10- 40(- 50) µm. usually 1101 innated. constricted at epta and branched in pan. 
mixed wi th clavate. e llipsoid or (sub)globose cells: terminal cell clavaie. ellipsoid or sub­
globose. Clamp-connec tions not found . 



Ulje & Noordeloos : T_,·pe s111dies ;,, Copri1111s s 11bsec1io11 ui11a111/i 35 1 

Fig. 7 A. Copri1111s b11/mli1111s (holotype). Dried basidiocarps. spores. pilcipcllis and vei l. 
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Fig. 78. Coprin11s b11bali1111s (holo1ypc). Pleurocys1idia. chcilocys1idia and bas idia. 
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Not<·s. The holo1ypc consis1 o f 1hrce whole basidiocarps and a fragment. all in a ra lher 
good state. All microscopical features could be found in 1he ma1erial. Our measurements 

how somewhal broader spores both in side and in frontal view. The pi lei pell is wa.,; described 
a,; composed of elongate. swollen cells in radial direction. We found 1hat the pi le ipellis 

wa a hymcniderm. 

8. Coprinus citrinovelatus E. L udw. & P. Roux. Z. Mykol. 61 (1995) 35- Fig. 8 

I lolotype: Gem1any. Rerlin-Dilppcl. on wcxxl-chip,. 30 May 1982. Gregarious (G. 8 ). 

Original descri111io11. Hutjung kegdig. bb 2 cm hoch. ,pater nach aufschwirmcnd und 3- 4 cm breit. 
zulc11.1 schalcn11>m1ig vcnicft. HilutigdUnn. Jung glall. mit zunchmcndcr Rcifc bi~ ?ur Mine fahig geflircht. 
Grundforbc hellgrau. Im Primordial~tadium vollMandig Ubcrsponncn von cincm nnfangs kr.iflig ocker­
gclben. spatcr hell zitroncngclbcm fascrig-haarigcn Velum. da, bi, 1ulc1,1 :iuf dcm Schcitcl crhahcn blcibt. 
Lamellcn jung hcll umbrabraun. dann umbraschwanlich. an den Schncidcn gdblkh (!).Stie l 3-6 x 0. 15 -
0.3 cm. Oa,i~ lange c1wa, knollig abgesct1-1. Abwan.\ vcrdickt. Ebcnfalls ,·on gclbcm Vclum llbersponnen. 
im untcrcn Tcil langc rcgdrccht gc,ticfclt. Zulc11.1 - zuminde,t im obcren Bcreich - wcizs: ringlos. in 
frOhcn S1adicn biswcilcn mit lcichtcr knotigcr Vc rdickung. Flci~ch nicht zcrllic'1end. ,ondem welkcnd. 
Unangenchm nach Mi,1 ricchcnd. 

Basidicn 4 -sporig. Sporcn (10- )11 - 14 x 6.5- 7.511111: in Fmnt.an,icht ellipsoid bis ovoid. dabci Ubcr­
wiegcnd ~hlank. m:inchmal f:is11.ylindrisch-cllipso1d: in Scitcnansicht lcicht abgcnacht: am Apikalus 
mcbt ctwa~ ~pi11 :m,gc,ogcn: gl:m . in KOil danc lhraun. Kcimporu~ zcntral. dcutlich. bis 2 µrn brcil. 
Chciloi:ystidcn Ubcrwicgcnd kculig. schcn auch subutriform bi~ breithalsig-mi,chcnformig. blaBgelh; 
40- 110 x 15- 35 µm. Plcurozystidcn vorh:indcn: lihnlich geform1. HDS zellig. aus zu bis 30 µrn breiten 
F.lementen. Velum iibcrwicgcnd au, ,r,ylindrischcn. bi~wcilen ctwa~ unregclml1Bigcn Elcmcntcn: kcin 
Kugcli:cllcn. Schnallcn vorhanden. 

R. Wailing. dem Abbildung und ~faterial des Funde~ "orgelegt wurdcn. ,·cmcintc definitiv cine lden1i1lit 
mi1 scincm C. l111euceplw/11s. stuftc die An abcr sichcr zurecht als "very close" (schr nahcstchcnd) ein. 
Die Hauhtunlcrschicdc crgcbcn , ich au, dcr T:ibcllc I . 

Vorkommcn 

CtJt>ri11u, lt11eoceplm/11s 

1\uf Pferdemi,1 
zcns. Affiini t 

Sporenfom1 Ellipsoid-mandelformig. in Fronl-
anisicht ellipsoid 

Sporcgr6Bc I 0.5- 12.5 x 5 7 .5 1un 

Chciloqstidcn B:,llonfonnig. bis ellip~oid. 
diam. - 18 1m1. hyalin 

Copri1111s d1r11101•ela111s 

auf Erdbodcn. 1eilwci1.c Hoil1.rcs1chen ansit-

iibcrwicgcnd schlnnk ellipsoid bis fast 
,yl indri ,ch•cl I ip,oid 

11 - 14 X 6.5- 7.5 jUll 

nehen hallonformig. und cllipsoidcn auch 
~ubutriforme his hreithal,ig-lagcnifonnc. 
diam. -35 µrn. gelbwandig 

Obserl'ations 011 the holotype. Spores [50. 5. 21 11.1- 13.8 x 6.3- 7.5 µm: Q = 1.60-1.95. 
av. Q = 1.70-1.80: av. L = 11.7- 12.3. av. B = 6.7- 7.1 µm, dark red-brown with centrnl. 

c. 1.8 µm wide germ pore. Basidia 18-34 x 8 - 9 µm. 4-sporcd, . urro unded hy (3-)4-6 
(-7) pseudoparaphyses. Pleurocyl>tidia 70-100 x 25-32 µm, oblong to subu1rifonn. Chei lo ­

cy tidia 50- 90 x 20- 32 µm. e llipsoid, oblong or subutriform. Elemen1s of vei l 25- 100 x 
8 - 14 µm. of type 'Lanatuli'. very sparse. yellowish incrustcd. 

Notes. Copri1111s ci1ri11ovela111s appeared to be a later synonym of C. ochraceovela111s 
Bas (Ulje & oordeloos. 1999). 
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Fig. 8. Copri,ws ci1ri11m•ela11ts (hololype). Spore,. plcurocystid ia. cheilocy,1idia. ba~idia and veil. 
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9. Coprinus colosscus Van De Bogan. Mycotaxon 4 ( 1976) 265 - Fig. 9A. 98 

Holotypc: USA. Wa,hington Stale. Redmond. 2 May 1966. F. Vo11 De Bogart 143 (WTU). 

355 

Origi,wl desrrip1io11. Pileu, oblong-oval :11 lirs1. then narrow conical. then narrow carnpanulate. lhcn 
broadly <hallow campanulatc, and cvcnionlly lncini:ue-revolutc. Prior to expansion 13.0- 25.4 cm in length 
and aficr expansion 8.0- 14.0 cm broad. the smaller size d ue 10 au1odigcs1io n during expansion. White 
wnh browni, h-tipped ~ah:, and pale: brown pilcal apex at first and then gradually darkening with maturity 
and autolysis. Plicatc s1ri:uion limited in development. involving liule or none of the lamellar trama. 
Surface covered with a univer,al vei l of rather ,mall ~ah:< that arc while 10 while with browni, h tips. 
Scales lirmly atrnchcd when pilcu, is immature but becoming loose and easily removable as pilcus matures. 
Flc:,h mo,tl)• thin and membranous but up 10 3.0 mm in th ickncs., at apex. S1i1>e hollow. the lumen con­
taining a loose yarn li ke thread of loo,e ly interwoven fi lament,. Almo,1 c<1ual but wi1h a ,ligh1 1:1pcring 
from ba-e 10 :1pcx. 35.0-50.5 x 1.5- 2.5 cm. the base abrupt and embedded up 10 8 additional centimeters 
into the ,oil. A small loose annulu\ prc~c111 on ~omc specimens. Surface <eeming ,moo1h and glabrou, . 
White at fi"l. then a_, ,pore< :arc produced and :,u1oly,b proceeds the apical nc,h slowly blacken ing 
intemally a, well a, ex ternally. Flesh opaque. coarse and fibrous. Rhizomorphs of compact white hyphac 
penetrating about 15.0cm into the substrate from some specimens. Lamellae linear. almo~l all long. 8.0-
25.0 x 1.5- 2.3 c m. free hut a11:1ehi.:d 10 ;1 ,m,111 collarium. Extremely crowded al fir,1 and remaining 
crowded throughout sporulation and lysis. pale but becoming soot black. Au tolysis almost complete. 
nearly the entire pilcus affected. Odor and 1a,,1c none. 

Spores ovate in dorsal view and o,ate·d lip,oidal in lateral view. ,omewhat nancned. 16.8- 20.0 x 
9.8- 13. 7 x 8.4 11 .3 µm. apiculus large and conspicuous. germ pore somewhat eccentric 10 very cccemric 
1.8- 3.1 µm in diameter. Color en mas~c soot black. microscopically an extremely dark smoky hlack 
color in 3'.t KOi i. Cunlcnl> ,ccming minutely gunulate or granular in 3c,f, KOH. Wall smoo1h. Basidia 
Lrimorphic. shon clavate and 31.5-35.5 x 16.0-18.0 µ111. long c lava1e and 42.5-48.5 x 17.0- 18.0 µm. 
very long clnva1e-pedicella1e and 54.0- 65.0 x 19.0-20.0 µm. all 4-sporcd. all >tcrigrnaia with a large 
refractive or pigmented plug. Cheilocy,1idia globose or cllip,oidal-ovaic. globosc 20.0-37 .5 µmin diam­
eter. ellipsoidal-ovate 35.0- 50.0 x 20.0-25.0 µm. hyalinc, s mooth. No 01her cys1idia present. Pileal 
surface of radially oriented hyphac. Universal veil sealc, composed of cylindrical ,cp1a1e hyphac. mostly 
swollen and somewhat con,1rie1cd at the scp1a1ions. ,mooth. hyaline. th in-walled cell, 17.5-165.0 x 5.0-
38.0 µm. A thin 1omen1um presen1 at base of Stipe. composed of slende r. nonswollcn. hyalin. smooth. 
thin-walled. branched and interwoven ,cplalc hyphae. the ce ll~ tending lo be long and straight. Clamp­
connection, rare on , 11pe cu11 cle. 

Habitat . Terre 1rial. on loose. crumbly soil in a dense brushy scrub frondosc forest. in large loose 
clumps. rare. 

This species is well marked by its huge o,•ernll ~i , e. large ,pore ~izc. and by the darke ning of lhc 
stipe apex. The last two feature~ i1 shares with C s1crq11ili1111s. a coprophiloos species which is much 
~maller. 

Obsen1a/io11.1· 0 11 the lwlotype. Spores [20. I , I J 16.9- 2 1. I x 10.9- 13.6 x c. 9 - 11 .5 µm. 
ell ipsoid or ovoid, with rounded base and apex. and eccentric. c. 2.5 ~un wide germ pore. 
very dark red-brown: Q = 1.45- 1.60. av. Q = 1.55: av. L = 18.8. av. B = 12.2 µm. Basidia 
40- 65 x ( 14 - ) 16- 20 µm. 4-sporcd. surrounded by 7- 13 pseudoparaphyses. Pleurocystidia 
absent. Cheilocystidia 20- 50 x 20- 35 µm, (sub)globose. Pileipell is hyphoid. Veil made 
up of hyphoid. thin-walled elements. 30- 150 x 8- 30 µm. in pan somewhat innatcd, con­
stricted at septa: terminal cells clavate. ellipsoid or subcylindric. Clamp-connections not 
found. 

Notes. The holo1ype consists of j ust two basidiocarps in a rather bad state. The basal 
ring described by Van De Bogart was not found in ei ther of the specimens. 
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Fig. 9A. Coprim,s colosse11s (holotypc). Dried ha~idioc:ups. b:1sidi:1. pileipellis nod veil. 
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Fig. 9B. Copri1111s colosseus (holotype). Bru,idia ,urrounded by pscudoparaphyscs and cheilocystidia. 

I 0. Coprinus jonesii Peck. Bull. Torrey bot. Club 22. I ( 1895) 206 - Fig. 10 

llolo1ype: US,\. Vermont. Uurlington. April 1891. Prof LR. Jones (NYS). 

Ori,iinal description. Plant fragile: pileus 1- 2 in . hroad. submembranous. campanulatc becoming 
broadly convex or expanded and split or revolute on the margin. very bluru or truncate at the apex when 
young. everywhere covered wi th tawny-gray or pale-cervine floccose scales which whol ly :ind partly 
disappear with age revealing the s1ria1e surface beneath: lamellae crowded. linear. free, at first white or 
whitish. becoming black; stem equal or s light ly tapering upward. minutely floccosc. hollow. white: stem 
2- 3 in. long. 2-3 lines thick. 

Spores bl:,ck. broadly elliptical. .0003 to .00035 in. long . . 00025 in. broad. with an apiculus at one 
end. 

Habi tat. In a ce llar. 

Obsen•ations 0 11 the holotype. Spores [40. 2. I ) 6.6-8.3 x 5.8- 7.1 µm: Q = 1.12- 1.23. 
av. Q = 1.18: av. L = 7.6. av. 8 . 6.4 µm, medium red-brown with central . c. 1.3 µm wide 
germ pore. Basidia 16- 30 x 6.5- 8 µm . 4-spored. surrounded by 3- 5 pscudoparaphyscs. 
Plcurocystidia 75- 135 x 35- 50 µm , utriform orsubcylindric. Cheilocystidia40 - 100 x 17-
40 µm. subglobose. e llip oid. ovoid. oblong. u1 riform or subcylindric. Veil 15-45 µm wide, 
hyphoid. clcmcnts constricted at sepia. and with clava1e 10 fusoid. sometimes ellipsoid ter­
minal elements. Clamp-connections pre cnt. small. 

Notes. The type-material is in good condition and consi ts of a ufficicnt number of 
basidiocarps. 
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Fig. 10. Copri1111s jo11esii (holotypc). Spore,. plcurocy,tidia. cheilocy,tidi:1. ba,idia and veil. 
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11 . Coprinus lai;:opidcs P. Karst .. Mcddn Soc. Fl. Fauna fcnn . 5 ( 1879) 23. (Symb. Mycol. 
fenn. VI) - Fig. 11 A 

Lcc101ypc: Finland. Tammala, Mu~tiala. 28 Oct. 1878. P.A. Karsre11 3757 (H). 

Origi11al 1/escrip1io11. Pileu~ 2-3 cm. latus. Stipes 3--1 cm. longus. 
Sporae subsphaerroidcac. irrcgularcs. atrac (s. micr.). longit. 6 - 8 mmm. cra~~il. 5-6 mmm. 
Mustalia, ,upra terram. m. Octohri ~emcl. 

Obsen'(1tio11s 011 the /ectotype. Spores r I 0. I. 1 J 9.0- 10.7 X 6 .9 - 7.8 µm: Q = 1.27- 1.39. 
av. Q = 1.30: av. L = 9.6. av. 8 = 7.5 ~tm. ovoid or (broadly) c l lipsoid. warty. also o n truncate 
apex. wi th centra l. c. 1.6 µm wide gem1 pore. 

Notes. The maierial is in bad condition. Only the spores could be observed. On account 
of the warty :.pores and characters of the vei l. C. /agopides is an older synonym of C. phlyc­
tidosporus Romagn. in sect. Alachua11i (Uljc & Noordcloos. 1999). 

An additional collection at H. also labelled Copri1111s lagopid<'s (Fi nland. Travastia 
australi . Tammcla. Mustala. 4 Aug. 1884. P.A. Kars1e11 3758). appeared to be identical 
with the current concept of C. lagopides. which must be consitlcn.:d a misapplication. The 
correct name for C. lagopidt•s scnsu auct. is C. j01wsii Peck ( Uljc & oorde loos. 1999). 

Obsermtio11s 011 collectio11 P.A Karsten 3758. (Fig. 11 B). Spore 140. I. 11 7.8- 9.2 x 
7.0-7.9 µm: Q = 1.05- 1.2 1. av. Q = 1.16: av. L = 8.7. av. 8 = 7.5 µm, ovoid. tending to 
conical at base. truncate at apex. with central. c. 1.3 ~11 wide germ pore. Veil 10 - 40 µm 
wide. made up of c hain:. of cylindrical. somewhat innate clement:.. constricted at septa. 
Clamp-connections present. small. 

12. Coprinus marcidus Van De Bogart . Mycotaxon 8 ( 1979) 262 - Fig. 12 

Holo1ypc: USA. Montana. Flathead. 8 Scpl. 1972. F. ~111 /)1• Holl"" 2 ltl5 (WTU). 

Origi11al des<·riptim,. Pileus at lir,t glandiform. then conic. then pt:mO·COnve1t and linally revolute. 
Prior to e1tpansion 4.0 - 5.0 mm in length and after e1tpansion I 0.0 mm in breadth. Pale grey or white at 

fir t under a dark grey to greyish black universal ,·cil layer. then becoming pale grey wi1h white striae 
when: the ,urface o,·crlic.~ each l:uncllar lrama. and dark grey at 1he apex. Surface becoming deeply plicate­
strintc. UniveNal veil at fiNt Ob\Curing the pi lcal ,urface with a continuous fibrillo,c dark grey to almost 
black layer that eventually ,pli1, into ,hredl ike remnants and becomes widely scattered with a few larger 
fragment~ at 1he pi lea I apex. t-1esh 1hin at 1he apex. S1ipe slender or lilifom1. 3.5 cm x0.6-1. 1 mm. tapering 
sligh1ly from base 10 apex. hollow but wi1h the lumen comaining a column of water. Pale grc)' 10 glassy 
,traw color. opaque al ba,e to semitmnsluccnt at apex. Surface covered with coarse and s1rigosc grey 
fibrils al base and parl way up the Stipe. apical ha lf g labrous. Flesh exiremely lhin. waiery. and fragile. 
Lnmellae narrowly lanccolme or ellipsoidal. with some lamcllulae. 2.0-4.3 x 1.0 mm. free from stipc 
apex but with all lamcllac attached 10 a rudimentary collarium. Crowded at fiN then ,ubdistant a, plica1e 
,triation develops wi1h pileal expansion. pale 1hen soot black. i\utodigestion incomplete. only the margins 
affected by lysis. Odor and taste none. 

Spores e llipsoidal. 8.7- 13.8 x 6 .2-8.3 x 6.2 - 7.5 µm. mos tly round in cro.s-scc1ion but with some 
larger ~pores slightly tlauened. apiculus large and prominent. germ pore apical. 1.2- 1 .5 µmin diameter. 
Color en masse soot black microscopically deep purplish black 3% KOH .. walls smooth. Basidia tri­
morphic. shon clavatr.: and 20.0 - 22.0 x 10.0 µm. long clava1e and 30.0- 32.0 x 10.0 run. ululifonn and 
35.0-36.5 x 8.6-10.0 µin. all 4-~porcd. Chcilocyst ida probably present but not observed due to panially 
lysed condi tion of lamellar margins. Pleurocystidia few in number. located near the lamclla.r margins 
only. ellipsoidal. 60.0- 80.0 x 23.0- 26.0 µm. apices rounded. hyaline, th in wa lled. smooth. No other 
cystidia presenl . Pileal surface of radially elong.ued cells. two 10 three times a tong a~ broad. cell walls 
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Fig. 11. Copri,ws la11opidel (holo1ype). A. Spores: B. coll. P.A . Karsten 3758. Spore~ and vei l. 

Fig. 12. Copri1111.r man:idus (holo1ypc). Dried basidiocarp. spores and veil. 
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pale brown in 3% KOH. Univcrs:11 veil present on pileus and at stipe base as a dark fibrill ose layer that 
splits into small irrcgul:tr parc he, but not into s mall upturned scales. Fibrils and patches composed of 
chai r1e< of elongate cells 50.0- 100.0 x 10.0- 27.5 µm. hyal inc to pale brownish. thin walled. swollen. 
con,trict<!<l at the ,epta. u,ually with clamp-connections. unbranched. Some of the chains of cells present 
at stipe bases are little or not swollen ,ind resemble nom1al cylindrical hyphae. Cl:unp-connections present 
on universal veil on stipe. in pileal trama. and in the lamellar trama. 

I l:1bi1:u . Lignicolou,. on a piece of wood buried in a thick moss carpet o n the floor of a conifer forest. 
Solitary. 

Thi, specie, po,se,ses severa l distincti ve features. of which the dark color o f the veil and the 
pronounced absence of autodige~tion except the lamellar margins arc the most outstanding one, . More 
, ubtlc but still distinctive charnctcrs arc the pleurocy tid ia that are rather ,mall and few in number. and 
the , lightly colored cell< of the pileal surface which arc elongated radi:tlly but do bear some resemblance 
to the appearance of a cellular type of ,urface. 

Ohsen,ations 0 11 the Jwlorype. Spores [20. I. 11 I 1.2- 12.3 x 7. 7-8.5 1.m1. e llipsoid or 
ovoid. wi1h slightly conical base and truncate apex. and central 10 slightly ccccnlric. c. 1.6 
µm wide gem, pore. dark red-brown: Q = 1.35- 1.55. av. Q = 1.45: av. L = 11.7. av. B = 8.1 
µm. Basidia c. 26 x 10 µm. 4-spored. surrounded by 3- 5 p cudoparaphyses. Cystidia 
collapsed. Pileipellis hyphoid. Veil made up of hyphoid. thin-walled e lemen1s. 40- 180 x 
7- 32(- 40) µm. in part somewhat inna1ed. constric1ed al septa: 1crmina l cells clava1e. e llip­
soid or subfusiform. C lamp-connections present. small. 

Notes. The type collcc1ion consist of just one sma ll basidiocarp with a very <lark veil. 

13. Coprinus pachydcrmus Van De Bogart. Mycoiaxon 8 ( 1979) 274 - Fig. 13 

1-lolotype: USA. Wa,h ington State. Uni\'. Washington. 5 Oct. 1971. 1-: Vim Dr Hogart 237 (WTU). 

Original descrip1io11. Pileu, g landiform at first. then conic. then campanulate. and finally revolutc 
and somewhat lacini:lle. Prior to expansion 0 .8 - 1. l cm in length and after expansion 1.8 2.2 cm in 
breadth. Pale grey-white to medium brown at apelt at fir..1, then gener..ill y darkening as spores mature. 
Surface foimly striate. but very liulc plicatc , 1ria1ion dc,·e lops. Entire ,urfacecovcred at first by a hyaline 
10 pale brown fibrous-scaly univer,a l veil. :ind when fre.sh ,mall gli~tening drops are present. The universal 
veil b loosely auached and ca.si l)• dislodged and lost. The true surface is , mooth and glabrous. Flesh thin 
and mernbranou,. Stipe hollow. slender and thin. tapered slightly from base to apex. 6.0 - 8.5 c m x 2.0-
3.0 mm. White. slightly translucent . Surface ~lightly wCM)lly to ,ilky at apex. becoming increasingly woolly 
toward, the ba.<e. Flc,h thin and fragile. Lamcllac narrowly lanceolate. some short lamcllae prcsc111. 4.0 -
10.0 x 2 .0 - 3.0 mm. free and remote. crowded and remaining so unttl de, troyed by lysi,. pale then black. 
Autodigestion de,troy, the entire piku, . Odor and taMe none. 

Spores ellipsoidal, nearly round in cross-section. 10.0 - 11.5 x 6.0 - 6.4 µm. lacking a perisporium. 
apiculus large and conspicuous. germ pore apical. 1.2- 1.4 µm in diameter. Color en masse soot blac k. 
microscopically deep brown in 3% KOH. Spore, mostly with one guttulc . Walls smooth. Oas idin dimor­
phic. short clavate and 16.5-19.0 x 7.0-8.0 µm. long clavate and 25.0 - 27.5 x 7 .5 µm. all 4-sporcd. 
Chcilocystidia probably present but destroyed by lysis of lamcllar margin. Plcurocystidia scauered widely 
over entire lamellar face. not plentiful. not bridging the interlamcllar spaces. subglobose and 45.0-50.0 
µmin diameter or ,hort elli1,,oidal and 68.0 x 40.0-48.0 µm. apices rounded. hyaline. thin walled. ~mooth. 
No other cystidi:1 present . Pilcal surface of radially oriented hyphac. Universal vei l present on pileu.\ a~ 
,mall white upturned loose scales composed of bundles of chain, of ellip,;oidal to subcylindrical elements. 
the chains of elements often exceeding 1200 µmin length. Individual cell, 50.0- 210.0 x 10.0 - 45.0 µm 
in size. hya line. mostly somewhat ,wollcn and constricted at the septa. some of them thin walled but 
most with walls up to abou t 1.5 µm thick. , mooth. u,ually with clamp-connections . unbranched. Clamp­
connections present on the universal veil. in the pileal trama. and also (a few) on the stipc surface. 

Habitat . Lignicolous or sublignicoloos. on an open compost pile of rotting wood chip and ,;,wdust. 
In ICMlsc group,. 
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Fig. 13. Copri111,s pachydem111s (holotype). Dried basidiocarps. spores. plcurocystidi:i. chcilocystidia. 
basidia and veil. 
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The excep1ion;11ly lhick wall, or mo,1 of 1he cells of 1he universal veil and 1hc shon subglobose 
pleurocys1idia :ire distincti\'e, 

Obsen•ntions 0111/ie /10/orype. Spores (20. I. I] 9.3- 11.0 x 5.7- 7.2 µm. e ll ip oid or ovoid. 
with rounded base and apex (base in part tending to conical). and centra.l to s lightly eccentric. 
c. 1.3 µm wide gem1 pore. medium to dark red-brown; Q = 1.40- 1.75. av. Q = 1.55; av. L = 
JO. I. av. B = 6.5 µm. Basidia 22-34 x 6- 9 µm. 4-spored. surrounded by 3- 5 p eudo­
paraphysc . Plcurocystidia 60- 90 x 24-35 µm. utriform or subcylindric. Cheilocys1idia 
30- 50 x 18- 25 µm. (sub)glot>osc. e ll ipsoid or subutriform. Pilcipcllis hyphoid. made up 
of mainly inflate hyphae: elemems 20- 100 x 10- 30 µm. Veil made up of hyphoid. thin- or 
slightly thick-walled elements (0.2- 0.7 µm thick). 40- 180 x 12-40 µm. in part somewhat 
inflated and constricted al :sepia: terminal cells subfusiform. Clamp-connec1ions present. 

Notes. The type material consists of a single basid iocarp and a fragment in bad condition. 
but most microscopical feature could be found. 

14. Coprinus palmeranus Van De Bogart. Mycotaxon 4 ( 1976) 248 - Fig. 14 

I lolo1ype: USA. Washington state. Mason. Olympic :>lational Parlc Oct. 1974. F. Van De Bogan 3340 
(WTU). 

Original tfesrriptio11. Pileu~ at firs:1 glandiform. then conic. 1hc11 campanulalc ;ind bct·oming rcvolu1c, 
when unexpanded 3.2 cm in leng1h. expanding 10 3.0 cm in wid1h. White and light brown at the apex 
when young, becoming grey-white :ind brown at the :ipcx with maturi1y. co\'ered at firsl wi th small scales 
or the univcr,al veil wi1h ma1uri1y the univer-al ,•cil ,calc, hccoming ~c1111ercd and evanescent. slightly 
plicatc striate where no1 covered with veil. margin at .first attached 10 Stipe by panial ve il . flesh very thin 
and membranou . Stipe hollow. 1hc lumen s1uffed with a loo~c webbing of hyphac. ,lender. ba~e bulbous 
with a slender subtending rhiwmorph. "han 1apcring ,Jigh1ly 1oward, apex. 8.5 cm x 3.0 - 7 .0 mm. surface 
,moo1h and mo~tly glabrous wi1h a n occasional loo"e fibril. white and opaque. base with a ,curfy area 
and a ,mull free while membranous annu lu,, flesh ,0111ewhat fibrou, ahhough fragile. Lamcllae lanceolate. 
free. very crowded. few shon lamcllulac prc,cnl. at fir~t while. 1hcn pink. 1hen brown. 1hen dark brown. 
then black. Autolysis comple1e. 

Spores moderately nauened, laterally broadly ellipsoidal. dor,ally narrowly ovate. 8.7- 10.0 x 5.6-
6.3 x 4.3 - 5.7 µm. apiculu, pre,em. ,mall. germ pore ,ligh1ly cccemric. I .81m1 in diameter. Color soot 
black en massc and a dark purplish gre}' microscopically in 3% KOH. Wall smooth. Ba~id ia 1rimorphic. 
shon clava1e and 20.0- 22.5 x 12.5 µm. clava1c and 31.2-37.5 x 10.0-11.3 J.UTI. ululiform and 45.0-
4\1.0 x 10.0- 12.S µm. ,,1erigma1a wi1h refractive plugs. all 4-spored. Cheilocystidia globose. obovatc. 
lagcnifonn. ;ind ellipsoidal. I 0.0 µmin diamc1er to 46.5 x 19.0 J.UTI. No other cy,1idia present . Pile al ,ur­
face a cutis of slender. radially orien1ed 1hin-walled hyaline hyphae. Unh·cr-ul veil "cal.:-~ composed of 
p:1ralld chain, of cell,. cclb cylindrical. some s wollen and cons1rictcd at the septa. all hyalinc. 1hin­
walled 5.0-19.0 in diameter. Annulus membranous. composed of mos1ly slender cylindrical cell,. ,,par,cly 
scpme. somewhat interwo\'Cll and anastomoscd. hyalinc. thin-walled. 2.5- 11.5 µmin diame1er. Clamp­
connection, pre~cnl in ~tip;: conh:xt. not common. 

Hnbitat. Terrcstriul. on clay soil in open grassy maple woods. 

This specie, bears a striking resemblance to C. co11w111s in its overa ll appearance. It differ, mainly in 
its much smaller $l3ture and much ~mailer size of 1hc spore~ ;md basidia. 

Obsen•ntions nn the 1,o/otype. Spores (20. I. I ( 9.3- 11.0 x 6.5-7.8 µm. ovoid with 
rounded ba~e and apex (base tending to conical), and slightly eccentric. c. 1.5 µ.m wide 
germ pore. dark red-brown: Q = 1.35- 1.55, av. Q = 1.40: av. L = 10. 1. av. B = 7.2 µm . 
Basidia 20- 50 x I 0 - 13 µm. 4-spored. surrounded by 6 - 9 pseudoparaphyses. Pleurocys1idia 
absent. Cheilocystidia 25- 50 x 14 - 26 µm. (sub)globosc. e llipsoid. ovoid. oblong or u1ri-
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Fig. 14. Copri1111s pa/111er<11114s (holotype). Dried bas1diocarp, ,pore,. chcilocystidia and veil. 

form. Pileipellis hyphoid. made up of mainly cylindrical hyphae: elements 30- 140 x 6-22 
µm. Veil made up of cylindrica l. thin-walled c lcmcnt.s. 40- 150 x 4- 20(-28) µm, somewhat 
constric ted at septa: terminal cells cylindrical with rounded or tapering apex. sometimes 
slightly fusoid . Clamp-connections absent. 

Notes. The annulus. noted by Van De Bogan. ha not been found in the type material. 

15. Coprinus roscistipitatus Van de Bogan. Mycotaxon 4 ( 1976) 262 - Fig. 15 

ltolotypc: USA. Wa,hing1on Male, Lewis. Ci,pu~ Center. Gufford Pinchot Nae. Forest. 25 Oct. 1975. 
F. Va11 De Bogart 3369 (WTU). 

Origi11al descr1p1io11. Pilcu, al liN glandiform. then conic. then campanula1e with margins somewhat 
revolu1e and lacinia1e. when unexpanded 2.5 cm in length. expanding 10 3.5 cm in width. Pale brown al 
fin.I ;,nd remaining so al the apex. the remainder soon whi tish. then black with whitish ~tri:1c marking the 
interl:unellar spaces. Pileal surface at fin.I covered with MllOOlh universal ve il which then become scaly. 
then scales ~ca11ered and evanescent exposing plica1e-s1ria1e ,urface. Margin auachcd 10 ,1ipc hy an 
annulus al lirs1. Fles h thin and fragile. Stipe slender. tapering gradually toward the apex. 11 .5 cm x 4.0-
6.5 mm. hollow. lumen with a lhinly dispen;cd \•ebbing of hyphae. surface ,ilky. wrinkled. whi te a1 ba.~e. 
in maturity the upper half of the stipe becoming pale pinkish grey. fading 10 grey when dried. annulu, 
prominent. loose. becoming black on under ~urface when mature: s1ipe ne.~h thin and fragile although 
fibrous. Lamellae lanceolate, very crowded. free :md remote. :11 fi~• while. then pale pinkish brown. 
then black. Autolysis complete. 
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Fig. 15. Copri1111s roseisripito111s (holotype). Dried ba~idioc,1rp. spore~. chei locystidia. basidia and veil. 
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Spores nearly O\'ate. the apex s light ly narrowed in dor,al \'icw. 9.0 - 11.0 x 5.5- 6.5 x 7.0 - 7.8 µm. 
apiculus large and distinct. gem11l0re somewhat eccentric. 1.5-2.5 µm in diame ter. Color soot black en 
masse and nearly black microscopically in 3% KOi i. Wall smooth . 13a,idia trirnorphic. clavatc and 25.0 
28.0 x 8.0- 11.5 µm , long cl:w:11c and 40.0- 43.5 x 8.0- 10.0 µm . ululifom, and 48.0 -50.0 x 9.0- 10.0 
µm . all 4-sporcd. all s1erigma1a with rcfringent plug,. all b:i,idia with a median grey pigment band. Chc ilo­
cystidia obovate. oblong. clav:ue. , ubglobose. occa,ionally interconnected. mo:,tly pedicellate, 30.0 -
70.0 x 17.0 - 33.0 µm. pediccls up 10 20 µmin length. cells distinctly pink en masse until destroyed by 
lysis. No other cystidia present. Pilc:al ,urfacc :i compact layer of cylindrica l. ~ pt:nc. thin -walled. radially 
oriented hyphae. in maturity mostly pigmented dark grey-brown. some cells dark. some light. some pig­
mcrH in the walls. some pigment the intercellular spaces. Uni \'ersal veil of scales on pileus and tomcntum 
al stipc base. Scale, of long parallel chain, of slightly s wo1lcn cells. cell, cylindrical. 5.0 - 22.0 µm in 
diamelcr. thin-walled. h)•aline. r.irely branching. showing ,omc 1endency 10 , epar.tle m the sepia. smooth. 
Tomemum nt stipe ba every thin. composed of slender. cylindrical. hyaline, thin-walled hyphae. seldom 
bmnchcd. very interwoven, 3.0 - 6.0 µm in diameter. ,cplalion , par,e . Annulus 1.0 µm wide. Clamp­
connections absent. 

Habitat. Coprophilous. on rabbit or deer dung in a \'Cry moi,t hardwood rain forc,t. Substrate co, crcd 
a thin but persistent white fell -like mycelium. 

This species somewha1 resemble, C. stl'rquilimn btll differs in 1hc hrown color of 1he ur11versal vei l 
when young. the much mailer spores. 1he pink color o f the Sti pe ~pcx. 1he pink cheilocys1idin. the 
blackening of the undcrsurface of 1be annulus. and the median grey band on each basidium. 

Observations 0 11 the holorype. Spores 120. I. 11 8.7- 10.7 x 6.3 - 7.9 µm. ovoid with 
rounded base and apex (base tending 10 conical). and slightly eccentric. c . 1.6 ~un wide 
germ pore. dark red-brown: Q = 1.30- 1.45. av. Q = 1.40: av. L = 9.7. av. 8 = 6.9 µm . Basidia 
20- 50 x 10- 13 J.Ull. 4-sporcd. surrounded by 5- 8 pscudoparaphy cs. Pleurocystidia absent. 
Cheilocystidia 30- 48 x 14- 38 µm. subglobose. ellipsoid. oblong or ulriform. Pileipellis 
hyphoid, made up of mainly cylindrica l hyphae: elements 30-150 x 4-1 !! µm. Veil made 
up of cylindrical. thin-walled elements. 30- 150 x 4 - 18 µm. omcwhat con tricted at septa: 
tcnnin.11 cell$ cylindrical wi th rounded or tape ring apex. Only p:.cudoclamp:. found. 

Notes. The collection consists of a single good bas idiocarp. A part of the ring is still 
pre cnt on this pccimcn. The apex of the . tcrigmcn i~ dark. This characte r is also found in 
C. spadiceisporus. 

16. Coprinus scobicola P.D. Orton. 1otes R. bot. Gdn Edinb. 32 (1972) 147 (i Ole on 
British Ag.1rics IV) - Fig. 16 

Holotype: England. De\'On. Plym Bridge. on ,,mdust. 29 Aug. 1956. Orton 96' (I:.). 

Origi,wl descri1nim1. Cap ovoid or C)•lindric-ovoid 16- 22 x 9 - 11 mm. them expanded-convex up 10 
30 mm bro:id. some1ime, SJ>lit at 1he margin. grey 1he n t inged clay-huff at centre. :ll fir-i CO\'Cfl:d wi1h 
white "rccun·ed tibri llosc scale~. ,hose a1 cen1re often diny hmwnbh :ind 1hick :md shuggy. then becoming" 
s mooth as cap expands and plicatc-s1ria1e 10 disc. Gills narrowly adnatc 10 free. soon grey then black. 
crowded. edge whi te Oocculosc when fresh. Stem 35- 50 x 2.5- 4 mm. ane11ua1ed upward,. white. at 
first minutely Oocculose with ' tornentose ba-.c. becoming· smoolh :1, c:11) expand, . hollow. f'lesh very 
thin. grey at di sc. Smell none. Spore-print blackish. 

Spores ellipsoid or slightly e lli psoid-amygdaliform with cemrJ I germ-pore. 11.5- 14 x 7- 8.5 µm. ,·cry 
dark sub micr. Basidia 2-sporcd. Marginal cys1idia pyrifonn or shonly vesiculo,e, 30- 54 x 24 - 44 µm . 
Facial cystidia cylindric-vesiculosc. 80- 110 x 30- 40 µm. Hypbae of veil on cap cylindric or narrowed 
at sepia, ca. 50- IOO x 8- 20 ~mi. 

Habitat. On sawdust. 
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Fig. 16. Copri1111s :.coMcola (holotypc). Spore,. ba,idium and veil. 

Superficially rcscmhling C. t•(Jismpalis but well chamctcrised by different habitat and 2-,pored ba,idia. 
It belong, to M:Ction Picacei with narrow lo fairly broad hyphae (1- 20 µm broad) in the veil. 

Observations 011 the holotype. Spores f20. I. I J ( 11.5-) 12.6- 14.0(-16.3) x (7.8-)8.3-
9.3(-10.4) µm. ovoid or ellipsoid with rounded base and apex. and central to slightly eccen­
tric. c. 1.8 µm wide germ pore. very dark red-hrown: Q = 1.40- 1.60. av. Q = 1.50: av. L = 
13.3. av. B = 8.8 µm. Basidia 23- 32 x 7- 8 µm. 2- pored. surrounded by 4 - 5 pscudo­
paraphyses. Cystidia collapsetl. Pileipellis hyphoi<l. Veil made up of cylindrical. thin-walled 
elements. 70- 150 x 4- 17 µm. somewhat constrictetl at septa or not: terminal cells fusoid. 
(sub)cylindrical with rounded apex or tapering towards obtuse apex. Clamp-connections 
present. small. 

Notes. The holotypc con ists of two basidiocarps in a bad state. The pore were found 
10 be broader and lightly larger than in the original de cription. 

17. Coprinus spadiceisporus Van De Bogart. Mycotaxon 4 ( 1976) 245 - Fig. 17 

lfolotypc: USA. Washington State. exact loc:ility and date unknown. F. Va11 De Bogan 2 17 (WTU). 

Original desaip1io11. Pilcus at first ov:ue-ellipsoid:il. then conical. then campanulate. and eventually 
somewhat rcvolute. when unexpanded from 3.0-3.8 cm long. expanding to 5.0 to 6.0 cm wide. Whitish 
when young but soon grey from ripening spores. the apex pale brownish. soon entirely dark greyish brown. 
except the apex which remain, paler brown. Radial pileal striations apparent even at young stage and 
soon developing into plicate striations. Surface covered with a universal veil of small somewhat appressed 
scales of dingy ordiny white color. becoming much looser in age and more scattered but even then more 
or less pcr~istcnt. Flesh rather thin and membranous. Leaves and debris stuck 10 pilcal ,urfacc. Stipe 
hollow. rather stout for Cnpri1111.<, 10.0- 12.0 cm x 5.0- 8.0 mm. Prominent, loo~e. white. fchy ann ulus 
present, about I mm in width. Hollow center filled with a weblike mas.~ of loose hyphac. Outer surface 
smooth and glabrous except for a loose tomcntum of woolly hai rs at the bn e . White in color at first but 
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Fig. 17. Coprim1s spadiceisporus (holotypc). Dried ba,idiocarps. spores. chcilocystidia. basidia and veil. 

~oon darkening 10 light brownish over most of its length and becoming dark. almost black near the apex, 
opaque. Flesh rather thick and fibrous for a Cnpri111u. Lamcllae lanccol:11e. 2.5-4.0 rnm broad. free and 
remote. crowded, dark brownish black when mature . Aut0ly~is complete. 

Sport:.\ ov:11e-cllip,oidal. ~lightly flattened. basal end broader than apical end. 8.1- 10.0 x 6.2- 6.9 x 
5.0-5.6 µm. apiculus and germ pore both prominent. germ pore eccentric. 1.5- 2.0 µmin diameter. Color 
dark blackish brown en masse and a clear tr:insluccnt chestnut brown microscopically in 3% KOH. Wall 
MllOOth. Basidia ttimorphic. short clavate and 12.5- 17.5 x 10.0- 11.2 µm, long clavate and 20.0-25.0 x 
10.0- l l.2µm. ululi form and 28.7- 35.0 x 10.0-11.2 µm. all 4-sporcd. Chcilocystidia globo~c 10 more or 
lo:ss ovate. 15.0 µmin diameter to 42.5 x 30.0 µm intermixed with thin iilamentous hyphae on gill edge. 
No other cystidia pre.sent. Pile al surface a cutis of radially oriented hyphac. Universal veil scales composed 
of fibrils aligned parallel to each other and com po cd of chain of unbranched. often ~wollen cells 6.2-
20.0 µm in diame ter. often constricted at the scptations and then catenulate. also tending 10 break up into 
single loose cells. All cells of the univer~al veil with smooth. lhin. hyaline walls. and all adjacent cell, of 
1he uni vcrsa.1 veil tending 10 be of ~irnilar size and shape. Clamp-conncc1ions pre,em on the hyphae of 
the stipc surface and occasionally on the universal veil. 

Hahi1:11. Coprophilous. on rabbit or deer dung. 
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Thi, ,pccic, ,hare, a peculiar feature with two other species of section Copri1111s.C. s1erq11ili1111s and 
C. colosuus. namely, the di~coloring and eventual blackening of the apical ponion of the stipe flc~h. 
The ovate. flauened spores with their clear light brown color seem di~tinctive. 

Obsen•ations 0 11 the Jwlotype. Spores [20. I. I J 8.2- 10.3 x 5.8-7 .3 ~un. ovoid or slightly 
mitriform with rounded or conical base and rather truncate apex. and slightly eccentric. 
1.6- 1.8 ~ wide germ pore, dark red-brown: Q = 1.25 - 1.45. av. Q = 1.35: av. L = 9. 1. av. 
B = 6.7 µm. Basitlia 22- 42 x 10- 12 µm. 4-spored. surrounded by 5- 8 pscudoparaphyscs. 
Pleurocystidia absent. Cheilocy ·tidia 30-50 x 17-30 ~n. (sub)globose. ellipsoid or oblong. 
Pileipellis hyphoid. made up of mainly cylindrical hyphae: clements 50-130 x 10-20 µm. 
Veil made up of cylindrical. thin-walled elements. 30- 180 x 6- 25 ~n. somewhat constricted 
at septa: terminal cells cylindrical with 'rounded or tapering apex. Only pseudoclarnps found. 

Notes. The holotype consists of a s ingle young specimen and a primordium o n a s mall 
twig. White mycelium is sti II visible at the base of the stipe. The apex of the sterigmcn is 
dark. a in C. roseistipitatus. 

18. Coprinus sylvicola Van De Bogart. Mycotaxon 8 ( 1979) 257 - Fig. I A 

Holoiypc: USA. Oregon. Camp Kilow11n. 27 April 1972. 1-: \Ian Or /logart 297 (WTU). 

Orixin11/ de:.crip1im1 . Pileus at first long. slightly tapered from base to .ipex but almost cylindrical. 
with the ape:\ vhtu,el)• rvunded. becoming conic. then campanulatc with a !luring margin. and finally 
revolute. prior to expan,ion 1.5- 2.0 cm in length and after expansion 1.8- 2.3 cm in breadth. medium 
grey :ind apex medium grey-brown at first. but soon becoming generally dark gn:y and dark grey-brown 
at the apex. Some plicate striations present early under the universal vei l and often prominent in panially 
expanded pilei . Surface almo,t ,mooth but c lose examination reveals minute rcddi,h brown scale, or 
filaments. Flesh thin. Stipe hollow. ,lender. ,lightly tapered from base to apex. 7.0-9.0 cm x 1.5- 2.5 
mm. greyish to diny white. opaque. Surface mo,tly ,mooth and glabrous but with a few appressed scale like 
patches on lower one-third of stipe. Flesh thin. fragile. and brittle. Lamellac narrowly linear-lanceol:ue. 
rew. if any. lamellulac. 1.8 cm x 1.5-2.0 mm. free and remote. extremely crowded at fir, t llu:n ,ubdi,tant 
due to development of pl icatc ,triation, as pilcus expands. white. then pale reddish brown. then dark 
blackish brown. :ind linally ,001 black. Autodigc,tion destroying most of each lamella and most of the 
rest of the pilcu~. Odor and taste none. 

Spores e ll ipsoidal with tapering ends nearly round in cro,s-,ection. 13.7-15.0 x 7.2- 7.8 µm. lacking 
a perisporium. apicului. large ,llld promin.:nt. germ pore apical. 1.0- 1.2 µmin di:imeter. Color soot black 
en masse. microscopically deep purple-black in 3':f KOii. Wall, smooth. Basidia variable in shape and 
si1.c. The shape intergmde from clavate to long c lavate to subululi form ululifom1. and sizes range from 
25.0- 51.0 x 10.0- 12.0 µm . All 4-spored. Chcilocy,tidia ovate to cllip,oidal. 48.0- 77.5 x 22.5- 40.0 
µm. hyalinc. thin walled. smooth. Some hyalinc. smooth. thin walled. branched and anastomosed cylindric 
hyphac: 1.5-6.3 µmin diameter present. also along lamellar margin. Pleurocystidin ovate to ellip oidal. 
63.0-75.5 x 30.0-40.0 µm. hyaline. ,mooth. thin -walled. few in number and present mostly near the 
lamellar margin. No other C)'Stidia present. Pi lcal surface of radially oriented hyphae. Universal veil on 
pileu, and at ba.~e of stipc of loose scales composed of long ch:iins of swollen cell,. 38.0- 102.0 x 3.0-
25.0 µm. con~trictcd :1t the ,cpta. hyalinc. thin walled. smooth. seldom branched. Pileal context pallid 
yellow-brown in 3% KOH. The ~ubhymcnium of each side of each Lame Ila is also yellow-brown in 3% 
KOH while the thin layer of median lamc::llar trama i~ hyaline. Clamp-connections prc\ent on stipe. uni­
,·er.,al ~eil. pilcal trama. and lamcllar trama. 

Habitat. Tcrre~trial or sublignicolou,. on lea,·cs and debris among chunks of rouen conifer wood lying 
on the soil in an old ccond-growth mixed forest. Small loose groups. 

Thi~ species is notable for the variation and intcrgradntion in sizes and shapes of the basidia. the very 
long. almost cylindrical ,hapc of the unexpanded pileus. and the yellow-brown color of the pileus context 
and the subhymenium. 
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Obsen'atiolls Oil the holotype. Spores [20. I. I ) 11.8- 13.8 x 7.1-7 .9 µm. e llipsoid or 
ovoid wi1h somewhat conical base and rather truncate apex, and central, c. 1.6 µm wide 
genn pore. very dark red-brown: Q = 1.60- 1.90. av. Q = 1.75: av. L = 13.2. av. B = 7.5 µm. 
Basidia. pseudoparaphyses. cystidia and vei l collapsed. C lamp-connections present. 

NoteJ. The type mate ria l is in a very bad state and consists of two o ld specimens. 

19. Coprinus tectisporus Van De Bogart. Mycotaxon 8 ( 1979) 276 - Fig. 18 

l·lolotype: USA. Wa~hingron S1a1e. Seaule. ~far. 1950. F. V1111 Oe ll<>Rart 2171 (WTU). 

Origi11ol descrip1io11. Pilcu:, at lir.;1 long glandiform. then becoming conic. then camp:mulare :ind finally 
revolute. Prior to expansion 1.0 - 1.4 cm in length an afte r expansion 1.0 cm in bread1h. Pale whiti sh at 
firs1 rhen becoming grey with whi tish scale~. apex becoming dark grey. Fine plica1c slri:ll ions develop a:, 
pileus expands. Surf:1cc :u lir:,t covered with a white fibrillose univer:,al veil composed of parallel fibrils 
which soon breaks up into small. loose. white. recur,·ed scales. exposing the smooth. gl:ibrous surface. 
Flesh thin and fragile even at the apex. Stipe hollow. ~lender. 4.0- 5.0 cm x 1.5 - 3.0 mm. enlarged at the 
ba,e ,omewhat and in,crtcd into sub,trate about 1.0 cm. rnpering from base 10 apex, ba:,e ornamented 
with a ring of fibrils marking the s ite of aunchruem of the m:irgin of the unexpanded pileu:,. Surface 
minutely fibrilloi.c almost to apex. white and opa4ue. Flc,h thin and fragile. Lamcllae narrowly lanceolare. 
some lamcllulac present. 0.4- 1.3 cm x 3.0 mm, free and c lose to adnexed. extremely crowded at lir t. 
then less crowded as plicate :,1riation dc,·clop, when pilcu, expands. pale then deep purplish black. 
Autodigcstion complete. Odor and ta,tc not observed. 

Spores ellipsoidal. rou nd in cro,s-:,ection. 10.9 - 15.0 x 7 .5-8.8 µm. apiculu, medium izcd and gen­
erally visible, genn pore apical. 2.4-2.6 µmin di:imctcr. Color en masse deep purplish black. micru­
,copically deep purple to almo,t opa4uc black in 3% KO H. Wall , lhick 1.8- 1.9 µm. ~mooth when first 
mounted in 3'-t KOi i. then. afte r ,ome minutes ,oaking and gentle pressure on the covcrglass. a loose 
brownish pcrisporium may be dislodged. Basidia di morphic. clavatc and 18.0-23.0 x I 0.0 µm. ululifom1 
28.0 3 1.5 x 10.0 µm. all 4-,porcd. Cheilocystidia mo,tly globo,e but ,ome ellip,oidal cell:, also present. 
globo e :rnd 18.5-39.0 µm in diameter. ellipsoidal and 40.0 x 20.0 µm. smooth. thin w:illed. hyalinc. 
Plcurocystidi:i bro:id ly ovate to ellipsoidal. very numerous. 77.5 137.5 x 42.5 55.0 µm hyaline. thin 
walled. ~month. No othcrcy,tidia pre,cnt. Pilcal ,urf:tce of r.idially oriented cylindric hyphae. Univer:,al 
veil pre.sent o n pileu, a, :,c:1les composed of loosely aggregated chains of cells. and ot the base of the 
st ipc a.~ a fringe of simil:ir chains of cells. Moq cell, in each chain arc ,wollcn and con,trictcd :n thc , cp­
ta. ,ome cells cylindrical and not :,wollen . .ill thin walled. ,mooth, hyalim:. 37.5-313.0 x 5.0- 52.5 µm . 
Clamp-connections present on universal ,·eil. in lamell:ir trama. :ind a few in the stipe. 

Habi tat. Terrestrial. on soil mix in a greenhouse. solitary or in loose clusters. 

The pcrisporiurn and thickness of the spore wall arc distinctive feature, of thi, ,pccic,. 

Observations Oil the holotype. Spores (20. I. I ) 12. 1- 15. 1 x 7.9- 9.0 µm. cylindrical 
e llipsoid or ellipsoid with rounded base and apex. and central. c. 1.8 J.Un wide germ pore. 
dark to very dark red-brown: episporium present: Q = 1.45-1.85. av. Q = 1.60: av. L = 
13.3. av. B = 8.4 µm . Basidia I 5 - 40 x 8 - I0.5 µm. 4-spored. s urro unded by (3-)4-5(-6) 
pseudoparaphyses. Pleurocystidia 70- 100 x 30- 50 µm. ellipsoid. oblong. utrifom, or sub­
cylindric. C hei locystidia 60-90 x 32-45 µm , (sub)globose. e llipsoid or oblong. Pileipclli 
hyphoid. made up of mainly cylindrical hyphae. Veil made up of cylindrical. thin-walled 
c leme nts. 40- 1 SO x 10 - 50 ~un. somewhat constricted at septa: terminal cells cylindrical 
with rounded or tapering apex. C lamp-connections not dist inct. 

Notes. T he holotypc of C. tectisporus i in rather a good condition and consi ts of three 
young and two very young basidiocarps. together with some frag ments of old basidiocarps. 
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Fig. 18. Copri1111s tectisporus (holotypc). Dried basidioc:ups. spores. plcurocystidi:i. chci locystidia. bas idia 
and \"Cil. 
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20. Coprinus undulatus Van De Bogan . Mycotaxon 8 ( 1979) 250 - Fig. 19 

Holo1ypc: USA. Wa hing1on S1a1e. ThuNon. 20 Nov. 1973. F. Vtm De Bogart 2182 (WTU). 

Origi11al descrip1io11. Pileus al first long-gl;mdiform or truncate-cllip)oidal. then narrowly conic then 
narrowly conic. then narrowly campanula1e. and linally becoming laciniatc and somewhm revolu1e. Prior 
to expansion 1.0-3.1 cm in length and after expansion 1.0-3.4 cm in breadth. covered :it first by while 
to pale 1an un iversal \'Cil. the surface beneath p.ile brown 10 hygrophanous brown a11hc apex. a1 maturi1y 
becoming dark hygrophanou,. grey with a hint of brown and dark browni,h grey at the apex. faimly striate 
a1 first. C\'Cntually becoming sligh1ly plicatc-striate. The plicatc s1riations do not ,eem 10 in"olve the 
tr:tma o f any of the lamcllae. Universal veil thin. interwo"en. adherent. by maturity mus1ly di~;1p1>caring. 
Flesh thin and membranous but up to 1.0 mm thick at the apex. S1ipc hollow. ,lender. 1apcrcd from base 
10 apex. 2.0-6.0 cm x 1.5- 6.0 mm. White and opaque. When young. loose hyphae ofien pre.~cnt in upper 
half of lumen. Most of surface smoo1h and glabrou, silky in appearance. In button swges. ,omc ,mall 
patches of universal veil at 1he base. Base somewha1 neshy. fragi le by the end of spore pro<luclion. 
Lamellac narrowly lanceolate. mo>1ly full length. only a few lamellulac pre,en1. 0.9-3.0 cm x 2.0- 5.0 
mm. free. exLremcly crowded and remaining so unlil lysis. White. then pale bronze. then brunte. then 
grey. and fiMlly sooty black. Autodigestion complete. with the entire pilcus lyscd. Odor and iastc none. 

Spores globose. 7.9-1 1.3 µmin diameter. round in any section. lacking a pcri,porium. apicu lu large. 
1.2 x 1.2 µm. germ pore apical. 2.2- 2.S µm in diameter. Color en massc sooty black. microscopically 
dark purple-brown in 3% KOii. Con1enl< seem finely granulnr. Wall smoo1h. Ba,idia dimorphic. shon 
clavate and 20.2-27.0 x 9.0- 10.7 ~tm. long clavate and 31.5-37.0 x 10.3-11.3 µmall 4-,porcd. 
Chcilocy,tidia varinble in shape. sphacrocysts 11 .2-36.0 µmin diameter. o,•a1c to ellipsoidal. 22.5- 92.4 
x 17.0-29.3 µm. hyaline. ~mooth. thin walled. fom1ing a broad band on the lamellar 111:ugin. Pleurocystidia 
long-oblong 10 long-dlipsoid.11 112.0 - 168.0 x 27.0- 58.3 µm. apices rounded. pcdicels usually pre.em. 
about 6 µm long. hyalinc. thin walled. smoo1h. No other cystidia prcscm. Pileal surface of thin-walled. 
radially oriented hyphae 1ha1 revive poorly. Universal ,·eil of cylindrical filaments. not swollen or con­
s1 ric1ed :111hc septa although ur large diameter. 23.6- 110.0 x 5.1-10.0 µm. than w:1lled. with abundanl 
cytoplasm in fresh material, hyaline. mo,t cells curved. Cells tending to form hypha-like chain~ ahhough 
many loose cells arc present. and very often there arc collapsed emply cell,. A few cells branch once. 
;111d ,ome show <lightl y thickened ,pol, on the cell wall. Veil present mos1ly on p1le.1l surface and in 
small amounts at 1he ba<c of the ,1ipc of young specimens. The chains of veal clements arc more or less 
radially oriented but sinuous due: to the curvature in the wall of mo t cell <. Clamp-conncc1ion~ present 
only(?) on stipc. 

Habitat. Terrestrial or ,ubcoprophilous on prepared com po~, i111cnded for commercial production of 
Axurirns bn11111esce11s in closed con1rolle<l-environmcnt building,. In lurge clu~1en.. 

The universal vei l clements and spores of this ,pecie, arc di~tinctivc. and the habitat ,ec:ms 111 be 
unique. Personal communication, with the staff mycologist of Lhe 0,1rom Mu,hroom Company of Lacey. 
Wa~hington. indicate that 1hi< specie, is considered a pest. detrimental to obtai ning maximum yield, of 
Agaricus bn11111escem Peck. Bull. Torrey Bot. Club 27: 16. 1900 (= A. l,ispoms). The spore, or myeelium 
of Copri1111s 1111d11/a111s appear to be capable of surviving the company·, prc:,ent ,1eriliza1ion 1cchniquc, 
for the compost. 

Obsen•a1io11s 011 1/re holotype. Spores f 20. I. 119.3- 11 .3 x 9.3- 10.2 x 7.7-8.3 µm. ( ub)­
globose. wi th eccentric. c. 1.3 µm wide germ pore. dark red-brown; Q = 1.00-1 .15. av. Q = 
1.05- 1. 10: av. L = 10.5. av. 8 = 9.8 ~un. Ba idia 16-28 x 9-10.5 ~tnl. 4 - pored. urrounded 
by 5- 7 pscudoparaphyses. Pleurocystidia absent. Chci locystidia 40- 60 x I 0- 18 µm. clavatc 
or oblong. Pileipcllis hypho id. made up of mainly cylindrical hyphac. Ve il made up of cylin­
drical , thin-walled element . 30- 100 x 3- 18 µm. somewhat constricted at epta or no1: 
terminal cells cylindrical . not distinct. C lamp-connections not found. 

Notes. The type collection consists o f one old and six young basidiocarps.The veil o n 
the pilci is collapsed. and was therefore examined from the base of the Stipes. 
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Fig. 19. Copr11111s 1111d11/a111.1 (holotype ). Dried basidiocarps. spores. cheilocystidia. basid1um and veil. 

2 1. Coprinus xerophilus Van De Bogan. Mycotaxon 4 ( 1976) 255 - Fig. 20 

llolotype: USA. Utah. Nephi. Juab. 15 June 1957. F. Va11 De Bogart 2159 (WTU). 

Original desc-np1io11. Pilcus short glandifonn to subglobosc. then rounded conic. then broadly campa­
nulate and eventually rcvolutc. apex remaining somewhat broadly domelike. upon expansion becoming 
1.6 to 4.0 cm broad. white a lir,t and remaining white where covered by the universal veil. Margins 
eventually becoming black due to spore production and lysis . Surface showing only a small amount of 
plicate ~triation where not coven:d by the universal veil along the margin. mostly covered by a thick. 
dc:n~ly interwoven universal veil which may remain in onecaplike piece or break up into irregular patches 
and areolae. the surface under the universal veil usually becoming evide nt only upon complete pilcal 
expansion and then mostly along the pileal margin. Flesh under the thick univcr,al veil thin and mcrn­
branou,. only becoming about 1.0 mm thick al the apex. Stipe hollow, stuffed with widely spaced and 
more or less loose hyphae that sometimes fonn a fine webbing or n slender yam like thread in the center 
of the lumen. somewhat s lender. nearly equal above the distinctly bulbous base. 4.0- 7.5 cm x 2.5- 6.0 
mm. and the base itself 6.0- 12.0 mm in diameter, white and opnque. Bulb of Stipe bnsc with n distinct 
\'Ol\'ate ridge on iis upper surface. well separated from the stipc haft. Flesh fairly thick and fibrous. up 
to 1.5 mm thick. the ba,e tending to be ,olid. Surface of base outside of the volva covered with sand 
grain, and debri,. Lamellae n:1rrowly ovate 10 lanccolate. some short lamclluloc present . but sometimes 
few in number 0.8-2.8 x 1.0- 1.2 cm. free and remote to free and close. crowded at first. then somewhat 
1c,._, crowded with the limited development of plicate striation a~ the pileus expand~. pale the n black. 
Autoly,is fairly complete. the lamellae all lysing and only the universal veil and pan of the pilcal surface 
remaining. Odor and tas te unknown. 

Spore, broadly ovate 10 some,.•hat mitrifonn in dor,;al view. ovate-ellipsoidal in lateral view. somewhat 
nauened 17.5- 22.6 x 11 .2- 16.3 x 10.6- 12.5 µm, apiculus sometimes large and conspicuous. and some-
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Fig. 20. Copri1111s x ,•roJ1hil11s (holo1ypc). Dried ba.,idiocarps. ~pon: , and veil . 

times small and no1 conspicuous. gcm1 pore ccccn1ric and broad. 2.5-3.2 µm in di:11nc1cr. Color en massc 
soot hlaek, microscopically deep c lear brown 10 deep purplish brown in 3% KOH. Wall sm<K>lh. Rasidia 
trimorphic. short clavate and 38.8-47.5 x 18.8 flln . long clavaie and 50.0- 62.5 x 17.5-18.8 µm. ub-
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ululifonn and 53.8-60.5 x i 7.5-25.0 µm. all 4-sporcd. s1crigma1a pigmcn1ed o r plugged. Cheilocys1idia 
probably pre,en1 bu t de,troyed by ly>b of lamellar margin . 1'o other cystidia present. Pileal surface a 
cut is of rndi:illy oriented hyphac. Uni versal veil consisting of a thick felt like ponion on 1hc pilcus and a 
distinct voh·atc rim on the upper pan of the bulbous base of the stipe. the pilcal universal veil composed 
of long chain, of cy lindrica l to ,au,agelike ' " ollen cell~ thm are con,t ric1ed at the ,e1)tations. All ce lls 
, mooth. hyaline, and thin w:11lcd. 25.0- 195.0 x 3.7-50.5 ~un. Some narrow hyphac interwoven among 
t:1c swollen cells and sometimes ana~tomoscd with them. appearing 10 bind the larger filaments together. 
The volv:11 uni,-crsal veil compo,cd of the ,amc kind of clement, hut having a larger proponion of the 
>kndcr non,wollcn lilamenh. C lmnp-conneclions present on stipc and ,ometime~ on universal ve il cle­
ments. 

Habitat. Tern:,1rial. on sa,1dy or gravelly ,oil in dry to ,emi-arid :1rca.,. ,olit:iry or in group, of ,cattered 
indi,•idu:1ls. 

Thb ~pccics i~ closely related 10 t\\O other specie,. C. astnvphorus and C. CISteroplroroides. It differs 
from C. as1empl111ru., in it, larger nattcncd spores. muc h larger basidia. persistcnl s1ipc thread. 
nona,tcrifnnn univer~:11 vei l remn:.,nt on tho;: pilcus. and white univer>:11 veil a, Op)X>~o;:d to honey yellow 
10 chamois. C. urophillls differs from C. as1erophoroides in its pilcal uni"er al ,-cil of scaucrcd patches. 
larger gerrn pore. prc~encc of a hu lbou, \'O)\'ate ~ti pc ba,e. and l:1ck of a pigmented apex o f the basidia. 
TI1ese specii:~ bear :1 striking , upcrficia l resemblance to the ga,teroid genu, Mo111a1111ea. 

Observmions 0 11 rite lwlorype. Spores (20. I. I) 16.0- 2 1.3 x 11.7- 16.4 µm. (broadly) 
e llipsoid or tending obovoid wi th rounded base and apex. with slightly eccentric to almost 
central. c. 1.8 µm wide germ pore. very dark red-brown. almost black: Q = 1.25- 1.40. av. 
Q = 1.30: a v. L = 19.2. av. B = 14.8 µm . Basidia. pseudoparaphyses and cystidia collapsed. 
Veil a mixturcofhyphoid. ellipsoid or fu~o id clements. 10 - 125 x2-50 µm. and (sub)globose 
cells. up to 80 ~un in diam.: connec tive hyphae numerous. collaroid. diverticulate and 1.5-
4 µm wide. C lamp-connections nut found. 

Notes. The type material is in bad condition and consist uf only a single entire basidiocarp 
plus a fragment. Only the charac1cristic, o f the veil and spo res could be dctcm,incd. 
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ST DI ES IN TROPI CA L AFRICAN LACTARJUS SPECIES 
8. A synopsis of the subgenus Plinthogali 

A 'NEM IEKE VERBEKEN 

Universiteit Gent. Vakgroep Oiologie. I.ab. Plantkunde. K. L. Ledeganck~traal 35. 
8 -9000 Genl. Belgium.E-mail : m,ckc.vcrbeken @l rug.ac.bc 

A re\'iew i, gi,en of the tropical African reprc~nia1ives oft he genu~ f,11rtar111.s ,ubgcnus 
/>/i111/wgal1 (Burl.) Hesler & Smith. In this ~uhgenu, 1hc new ,ection Nigrescemr< Ver­
bcken (incl. I~ oric111t1/i1 st:11. nov.) is dclined for species w11h a blackening context. For 
lhc ,pcci~ with a ra1her ,mooth. sometimes shiny cap .ind latex changing to greyish­
brownish when drying. the ><.-ction P~1'111/af 11li,:i1101i Vcrbcken ,ect. no,·. i propo.ed (incl. 
/"1c111ri1" <1tmo/11•i1111s Verbcken & Walleyn pee. nov.). All mhcr rcprcseniative, are 
pro\'i,ion.illy cl:Nified in the section Plimlrogali (incl. Lacmriu.t rnlrmu< Vcrbckcn & 
Walleyn ,pee. no" .. /_ 1r111•//1" Verhe~en & Walleyn nom. nov.) before a more world­
wide revision pcnnits a further split of lhb dher-e group. A checkl ist of the ~pecie, b 
given. supplemcnlcd wi1h illu~1r.11ed dc~cnptions of some species . 

The 1axnnomic position of i\rra111(.rlirlla dolicltrwotrli., Pcgl.. showing affinities wi1h 
Lac1ari11< ,uhgenu, l'lintlwgali. i~ discussed. 

In an account of North American Loc1ari11s species Burlingham ( 1908) defines the group 
Plimhogalae as medium-Siled milkcaps with a dry. pruinosc to velvety. dark brown, smoky 
brown or putty-coloured 10 paler pileus. a rather firm context. pruinose gi lls which become 
darker with age. mild or acrid. and salmon-coloured or white latex which is e ither unchang­
ing or changing to salmon-pink. at least where in contact with the broken nesh. or in some 
pecies becoming yellow. Seven species arc included in this group. which is accepted as a 

section by Singcr ( l942). 
Hesler & Smith ( 1979) emend the section Pli111hogali (Burl.) Sing. to subgenus level as 

follows: cap a typical velvety to unpol ished and dry pileu . wi th blackish. fuscous. date­
brown. alutaceous. dingy buff or dull white colours; latex w hite. c ream or rarely brown. 
usually changing to reddish. vinaceous, lilac or violet or taining injured surfaces wi th the c 
colours: true cystidia mostly absent; pi lcipcllis a Lrichoderm (a pali ade ss. auct.), less fre­
quently a cellular layer with a turf above it; spore-ornamentation o ften prominent. They 
distinguish two sections: section Pli111hogali. including species with a blackish. dark to 
medium brown pileus. a brown intracellular pigment in lhe pilcipelli and mostly a well 
developed pi lcar trichoderm. and the section Fumosi Hesler & Smith for species with a 
paler pileus and a reduced or not evident trichodermal structure of the pilcipellis. 

Bon ( 1980) splits the section Pli111hogali into a s ubsection R11gi11osi M. Bon for pecies 
with winged spores (ornamentation up to 2-3(-4) µm high( and a subsection F11/iginosi 
(Konr.) Bon (invalid). for species with more or less completely reticulate spores (omamen-
1ation up to 1-1.5(-2) µm high]. 

In tropical Africa. the subgenus Plimltogali eems well represented and more diverse 
than in I orth America or Europe. Some members are well characteri£cd by a remarkable 
colour-change of the latex and a strong staining of the context. Their latex appears at first 
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watery and transparent. then turns to blood-red. grey and finally black. The context is cream 
and becomes first greyish pink or greyish red. finally black. In dried condition. tho c specie!> 
are easi ly recognized by the black colour of the context. Owing to this striking character 
which is not known outside Africa. these species are placed here in a new section. Nigres­
ce111es. A 10 the other species. both the c lassifications of Hesler & Smith ( 1979) and Bon 
( 1980) arc considered highly artificial and not applicable on a worldwide scale. Hesler & 
Smith ( I 979) themselves admit that their proposed sections were very difficult 10 separate 
within the format of a key. T his is not surpri ing as they put. uch obviously closely related 
species as Lnc1ari11s rugi11os11s Ro magn. and L s11bpli111hogal11s Coker in different sections. 
We do not consider the absolute height of the spore-ornamentation a a taxonomically 
valuable character for distinguishing !>Ubsections, especially not when taking into account 
that it is partly related to the size of the spores. which is very variable in this group. and 
that it would ncccs itatc separating uch closely related taxa as Lacwrius plerosporus 
Romagn. and L acris ( Boll.: Fr.) S. F. Gray. A further detailed revision of this subgenu~ on 
a worldwide basis (e p. including more tropical members) should result in a global and 
natural classification of this group: we therefore prefer to limit the proposal of new sections 
and subsections. but indicate some groups that might forn1 natural stirps. 

MATERIAL AND METHODS 

Microscopic feature. are studied in congo-rcd in ammonia. Spore-ornamentation is 
described and illustrated as observed in Melze r· reagent. For details on terminology we 
refer to Verbeken ( 1995. 1998). Line-drawings are made with the aid of a drawing tube at 
magnifications 6700 x for pores. 3200 x for individual clements and 1100 x for !>t:Ctiom, 
and urface view . Stippling indicates refractive contents in cystidia and lactifcrs. intra­
cellular pigmentation in the elements of pi lei- and stipitipclli . Basidia length excludes s1erig­
ma1a length. 

Spores arc measured in side view in Mclzcr's rc:agcnt. excluding the ornamentation. and 
measurements are given as (MINa) [AVa- 2*SDJ - AVa - AVb- (AVb + 2*SD( (MAXb) in 
which AVa = lowest mean value for the mca urcd collections. AVb = greatest mean value. 
and SD= standard deviation. Q tand for ·quotient length/width· and is given a,; (MI Qa) 
Qa- Qb (MAXQb) in which Qa and Qb. stand respectively for the lowest and highe:,i mean 
quotie nt for the measured specimens. 

Colour-code arc from Kornerup & Wanschcr ( 1978). L+l /cm mean number of lame llae 
(L) and lamcllulac (I) per c m at pilcus mid-radius. 

RESULTS 

I. Lactarius subgenus Plinthogali (Burl.) Hesler & Smith. emend. Vcrbcken 

Lacwri11~ ~ubgcnus Plimlwgali (Burl.) I le~lcr & Smith. :-,;, Amer. Species Lactariu,: ( 1979) 99 (ul 
· Plimlrogalus·). 

Ba,ionym: Locwria group Plimlrogalae Burl.. Mem. Torrey Club 14 ( 1908) 83. 
l ,11c1ari11s eel. Plimlrogali (Burl.) Sing .. Annis mycol . 40 ( 1942) 12:l. - /,J1ctori11l ,eel. PterOS/JOrt 

R. He im. Bull. fard. bot. Etal 25 {1955b) 45 (invalid. descr. gall .). - Lac1ari11s subg. Ve1wla,·wri11., R. 
Heim. Prodr. Fl. Mycol. Madagascar I ( 1938) 31 (nom. nud.). - lacwrtella Schroct .. Fl. Schie,. 3 ( I ) 
(1889) 544. 
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Pileus small to moderately large. piano-convex. applanate to slightly depressed. some­
times infundibuliform: pclli dry. velvety. finely tomentose. ometimes wrinkled. sometimes 
veined. mrely viscid or shiny. dull coloured: blackish. <lark brown. leather brown. greyish 
brown 10 pale brown. ochraceous or greyish yellow. Stipe cylindrical. s lender. mo tly concol­
orou . Lamellae adnexed. adnate to decurrent. r.tther dense. whitish. greyish. crerun. in some 
species yellowish orange: edge concolorous. in some species <lark brown. Context whitish. 
unchanging or changing to greyish pink. red. reddish. brownish or black. Latex white or 
transparent. unchanging or changing 10 grey. reddish or even black (vinaceous. lilac or violet: 
not seen in African s pecies). Spore-depos it white. cream. dark cream to pale brown. 

Spores often globo e to ubglobo e: ornamentation up 10 2 µm and more. winged. or 
compo ed of irregularly conical warts and then with abundant lower connections or ridges. 
sometimes zcbroid. never composed of isolated element : plage often distally arnyloid. 
Hymenophoral 1rama ubrcgular 10 irregular. compo cd of hyaline hyphae and lactifcrs. 
Pileipellis a hymcni<lerm. a palisade. ~ometimci. a trichoderm. always with an upper layer 
of regular. thin-walled elements, often with dark intracellular pigmentation. 

Type: lllc1ari11s lig11yo111s Fr. 

KEY TO THE SECTIONS 

I a. Latex first watery ;m<l transparenl. changing to grey or even black: context cream. chang­
ing to greyish pink or greyish red. finally black (exs iccata mostly panly black); plcuro-
cystidia present. hyalinc. thin-walled ................ . ........ sect. Nigrescentes 

b. Latex fir:,.t white (seldom pink). unchanging or changing to vinaceous. pink. lilac or 
violet: context not blackening: pleurocystidia ab cnt (rarely pre cnt. and then with gran­
ular or needle-like content) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

2a. Pilcm, rather smooth. sometimes shiny: pilcipcllis an ixotrichodcrm: latex c hanging to 
grcyi h-brownish when drying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cct. Pse11dofuligi11osi 

b. 01 with this combination of characters ...... . ........ . ...... sect. Pli111lrogali. s. I. 

2. Lactarius ect. Nigrescentes Verbeken. sect. 11011. 

Pileu~ par, us ad moder:1te grandi,. plano -com·exu,. appl:m;uu, ad le\' iter depre !.U:.: pileipellis , icca. 
velutina. lcvi tcr tomento,n. intcrdum vcnosa. non glutino~a. :urn. a1r:1brunnca vcl griscotla\'idn. Stipes 
cylindr.uu,. gr.icili,. concolorus. Contextus primo roscsccns vel rubt:scen,. dcindc nigrc, ccn, . Lamcllac 
adnatae ad decurremc,. cnnfenae. albidae. grise:1e. cremeae. L:uex byalinu,. grise, cen,. rubescen, \'Cl 
nigreseens. 

Sporac globosac ad , ubglobosac \'Cl cllipsoidcac. alatac vcl ~ubal:uac. c ristis u~uc ad 2 µm ahis 
omaiac. Pleuromacrocy ti din pre cmia. Pilcipellis hymcnidcrm:1. sacpe pigmcnto brunnco in1r:1ccllularc. 

Typus: Lacwri11s melaiwgaltts R. Heim ex R. Heim. Bull. Jard. bot. Em 25 ( 1955) 46. 

Pileus mall to moderately large. piano-convex. applanate to s lightly depressed: pellis 
dry. velvety. finely tomentose. sometimes wrinkled. sometimes veined. never viscid or shiny. 
blackish. dark brown. leather brown. greyish brown to pale brown or greyish yellow. never 
brightly coloured. Stipe cylindrical , slender. mostly concolorous. Lamellae adnexed, adnate 
to decurrent. rather dense. whi tish. greyish. cream. Context changing 10 greyish pink. red. 
rcddi. h and finally black. Latex transparent. c hanging immediately to grey or rcddi h or 
even black. 
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Spores g lobose to ubglohosc or ell ipsoid: ornamentation up 10 2 µm and more. winged. 
or with irregularly conical warts and then with abundant lower connections. Tnie pleuro­
cystidia present. hyaline. thin-walled. Pileipellis a hymeniderm. always with an upper layer 
of regular. thin-walled e lements. often wi th dark in tracellular p igmentation. 

Type: Lt,c1ari11s mela11ngal11s R. Heim ex R. Hei m. Bull. Jard. bot. Etat 25 ( 1955) 46. 

KEY TO T IIE SPECIES 

I a. Spores e llipsoid: Q = 1.24-1.64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
b. Spores g lobose to subg lobose. rarely ellip. oid: Q = 1.0 1- 1.20 . . . . . . . . . . . . . . . . 3 

2a. Spores ent irely winged: pileus and Stipe greyish yellow to yellowish brown: pileus with­
out papilla, not veined . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L orie111alis 

b. Spore~ partially winged. with conical wans and lower ridges present: pileu. and stipe 
dark brown: pileus with a distinct papi lla .......................... I.. grisengal11s 

3a. Ornamentation of the spores 1- 2 µm high: spores 7.3-7.5 x 6.5- 6.7 µm: latex finally 
bluish black .......... . .................................... L. me/ann,:alus 

b. Ornamentation of the s pore~ up to I ( 1.3) µm high: spores 7.9- 8.3 x 7.3 - 7.6 iun: latex 
finally beige to cream ...................... ............... ..... L balinphaeus 

The representatives o f this section are de cribed and illumatcd by Vcrbckcn ( 1996). The 
microscopic description of L griunga/11s R. I leim. which was made from typcmatcrial in 
bad condition. was extended later with some illustrations made from the spec imen Nicholson 
179 (K) (Fig. I). which is in much better condition but unfortunately lacks fieldnotes. This 
specimen has spores measuring 7.5-8.8- 10.0 ( 10.4) x 6.7- 7.3- 7.8 µm (Q = 1.07- / .2/-
1.35: n = 20). thus somewhat broader than tho e of the type. 

Since o ur first observations on these species. many more collection of L baliophaeus 
var. oriemalis have come tO our attention. all of them easily separable from the ·1ype variety' 
by the difTerently shaped spores. In fac t. no intermediate cases have been observed. It is 
difficult to di!.criminatc between these two taxa unambigously in the tic Id. but L baliophoeus 
var. orie11talis seems to lac k the ochraceous/beige cap colours and the c rc nulatc margin 
characteristic for L. baliophaeus var. l>aliophaeus ( Plate I). These observations have 
convinced us that this varie ty deserves species rank: 

Lactarius orientalis (Vcrbcken) Vcrbekcn. stat. & comb. 110v. - Plate 2 

Ou~ionym; '"-"ctori11, l>tJliopht1e11s v:ir. orie111a/is Vcrbckcn. Persoonia 16 ( I 9<J6) 2 19. 

3. Lactarius sect. Plinthogali s. I. 

lactarius ect. P/i111hogali (Bull.) Sing .. Ann. Mycol. 40 ( 1942) 123. 
Lac1t1ri11s group F11/igi11o~i Konr .. Bull. 1rime,1. Soc. mycol. Fr. 51 ( 1935) 185 (in,•alid). - l,11ct11· 

ri11s sect. F11111osi Hesler & Srni lh, N. Arner. Species Lactarius ( 1979) 103. Lac1ari11s sect. R11,:i1w.<i 
M. Bon. Doc. mycol. 10 (37-38)( ' 1979' 1980) 92. 

Pilcus small to moderately large. piano-convex. applanatc to s lightly depressed. some­
times infundibulifom1; pcllis dry. velvety. finely tomentose. sometimes wrinkled. sometime 
veined. never viscid or shiny. blackish . dark brown. lcatherbrown. greyish brown to pale 
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Fig. I. lncrari11.1 griuoglll11s. a. Section of pilcipcllis (type): b. plcurocy~11dia: c. ba~idia: d. plcuropseudo­
cy,tid1a (h- d: Niclwfom I 79: bar = IO µm). 

brown or greyish ye llow. never brigh1ly coloured. Stipe cylindrical. slender. mostly concol­
orous. Lamcllac adncxcd. adnatc to decurrent. rather dense. whi tish. cream. in some spec ies 
yellowish orange: edge concolorous. in some species dark brown. Coniext whitish. unchang­
ing or chang ing to greyish pink. redd ish or brownish. Latex white. unchanging or changing 
(to vinaccous. pink. lilac or violet: not seen in African species). Spore-deposi t white. cream. 
dark cream to pale brown. 
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Spores often g lobose to subglobose: ornamentation up to 2 µm and more. winged. or 
with irregularly conical wans and then with abundant lower connections. sometime~ 1cbroid. 
never composed of isolated elements. True pleurocystidia mostly absent. Pile ipellis a 
hymenidem1. a pali adc. omctimcs a trichodcm1. always with an upper layer o f regular. 
thin-walled e lements. often with dark intracellular pigmentation. 

Type: Lactarius lig11yo111s Fr. 

OBSERVATIONS 

I. This section consists of a fairly large number of temperate and tropical species. showing 
great variability. Funher research is needed to look for valuable characten, (e.g. spore-deposit 
colour) whic h may reveal the relation ·hips between thc:,c specie:,. Within the African rcprc­
·cntativc:, some groups o f specie can be recognised (e. g. L kabt111s11s - L. te11el/11s and 
L. mela11oder11111s- L 1111d11s-L. cn111:nle11sis-L .rn/ca111s). but :,.ome other specie:, seen, to 
be very isolated (L. s11/ca111/11s). 

2. It should be noted that seve ral of Heim':. :.pccic:-. arc only known from the type. most 
often o ld collections in very bad conditio n and microscopically insufficiently documented. 
Their place in the proposed key should be regarded as provi ional since more collections 
arc needed to full y c larify their identity. 

KEY TO THE SPECIES 

The ~pccic in bold arc full y de)cribed here. The other< ha"e already hccn well dc,crihcd clo;cwhcrc (~cc 
chcckli,t) . 

.., I a. Spore-ornamentation zebroid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
b. Spore-ornamentation reticulate. winged . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

2a. Pileus fuliginous brown: tipe solid: spores ubg lobosc. Q = 1.00-U).I- I. 12 
L kalosper11111s 

b. Pilcus greyish brown to yellowish brown: stipe hollow and fragi le: sporei. ellipsoid. 
Q= 1.16- / .22- 1.3 1 ........................ . .................... L. .wlcat11/us 

3a . Spore-ornamentation up 10 I µm high. regularly ornamented. never with conspic.uous 
spiny aspr.ct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

b . Spore-ornamentation up 10 1.5 ~un high or more. often heavily winged or conspicuou,ly 
spiny ......................... ................. ................ .... 8 

4a. Lamellae very di tarn. 3+5 to 3+6/cm ............ . .............. L. r11mo11gensis 
b. Lamcllac rather crowded. 6+ 16 to 8+20/cm ............................... 5 

5a. Lamella-cdgc not concoloro us. darker grey than lamella-side or dark brown: spores 
globo c 10 subglobosc. sometimes ellipsoid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

b. Lame Ila-edge concolorous. :,pores ellipi.oid to e longate . . . . . . . . . . . . . . . . . . . . . 7 
6a. Spores 7 .7-8. 1 x 7 .0 - 7 .5 µm: pilcipcllb a hymcnidcrrn. terminal c lements cylindrical 

10 clavate. up 10 12 µm broad ............. ...................... L. saponace11s 
b. Spores 5.8-6.5 x 5.1 - 5.9 ~11n: pileipell i a trichoderm to tric hopalisade. terminal 

clements long and slender. up to 5 µm broad ...................... L. pusillisporus 
7a. Pilcus up 10 7 cm diam. or more. brown to dark brown. sometimes brownish grey when 

o lder. especially when s un-exposed. margin not crenulatc: lamcllac soon ochraccou 
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orange: context in stipe ba e distinctly orange: tem1inal e lements of the pile ipcllis 
obovoid to broadly clavate. 10 - 20 x 8-15 µm ................... L. kabcm.111.1· 

b. Pileus up to 4 c m dia m .. young dark brown. soon paler greyish, marg in more or less 
crenulate: young lamellae contrastingly white wilh cap and Stipe (as in L. lig11yo111s): 
context in Stipe base never orange: terminal element of the pileipcllis cylindrical. long 
and slende r. I 0-40 x 6- 10 µm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L. 1e11ell11s 

Sa. Spore-orn:1111entation winged, composed o f regular ridges. having everywhere the same 
height: context whitish. not c hanging. sometimes pale orange: lamellae yellowish or 
brownish orange .............. . ............... ...... . .. ............. 9 

b. Spore-ornamentation not regularly winged. composed of ridges which are locally hig h­
er and acute, sometimes giving the impr~sion o f be ing rather spiny: conte xt changing 
to pink or reddish to brownish: lame llae whi te or greyi h .................... 2 

9a. True pleurocystidia present ; pileus olivaceous brown ............. . ... L 1wd11s 
b. True pleurocystidia .,b:.ent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 0 

IOa. Lamella-edge brown ...................................... L. congolensis 
b. La1m:lla-edge concolorous with lamclla . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

I la. Pileus dark fuliginous brown: comext changing pinkish: spores very highly ornamented 
with wings up to 2 µm high .............................. L 111elm1oder11111s 

h. Pilcus pale hrown: context unchanging: spore-ornamentat ion up to 1.5 µm high 
1- s11/ca111s 

12a. Pilcus covered with thick radial veins: smell not fish- like: stipe with a large collar of 
orange hairs around the base . ................................ L. ndhnerens 

b. Pilcus at most s lightly wrinkled: s me ll fi sh-like: no ' uc h subic ulum . . . . . . . . . . 13 
13a. Pellis cream with dark ochraceous brown squamules: pile us never with a papilla 

L pse11dolig11yo111s 
b. Pelli dark brown. fi nely 10mentose: pileus sometimes with a papilla .... L ac11111s 

Lact.arius pusillisporus Vcrbcken - Fig. 2 

Lncrariu.r pusillispnrus Vcrbckcn. Bull. Jard. bot. Belg. 65 (1996} 206. 

Pilcus 30-75 mm diam .. piano-convex whe n young, applanate to piano-concave. some­
times subumbilicate or subumbonate. mostly regular: marg in regular. incurved then straight. 
faintly striate . paler: pelli~ not dehiscent. dry. velvet-like. fch y in the centre. s moother and 
wrinkling towards the margin. brownish orange. reddish blond lo light brown and yellowish 
brown (5C3-4-5DE5): centre dark brown to brownish beige (6F5-6F3); margin pale yellow 
(4A3). Stipe 35-60 x 5-10 mm. slightly eccentric to central. cylindrical. long and slender. 
slightly tapering downwards. concolorous with pileus. paler toward the apex and the base. 
dry. fclty. Lamellae adncxed. narrowly adnate to adnate, unequal with lamellulae o f difTerent 
le ngths. moderate ly spaced (3+6 to 8+ I I /cm). paper-like, thin, white to cream. pale brown 
when older: edge entire. dark grey to dark brown. Co ntext firm. e lastic . white to cream. 
sometimes chang ing pale g reyish. unchang ing wi th FeS04 (but pale g reyish g reen in 
Verbeken 94.427). unchanging with H40H. KOH o r HCI: taste not remarkable (very swee t 
in Verbek,•11 94.427): me ll weet. agreeable. Latex quite abundant to very abundant. white. 
unchanging: taste mild to a little astringent. Spore-depos it pale brown. 
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Spore ubglobo e to ellipsoid. 5.3 - 5.8- 6.5- 7.1 x 4.5- 5. l- 5.9- 6.5 µm (Q = 1.01- 1./0-
/. /6- l .25: n = 100): ornamentation amyloid. composed of ridges up 100.75 µm high. form­
ing an almo t complete reticulum with omc isolated warts: plage inamyloid. Basidia 35 -
45 x 7-11 µm. cylindrical to slightly clavate, 4-spored. True pleurocystidia absent. Pleuro­
pseudocystidia not abundant. 3-6 µm diam .. emergent. cylindrical. with rounded apex: 
coment oleiferic. Lamella-edgc sterile: margina l cells 15-35 x 3-5 µm. irregularly cylin­
dric.1110 fusiform. sometimes clavate. content pale brown. Hymcnophoral trnma irregular. 
com po cd of hyaline hyphae: lacti fers not abundant. sphaerocytes absent. Pi lei pell is a tricho­
dcrm to trichopali ade. 70- 100 µm thick: terminal elements cylindrical. long. s lender, 20-
60 x 3- 5 µm . arising froni broadly cylindrical to almost spherical basal clements. Stipiti­
pellis a tricho<lcrm: terminal clements 25-45 x 3-5 µm. septate. Clamp-connections ab­
sent. 

£.wmined material. Bu Rt:NOI: Bururi Prov.. yamiramho. Rumongc Forest RcscrYc. 850- 950 mah .. 
miomllo woodland dominated by Brachystegia wilis. March 1994. Verb1'ke11 9./.28.5 (hololypu, BR. isu­
typus GENT). idem. Verheke11 <J.J.01 I. 94.022. 94.04./ & 94.427 (all at BR). 

Lactarius rumongensis Verbcken - Fig. 3 

u1cwri11s n1111011ge11sis Vcrbckcn. Oull. ford. bot. Belg. 65 ( 1996) 208. 

Pileus 25- 75 mm diam .. thin. piano-convex to applanatc; margin fi rst regular, then irregu­
lar and strongly crenulate. sometimes grooved and striate: pcllis not dehiscent. smooth in 
the centre. concentrically wrinkling towards the margin. wi th remarkable veins forming a 
reticulum at the margin, yellowish white. greyish yellow to browni h grey (4A2. 483. 
5CD2- 3). paler towards the margin. hygrophanous. Stipe 15- 50 x 5- 10 mm. cylindrical. 
subbulbous at the base. sometimes tapering downwards. long and slender. dry. smooth. 
slightly darker than pileus, brownish grey. paler towards the base. solid. firm. Lamellae 
adnate. unequal wi th lamellulae ( I to 3 between 2 lamellae. regular paltem). very distant 
(3+5 10 3+6/cm). 4 - 10 mm broad. e lastic. paper-like. with remarkable venation when older. 
white to c reamy: edge entire. concolorous. Context thin. firm. whitish. unchanging with 
foeS04 : taste mild. smell pleasant. Latex not abundant to quite abundant. white to water­
like: taste mild. Spore-depos it dark c ream to light brown. 

Spores subglobo:,e. 7.4 - 8.4 8.8- 9.8(10.0)x 6.8-7.8- 8.0- 8.8(8.9) µm CQ= l.01- l.08-
/.09- 1.17: n = 60): ornamentation amyloid. forming a complete reticulum. ridges 0.5-1 
µm high: plagc sometime distally am)rloid. Basidia 40-60 x I 0-12 µm. cylindrical to cla­
vate. 4-:.pored. exceptionally 2- pored. True pleurocystidia absent. Plcuropscudocystidia 
abundant. 4 - 6 ~lll1 diam .. cylindrical 10 to rtuous, with rounded apex. Lamella-edgc sterile; 
marginal cells 25- 40 x 4 - 5(6) µm. cylindrical to fusifom1. septate. sometimes branched. 
Hymenophoral trama subregular to irregular. with hyaline hyphac and laticiferous h)'phae. 
Pilcipcllis a hymenidcrm: clcmems 10-20 x 3-5 µm. fusiform. sometimes clavate. some­
time~ thick-walled: terminal clements of laticifcrous hyphae present. not abundant. Stipiti­
pelli a regular hymenidcrm: e lemenls 13- 25 x 3- 6 µm. cylindrical to clavatc. sometimes 
slightly thick-walled. Clamp-connections absent. 

£x11111inrd mt11uilll. n t.'RUNDI : Bururi Prov .. Nyamirambo, Rumonge Forest Reserve. 850- 950 malt .. 
miombo woodland dominated by 8mcl1ystl'l(ia 111ilis. March 1994. Vnbeke,i 94.006 (holo1ypus BR. iso-
1ypu, GENT) & 94.018 (BR). - ZAIRli: Equ:ucur Prov .. Binga, 380 mall .. drier Guinco·Congolian rain­
furc,t with Gil/)(•rti11de11drrm ,hrwevn,i. Nov. 1928. Goossens-Fo111a11a lJOIJ (BR). 
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Fig. 3. lt1cwrim rr1111011ge11sfa (1ype). a. Spore~: b. ~ec1ion of pileipelli,: c. pleuropseudocy,1idia: d . mar­
{?inal cell~: e. ba,idia (bar = IO µm). 
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Lactarius saponaceus Verbeken - Fig. 4. Plate 3 

Lac1ari11l :wpo11llceus Vcrbckcn. Bull. Jard. bot. Belg. 65 ( 1996) 209. 

Pileus 50-65 mm diam., applanate and slig htly depressed in the centre; margi n regular, 
straight. faintly triate. paler: pellis not dehiscent. dry. felty. greyish yellow to o range grey 
(4A8 3. 58 2). brown in the centre. pale yellow at the margin (4A3). Stipe 15- 40 x 5- 13 
mm. eccentric to central, cylindrical, tapering downwards, pale brown to greyish brown, 
white at the ba e. dry. felty. Lamellae adnate 10 decurrent. q uite dense (8+ 7 10 8+24/cm). 
unequal with 1-3 lamcllulae between 2 lamcllae. paper-like. elastic. thin. pale yellow (4A3): 
edge entire. dark grey to dark brown (very conspicuous in young specimens). Context firm. 
thick in pileus (4 - 5 mm). olid in Stipe. whi te. unchanging. unchang ing with FeS0 4 • 

H.iOH. HC I: tuste astringent in Verbeken 94.353, strongly soap-like and disgusting in 
Verbeke11 94.302. Latex not abundant. although very abundant when pileus and Stipe are 
separated. white. unchanging: 1a.,1e soap-like and disgust ing in Verbeken 94.102. Spore­
deJXlsit pale brown to dark cream. 

Spo res globose to subglobose. sometime e llipsoid. 7.0- 7.7- 8. / - 9.3 x 6.8- 7.0- 7.5-
8.2 µm (Q = I .00- J.08- l. I l - 1.22: n = 80): ornamentation amyloid. composed of ridges 
up to I µm high, forming an incomplete reticulum with isolated wans and ridges: plagc 
inamyloid. Ba idia 50- 65 x 9 - 11 µm. cylindrical 10 light ly fusifonn. 4-spored. True pleuro­
cystidia absent. Pleuropseudocystidia very abundant , 4 - 6 µm diam., emergent , irregularly 
cylindrical. mucronatc to 1onuous: content olcifcric. sometimes guttulatc. Lam ella-edge 
sterile: marginal cells 15- 35 x 4 - 6 µm. cyli ndrica l to fusifom,. with pale brown content. 
Hymenophoral trama irregular. composed of hyalinc hyphae; lacti fcrs abundant. Pilcipellis 
a hymeniderm, 40- 50 µm thick: terminal element of uprapell is cylindrical to clavate. 
15- 25(35) x 5-12 µm. without brown pigment; subpc llis composed of shon to cylindrical 
cells. Stipitipellis a hymcnidcrm: terminal clements longer and narrower. I 0 - 30 x 5- 7 µm . 
Clamp-connections absent. 

£.r,u11i1U'd m(ltt'rial. B URUNDI: 13ururi Prov .. Ny;1mir-.1mbo. Rumongc f,orcsl Reserve. 850- 950 mah .. 
miombo woodland dominated by Brachystegia urilis. ~arch 199.i. Verbeke11 94.)02 ( BR) & 94.35] (holo­
typu~ BR. ,sotypus GE T). 

Lacta rius s ulcatulus Vcrbckcn - Fig. 5. Plate 4 

Ltlct<1Ti11s s11/c11111/11s Vcrbckcn. Bull. Jard. bot. Belg. 65 ( 1996) 2 10. 

Pileus 10- 45 mm diam .. very thin. piano-convex. applanate to broadly infundibuli form. 
with very di tinct and acute papilla in the centre: margin thin. crcnulate. undulate. slight ly 
grooved. fimbriate 10 serrate in older specimens; pellis not dehiscent , dry, mat. wrinkled. 
with very fine radial venation superposed on u,e radial grooves which start in the centre, 
greyish yellow (4BC4) to yellowish brown (5EF5). light brown to ye llowish brown (5DE4) 
in the centre; papilla and extreme margin darke r brown (5F6- 8). Stipe 15- 23 x 4 - 6 mm. 
cylindrical to very nattencd and with a longi tudinal fold. lightly tapering downwards. slen­
der. mat. lightly fclty. yellowish white 10 pale yellow (3-4A23). finn. solid. Lamellae broad­
ly adnatc to subdccurrcnt. unequal with abundant lamcllulae of different lengths. distant 
(61cm). rather broad [2 - 4(5) 111111 ] . thin. rare ly anasto mosing. yellowish white (3A2) when 
young. cream when older (3-4A2); edge entire. concolorous. Context thin. whitish. usually 
regularly fistulosc. s lightly changing to reddish brown in the Stipe, in o lder specimens reddish 
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Fig. 4 . u1t·1ari11.t :.11{'011aN•11< (1ypc). a. Spore~; b ~cc1ion of pilcipclli~; c. plcurop<.eudocy~1ida: d. ba~idi.i: 
c. marginal cells (bar = 10 µm). 
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F,g. 5. /,11rwri11f ,11/,·11111/11~ (type). a. Spore,: b. ,cction of pilcipelli,: c. marginal cclb: d. ba~idia: 
c. plcuropscudocy~tidi:t (bar= 10 ~un). 
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in the centre of the stipe. unchanging with H40 H. NaOH. anilated H20. phenol. FeS04: 

reddish brown after a while with phenolaniline: lo-mcll papaya-like: taste agreeable. mild. a 
bit spicy. Latex present. scarce. watery. whitish to transparent. unchanging or changing 
slig htly brownish (?): taste papaya-like. Spore-deposit pale-coloured. not white. 

Spores ellipsoid. 7.5- 8. / -8.6 x 6.0-6.6-7.0(7.2) µm (Q = 1.16- /.22-1.31: n = 20): 
ornamentation amyloid. zebroid. composed o f ridges. mostly parallel. seldom branched: 
some isolated elongated warts present. ridges up to I µm high: plage inamyloid or with 
disrnl amyloid spot. Basidia 50-55(60) x 9-11 µm. subcylindrical to subclavate. 4-spored . 
True pleurocystidia ahscnt. Pleuropseudocystidia abundant. mostly emergent. I 0-13( 15) 
µm diam. in the upper pan. cylindrical to clavatc. with rounded apex. thin-walled or s lightly 
thick-walled: content needle- like and olcifcric . Lamella-edge sterile: marginal cells 15-
25 x4- 7 ~011. cylindrical to irregularly fusiform. thin-walled. hyalinc. Hymcnophoral trama 
irregular. compo ed of lactifcrs and hyaline. thin-walled hyphae. Pileipellis hymcnidcrm­
likc. two-layered. covered by a slime-layer: terminal c lements of :.uprapellis clavate 10 

broadly clavate. I 0 - 20 x 5- 12 µm, thin-walled: subpellis thin. composed of isodiametric 
cells. I 0-15 (20) ~1 diam. Stipitipellis between a trichoderm and a hymenidern1: elements 
of the suprapellis 10-50 x 5-8 ~un. cylindrical, with rounded apex. i:.ometimcs :.eptate: 
subpellis rudimentary, composed of a few. small. isodiametric cells. 5 - 10(20) ~un diam .. 
mixed with long and slender hyaline hyphac. C lamp-connections ab cnt. 

Exnmi11e,t 111aterial. ZAIRt;: Kivu Pnw .. lr;mgi. rain fon:,1 . April 1972. Rammeloo 7,4 /.f (hulolypu, 
GENT). 

Lactarius sulcatus Verbeken & Walleyn. spec. "°''· - Fig. 6. Plate 5 

Pileus 45- 55 mm diam .. lcvi1cr plano-concavu,. marginc vahJc ,triato ad , ulcatocn:nulato. pilcipclli, 
lcv,1cr \·clutina. brunnca. Stipe, 20- -1-0 111111 longu,. 7- 11 mm cmssu,. ,uhcyhndra1u,. ha,in ,c"'u, ancnua , 
tu,. lacvis. pallidc brunncus. Lamcllac admuac. distan1cs. albidac. ContC)(tus albidus. gustu mitis. Latex 
non abundan<. albu,. 

Sporac glubosac ad ,uhglobo,ac. 7.2 c'/. / - 8.9 x 7 .0 7..1- 8.0 µm, ,ubrc1icula1ac, ala1;1c. cri,1is UM.Jue 
ad 1.5 ~un al1is orn:uae. nrncula ,uprahil.iri, imerdurn cli,1ale amyloide:,. Aa,idia 55- 65 x 10- 12 µm. 
cylindrma vel subclavaia. 1e1ra<pora. Macroplcun>e)•,tidia ab,cn1ia . P,eudoplcurocy,1idia rara. non 
cmcrgcntia. 4 - 6(9) µm diam. Pilcipcllis trichopallifonni,. gclatinosa. clcmcnia "1prapelli, 15- -10 x 3-
6 µm. irrcgularc cylindrata \'Cl ,ub1or1uo,a. s ubpclli~ ex ccllulis ,phacris vcl irrcgulari, . 

Holutypus: Zimbabwe. mad frnm Mutarc 10 8\'untba at peg 15.5 km, grid 193282. 8mch,·ste,:ia .,1•ici­
flm11i.,-domi11a1cd miombo woodland, 11 Feb. 1999. Verbeke11 99-/76 (GENT). 

Pileus 45- 55 mm diam .. s lightly piano -concave: margin directed slightly upwards in 
mature specimens. stro ngly crenulate. deeply and densily grooved (up to I cm long): surface 
velvety, chamois-leather-like, ye llowish brown to brown (5E5-6E4). slightly darker in the 
centre and in the grooves. Stipe 20- 40 x 7- 11 mm. almost regularly cylindrical. tapering 
at the base. smooth. soft. concolorous but paler. paler to whiti h :u the top and at the base. 
Lame llae broadly adnate. distant (4 - 5/cm halfway the radius). with abundant lamellulac 
(often in a regular pat1em), whitish (4A2), papery thin. not very brit1le: edge even. concolor­
ous. Co ntext thin-fleshed near margin. moderately thick in pileus centre. solid in stipe. 
whitish , slightly greyish brown in older specimens. unchanging with gaiac and FeS04: taste 
mild; smell not particular. Latex not abundant. white. unchanging: taste mi ld . 

Spores globosc 10 subglobose. 7.2- 8. / - 8.9 x 7.0- 7.4- 8.0 µm (Q = 1.01 - /.07- 1.12: 
n = 20): ornamentatio n composed of rounded ridges up to 1.5 µm high. forming a suhcom­
plete and rather dense ret iculum: plage di tally amyloid. Basidia 55- 65 x 10- 12( 15) J.Ull. 
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Fig. 6. /,;wwm,., ,\ll/1·t1111., ( l)p<!). :1. Spore,: b. ,ecuon of pileipelli,: c. ba,id,a: d. p,cudocyMidium: 
c. marginal cdl, (bar = 10 µ111). 
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cylindrical to subclavate, 4 -spore<l; sterig mata 6- 10 x 1- 2 ~Ull . Trne pleurocystidia ab ent. 
Pseudopleurocystidia scarce . never e mergent. 4 - 6 (9) ~ diam .. irreg ularly cylidric. with 
a very dense granular content. Lamella-edge sterile. composed of marg inal cells: marginal 
cclb irregularly cylindrical 10 subfusifom,. 15- 40 x 4 - 8 ~. hyaline. thin-walled. Hymcno· 
phoral trama mainly compo cd of hyphae. some swollen compartments present. but no dis­
tinct nests of sphaerocytes. Pileipelli 60- 80 ~l thick. a pali ade e mbedded in a slime 
layer: terminal elements subcylindrical 10 irregular. 20- 40 x 3 - 6 ~. thin-walled (walls 
not gelatinizing). hyaline: cellular layer 30 - 40 ~n thick. composed of rather small ( I 0 -
20 ~ diam.) g lobose cell~. Pile ipellis 80 - 120 ~n thick. a trichopalisade e mbedded in a 
s lime layer composed o f chains of e le ments: tem,inal elements 15- 40 x 3- 6 ~11. irregularly 
cylindrical 10 subtonuous: lowe r clements g lobose up to 20 ~n diam. or irregular. with 
pale brown intracellula r pigmentation. S1ipitipellis a trichoderm. 

faami11ed material. Zl~18ABWc: road from M u1are 10 8 \'umba :u peg 15.5 km. grid I 9328 2. /Jrarlr­
ys1e11ia sp id/urmfa-domi natcd miombo woodland. 11 Feb. 1999. Verbeke11 99-176 (GENT. holo-
1ypus). 

Lactarius tcncllus Ve rbeken & Walleyn. 110111. 1101•. - Plate 8 

Basionym: Lac1ar111s kaba11s11s var. palliclils Vc:rbcken. Bull. Jard. bo1. Belg. 65 ( 1996) 202. non 
1Ac1ari11.t pt1/lid11s Pers .. Tent. Oisp. mc1h. Fung. 64 ( 1797). 

New fi e ld observations have convinced us 10 upgrade this relative of L. kaba11s11s Pegler 
& Piearce 10 spec ies leve l. As well a the clear microscopical distinction with L kaba11.rns 
(tem,inal e lements o f the pileipellis obovoid to broadly clavatc . 10 - 20 x 8 - 15 ~ in L. 
kt1ba11s11s: terminal e le ments o f the pi le i pell is cylidrical. long and slender. I 0 - 40 x 6 - 10 
µm in L. 1e11e/111s. Fig. 7). additional macro copical diffe re nces we re established during 
recent fieldwork. Lacrari11s 1e11el/11s has a rather dark brown cap when ve ry young which. 
together with its contrasting white lamellae. makes it reminiscent o f L. lig11yo111s. The cap 
colo ur typically fades to g rey. almost without brownish component . while L kaba11s11s 
has bro wn to dark brown colours. eventually also beco ming very pale when specimens are 
e xposed to the un (Plate 7). Lar rari11s kaha11sus is usually a more robust species. with an 
irreg ular. denexed marg in. while L re11ell11s is a slender species with a cre nulate margin. 
The initially pure whi te lamellae o f L re11el/11s become more yellowish, but not as soon 
and a.~ ochraceous orange as in L. kabw1s11s. In ca e o f doubt. cutting the stipe base seems 
to be an unambig uous test: the context in the base o f the Stipe is white and stays white in L 
re11el/11s. while in all e ncountered spec imens of L kabm1s11.f . even in old and insect-infected 
ones. the stipe ba~e is o range when cut. As to the spores. no conspic uou d ifferences have 
been observed . 

4 . Lactarius sect. Pscudofuliginos i Ve rbeken. seer. 110v. 

Pilcus infundibulifom1is. u111bilica1us vcl papilla1us. marginc , 'aide undula10 \'Cl crcn ula10 sacpc qria10. 
pilcipelli~ lac: vb. i111erdum lcvi1er g lu1inosa ex ochracco vc l ol ivacco brunnca. S1ipcs cylindra1us. lac vi~. 
impoli1us intcrdum lcvi1cr vclu1inus in1erdum pruino·us. Lamellae adn;uae ad levi1er decurrenle~. di,-
1an1c, . pallidc Oavac ad pallidc brunne:ic. Co n1cx1us finnus. ex griseo :1lbidus. gus1u acrissimus. L.11ex 
abundans. albus. g ri ~e,ccns vel brunnesccn,. 

S porac g lobosac ad cllipsoidca. rc1icul.11ac. a lmac. macula $uprahil,u b in1erdum di,1ale amyloidca . 
Pt.:u romacrocys1idia prcscmia vcl absc111ia. Pilcipcllis ixo1richodcnna. pigmen10 bninneo in1racellulare . 

Typus: IActarius a1roa/frillus Vcrbckcn & Wallcyn. 
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Fig 7. uicwm,r kahn11111,. a. Spore, (type); c. ,ection of pi lei pell is (Buyck 3369). l.acwrir1t 1e11el/11s. 

b. Section of pilcipelli, (Buyck 3./ 10: bar = IO µm). 
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Pileus infundibuliform. umbilicatc or papillatc: margin strongly undulate or crenulate. 
often striate: pell is. smooth. sometimes shiny and s lightly sticky. with brownish. ochraceous 
or olivaceous tinges. Stipe cylindrical, smooth. mat, sometimes finely felty, sometimes prui­
nose. Lamellae broadly adnate to slightly decurrent, unequal with abundant lamellulae of 
different length • di tant. pale yellow to pale brown. Context rather firm , with greyi h tinge 
and burning acrid taste. Latex abundant. white. drying gre>•i h or brownish: ta te very acrid. 

Spores g lobose to ellipsoid: ornamentation amyloid. composed of ridges up to 2(2.5) 
µm high. forming a reticulum with a s trongly winged a peel: pl age strong ly distally amyloid. 
True ple urocystidia absent or present and then w ith d istinct needle-like content. Lamella­
edge steri le. Pi lei pell is ixotrichoderm-like. locally with brownish intrncellular pigmentation. 

Type: Lac10ri11s a1roolivi1111s Verbeken & Walleyn. 

OBSERVATIONS 

Three taxa have a rather distinct poi.it ion within the subgenu~ because of their pileipellis­
structure: they lack globose or swollen elements and the clement, are embedded in a di ti net 
s lime-layer. A trichodem1-like structure is unusual within the subgenus. but other characters 
such as spore-ornamentation. the dark intracellular pigmentat ion in the pileipellis. and 
macroscopic habit strongly argue for a position in the subgenus P/i111hogali. Macro copically 
the taxa are recognized by the dull brownish. ofte n olivaceous or ochraceous colours and a 
smooth. even shiny. pileus. 

Because o f its olivaceous colours and macrocystidia wi th needle-like content. L mro­
olfri1111.v could be a link to cenain spec ies in the subgenus Pipe rites (Fr.) C. H. Kauffm. 

KEY TO THE TAXA 

I a. Pleuro macrocystidia abundant: pileus with blackish o livaccous tinge : spores orna­
mented wi th narrow. fine ridges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . / .. mmnli1·i1111s 

b. Plcuromacrocystidia absent: p ileus rather brownish: spores more heavily ornamented 
2 

2a. Ascending elements in the pileipelli. 5-9 µm hroad. subclavate or subfu:-.iform: pileu:-. 
mat and very finely fclty ......................... L 1111d11/a111s var. 1111dula111s 

b. Ascending c lement in the pileipellis very narrow (2 4 J.Ull). cylindrical. more poorly 
represented: pileus smooth and shiny. slight I)' viscid ...... L. 1111du/at11s var. rasilis 

Lactarius atroolivinus Verbeken & Walleyn. nov. spt><·. - rig. 8. Plate 6 

Pilcus 30- 100 mm diam .. infundibul iformis. distincto umbilico. marginc undulato ad crcnulato. pilci­
pdli, lac\'i,. leviter glutinosa. ex o li"aceo :urobnmnea. Stipe, 30- 60 mm longu,. 10- 16 mm cra"u,. 
ubcylindratus. laevis. pruinosus. griseobnmnescens. Lamellae adnatae. moder:ite distantes ad distantcs. 

:uroll:widac. Contcxtu~ brunneogriseus. gustu mi1is dcinde acns~imus. Latex moderate abundans. albus 
tum crcmcus. oli v:iccobrunncsccns. 

Sporae globosae ad subglobosac. 8.7- 9.J - 9.8 x 7.7 8.5 9.2 µm. ~ubrc1icu la1ae. alatae. cri,1i~ u..que 
ad 2.5 µm allis omatac. macula s uprahilari, intcnlum di Mal.: amyloidea. Ba~idia 50- 65 x 12- 1 S µm. 
subcl:wnrn. tetr:ispora. Plcuromacrocystidia abundantin. 50-70 x 6-8 µrn. fusifonnia . Plcuropscudo­
cystidia moderate abundant ia. non cmcrgentia. 3- -l µm diam. Pilcipcllis i;1totrichodcm1a. 

Holotypu,: Zimbabwe. Pcnhalonga. hill behind Harri, garden. grid 18328 3. )•oung /Jra1·hym•gitJ 
spici/or111is-domina1ed miombo woodland with Uaparll kirkimw on hill ridge. 9 reb. 1999. Verbeke11 
99-J.13 (GENT. holotypus). 
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Pileus 30 I 00 mm diam .. regularly infundibulifom1. with a 1ypical C/itoryhe-shape. with 
a dis1inct. sometimes suddenly deep and narrow umbilicu : margin incurved and taying 
sligh1ly incurved . broadly wavy. crenulate in o lder specimens: surface smoo1h. shiny. with 
very small. almost indistincl radially wrinkles. very slight ly stic ky, very dark brown. almo!>I 
blackish at marg in. greyish brown (7F3- 4) but more intense towards the centre (6F4- 6E3). 
overall tinged dark brown to blackish brown wilh an o livaceous shade. Stipe 30-60 x I 0-
16 mm. ubcylindrical. slightly tapering at the base. smooth. dryer than the pi leus. with a 
somewhat pale. almost pruinose aspecl which makes it look like plaster. greyish brown 
(6E3). not unico lorous. locally grey (6C I ) in young specimens. wi th plaste ry greyish tinge. 
with a very dark narrow zone just be neath the lamellae. and right undernea1h 1hi darker 
zone slightly paler than in the rest o f the Stipe. Lamc llae broadly adnate. moderate ly di~tam 
to distant (4 10 7/cm halfway the radius). pa1>ery thin. not very hritlle. wi th very abund,int 
lamellulae of many differe n1 leng1hs (no regular paucm ). dark blo nde (5D4). taining dark 
in old specimens. Context rather thick and fim1. brownish-grey (same 1inge as pileus. but 
paler). immediate ly blue wi th gaiac: mell a bit fan y. faint ly of L. quiew s: taste first mild. 
but l>OOn very acrid. burning. Latex moderate ly abundant. white. slightly cream. drying 
dark olivaceous brown (5E4) after more than 30 minutes. unchanging with KOH. slightly 
c ream on paper. 

Spores g lobose to subglobo:,e. 8.3 - 9.2- 9.3- 10.0 x 1.1- 8.3- 8.5- 9.2 i.un (Q = 1.00-
l .08-I. IO-l.1 1 ; n = 40): ornamentation amyloid. composed o f narrow and acute ridges. 
up to 2.5 J.Ull high. forming a very incomplete retic ulum: plagc dista lly amyloid. Basidia 
50 - 65 x 12-15 J.Un. 4-:.pored. subclavate. wi th gu11ulate or densely granular content: slerig­
mata 9 - 11 x 1-3 J.Ull. Pleuromacrocystidia abundant. sometimes slightly emergent. 50- 70 
x 6- 8 J.Ull. narrowly fusiform. with tapering or mucronate apex: content needle-like. Pleuro­
pseudocystidia rather abundant. never e mergent. 3- 4 J.Ull diam .. narrow. cylindrical. wi1h 
rounded apex . Lamella-edge sterile: composed of marginal cells which arc narrowly 
cylindrical. 30- 45 x 4 - 6 J.Ull. hyal ine. thin-walled . Hymenophoral 1rnma mixed: lilamentoi.e 
wi1h some :,phacroeyte~ prc$ent: lactifers abundant. Pileipelli~ an ixotrichoderm. I 00- 120 
J.Un thick. composed of very loosely interwoven repent and a ccnding hyphac; hyphae 2- 4 
~mi diam .. th in-walled. some wi1h a bro wn intracellular pig mentation: ome i11crus1a1ions 
also present: embedded in a slime-layer but never wi th gclatinized walls. Stipilipcll is a 
trichoderm. locally a cutis. no t e mbedded in a s lime- layer. but composed of hyphae o f 4 - 6 
J.Ull diam. and wi th a rather rigid wall : no pigmentation present. 

Examined material. Zt,MOIA: Ki1we. Dec. 1978. Piearet' 59312 (K. previou,ly identified by my,elf 
a~/_ 1111d11/a111s \'ar. msilis). - ZIMIIABWI:: road from Mularc 10 8\'Ulllba al peg 15.5 km. grid 193282. 
Brachys1egio spicifom,is•dominmed miomho woodland. 11 F'eh. 1999. Vrrheke11 99-175 (GE, T): Pcn­
halong:i. hill behind Harri(. garden. grid 18328 3. young Bracltystegia spicifom1is-do111ina1cd miombo 
woodland with Uaparn kirkimw on hill ridge. 9 Feb. 1999. \11,r/Jeke11 99. f.13 (GENT. hololypu,). 

Lactarius undulatus var. undulatus - Fig. 9 

Lactaritts 111ul11l,1111s Verbckcn. Bull. fard. bot. Belg. 65 ( 1996) 2 10 . 

Pileus 75 mm diam .• broadly infundibuliform with an umbilicate centre: margin straight. 
strong ly undulate. strongly striate to grooved; pelli l- not dchisccnt. mat. very lincly fclty. 
epia to horn. ochraceous towards the centre. Stipe 42 x 11 mm. long. sle nder. cylindrical. 

mat. very finely felty. clay-buff to hazel-bu IT. cream at the apex. La mellae adnate 10 slightl)' 
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decurrenl. unequal wi1h lamellulae of different lengths. very distant (5/cm). cream to pale 
milky coffee-colour. Context with very acrid taste: smell unpleasant to mealy. Latex very 
abundant. white . becoming grey and then slightly brown: ta tc very acrid. Spore-depo!>it 
not ob ·erved. 

Spores ellipsoid. 8.2- /0.0-11.8(-12.4) x (6. 1- )6.7-7.9- 9.2 µm (Q = 1.1 6- / .26- 1.36: 
n = 20): ornamentation amyloid. composed of ridges up to 2(2.5) µm high. forming a retic u­
lum with strongly winged aspect: some low isolated wans present: wall sometimes mgo e: 
plage strongly distally amyloid. Basidia 45- 55 x I 1- 14 µm. subfu iform to fu sifom1. 
4-spored: content guttulate. Tme pleurocy tidia absent. Pseudopleurocystidia rather scarce. 
narrowly cylindrical. with rounded apex. 3-4 µm diam.: content oleifcric. Lamella-edge 
:,terile: marg inal cells not abundant because of the presence of narrow. parallel hyphae which 
border the lamella: some marginal cells narrowly cylindrical. with rounded apex. I 0- 30 x 
3- 5 ~011. hyaline. thin-walled. Hymenophoral trama subregular. composed of hyaline. nar· 
row hyphac: lac1ifers abundant. Pile ipcllis ixo1richoderm-like. two-layered: suprapellis com­
po ed of ascending elements. 20- 60 x 5-9 ~1. :,ubclavate o r subfusiform, sometimes ep­
tate. thin-walled. often with brownish contenl: s ubpcllis composed of narrow, hyaline 
hyphae. locally with brownish content. Stipitipclli two-layered: suprapellis compo~ed of 
a cending c lements. 20- 50 x 5 - 8 ~011. cylindrical. subclava1e or l>Ubfusiform. sometimes 
septate. thin-walled, often with brownish content: subpcllis ixocuti -like. composed of nar­
row. hyaline hyphae. locally with brownish content. C lamp-connections absent. 

£m111i11ed material. CAM!:ROO~: S0u1h \Vc~tcm Prov .. Korup :-IP. near Mundcma. I 00- 150 f1..1rnnscc1 
p · -P24. Jan. 1989. l\~11/i11g 21468 (holo1ypus. E). 

Lactarius undulatus var. rasilis Vcrbcken Fig. 10 

l<1ct(lri11s 1111d11l<1t11s var. msi/is Verbeken. Dull. Jard. bot . Belg. 65 ( 1996) 210. 

Pi leus 70 mm diam .. thin. elastic. broadly infundibuliform. with i.mall. hroad papilla in 
the centre: margin s lightly denexed. strongly undulate and crenulate. strong ly striate to 
grooved: pellis 1101 dehi cent. smooth. shiny. humid and slightly sticky. dark brown (5Ef-6). 
paler in the centre. ochraceous brown in the centre. Stipe 55 x 8 mm. long. slender. cylindri­
cal. s lightly curved. smooth. mat. s lightly striate in the upper pan. brown (5E4). pale greyi h 
in the upper pan. fmgile. fistulo e. with ochraceous rhi lomorphs at the base. Lamt: llae adnate 
10 . lightly decurrent. unequal with abundant lamellulae o f different length~. very distan t 
(5/cm). raiherbroad (5 - 7 mm). moderately thick. ela tic. 1101 fragilt:. palt: yellow 10 greyil>h 
yellow (4A83): edge ent ire. concolorous. Context rather firm. thin. fragile in stipe. dirty 
white (68 2). changing pa le greyish brown in pileus. changing brownish orange (6C3) in 
tipc. unchanging wi th anilated H 20. 1H 40H, phenolaniline. brownish with NaOH. pale 

pinkish with phenol: laste very acrid: smell not remarkable. Latex very abundant. watery. 
white. changing to yellowish when drying. later greyish: ta.~te very acrid. Spore-depo it 
pale cream. 

Spores subglobose to ell ipsoid. 8.2-9.2-10.3 x 7.3 - 8. / - 8.8 µm (Q = l.05- /. /.1- 1.24: 
n = 20): o rnamentation amyloid. composed of ridges up 10 2(2.5) µm high. forming a reticu­
lum with strongly winged a pect: some low i o lated wart:, present: wall sometime!'. rugosc: 
plage strongly distally amyloid. Basidia 50- 65 x 9 - 11 µm. cylindrical to subfu iform. 
4-spored. Tme pleurocystidia absent. Pseudopleurocystidia scarce. narrowly cylindrical. 
with rounded apex. 3- 4 µm diam.: content o leiferic. Lamella-edge sterile: marginal cells 
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not abundant because of the presence of narrow. parallel hyphac which border the lamclla: 
some marginal cells narrowly cylindrical. wiLh rounded apex. 13-25 x 3-5 µm. hyaline. 
thin-walled. Hymenophoral trama subregular, composed ofhyaline, narrow hyphae: lactifers 
abundant. Pilcipcllis one-layered. ixotrichoderm-likc. composed of recumbent. narrow 
hyphae. more or less para llel: some tem1inal. very narrow (2-4 µm). ascending clements 
present. embedded in a slime-layer: locally brownish intracellular pigmentation. Stipitipcllis 
ixocuti -like. com po ed of narrow. recumbent. parallel hyphae: locally brownish intracellu­
lar pigmentation. Clamp-connection · absent. 

£xa111i11etl matuial. ZAIIU:: Ki, u Prov .. lrangi. rain forest. Apri l 1972. Rammeloo Z./ 15 (holotypus 
GENT). 

5. Checklist of the subgenus Plinthogali in tropical Africa 

Extended descriptions other than the original descriptions arc cited under ·Select. de er: 
Countric where the species has been collected arc listed alphabetically under ·Di tribution·: 
for each country. herbaria are listed where material o f the ~pecie~ is kept. 

acutus ltKwrius ac11111s R. Heim. Bull. Jard. bot. Etat 25 ( 1955) 73. 
Holotypus: Heim D74 (PC). 
Type locality: Gui nea. near Maccnta. ± N 08°35'. W 09°27'. 
Known distribution: Cameroon (E). Guinea-Conakry (PC). Congo-Kinshasa (BR). 

adhaerens - Lt1cwri11s (l(/Ju1ere11s R. Heim. Candollea 7 ( 1938) 375. 
Holotypus: Heim J /8 (PC). 
Type locality: Madagascar. South of Antanambe. ± S 16°26'. E 49°50'. 
Select. descr.: R. I le im. Prodr. Fl. Mycol. Madagascar I ( 1938) 32. 
Icon.: R. Heim. Prodr. Fl. Mycol. Madaga car I ( 1938) pl. I b. 
Known di tribution: only known from type locality. 

atroolivinus - Lt1cwri11s (lf1volfri1111:. Verbeken & Walleyn. this paper. 
Holotypus: Verbeken 99-143 (GE T). 
Type locality: Zi mbabwe. hill north of Penhalonga. S 18°53'. E 32°42'. 
Known distribution: Zambia (K). Zimbabwe (GE T). 

ba liophacus - Lacrarius balioplweus Peg!.. Kew Bull. 23 ( 1969) 237. 
Holotypus: Holdl'n GC66 ( K). 
Type locality: Ghana. Tafo. N 06°44'. W 01 °37'. 
Select. dcscr.: Vcrbekcn. Pcn;oonia 16 (1996) 215. 
Known distribution: Burundi (BR. PC). Ghana (K). Senegal (BR). Zambia (PC). 

congolensis - lactari11s congolensis Bccli. Bull. Soc. r. Bot. Be lg. 60 ( 1928) 164. 
Syn.: Lactari11s craterelloides Heim & Gooss.-Font. ap. R. Heim. Bull. Jard. bot. Etat 

25 ( 1955) 52: Lacrarit1s 1111 icolor Gooss.-Font. & Heim ap. R. Heim. Bull. Jard. bot. F.rat 
25 ( 1955) 77. 

Holotypus: Goosse11s-Fo111a11a 528 (BR). 
Type locality: Congo. Diobo Akuba. N 02°37'. E 20°50'. 
Select. descr.: Verbeken. Edinburgh J. Bot. 52 ( 1996) 63. 
Icon.: R. Heim. Fl. lconogr. Champignons Congo 4 ( 1955) pl. 14. fig . 9 & pl. 15. fig. 4: 
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R. Heim. Bull. Jard. bot. E1a1 25 ( 1955) pl. 3. fig. 4 & pl. 5. fig . 4ab. 
Known distribution: Congo ( BR). 

griscogalus - Lt1ctari11s griseogn/11s R. Heim. Rev. Mycol. (Paris) 32 ( 1967) 204. 
Holotypus: Heim LM2 I 89 (PC). 
Type locality: Central African Republic. Bebe savanna. close to Filifi river.(?) N 05°50'. 

E 15°22'. 
Sclccl. dc~cr.: R. Heim. Israel J. Bot. 15 ( 1966) 158. 
Known distribution: Central African Republic (PC). Nigeria (K). 

ka ba nsus - Lt1ctari11s kaba11s11s Pegler & Pie:1rce. Kew Bull. 35 ( 1980) 487. 
Holotypus: Pienrce 600.3 (K). 
Type locality: Zambia. Kitwc. Chimwcmwc market. S 12°49'. E 28° 13'. 
Select. dcscr.: Buyck. Brussels Admin. Gen. Coop. Dcvclopm .. Publ. Agricolt:s 34 ( 1994) 

106. 
Icon.: Buyck. Bnas cl Admin. Gen. Coop . Developm .. Publ. Agricoles 34 ( 1994) fig . 

80: Karhula et al.. Kar:.tenia 38 ( 1998) fig. 22: Ryvardcn c t al.. Introduc tion larger fungi 
South Central Africa ( 1994 ). 

Known distribution: Benin (RR), Burundi (BR. PC). Congo (BR). Kenya (K). Malawi 
(K). Tanzania (H). Zambia (E. K. PC). Zimbabwe (BR, GENT). 

ka lospe r mus u1rwri11s knlmpermus (Becli) Verbeken & Wa lleyn. Edinburgh J. Bot. 53 
( 1996) 69. 

Basionym: Laccnr in ka/osperma Beeli . Bull. Soc. r. 8 01. Belg. 66 ( 1933) 22. 
Holotypus: Goosse11s-Fo111a11a 859 (BR). 
Type locality: Congo. Binga. N 02° 28'. E 20°3 1 '. 
Select. descr.: Verbckcn. Edinburgh J. Dot. 52 ( 1996) 69. 
Known distribution: only known from type locality. 

melanodcrmus - Lacrari11s me/a11oder11111s Heim & Gom,!>.-Fonl. . Bull. Jard. bot. Etat 25 

( 1955) 50. 
Holotypus: Goos.m1s-Fo111ww 4039 (BR). 
Type locality: Congo. Binga. N 02°28'. E 20°3 1 '. 
Icon.: R. He im. Fl. lconogr. C hampignons Congo 4 ( 1955) pl. 14. fig. 7; R. He im. Bull. 

Jard. bot. Etat 25 ( 1955) pl. 5. fi g. 3a- b. 
Known distribution: Cameroon (E). Co ngo (BR). 

melanogalus - Lt1cwri11s 111e/a11oga/11s R. Heim ex R. I le im. Bull. Jard. bot. Etat 25 ( 1955) 

46. 
Based on Lacwrius 111e/a110Rnl11s R. Heim. Bo i sicra 7 ( 194 3) 268. nom. nu<l .. <lescr. 

gall. 
Lcctotypus: Goosse11s-Fv11t(IIIO 979 (BR). 
Type locality: Zaire. Binga . N 02°28'. E 20°3 1 '. 
Select. descr. & lectotypification: Vcrbcken, Persoonia 16 ( 1996) 2 1 I. 
Icon.: R. Heim, Fl. lconogr. Champignons Congo 4 (1955) pl. 14. fig. 6: R. He im. Bull. 

Jard. bot. Etat 25 ( 1955) pl. 5. fig. 1-2. 
Known distribution: Benin (BR). Congo ( BR). Ghana (K). Ivory Coast [R. Heim. Fl. 
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lco nogr. Champigno ns Congo 4 ( 1955)). Cameroon (E; R. Heim. Bull. Jard. bot. Etat 25 
( 1955)1, Gabon IR. He im. Fl. lco nogr. Chmnpigno ns Congo 4 ( 1955)1. Zambia (PC). 

nudus - Lactarills 1111d11s R. Heim. Bull. Jard. 8 0 1. Etat 25 ( 1955) 53. 
Ho lotypus: Goosse11s-Fo11ta11a 1006 (BR). 
Type locality: Congo. Binga, 02°28'. E 20°3 1 '. 
Icon.: R. I leim, Fl. lconogr. Champig nons Congo 4 ( 1955) pl. 14. fi g. 8; R. Heim. Bull. 

Jard. bot. Erat 25 ( 1955) pl. 5. fig. 5a-c. 
Known di tributio n: o nly known from type locality. 

oricntalis - wc:wrius orie111a/is (Verbcken) Verbcken. this paper. 
Basionym: l..acrarius ha/iophaeus var. orie111alis Verbeken. Pe rsoonia 16 ( 1996) 219. 
Ho lotypus: Verbeke11 94.472 ( BR. isotypus GENT). 
Type locality: Burundi. Rumonge Fore:.t Reserve. Nyamirambo hill. S 04°07'. E 29°37'. 
Select. descr.: Verbeke n. Pe rsoonia 16 ( 1996) 2 19. 
Known distributio n: Burundi (BR. GE T. PC). Zambia (PC). Zimbabwe (GENT). 

pusillisporus - /..l1cwrius pu.,·illisporus Verbeken. Bul l. Jard. bot. Belg. 65 ( 1996) 206. 
Ho lotypus: Verbeke11 94.285 (BR. isotypus GENT). 
Type locality: Burundi. Rumonge Fore:.t Reserve. Nyamirambo hill. S 04°07'. E 29°37'. 
Known distribution: Burundi ( BR). 

rumongens is - Lacrarius m111011ge11sis Vcrbckcn. Bull. Jard. bot. Belg. 65 ( 1996) 208. 
Holotypus: Ver/Jekm 94.006 ( BR. isotypus GENT). 
Type locality: Burundi. Rumonge Forest Reserve. Nyamirambo hill. S 04°07'. E 29°37'. 
Known distribut ion: Burundi ( BR. PC). Congo ( BR). 

sa po naccus - Lacwrius sapo11ace11s Verbcken . Bull. Jard . bot. Belg. 65 ( 1996) 209. 
Holotypus: Verbeke11 94.353 (BR. isotypus GENT). 
Type locality: Burundi , Rumonge Forest Reserve. Nyamirambo hill. S 04°07'. E 29°37'. 
Known distribution: Burundi ( BR. PC). Zambia (PC). Zimbabwe (GE T). 

sulcatulus - Lt1cwri11s mlca111/us Verbeken. Bull. Jard . bot. Belg. 65 ( 1996) 210. 
Ho lotypu : Rammeloo z.114 (GF.1 T). 
Type locality: Congo. Kivu. lrangi. S 01 °53'. E 28°27'. 
Known distribution: Congo (GE T ). Zimbabwe (GE T). 

sulcatus - Lt1crari11s s11/ca111s Verbeken & Walleyn. this paper. 
Holotypus: Verbeke11 99.176 (GE IT). 
Type locality: Z imbabwe . road from Mutarc to Bvumba at peg 15.5 km. 
Known distributio n: o nly known from type locality. 

tencllus - wcrarius te11el/11s Verbeke11 & Walley11. this paper. 
Ba ionym: w crarius kaha11.m.f var. palfidm Verhckcn, Bull. Jard. bot. Belg. 65 ( 1996) 

202. 
Ho lorypus: Verbeke11 94.157 (BR. isotypus GE1 T). 
Type locality: Burundi. Rumonge Forest Reserve. yamirambo hill. S 04°07'. E 29°37'. 
Known distribution: Burundi (BR. PC). Congo (BR). Malawi ( K), Tanzania (K. WAG). 

Zambia ( K. PC). 



Vcrbckcn: Sy11a1>si.< a/ Lactarius .mbge1111.r Pli111/wgali 

und ula lus - LaNarius 1111d11/a111s Ve rbcken. Bull. Jard. bot. Be lg. 65 ( 1996) 2 1 O. 
Holotypus: Watling 21468 (E). 
Type locali ty: Came roon. Ko rup P. N 04°55', E 08°52'. 
Select. de er.: this paper. 
Known distribution: only known fro m type locality. 
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undulalus var. rasilis - LaNarius 1111d11/aws var. rasilis Ve rbekc n. Bull. Jard. bot. Belg. 
65 (1996) 210. 

Holotypus: Rammeloo Z4 I 5 (GE T ). 
Type locality: Congo. Kivu. lr.ingi. S 0 1°53'. E 28°27'. 
Se lect. dcscr.: this paper. 
Known distribution: Congo (G ENT). 

INSUf'rlCIE TLY KNOWN TAXA 

fulgens - u 1c.wri11sf11/ge11s R. Heim. Candollea 7 ( 1938) 377. 
Holotypus: Heim /40 (PC). 
Type locali ty: Madagascar. o f the Isle o f St. -Maric. ± S 16°50', E 49°56'. 
Select. dcscr.: R. He im. Prodr. Fl. Mycol. Madagascar I ( 1938) 44. 
lc.:on.: R. Heim. Prodr. Fl. Mycol. Madagascar I ( 1938) pl. Id . 
Known di tribution: only known from type locality. 

Oh.\ervations 
T he type mate rial of this species consists o f o ne basidiome which had been preserved in 

alcoho l. As the alcoho l ha~ evaporated in the course o f time. the specimen is in very bad 
condition. The spore-ornamentation can hardly be observed in Me lzer's reagent: nor can 
the structure of the pileipell is and stipitipell i be identified. The former con ist o f small 
and short cylindrical clements. I 0- 30 x 3- 6 µm. thin-walled and with granular content. 
These were only observed in surface view. 

ful gens var. africanus - uictari11sf11/gens var. africa1111s R. He im. Bull. Jard . Bot. Etat 25 
(1955) 70. 

Holotypus: Heim 82 1 ( PC). 
Type locality: Ivory Coast. Toulepleu forest. near Danane. N 06°37'. W 08°27'. 
Known distribution: only known from type locality. 

Obserw11io11s 
Spores g lobosc 10 ubglobosc. :.ometimes ell ipsoid. 5.2-6.0-6.8 x 4 . 7-5.4-6.1 µm (Q 

= 1.01- / . / / - 1. 17: n = 30): ornamentation amylo id. composed o f irregular ridges and warts, 
forming an almost complete reticulum: ridges up to 0.8 ~011 high: plage inamylo id. Basidia 
35-45 x 8-10 µm. cylindrical to subc lavate. 4 -spored . True pleurocystidia not observed . 
Pseudopleurocystidia fairly abundant, 2- 5 µm diam., cylindrica l to to rtuous . wi th rounded 
apex: content oleiferic. Hyme no phoral trama irregular. composed of narrow. hyaline hyphae 
and abundant lacti fcrs. 

The type material o f this tax o n consists of a smalJ piece of a basidio rne in very bad condi­
tion. The :.pore-ornamentation is hardly visible in Melzcr's reagent: most probably the speci­
men has bee n preserved in alcohol before d rying completely. Given the bad condit ion o f 
the pccime n. it has been impossible to identify the structure of stipitipellis and pileipellis. 
A i.urface view o f the pileipellis could be ob erved . It probably consists o f p. eudoparen-
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Fig. 11 . ,\,r(l11gt'liel/(l t/nlirlwrm1/i( (type). a. Spore,: h. ,cction of p,lo.:ipclli,: c . ba"d,a (bar= 10 µm}. 
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chymatous suhpellis with a suprapcllis composed of slender cylindrical elements. 20- 35 x 
4- 8 µm. u1t t(lrius f11/ge11s var. (lfricm111s most probably represents a good species on its 
own but new collections and observations are needed to c larify its identity. 

6. Observations on Arcangeliella dolichocaulis Pegl. 

i\rc:a11geliella do/ichocaulis i. described by Pegler ( 1982) from Zambian miomb<> wood­
land as an cpigeal. agaricoid mu hroom with a s mooth. g labrous and dry pileipellis. a well­
developed stipe and an exposed. sinuate. globulose. somewhat radiating 10 alveolate laby­
rinthoid hymenophore. fom1ing numerous. mall irregular loculcs without any gcotropical 
orientation. It contains copious latex. which is white. unchanging and ta te like cedarwood 
with a bitter after-taste. We exami ned the type (Rose 770 I. K) and observed the following 
microscopic characters (Fig. I I): 

Spore 7.8- 8.5- 9.7 x 6.7-7.7-9.0 µm. subglobo. e (Q = 1.05-/. / 0-1.2 1): ornamentation 
arnyloid. consisting of an almost complete reticulum with ridges up to 1.5 µm high: plage 
di~tally amyloid: basidia 4-spored. clavate to subfusiform. 35- 45 x 9 - 12 µm: true cystidia 
and pseudocystidia lacking: hymenophoral trarna con~isting of thin-walled hyaline hyphae 
which arc more or lcs parallel and embedded in some limy consistence: lactifers scarcely 
present: pilcipcllis and stipitipellis a palisade with a well developed layer of isodiametric 
cells and a suprapcllis of thin-walled. 1-3-septate cylindrical elements. 

Pegler ( 1982) has already stated that the basidiomes of An:a11geliel/a dolic/10ca11/is arc 
completely agarieoid apart from the g lebulo e hymenophore and arc closer to Lactarius 
than to Arca11geliella as defined by Peg ler & Young ( 1979). Indeed. if this species had a 
normal hymcnophore and pseudocystidia. it would fit perfect!)' in /..(1(:Wrius subgenus P/it1-
thogal11s because of the winged spore-ornamentation with distally amyloid plage and the 
slructure of the pi lei pell is. T he particular shape and structure of the hymenophore could be 
interpreted as :1bcrran1. but the lac k of pscudocystidia makes a po,.ition in Lac/{/rius 
unacceptable. 

A more recent definition of Arc:a11geliella is given by Thier ( 1984). n,c main differences 
with the type pecimen of A. dolic/10ca11/is are: pileus rare ly becoming fully expanded: 
margin typically attached 10 the stipe. breaking free at maturity (hard to observe in A. dolicho­
rnulis al> there arc no young specimen~. but the pileus i» perfectly expanded and no trace of 
an attachment is visible); g leba lame lliform with highly branched. intervenosc lamcllae 
(and thus not wi thout any geotropical orientation): cystidia usually present. often rare and 
inconspicuou or differentiated a p cudocystidia or macrocystidia: pi leipellis a differen­
ti~1ted layer of more or less repent hyphae. a trichodermiurn, ixo trichodcrmium or a turf of 
free hyphal tips. 

Arumgeliella dolichoca11/is thu differs from other representatives of Ar<'(l11geliel/a by 
its agaricoid and full)' expanded basidiome. the shape of the hyrnenophore and the lack of 
cystidia. We therefore feel like placing it in a new genus (Pomlacwrim ad int.). but have 
decided to wait for more records of this specie.~. as thus far only a single carpophore is known. 
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In laboratorycuhure, SimoC\'be s111111111111.,111mxluce, tiny ,lime drops with curved. bi nu­
cleate conidia and ellipsoid. tcm1inal or fusiform inlcrc;,lal")', binuclt!ate ch lam) do~porcs. 
Chlamydo,porc, occur a"o within the agar medium. but conidia do not. oduli al~ 
fom1. and in one culture a few ha.,idiome, developed. The mycclium i;, significantly dcn;,­
cr beneath the noduli than between the noduli. Carpogcne,i, ha, been ,tud1ed using stain­
cll microtome ,ection,. Simoc,,btt s11111p111osa is exocarpic ;1mphich:i,toblema1e. 

Mycclia of S. ~11mplll<JS11 (P. D. Orton) Sing. grow well in pctridishes on various media at 
20°-25°C. the mo~, suitable one:, being potato dextro e agar and oat meal agar. Two to 
three week after inoculation the agar surface b. covered with ,l mycelium bearing innu­
merable. very :-.mall droplet:, of milky white slime that contain strong ly c urved conidia and 
ellipsoid aleuria. After another 3- 4 weeks small. white pustules of aerial hyphae become 
visible. These are the first stages o f the noduli eventual ly leading 10 primordium formation. 
The noduli soon overgrow neighbouring lime droplets. Most noduli cease further growth 
and die. but in one c ulture on PDA a :,mall number of bro wnish primordia and young ba id­
iomes have developed. This culture has been left unattended for about 6 weeks on a bench 
in the teaching laboratory where it became contaminated with bacteria that. unfortunately. 
have not been chamcterised. Despite many effort:,. no otht:r culture ever produced primordia. 
even when many noduli were present. but the mate rial available allowed the analysis of 
carpogenesis of S. s11111p111osa. as well a~ some observations on the morphology of the 
mycelium. 

Carpogenei,is of Si11wcybe-species is poorly known. So far only o ne single primordium 
of S. ce1111111c11/11s has been investigated ( Reijndt:rs . 1963: 82. al> Na11c<Jria ce1111111c11/11s). It 
was in a rather advanced developmenral stage. and 1he o nly significant information that 
could be gained is 1he presence of a rudimentary 'partial veil' chat lead to rhc conclusion 
that S. ce1111111c1tl11s is ·paravelangiocarpow, ·. Since th i prirnordium was collected in nature. 
nothing is known about mycclial morphology and mitospores that might be fom1ed by this 
~pecics. 

MAT ERIAL AND METHODS 

Basidiomes of S. ~11111p111osa (P. D. Orton) Sing. growing o n deciduous wood were collect­
ed on September 6. 1995 by Dr. Beatrice Senn-lrlet in the ijcnrode Park. Breukelen. prov­
ince of Gelderland in Holland. Cultures were derived from a spore-print and arc kept in 
our laboratory under the access number BSI 95/68. It is avai lable from the Centraalbureau 
voor Schimmelcultures . The etherland , as strain CBS 102149. 
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Potato dextrose agar (PDA) was prepared from dehydrated mashed potatoe~ following 
Lacy & Bridgmon ( 1962) and di tributed in 9 cm pla tic petridi hes. After inoculation the 
dishes were sealed with Parnli lm and incubated al approximately 20 °Cina I 2h/ 12h light/ 
dark cycle. 

Small agar blocks with noduli or young basidiomes were c ul out and lixed in aldehyde 
gas. dehydrated wilh methoxyethanol and e mbedded in a modified methacrylate mixture 
(Clemen~on. 1990. no e thyleneglycol dimethylether. diethyleneglycol monobutylether 
replaced by 8% of tcrpineol. azoisobutyronitril replaced by 0.3% benzoyl peroxide and 
0.04% N.N-dimethyl aniline). The terpineol acts as a softener. lessens the deteriorating ef­
fects of the benioyl peroxide on the fungal cells and fac ilitate the removal of the gelatin 
capsule from the mcthacrylate block. The gelatin can he peeled ofT like an egg shell from a 
hard-boiled egg. 

Sections were cut at 5 - 7 µm thickness using a tungste n carbide knife on an ordinary rota­
ry microtome originally designed for cutting paraffin blocks. They were then placed on a 
drop of distilled water saturated with terpineol on a microscope slide and dried on a hot 
plate at roughly 60 ° C. Before staining it is necessary to bake the sections onto the micro­
scope s lide (placed in a staini ng rack) for 1- 2 hat 115- 120 ° C. T his evaporates some of 
the terpineol in the embedding plastic (thus facilitating the penetration by the staining solu­
tions) and avoids blistering of the sections during the staining at the elevated temperature 
u ed. 

The most brilliant and cri p stain ing is with aluminium-zirconium haernatoxylin re uhing 
in blue cell content and reddish hyphal walb: 

Mordant ·Az·: Distilled water 

Haematoxylin: 

Aluminium chloride 
Zirconium oxychloride 
Haemaloxylin I 0% in ethanol 
Distilled water 
Sodium periodate 

270 ml 
30g 

0.6g 
3ml 

300ml 
60mg 

Staining schedule (hot = 55- 65 °C: rt= room temperature: batches of20 !ides in a rack): 

I Rinse in hot distilled water 2-3 minulel-

2 AZ hot 4 - 5 minutes 
3 Rinse in disti lled water rt - I minute 
4 Hot distilled water I 5 minutes 
5 Hot distilled water II 5 minute~ 
6 Hot haematoxylin 2-3 minutes 
7 Rinse in distilled water rt - I minute 
8 Hot distilled water 1- 2 minute 
9 Hot tap water 1-2 minutes 

IO Rapidly rinse in distilled water rt and dry at 55- 65 ° C 
11 Mount in Entcllan or Eukiu 

Notes : If the wa hing with hot di tilled water in step 4 and 5 i too hort then enough 
AZ stays in the plastic to react with the h:1ematoxylin re uhing in a pink grey background 
staining. If well wa hed. the methacrylate take a yellow background staining that is easily 
removed in steps 8 and 9 . The tap water must be s lightly alkaline (if not so add a trace of 
sodium carbonate). If the sections have not been baked at 115 - 120 °C blisters will form 
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during hot staining. Hot taining is muc h q uicker than stain ing at room temperature (which 
takes 24 - 36 h) and assures unifonn staining throughout the entire thickness of the ection. 
which is usually not the case in cold taining. The liquids (300 ml) are pre-heated in plastic 
staining jars using a household ,nicrowave oven at 600 W for 90-95 seconds. but the sec­
tions themselves are not exposed to microwave treatment. 

H yphal density in the agar has been estimated in m icrotome sections th rough the c ulture 
medium after staining wi th AZ haematoxylin. Using the 'threshold" . ·make binary· and 
·skeletonile · functions of the image analysis program NIH Image 1.62 by Wayne Rasband. 
the total mass of the hyphae present in a selected area of the cross section is estimated as 
the total number of black pixels. Since the hyphae are oriented at different angles with respect 
10 the plane of observation the hyphal masl- i!> undere timatcd and represent!> only about 
88% of the real value. as detailed analyses of a few images have shown. The surface photo­
graphed for analysis measured 529 µm x 395 J.Ull = 0.209 mm 2. and the to tal hyphaJ le ng th 
contained in I 111111 2 of the section is therefore 4.785 times bigger. Since the sections are 
5 wn thick. the total biomass in I mm ' amounts to 200 times the mass contained in I mm2 
of a section. As 1.44 pixels are equivalent 10 I J.Ull. the mycelial mas~ contained in mm 3 of 
agar can be expressed in µm. For each estimation 11 successive microtome sectio ns have 
been analysed. All estimates are made within the fi rst 400 µm below the agar surface. 

RESULTS 

Myrelia/ morphology 
The hyphae of the vegetative mycelium of S. s11111pr11osa arc 2- 4.5 J.Un wide. thin walled 

and roughly cylindrical. They bear clamp-connections at almost every septum. and the doli ­
pore swelling is just visible in SOS Congo red (Clcmem;on. 1998). but the porus itself is 
too narrow 10 be seen. ·n,e narrow growth front on the agar urfacc consist. of more or less 
parallel. radial hyphae, and the hyphal mat behind the growth front is woven fro m inte rlaced 
hyphac . Within the agar 1he hyphae arc loosely arranged and run in all directions, but in 
cultures producing noduli the distribution is not unifonn. Two different petridi h c ultures 
producing noduli have been analysed. In the first culture the hyphal masse s beneath two 
nodul i were 14.90 m/mm3 (SD= 1.63. N = 11 ) and 12.48 m/ mm 3 (SD = 0.97. N = 11 ), as 
compared to 7.26 m/ mm 3 (SD= 1.03. N = 11 ) at a control site without nodulus. In a second 
culture the re were 10.9 m/mm3 (SD = 1.58. = 11 ) beneath a nodulu and 4.4 1 m/ mm 3 
(SD= 0.73. = 11 ) under a site without nodulus. This means that beneath a nodulus there 
are 1.7- 2.5 times a many hyphae than at a location without a nodulus. These hyphal lengths 
may be impressive. but assuming a mean hyphal diameterof3 µm. the total hyphal volumes 
amount to 10.4%. 8.7% and 5. 1 % of the agar volume for the first c ulture and to 7.6% and 
3. 1 % for the second culture. All differences are statistically ignificant. 

No special hyphal differentiations are visible beneath the noduli or at any other locatio n 
of the mycelium. but the contents of some hyphae and of a few chlamydospores stain brown 
in iodine solution indicating the possible presence of glycogen. In c ultures older than 
4 momhs many empty hyphae with secondary septa can be seen. 

Mitospores 
Almost the entire surface becomes covered wi th tiny milky-white slime droplets that 

contain tro ng ly curved conidia and e llip oid ehlamydospores (Figs. 1- 3. 12). 



4 10 PERSOONIA - Vol. 17. Pnn 3. 2000 

Conidia are borne in shon chains a1 1he end of a hypha or in small clu 1e rs on 1he s ide~ 
of hyphae (Fig. 4). Several conidial chains fonn a slimy head (Fig. 5). as 1he conidia arc 
released by gelification of the wall of the mother hyphae. Conidia are bi nucleate and contain 
lipids. The nuclei are already visible in water mounts and are s1rong ly stained by cotto n 
blue in lactic ac id (rig. 6). iron accto canninc and DAPI: the lipid can be stained with 
Sudan Ill dissolved in lactophenol (Fig. 7). TI1e conidial wall is very thin, inamyloicl and 
hardly stains in Congo red and Cotton blue. The clamp-connection o flen form a small 
asymmetrical blister at the base of the conidium (Fig. 8). 

Bes ides tem1inal aleuria some intercalary. more or less fusifom1 chlamydospores are 
present in the mycclium. B01h types o f chlamydospores are bi nucleate. contain large amounts 
of lipids (Fig. I 0) and bear a basal clamp-connection. The two nuc lei can already be seen 
in water mounts. beco me more dist incl in iodine olutions a nd are deeply st.tined in Cotton 
blue mounts. Chlamydo. pore walls are inamyloid. strongly cyanophilic and stain deeply 
with Congo red. Toluidine blue does not stain the walls. even after heating the slides to 1hc 
boil ing point. 

Chlamydosporcs and conidia frequentl y occur in the ame head (Fig. 9). and both are 
present together in the same l-lime droplet. 

Conidia arc produced only on the agar surface. but chlamydospore~ arc also formed deep 
within the agar medium (Fig. 11 ). 

In situ gem1ination of ch lamydospores has been ob erved. but th is i~ a rare event. :,.lo at­
tempts have been made to estimate the germination rates on fre sh medi:i . 

Nndu/i a11d carpoge11esis 
Noduli arc formed anywhere on the mycelium except near the centre o f the culture. They 

soon overgrow the s lime drops and develo p on top of them (Figs. 12. 13). Young noduli are 
connected to the mycelium by a few hyphae and consist o f a very loo. c web of undifferen­
tia1ed hyphac. On the surface some e longate vesicular cells are pre ent (Fig. 13). eigh­
bouring noduli may fuse and produce a ~ing le primordium ( Fig. 19A). Mature noduli are 
mund cushion-shaped or roughly phcrical and brown (Figs. 14. 17). They are densely woven 
fro m thin-walled. cylindrical hyphat: fonning an irregular context with a few small air spaces. 
Nc.:ar the base some crystals form small clus1ers surrounded by a thin amorphous mas). stain­
ing deeply with aluminium zirconium haematoxylin (Figs. 14. 15. 20. 2 1). T he s urface is 
completely covered with a layer of radially arranged. inflated hyphae with vesicular-fusifonn 
e nd cells (Figs. 14. 16). This layer grows out from the nodulus context and can be named a 
noduloblema. 

For the study o f carpogenesis four representative primordia have been selected (Fig. 
19). Primordium A consists o f an creel shaft emerging from a nodulu~ and bearing a small 
pilcu initial (in the case figured the shaft ac tually emerges from two fu sed noduli. but this 
is not the ru le). Primordium B has grown a 1hin ve il and a small pileus wi th a smoo1h pre­
hymenial palisade on its underside. In primordium C general enlargement of all pan~ has 
staned. and lamcllae begin to develop. Primordium D has a very e longated stipe and a few 
gi lls . but the panial veil has not grown noticeably. 

Fig. 18 shows a primordium intcm1ediatc between C and D. but one which has not been 
sectioned. The veil forms a woolly cover on the Stipe and a thin fibrous cover on the pileus. 
and a few hyphae bridge the gap between the pileus marg in and 1hc stipe. Thi veil consist~ 
of a cauloblcma. a pilcoblcma and an amphicleistoblema. as shown below. 
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Primordium A - Carpogcncs is starts with the formation of an erect shaft growing out 
from the nodulus (Fig. 20). The bottom of the nodulus can be identified by the pre ence of 
some crystals and the irregular arrangement o f the hyphae (Fig. 23). The shaft does not 
grow out from the surface of the nodulus but originates from its centre. He re the upward­
growing generative hyphac arc very th in and loosely arranged. The region corresponding 
to the centre of the nodulus show some mucilage (Fig. 23). but higher up the shaft is exempt 
of mucilage. 

In the upper half of the shaft the hyphae form a denser stipc initial with only a few sma ll 
air spaces. Towards the periphery the hyphae have begun 10 inflate and to form a tube of 
denser context. The sides of the shaft are covered with a nidimentary cauloblema consisting 
mainly of isolated vesicular hyphal end cells. 

On top of 1hc shaft is a small pi lcu. ini tial consisting of a dense context woven fro m ir­
regularly arranged vcgct:uive hyphae. but it is 1101 sharply delimited from the stipc initial 
(Fig. 22). It generates a voluminou pileoblema con isting of two zones that are easily distin­
guished although they are not distinctly separated. The inner zone resembles the nodulo­
blema in the radial arrangement of inflated hyphae with ve icular end cells. The outer zone 
consists of periclinal hyphac also bearing vc:,icular end cells (Fig. 22). TI1e development 
of the primo rdia s hows that the inner pileohlcma becomes the pilcipellis. whereas the outer 
pileoblema contributes to the veil. 

Primordium B - Fig. 24 shows the general organisation of th is developme ntal siagc. 
The total length ha 1101 increased significantly. bu11hc pilcus has formed and its underside 
is lined with a smooth prehymenial palisade. The cauloblema and the pileoblcma bridge 
1he gap between the pileus and the tipe thus creating an amphicleistoblema and a secondary 
prehymenial cavi ty. This primordium confi rms that the erect shaft (the future stipe) grows 
from the centre of the nodulus. 

The growth direction of the hyphac of the mctablcmas is indicated by the o rientation of 
the vesicular end cells and can also be determined by looking at the clamp-connections. 
who c open ends point away from the hyphal tips. A fine bund le of hyphac of the cauloblema 
growing from the ·tipe surface over the pilcus margin and showing many upright vesicular 
end cells can be seen in Fig. 25. 1l1e hyphae of the cauloblema grow over a considerable 
part of the pileus. and they in1em1ingle with downward growing hyphae from the pileoblema. 
as seen in Figs. 26A- D. The origin of the hyphae of the pileoblema is shown in Fig. 27. 
Just below the prchymcnial cavi ty many young hyphae rich in cytoplasm emerge fro m the 
stipe surface and g row in the direction of the pa li ade. Thi i a young cauloblcma (Figs. 
28. 28A). A hypha of the cauloblema located o n the pileus surface is visible in the s ame 
photographs. its growth direc tion being indicated by the orientation of the clamp-connection 
(Figs. 28. 286. arrows). The cauloblema and the pileoblema intermingle on the pileus surface 
(Fig. 29) and also on the Stipe surface (Fig. 30). 

The pileus margin begins 10 be differentiated. but it is not yet present o n the entire c ircum­
ference of the pilcus. It is o nly about 50 µm wide and its hyphae project beyond the level 
of the prehymenial palisade (Fig. 3 1 ). Hyphac of the caulohlcma not only grow on the pilcus 
surface. but ome o f the m penetrate into the pileus margin (Fig. 32). The prehymenial pal­
isade forms a continuous ring around the Stipe. Lamellae are 1101 yet formed (Fig . 33. 34). 

In this developmental stage the hyphae begin to innate as a mem1 to increa e the volume 
of the basidiome. as documented in Figs. 36-40. The stipe consists of a lateral. tube-like 
part con isting of hort-celled . slightly inflated hyphae and a central pith with th in-walled, 
faintly staining hyphae. 
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Primordium C - The size increa~e is accompanied by innation of most hyphae of the 
central pileus con1ex1. Air space have also incrca cd somewhat in the pileus. leading to a 
less dense st ructure a~ compared to the primordium B (Fig. 42). The first thromboplerous 
hyphae appear in the pileus context (Fig. 41 ). Many short hyphae grow out from the s tipe 
surface thus increasing the mass of the cauloblema (Fig. 48). but the outer pileoblema and 
the cleistoblema have become thinner by the expansion of the pileu~. As the stipe has not 
yet tretched significantly, the structure of its context is the same as the one in primordium 
B (Fig. 47). It is interesting to note tha t some mcdullar hyphac do not reach the pileus. 
They bear slightly innated tem1inal cells reminiscent of acrophysalides (Figs. 45. 46). The 
first lamellae begin 10 form. a indicated b)' the bulge of the palisade in Fig. 49. The gi ll 
trama is subregular and slightly divergent. and a few hyphae running roughly parallel 10 
the gi ll edge arc also present (as is frequently the case in mature gi lls near the edge). The 
palisade is evenly covering the young gill . without any indicatio n o f a differentiation on 
the gi ll edge (Figs. 50. 51 ). 

Primordium D - The stipe has much e longated and so have the cells of its lateral pan 
(Fig. 56). The pileus has expanded by further cell inflation and air space formation (Figs. 
52. 53). The larnellac arc now regular. radial. downward growing ridges with a subregular. 
slightly diverging gill trama of cylindrical. not yet inflated hyphac (Fig. 54). The gill edges 
are differentiated by the presence of vesicular cells. the future c heilocystidia. The pileoblema 
and the cleistoblema have become scantier. but the cauloble ma has increased it,; ma;;s. not 
by gaining in thickness. but by covering the total length of the tipe. Tcm1inal hyphal end 
cells in the medulla are con firmed (Fig. 57: compare Figi.. 45 and 46). 

Legends to rigure~ 1- 25. 41 - 48 

Fig,. 1- 3. S11110C\'be sumptuosa. s lime drop, on the agar ~urfoce in a petri dish. PDA. 4 week,. room 
temperature. - I . Surface vrcw of n liv ing cu lture: 2 & 3. cross sections showing strongly curved conidia 
and v.:~icular chlamydo,porc~ (aleuria). In ,omc mito,porc~ two nuclei c:m be ,cen. - Aldehyde g:i­
lixation. methacrylalc. aluminium iin:oniurn h;u:m;uoxylin. 

Fig,. 4- 9 . Sinlfu:\'hl' .rnm1mm.,e1. conidia and chlamydo,pore,. - 4. Spiral growth during conidium fonna. 
1ion: 5. a small slimy head of conid ia: 6 . conidia stained with couon blue di,,olved in lactic acid . The 
wnll is acynnophilous (or only very weakly stained). but the two nuclei s tain deeply: 7. lipids stained 
with Sudan Ill in lactophenol: 8. wall ,taincd with Congo red. Plca~c note the empty appcndice, formed 
by the mother cell wall : 9 . ;1 slimy he:1d with conidia :md chl:11nydo,p<Hc,. , t:1incd with Congo red. The 
chlamydospore walls arc thicker and stain strongly. the thin conidial wnlls do not stain well. 

Figs. 10 & 11 . Simocybe s11111p111osa, ehlamydosporc~. - 10. On the ,urface of the nutrient agar. Lipid~ 
stained with Sudan 111 in lactophcnol: 11. within the nutricfll agar (PDA). Aldehyde ga, fixation. 
methacrylate. aluminium 1ircon1um haematoxylin . 

Fig,. 12 & 13. Simocyhe :.ie1111>111<""· Young noduli growing over the ,Jim) head~ of mito,porc,. - 12. 
Surface view of a living culture. PDA. 2 months. room temperature: 13. near median cross section. Under 
the nodulus 2 slimy heads arc buried. The structure is still very loose. Vesicular. club·shaped cells arc 
:,I ready prc,cnl on the ,urfacc. Aldehyde ga, lixation. methacrylate. aluminium zirconium haematoxylin. 

Fig,. 14 - 16. Simocybe s11mp111osa. mature nodu lus. near median cross section. - 14. An almo,t homo­
geneous. dense plect of cylindric:11. ~trongly inter.vm•en hyphae be;irs a well•developed metahlema (tliat 
may be called a noduloblema) of radial. intlatcd hyphac bearing elongate vesicular cells. 1':ear the base a 
few c lu~tcr, of cry,tab arc located between the hyphac (white arrow): 15. clo~c up view of the location 
indic:ited hy the arrow in Fig. 14: 16. clo,c up \'iew of the nodulohlema. - Scale har valid for Fig,. 15 
& 16. Aldehyde gas fixation. mc1hacryla1e. aluminium zirconium hacm:11oxylin. 
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Fig~. 17- 19. Simorybr .,11111p11w.lll, nodules and primordin . Scale bar valid for all Figs. - 17. Al lcf11wo 
ochre brownish noduli near ma1uri1y. s1ill wi1hou1 surface hyphac. Al righ1 two dark brown noduli begin­
ning 10 fonn su rface hyphac (one hypha c learly visible on 1he upper nodulus). Please note the dense 
populntion of slimy heads on 1he agar surface: 18. a primordium with ligh1 brownish stipe and ochre 
brown pilcus. pho1ogmphcd 10 show the woolly cauloblema and 1hc hyphac of 1he pilcoblema: 19. near 
median longi1udinal seclions of 1hc four developmental stages discussed: A. a conical erect shaf1 has 
been formed by two coalesccn1 noduli. The dark ,po~ in the base arc crysials: 8 . 1he pileus has been 
fom1ed. the mcloblcmas arc well developed. 1he pre hymenial palisade and the prehymcnial cavi1y arc 
already prcscnl. bul lhe lamcllac have not yc1 begun to grow: C. 1he lamellac grow in10 1hc cavi ty. The 
s1ipe is already hollow. The cleb1oblema s1ill bridges the gap between the pileus ma rgin and the s1ipe 
surface : D. the stipc elonga1cs. 1he merablemas have s ligh1ly grown. bu11he cleistoblema begins to tear 
apart. - Aldehyde gas fixa1ion. mc1hacrylate. aluminium zirconium haematoxylin. The sub,equent figure 
showing de1aib of each dcvclopmerual stage of 1hesc primordia do not necessari ly stem from the section, 
shown here. 

Figs. 20 & 2 1. Sim0<·ybe s11111p111us<1. dcvclopmerual s1age A. - 20. The cauloblema wi th i1s vesicular 
cell, is s1ill poorly developed. The pileoblema con~is1s of an inner layer of radially arranged inOated 
h)'ph:ie and a loose outer layer of repent hyphae. The dark pols in the plect o f 1he nodulu~ arc crystals 
(white arrow). The inner part of 1hc nndulus shows a looser structure than the mature nodulus in Fig. 14. 
This loosening at primordium formation is confirmed by the other primordia s tudied (e.g. Fig. 24). The 
, haft is already differentiated into a medulla of thin hyphae and a pcriphcrnl wnc of short-celled inOated 
hyphae. On top of the , hafl and henc:uh the pileoblema the pileus initial takes 1he fonn of a small area of 
1igh1ly entangled hyphae: 21. cry, 1:1b from the ba5e of a crushed nodulus. - Aldehyde gas fixation. 
me1hacrylatc, aluminium 1.irconium hacmmoxylin. 

Fig. 22. Simocybe sr1111p111osn. developmental s1age A. top of Fig. 20. showing 1hc pileus ini1ial covered 
wi1h the anticlinal inna1cd hyphae of the inner pileoblema and the pericl inal hyphac of 1he ou1er pilco­
blcma. Below 1he pileus initial 1he upper part of 1he creel shaft is formed by sligh1l y innated. roughly 
parallel hyphae. - Aldehyde gas lixution. me1hacryla1e. a lumin ium 1:irconium haematoxylin . 

Fig. 23. Sinu.x:ybr " "''fJ/tto.m. dcvclopmcnrnl s1agc A. bonom of Fig. 20. showing 1he transition zone 
bc1wccn the nodulus and lhc Stipe medull a. In thi s zone we find ,omc mucilage nbsenl elsewhere. -
Aldehyde gas fixa1ion. me1hacrylatc. aluminium zirconium haem:uoxylin. 

Fig. 24. Simocybe s11111p111osa. developmemal stage B. idcn1ifica1ion of 1he differen1 organs. The 1cm1 
·panial ve il' is used here in the same way ' 1rcc · or ·fniit' is u,cd in botany. i.e. withoul any morphogenetic 
impl ications. The nodulus i, not ,·cry sharply dcli milcd from the ,ripe. but it c an be recognised withou1 
grca1 difficulty. although its core has a loose stnic1urc. Beneath the prchymenial palisade the c:1vi ty is 
clearly visible. - Aldehyde gas fixation. melhacrylate. aluminium zirconium hacmaloxylin. 

Fig. 25. Simocybe s11111p111osa. developmental stage B. Analysb o f the vei l. a cauloblema growing from 
the ,tipe over the pi lcus margin. The growth direc1ion is indicated by 1hc orienta1ion of 1he vesicular 
hyphal e nd cells. The prehymcnial cavi1y i, loosely filled wi1h hyphac from 1hc cauloblema. Please note 
lh:11 lhc hyphac oflhe stipe are already s ligh1ly inn:11cd. - Aldehyde gas fixniion. me1hacryla1e. aluminium 
1irconiu111 haematoxylin. 

Figs. 41- 48. Simocybe s11111p11tosa. dcvelopmenlUl s1age C. - 41 . Thromboplcrous hyphae s1aining dark 
wi1h AZ- haematoxylin begin 10 appear in 1he pileus trama. The 1.0ne photogrnphcd is ,itua1ed near the 
periphery 31 lhe lcfl side of 1he pileu,: 42 . contcxl from the centre of the pile us. The hyphae arc con,idcr­
ably more inOa1cd and the interhyphal spaces bigge r 1han in prirnordium 8 (cf. Fig. 37): 43. 1ran, i1io n 
, one be1wccn 1hc prehymenial palisade and 1he s1ipe , urface. The palisade becomes disorg:mised and 
intcrgrades with 1he cauloblema: 44. contexl of 1he pileus from 1he cenlrc of the 1ran,ition zone from 
Stipe 10 pileus. The hyphae are nol ye t inna1cd: 45 & 46. s1ipe medulla j ust below the pileu; (Fig. 45) and 
from 1he cen1ral region of 1he s1ipc. The hyphae on top are more densely packed than in the central part 
of the s1 ipe. The arrows indicate two slightly in Oared free hyphal end cells. Some nuclei and doliporc 
swelling< are visible: 47. lateral pan of the stipe. The s1nic1urc h~ not changed ignificantly from that in 
primordium B (cf. Fig. 38): 48. ,hort celled cauloblema from the central part of 1hc , 1ipe. - The , c ale 
bar applie~ 10 all figures. Aldehyde ga< fixation. mc thacryla1e. aluminium zirconium hacmatoxylin. 
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rig,. 1- :l (kg1:nd on p .t 12). 
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Figs. 4-9 (legend on p. 41 2). 
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Fig, IC) & II (legend on p. 4 12 ). 



C lcmcm;on: Sim<>c ,·be s11111p111,1.,11 111 labamwry n1//11r.-, 417 

Fig, . 12 & 13 (legend on 1>. 412). 
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F1g(. I ·I - I (1 (legend on p. 41 2). 
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Fig~. 17- 19 (legend on p. 413). 
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Outer pileoblema 

lnoer pileoblema 

Pileus initial 

Cauloblema " -->\. , 
,¢. 

y 

F' igs. 20 & ?( (I - cgcnd on Jl. 41 :l ' ). 
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Fig. 22 (legend on p. 413). 
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Fig. 23 (lcg.:nu Oil p. ,i 13). 



Clcmcm;on: Si11wcy/J,, .mmp1110:.11 in laboratory c11/r11ref 4 23 

rig. 24 (legend on p. 413). 

Inner Pileoblema 
(beOOlnes the pileipellis) 

Outer Pileoblema 
(contributes to t.he partial veil) 

Prehymenial palisade 

Amphicteistoblema 
(partial veil) 

Cauloblema 
(contributes to the partial veil) 

Nowlus 

24 
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F1i; . 25 Clcfcn<l on p. -I I .1). 

Pileoblema 

Cauloblema growing 
from the stipe surface 
over the pileus margin 
thus contributing to the 
cleistoblema. 
Upright vesicular hyphal 
end cells indicate the 
upward direction of 
growth. 

25 



Clcmcn~on: Simorybe s11111p11wsa i11 loborll/or\' c11/111re~ 

Fig. 26. Simocybe rn111111110.rn. deve lopmental ~,age B. Analysis of the veil. - 26A & B. Pilcoblcma 
growing down. idcmificd hy the vesicular hyphal end cell and the orientation of a clamp-connection 
(arrow): 26C & D. caulohlcm:i growing up. identified by the vesicular hyphal end cell and the orientation 
of a clamp-connecuon (a rrow). - Aldehyde gas fixation. mcthacrylatc. aluminium zirconium hacrna­
toxylin. 
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Figs. 31- 3-l. Simorybe .mmpuwsa. dc,•elopmcntal ,tagc 8 . Anatomy of 1he prehymcnial palisade and 
the pileus margin. - 31 . The pilcu, margin i, about 50 µm thick and differentiated from 1hc prchymcnial 
palisade by the longer hyphac 1ha1 ha, c grown be) ond the level of the pali,ade. It contaiM one strikingly 
inOa1ed hypha looking empty in this pho1ograph. F.lse" here on the same primordium the pileus margin 
b not a, nicely differcn1ia1ed; 32. a hypha from the cauloblcma pcne1rn1c:. between the hyphac of the 
right pileu, margin. It:. grow1h direction i, indicated by the clamp-connection (arrow); 33 & 34. tangcntial 
sections through the pilcu . The prehymenial pali,adc i, ,till Oat. l:uncllae ha,c not yet begun to form. 
- Aldehyde gas fixation, mcthacrylatc, aluminium /irconium hacmatoxylin. 

f-

Fig,. 27-30. Simncybe s11111p1111m1. de,·elopmenrnl ,tagc B. Analysi~ of the veil. - 27. A hypha of the 
outer pileoblem:i (:1rrow) grow, out from the 111ncr pilcoblcma: 28. c:rnloblcma. general , iew for the 
next two figures: 28A. top of the ,ti~ with many) oung hyphac of the cauloblcm:i growing ou1 from the 
stipe surface in the direction of the prehymenial palisade: 28B. a hyph:1 of the cauloblcma located on 1he 
pilc:u, margin. The opening of the clamp-connection (arrow) indicate, the upward growth direction: 29. 
pilcoblema and c:iulohlcma on the left side of the pileus. The :irrow~ ir1dica1e the growth directions. Hyphac 
gruwing downw:·1rd belong to the pilcoblcma. upward growing one:, 10 the caulohlema: 30. pilcoblcma 
;md ,:iulohlcma cO\cring the left side of the Stipe. - Aldehyde ga, fix:111011. mcthacrylate. aluminium 
zirconium h;icm:ttoxylin. 
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Fig:,. 35- 40. Simon·b1· m111p11111,11. dc\'dopmental stage 8 . Beginning of the in nation of context hyphac 
h) turgc,ccncc. - 35. Hyplme located over the left pileu, mal'!lin and che prehymenial pali,ade. Onl) a 
few h) phal cell, arc innatcd: 36. on top of the pilcus under the pilcoblcma ,omc h) phac arc con:.ider.1bly 
enlarged: :n. in the centre ol chc pileus the context hyphae arc :,ignilicantly thmncr than at the periphery 
of the pilcu:.. but some :arc inll:1tcd: 38. inlhtcJ hyphae from the lateral pan of the <tipc: J9. ,ome hyphac 
from the central pith of the ,tipc arc ,light!) intlated. othc~ arc not Some nuclei and dolipore-",ellinj!, 
arc JU,t "i,ihle an this photoi;.raph. The h) phal walh stain le" inten,ely than the wall~ el-.e,~here 111 the 
primordium. ma)'hc hccau,c they arc thinner or bccau,c thc:.c hyphae do not belong to a mcchamcall) 
:,upponing:,y:,tcm (a:,comparcd to th.: hypha.:ot the l:1teral pam of the <tipcl: -10. ha<al pan of the nodulu, 
with :.trongly inflated hyphal celk - The ,cale bar applic, to all figure,. Aldehyde ga., fi~ation. mctha­
cryl:uc. aluminium zirconium hacmatoxylin 



C'l,.'mcn,on: .\t111onl1<• ,11111p111o<a i11 labararnr:, c11lr11r,•1 429 

rig,. 41 - 48 (legend on p. 413). 
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Fig, . 4 9 - 51. SimmvhP .rn111p1110.rn. dc\'clopmental ,rngc C. Formmion of 1hc gill, - 49. The ,can!) 
panial \'eil ,·on,is1, mo,tly of the hyphae of the cauloblcma. but some hyphae of the pil<:oblcma arc ahn 
prc~cnt making the panial ,cil an amphidci>toblema. TI1e in,cl ,ho" ~ the region mar~ed hy the rccrnnglc 
where a <lownwar<l growing pilcohlcrna hypha is located on the pilcu, margin. Ple:1,c note the c lamp· 
conneciion indicating the gro\\ th <lircc1ion. the two nuclei .111J the <lolipore "'clling,: 50 & 5 1. the hN 
gill s are co,·ercd with a continuou~ palisade. The gi ll trama is ,ubrcgular an<l ,lightly di,crging. 
Aldehyde ga, fixation. 111cthacryl;11c. alu111in iu111 ,ircuniu111 hacmatoxylin. 
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hg,. 52 57 . . \111wnh1• """"""'"'· dc,clopmental ,tagc D. - 52 & 53. The contexts from the central 
part (521 and the b."JI part C5'.\1 of the pilcu, Jre ,i,ghtl) more dilated than Ill the pre\lOUS stage (cf. 
Fig, . -12. +I 1: 5-1. 1hc gill edge h aln::1dy diITcrcnti:ttcd from the future h) mcniu,n by the prc,cnce of 
inn:ued cell,. TI1e ,truciure of the gill tr:una ha~ not changed ~ignihcamly: 55 57. ~tipe surface. lateral 
,tra1um I= 1hc 111ceh:111ically ,upporting '-lructure) and medulla from the central region of the ,1ipe. The 
Jrro" 111dica1c, J ,lightly inOJtcd free hyphal end cell . - The ,calc bar apphc, 10 all hgure,. Aldehyde 
g,1, 11,a11on. mc1hacryl.11e. aluminrum ,irconium haematoxylin . 
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CO Cl.USIONS AND DISCUSSION 

Mycelial morpho logy is s lightly changed during bas idiome fonnation by an incrca c of 
hyphal density in the nutrient agar beneath the noduli. but spec ial structure . such as dense 
masses of hort cells filled wi th glycogen (e.g. in Copri1111s 1risporus. Clemen~on. 1997: 
846) arc lacking . 

Conidia and chlamydospor~ of Simocyhe arc described for the first time. The exact mech­
anism of conidiogcncsis has not been d iscussed here. 1l1erefore no atte mpt has been made 
to identify the anamorph tate with a genus of the Ocutc ro mycctes. The chlamydo:..porc:.. 
o f S. s11111p111osa are usually tenninal aleuria. but some intcrcalary. irregularly fusifom1 chla­
mydospores arc also formed . Clearly the two types are homologous variams of a single 
mitosporc . Conidia and chlamydospores may occur in the same mitospo rogenic heads. but 
the differentiating mechanism is unknown. 

In her monograph of the genus Simocybe Senn-lrlet ( 1995) wrote that a vei l is lacking 
or could never be seen in the material she ~tudicd. This may be true for mature bas idiomes. 
but as Reijnders ( 1963) showed for S. ce1111111rn/11s. a spurious vei l is present in very young 
fruit-bodies o f this species. This is confirmed here for a species very close (if not identical) 
to the o ne studied by Reijnders. Furthe rmore. in S. s11111p111osa the origin and development 
of the veil could be studied for the first time. This a nalysis hows c learly that the veil is not 
a residual outer part of a matrix (i.e. it is not a rudimentary innate veil ) but a new formati on. 
a metablema produced by the stipe and by the pilcu . The cauloblema is independent from 
the pileoblcma. but both meet and intcnning le on the lateral pileus surface and on the upper 
Stipe surface thus bridging the gap hctween the pilcus margin and the stipe. The partial vi.:il 
is therefore a composite structure and can be termed an amphicleisto blema. Since there is 
no matrix S. s111111w1osa is cxocarpic amphicleistoblemate (terminology of Clemen~on. 
1997). or it may be called rnixangiocarpic (terminology o f Rc ijndcrs. I 963).111is is in strong 
contras t with the paravelangiocarpy proposed by Reijnders (I 963: 82) for the similar 
S. rt'1111111r 11/11s. but this author could not s tudy very young specimens. and he did not pay 
attent ion to the growth direction of the hyphac of the partial veil. 

A metablcma is not necessarily equivalent to a ·velum emanatum · (Rcijnde rs. 1963). 
but it may also become a pileipellis. or it may result in two difTcrent organs, as illustrated 
by S. s11111p111osa. since the inner pileoblema 1Ums into a pilcipclli while the outer part 
enters a clcistoblcma. 

Since the ·t ipe ini tial (the erect shaft) orig inates from the cent ral part o f the nodulus the 
pileus ini tial could i. imply be the upper part of the nodulus that has been lifted on top of the 
shaft. The presence o f the same vesicula r cells on the pileus initial would point in the same 
direction. This ' nodulopileate· developmental type i certainly conceivable and may perhap, 
occur in nature. but it probably docs not apply 10 S. s11111p111osa. m, the direct compari on of 
the structures of the nodu lus and the pilcus initial reve,1h. differe nces in hyphal diameter 
and hyphal spacing (Figs. 22 & 23). 

Figs. I 9A- D suggest that after having formed the erect shaft the pileus is formed while 
the total length of the primordium does not increase sig nificantly. Only after completion of 
the pileus formation (but without the gills) does growth continue. But inee the develop­
mental stages A - 0 are 110 1 from a s ingle primordium. the s uggested pattern must remain a 
hypothes is that should be tested using time lapsi.: cinematography. 
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CONTRIBUTIONS TOWARDS A MONOGRAPH OF PHOMA 
(COELOMYCETES) VI - I 

Section Phyllos tictoidcs: Characterist ics and nomenclature of its type species 
Phoma exigua 

II .A. VAN DER A/\ 1. G. 11 80EREMA2 & J. DE GIWYTF.Rl 

A dc,cription i~ gi\'cn o f the morphological charac1er.. of Phumu <cc1ion Phyllo~tictoides 
and ii< taxonomical pobilion i< di<cu~sed. A key i, provided for lhe varic1ic, of lhc 1ypc 
,pccic, Plwma exigua Dc~m .. followed by a hos1-fungus and a fungus-ho~1 index. Two 
new varie1ie< are propo,ed: l'ltnma <'till"" var. Jorsyt/Jinr (Sacc.) comh. nov. and Plumw 
exigua var. 11oackia11a (Allcsch.) comb. nov. The synonymy. selec1ed li1erature. a reprc­
<cnta1ivc cuhurc and da1a on ecology and dis1ribu1ion arc gi ,·cn for all varic1ic<. 

Previous papers of 1his series deal wi1h lhc section Phoma (De Gruyter & Noordcloo:.. 1992: 
De Gruy1er et al.. 1993. 1998). Peyronellaea ( Bocrema. 1993). Plenodomus (Bocrema cl 
al .. 1994. 1996 and Boerema & de Gruyter. 1999). Heterosporo (Bocrcma Cl al.. 1997. 1999) 
and Sclemphomella (Bocrema & de Gruytcr. 1998). 

TI1c scclion Phyllostictoides was i111rocluccd by Van dcr Aa Cl al. ( 1990). The inf ragcncric 
name wa.\ adopted from a cuhural :..ludy by 7,crhclc ( 197 1 ). who propo:..cd it as a provisional 
name of a ·group-like section· without a Latin description (personal information from Dr. 
V.A. Mel"nik. St. Petersburg). The section name wa formally valida1ed by Bocrcma: Phoma 
sect. Phyllosrictoides Zerbe le ex Boerema (Boerema, 1997). It comprised species wi1h pyc­
nidia similar to those of1he ce1ion Phoma: thin-walled. pseudoparenehymatous. glabrous 
but sometimes with hyphal outgrowth~. a predetermined opening or osliole. bul sometimes 
remaining closed for a long time with final fom1ation of a pore. n,e conidia have a broad 
range of shape and s izes and arc mainly a eplate in vitro. but in vivo 1he larger eonidia 
oflen become two or even more celled by secondary :,.eplation (sec Fig. I). The percentage 
of septate conidia depends on environmen1al condition and may vary in vivo between 5 
and 95 (Van der Aa & van Kes1eren. 1979). Under normal laboratory conditions the majority 
of conidia always remain ascptate in vitro. bu1 usually some two- or more-celled conidia 
also occur. 

Section Phyllosricroides include:. species with and wi1hou1 chlarnydo pores: if present 
they arc unicellular. :..oli1ary or formed in series or complexes. Many species of this ection 
are anamorph of :.pecies of Didymella Sacc. The 1ype pecies of section Phyllosricroides 
is Plwma exig11a Oesm. Zerbele ( 1971) used the synonym Ascochyra althaeina Sacc. & 
Bizz .. sec Van der Aa & van Kcstcren ( 1971 ). 

Phoma e.xig11a i a plurivorous species. very common in Eura ia but also reported repeal­
edly from Australasia and the Americas. T he fungus has frequently been redescribed as a 
new species since the middle of the ninc1ccn1h ccn1ury. supposedly specific for at least every 

I) Ccmr:mlburcau voor Sch1mmclcuhurcs. Oostcrs1raa1 I. 3742 SK B:iam. The Nc1hcrlands. 
2) K;,rcl Doon11an,1ra:u 4}. 204 1 111) 'l..andvoort. The etherland~. 
3) Plan1enzieklenkundige Diensl. P.O. Box 9102. 6700 HC W:igeningen. The Ne1herlands. 



Table I. Differcmial criteria of the infraspecific taxa of Phoma e:cig11a in vitro. 
4-
w 
°' 

variety Margin colony Growth-rate E Acri~I mycelium Colony OA ReverseOA Colony MA Reverse MA 
(item) OA.MA OA MA CA OA 

t'.U,tun(I ) inc,ubr (?S-)S0-8.S <2S-),I0- 7S 35- SO( 70) , \ 1aniblc variable variabk \:tri;,i,blc \'MiablC' 

/in,ro/a (2) mcgul.1.1 20- 4S 20 4S 20- JS . ,·cl\·cty 10 n«c05C'. 
wtutc to ohv.c-cou~ 

Uh VIC'('()U;, &re)'/ 
oli,•arcou, blxl 

oli-..~ou, ircyl 
oli, K-cou, black 

oh,a('t.'UU,g,cy/ 
olivK'('OO~ bla,ck 

Oh\ 'X'C'OUS pcy/ 
oliv..,COII$ bl""k 

grey 

htlrromorpha () J ,rresular JO-SO 20-JO 20- 30 -1• tloccos-t. ~hitc. o, p3J.t grey oh,~('()U~ to g,·<"yc,h, xcou,10 g.rcy oliv,rcou, 10 l<odcn r,rey/ l<odcn 
oh,·ac:N>Us g_rcy/ oli\'l«<>U> grey/ oli\"liC'COU, ere)•/ oh,':K."C'ou, s.rc)I blad,p,nly grey oh, ..,, 
gf>ut<OOS grey olivac.;ou" black olivatXou., blad. oli't.':K"l•(Kh block Ya('COUS. S.Om<UmtS m 

1oalmon ncu m~g1n :,0 
V, 

popw/i(J) ,mgulu 40 6S 20- 40 20- JO Oocco:iic:. pak oh,·~· <0lourl<'-' to ircy colourte":» to pak g~) ohvl('C'()U,, l('rac:kn g,cy co olwa, 8 
«()<1$ JIC)' 10 JbU oliv2C1c-ou~ 1.1 rc·nlrt" ohv.tccou) gre). g~)' cunn(' to g:rtcn,,h f.-~()U\ blACk. ~J('tftish z 
C'N)U~ grty oliv•o;ouV oli\·•·· olh'lKeOU" 11 mar;in Oh\lkCOUW grey oh - ;;;: 

tYOUJo. ait ttntrc \X'C'OU'- nu, mari:1n I 
J1\u11'1po,a(S) rcgub, to 65 -80 JS- 60 60-> - \Chet)' to flo«osc/ f.JCY oh,·a«OU< tn oh, .K'OOU< to lc-Mj(:n buff. co grey oti,•- kadcn &f'C'Y lO oh":i· 2: shghtly woolly, p>k oh-., ohv"'cow. grey C'('OU1/oliv.acC'OU" ceou, bl,1ck. "' uin~rl 

1mgubt C'C()<I> r,rcyl~.r<y block hooey 10 ol1v$Cc-ou_, 
Oll\'.IC'C'OUS :-' 

n1,aduuu1 (6 > rtcul:u I(' 75 - SS 65- 15 80-> ,C'h·ct)' to flocco)('. oh\ :.cc.ou, 10 non oliucC'flU_) 10 k-a<lc·n gr('('ni"1 ofi\&C'COU'- leaden gn:y IOOh># 
~ 

"' 
,lightly OhYaC'C'OU\ g;tt)', "-' Ith in:y, or gr<)' olh•• · r,n:y/ l<>dcn bl><k tO Oh\U'tOUS. crou, blild,. oh,.i• :l 

irtt";ulru compKt lulls or "- h1lt «OtiltOoll\~.) Ct"OU' at margin :" 
Kn:al rnycchum '" 

lilad<(7) regular, Qn 60 so 60 SO 60 SO l)'JMUI comp,xt 1·ufls. gr«n1,h vi•"a«fM.l, grh°n"h o l1vM."''Oth gtt"C'nl'-h oil\ l('("()Ut/ Oh\'QC'N>US. ltadtn ,,cy § 
MA irrcsular -. hnc grc~ o livK«M.t.!. oli-

\ 'J('COU~ ntU fflar£in 

,·,burnr (3 ) regular m 65-SS 6S - SS 6S 85 hifltd vclvtl) co ftMI)' colovric'-' 10 grt'.) oli\•ae<c,u, g r<') ohv-.:'ct,u., gtt). 'li.()n'IC· leaden gt<t)/g.tcy oh\ II• 

,tightly floccosc. v.hitt to oli,~WJ'1olh•.a. 11nle, 'A' llh buff 10 «oUs 1t ma1J1n 
irrcgulir (p;dc) ob>><C(IU' CtOU~ SJCY ~afTron 

, re) 

fon·,'tluart9) rcgula, 65 - SS 65 SS 6S is '<h0c1y/ finely Ooc- roloork." lo ire)' ohv1«ou, gu·> oll, :,ct'OU, g_rcy ludcn grc)', p-e)' olh--.t• 
C'O'-C/\o\OOlly, >Ahilc 10 oti,ac-cou, C'('()U:!i Al "'"'1'in 
(pale) oll\"><C(IU, grey. 
iwrtytuflod 
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new ho~t genu~. and placed in the coclomycctous genera Phoma. Phyllos1icw and Ascochyw . 
due to the rig id applicatio n of criteria used in the Saccardoan syste m for anamorph genera. 
In this contribution nomencl:uure and synonymy of this species and a number of infraspccific 
taxa is given and their characters in vivo and in vitro arc described. The subspecific taxono my 
is supported by Amplified Fragment Le ngth Polymorphi m studies (AFLP). which will be 
publi~hed separately (Abeln ct al.. in press). 

MATERIAL AND MET IIODS 

Methods arc as described in De Gruyter & Noorde loos ( 1992) and De Gruyte r et ul. 
( 1993). In com bi nm io n with other characteristic . . the presence (+)or absence(- ) of a colour­
le s metabolite known as ·antibiotic E' is a useful diagnostic c ritcrium for spec ies of Phoma. 
The production of ·E' was fi rst described fro m ubiquito us stra ins of Phoma exigua (E is 
derived from exig11a). ~ee Boerema & Howcle r ( 1967). It can be demonstrated by adding a 
drop of concentrated aOH to the marg in of colonies o n MA which produces an initia l 
blue-green colour reaction. turning to brownish-red (oxidation n.:action). Logan & O'Neill 
( 1970) showed the metabolite to have b:ic1e ricidal and fungicidal properties. The production 
of ·:intibiotie E' is stimulated by light. :.o that the 'aOH-tcst is best examined after the 
plates have been exposed 10 daylight for several days. 

lsolmcs and orig inal samples studied are present in herharium and culture co llections of 
CBS . Baarn and the Plant Protectio n Service. PD. Wageningen. 

Synonyms in the respective genera Phoma. Ascochy1a and Phyllosticw arc listed in c hro­
nological order. and wi thin the year in a lphabetical order. ·111c bulk o f the synonyms was 
originally described in the genus Phyllnsticia: this fit:. we ll with the n:imc of the section. 
T he synonyms described in the genus Phyllos1icw arc o nly briefl y explicated. usually with­
out inform:ition about host plant and the type specimen. All will be treated in more detail 
by Van dcr Aa. who will pub lish a rcvi, ion of all species described in the genus Phyllos1ic1a 
Pers. s. I. Hc rbaria and culture collection arc abbreviated according to the codes in the 
Index Herbariorum (Holmgren et a l .. 1981). 

It ~hould be noted th:it only synonyms which have not been puhlished previously arc in­
cluded . A complete synonymy will be published later in the monograph of the genu Phoma 

by Boerema et al. 

KEY TO T l IE VAKIF.TIES OF PH0~1A EXIGUA ~- I. - Table I 

l a. NaOH oxidation reaction positive. green. late r red (E• reactio n) ............... 2 
b. NaOII oxidation reaction negative or varying .............................. 3 

2a. Growth-rate variable o n OA and MA. (25- )50-85 mm: colonies colourless o r with 
various grey to greenish tinges. o r o livaceo us to olivaceous blac k: plurivorous wo und 
and weakly para itic fungus4 •••••••••••••••• • •.••.•••• I. P. exigua vur. exig11a 

b. Growth-rate re latively i.low o n OA a nd MA. 20-45 mm: colonies co mpact. oli vaceous 
grey to olivaceous blac k: seed-borne pathogen of Li11 111n 11si1a1issi1111m1 

2. P. exig11a var. finicnfa 

-' ) The concept of l'ltm11t1 exigua may abo include pluri vorous wound and weak para~itic 1:-,1rains. sec 
Addendum under var. i11ox.wlnbilis. 
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3a. Grow1h-ra1e moderate to fast on OA. 35- 65 mm. on M A and CA relatively slow. 20-
45 mm . ..... .... ..... .... ...... . ................................... 4 

b. Growth-rate fast on OA. M A and CA. 60- 85 mm .. ....... . ................. 5 
4a. Growth-rate moderate on OA. 40- 50 mm. relatively slow on M A and CA, 20- 25 

(- 30) mm: on OA colonies rather dark. grey olivaceous to olivaceous grey/olivaceous 
black. with white to pale olivaceous grey/glauceous grey aerial mycelium: specific 
pathogen of Neri11111 oleander .................... 3. P. exig11a var. heteromorpha 

b. Growth-rate on OA 41 - 66 mm. on MA and CA relatively slow. 20- 40 mm: colonies 
on OA colourles to grey olivaceous. with pale olivaceous grey to glaucou grey aerial 
mycelium: an opportunistic pathogen on Pop11/11s spp. (occasionally on Salix) 

4. P. exi811a var. populi 
5a. Colony on OA grey olivaceous/olivaceou 10 i ron grey: on herbaceous plant ..... 6 
b. Colony on OA colourless to grey olivaceous/olivaccou grey or greenish olivaceou : 

on woody planL~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
6a. Growth-rate fast on OA and CA. 60- 85 mm. on MA moderate. 40- 60 mm: on OA 

with vel vety to n occose/woolly. pale ol ivaeeous grey/grey ol ivaceou aerial myeelium: 
chlamydospores may be produced: seed-borne pathogen of Plwseo/11s v11/;.:aris and Vigna 
1111g11ic11/aw in western Europe and Africa ........... 5. P. e.xig11<1 var. dil'ersispora 

b. Growth-rate fast on OA, MA and CA. 65- 85 mm: on OA with velvety 10 noccose. 
olivaceous grey. and compact tufl of white aerial mycelium: chl:unydospore may be 
produced: pathogen of Plwseolus v11/garis in (South) America 

6. P. exigua var. 11oackia11a 
7a. On OA with abundant. compact 1uf1ed, while aerial mycelium, covering the enti re 

greenish olivaceous colony; specific pathogen of Syringa 1111/garis (occasionally on 
Forsythia) ......... . . ...... . .. . .. .. . .. .. ....... .... . . 1. P. exigua var. lilaci., 

b. On OA sparse 10 abundant. velvety to finely noccose tufted. mainly (pale) ol ivaceous 
grey aerial mycelium: colony colourless to grey olivaccous/olivaceous grey ..... 8 

Sa. On OA abundant velvety/finely floceose. tufted. mainly (pale) olivaceous grey aerial 
mycelium: pathogen of Vib11r1111111 spp. (occasionally on Lonicera) 

8. P. exigua var. vib11mi 
b. On OA velvety to fine ly noccose/woolly. partly tufted. mainly (pale) olivaceou · grey 

aerial mycelium: weak pathogenic on Forsythia spp. . ... 9. P. exigua ,•ar. forsythiae 

In generc1I fresh isolate:, of the host-specific varieties of P. exigua show les:, ,,ariability 
in vitro than the plurivorous var. e.xigua. i.e. more stable cultural characters. 

However. slower growing segments may be obtained from fast growing colonies. 

DICES TO THE HOST - SPECIFIC VARIETIES OF PHOMA EXIGUA (nos 2- 11 ) 
!The plurivorous var. exix11a ( I ) may occur also on the hosts listed] 

HOST- FUNGUS INDEX 
The number of the variety in the de,criptive pan is li,ted (no, 2 11: incl. addendum) with 

addi tional data and distribution. 

Capsicum t1111111111n (Solanaceae) 
(Seed infection: ·fruitrot-lc.tf!>pot') 

no. 11 : · P. exig11a var. capsici" 
[invalidly published infraspccific taxon 
from China: identity doubtful. may refer 
to Phoma destructiva Plowr. I 
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Forsythia hybrids (Oleaceae) 
(Disease: Shoot Blight) 

Li1111111 11sita1issimw11 (Linaceae) 
(Disease: Damping-off. Foot Rot) 

Lonicem sp. (Caprifoliaceae) 

Nerit1111 olea11der (Apocynaceae) 
(Disease: Dieback: Leaf Necrosis) 

Plwseolus 1·11/garis (Leguminosae) 
(Disease: Black 1o<le Disease) 

Pop11l11s spp .. esp. P. 11igm and 
P. (x) e11ramerica11a (Salicaccae) 
(Disease: Necrotic Black Le ions) 

Salix s p. (Salicaceae) 

Syringa vulgaris (Oleaceae) 
(Disease: Damping-off: Leaf 

ecrosis. Dieback of Shoots) 
Vib11m11111 ~pp. (Caprifoliaceae) 

(Disease: Leaf Spot; Stem Lesions. 
Shoot Blacke ning) 

Vi,:na 11111<11ic11lata (Legumino ae) 
(Disease: Black ode Disease) 

Vi11ct1 pp .. esp. V. minor (Apocynaceae) 
(Disease: Stem Blight. Leaf Spot) 

no. 9: P. exig11a var. forsythiae 
[known from weakened shrub in Europe I 
no. 7: P. exig11a var. lilacis [only occa­
sionally isolated I 
no. 2: P. exig11a var. li11icola 
(seed-borne pathogen known from 
Europe and New Zealand) 
no. 8: P. exig11<1 var. 11ib11mi 
[only occasionally isolated] 
no. 3: P. exig11a var. heteromorpha 
[pathogen recorded in Europe and Nonh 
America) 
no. 5: P. exigua var. diversispom 
[pathogen known from Europe and East 
Africa] 
no. 6: P. exig11a var. 11oackia11a 
[pathogen recorded in S and C America! 
no. 4: P. exig11a var. populi 
[pathogen found in Europe] 

no. 4: P. exigua var. populi 
(only occasionally i olated] 
no. 7: P. exigua var. lilacis 
[pathogen known from Europe. o nh 
America and 1cw Zealand I 
no. 8: P. exig11a var. vib11111i 
[pathogen recorded in Eurasia and onh 
America I 
no. 5: P. exig11a var. diversispom 
( pathogen indigenous to Africa I 
no. 3: P. exigua var. heteromorvlw 
no. I 0: P. exig11a ·var. i11oxydabilis· 
[ applied to d ifferent E- strains from Eu­
rope and orth America: identity doubt­
ful. type lost) 

FUNGUS- HOST INDEX 

· P. exig11a var. cavsici · ( 11) 
(not valid: identity doubtful) 

P. exig11a var. diversispom (5) 

P. exigua var.forsytl,iae (9) 

P. exigua var. heterc>morplra (3) 

Capsicum am11111111 
(Solanaceae) 

Phaseolus vulgaris, Vig,w 1111g11iculata 
(Lcguminosac) 

F ()rsythia hybrids 
(Oleaceae) 

Neri11111 oleander 
Vi11ca mi11or 

(Apocynaceae) 



440 PERSOONIA - Vol. 17. P:trt 3. 2000 

P. exig11a · var. inoxydabilis · ( I 0) 
(type lost: identity doubtful) 

P. exig11a var. lilacis (7) 

P. exig11a var. linirnla (2) 

P. exig11a var. 11oackia11a (6) 

P. exig11a var. pop11/i ( 4) 

P. exig11a var. vilmmi (8) 

Vinca spp .. esp. \~ minor 
(Apocynaccae) 

Syringa 1111/garis 
For.tythia hyl>r. (occasionally) 

(Olcaccac) 
Li1111111 11sitatissi11111111 

(Linm:cac) 
Phaseo/11s 1•11 /garis 

(Leguminosae) 
Pop11/11s spp .. esp. P. nigm and 

P. (x) e11m111erica11a 
Salix sp. (occasionally) 

(Salicaccac) 
Vib11m11111 spp. 
Lo11icera sp. (occasionally) 

(Capri foliaccac) 

DESCRIPTI VE PART 

I. Phoma exigua Desm. var. exigua - Fig. I 

Phoma exigua De,m .. Anni< Sci. nat .. Bot. Ill. 11 ( I 8-19) 282. \'ar. t•.,ig,111 [varietal name originally 
differentiated as ·Var."' (p. 282). against ·var. b. minor' (p. 283) = Plwma hrrhamm Wc,tcnd .. sect. 
Phama (De Gruytcr ct al.. 1993) (. 

Plroma 11iesslii S:1cc .. Micheha 2 ( 1882) 6 I 8 [cf. holotypc. PAD[. 
l'l11mw <·awlpim/11 Oud.. ed. kruidk. Archf Ill. 2 0 ) ( 1902) 737 [cf. holotype. 1.J. 
Ascoclryra pore111illaru111 Sacc .. Mkhclia I (2) ( I 1178) 170 lcf. description and collect ion, sub Pln·llos­

ticta 11rxc11ti11ae auct. J. 
Ascoc/iy,a ad:.amethim Sho<hiashvili , l,v. Gnn.1nsk. Opytyn. Stantsii Rast .. A. (Phitopathol.J 2 ( 19-10) 

272 [cf. Mcl'nik ( 1977: 'synonymous with i\scod1yw phaseo/orum Sat·c.' (. 
Phyllostict(I cy,wmr We,tend .. Bull. Acad. Roy. Sci. Belgique. Cl. Sci .. II. 2 ( 1857) 568. - Ascod,yra 

ry11arar (Westend.) H. Zimm .. Vcrh. Natllrf. Vcrcins Brtlnn 52 ( 1913) 100 = Ascnrhyw rwwmr Died .. 
Krypt. Fl. Mark Brandenb. 9 ( Pilze 7. lie ft 2J ( 1912 '1915') 381 = Dipladi11a cy,wm,• Killian & Maire. 
Bull. Soc. I-l ist. Nat . Afri4uc . 19 ( 1928). 22 (cf. holOt)'pc. BR and several botypc, in We,tendorp 
cx<icc. 1140. (lR: synonymy partly adopted from Mcl'nik. 1977(. 

Phyllosticra da111rae Westcnd .. ll erhier L. Pirc. Hcrbarium name. 1860 [cf. material on which the 
name wa, ba,cd. OR: living culture from lypc host Darum srm111011111111, CBS 587.67]. 

Phyl/"sticta llliSmatis Sacc. & Speg .. Michelia I (2) ( 1878) 144. - A,,·,,,·1,yra lwy,lii Grmc. J. ROl . 
56 ( 1918) 315. replaced name (cf. dcserip1ion and ,cvcrol secondary collections. in \'ivo and in ,·i1ro 
(CBS 476.69): (holo- )type not available and probably not prc~crvcdJ. 

Phyllrmirw ralyr11111/ri Sacc. & Spcg .. Micheli a I (2) ( 1878) 139 fcf. holotype. PAD[. 
Phyllosticto rnpparidis Sacc. & Speg .. Michelia I (2) ( I 1178) 139 (cf. holotype. PAD(. 
Phy/losticra rnpM1liml11 Sacc. & Speg .. 1'1ichelia I (2) ( 1878) 152 (cf. holo1ypc. PAD(. 
l'/ryl/wrim, celasitleThiim .. J. Sci. M.uh. Phy,. Nat .. Ser. I. 6. 2-1 ( 1871!) 230 [cf. 1opotypc. S: holot)'pc 

not available I. 
Phylfostictafilipl'ml11/"" Sacc. & Spcg .. Micheli a I (2) ( 1878) 150. - Phyllosricmfilipr11d11/i11t1 Sacc. 

& Spcg .. Michclia I (2) ( 1878). corrigenda after p. 275. rcpl:tced name: no1 l'h.,·ll11.,1ic111 filipC'111/11/a1• 
Sacc .. Micheli a I (2) ( 1878) 1-1:5 (type nol ;ivailablc (not in PAD): cf. description and cf. Wollcnwcbcr & 
I lochapfel ( 1936: sub A ,md1.m1 piri11a Pcgl. [ '(Fr.) Pcgl.' I= Plwma ,•xi8"" Ocsm. lidc Bocrerna & Doren· 
hosch. 1973). 



Van dcr Aa. Bocrcma & de Gruyter; Co11tribu1io11s Phomn VI - I 441 

Phl'llos,icw glt•chmntw Sacc .. M icheli a I (2) ( 1878) 15 1. - Ascochytn glechomae (Sacc.) Bnudy~ & 
Picb .. Pr~ce Morav. Pffr. Spolc~,,. 3 (2) ( 1926) 30 (cf. holotype. PAD. a nd SC\'Cral sec. collections. 
confirmed in vitro(. 

Phy/111,1ic111 gmnphre,we Sacc .. Michclia I (2) ( 1878) 15 1 (cf. holotype. PAD). 
Phyllos1icw ery1hme<1e Sacc. & Spcg .. Michelia I (2) ( 1878) 152 (cf. holotypc. PAD). 
Phyllos11c1a lap/JIii' Sacc .. Michelia I (2) ( 1878) 151. - AsctH"hyw lapJ)(lf (Sacc.) Jaap. Annis mycol. 

12 ( 1914) 26. -Ascochyw /appae (Sacc.) Petr .. Annis mycol. 18 ( 1920) 119 = Ascochyta lappae Kab~t 
& Bubak. I ledwigia 47 ( 1908) 357; funher synonyms. sec Mcl'nik. 1977: 99 Jc r. holo1ype. PAD]. 

J>hyllo.wiru, so11chi Sacc .. Michelin I (2) ( 1878) 141. - Ascod,yw srmchi (Sacc.) Grove. J. 8 01. 40 
( 1922) 48: further synonyms listed by Mel· nik ( 1977: I 02) Jcr. holo1ypc. PAD J. 

l'/1yll,wic1a tropaeoli Sacc. & Spcg .. Michelin I (2) (1878) 152. - A.1cochy1a 1ropaeoli (Sacc. & 
Speg.) Bond.-1\font .. 8 01. Muter. Otd. SporO\'. Rast. 8 01. In~l. Akad.Nauk S.S.S.R. 4 ( 1938) 42 (cf. 
de,cription: type not available: not in PAD). 

Phyl/os1ic10 verb11.1ci Sacc .. Michelia I (2) ( 1879) 53 1 (er. holotypc. PAD and ~econdary collections. 
confirmed in vitro. C OS449.8 I J. 

l'hy/1,,.,,icw eupo1ori110 Tlltim .. lledwigia 19 (1880) 179 Jcf. isotypc ex herb. Sydow. SJ. 
J>hyllo.11icmjulioe Spcg .. An. Soc. cient. :1rg. 10 ( 1880) 28 (cf. holotype. LPS J. 
Phyllo.,1icm /11wltaw (as '/11w/101a<·' J Speg .. An. Soc. cient. arg. 13 ( 1882) 11 (cf. holo1ypc. LPSJ. 
Phyl/os1ic1a 11illesii Spcg .. An. Soc. cicnt . arg. 13 ( 1882) 11 (er. holotypc. LPSJ. 
/'h.,llos11c1a oromii Elli, & Martin. Am. Natur:ilisl 16 ( 1882) 1002 (er. holotypc. NY). 
Phyllos1ic1a so/a11i (3S ·;o/a11i'. spelling of species name i, corrected I Elli s & Manin. Am. alurJli,1 

16 ( 1882) 1002 (cf. holotypc. NYI. 
Phyllostic//1 .wig11wplrylli Spcg .. An. Soc. cient. arg. 13 ( 1882) 12 (cf. holotypc. LPS J. 
Phl'llosticu, d1c11<1p0tlii Sacc .. Syll. Fung. 3 ( 1884) 55 (as J>hyllosticta che11opodii Westend .. Michclia 

I (2) ( 1878) 150. misidentification) illegitimate. homonym of PJ,yl/osticta che11opodii Wcstcnd .. I. e. = 
Phoma heteromorpho.,porn Aa & Kcsteren. Per,oonia 10 ( 1980) 542 (cf. /\rx. 1970. 140: holotypc not 
31':tilablc in PAD). 

Phyl/os1ic1ajilip,•11d11/i1u11•ar. 11/mariae Sacc .. Syll . Fung. 3 (1884) 41 [cf. holotype. PAD). 
J>hyllos1il'w 11e111as1emo11is Cooke. Grcvillea 14 ( 1885) 90 (c f. holotype. KJ. 
/'/,yl/osticta potamia Cooke. (irevillca 14 ( 1885) 39 [cf. holotypc. KJ. 
P/1yl/m1it·1a fraecala Ellis & Evcrh .. J. Mycol. 2 ( 1886) 37 )cf. holotype. Y; ,ec. collections in 

8 rcncklc. Fungi d,,kotensis 338. NY. L J. 
Phyllosticta 111e111:.eliae Ellis & Everh .. J. Mycol. 2 ( 1886) 4 [cf. holotypc. NY). 
PJ,yl/o.\licta dahliico/(1 Bnmaud. Bull. Soc. bot. Fr. 34 ( 1887) 429 (as ·,Jah/iaeco/a' ). -Ascochyu, 

da/1/iicola (Orunaud) Pclr..Annls mycol. 25 ( 1927) 202 [cf. description; type not known to be in existence]. 
Phyllos1iw1fn1i.,a11., Peck. Rep. . Y. St. Mus. nat. Hi,1. 40 ( 1887) 58 (cf. descriptions ha~cd on type 

material by Pcck. l.c .. Elli~ & E"erh. ( 1900) and Seaver (1922): addi1ional ~cc. collections. NY. L). 
J>hyllo.t1il'w ,agi11ifoliae (:IS ·sagi11arfnlirw') Brunaud. Rc\'. mycol. 9 ( 1887) 13 [cf. dc.~cription; type 

not known 10 be in existence). 
Phyl/os1ic1n :.,,Mbrudweri B~umlcr. Beitr. Kryptog. Flora Prcssburger Comitate, I ( 1887) 7 (cf. 

de c ription and sec. collections in Petr .. Fungi polon. exsicc .• o. 129. I. and Petr .. Flora bohcrn. mora,•. 
exsicc. Ser 2. Abl. I Pilze No. 127 1. L). 

Phyllmticw c1111e1111ariae Elhs & Everh .. J. Mycol. 5 ( 1888) 9 (cf. holo1ypc. NY]. 
Phyllos1irm rn/01111111/we Ellis & Evcrh .. J. Mycol. 5 ( 1889) 145 (cf. hololype. NY and iso1ypcs. NY 

and L]. 
J>J,yl/os1ic1a oro111ii Ellis & Martin var. ad1•e11a Ellis & Everh .. J. Mycol. 5 ( 1889) 146 (cf. holotype. 

NYI. 
f'/1yll,micw 1110/lu1;i11is Ellib & Haist .. J . Mycol. 6 ( 1890) 33 )c f. holotypc. NY(. 
Phyllosticta 01i1rs Brunaud. Actes Soc. linn. Bordeaux 44. Sfr. 5. 4 ( 1890) 242 (cf. de~cription; type 

not known to be in existence I. 
Phyllos1ic1a /JC't(lsitidis Ellis & Evcrh .. Proc. Acad. Nat. Sci. Philade lphia ( 189 1) 76 (cf. holotype. 

NY). 
Phyllos1ic1a dirrar Ellis & Dearness. Canad. Rec. Sci. 5 ( 1893) 267 [cf. holotype. NY and isotypcs in 

Ellis & E\'crh. N. Am. Fungi. sec. Ser. No. 2838, NY.Land BJ. 
J>hyllo.r1ic1a 111e/ampyri Allc,ch .. Hedwigia 33 ( 1894) 70 (cf. holotypc. MJ. 
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Phyllo.Hicta alpi1111 Alle,ch .. l-lcdwigia 34 ( 1895) 257 [er. holotype. MJ. 
Phyllosticta ca/tl,ae Ellis & Evcrh .. lncdit . fcf. Ca.~h. A record of the fungi namt:d by J. B. Ellis. I Ill 

( 1952). 300]. hcrbarium name (cf. the material on which the name ii, based: col l. : 1895. YJ . 
l 'hyllcwicta e11patorii Allci,ch .. Hc<lwigia 34 ( 1895) 264 (cf. holotypc. M]. 
Phyllosticra desertonim Sacc .. Malpighia 10 ( 1896) 272 [cf. holotypc. PAD]. 
Phyllosricra ludia111'1emic11/a Allesch .. Ber. bayer. bot. Ges. 4 ( 1896) 3 1 (c f. holotype. M J. 
Phy /losticra carpatlrirn Allcsch. in Sydow (often cited as "Allcsch. & Sydow"). lledwigia 36 ( 1897) 

( 157). - Ascochyra car,mrhira (Allcsch.) Kcis~lcr (as "( Alle~ch. & Sydow) Kci,s ler"J. Ann. Nmurh b t. 
Mu,. Wien 35 ( 1922) 21 = Ascod1y111 carpatlrica f. ca11/frora Gro,•e. J . 8 01. 60 ( 1922) 46 (cf. holotype. 
M: isotypcs. B and S I. 

Phyllosricta hieracii Allcsch. in S)'dow. Hcdw1gia 36 ( 1897) 159 (cf. holOl)'pc. S. isotypcs in Sydm,. 
Mycoiheca marchica No. 4473. S and B. and sever.i i sec. collcc1ion, . CBS: identification confim1ed in 
vitroJ. 

l'hyllosric((J i1111"1e Allcsch. in Sydow. Hcdwigia 36 ( 1897) 159 (cf. holmype. M. isotype~ in Sydow. 
Mycotheca marchic:1 No. 4475. Sand BJ. 

Phyllosricra la111psa11ae Sydow. Hcdwigia 36 ( 1897) I 59 (cf. holotypc. S and i,oiype. 8 (. 
Phyllosricu, /J)'J:maea Allcsch. in t\llcsch. & P. Henn .. Pil,.e au, dem Umannkdis1ric1. in C. VnnhlSffc ns 

Botanischc Ergebnisse dcr von der Gesellschaf1 fur Erdkundc zu Berlin untcr Lci1ung Dr. v. Dryg:ilski's 
ausgc~andten Gronlandscxpedition. nach Dr. Vanhllffcn·, Sammlungcn bcarbcitet: A. Kryptogamen. 
Biblthcca bot. 42 ( 1897) 10 (c f. description: type not a"ailable in herb. Allesch .. M and Bl. 

Pl,y /losticu, spaerhio11a Allcsch. in Sydow. lledwigia 36 ( 1897) 160 [cf. ho lotypc. M and 1opo1ypes 
in Sydow. Mycoih. marchica No. 4482. Sand BJ. 

Phyllosricu, ade11ostylis Allcsch .. Rabcnh. Krypt-FlorJ [ed. 2] Pil1.e 6 I Lief. 60] ( 1898 I vol. dated 
'190 1 'I) 99 (cf. holoiype. M]. 

Pl,y l/osrirra 111i11111/i Elli, & Fautrcy. Rev. Mycol. 20 ( 1898) 59 (cf. holotypc. YJ. 
Phyllosricw mrmardae Ellis & Banholomew. Tr.in,. Kan~a, Acad. Sci . 16 ( 1898) 165 (cf. holotypc. 

NY). 
P/1yllosricra 1111pharis Allcsch .. Rabcnh. Krypt.-Flora (ed. 2] Pil1.c 6 (l.ief. 61 J ( 1898 "1901 ") 133. -

Phoma wesre11dorpiiTosq. in We~tend .. Rull.Acad. Roy. Sci. Belgique. II. 2 ( 1857) 564 no1 Phy/1,wicw 
wrsre11dor1>iiThllm .. Pilzllora Sibiricns 304 ( 1880) (cf. holotypc. BR :u1d sec. collection,: identification 
confirmed in vitro. C BS). 

l'hy/losricw pe111a.,rr11umi., f. fH'llli1<te1111111is-a:11rei Allc'(;h .. Rabcnh. Krypt.-Flora [ed. 21 Pil1ac 6 (l.icf. 
6 11 ( I R98) [vol.dated ' 1901 · J 135. - Phyllosricra pe111os1e111011is var. major Allesch .. in corrc~pondence 
between A. Allcsch. and P. Sydow. fide Allcsch .. I. e. and next in Sydow. Mycolhcca m;i rchica No. 4478 
(hcrbarium name). Pl,yl/11sricw fH.'11111su•11umi< ,•ar. 11<·11111sre111,111is-a;;;,1f'l.'i las 'pe111asre111011is a:11f'l.'i 0 I 
(J\llcsch.) Ccjp. Nova I ledwigia 13 ( 1967) 192 [cf. holotypc. in Sydow. '.v!ycothcca marchica 4478. ,ub 
nomen Phyllosricra pe111nste111011is ,,ar. major Allcsch .. BJ. • 

Phy/lo.,rit·w pr 111n., re1111mis f. pe111aste111011is hybridi Allesch .. Rabenh. Kryp1.-Flora [ed. 2) Pil..:c 6 
I Lief. 611 ( 1898 · 1901 ·) 135 (c f. descriptions by Allcsch .. I. e. and Diedicke. 191 2 1. 

Phyllostil"/11 dmis,·11,, Sydow. Hcdwig ia 38 ( 1899) ( 135) !cf. holotypc. BJ. 
Phyllosricw lwlophila Spcg .. An. Mu~. nae. Hist. nat. B. Aires 6 ( 1899) 3 13 lc f. holotypc. LPSJ. 
Phyllosricra ca11esce11s Ellis & E\'erh .. Bull. Torrey bot. Club 27 ( 1900) 54 (cf. holotype. YJ. 
PhyllM tfr·w gei Brc~ .. lledwigia 39 ( 1900) 325. illegiti mate n:1mc: a later homonym of Phyllusric((I 

xriThllm .. 13yull. Moskov,k. Obshch. lsp. Pri r. 56 ( 1881 ) 130. which is qui1e another species [cf. hololypc. 
SJ. 

Ph)•llosricra 11111c1111(1e Ellis & Evert, .. The Nonh American Phyllo,1ic1a,. Vineland. New Je rsey ( 1900) 
48 (cf. ho lotype. YJ. 

Phyllosricto 11y111phaeacea Ellis & Evcrh .. :-lonh American Phyllos1ic1a~. Vineland. New Jersey ( J 90()) 

73 lcf. ho lotypc. NYJ. 
Phyllostit'ta p11cci11it>spi/a C. M:tl>,al., Alli ls1. Vene10 Sci. 59 ( 1900) 687 [c f. holotypc. VER. and cf. 

Van der Aa & Van Kcs1ercn ( 1971 ) and Bocrcma & Dorcnbosch ( 1973). both under 1he misspelled name 
· Phyl/osti<-ta p11cci11 iophilt1 'J. 

Pilyllosric((I ariaefoliae f. 11/mifolin Bres. in Krieger. Fungi axon. No. 1632 ( 1901 ) (cf. ,y111ype,. I. 
and MJ. 
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Phyflosti('ta stac'hidis var. ar1•e11sis Allesch .. Rabenh. Kryp1.-Florn [ed. 21 Pilzc 6 (Lief. 6 11 ( 1898 
' 1901') 151 (cf. holo1ypc. M]. 

Plryl/os1ict<1 aloi<les Oud .. Beih. bot. Zbl. (1902) 12 (cf. holotype. LI. 
Plryllosticw stratiotis Oud .. Ned. kru idk. Archf, 111 , 2 (3) ( 1902) 747 [cf. holotypc. L). 
Plryl/osticlll strelit:)aeculll Allesch .. R:1bcnhors1. Kryp1.-Flora 1, 7 ( 1903) 780. - P/ro11UJ strelit:iae 

var. 11wjurT~si. Ani Reale Accad. Fisiocri t. SieM. IV. 8 ( 1896) 5 (cf. holotype. Sll3 Al . 
P/ryllmticw ws.<imw Allcsch .. Rabcnh. Kryp1.-Plora (ed. 21 Pilzc I. 7 (Licf. 86) ( 1903) 757. - l'hmna 

crassipt's f.foliico/aTassi. Bull. Lab. Oreo. oot .Reale Univ. Siena 1900 ( 1900) 17 (cf. holo1ypc. SIENA). 
Phyl/osticta llricola Oub:\k. Bull. I lerb. Boissicr. II . 6 ( 1906) 403 (cf. dcscriplion( . 
Phyl/osticta berlesiana Sacc .. Annis mycol. 4 ( 1906) 491 (cf. holo1ypc. PAD). 
Pl11•/los1ic10 scropl111/arioe-bos11iacae Bubak. Bull. Herb. Boissicr. II. 6 ( 1906) 406 (cf. desc ription(. 
Pl1yllos1ic10 d11cho11ae Koord .. Vcrh. K. Akad. Wet. Am,1. (Afd. Natu urk.J Sect. 2. 13 ( 1907) 203 [cf. 

holmypc. BJ. 
l'hyllmticw umuaci Holl6s. Ann. Mus. Hist nat. Hung. 5 ( 1907) 456. - As<'ochyta taroxaf'i (Holl6s) 

Grove. J. Bot. 60 ( 1922) 48 (cf. description: Herb. Ho116s dcs1royed during second World War and l)'pt: 
therefore no1 a\'ail:1bh:(. 

SI. 

Phyllos1ic1a b11/s11111i11ae Voglino. Alli Accad. Sci. Torino 43 [ 1907- 1908] ( 1908) 93 (cf. de crip1ion ). 
Phyllos1irta he1erosp1>ro Spcg .. Re vista !Vlu,. La Plata 15 ( 1908) 33 I cf. holo1ypc. LPS and hotype. 

Phylhmicw ab111i/011is P. I lcnn .. Hedwigia 48 ( 1908) 13 (cf. holotypc. B and ~ynlypc. SJ. 
Phyllm·ticta bletiae H. Zimm. Vcrh. 'murf. Vc:rcin, Briinn 47 [ 19081 ( 1909) 84 [cf. holo1ypc. SJ. 
P/11·1/osticlll slllchidis var. (1111111(1 H. Z imm. Verh. Naturf. Vcrein, Briinn 47 [ 19081 ( 1909) 88 (cf. 

dcscr(p1io11J. 
Phyllosticta helgmdemis Bub~k & Ranoj .. Annis mycol. 8 ( 1910) 38 1 (cf. holotypc. SJ. 
Phyllosticta t'fotlii Spcg .. An. Mu,. nae. I lisl. nat. B. Aires Ill. 20 ( 1910) 334 (cf. holotypc. LPSJ. 
Phyllos1icw /ych11idis Bondartsev. 11:v. gl:I\'. bo1. Sada SSSR 12 ( 1912) I 02 (cf. holotypc. LE-4 1809(. 
Phyllosticta sordida Speg .. An. Mu ~. nae. ll i,1. n:u. B. Aire, Ill . 23 ( 1912) 113 (cf. holotypc. LPSJ. 
Phyllos1icu1 bo11011sell1tll Snee .. Annis mycol. 11 ( 19 13) 547 (cf. holo1y1>c. PA DJ. 
l'hyllostit'ta phlomidis Bondnnscv & Lcbcdc\'a, Maier. Mikol. Ob,I. Ro,sii 7. I. Par... gribi in Pro,•. 

Voronezh (collected in 19121 (19 14) 53 [cf. holo1ypc. LE-4 1829; isotypc. LEP). 
f'hyllt>Stic/ll l'(l/l!ria11oe S111i1h & Ramsb .. Trnns. Br. mycol. Sue. 5 ( 19 15) 158 ic f. holotype. BM]. 
Phyl/ostic1t1110/emu11ii Smi1h & Ramsb .. Trans. Br. mycol. Soc. 5 ( 1916) 244 (cf. holo1ypc. OM and 

~cc. collcc1ion,: identification confinncd in vitro. CBSJ. 
Phyllmticlll s,•.,ami Woron .. Vi!sln . 1inissk. bot. Sada 3 ( 19 16) 12 [cf. holotypc. LEPJ. 
Phyllostict<1111erc11rialico/11 C. Ma~~al. in Sacc .. Fungi vcroncnsis ccc .. Madonna Verona ( 1918). 10: 

Syll. Fung. 25 ( 1931) 36 (cf. holotypc. VERJ. 
Phyllosticta hydrocoryles A. L. Smith. Tran,. Br. mycol. Soc. 6 (19 19) 153 (c f. holotypc. BM). 
Phy/1,micta aco11i1i11a Petr .. Annis mycol. 19 ( 1921) 87 (cf. iso1ypes I~. Sand BJ. 
l'hyllosticw crowlariae Spcg .. An. Mus. nae. I lis1. nal. 13. Aires 31 ( 1922) 425 (c f. hololypc. LPSJ. 
Phyllos1icw si11011i Bond.-Mo111 .. Bolc2.ni Ras1. 2 ( 1923) 70 [cf. holotypc LE-41866]. 
l'hyllosricw cri11mle11dri Speg .. Re vista Chilcna Hist. Nat. 27 ( 1924) 58 [cf. holotypc. LPSJ. 
Phyllosticw g11rldr11stard1iae Mura,hk .. Trudy Sibin.k. Scl'~kokhol. Akod. 5 ( 1925) 2 [cf. holotype. 

LEPJ. 
Phyllos1ic1a a11agallidis Ho116,. Mat. Tenn. Kozlcm. [Magy. 1udom. i\kad.J 35. I ( 1926) 45 (cf. 

holotypc. 8 ]. 
Phyllosticra bellidis Holl6s. Mat. Tenn. Kozlem. (Magy. 1udom. Akad.J 3.5. I ( 1926) 45 [cf. dC$Crip1ion: 

1ypc probably not being in cxis1cnce]. 
Phyllos1icw 1•emo11icitlaSpcg .. Boin. Acad. nae . Cicnc. C6rdoba 29 ( 1926) 168 (cf. description; 1ype 

nol av:iilablc in LPSJ. 
Phyl/osticta cardami11is-amame Pe1r .. Anni, mycol. 25 ( 1927) 229 (cf. iso1ypc. SJ. 
Phyllosticta alliicola Lobik. Bole,ni R:is1. 17 ( 1928) 165 (cf. description: type 1101 :wail:lblcJ. 
PhylloJticta .f0/11iae Lobik. Bolczni Rasl. 17 (3-4) ( 1928) 169 [cf. ho lotypc. LE-4 1856). 
l'hyl/os1ic1a staticis-gmt'lini Lobik in Lobik & Volguno,•. Mater. Flori t. Faunisl. Obsl. Tcrsk. Okr .. 

P)•a1igorsk ( 1928) 38 (cf. holotypc. LE-4 1874). 
Pllyllmticw s11lledae Lobik. Bolczni Rast. 17 (3- 4) ( 1928) 164 [cf. holotype. LE-4 1876). 
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Phyllos1ic'l<I ;r(l111hosommis Pe1r. & Cif .. Annis mycol. 28 ( 1930) 28 (cf. holotypc. SJ. 
Phyll,wic1nfalca1n Ziling. Trudy 8 01. lns1. Akad. Nauk S.S.S.R .. Ser. 2. 3 ( 1936) 689 (cf. hololypc. 

LEP(. 
l'hyllos1ic10 holcanico Bub:lk & Picb .. Annh mycol 35 ( 1937) 139 (cf. de cription l. 
Phyllos1ic1a aeridiirola Hulea. Bui. S1i. Acad. Populare Romane Republ. (Seel. Scicnt.J 22 ( 1939) 

210 (cf. holotypc. OUCM J. 
Phy/1,wiru, .1cm11l111lllrioeco/11 (as 'rcrop/111/oriirola') Pc1r .. Anni~ mycol. 39 ( 1941 ) 259 (cf. iso1ypc,. 

in r-. Petrak. Myco1h .. gener. No. 1345. Wand BJ. 
Phyllos1irw Sl'llerionirola Petr .. Annis mycol. 39 ( 194 1) 257 Jcf. holotypc. Sand isotypcs. in Cryptog. 

ex~. ed. Mu~. Hist. na1ur. Vindeboncn,i 'o. 3550 (PRC. Wand L) and F. Pc1rak Mycoth. gcncr. No. 292 
(Wand 8)). 

l'hyllos1icw 1m11os1emo11is Khokhr .. 8 01. Maier. 01d. Sporov. Ra.st Bot. lnsl. Akad. Nauk S.S.S.R. 7 
( 1951) 145 )cf. holmype. 1.EPJ. 

Pl1yllos1ic10 allema111herae Negru. Con1r. 8 01. Cluj ( 1958) 63 (cf. description: type no longer cxistS: 
infomiation BUCM ); illegi1ima1e homonym of Phyllm1ir1<1 allerm1111herae Bal.. Uolm Sec. Agric. Ind. 
Com. Est. Pcmambuco 19 (1952) 5 (cf. the descrip1ion qui1e another Phoma specie~) . 

Phy llos1ic1a e/e11ar iae Chowdhury. Lloydia 2 1 ( 1958) 152 (cf. Mathu r. 1979 and in accordance wi1h 
1he description). 

Phyllos1ic·10 ac1i11idioe Ablak. & Koval. Bot. Maler. Gerb. 801. Inst Komarova Ak:,d. Nauk S.S.S.R. 
13 ( 1960) 243 )cf. description] . 

/'hyllos1il'w /wve11ioe Gucc"it. 11.,·. Akad. Nauk Annyansk. S.S.R .. Biol. 'auki 15 ( 1962) 67 (cf. 
holo1ype. LECB ). 

Phyllos1ic1a pe111as1e111011i1is Sandu & Serea in Sandu. A. Lafar. H:11manu & Serca. Luer. $ii . IMI. 
Agron. lsnsi ( 1962) 92 (cf. holo1ype. BIX MJ. 

Phyllos1ic10 ci n·aec1e Mcl'nik. Novos1i. Sis1. l'sizsh. Rast. ( 1965) 149 (cf. holotypc. LE-41742). 
Phyllnsricw f{erberae Dzhalag .. , ovost i. Sist . Nizsh. Rast. ( 1965) 156 (cf. holo1ypc. LE-4 1784 J. 
Phyllos1icw be/lidicola Nclen. NovM1i. Si(I. ' i1,( h. Raq. ( 1966) 224 (cf. dc5crip1ion). 
Phyllos1icw 111yoso1idicola Nelen. Novos1i. Sis1. il ~h. Ra,1. ( 1966) 225 (cf. holoiypc. LF.-41816). 
/'hyllos1ic10 m11111irdicola Cejp. Cesk~ Mykol. 20 ( 1966) 2 10 (cf. holo1ypc. PRC). 
Phyllos1ic10 caurnsirn Cejp. Nova I lcdwigia 13 ( 1967 ' 1966') 186 (according to the dcscrip1ion: t)•pc 

1101 available) . 
Phyl/os1ic10 arme11ioca Ta.sl.. Mikol. Fi1opatol. I ( 1967) 111 (cf. description). 
Phyllos1icu1 orborea Cejp. Nova Hedwigia 13 ( 1967 J 184 (cf. d.:.,;crip1ion; 1ype nOI prc,cm in hert>anum 

K . Ccjp. PRC: pers. informa1ion from K. Cejp). 
Phyllos1ic10 rm,cmica Ta,I. . Mikol. Fitupatol. I ( 1967) 11 1: la1er ho monym of /~ cm,r asira Cejp (cf. 

holo1ype. LE-4 1736). 
l'hyllos1icw 1fa1uricola Ccjp. Nova Hedwigia I 3 ( 1967) 181! (cf. lhc dc,crip1ion: 1yp,: nm 3\'ailahlc. 

not in PRC (pers. infom1a1ion K. Ccjp)). 
l'hyllosricu, erixero111i• Ta.(I., Mycol. Fi1opa1ol. I ( 1967) 109 fcf. holo1ypc. ERHM: iso1ypc LE-41769). 
Phyllos1ic1a sisymbrii Bywva in Uyzov.i cl :,I.. Fl. ,por. Ra,1. Kankh. 5. I ( 1967) 80 (cf. holmypc. 

AA). 
l'hyllos1icw bol/01aecola Cejp in Ccjp. Oolejs & Z:1\'rcl. Zpra"y Vla,1iv. U,1a,·u v Olomoud. Ci.lo 

143 ( 1969) 2 [cf. holotypc. l'RCJ. 
Phyllos1ic10 1orilidis Cejp in Cejp. Dolcj~ & Zavrcl. Zpr:h•y Vla,1i". U, 1:ivu v Olomouci. C,slo 143 

( 1969) 12 Jcf. holo1ypc. PRC). 
l'hyllos1ic1a celosiae Ccjp. Mycol. Pup. 117 ( 1969) 3: illegitimate. homonym of /~ celo~itll' Thbm .. 

1878.1.c. (cf. bo1ype. IMI 119661 J. 
l'hyl/osticw 1/oelli11geritw Ccjp. Zpr:i\')' Vlastiv. Ustavu v Olomouci. Ci~lo 143 ( 1969) 6 (cf. holo1ypc. 

PRC). 
Phyllas1ic1a hypericicolo Ccjp. No"a llcdwigia 18 ( 1969) 563 [cf. d.:,crip1ion: 1)1)<! 1101 a\'ailablc: 

no1 in PRC: pers. informaiion K. Ccjp). 
l 'hyl/os1icu1 ly1J,ri Cejp. Nova Hedwigia 18 (1969) 564 [cf. description: 1ypc 1101 available; not in 

PRC: pc rs. inform:11ion K. Ccjpl. 
Phyl/os1ic1a 111acrospom Ccj p. Zpr:lvy Vla,1i,·. U,1avu v Olomouci. Cislo 14 3 ( 1969) 8 (cf. holo1ypc. 

PRC). 
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l'/11•/lmticta m.,111' ·Si11e11sis Ccjp. Mycol. Pap. 117 (1969) 4 lcf. syntypc in Ex,i.:c. Dr Karel Ccjp. 

PRCI. 
Phyllmticta :,,1111bie11sis Cejp. Mycol. Pap. 117 ( 1969) 5 lcf. holotypc. IMI; isoty1><:. PRCJ. 
Phyllt1.1tic1<1 gaillardi<ie Mov~~ .. Nov. Sbt. ni1.. Ra\t 6 ( 1970 '1969') 197 [cf. tlc,cription l . 
l'hyllastictn 11i111pi11el/ae Ccjp. Fa, at. & Zavrel. Zpr:lvy Vlastiv. Ust:l\'u v Olomouci. Cblo 153 ( 1971) 

4 (cf. holotypc. PRC'! . 
Phy/1,mic'ltl telekiae Ccjp. Fassat. & 7~, rel. Zpravy Vlastiv. l'.;st:l\'u v Olomou,i. Ci,lo 15:l ( 1971) ll 

lcf. holotype. PRC). 
Phyl/osticw 111ag110/iae Shreem .. Indian J . Mycol. Pl. Pnthol. 3 ( 1974 '1973') 114. Illegitimate name; 

later homonym of P/1yll,mic1a 111ag110/iae Sacc .. Michc lia I (2) ( 1878) 139 lcf. type anti living cultu re. 
IMI 1308101. 

Phyl/os1ic10 corthami Cejp & Dolej~. Fol. Mus. Rcrum. Nat. Bohemi;ic Occitl .• Bot. 7 ( 1976) 4 [cf. 
holot} pc. PRCI. 

Phyllosticw caric111clri C.:jp & Dolcj;. Fol. Mus . Ren11n. Nat. Bohcmiac Occid .. 8 01. 7 ( 1976) 5 lcf. 
holotypc in Dr. Karel Ccjp. rungi imperfec11 exsiccati. PRC). 

l '/1yl/11.\'lit'ta >:11/i11sog11e Ccjp & Dolej~. Fol. l\lus. Rerum. Natur. Bohcmiac 0<-cid .. Bot. 7 ( 1976) 6 
[cf. holotyp.:. PRCI. 

Previous i.tudie~ of th is fungus added more than a hundred na mes 10 its ynonymy 
(Boere ma & Howelcr ( 1967). Bocrcma ( 1970). Van dcr Aa & Van Kesteren ( 197 1 ). Boerema 
( 1972) and Boe rem a & Dorenbosch ( 1973 )). 

The history of the fungus is summarized by Morgan-Jones & Burch ( 1988). The most 
striking morphological c haracte r o f the fu ngus in vivo is the great variability of size. shape 
and ep1a1ion of the conidia. Therefore. the host-specific varieties can o nly be differe ntiated 
according 10 characters in vitro. They arc a lso rccognii.able in the AFLP pallcrns which 
will be published cparatcly by Aheln c l al. (in prcl,S). 

Description in vitro 
OA: growth-rate (25 - )50- 85 mm. wi th irregularly l>Calloped or lobed margin and w ith 

nocco c. white to pale ol ivaceou~ grey/olivaceous grey aeria l mycelium: colony colourle 
or with various grey greenish tinges. olivaceous grey to greenish o livacou /grey o livaceous 
or o livaccou to olivaccous hlack. usually colourle s t0wards margi n: rever e similar. 

MA: growth-rate (25- )40- 75 mm. w ith irregularly scalloped or lobed marg in and with 
Oocco e. grey o livaccou~ to d ull green aerial mycelium; colony g rey oli vaceo us/dull green 
to olivaccous black. often with affron/ochraccous 10 amber patches. and white near marg in; 
reverse similar. 

CA: growth-rate 35-50(- 70) mm. with irregular! )' callopcd or lobed margin and with 
tlocco e. whi te 10 g rey olivaceou~ aerial mycelium; colony grey o li vaceous to olivaccous 
grey: rever e leaden grC)' 10 leaden black. often with cinnamon 10 greyish sepia/chestnut 
patches; reverse similar. 

In general the growth-rate on OA is somewhat faster then those on MA and C A. 
Pycnidia scarce 10 scallered, partly ubmcrgcd in the agar. 75- 200 µm diam .. globosc to 

subglobose or irregular. soli tary or confluent. g labrous. with usually l (-2) no n-papillatc 
ostiolc . olivaccous to o li vaccous black; walls made up o f 2-5(-7) layers o f cells. oute r 
layer(s) pigme nted: conidial exudate w hite to yellowish o r rosy buff/salmon o r rosy 
vinaccous. Conidiogcnous cells 3- 8 x 3- 8 µm , globose 10 boule shaped. Conidia aseptate . 
(2.5- )4- 7(- 12) x 2- 3.5 µm. av. 5.5-7.5 x 2.5- 3.0. Q = 1.5- 4.0. av. Q = 2.3- 2.6 or 1(-2) 
septate. (5.5-)7-10(-13) x 2.5- 3.5(- 5) µm . variable in ~hape. ubg lobose. ellipsoidal 10 
oblong. or allantoid. usually wi th small gu11ules. 
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1 aOH spot 1es1: posi tive on OA and MA: greenish. then red (E• reaction: production of 
antibiotic E). 

Chlamydo po res ab cnt. however, swollen olivaceous cells. constric ted at the septa. 
occur. 

Crystals absent. 

Description in vivo 
Pycnidia on leaves and stems of living o r withering plant . u ually irregularly scatte red. 

eldom arranged concentrically, sometimes on typical leaf spots. but more often on old 
leaf pots caused by other organisms or on necrotic tips and borders of leaves or on irregular 
lesions on stem. single or some grown 10ge1her. globose o r somewhat depressed. I 00-200 
µmin diam .. wi th a roundish ostiolum. lined with papillate subhyaline cells. Pycnidial wall 
1- 3 outer layer:, with pale to dark brown. isodiametrical cells. occassionally intermixed 
with hyphal elements, and 1-3 layers inner cells which are hyaline. isodiametric or somewhat 
nauened. Conidiogenous cells ampulliform phialid . hardly differentiated from the inner 
wall cells hut with a periclinal thickening of the conidiogenous locus. Blastoconidia ellip­
soidal with rounded ends. or irregularly in shape. one celled or I (-2)-septale, with or without 
constrictions at the eptae. one-celled conidia 5.5-11.0 x 1.8-4.0(-6) µm. 2(- 3)-celled 
conidia 7 .5-14.0(- 16.0) x 2.5-4.0(- 6.0) µm . Conidial slime dirty white to pale salmon in 
colour. 

Ernlngy and dis1rib111io11. Phoma exig11a var. exigua is a world-wide recorded wound 
and weak parasitic o il fungus. which in Eurasia has been isolated from more than 200 
host genera. The fungu:, is an opportunistic plant paras ite which may cause necroses on 
leaves and stems. and may produce a rot on fleshy root:, anti tubers . o r at the bases of leaves 
and stems: Leaf- and Stem ecroscs. Pod spo t o f legumes. Root Rot of carrot. chichory 
etc .. Gangrene of potatoes. Tuber Rot of dahlia. Foot Rot of lettuce etc. 

On dying plant substrate . in the close proximity of soil. it is the most common pycnidial 
fungus found in Europe. The extensive ynonymy can be explained by the unlimited pluriv­
orous character of the fungus and iL<; extreme variability in size and septation of conidia. 
Notable are the many pccific 'ho I-indicating names·. formerly described in the genus 
Phyllosticw. 

As a producer of notorious cy1ochalasins A and 13 (= phomine) the fungu was initially 
known as· Phom(I stam S 298'. For literature references see e .g. Boerema & Hamers ( 1990). 

Heprese11t(ltfre c11/t11res. Cl3S 431.74 ex S0la1111111111beros11111 (Solanaccae). the e1her­
lands. CBS IO 1150 (PD 79/118) ex Cichori11111 intylms (Compositae). the etherlands and 
CBS 101 155 (PD 87n 19) ex Helian1h11s m1111111s (Compositac), France. 

+-
Fig. I. Plrum11 <'Xig11t1 var. tc(ig,111. type species of Plroma sect. Plryl/os1ic1oides. A. Vcnica l scclinn of 
pycnidia and sub1ending mycelium. from 14-day-old colony: B. superficial view of an ostiolum. lined 
internally wilh papilla1c hyalinc cell s: C. conidiogenous cells and conidia: D-+F. diagr.imma1ic rcprcscr11a-
1ion of clcc1ron-microscopc obscrva1ions on 1hc frcqucn1ly occurring secondary sep1a1ion of the conidia. 
h occun. as an annular ingrowth from the lateral wall. leaving a porc (p) in 1he cemre. The ,cplum con,ists 
of a middle lamella. 1he sep1al-pla1c (sp.) at bo1h sides covered with wall-layers which for some di srnnce 
arc ·attached" to the lmcral conidial wall. Dr:iwing~ A. C afler Morgan-Jones & Burch ( 1988: wi1h pcnni -
sion): B after Bocrcma & Hijwclcr ( 1967): D. E after Boerema & Bollen ( 1975). Vertical section. bar 50 
µ111: os1iolum. conidiogcnous cells and conidia. bar 10 µm . 
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Nore. The present concept of the species :.eparates a number of host-specific varieties. 
which arc listed be lows. In general the varieties o f Phoma exigua with a spccilic ho:,t rela­
tion show in vitro a li11le variabili ty in general appearance. 

2. Phoma exigua var. linicola ( aumov & Vas!>i ljcvsky) Maa!> 

Phomn exig11n var. li11icoln (Naumov & Vass1ljcvsky) Maas. eth . J. Pl. Path 71 ( 1965) 11 11. -Asca­
chyta li11in1/a Naumov & Va~:.i ljev,ky. Mater. mikol. Fitopat. Ro~~. 5 ( 1926) 3. - Ph,m11, ""'ill"" f. ,p. 
li11icoln (Naumov & V:issiljevsky) Male. & E.G. Gray. Trans. Br. mycol. Soc. 51 ( 1968) 619. 

Plwnw /inicula ~.J . Marchal & Vcrpl.. Bull. Soc. r. Belg. 59 ( 1926) 22: not Phomn li111coln Bub~k. 
Annin naturh. Mu,. Wien 28 ( 19 14) 203 (= l'l11mw e.,ig11a Dcsm. var. e.,ig1111. no. I). nor l'lumw li11icolu 
Naumo,,. Mater. Mikol. Fitopnt. Ross. 5 (1926) 3. 

Phoma belgica Cash. in Troller. Syllogc Fung. 26 ( 1972) 934. 
l)ipludi,w lini Mocsz & Smarod~ in Mocsz. Magy. bot. Lap. 29 ( 1930) 35. 
Se/ecte<l litera111re. Ma:i~ ( 1965). Boen,ma & I lowder ( 1967). Ooen,ma ( 1976). 

Di1fere111ia1i11g characters. Growth-rate on OA and MA is relatively slow. 20- 45 mm: 
colonies compact. distinct pigmented. o livaceous g rey to olivaceous black. 

NaOH reac tion is positive: production of antibiotic E. 

Ecology and distribution. This vnrie ty represents a noxious seed-borne pathogen of culti ­
vated nax (li111111111sitatissi11111111). cau ing Damping-Off. Foot Rot and Dead Sialk . Checked 
records are from East and West Europe and ew Zealand. Similar s low-growing E• isolates 
are occasionally also isolated from 01hcr plant . AFLP studies (Abeln et al.. in press) indicate 
a dose relation 10 var. heteromorplw (no. 3). pathogen of the oleander (the hosts of both 
varieties are of mediterranean origin). 

Representatfre culture. CBS I 16. 76 (ATCC 32332. /Ml 197074. PD 75/544) ex L1i111111 
11si1missim11111 (Linaceae). the I e1herlm1ds. 

3. Phoma exigua var. heteromorpha (S. Schulz. & Sacc.) Noordc l. & Bocre ma 

Pl""'"' exil(1tll var. hetemmorplw (S. Schult.. & S;ic<.:.) Noorde;:I. & Boe rem;,. Ver-I. Mcdcd. pl,icktcnk. 
Dicn, t Wagcningcn 166 (Jaarbock 1987) ( 1988) 109 Jcrroncously without p;1gc indic:1tion of the basionym: 
reference added in printed Errata slip). - Phoma heteromorplw S. Schulz. & Sacc .. Hcdwigia 23 ( J 88~) 
107. - /\ .w·,whyt" lwtao11wr11ho (S. Schul1.. & Sacc.) Cur-ii. Roll. Reale Sta,. Patol. veg. 13 ( 1933) 399. 

Phomn o fe(ll1dri11n Dclacr .. Bull. Soc. mycol. Fr. 21 ( 1905) 190. 
Selec1ed litemture. Cur1.i ( 1933). Mercier & ~lctay ( 1977). Keim ( 1979). Noordcloo, & Bocn:ma 

(1988). 

Differe111ia1i11g cl1t1racters. Differs from the type variety exig11a mainly by its extreme 
mo rphological variability ("he1em111nrp/1t1"). Growth-rate is moderate on OA . 40- 50 mm. 
and re latively slow on MA and CA. 20-25(-30) mm: colonies are relatively dark. grey 
o livaccous to o livaccous black. with o ften white aerial mycclium. 

Usually no demonstrable production of antibiotic E. but some strains showed on MA a 
slight positive reactio n wi th NaOH. 

5) It should be noted that 1wo ~pcc ific pathogen, formerly cla,,ificd a., varietic, of l'/ro11111 e.,ig1m. on 
account of additional comparative ~tudies now are placed (:,gain) in species rank: P. rxig,w v:1.r.fo1·e(l(11 
(Foister) Boerema = Plw11111/ov,·11tt1 Foi'1cr: /~ ... ,ix1w var . . ,t1111buci-11igrm• ($acc.) Boerema & I liiweler 
= Phama sa111b11ci-11i,t(r<1e (S:icc.) Monte et al. lloth ,pecie, will be treated in Contribution Vl-2. 
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Ecolo,:y mu/ di.strilmtio11. This fungus is known a a noxious pathogen of oleander 
(Neri11111 olea11der) in production nur erie : Dieback (Canker) and Leaf Nccrosi:... 

Confinncd records arc from France. Italy and the United State . but probably the pathogen 
occurs everywhere the ho t is commerc ially grown. Natural infection appeared to occur 
only through wound . The fungus ha~ been also isolated from necrotic stems and leaves of 
Vinca minor (also Apocynaccae). 

Genetically var. lreteromorplw belongs to the same group a:.. var. linico/a (no. 2). pathogen 
of flax (Abeln et al.. in press). 

Repre.m11a1il"e rnl111re. CBS 443.94 (PD 98/2328) ex Neri11111 oleander (Apocynaccae). 

Italy. 

4. Phoma cxigua var. populi De Gruyter & Scheer 

l'homa r.ngua \':II. pop11/i De <.iruyter & Scheer. J. Phytop~lhol. 146( 1998) 413. 
Selrc1nl li1rmtt1/l'. Butin ( 1957). Magn:mi ( 1966. 1969). De Gruyter & Scheer ( 1998). 

Dijfae111iati11g clwmcters. Growth-rate on OA 41 - 66 mm. on MA and CA relatively 
low. 20-40 mm. 

o production of antibiotic E ( aOH reaction is negative). 

t:co/ogy a11d dis1rilmrio11. This opportunistic pathogen of poplars causes distinct necrotic 
bark lesions: especially cuhivars of Pop11/us nigra and Pop11/11s (x) e11m111erica11a proved 
to be susceptible. In European literature before 1998 the di case has been ascribed to Plroma 
11re11s Ellis & Everh .. but De Gniyter & Schcer(l.c.) established that the American holotype 
of that species contained a quite different ~pecies of Scleroplromo. 

The disease ~ymptoms re emblc Canker of poplar cau cd by Cryptodiaporthe pop11/e<1 
(Sacc.) Butin ex Butin [anam. Clrond,vplea popu/ea (Sacc.) Kleb.). Phuma exig11a var. 
pop11/i hai. a lso been i olated from a species of Salix. 

The fungus on poplars is so far recorded in Germany. the etherlands and Italy. 

Represenraril'e c11lr11re. CBS 100167 (PD 93/217) ex Pop11/11.1· (x) e11mmerica11n · Robusta· 

(Salicaccac). the etherlands. 

5. Phoma exigua var. divers ispora (Bub.\k) Bocrcma 

P/roma exix11a var. di,w.<itpnra (Bubtlk) Bo.:n:ma in Rocrcrna & Kcstcren. Gewa,beschcnning I I 
( 1980) 122. - Phoma dfrersisporct 13uh:\k. Ostcrr. bot. Z. 55 ( 1905) 78. 

Selected li1,m1111f't.'. Boerema et :11. ( 1981 ). Boe rem a ct al. ( 1993). 

Di.ffemt1iari11g clwracrers. Growth-rate fast on OA and CA. 60-85 mm. on MA moderate. 
35-60 mm: on OA with velvety 10 noccose/woolly. pale olivaccous grey/grey olivaccous 
aerial mycelium: reverse u),,ually dark olivaceous black. 

Unicellular conidia vary more widely in width than those of the type variety exig11a 
( ·diversispora · ). 

Chlamydospore may be formed. best observed on water agar (WA). I 0 - 25 µm diam. 
o production of the antibiotic E (NaOH reaction is negative). 

Ecology and disrrilmrion. The primary host of variety diversispom i probably cowpea 
(Vigna 1111g11ic11/ara). originally native of Central and West Afr ica. However. in Wcstcm 
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Europe and East Africa var. di versispora is particularly known as seed-borne pathogen of 
dwarf beans or snap beans ( Phauolus vul8aris). The African genus Vigna and the American 
genus Phaseolus arc clo c ly related and generally usccptible to their mutual pathogen . 
Affected ho ts show a black discolouration of stem nodes and petioles: Black ode Di ca e. 

Representative culture. CBS I 02.80 (IMI 33 1907. PD 79/61) ex Phaseo/us ,•u/garis (Le­
guminosae). Kenya. 

Nme. In South America similar d isca c symptom on beans are caused by the re lated 
var. 11oackia11a. sec below. The plurivorous weak parasite var. exigua may produce brown 
specks on mature bean pods (Speckle Disease). 

6. Phoma cxigua var. noackiana (Allcsch.) Aa. Bocrcma & de Gruyter. comb. 110v. 

Phy/lost/eta 11nackimw Allesch .. Bolm. In~,. agron. Campinas 9 ( 1898) 85 Jbasionym: holmypc on 
leaf of l'ltasrolus, coll . F. oack, Campinn.s. Brasil. BJ. 

Selected literature. Obando-Rojas ( 1989). 

Differe11tiari11g charactns. This var. 11oackiww may be called an American nephew of 
the African var. dil'ersispora (no. 5). It differs only little in cultural characters: grow1h-ra1e 
fast on OA. MA and CA. 65 - 85 mm: on OA wi1h compact tufts of while aerial mycelium. 
as well as velvety 10 tloccosc o livaceous grey aerial mycelium. 

Chlamydospores may be fom1ed . best observed on water agar (WA), up 10 20 ~un diam. 
No production of antibiotic E (NaOH reaction is negat ive). 
Obando-Rojas ( 1989) proved that var. 11oackiww and var. diver.sispora arc distinctly 

different in enzyme composition. Both varieties are genetically different. but belong to the 
same group (Abeln et al. , in press). 

Ecology and distrib11tio11. This variety is in South- and Cent ral America repeatedly found 
on beans ( Plwseo/us 1111/garis) with disca:,.c symptoms rc:-.cmbling the Black ode Disease, 
in (castcm) Africa and (western) Europe caused by Plwma exigua va.r. diversispora (no. 
5). Study of herbarium mate ria l showed that in the 19th century the fungus has been 
described as a separate pecies o f Phyllosticta. found on leaves of bean, collected in Brazil. 
The occurrence of large necrotic s pot., on the leaves is one of the symptoms of 1he disease. 
which usually starts at the nodes and at leaf junctions. 

Rep resemative culture. CBS I 00353 (PD 87 /7 18) ex Phaseo/us vulgaris (Leguminosac). 
Guatamala. 

7. Phoma cxigua var. lilacis (Sacc.) Bocrcma 

Phoma txig110 var. lilacis (Sacc.) Bocrcma. Phy1opa1hol. Medi!. 18 ( 1980 "1979") 105. - Phoma 
herbar11m f. lilacil Sacc .• Michelia 2 ( 1880) 93. 

Selected literature. Boerema ( 1980). 

Differentiating characters. Cultures o f this variety on OA. MA and CA can easily be 
differentiated from var. exigua by a rather fast growth-rate. 60- 80 mm diam. Colonies on 
OA have abundant. compact tufted. white aerial mycelium. covering the entire greenish 
o livaccous colony. 

No production of ant ibiotic E (NaOH reaction is negative). 
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Ecology and distrib111io11. ·n,is variety is known as a pathogen of lilac (Syringa l'lllgMis), 
causing Damping-Off of seedling . . Leaf Necroses and Dieback of hoot . TI1e fungus is 
also found on seed capsules which indicates the possibility of transmission by seed~. It is 
probably not always a primary pathogen and may follow Bacterial Blight caused by Pse11do-
111011as syrin~ae v. Hal l. Occasionally Phoma exig11a var. lilacis has been isolated from 
necrotic tissue of a Forsythia hybrid (also Oleaceae). 

Confinned record on lilac arc from France, Germany, Ital>'· the Netherlands. USA and 
ew Zealand. The fungus probably occurs wherever the host. originally native of Central 

and South-East Europe. is culti vated. 

Represe111ati1•e culture. CBS 569. 79 ( IM I 331909. PO 72/741) ex Syrin,:a 1·1tlgaris (Olea­
ceae). the Netherlands. 

8. Phoma exi~ua var. viburni (Roum. ex $acc.) Boerema 

Plwm11 e~igrw var. 1•ib11mi (Roum. ex Sacc.) Boerema in De Gruyter & Scheer. J. Phytopathology 
146 ( 1998)4 14. - Plryllosricw vib1m11 Roum .. Fungi gall. exs. Cent. 21 (1882) ::-io. 2036: Revue mycol. 
4 ( 1882) 99 )nomen nudum). Asmclryw 1•ib11m1 (Rourn.) ex Sacc .. Syll. fung. 3 ( 1884) 387: not 
Ascod1y1a 1•ib11mi Lasch. Fungi curop. exs./Klotz.~hii Herb. mycol. Cont. [ed. Rabcnh.J Cent. 14 (1850). 
No. 1354 [nomcn nudum = Plru11111 macrostuma Mont. var. macrosroma. 10 be treated in Contrib. Vl- 2). 
- />Jroma 1·ihr1mi (Roum. ex Sacc.) Bocrerna & Griffin. Tr:ms. Br. mycol. Soc. 63 ( 197-t) 110. 

Plryl/os1ic1a ro11meg11erei Snee .. Michelin 2 ( 1880) 88 la~ ·Roumeguerri' J: not Plwma ro11meg11erei 
Sacc .. Micheli a 2 ( 1880) 89. 

Plry llosticra /a111a11oidu Peck. Rep. N. Y. State Mus. 38 ( 1885) 94. 
/>Jryllosticta vibumicola Roum .. Revue mycol. 7 ( 1885) 89: not Plroma 1•ib11micola Oudem .. Ve~I. 

gewonc Vcrgad. wb- en natuurk . Afd. K. Akad. Wet. Am~t. 9 ( 1900) 298 [sect. Plromo (de Gruytcr & 
Noordcloo). 1992)]. 

P/ryllosric1a 1m11cw1a Ell is & Dearness. Canad. Rec. Sci. 5 ( 1893) 268 . 
• 'Mcc1rd lirm1111re. Bocrcma & Griffin ( 1974). Rai & Rajak ( 1993). De Gruyter & Scheer ( 1998). 

Differe111iati11g characters. Apart from the specific host re la tion th is variety differs only 
little in cultural characters front var.forsyt/riae (no. 9). Growth-rate on OA. MA and CA 
re latively fast. 65- 85 mm. regular. on OA with tufts or velvety to finely noccose. white to 
pale olivaceous grey aerial mycelium: slower growing colony sectors may occur. 

No production of ant ibio tic E ( aOH reaction negative). 
Var. vib11mi is genetically distinct from var.forsythiae (Abeln et al.. in pres~). 

Ecology and clistrib111io11. A common pathogen of cult ivated Vib11m11111 spp. Occasionally 
it has been isolated from Lo11icera sp. (also Caprifoliaceae) and some other woody plants 
(mostly in the neighbourhood of Vib11m11111 plants). The disease is known as Leaf Spot. 
Stem Lesions and Shoot Blackening. Most conspicuous arc the necrotic leaf spots with a 
purplish margin. The variability of the conidia explain the various synonyms in the genus 
Pltyllosticta sensu Sacc .. When treating it a,; a species of Phoma, Boerema & Griffin ( 1974) 
noted the difficulty of distinguishing it from E--isolates of P. exigua. 

The records of this fungus are from Europe (Germany, Great Britain. the Ne therlands. 
France) and North America (Canada, United States); but probably it may be found every­
where the hosts are cultivated. 

Representative rnlt11re. CBS I 00354 (PD 84/ 448) ex Vib1m111111 op11/11s (Ca prifoliaccac). 
the etherlands. 
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9. Phoma exigua var. forsythiae (Sacc.) Aa. Boerma & de Gruytc r. comb. 1101•. 

Phyllos1ictaforsy1hiae Sacc .. Michelia I ( I ) ( 1877) 93 [bas1onym: lcctotypc on leaf spot. on For· 
sythia .rns11e11s11 ·Fonu nc i· (as F.fommei). Parh. France. coll. P. A. llariot, 1914. PAD (with handwritten 
note and d rawing by P.A. Saccardo: holotype on withering leaves of F. s11spe11sa apparently not pre­
scr"cd)I, - Ascodiyta fony1hiae (Sacc.) Hohn. in H. Zi 111mcr .. Verh . Na turf. Vcrcins Brtlnn 47 ( 1909 

'1908') 36. 
Ascocliylll/orsythiae Died .. Krypt.-FI. Mark Brandenb. 9 IPil:t.c 7. Heft 21 ( 1912) (,ol. d:ued ' 1915' I 

383. lide Mer ni k. 1977. 

Differe111iati11,: characters. Growth-rate fast o n OA. MA a nd CA . 65-85 mm after 
7 days. on OA and MA regular. on C A lobed: on OA velvety to tine ly lloccose/woolly. 
partly tufted. mainly (pa le) olivaceou grey aerial mycelium. 

o production of antibiotic E (NaOl I reaction is negative). 
The c ultural charac1eris1ics of1h is variety resemble very much tho c o f var. 1•ib11mi. ee 

no. 8. 

Ecology and distribution. This variety is frequently isolated fro m weake ned and badly 
growing shrubs of Forsythia hybrids in Europe. The fungus has been found on dead leaves 
and may occur in association with circular leaf spot , but most characteris1 ic are dead flower 
buds e ncircled by brown bark lesions and wi th discolo uration of the wood. The ident ity of 
th is variety with Saccardo·s Phy/lnstictafnrsythiae has been based on compari~on wilh the 
lectotypc and vario us secondary collections on 1hc type host in PAD and C BS. 

Representative culture. C BS IO 12 13 (PD 92/959) ex Forsythia sp. (Olcaceac). the 
Ne therlands. 

ADDE OUM 

Douhtful infra.~pccific ta.u of Phnma exigua (incorpormed in index). 

10. Phoma cxiAua ·var. inoxydabilis Bocrcma & Vegh· 

Phuma t'xig,w ·var. i11oxydabilis Boerema & Vegh·. in Vegh. Bourgc:ois. 13ou,quct & Vcla.,tcgui. Bull . 
trimc,t. Soc. Mycol. Fr. 90 ( 1974) 130 (as manu~cript name rcfcrcd to a, '110110.r.dabilis· Bocrcma & 
Vegh. c f. Bousquet & Barbier. Phytopath. Z . 75 ( 1972) 364 and Bocrcma & Dorcnb .. Stud. Mycol. 3 
( 1973) 27). 

Plioma herbarum f. l'i11cae Brunaud. Actc, Soc. L inn. 13ordeaux 40 I= Ser. IV. 10) ( 1886) 75. 
Phyllus1irn111i11cm.--11111jores Alle:,ch .. Rabenh. Kl)•pt.-FlorJ (ed. 21 Pil1,e 6 [ Lief. 61 J ( 1898) (vol.dated 

· 19()1') 155. 
Phyllos1iclll 1"i11cae-111i1wre.t Brc,. & Krieger. Hcdwigia 39 ( 1901 ) 325. 

T he authors o f 1his variety noticed that European and American isolmes of P. exig11a oh­
tained from Ste m Blight and Leaf Spot of Vi11ca 111 i11or (Apocynaccac) did not show the 
oxidatio n reac tion with NaO H (' i11oxydahili.s'): no production of the ant ibiotic E. However. 
in the early seventies it was ti ll not known that various s1rains o r varieties of P. exigua do 
not produce the metabo li1~ E. 

Additional tudies of P. exig11a isolates from Vi11ca have shown that they do not represelll 
one cultural type. but include stra in quite d iffcrcnl in growth-rate and other cultural as 
well as gene tic characteristics (Abeln et al.. in press). 

The French type c ulture of var. inoxydabilis. PC 2 198. has been losl (infom1mion Dr. J. 
Mouchacca . PC). A very similar slow growing Dutch isolate. CBS 101205 (= PD 77/434). 
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·howcd genetic simi larity with the E- variety heteromorplw. no. 3 (pathogen o f Neri11111 
oleander. also Apocynaceae!). 

The cultural characteristics of the Dutch isolate C BS 372.75 deposited in 1975 (PD 75/ 
01. ATCC 32 16 1. IMI 194763) fully agree with those of a P. exig11a isolate (E, from Plrlox, 
CBS IO 120 I. as does a recent Dutch isolate of P. e.xigua (E- ) from Vi11ca. CBS IO 1204 
(PD 98/2324). These isolates belong indeed to one separate group when SlUdied by AFLP 
(Abeln et al.. in press). 

In summary. Stem Bl ight and Leaf Spot of Vinca i not associated with one host-specific 
·;11oxydabilis· -variety of P. exigua. T he listed synonyms may also refer to different strains 
of P. exig11a. This conclusio n agrees wi th the experimental study o f the Vi11rn disease by 
Jansen ( 1965). She obtained the typical leaf spots and dicback of hoots after inoculating 
with isolates from Vi11ca spp .. as well as w ith an arbitrary isolate of P. exig11a (from Dahlia 
tuber rot). She suppo~cd that the relevant disease of Vi11ca is primarily induced by unfavour­
able environmental conditions. 

11. Phoma cxigua ·var. capsici L.Z. Liang· 

Pho111(1 exig1w "\':Ir. rnpsid L.Z . LianK·· Acta Microhiol. <in . 31 (2) ( 1991) 16 1 f nom. in\'al.l. 

This infra.,pecific taxon. based on pathogenic Phoma isolates from seeds o f Capsic11111 
w,111111111 in Beijing. China. was introduced without a Latin description and type indication. 
Therefore thi varietal name is not valid ly published ( IC B Arts 36.1 . 37. 1- 5). 

In the English summary of the Chinese paper by Liang (I. e.) the c ultures of the fungus 
were characterized as black tinged. relat ively fast growing with a regular margin. and show­
ing no colour reaction with aO l-1 (no production of antibiotic E). Further i:, noted that the 
fungus ··does not agree wi th any of the 5 described varieties of P. exigua by Bocrcma & 
Howeler ( 1967). except for morphologica l similari ty of conidia··. In pathogcnicity tests it 
"could produce round or irregular lesions on leaves". The annotation that the fungus "was 
found in 2 1 seed samples of Capsicum a11111111111 out o f 30 tested wi th infectio n ranging from 
0.5- 65.5%". points to a true pathogen. Wi1hou1 ,1 representative c ulture it is difficult to 
give a justilicd opinion on the identity of the pathogen. However. it should be noted that 
i.et:ds of Capsicum w,111111111 may be severely in fected by Phoma destructiva Plowr. 
( eergaard. 1956). a fungus o ften confused with P. exigua (e.g. in Japan). see Boerema & 
van Kcstcrcn ( 1981 ). Phoma destr11c1fra produces also dark colonies wi th a regular margin 
and gives no colour reaction wi1h NaOH. It may cause foliar lesions and fniit rot (source of 
seed infection). 
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NOT LA E AD FLORAM AGARICINAM NEERLANDICAM - XXXVII 
Notes on Agaricus section Ar venses 

MARJJKE M. AUT1\ 

Nauonaal Mcrbarium Nederland. Uni,cr,itcit Leiden branch. P.O. Oox 951-1. 
2300 RA Leiden. The Nethcrland, 

Nomcnclatur:il and taxonomical note~ are given on ,pccie~ of A11"ri<"11J section An·enses. 
together wi th a key to the accepted species occurring in the :-Jethcrland, and adjacent 
rcgion,. 'J\,o new combinations . A11nric11s oseca11111 var. ,q11nrms1peJ (Bon & Collin) 
, auta and A~<,rin ,., 11ri11a.\l·e11s var. e.rcel/e11s (F. Moller) ' auta are made. A new variety 
of Agoric11s S\'fricofo. var . . \fJ11t1rn""·' Nauta. is described. 

In the last few years the species of genus Agarirus L. occurring in the I ctherlands and 
adjacent regions have been revised for the Flora agaricina m:erlandica. Since the excel lent 
work of M91ller ( 1950. 1952). no rcvi:.ion has been carried out in north western Europe. 
The present research ha revealed that mo re name:, exist than pccies, and a number of 
taxa have been synonymi~ed. Al o. ome namel> which arc in u e at present have proved to 
be homonym or superfluo u~. and some name changes have become necessary. 

In these notes a key to the ~pccics and no menclatural and taxonomical notes are given 
for :.cction Arnmses. Ex ten ive descriptions of the species can be found in the Flora agaricina 
nccrlandica volume 5 (Noordeloos ct al.. in press). 

Agaricus section Arvenses Konr. & M .. Agaric.:ales I ( 1949) 104 

Surface of pilCUl, yellowish on handling. especially on drying: Schaeffer-reaction on 
pileus or.inge. rarely doubtful: stipe annulatc: annulus persistent. rarely fragi le. w ith rem­
nants of univcr..al veil as thick nock or wart.~ on underside: context not di colouring or dis­
colouring slightly yellowish or orange to pinkish in cut basidiocarps: KOH-reaction in con-
1ex1 u ually positive and yellow: cheilocy~tidia present. catenate. forming ~terile layer around 
lamella-edge (absent in some taxa not occurring in the 1 etherlands): pores> 5.5 µm . 

KcY TO THE SPECIES OCCURRING IN TME NETHERLANDS AND A DJACENT REGIONS 

I. Pileus with ycl low 10 brown scale on paler background: stipe often rooting: cheilocys­
tidia in protuberant clusters and frequently o f irregular form: average spore size 8.2-
8.8 x 5.5- 5.8 µm .. .. .. . .. . . . ..................... . .. . ...... A. a11g11s111s 

I. Pileu white to yellowish or yellowish brown. if scales present the e arc mostly con­
colorou. : stipe not rooting: cheilocystidia not in protuberant clu~ters: average spore size 
6.0- 10.7 X 4.1 - 7.2 ~Ul1 .................... . .................. ..... .... 2 
2. Average spore size 10.1 - 10.7 x6.5- 7.2 µm: basidiocarps robust: smell soon unpleas-

ant . . . ... . .. . . . .. ........ . .......................... .. A. 11ri11asce11s 
2. Average spore size< 9.5 x 6.0 µm: basidiocarps gracile to robust: smell usually pleas-

ant, like almonds or anise ....... . .. . ....................... . .... . ... 3 



458 PERSOONIA - Vol. 17, Put 3. 2000 

3. Spores 9.0-9.5 x 5.0- 5.5 µm: pilcus wi th apprcsscd coarse scale 
A. an•ensis var. mm:rolepis 

3. Spores < 9.0 µm : pileus without coarse squamulci.. at mO!>t squamulose .... 4 
4. Average spore size 7.7- 8.6 x 5.3 - 5.9 µm ... .......... .. . .. .. ..... 5 

5. Robust basidiocarp : pilcus > 120 mm: stipe usually floccosc- quamulo c 
be low annulu . bulbous. I00- 200x20- 30 mm (- 45 mm at base): mostly 
in woods ........ . ...... . .... .... ... ... ... . .. A. 111nrmrn17ms 

5. Basidocarp. more gracilc: pileus usually< 120 mm: stipe at most fibrillose 
be low annulus. at most subbulbous. 55- 120 x I 0- 20 mm (occasionally 
up to 34 mm at ba~c): mostly in grassland .............. A. anrensis 

4. Average spore size 6.0-7.5 x 4. 1- 5.3 µm ......................... 6 
6 . Basidiocarp gracile. q uickly yellowing; annulus usua lly fragile; average 

spore size 6.0- 6. 7 x 4. 1-4.7 µm : chcilocystidia g lobosc to clavatc 
A. syl l'l·colo 

6. Basidiocarps gracile or robust. slowly and often fa int ly yellowing: annulu. 
thick. persistent: average pore size 6.5- 7.5 x 4.5- 5.3 µm: cheilocy tidia 
g lobose to clavate. in part utri fonn ................ ..... ...... 7 
7. Stipe cylindrical 10 rarely subbulbo us. (65- )80- 120 x 15- 28 mm: 

pilcus usually piano-convex. sometimes irregular. a l first often minute­
ly fibrillosc-fl occose. lmer smooth. 80- 175 mm: ave rage spore size 
6.8- 7.5 x 4.8- 5.3 µm : usually in gra~slands ........ i\. oseca1111s 

7. Stipe clava1c to bulbou . 50- 80 x 8-18 mm. at ba c 20-26 mm wide: 
pileus regularly convex. often entirely fibrillose-floccose to squamu­
lo e. 65- 95 nun: average spore ize 6.5- 7.2 x 4.5- 5.0 µm : in wood 

A. pse11do11111brella 

NOTES ON THE ACCEPTED TAXA 

Agaricus arvensis Schaeff .. Fung. Bavariac ( 1774) 73 

Psnlliow nn·ensis (Schacff.) Kumm .. Fllhr. Pilzk. ( 1871) 74. - Psnllio1t1 jiswrmn r-. Moller. Fricsia 
4 ( 1952) 165: Axurirn.f jis.rnrattH (F. Moller) F. Moller. Fricsia 4 ( 1952) 204. P.wllioltl le11co1ridw 
F. Me ller. Fricsia 4 ( 1952) 159: Agoric11s /e11c01ricl111s (F. Moller) F. Moller, Fricsia 4 ( 1952) 204. 

E,'(c/11ded. Al(t1ric11f anw1sis scn~u Cooke. Ill. 13rit. f-ungi ( 1885) pl. 523 (= Agt1ricus osecan11s). 

KEY TO THE VARIETIES 

I . Pileu us ually smooth; stipe cylindrical 10 subclavate . at most fibrillose- quamulo e 
below annulus: spo res 7.0- 9.0(-9.5) x 5.0- 6.0(- 6.5) µm ........... var. an•ensis 

I . Pileu with coarse squames: Stipe with abnipt bulb. below annulu floccosc-squamose: 
spores 9.0- 9.S x S.0- 5.5 µm ..... . .............. . ........... var. macrolepis 

The name Agaricus orvensis was 1101 sanctioned by Fries. ince he did not accept it as 
an independent specie . but regarded it merely as a synonym of A. campesrris (Fries. 1821. 
1832). TI1e author-citation "Schaeff. : Fr." . often found in lite rature . is therefore incorrect. 
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Agaric11sjiss11rat11s is considered conspecific with A. an,ensis. Although forms with an 
ochraceous. fissurate cap which match the original description of A.jissuraws arc found in 
the cthcrlands, these arc probably ecological modifications. caused by weather or habi tat. 
Likewi~e. several intermediate fo nn can be found between A. le11cotricl111s. in it typical 
form with an entirely fibri llose- quamulo e pilcus. and A. an,ensis. with a smooth pileus. 
It is not unlike ly. however. 1ha1 in the future advanced methods will reveal more taxa within 
the variable A. an,e11s is. 

Agaricus arvensis var. macrolepis Pi I.it & Po uz .. Acta Mus. mu. Prag. 7 B- 1 ( 1951 ) 134 
(a A. macrolepsis) 

A11arirns t1n•e111if ,ub,p. 11u,cm/epis ( Pil~l & Pouz.) Bohus. Ann. ll ist.-N:11. Mus. Natl. Hung. 8 I 
( 1989) 41. 

Selec1ed drsrrip1io11. Pi hit. /\cla Mus. nat. Pmg. 7 13-1 ( 195 I ) 87 90. 

Pileus up 10 110 mm. white al first. later ochraceous with rusty tinge. covered with 
appressed coarse quarnule . Stipe 70- 11 0 mm. annulate. with abrupt bulb with nauened 
underside. whi te. yellowish on handl ing. below annulu:, n occo:,e-squarnulose. Co ntext 
discolouring yellow on damaging. Smell like anise. Spore · 9- 9.5 x 5- 5.5 µm (according 
10 Pilat. 195 1). 

Habitat & distribution - In spruce fore ts . de cribcd from the C1..cch Re public. probably 
more wide pread. 1ot yet recorded for the 1 ethcrland . 

Agaricus an·en~is var. ma,.,.olepi., Pilat & Pouz. differs from var. arl'e11sis in the coarsely 
squamo e surface of the pileu . abruptly bulbou, stipe. noccosc-squamose surface of the 
stipe below the annulus. and the larger spores. The taxonomical s1atu of thi variety need 
funher consideration. 

Agaricus a ugust us Fr .. Epicr. ( 1838) 212 

Ps11/liu1<111111(11Ma (Fr.) Qucl.. Champ. Jura Vosgcs ( 1872) 255: Pra,ello 011g,wo (Fr.) Gillet. Hymt­
nornyc~1cs ( 1878) 561 . - Agaricuf perrarus S. Schulz .. Vcrh. Looi. bo l. Ge,. Wien 29 ( 1880) 493: 
P:.alliow 11errara (S. Schult.) Brcs .. Fungi lridcnl. I ( 1887) 82: Agaricus m1g11s111s ,•ar. prrrnnis (S. 
Schulz.) Oon & Cappelli. Doc. rnycol. 13 (52) ( 1983) 16. Agaric11s pem,wms 1'1as~ .. Bril. fung.-n. I 
(1892) 4 15. (non Psallima pero11aw Richon & Roze. Atl. Champ. comest. vc!n. ( 1885) pl. VII . fig . 13-
16.1 

Mi.w,pplie,I. AJ(t1rirn.t s11bnif,•.,·ce11, Peck ~Cn\u J. Lange. Fl. agar. dan . IV ( 1939) 55 . 

Agark11s perrarus S. Schulz. is considered a separate species by ome authors on account 
of the more yellow colours of the pilcus and the supposedly bigger spores. However. all 
transitions between the typical A. a11g11st11s with a brown squamose pileus and the yellow 
variant have been found. and no difference in spore si1.c could be established. The very 
pale-coloured fon11 which was provisio nally named var. alba no m. prov. by Mo er ( 1967) 
i sometimes found. but seems to be without taxonomical imponancc. 

Small fniit-bodies of A. a11g11st11s can sometimes superficially resemble large fruit-bodies 
of A. arvensis var. macmlepis. Fruit-bodies of the latte r tax on are white 10 ochr.iceous. have 
a bulbous s1ipe instead of a rooting stipe. a stronger odour of aoise. and narrower spores. 
C hcilocys1idia of A. a11g11st11s are usually present in protuberant clusters. 
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Agaricus osccanus Pilat. Acta Mus. nm. Prag. 7 8 -1 ( 1951) 133 

Psalliow 11il'uce11s F. Moller. Frie,ia 4 ( 1952) I 55: Ag<mms 11ii"esce11s (F. Moller) E Moller. Fncs,a 
4 ( 1952) 204. Psalliow 11fresce11s var, 1mrke11sis F. Moller. Friesia 4 ( 1952) I 58: Agaric11s 11iw•Jrms 
var. parkt'llsis (F. Moller) F. Moller. Frics ia 4 ( 1952) 204. 

According 10 M~ller ( 1952), A. 11ivesce11s var. parkensis (F. Moller) F. Moller di ffers 
from the typical varie ty of/\. 11iv<'SC<'IIS in the more graci le stipe. smaller pileus. and 
occurre nce in wood . This matches the description of A. oseca1111s Pilat rather well. and 
the two nan1es are con idered synonyms. o clear line could be drawn. however. between 
a form with smaller frui t-bodie · occurring in woods ,ind a form with larger fruit-bodies 
occurring in grasslands. a nd these forms are therefore not distinguished as subspecific 
taxa. 

According to M1-ll ler ( 1952) /\ . 11ivesce11s and A. osecc11111s differ in spore size: A. 11ivesce11s 
5-6(-7) x 4 - 4.5(-5) µm. A. os,,cn1111s 7- 7.5 x 5-5.5 µm.11,e collections studied. however. 
showed one continuous range o f spores between 6.5- 8 µm. Original material of Moller\ 
from C of A. 11ivesce11s revealed larger s pores than given by Mo ller ( 1952). viz. 6.6- 7.5 x 
4.9-5.4 J.Ull ( pers. comm. M. Brand). almost entirely w ithin the range of those given for 
A. 0Sf!C(I/IIIS. 

KEY TO THE VARIETIES 

I. Stipe below annulus smooth to longi tudinally striate. only near base w ith cau ered 
squames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . var. os,•ca1111s 

I. Stipe below a nnulus i.quarrose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . var. sq11ormsipes 

Agaricus osecanus var. squarros ipes (Bon & Coll in) auta. comb. nm·. 

Basionym: J\garic11s 11iw·sr1•11.t var. squarrrHifU'f Bon & Collin. Doc. mycol. 17 (67) { 1987) 11 . 
!frlec1cd de.fcr,p1io11s a11djig11f'l'S. Collin. Bull. Soc. m)'COI. Fr. 109 { l 99:\) pl. 272: Grill i, Micol. Veg. 

Mcdit. 9 (1994) 3-8. 

Differing fro m the typical variety in the 1ipe which is clearly. whitely squarrose below 
the annulus. 

Habi tat & distribution - In roadside verges. parks. deciduous woods. on relatively nu­
trient-rich :.oil. Very rare in the Netherlands. Also in t-=rance and in Italy. 

Agaricus pseudoumbrella Bohu . Miko l. Kozl. 34 ( 1995) 26 

Agarirns 11n•e11sis var. 11111hrt•llni</1•11.t Bohu,. Ann. I fo1.-l',at. Mu,. Nail. I lung. 66 ( 1974) 82. 
Sl'luted descriptitJ11. Bohu~. Mikol. Koll. 34 (1995) 26. 

Agaric11s pse11do11mbrel/a is recognized by the reguiar convex, lowly yellowing pileus. 
a nd the conspicuou).ly bulbous stipc. II i:. very rare in the etherland and only found in 
the southem part. It can be mi take n for A. syll'icolo from which it differs in the hardly 
yellowing pileus and slight ly bigger spore:,. and A. osec,11111s from which it differs in 1he 
bulbous Stipe and the usually fibrillose-squamulose pileus urface. II i rare but wide pread 
in ea te rn Europe. 
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Agar icus sy lvicola (Viuad.) Peck. Ann. Rep. State Bot. 23 ( 1872) 97 (as silvico/a) 

Ag11rirns comf>t.'Slris var. syfr,wla Vittad .. De,cr. fung. mang. ( I 832) 2 13: Psallio1n sv/11ico/<1 (Vitt.) 
Richor1 & Roze. Atl. Champ. comest. vfo. ( 1885) pl. VII . fig. 13- 16. - l'raud/a f1<11·esce1,s Gillet. 
Hym~numycctc, ( 1878) 5~: 11>:aric11,j1C11-esce11s (Gillet) Britz .. Ber. naturh. Ver. Augsburg 27 ( 1883) 
168. - Agt1ric11.t l'S.fl'llei M. Bon. Doc. mycol. 13 (49) ( 1983) 56 lnom. nov. for Agarirns abm11tih111/n,.< 
Peck ,en,u auct. cur. I. 

M i,llf>f)lie,f. A11,1r1c11s t1bmptib111/ms Peck sensu auct. eur. 

Agaricus c.m:11ei i often regarded as a separate spcc ic1,. differi ng from A. sylvicola in 
the stipc with a more abrupt. marginatc bulb and slightly larger spores. Since all intennediate 
forms could be found A. e.ue11ei is considered conspecific with A. syl vicola. 

KEY TOTIIE VARIETIES 

I. Stipe below annulus librillosc. towards base :.ometime:, minute ly squamulose 
var. sylvicola 

I . Stipe below annulus strikingly squarrose .. .......... .. ........ . var. sq11arms11s 

Agaricus sylvicola var. squarrosus Nauta. var. 1101·. 

A varit:1te typica ,tipi tc distincte ~quarroso infra annulum diffcrt. 
Holot)'pus: The Netherland<. Noordoo,tpoldcr. Kuindcrbos. I Sept. 1980. A .M. Brand 8434 (L 

989.085-375). 

Differing from 1he typical variety in the s1ipe which is distinctly squarrosc below the 
annulus. 

Habi tat & di~tribution - In deciduous and coniferous woods on rich soi l. Very rare in 
the Netherland (Blocmcndaal; Kuinderbos. oordoostpolder: estate Oosterhout. ijmc­
gen). but probably more widespread . 01 yet known out:,ide the Netherlands. 

Agaricus macrocarpus (F. Moller) F. M0 llcr. Friesia 4 ( 1952) 204 

Psllllioto macrocllrpa F. Muller. Frit~,a -I ( 1952) I :53. 

Because of the very hig. robust fruit-bodies. Agaric11s 111ocmcarp11s can sometimes be 
mi taken for A. 11ri11asce11s. It is distinguished from this species by its smaller ~pore~. and 
the more bulbo u:,. less squamulose stipe. Agaricus 111acmcarp11.\ is disting uished from 
A. syll•icola by its more robust fruitbodies and larger !>pores . from A. arvensis by its larger. 
more robust fruit -bodies and bulbous stipe. 

Agark us urinascens (Schaeff. & F. Moller) Sing .. Li lloa 22 (" 1949 · 195 1) 43 1 

Psallioto 11ri11asC"e11s Schacff. & f'. Moller. Ann. mycol. 36 ( 1938) 79. - Pslllliota an,,mi, ,ub,p. 
11u1cro.wora Schaeff. & F. Moller. Ann. mycul. 36 ( 1938) 78: A1111rirns 11111Nr>:;por11s (Schaeff. & F. Moller) 
Pilat. Acta Mu ~. nat. Pr.ig . 7 8 -1 ( 195 1) 78 1 nom. illcg .. later homonym of A1111rirn,, mm·rr,.,porus Mont.. 
Annis Sci. nat .. Bot. 8 ( 1837) 370 = u111i111H]; Psallio1a mllcm.,pora (F. Mpllcr & Schucff.) F. Moller. 
rric,i:14 ( 1952) 18 1: Agaric11s albenii M. Bon. Doc. mycol. 18 (72) ( 1988) 63 lnom. no\'. for Agarin1s 
macmsporu., (Schaeff. & F. Mpllcr) Pilat]. - Psalliora s1raminea Sehaeff. & F. Me ller. Ann. mycol. 36 
(1938) 78 (as Prnllio1a stamim'a): Axnrirns 11rami11t11s (Schacff. & F. Moller) Sing .. Lilloa 22 ( 1951) 
-132 (nom. illcg .. l:1tcr homonym of A11aric11s s1ramine11s Scop .. F. earn .. ed. 2 ( 1772) 418 (= Amanita 
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plwlloides)); A!lltrll' llf .rnbHrami11e11s Counce .. Doc. mycol. 16 (61) ( 1985) 49 lnom. nov. for Agoric11s 
s1romi11e11s (Schacff. & F. Moller) Sing.]: Agoric11s s1romi11eosq11011111/o.111s Rauschcn. Nova Hcdwig,a 
54 ( 1992) 215 [nom. nov. for Agaricuf srrami11e11s (Schacff. & F. M0ller) Sing.: ~upernuousJ: Agorir 11s 

marrosporus var. s1rami11e11s (Schaeff. & r. Moller) M. Don. Doc. mycol. 15 (60) ( 1985) 25. - Psalliota 
colli11a Vclcn .. Novi 1. mycol. no,•. ( 1947) 82. - Agaric11s excel/e11s (F. Moller) F. Moller. Fric,ia 4 ( 1952) 
204. - Agaric11.- k11el111erim111., Heinem .. Num. spec. Bull . Soc. Jinn. I.yon 43 ( 1974) 183. 

KEY TO T HE VA RIETIES 

I . S1ipc ·hort. < I 00 mm long. surface below annulu · noccosc-squamosc: pilcus soon wi1h 
yellowish tinges: diame1er pileus/length of stipe usually> I : in grassland. 

var. urinascens 
I . S1ipc longer. > I 00 111111 long. surface below annulus s mooth and s1riatc. toward ba c 

squamo e: pileus whi1ish: diameter pile us/leng1h of tipe usually < I: in woods 
var. excel/ens 

var. urinascens 

This species is one o f the few wi thin the section Arven~es in which the basidiocarp~ 
somet imes show a nega1ive Schaeffer-reac1ion o n the urface of the pileus. The re nrnants 
of 1he general veil o n 1he underside of the a nnulus in the form o f coarse squame . toge1her 
with other. microscopical. character.... provide sufficienl rca~on to consider 1hi~ !-pccic~ a~ 
belonging to this section. 

Ah hough Psalliol(l urinascens wa originally regarded and described as a species separate 
from P. mac,vsporus on account o f broader lamellae. disagreeable smell and a negat ive 
Schaeffe r-reactio n (Schaeffer & Mll!IICr. 1938). Ms,,ller him:,elf later came to the conclusion 
that the name should be considered a synonym (M!)ller. 1952). 

Agaricm .mbstraminem is o nly a colour variant of A. urinascens wi1hout taxonomi­
cal meaning. T ransi tions between the darker variant with straw-coloured squame~ on 
the pileus and the white variant with concolorous squames o r without squa mes arc numer­
ous. 

Agaricus mac:rosporoides Bohu ( 1974) is a species which macro eopically resembles 
A. urinasc:ens in many as pects. but differs in the spore size o f 8- 9.5 x 5.3- 6.0 µm. According 
to Bohus ( 1974) it occur., in saline pasture:-. Although a collection has been found in 1hc 
Nethe rlands in a meadow near the ca o n the isle of Tersche ll ing ( 1996. Jal ink & Nmua 
7509) which matches the original description also in microscopical character.... the taxonom­
ical status and p lace of this species which onl y differs in spore size is too doubtful to in­
clude it as a separate taxon. Further collec1ions are required to come to a more definitive 
conclusion. 

Agaricus urinasccns var. cxccllcns ( F. Mpllc r) Naura. <'Omb. & stat. 1101: 

Basionyrn: P,alliora <'.r,·ellens F. Moller. Fricsia 4 (I 952) 178. 

J\garic11s excel/ens (F. Moller) F. Moller. Fric,ia 4 ( 1952) 204: J\gar ic1u macm.tpom s ,ub,p. exrellt11s 
(P. Moller) Bohu ~. Ann. Hist.-Nat. Mu,. atl. I lung. 70 ( 1978) 105: Agaric11s macrospom s var. excelle11s 

(F. Moller) Bohus. Ann. Hist.-Nat. Mus. Natl. Hung. 81 ( 1990) 41 : A garic11., alba1ii var. r.rcdlcnf (F. 
Muller) Bohus. Ann. I fot.-Nat. Mus. ·a1. Hung. 82 ( 1990) 51 (SUJ">ernuou,J. 
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Differing from var. 11ri11ascens in the whiter colo ur of the pileus. the s lender habital with 
stipe longer than I 00 mm and mostly lo nger than pileus width. and the surface of the Stipe 
direc tly below the annulus which is striate or moo1h instead o f sq uamose as in var. 
11ri11asce11s. 

Habi tat & distribution - In coniferous and deciduous woods. Very ra re in the Nether­
lands. but probably more widespread. Known from surrounding countries such as Denmark. 
Germany. and England but rare. 

Although this variety is reponed for the Netherlands at more localities (Chrispijn. 1995). 
most o f the available collections could not be identified with cenainty as belong ing to thi 
taxon. Either the material was too young, or a sufficient macroscopical description was 
lacking. 
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ADDITIONS TO COPRINUS SUBSECTION LANATULI 

C.B. uuft. F. DOVER( 2 & M.E. :-IOORDcLOOS3 

'l\vo new Copri111H rnxa m ,ub,ccuon Umatuli. C. nmditlulm111111~ and C. /agop11s v:tr. 
1·tJcillc111s. arc described with an updated key 10 the ~uh-.cction. 

In 1988 an unknown Copri1111s species was found in the etherlands. seemingly belonging 
to the ub. ection I .<111at11/i on account of the hairy veil. microscopically composed of chains 
of sau age-shaped clements. However. clusters of diverticulate elements were also found 
in the veil. a featu re that makes the taxon intermediate between the subsections u11wwli 
Sing. and Alnc/111a11i Sing. Thil. anomaly in conjunction with the fact that only a small. sin­
gle collection wa in our pos ession led us to omit the i.peciei. fron1 a recent Copri11us study 
of the sub ection u111awli (Ulje & Noordeloos. 1999). Recently a large number of basidio­
carps s imilar to tho:.e of our ini tial find has been collected in Ita ly so we now describe the 
new species. 

A second Copri1111s taxon. frail and ·shaky on its leg · even in the young stage. has been 
known to the first author for a long time. although young i.pecimens were so difficult to 
linc.l that a good collection has only been made recently. Thi~ unde~cribed but rather common 
taxon. growing in lawns and having a very supple stipe. is here con idercd a new variety of 
C. /agopus. 

An updated key 10 the species of ubsection L.n1u1111/i is included. 

Coprinus candidolanatus Doveri & Ulje. spec. 1101•. - Fig. I 

Pilcus primo ovoideus usquc ellipsoidcu,, 3- 6 x 2- 4 mm. dcmum applanatus vcl ctiam rcvolutu,. 
6- 12 111111 latus. vc lo albo nivco. fibrilloso-lanato. in media pant: di:n,o. in pane extrema in subcrccta~ 
fibril la;. dehi,centt: omni no obductu,. Cuticula in primordiis albidu la. postca cincrn,ccn, in mcdio pilco 
casianca. radiali tcr fissura1a. lamcllac a,cendente,, dc11,;1c. hrcve,. ex albo nigricantcs. cum albidiorc 
rnarginc. Stipe, 20-60 x 0.8-1.2 mm. cylindratus. filiformis. albonivc.:u,. fibrillo,u,. haud bulbosus. ad 
bas,m angu~tior at haud radicaM. Odor nullus. 

Sporac 7.3-10.7 x 4.R- 7.2 µm . in ad,·el"O vi~u cllipsoideac vel ovoidcac. pcrraro subcylindra1ac. a 
latcrc ,ubapplanatac. lncvcs. fuscobadiae. cum poro germina1ivo mcdio. 1.3-1.5 µm lato. Basidia 18-
34 x 7- IOµm. tctr.ll>pora. trimorpha. a 4-5 pscudoparaphysibus cinc1:1. Chcilocy,1idia 22-70 x 17-30 
µm. ( ub)globo"'· ovoidca. ellip,oidca. oblonga vc l (sub)utriformia. Pleurocystidia 40 90 x 18- 30 µm. 
elhp,oidca. ovoidca. oblonga. (,ub)utriformia vel subcylindrata. Pileipelli, cylind,Jtb. ellipsoideis vel 
subglobosis. 10-60 x 10- 25 µm. parallelis hyphis instructo . Velum ex duplici ,pecic ,e ostend.:n,. cl 
contcxtis. subtilibus. incrustantibus. baud di,·eniculati,. 25- 150x 15- 45 µm. cylindratis vel ellipsoideis 
n:I eti am ,ubglobosis hyphis. ct parvioribus. 2-10 µm latis. haud context is, ,ubtilibu~. valdc cunis :nquc 
divcniculatis. cylindrati~ vel e1iam (,ub)globosi~ hyphis compo~itum. Fibulae absente~. Ex limo ccrvino 
atquc ovino crcsccns. 

I) Van Dijksw.1:11 21. 2405 XE Alphen aan den Rijn. The Netherlands. 
2) Via Baciocchi 9. 57126 Livomo. Italy. 
3) Nationaal llcrbariurn Nederland. Univcrsiteit Leiden branch. P.O. Box 9514. 2300 RA Leiden. The 

Netherland,. 
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Holo1ypus: ' llaly. Pcrr:,r:,. Mc,ola wood. on deer dung in cuhurc. 13 Apr. 1999. A. Bi::;i & G. Zecd1i11 
( L)' . 

Etymo logy: candidu,. while and lan:uus. woolly. referring 10 the whi1e and woolly ve il. 

Pileus 3- 6 x 2- 4 mm when still closed . 6- 12 mm when expanded. ovoid to ell ipsoid. 
turning applanate at maturity o r even revolute at deliquescence: cuticle whitish in early 
stages. later on greyish with pale ochre to brown disc. slightly grooved up to the centre. 
fully covered with a fibrow,-woolly. snow-white vei l. which appears crowded at the disc 
but at the periphery splits up in epara1e fibrils. which arc slightly upturned at their ends. 
Lamc llae. L = 14-22. I= 0-3. ascending. free. narrow. ra ther crowded. white in the early 
stage:,. later on blackening, with a pale edge. Stipe 20- 60 x 0.8- 1.2 mm. cylindrical-fi li ­
form. often wavy. nei ther tapering towards the apex nor bulbous. slightly narrowed near 
the base but without a true pscudorhi1..a. snow-white. at first covered with many veil fibrils. 
later on smooth. Context inconspicuous. devoid of particular smell and taste. 

Spores (120. 4, 217.3- 10.7 x4.8-7.2 µm; Q = 1.25-1.75: av. Q = 1.45- 1.55: av. L = 
8. 7- 9.6 µm. av. B = 5.8- 6.5 µm. e llipsoid o r ovoid. exceptionally subcylindrical in frontal 
view. sometimes slight ly naucned at one side in side view. rounded at the base and apex. 
smooth. dark reddish brown in water. with central , 1. 3-1.5 µm wide genn pore. Basidia 
18-34 x 7- 10 µm. 4- pored. trimorphous: I) claviform. 2) spheropedunculate. and 3) sub­
cylindrical with a distinct median narrowing (the longest o nes). Each basidium surrounded 
by (3- )4 - 5(-6) pseudoparaphyses. Plcurocystidia 40-90 x 18-30 µm . e llipsoid. ovoid. 
oblong. (suh)utriform o r s ubcylindrical. wi th a hort basal peduncle. Chcilocystidia 22-
70 x 17- 30 µm , abundant. (sub)globose. ovoid. e llipsoid. oblong or (sub)utriform. with a 
short basal peduncle. Pile ipellis a cuti . made up of cylindrical. ellipsoid or suhg lobose. 
parallel, 10- 60 long and 10- 25 µm wide elements. Veil made up of two kinds of hyphoid 
elements: the former arranged in hardly separable chains of cylindrical. ellipsoid or C\/Cn 
subg lobose c lements. mainly lhin-wallcd and hyaline. sometimes slightly lhick-walled (walls 
up to 0.5 µm thick). in part rather strong yellowish cncru ted , 25 - 150(- 250) x 15- 45 
(- 60) µm. not diverticulate. very rarely branched. wi th subglobose. ellipsoid. subcylindrical 
or fusoid terminal e lements: the latter kind of veil made up of much narrower. 2-10(-15) 
µ111 wide clements. not arranged in c ha ins. easily separable from each other. thin-walled. 
densely dive rtic ulate, with up to IO µm long, finger-like divcrticula. Some 10 many of such 
c lements very short and (sub)globose. Ve il on the Stipe made up especially o f these divcr­
ticulate hyphac (divertic ula up to 17 µm long. sometimes branched). but o ften also with 
remnants of· Lona111/i' -veil. C lamp-connections absent. 

Habitat & distributio n - On pure dung of deer and sheep. solitary or subfascic ulate. 
Very rare. Only known from o ne locality in Italy and o ne in the Netherland . 

C"llec1i"11s examined. ITALY: Ferrara. Mcsola wood. at least one hundred gregarious or crowded 
or even fasciculate specimens on fallow deer (Dama clama) dung in cuhurc. 13 Apr. 1999. A. IJi:;:;i & 
G. Zecchi11, holotypc (L). iso1ypc (herb. MCVE no. 794). - THE NETi lERLANDS: prov. Limburg. Bemelen. 
Oemelerberg. 3 Aug. 19RR. £.C. Velli1111a (coll . Ulje 9.J9, L). 

The two kind o f veil clements, the small ba id iocarps. the habitat on dung. the rather 
broad spores with an average q uotient of 1.45- 1.55 and the absence of clamp-connections 
arc the main characters to recognize C. ca11didolana1t1s. Copri1111s pse11doradia111s Kiihn. 
& Joss. ex Watling and C. rinereus (Sc haeff.: Fr.) S. F. Gray are the other two coprophilou 
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Fig. I . Copri1111s ca11didola11atur. All figures from holotypc. 
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species wi th up to c. 11 µm long spores. but the former has narrower spores with an average 
quotient > 1.6, while the latter possesses larger bas idiocarps. Moreover. both these species. 
in contrast to our own. nrc provided with clamp-connections and only one kind of vei l. that 
is to say with chains of sausage-shaped, non-diveniculate, e lements. 
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Coprinus lagopus var. vacilla ns Uljc. var. ,wv. - Fig. 2. Plate 9 

Pileus primo u~quc ad 18 x 8 mm. post expan,ionem U!,<JUC ad 32 m111 latus. albidu lu at celcrner 
cincrcus ct in media pane ,umavus vcl p3llidc ochraceus. Velum album. fibrillo,um-flocco,um. in ,ub­
crcct:i~ fibrill:is dehiscens. sicut pi leus celeriterevanesccn~. Lamcllac den ac. ex a Ibo nigricantcs. Stipe, 
60- 150 x 1- 3 albus. primo ex fibrilloso-tloccoso vclo den~e tectw,. cavu,. fragill imus. ,·:icillans atquc 
cclcritcr proclivi,: , tipiti~ ba,is clavat:i. u. quc ad 4 mm lam. 

Sporac 9.6-13.8 x 6.3-8.3 µm. ellip,oideae vel ovoidcac. intcrdurn oblongae. satis vel aliquando 
,·aide fu..cubadiae. cum porn gcrminativo medio. circitcr 2 ~un lato. Ra,idi:1 2 1- 37 x 8 - 11 ~11. tctra~pora. 
a 3-6 pscudoparaphy,ibu, cincta. Pleurocystidia 50-100 x 25-45 µm. (sub)utnfonnia. ohlonga. cllip­
soidca vel subcylindrata. Chc::ilocy.tidia -10- 95 x 22- 40 µm. (suh)utrifonnia. oblonga. ellipsoidca vcl 
(,ub)glohosu. Pilcipcllis oblongis. saepc brevibus hyphis in,tructa. Velum contcxti, hyphis. 25-125 x 
8- -10 µm. compositu111. Stipiti~ concx 130- 240 ~1 crassus. f-ibulae adsunt. In ,ecatis herbidis solitariu, 
vcl aliquando grcgarim, crc,ccn,. 

Holotypus: • Alphcn aan den Rijn. Zcgcrsloot-Zuid. 12 June 1999. C. IJ. Ulj,' 1286 (L)' . 
Etymology: "acillans. l,Winging to and fro. 

Pileus up to 18 x 8 mm when still closed. up to 32 mm when expanded. first whi tish. 
soon grey with cream or pale ochre centre below a pure white, hairy-tloccose veil that split 
up in hairy flocks and. a well as the pileus. very soon disappears. Lamellae. L = c. 35-45. 
I = 0 - 3. c rowded. free. at first white. soon grey to black. Stipe 60-150 x 1-3 mm. pure 
white, at first densely covered with bri:.tly. hairy-tloccose vei l. hollow. very fragi le and 
soon laying down: base up to 4 mm wide. clavate. 

Spores [ I 80. 9. 41 9.6- 13.8 x 6.3- 8.3 µm: Q = 1.35-2.05. av. Q = 1.55- 1.80: av. L = 
10.7-12.5 J.UTI. av. B = 6.7- 7.9 µm. ellipsoid or ovoid. less frequemly oblong. medium­
brown. sometimes very dark red-brown. wi th rounded ba e and apex. and c. 2 µm wide. 
cent ral germ pore. Basidia 2 1-37 x 8-1 1 µm. 4-spored. surrounded by 3- 6 p cudopara­
physes. Pleurocystid ia 50- 100 x 25 - 45 µm. (sub)utriform. oblong. e ll ipsoid or :.ubeylin­
drica l. Cheilocystid ia 40- 95 x 22- 40 µm. (sub)utriform. oblong. e ll ip:,oid or subglobo~e. 
Pileipellis a cutis. made up of elongate. often shon c lement . Veil made up of 25- 125 x 
8-40 µm. hyphoid e lemems in chains. Wall of the ~tipc 130- 240 ~un thick. C lamp­
connections present. c. 3-4 µmin diameter. 

Habitm & distribution - Rather common in short-mown lawns. :,olitary. seldom a few 
together. Known o nly from Alphen aan den Rij n (the Netherla nd ). from several lawns. 

Colleaio11s examined. THE Nb-OlhRLANDS: pro,•. Zuid-Holland. ,\lphcn aan den Rijn. Zcg.:r,1001-
Zuid. 7 June 1988. C.B. Ulje 1280: ibidem. R Sept. 1995. C.IJ. U/je: ibidem. 10 June 1999. C.8. Ulje: 
ibidem. 12 June 1999. C./J. Ulji' 1286 (holotypc. L): Zoctermcer, van Tuylpark. IOAug. 1999. C.8 . U/je. 

The very frag ile basidiocarp . the habitat. the usually somewhat less slender spores (often 
slig ht ly wider than broader) than in C. /agopus var. lagopus Fr.: Fr .. and the thin wall of the 
stipe arc the main characters by which to recognize C. lagopus var. vacillans. It is difficult 
to collect young basidiocarps in the field by reason of the very rapid developing and wilting 
o f the pi leus. Althoug h the pure (si lvery) white Stipe is very fragi le. it does not disappear 
as quic kly as 1he pileus and stipes can be found. often in great number. lying on the ground 
with a black. snotty remnant o f the pile us at the ir ex1remities. The stipc bend~ down as 
soon as it stan s to grow. even while the pileus i. still closed. Mic roscopically the wall 
of the Stipe is o ften thinner than 200 µm. though sometimes reaching 240 ~un. whe re.is in 
C. lagopus var. lagopus i1 usually lies between 200 and 450 µm. Nonethe less. most micro-
copical features are rather similar to C. lagap11s so we prefer at the mome nt to de cribc it 

as a new variety rather than to erect a new species. 
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Fig. 2. Cflpri1111~ lagopus var. 1•acilla11s. All figures from holotypc. 
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REVISED KEY TO THE SPECIES OF S BSECTION LAtsATULI 

(For nomenclature and full descriptions sec Uljt & Noordcloos. 1999) 

I . Spores with rounded-conical nodules ...... . . .. .................... C. calosp"rns 
I . Spores smooth. 

2. Basidia 2-spored. 
3. On dung; veil with some e llipsoid or subglobose clements: average spore breadth 

< 7.8 µm ..................... .... ......................... C. bicomis 
3. On compost o r saw-dust: veil without e llipsoid or ubglobose c lements: average 

spore breadth> 7 .8 µm .. . ... . ................ . .. . ........... . C. scobicola 
2. Basidia 4-sporcd. 

4. Growing on or near Ammuphila arenaria in yellow outer dunes .... C. ammophilae 
4. Habitat otherwi e. 

5. Veil of centre of pileus thick-walled. wall up to I µm thick ..... C. pacl1yderm11s 
5. Veil of centre of pileus thin-walled. wall < 0.5 µm thick. 

6. Veil cream, ochre. ye llow. orange or o range-red. 
7. Pileus with beautiful rust-coloured or o range-red veil. visible at least at 

base of stipe. soon slimy ......................... C. eryrhrocepha/11s 
7. Ve il cream. yellowish or ochre. not slimy. 

8. Veil cream or pale ochre: spores very broadly fusiform. av. Q < 1.5: on 
wood. often in wounds of trees: terminal c lements of veil up to c. 40 
~tm wide. nm yellowish encrusted ................... C. spelaiophilus 

8. Veil d istinctly yellowish o r ochre: spores e llip oid to ovoid. av. Q > 1.5: 
on clayey soil. mud or wood-chips: terminal element:, of vei l up to 
c. 20(- 25) µm wide. strongly yellowish encrusted .. C. ochraceo/a,u1111s 

6. Veil white, silvery grey or grey. 
9. Average spore leng th < 9.2 µm . 

10. Average spore breadth> 5.8 f.UTI . 
11 . Medium species: spores with av. Q < 1.3: not on dung: veil with 

clements of one kind: sausage-shaped in chains ....... C.jonesii 
11 . Small specie : pore wi th av. Q > 1.3: on dung: veil with two 

kinds of e lements: sausage-shaped and diverticulate 
C. ca11didola11at11s 

10. Average pore breadth< 5.8 ~un. 
12. On dung or mixed dung: spores wi th av. Q > 1.6: :.pores ell ipsoid. 

tending to cylindrical .................... C. pse11doradiat11s 
12. On wood-chip . soil mixed with pieces of wood or vegetable 

rcfu . c; spores with av. Q < 1.6: :.pores e llipsoid. tending to 
rhomboid ...... . ............................ C. geestemni 

9. Average spore length > 9.2 J.Ull . 
13. Average spore length < I 0.8 µm. 

14. Veil whitish or greyish. hairy-floccosc: spores ovoid or ellipsoid: 
on dung, mixed dung or compost-heaps. 
15. Ve il with one kind of clements, sausage-shaped in chains: 

pileus up to 30 mm when expanded: number of lamellae > 
35; spores 8.4- 11 .8 x 5.8-7.8 µrn ............ . . C. ci11ere11s 
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15. Veil with two kinds of elements; pileus up to 12 mm when 
expanded : number of lamellae < 30: spores 7.3- 10.7 x 4.8-
7 .2 µm .... ............. .......... C. cmulidolmwlus 

14. Veil whitish, cream or pale ochre. in small flocks; spores very 
broadly fu siform: in wounds of often living trees or on tumps 

C. spe/aiophil11s 
13. Average spore leng1h > I 0.8 µm . 

16. Average spore breadth > 8.2 µm ..... . ....... C. macrocepha/11s 
16. Average spore breadth < 8.2 µm . 

17. On dung or dung mixed with straw or hay: avcn1ge spore 
brcad1h > 7.8 µm: spores e llipsoid, tending to cylindrica 

C. mdia111s 
17. On soil. often mixed wi1h rotten pieces of wood. wood-chips. 

compost-heaps or vegetable re fu se; average spore brcad1h 
< 7.8 µm ; spores ellipsoid. 
18. Veil on pileus thin. cobwebby. looking silky; average 

spore breadth < 6.7 ~un ............... C. krieglsteineri 
18. Vei I on pileus abundant, hairy fibri llose: average spore 

breadth> 6.7 µm. 
19. Stipe very fragile. bending down before pileus ex­

pands: cxc lu, ivcly in lawns: stipe wall < 250 µm 
thick ................... C. lagop11s var. vacilltms 

19. Stipe rather firm. upright: usually on wood-chips and 
vegetable refuse; less frequ ent in lawns: Stipe wall 
up to 450 ~un thick . ........ C. lllgopus var. lagop11s 
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Le11coagaricus cr.·Jtallifrr ,pee. nov. i, described: 1his species was formerly known a, 
/_ rerr1111f in the in1crprc1ation of Bon ond 01hcr au1hur... u•11coax<iric11, sere,i11f sensu 
Kilhner 1, neo1ypified. and the following new combinations are made: Le11c0<1garirns 

sericifer. and L sericifer f. stricarel/11s. 

u11coaRarirns subg. Sericeomyces (Heinem.) M. Bon consist~ of ralher elegant. mo tly 
white specie . with a dry or s lightly viscid pileus covering which is made up of adnate 10 
ascending radiaily arranged hyphae. The species look disconceningly similar in the field. 
and on!)' microscopical examination reveals lhe differences. Cheilocy~tidia. pileus covering, 
and 10 a lesser extent. spore~. yield the best characters for identification. However. spore 
~hape and size are very variable. in pan due to the presence of 2- or I -spored basidia. Further­
more. the number of misshapen spore is often quite high. as it is in sect. R11broti11cti Sing. 
p. p. [L. s11bli11oralis (Kuhner ex Hora) Sing. and allies). The shape of the spores changes 
late during the maturation process: as a result. spores which are st ill on the lamella when 
examined. might have a slightly different shape from those which have been di charged. 
and studied in a pore print or on the stipe or pileu:, surface. 

Despite the facts that Bon ( 1993) gave an overview of all taxa published up to that date 
in Europe. and that ~evcrJI taxa have been described incc (e.g. Sericeomyces ci11ereo­
pallid11s by Contu. I 994: S. sardous by Zecchin & Migliozzi. 1998). there still is confusion 
about the interpretation of name and nor all collections can be assigned to a species. The 
name le11congarir11s sere1111s (Fr.) Bon & Boiffard has been u cd for several different 
~pecies: this history is here unraveled. L sert'1111s neotypified. and a second taxon currently 
known under that name is described as a new species. 

Due 10 the application of phylogenetics ba:,ed on equences of ribosomal nuclear Large 
Subunit (LSU) and Internal T ranscribed Spacer (ITS) (e.g. Hopple & Vilgalys. 1999: 
Moncalvo ct al .. 2000). i.ys1cma1ics of the Agaricales in general and of the famil y Agarica­
ceae (John on & Vilgalys. 1998: Johnson. 1999; Vcllinga. in prep.) arc quite unsettled and 
1urbulent. Funhermore. the trend in systematics is 10 arrive at a rankle s clas ification ba ed 
on phylogcnetics (e.g. de Queiroz & Gauthier. 1992. 1994: Hibbetl & Donoghue. 1998; 
Pleijel. 1999). In view of the c recent developments. my preference would be 10 refrain 
from making new combinations. and from placing the new species in a genus. However. 
the present survey has a practical aspect in the fom, of a contribution 10 the Flora agaricina 
neerlandica. in which all specie have 10 be placed in a genus. A there are strong indication 
that Sericeomyces Heinem. doe not form a monophyletic group (Vellinga. in prep.). a 
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conservative approach i taken. and Sericeomyces is here treated as a subgenus of Le11cn­
agaric11s. 

The notation 'Spores (45. 3. 2)' indicates that measurements were made o n 45 spores 
fro m 3 samples originating from 2 collections. The following abbreviations are used : av! 
(average length). avw (a verage width). Q (quotient of length and width). and avQ (average 
quotient). 

All collectio n studied and depicted. unless stated otherwise. are deposi ted in the I atio­
naal Herbarium Nederland. Univers iteit Leiden branch. The Netherlands (L). 

I. Leucoagaricus serenus (Fr.) Bon & Boiffard - Fig. I 

Agaricus sere1111s Fr .. Hymenomyc. Eur. ( 1874) 38: vpioro sereno (Fr.) Qu~I.. Bull. Soc. bot. France 
26 ( 1880) 45: /'se1uloboeosporo sere,u, (Fr.) Locq .. Bul l. lrimcst. Soc. mycol. Fr. 68 ( 1952) 169: I.At1wo· 
agoric11s sert1111s (Fr.) Bon & Boiffard. Bull. trimcst. Soc. mycol. Fr. 90 ( 1974) 301: Scriccomyces serem,s 
(Fr.) Hcincm .. Bull. Jard. bot. na tn. Belg. 48 ( 1978) 403. 

£xc/11ded. Lepioro u reru1 sensu J. Lange. Fl. agar. dan. I ( 1935) pl. 11 B (= L .ruicifer). - vpiora 
strena sensu A. Pc:1rs .. Trans. Br. mycol. Soc. 32 ( 1949) 258 (= l.11i11g11ipe.t). - l.£11c11a,iaricus sere1111s 
scnsu M. Bon. Doc. mycol. 11 (43) ( 1981 ) 52: ,en~u Candu,~o. Ri, . Micol. 33 ( 1990) 19: scn~u Chr. 
Lange. Doc. mycol. 25 (98- 100) ( 1995) 251: Sericeomyce., .,ere1111,· ,en,u M. Bon. Fl. mycol. Eur. 3. 
u!piotcs ( 1993) 85: scnsu Migl. & 8i1.zi. Micol. ita l. 24 (J) (1995) 80: ~cnsu Rodriguez Armas et al.. 
Doc. mycol. 18 (72) ( 1988) 67 (in all ca~c, L crystallifer). 

There are four diffe rent interpretatio ns of the name 'sl!renus·. Fries ( 1874) described it 
as a beautiful white mushroom. without giving any microscopic details. In thi group of 
macroscopically extreme ly similar. white. non-viscid species. micro copical characters are 
the only differentiat ing characters. Lange ( 1935) interpreted Lepiol(1 serena as a spec ies 
with striking. lagcniform c heilocystidia: thi species is now commonly known as Sericeo­
myces sericifu (Locq.) D0ssing. Klihner ( 1936) denounced th is interpretation. and u ed 
the name ·serenus· for a species with broadly clavate c heilocystidia . This interpretation 
has generally been followed ( Huij man. 1943: Wichansky. 1959: Malen~on & Berta ult . 
1970: Wuilbaut, 1986). though of course it has been used for several other species. Pearson 
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Fig. I . l e11coagaric11s sere1111s. Basidiocarps (x I ) . . pores. chcilocy,tidia (all from neotype. /i. C. Vel/i111111 
/604). Bar is 10 µm . 
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( 1949) mi interpreted the name for a species he was later (in 1952) to describe as L pi11-
g11ipes. a robust ~pecies with ellipsoid spores. close to L le11co1hi1es (Viuad.) Wasser. Several 
au thors (Bon. 1981. 1993: Rodriguez Annas et al.. 1988: Lange. 1995: Candusso. 1990: 
Migliozzi & Bizzi. 1995) gave a founh interpretation. In their de criptions the chcilocystidia 
arc narrowly clavatc. with crystals at the apex. Rodriguez Armas et al. (1988) expressed 
severe doubt whether this really was S. sere1111s: this doubt was supported by Malcn1ron (in 
Rodriguez Am1as ct al.. 1988). but Bon affirmed the determination (but of course. Bon 
used the name S. sere1111s for thi~ taxon). In the descriptions given by Candusso (1990). 
Migliozzi & Bizzi ( 1995). and Breitenbach & Kram~lin ( 1995) the chei locystidia are rather 
wide. wider than in the more typical collections. and their collections might belong to a 
different tax on. c. g. L 111e11ieri (Sacc.) Sing. Moser ( 1983) merged the two interpretations. 
as he stated that ·sterile hairs are davate or cylindrical'. The pecics with narrow cystidia 
with crystals on the top is here described as new. vit. as L crystallifer. The second pecies, 
Le11coagaric11s sere1111s (Fr.) Bon & Boiffard. is ncotypificd here in agreement wi th the 
interpretations of Klihner ( 1936) and lluijsman ( 1943) with the following collection: 'the 

cthcrlands. prov. Limburg. Cadier en Keer. Oren berg. 4-X-1989. £. C. Vellinga 1604 (L)'. 
Its field note and micro copical description arc as follows: 

Pileus 12- 35 mm, when young paraboloid, later applanatc with umbo. creamish at umbo. 
around umbo white and shiny radially fibrillose. Lamellac. in mall specimen L = 32. I = 
(0- ) I. mode rately crowded. free. slightly vcntricosc. more or less white, crcamish with 
age. with white finely flocculose edge. Stipe 35- 45 x 1.5- 3.5 mm. broadening downwards. 
hollow. whiti h cream. with above and below annulus finely pubescent-fibrillose covering. 
Annulus white. ascending. cottony. Context white and dull in pileus. white and shiny in 
stipe. Smell not distinct. when cut like rubber component of Lepiow cristaw-smell. 

Spore (25. 2, I Jin side-view 6.7- 9.1 x 3.6-4.3 µm. a\'I x avw = 7.7 x 4.0 µm. Q = 1.6-
2.4. avQ = 1.9. oblong. oblong-amygdaloid. with rounded or slightly acute apex. dextrinoid. 
congophilous. with metachromatic wall in Cresyl Blue. Basidia 23- 29 x 8.5- 9.5 i.un. 
4-spored. Chcilocystidia 35-60 x 12-15.5 µm. clavate. thin-walled. with long pedicel. 
Pleurocystidia absent. Clamp-connections absent. Pileus covering with adnatc. narrow. 
cylindrical. colourless hyphae. c. 3.0 i.un in diameter. Stipitipellis a cuti o f 3.0- 5.0 i.un 
wide cylindrical. colourlcs hyphae. with some, irregular. loose. slightly wider hyphae. 
Clamp-connections absent. 

The characters of this collection fit well with the description by KUhner ( 1936). though 
his basidiocarps were sl ightly bigger. In most collcctiom, studied. the spores were shoner. 
but otherwise no difference were noted. 

It is impossible to distinguish L serenus from l. crystallifer in the field . le11coagaric11s 
sericifer and its f. sericarel/11s can also be very similar. and all four taxa may be found 
growing in a single wood. 

The basidiocarps of both,_ sere1111s and L C1)Wtallifer retain a cream colour in exsiccates. 
and do not discolour brown on drying. like L. seririfer and its f. sericarellus. 

2. Leucoagaricus crystallifer Vellinga, spec. nov. - Fig. 2 

Lcucoagarico sereno ~imili~~imu,- ,-ed c heilocystidia anguste clavata apicc cry,tallis obtcc ta. 
Holotypus: 'The Netherlands. prov. Limburg. C:idier en Keer, Orenberg. 9-X-1991. £. C. Velli11gn 

1762 ( L)'. 
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Etymology: ·crystallifer' derived from the Greek. bearing crystal>, referring to the cry,tals on top of 
the chcilocystidia. 

Misllpplietl. Le11mll11aric11s sere1111s scnsu M. Bon. Doc. mycol. 11 (43) ( 1981 ) 52: , en,u Candu.-o. 
Riv. Micol. 33 (1990) 19: sensu Chr. Lange. Doc. mycol. 25 (98-100) (1995) 251: Seric<'omyus stm111s 
scn,u M. Bon. Fl. mycol. Eur. 3. L~piotc (193) 85: scnsu Migl. & Bizzi in Micol. ital. 24 (3) ( 1995) 80: 
sen~u Rodriguez Armas el al. in Doc. mycol. 18 (72) (1988) 67. 

Pileus 15- 40 mm. campanula1e. expanding 10 piano-convex. and applana1e wi1h low 
umbo. wi th slightly innexed margin. wi1h c ream to pale ochre coloured umbo. becoming 
more intensely coloured by two day af1er picking, around umbo while and radially hort­
fibrillose 10 s ilky-fibrillose. ome1imes slightly quamose. with margin slightly exceeding 
lamellac. rarely with pan of annulus attached to i1 . Lamellae. L = 45- 70. 1 = 0- 5. modera1ely 
crowded to very crowded. free. and often remote from stipe. omctimes anastomo ing. sub­
vent ricose. 1-3.5 mm wide. cream. very pale beige. with coneolorou to whjte nocculo e. 
rare ly even. edge. Stipe 20-70 x 2.5-6 mm. broadening downwards to often bulbous base 
(up to 8 mm), hollow. while and shiny. lengthwise fibrillosc. whi te-tomentose at basal part. 
becoming yellow wi1h damage. Annulus whi te, ascending. some1imes with a very dis1inct 
cuff around Stipe with a straight lower edge. and a fringed upper margin. and a narrow 
naring part. Context white and dull in pileus. white and shiny in stipe. Smell of intac t basidio­
carp indistinct. of cut basidiocarp variably reported: fungoid. unpleasant. as1ringen1-fungoid. 
slightly rubberish (like Lepiota cristata). Taste indistinct or absent. Spore print probably 
while. 

Spores ( 10. 10. 150] in side-view 5.5-9.0 x 3.5-4.5(-5.0) µm. avl x avw = 6.3-7.7 x 
3.9-4.2 ~un. Q = 1.45-2.1. avQ = 1.65- 1.9. varying from e llipsoid 10 oblong wi1h rounded 
apex 10 oblong-amygdaloid wilhou1 or with apical papilla. oblong-ovoid. ellip, oid to oblong. 
some with apical papilla. dextrinoid. congophilous. cyanophilous. and me1achromatic in 
Cre yl Blue. Ba idia 17- 28 x 6.5- 8.5 µm. 4-spored. Lamella edge sterile. Cheilocystidia 

Fig. 2. Le11coaxarirn.- crysrallifer. Ba, idioc.irp (x I). ,pore,. chcilocy:.lidi.i (A. from hololy1>c, I::. C. 
Ve/lingo I 762: 8. from J. P.11. M . Adema). Bar is 10 µm . 
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in tufts. 23- 51 x 5.5 - 13 µm, cylindrical. cylindrical-fusiform. narrowly clavate. some with 
a te ndency to be utriform. colourless. slightly thick-walled. with (a few without) small to 
big c rystals at apex. Pleurocy tidia not observed. Pileus covering a cutis with bundles o f 
adnate radially arrnngc<l hyphae. 3.0- 12 µm wide. wi th adnate to slightly ascending tenninal 
element with rounded apex. colourless. rarely with some pale brown intracellular pigment 
in lower lying wider hyphae. Stipitipell is a c utis o f narrow. colourless. 2.0- 4.0 µm wide 
cylindrical hyphac. rarely with a loose covering of wider. cylindrical and branched. colo ur­
less. hyphae. Clamp-connections absent. 

I labi tal & distribution - Solitary or in small groups . saprotrophic a nd te rrestrial in 
humus-rich sandy and loamy soil . in deciduou woods. rather rare in the Netherlands. Sept.­
Oct. Widespread in Europe. 

Collectio11.f e.w111i11e<I. THE NETIIERLANOS: prov. fxml-Hulland. Santpoon. Duin & Kruidberg. l 9-
IX-1983. A.G. Hecker: Blocmcndaal. Koningshof. 2-X-1 995. £.C. Velli1111ll l'N4: ibidem. 20-IX-1997. 
A.(;. llt>rkrr: prov. Zuid-Hulland. Wassenaar. Raaphor,t, 30-IX- 1989. J.P. II. M. A,lemo: prov. Limburg. 
Bcmclen, Uemclerberg. 22-VI 11- 1993. J.C. le1111ir (coll . £. C. \lelli11ga 1896): Cadier en Keer. Oren berg. 
9-X- 199 1. £. C. Ve/lingo 1762 (holotype. I.): Elsloo-Gcullc. Bundcrbos. 7- IX- 1996, £. C. Velli1111a 2019: 
Gronsvcld. Savclsbos. 22-IX-1979. T/r. lY. K11ypu I 308. - GEK~t,\NY: Badcn-WUmemberg. Gottenheim. 
Wasenwei ler Wald. 3-IX-1998. H.A. Huijser6112 and s.11. (herb. Huij~er) . 

u11coagaric11s rrystallifer was commonly known as L. sere1111s (see also di eussion under 
the latter. and the mi applied names). However. it is easily separated from that pccics by 
the narrow. slightly thick-walled cheilocy tidia with a distinct crystallifcrous apex. 

Sericeo111yces ci11ereopalfid11s Contu comes close. ha a lso relatively narrow. but thick­
wallcd. c heilocyi.tidia with coarse crystals at the top. but the p ilcus is pale grey. al least at 
centre. and vi c id (Contu. 1994: Migliozzi. 1998). 

Three species. viz. Le11coagaric11s 11u:11ieri. L s11bl'oll'at11s (Mal. & Bert. ) M. Bon. and 
Sericeo111yces singeri M. Bo n ex Contu & Signor .. are clo e ly related to L crystal/ifer. as 
they all have crystals on the cystidia. All three species were described from sandy habitats 
in the Mediterranean region: they all have a bulbous base. with vol val re mnants present in 
I~ me11ieri and L. s11brnlm111s . and they differ from each other in spore hape and the extent 
to which the pileus covering is differentiated ( Bon. 1993: Signorello & Contu. 1998). These 
charac te rs. and the shape of the cystidia. differentiate them from L. crystallifer. 

Le11coagaric11s crystallifer is not uncommon in the Netherlands. and has been collected 
both in the dune a rea. and in southern Limburg. Surprising ly. Kcldem1an ( 1994) did not 
de~cribe the pre e nt species in his overview of southern Limburg species. 

3. Leucoagarkus sericifer (Locq.) Vellinga. comb. nm•. - Fig. 3 

Basionym: Pletuloluwo.,pora sericifrra Locq .. Bull. trimcst. Soc. mycol. Fr. 68 (1952) 169. nom. 
nov. for upiow sericea (Cool) Huijsman. Meded. Ned. mycul. Vereen. 28 ( 1943) 46. no n L. sericea 
l\1a~,. ( 1912): f...,piolll crislltl<J var. sericta Cool. Meded. ed. mycol. Vereen. 12 ( 1922) 23: u11coagaric11s 
srrketts (Cool) Bon & Boiffard in M. Bon. Doc. mycol. 9 (35) ( 1979) 40: Serireomyce., sericttts (Cool) 
Contu. Cryptog .. Mycol. 12 ( 1991 ) 6: Lepiolll sericata KOhn. & Ro magn .• Fl. anal. Champ. sup. ( 1953) 
405. ~upcrn . norn. nov. for lepiota srricra (Cool) lfoijsman : Sericeomyces sericams (Kiihn. & Romagn.) 
lleincm .. Bull. Jard. bot. nntn. Belg. 48 ( 1978) 404: upiolll sericifera (Locq.) Locq .. Fric,ia 5 ( 1956) 
294: Sericeomya., sericifer(Locq. ) Dossing in Knudsen & Hansen. Nordic J. Bot. 11 (1991) 481 . 

De pite the complicated nomenclatorial history of the name ·sericifcr'. the combination 
in Le11coag<1ric11s had not been made: this lacuna is now filled . 
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Fig. 3. le11coagarirns sericifer f. sericifer. Chc ilocys1idia (A. from£. C. Vel/i11ga 21 16: 8 . from Jali11k 
& Na111a 6208; C. from J\.A.R. de Meijer60./). Bar is 10 ~un. 

Fig. 4. leucoagaric,,s sericifer f. serica1el/11s. Chcilocysi.idia (A. from £.C. Velli11ga /929-. B. from £. C. 
Velli11xa 20/3; C. from C. Bas 8842). Bar is 10 µm . 
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4. Leucoagaricus seric ife r f. s ericatellus (Malenc;.) Ve llinga. comb. & stat. nov. -
Fig. 4 

8 :1.~ionym: Lef}ima sericatel/a Maleny, in Mal. & Ben .. Fl. Champ. ~up. Maroc I ( 1970) 152; le11co· 
axarirns suia11el/11s (Malen~.) M. Bon. Doc. myeol. 9 (35) ( 1979) 40: Sericeomyces .,ericate/111., 
(Maleny.) M. Bon. Bull. trimc~I. Soc. rnycol. Fr. 96 ( 1980) 172: Sericeomyces serica111s var. sericate/111) 
(Malen~.) lieinern .. Bull. Jard. bol. natn. Belg. 48 ( 1978) 404. 

This taxon has been considered a species by some authors (Malens:on in Malenc.;on & 
Be rtault. 1970; Bon. 1980. 198 1. 1993), by others a variety of l. sericifer (Heinemann, 
1978). The main characters to separate the two taxa arc the number o f spores per basidium 
(4 in l. sericifer. and 2 in L. sericatellus). and the shape of the cheilocystidia: big. and 
distinctly lageniform with a long neck and a slightly widened capitulum in l. sericifer. and 
relatively small and lacking a widened capitulum in l. sericatellus. Bon ( 1980) warned of 
the existence of variants with a high number of 2-spored bas idia in l. sericifer. The col­
lections examined for th is study y ie lded a huge variation in shape and size of the cheiJo­
cy:-t idia. combined wi th 2-~pored and 4-spored basidia (Figs. 3 & 4). Collections exist with 
4-spo red basidia and relatively small cystidia. a longside collection with 2-spored basidia 
and big ·typical' sericifer cheilocystidia, and all intermediates. Crystals on the cystidia were 
never found. though arc reportedly present in l . sericifer (e.g. Ke lderman. 1994). Another 
difference between the two tax a is said to be the size o f the trama elements. relatively narrow 
in L. sericifer. and relatively broad in l . sericatcllus. 

Both L. sericifer f. sericifer and f. sericarellus show the typical brown discoloration of 
the basidiocarps on drying; exsiccates arc easily distinguished from L serem,s and L crys­
tallifer. 
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A NEW SPF.CJK<; AND A NEW SECTION OF THE GENUS MYCENA 
FROM T HE NETHERLANDS 

A.P. VAN DE OERG 1. 1\ .E. VA, DEN BERG-BLOK 1. M.E. NOORDELOOS 2 & C. 8 . UUEJ 

Myce11a ce<"idi<1pl,i/a i, newly described and illu crmed. h gmw, on knoppcr g:ills on 
Che cup~ of Q11en:11s rolmr. and wa, collecccd from a single ,ice in che Necherlan<h. 1-luy~ 
ccn Donck c,cncc. Ahhough the new species re emblcs a ,pccic, of sccc. Saccl,ariferae. 
ic differ~ in che negacive Mel1.er-rcac1ion on che lamclla crama. TI1c new ,eccion Cecidio­
r1/,i/t1e is chcrcforc propo,cd here co accommodace chc new species. charnc1eri1ed by warty 
elemcnc, of ch.: p1lc1pcllis, amyloid spores. and ab~ence of plcuro- and chcilocyscidia. 

During a foray of a local working g ro up o f 1he Dutch Mycological S0cie1y an inicrcsting 
species of Myc:ena wa collected in ' Huys 1cn Donck' es1a1e al Ridderkerk. Zuid-Holland 
province, The e1herland,. Under a row of Quercus mb11r L. a large number o f old knopper 
galls (ou1growths on acorn cupules cau~ed by 1he gall-wa p Andrirns q11erc11sca/icis) were 
found. some of which carried one or more small whi1e fruit-bodies of Mycena. Although 
the e fruit-bodies were at firsl reminiscent of M. adsce11de11s, which occurred o n some of 
the twigs among the galls. they were different upon closer in pcction. Unde r a magnifying 
gla s ( IO x) 1he fully expanded pileus showed a con i temly brownish cen1re and a conspicu­
ously fi mbria1c margin. The stipe was entirely pruino e with a slightly bulbo us base. Micro­
scopic examination revealed a complete lack of lamcllar cy:nidia. The species could not be 
keyed out ui.ing the monograph of Maa Geestcranus ( I 992) as it did not seem to fit in any 
of the defined ec1io n . It is therefore described here as new. and a new sec1ion is proposed 

to accommodate it. 

~IATERIAL. PRESENTATION AND ABBREVIATI0 1 S 

Spores and lamellar 1rama were sllldied in Mclzcr's reagent and in water. 1he pilcipellis 
and other details in Congo-red. Colours are described according 10 1hc code~ of Munsell 
( 1975) and Korncrup & Wanscher ( 1978). indicated as Mu. and K. & W., respectively. 01her 
abbreviation arc: av. - average: L - leng1h of spo res : Q • quoticnl of spore length and width: 
W - spores in side view. The notation 145, 3. I] means: 45 spores from 3 specimens from 
I collection were measured. 

RESULTS 

Mycena cecidiophila, spec. 110v. - Fig. I. Plate I 0. I I 

Piku~ -1 - 10 111111 lacus. subglobosus. cllipsoideus vel O\'oidcus. dcmum campanulacus vet coll\cxus. 
inicio gri,eo-brunncus margine ;1lbidus. demum albu< ccncro bnmncus. mnrgine albidus. dcncato,. fimbria-

I) l'vlcrcllaan 192. 2902 J K Cape lie a/d IJsscl. The Necherlands. 
2) Corre,ponding auchor. e-mail: Noordeloos@nhn.leidcnuniv.nl. Nacionaal Hcrb:irium Nederland. 

Univer<ice ic Leiden branch. P.O. Box 95 14. 2300 RA Leiden. The Ncchcrland,. 
3) Van Dijkscraac 21. 2-I05 XE Alphcn aid Rijn. The Necherlands. 
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Fig. I . Myre11a reridiopltila. Sp. = spores. x 2000: Pp. = pilcipellis: M = pi lei pell is :it margin of pilcu~: 
C:iu. = caulocystidia (all microscopical details X 800. :ill figs from holo1ypc). (Del. C. Ulji!.) 
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1us. Lamcllac angus1c-adna1nc. albac dcmum crcmcac. S1ipc 12-22 x 0.5- 0.75 mm. cylindraccus. al bus 
vd pallid.: brunneu~. hyalinu~. 1010 pruino~u . versus basim subbulbosus. villosus. 

Spor:ic 5.0- 8.5 x 3.0- 4.5 µm. Q " 1.5- 2. I. Qav I. 7- 1.8. cllipsoidea. ovoidea vel cylindracea. amyloi­
dca. Ba.~idia I 1- 18 x 6.5- 8.0 µm. 1c1rasporigcra. Chcilo- vcl plcurocys1idia nu Ila. Pileipellis ex acan1ho­
cy,1i~. 20- 70 x 8.0- 25 µm cylindraceis. subglobosis vel fusiform is confcrtim vcrrucosis composita. Trama 
lamcllurum haud :,myloidcu nee dex1rinoidc.i. f-ibulae pre~eme~. 

Ad galli pulrida cupularum Qucrcorum. 
llolmypus: The clhcrland.,. prov. Zuid-Holland. Riddcrkcrk. Huys ten Donck. 13-VII- 1998. A. P. 

1·011 de11 Berg & A.£ . ,·,111 de11 Berg-Blok s. n. (L). 

Pileus 4 - 10 mm when expanded. at first subglobose. ellipsoid or ovoid, then expanding 
to campanulatc or convex. finally flattened. with dcflcxcd margin becoming slightly recurved 
when old; in primordia grey-brown at centre (Mu. 10 YR 3/3; K. & W. 5E/F4). white hail)'­
noccose al sides and ba.~e. when expanded whitish with brown centre (Mu. 10 YR 4 /3: 
K. & W. 6E4 finall y IO YR 5/3; 5D/E4 or somewhat paler) . minute ly pruinose toward:. 
margin. dentatc-fimbriate at margin (handlen ). Lamellae. L = 20- 30. 1 = I . distant. narrowly 
adnate. some1imcs fom,ing a pscudocollarium, ventricose, white. becoming cream when 
old. with entire. concolorous margin. Stipe 12-22 x 0.5-0.75 mm. cylindrical with some­
what bulbous base. white or brownish. somewhat hyaline. entirely evenly pruinosc. hail)' 
at base. 

Spores 145. 3, 115.0- 8.5 x 3.0- 4.5 µm. on average 5.8-7.0 x 3.4 -3.8 J,UTI; Q = 1.55-
2.05. Qav = 1.70- 1.80: ellip. oid to oblong. rarely subcylindrical in side-view. oblong to 
ovoid in frontal view with rather pronounced apiculus. amyloid. hyaline. thin-walled. Basidia 
11 - 18 x 6.5- 8.0 J.Ul1. 4-spored. Cheilo- and pleurocystidia absent. Pileipellis a cutis made 
up of diverticulate. cylindric or slightly inOated elements. 15- 50 x 2.0- 6.0 J.Un, with acan-
1hocys1 terminal clements. Acanthocysts clavatc, less frequently cylindrical. subglobose 
or fusiform, 20- 70 x 8.0- 25 µm, verrucose with nipple-shaped to cylindrical warts up to 
2(-2.5) x 1.0 µm ; 1hc fusiform type usually with smooth ro trum. Subpellis made up of 
radially arranged. cylindrical. oblong or fusiform clements. approximately 20-100 x 5.0-
30 J.UTI . with smooth walls or with sca1te rcd divcrticulac. Caulocystidia 30-70 x 10- 22 
J.UTI, mostly conical to broadly conical. with acute. sometimes ros1ra1e apex. sometimes with 
needle-like extension. less frequently broadly clavate. ellipsoid or ovoid. wi th thin. smooth 
walls. Trama of lamellae not amyloid or dextrinoid. Clamp-connections present. 

Habi1at & distribution - On decaying knopper galls on Q11erc11s rob11r acom cups. Only 
known from the type-locality at Ridderkerk. 

Callerrimz examined. THE '1-:rHhRLANDS: prov. Zuid-Holland. Ridderkcrk. Huys ten Donck. 13 July 
I 998. on knoppcr gall. also including specimens ob1ained from subsequent fruc1ifica1ion on the same 
galls. A. P. ,·an den Berg & A.£. 1•,111 de11 Berg-Blok (holo1ypc. L). 

Myce11a cecidiopliila has a number of characters which would place it in sect. Sacclwri­
Jerae. in particular the type of pileipellis with aeanthocyst terminal elements and amyloid 
spores. However. all members of this section have well-differentiated cheilocystidia (De • 
jardin. 1995). with the exception of M. incamative/11111 Desjardin. More important is the 
fact that our species does not have amyloid or dextrinoid trama. which is considered an 
essential feature of sect. Sacclwriferae (Desjardin. 1995; Maas Geesteranus. 1983; Maa 
Gee tcranus & de Meyer. 1997, 1998).11,c combination of warty elements in the pi lei pell is. 
amyloid spores. absence of chei locystidia. 4-spored basidia, and negative Melzer-reaction 
of the lamcllar 1rama docs not fit any other section in the classification of Maas Geesteranus 
( 1992). The absence of cheilocystidia suggests a place in ect. Radiarae. but in that section 
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the specie are medium-sized . with a centrally squamulose pikus and smooth clements in 
the pile ipe llis. A new section is therefore propo eel here to accommodate our new species: 

Myccna section Cccidiophilae. :,eel. 11011. 

Basidiom:ua srn tur:i parva. Spor:ie amyloidcac. Chci lo- vcl plcurocy~tidia nulla . Tmma lamcllan.1111 
iodi haud rcagcntia. Pilcipcllb :1 clcmentatibus inf1atis verrucosis constituis. C:1ulocystidia conicoidca. 
glabra. 

Holotypus: Myce11a cecidiophila v.d . Berg. v.d . Herg-Blok. Noordel. & Uljc. 

Fruit-bodies s mall. Spores amylo id. Chcilo- and plcurocy tidia ab. c lll . Lamcllar trama 
not amyloid. Pileipell is a cut is o f inflated. waned eleme nts. Caulocys1idia conical. moo1h. 

Holotype: Myce11a cecidiophi/a v. d . Berg. v. d. Be rg-Blok. Noordc l. & Ulje. 

The type locality at the private ·Huy ten Donck· es1a1c is renowned for its mycoflora. 
To date nearly 500 species have been recorded. many o f which are included in the Red Li t 
of endangered macrofungi in the etherlands (Arnolds & Kuyper. 1996). A variety of (prima­
rily deciduous) o ld trees and hrubs grows on a rich clayey i-oil. Only a limited number of 
visitors is allowed access and main1enance is · fung us-friendly". A local working group of 
the Dutch Mycological Society ( Working Group O ud-Rcijerland) ha~ been organising more 
or less regular forays to update 1he o ld rc::cords. during o ne of which our fi nd was collected. 
T he gaJI were at least o ne year old. embedded in liue r under various l>hrubs. and soaking 
wet due to a pe riod of continuous damp weather. After collecting 1he gall~ the frui1-hod ies 
soon collapsed and turned brownish. 

In the type locality several knopper galls bearing I to 3 fruit-bodies were found. Return 
visit~ yielded a few more speci mens. Most remarkably. they seemed 10 be associated exclu­
s ively with this type of gal l. Some s ma ll twigs among the galls carried M. adsce11de11s. but 
no, a s ingle instance o f mixed occurre nce was noted. This suggests that the substr.ite might 
be typical for this species. 

If the ne w species were truly confi ned to the:: knopper gall ubstrate . it would be a rare 
species in nature. Knopper galls appear as irregular outgrowths of acorn cups of Q11errns 
robur or Q. petraea. 1l1ey are the result o f a n infection by the agamic generation o f the gall 
wa p A11dric11s quercuscaliris ( Burgsd .). To accommodate the sexual generation. the life 
cycle o f this organism requires a nearby ccond host (Q. cerris L.). which is far less common 
(pl:u11cd in parks and lanes). This restricts the occurrence of this type of gall and consequently 
that o f any putatively associated fungus species. In the type locality a few Q. cerris trees 
arc indeed present. 

To our surprise it was easy 10 grow more fruit-bodies on the galls by keeping them e mbed­
ded in soaked humus in a simple transpare nt container with s mall ho les at a moderately lit 
spot at home at temperatures around 17 °C. Within day after collection a firs t flu. h of new 
fruit-bodies was obtained . Unfortunate ly the true significance of our fi nd wa 1101 imme­
diate ly recognised and 1110 t o f the early material was not retained . Occasional basidiocarps 
continued 10 appear for several mo nths. Al first the only other visibly recognisable fungus 
spec ies was Ciboria batschimw which is specific to the intc::rior tissue of o ld acorns. Fructifi­
cation seemed c ritically de pendent on keeping the galls and 1he humus bed soaked. A later 
collec tion o f galls fro m the same s ite also produced occasio nal fruit-bodies. On fora)' at 
o ther estates more knopper galls we re found. suggesting a general abundance of this type 
of plant disease during 1hc previous fruiting season I knopper gall occurrence shows strong 
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yearly fluctuation. according to H.A. van der Aa (pers. comm.)]. However. no specimens 
of the new Mycena pecies were found. Galls collected at these sites and kept under the 
same conditions as described above did not develop any fruit-bodies. Afte r two month 
only a few fruit-bodies of M. ga lopus developed on the additional gall collections. 
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ASCOZONUS MONASCUS, A NEW SPECIES OF ASCOMYCETES FROM 
GREAT BRITAIN 

J. VAN BRUMM ELEN I & M.J . RICHARDS01' 2 

A \1'11:01111., 11w11t1\l' 11., Brumm. & M.J . Richard~on. a new coprophilous a~com)'CCIC from 
Scotland. b dcscnbed and illu,1r:ned. II i, charac1en1.cd hy a,coma1a developing only a 
,inglc mullisporcd a,cus. wilh a subapical ring and a smal l opcrculum a1 the apex. and a 
fe" excipular cells near the base. 

At the end of December 1998 the second author incubated rabbit dung from the ndghbour­
hood of Edinburgh in a moist chamber. After seven days numerous appare ntly naked asci 
developed on the dung surface. on bundles of mycelial hyphae and on the surface of fnii t­
bodic of other coprophilous fungi. 

From the ~tructure of the asci. wi th a conspicuous. subapical ring. a conical apex. and a 
small opcrculum it is clear that this fungu~ belongs to Asrn::.o,r11s (Re nny) E. C. Hansen. 
Since it docs not agree with any of the specie of Asco::.01111s de. cribcd thus for. it is described 
a~ a new species. 

Ascozonus monascus Brumm. & M.J . Richardson. spec. 1101'. 

A,comata solitaria vcl arctc aggrcgata. ,upcrficialia . scssi lia. 45-60 µm diam .. 150-180 µm aha, 
initio suhglobularia. deindc oblongo,ellip,oidca. alba. constan, ex a,-co unico ct paraphysibus paucis. 
Excipulum rcduc1um. 1cx1ura globulo~a. A,.ci saepc curvati, latc clavati. apice conico. annulato oper­
culatoquc. 11 2-145 x 39-50 µm. 150-200-sporis. paric1c iodo haud caerule,ccnte. Sporarum fasciculi 
ovoidei. 57-80x 32-38 µm. 1-\ ~co~porae radiantes disposi1ae. fusifonni ,cllipsoidcac. ,acpc le niter :1sym­
mc1ricac. hyalinae. 8.7-9.8(-1 1.5) x 3.6-4 .1 (-4.6) µm. lncve~. Parnphy~cs potius rarae. irregulariter 
C) lindricae. sinuo,ae. ramo,ac. 2.0 2.5 µm la1ac. apice leviter inf1a1ae. hyali nae. cxtrcmo :isci ob1eciac. 

In fimocunicularum incoli1. 
Holo1ypus: Great Britain. Scotland. Ncwhnilcs near Edinburgh. M.J. Ricltardso11 109/98 (L). 
Etymology: from Greek, µovo;. alone. ,ole. ~tngle. and aoK<X;. a leathern-bag or sack: with a single 

al.CU), 

A comata oli tary. in ~mall groups. or clo. e ly gregarious. sometimes fom, ing a waxy­
looking crust. superficial. se~sile. 45-60 µm diam .. 150- 180 µm h igh. consisting each of a 
single a~cus surrounded by a small number of paraphyses and some excipular cell near 
the ba e. at first subglobular and c losed (eleistohymenial. Fig. ID). then opening and oblong­
ellipsoid. white. Hymenium and hypothecium not differentiated. Exc ipulum reduced to a 
few thin-walled, isodiametric. rounded cells about I 0-30 µm diam. (textura globulosa) 
near the base of the ascus. extending about 50- 60 µm up the ascus: without cilia or hai rs. 

Asci broadly clavate wi th a shon c urved base. with a conical pointed apex, 112-145 x 
39- 50 µm. with a 1.2- 1.5 µm thick subapical ring 35- 40 µm diam. at the inner side of the 
wall. ending with an operculum (or 'apical disk') 5- 9 µm aero s. reaching a thickness (after 

I ) Nationaal Hcrbnrium Nederland. l,;nivcr~i1ei1 Leiden branch, P.O. Box 9514. 2300 RA Leiden. The 
Netherland~. 

2) 165 Braid Road. Edinburgh EH JO 6JE, Scotland, Uni ted Kingdom. 
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Fig. I. A ,cozo1111s m<11ww·11,. A. Lateral view of living ripe fruit-bodies. x 400: 8 . detail of fruit-body in 
median ~ection without asco,pore,. ,howing apprc~,cd paraphy,c, (p) and cxc1pularcell, (ex). x 1000: 
C. lateral view of fruit-body. showing layer of paraphyse~ covering the ascu,. x 600: D. median section 
through fn1it-body in early me~ohymcnial phase. ~howing a~cus mother ce ll surrounded hy a clo~ed layer 
of cxcipularccll,. x 1600: 13. detail of ascu, apex with ~ub:1pical ring (,r) and opcrculum (op). x 2000: 
F. ascospores. x 1600 (all from holotypc of A. 111011asc11s). 
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well ing) of2.5 µmin the centre . 150-200- pored. o pening at the top along the operculum 
above the subapical ring with a bi-labiate or laciniate split: the wall not staining blue with 
iodine. A cospores united in a single ovoid cluster 57- 80 x 32-38 µm. arranged as if radi­
ating fro m a central spind le and ejected together. fusifonn-ellip oid with rounded or truncate 
ends. often slightly asymmetrical (le ngth / wid1h ratio 2.2-2. 7. average 2.38). hyaline. 8.7-
9.8(- 11.5) x 3.6-4. 1 (-4 .6) µm. wi thout o il drops or granules. 1101 easily producing air­
bubble . mooth. Paraphy es rather scarce. septate . s inuous. bending inwards at the apex 
to cover the a!)cus apex. hyalinc. 2.0- 2.5 ~tm thick. enlarged up to 4 - 7 µmat the tip, not 
embedded in mucus. 

Habitat - Only known from dung o f rabbits. 

Spee'i111e11s examined. GRl:.A'r BRIT/\11'<: Scotland. Ncwhailc~. nc:.ir Edinburgh (55°56.4' N. 3°4.6' W). 
2 l .Xll . 1998. M.J. Ricl111rtlso11 109/98 (holotype of A.<co;o1111s m,masc11s. L): We~, Lothian. Polkemmel 
Country Park (55°51 .7' • 3°43.1' W). 29.X ll. t998. M.J. Riclwrt.l.wm I I l/98. 

As in o ther species of Ascozo1111s. the tiny. delicate. white fruit-bodie develop o n the 
surface of the d ung as well as on hyphal bundles or fru it-bodie o f other fungi. 

An asco pore number bclwccn 150 and 200 a in A. mo11asc11s has not bee n recorded 
before in the genus. The highest ascosporc number in Ascozo1111s till now was found in 
A. s11bhirt11s (Renny) E. C. Ha nsen wi th up 10 128 spo res per ascus, but it ha many a ci in 
a fruit-body. and a well-developed receptacle with a ciliated margin and several rows of 
connate hairs below. 

In an unpub lished series o f exact ascospore counts in multi- ·pored stra ins ofThelebol11s 
and As,·o::.01111s the first author could confi rm the constant spore number within any given 
strain as found hy Wicklow & Malloch ( 197 1) in Thelebn/11s. As a re. ult of uccessive mito­
ses the spore number found was up to 2n, with the restriction that . as in 8- pored asco­
mycete . sometime in a certain line one or a few abortive spores are produced . 

Little attent ion has been paid to the early development of the ascomata in specie of 
Asco:.01111s. The descriptions and images published by Rc nny ( 187 1. 1873, 1874) suggest 
the presence o f paragymnohymenial ascomata (Van Brummelen. 1967), but in A. 1110,wscm 
the ascogenous system is extremely reduced: neither re mnants o f an ascogonium nor of an 
antheridium could be found near the ba:-e of young asci. As in wsinbolus 111n11asc11s Kimbr .. 
the a:,.cu. di rectly develops fro m the ascogonium ( Kimbrough. 1974: Kimbrough & Be nny. 
1978). In the early stages the ascogonium and the ascus-mother-cell arc complete ly sur­
rounded by excipular cells (Fig. ID). During the prohy menial or early mcsohymenia l phase 
these clcistohymenial ascomata open and the hyme nium. here consisting of a single ascus 
surrounded by cvcral paraphyses. becomes exposed. The ri1>Cning ascus shows a restricted 
receptacle at it ba c. and remains enclosed with a tight single layer o f appressed paraphyse. 
(Fig. IC). 

T he operculum at the top of mature asci i, often found e ncirc led by an irregular collar 
consisting of the swollen e nd o f twelve to twenty paraphy cs (Fig. I B ). 

While the operc ulum in most species of Ascownus shows a diameter o f 2 to 3 ~un. it 
reaches a w idth o f 5 to 9 µm in the present species. 

Studies of ascu apex ultrastructure in species of Ascnzo1111s (Van Brummclcn. 1974. 
1978. 1994. 199&) revealed a most peculiar and constant apical apparatus described as the 
Asco::.0111,s type. 111c Ascn::.mws type o f ascus apical structure shows clear resemblance to 
both the Thelebol11s type and the Octospora type by the presence o f a s ubapical ring in the 
lateral ascus wall at :,ome distance below the ascus tip: while in Ascow1111s and Thelebolus 
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the subapical ring is a constant prominent wall thickening which acts as a barrier against 
dehiscence of the ascus top below the level of the ring. it is a far less pronounced s1rncture. 
at some distance below the future rather roughly delimited operculum. in the Oc,ospora 
type (typical of the Pyronemataceae). The last can be made visible by staining, electron 
microscopy. or pos1-mor1em water imbibition of wall layers. 

Samuelson ( 1978) i n a study of the ascus apical apparatus in representatives of the 
Pyronemaiaceae. studied the ascus of A. wool/1ope11sis (Renny) E.C. Hansen. He failed 10 

find the typical opcrculum and arrived at the remarkable conclusion that the apical apparatus 
in this species most clearly re embled that of A111hracobia me/a/oma (Alb. & Schw.: Fr.) 
Boud. 

REFERENCES 

Brummelen. J. van. 1967. A world-monogroph of the genera Ascobolus and Saccobolu, (Ascomycetc, . 
Pezizalcs). Pcrsoonia (Suppl.) I: 1- 260. 

Brummelen. J. van. 1974. Light and electron microscopic s ludic, of the ascus top in Ascor.onu, wool· 
hopensis. Persoooia 8: 23-32. 

Brum.mclcn. J. van. 1978. The opcrculatc ascus and allied form~. Pcr~oonia 10: 113- 128. 
Brummclen. J. van. 1994. Problems in the systematics of Pczi7 .. alc,. In: D. L. Hawkswonh. A~comyccte 

systematics. Problems and perspectives in the nineties. New York. 
Brummclcn. J. van. 1998. Reconsideration of relationship\ within the Thelcbolace~1e based on ascus ultra· 

structure. Persoonia 16: 425- 469. 
Kimbrough. J. W. 1974. The structure and development of Lasiobolus mona.(cus sp. nov. (Pc,inles. A-co· 

lll)'Cctcs). Mycologia 66: 907-918. 
Kimbrough, J. \V. & G. L. Benny. 1978. The fi ne ,t ructure of :ascu, development in L1siobolus monascus 

(Pclizalcs). Can. J. Bot. 56: 862-872. 
Renny. J. 1871. A description of , omc ,pecies of the genus Ascobolus new to England. Trans. Wool hope 

Na t. Fld. Club 187 1: 45- 48. 
Renny. J. 1873. ew species of the genusAscobolus. Trans. Woolhopc Nat. Fld. Club 1872- 3: 127-13 1. 
Renny. J . 1874. New species of the genu, ,\ scobolu,. J . Bot .. Lond. 12: 353- 357. 
Samuelson. D.A. 1978. Asci of the Pezizales. 11. The apica l apparatus of rcprcscnm ivcs in the Otitlca­

Aleuria complex. Can. J. Bot. 56: 1876- 1904. 
Wicklow. D. & D. Malloch. 1971. Studic, in the gcnu, Thclcbolu,: temperature optima for growth and 

3..\COCarp de"eloprncnt. Mycologia 63: 11 8- 131. 



PERSOO ' IA 
Volume.: 17, Pan 3. 491 - 493 (2000) 

APH ELARIOPSIS KUPEMONTIS: A NEW AURICULARIOIO SPECIES 
FROM CAMEROON 

PETER ROBERTS 

n,c Hcrbarium. Ro)al Botanic Gardens. Kew. Surrey TW9 3AE. United Kingdom 

A new cla\'ario1d fungu, wuh auricularioid basidia i, dc.:,cribc.:d from Cameroon in West 
Equatorial Africa. 

Only five species o f auricularioid fungi have been described wi1h clavarioid (cluh or coral­
shaped) basidiomcs. and 1hesc arc di tributed among four separate genera: Aphelariopsis 
Jil lich. Eocm11arti11111 Atk .. Neotyp/111/a Wak .. and Pcm,phelaria Corner. Whilst preparing 
a paper on holobasidiomycetous clavarioid fu ngi from Cameroon (Robcr1s. 1999). a s ixth 
auricularioid spec ies was discovered. the fir..t such recorded from Africa. which is here 
de cribcd as new. 

Aphelariopsis kupemontis P. Robcns. spec. nm•. - Figc;. I. 2 

Ba,idionwt;, p1c.:ruloidc:1. 40- 50 mm aha. Jicho1ome ramo,:i. gri'\Co-:ilb:i. Hyphac hy:ilinac vcl brunnc­
ac. 3-5 µm l:11ac, cfibulatac. Prob:i~idia subglobosa vcl cllipsoidca. 10-12 µm diam .. s1ipitata. Epiba<idia 
tubulo,a, u,quc 40 x9 µm. incurvata. Bas1dio,poraccylindraccac. 14.5-16 x 4.5-5 µm. ~ub:1llantoidcuc. 

llolotype: Cameroon, South Wc<t Pro, incc. Mount Ku p,.: (path from "illage), on li\'ing Tt1hemae-
1110111a11a sapling (I m from ground). 25 Jun. 1995. M. Cheek 7155 ( K(M) 57977). 

Ba~idiome~ ptc rul ioid. e rect (or at least not pendent). 40-50 mm high. dichotomously 
branched 4- 5 times fro m hasc. all branches< I mm wide. not noticeably thicker or wider 
at bm,e. but narrower and penicillate at apices (Fig. 2): grey-white when fresh (darkening 
towards the base) and re maining ·o when dried: ba~idiomcs S:,rrcgarious. arising from a thin 
sub ic ular mat to form a dense. interwoven cluster. the branches agglutinating or ana­
sto mosing when dried. Hyphat: hyaline in hymenium and branch apict:l>. pa.le to dark brown 
in context and subiculum. 3-5 µm diam .. wi th thin to thickened walls. straight and rarely 
branched in context. somewhat agglutinated. lacking clamp-connexions. Cystidia absent. 
Basidia arising from all parti. of the hai.idiome ~urface in a loo:.e or ill-defined hymenium: 
probasidia subglobosc 10 ellipsoid . I 0-12 µm diam .. with distinct stem: epiba~idia arising 
apically or laterally from the proba idia. tubular. up to 40 x 9 µm. typically incurving, devel­
oping three lateral septa. Bm,idiospores cylindrical. 14.5- 16 x 4.5- 5 µm. suballantoid and 
narrowing towards the apiculus: gem1ination not seen. 

Following Jtilich ( 1982). the collec tion above is clearly congeneric with Aphelariopsis 
homeensis (Jtil ich) Jillich. the type of Aphelariopsis Jtilich. The Cameroon specimens have 
elavarioid bas idiome (Fig. 2) with auricularioid ba,;idia arising from subglobose to e llipsoid 
probasidia (Fig. I). typical of A. bom eensis. However, lhe lauer species was described from 
Sarawak (Borneo). ha-. smaller ( < 15 mm high), simple or furc ate basidiomes. smaller 
probasidia (5.5-8 µm diam.). and shoner. curved-cylindrical basidiospores ( 12-14 µm long) 
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Fig. I . Aphelariopsis k11pemo111is. Basidiosporcs. young and ma1urc basidia, and con1cx1 hyphac. 
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Fig. 2. Aphelariapsi< k11pemn11ti.r. Single basi­
diomc (x 2) extracted from a dense interwoven 
clu,ter. 

(Jiilich. 1982). Two other species. Aphe/ariopsis co/ombia11a (Welden) Jiilich described 
from Soulh America and Paraphelaria a111boi11e11sis (Lev.) Corner described from Indo­
nesia. appear to be related but differ inte r al ia in having ba idia which lack probasidia 
(Corner. 1966: Jlllich. 1982). 
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CATATRAMA (TRICHOLOMATACEA E), A GENUS NEW TO INDIA 

K.O. VRINDA. C. K. PRADEEP. SIB! MATIIEW & T. K. ABRi-\llAM 

Tropical Botanic Garden & Rc~carch ln~titutc. P:llodc. Thiruvananlhapurnm - 695 562. KerJl:i . India 

Cmatmma costarice11sis. previously known only from the type specimen. is described 
and illus1r:ned bnsed on collcc1ions from Kcr:ila state. India. 

Recently. whilst surveying the agaric nora of Kerala. an interesting fungus was collected 
in one of the sacred groves of Kera la. Macroscopically the fungus had the appearance of a 
. pecies of Lepiora. but detailed . tudic.~ revealed that it belonged to the genus Cllwtrama 
(Tricholomataccac) described from Costa Rica (Franco-Molano, 1991). The collection is 
described and illustrated below. The description is based on fresh specimens collec ted by 
the authors. Colour terminology used is that of Methuen (Komerup & Wanscher. 1967). 
Specimens arc deposi ted at the Mycological Hc rbarium of the Microbio logy Division. 
TBGRI (TBGT) and pan at the Royal Botanic Garden:.. Kew (K). 

Catatrama coslariccns is Franco-Molano. Fig. I A-C 

Cararrama cosraricmsis Franco-Molano. 1'1ycologia 83 ( 1991 ) 4. 

Pileu~ 3-6.5 cm diam .. convex to plane. broadly umbonate: surface 'light brown· (705). 
covered with ·reddish brown· (8E8) quamule:. throughout. appressed fibrillose towards 
the margin. recurved elsewhere. becoming wa hed off when exposed to rain; marg in entire 
10 incised. becoming uplifted wi th age. non-st riate. appcndiculatc. Lamellac free . creamy 
white. up to 9 mm wide. clo e. with lamellulae of different lengths: edge concolorou with 
:.ides. entire. Stipe 4 - 7 cm x 4 - 8 mm. central. cylindric. solid with slightly dilated base. 
with white rnycelial cords: surface 'light brown· (705). with 'reddish brown' (8E8). recurved 
:.quamules below. smoo th above the annular zone. Annulus fragil e. forming indistinct zone 
at superior part of sLi pe. Context white. soft. up 10 4.5 mm wide at centre. thinning towards 
margin. Odour pleasant, flower-like. 

Spores 5.3-7 .5 x 6-7.5 µm . globo. e. echinulate. inamyloid. lacking germ-pore. Bas idia 
31.5-36 x 9- 10 µm. clavate. 4-sporcd. Cystidia absent. Hymenophoral trama divergent 
from a central medios1ra1um, inamyloid. composed of thin-walled, hyaline hyphae, 7.5-
22.5 µm diam. Subhymeniurn pseudoparenchymatous. Pileal trama composed of thin­
walled. hyaline hyphae. 7.5-25.5 µm diam .. occasionally wi th clamp-connections. Pileal 
cuticle a re pent epicutis. disrupted by trichodermial tufts of scale cells. Stipitipellis similar 
to the pileal cuiicle. 

Scattered on soil among litter. 

Spedmc11s examined. INOIA: Ker.lla state. tringole ~acn:d gro"e: 23 Aug. 1997. l'radee11 4079: 3 July 
I 9<J8. Sibi ./3./5. 
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Fig. I. Catatrama coM11rice11si~ . A. Hnbil x I: B. basidia: C. ,poro:,. Bar = IO µm . 

The gc:nus Cauurama was e tablished to accommodate a sing le species. C. coswricensis 
Franco-Molano. an interesting whi te-spored agaric with a lepiotoid habit. collected on soil 
in Que re us pilaris Trc l. forest in southern Costa Rica (Franco-Molano. 199 1 ). The fungu s 
has distinguishing characters: a combination of cchinulatc. cyanophilic. inamyloid basidio­
sporcs, subfree lamellae and bilateral hymenophoral trama. Comparison with the description 
of the type specimen reveals a good match of our material. Other than the original collection 
from Costa Rica. no further report of it occurrence has been pub Ii hcd. 
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ROOKS RECEIVF.O RY THE RIJKSHERBARIUM LIBRARY 

R. Agerer (Ed.). Colour atlCll of ectomywrrhi::.tie. Issue I I. (Einhom Verlag. Eduard Dicten­
bcrger GmbH. Pos1fach 1280. D-73502 Schwlibisch-Gmiind. Germany. 1998.) 
Price: DM 135.-. 

The eleventh issue of this series g ive 26 sheet with coloured and/or black-and-white 
photographs of 11 unidentified and 16 identified species of Ectomycorrhizae. The morphol­
ogy i extensively described. Several keys arc given for the identification of ectomycorrhiza 
with respecl 10 the tree genera Abies. Al1111s. Be111la. Carpi1111s. Cory/us. Cydobala11opsis. 
F.laeocarpus, £11calyptll.\, Fag11s. Larix, Nmhofag11.,·. Pa.1w1ia, Picea. Pi1111s, Pop11l11l. 
Pse11do1s11ga. Q11erc11s. Salix. Shorea. Te1raber/i11ia. and Tsuga. Again, this issue adds a lot 
of very useful information on lhe subject. and is of great value for cctomycorrhiz.al research. 

G. Baron. U1ulers1wuli11g lichens. (The Richmond Publishing Co. Ltd .. P. 0. Box 963. Slough 
SL2 3RS. England. 1999.) ISBN 085546-252-3. Pp. 92. 4 coloured pb .. 49 figs. 
Price: £ 9.95. 

The purpose of this book. according 10 the author. is 10 arou~c in the reader an interest in 
lichens. Something in which this popular booklet surely succeeds. It provides information 
on what a lichen is. the lichen Jhallus. growth fonns. reproduction and dispersal. lichen 
physiology. habitat and substrate and lichen communities. Furthermore it contain~ chapters 
on the amateur tudy of lichen . uses of lichen . classification of lichen and references 10 
important books and joumals. All the 1ex1s arc explained with line-drawings and black­
and-whitc photographs. and 24 pictures arc provided of common lichens. 

M.T. Basso. Larwri11s Pers. (Fungi Europaei. vol. 7. MykoOora. 1- 17021 Alassio. Ita ly. 
1999.) ISl3N 88-87740-00-3. Pp. 844. 62 coloured pis. Bilingual : English and Italian. 
Price: unknown. 

The seventh volume of thb impressive series Fungi Europaei is dcvoJcd to the large genus 
LAc1ari11s. It contains an extensive introduction on the macroscopical and microscopical 
characters o f the genus and an overview of the taxonomy of the genus. The author presents 
her own infragem:ric classification. which is essent ially based on those of Bon ( 1983) and 
Heilmann-Clausen c t al. ( 1998). but emended and in some cases groups arc transferred 
from one :,ubgenus to lhe o ther. TI1e main part of the book is devoted 10 detailed descriptions 
of each accepted spec ies. including the original diagnosis. a translation in Italian of the 
original di:igno is. macro copical and microscopical descriptions. a list of material studied. 
accompanied by line drawings of the microscopical characters and one or more coloured 
photographs. In many cases type studies arc also given. The book concludes with an 
extensive list of reference!>. TI1e iconography contains nol only 34 coloured plmc executed 
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by the authors. but also reproductions of (unpublished) plates by E. Frie . stored in the 
Hc rbarium of Stockholm. which may be considered a very valuable addition. This mono­
g raph is a valuable addition to the o ne published by Heilmann-Clausen ct al. ( 1998). 
especially for the Mediterranean taxa. It is obvious however. that still quite a few taxonomic 
problems remain in the genus. particularly in the subgenera Rhysocybel/t, and R11ss11/aria. 

A. Bidaud, P. Moenne-Loccoz, P. Rcumaux. Atlas des Corti11aires. Pars IX (2). (Editions 
Federation Mycologique Dauphinl'.\-Savoie. 70 Rue Edison. F-69330 Meyzieu. France. 
2000.) Pp. 307 - 409. 52 sheets with descriptions and line-drawings. col. pl. 208-260. 
Price: FF 580.-. 

The ninth part of this series is devoted to two very different group), o f Cortinarius, vir. .. 
sect. Te/amonia with IO new infrageneric taxa. and 16 new species. varieties and fom1s. 
and sect. Phleg111aci11111. with 22 infrageneric taxa, and 44 new species. varieties and forms. 
respectively. The publication is otherwi e similar to the former in this series. with loose­
leaf coloured plates and separate sheets wi th descriptions and line-drawings. The print ing 
is good. T his contribuLion will certainly he welcomed by true Cortinariologist of the French 
school. 

G . Cacialli. V. Caroti & F. Doveri. Comrilmtio ad cog11itim1e111 copri11ioru111. Mo11ogmjie 
di Pagi11e di Micologia I. (A.M.B .. Via A. Volta. 46 38 100 Trento/ Fond. Centro Studi 
Micologici. Vicenia. 1999.) Pp. 256. 11 text-figs .. div. copies of original plates. 
Price: Lit. 25.000.-. 

T his book is the first o f a series. and aim to provide information on the genus Copri1111s. 
The main part of the book is occupied by an alphabetical list of species in this genus wi th a 
refere nce to the orig inal publication and often the original diagnosis. accompanied by a 
few copies of original plates. Furthermore it comprises a list with abbreviations of the ci ted 
journals and books. a list of taxa with an enumeration of the abbreviated publications in 
which the tax a arc treated and. in alphabetical order of the author. a list of those publications. 
The rest of Lhe book contains a copy of· omenclator fu ngorum · by W.M. Streinz ( 1862). 
containing data o n Copri1111s, a list of publications concerning Copri1111s in Italy. distribution­
maps of Copri1111s :;pccics in Ita ly. and - in Ita lian as well as in English - a treatise of 
firnicolous Copri1111s in Italy. wiLh a dichotomous key to the species. ob. ervarions and -
sometimes- descriptions on i,pccics. accompanied by line-drawings. In this last part of the 
book comments are made on a ll known fim icolous spccic-s of Copri1111s in Europe. even 
though they are not all included in the key. 

T his is a valuable book and has s urely costed a lot of time and effort. Unfortunately. as 
nearly always, the part with the original diagno c i not e ntirely complete. Some easy-to­
find combinations are missing. like for example Copri1111s ca/11esce11s (Berk.) Manjula, 1983. 
fro m o ther. the original diagnoses were no1 found by the au thors. It would have been 
advisable if the authors had contacted some librarie abroad where the missing literature 
might have been available. But the e are minor remarks . this book is recommended for the 
amateur and professional who is in terested in Copri11 11s. and will ave a lot of time. though 
the author and literature references still need to be checked. 
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8 . Ing. The Myxomycetes uf Brit<1i11 and Ireland: An idemification handbook. (The Richmond 
Publishing Co .. Ltd .. P.O. Box 963, Slough. SL2 3RS Eng land. 1999.) Pp. 374. many 
line drawings in the text. Price: £ 35.-. 

This is the first book published on British Myxo mycetes s ince the famous monograph of 
Lister in 1925. The author present his forty years of ime nsive studie~ in the field. laboratory 
and herbarium with this monograph. which was among others inspired by the late Dutc h 
myxomycetologist Mrs. E. 1 annenga-Bremekamp. Introductory c hapters deal with eco logy. 
distribution. collec tions . culture. e xamination and pre ervation. and are clearly written and 
well-illustrated. Before ~tarting with the taxo nomic part the author e xplain how 10 use the 
key . The dichoto mic keys arc written in a conc i e and clear style. T he spec ies are treated 
per genus and per family, and illustrated with simple . though infom1ative line-drnwings. 
The a ppendix contains a very useful list of derivations o f the names of myxo n1ycc1es. as 
we ll as a g lossary of term . and a list of useful addresses. This book will certainly be we l­
comed by all intc rc ted in thi gro ups o f intriguing organis ms. nowadays considered a 
phylum unrelated 10 the true fung i. 

A. Montecchi & M. Sarasini. F1111ghi ipogei d "E11mpll. (As ociazionc Mieologiea Bresadola. 
Via A. Vo lta. 46. 1-38100 Tre nto. 2000.) Pp. 7 14. many colo ured photographs. In Italian 
and Eng lish. Price: unknown. 

A~ a successor to the · Atlante Fotographico di Funghi Ipogei · . by Montecchi & Laz1.ari 
( 1993), there i now an even mo re auractive and more compre hensive book than the previous 
one. In total 179 spec ies o f hypogeous and scmi-hypogeous fung i arc no w de picted and 
described. 66 more than previous. Of each species two photographs are given. of the fruit­
body and the microscopical structures. accompanied by a detailed description, and - when 
necessary - remarks and taxonomic notes. all in Italian and Engli h. The photographs are 
of good quality. Keys to family. genus and spec ies are provided at the beg inning o f each 
taxonomic group. Also. a g lossary is included of the mycological terms used in hypogeous 
fungi. again both in Italian and in English. By translating all text into English this book is 
more accessible to mycologists who had diffic ulties reading Italian. 

M. Mo er & v .. ,. Jiilich (unter Mitarbeit von C. Furrcr-Ziogas). Farbatlas der Basidiomycet­
e11. lie/er1111x 16. (Gustav Fische r Verlag. Wollgrasweg 49. D-70599 Stuugan. 1998.) 
lSB J-437-25686-6. Price: OM 11 8.-. 

The ixteenth issue o f th is loose-leaf atlas contains pictures of species belo nging 10 the 
following genera: Rhi:.opogo11 . A111011ita, Bacospom. Clitopil11s. Collybia. Copri1111s. 
Corti11ari11s. £1110/oma. Gerrv nema. /11ocybe. K11e/111ero111yces. lepiota. lepista. le11co­
paxill11s. Macrolepima. Megacnllybia. Mela110/e11cll, Merismodes, Myxomp/,alia. Al­
batre/111s. Amrodia. Bankera, Cytidia. Hyd1111m. 1110110111s. Sarcodo11. 

Genus-descriptions o f Macrocystidill. Megaco/lybia. My.tomphalia. Pse11doo111pha/i11a. 
Albatrell11s. J\mrodia. A11riscalpi11111. Bankera, Bondarzewia, Cfimacocystis. Cytidia. 
Daedalea. Daedaleopsis. De11dropolypur11s, Hapalopil11s. Hydnel/11111. Hyd11111n. 1110110111s. 
lllricifomes. Pachykytospora. Sarc:odon, Triclwp111111 and Q11eletia arc provided. in German, 
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English. French and Ital ian. and following the an1c concept as in the previous issues.This 
issue also contains an index to SJX!Cies and genera covering the issues 1- 16. Photographs of 
many rarely depicted specie:- arc included. the quality of the plates varie from moderate 
to good. 

V.A. Mukhin & H. Knudsen (cd .). Arctic and alpine mycology 5. Proceeding.v of the Fifth 
/11tematio11al Symposium 011 Arcro-Alpine Mycology (Labytnangi. Russia. August I 5-
27. 1996). (Yekaterinburg Publishers. 1998.) ISB 5-38464-060-9. Pp. 171. 16 coloured 
pis .. several text-figs. Price: S 20.-. 

Since 1980 Symposia are held every four years on arctic and alpine mycology. During the 
sympo ia ~cientific discus~ions and field work arc combined. Thi. book is the re ult of the 
fifth symposium. held in western Siberia. Seventeen contributions of 22 authors are pub­
Ii hed in this book, all dealing with aspects of arctic or alpine mycology. Re latively many 
Russian mycologists participated in this sympo ium. and 8 of the contributions deal with 
arctic fungi in Russia. concerning vario us ~ubjects like arctic and alpine agarics from the 
Yamal penin ula (westem Siberia). xylotrophic fungi. Myxomycetes. dryadicolous micro­
fungi and Aphyllophoralcs from the north Ural. Other contributions refer to Lead and 
Cadmium content along a mountain pass road in the Alps. arctic !11ocyhe species in Canada 
and westcm Siberia. llebeloma in arctic and alpine tundra in Alaska. arctic Ga teromycetes. 
and Cortinarius s ubgenus Tela111011i11 in Greenland. 

l. Nuss. Mykologischer Vergleich :wisrlwn Nm11rsch111:;sebiet<·11 1111</ Forstfliiche11. (Libri 
botanici Band 18. IHW- Verlag. Postfach 1119. D-85378 Eching bci Miinchen. 1999.) 
ISBN 3-930167-37-9. Pp. 144. 62 figs .. some coloured. In German. Price: unknown. 

The results of a two years investigation into the relatio n between (macro)fungi and their 
environment in two protected forest area and two comparable forestry areas arc presented 
in this book. The main conclusions arc the high correlation between the mycodiversity and 
the SJX!Ctrum of dead wood. and the experience that the amount of Red list fungi in the 
protected areas is a multiple of the amount in the areas u~ed for forestry. both not very 
surprising conclusions. The research has been carried out in one of the remnants or a mixed 
primeval forest ( SG Mittcl tcighilttc). the other area was situated in a very old oak forest 
in Baycrn. 

After a 19 pages introduction about the areas studied and the used method . some remark~ 
and results arc g iven about the amount of dead wood and the importance for fungi. Of a 
number of perennial bracket fungi more detailed comparisons arc made of the areas. A 
complete list of all the c. 560 fungi fou nd and lists of the Red list fungi JX!r study area are 
provided. followed by a di cussio n o f the fungi which arc considered important for nature 
conservation . As a last chapter recommendation:- .ire discussed for measures to be taken 
for conservation and management. 

This is an interesting booklet for all who arc involved in rnatten. of nature conservation 
and fungi. although the research is based on the re latively short period for mycological 
research of only two years. 



Books recefre,I 501 

S. Onofri. A. Graniti & L. Zucconi (Eds). Italians in the history of mycology. ProceNli11gs 
of a Sy111posi11111 held i11 tlw Archivio Cemmle de/lo Stato Rome. 4-5 October 1995. (Myco­
taxon Ltd. 1999: order at Accademia Nazionale delle Scienze. detta dei XL. Vi Ila 
Lonrnna. Via Cassia Amica 35. 1-00191 Roma. Italy.) ISBN 0-930845-09-9. 
Price: unknown. 

This in1ere ting book comain. a collection of papers presented in the above mentioned 
Sympo ium, which was jointly organised by the Italian National Academy of Sciences and 
the Italian Botanical Society. The papers 1101 only deal with famous Italian mycologists 
and naturalists like Micheli. De Notari . Saccardo and Bresadola. but also provide infor­
mation about less known scientists who worked in the field of mycology. like among others 
Aldrovandi. lnzenga. Carmignani. Arcangeli. Pellegrini. Tassi. Mauirolo. Ciferri. 111e book 
contains 14 papers. in a more or les c hronological order. from Plinius the Elder (A.D. 77) 
until mycologisL<; from the 201h century. Most articles concern the contributions from I 500-
1900. One of the articles g ives an overview of mycological illustrations, with special 
reference to Italian contributions. starting with what is believed 10 be the earliest image of 
a fungu (Elaphomyces: 512 A.D.) in a later Byzantine version of Dioskorides· ·oe atura 
Medic a·. This article is accompanied by beautiful copies of 15 early plates. including the 
Elaphomyces. Also the article about Aldrovandi':, contributions 10 mycology ( 1522-1605) 
is illustrated with 6 copies of his plates. This books gives a lot of new information about 
the ro le of the Italians in mycology. 

C.-G. Papetti. G. Consiglio & G. Simonini. A1la111e fotogmphiro dei F1111ghi d'/talia. Vol. I . 
(As~ociatione Micologica Bre ado la. 1-38 100 Tremo. 1999.) Pp. 51 I. numerous coloured 
photographs. In Italian. Price: unknown. 

This field-guide is the first of a series of three book . which will contain photographs and 
descriptions of about 1500 taxa of higher fun gi to be found in Italy. It is meant to be used 
by amateurs to assi t them in the identification of fungi in the field. The first volume contain 
the most common and well-known fungi. The photographs are of good to excellent quality. 
as are the descriptions and ecological data. Indications are given as to the culinary value or 
toxicity of the presented fungi . This book is not only useful for Italian amateur mycologists. 
hut gives a lot of informatio n for aJI interested in this group of organisms. 

M . Traverso.// ge11era A111r111i1a in Italia . (Editione Associazione Micologica ed Ecologica 
Romana. Via Sardegna. 161. 1-00187 Roma. Italy. 1999.) Pp. 182 . 168 col. figs. 
Price: unknown. 

This attractively illustrated book gives an overview of the genus A111a11ita in Italy: a genus 
with many species which toxicity call for a reliable ide ntification tool. The general part 
gives an overview of the main characteristics of the genus. with very informative photo­
graphs and line drawings 10 illustrate them. The main pan of the book consist of description 
and photographs of all pecies known from Italy with information o n ecology and the 
possibilities of confu sion with related species. Although the author in some cases uses an 
o utdated nomenclature and a rather narrow species concept. the book offers a good 
opportunity to team more about the genus Amanita. especially of the species occurring in 
the Mediterranean. 
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Pl;11c 5 u1<·1111·111J l11lca11u <t> pc>. 

Plate 6. u1c111r111.1amw/1111111I (A\199-175). 
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Plate 7. u1< 1t1ri11, J..ah,111,111 C \\' 99-1.?fi) . 

l'IJtc x. / .<1e 1w11n 1,•11<!/111, (,.\\ ' 99-9). 
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Plah: 9. Coprimu la11ap11.r var l'acillmH Ulj~: holotypc. 



Plate 10 .. lh<'<''"' n"cidiophi/11: holol~ po:. 

Pl.Ill' 11 ,\lvc,·m,, ,·,·,dwp/11/a, holot~ fl<!. 1k1:ul ut p1ku, 
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