
MYCOTAXON 
AN lNTER..VATIO.o.:AL .JOURML FOR RES&<RCH ON 

TAXO.'IOHY & ,IIOHEJ.'C!J"ITURE OF FUNGI, INCLUDING LICHENS 

Volume 89(2) April-June 2004 

C NTENT -
Glomus it~sculptum , a new arhuscular mycorrhiz.1.1 species from Poland 

Janusz Bhlszkowski , lwona Adams ka& Beata Czern iawska 225 
A new aq uatic nematode-trapping hyphomycctc 

Yu 'e Haot Jing Luo & Kec1in Zhang 235 
N01cs on dictyosporic hyphomycc les from China IV. T he genus JJerklemmium 

Guo-Zhu Z hao & Ti:m· Yu Zhang 241 
Glomus hytlerahadensis. a new species: il.s taxonomy <1nd Phy logenetic 

comparison with rel:11cd species S. Swarupa Rani , I. K. Kunwar, 
G. S. Prasad & C. J\•lanoharncha ry 245 

Changes and additions to the checklist of Norlh American Lichens. [ 
J a mes C. Lendemer 255 

Synopsis :md systematic reconsideration of Kurlingiomyc::cs 
(Chytridio myco ta) Will H . Bl ackwe ll ~ Pete r M . Letcher 

& Martha J . Powe ll 259 
A note on some morphological features of Churiutu:li~· geasrer 

(PczizaJcs, Ascomy~.:ota) Oonuld H. Pfister & Sbuichi Ku rogi 277 
Hypogeous fungi from Lhe southca:aem United S tates 3. 

The genus Macowuuites S le \'e n L. M ill er 2R3 
/..il(:tarirtJ' in Kumaon Hima laya 2: New and interesting species 

of subgenus Plimlwgali Ka nad Uas & J. H. S harma 289 
Two new Hyphomycetes from rainforests of MCxico, and flriawwrronia, 

a new scnus to accommodate C(W)'IICSpom rllrcnlf,.ioidt!s 
Ra fa e l F. Cas taiied a Rui1;, G abri ela P. H eredia: Rosa Ma ri a 

Arias, Masa tos hi Saikawa, Da vid W. Minte r , Ma r c S t a dl er~ 
.Josep G ua rro & Cony Decock 297 

T wo new spcr.:ies um.l a new rc~.:ord of Amhrm:uidea (Us tilugiua1cs) 
from China Hucheng Z ha ng & Lin Guo 307 

A revision or lhc types of Ditlerma ~·ubc:aenlit! IWI aod 
D. glubQsum var. curupaeum H. S inger, G. Moreno & C. LUana 31 1 

Additional ne w species in the lichen fami ly Graphidm:elle 
(Lichcni scd Ascomycota) from the Solomon Islands Ala n W . Archer 32 1 

Hydropus ktmffmanii , first records from Euro pe 
Pierre-Ar thu r Moreau & Regis Courtecuisse 33 1 

Revi sion and nomenclatu re of several boletes in C hina 
Q.· U. W a ng & Y .·J . Yao 341 

Plureus tlwmsonii (Piuteorcrte): A nonhem ngaric found in Soulh Ameri ca 
Feli pe Wa rtch ow, Vng ner G ular le Corl ez & Gi lberl o Coe lho 349 

(Content conti nues insi de fronl coverJ 

I SSN 0093-4666 HYXNAE 89 ( 2 ): 225- 530 ( 20 04) 
Poe uub:Jccipticn dct .allu , <1\'ailo.bility on miccofcnn, ;,nd 

llorni litbil i ty of lliTtic l eu I:HI photoeopicw o r t tlo"l t' uheetn, nee b;,ck cover 



{Cont~:llls continued from front ~over] 

The Stropharioideae (StroplwritJceae, Agaricales) from Sanl<t Maria. 
Rio Gra nde do Sui , Brazi iVagner Gularle Cortez & Gi lberta Coelho 355 

Mego.vporoporitl (Aphyllophorales. B <.~s idi omyco ta) in China 
Yu·Cheng U<t i & Sheng·H ua Wu 379 

Notes on the genus Antrodiella (Basidiomyc.:ota. Aphyllo phoralcs) in Chiua 
Yu·C he ng Ua i 389 

New spec ies o f marasmioid ge11ern (Bas idiomycetes, Trichofomataceae) 
from tropicnl Africa HI. Mnrasmius sect Sirri Vladimir An to n in 399 

New spec ies of marasmioid ge nera (Basidiomycetes, Tricholomataaae) from 
tropi cal Afr ica IV. Four new taxa of the genus Marasmius and one 
new combination Vladimir An tonio 423 

Schm.: inoid species from the Pabraima Mountai ns of Guyana 
Terry W. H en kel, Pe ter Koberts & M. Catherine Aime 43 3 

Comparati ve analysis of common intloor Clado.~porium srcc ics based on 
molecular data and conidial characters 

Houn g G. Park. JR Mnnngbnnag. 
E lena K . Sta menovn & Shu ng·Cha ng J ong 44 1 

The genus Astraeus in Thailand C. Phos ri . R. Wa.Uing , 
M. P. Martin ... ~ A. j. S . Wh;1lley 453 

Taxonomic rc'-.:onsidcration of Epic:ul:cum nigr11m aud Plwma epicucc:ina 
based on DNA sequences and morpholog ical observations 

F. Arenal, G. Platas & F. Pehiez 465 
Notes on indoor fungi 1: New records and noteworthy fungi 

from indoor environments De-Wei Li & C hi n S. Yang 4 73 
Notes on dictyostclitl ce llular slime molds from Taiwan (2): 

Dictyostelium cxiguum and its ITS-S.SS rONA sequences 
Zeng·Yun g Ye h & M:ty · J a ne C hen 489 

A new and unusual species of lnocybc (lnosperma clade) from tropical Africa 
P . Rra ndon M:.ttheny & Roy Wall ing 497 

A new species of Parmotrema (Ascomycota: Parmcliaccae) from Portugal 
Grncicln Paz-Bcr mUdcz & John A. Elix 505 

Book reviews and notices David L. Uawksworth 509 
Myc.:otaxon changes rcdux : Online index & new submission protocols 

Nomenclatural novch ies proposed in volume 89 
Author index 
Errnta 
Rev iewers 
Index to Fungous and Lichen Ta..xa. Vol ume 89 

Lore lei L. f\'orve ll 521 
522 
525 
528 
529 
530 



MY OTAXON 
Volume R9(2). (JP· 225-234 1\pril-Jrme 2004 

Glomus insculptum, a new arbuscular mycorrhizal 
species from Poland 
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Abstract-A new Cl:IQl:arpic arbu~u lar mycorrhi.z:.d fung:r l sp...~l·ics. (j/mm1s iuscrtlpmm 
(Giomcmks. Glomcromycow). wns found in inland sand dunes of southern Volnnd. 
(jlomm· iuscr~lpnun produc\."S yd low...,_.olor..:d SJ)OI\."S lhat urc globose lO subglobos..:. (50-) 
7 1(-85) Jimdinm. urovoid.55-60x 80-&SJtm, and h:tvca spor.: w:rll compvS(.'d of two 
layers. 'Jbc outt·_r lay1.:r is permanent :tnd th o:. inno.:r l:r y~· r b !aminal<.: :10d onwmcnlcd with 
rou nd pits eve nly c.Jistributed on its inner surf:K·c. Glomus imu:ulptmn rorms :ubuscul:tr 
mycorrhizac in singk·s~dcs pOt ~o~uhu r<."~ wilh PILmwgu lcmceolma. 

Key Wo rds-Glomcromycota. mycorrhizac. new species 

Introduction 

The btrgcst inland sandy are<t of Pohmd is the Bt'rdowska Dcscrl (Szczypck & 
Wika 1984). II is1ocmed in theeaSiempanofSi1esia Upland (50"22'N, 19"34'E) 
and occupies 30 km2

• TI1c unique plant communities of the Bt'Ydowska Desert 
are pbytocenosis of in land sandy dunes and xerothermic swards with orig inal 
psanunophytic spc<:ics. Coryneplwms C£mescens (L.) P. B .. Elymus arenarius 
L.. and Koelerin glnucn (Schkuhr) DC. arc the dominant plant S[X-"Cies in the 
dunes (Mrozik & Wika 1993). 

Apart from 20 descri hed species of arbuscular mycorrh izal fungi of the 
phylum Glomeromycota. examina[ion of rhizosphere soil samples collected 
under planLc; of the Bt¢owska Desert in the years 1995- 1997 revealed a new 

species of Glomus forming spores with pitted inner surface of Lheir laminate 
spore wall laye r (Btaszkowski e[al. 2002). Subsequen[ cul turing of thi s fungus 
in both trap and s ingle-species cultllres confi rmed the uniqueness of this as a 
new species. The fungus is descrihed here as Glonuu inscuiplllm. 
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Materials and Methods 

Collection of soil samples. cstablishm!.!n l of trap emU single-species pol 
cultures, as well as growth condi tions generally are as those descrihed 
previously (Btaszkowski & Tadych 1997). Briefly, rhizosphcrc soils and 
roors of sampled pl;mts were collected from a depth of 5-30 em using ;, small 
garden shovel. In the laboralOry. about 200-g subsamplcs were taken from 
each sample to determine the species of arbuscular fungi spomlaring in 
the field. Then. the remain ing soil-root mix tures were either air dricU for 2 
weeks and subsequemly refrigerated at 4~c or directly used to establish trap 
cultures. Trap t.·ulturcs were established to obtain a gn.:at number of living 
spores of di fferent developmemal stages ancl to ini tiate spomlation of species 
that wen.! prcsclll but not sporulating in the ricld c:olk.-c tions. l11c growing 
subsmue of the lr~p culrures was the fie ld-collected m~reri~l mixed wir.h an 
auroduvcd coarse-gra ined sand coming from mariti me dunes adjat·cnt to 
SwinoujScie (pH 6.7; 12 ;md 26 mg L·l P and K. respectively: Bta57..kowski 
1995). Thc:;c mixtures were placed in 9x l 2.5-<.~m plustic pots (500 cm3) 

and thickly seeded with Plamogo lnnceolata L. Pl ~ nl s were grown in a 
greenhouse at 15-30!JC wi th supplcm..:ntal 8- 16-h lighLing provith.:d by one 
SON-T AG RO sodic lamp (Philips L ighting Poland S. A .) placed I m ahove 
pots. The maximum Light illl..:nsity we~s 180 p E m·2s·1 at pol level. Plmll!; 
were watered 2-3 ti mes a week. No fenil izer was applied during the 
~'Tow i ng period. Tmp cultures were harvested at approximately 1-month 
intervals, heginning three months and ending five to seven months afler plant 
emergence. Spores were cxlrm:tcd by wet sieving and decanting (Gcrdcmann 
& Nicolson 1963). Presence of mycorrhizae was detennined fOllowing 
clearing ;.md staining of roo!!; (Phillips & Hayman 1970) nu.xlificd as 
follow: tissue acidification wirh 20% HCI instead of I %, and trypan blue 
concentration 0.1 % inst..:.ad of 0 .05% (Kuske. pen; . conun .). 

Single-species pot cultures were estahlished from about 50 to 100 
newly fanned spores stored before inoculat ion in water at 4!JC for 24 h. After 
removal of soils debris, spores were collected in a pipette and transferred 
onto a comp..1.ct layer of mycorrhizae-free roots of 10- 14-day-old seedlings of 
P. lanceolata placed m the bottom of a hole of ca. I em wide and 4 em deep 
formed in a weued growing med ium fi lling 8-cm plastic pots (250 cm3) . 

The growing medium was an autoclaved sand of maritime dunes adjacent to 
SwinoujScie with chemical properties listed above. Subsequently. the spores 
were covered with another layer of roots anached to 4-6 ndditional host 
plants. and the roots and sandwiched spores were buried in the growing 
medium. Finally. three to six seeds of P. lanceolma were placed on the 
surface of the growing substrate and coverecl wi th a thin layer of autoclaved 
sand. The cultures were harvested after 4-8 months and spores extracted. The 
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effectiveness of the method of establishmenl of one· species cultures described 
above usually exceeded 90% (Biaszkowski eta!. 2002). 

Morphological properties of spores and t.he ir suhcellutar stmctu res were 
llctcnnincd bascll on at least. 100 spores mounted in polyvinyl alcohuVlm.: tic 
acid/glycerol (PVLG: Koske & Tessier 1983) and a mixtu re of PVLG and 
Melzer 's reagent (I : 1. v/v). Spores in ull stc1gcs of development were ~:rushed 
to varying degrees by applying pressure to the covers lip and then stored at 
65'-'C for 24 h to clear Lbcir contents of oil droplets. These were examined 
under iln Olympus BX 50 compound microscope equipped with Nomarski 
differential interference conLras t optics. Microphotographs were captured in a 
Sony 3CDD color video camera coupled to the microscope. 

Terminology of spore stmctu re is that suggested by Spain et al. (1989). 
SWrmer & Morton (1997). and Walker (1983). Spore color was examined 
under a dissecti ng microscope on fresh specimens immersed in water. 
Color names are from Komerup & Wcmscher (1983). Nomencla ture of 
fu ngi and plants is that of Walker & Trappe ( 1993) and Mirek et a!. ( 1995), 
respectively. Specimens were mounted in PVLG on slides and deposited 
in the Department o f Plant Pathology (DPP). University of Agriculture. 
Szczecin. Poland. and in lhe herbarium m Oregon State University (OSC) in 
Corvall is. Oregon. USA. 

Color microphotographs of spores and mycorrhit ... acof G. insculplllm can 
be viewed at the URL hup://www.agro.ar.szczecin.pl/-jblaszkowski/. 

Descriptions of the species 

Glomus iusculptum J. Btaszkowski. sp. nov. Figs. 1-10 
S{JOrocarpia ignota. Sporae sinsfllatim in solo vel ill radici. e sporophoris n:clic effom uuae. 
Sporophomm norJSeptaltlm \'ei pmce septatwn; hyaliuum; (3.7-)4.8(-5.6) /lfll latwn; pariete 0.3-
0.5 wu crasso: rectum. Sporae IXlllide frtleae \'el a11reae: globosae \'el sub.~lobosae: (50-)71(-85) 
/ llfl diam: aliqu€mdo 01'0ide€1e; 55-60 x 80-851tm; lfyplm subtenda solitaria. Tunica sporae e startis 
duobus (strati 1·2): smuo " I " rigido. diwumo. glaiJro. llyalino 1•el pal/ide luteo. (0.9-)1.1(·1.5) 
1un crasso; strato " 2 " laminaro.pallide luteo \'ei aureo. (3.2-)-1.4(-6.1) wn crassocum StlfJetficie 
iuteria cum orbicularisawemisordinmis. ( 1.2-)1 .6(-2 .0) /1111 diwn. 1.2-2.0 )1111 profimdis. Hypha 
llyalina: recta ,·elrec1m ·a: cylindrica rei infimdibuliforma. raro coll);a: (2.9-)5.2(-6.9) 11m lata 
ad basim sporae; pariete llyalino: (0.7-)I.J(-2.9) Jtm crasso. smuis 1-2 sporae comim10. Porus e 
septo contitmo strati 2 sporae e.fformara. Arbusc1dar lll)'l.:orrhi:.t~e formatzs. 

Spnrocarps unknown. Spores borne singly in the soi l (Figs. I, 2): 
prodw:cd from stra ight sporophorcs (Figs. 1-7). Sporophore cocnocytk to 
sparsely septate: hyal ine; (3 .7-)4.R( -5.6) 111n wide: with a we ll 0.3- 0.5 11m 
thick: bearing spores by swelling at hyphal Lips (Fig. 1)._5'pores yellowish 
white (2A2) ro golden ye llow (5 B8): globose to suhglohose; (50-)7 1(-85) 111n 
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dimn: sometimes ovoid: 55~60 x 80·95 Jim: with a siugle subtending hypha 
(Fig. 1-3, 7). Subcellular stn1cture of spores consists of one wall with two 
layers (swl 1-2 : Figs. 3-7). Outennost layer I permanent. smooth or wirh a 
slightly roughened outer surfal.·e. hyaline. ca. 0 .5 Jll11 thick. continuous with 
a one-layered subtending hypha of t.be most juvenile spores (Fig. I). then 
darkening to pale yellow (3A3) and thickening to (0.9-)1. 1(-2.7) 11m (Figs. 
3-7). Layer 2 laminate. yellowish white (2A2) to golden yellow (58 8). (3.2-
}4.4(-6. I) Jlln thick, with a smooth outer surface ami an evenly piutxl inner 
surface (Figs. 3-6): pits round. ( 1.2-) 1.6(-2.0) 11m diam (Figs. 3-5). 1.2-2.0 
11111 deep, sepamted by ridges. (0.7-) 1.1(-1.7) 11m wide (Figs. 4 . 6): in tlle most 
juvenile spores. the inner surface is frequently smooth: in young (immature) 
SJX>res. it contains shallow pi ts that may be difficu ll to see (Figs. 6. 7). No spore 
wall layers react in Melzer's reagent. 

Subtentlhzg_hyplw hyaline to pale yeLlow (3A3): straight or rccurvcd; 
cylindrical or slightly ~ared (Figs. 3. 7). rarely constricted: (2.9-)5.2(-8.5) 11m 
wide m tht! spore busc. consisting oft wo layers (shwl I and 2) continuous with 
spore wall layers I and 2 (Fig. 7): layer 2 of spore wall is highly thinned m the 
SJX.>rc base and lhcn either further thins to 0.7 pm or fonns a rccurvcd septum. 
1.5·2.7 pm wide and 0.5-0.7 }t ill thick. posirioned 1.0-6.0 pm in the hypha! 
lumen (Fig. 7). 

J:."Iymology. Latin. insculptwn. referring to the pilled inner surface of Lhe 
laminam spore wall layer 2. 

Specimen examinetl: HOLOTYPE: Poland. S:tt'Zt.'<.'in. associated with 
roots of pot-cultured P. lonceolata. 25 June 1999.8/aszknwski, J .• 2271 (DPP): 
ISOTYPES: Blaszkowski. J .• 2272-2309 (DPP) and two slides at OSC. 

Figs. 1-10. Spo~s and mycorrh.i7..a.e of Glomus inswlpt11m in roots of Pfmuago ftmceoflua slllincd 
inO. l % t.rypan blue. I . Young spore. 2. :\1atur~ spores. 3. Spore wall lnyers I (swll)and 2 (swl2), 
pits (p) on the inner surface of spore walllayl' r I. and subtending hypha (sh). 4. Spore wall layer I 
(swll ) separated from pitted spol'l:. wall layer 2 (swl2). 5. Spore wall layers I (swll ) and 2 (swl2) 
with pits (p) seen through the spore surface. 6. Spore wall layer I (swll ) and pits of spore wall layer 
2 (pswl2) seen in a cross.sectional vi~w. 7. Spor~ wal l layers I (swll ) and 2 (swl2) continuous 
with subtending h)1lhal wall layers L (shwll ) and 2 (shwl2): septum (s) of the subtcnding hypha 
is visible. 8. Arbusc.ule (arb) with its poorly visible trunk (tr). 9. Coils of intraradical hyphae. 10. 
Coi led (chyp) and straight (shyp) intraradical hyphae. Pigs. I. 3. 4. 6. 7. spores crushed in PVLG 
+ :\1elzcr 's reagent. Pig. 2. spo~s in water. Pig. 5. spore crushed in PVLG. Pigs. 8- 10. roots in 
PVLG. Pigs. I and 3- 10. differc:ntial interference contrast: Pig. 2. brigln field microscopy. 13ars: 
Pigs. I and 3. 10=10 ,,m. Pig. 2=50 Jlffi. 
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Other materials examined. Poland. The Bt~dmvska Desert (S0022 ' N, 
19°34' E). from the root zone of Corynephoms canescens (L.) P. Beauv. , 
l ' eswca mbra L. s. s ., Holcus moJli.f L. and .Juniperus conmmnis L.. 26 June 
1997 . Blaszkow.ski, J .• unnumbered collection (DPP). Spores from trap pot 
cultures esrabli shed based on rhizosphere soils o f the plant species listed above 
and from five other cultures with rh izospbere soi ls of the same plant species 
and P. major L. , 2 Oct. 1999./Jiaszkow.tki, .! .. unnumhered collection (DPP). 

Disrrilmfirm tmtl lwbiuu. Spores of G. insculplwu \VCre isohued 
from seven fidd-c.:ollcctcd soil samples omd 10 tmp pot cultures that were 
esrablished with rhizospherc soi ls of five pl:m1 species colonizing inland 
sand dunes of the Bt~dowska Desert (50'22' N. 19"34 ' E) in south of Poland. 
The plant species colon ized hy G. insculptum. in Lhe fi eld were C. cnnescens, 
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F. ntbra. H. mollis. J. conummis and P. major. Spore abundance of G. 
insculprwu in Lhc ftcld-collcctc<.l samples ranged from 0 to 79 (mean 18) in 
100 g dry soil. The arbuscular mycorrhi7 .. .al fungal species richness in Lhe 
soil samples containing G. insculprum nmgcd from 2 10 6 (mean 2.5) in 
100 g dry soil. The fungi co-occurring with G. insculptum in the field were 
Acau/ospora lacrmosa Morton. A. me/lea Spain & Schenck. G. aggregmum 
Schenck & Smith emend. Koske. G. fasciculmum (Thaxter) Gerd . & Trappe 
emend. Walker & Koske. G. mo.ueae (Nicol. & Gerd.) Gerd. & Trappe, and 
Scutellospora dipw-purescens Morton & Koske. The fungi accompanying 
G. insculpmm in t.rnp cultures were A. /acunosa , Arclweospora trappei 
(Ames & Linderman) Monon & Redecker. G. ciarum Nicol. & Schenck, 
G. intraradices Schenck & Smilh, G . Jamello.wm Dalpe. Koske & Tcws, G. 
pus111lntum Koske. Friese. \Valker & Dalpe. two undescribed Glomus species .. 
Paraglomus occ1tltum (\Valkcr) Morton & Redcckcr, S. armeniaca Btasz.k .. 
and S. dipurp11rescens. 

The soil chemico:tl prop;:rties of tbe Bh; dowska Desert dune$ ranged: pH. 
5 .6·5 .9; NO, (mg L· ') . 9.3- 10 .8; P. 3-5: K. 5· 13: Mg. 7·23: Nn. 0·1: Cl. 13.7-
18.2: KCl (g L"'). 0 .060·0.075; organic C (%). 0.27-0.42. 

Mycorrhizal associa1i01u. ln lhc field. Glomus insculpwm occurred 
among vesicular-arbuscular mycorrhiza l rooLS of C. canescens. F. rubra, H. 
mollis • ./. communis. and P. major. Mycorrhiz.ae of lhis rungus ronned in 
one-species cullures wirh P. lanceolma as the plant host consisted of 
clrbusculcs. in tra- and cxtranilrical hyphae. Arbusculcs app:arcd as 
granular stmct11res in cortical cells (Fig. 8). Fine branches were di fficult 
to sec. Arbusculcs were numerous. blll unevenly distributed in roots. The 
intraratrical hyphae were (4.2-)6.2(-7.4) 1'111 wide cmd grew parallel to the 
root axis (Fig. 10). They were straight or slightly curved. sometimes 
dichotomously branched and frequently coiled (Figs. 9. 10): tbe coils were 
20.8-34.6 x 10.5-22.3 Jlill. No vesicles were present in roots of pbmLS up 
to S·months-old. Extrarndical hyphae were (1.7-)3.2(-3.5) Jtm wide and 
frequently associated with young and mature SJXJrcs . ln 0. 1% trypan blue, 
arbuscules stained violet white (17A2). intramatrical hyphae violet white 
(1 7 A2) to pastel violet ( 17 A4). and cxtraradielll hyphae pale violet (17 A3). 

Discuss ion 

When ohserved under a dissecting microscope, spores of G. insculptum most 
resemble small-spored isolates o r G. aggregatum. G. arenarium Btaszk. at 
a l. . G. elrmicatum Becker & Gerd .. G. intraradices Schenck & Smith. G. 
puswlatum. G. Jrinmrales Koske & Halvorson. and G. versifurme (Karsten) 
Berch. All eight species fonn glohosc to subglobose and yellow-colored 
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spores. whose size range panly overlaps (Becker & Gerdemann 1977: Berch & 
Fortin 1983; Blaszkowski 199 1; Btaszkowski ct al. 200 1, 2003; Koskc 1985; 
Koske & Halvorson 1989: Koske et al. 1986: Morton 2000: Schenck & Smitl1 
1982 : Stiirmcr & Morton 1997). 

Examinarion of suhcel lulM srmcmre and phenotypic properties of layers 
in the spore wull of speci tm:m; ,,:rushed in Md zcr 's reagent readily separates 
these species. Only G. inscuiprum forms spores in which the laminate spore 
wall layer is regularly piued (Figs. 3-6). However. in young spurt:s. the inner 
surface ei[her is smooth or the pits are very shallow and difficuhto see (Figs. 
6 . 7). Even then. G. insculpw m is d i.slinguisb.ablc from other species. Allbaugh 
G. eflmicnfllm. G. in sculprum. and G. \'ers(/iwme have a spore wa ll composed 
of two layers. thc outer layer of cuc;,·h differs. In G. elllnic.:alllm the layer sloughs 
as spores mamre (Sti.inner & Mor10n 1997). while in G. versijOrme it is serni­
penmment (Morton 2000) and in G. insculplllm il is permanent (Figs. 3-7). 
Additionally. the outer spore wall layer of G. insculptum and G. versi}Orme 
(Morton 2000) is nonreactive in Melzer 's reagen t but stains c.lark pinkish red to 
reddish-purple in G. erunicnlmll (Stiirmer & Mor1 on 1997). Glonms versi}Orme 
also differs from G. insctt!plllm in the occas ional product ion of spores arranged 
in epigeous sporocarps (Berch & Fonin 1983; Mor1on 2000) vs. only single. 
hypogeous spores in G. insculptwu and in Lhut the. mean dimnt:ter of globose 
spores of the fanner fungus i s almost 1wice that of spores of the Ia ncr species. 
In conLras t to the two- layered subcellu lar spore wall stmcture of G. insculptum 
(Figs. 3-7). that of G. arenarium. G. pusw lallfm. and G. trimurales consists of 
three htyers. 

The only o ther species of arbuscular fungi forming spores with an 
ornamented inner surface of their innermost wall layer are G. kerguelense 
Dalp6 & Stmllu mul G. ,.e,-ruculosum Btaszk. However. compared wi lh G. 
insculptwu. spores of tbe two species are much larger (mCRn d iameter= 7 1 
Jlln in G. iltscll lptllm vs. 186.3 JliTI and 189.0 Jtm in G. kerguelense and G. 
vermculosum , respect ively) and the ornamentation of tbe innermost layer of 
their wall consists of fine granules (G. kerguelense) or warts (G. vermculosum; 
Btaszkowski & Tadych 1997: Dalpe et al. 2002) vs. pits in G. insc11fpt11m. 
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A new aquatic nematode-trapping hyphomycete 
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Abstract-A new Dact)'lel/a stx:cics was isol:ucd during a survey of aquatic fungi on 
subiDC'rgcd wood in Dinnchi L:U.::e. Kunming. Yunnan Province. Chin3. Its simple and 
brnnehcd CQnidiophorcs form a few shon branches or spurs ncar apex and produce 2-3 
conidia in S)•mpodial arrangement. Conidia :m: hyaline. spindle or d avatc. round :u the 
distal end. uuncatc at the base. 1-7-stptatc. mainly 2-5-scptmc. 37 . .5-100.0 (70.0) X 
10.0-17.5 (14. 3) pm. 

Keywords-atJUaLic h)'phomyt:cto!, /Jonylella diawhieusis .. no!ma tOtlc-tr:.lpping fungi 

Introduction 

Nematode-trapping fungi are usually isolated from rouen plant debris 
and soil. Their disiTibution on waterlogged soi l or submerged wood is 
rnrely mentioned in resc..'lrch li temrure. Only seven species of predacious 
hyphomycetes from an aqumic environment have been recorded ( Ingold 
1944. Peach 1950 and 1952. Nakagir i 199 1). Recently. a survey oftl1e fungi 
on submerged wood and wmerloggcd soil in Dianchi Lake was conducted. 
The methods used for the survey were to place wood samples into zipped 
plastic hags with wmerish fil ter p._1.pers and to sprinkle soil samples onto 
CMA agar cha llenged with the free-living nematode. Puragrellus redi,1ius. 
Afler incuj:)(·nion for 1-4 weeks at 25°C. tJ1e samples were examined 
under a dissecting microscope. A Dactylella species was isolated from the 
submerged wood and severa l recorded nematode-trapping fun gi such al) 

Artltrobvllys uligospura Fres . A. cunuides Drechsler. Monacrusporium 
elegan.fi Oudem. M. thawnasirtm (Drechsler) de Hoog & van Oorschot. 
M. spJweruilles Casta ner. M. cystusporium Cooke & Dickinson and 
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Dactylella leptospora Drechsler were isolated from the waterlogged soil. 
A ncr a study of the morphological charac tcri.stics of the Dactylella species 
and a survey of the literature (Ingold 1944, Dowsett et a!. 1984. Watanabe 
1992. Liu & Qiu 1993. Zhang. Liu & Cao 1994. Ru bncr 1996. Nakagiri 
& Tadeyoshi 1996. Miao et al. 1999). we believe that th is fungus is an 
undescribed species and name it Dactyleila dianchiensi.t. 

We follow the traditional view that the genera Arthrobotrys. Dactyl ella 
and Monacrosporinm arc d istinguished by conidia wilh or without lhc 
largest celL conidia septa . shape and size and conidiophorcs knouccl 
or producing solid conidi<l. which bas been widely accepted (Cooke & 
Dickinson 1965. Castaner 1968. Scheuck et al. 1977. Van Oorschot l 985 . 
Zhang ct al. 1994, Rubncr 1996. Li & Miao ct a!. 2003. Liu & Zhang 2003). 
We therefore place the new fungus into Dactyl ella rather thanArrhrobotrys. 
which bas been amended by Schaller ct al. (I 999). who considered that 
Arthrobotrys forms adhesive networks. The detailed morphological 
charactcrislics of Lhe new species arc described in comparison with those 
of its similar species. 

Dactylella diauchiem;is Y. E. Hao et K. Q. Zhang sp. nov. (Figs 1- 14) 

Etym.: The species Dactylella dianchiensis was named after Dianchi 
Lake. Kunming. Yunnan Province. China. where it was first isolated. 

Colon i~e in ~garo CMA albidae. post 6 dies 25°C 6 em diam. Mycelium sparsun1 . 
hyphis ptntis. r:unosis, 2.5-5 Jim !~ti s . Lrirnensionis rom1antibus. Conidiophom erect~ 
simplex vd ramos.1. 2-4 septata. 245--125 Jim longa. 5-7.5 Jjm lata ad basim. 2.5-5 Jlnl 
ln.L.1 :td apicem. Conidi~ hyalina. rusirormis vel d av:ua. conidia e tuberculis geminate. 1- 7 
sept.atn. praecipue 2-5 septata. Conidia secu nd~ria davatia. plerumque I septata. vulgo eire~ 

23.9 JI ITI lvng:1 t!l5 jt111 lata. Habital inlignosuhmt!tSt!. 

Holotype: YMF 1.00571 D, Diane hi Lake. Kunming. Province Yunnan. 
China. 10- 11 -2003, .l ing Luo. The holotypc and its culture (Y MFI.0057 1) 
are deposited in the Key L.1.boratory of Microbial Fenuentatio•t. Yunnan 
University. 

A s ingle spore was inoculated on PDA. a colony reached 7 em in 
diameter <11 28° . 5 em at 25°C and d id not grow at -4°C or 35°C wi thin 
4 days. The colony was ini tially whitish and tumed orange white after 
10 days of incubation. Ar the same time the reverse side or the media 
became fa intly ye llow to reddish orange. Colonies on CMA whi tish. 
rapidly- growing and extending a d iameter of 6 em at 25°C within 6 days. 
Mycelium hyaline. scanty. hypbae septate, branched. 2.5-5 Jl lll wide. 
Primary conidiophores (Figs 1-5) erect. simple or branched. 2-4-septate. 
245-425 Jllll high. 5-7.5 JI IU wide at the base. gradually tapering upward to 



237 

l'i!;S I -14. 1Jt1CI)Idlu dimlf:hit:t~is ~p . nov. Fip: l-2. Cunidiophorc:s. Fip 3-S. Cooit!ia on ~'CJ nidiuphoro:s. Fip 6-
&,12-ll Mmure canidin. Fig9. (',;,_-rmi n:ut'd conidium wirh s.xondaryoonidiorhort with :• ~ondury one-sep:u1e 
conidium mroched. Fig.<; 10-11 . Gi.".rminured oonidiu. Figl4. 1\dht't':.ive n~rwork. hm:JOpm. 
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a width of 2.5- 5 Jllll at the tip. initially a width of 2.5- 5 Jllll at the tip. later 
oflen producing a few short branches or spur.; ncar the apex . and bearing 2-3 
conidia in sympodial arrangemenL Primary conidia (Figs 6. 8. 12) hyaline. 
spindle or clavme. narrowly round at the distal end. truncate at the base. 
37.5- 100.0 (70.0) XI0.0- 17.5 (1 4.3) I""· 1-7-septa te. mainly 2-5-septate. 
The proportion of con idia with I. 2. 3. 4. 5. 6 and 7 sepla was 10.0%, 
17. 1%. 14.3%, 24.3%. 2 1.4%. 8.6% and 4.3% respectively. Some primary 
conidia had small tubercles at both ends (Figs 7. 13) and could gennimtle 
from these tubercles (Fig IO).The primary conidia could produce secondary 
conidiophorcs and secondary conidia (Fig 9). The secondary <.·onidia 
spindle-shaped. about 23 .9 X 5 Jtm. with I seprum. Capturing nematodes 
by simple Hdhesive networks (Fig 14). 

Tahle 1. Morphological comparison of DacEyleJ/a dianchien.sis. D. iridis 
(Trinocrium iridis. D . ramiformis)1, D. cm ssn , and /J. mult1jormis 

S J'ECII!S Su.£ 0 1• I'KJMARY cO.' IlUlA 

D. diam:hiem.-is 
37.5-100.0 (70.0) X 1-7 
10.0-17.5 (14.3) pm ( mainly 2~5) 

D. iridis 
47.5- 155.0 X 

4- 10 
1.5- t6.3!"" 

D. crassa 
44.5- 60 X 1-5 
IO- I3fHll (mainly 3-4) 

D. m11lt!(ormis 
35-90.3 X 

4- 12 
4-7.5 fl ffi 

1 Trim~;riwn iritlis (W:Uanabo: 1992) :Jnd iJtiCI)Jltftl rtunifom ris (Liu & Qiu 1993) :lre S)' I!Uil)'fm "f IJtlt"t)"lftftl 

i ridis (Kukugiri & Tudeync;hi 19C)6. RuhnM" I QCJ6). 

/Jactylelln dimzchiensis is distinguished from IJ. iridis (Zhang, Liu & Cao 
1994). D. cmssa (Miao. Lei & Liu 1999) and D. nmltifurmis (Dowscn. Reid & 
Ka lkat 1984) hy the size and septation of primary conidia (table I) . al though it 
resembles those fungi in primary conidial sbape and traps nematodes by means 
of the three-dimensiona l adhesive networks. /J. ditmchiensis produces conid ia 
with small tubercles at both ends and wi thou t any branches. while D.iridis 
produces some branche<l conidia . Another similar species./). s11hmerse ( Ingold 
1944). does not produce any trapping devices. 
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Notes on dictyosporic hyphomycetes 

from China IV. The genus Berkleasmium 
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Abstract- Two new S(>CCies and :t new Chinese rec.ord of Lhc genus 
Bakleasmium arc reported. lllcy are B. mro1·irf!ns ami B. wislume11se. The new 
record for Ch ina is R. i11j1atum. tati n diagnoses, English dcsl~r i ptions and 
illuslrntions of lhc two new species are presented. l ltc specimens studied wen~ 
deposited in the Hcrh;1rium of Sh:uulong J\gricultur.-1 LJniv<!rsity: l'l:mt l'athulogy 
(HSAUP). 

Key words- Berkleasmirmr arM,ire~ts. Berkleasmimn wislume11se 

Introduct ion 

Zobel ( 1854) erected Berkleasmium with B. cordaeatwm Zobel as its type. However. 
B. conlaemmm is a synonym of Sporidesmiwn com:iwmm Berkeley (1845). Sacc.:\rdo 
(1882) included the fungus as a species o f Sporidesmium L ink ex Fr. ( 1809). Moore 
( 1958. 1959) reassessed Sporidesmiwn. and the ge nus Be,.kleasmir~m was rcLricvcd for 
certain sporodochia l demeromycetes that had been described in Sporidesmifm1 (sensu 
Saccardo). 11erklea.fmium concimmm (Berk.) Hughes ( 1958) is the correct name o f 
type species of the genus. Subst..oq ucntly utl~ast 10 species w~rc uss ign~:d to th~: genus. 
which produces phaco<.lictyosporcs acrogcnously on short. simp le couidiophorcs. or 
else arc sessil e with sporodoc hi:ll conid iomata. This genus is reported for the fust 
time from China. 

Taxonomic Description 

Rerkleasmium atrol"irells G. 7~ 7.hao et T. Y. Zhang .fP. 1/0\: FIGURE 1 

Col,mifll' in .fllbstrmo nnwrnH nigml', gramiiOSfl" . inron.vpicufll', I'OtUIIll!f" S f' .fporodorhiis nrt·t~ 
f!R8fi'Rfltl'.f . . f llh ll'n ll' SJHJrfldnrhin sinRIIln spar.fa bnmnNI \"i.Ubilin, Myrdium spar.~11m. pm 
maxima. pllrt~ stlbml'f.Wml. Ctmit!ihphora hr,.l•in, simplirin, nnn r nmfls(l, l'rtrlfl, "rta \'f'i 

j/l'.flltJ.M, pnllidf' br11nnM \"1"1 hr11nn,.n. 13·Mttm longn, I J -3..511111 lalfl. Cllnidin sing11ln in fl{1if'l' 
rnr.idinphhrl oriundn. f'lliptit•t1. m"Oit!~a w•l .-Jm•mfl, irrrBt•lnritrr murifn rmin, '"iridin ,.,., mm· 
1•irrntin, /PI•ia, 30-37 x 15·/lfl'll." in ;xm rb11.mli obronirn, drmiru{nJn, pflilidiom \'l'l:mhhynlinn. 

• <.:oanpooding :.utbut: lyl.hang@sd;cu.c-du.t"n 
1· Cum-nt addrrss: Key l...:l bor:noty of Systc-m3lie :\lycology & Lichc-nology. Institute of Microbioloe;)·, Chinese 
t\cndcmy of Seienf~, P.O. Rm: 2714, Beijing I (()()SO, P. R. China 
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1/abitar: Jr. cartic~ ~mormo S)zygii samarnngttnsis {DI./ .\fur-. t~ P~ny, NCJn ning, Grmng:ci 
l'ro1·incia si>~ka, 9 XI 1999, ltg. G. Z. 7Jwo, IISJ\U/'992154 (• ZGZ990654J. hie tksigrwtus 
lralotypus. In ramis tmorwis Anororpi lr~ttropltylli Lnm. Xi11 mtn , l' tljian l 'rOI'illl:in sinica, 15 VII 
1()(X), It g. X. Srm , IJS.-\U/'11,)086 (•SX-10086). 

Colonies on naturnl substra te black. 
gr.mular. inconsp icuous. cons isting of 
groups of sporodochia. Under the 
stereo microscope individua lly scat­
tered, superfici<t l. brown sporodochi<t 
arc vis il>lc. Mycelium sc:mty. mostly 
immersed. Conidiophorcs shor l. 
simple. unbranched. erec t. straight or 
nexuous. pale brown to brown. 11- 16 x 
1.5-3.5Jtlll. Conidia formed singly at 
the apex or each conidiophore. 
e ll ipsoidal. ovoid to clavate. irregu­
larly muriro rm, green to da rk gree n. 
wi th basa l pmt pnler than the upper 
p.1rt or subhynlinc, smooth. 30-37 x 15-
17pm. ba..;;a l ce ll obconical. p.1lc brown 
to subhyalinc. tnmcate .111he base. 

Holotypc: On dc:~d bark o f S y :. yR illm 
.f fl lllflrtMR " " ·f" (Ill.) Mcrr. &. Perry, 
Sllnning, GUAJIOIJ.~ I f' t.:O\' II'I(' t:, 9 Nov AGURE 1 &rk/Msmilllll ntrOI•irl'ns: Sporodochi:~. 

1999, Coli. G. Z. Zhao, JJSAUP99ZJ 5./ oonidiophorcs and conid i :~ from llo lotypc 
(•7.GZ990654). Other ~pc<:imcn exami ned 
on dca.d branch of Artororpus htru ophyl/us lam., Xl:tm('n , •• WIA.' I'II:OYt.'iC..'I:: . CIIL'~,\ . July 25. 
2000. Coli. X. Sun . I/St\UP/1~86 (•S.Y·200&5). 

This fungus. in conidium morphology and size. is close to Pithomyces sumiderensis 
Ho i.-Jech. (Ho lubovti-Jechov.1 & Mercado, 1986). The con i di:-~ of the two species are 
both chmttc or obovoid. It is difficult to scpanttc them by conidium ch:mu:.tcrs. 
However. the sporulation puttcrus in the two genera arc obviously d iffcrcn l. 
Conidiophores or conidiogenous ce ll s in Pithomyces arc generally very short and erect 
o n creeping hyphae. the conid i:. arc lihcrntcd hy rhexolytic secess io n. Fung i in 
Berk/c(lsmium oft..:n form fundamentally sporodochial conidioma t~a and grow slowly 
in the substrates. In add ition. conidium color is a strik ing character in distinguishing 
them rrom each other. Conid ium color of the new taxo n is dark green. while lhal o r 
Pitlwmyces .wmideretuis is brown or dark brown. 

Btrk/t>nsmium taisluwense G. 7" Zhao ct T. Y. Zh.1ng .~p. Ill)\'. FIGURE 2 

Sporod«hia disstmittmfl, ptmCfi[ormia. mm, nirt rrrin, sat~ lm:onspict•a. Myct!ii11m immusmu, t .r 
hyphis pnJtidt brttnr:cis lat l•r'bttS m mosis u puuis 1·1tmt lmis t•omposiwm, Conidiophora 
Yminmcron~mmosn 1·el mirrOflf'nmto.m , f a.wic,fmn, Jimpfiria. senJim stptmn, uert, r f'rta ,.(![ 

/le.w osa, lflt l'io, hyofi~ vel st~bltynlina, IISQII t ad J01•m Iongo, 1 .5·2/WI low, \t!Simlis inflmis ltmt 
crassis prncdira. Cellltlne ror. idiogenae monoblnstirot! in ronidiophoris ir.Nirporm(ll', rerminnles, 
l'lm•mnf' w•lflJriformf's, lflf'\'f'S. Conidia fii'MJI,f'na, !10/ilflrin, irrf'JI,IIlnriter llwri{omrin, ,.lfipsoidra. 
clm·mo, obowua l'el pyrifonnin, brmrneo w!l mro-brrmnea, le1•io. 22-35 X Jj.J8 .75jllll, ofiquor 
oor.idio upamra roepe relhrlis t'Onidiof{enis /N!rsisttr.ribtos. 



t.'t.rm.: L.. wislwr.ense = rcferrin& to 
Taish:..n mountain area, the l~•pe 
Joc;dity. 

1/abita t: in ligno putrido rami 
emor111i arbon1m ir.determitwtar••m 
i11 MOIJ/II tl Taishan. Shcmdo11g 
l'ro1·incia sillica. /0 VII 2(}()J,t.eg. (j. 
Z. Zhuo. JJSAUI'Ilwf)-151 f: ZG'JJI.1 
002). 1/olotypus. 

Sporodochi;t scn ttcrcd. puucti · 
fom1. black. shining. often incon· 
spicuous. Mycelium immersed in 
the substrate, composed o r pale 
brown. smooth. septate. I-2Jtlll 
w ide hyphac. Conidiophorcs 
semimacronematous or mic ro· 
ncmato us. rascic ulatc, s imple. 
unbmnched. inconspicuously scp-
L.a tc. erect. straight or flex uous. AGURE 2 RnkiNlsmimn tnis f/(jnrn.tt>: 

smooth. hya line to subhyal inc. up Sporodochin. conidiophOtts :md conidia 

to IOpm long ( including the 

243 

I~ 

conid iogeuou s cell). 1. 5-2Jnn wide . with bladder-like swelling 7pm wide. 
Couidiogcnous cells monoblastic, intcgmtcd , terminal , cl<tvatc or pyrifonn . 
inflated , smooth. Conidia aerogenous, solitary, dry, ellipsoidal, clavate , obovate 
or pyrifonn . brown to dark brown, 22-35 x 15- 18.75Jtm, when detached usually 
carrying away with them the 
upper part of the l:onidiophore. 

On roll e-n wood of de-ad bnnch of an 
undetermine-d Ire-c-. Moun! 'laishan. 
SIIAl'i"»>:'IiG PII0 \ '11\'CE. C IUNA. 10 

July 2001. Coli. G. Z. Zhao. 
IISA UI'.fJ·H2 f: l(jl /1,./AJl!. 
Holotype. 

Berkleasmium taislume11se rese­
mbles B . atr01·ire11s and B . 
i11j1mum with respect to conidium 
morphology. However. it c:m be 
separated rrom B. atrm·irens by 
conidium color :md basa l cell 
c h:~ra.cte rs . The chara.ctc ri stic 
green to dark gree n co lored 
conidia and the small unswollcn 
<:onidial basa l ce ll of B. atro 
virens provide the useful features 
in di O'erentiating B. atmvirens 
from B. wislwnense. Conid ia of 
/J. itiflatmn rc~1ch 11 size range of 
30-47 x l8.5-2 1Jtm, and they arc 
considembly large r than conidia 
of 8 . taishtmcm·c. The much 

AGURE 3 IJerkl.-asmilll/1 i11jlalum: 

Conidiogcnous. cells. and L'onidi:l 
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more inflated cell s of conidiophore in B. it1jlatum arc also helpful in separating 8. 
ill}latum from B. taisllanense. 

Berkleasmium injlatum Hoi.-Jcch .• 1987. CcskU Mykologic. 41(1):29-31. FIGURE 3 

Conidiophorcs clavate to obpyri form. up to 30J1m long ( including the conidiogcnous 
cells) . apical ce ll inflated. 6-9.5Jtlll wide. Conidia obovoid. dark brown in the ap ical 
part, pale hrown in the basal cells. 30-47 x 18.5-2 1Jtlll. 

On de:..d mlten wood, CIIONI:QINt;, CIUNA , Aug. 8 2000, Coll. G. Z Zh:w, IISAUPIIrJ.U5 f •ZG7Jf,P.J.J.1). 

This collection d iffers slightly from the origi nal descript ion (Holubov3-Jcchova. 
1987). In the original description. the conidiophore had J-3 bladder-l ike swellings. but 
in our co llection only I bladder-like swell ing was found . Other chn.rncters are 
<.'OilSi:>tcnl with the origi nal dc.scription. 
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Abstract-A non:l Glmmu· spt:cies was isolat.ed from rhi1.osphen: soils 
SUJljlVI'I ing AIJmnmiLia l'lllhurl it.'tl f rom Hyderah:nl. lndi:1. ' l"he spore:. proli fcr:tte 
:m cl bud out :t tl:t ughler t-porc IL'nnin:•l ly wh ich i:-. connecto.:d to the moiJh: r sj)OI'"C by 
a small con lh!t~tive. SequenCe! analysis of 1>11 )2 variahl.: do ma in of26S t'ihosomal 
KNA gene of this Glnm11s sp. shows th:n it is tlifl'crcn t from othc1· known AYI 
fu ngi. "l11e morphologil-:11 ;md moh:cuhtr phylogene tic analyses supporl the 

creali011 or Glomus hyderabade, sis sp. nov. 

Key w ords- morphota.'\onomy. molec-ular sequencing. phylogeny 

Introduction 

The genus Glomus 1\1lsane & Tulsane represents by far the largest genus 
wi thin the Glomera tes and is placed in the monogeneric family Glomeraceae 
(SchiiOier et al. 200 I). Based on rRNA SSU ana lysis and on the basis of natura l 
relationship of AM fungi . a new fungal phylum Glomeromycma has been 
erected (Schi.iGler et a t. 200 1 ). Taxono my and identifica tion of gloma1ean fungi 
has tradirionall y retied on the morphology of thei r large mull inucleate spores . 
Phylogenetic analys is based on ri bosomal RNA gene sequences (Redecker et 
a l. 2()(X), Schwal t.Olt et al. 200 I) indicate that the genus is non-monophyletic 
in nature. 



246 
During a survey of the rh izospherc soils of medicinal plants an interes ting 
arbuscular myc.:orrhizal (AM) fungus belonging to genus Glomus was coUcctcd. 
The spores of this AM fun gus are unique. as they proliferate I bud out a 
daughter spore tcrmi.na.lly. The wall layers in the daughter spore arc similar to 
the mother spore. This type of proliferation or bud out spore production is not 
reponed in any of the existing AM fungi (Morton & Benney 1990: Schenck & 
Perez 1990: Manoharachary et al. 2002). Furlher the other spore characteristics 
do not match with any of the described species under genus Glomus. Sctjucncc 
analysis of tJ1e D 1/02 variable domain of 26S ribosomal RNA gene shows that 
the sequence of this fungus is diffcrcm from aU the existing AM fungi rcporlcd 
in lhe lilcratu re. hence il is described here as a new taxon. 

Materials and Methods 

Collection of AM fungal spores 

ThcAM fungal spores were isolated by wet s ieving and dt..'Cantiug method (Gerdcmaun& 
Nicolson 1963) from the rhizosphere soil of J\1/amamla cm lwrtiCll L. (AJXK:y:mace:le). 

DNA isolation 

Twenty spores were washed thoroughly three times with sterile disti lled water. DNA 
was isolall.'d using GcnElutcTM Phmt Genomic DNA kit. G2N IO (S igma Chcmit·al 
Company, St. Louis, USA). The fungal spores were mechanically dism ptcd in :1 1.5 ml 
microfugc tube using disposable pistel (Sigma Chemical Company. St. Louis . USA). 
The lysis or spores and purification of DNA was perfo rmed as per manufacturer"s 
instructions. 

Amplification of ITS region and 0102 reg ion of 26S ribosomal RNA 
gene 

The entire IT S and 0 10 2 variable domain of 26S rRNA was amplified wi th primers 
piTS I (5"-TCC GTA GGT GAA CCf GCG G-3) (White ct at. 1990) and pNlA (5·­
GGT CCG TGTTTC AAG ACG G-3') (Kurl'l.m:ln & Robnctt 1998). The primers were 
obtained from Integrated DNA Techno logies. Inc .. USA. Polymerase Chain Reactions 
were pcrfonned in a final reaction mixture ( H>OJtl) containing 50ng genomic DNA. 
25pmols each of primers (piTS 1 and pNlAR). 200 n:Uvl each of dATP. dlTP. dGTP and 
dCTP (Promega Corporntion. USA): 2.5mM MgC~ :mel 2.0 unils of Taq polymerase 
(Promcga): and 10 Jll of lOX reaction bul'l'cr (Pmmcga). The amplification reactions 
were pcrfonncd in a IYfS 100 Mini Cycler (MJ Research. USA) with the following 
cycling parJmeters: initi ~1l denaturation for 5 minutes at 94°C. followed by 30 cycles o f 
30 seconds aL 94°C. 30 seconds a1 55"C and 1.0 min at 720C. wilh a final extension for 
10 minutes at 72°C and con led at 4°C. The amplified products were separated on 1.2% 
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agarose (S isco Research Laboratories. India) gel hy electrophoresis and visuali zed by 
staining with clhidium bromide (O.Spg/ml). Gel photographs were taken using VDS 
Image Ma:>tcr (Pimnnacia Uiotcch, USA ). 

Sequencing of 0102 region 

Direct sequencing of PeR-amplified ITS and D 1/02 dom~ti ns was performed by using 
A13113i g Dye Terminator kit. The 0102 variab le domai n of 26S ribosomal RNA was 
pcrfonncd witb 2 primers. pNL I (5'-GCA TAT CAA TAA GCG GAG GAAAAG-3') and 
NLA. Sequencing reactions were purilicd by clhauol <t nd sod ium :t(:ct:ltc precipi tation . 
the pt!llet was wm>hl.'<.i twice wi th 70% cthm10l. which considerably improved the 
removal of dye terminators fro m the reaction. Processing of the samples for loading 
on to ABI 310 model sequencer was perfonned as per manufacturer's instmctions. 
The oligonuclc..-otidc primers used for sequencing were procured from Integra ted DNA 
Technolog ies ( IDT). USA. 

Molecular phylogenetic analysis 

The sequences were aligned using Clustal X program (Thompson ct nl. 1997) nnd 
manually corrected . Sequence s imilari ty search was done using GcnBank BI.ASTN 
search (AII:Sc hul et al. 1990). sequences of closely related taxa were retrieved and 
used for phylogcncti(.: analys is. The GcnB unk accession numbers of the rcl;ucd species 
rue giveu in the phylogenetic tree. For the Neighbour-Joining analysis (Sa ito & Nei 
1987). the distnnces between the sequences were calcuhlled using Kimura ·s two­
parameter model (Kimura 1980). Sites where gaps existed in any of the sequences were 
CXCitl<lCd. 

Nudeotide sequence accession number 

The 0102 do main sequence detcnniucd in this study h~1s been deposiu .. -d in Gcul3;.mk 
datnhase with the following number: AY2 11274 

Results and Discussion 

f;lomus I!J duahndel/_d.t S\\11J\lp!l. Kunwnr. Pru.~OO ct Monohnr !:p. ttor. lo"l).."i.L-7 

Sporocarpia ig1tota. Sporae singulae . globos.1e. subglobosae \IC ( e llipsoidae. 97-
136 pm diarnctrO. rnelleus vel aur.mlius-brunneus; sporac tunicae Stralis tribus 
in uno Ierma (Ierma A). Hypha sustinens sins ulus . infundibuliformis. Ma1urus 
sporae prolificus ll'rmi nalis. procreans gemmiformis sporae filiales: sporac fili a 
sessilis. si ngulae. globos.1e. w l sub-globos.1e vel cllipsoideus. Sporae fiJialis 
consodatus cu m nater Spor:l.l.' ab apcrtus connectivum. 

{Etymology: SjXX'ifieepithCI deri\·cd from the p!2ee of eollt-etion (l lydt-mbad)J. 

HOLOTYPUS I·IIC DE ... '51GXA11JS ex ra lix solum t\1/lm:auda c{l(/llmica. 
Hydcrahad.l ndia. 30. 5. 200 l. lcg. Swa1upa. Het'h.l\o. HC I043.9 !8. 
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Spomcarps unknown. Spores fo nned singly, globose. Stlbglobose to e llipsoidal. 97-1 36 
Jnn in diam. honey coloured to orange-brown: spore wall as lhrcc wall s in a single 
group (group A}. Compo:;i tc spun: wall 3.3-5.9 JIIU thick, adherent. outer W<lll smooth 
or roughened, dull yel low. 1. 1-2.4 pm. in older spores wal ls perforated. with an apert ure 
of l - l.5Jim d iam. midd le wall single. non layered. rigid. un it. orange-brow n. 1.1 -2.7 
JtiTI. inner wall rigid. non layered . dull yellow. 1. 1-2.1 pm. Stlbtcnding hypha single. 
slightly fl ared towml.i the point of auadnncut. I 5-32 JIIU thick. 136-233 Jn ll long. r.ud y 
branched. pore in the subtend ing hypha occludOO by a thick stmight septmn. Mnture 
spores pmlifcrnting terminally. producing bud- like daughter spore ; daughter spore 
sessile , single. globose . subglobosc. ellipsoidal. 18-48.4pm in diam. honey coloured to 
onmgc-brown: compos ite daughter spore wa ll 3-5.6 1tm thick. num ber of wall groups 
one (group A). adherent. tlm::e wall layers. outer wal l smooth o r roughened . dull yellow, 
1-2.2 11m thick. middle wall single. non layered. rigid. un it. orange-brown. 1-2 11m 
th ick. inner wall rigid. non layered. dull yeiJow. 1-1.8 Jt m thick . Daughter spore linked 
to mother spore by~~~~ open c.:omlCt~tivc, 5.6-9.5;(8.2- 11 pm. 

Glomus lryder(tbadensis is characte rized by the production of sessile . s ingle. daughter 
spores from the moLhcrsporc <lnd pcrfonttious in the spore wull. The spore measurements 
and wall char.lcteristics also differ from the known species of Glomus (Schenck & 
Perez 1990). These observations merit its description and erection as a new taxon or 
species rank. 

Glomus p11Sllllawm Koske. foriese. C. Walker & Dalpe produces numerous hyaline . 
circular to irregular blister like thickenings on the outennost spore wall (Koske et al. 
1986). In the present fungus only one duughter spore is produced per mother spore 
and the colour and wa ll stmcture of the d;mghter spore is like the mother spo re. In 
G. ewnicarum W.N. Recker & Gerd . the outer wall is smooth or roughened !'rom 
decomposi tion of outer wall and adherent debris bllt has two groups (A and U) of 
spo11: walls :.md Lhc composite wall is thicker (4-13 pm) (Becker & Gcrdcmauu 1977). 
whereas in the new taxon only one group (A) o f spore wall is present and it is thinner 
(3.3-5.9 J•m). 

Pcrfor.1Lions in the wall are reported in G. geospurwn (T.H . Nit:ol son & Gerd.) 
C.W:l lker also , but these perfor.l tions are sometimes absent from mature spec imens 
and the middle wall is laminated . The inner wall is membranous and IOnns a 
septum scpar.tting Lhc spore contents from the lumen (Walker 1982). Howe\'Cr. in 
the present fungus pcrfont tions nrc present in Lhe mnture spores. outer wo1ll is dull 
ye llow and is always intact even at malllrity unlike in G. geo.\]JOrmn where it is 

Jo-igs. 1-7. Glomus hydrrabatl~nsis Scat~ bar = 30 Jtm. I. Mother spo~ with young l~rminal 

daul>bh:r ~pore (arrow). 2. Daushl\'f SJK!fC t.ktach from moth<:r spon-. subtccdins hypha 
nun-d ut the pc1int uf uU IIChml"nl with th..- spore:: (urrow). 3. Ellipsuidul spore. 4. Subglolxl'f;e 
spore. 5. Dnughter spore. conncclcd with the moth~ spore with a connccti\ 'C. (nrrow). sc(>(um 
(arrow)zt th~ point of :maduncot o f subt~nding hypha with th~ spore. 6. Similar llutt layere-d 
wall in mothcrnnd daug.hkrspof\" {ruro~·s). 7. l'cr!orntioos (arrows) in tht< spor..- wall. 
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hyal ine and some li mes absent from mature specimens. In G. nwlli.wbsrensw 'J Muke r:j i. 
Bhauacharjcc & J.P. Tcwmi and Gigm.pora rosea T.H. Nicolson & N.C. Schenck (= 
Gi. candida Bhatlm:harjcc. Mukcrj i. J .P. Thwari & Skoropod) pcrfomtions <Ire CCJXJftcd 
bu t they seem to be cnuscd due to hyperparasitism. ln . G. mull isubsrenwm the 
pc rforntions were seen in sutfacc view while in sectional view trnnsvcrsc fi ssures were 
seen (Mu kc rji ct at. 1983). In Gi. rosea the perforations in the spore wall appeared to 
be caus1..'<.1 by the p<trasitic action of soil microorganisms sin1.-c its inner surface showed 
numerous hypha like s tmctures passing through the pe rfor.uions (B hatt ach:ujee ct :1\. 
1982). The perfo rations were e ither d ispersed or in groups and varied in size indicating 
thm more than one type of parasite may have been invo lved. while in our study of G. 
hyderalxuJensb· pcrfomtious were uniformly d is tribu ted and were mostly uu iform in 
s ize. 

Ln G. globiferum Koske & C. Walker the spores arc fonncd singly or in pairs or triplets 
~•dhcr ing to each o lher by l'Ommon pcridia l hyphae . bearing numerous tenn in~l l or 
i utcn.:;~l;~ry. globos.! or o void vesiculate swdliugs (Koskc & Walker 1986). Whems 
in G. hyderabadensis pcridimn is ~ bse n t with single daughter spore attnched to the 
mother spore. 

Phylogenetic analysis 

The ITS and Dl /0 2 reg ion was amplified with primers ITS I and NIA. the ampl icon 
was about 1.2 kb. Auempts to sequence the ITS region with primers ITS I. ITS2. 1TS3 
aud ITS4 were uusuccessful for unknown reasons. As an ~l l tcmativc. we huve sequenced 
the 0 1/0 2 domnin of 26S rRNA gene. TI1e 26S rRNA domnin 0 1/0 2 hnve been 
detenn ined fo r all the known yeas t taxa (Kurtzman & Robnett 1998; Fell et al. 2000) 
and arc extensively used for describing new yeast spec ies along wit.h morphological 
and physiologkal chaml·ters. Wilh few exceptions. the yeast taxa that diiier by more 
t1mn 1% variation in the Dl/D2 domain :trc considered as separate species (Kurtzmno 
& Robnett 1998: Fell eta \. 2000). The D1/D2 sequence o f PCR ampli fied IT S-0 1 0 2 
fragme nt was detenn ined using primers NLI and NL4. Both the sl:rands of the PCR 
prod uct were scqucnl-cd. The dctcnnitH .. '<.I scqucnl-c is 510 bases in lcngt.h. 

Gcnllank search using TlLAST (Al tschul c t aL 1990) resulted in re trieval or 
several algal sequences. However. lhcsc sequences showed 23.6 to 35. 1% 
variation with G. ltyderabadensis scqueut'C ~md appc~1r to be not close ly re lated 
to G. hyderabadensis. TI1e fi rst 10 hits were as follows, G YNRGNP Gymnndini11m 
ctaenmruu Graham. Af-409122 Mallomonas tiSimmdae {Wujek and van der Veer) 
Nicho ls. AF409 121 Chrysolepidomonas dendrolepidow Peters and Anderson . 
AF3 1826 1 Uinophyc:eue gen. sp. cmtifer Co ns4. AF409 125 Vm:uolariu l'irescem· 
Cienkowski. AF21 0742 Vac11olaria viresrens, AF4 17673 Nirzschin Jae 1·is Husl. , 
A f-4 17670 Niu.schia alba (Ki.i tz) W. Smith. AF21 0743 0/istltodiscus luteus Carter 
and OD2tsS RR.NA Ochromomts dtmica Pri ngs. Glomus sp. HClO- 43.918 d illcrs 
from the ulgul t<JX<~ by 23.6 to 35.1% vuri.- tion . The scqucnt:c c.l ivergclll'C umong Lhc 
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algal taxa used in the analysis ranged from 15.5 to 34.3%. suggesting that the y are 
highly divergent sequences. Our attempts to culture algae from the crushed spores of 
Glomus sp. HCl0-43.9 18 on different mcdi" did not yield any algal species. 

As the morpho taxonomic fea tures of the new f11ngu.<: suggest that it m:1 y be a new 
Glomus species. we restricted our next BLAST search to Glomcromycota. The 
tirst hi ts in lhc BLAST search were An:lweo:;pora gerdemwmii (S.L Rose. B.A. 
D:micls & Trappe) J .B. Morton & 0 . Rt!decker AJ510234. AJ27 1712 (llld AJ5 10233 
followed by Glomus ocr11ltm11 C. Wn lker AJ2717 13. Phylogenetic posi tion of G. 
hyderabadensis in relation to other AM fungi based on Dl/02 variable domain 
scqucm:cs is shown in Figure-~ . Hascd on the scqucucc analysis of 01 /02 domain 
Ar. genlemmmii is the nearest relative of Glomus sp. HCIO - 43.9 18. bu t the 

99 

Glomus sp. liM ·CLS AJ27 1926 

Glomusoo·ttflllm AJ 27 17 13 

A n·hm•OSfH)W gt-nlt•mcmnii AJ51 023•1 

._ ________________ Glom lis 

Scute/Jospora pe/Jrtcido A F396 784 

hydi!Tu hadtms i.,· 
AY2 11 274 

t 'ig. 8. Phylogcnelic tree depicting the re lationship bctwc:cn Glomus 
lryderolxulensis and Other refer.: nee taxa. The tr<."C was constructed based on D l/ 
02 "ari.:~blc dom.:~i n of 26S rD:\A using program ~ J Plot. Bootstrapping was 
done in 1000 r.:plications. Valucs for frequencies less lhnn 70% arc not given. 
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new fungus differs from its nearest relative by more th an 29.2% sequence variation. 
The sequence variation between two isolates of Ar. gerdemmmii was 0 .8%. Variation 
mnong the Lltn=cAcaulo~pora sp. viz. A . lacmw:Ht J.B. Morton. A. longttla Spain & N.C. 
Schenck and 1\. laevis Gerd. & Trappe ranged fro m 9.3 to 9.8% indicat ing that they are 
distinct species. 

Among the Glomuy species. Glomus sp. str:.tin HM-CL5 hus more s<.-qucncc imilarity 
to Glomus sp. HCIO - 43.9 18. however both of them difft:r from l.!:.tch other by 30.5% 
vari:nion. G. occu/lum is the nearest relat ive of Glomu,t sp. st r.~ in HM-CJ 5 (6.8% 
variation). Interestingly Glomus sp. strain HM-CL5 ditTers from other Glomus species 
used in Lhc sequence analysis by 16. 1 to 22.2% v;.triution. These rc:;ults indicate lha t 
Dl/02 sequences arc highly divergent mnong Glomus sp<..'Cics. 

These rcsuhs togclhcr with lhc novel morphotaxonomic rcaturc.s or Glomus sp. HCIO 
-43.9 18 suppon the descri ption of a ne w taxon G. hyderabadensis. 
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Abstract-Bactrospora macrospom has been found to be synonymous with Gyalecta 
lamprospora. result ing in the new combin:uion Bacrrospora !amprospora. LC'cldC'a 
hcbcsr·i'ns is pi ~ • C\...J in synonymy with p,rpirJir, ulbot:rlCru!c.wwu, and Arthoni11 willcyi 
is plact:d in synonymy with A. diffusa. The following taxa arc lcctotypificd: Arthania 
dif/ttsa. Arthottia ,,·iJleyi. Gyalecta /amprospora. Lecanora pleiospora. Leca nora 
pleistospora. Lectmorll rl:elococcoidC's, ond Lecidettl:clX'scens. 

I. A nlro11itt diffusa Nylander 

Arthonia d{Oitsa Nylunc.lcr. Floru. 68(24): 448. 1885. TYPE: On bark. l.lliuois. USA. 
flall l·. t1. (H>NYL S046;t!. lectotype [sc lcctl.'d hL•rc] : PH! , isolc.:c10typc: H-NYL 
5044'. H-NYL 5045' . H-NYL 5047' syntypes (sec below). 

Arthonia d!f}l1....-a Nylander nom. nud. , Mem. Soc. Sci. Nat. Cherhourg, 5: 337. 1858. 

Syu. nov. Artho11ia wilh11i Tuckcnnan ex llcdrick . Mycologia. 25(4): 311. 1933. 
TYPE: On trees ncar Athens, Illino is. USA. Wolfs.n . (PH! , lectotype lselcctcd 
here!) 

Artlwnin diffwm is a distinctive species, apparently endemic to e.1stern North 
America. that is easi ly recognized by its sessile usually pmiuosc ascomata, o l\cn 
constricted ar the b.1se; large. usually pminose pycnidia; Tnmtepohila photobiont and 
2-scpuuc uscosporcl:i. The mcm;urcmcm of immature ascosporcs likely accounts for 
the size difference noted by Hedrick when establi shing A. willeyi. Tims. Willey 's 
( 1890) recogni tion thut the then-unpubli shed A. willeyi was idcnticul with A. d!lji1sa is 
contim1ed. 

As tli scusscc.l by Lc:ndcmer & Hewitt (2002) there urc five sy:nlypt: specimens of 
A. dij}Usa in 11-NYL. !Our of which include material from New England. It was two of 
1hese spec imens collected by Edward Tuckerman that served as 1he bas is for 
Nylander's inva lid publication of the name in 1858. The description o f 1885 however, 
i.ucludes tbrec otdditiozwl specimeus: two collooted by Henry Willey omd one by Elihu 
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IlaU iu Illinois. The llall collection is here selected as the lectotype because both 
pycnidia <md upotheciu ttre present on the specimen. 

Though a holotype was clearly designated in the protologue of A. wilfeyi, the 
specimen could not be fouud ut M ICI-1 (P . Roge1-s. pers. comm.). TIJUs. the isotypc in 
PH is here se lected as the lectotype. Funhcr study or Arrhonia will likely show 1bat 
udditiOik'l l names should be placed in synonymy wi th A. d!/]ltsa. 

2. IJtlctrospora lamprosporll (Nylander) Lcndcmcr comb. nov. 

Gyalet:llllampruspura Nylander. Flam. 68( 16): 312-3 13. 1885. TYPE: On bark. near 
Phi lade lphia. l)cnnsylvania. USA . Ec~(t.ddt 45 (PH!. lectotype [selected hercj : H· 
NYL 2 1968!, isole<;rotypc). 

Syn nov. Bactrospora macrospora R. C. Ilarris, Some f lorida Lichens, 40. 1990. 
TYPE: On Acer. hardwood swamp. just E o f Lo llcu Creek on Fla. Hwy. A lA, 
5.5 milt:s W o fAmt:lia Ri ver, Nassau Co .. USA. llmTis 21152 (NY!. holotypc). 

Mclampylidittm muauspurum (R. C . Ha rri s) Henssen in Heussen & Thor in 
Hawkswonh. DL (ed .): Ascomycete Systematics. Problems and Perspectives in 
the Nineties. p. 45. 

The generic di spos ition of Bac1ro~pora macrospora has been the subject of some 
controversy. However. Egea and Torrente ( 1995) consider Mc:lwnpylidium Stinon a 
synonym of Bactrospora A. Massalongo. Han·is ( 1995) also argued for rcw iuing /J. 
macrospnm in Bactrnspnm . RetCr to Harri s (1990) o r Egea and Torrcntc ( 1993) for a 
description of /J. nwcrospom. 

3. Porpidia albocaeruhwcell.fi! (\Vulfcn) Het1cl & Knoph 

Lichen albo-caerulescens Wull(m in Jacquin, Collect. Dot. 2: 184. rab. XV. lig. I . 
1788. TYPE: A mold Lich. Exs. 894 (M, ncotypc (sele<:tcd by llcrtcl. 1971). (lor 
synonymy sec Hertel, 1984) 

Syn. nov. Lccid(•a hchcscens Nylander, Se11. Lich. T rop .. 41. 1891. TYPE: On rock. 
Lookout Mountain. Tennessee. USA . Calkins s. n. (H-NYL 15497!. lectotype 
r~clccted here ); PJI !, NY! probable isolectmypes). 

Fink (1935) included L. lwbeH·ens us u synonym o f P. albocaerule~·ct.ms. 

Magnusson ( 1936) however, retained the species on t.he basis of the brown coloration 
o f the tlm ll us. O ther then the bro wn colora tion the type colle<.: tion is typic<.tl P. 
albocaerulescens. Sec Gowan ( 1989) for a descript ion of tbis species. 

4. Acarospora thelococcoide.'f (Nylander) Zahlbmckncr 

Lecanora Ihelococcoides Nyhmder. Set. Lich. Trop .. 3 7. 1891. TV PE: On soil. 
southt:m C<1lii'o mi:.t. USA . Orc·uu s.n. (H-NYL 24962!. h:c totypt: fsc ll•ctcd 
here]). EPITYPE: On grnn ite derived soi l. open spnces in full sun among 
Adenosloma fmu.:icu lalm11 chapmml. Meni iCc Hills. Wildomar. Riverside Co .. 
Ca li!Omia. USA . K11udsen 529 (hb. Lcndemer! , epitype jsclectcd here); herb. 
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Knudseu. hb. Lendcmer. ASU!. DG!. CAND!. CIIR!. FII !. II !. MJN! . NDA!, 
NY !. OSU!, SIJBG!. TNS!. UC !. isocpitypcs). 

Acarospora thelococcoides (Nyluu<k:r) Z<~blbt11ck.ucr. Lich. Cuwlogus. 5: 98. 1928 
Ll·canora pleiospora Nylander in Hasse. Bull . Tor. Bot Club. 24(9): 446. 1897. 

TYPE: On clay. San Gab1iel Mountains. Cnl ifornia . USA . Nussc s.n. (H-NYL 
24865 !. 1ectotype (selected hcrcl; H-NYL 24868! . isolccrotypes). 

Acarospora pleiospom (Nylander in llasse) 7..a hlhmckner, Beihe fte Ool. Centralbl., 
13: 163. 1902. 

Lecanora pleislospora Nylander in l lassc, Dull Tor. 13ot. Club. 24(9): 446. 1897. 
TYPE: On clayey soil. So ldier"s Home. Los Angeles Co .. Culifomia. USA. 
lflf:,·)·e s. n. (H-NYL 24866!. k-ctotypc [selected hcrcj : l'H !. isolcctotypc). 

Acm·Q~pora plei~·tospora (Nylander in H<ISSC) Zahlbrw.;k:ut:r. Bcihenc Bol. Centr;.1lbl.. 
13: 163. 1902. 

The synonymy of A. rhelococcoides presented here has already been 
proposed previously by Mnguusson ( 1929). However. recent reseurch (Knud:,t:u . 
2003) re~ulted in the discovery that Ilasse (1 897) conthsed A. pleislospora. with A. 
ubpulh•ns. The later descript ions by Hasse ( 191 3) show that he corrected th is 
confusion. TI1e names L. pleiosporn and L. pleistospora arc not ClllTC tHly included in 
the No11h American checklist (Esslinger 1997) . However. they should be included as 
S)110nyms of A. thelococcoides bL-causc specimens with these obsolete names n:main 
un-annotated in many herba ri a. II is imp011ant to nolc that 1hc type material of/,. 
pleistosporn is in fact a mixture of A. thelococcoides (the lectotype) and A. obpalfens 
(1-1-NYL 24867). The spec imen represen ting A . thelococcoides is here selected as the 
lectotype because L pleistospom and L obpallens were simultum.'Ously published und 
the hest coun;e of act ion seems to he to reduce 1 ... pleistospora into synonymy with a 
nmuc tha t dearly lms prio rity . A lso. <til spec imens (cxmuiucd by Knudsen) h1tcr 
d istributed by Plitt in Lichenes Exsiccazi ex 1/erb. Dr. II. E. 1/asse Relicti mtder the 
mnue;:s A. pleistospont ;.md A. pll!iospora <.1rc A. tltclococ<:oifh•s. Sec Kuudscu (2003) 
!Or a d iscussion of the diffe rences between A. obpal/ens mtd A. thelococcoides. 
Becuusc the type specimen of A. tht'lococ£·oidl!s consists of only a !Cw !Crt ilc mcolcs I 
have chosen to designate (and wide!)' distribute) a recent co llection as an epitype 10 
aid future workers iu the application of th is nmnc. 
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Abstra ct- The genus Karliugiomyces is reviewed and thC' validity or cndo-opcrcu lation 
as a character is questioned in comp.vison lO cxo-opcocu lntion. Karliugiomyas has been 
considered an operculate mcrnb:: r of the Rlti:.oplllyclis/ Karlingia complex. :m ass.:mbl:lgc 
or snprotrophic. imcrbiotic. mostly mon<X'cntric Chytridiomycota. Mcmb:rs of this 
complex luwc similar thallus morphology. including ofte n more than om.· discharge pore 
and severn! main rh i7.oidal axes per sporangium. llowcvcr. a definite cxo-o,xrculum 
delimits Karlingiomyus species from other ta:xa of the complc:x. Karlingiomyces 
contains five species. of wh ich three an: chitinophilic and two arc cellu losic. One of 
the cellulosic spec-ies. Karlingiomyces e.rooJNrculams. rcpr.:scnlS a new combination. A 
key to S(X'cics of Karli11giomyces. descriptions. illustrations. infom1alion on ty~s. and 
diS(.·ussions of taxa an: J)l"()\'idcd . Based on probable. cndo-opcrculntion and on what mny 
be assessed of the zoospore. thl\:'c other species of Karlingiomyces and onc variety ar.: 
excluded from the genus. Rcccnl morphological and molecular d tlta have cast doubt on 
the continued inclusion of Karlingiom)'t'es in lhe Rhi:.ophfyctis/Karlingia complex. 

Key wo rds --chytrid . monocc:ntric. no mcncl:•lurc. Oflo.! r~.;ulum. rolyccnl ric, :toosporl!. 

Introduction 

Rhizophlyctoid fungi were L·onccivcd us ..:ucarpic.~ . monoccnlric . in lerbiolic 
Chytridiomycota (Rh i7.idiaccae. sensr~ Sparrow 194~. 1960 ) possess ing suhspherica1 
to asymmetric sporang ia. commonly with more than one discharge papilla and with 
several main rhi1jodal axes. Characteristically each rhizoidal axis arises from a 
difl.crcnt point on Uu: spomugium. This rhizophlyc.~ to ic.l usscmblagc at first induc.lcd 
two groups : (I ) the inopcrculate members o f Rhiw phlyctis that F ischer {1&92) 
established and Minden ( 19 11 ) emended (cf. Sparrow 1943) and (2) endo-operculate 
(wall- like mate ri al contained within the di scharge papiUac) species described as 
Karlingi(l (Joh;msou 1944). Sp;.trrow (1960) I<J tcr erected Kt~rlingiomyees for cxo­
operculate (operculum apical o n the p;1pill a) Rhh.ophlyctis-like chytrids. However. 
the exo-opcrculatc condition prompted Sparrow to place K(lrlin,~iomyces in the 
Chytridiaceae (sensu Sparrow 1960) r:uher than in the Rhizidiaceac. Regardless 
of supposl.-d family and order ass ignments. Dogma ( 1973) <.:ousidcrcd that Ulc 
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''rhizophlyctoid alliance'' contained Rhizophlyciis. Karlin.~ia and Karlinsiomyces. Barr 
(19go) later emended Karlingia Johmtson based on L.OQsporc ultrastructure. 

Questions of va lidity of primary taxonomic charncters for mcmhcrs of this ··alliance" 
have generated disagreement. Distinguishing fearures for class ification within this 
alliance inc.·Judc !.he dcvclopmcm of the di S<.~hargc papilluc. the nature of opcn:ulation. 
and the mode of zoospore discharge. Bas ... '<.l on Haskins' (1948. 1950) and H~lskius 

& Weston's ( 1950) studies of lower Chytridiales, Sparrow (1960) considered endo~ 

opcrculation an unreliable character. Sparrow believed that virtually <Ul)' chytrid. 
cspc<: ially Rhizophlyt·tiY-likc cbytrids. could produce a so-c<t llcd cndo-opcn:ulum. 
even if typically inopcrcuhtte ur I!Xo~opcn:uhtte . Sparrow (1960) thus placed the 
"endo-operculate genus'' Karlingia Johanson (1944) in synonymy of Rltizophlyctis. 
On the other hand. Sparrow (1960) cons idered exo~opcrculation of major 
systcmati<: importance and pla<:cd exo~opcrc ulate species of Karlingia in his genus 
Karling iomyces. Karliug (1966) dis:tgrt!cd with Sp<UTOW and re~cstabl isht.-d Karli11giu 
for rhizoph lycto id chytrids that were cndo~ o r cxo~opcrcula te (Karling 1977a , 1977h) . 
Karling ( 1966) regarded Karlinl:iomyces as a synonym of Karlingia. Dogma (1973. 
1974) rc<.·o&'llizcd a ll three "'rhizophlyctoid .. genera: Rhizoplllyctis (inopcn:ulate). 
Karlingia (endo~opercuhtte). aud K(ll·/ingiomyce~· (exu~operculate). 1J1 an app;trent 
change o f mind . SpaiTOW (1973) also recogni7ed all three genera. 131ackwell & 
Powell (1999) noted that species of Rhizophlyctis could be either inopcrculate or 
eudo-opcn:ulate. obviating the need to scpamte the genus Karlingi(/ . They showed 
tlmt Karlingia was based on Rhizophlyctis rosea. the type for the genus. and 
concluded that Karlingia should he rejected on nomenclahtrnl grounds regardless 
of further morphological considerat ions. In the ·'rhizophlyctoid aUiancc" (Dogma 
1973). only the generic names Rhiwphlycris (upplic:ablc. sensu !mo. to inopcn:ulatc 
aml/or endo-ope.rculate taxa) and Karlingiomy<.·es (appljc:lble to cxo-opcrculate taxa) 
:1rc avail<tble to fom1al nomenclan.1re (nlnckwell & Powell 1999). This docs not, 
however. answer lhe question of how many genera of " rhizophlyctoid chytrids' ' exist 
or the extent to wh ich these arc related . Recent cvidcn<.·c indicates that 
Karling iomyces is perhaps more closely rel:t tcd to certa in polycentric fonus than to 
Rllizoplllyctis (James eta!. 2000), a concept we expand in the Oiscussion. 

Lnasmuc:h as Karlingiomyces Sparrow (1960) is u valid genus. it remains to be 
dctcnninl.-d : whid1 taxa should be indudctl in it (d. Lougcorc 1996) . which lttxa 
shou ld be transferred to other genera such as Rltizophlyctis. nnd wh ich taxa presently 
assigned elsewhere such as Karlingia should be admitted to Karlingiomyces? Such 
considerations require refinement of lhe underst:mding and limits of <.·h:lnu.:tcrs that 
defiue the gen us. Is exo-opcr~.:u la lion. for example . •• truly mc.min,gful char~1clcr 
in cht.o;s ification: is endo~opcrculation inconsistent or inappropriate for generic 
characterization: and. are there other characters correlated with or add itional to 
opcn:uh1tion that may be employed to strengthen the genc ri <.·. <.-om.-ept'! Clearl y we 
nt:cd 10 dctem1inc wht:thcr there is substantive reason to continue with the concept 
of the .. rhizophlyctoid alliance'' (sensu Dogma 1973) or if this .. all iance'" is merely 
an umbrella fo r morphologica lly more or less similar (Rhi:_ophlyctis-like) taxa . some 
rchtted and o thers not. Generic relationships and gcncrJI systema tic questions n:htting 
to Kilrlingiomyce:; are :tlso cons idered iu the Discuss ion. Our 1:1xonomic synopsis of 
Karlingiomyces follows Sparrow ( 1960) with explanations of synonymy :md other 
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taxonomic mauers outlined as necessary. Our treatment differs from SpaiTow's 
in precisely which taxa arc accepted iu the genus. Included taxa arc presented fi rst 
fo llowed by taxa that we consic..lcr too qucsliouablc fo r inclusion. Descriptions arc 
adapted from Karling ( 1949. 1977h) and Sparrow (1960). but o ther sources were nlso 
consuhcd (e.g., Willoughby 1957: Dogma 1973. 1974). 

Taxonomic Descriptions 

KARLINGIOMYCHS Sparrow 
Aquatic Phycomycetcs.1., ed .. p. 559. 1960 

Vegetative: Thallus usually intcrbiotic: rhizoida l tips penetrating the substrate. 
Reproduct ive: Usu;~lly monoccntric. cuc:upic: sponmgium developed from Lhc 
eucysted zoos!X)re or more rare ly from the genn tube of the zoospore, forming one 
to several discharge papillae. each sunnnun ted by a di stinct exo-operculum: endo­
opercula sometimes IOnned within the papilla. Rhizoidal system: Typically of several 
main rhiz.oidal axes. arising at different poin ts on the spomngium. the rhizoidal axes 
branching. 7~SJ>Orc dischnrge: Zoospores released free or as a relatively compact 
group in a ves icle or a gelatinous matri x, at fi rst motionless btu soon becoming active 
and swann ing. Zoospore microscopic: Posteriorly unillagellatc. spherical: typically 
wi th u single large. hyal ine. rc(rm:Li vc lipid globule located laterally. toward the 
posterior of the cell. Zoospore ult rastructu re: Unknown. Resting S()Ore: Fonned 
ei ther asexually or sexually. the wn ll often somewhat thickened. the wall surface 
relatively smooth to rugose or signiticamly ornamented with pegs or spines: resting 
siXJrc bome like sporangium on the thallus. upon germination func tioning as a 
prospor::mgium. Ecology 1tnd Dis tr ibution: Apparen tJy widespread in soil or water. 
saprophytic on chitinous, keratinous and cellulosic debri s: genus known from eastern 
UN ITED STATES. ENGLAND. AUSTRALIA. NEW ZEALAND. MAYLASIA. and 
LNDLA: also AFRICA ("Liberia" , indcl. to species. d. Dogma 1973). 

Latin description of genus prov ided by Sparrow ( \960). p. 5.')9. 

Type of genu~ : Sparrow (1960) designated Karlingiomyc:el· asterocystiy as the 
"species typica'" of Karliugiomyces. This "type species" of Karlingiomyces was based 
on Karlingio asterocysra. described by Karl ing (Mycologia 4 1: p. 509. 1949). Since. 
according to Aflicle 10 .1 of the lmenwrional Code of Botanical Nomenclawre (ICUN. 
2000). " the type of a name of" genus ... is the type of a name of a species··. sec th is 
further typifi catiou uodcr Karlingiomyces asrerocystis (Karl in g) Sparrow. 

Key to Species of Karlingiomyces 

I .Chitinophilic or keratinophilic: rhizoids with or wilhom consuil·tions: spor.mgi:•l exit p::1pillac 
o ne to four. low and domc.-shapcd or conical and more conspic.uous: r.:sling spore wall "spiny" 

(i.e .. with peg-like projections). roughened or smoolh in appearance. 

2. R~sting spore wall wi tJ1 disti1ll:t p;:gs or sp in~- like proc<sses: rhi:tohls rdati\ld y thin to 
relatively thick-walled. but not showing appreciable constrictions: exo-QPCrculum up to 18 
Jim in diameter. the rim flush on exit papi lla orifice (or sporangia! surface): 7..oo.sp<>res usually 
lt:s!:i tlmnSJIIH in di ameter. 
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3.Resling spore ornament.:uions usua lly str.•ight. blunt, po:g-like, rdaliw ly sparse: rd~:ts.:d 

zoospores at fi rst swamling in an evanescent vesicle outside the sporangium: 
zoospore Oogcllum 24-26Jim in lc.nglh: exit papillat: oflcn barely risi ng alx>vc 
spnra ngi;1 \ surface: Sj>tlr.tngia intl.'n:aku-y I. K . CISfl!mt:)'SIIS 

3.Rcsti ng spore ornamentations oflen spi ny. acute. hamate. numerous: re l ca..~d 7.oosporcs 

1}()l contained in a " esicle. but may be temporarily immersed in extruded granular 
matrix m;uerial: ?.oospore Oagdlum 10-IJJ'Ol long: exit papi llae usually more elewatcd: 

sporangia intef'('a!ary or stalked 2. K. Clln-ispinosus 

2.R;:osti ng spore wall smooth tO rugose or \'crrucose: rhizoids thick-walli:-d. distinctly 

<:onstrictcd at iniCI"\'llb (""Cill{'llu i;Hc·· ••PJX":muwc): exo-op.:.rt·u lum UJ) to 30 }tnt in 

dianlt!te r, appo::tring 10 "siC on a r:•ised. cushion-like arl!a: zoospores usually more than 5 

Jl lll in tl i an~elcr 3. K. dubiw; 

I .I nhabi ting cellulosic dehris: t·hi7oids showing constrictions: sporangia! ex it papi lla one or 

two. oftcn lx-comi.ng clon.sated :u~d tube-like; resting spot·es smooth-walled Ol' absent. 
·t.Opercu lu m unifonn in lhickn~ss (rel:u.ively lh in): spomngium d~veloping by enlargeme nt 

of encysted ZOOSJX>rC : zoospores some times of two disti nct sizes in n single sporangium: 

mnin rhi7.oid w:U.Js somewhnt thickened. rhi 7.oidal inclu sions not readily evident: resting 

spores OJlJ)..1remly lacking 4 . K. marylandiCilS 

4.0!X'n·ulum distinct.Jy thic::ken<!d. <!SJ:ll!d:dly toward the :lp.!JL: spomngium de\·eloping from 

e ncysted zoospor.: o•· from a swdl ing of 1hc zoospore germ tuhc: 'IOOSJ>OI\:S mo•·e uniform 

in size (nOt of two diSlinct si1.e da.$S(.'S): t'hizoidaJ ::u:cs re lativdy thin-walled. distinct 

globules and/or "inclusions'' evide nt within: smoolh-walled resting spores often produced 

5. K. e:cooperculaltlS 

Accepted species of Karlingiomyces 

I. Karling iomyces asterocy.f!ti.fi (Karl ing) Sparrow. Aquatic Phycomycetes. 2rn ed .. 
p. 560. 1960. FIGURES 1-5 
Karlingill llsterocysra Karliog . My<.·ologia 41: 509. Figs. 9-19. 1949. 

Vegetative: Thallus epihiotic on chitinous suhstrates. Reproductive: Sporangium 
hyaUnc. smooth·wallcd. spherical. oval. pyriform. oblong. fus iform. elongate or 
irrcgulur. diameter 12·110 Jtffi (usually toward lhc larger cod of lhc range). Rhizoidal 
system: Extensive. branching. each of the maio :tx.cs up to 18 J•lll in diameter. 
Zoospore discharge: Zoospore discharge papillae I to ll.low. often barely ri sing above 
the sporangia! surface (more di stinct. or relative ly elevated. as much as I I 11m high 
on small sporangia). 8·14 11m in diameter. wilh a conspicuous hyaline area beneath. 
cx.teudiug up to 16 Jtlfl into the sporangium: exo-operculum. convex. t11ough shallow. 
hyal ine, d iameter up to 1 ~1 Jim; zoospores discharged en masse through opening left 
by expressed operculum. swarming briefly in an evanescent vesicle . then dispersing. 
Zoospore microsc..'OJ>ic: Zoospore spherical. hy<tlinc. 4.2-4.6 Jtm in d iameter. with a 
s iug lc. relative large (0 .7· 1.2 Jim) hyal ine re[ractive lipid g lob ule: nugellum 24-26 pm 

long. Resting spore: Subspherical, oval , ohlong. ~ngular or irregular. 12-30 ,,m in 
diameter. the contents hy~ line: spore wall becoming dark greenish·brown. becoming 
more or less covered wi lh blunt to somewhat pointed. stra ight or slighLly <.'urvcd (~H 

the tip) pcg·l ike "spines" : l11esc pegs 4-8 Jllll iu he ight. 2-4 Jtm broad at base. smooth 

or rnrcly vem 1cosc. 22·60 per spore; pegs becoming dark greenish-brown (as the spore 

wa ll); resting spore germination not observed. though resting spores are sometimes 
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found in greater numbers than sporang ia. Ecology and llislrihution: Saprophytic on 
chitinous material. such as insect exuviae: readily baited on shrimp cxoskclcLOn (Murray 
& l.Qvcu 1966): isolated from soil and w<Jtcr; US. Muryh\Jld (d . Kurliug 1949. Sp;.urow 
1960) . Lo uis irma (c f. Murray & Loven 1966): NEW ZEALAND (Karl ing 1967). 

Ty(JC: No type spcc:.~i mcn. as can be determined. was spcc.itkallydcsiguatcd ordcposiu.."<.i. 
ei ther hy K arl ing or Sparrow. In accord<lncc wi th A rticl es R nnd 9 of the fntenUltimwl 
Code of Boumical Nomeclarure (ICBN 2000). an illustration may be utilized as the 
type . Hence. Kading's iUustrntiou (Figs. 9-19) of (the basionym) Karlingia a:!'lerocysw 
Karliug (Myc:.·olog ia 4 1: p. 507. 1949) is a<:ccptcd <.Ls the holo typc of Karlingiomyces 
asJerocystis (Karl ing) Sparrow ( 1960). These figures are also the type of Lhe genus name 
Karlin,r; iomyces (cf. Article 10./CBN 2000). Origi nal materia l of Karlingia asterocysra 
was isolated from so il and water. Charles County. Maryland. 

Discussion: Karl ing ( 1967) atte mpted to return this species to KMiingi(l and used the 
epithet spelling "asterocystis'' (applied to Karliugiomyces by Sparrow. 1960); if used as 
a liualuamc clement (e.g .. ··astcro<yslis"). "-c.:yslis' ' is pcnuissiblc in either case (S tearn 
1983). Regardless. the shallow 1mt defi nite exo-o pcrcula (Fig. I)- no cndo-o pe rcula 

being evident in this case- support place ment ol' this species in Karlingiomyces. 

2. Karlingiomyces curvispinosus (Karling) Sparrow. Aquatic Phycomycetes. 2-.s cd .. 
p. 560. 1960. FIGURES 6-9 
Karling ia curvispino.w Karli ng. Mycologi o:~4 1 :51 1. Figs. 20-35. 1949 

Vegetative: Tha!Jus cpibiotic on chitinous substrates. the substrate somet imes 
becoming disc.:olorcd. Reproductive: Sporang ium quite v;.u·i••ble . sessile or 
occas ionally stalked. suhsphcrical. oval. pyrifo rm. ohclavatc. ohlong, or elonga te, 
sometimes apicul ate. 8- 160 ,,m diameter, more or less hyaline. relatiYe ly thin- and 
smooth-walled. occasionally with in-growths (plugs) of wall material. RhizoidHI 
system : MU<.~h brum:hed; usm•lly developed from scvcrul umin uxcs (Conm.xl ut 
di ft~ere nl points o n the spornngium), these rel atively coarse in appearance. up to 16 
,,m in diamete r. Zoospore discharge: Zoospore discharge papillae I to 3. prominent 
to relatively obscure. conical or low and dome-shaped: exo-opcrculum 6-18 ,,m 
broad. somewhat co1wex. tl1in or slightly thickened. hyuline. ephemcr:.L l :.1Clcr 
dehiscence: zoospores nOt contained in a vesicle upo n release from spomng ium, 
blll may be temporarily immersed in a grn nular matrix. Zoospore microscopic: 
Zoospores hyaline. spherical. 3.8-4.2 ,,m in diameter. wilh one prominent. hyaline 
refractive globule 0 .6-0.8 ,,m broad: llugclhnn 10- l3J'IIl long. Rest ing spore: 
Spherical. oval. or slightly angular to somewhat irregular. 6-2 1 pm in diameter .. 
content s granular. sometimes deve loping a small vacuole: young resting spore often 
surrounded by a hyaline zone of amorphous material: pegs or spines appearing 
to gmduully develop in tl1is hyaline luycr: pegs or spines eventua lly becoming 
numerous. covering the resting spore surface . curved (somewhat hook-like) and 
pointed: resting spore more rnrely merely echinulate. vem1cosc or smooth: color o f 
resting spore eventually greenish- or dark-amber or brownish: resting spore. 
fum:.tioni ng :.1s a prosporangi um in gcnuiuation . Ecology and Dist ribution: Soil o r 
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wntcr; saprophytic on chit in or kc~ti n suhstrntcs; oflcn mpid and prol i fic in growth 
(readily cultured): resting spores sometimes imparting a distinctive greenish-amber 
or darkened coloration to Lhc substrate: S. Maryland (cf. Karl ing 1949: Sparrow 
1960). Maine (l-ullcclious by J. E. Longcore. JEL 93 mtd JEL 223. are probab ly this 
species: however, resting spores. critica l to dctcnn ination, were not observed): NEW 
ZEALAND (Karl ing 1967). 

Ty(JC: Kading's illustra tion (Figs. 20-35: Mycologia 4 1: p. 507 and 5 12. 1949) o f 
Karlingia r11n,ispinosn is ncccpted as the type of Karlingiomyces cun liJ1Jino,'ill,'i 
(Karling) Sparrow (1 960). Orig inal material isolated from soil and wate r in a rav ine 
ncar the Monocacy River at Frede rick. Maryland. 

Discussion: Karl ing (1967) noted that New Zealand spec imens of K. r 11n1i,\1J inos11S 
were identical with those from the United States. except for the .. lack of a ... clear zone'' 
suiTOunding the developing resting spore-perhaps a ··culture·· or ··mtifnct"-bascd 
obscrv;Jtiou. 

3. Karlingiomyces duhius (Karling) S parrow. Aquatic Phycomycetes. 2"'1 ed .. p. 561. 
1960. FIGURES 10-14 
Karl ingill dubill Karl.iug. My<.:ologia 4 1:5 13. Figs. 36-5 1. 1949. 

Vegetative: Thallus epibiolic on chitinous substrates. Reproductive: Sporangi um 
subspherical. oval. pyri fonn or oblong. variab le in diameter (15-240 I'm). hyaline. 
smooth-wa lled. Rh izoida l system: Extensi v~. copiously br-J IH:hcd: the seveml maiu 
rh izoidal axes each aunining a diameter of 12 to 16 I' m. usually thick-walled , with a 
number of regular or irregular consu-ictions which may in places appear to virtually 
occlude the rhizoidal lumen (pscudo..catcnulatc). :IJ()()Sporc discharge: Zoospore 
dischurge papi lb.1e I to 4. low to rch.ttivcly prominent. 12-34 Jlfl l in di ameter. subtcndcd 
by a more or less hemispherical hyaline zone that may ex tend as much as I ~ I'm into 
the sporangium: exo-opcrculum convex but shallow. 10-30 11m in diameter. relatively 
unifomt in thickness. usually de hiscing prior to zoospore dis<:hargc and remai ning fo r a 
time "perched'' o n hy:lijuc matcri•li of the ex it papi lla (which appcm-s as :1 "cushion .. ): 
zoospores cvent u;:~ ll y e,;pressing the operculum. emerging together in a gel ;:~ tinous 

;'matrix'' of material. btu soon d ispcn;ing. 

Zoospore microscopic: Zoospores sphcri<.·:.tl. hyaline. 6-6.5 Jllll in diameter. with 
a s ingle. basal. relatively large (2-2.3 I' m) hyaline globule apparent: flagellum long 
(32-35/,m). but at first (upon zoospore d ischarge) obscure and coiled around body of 
zoospore. then uncoiling fo r motility and d ispersal. Resting spore: SphericaL oval. 
elongate or somewhat angular. 8-20 pm in diameter. with rd utivcly coarse. ~ranular 

contents; resting spore wn ll smooth 10 mgosc or vem 1cosc. hecoming dnrk hrown; 
resting spores fonned as result o f sexual process (Willoughby 1957). remnants of the 
two fused gametangia! bodies sometimes re maining evident ex ternally oo the resting 
SJ)()r~ (Dogma 1974): r~ting spore functioning as a prospor;mgium in gennim1tion 
(Dogma 1974). Ecology and Distribmion: Soi l and water: saprophytic on chitinous 
residue : readily baited. e.g .. on shrim p exoske leton: US. Maryland (d. Karl ing 1949. 
Sparrow 1960): ENGLAN D (Willoughby 1957. 1964): AUSTRALIA. Srarc ofVicroria 
(Willoughby 1965). New South Wales (1\!ccn l obsc!Va tion P. M. LcLd 1cr): NEW 
Z I?.ALAND (Karl ing 1967); MALAYSIA, Sing:1porc (Dog ma 1974). 
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Type: Karl ing's illustration (figs. 36-51: Mycologia 41: p. 512. 1949) of Kllrlingia 
dubia is accepted as the type of Kttrlingiomyces dubius (Karli11g) Sparrow ( 1960). 
Original mali.:rial isuh1tcd from C..ilvcrt County. Marylaud. 

Discussion: Some disagreement has occurred over taxonomic placement of 
Karlingiomyces dubius. Willoughby (1957) recognized Karling's (1949) Kttrlingia 
chtbia. but conlinncd the. uniq ue (" miscd"' ) cxo-opcrcu lu m (Willoughby's Figs. 3C.E). 
However. Sparrow ( 1960) trnnsferred this spec ies to his new genus. Karling iomyces. on 
the basis of defi nitive cxo-opcrculation. Although Sparrow se lected K. asterocy.wis as 
the type of Karling iomyces. it was only K. dubius that he elec ted to iJiustrntc. Karl ing 
( 1967) sough t to return ''K. dubia'', ;among scvcr:al htX<a. to KarlingitL Dogmu (1973). 
in a delim iting viewpoin t of genera (based o n di fferences in operculation), recogn ized 
all three genera o f lhe ''rhi zophlyctoid assemblage' ' (Rhizophlycl i!i. Karlin.rJia and 
Karlingiomyces). Dogma ( 1974) accepted K. dubius as cxo-operculatc. and as be longing 
to Karlingiom.vce:.·. We <.:om:u r wi th Sparrow's and Dogma's plal.~cmcnt of this species 
in Karlingiomyces. 

4. Karlingiomyces mnrJ•Im1dicus (K:u ling) Sparrow. Aquatic Phycomycetes. 2'"" ed .. 
p. 562. 1960. Spell ing of the epithe t given as "m(lrilrmdicus' ' by Sparrow ( 1960). 

FIGURES 15-17 
Karlingia maryhmdica Kading. Mycologi::t41:518. Figs. 70·78. 1949. 

Vegetative: l?.xt ramatrical on cellulose substrates. Reproductive: Sporangium spherical. 
oval. pyrifonn. oblong to somewhat elongate or irrcgt1lar. 20·85 Jim in diameter. the wall 
smooth and oflcn somcwlmt thidcned (1.8·2 .6 Jtlll th il.'k). Rhizoidn l system: Rhizoid 
axes usually emerging from several different po ints on the sporangium (occasionall y 
monorhizo idal. cf. Karling 1966). relatively coarse in appearance. up to 12 ,,m bmad. 
irregu larly constricted. the walls somcwha tthiekencd. ullimately ex tensively branched. 
Zoospore dischnrge: ZoosJXlrc di schurgc papil l.-c I or 2. \'arying from nc<.trly sessile 
to e lo nga te and lt1be-likc (lhe .. tube' ' strn ight. irregular or conto rted), 10- 15 Jtm broad, 
10-205 Jllll long: exo·opcrculum up to 17 ,,m in diameter, COil\'CX. thin or unifonnly 
th ickened: cndo.apcrcula sometimes also observed: zoospores emerging temporarily as 
::a globulm nmss in u slimy muLrix. 7...oosporc microsc011ic: Zoospores hyaline. spherical. 
ei ther 5.5. (, Jtnl or 2-3.5 Jllll (apparently of two size..;; in the same sporangium). wi th a 
single . relati vely large. hyaline refractive globule (0.8-2 .8 1,m broad). Rcstin~ spore: 
Not observed. l::cology und J)istribution: Soil and water. Saprophytic on nan1ral 
~:diu lose nwl~:riuls. i.e. various "vegetab le debris". cclloplmue or bleached corn leaves: 
US. Ma t)•land (cf .. K:1rling 1949: Sparrow 1960); IN DI A. Kerala State and Madrns 
State (Karl ing 1966): NEW ZEALAND (Karling 1967). 

l )'(JC: Karliug's illustn1Liou (Figs. 70-78: Myco log ia 41 : p. 5 16. 1949) of Kttrlingia 
marylmulira is accepted a..<o the type o f Kar/i,giomyces marylaudicwr(Karli ng) Sp:1rrow 
(1960). Original material isol:1tcd from a farm ncar f-rederick. Maryland. 

Discussion: Karl ing (1966. 1967) did not acl.'cpL Sparrow's (1960) phtl.:cment of this 
species in Karlittgiomyces, and continued Lo recogni7.e it unde r Karliugia. Kad ing 
(1966) fi rsl acce p~cd Sparrow's altered s pe lling "mari land ica". then ( 1967) changed 
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it back to the original "marylandica··. According to the ICBN (2000). Artic le 60.4, the 
lcucr "y ... foreign to classical Lmin. is pcnniss iblc in Latin scientific names. Since an 
original spell ing (i f not d..:monslmb ly incorre<.~l) is to be rct<1incd (Arliclc 60.1) . there is 
no cogent reason to alter Karling's ( 1949) spelling. except for a lenn i nat ion appropriate 
to the generi c name Karlingiomyces, viz. ··marylmrdicus•·. 

Dogm~t (1973) limited Karlitrgiomyces to only three SJX.:cics: K. a:sterocystis. 
K. curvispinosus, and K. tlubius. Dogma suggested that Karlingia marylandica 
(=Karlin,r;iomyces marylandicus) was among certain Karliugia species that. whi le 
appearing to be cxo-opcrculatc. were actually to be considered as cndo-opcrculatc-thc 
operculum being interpre ted ;ts s lighll y sunken in the npcx o f the dischurgc pupiUa or 
exi t tu be. as revealed by rt slight "coll ar-like' ' remnant of the papillar wall remai ning 
above the o perculum. However. Karl ing ·s ( 1949) original description and illustration 
and Sparrow's re-description ( 1960) of K(tr/ingiom...,·ces m(trylandicus indicalC lhat this 
species is exo-Qpcrcu lutc. ulthough cnc.lo-opcrcula may also form. even io the same 
exit papilla (Karling 1949) surmounted by an exo-operculum (Fig. 16). Karling ( 1966) 
reconfinncd the predominantly exo-opcrcula te character of this taxon. 

h is difikult to know whether the luck of resting spores in K. nwryhmdic:m· is real 
or merely apparent. A species such as Karli11gia rosea (;Rhizophlyctis rosea). though 
known to occasionally produce resting spores. o ften docs not exhibit these. Sparrow 
(1973) re lated this dearth of resting spores to the capacity of ordinary sporangia of 
K. rosea to fom1 donnanl. resistant struc tures. serving a similur pcrcnn;1 ting function 
to resting spores. Only further collecting atKI cuhurc will demonstrate whether a 
comparable siwation pert ains to Karlingiomyces mary/(mdicus. 

5. Karliugiomyces exooperculatus (Karling) nt ackwell . Letcher & Powell. comb. 
nol'. FIGURES 18-22 
B<1sionym: Karlingio exooperculaw Kurling. Nova H1.-dwigi<1 28:209. Fit;s. 1-16, 
1977h. 

Vegetative: Thallus generally cxtramatrical on celluose debris, eucarpie. monoccntric .or 
OC'l<.ISionallyJX>Iy<.-cnlric. Reproductive: Sporungiadcvcloping from the encysted zoospore 
or from a swelling in germ tube of 1..00spore, spherical. subsphcrica l. pyriform. ovoid , 
obpyri fonn orcvcn ren iform, sometimes irregular and somewhat c longate.highlyvariablc in 
size (15-252 Jim in diameter). hyaliuc. smoolh-waUed. the wall somewhmlhickencd ( 1.8-
2.7 Jllll tb i<.:k). Rhi1..oichll system: Rl1izoidal axes up to 12 pm indiwnctcr. relatively lhiu­
w:l lled. oomet.imes conraining hyal ine and other globules or inclusions. a rising at. several 
point;; on periphery of sporangium. or in some cases fmm the base of the sporang ium. 
eventually much branched. extending considerable distances (up to 960 Jtm). Zoospore 
discharge: ZoosPQrc discharge pupillae 1 or 2. low iu relief to loug and tube-like. 
straight ,cmvcd or somewhat contor1 ecl. 6-240 }Jill long, 3- 10 }Jill broad: exo-operculum 
conspicuous. 6- 12 J4 ffi broad. usually rather strongly convex. often d ifl"'erentia ll y 
thickened toward the apex: namrc of zoospore discharge not reported. Zoospore 
microscopic: Zoospores sphcri c;L I. 6-7 pm: u largl! hy:1 ljuc rcfmc::tivc globule apparent. 
3.5-4.2 Jill! in d iameter: flagellum long (48-55 fllll ). Resting S(lOre: Spheric:ll. ovoid . 
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oblong, or somewhat e longate. \0-28Jiffi in d iameter, usually containing a large hyaline 
refractive globule: w:-~11 smooth. golden-brown. thickened (up to 4 ,,m). functioning as 
il prospor.mgium in germination. Ecology nnd Distribution: Suprophytic on l'cllulosit: 
substrates. e.g., may be isolated on cellophane from watered so il cultu res: US. Aorida 
(Orl ando). cf. Karling (1977b). 

Ty(JC: Kurling's illustmtion with analysis (Figs . 1-16; Nova Hcdwigia 28: pp. 224-225. 
1977h) of Karling ia exoperculaw ( the bas io nym. cf. Artic le 33.3. ICBN. 2000) may be 
accepted as the ho lotypc of the new combination. Karli11giomyces exoperculmus. This 
illustration was in fac t referred lO by Karling as the ''iconotypus ... Orig ina l material of 
th is t~•x.ou W<IS isol<•tcd fro1n <~ w01ter cullurc of soil collcctc<.lncar Orkmdo. Flori<.l;a . 

Oiscu5iSion: When Karl ing (1977b) described Karlingia exooperc11/aw (the descri ption 
we fo llow above) he made a poin t to distinguish K. exooperc11lma. from certain other 
.. hy~•line' " spc1.:ics of Karlingia (e.g .. K. hyulina). by its conspicuous cxtcnwl operculum. 
Bec~lliSC of the obv ious cxo-ope rculation. and the seeming ly correlated fea tu re o f :-t 

spherical zoospore-contain ing a s ingle . ~.tthcr large. refractive globule-we believe 
thm K. exoopercufata is more properly placed in Kl~rlingiomyces . than in Kl1rlingia. As 
regards orthog.r..•phy. Longcorc ( 1996) . consistent wi th the (.;il<•tion in Index of Fungi 
(Vol. 4. p. 476). hyphenated the epithet (under Karliugia) as exo-operculata. However. 
Karling (1977b) employed the species epi thet without a hyphen (viz. exooperculata); 
and. since non-hyphenation is generally preferable in scientific epithets (ICBN 2000. 
Artide 60.9) . we usc the numc without the: hyplwn. The tcnniuution (gender) of the 
epithet is. however. ch<~nged herein to - us (i.e .. e.rooperc11lmus). appropriate to the 
genm; name Karlingiomyces. 

Excluded Taxa 

I . Karling iomyces granul(llus (Karling) Sparrow. Aquatic Phycomy<.:ctcs. 2 .... ed .. 
p. 563. 19(,0, 
Karliu,c:itl.~rtmulata Karling. Mycolog ia 39: 57. 1~igs . 1-22. 1947. 

K<~rling (1947) described thi s Braz ili;m spec ies as Karlingia in u pape r dealing with 
.. new species with sunken opercula' ". Yet. Karling considered ··the occurrence o f exo­
and endoopcrcula'' a distinguishing character. Sparrow (1960) transferred Kttrliu.~itl 
granulmtt to K(lr/ingiomyces. presum ably based on the uat11re of Lhe operculum­
which. though "deli(.;atc". oo uld be considcn.-<.1 "apic;:•l or submerged iu the discharge 
papill::l tube ,'" a direct Lranslation from Karling·s (1947) Latin descript ion. The exact 
position of the opercu lum is thus equivocal. From Karling ·s original figures (e.g .. 
Figs. 9. II). one migh t infe r the origin as an endo-opcrcu lum. possib ly ncar Lhc 
summ it of au ex it papilla . Willoughby ( 1965). however. rctXJrte<.l u slngle isolo•tc o f 
Karling iomyces gmmdt/IIIS from Austra lia ::lS exo-opercul<tte . Subsequently. Dogma 
(1974) made a detai led stt•dy of Lhe position o f the operculum in a Colombian isolate 
of K. grcmulaw . Dogma dctennincd that this isolate (and presumably the species) 
possessed u type 2A cutlo-opercuhLliou (Dogma 1973. Sparrow 1973. Fig. 25) that 
superficially resembles exo-opercul<ttion . When zoospore discharge occurs . the 
operculum. initially possibl)• located ncar the apex of the discharge papil la. is pushed out 
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by the zoospores (released in mass), much as an exo-()perculum would be. However, the 
dcvclopmcnrof thc operculum is technically that of an cndo-opcrculum. Dogma (1974) 
no ted Ltwt snwll collur-likc O:.tps (papillar wall rcnumuts c:dcru al to the opcrc:.~ ulum) 

can he seen to persist- evidence thm the source of the delicate opercu lum is endo­

papillar. Dogma ( 1974) accepted Karlingitt .~ramdma Karl in.g . placing Karlingiomyces 
grm111laws (Karling) Sparrow in synonymy. 

Zoospores of Karlingia grmwlaia do no t appcarcomparahle to those o f the othe r species 
in Karlingiomyces. Zoospores of the Karliugiomyces species accepted arc spherica l 
and have one obvious. rather large. hyali ne refractive lipid granu le . usually at a rather 
specific position h• tcr.J I or JXlStcrior in the c:ciJ. Although there hus been no ultnastnlclur.l l 
s tudy of Karlingiomyces zoospo res . b:1sed o n light microscopy. whic h permits onl y 
a Lental.ive conclusion, th is type o f ?.oospore seems consistent with what Barr {1980) 
ca lled the "chytrid ialean' ' type. In contrast, lhe zoospore o r K. gramrlata. though more 
or less spherical. contains a number of small refractive granu les. none dominan t in size 
o r position . Spa rrow ( 1960) e mphasized the fea ture o f num erous . coequal refractive 
g ranu les in his key to alleged species of Korlingiomyces. as d istinguishing K. gramdams 
and one o the r supposed species or Karli11giomyces (discussed below) . It is possible that 
thc:)c two spc~o.~ics were "dist..inct'' with in Karlingiomyces bc~o.·ausc o f their misplace ment 
in the genus. Thus . the zoospore of K. gramdmus m:1y be more consistent wi th types o f 
zoospores o ther than c hytridcalean (rlarr 1980 . 1990. 2001; Rarr & Desau lniers 1986). 
For the present. the only taxonomic place fo r K. grtumlaw 10 reside is in Lhe ge nus 
Rll izopllfyclis. 

2. Karlingiomyces lobams (Karling) Sparrow. Aquat..ic Phycomycetes. 2•.d ed .. 
p. 563. 1960. 
Karlingia lobar a K:1rlin g. Mycolog i ;:~ 4 1 : .S 15. Figs . 52-69. 1949. 

This is an interesting taxon. often wi th wrink led (o lder) sporangia and usually deeply 
lobed 1\:sting spores. However. t.he same points apply to K. lobar us us to K . grmmltlllt:l' 

in terms of t::lxonomic disposition. Known first from M::lryl::md ::lS Karlingia lobara 
(Karling 1949) . Konno (1972) recognized it in J apan as Karlingiomyces lobarus. 
Dogma (1973). however, considered K.lobaw, as well as K. gramrlmlt. to be strictly 
cudo-opcn:ulatc. in d isugn.'Cmcut with Sparrow's (1960) ~o."Ondusion or possess ion o f 
bo th cxo- and c ndo-operc ul :l. As stalt:::d by Dogma (1973) the "exo-operculation is only 
apparent. not real". A careful study o f Karl ing·s ( 1949) o rig inal figures (e.g .. Figs. 53, 
56) Sllggcsts that Dogma ·s inte rpretation is corrcet.and hence this spec ies shou ld not be 
rc~o.~gnized in Karlingiomy<:el·. 

Zoosrores of K. loba1a have a number of small. variable (but more o r Jess equal) . 
refracti ve granules. ind icative of a zoospore type more simi lar to K. gramtlaw Lhan to 
species incl uded in Kar fingiom.''lces. Kurling ( 1949) notl.-d that swimming ZOOSJXl i'CS 

o f K. lobata were spherical. hut that wheu co ming to rest. "creep :1bout' ' . ex hibiling ::l 
more e longate fonn with amoeboid properties. If demonstrated to be amoebo id whi le 
stiU in the swimmi ng phase. this (along with the numerous. small Lipid globules) 
would suggest tl1c possibility o f ~• spizcllomy~o.~ctalcun type of zoospon: (B~•rr 1980. 
1990. 200 1). As in the case of K. grmwlma. the placement of K. lo lxufl would 
( temporari ly at least) be in Rhizophlyctis. 



269 
Additionally. Karling ( 19R4, Nova 1-ledwi,(Jia 40: 332) described a small-zoospored 
variety from Colombia. K. lobma var. microspora. bearing some rese mblance to K. 
gr(llm/aw (cf. Karling 1947). Rcg<u-dlcss of its corrccl t:.ownomic placement. the 
zoospores (with multiple minu te granules). and the exclus ive ly c ndo-opcrculalc (as 
stated hy Karling) natmc of the sporang i:1l discharge " lid' ', wou ld mitigate against 
including this ··variety". as well as the above two species. in Karlingiomyces. 

3. Karlin.tJiomyces if1evis Konno. Sci. RepL Tokyo Kyoiku Daigal'U. n. 14: 256. 
Plate 8 (Figs. E-H). 1972. 

The presence (unifo rmly. as indicated by Konno) of only a si ngle ex it papilla on the 
sporang ium o f K. ltte\1is does not necessilari ly exclude lhis Japanese spec ies from 
KarJingiomyces. allhough it docs cast doubt on such a placement (cf. Sparrow 1960. 
1973). However. K. lael'il· is desl·ribl."<.i {i n the f1g urc legend), and illustmted. by Konno 
as (strictly) cndo-opcrculatc- and this would in fact exclude it from the cxo-opcrculate 
ge nus KarUngiomyces. Konno ( 1972) provided a Latin diagnosis o f Karlin.r:iomyces 
laevis. disconnected from lhc English description (p. 256). and wilhom reference to 
it. 12 p<~gcs following (p. 268). Komx.> ( 1972) dcsnibcd the zoospore of K. lue\·is 
as sphcric:ll. wi th :l si ngle large refractive globule. Thus, o ne cannot assume that all 
''rhizophlyctoid taxa' ' excluded from Karlingiomyces possess zoospores wilh multiple 
small globules (as in K. grtmulaws and K. lobarus). 

In the smnc publica tion, Konno ( 1972) described a chytrid he commo nl y found in Japan. 
Rllizophlyctis willo, gllhyi. This species morphologically re..<.;embles Ktwlingiomyces. but 
the exac t nature of the opcrculalion is d ifficult to discern from Konno ·s description and 
ill llSiratious. Que or r.trdy two exit papil1<1c arc present o n sponmgia of R. wil/oughbyi. 
Regardless of its exact placement ,mention here of th is species. and of K. lae l'is above, 
addresses the issue that the number of "rhizophlyctoid" taxa (i nterbiotic . multiple 
rhizoidal axes) is probably underestimated and/or that these taxa arc poorly understood 
(cspcciaUy those bearing only u single exit pupilla). More <:o iJcctiug. sampling. c.:ulturc 
and descriptive work would be usefu l in obtaining a better appreciat ion of the diversity 
of Rllh.ophlyclis-like organisms. 

Discussion 

Acceptance o f Karlingiomyces and iLo; species depends on what is meant by 
"operculation" and its importance as a character in the taxonomy of' Ch)1ridiomycota. 
SpmTow (1933) Sl<lled that " the operculum imprcs.scs one as u morphologicn l 
stmcture of some s ignificance" and used it ( 1942. 1943) as the pri mary character 
separaring groups o f families in his Order Chytrid ialcs. In emphasizing the sys tematic 
importance of opcrculation. Sparrow (1 960) imcnded cxo-<>pcrculation (i.e .. 
de limiting his "operculate series'' of c.:hytrids from those Lhut werc "inopcrculate'"). 
Based partly on the work o f Haski ns & Westo n ( 1950), Sparrow (1960) considered 
cndo-opcrculation to be taxonom ically unsmblc. "gcncricall)• invalid" (S parrow 
1958). and possibly found in any chytrid wilh discharge papillae-although 
"rhizophly<..~toid" dtytrids Sl'C m prone to exhibit Utis fe:1lurc (SpmTow 1960). H<.lSk ins 
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( 19.50) noted the erratic occurrence o f endo-operculation, confusing the distinction 
made among certain chytrid genera (e.g .. Diplopltlyctis and Nephrochytrium). 

Whiffcn ( 1944) rejected opc rculation as a major character in chytrid iomycctc 
taxonomy. Instead she considered developmental paucm as a primary character. such 
as whether the encysted zoospore body or the gcnn tube gave rise to the sporangium 
or prospo mngium. In K(/rlingiomyces spomngial dl!vclopmcnl is directly from the 
'/OOSpore ; although . inK. exooperculmus, the sporang ium may also ari se from thcgem1 
tube. Powell & Koch (1977) showed a similar dual thallus developmental sequence. 
also within a single species. Emophlycris variabilis (= Powellomyces \"ariabilis. 
Longcorc ct <.t l. 1995). l'USting doubt on the brom..lcr lUxouomic;. signjfi cmJc:c of such <1 

de velopment:l l charr~cter. Whiffen ( 1944). however. :1lso emph:1s izt:d otht:rchr~rac ters. 

i.e .. whelher a chytrid was holocarpic or cucarpic. and whether Lhe thallus was 
monocenLric or polycentric. Sparrow ( 1943 . 1960) accorded im ponance to both of these 
1ullcr clmmctcrs. BmT (1980) fell that nuclear migmtion (whe the r the nucleus migmtcs 
inlo a gem1 tube or rcm~i ns in the 7.0ospore cyst) was a s ignificant feature. suppo rti ve 
of\Vhill'cn's developmental emphasis. Dut. Darr found a certain taxonomic consistency 
also in opcrculation. l:3arr 's ChyLridiales (defined by zoospore type) contai ned both 
opcr(~ul~•tc and inopcn:u1atc forms; yet . all opcrcuhHc fonns were found to belong to 
this order. not to the Spizellomycetales. llms. Barr's findings snpporl in part Sparrow's 
emphasis on opercul ation. as well as Whiffcn's emphasis on deve lopment. 

Kar)jug (1937) also considered opcrculution to be systenmticaUy significant in 
chytrid t:1xono my (e.g .. l~ndoclly1rium). bu t eventunlly ( 1966. 1977) ndopted a broad. 
Jess critica lly demanding. position-that operculation (exo- or endo-) was important. 
regardless of its exact nature. Karliog recognized Karli~tgia Johanson as embracing 
both cndo-and cxo-opcrcul atc fonns. SL'C ing no need to n,:(~oguizc Karlingiomyces 
Sparrow as a scparn l.c "cxo-opc rculate•· genus. Dogm ;-t ( 1973) nucmpted to resolve 
this issue by recognizing an inoperculatc category (e.g .. ce r1 ain Rltiwphlyais 
spec ies) . two categories of cndo-operculatc organisms (e.g .. various Karlingia 
SJX!l'.ics). and un cxo-opcrc.ulatc c;t tcgory (Karlingiomy<.·e.s). within Lhc rhizuphlyctoid 
asscmbl:lgc of chytrids (Figs. 23-26). However. the 1:1xonom ic sig ni fi cance or 
an endo-operculum is suspect. Chambers & Willoughby ( 1964) indicated that in 
Rllizophlycris (Karlingia) rosea cndo-opcrcula scaled off the bases of open exit rubes. 
CorrcsJXJndingly. Powell (1976) showed. in an uhmstructural study o f £nwphlyctiY. 
that the endo-opercultun is fanned as a kind of wound response, after the open ing o r 
the ex it papilla and release of the apical di scharge plug- in other words. it 
is coviromncntally induced. Sinlilarly. in Rhiz.ophl_ycris rosea. Powell (1994) 
dcmoustn•tcd Llw l the "cndo-opcrcu lllln' ' is u late ~lddi t ion of wull nmtcrial covering 
exposed protoplast ins idt: the papilla. The..~e observa tions are C011sistent with 
statement-: by Spnrrow ( 1960). Haskins ( 1948. 1950). and Haski ns & Weston ( 1950). 
Endo-opcrcuJation is probably at least part ly anifac tual. Exo-opcrculmion appears to 
have the sounder morpho logical and genetic basis. Hence. there is (to the reverse 
of Karli ng ·s opinion) a substant ial rc.1son for recognizing the exo-ope rculatc genus 
Karlin,C]iomyces. and distingui shing it fmm Rhizophlyctis (which is variously 
iDopcrculatc or .. cndo-opcrcu late"). but not for recognizing Karlingia (which is 
~•llcgcd ly ··cudo-opcrc-ulatc· ·. tmd nonJ cnc l;ltumlly defunct in uny t·asc. t:f. Bla(~kwcU 
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& Powell 1999) . Our decision to include species in Karlingiomyces (K. aslerocysiis. K. 
ctm•ispinosus. K. dubius, K. marylandicus. K. e.xooperculmus) hinges on the fact that a 
distinct cxo-opcrculum has been dcmonsLratl.-d in each CU!ic. 

Salki n (1970) noted that a similar cxo-opcrculate genus. Allocllytridillm, resembled 
Karlingiomyces in spornngial morphology and in lhc ofrcn constricted. catenulate. 
rhizoids. Sulkiu suggested distinguishing Allochytridium from K(/rlingiomyces by 
a d ifference in the range of nnmhcr of d ischarge papillae and by specific aspects 
of sporangia! development. Sparrow (1973). in apparent agreement , separated 
the two genera by the key character of .. sporangium with one discharge papilla .. 
(AIIochytridimn ). ;tud .. more Llmn one'' (Karlingiomy<:es). However. Salkin 's ( 1970) 
origina l s tr~tement wr~s that Karfingiomyces possessed "one or more dischnrge papill r~e' ', 

and Allochyrridiwn ·•usually one dischr~ rgc papilla' '. It is cler~r. however. th at add itional 
distinctions exist. The sporangium of Karlingiomyces typically develops by expansion 
of the zoospore cyst (inK. e.wpen.:ui<lt lu' also by expansion of the genn tube) : whereas 
in 1\1/orhylridium the sporangium consistenlly develops from the germ tube and, most 
significantly. eventu ally fuses with the zoospore cyst (Salkin 1970. Sparrow 1973. 
Karling 1977a). Whereas Powell & Koch (1977) po imed out that similar (not necessarily 
idcntic•l l) llmllus vou·iations l'Ou ld ot·cur within chytrid tax,t . we nonetheless be lieve (as 
did K:1rl ing 1977a) that t111ochytridillm is distinct from other "rh i7.ophlyctoid'" genera 
(including Korlin.~iomyces) when total characters are considered. An additional potentia l 
distinguishing character in Allochytridium is that although several rhizoid groups arise 
at diffcn.:ut points on the sporangium. as in Karlingiam.vces. the iuiti~1l grouping ari ses 
"from the endobiotic tip o f the germ tube" (Salk in 1970, Karling 1977) . 

Although our decision to include species of "rhizophlyclOid morphology" in 
Karlingiamyc:es is basl.'tl on llte presence of ;m cxo-opcrcu lum. one should not ignore 
zoospore type. lhrr ( 1980) determined that two fundamenta lly d ifferent types o f 
zoospores were represented in the fanner Chytridialcs (cf. Sparrow 1960): ( I) those 
characteristic o f the Spizellomycetales (Barr 1980) . and (2) those characteristic of the 
t a;-::onomil~ally 1mrrowcd Chytridi;IIC$ (l·em·u Barr 1980). B<lrr ( 1990. 200 1) exte1Kied 
his cover.:~gc to :111 groups of Chytrid iomycota. :1 nd included 11dditional zoospore 
types characteristic of orders such a.<> JJiastoc ladiales and Monoblepharidales . 
U.arr ·s (1980) distinction of fungal zoospore types (spizc llomycctalcan and 
chytridialc~m). and Barr & Desaulniers' ( 1986) work on zoospore subtypes within the 
Rll izophlycl is/Korlingin complex. are especially pertinent to our study. Although 
dis l' inctions o f these zoospore types arc mai nl y ultrastructural. certain critical features 
arc . fortunately. also o ften d iscernible with the light microscope (Barr 1980). The 
morphology mltl strucwrc of the zoospore. as visible with the light rnicrosl~O J>c. of 
a ll Karlingiomyces species accepted in our sntdy :trc o f an ap{XIrently chytrid ia l er~n 

type . or arc perhaps referable to subtype ''D'' or Barr & Desaulniers ( 1986). In either 
case . they arc spherical and have a single large refrac tive lipid globule positioned 
posteriorly or lalcmlly iu U1c cell. Zoospores of certain alleged Karling iomy<:el· 
species !hat we do not include in the genus (K. grmmlmus. K. lolxtllls) appear to have 
multiple small lipid globu les and othe r features. such as shape o r movement. no! 
consistent with included species. Our primary reason for excluding these taxa was. 
however. not U1c zoospore, but thut they arc app~1rcntly cndo-opcrculute rJlhcr Umu 
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exo-<lperculate. Although our dec ision for inclus ion is based on exo-o[.X!rculation. a 
ccnain zoospore type (chytridialcan. a tentative conclusion based light microscopic 
features) uppcurs to be c:onsistcut with includ~.:d (cxo-opcrndatc) species. The 
zoospores of all alleged S Jll.~ ies of Karlingiomyces should be investigated with TF.M . 
We note rl arr's (2001 ) caveat that d istinctive zoospore types occur with in the orde r 
Chytridialcs. As James era/. (2000) indicated . chytrids with chytridialcan zoospores 
(sem·11 la10) may c vcutunlly be pluccd iu several d ifferent . even disparJ.tc. ch1dcs o f 
Chylridiomycol'a. Cen:1 inty o f relationship c:tnnot be asserted on the: basis of genern l 
zoospore type. especially at the light microscopic level. 

Most chytrid systcn1utists (e.g .. Spa1row 1943. 1960. Whiffcn 1944. K<~rl iug 1 977<~ . 

Barr 1980) h:we considered the mo nocemric/polycemric d istinctio n as significant at 
one taxonomic level or another. The majo rit y of chytrids (including Karlint~ iomyces) 

arc monoccntric. Po lycentric chytrids have been class ified in one (WhitTen 1944) or 

Figs. 1-5. Karlingi omyces Mrerocysris. I. ~ult i-opcn:ulatC" 1.oospornngium. 2. Early stagC" of 
vcsick discharge from sporangium with exo-opcn:ulum visible :u the right of lhc di scharge plug. 
3. Mass of zoospor.:s emcrg iog in to an exoge nous discharge vesicle. 4. ~ntur.: r.:sting spore 
covered with ~g-like processes. 5. Sphcrical7..oosporc with si ngle lipid globule. 

Figs. 6-9. Korlingiom)~:es nm·ispimJst1s. 6. U,o:-,po •~mg i um wit.h muiLiplc rhi7.oid:• l axes, typic~ l 
uf intcrbiotic gmwth h:~bil. 7. 'l..oosl>or<mgia (:rouspc..wcs ev ident. within). showing c::.xi t p;.1pi llac; 
sporangium on right i:. stalked. R. Rch:;•So! of 7.UO:.I>oro::s into a tlcn~ly granu lar matrix. 9. Maw rc 
rc::.sti ng spore, and v:1riuu:.ly sha 1~d I)Cgs o•· sp ines thal ornament the wall . 

Figs. 10- 14. Karlingiomyces dubius 10. Zoosporans ium bearing thick-walled . irregularly 
constricted rhizoidal a::ces. II. E::cit orifice and de tached (but still "perched'"), re laLively bro.1.d, 
C"xo-open:ulum. 12. Initial zoospore discharge with cxo-opcrculum pushed to the ris ht of the 
discharge plug matrix.. 13. Mature resti ns spores: on the one on the left. renmants of both putative 
gametangia! bodies evide nt. the wall verrucose: the ooe on right exhibits the more typical smooth 
wall. 14. Characteri stic . rdali,•c1y large zoospores: conspicuous hyaline globule evident toward 
posterior of the cell. 

Figs. 15- 17. Karlingiomycesmarylandici/S. 15. Zoosporangium with th ickened walland im:ogulnrly 
constrict..::d rhiwids. 16. Zoosporangia with dong:tll:" C" x it tubes. C'l\Ch with a shallowly convex. 
cxo-opcn:ulum (d('tached): endo-opcrculum ~·v idcnt ncar apex in sporangia! exit tulx- on right. 17. 
'1\vo sizcs of zoospor.:s. each with a single hyaline globule. 

Figs. 18-22. Karli11,r;inmyces e:r:nnllf!I'Culafrls. 18. Cicrminatcd 7.oosporc wid1 cnl:trsemcnt evident 
in germ tube. 19. Stage in sporangium devetopmem. 20. Pyri form spora ngium (right): sporangium 
with elons ate e ;~;.i t tube (left): note d1icke ncd e;~;.o-operculum. 2 1. Smooth. thick-walled resti ng 
spore containing a single, la l'ge refractive glohule. 22. 2'.()()$pores. each with a single. posteriorl y 
oriented. refractive globule. 

Figs. 23-26. Developmental stages of discharge papillae for a variety of sporangia! discharge fom1s. 
23. Zoospore discharge from an inoperculate papilla. 24. Dehjscence and discharge from an exo­
opcn:ulatc p..1.pilla. 25. Endo-opcn:u lale discharge p..1.pilla rrom which zoospores are released en 
masse and p..1ssively. 26. Endo-opereul atc discharge in which zoospores are explosive ly released. 

*Dr.1wings :~d:~pted. with ~m1ission of the journal, fro m K:1rling ( 1949 . 1977h) :md Dogm:~ 

( 1973). 
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two (S parrow 1960) fami lies of their own. However. the systematic d istinction between 
monoccntric and polycclllric chytrids may blur with additional knowledge. Bl a<:kwcll ct 
<~I. (2002) noted llmt a presumed montKcntric fonu su<.:h us Ch.wridiwn (Dipluc:h.wridi11m) 
lagenaria may deve lop endobiotica lly a polycentric aspccl. A monocentric chytrid. in 
which the nucleus migrates fmm the zoospore cyst o r sporangium (Barr 1980) into 
the rhizoidal system. is capable of de veloping additio nal reproductive bodies and thus 
becoming to ;,m extent polyccutric. Powell & Kodt (1977) showc..-d. in EntophlycJis 
\'ftriabifis (=Powellomyces variabilis). th r~ t zoospore cysts w ith migrnting and non­
migrating nuclei may occur in the same taxon. The polycentric condition probably arose. 
independently. a number of times in the Chytridio mycota. the mo noccmric cond ition 
being the putative initial state in each instance. An example of a progression from 
monoccnlric to polyce ntric th alli may be seen in Caleunphlyclis (Kad ing 19(,5). Kad ing 
( 1977a. 1977b) noted that in certain species of Karlin,r:ia (;::Rhiz.ophlyctis) the thallus, 
usuolly monocentric. may occasiona lly become polycentric. Karlingiomyces may also 
prove interesting in th is rcg~•rd. in lhut ut lc<~S t one spcl'ics (K . exoopen·11laut~·) muy 
likewise develop in a po lyce ntric fashion (Kad ing 1977b). Koding iomyce~· is especiall y 
intriguing because, based o n molecular data (James e1 al. 2000). it d id no t cluster (if 
the isolate utilized in the s tudy was tru ly Karlingiomyces) w ith lOnns o f superficially 
s imilur morpho logy. such us Hhhopltlyclis ruseo. but w ith the "La<:u~·tromyces cl ade" . 
The U tCIISiromyces clade cont ains po lycent ric fo rms such as Polycltylrium, and the 
relati ve ly recently described polycentric ge nus l..tJc llstromyces (Lo ngcorc 1993). The 
generally po lycentric ''Nol\'akoll'skiella cl ade·· (James er al . 2000) . a lso including 
AJ/adrytridium. m ight :1lso be cxplon ... -d fo r possible re h1tio nsh ips w ith Karlingiomyc:n. 
Further developmental. ult rastntcturn l nnd molecular SIUdics should c lari fy the 
relationships or Karlingiomyces and its overall systematic position. 
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Abstract-A study uf Clmriom:tis Kl!ti,WI!r (Sarcosum:lt.;u.;ea..:) hm, shown the prescm;c 
uf !M!\'er.tl unrepm h:d ur uncnnlirn'k!d characters fnr t.h ii> unusuul and ran: nperculalc 
diSt:mnyccle. "l11e a:.cnspon.-s ;tr.: ()fnamenu..-d. they mature more or k s :-. s imultaneously 
in :~II asc i of a single a~uma, and :t ~ci have :t th in hypha] hasc. ·n,c specie::. is cnmp:1red 
wi th :.1~i es nf the gen~: ra Ctmkeintl and /l •ficm.~wmu (San.:osc.:)l)h:u:eae) lh;~l ;~]so hav.: 
thi:. char:.1cler. SEM shows open asci h:n•e a two .. Jayered npe n:ul:u· region cnn finn ing 
TEM I"CJK.llb of cl i rfo:fi!Jlliated wall lay.:ring in this ro:gion uf the :1scus.. ll1e~ features 
am d it-eusscd ancl lhc isobtcd ~ystcmatic tx»silion o f Churiotu:lis :,uggeslt:d hy pre\•iou:, 
!Uucl ies is cnnfim1ed. 

Key words-Ascus morphology. ascos~ m3tur.uion. spore onllmt! ntation 

Introduction 

Recently we showed thm Chorioactis geaster (Peck) Kupfer ex Eckblad 
popu lations in Japa11 and North America represent distinct but closely related 
lineages. Molecular clock estimates sugges t Lbctl they have probubly been 
scparille for m leasr 19 mill ion years (Peterson et al. 2004). In the course of 
thc1t study we examined a number of collections and dctennincd tbat 
morphologica lly we could not disLinguisb the North American and Japanese 
collec tions. Our dct<tilcd s tudies. however. uncovered morphological features 
of the species thM had not been nolcd previously. These obscrvMions are 
reported here. 

The background and history of the genus Chorioactis Kupfer ex Eckblad wa~ 
reviewed by Peterson et al. (2004). Previously considered to be a member of 
rhe Sarcosomamceae (Korr 1973). C. geasrer was shown by Harrington et al. 
( 1999) to be part of a weakly supported dade including species in the genera 
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Desmazierella Lib .. Neourmda Paden and Tylulki, and \Volfina Seaver ex 
Eckblad. These species have dark. roughent!d, superficial hairs on the outer 
surface of the ascomara (Eckblad 1968. Kupfer 1902). Unlike tbe central 
species of the Sarcosomataceac. however. their hymenia arc not black but 
range in color from tan to buuerscotch to orange. In this study we report 
our observations on C. geasrer. especia lly those related to ascospore surface 
ornamentation and ascus morphology. 

Materials and Methods 

Material was studied using frcc-hnnd sections of fresh or dried ascomata. 
Portions of :~scomma were rehydrated in t:l.p w:uer. Measurements and 
initial observations employed sections mounted in lap water. Subsequently. 
mmerial was mounted in Congo Red in ammonia and conan hlue in lactic ac id 
follow ing Hansen ct a!. (200 1). An Olympus BH- 1 microscope was used for 
ohservmions and phorogr~ph s. Scanning Electron Microscopy (SEM) \vas 

done on an AM-RAY model 1000 SEM. Portions of hymcnia of mature 
ascomata were mounted on stuhs and sputter-coated with gold-palladium 
alloy. 

Observations 

Ascospore surface - Ascosporcs of C. geaster consistently have been 
descrihed as smooth (Heald and Wolf 19 10. lmazeki and Otani 1975. Seaver 
1 928~ 1942). Close cxmninatiou with the light microscope and subsequent 
SEM studies show thm the spores are rninurely punctate (Fig. I A-D). In a 
TEM study BcllCmcrc ct al. (1994) indicated that the ascospore surface 
was marked. ··sa surface exteme. irregul iCre, forme de nomhreuses petites 
protubCnmccs orncmcntmll." Under lhc light microsl·upc cyanophilic 
markings are detectecl in both fresh and dried materia l but tJ1ey are particularly 
evident in freshly discharged ascosporcs. The markings arc low and arc not 
visible in optical sections. Adclitionally, they may he overlookecl ht..~ause they 
arc obscured by tht.:. rcfntctivc, granular contents of the nscosporc.s: these arc 
lipids according to Bellcmere er el. ( 1994). 

Ascus maturation - In our study we fou nd tbat all asci wi thin a single 
ascoma had CISCospores at more or less the same StC~ge of development. that 
is. the ascospores develop synchronously. Synchronous ascospore ma111ration 
<1 lso is found in species in the genera Cookeina Kuntze and iHicrostonw 
Bemstein. in the family Sarcoscyphaceae. Further. we noted t.hat the 
asci of C. geaJter have a further shared feature with species of Lhesc two 
sarcoscyphaceous genera. Asci are constricted abmptly at the base (Fig. 2 A) 
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Fig. I A- D. SE'-1 photographs of ascosporcs or C. geasrer. seal~- b.vs in all figures= 10 11m. 
A. Ascospores lodged on th~ hymC"nial swf:u:c : not~· asci with prominent opercula. x 1000. H. 
Discharged ascosporcs. x 1200. C and D. View of surfaces of a.<;Cosporcs showing punctmc wall 
ornamC"nt.·uion. x 5000. 
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Fig. 2 1\ - R. /\~i of C. geaster. scale h.1rs in both fig ures= 10 llm. 1\. l .ight microscopic view 
of ascu s :-;howing hyphallxtse. B. SEM photograph of OJ>en asci , note open:ula and the distinct 
wall layers at the region of dehiscence. 

mlhcr Lim n tapering bJfaduaUy as is the case with rnos t other members o f Lhc 
order Pe7izales. lmazeki and 01ani ( 1975) desc ri be and illustrate lh is tCature 
with no comment. Similar bases arc known in the P..:zizalcs only in Clwrioactis 
geaster nnd the previously mentioned members of the Sarcoscyphace.:'\e. In 
some cases the hypha l base o f the asci of C. gellster showed a Lh ick..:ncd area 
or a globose in lercalary swelling. Phylogenetic studies have placed Cnnkeinn 
and Microstoma togclhcr in Lhc family Sarcoscyplmccac: Clwrioac:tis is only 
disrmll ly related to these genera (Harrington et al. 1999). Alt hough th is ascus 
chamctcr may be useful in characterizing gcncm. it does not have broad 
phylogenetic value. 

Operculum construction - The ascus tip opens via a thick-walled. somewhat 
eccentrically placed operculum. Our SEM studies indicated that a distinct ive 
two- layered ring zone develops at dehiscence (Fig. 2 B). This configura tion 
is cvidem in light microscopic examinations as well as in SEM. In TEM 
studies Bellemere et al. ( 1994) showed that the ascus lateral wall layering 
in C. geaster di ffers from other memher of both the Sarcosomataceac and 
the Sarcoscyphaceae and suggested a somewhat isolated posi tion for C. 
geaster. Additional evidence of such a view has been supported by molecular 
phylogenetic analyses (Harrington et al. 1999). We continue to work on the 
resolu tion of the placement of Chorioactis and its close reJatives .lJesmazierella, 
Neournula and Woljina. 
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Abstract-Mm:mwmilt!S anmit:olu is proposed ancl dl!scriht.>d as :t new 
!>Jll.!cies. Information is providcd o n tl~ t:t."Ology. n1011li•ology. :matomy and 

CUnlJXtri son s ;u"e made with rd:ttetl :tg:u·ico id L;t X:t . 

Key wordS---\!t:lt lmycmrhi ~.a. taxtlnnm}'· gal>lcrnid. Rwisu/ales. Florida 

Introduction 

The genus Macowmria was erected by Kalchbrcnner ( 1876a) ::111d emended 
by Kalchbrenner ( 1876b) to MacmVfmires to include fungi that have gasteroid 
basidiocarps resembling Russula that lack latex and possess a wcli-<Jcvclopcd 
stipc-<:o lumclla. Approximutcly 30 spc<:ics have oow been dcs<.:ri bcd (Singer & 
Smith 1960: Smith 1963: Be~ton. Pegler & Young 1984: Cfiz~res & Trnppe 
1991 : l.li stosc lla & Vidal 1995: Bougher & Syme 1998: Lebel & Trappe 2000: 
Calooge & Vidal 2001: Vidal. Calooge & Martin 2002) most of them from the 
western United Stutes, AustruUa and New Zealand. ulthough muny more rcm;tin 
to be form:d ly wrinen up for publication from Argentina. Chile and elsewhere. 
No species have been recorded previously from the southeastcm United States. 

As u rcsuJl of yearly visits to the coast<tl st.·ntb habitat of northwestern j-:Jorid:t. 
Donna Mitchell and Bill Roa dy. two outst:1uding ama teur mycologists from 
West Virgin ia. encountered :1 Macowtmites species that had not been 
previously described . Interestingly. three species of Macowtmires have 
recently been found in similar coasta l dune hubita t in Spain (Calonge & Vidal 
200 I: Vidal ct al. 2002). 

Materials and Methods 

Methods of <:ol.lcctio n. terminology used. and <:lassi lication were gcncraUy 
those of Singt=r ~nu.l Smi th (1960). Basidiospore size :md shape were detc.rmi n~.::d 
from opticnl sec tions in side view with the apiculus clearly cvidenl nnd 
cxcludiug the omamcntaLion. Color names and descriptions were taken from 
the Methuen Handbook of Colour (Korncrup & WanS<.·hcr 1981 ). Herbarium 
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names are abbreviated accord ing to Holmgren. Holmgren & narneu ( 1990). 
Fresh and dried specimens were examined wi1h standard microchemical rcagcnrs 
useful in the genus (S iugcr & Smith 1960). 

Taxonomic Description 

Macowa11ites nrettico/n. S.L. Mill . & Mitchell FIGURES 1- 2, 3-8 

tklsitliom(Utl grcgurU1, hy/)Qgt~e<l ml ~1unpenriu, :.1ipill1W. /'ilei1s Z Z..5 t7n in climn .. 
/ar.\•is, \'isdtfus \'rlsirrrt.f, grrmis nrrflf/r (1(/hnt' rc'nlibll.t ron.tfl'' ·'tU, n!bid~tf lid JKIIlitfr 
rOSMf'(htm ronriac:us. mtH.'II Iis lmtolis notmwr, Stipiti·t»>llmrlfa pur-u"t ns. 1 ..5-2.5 X 

0.6·1.2 em, albtl. inrc:rdw•r cOJk'St'tns, ubi cOIIIIISUsimmmabifis; r.~rc:nsiob&isuipitise 
mycelio. t iff! lUI, mdidln.sqm: c:onsrans.fllcile tli~·mpra: conte.m,sal.blls ~'Olid11S tl<-mwn 

f.or11lmus 1'1~1 rn i'IIS. Glt:hn ron ,·olmn \'l'l in f/(lrtt .n1puiore lor1tlnm, sublamdlnm 11hi 
~.rposirn pro~ margin~m. lmro/a M jkn'(l. Sporoe 8.8-/0.4 ( /0.8J .T 6.8·7.1 Jim, Q .. 
1 .17, latt: tlliptime ad dlip~icae, heterolropicll<! , ap~ndic11lo hilari. ornlll(lf; reticufo 
1enui fracto e t'Ot/flet'til·i.s hnmilibnJ' st1epe t'Tiswtis et verrutis hmnirihlu' 0.2 0.4 wn 
nlti.f runsrnnfl~ plngn pnn'tl irrt!&llfari, !llii'J>I: nd raU11m nd bnsin ll{l~ndiculi hifn ris 
r~tlacto \·dm1tro . 

Fr11C1ijicat in (lff'nis albis qtllltu.iticis Floridot n mt>rut: Dt:ambri ad F~bmilriwn 

in syh is a~rtis pini q11t>Tr:IISqllt: t ' l llll f'ino clm~:o·o. P. f'!Jiollii , Quercu myrtifolio. Q. 
gt~.'tlinnftl d Q. l'irsinimw . Holotypu.~: FlorUI<1, Comitml~~· Gulf, Cil[lllt .film RillS, tlit> 
8 F,.brunrii 1999. n Dnnnn MirrJ:t>tlrt Rill Rnodylrt11~r D.\ IF/. 99-3 (R~ ISJ. 

Et,moiOG:f: Latin (nunicofa, saod-dwdl ing), n:- fcrring to the white quanz sar.d 
common in the- coastal scrob forests of northwestern f'lorida wc:re it grows. 

Uasidioca rps: gregarious. hypogeous to erumpent. stipi tate . l)ileus 2-4.5 em dia m. 
convex to broadly convex. marg in decurved or rarely involute: smooth , mcky or dry. 
wi th adherent granules of sand. no t touching stipc but O<.:<:asionally co vering g leba 
ill places. ~cling one-half to completely: whitish to pale buff (48-3). occasionally 
mottled with yellowish white (4A-2) to pale yellow (4A-3) o r rarel y pinkish (9A-3 to 
9U- 3). S tipc-columcll a : pcrcurrent. cylindrical or tapering s lightly toward the base. 
1.5-2.5 x 0 .5- 1.2 t:' tn , low longitudinul ridges. whi te. occas ionally wi th greyish cast to 
the ridges. unchanging when bmised; extens io n o f stipc base consis ting o f mycelium, 
sand and ectomycorrhi zal root.s . easily disarticulated: co ntext white, in itiall y solid, then 
chambered or hollow. G leba : convo luted to loculate in the upper zone. sublamellate or 
mrcly hunc!Jatc where exposL'<i ncar the marg in. pale to light yellow or pule ochwccous 
(4A3-5). Odor: o f o ld yogurt or soy sauce. Totste: mild . Macroc hemic-:.11 reactions: 
not noted. 

Spores: 8.8- 10.4 (10.8) x 6.8-7.2 Jtm (excl. om.). Q= 1.37. broadly elliptical to 
ell iptical. mostly heterotropic, wi th a hilar appendage. Omamcntation a fine broken 
re ticulum of low o ften cristatc co nnectives and low venucac 0 .2-0.4 pm high. plagc 
small . irregular. often reduced to a collar at base of hiJar appendage or absent . hyaline 
to pale yellow in KOH. ornmncntottion <lmyloid in Melzer 's rc<tgcnt. hihlr itppcnd ix 3-4 
x 2.5-4.0 pm. conical. o ften with a ragged terminal hilar scar. Hymcnia l elelllent s: 
basidia 42- 52 x. 7-9 pm . clavate. bearing 4 spores. ste ri gmata 4-6 Jt m long. tapering 
toward lhe apex. usually curving; macrocys tid ia scattered but moderate ly abundant in 
loc~1 li J.cd patches . 80- 120 x. 6-7.5 pm. mucronate 10 vcntric.-osc-rosLmtc. with short simple 
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Figs. 1-2. Macowanites arenicola (FL0)-199-3). x 2. 2. Macowtmites arenicola (OM FL-2). 
x 2.5. Th:: arrow at "r .. denotes an extension of Lhc sti(>e bast consisting or mycelium. S.'tnd and 
cctomycorrh izal roots (photo by Bill RO<XIy). 
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Figs. 3-8. Mitruscopit· spore! :mJ pL•aidium fe:•tures of Mttf:Q\\'llllitt'S arelficola from the 
southe:~ st ern Uni ~.ed Stat~· s. Sl~:~l~ lx•rs = 10 Jlffi. 3. Pilcipcll is (DMF~1) composed of hu-ge 
an k ulated dcrm;•to,:ystid ia and sm:11Jcr hypha! e nd c:<!ll:.. 4. Ornamented h )1)h ~ll.' lh~(Jli C nt in the 
$1.1b(~ll is (FW M 99- 13). 5. Elemems of the pileipc llis. 6. Pleuronm1"oc..~ ySiidia. Crystals in 
second I.')'Slidh•m from the k rt :u)!. intl k :tlivcof sulfov:millin :.a:t in ing. 7. 4-sterigmatc basid i:1. 8. 
Basidiospon..-s with fine amylo id rctin d::ue omamcnt:nion and plage n!duccd to amyloid collar on 
hilar :tppendage or :lbSc.'n t. 
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or long strangulated rostmm, hyaline in KO H. dark grey-b lack in sulfovanillin with 
crysmUinc contents. HymcnOJJhoral tnuna: regular or nearly so. of interwoven. sub­
pamlld hyphae 3-7 Jtm lliam wilh hu·gc inflah.:d. isodimuctric:. thin-walled cells 15-20 
pm scauered throughoul. laticifcrous hyphae infrequen t 7-12 pm d iam. cylindrica l 
to swollen and conto rted. thin-walled. with ye llowish refractive contents in KOH. 
Subhymenium: subccllulartocc llular.l -2cclls thick.ccll diam. 12-20 Jtm . l'ilcipcllis: 
Epicutis 19D-250 Jtm th id. il LrichU<.Icmlial h1ycr of bnu1chiug interwoven hyphae iu 
:l gelatinous matrix. tenn inal cell s clavate, obcl:wate to ventricose, 2.5- 3 pm. mi xed 
wi th large articulated dennatocystidia . tenn inal ce ll s cylindrical. clavifonn to obclavatc 
or ventricose, 5-7 pm. [rcqucntly with irregular short pscudobranchcs: subcu tis not 
well dclim:d. containing pcriclinally arnmgcd hyphae 3-4 pm. wi th irregular wa U 
processes. latic ifcrous hyphae in frequent. 7-l2 Jtm diam. Context : of pileus and stipe 
heteromerous with nested sphacrocytcs up to 50 11m. 

Habitat a nd season: Fn1iting in the white quartzite smu.Js of the Florida northwestern 
coastal scm h forests from December to March associated wi th open Pilms and Quercu.'i 
wood lands cont.1.ining Pinus clcwsa. P. elliorii, Quercus myrtifolia. Q. ,r::emaw and Q. 
virginiana. 

MATERIAL l XAMINIEo- USA. IIQLQT\'PE: t"I.ORID.\: Gulr Co •• CAPE. SAN Uus. 8 February 
IWJ. Ooona Mi1chell aru.l Rill Roody D:\1J.1~ ()(.).3 (RMS): o1h1:r colla1ions: c:utr Cu.. CA1'F. 
SA.N llLA~. I C'iJnnun.-y 20fWl, Donna Mi1chcl1 find I\ ill Roody 2610, (RMS, DE\VV): 20 Fchrunry 
2()(X), 2612(DE\\'V): 25 January 2001. 2611 (DEWV): 3 Fo:bruary2001.2613 (RMS. DEWV); 
f' rankl in Co .. ~1.\G.'<~OUA CfMeTER.\', t\.P,\l.ACHICOI.A, 26 Dcccmlxr 2002. Donna :\1itchcll and 
A ill R<Kicl)' 3(,3J.(R MS. DEWV); lluyt:n .. C~OOK£0 lst.A~I>. 27 Jan wary2003. Donn:! ~l ilchdl 

nnd Bill Roody 3632, (DEWV). 

Discussion 

Mnco,-.·nnitl!sarenicola is locally common in the early winTer monThs in the coasta l scrub 
forests of north western Plorida. It can be found below the surface or may be erumpent 
through the sand. This fungus is undoubtedly cctomycorrhizal. as the extension of the 
stipc CQ!umc:lla often contains ct·tomyt·orrhi z.<.ll rooTlets a long with masses o f myl-clia 
and sand, hut it is unknown whether iT is associmcd with boTh pines anct/or the live oaks 
in the area. 

The c..listinction between Mcu .. ·owcmite~· aud Rm·:.·tda is tenuous ;.l t best The chambered. 
loculate or "gasteroid' ' condition of the hymcnophorc is the single charac ter th at is 
most useful in separating the genera. however there is a great deal of plastic ity in this 
character in both genera. Because of ongoing molecular stud ies in the Russ~tlctceae 

which suggest Llmt gastcroid taxa do not appe~1r in a ll infrugenerit· taxa of RllsStlf(/, we 
prefer to pi<K:c Th is fungus in Lhc genus Macm .. ·anites fo r the present time. Mnrowcmites 
arenico/a collections observed in the drier growing season of 2003 tended to be much 
more lamellatc th an those observed at the same collec ting locales in previous years. 
A simih1r condition h~1 s been o bserved in M. messapicoides Llistose lla & Vidal and 
Russula mes.mpica Sarnari (Mar1in . HOgberg & Lli sLosclla 1999). Molecul ar ev idence 
(MHicr eta/. 2001) indicates lhat Macowcmires is polyphyletic. with differen t species 
a ligning wi th disparate clades representing we ll accepted infragc neric Taxa within 
Rus:.·u/(1. 
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Based on microscopic characters. J\1/. arenicnla would he placed in the subsection 
Cuprehwe of Bon. The base tissue or the pilcipc Uis is composed o f narrow. branching 
hyplmc wi th L<lpcriug or ventricose tcnniual cells. Mixed through this basil~ ground 
tissue are the d isti nctive large multicellccl or articulated demmtocystidia that subtly 
stain grc}' ish in sulfovanillin and frequently have irregular knobby projec tions. 
Microscopically. the pilcipciJjs is similar to R. c11preola Sarnari. The relatively thin 
spore wull with ommncntation compost..-d of scullcrc<.l verrucae und fmc. incomplete ~md 
crisml:uc reticulum is typical for ma ny nu~mbers o f the Cupreinae except that the pi age 
is somewhat underdeveloped in M. arenicola. Other members of the Cupreinae such as 
R. cuprelt typically have omamcntation composed of isolated vcmJCac or warts wi lh a 
well c.Jcvclopcd , darkly mn y lo ic.J plagc . 
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Introduction 

The subgenus Plinrhogali (Burl.) Hesler &A.H. Smith. a well defined group in 
thegenus Lacwriu.~, is characterized as follows: pileus dry. velvetytounpoli shed, 
typically blackish. fuscous. date-brown. alutaceous. cl ingy bu ff or dull white: 
latex milk whi[e, cre.:'lm or rare ly brown, unchanging or changing to reddish 
cinnamon, vinaceous red. reddish brown. lilac or violaceous or staining injured 
areas with these colours: lntc cystidia mostly absent: pilcipelli s a trichodenn, 
less freq uently a cellular subpellis and witb a rurf as suprapell is. Hesler & 
Smith ( 1979) divided the subgenus imo two sections. viz .• sect. Plimhogali 
and sect. Fumosi Hesler & A.H. Sm. Practically. this classification was rather 
anif'icial and quite inapplicable. Further, Verbeken (2000) during the studies on 
tropical African mycoflora emended the definition of the subgenus and d ivided 
it into three sec tions. viz .. sect. Nigre.'icente.~ Verbeken (so rar comprising only 
African representatives) , sect. Pseudofuliginosi Verbeken and sect. Plinlhogali. 
During the macro tim gal investigation in Kumaon. Himalaya . authors collec ted 
two interesting rnxa of this subgenus under the sec t. Plinlhogali. One appears 
as an undescribed taxon and i s proposed here as Lactarius mmuoyae. whereas, 
another one, L. lignyotus var. c:anmlensis is not yet recorded from India . 

Materials and Methods 

The present communication is based on the repeated surveys undertaken to 
Pindari and Sunderdhunga Glaciers and surrounding forests of Kumaon 
Himaluyu during Scptcmbcr·O:tobcr in 1999 and 2003 rcspc<.: livdy. 
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Macromorphological characters were noted from the fresh speci mens in the 
field. Mi<.:romorphological charac ters were studied wilb the dried material 
mounted in 5% KOH, Melzer's re.1gem. Lactophenol·cotton blue or carbo! 
fuchsin. Colour Lcnns mentioned are from Kelly & Judd (1955). All the line 
drawings were made by K. Das. Microscopic line drawings were prepared with 
the aid of t.he camera Iucida attachment al original magnifkation of 1500x for 
basidiospores. IOOOx for cysticl ia and basidia. 500x for other microstmctures. 
Density of lameLlae was measured at Lhe margin excluding lamellulae. 
Basidiospore length excludes the length of ornamentation. Basid ium length 
excludes the length of sterigmata. For measurement of basid iospores , 20 
bas id iospores were observed. Quotient (Q = L/W) was calculated considering 
the mean value of length and width. Di(ferent tcnns regarding cystidi<l arc Hft l!r 
(Heilmann-Clausen et al.. 1998). Herbarium name used is following Holmgren 
eL al. (1990). 

Results 

Including the two taxa discussed here, subgenus Plinthogali is represen ted by 
12 taxa (Atri ct al. 1994. Das & Sharma 2002) in India . Among them only fi ve 
i.e. L. subisabellhms var. nmrrillianus (Hesler & A. H. Sm.) Hesler & A.H. 
Sm .. L. picinus Fr .. L. gemrdii Peck var . . mbrubescens (A.H. Sm. & Hcslt:r) 
Hesler & A.H. Sm .. L. montoyae and L. lignyotus var. canad<•nsis are hitherto 
known from Kumaon Himalaya. 

Provisional key to the species from Kumaon Himalaya 

Ia. PiJeipellis colour Ligh t brown. pileipellis not d istinct in two layers: 
fresh cut latncllae unchanging .............................. ................................. .... . 
L. subisabellinus var. nmrril/ianus 

b. Pilcipel lis colour gray to dark gray yellowish brown. grayish to deep 
grayish brown. brownish black. dark olive brown. pileipell is of d istinctly 
two layers: fresh cutlmncllac changing or unchanging .. .. ....... .. ... ...... ...... 2 

2a. Spore o rnamentation 2- 2.7 Jl ln high: never reticulate ........... L momoytte 
b. Spore. onw mt:ntat ion not 1nor..: than 2 Jllll high. forming int:omplctc to 

almosrcomplete ret iculum ........ ............... .. ........... .............. .. ................. ... 3 

3a. Pi leus papillate; plcuromacrocystid ia present ................ ........................... . 

...................... ..... .... .... ............... .. ............ ...... L. lignyotus var. canadensis 
b. Pi leus not papillate~ plcuromacrocystidia abscnt .. .............. .. ............ .. ... ... 4 

4a. Pileus arco latc at maturity; lamellae sulxl istant to d istant, medium pink on 
bmising ... ... ... .. .. .. ... ..... ... .. ....... .. . .... ........ .. .... L. gerardii var. subrubescens 

b. Pileus never arco late; lamellae mther crowded, dark reddish brown on 
bn1is ing ............. ...................................... .. ... ...... L. picinus 



Lactarius montoyae K. Das & J .R. Sharma sp. nov. 

HrpniJ/(Jgy: In 1'\!cognitiun tu Ur. L. Moriloy:• for h~r coJlll'ihtuions 10 lh\!. gl!nus 
[_,[l('fllfiiiS. 

Pileus 10-60 mm diam., com·exus, planocOJn·e:ws adapplannttlS, l~•itt!r depressus 
in cemro. imerdmn wnbona/us, a~robmnnet4S, margine le•·iterdecun ·mo. Lamellae 
adnmae ad subdecurrentes. disrames. pallid~ ocitraceae ad lureae. Stipes 25-.58 
.r 7-12 mm. cyli11Jratus. pi/eo com:o/oratus. Sporae ill crmwlo pallidt! ochmceae 
ad lwt>ae. globosae ad late ellipsoidae. amyloideae. alatato, cristis usque ad 2.7 
Jllll ltllis omatae. Pieuromacrocystidia absell/ia. Pleuropseudocystiditl abtmdantia. 
Paracysridia 45-56 x ~1 1 Jtlll. sttlx:lamra. Pileipellis bisrrata: e/ementa 
suprape/Hs cyJindrata, tonga. /8-65 x 4-9 11111: subpelfis ~.r c~l/ulis sphaeris. 
INDIA , Uttaranclw/, /Jagest~•ar. Dhak11ri. September 29, 1999. leg. K. /)as & J.R. 
Sfmrma, KD/065 (hololypus, BSD). 
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J>ileus 30-60 nun diam .. convex . plano<.:onvcx to ctpplanatc or slightly 
planoconcave at maturity: center sometimes depressed and often with an 
umbo: pileipellis pruinosc to ve lutinous. dry. 1-,'Tay yellowish to dark gray 
yellowish brown. grayish to deep grayish brown: margin slightly decurved or 
plane, sometimes broadly wavy. o ften crenate in older specimens. Lamellae 
adnate or I to subdecurrent. di stant (co 4 per em). edge smooth. concolorous. 
pa le ochre to orange yellow. unchanging when bmised: lamcllulac of different 
s izes. S tipe 25- 58 x 7- 12 mm. cenrral or sligh tly eccentric. cylindric or slightly 
lapering downwards. sometimes slightly grooved longitudinally, glabrous! dry. 
concolorous. often yellowish white at the base. Context stuffed to hollow. 
yeUowi.sh white. Latex rather sparse. white. unchang ing . Odor mild. Spore 
print pale yellow ochre ro orange yellow. 

Basidiospores 7.5- 10.0 (10.3) x (7.0) 7.3-9.3 /1111. globose to broadly 
ell ipsoid IQ ; l.!l3-1.15 {1.2). av. 1.06 - 1.091; omamenmtion mnyloid, 
up to 2.7 Jllll high. compost:d of ridges arranged in somewhat parallel anti 
I or in a spi ral pattern , rarely branched . never reticulate: oflen shorter 
ridges occupying the gap between the 1mlin ridges: plagc amyloid. Basidia 
44- 60 x 9- 12.5 JllTI. subclavate to clnvate. 4-sporcd; sterigma up to 7.5 J1Tn 
long. Plcuromacrocys tid ia absent. Plcuropscudocystidia up to 8 .5 Jim 

hroad. abundant , mostly cyl indrical with rounded apex. Lamellae edge 
sterile. C hcilomacrocystidia absent. Paracystidia 45-56 x 8-11 Jllll . 

subclavate to chw:ue. sometimes narrower towards apex. Hymenophora l 
trama mixed, l.'OmposOO of hyphae, spbacrucylcs mtd la ti cifcrs. J>ilci~llis 
a trichopalisade, up to 11 0 Jim thick: termina l elements of suprapellis. 
cylindrical to vcnLricosc. long. slender. 18-65 X 4-9 Jtlll . thin wallcc.l. with 
brown intracellular pigmentation: subpellis composed of most ly glohose 
cells, up to 27 pm dimn . Stipitipcllis a tri(.:hopalisadc; lcrminal c lcmcnt.s 
of suprapellis. cyl indrical , s lender. 15- 50 x 3-7 pm, thin walled. w ith 
brown intntccllular pign1cntation: subpcll is o f globose cells. Stipe trama 
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with numerous sphacrocytes. 

Ecology - Lactari11s montoyae ,b.lfOWS preferably among mosses. forming 
ectomycorrhizal association with specie.~ of Quercus and Rhodndendrrm in 
moist deciduous to mixed temperate (2500-3000 111) forest::.:. 

Notes - Lacwrius momoyae is a rare species and was repeatedly collected 
only from the forests surrouncling Dhakuri. Locwriu.s romagnesii Bon. with 
which the present taxon closely resembles regarding the basidiorne morphology 
and high spore ornamentation. differs in h.1.ving globose to broad ly ellipsoid 
spores with the ornamentations fonning a reticuhtte pauem (Heilmann­
Ciausen et at .. 1998) and shorter (10- 35 x 4-9 pm) tenninal elemenlS of 
suprapcllis. Microscopically. L. montoyae is also close to L. pterosporus 
Romagn. However. the pileus of L. pterosporus is strongly wrinkled in the 
center at maturity. "olivaceous buff to dark grayish buff or clay-buff ' coloured 
(Heilmann-Clausen et al.. 1998). lamellae are crowded and latex is white 
which turns pale b'Tayish pink on dry ing on the flesh. not tuming <:olour when 
isolated from flesh. 

MATERIAL EXAMINED - INDIA Lta t~m ~.;h a l : lh gcswar. Dh:tkut'i , S..:t)Lt:mbc.t' 29. 1999. l ~g . 
K. D:ts & J.R. Shamw. KD 1065 (holol.ytK'. BSD): il1id .. S~pl ~ml~r 16. 21Xl3 . 1 ~g . K. D;1s , KI)7(M)3 
(BSD): ibid .. Dhakuri top. Sl!ph:ml 'll!r 25, 2003. leg. K. Das & J .K. Sh:u·ma, K IJ70RO. K0708 1 
(BSD). 

Lacrarius lig11yotu~· Fr. var. ca11adensis A.H. Sm. & Hesler. Britton ia 14: 398 
( I 962). Figure 2, a-i 

l,ileus40-75 mm cliam.,convex. becoming sl ightly depressed in Lhc center with 
a papi.Ua: pi.leipcUis wrinkled. somewhat felly. dark grayish brown ro brownish 
bhtck: margin decurved, sulcate to i rregu lt~r l y loabed at maturity. Lamellae 
subdistant to distant (ca 4-5 per em). sometimes intcrvcnosc. cream to pale 
ochre. pinkish when injured; lamellu lae or dii1Crenl sizes: edge brownish hlack. 
Stipe 34-50 x 7-9 111111. dry fel ly. cylindric mostly concolorous or slightly 
pa ler 1owards base . Context hollow. ye llowish white. s lowly pinkish m Lhc 
base. Latex whi te . unchanging. Odor indistincl. Taste mild. Spore print pale 
ochre or butT. 

Basidiospores 8.5- 1 I x 8.2-9.7 1•m. globose to subglobose (Q = 1.00- 1.1 4. 
av. 1.0 1- 1.04): ommncntation amyloid. up to 2 Jtm high. composed mostly 
of irregular ridges wilh spiny ex1remes. form ing an incomplete rel iculmion. 
plngc amyloid . Basidia 35- 52 x 11 - 14 Jim. subclavatc. 4-sporcd; sterigma 
up to 7 p m long. Pleuromacrocystid ia 55-64 x 9- 11 pm. rare. subfusoid to 
vcnLricosc. Pleurnpseudocystidia up to 7 Jllll brmtd. cylindric.al. Lmncllac 
edge s teriJe. Cheilomacrocystidia 18- 54 x 4- 11 Jtlll . abundam . clavate. 
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Fig. 2. /.acwritts lignyows ,·ar. ca~wdensis(from KD7006). a. Bnsidiomcs. b. Plcuromncrocystidia. 
c. Basidiosporcs. d. Basidia. c. Chcilomacrocystidia. f. Caulocystidia. g. h. Cross-section of 
pilcipcllis. i. Plcuropscudocystidi :~ . 
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ventricose or cylindric. with brown intrncellular pigmentarion. Pileipellis 
a hymenidenn. comJX>sed of short chains of ves iculose cells; terminal cells 
19-42 X 9- I8 JIIl1. cylindrical to clavate. th in walled. with brown intracellular 
pi&'lncntmion. Stipitipellis with numerous cystidia. Caulocystidia 16-90 x 
6-- 13.4 pm. cylindrical to clavate with brown intracellular pigmentation: wall 
up to I Jim thick. Stipe trama with abundant spbaerocytes. 
Ecology - L(lcfarius lignyows var. canadensis grows preferably among 

mosses and cctomycorrhizally with species of Quercus and Rhododendron in 
moist deciduous subtropical to temperate (2CX>0--2800 m) Himalayan forests. 
Notes - Lactarius /ignyoms var. canadensis is also not common in Kumaon 

Himalaya and is readi ly recognized by its papiUate pUeus. rad ially wrinkled 
pileipellis, di sti nctly margined Lamellae and mild tillite. Besides. Lhe habitat 
(among the mosses). pinkish stipe base after cutting. presence of pleurocystidia 
and wider caulocys tidia make the present taxon distinct among Lhe other taxa 
in this subgenus. It resembles L. gerar(/ii Peck var . .submbescens (Smith & 
Hesler) Hesler & Smith closely. But the latter has only 1-2 rows of lamellulae, 
up to 0.6 Jt lll th ick basidiospore ornamentations and no pleuromacrocystidia. 

MATERIAL EXAMINED - INUit\. Uu:uo111ch:•l: B;•gcsw:•r. JJhakuri. Sc:pl<!mber 16. 2003, 
k g. K. Das:. KI)7(M)6 ( BSD): ihid .. CharnJXIWlll. M:•yawali, OcLOI)I.!r' 6 , 2002, k g. K. 1);1s & J.R. 
S harma. KJ).'HXXl ~BSD). 
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Introduction 

Over 40 hyphomycclcs were collected during two mycological surveys of co nidial 
fungi from tropical plant material in seve ral undistu rbed ra inforests o f Los Tuxtlas 
(VeracnlZ) and Chajul (Chiapas). MC:\ico. Among the collectious were two conspicuous 
fungi clearly related to the genera Corynespora Gllssow (Siboc & Kirk. 1999) and 
Sulicorym:~port1 R.F. C.lstoLOed .- & W.B . Kcudr. ( 1990). T hey oLppcar to be new to 
Science. 

The genus Corynespora is characterized by monotretic. tcnninal conidiogcnous cells 
which undergo pcrcum ut cn tcroblastic prolifcr.1t ion. Co nid iogcnous loc:.: i :.~rc apic;~l. 

slight ly depressed . somewh<t t melanized :1round the pore to produce solitary or catemlle, 
multi-d istoscpmtc. obclavate. cyl indrical. obovatc. oval 10 irregular. smooth-walled 
or vem1culose, pa le brown 10 pale olivaccous brown conidia. usually with a slighdy 
melan ized basal scar. 

Corynesportl cassiicola (Derk. & M.A. Curtis) C.T. Wei 1950. thc type species. shows 
grem variability in conidia l morphology and can be found on a wide range on substn:ua 
;.1s a plunt p-J thogcn or as •• sapro bc o n decaying plant makrial. The illustr.•tions provided 
by Wei ( 1950) o r C. cnssiicola from several collecti ons o n di fferent substrata can be 
compared with many olher species desc ribed in Corynespora such as: C. ltererosportl 
J.M . Yen 1980. C. eramhemi J.M . Yen & Lim 1980. C. hemigraphidis J.M. Yen & Lim 
1980 and C. n u: fliae J.M. Yen & Lim 1980. C. lon8i:.pora Sarboy & Saiki:. 1980. C. 
/igu.wd Y.L. Guo 1984. C. merremiae Y.L. Guo 1984. C. mi/leuiae Y. L. Guo 1984 and 
C. viticis Y.L. Guo 1984. All of them show a conidial morphology somewhat similar or 
su-ongly re lated to C. cassiicola as was suggested by Morgan-Jones ( 1988). However. 
the IaUer author did not synonymize the m. and molcc.:uh.tr stud ies may br.: needed to 
clari fy their affinities and differences. Castailed:l Ru i7. and Kendrick (1990) introduced 
the genus Soficorynespora for species with tretic and pcrcurrcntly proliferating 
conidiogcnous cells analogous to Corynespora species. but with cuscptatc conidia. 
Similarcriteri:.1 were:.•doptc.-d for lhc generJ Ellisembill Subr:.un. 1992 and Sporidesmieilll 
P.M. Ki rk 1982to segregate species wi th di.stoseptate conidi:l :111d :1 conidial ontogeny 
similar to Sporidesmium Link 1809 (Ellis 1971 . 1976). but wi th enteroblas t:ic percurrent 
proliferation marked with anncllations during conidiogcnesis. 

Taxonomy 

Corynespora aquatica R.f. Castai'leda. Heredia c t Ari a.c; . :111:11n . sp. nov. 
FIGURES 1-2 

All fimgos c:onitliole:.~ hypi:omyceres penini:'IIS. Clllun ioe in J"clbnr<uo fltmcndi t'ffiiS(tt 
pilosnt'. nmphiRroor, brmmrnt' ; myu/iunr plPrumqcu• in .u l/u tmto immrr.~11111, ex hyphi.t 
seplotis. r(lmosis. fae•·ilms . bnmneis Jtsq•~< paJfide·brunneis. 1 ..$-1.$ Jfrll dinm .. c.wnposimm. 
Co11 idiop lrQru cot:spiaw. IIIQfiOII<tlwla . C'.t-ecln. recta, m ro j/I!XIIQS(l, c:ylindriro, /C'.I iftr cln•·nta 

tuf t~pic:em. J-tu/ 4 -sepmw, klt:l'iil, ln'"lutne(l, 49 68 .r J -1 Jllll . t'.l cdfldti lx~Yili n ulimim lo!xua 
orienti'S. Ctllulne rtm idiof(t!IUit lmiltlrlllb.MP. trrtirtlf!. tt!rmiMfi'S, br 11nMtlt', 7- 12 .'f 3- 3.5 
JUn. plt r wnqll.t dtt('mlilllllllt'. inr('rd11m I profijermi on(' ('nterobfrutica j)('rcrlrr('nti pra,ditM. 
l.v ri rouidiogt11i pod apitYifts. Ser, d em iu ro11idiwmu schholytim . Co11idiu obdm·m(l ·~li t 

tul c)•linJrk :.a. solilaria. aaogtna. ( J • lMIJ 2· (tul J.) tliMo~pWlll. 34 46 .f J.O 4.5 11111. patlitll! 
bnmnf"((, lnl'"l•in, .ficrn . 'fr:loomorphosis isnom. 

F.l)·molol!)>: I..min, fllJIIatirtl.~ rcf~rs co its growing in waccr. 
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Fig. 1 

Fiw;. 1·2. Col')'llt!l'fHNa uqumir:tl. Conidiuflhor.:s, oonitliug.: nuus t.:d ls and conidia. 
Fi~. 1: Microgr;tphs. Fi2. 2: Dwwingl>. Scale is indicuced hy lxu·(lll Jllll), 
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Conid ial fungi, hyphomycctcs. <..:olonic.Ciii on the natural substrate effuse, hairy. 
amph igcnous. brown: mycelium mostly immersed composed of septate. branched. 
smooth-walled. 1.5- 2.5 diam.. pale brown to brown hyphae. ConidiO(Jborc.~ 
differe nt iated, mononemmous. erect. straight, rarely ncxuous. slig htly clavate towards 
the apex. 1- to 4-scptatc. smooth-walled. brown. 49-68 x 3-4 J1m: arising from a rndially 
lobed basal ce ll. C.:onidiogcnous cells unilocal. l.rctic. terminal. brown. 7-12 x 3-3.5 
111n, mostly dctcnnjuutc. but soJnctimcs with m.l cn tcroblastic. pcrcurreot prolircmtion. 
Conidiogenous loci an rtpical pore. Conidial secession schizolytic. Conidia obclavate 
to cylindrical. solitary. aerogenous . (I- to) 2- (to 3-} distoscptatc, 34-46 x 3.0-4.5 Jim. 

pale brown. smooth-walled , dry. TelcomOrJ)h: unknown. Matrix: on decaying leaves 
submerged in a stream. in the rainforest ' Los Tux.t las ' , Vemcmz. MCx...ico. leg. R.M. 
Arias.J. Y:ldcncirodc Ia Cn1z Elizondo & R.F. Castaiicda. 19. V. 2002 (Hololy)JC- X AI. 
CB742. 1nstitlllo de Ecologia, Xalapa. Veracruz. Mexico). 

COMMENTS: Among described Corynespora spp. listed by Siboc & Kirk (1999) th~.: 
new species resemble..<; only C. matuszokii Morgan-Jones 1 9~~. which has 2- to 10-
distoseptatc conidia. 56-260 x 10.0-12.5 11m in size, IOnncd so litary or in a cha in. 
whereas Lhosc of C. aqumica arc always solitary. mostly 2-dis toscptate and smaller. 

Solicorynespora syll•atica R. F. Castailed;'l, Heredia. Arias et Guan·o, anam. sp. nov. 
r iGURES 3-4 

Ad fimgos conitlilllt>s. h_\phomycnes t~rtinM.\', c;,,ftmiae in subsrrmo rllmvali i'ffll.'iiU: pil0..\"(/1', 
hypOflhyllnl', brrtnn<'M; nt)"t"rlirmr plrrWIIIfW" i n .flllntrnro immt:r.utm, I'.X h)phis srprati.t, 
mmosis,lat:~ibus, bnmnds 11sqrtt' paJUtlt'·bnmnds, J- 2. lf'll diam .. compo:rit1mr. Ccmidioplroru 
conspicua. monOII<'I'IfUa, r'll'!Cta , r«tll l"d fcn-it..r jit'.mosa. L')'lindJ·ica, (e l'l'tt:rdmYUaadapi.-:t'm, 
2- tuf 7-~pttull, llle l"i(l, hnmnnl, JO 120 .t 5 7 I""· C.'t!llulllt: ClmilliiiJ;I!I/Ufl ltnilm·ulo.ml', 
lrr.til'IW', ll'rmirralt'.S. hrunnMP.. 8-15 .r 3- 5 11111, tll'trrmilflllll'. w:/ indr.tt'mlilllltar. inu~rdum 
1- 1 pro!ifumiorribii.S mtt:roblllslids /NT"CIIT"nliixls pm~ditM. I..<Jd cu11idiogtni pori apicalts. 
s,culelltiu nmidiorrmt sr:hi:Pl)'liCil , Couidio. obpyriformia ltSqiU' ad obcfm"(ll(l , /Qngis:ritll(l 
roslm tfl, soliw ria. acmgroo, J. ad 6-t:IIJ.'r'fiU/tll, .15 67 x 5 7 Jim (r-ollro incii~Soj, l~rrmnM. 

Jl(lllidr-brmmm \'1'1 1111 li(JiN!msuhhyalina: laf'l·ia .. ~f'd qunf'q lre i n N"lllllfl INl.Mii \'rrmmlosa: 
rosrro 30-JO .r I .S- 2. .0 Jill' indllfa. Tt'l«»"o•pllosis ignora. 

Erymology: Latin, :rylm1ica, re-fers to a fore-st inhabitant yowin& wild. 

Conidial fungi. hyphomycete..<>. Colonies on the narura1 substrate. effuse. hairy. 
hypophyllous. brown: mycelium mostly immersed. composed of septate. branched. 
smooth-walled. brown to p-dlc brown hyphae. 1-2 Jllll dimn. ConidiOtJhorcs 
di ft~erenl i:lled. mononcmalous. erect. slraighl.or sl ightly flexuous. cylindrical. slightly 
clavate lowards the apex. 2- to 7-septate. Ji month-walled. brown. 30-120 x 5-7 pm. 
Conidiogc nous <..-ells uni local. trctk. terminal. brown. 8-15 x 3-5 pm. dctcnninate 
or indctcnninutc. sometimes with 1-2 cutcrobhtstic pcrcur~nt pro lifcrdtions. 
Conidiogenous loci an apicaiJx:>re. Conidial secession schizolyti c. Co nidi:' obpyrifonn 
to obclavatc. very long rostrate. solitary. aerogenous. 3- to 6-(:uscptate, 35-6 7 x 
5-7 pm (rostrum included). brown and pale brown to subhyaline towards Lhe apex , 
smooth-walled. with vcrru ~.: ulosc basal cell: rostru m 30- 50 x 1.5- 2.0 JIIU . Telcomorph 
unknown . Matrix: on decaying lc:wes of un idenliflcd plant. in a rainforest Ch:ljul , 
Chiapas. Mex ico. leg. R. Guevara. 10. VL 1999 (Holotypc- XAL 803-3. Institute de 
Ecologia. Xalapa. Veracn1z. M~xico). 
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COI\-r"'ffiNTS: The genus Solicorynespora (figs 5-6) comprises seven accepted spec ies: 
S. merrima (Dcrk. & M.A. Curtis) R.f. Castai'lcda & W.l3 . Kendr. 1990. S. calopltylli 
(Hol.-Jcch. & R.E Castaneda) R.F. Castaneda & W.ll. Kcl)dr. l990. S. kendrickii R.f. 
Castaiicda 1996. S. litchii (Matsush.) R.F. Castaiicda & W.B. Kcudr. 1990. S. obclavara 
(Dyko & H. S utton) R.F. C<•staiiccla & W.H. Kcndr. 1990 . S. p~·eudolmetlitle (R.F. 
Castafieda) R.F. Castaneda & W.B. Kendr.l990. and the type species. S. z.apatensis 
R.F. Castrti1ed;o~ & W.R. Kcndr. 1990, bill only S. merrimo. S. c:alophyl/i . S. /itchii and S. 
obc/al'(lf(/ supcrfici<'tlly rc..<:emble s. sylwuica in their ros trate conid ial morpho logy. or 
them. the first has ohclavate. conico-tru ncatc , rostrate. 3- to 5-septa tc conidia. 33-7tl x 
8-10 ltm . with vcm1cosc. dark brown lower cells and pale brown. smooth upper cells: 
S. wlophytn has 2-scptatc conidia. each with a stout. shortly rosLrate. 3-6.5 x 2-3 Jim. 
hyaline to subhya linc <~pical ce ll : S. Jitc:hii has <.'Onidia 3- (to 4-) septate. each with a 
subul atc-rostr..tle. 7- 17 x 1.5-2.0 Jtm . hya line to subhyalinc apica l <.·ell :md <UlOLhcr 
rostrate hyaline to subhyalinc. 9- 15 x 1.5 pm. latcr:JI. subapic:tl cell (appendix) directed 
downwards. S. obclowuo has 4- to 6-euseptate. smooth couidia , 32.0-62.5 x 9.5- 11.0 
pm, with the upper two cells subhyaline to pale hrown ::mel the lower 3-4 cell s brown. 
Solicorynespora sylvmico is therefore clearly distinct from these spec ies. 

Corynelportl nwlanjeensis 13 . S uuon 1993 has solitary. cuscptutc <.·onidiu whi<:h arise 
from an apical pore. making it more closely re lated to the genus Solic:orynespora. The 
fo llowing new combiu:ttion i::; therefore proposed: 

Solk'Oryncspora mulanjccnsis (U. Sutton) R.F. Castai'ieda. M. Stad ler et Guarro. 
comb. nov. FIGURJ.: 6d 

BASJONYM: Coryne~poro nwlanjeen~·is B. Su tton. Mycological Po1pcrs 167: 23 
( 1993). 
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Key to Solicorynespora species 

Conidia neirher rostrate nor srro,lgly tapered towards the llpe:r ... . . 2 

Conidio rostrate or :,•trongly l<lpered 10ward:1 1/u: ape.r . .... .... .... ...... R • •••• ••• 3 

2 (1) Conidia cylindrical ro ellipsoid. 2- ro 4-euseprare. 15-26 x 6-7 Jtm. smooTh­
walled. l'Om~ttimes slig/11/y ~·errm:ulose. •vith broum central cells <md subhyaline 
ends ...... .. . .................. . .... ... kendrickii 

Conidia obc/al'(lte to oval (2- to} 4- (ro 5-) e11septare. 16-29 x 8.5-12.0 11111. 
smooth-walled. brown, each wi1h a !mbhyaline 10 pale brown apical cell .. 

. . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . .. . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . .. . pscudohncdiac 

3 (1) Conidia smoorh -wo/led ....... . .... . ......... .... .. .. ..... . . .. .. .............. .. .. .. 4 

Conidia verrllc:/1/o::;e or ''ermc:ol·e ..... ..... ... ..... .... .. ....... ... .... . . .. ..... .... . S 

4 (3) Conidia obclaw11e. ros1rme tOI\'ards 11/e apex. 4- to 6-euseprme. 32.()....()2.5 x 
9.5- 11 .0 JWI (ro::>lrum inc:luded). smooth-walled. willtlawer cells medium brown 
am/ two upper cells subltyaline ro pale . . . . . ...... . obclavata 

Conidia obclawue to fus!form. gradually wpered to tm obmse ape.t, 5- ro 8-
euseptme. 56-71 x 10.0-12.5 pm. medium brown wi1h the lower 4-5 cells slightly 
darker and dark brawn altlw base .... ... .... .... ... .... .. Jnulanjccnsis 

5 (3) Couiditt with no more than4 sepw . ... ..... ... 6 

Conidia sometinU.!l' wifh more tlum 4 septa ..... ... ..... ... . . .... .. . .. .... .. ... 7 

6 (5) Conidia obpyriform roobclamre. 2-euseptare. 11- 16 x 5.0-7.0 Jtm. brown: with a 
Sllbltya/ine to l'llbhy<tline, 3.0-6.5 x 2-3 /tnl.l'IOIII/y am/ :lhartly rastrare <If opic:<il 
cell . .. .. .. .. .. .... .. .. .. . .. .... .. ca lophylli 

Conidia obclavate, 3- (to 4-) euseptllle. 21-32 x 6.5-8.5 Jlm, brown with a 
rosrrme-subulme. apically elongared. 7-17 x I .5-2.0 Jlm. hyaline or subhyaline 
llpic:a/ t·ell <md 1•ery often with t l lateral. subu/are. 9- 15 x 1.5 JUn. hyaline to 
S11 fJhyaline appendage .. Jitchii 

7 (5) Conidh1 3- to 5-euseptate. obdcn·(lte. TOl'lr<lte towards the apex. 33-74 x8- IO 
Jllll. with dark brown /ower celfs and pale brown (lpical a11d subapict1/ cells .. 

.. .. .... .. .... .. .... ... ... .... .. . .... . .... .. .. ... . .... .. .. .... ... ... alerrirna 

Conidia 3- 10 6-eusepuue. obpyr{{orm to olxlm·are. \'ery longrostrme. 35-67 x 5-
7 I'"' (ros1rwn ndmled). brow11 and pale brawn tu sublr.l'ldine tawardl' lht• apex. 

.. . .. .... .... .. ... .. .. .. syh·atica 

Figs 3-4. Solicorynespora syl\·atictl. Conidiophores. conidiogenous cells and conidia. Fig. 3. 
Drawi ngs. Fig. 4: Micrographs. Bar= 10 Jim. 
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Fig . 3 

l i~ 1 ,~ ) ~ I 
~j~ l ~@~I 

b 

Fig . 5 
Fig . 6 

c 
Figs S-6. RcprcS<:ntaLiv ~: t:011idia of Solit:uryne,\]JOrtl spp. Fi~. Sa.: S. cufuplly /li. Fig, Sh: S. 
keudrickii. Fig. 5c:S.Iiu:hii. Fig. 5d. S. aten·irm. - Fig.6a :.S.o1Jdaw.ua. tig. 6h: S.pseudolmediae. 
Fig.(~ ; S. <,tlJNlltmsis. Fig. 6d: S. uwltmjeell,\'il', Rars = 10 JIOI. 
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IJriatr.(illtfonin. R.f. CastaJ1eda. Min te r ct Saikawa. an am. ge n. nov. 

1\i/ fiu:gos tvnit/i(l/1'.\~ h)'fllmmyutttJ {J~rtin~ns. CtJI1111iall 1'/fiLWtl', Jli/IJSt/4: K'"/111' 

f unirtJ/tJ.tnl', hnmnMr. l'rl mmbrunfiM .. Hyrr.lium SIIJN.orfirin/f'l't nliqrtot in S11lwrmo 
immtrsum. l':r hyphis :rtprm i:r, mrastomost~nrib1u. bmnn,.U w·l arrobntnnl'is. llll'l'ib1U 
rtll 'lll'r'ttcosis compo:ritum. Ctmidiopl10ro t'011spic11a, monottllm(l /(1, s.:pUJra, eret:lo, 
/Jrtmllett vrl mrobmnr.~lt. IMi ill , . .,, w•rrm:ostt. Cdlultlt crmidiogttutlltllliiOt:tt losot, 
rrnirnr, trrmina/t>.{, tlf'tf'rminnml' w•l ir.dr.wrminmnf', prolifrrmioniJm.f Jlf'ff'tlrn-mi!ms 
tntl'r()b/fiSticis pmtditM. £nci C'OIIidiQgl'ffi por i Opicll/ts. 51'«'dtl!lin CIJ//idiOTU/11 

schy::.o(Hica. Co.midia solimrin, bnmn.:a td atrobrtl•mta. acf'()gtno. sicca, obclmww, 
Qbpyrijormill, t-llifn·oith:n l'ld irregularia. tr~•m:t•llltul lx~im, (tlel'itl \'rl \·ururU.'«I, e.t 
Z· nd 15·disto.tl'ptis trtln.t\'l'.rSis 1'1 plurib11S disr~p1is longimtliM/ibu.f 1'1 obliquis 
prardiUl. Ttlromvrplunis ignot(l. Sprrits typka: Drianstl/t()nia (1/ttmari()fdrs (D. 
Sutton & Pas.;:OC'J. comb. nov. 

Etymvlog:r: In honour of Dr J)rian C. SuLl<ln (United King<lom) in rccogniti<ln of his 

cnnlribucions rn 1he study nf unumnrphie fungi. 

Conid ial fungi. Hyphomycctcs. Colonies effuse. hairy to fu uiclrlosc. browu to dark 
brown. Mycelium superficial and rather immersed. composed o f septate. anastomosing, 
brown o r dark brown, smooth.wallcd or vcmtcose hyphae. ConidiOilhorcs 
diffe rent iated. mononcmmous. septate. erect. brown to dark brown. smooLh·waUed or 
verrucose. Conidiogenous cells unilocal.lr\.!tic. tcnniual. dctcnniuatc or indeterminate 
wi th enteroblastic percurrent prolifera tio ns. Conidiogcnous loci an apical po re. 
Conidial secession schyzolyt ic. Conidia sol itar)'. brown to dark brown. aerogenous. 
dry. obclavatc. obpyrifonn . e llipsoid or irregular. lnmcatcd at the base. smooth. walled 
or vcrnll'OSC. with 2- to 15-tnmsvcrsc distoscpta aud scvcmt longitud inal and oblique 
distoscpta. Teleomorph: unknown. Type StlCcies: Briannttlollia nltenwrioides comh. 

nov. 

COMrvffiNTS: When S111ton & Pascoo ( 1988) described Coryne.\JJOrn altemarinitles, 
they remarked Lhat. although the conid iophores and tretic conidium ontogeny resemble 
those o f othe r Col)•nespora spccies. thc resulting conidia arc quite ditfcrcnt: ' 'no species 
hitherto dc.:;l~ril>cd in Corynelportl h.c; l'Onid iu with Lnmsvcrsc. longitudinal and obl ique 
distosepta". If species with di stosept ate . muriform conid ia we re to be included in this 
ge nus the generic concept wou ld have to be expanded drastica ll y. The differences noted 
by Sunon & J>ascoc (1988) therclOrc prov ide good reasons to regard this taxon as 
differen t at generic level. 

The genera Allernt~ria Nees (Ellis 1971, 1976) and Stempflylium \Vallr. (Ellis 197 1, 
1976) resemble the new genus in having unilocal. apical conidiogenous loci and 
rnurifon n conidia. but the conidiogcuous lol·i in Alte,-,wria arc fhll and mchmizcd. ;,md 
the conidia are cuscplate. In Stemphylium the conidial o nt ogeny is holoblast ic and that 
genlL~ is also clearly d istinguished hy its cuscptatc muri fonn con idia. 

Briammtfmria t~/Jemt~rioides (B. Sutton & Pascoe) R.F. C.c;tailcd<.l , Mint ~.:r & Saikmva. 
comb. nov. 

Basionym: Corynespora a!Jenwrioides 13. Suuon & Pascoe. Austrlliian Systemtuic 
iioumy 1: 127 ( 1988). 
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Two new species and a new record of Anthracoidea 
(Ustilaginales) from China 
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Abstra ct- 1\m n~w species. Amlrmcoidea kanasensis on Care.T ova/is and A. striata 
on C. ped1]ormis are described. A new SPI!cies for China. A. mpestris on C. pt!d,Jormis 
is r\!ported. 

Keywords-t;stilnginomycetes. taxonomy. smul fu ngi 

A smut fungus on Cm·ex ova/is. a new record of plant for China. in lhc 
sccrion Plnllnlfl(~ of 1hc subgenus Vignea. was collected from tJJe Kanas Lake 
of Xinj iang Uygur AULonomous Rc&rion. in the Northwcstcm pan of China. 
According to Prof. Liang Songjun's identification. the host plant is very 
closely re lated to Carex maackii Maxim. Umil now no Anthracoidea bas been 
reporred from the secti011 Planatne. Kiikenthal (1 909) put Carex o va/is in the 
section Ovales o f the subgenus Vignea. On spc<.:ics of Carex in the subgenus 
Vignea, section Omles two species of Allfhracoidea have been recognized: I) 
Anlhm coidea uleiana (Syd. & P. Syd) Vanky (1997) [syn. A. pannucea (Liro) 
vanky (1 985)] . with usrilospores me.:1suring 14- 17 !J ill in diameter. and ' 'dark· 
brown spor\!s with 3-S light, thin-walled. rounded nr\!as. which when Lhc SJXXCS 

are dried collapse and form mamil late depressions. giving a pecut.iar aspect to 
the spores' ' (Vanky 1987): type on Cm·ex bonplandii Kunth, Brazil. >tnd 2) 
Amhracoidea verrucosa (Savilc) Nann f.. with ustilosporcs measuriJl£ 14-23 
x 13-17 ~m . wall I l'tn. evenly th ickened: type on Carex ebe!lea Rydb .. USA. 

The f1mgus on Care_,. om/is in China is sim ilar to Anrhracoidea 1·erm cosa 
from which it differs mainly in having unevenly thickened ustilosporc wa lls. 
It is described as: 

Anthracoidea kanaseusis H. C. Zhang & L. Guo. sp. nov. Figs. 1-2 
Sori in ovnriis. subglobosi. 1.5·2 mm longi. 1· 1.5 mm ln1i. primo membrane cincr:lSCcmi. 

fung:~ l i coopeni. deindc cxpositi. ~assn sporl\rum nigr.t. scmi:'lgg lutintH:'I. Ustilosporac n frontc 
subg lobos:~.e . cllipsoidcac. ovoidc:~ c vel i rr~gu lar.:s. (10.5-) 1 5-22 .5(~25) x (10.5-) 11 ·20 ,tm. ab 
acic 9- t 2.5 'tot latac. rubrobrunn~·nc: p:ui.etc inncquali1cr incrnss.'l tO. 1·3 lUll crnsso. in anguli s 

' Corresponding author. 
Supported by the ~ation.al l\'atura l Sci~nce Foundation of China \-'o'o. 30230020). 
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crassissimo. nonnunquam prOluix'rant iis 1-4. gibbcris bm·mis 1-4 ct arcis rcfracti \'is 1-2. supcrficic 
d..: n SC \ 'CITIICUJ OSO. 

Sori in ovaries, sub g lobose. 1.5-2 mm long, 1-1 .5 mm wide. at first covered 
by a grayish, fungal membrane. la ter becoming exposed. Spore mass black, 
semi-agglutinated . Ustilospores in plan view subglobose, e ll ipsoidal . ovoid 
or irregular. ( 10.5-) 15-22.5(-25) x (1 0.5-)11-20 fllll . in side view 9- 12.5 !'111 
wide. reddish-hrow11: wall unevenly th ickened, 1-3 !J.Ill. thickest at the ang les. 
sometimes protuberances 1-4, internal swdlings l-4,light reflective areas 1-2. 
surface densely vemtculose, the warts oflen confluen t. 

On Carexoi'Oii.'> Good. (Cype mceae). Xi •ti iang: Burqin. Kanas l .ake, all. 1400 m. 8 V1112003, 
1 •. Guo & H. C. 7.ha ng 2 182. HMA.S 86708 (ho lotypus): Rurq in. Kana..<> Lake . alt. 1700 m. 8 VII I 
2003. 1 •. Guo& H. C . Z hang 2180. I·IMAS 86709 (par:uypus). 

There is a species of Anthracoidea on Carex pediformis in the subgenus 
Care.r. section Digilalae, which is closely rda tcU to Amhracoide" irreguloris 
(Liro) Boidol & Poelt . However il differs from A. irregularis in having larger 
ustilosporcs and sti(ltc walls. It is described as: 

Anthracoidea striilta H. C. Zhang & L. Guo. sp. nov. Figs. 3-4 
Soti in ovari is. subglobosi, 1.5.2.5 mm longi, 1.5-2.2 mm lati. prima me mhrane ci nerasce nti , 

fungali coopen.i. de inde e xpositi. Mas.~'\ spor.uum nigm. semiagglutinata. Ustilospome a fronte 
subglobosae. ellipsoidcae . ovoideae \"el irregulares, 15.30(.37.5) x 14-20 1un. ab ac ie JO. JJ 
Jl.fll latae . m brohm nneae vel fiavidohrun neae; p;wiete inaequali tc•· inci':ISS."lto. 1·3.5 JUll crasso. 
in angulis cr:tSsis."imo. protuberantiis J.7. gihheris int.crn is 1·5 ct arcis refractivis J.J. supe rficie 
dense venuculoso. sub Sf.M vcnucoso et striato. 

Sori in ovaries. subglobose. 1.5·2.5 mm long. 1.5·2.2 mm wide. at fi rst 
covered by a grayish, fungal membrane. later becoming exposed. Spore mass 
blnck. semi·agglutinmed. Ustilospores in plan view subglobose. ellipsoidal. 
ovoid or irregu lar. 15-30(-37 .5) x 14-20 !'ITI. in side view 10-13 !'ITI wide, 
reddish·brown or yellowish·brown: wnll unevenly thickened. 1·3.5 ~tm . 

th ickest a t the angles. prmuberances 1-7. imcn1a l swellings l-5.1ight reflective 
nrens 1-3. surface densely vermculose. the warts often confluent . in SEM 
prominently vem1cose and partl y stria te. 

On Carex pediformi.t C.A. Mcy (Cypcraceae). Xinjiang: Rurqin. Hemuxiang, alt. 1100 m, 6 
VIU 2003. L. Guo& H. C. 7J~;mg 2 153. HM,..\ S 86710 (holotypu s). 

On Ctm~J.: pnhfnrmis in the suhgenus Corex. section /Jigiuune . a further 
species o f Anlhracoidea was collcctcU in the Xinjiang Region. It is iUcntiJicd 
as A. rupestris. which is new to China (Guo 2000. 2002. 2004: Wang & 
Picpcnbring 2002): 

Figs. 1-2. Ustilospor<!S of Amlmu:oidl.'ll klmmcnsis on Cure.\· om/i~· in L \1 and SEM ( HY!AS 
86708. holoLypu s). 

Figs. 3-4. Us1 iJospor~s of Amllrtu:oidetl ~·rritlta on Cmt•;r pediformis in L\1 :md SE.M (H4\1AS 
867 10 holotypus}. 

Figs. 5.6. Ustilospores of Anrhmt.videa rupi·~uis o n Ct1rex fJf.•diformi)' in LM :tnd S~\1 (H.\1.AS 
867 11). B:u-s =II I'm 
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Authracoidea rupestris Kukkonen 
Ann. Bot. Soc. Z<x>I.-Bot. Fcnn .. ,Vmmmo'' 34(3):47, 1963. F igs. 5-6 

Sori in ovaries, subglohose. 2.2-3.5 mm long, 2-3 mm wide, at firs1 covered 
by it l,'THyish mt:mbrane. Spore mass scmi-<lggluti.Jwll:d . black. UstiJospores in 
plan view snhglohose. ell ipsoidal. ovoid or irregular. 15-25.5(-30.5) x 14.5-
22.5 ~un, in side view 8- 14 !A ITI wide. reddish-brown or yellowish-brown: wall 
unevenly th ickened. 1-3(-4) f.l.ITI. lhickcsl ar the ang le..o;; , protuberances 1-4, 
with light r...:fiective arecas. internal sweLLings commen. densely verruculose. 
the war1s low. oflen conf\uenl. 

On Cure:c flt'lliformi:r C. J\ . Mey. Xinji:wg: Bun1in. Ka nas Lak.:, :dt. 1500 m, 8 VIII 2003. 1-
Uuo & H. C. Zhang 2 IRI. HMI\S 867 11 ; Bul'cJin. Kamcs L:c ke. a iL IR<Klm. H VIII 20tn. L .. tiuo 
& H. C. Zha ng 2 175. HM1\ S S67 12. 

So far 22 species of Anthracoiden have been recorded for China, including 
A. kanasensis. A. strima. und A. rupestris. 
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A revision of the types of Diderma subcaeruleum 
and D. globosum var. europaeum 
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28871 Alcald de He111tres. Mltdrid. Spain 

Abstract- The Lypcs of Didermaalpinum, D. globosmn ' 'ar. europtzewn. D. nil·ewn and 
D. subcaemlewn were compan.-d by applying electron microscopy t.cchniqucs. Diderma 
m/xaemlewn was synonymi7.cd with D. niw!wn :rnd D. globoswn v:u-. e11ropae11m was 
synonymir.t.:d wilh D. alpinwn. 

Key words- .\1yxomycc1cs. Pl!ysam/t>s. SEM. taxonomr 

Introduction 

Mcylan was the first author who studied exhaustively the nivicolous 
myxomycetes and who proposed a large numher of new raxa for science. 
Altogether he proposed 14 species. 18 varieties and 13 forms . Unfortunately. 
he did not cite type mmeria l. as this was not manda tory at the rime. It \vas 

Kov.mlski. who made an extensive revision of Meylan 's material and 
JectotypiHed Lhe ahundant material stored in the herharium LAU (Kowalski 
1975). 

In 2002 we began srudying Mcyl:m·s rype marerial. pull ing SJX.~ia l 

emphasis on the gcnc.ra Lmnproderma and Didermll. Within the so-called D. 
nivewu complex (Moreno ct a l. 2003c), consisting of nivicolous species of 
Diderma with sess ile. white sporocarps and coriaccous pcridia. the foUowi_ng 
type material of Meylan•s species was smdied: Diderma alpinum, /J. alpimmt 
var. macrosponm1, D. microcarpum and D. nil'eltm var. ferrugineum. 
Fortunately. we were also ahle to lind and to study /J. niveum proposed hy 
Rostafinski. We have been able to synonymize D. ni,·eum with D. ,;,,eum 
vM. ferm.girzewn and we have proposed a new species. /J. meyeme. 
However. we have not included the variety D. globosum var. europaeum 
proposed hy Buyck (19HH) in our srudy, tha i also can be included within the 
D. ni,reum complex. as tbc type was not available to us at that time. \Ve have 
s ince been able to study !he type material proposed hy Buyck and 10 compare 
it with the Didemw already snadicd by us. 

AI the same lime. we are s1udying the type material of the nivicolous 
species of myxomycc:tcs proposed by Kowalski. wbo described 15 nivicolous 
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species as new between the years 1966 and 1975. Among these, there are some 
very common species. sm:h as Lamproderma maculatum cmd Lepidodermtl 
aggregawm. but a lso rare species that have not been collected since and are 
known only from his collections. such as Diderma subcaemleum. D. nigrum. 
or from a single collection. Diacheopsis spinosifila and Trichi(l synspora. 
In our recent s tudies. we have been able to demonstra te that various species 
are synonyms of other. more common species . Thus. we have proposed the 
synonymy of 'J I'ichia syn~pora with 7: mria (Singer ct al. 2003). Diderma 
nignun with D. asteroides (Moreno ct a!. 2003b) and Diacheopsis spinosifila 
with Lepidoderma didermoi(/es (Moreno ct .a l. 2003a). 

TI1isshowshow important it is to revise the type material ofthe nivicolous 
myxolll)'L-etes. in order to specify accurately the Jnw.:ros(:opic: ami microscopic 
chMacterisrics o f Lhe species descrihed from this pnrricular h:tbimt. 

Materials and Methods 

T he m:tteria l was sn1died wit11 a binocular microscope and. after 
mouming in Hoyer's medium. wi th a Nikon (Optiphot) microscope. Scanning 
electron microscopy (SEM) micrographs were taken in t.hc University of Alcalti. 
de Hcnarcs. using a Zeiss DSM·950. SEM·prcparc1tion was made as indicated 
in Moreno et el. (2002). 

TI1e type material comes from Lbe herbaria BPI and NY and was 
compared wit.h the mmerial indicmed in Moreno ct nl. (2003c). 

Diderma subcaeruleum Kowelski. Mycologia 60(3): 598. 1968 
Figs 1-5 

Original diagnosis: Sporangiis gregariis. sessilibus. ltaemispflatricis \'el pa11/o 
elongatis, cltalybeis, 1-2 mm dimn: peridio simplici, tetwl, fragili. parce et innme 
cnlcareo: ltypollmllo inconspiwo: columella nulla \'el, quandocmnque presemi. e:cigua, 
alba: capillitio copioso. efilamemisgmcilibus. rigidis, arropurpw-eo-brwmeisad apicem 
incoloratis. aliquantlml parr:e ramosis anastomosamibusque composito; sporis globosis, 
atrobnumeis. rermcosis. 10-11 (-16) wn dimn: plasmodiQ ignQtO. 

;\1Uil•riul studilod : On dC'Caying plant debris. llC'M g:rrbagc dump. 6400 n. 
7.Vlll . l967 . Crater Lake f\n tional Park. Oregon . BPI 8 15218 ( t)']X'} and BPI 8152 12 
(ioolypc). 

Figs 1·5. /)itlt!l'lnll sulx·m!I'/J/(!11111 (Lypc). 1-2. O •pill itium. J ... l. Spo.-c.:s. 5. Detail or ~pore 

ornamentation. Figs G.9. Didermo niw!um (type:). 6. Capillitium. 7·8. Sporc:s. 9. Dewi t or spore: 
ornamentat ion. 
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The type material is kept in a box with Kowalski 's personal herbarium 
number D.T.K. 6887 and Lbe number BPI 8 !52 18. An isotype is kept in another 
box be.1riug the number BPI 8 15212. Tbe type consists of four twigs with 
the bark still auachcd. covered by ctbundam well preserved spor<x:arps. The 
isotype presents one bark bearing twig with abundant fructi fications arranged 
in three portions. 

Sporophores sporocarpic to subplasmodiocarpic. 0.5-2.0 x 0.3- 1 mm. 
aggregated. s~ssile . hemispheric to pulvinate. crushed laterally between them. 
Hypothallus translucent. generally inconspicuous. Stc1. Lk absenl. Peridium 
double. persistenl. Exoperidium calcareous. smo<>Lh to rugose. white to white 
with blu ish disco1l tinuous tones in the zones of sporocarps where this layer is 
badly fonned. sometimes absem. in this <.:ase Lheendoperidium can be observed; 
irregular dehiscence. Endoperidium membranous. translucent. iridescent. 
closely united with the exoperidiurn. Columella sometimes absem. if present 
whitish to white with beige tones. very small to subglobose. up to 0.3 mm in 
diam. CapiLlitium (Figs 1-2) very dense. fonued by straight. rigid filaments, 
1-2 Jllll in diam .. sometimes branched and anastomosed. with triangular to 
polygonal widened areas in Lhe un ion of the threads. on the surface of the 
threads rarely appear globose nodules. fi lamems dark brown. paler towards 
the extremities with hyaline tips. Spores 10-12 Jll11 in diam .. spiny. violaceous 
brown in LM. dark brown in the mass. By SEM (Figs 3-5) the ornamentation 
is fom1ed by bacuhte. 

/Jidenna globosum var. europaeum Buyck. Bull. Jard. Bol. Belg. 58( 1-2): 
199. 1988 

Figs 10-13 

OriJ:;inal diagnosis: A mr .. r:loboso recedens p/asmodiocyslis I'CI sporocystis 
irre,t;ularibus. columei/a depressa ct jere cmn-exa. capillitio firmo. sporis subglobosis. 
(10.07) /0.41 · 11 .57 (12.30) Jml diam (75 S. J C). lucem orienlem l·ersus l'isae e,r;aliter 
colorlllis. 

~al('rial Sludi('d: Swilzeri:UJd , on herbs and lwigs. 1.V.I914. leg. Jaap. OPI 
81-l i06(hoh')()'(>C)aud 1\Y 7830 (i s01y~). 

The type is kept in a matchbox. in which two dry stems are stuck, where 
su·o11gly aggregated fmcti fications can be observed. lacking almost completely 
perid ium . capiHitium <md spores. bllt showing a columella taking up almost the 
whole base. In the sides of the sporocarps residues of the perid ium remain. 

Figs 10.13. /Jidermagfoboswn var. et~roJXICflm (type). tO. Capil lilium. 11-12. Spores. 13. Det:~i l 

of spore omamenuuion. l~ igs 14-17. Diderma alpimun (lype). 14. Capillitium. 15- 16. Spores. 17. 
Dc1ai1 of spore ornamenl:~tion. 
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The isotype is more abundant and consists of four pieces of dry stems 
stuck on Lhe lid of a box. wilh abundant we ll prt!served froc ti l1cations in three 
of them: one piece consists only of the bases of lhe sporotheca. as in the type 
material. 

Sporophores sporocarpic. 1-1.5 nun in diam .. to subplasmodiocarpic, 
2-3 x 0.8-1.2mm. some fructifications up to 6mm long. aggregated. sessHe, 
hemispheric to pulvinate. Hypothallus continuous. whitish. sometimes hardly 
conspicuous. Stalk absent. Peridium double, nonnally persistent Exoperidium 
calcareous, smooth . white, with irregular dehiscence. Endoperid ium 
membranous. translucent. iridescent. clearly separated from the exoperidium. 
Columella white. flat to broadly convex . covering almost the entire base of the 
S(X>rothcca. Capilli tium (Fig 10) formed by nexuouse filaments. about 1 Jrm 
in diam .. rarely attaining 2 Jllll . branched and anastomosed. light violaceous 
brown. hyaline towards the extremities. Spores 11 -12 Jllll in diam .. spiny1 

violaceous brown in LM. dark brown in the m<lSs. By SEM (Figs 11 - 13) the 
omamentmion is fom1ed by baculac. 

Discussion and Conclusions 

According to Kowalski ( 1968) the musmnding characteristic of !Jidermn 
subcaeruleum is its blue-grey or steel-grey pcrid ium. which is double. btU 
due to the tight un ion of the th in . membranous. colourless inner layer with 
the outer layer. appears single. He was able to recogn ize this taxon in the field 
because of its colour, its crowded habit and its substra te, always being rwigs. 

He stresses tJ1e similarity witJ1 Ditlerma nireum because they both arc 
a lpine species having crowded sporocarps of the same diameter and identica l 
spore size and ornamentation. As for differences between these two species 
he quotes the habi tat. D. niveum pre tCrring logs, /J. s'tbcnemfeum heing 
found almost exclusively on decaying coniferous twigs. tJ1e colour of tJ1c 
sporocarps being u~ua ll y white in /J . niveum and greyish in /J . subcnemleum, 
the columella bciog large. globose or hemispherical. ochraccous to deep 
orange in D. niveum being a smal l. white or cream coloured mound at the 
base of the sporocarp. sometimes lacking in D. sulx:aeruJeum. and fiuaUy tJ1c 
douhle peridinm of D. niveum wit:h its rwo layers distinctively separated. 

Recently. we have made a study on several nivicolous taxa wilh white 
sporocarps (Moreno et al. 2003c) t1nd synonymized Didermn niveum with 
D. niveum var . .ferrugineum, proposing a hi therto undescribed species. D. 
meyerae. which was confused with the latter two taxa hy early 
myxomycctologists. Thus. in order to understand Kowalski's observations. 
we have to know how he inTerpreted /J . ni\•eum. from which he separated 
D. subcaeruleum on the basis of the differences mentioned above. Kowalski 
( 1975) distinguished the two species D. ni\·eum and /J. nlpinum, considering 
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D. ni\:eum var. fern;ginewn a sporangiate form and thus a synonym of D. 
alpimtm. He atuibu tcd a dark purple-brown capillitium to both D. niveum and 
D. olpinum. separating the Iauer species from D. nh·eum only by its usually 
plasmodiocarpous habit. or if sporocarpous. with sporocarps less than I mm 
in diam. Obviously. he misinterpreted D. alpimmt. whose key character is 
its light-coloured. delicate <.·apillitum. and not the growth habi t that can be 
sporocarpous or plasmodiocarpous. regard less of its size. Thus. he did not 
know the D. alpinum of Mcyhm. which now ccm be studied in the new lectotype 
proposed by Moreno eta!. (2003c). His concept of D. nivettm, D. nivewn var. 
fermgineum and V. a/pinum is. in our opinion. the same and corresponds to 
D.ni\:eum. 

We differ in our observations on Diderma .mbcaeruleum. a species tbm 
is known only from Kowalski's collections in Californ ia. in a few essential 
points from his ori~:,rina l diagnosis and we cannot support his arguments that 
justify it's separation from D. nhewn. The exoperidium of D. subcaeruleum 
is white to white with bluish tones and is definitely lacking of a predominant 
greyish colouring. described by Kowalski as bluish grey. grey or steel-grey. 
Fainl bluish tones can be observed in the areas of sporocarps where the 
exoperid ium is badly developed and are due to inner layer showing through 
and producing this coloration. Furthennorc. according to Kowalski! D. 
subcaeruleum prefers decaying coniferous twigs as its substrate. while D. 
nil"eum prefers logs. Certainly. it is true that some species o f myxomycctcs 
prefer a specific substrate. but as D. subcaeruleum was not collected again. we 

cmmot be sure if this species was found exclusively on dead coniferous twigs or 
not. ln the course of our stlldies we have also seen D.niv(!ttm on different types 
of substrates includ ing decaying coniferous twigs. Also, we sometimes find a 
well developed columella in D. subcaeruleum which. accord ing to Kowalski. 
is reduced to a mound at the base of Lbe sporocarp: It should be kcpl in mind 
that the morphology of the columella in Lhe nivicolous species of Ditlernm is 
highly variable. Fi.na!Jy. we <:onsidcr the close union of the two pcridiallaycrs 
as not being a stable character. as th is depends very muc-h on environmental 
conditions. The spore diameters and spore ommnentation fom1ed by baculae 
(Figs 3-5. 7-9) are the same in both species. Comparing the capillitium of the 
two types of D. nh-eum and D. subcaemleum we observe a capillitium formed 
by straight and rigid threads wi th a few ramifications both i_n D. niveum and in 
D . . mbcaeruleum (Figs I -2 , 6), the Iauer taxon showing furthermore areas with 
a more dense ramification (Fig 2). As we have been able to study the variability 
of tbc species of the D. niveum complex (Moreno cl al. 2003c}. we agree with 
Neubert et al. ( 1995) in that the capi llitium of D. nh'eutn is very variable. and 
C<ln even fonn a lax net. 

All these reasons lead us to propose the synonymy of Diderma 
subcaemleum with D. nil"eum. 
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Diderma globosum var. ewvpaewu was described as new by Buyck 
(1988) after studying species of the D. spumarioitles-globo.mm complex, 
characterized by its white. sessile fna itings seated on a weU developed 
white. limcy hypothallus: Diderma cinereum. lJ. cingulatum, D. cnwaceum, 
D. globosum and D. spumarioitles. Buyck observed differences between 
European and non-European species of V. globosum. the first ones - the new 
var. europneum - having a capillitium similar to D . cinereum. wi th slender. 
flexuous threads. ami the last one - the var. globosum - prcscnling capil litium 
features of D. spwuarioitles. i.e . having straight, more robust fi laments. 

Buyck considered Viderma globosum as a species preferring lower 
tcmperan1res. and therefore relates it to D. alpbwm and D. ni\;eum. due to 
their same nivicolous preference.:. He dis tinguishes D. globo.sum from thc.:se 
two species by its white columella. somewhat smaller sporocarps and more 
in tense iridest·enec.: of the pcridial inner layer and acc.:ording to him it shares 
with D. niveum spore features. having spores with one side distinctly darker by 
transmitted light. due to a better development of the spore wal l. 

According to Buyck ( 1982) Didemw nil•ettm is not a strictly nivicolous 
species and has "spores densely and minutely waned. the warts often in Lines 
so that in some specimens the spores appear subret icular." This is a key feature 
o f D. meyeme that allows us to distinguish this species from V. alpinum and 
D. niw•11m (Moreno et a \. , 2003c). Diderma meyerae. however. is a strictly 
nivicolous species that ccmnot be found at lower elevntions. The only thing we 
know for sure is tbat he misinterpreted D. niveum. which has a distinct type of 
episporal ornamentation. 

Diderma globosum var. europae11m is. from our point of view. very 
similar to D. alpimmr. mainly due to its flexuous . light violaceous brown 
to hyaline. rather slender capi ll itium (Fig 10) and its spores 11- 12 JHll 

in diam .. with an ornamentation formed by baculae by SEM (Fig 13). The 
only difference is the presence of a Har and obtuse columella in D. globosum 
var. europaeum and <1 more prominent columella. subglobosc lO globose in 
the typical expression of D. alpinum. We consider the morphology of the 
sporocarps. columella and hypothaUus neither constant nor rel iable characters 
for the separation of the species of the D. niveum complex and think that only 
the spore ornaml.!ntation and the colour and morphology of the capillitium can 
be useful to do this (Moreno et al. 2003c). The perseverance in the examined 
material of the absence of the columella makes us consider it a fonn of D. 
alpimml, in order to facilitate ils taxonomic framing. 

Unfortunately. we could not study the Didernw nil·ermt r. endoleuca 
described by Meylan (1924), as we have not been able to locate it i.n the 
herbarium LAU. This species is characterized by its snow-white inner 
pcridial wall and columella. The presence of a well developed columella 
indicmcs a sim ilarity with D. niveum or D. meyerae. Study of Lhe (,;apillitium 
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and the spore ornamentat ion would be necessary in order to decide this and 
can be made only if materia l detcnnined by Meylan as /J. nirewn f. endoleucll 
can be found. 

Neubert et al. ( 1995) dcscribt..-xl Diderma niveum r. endoleuca 
furthermore as having short plasmodiocarps and a light brownish. delicate 
CHpillitium and believed that /J. globo:mm var. europaeum matches well with 
Meylan 's description of this form. 

In conclusion . we reCOi;,'llize three species within the Diderma nh·eum 
complex: Ditlemw meyerae. D. ni\,.emn and D. alpinum . 

Within the species Diderma tilpimmt we recognize the fo llowing forms: 
1.- /Jidermaalpimun f. alpinum (Meyl.) Meyl.. Bull. Soc. Vttud. Sci. Nm. 5 1: 
26 1. 1917 
2.- Oiderma alpbwm f. macrosporum (Meyl.) cnmb. et stat. nnv .. Bull. Soc. 
Vuud. Sci. Nat. 58: 319. 1935 
Basionym: Didermn nlpimnn var. macrosporum Meyl., Bull. Soc. Vaud. Sci. 
Nat. 58:3 19. 1935 
3.· Diderma alpimml f. europaeu m (Buyck) comb. er stat. nm•. 
Basionym: Didernw globoswn var. europaeum Buyck. Bull. Jafll. BoL. Bclg. 
5~( 1 -2) : 199. 1988 
4.· Did erma alpimun f. microcarpum (Meyl. ) G. Moreno. H. Singer & lllnna. 
Cryptog. Mycol. 24: 57. 2003 

As it is also the case in otb.:r gcncnt of ni vicolous myxomy<.:ctcs where 
specimens with large spore size are commonly collected, we could consider 
Dhlernw alpimmz f. mac:rosporum to be incluc.lcd within the concept o f D. 
alpinum hy simply exrcnding range of the spore si ze for th is mxon. 

Key of the Diderma alp in urn complex 

I . Sporocarps < I mm in eli am ... . . ...... ..... . D. nlpirwm f. microcarpum 
I ' .Sporocarps > I mm in diam . .. .. .. ... .... ... .. .... .. .. ... .. .. .... ... ..... .... .... .. ..... .. ... .. .. .. 2 

2. Spores 15· 17 Jim in diam.. ........ . .... . IJ. nlpimun f. mncmsponmt 
2 ' . Spores 11· 13 Jllll in dirun . ... ... ..... .. .... ........... ... ..... . ..... .. .. ...... .... .. ... 3 

3. Columella subglobosc Lo globose .......................... .... 0 . nlpinwn r. alpinum 
3'. Columella flat to broadly convex ........................ D. alpinum f. europaeum 
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Abstract - Graphina maritima, Graphis alloaf=elii. G. cristoba!etJsis. G. discarpa. G. 
luluensis and Phaeographina celma from the Solomon Islands :lrC reported :tS new to 
science. 

Introduction 

In 1965 the Royal Society organised an expedition to study the narural 
history of the Solomon Islands and. inter alia . a large number of lichen 
speci mens were collected. The results of the exped ition were discussed at a 
meeting of the Society held in March 1968 and these were published in 1969 
(Comer 1<)69) btll no account of lhe lichens was included in th is di scussion. 

The first lichen to be descri bed from the 1965 collections was 1he new genus 
Melmwphloea and the new species M. pacifica P. James & Vc/'..Ua (James & 
Vezda 197 1). La ter. Stenroos (1986) identi fied Cladonia didyma (f ee) Vain. , 
C. macilenra Hoffm. and C. weymowhii F. \Vilson ex A.W. Archer among 
the specimCtlS co llected by Hill . 

Subsequently a large number of species in the genera A1yeluc:onis, Porinu, 
l'yrenula, .\'trigula, 1i'icothelium and 'li-ypethelium were reported by 
McCarthy (McCrut by 2002. 2003) based on specimens from the 
1965 collections. New species in the genera Gm phina, Grnphis and 
PhaeogratJhina have lx~n described (Archer 2002. 2003a) and new species 
in the genus .Sclerophytml were also reponed (Archer 2003b). 

Further examin<Hion of Lhe specimens from the Solomon Islands showed Lhe 
presence of six Ih! W spec ies in the Grnphidaceae which arc described here. 

The specimens examined were all co llected by D.J. Hill between May and 
November 1965 and are now housed in BM. The locations of the co llecting 
sites are shown in Comer (Comer 1969: 190. Pig. 1). Chemical con sti luen L~ 
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were identified by thin-layer chromatography (Culberson 1972) and. 
where nt:cessary. their iden tity WCI S conlirmed by high-perfonnance liquid 
chromatography (El ix eta/. 2003). 

Taxonomic Descriptions 

Graphina maritima A. W. Archer, •P· nov Figure 1 

Similis Graphinll pseud()(maloga (Vain.) Z.'\hlbr. sed ncidum norsticlicum ddiciens ditlCn. 

E1ymology: from the Latin nwritiums. growing by the sea. 

Type: SOLOM0:-1 ISLA:>IDS. MAKIRA PROVtNeF. . San C ristobal Island. 
Wainoni Region, between mouth of Huni River and headland along coast, 
ca. 1/2 mile [0.8 km] to the south, on trees a long the beach, D . .l //i /1 9821. 
15.vii i. l965; holotype BM. 

KEY CHARACTERS - Thallus ofT-white, thjn, corticolous, surface smooth 
and du ll . Apothccia lire ll ifOnn, conspicuou s~ black, numerous. scat1cred, 
s imple, straight, curved or sinuous, sessile, 1- 3 mm long, 0. 15- 0.3 mm wide, 
lips closed, wi th a conspicuous thalline margin. terminally acu te. Proper 
cxciplc comrlctcly carboniscd. Hymenium I 00- 120 ~m tall , not inspcrscd, 
J.ve. Ascospo•·es murifbm1, narrow ellipsoid, hya line, 8 per ascus, 33 36 J.l. Ul 
long, 10- 12 ~m wide, 8- 10 x 2-4· locular. I+ blue. 

C hemistry: no compounds found. 

Ecology - Gnrphint1 maritima is a corticolous species fbund at sea· level Oil 
San Cristobal Island. 

COMMENTS - Grophinc1 maritima is characterised by black li re llae wi th a 
conspicuous thall inc margin, the completely carbonised proper cxciplc and the 
absence of lichen compounds. The new species resem ble G. pseudomwlogo 
(Vain.) Zahlbr. (Vainio 19 15) from Guadelou1>e but thai species has an inspersed 
hymenium , lemtinally rounded lire llae [cf. Wirth & Hale 197K: 63, Plate lOa] 
and contains norstictic acid, in contrast to G. maritima which has a nOll· 
inspcrsed hymenium, tem1inally acute li rellae and lacks lichen compounds. 
Graphina maritima also resembles G. sulcalula Miill. Arg. , but that species 
has su lcate li rellae and smaller ascospores. T he species is so far known on ly 
from the type local ity. 
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FIGURES 1-6. ;'~lew spec ies o f Grnphidaceac. 1. Graphina maritima: 2. Grapl!is alloaf=elii; 3. 
G. cr istob(l/ellsis: 4. G. discarpa: 5. G. luluensis; 6. f'hneographina ce/ara.(ilolot)l>CS in DM). 
Magnification: 14x. 
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Graphis alloafzelii A.W. Archer, sp. no1·. Figure 2 

Simi lis GmrJhi.,· afze/ii Ad1. Sc:d acidu m psommicum cont in~us vic..: :•ddum lct::moricum cJiff..:11. 

Etymology: from the Greek aflos. olher. and the species rescmbl:mce to Gmphis <ifz.elii. 

Type: SOLOM0-'1 ISLA:\'DS. W.s·mtN PROVL'~"· Kolomhangara 
Island, south summit, montane moss !brest, 5400 1\ [ 1650 m], D.J. fli /1 10472, 
2.ix.I965; holotypc: [)M. 

KEY CHARACTERS - T hallus thin, pale reddish brown, conicolous. 
surfm.:~ smoolh ami shiny. AJ)Olhccia lirellifonn, whitt:, black where 
abraded, conspicuous, scallered, sessile, simple, slraight, curved or sinuous. 
l- 3 mm long. 0.25-0.6 mm wide. Proper cxciplc latera lly carbonised, 
covered by a white powdery layer. Uymenium IW- 120 ~m tall , not 
inspersed. Ascosporcs 8 per ascus, ell ipsoitl, hyaline, 18- 20 ~m long, 
~- 10 ~un wide. 4-locu lar, 1-ve. 

Chemistry: lircllae: C-vc, Pd+ yellow; psoromic acid (major) and 
2'-0 -dcmcthylpsoromic acid (minor). 

Ecology: Graphis n/loafze/ii is a conicolous species found ar 1650 m 
on Kolombangara Island. 

COMMENTS - Graphis alloaf;elii is characterised by simple white lirc llae, 
4-locular ascospores and the presence of psoromic acid. The new species 
closely resembles G. afte/ii Ach., a widely distributed tropical to subtropical 
species which also occurs in the Solomon Islands [San Cristoba l Island, 
at the mouth of the Uuni River at sea level. D . .!. f/i/1 90/9, DM] but contains 
psoromic acid in place of the lecanoric acid fbund in G. t~j±elii. The lecanoric 
acid in G. af:e/ii is contained in the white outer coating of the lin:llac as is 
the psoromic ac id in G. al/o(ljielii. The new species is distinguished from 
the somewhat similar Graphina hi/Iii A.W. Archer (Archer 2002) by the 4-
locular ascospores. mtrri10m1 in G. hi/Iii and the chemistry; G. hi/Iii contains 
subpsoromic acid. The new species is so far known only from thl: type 
locality. 

Graphis cristobalensis A.W. Archer, sp.nov. Figure 3 

Sin1ilis PlatyJ!tedwn acwisporwn Slaigcr sed ascosporis :'lpidbus ('()lUndis \'ice aculiS el 
cxcipulo p."l llido-badio differt. 

l!:tymology: from the l...'l lin e11sis. place of origin. and the type locality. San Crist()b.'ll lsland . 
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Type: SO LOM0:-1 ISLA:-< OS. M,\KIItA PRovrNCO:. San Cristobal Island, N 
ofUgi Island, ncar Pawa School, ca. 1/2 mile [ 0.8 km] along path inland and 
into jungle, alt. en. 50ft [15m] . .J.D. /fill 8706, 12.vii i.1965; holorype: 13M . 

KEY CHARACTERS - Thallus pale fawn, co11icolous, surface smooth and 
shiny. AJ)Otbecia lircll ifonn, conspicuous, sessile in irregular c lus ters ca. 3 
x 4 nun, individual lircllae 0.25 0.4 mm wide, with a conspicuous, ra ised, 
white thallinc margin. EJ•ithccium pa le grey, fine whitc-pruinosc. Exdplc 
complete, thin, pale reddish brown, Hymenium 100 120 ~m tall, pale brown, 
not inspcrscc..l, 1-vc. Ascospores 8 per ascus, elongate-ell ipsoid, hyaline, 13- 16 
~m long, 5 6 ~m wide, 4-locular, I+ pale blue. 

Chemistry - testacein. 

Ecology - Graph is cristoba/ensis is an uncommon corticolous species found 
at sea-level at ca. I 5 m elevation in secondary and disturbed primary rainforest 
on San Cristobal Island. 

COMMENTS- Gmphis cri!uobtdensis is characterised by conspicuous, 
sessile, open lirellae, small 4-locular ascospores and the presence of 
testacein. This compound is uncommon in the Grnphidaceae and is 
fou od in Graphina al/osporella (Nyl.) Mii ll. Arg. (Nylander 1869), G. 
splwem.roporella (t yl.) Miill. Arg. (Nylander 1869) and Platy thecium 
ctcutisporum Staiger (Staiger 2002). The new species is dist inguished 
from the two Graphhw species by the 4-locular ascospores, and from the 
Platytheciwn species by tenninaJly rounded ascospores. ln addition, theexciple 
in G. cdsrohalensis is pa le brown, in contrast to that o f/~ oclllisporum which 
is carbonised. The new species is so far known only from two specimens, f:rom 
the same locality, with the same co llector's number. 

Graphis discarpa A. W. Archer. sp. no I'. Figure 4 

Simitis Graphis descisst1 Miill. Arg. s.:d lir.!llis imcrstinctis N ascosporis majoribus. 

F.lyuw/(Jgy: frum Lhe Lati n di3·. l>C]l:trah::. and the Greek kar/HJS. fm it. a 1-efercncc: lO lhe :.epar:.tt.:t.l 
lirdlae. 

'lype: SOLOMON ISLAN IJS . Wr.sn:RN I'ROVtSCF.. New Georgia Group, 
Marovo L1goon. Paleki Island. sea-level. /JJ. Hi/18400. 3.viii .I 965 : holotype: 
BM. 

KEY CHARACTERS -Thallus pale o live-green, co11icolous, sur(llce 
tubcrculatc and dull. Apothecia lircllifonn, numerous, scattered. immersed, 
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visible as a th in black line wi th white margins separated from the tha llus, 
s im ple, strnight, curved or s inuous, rarely branched, lips closed, 1- 3 mm long, 
0. 15- 0 .3 mm w ide. Proper exciJ>Ie completely carbonised. llymenium 160-
180 ~m tall, not inspersed, 1-ve. Ascosporcs narrowly ell ipsoid. hyaline. 8 per 
ascus. irregularly 2-scriatc. 38 8 J.lm long, 8- 10 Jlm w ide, 8- 11 locular, I+ 
blue. 

Chemistry - st ictic acid. 

Ecology - Graphis di.<oca1pa is an uncommon corticolous species found on 
tree tmnks at sea-level on Palcki Is land, New Georgia Group. 

COMMENTS- GrapMs discmpa is <.·bamctcriscd by lircllac immersed in, but 
separated from, the thallus, the completely carbonised exciple and the presence 
of stictic acid. The new species is d istinguished from G. descissa Mii ll. Arg. 
(Mii ller 1895) by the sharply separated, immersed lirellae and the larger 
ascosporcs, 38-48 ).lnl long in contrast to G. descissll which has subscssi lc 
li.re llae and ascospores 28-38 J.un long. Graphis discmpa somewhat resembles 
the chemically s imilar G. bougainvillei Zahlbr. (Zahlbruckncr 191 2) but that 
species has immersed lirellae, not separating from the thallus, the exposed 
cxciplc is s lightly whitc-pruinosc, and it ba'i smaller asco~-porcs, 30-35 J.lm 
long. The new spec ies is di llCre ntiatcd from G. immerse/In Mii ll . Arg. (Miillcr 
1895), which also occurs in the Solomon Islands, by the completely carboniscd 
exciple, in contrast to it being latera lly ca.rbonised in G. immerse/ln . 

The new species is so fa r known only from two specimens (with the St"lme 
col lector 's number) from the same loca lity. 

Graphis Juluensis A.W. Archer. sp. nov. Figure 5 

SimiHs Graphis cemrifuga Riis. sed ~ scosporis majoribus ct :tcidum slicti<'\1 0\ conti ncns vice 
acidum nors1icticum diHi:n. 

F:lymolo,~ty: from th~ Latin, ensi.\·. p\:u:~ uf origin. and Lu lu Island. t.h~ tys~ lo~:al it y. 

Type: SOLOMON ISLANDS. W ESHRN PnovtNc >:. New Georgia Group, 
Marovo Lagoon, west side of Lulu Is land, sea-level, D.J. Hi/1 8667, 8.vii i.l965; 
ho lotype: BM. 

KEY CHARACTERS - Thallus pale lawn. thin, corticolous, surface 
smooth and shiny. Apothccia lircll ifonn, conspicuous, numerous, crowded, 
immersed, cw-ved and sinuous, mucb·branchcd, lips closed, sometimes 
becoming open, 1.5-4 mm long, 0.1- 0.2 mm wide. Pmpcr cxciplc 
completely carboniscd. H:ymcnium 100 120 J.llll tall, insperscd, 1-ve; 
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Ascosporcs R per ascus, hyal ine, 25-32 mm long, 6- 7 I'm wide, 6-8-locu lar, 
I+ blue. 

Chemistry- stictic acid. 

Ecology - Graphis luluensis is an uncommon conicolous species found at 
sea-level on Lulu Island. New Georgia Group. 

COMMENTS- Graphis luluensis is characterised by the crowded, much 
branched lirellae, the completely carbonised exciple and tlte presence ol' 
st ictic acid. The new species resembles tbcAustral ian species Graph is centrifitga 
Riis. (Riisiinen 1949; Archer 1999: 288, Fig. 4a) but dillers from that species 
in having larger ascosporcs and contain ing stictic acid. Graphis luluensis is 
distinguished from the chemically sim ilar G. descissa Mlill. Arg. (Miiller 
1895) and G. dendrogramma Nyl. (Nylander 1877) by the smaller ascospore• 
and the completely carboniscd exciplc, respect ively, and from G. pmpinqua 
Miill. Arg. (Muller 1882) by the presence of stictic acid. Graphis luluensis 
also resembles the chem ically similar G. modesta Zahlbr. (Zahlbntckner 19 12) 
from Bougaincvillc. Both species possess ascosporcs of a similar size [20- 6 x 
6 8 !Jm. 6 &-locular in G. modt~sw] btil the exciple in G. modesw is laterally 
carbonisctl wi th open lips rcvcclling a whitc-pruinosc disc, in contrilst to tbc 
completely carbonised cxciplc with closed lips of G. luluensis. 

The new species is so far known only from the type locality from Lulu Island. 

Phaeographina celata A.W. Archer, sp. nov. Figure 6 

Similis Plw~ograp!Jina quassiico/a (f~e) :\o!Ul l. Ar£. ~d lirellis semi-immersis. ascosporis 
minoribus et acidum norsticticum contincns diffcrt. 

Etymology: from the Latin, ce/aws, hidden, a rcfcn=ncc tO the inconspicuou s. se mi-immersed 
lirdlac. 

Type: SOLOMO:-< ISLA:-<DS. M.\KIRA PROVL'1CE. San Cris tobal Island. 
Wainoni Region, C{l. 2 miles [3.2 km] SE o f Wainoni Mission, a lt . 150!)-1600 
ft [460-490 m], D.J Ni/18869, 14.vi ii.l965; bolotypc: BM. 

KEY CHARACTERS - Thallus of-white to pale fawn, thin. corticolous. 
surface smooth and shiny. AJlOthccia lircllifonn. inconspicuous, concolorous 
with the thallus, semi-immersed scattered, curved or sinuous. sometimes 
branched, 2- 5 mm long. 0 .3- 0.5 rmn wide, lips closed. Proper exciJl lc 
black, completely carbonized~ thick, covered with a thin thall ine coating. 
Hymcnium 150- 180 ~m tall, not inspersed. Ascosporcs 8 per ascus. 
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murifonn, brown, narrowly e llipsoid, 40-4~ ~m long, 14- 18 ~m wide. 8- 10 
x 1-4-locular. 

C hemistry: non;lictic acid. 

Ecology - Phaeographinn celnta is an uncommon corticolow; species found 
on Cusuarina papmma in distu rbed primary rainforest at c:a. 500 m on San 
Cristobal Is land. 

CO MMENTS - Phaeogmphina celata is characterised by pale grey, 
inconspicuous lircllac, the thick black cxciplc, the pale brown, murifonn 
ascospores and the presence of norstictic acid. The new species resembles P. 
quassiicola (FCc) Miil l. Arg. in that both species have have brown, muriforrn 
ascospores and a complete carbonised cxciplc covered by a thin thallinc layer. 
However, P. ce/ata has smaller a'icosporcs, 40-48 11111 long, compared to those 
in in P. quassiicola which are 55 103 J.l lll long (S taiger 2002: 449) and, in 
addit ion, contains norstict ic ac id; P. qu(lssiicoltJ lacks lichen compounds. 

The new species is so far known on ly from the type locali ty on San Cristoba l 
Island. 

A CORRECTION 

l.n a rc<.·cnl pHpcr describing new Graphillaceae from Lhe Solomon lshmds 
(Mycotaxon 83: 366 (2002) 1he holotype of Plzm•ographino omnicolo was 
incorrectly re pon ed lo be Hill 8 133: Lhc <.·orre<.·l specimen number is Hill 
8 132. 
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Abstract- :t(rce/lcl ka11jJmanii is reported for the first time from EurO(>I!. where it has 
been collected under neutrophi lic Salix 5pp. from two silCs in the Korthem f'rcnch Alps 
and one on the French littoral of lhe Channel. The spec-ie s is compared to lhc related 
1/ydropus jloccipes. and iiS ambiguous systematic posilion in the genus 1/ydroplls is 
discussed. The Curopean material is shown to be identical to Korth American collections. 
including the holotype. The new combinmion. 1/ydi'OpfiS I:Lwffmanii, is proposed. 

Rbum~Mycena kauj]inanii est signnlC pour l:t premiere fois en Europe. 3. partir de 
rCcoltcs efTectuCcs dans de-ux localitCs des Alpes frnnc;aiSc:s septentrionales et unc localite 
du littoral de Ia \1anchc. sous buissons de s:\u\cs ncutrOphiles. II est compare a \'espCce 
voisine 1/ydropus j!ocdpes. et sa position systematique ambigui..: au scin du ge nre 
1/ydropus est discut&. U mtuCrie\ originnl d' Amtrique du Xord (y compris \'hoiOL)'pt) 
est identique au materiel curop(en. Une nouvelle combi naison est proposee: 1/ydropus 
ktmffmanii. 

Key-words-Agruicalcs. BasidiomycQla. Tricholonumccac 

Introduction 

The genus Hydropus KOlmer ex Singer. which occurs worldwide. is abundant in 
tropit·•• l areas (S iugcr 1982) but poorly represented iu temperate areas. ln Europe. 
about 15 taxa arc recognized (H:msknccht et a/. 1997; Contu & Robich 1998: Ras 
1999: Estcvc-Ravcnt6s ct al. 2002). Most arc ra re and limited to individual ecological 
habitats: H. margine/Ius (Fr.: f r.) Singer and H. arramemosus (Kakhbr.) Singer occur 
only on rotten Abies :stumps. H. :wbtllpimts (v. HOlm.) Singer on buried Fllgus brunc.:hc:s. 
H. tlryadicola (KOhner) E. Homk in calcareous alpine meadows. H. portulo.rus var. 
xempllylic~ts Esteve-Rav. er al . in xerophytic grasslands. Some recently described 
species arc known only from a few collections: H. conicus Bas & We holt. H. moseritmus 
B<.1s. H . nitem; M~ms GL-csl. & Hauskn .• H . partulo.rw; M.M. Mo:scr. 
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Moreover, several taxa initially described in 1-lydropus have been recognized as 
belonging to other genera. For instancc.Robich (2001 ) trcalS Hydropusjloccipes var. 
montis-rosae Jamoni & Bou in My<:enello. while Contu (200l}and Eyssurticr & Morcm• 
(200 1) tre:11 H. licio.me Rohich & Conlu in IJ tctoco/Jybia . 

\Vi thin the genus Hydropus. H. jloccipes seems to have Lhc widest ecological range and 
geographical d istribution in wcstcm Europe. ahhoug.h it clearly shows Mcditcrr.uJcmJ 
I rends (Malcn~on & Bertault. 1975: Robie h. 1990: Moreau et a\.. 1999). Several colour 
variations have been described (Malcn~n & llcnauiL. 1975: Ortcga-Diaz & Zca. 199 1: 
J•crcz-dc-Grcgorio. 200 1) that arc reported as microscopically iden tical to the type. 

Whi le exploring peat bogs nnd mires for his PhD fieldwork, the first au tho r (PAM) 
gathered three mycenoid collections Lhat were first interpreted as rcprc.<>enting an 
unusual IOnn o r H. jloccipes with conspicuous black-edged gills. A thorough study 
rcvc<~lcd scvcml diffcrcm::C!oi clearly scpan•t ingourcollcctious from typi<.<tl H.jloc.:cipeY. 
Although no detni led Europe:ln description fit our m:n erinl !"lmt see below reg:1rd ing 
Einhcllinger (1 976)]. :l matching description was round in Smith 's (1947) Nonh 
American monograph under the nnme Mycena kauffmtmii A.H. Sm. (1936). a name 
also ci t~-d l>y Kiihncr (1938). The descriptions gi\•cu by Smith. as well as curlier notes 
by Kau ffm ann ( 19 18: 792) under the nnmc "Myc.enn demirulaw Peck''. mntch perfectly 
our specimens. Our study o f the three abundant co llections (including the type) from 
Smith's herbarium (MlCH) fully confinns our initial identification. 

Below we desc ri be our collections, aFter which we compare our concept first with 
Smith's description o f Mycena kauffmanii and then with N.jfoccipes. 

Material and methods 

Sruuuw OJI.W'.cnoi":. Ot' /l. N.AL'I'f'.IM.\'11: t ;uROJ'ti •• t ' lthNt.1!. J.si>rl.'. Saint-l..lluro:n! ·du-Punt (M. 
E. N. 32330 ), oc 1011tbi~rc de 1' 1-fcmumg ... uh , 4fO m, ur.dcr &/i.r rinrrNI nnd S. nurirn, on 
naked soil mixed with 1wig_s of &/i.t, elOISe to l'nJ:a :mccosa \'llf. infuscom. 01-LX-20:Xl. hctb. 
P.·A. M. n° 00090110 (ZT ); same l01.:ation. on twigs and pieces of wood of Sn/i.t buried in a 
d ... ~ dry humus. 04-VI-2001. t ... g. 1.-<.:. O.:iuna & P.-A :\10R"'.lU, h(rb. I'.-A. M. n 01060401 
(/.1) t' l~. I, 4. S!a\·nlc. Suint-Fmncois-<k.. .. Sul~ (M . E. N. 3332R). ''Tourhi ~re. dc~ Cr~usme.~··, 

all. 1350 m. under a lone Safi:c cintrM on a piece of 1wig. in a damp neutrophilic mire 1.11i th 
.\folinia tYlUIIIcw, !\11hii.:Omttiw11 po/UJ'Itc, '!Omtntllyprmm 11ittns a Safi.t l't:JNIIS. 10-V II-
2001. ho:rb.l~ -1\.. M. n" 01071006{Z'I'). t ' lg.J.K. Pas-dt." (';uJals. M(rl imont (M. E:. N. 2 10St:). 
R6!crvc biologiquc domunilllc, nit, S m. i n n Soli.r bush (Snlidon tmrirn~) on Mlcll linc pc111. 
01-VlU-2003.1cg. R. Courtccuis.s<: & l~·A. Moreau. herb. RC.IF03.192 (Ul'). Xomr A.\! ERICA 

•• UNr'rnll ST.m ; .. <,;. i\1Jni1C;AN: llc.."''lcr. Sih·cr l..llkc. nit . 950 fl . nn mos ... II -Vf. f9:W. herb. ,\ . 1-1, 
Smith n" 13 0.-' YC 11499,:\UOI. hololypc !'). F iJ,[.!. C h cboyan Co. Wolf bog. 29-VI- 1941. 
herb. A. li. Smith n" 23264 (NYC 32364. MJCH). Lakeland . 24-Vl-1 935. h«b. t\. H. Smith 
n~ 1408 (NYC 1403, MICHJ [n01.:: colk clion studi~-d by Kilhn ... r. l937J 

Macroscopical and microscopical observations o n French mate ri al were made on fresh 
material in H,O and in Congo red and completed on dry materi al. Smi th 's materi al was 
rehydrated in. 5% KOH before observation . Cyanophily o f spore wall was tested in 
Couou bluc-h1c.:ti'-·· a«.:id solution. mnyloid ity aud dcxtrinoidity were tested in Melzer's 
reagent , and tissue metachro masy was tested in Crcsyl blue. Colour reference standard : 
SCguy (1936). Soil nomenclature following fJ aize & Girard ( 1995). 
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Taxonomy 

HJ•dropru· knuffmmrii (A. H . Sm.) P.· A. Morc ::IU & Co urtcc .. comb. n 0 \1. 

BASIOSYM: Myce11tt knuffmtmii A. H. Sm. 1935 . Mycol ogi~ 27: 588 

Description of European collections 

Pileus 0.8-2 em diam .. conical-campanulatc. then somewhat flattened or umbonate. 
often depressed around the umbo. with margin remaining stra igh t a long time: edge 
cx<.·ccding.thcn revolutcd. surfm.-c dull . ~1 \most ve lvety. no t suk~te or becoming w only 
:u hnc stage. fibrillose-looking in m:1turc specimens: colour un ifonn :md const:uu . sepia 
brown (Scguy 11 6) . umbo often somewhat darker. 
Lamellae 26-36 arising from Lhc stipc. 2 series of lamcllu lac. almost free to adnatc­
uncinatc wi U1 age or sometimes ;u'Cuatc-s ubdccurrent: Lhc f;.1<.~cs markedly venose in 
mature specimens; colour pure white. wi th pminosc. obviously black-punctate edge. 
Stipe: 3-7 x 0.1-0 .3 em: light bmwnish grey. entirely and densely black-powdered. 
tistu lose. insititious on supe rficial woody debris or +1- rooting (up to 3 em deep). 
Context white. s lightly elastic. not fr:.tgile. weukly sm:culcnt wh~n cut. Smdl fru ity­
acidic , remind ing Fomirop.tis pinicola. T:.ste none. 

Spores (5.5) 6.5-7.5 x 5.5-6.5 pm (8.5-10 x 7.5-8.2Jtm from 2-sp. basid ia). Q : 1.1-
1 ,3. globose to subglobose in spore print. but often widely ellipsoid on hymenium. 
with a large apiculus up to 1-1.5 JI IU 1oug: imunyloid. uon-cyanophi l i <.~. with 1-guuub.Jt.C 
oily content (fresh m:.terial). Basidia 22-35 x 6-1 I pm, 4-sporcd in PAM 00090 110 
and 0 106040 1. equally 2-4-spored wilh a number of 1-3-sporcd basidia too in PAM 
01071006. clavate to clavate-pcdonculate with elongated basis. a!J clamped: sterigmata 
prominent . up to 5-6 JHn long. but mouostcrignwtic basidiu not infrequent with 
sterigmata up to 8 pm . Subhymenium 15-20 Jim thick . ~.tmosc wi th short dichotomously 
branched elements 2-3 pm wide; bas idioles abundant. some undulatc-fusi fonn and 
shorLiy protn•ding. ChcilO<.-y~1 idia numerous. 35-55 x 6- l 3 Jim. rather short. clavate 
or lagcnifonn (sometimes witl1 clong<•lcd uct·k). to cylindrical. subfusifonn or with +1-
vemli form neck, lhe lower part always th ick nnd constant in shape: intracellular content 
abundant . grey-brownish pigmented. especially in lhc longest cystid ia. Jlleurocystidia 
absent. 
l'ileipell is a trid10dcn:n . witl1 densely cn:..>eted elements tow~trds the d isc. the!ie being 
more scarce ;md <~dpresscd towards the m:.rgin; sup~.tpcl l is 70-110 11m thick at disc, with 
abundant pileocystid ia 25-80 :< 7-1 5 Jtm . often arising from deep layers of subpellis. 
versifonn. lagenifonn or lagc ni- fusifonn to cylindrica l or narrowly c lavate. mostly 
wiU1 ~•bundant grey-brown intracellular pigment. Subpcllis 80- 120 pm thi~:k. clearly 
di!Ycrent iated. wi th globose to ellipsoid . sometimes clavate or utrifo rm elemcnLo; 30-90 
x l8-35 Jtm. wilh diluted iJll raccllu lar pigment. mixed with thin. inconspicuous hyphae 
x 2-3 Jim: no glocoplerous hyphae seen. 
Pileus context with long. fusiform elements up to 300 (500) x 15-25 {35) Jll ll. mixed 
wi th thin generative hyph:tc x 2-3 11m : nil e lement.•;; pigmentless, but with sc:lrccly 
guttul ate content. 
Lumcllar tram» parallel. with lhe same SLnlClurc than cap contex t. lhc fu sifonn 
elements up to 300- 1200 /llll long. 
Sti pitipclli~ a cutis of smooth hyphae x 3-5 Jim , without differentiated cortex , with 
numerous fascicles of 10-25 caulocystidia. 40-65 x 5-12 pm. moslly clavate. smooth . 
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wi th dark grey-brown. intr.u.:cllubr pigmcut. mixed with short and scarce Hlifonn 
diverl'iculcs up 10 25 ,,m long. Stipe context with p;u·allel , poor!)• differentiated hyphae 
x 3-5 1nn. mixed wilh glocoplcrous hyphae showing refractive content. x 3-4 pm. 
conspicuous but not abundant. No part of basidiomata metachromatic or dcxtrinoid on 
fresh nmtcri:tl: basal part of the stipc weakly dcxtrinoid iu ex~;ic.:t.'l/fa. 
C lamps abundant in all tissues. somclimcs scarce in context and among pilcipcllis 
hyphae. o ften very large. 
Ecology: found twice (Saint-Laurcm-du-Pom.l sC n:. F) in a meso trophic Salix cinerea­
S. au rita s t~md. with ncutr..tl pH (6.5-7): Ute site is an :llkaliuc peat bog with 40-60-year­
old willow hushes developed after dr:t inagc; the ini ti<ll hydromull humus has become 
a deep dysmull with abundam liner. rich in twigs and small woody pieces o f Salix. 
Basidiomata were abundant on the woody debris. with 12- 18 gregarious specimens 
discovered at 2 Jiffcrcnt s ites each Lime). Found once (Lcs Cruus.tlcs. St-Fr.m~~o is­

dc-Sales. F) in the neutrophil ic part of a mi xed pem bog under a lone Salix ci11erea 
surrounded by a Molir1ia caerulell·Aulacomnium paifiSire dominated association with 
pH abou t 5.0 (re lated to Cttricion canescemi:fttscae): the on ly specimen was linked 
to it small woody rcum~mt o f Sttlix. The htst record w~ts c.:oUe(;tcd from <.til alkalinl! 
Sali.\' stand in n coastal dune system with P()pulus tremula and Retula pubesce11s nlso 
presenl. The s ingle specimen grew in a rather thick litte r of leaves and woody twig lets 
of Salix auriw. Although quite distant from the first locality. the ecological conditions 
so rescmblt.'d S:.t int-Laurent. that the lir.a uuthor (PAM) jokingly pn.xliw .. xl liudin~ 

the species just a few minutes before the second author (RC) actually found the small 
specimen. The species is assumed to be lignicolous and associated with Salix. growing 
on small pieces of wood buried in neutrophilic to basic txaty humus. It may fn•ctify 

from June to September. 

Observations on type specimens 

Three Smilh collections preserved in NYC were stud ied; all were found to confonn 
perfectly to Smith 's (1936. 1947) descriptions. The holotypc (o f which only oneY.! 
spt .. --cimcn was cx;unincd) matches cxaclly all microscopic~t l fc~llures found in tJ1c 
European mnterial; 2-spored basidia are scarce. but large spores, up to 10 x 8 1un are 
not rare on lhe hymenium and due to age. the suprapcll.is of the type specimen bas 
thinned so lhat a dense trichodcnn is present only in patches. Collection AHS 14 18. was 
examined and well described by Klihucr ( 1938: 546). Col lection AHS32364 is beauti fu l 
(more than 30 specimens in perfect cond ition) and none of 1he S specimens studied 
showed divergences with the previously observed ones. l t should be noted th at a11 A. H. 
Smith exsiccati have butter-yellow lamellae and red-brownish pilei. somewhat lighter 
th ml Euro1>ean material. 

Discussion 

Myrena kau.ffmcmii was described by Smith ( 1936. 1947) as occurring ··around elm 
and ash stumps or on humus in elm and ash swamps' ' , after Kauffman (1918: 792) 
described it erroneously as " Mycena demicrdaw Peck". KOhner ( 1938: 546) relined the 
description :.111d provided spores ;md chcilocystidia d rawin~s <tfter examining Smith's 
material. We confinned KOhner's observatio n of a wc:1k amyloid ity and purpl ish. 
violaceous coloration on walls of stipe hyphae in Cresyl blue in the American material. 
but these react ions were very weak (also on dry materi al. only cortex ochre-redd ish in 
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Melzer) in our f-rench material. This la<ot character can be discussed in compari son with 
the close ly related H.jloccipes. where amyloid ity and metachromasy can be prese nt or 
not (MaJcm;on & Bcrtault. 1975: 26 1). 

Undoubtedly. our collcetions of Mycena ktmjJmanii are strongly rem iniscent o f 
Hydropus jloccipes (Fr.: Fr.) Singer. Although we arc well acquainted with H.jloccipes 
(Morc<.1u c l al.. 1999). we fm;t thought we had found it in an unusmli habit:.tl. But our 
attention was caught by the hlack-sem llate gill edge. no mention of which was found 
in any o f the usual descriplions of fl . jloccipes (M aire . 1928: 4 1 -as Myce11a maura: 
KOhner. 1938: 540: Smith. 1947: 380: Singer. 1982: 118: Bon & Chcvassut. 1989: 
33: Robi1.:h. 1990: 317; H~•uskuccht ct ••L. 1997: 186; PCrcz~c-Grcgorio in Societal 
Catalana de Micologi ::~, 1998: 823; Watling & Turnbul l. 1998: 132). Microscopica l 
dift'e rences are sufficient to exclude identi fy ing our collections as any of lhe described 
varieties or forms of H . j /occipes: the densely erected pilcal trichodennium, the lack 
of plcurocyslidiu und glocoplcrous hyphuc in giU lram:.L. and Lite non sl.ric tly globusc 
spores all eltclude H.jloccipes. The two species arc compared below in Table I. 

Smilh (1947: 379), in his key to sect. Floccipedes. emphas izes lhc black gill edge of 
H. km!ffmanii as the dctcnniuant chanH.:tcr for scgrcg;;Lting it wiLIUu Lhc sect ion. In 
fact. Sm ith docs not write many lines to compare M. kmiflmn"ii with M. j loccipes, 
since the microscopical desc ri ptions ::~ rc obviously d iffe rent fo r him. The pileipcllis 
stm cture looks very distinc tive. and the numerous ··cystidium-like projections·· from 
hypodcmtium explain L11c "subvclvcty'" surface. This is owtually <L major diffcrcm:e 
wi th H.jloccipes. which shows a typic:1l cuti s-stmcturc ; in f::~ct. we observed in our 
material of fl. ktwffmanii lhat the typical Hydmpus structure with parallel infl ate 
hyphae is present. bm widely dominated by emergent pileocystidia arising from 
difTc rcnt layers o f subpcllis as dcsc.:ri bcd by Smill1. The remark:.Lblc development o f 
pscudoparcnchymatous subpcll is. which reminds of a typical Mycena·slmclu rc. is a 
unique feature as far as European Nydmpus are concerned. 

Thcd~:cply rooting stipc is also emphasized for M. lwuffmanii in L11c key and discussion 
by Smith (Joe. cil.), hut thi s featu re can be influenced by the buried substrate. In the 
hereby described collections. only some of the spec imens were linked wi th deeply 
buried Salix twigs (up 10 3 em deep). and then the Stipe was rooting as described and 
illuslr:.1 ted by Smith: but a Liter spcl·imens fi xed on only slightly buried twig.s do not 
show conspicuous pscudorrh izn. The same suhstmtc-depcndent po lyrnorphy c::~ n be 
observed in H .jloccipes. usually growing o n bark but sometimes arisi ng from buried 
pieces of wood and then wilh pscudorrttiza (Malen~n & Uen ault. 1975: 26 1: Bas. 
1999: 167: sec Moreau c t a!.. 1999. pl. lA). 

Smith (1947) docs not menrion explicitly the abse nce of pleurocystidia in M. karifJmtmii 
(but Kaun·man. 1918: 793. writes ''Cystidia none·· in his description of M . demicultua) 
;llthough he mentions them abundant in H . floccipes: he docs not mention c.illu:r 
glocople rous hyphae for holl1 species . This d ifference in pleurocyslid ia is ncvcrtheleo;s 
conspicuous. but should be derived from lhc absence of glocoplemus hyphae in the 
subhymen ium o f H. kaujJm@ii . when the pleurocystid ia (pscudocystidia) o f H.jloccipes 
~tfl! issued from lhc num~.:rous glocoplcrous hyplutc running into ils subhymeuium 
(Moreau et al.. Joe. c ir.). 
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Tn recent times, no mycenoid specialist seems to have reported on Mycena k(ll! f!manii. 
and the eombirmlion in Hydropus Singer seems still unpublished. H. k(m.ffmanii 
undoubtedly be longs in that genus bl.'Causc o f its typil.ul S<tfl1Jdimitic. trmmt, iutmccllui<Lf 
pigmentation. and presence of chcilocyslid ia. Suhglobose. non-amyloid spo res place it 
in sec. Floccipedes Kiihncr ex Singer. subscc. Floccipedes according to the Eumpcan 
classification (Cantu & Robich. 1998. Uas. 1999): btu Singer's classification (1982: 
53) based on a hymcnodcnnic pilcipcllis and absence o f plcurocystidia would place 
il in sect. Mycenoides Singer. subsect. Alllhidepades Singer. which has not yet bee n 
reported from temperate areas. Because the subscct. Anthidepas looks highly artific ial 
and contains species that share only negative charac ters (inamyloid spores and Jack o r 
pleu rocystidia : Singer. 1982). we prefer to follow the t'Qnscrv:.l!ivc path by retaining 
H . km!f!mtmii in sect. Floccipedes sensu Smith (1947). 

!_n Singer 's (1982) monograph of South American species o f Hydropus. H . k(mjJm(mii 
wouJd key out closely lo another species slmriug dark < • .'oloun; am.l black edges: H. 
nigromargiumus S inger. wh ich differs in producing decurrent pinkish g ills and 
chcilocystidia with granu les that tum black ish to lilac in iodine. The dark and g.ranulose 
pileus of H. f rmemiger Singer (Singer. 1946) also resembles that o f H. km!ff mtmii. 
wh ich has alrc;.•dy been repo rted from Europe (Austria: Hausknccht c t ul. 1997. aiU1ough 
the identific:-nion is considered dt•bious by Estevc-Ravent6s eta! .. 2002): it differs from 
fl. km!Ui1umii mainly by pale g ill edge, 2-spored basidia :md amyloid spores. 

Another member of subsccl. Florcipes 
should be Mycena 11lmico/a A.H. Sm. (Smjth, 
1939 : 281: 1947: 382). which seems to be 
as neglected as M. kmiffmtmii in current 
literature. According to Sm ith's discussion. its 
characters arc closer to those of H.jloccipes. 
except small spores (3.5-4 pm) and mrcfaction 
of pleu rocys tid ias from the edge. A coUcctiou 
from Switzerland (Favre . 1957) is the only 
report or M. ulmicola from Em-ope. with some 
minor di vergen<:es in microscopical fcatun:s. 

Our colleclions of H. ktwjfmtmii should not be 
the fus toncs from Europe: Einhellinger(I976) 
briefly reports under lhc name " Hydropus 
floc:cipe:/' a collec tion from alkaline bog in 
Ravari a. with black g ill edge, which could 
fi t with H. kmiffmanii. Unfortunately no 
description is published or this collcc.~tion. and 
no matcriul could bc found in Einhcllinger"s 
herbarium in Mun ich (D. Triebel. pcrs. 
comm.). 

1-ig. 1: tlydropus kau.ffm(lnii. Sporophores (PA..~'\11 

UtOaJ40 t). Sc.a le = 10 nun. 
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Figs. 2-8: Hydropus kau.ffmanii. 2: spore::;: (holotypc . NYC 11499). 3: spores (PAM 
0 106040 1). 4: spores (PAM 0 107 100 1). 5: basidia and basidiolcs: 6: chcilocysLid ia; 7: 
pilcipcllis (rad ial cut); 8: sti pi tipcll is (PAM 01071001 ). Scale= 10 Jim. 
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Tahle 1. Comparison of d istinctive characters in l·lytlropus jfoccipes and /-1 . ka ,!ffmtmii 

JJ.floccitHJ-~ 

Cnp S m001h. s ligl 1tly fihri iiOSl!. 

Gills Pure whitt!. edge.: pruir)()SC. white.. 

Sport'S 5.5-7.5 11m. globose, 

Pleurocystidia 60-100 x 12-22Jlm. very 

Pilclpellis 
Struct ure 

10- !5 Jim thick. a cutis with 
inflated cystidin-likc protu bcranc..:: s 
up to 25 Jim long. Subpdlis 
fil amentous. with long hyphae 6(). 

150 X 8·20 Jlnl. 

Ca ul ocystidiu 3040 x 5- 10 tm. 
Glot'UJH'f'ous 

h\' lhll(' 

Hubihtl 

Very :tbl.lnlkm t in subpcllis. g ill 
and sti £tr..mn. 
u n oorK or rottctl wooo. 
usually of QlU•rcus spp .• mthl>r 

M ath: . al nuJSI vdvt!ly at lcasl:lll~n ll"<!, 

bt ... rfihrill•sc-r:uliat<!. 
~UI'l' white. etlge j>lll i nosc, hut with 
bl:tck punctuations :•long the l'dge. 

6.5-7 .5 J~: 5.5-6.5 Jim. globose to widely 
cUi >soid. 
35-55 x 6-I3 J1m, m~t with brownish 
contenL o n fresh ami dried matl'ri:d. 

Absent. 

70-1 10 Jlnl thick. a r.richodcrm wi th 
cystidia arising from subpcllis. mixcd 
with scarce thin. radi:1l hyphae. 
Subpc llis pscudoparcnchymatous. with 
globoso: to shortly e llipsoid hyphae 30-
90x i 8-35 tm. 
40-65 X 5-12 /Ill. 

Abundn nl only in Mip..:. lr:tma. mr.:. and 
~:arcc in subt:ldlis amlciii Lrnmu. 

O n buricd twigs of Sulix, Ul11ms. 
1-'m,·inus.in wct habit:tts. 
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Abstract- Rnision of St;\'eral bolttts in Olin a is rcport«< wilh proposals of 
a new namr and two otw combin:nioos. Boletus n tratJts is proposed liS l'tUII'Ietl 

I!Ql'tUII to 1tpl:ace 0. nigricaiiJ 1\L Zang, tl.-f. S. Yuan & M. Q. Gong. which is :1 

J.uer homonym of B. nlgricuJU Pat & Baker. This is considered as" recognizable 
~> ~~tcies ba~d on examination of the type m.'\1erial from Cb uua in comparison with 
.:ptcirntns of B. nigurinms and 1}-lopilus ltfl>oater. Bol.·umu CQ\•ipoiJt:.<: and B. 
l:nnmingensis nrc" transfe-rred to Sui/lu.s as the new wmbinttt ioos S. cm•ipoide.s 
a nd S. lmnmillgl!nsis rt'Spectivcly, based oo t.hc chanu:1crs of viscid pile us and the 
abseocc of clamp oonnuions in tube trama bypba t :\ re vi!tion nf th~ lyp: material 
,,f S. pin~tonun i..~ .dso prestnted 10 ;:xtcod the s~cu::s dt"SC.ription and lo clari fy the 
nomeoclaturt' oftht' spt'.Cies. 

Key words-Bol.do/e.s, 8 tJicbi$ sed . Nigre..'~ typt revisinn 

<j:l )CJT@ii 

i<A: ~lt:ol'i' 1!1 .~ <':·1 ;!f-'Hfi'l a'i~ ,;: ~t.JI!. ~ 'ii ; t1'-IJT.t !P'2 :-i!il!-tr . 
~!it 1;L ffl J.J -'fi.Bulaus atratJtsJt,l. ftn. ''i.f:ricaiiS ~- l:lnl!. M. S. Yu;~n S: M. Q. Gong 
I \l! 'f.lii!f, jl[ilf~'-r.-IJ.'< iiPf :t ) . W'i!Jii4t;{H. n(<ricans Pat- & Baker!S~W 
~~ t. !!.!;li(it<.ffB. nigerrum« I il: )t 'f,!flf) !,;.' 7)-lopih<.J albrxu., I ~JI.l~H~4 
iF.\l l ~liHHt. -i\. Q YJJol<tus atratuJ;;l -1'(£ ;1~1:!1 . jiHii rfli.!U~.I<liiltrf 
!f. .. Fio.-1~:itlX~~ i~~. fi'Roldimu ca~·ipoi.:h.t ~ !t..P+MW) 'SIJ n. kw1111ing.:~~.ri.t 
(It ·~t~- 'f-Mli1 ) i 1f.ljsuilh<s l i'U:'i'MT!i.l!il'i', 1'1/!i. SuUiu.~ravipoid., < .~ •:• 

#:O: •t ,lf\f) :f'S. kunmi"'le«Sir ( !I.O,ll\IJI:'f.IJ~ ) l"i1'1!il!Ht . it-flU:¥.'"' 
~:\Ill\' , * ;i:;'l •1S. pin<lonun I f~##Ji -'f'f !l) l'l:ff1 f lf. ril>l!'., #-;rio!' ;!;~ 
lf\ o!'il!~.!';..-.r,;;;;q~ff'Ht:t 

Introduct ion 

The holctes. or fl e.·;hy pore fungi, are a group of fungi mostl~ living symbiotically wi th 
pbnt~. rormins ectomycorrhi1al association~ (Smith & Thicrs 1971, Comer 1912, 
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Singer 1986. llesseue et a\. 2000). Ectomycorrhizal basidiomycetes. including most 
bolctcs. constittuc an important component of forests fungal communities (Dahlbe rg 
ct ul. 1997. Smith & Rc<td 1997, Baxter & Dighton 200 1) and count greatly in the 
ecosystem of forest. M any sp..:..--cics are edi ble and delic io us (S inger 19g6, S m ith & TI1icrs 
1971. llcssctte ct al. 2000). ail hough some others arc poisonous. llolctcs arc the main 
wi ld fungi exported in large quanti ty from China to Japan. Italy. France. Swit7.crland. 
etc. The exported boh.=tcs (iududing their products) (rom u province of China . Yunnan , 

re ac hed 6053.2 tons in 2000. generating USS 19.3 million of income for the province 
(www.unu .eom.cn/G B/d munel23/ 176f). 

Bo lctes arc m;ually placed in Bolewles E.-1. Gilbe rt 1931, with ahout 10 2.) species 
worldwide (Kirk ct al. 2001). with more than 350 species distributed in China (Li & 
Song 2000). Lnvcstigation by Chinese mycologists of species of Holew s Fr. 182 1. 
Xeroc:omm· QuCI. 1888 >tUd Boleti nus K;:t khbr. 1867 in Chin;:t h;ts J't!Wotled several new 
species in Boletinus (e.g. C hiu 1948. Z.1ng 1980, Bi e t al. 1982) and one in Boletus 
(Zang et al. 1993). Among the new species described from China. B. nigrictms M. 
Zang. M.S. Yuan & M. Q. Gong 1993 is found to be a late r homonym of B. nigrictms 
Pat. & Baker 1918. Rc-cx<Uu inatiou of holo types of these taxa and o ther n:lcv:Ult 
spec imens prc..<;crved in Herbarium. Kunming Institute of Botany, Chinese Academy of 
Sciences (HKAS). Mycological Herbarium. lnstittLtc of Microbiology. Chinese Academy 
of Sciences (HMAS) and Herbarium. Guandong lnstillllc of Microbiology (HMIGO) 
lws pro\•ided some notewortlty infonnatiou o n sever;:t l bolctes. The results are presented 
in this p:lpcr. 

Taxonomy 

Boletus atratus Q. B. Wang & Y. J. Yao. nom. nov. 
• Boletus nigricrms M. Zang, M.S. Yuan & M. Q. Gong in /tela Myrol. Sin. 12:278 
( 1993). non 8nlet11s nigriam s Pat. & llaker in .1. Strait.f Branch R. A. Soc. 78: 70 
( 1918). 

Etym.: mrm 11s. black: referring to the color of tJ1e fm ithody. 

Pileus 6.0-9.0 em in diam .. subconvex to plane. velvety-tomentosc, acrolme. dark 
brown to black. Context 1.0 em tll i(.'k at st.i pc. dark gray brown. lastc and odor m ild . 
T~tbes 0 . 6- l .0 em long, dark brown. depn:sscd around the stipc apex: pores 9- 11 pores/ 
cm, multi-angul ar. concolorous with the tubes. Stipe 6.5-8.5 em long. 0 .7-1 .2 em thi ck. 
enlarged downward. conco lorous with the pileus. reticul ate at least on the uppe r half . 
so lid . Bw ·idiosporel· 9.0-11.0 X 4.0-5.0 Jim . bro<.td c Uipsoid. Lhin-wuUcd.. o live brown 
to hrown. Basidia 26-36 x 8.0-1\.0 Jllll. clav;u e. 2- and 4-spored. Pleumcystidia42-63 
X 9.0- 19.0 p m. th in-wall ed, fusi fo rm. Tube tramfl poorly rehydrating. hyphae browni sh 
in KOH. Clamp cotmexions abse nt. 

Spel'imen examined: C hina: Sichua n Pro\'ince. Puj iang Count y. Datang . :1.11. fi50 m. 10 
June 199 1. M.S. Yuan No. 1334. 1·1KAS 23R43 (HOI.OTY1'E). 
Habit and lwbiuu: Scmtcrcd to so litary in the fo rest under Pinus massonitma and 
Camellia oleifera. 
f)i stributinn: China. S iclman Province (type locnlity). 
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The above dc.."cription is based on lhe holotype deposited in HKAS. For det ailed 
description of fie ld characters. please sec Zang ct at. ( 1993). However. lhc stipc color 
was not mcnt ionL-d by Zaug cl <.t l. (1993). Acco rding to the type matcri;;tl and the color 
photographs in Yuan & Sun (199.'5). the stipc is concolorous with the pileus. Based on 
this species. Zang ct a l. (1993) proposed a new sect ion with in the genus 11oletus. H. 
sect. Nigres M. Zang. which is mainly characterized by Lhc dark context. unchanging 
tu be color when bntiscd omd the ret iculate stipc . Six SJX:cics wi th diverse dt~tractcrs. i.e. 
B. bodius Fr. 1828, 8 . lmmneissinws W. F. Chiu 1948. B. uigerrimus Heim 1963. H. 
tomemulo.m s Zang eta!. 199 1. B. umbriue/Jus Pa t. & Baker 1918 and /J . wubrinus Pcrs. 
1825. were subsequently added to the section (Zang 1999). 

Tbc n.! an: d ifferent Lrcatmen t.s <.Jf thl..! taxonomic JX>S ition of H. uigricans. By 
studying the type material , Singer (1947) pbccd thi s species in '!)rlopilus P. Karst 
I 881 as 7: nigr icam· (Pat. & Baker) S inger and pointed out that it was very close to T. 
a/boater (Schwcin.) Murrill 1909. but d itTercut on ly in smaller size ofcarpophorcs. the 
sh:IJX! of cystid ia and spores. After re-examinat ion of the type of B. rlfbo(l(er Schwc in. 
1822. Comer ( I Q72) n~garded B. nigricrms as a synonym of B. a/boater on the b:1s is o f 
the description of and notes on the type of the fonncr by Singer. We agree with Corner 
( 1972) that 8. nigricans and B. lllbomer (• 7: t1lbomer) arc conspccllic. 

Zaug ct al. ( 1993) notic.:Lxl that B. atratus (<IS Boletus nigric:llmi M . Zaug ct al.) 
was simil :1r to H. nigerrimus. According to Comer (1972). Lhe Iauer has a sooty pileus 
often with a purple tint. and a fulig inous olive or greenish olive to olivaccous huff 
stipe with who lly black scurfy pru inose reticulation and white mycelium at the base. 
l_n c.:ontmst. B. atrllilll' has sooty blac.:k lO blac.:k pi leus without purple tinl. sooty to 
black stipc with fine reticulation at least on the upper hnlf :l!ld blnck mycelium at the 
base. 

l.n fact. B. (trrallls is closer to 7: albomer. which has ve lvety black to dark 
gntyish brown pileus and t.uucolorous stipc sometimes wit.h rclit.~u i;;L t iou at the apex. 
The black hymenophorc. h l <~ck 01 nd unclmnging contex t of the pi leus when bmised. 
and a stipc with reticulation sometimes on the lower half and with black mycelium at 
the base in 8. acrams (sec Zang ct at. 1993) make il distinguishable t:rom J: a/boater. 
which has u pinkish or flesh colored hymeuophorc. paUid white or yellowish wh ite 
comext eventually blacke ning. and a stipe without reticul ation on the lower half and 
wi th white mycelium at the base in the Iauer. However. the blac k hymcnophorc and 
the black context seldom appear in the genus Boletus. Whether B. mratus is a member 
of Buletm· or Tylopilu:s may be dctcnnincd when the two gcncm are better 
c ircumscribed. 

Suillus cavipoides (Z. S. Bi & G. Y. Zhi..!ng) Q. B. Wang & Y. J. Yuo. l'Omb. nov. 
•Bolethmscavipoides Z. S. Bi &G. Y. Zhcng in Acta Bot. Ymmtm. 4: 58 (1982). 

Pileus 1.8-5.5 em in diam .. subconvcx to plane. tomcmosc. very viscid when moist. 
pale yellow to p;,1 lc yellow brown. Context 3-8 nun thick. pule yellow. c.:oncolorous 
wi th the pi leus. unchanging when bmised. odo r and tasle mild . '!itbes 3 mm long, 
yellow. unchang ing when brui sed. decurrent. around the slipe: pores 1-2 pores/ 
mm. nearly c ircu lar to sub-multiangu.lar. compound. radically arranged. yellow. 
unch:mgiug when bmiscd. Stipe 2.2--4.5 em loug. 0.4-0.7 em thick. cy lindric. pule 
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brown or concolorous with the pileus. hollow when mature. Basidiospores 5.0-9.0 x 
3.0-4.0 Jim. mostly 7.0-8.0 x 3.0 pm. narrowly ell iptical. smooth. thin.wallcd. olive 
browu. Hw.·idia 13.0-27 x 5 .0- 7.0 Jim. clavutc. 2- and 4-spon:d. Pleuroc:y~·tidia31-48 

X 5.5-8.0 Jtm .clavate . Tube trama Ro/etus-lypc, d ivergent from a central strand . Clamp 
cmme.xions absent 

Specimens examined: C hina: Cuangdong PrOYincc. Diughu. Ci.Jotang, 19 Apri l l98 1. 
Z. S. Bi. HMIG D 4819: Dinghu Mountains. in mixed woods, 12 May 19&1. Z. S. Bi et 
al.. HMIGD490 1; Dinghu Mountains. 9 May 1982. Y. Z. Wang& J. Q.l.iang, HMIGD 
5769. 
Habit and H<tbiu11: Gregarious iu mixed forest. 
l)istribution: ChiM. Guangdong Prov ince (type locality). 

The type material or this species cannot be locmed in W.1IG D where it was 
housed. The above description is b~1scd ou ul11cr spcl·-imcns (HtviiGD 490 I. 5769) 
dett!nnined by Z. S. Bi. Re-cxruninrt tion of these specimens shows spores o f ."L0- 9.0 x 
3.0-4.0 pm. mostly 7.0-8.0 x 3.0 filn. basically in accord wi th those by Bi et al. (1982. 
7-10.5 x 3-3.5pm). This is an easily recognized species and is close to S. cavipes 
(OpaL.) A. H. Sm. & Thicrs 1964. which has a dull ycUow to dark reddi sh brown 
pi leus (Smith & Thicrs 1964. 1971 ). However. the visc id :md tomentosc pi leus 
distinguishes Suifhts cavipoides from S. cavipes. The abse nce of clamp connexions in 
tube trnma hyphae and the viscid pileus strong ly suggest it to be a member of S1tillus 
S. F. Gmy 1821 . 

Bolethms ::~nd Psilobolethms Singer 1945 have lr.lditionally heen classified 
wi th Sui/Ius (e.g. Singer 1945. 1975). 1argely on the boletinoid hymenophore and the 
elongate spores (Pegler & Young 198 1 ). Characters used to differen tiate Boleti nus 
from Suillm: arc L11e presence of clamp l'QJHJcx ions. a sterile sUpc surface wilhuut 
granular dot-., the :1bsence of :1 visc id or glutinous layer on the pileus and fa<>cicul:11e 
encrusted plcurocystidia (Kretzer et al. 1996, Singer 1975. 1986). However. these 
characters arc not consistent (Singer 1962). It is we lJ known that species of SttUlus 
sensu stricto arc <Ll:;o ul>lc to develop clamp <.:onncxions in myl·cl i<.LI <.:ulturcs (Hi.ibsd1 
1961. Pmllidou & Groves 19t'i6). Smilh & TI1iers (19M) reduced Bolerinus to :1 
section of the genus Sui/Ius. Singer ( 1975. 1986) restricted the genus to th ree species 
(B. asiaricus Singer 1938, B. cm·ipes (Opat. ) Kalchbr. 1867 and B. paluster (Peck) 
Peck 1889). which arc dmmclcrizcd by the presence of d ump <.·omu.:x iuns in their 
fmithodi es (KreiZcr cl a\. 1996). Kretzer ct :1 !. (1996) proved neither BoleJimts as 
de fined by Singer (1975. 1986) nor Fuscol;oletimts Pomerleau & A. H. Sm. 1962 to 
be a monophyletic group. Molecu lar phylogenetic analysis (Kretzer et al. 1996) based 
on the iutcnwl lrmJS<.:ri bcd sp;.~<.-cr SCliUeLl<.'CS (ITS) strongly supports Lhc concept of 
a genus Suilbts sensu lato. wh ich comprises both Boletinu!.' :111d Fuscobolelinus. :lS 
introduced by Bruns & Palmer (1 989). 

Sui/Ius kunmingensis (W. F. Chiu) Q. B. Wang & Y. J. Yao. comb. nov. 
• Roletinus k1mminge11sis \V. F. Chiu in Mycologia 40: 199 ( 1948). 

Pileus 3.0- 5.0 <.'m in diam .. hcmisphcril:al then bL'Coming bro<Ld convex to plane. 
flesh. ochre . cinnmnon-hrown or orange-c innamon. very viscid when moist. gl:1hrous. 
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margin wavy. Comext pale yellow. deeper at the center. unchanging when bmised. 
Tubes 3-4 mm long. pa le peach yellow to buff ycUow. unchanging when bmiscd; 
pores ubout 8-10 porc:Jcm. mult i-angular. mtlic;.llly arrung~..-d. p~dc yellow to brown, 
unchanging when bn1 iscd. sho r1 decurrenl down to the stipc. Stipe cy lindric or tape ring 
downward . 3.0-4.0 em long. 5-7 mm th ick. pale yellow. doucd wi th dark -colored 
granu les ovcmll. so lid: context yellowish. paler than that of the cap. Basidiospores 
9.o- 12.0 x 4 .0-5.0 Jllll (mostly 10.0-J 1.0 x 5.0 Jllll) . narrowly ell ipsoid. smooth. tJtiu­
wn lled. pale olive brown to p:l lc brown. Basidia 24-32 x 6.0-10 .0 Jllll , clavale . 2- :md 
4-spored. Pleurocystidia 36-53 x 6.0-1 \ .0 Jim. clavate. Tube trama poo rl y rehydrating. 
Clamp CO fln exion absent . 

Sj1ecimen e.ramined: C hina: Yunnan l)rovince. Kumning. Tiefeng' an . 12 Nov. 1930, 
W. F. Chiu. HMAS 3695 (Tsinghua 7695. HOI.OTYPE). 
Habit and Habiwt: Solitary on the ground in a mixed fore st ( Yuan & Sun 1995). 
DiJtribution: China, S ichuan ( Yuan & Sun 1995) and Yunnan (type locality) 
Provinces. 

The description of microscopic characters is based on examination of lhc holotypc. 
Chiu ( 1948. 1957) did not measure the sizes o f basid ia aud plcurocystidi<l. but provided 
a good description of th e macro-. fea t11res wh ich are followed here. 

Suillusktmmingensis is close to S.pine10mm (W. r. Chiu) H. Engel & Klofac 1996 
andS.pwrcuuipes(Sncli & E. A. Dick) Snell & E. A. Dick 1961. which all have a brown 
or <.~innamon brown :md viS(.~ id pileus. and a stipc glandu lur-do ncd at the upper half (sec 
below and also Snell & Dick 194 1. Ressette ct al. 2000). However. the spo res of S. 
krmmingensis (9 .0- 12.0 x 4.0-5.0 ftm) arc larger than lhosc of the latte r two species. 
7.0-9.0 (-10.0) x 3.0-4.0 pm in S. pinetorum and 7-10 x 3-3.5pm inS. puncuuipes 
(Sne ll & Dick 1941. 196 1). Further. U1c stipc of S. kumniugeusis h~•s au entirely granular 
stipe . compared witll grnnu1ar doLo; on the upper part of the stipc in both S. pinemrum 
and S. pwzctmipes. As discussed abo ve . species of fJoletinus can not be separated from 
that of Suil/us (Kretzer ct al. 1996). The very viscid pileus. lhe granular Stipe and lhc 
<.lbSCJK"C o f cl;unp counc~tion in tube lnnlHI hyphae also show Holetimt!!" kunmingenl"is to 
be a SJ)L"Cies with in the genus of Sui/Jus. 

Sui/Ius pinetorum (W. F. Chiu) H. Engel & Klof<~c in Engel c t al .. Schmier· w ul 
Filuohrlinge .d. in F.umpn . Die Gatnmgen Rolctcllus. Boletinus. Phylloporus. Sui llus, 
Xc rocomus; 12 (1996). 
!!!!Bolerimts ptmcwripes Snell & E. A. Dick var. pinetorum W. F. Chiu in Mycol ogia40 : 
200 ( 1948). 
•Boletimts pinetorm (W. F. Chiu) Teng. Fungi of China: 346 (19t'i:!). 
•Sui/Ius pinetorum (W. r=. Chiu) T. H. Li in 7.. S. Bi e t al.. f' relim. Agtzric Flortt /-fai11fm 
Prm·.: 278 (1997). supcrlluous comb. 

Pileus 4.5- 5.0 em in d i;"tm .. hemispheric::1l. becoming suhco nvcx to pl:me, gl;"throus, 
very viscid when moist. c innamon brown to brown. oticn with a red tone. Come.\1 
1.0-1.5 em thick at lhc stipc. pa le red orange. unchanging when bruised . taste and 
odor mild. 1itbe!!· 0 .5 <.~m long , dark yel low-brown, undmuging wh~:n bruisLxl. 
decurren t down the stipc: pores 5- 8 po res/em. nmh i-angular. compound, rnd i<'! tc ly 
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arranged. conco lorous with tube..<>. unchang ing when bmised. Stipe cyl indric. 2.0-3.0 
em long. 0.5-1.5 em th ick. concolorous with the cap or paler. with brown dots on the 
upper part. reticulation <tbscnt. solid . Basidiospores 7.0- 9.0 (- 10.0) x 3.0-4.0 JHU. 

mostly 8.0 x 3.0 pm. narrowly elli pso id. smooth, thi n-wa lled. pale ol ive brown to pale 
bmwn . /Jasidia 21-32 X 5.0--7.0 Jim. clavate. sterigmata 3.0--8.0 Jtm long. 2-. 3- and 
4-sporcd. Pleurocysridia 43-53 x 5.0-8.0 pm. long clavate. 7itbe rrama subparallel. 
somcwlull d ivergent towurd the subhymcnium. Clamp connexions abscnl. 

Specimens examined: C hina: Yunnan Province, Nanhua Market, 3 \ Aug. 2002. Q. 
13. Wang No. 80. IiMAS 83652: and 12 Aug. 2003. Q. ll . Wang No. 215. HMAS 
85234: Songming. Baiyi Wild Mushroom Market. 25 Aug. 2002. F. Q. Yu No. 930. 
HKAS 41746: Kuu miug. II July 1941. W. F. Chiu. HMAS 3717 (Tsingh ua 77 17. 
HOLOTYPF.). Fujian l)rovince. Shaowu. l.laoj i. in mixed fo rest, 8 Sept. 1957, B. N. 
Jiang No.3 . HMAS 23853: Nanj ing. Nankeng. Daj i. on lhe ground. 14 June 1958. S. 
C. Tcng No. 5H69. HMAS 22797. Huna n l)rm·ince . Longshan. onlhc ground. 30 Oct 
1958. Q. T. Chen & L. S. Liang. No. 1368. IiMAS 26073. 
Habit and Habitat : Scattered to so litary in the forest of Keteleeria spp. and Pinus spp. 
Distribwion: China. Fujian. Hunan and Yunnan Provinces. 

Tbe newly obtained spc(..' imens cited above (rum Yunmm [1\)m 2002- 2003. 
match the description by C hiu ( 1948, 1957), except for the size o f the basidia and 
pleurocystid ia not ment ioned originally. The type and the early collections also exhib it 
abundant plcurocystidia . 

Al~Cept ing on ly IJoletus and IJofetinus iu the family IJoletac:eae. Chiu (1948. 
1957) described the ahove taxon as a va riety under Boletiuus puncuuipes, noting th;H 
it d i!Jers from the species in the pale red cinnamon to pale red brown stipe compared 
with the white stipc with brown tints in the latter (Snell & Dick 194 1). Tcng ( 1963) 
e levated it to U1e species level on U1e basis o f Ute diiTerenl-c mentioned above. Because 
of the viscid pi leus and the absence o f clamp conne xions in rube tram a hyphae. hath 
B. pinetomm and B. punctatipes have been transferred to Suil/us as S. ptmctmipes and 
S. pine1orwn respectively. Phylogene tic analysis based on ITS sequenced performed in 

th is laboratory (data unpublished) also supports thi s result . 
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Abstract-P/IItt'IIS tlwmsonii (Piwl'ael'm>}. u wic.Jespr!i!:•d agaric in the Northern 
Hemisph('re (Europe. North Ame-rit:a and Asia), il. 1'\"j>Orlo!d for the firs1 time in 
South America. in southern Bm'l.il. Fu ll descript ion and line dmwings of this 
species are pr.!~nh.>d . 

Key w ords-Agttriettles. Pluums Sct· t. Cellultxlerma. Br::.Y.i l i:•n mycohioUI 

Introduction 

The genus Pl111e11s Fr. (Pif11eaceae. Agaricales) is lll<ll"roscop i<.~<•U y char.tl'tcrizcd by 
basidiomatn with free l:uncll ~c. :l pinkish spo re print and the ~bscncc of both rmnulus 
and volva: microscopically. it is defined by the presence of an inverse hymenophoral 
trama. sLramincous SJX)rcs. and the presence of hymen.iaJ eyslid ia (metuloidal or not): 
furthcnnorl.!. il has a lignicolous hab it (S inger 1986). Currently the genus comprises 
300 species (Kirk et a!. 200 1) but only 3.'5 Pl11te11s taxa are recogn ized from Rmzil 
(Wartchow ct al.. incd.), most of them recorded by Singer (1953. 1956. 1958. 1961. 
19B9). and recently by Stijve & de Meijer (1993) and Pegler ( 1997). In severn! papers 
by Rick. summari z~;.-d iu Rick (1961). he n.:portc..xl and dcsl·ri bcd scvcnal J.Jiutem· 
species. Inn many were rev ised by Singer ( 1953, 1956) and synonymized with other 
taxa or considered nomen dubium because the lack of type material. This paper 
re ports a P/111em· species previously unrecorded from Brazil. Our goal is to obtain a 
better understanding of the d iversity within l11is genus in the stale of Rio Gm udc do 
Sui, in southcm Rrazil. 

Materials and methods 

The species was co llected al Lhe '·Morro do ElefanLe'·. in Sama Maria.slare of Rio Grande 
do Sui. in soulhcm Brazil. The localiLy o f " Morro do Elcf~unc" comprises subLropil'~l l 
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rain foresl'>. with the following species being most abundant: Allopllylrls edulis (SL. 
Hill .) Radlk .. Cupauitl vema/is Cam b .. Emerolobium comorrisiliquum (Veil.) Morang. 
Neeumdra megapotamica (Spreng.) Mcz, <md Trichilia doussenii C.DC. (Madmdo & 
Lo nghi 1990). The methodo logy of S inger ( 19&6) was fo llowed. and the microscopic 
line drawi ngs were prepared using a camera Iucida. Generic and infra-generic concepts 
follow Singer (1986). Material is preserved at the Herbarium of the Department of 
Biology of the Univcrsidadc Fl-dcr.tl de Smlla Maria (SMDB). 

Taxonomic Description 

Pluteus thomsonii (Dcrk. & Broome) Dennis. Trans. Br. Mycol. Soc. 3 1:206. 1948. 
n GURES 1-6 

•Agaric11s tllomsonii Bcrk . & Broomc.Ann. Mag. >lat. llist .• Scr. IV. 17: 131. 1876. 
- P cinereus QuCl .. A nn. Sci. Nnt. Bord. (Soppl.) 14:3. 1884. 

• Emoloma tltomsonii(Bc:rk. & Broome) Sncc .. Syll. Fung . 5: 693. 1887. 
- 1'. reisneri Vi:: len .. O:skC. IIouby: 6 10. 192 1. 
- 1'. pilmiiVclc:n .• Mykolog in 6: 25. 1929 (as P. pilau"). 
- I'. cinere/ls QoCI. f. t i "RIIOSIIS KUhner. Boll. Soc. :Mycol. Fr. 72: 18 1. 1956. 
- 1'. cinert.>IISQuCI. f. typlcus KUhner. Bull . Soc. :Mycol. Fr. 72: 199. 1956 . 

• !'. thomsonii r. f'W'/IOS/IS (KUhner) Wuilb .. Mjsc. Mycol. 15: 16. 1986. 

Pileus 36 mm in diam .. umbonate to applanate. blacki sh~ grey at the umbo, castancous~ 
whitish toward the margin. surface radially mgosc to slig htly ve nulosc on disc . but 
wi U1out u strong vcnution. Lamellae free. pink-co lored. ~lbund;mt. Stipe 32 x 3 mm. 
ccnt rnl. cy lindrical, with a slightly c.xpanclcd base, wh itish. longitud inally striate. 
fibrous, without any kind of velar remnanl'i. Cont.cxt thin . membranous. whitish. Spore 
print pink. Spores 6-8 x 4-6.5 Om. sub globose 10 short e!Jipsoid in shape . stramineous 
under light mil·roscopc (in KOH). smooth and thil-k-W<.Illcd. <.1piculus evident. Basidia 
24-33 x 7.5~ 1 0.5 Om. th i n~wallcd. clavate. with four sterigma ta . P lcurocystidia 41 .5~ 

76 x 12-23 Om . fusifonn. with a long and acute apex. hyaline. abundant. <..:heilocystidia 
32-46 x 9-17.5 Om. similar to the plcurocystidia in shape ( fusiform) but smaller in 
size. PiJcipcUis hymcnifonn. with cells 29.5-57 x 8- 18.5 Om. l'Omprising vcsiculosc 
to clavate elements mixed with li1sifom1 to ventricose cystidioid hyphae wi th an acute 
apex: brownish pigment s uniformly dist ributed on the cell wal l. Caulocystidia not 
seen. <..:Jam11 connet1.iuns not observed. Hymenuphontl trama inverse , with hyaline. 
thin~wallcll hyphae. 

Hahit and habi1a t: solitary. on decayed wood of unidentified angiospenn. in a 
subtropica l rain forest. 

~atecia l t•xamint'd- HRAZIL. Uio Gnmde do Sui: S~tnla .\1aria . Cnmobi. Morro 
do Ekfanlc. 15.X.200 I. \\~rtchow (SYfDB 91 94). 

Distribution : Widespread in Europe (n rcitenbach & Kr.i.n7.lin 1995:CitC rin & Eyssart icr 
1998: Consiglio 2000: Dennis 1948: Enderle 1986: KOhner & Romagncsi 1956: Moser 
1978: Orto n 1960. 1986: Vc ll ing<.~ 1990: Vcllinga & Sdu'Curs 1985: Wui lb<.~u t 1986) and 
North Americ:-t (Homola 1972: Rodr iguez & Gm.m:t n~D:tva l os 1999. 2000. 200 1) , with 
sporadic records from Asia (lmazeki ct al. 1988) and North Africa (Vcllinga 1990). 
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Figurt'S 1·6. Pluteus tltomsonii: I) Basidiornc: and section. 2) Spores. 3) ChC'ilocystidia. 
4) lbsidia. 5) Pi lcipcllis clements. 6) Plcurocystidia. 
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Rcmnrks: PJure11s thomsouii belongs to Sect ion Cdluloderma Fayod. Subsection 
Mi.wiui Singer, due to the presence of dimorphic (f11sifonn and vesiculose) elements 
on the hymenifonn pilcipclli s (Singer 1986). This species. in its typical form. is 
characterized by the strong venation of the pileus surface. lhc si7..c of the spores. and 
especia lly by the shape of the cystid ia (Consiglio 2000). 

Some specimens without a distinctly venose pileus have been called P. 1/tomsonii f . 
e1•enosus (KOhner) Wuilb .. as indicated by Wui lbaut (1986). Cit~rin & Eyssart icr ( 199H) 
and Consig lio (2000). Our colk.oclion <~grees very wdl wi th the descriptions given 
by these authors because of the absence of conspicuous ve ins on the pileus surface. 
Neve rtheless. Orton (1986) established that the presence or absence of vcius ou the 
pi leus Jacks taxonomic va lue because young basidiomaw. prcscm a reduced or absent 
ve nat ion. which is very conspicuous in the m~1 turc unes. Thus. the above~c i led fo rms 
are currcn1l y considered synonyms by these and other modern authors (e.g .. Vell inga 
1990: Rodriguez & Guzmfin~Davalos 1999). and this taxonomic trealmcnt is herein 
applied. 

This species is somewhat similar 10 other taxa of Section CelJ,,/odemw. such as P. 
insidiosus Vcllinga & Schreurs. a European species which has only vesiculosc clements 
on pilcipcllis (Subsection Eucellulodermiui Singer) instead of I ~ rhomsonii which has 
d imorphic clements on it (RodrigucL & Guzm:.in-Davalos 1999). 

Singer (1953. 1956. 1958. 1961. 1969. 1989) studied many Pluteus coUectious from 
South America. including Brnzil. but docs not refer to P. thomso11ii or its synonyms. 
Other au thors as like Courtt.."Cuissc ( 1991), Dennis (1953. 1970). Horak (1964. 1979). 
Peg ler (1997) . Singer & Digi lio (195 1). and Stijve & de Meijer (1993). in the ir studies 
of Plmeus in South America. also do not cited this species. This is the f1rs t record of P. 
thomsonii (rom South America and Brazil. 
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Abstract-Coll ections of 1/yplroloma sflln•iride. Melanotus pro1e11s, Psifocybe 
caertJ!eoamwfara. P. coprophifa. P. Cltbensis. P. moellerii. P. pegleriaua, 
Strop!UJria corouilla. S. mgosoammlaw. and S. semiglobata, all placed 
in subfamily Stroplwrioideae (Strophari(ICeae. Agarica/es) are discussed 
and illustrated from southem Orazil. Melanottrs prote11s. P. moellerii and P. 
pegleriaua are rec.ordcd for the first time from the cou ntry. and S. rugosoammlma 
and //. suln•iride collections represent new records for the Slate of Rio Grande 
do Sui. 

Kt'y words - Basidiomycctc s.lropical agarics. Brazi lian mycobiol.:l 

Introd uction 

Lillie is known about members of !he fami ly Strophariacec-'le Singer & 
A.H. Sm. in Bmzil. Guzman (1978) and Guzman ct al. ( 1984). who described 
new Psilocybe laxa. and Pegler ( 1997) have contribuled the most sign ificant 
modem records of ~lese fungi in Brazil. Stijve & de Meijer (1993). who 
sludied psycho.1ctive agarics from the slate of Parana. recorded several 
P.tilocybe and some Srroplzaria species. Guzm~n ct al. (2000) included 18 
neurotropic species of Psilocybe from Brazil on their checklis1 of world 
psychotropic fungi. and regional checklists by Bononi ct a!. ( 1984). Souto ct 
nl. (199 1). and Vu1bn ( 1988) cited n few species of S1ropho rioceoe 
(Srropharioideae) from some Brazilian states. 

Rick (1907. 1930. 1939. 1961). who provided the earliest and possibly 
only records of Slrophariaccae from Rio Grande do Sui. ci ted 9 S!roplw ria. 
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10 Hypholoma. and 5 Psilocybe species. includ ing the new taxa, S. 
subcyanescens Rick and S. siccipes P. Karsl. var. lugubris Rick. Singer ( 1953) 
revised severa l Rick 's types and collections. and reported other taxa. 

The goal of our current taxonomic survey is to expand what is known about 
the Strophariaceae from the Rio Grande do Sui state. in southern Brazil. The 
curren t paper foc uses on the subfamily Stropharioidcac (Singer) Singer il1 Lhc 
sense of Singer ( 1986). although several taxonomic concepts aOOut the family 
SLrophariaccac have been recently arisen (e.g .. KOhner 1984: Noon.lcl<x>s 
1999: Smith 1979: Watl ing & Gregory 1987). 

Materials and methods 

Collections were made from March 200 I to March from within Santa Maria 
hetween 53°30'22''- 54° 19 '32" \V, and 29°20' 28'" - 30°f)()' 16'" S. wi thin the 
Depressiio Cemral of Rio Grande do Sui state . The area encompasses two main 
vegetation types (Pereira et:a l. 1989): subtropica l forests 10 the nonheasrem and 
meadows to the southwest em. The subtropical forests contain trees belonging 
to the Fabaceae. Lauraceae, Myrtaceae, Meliaccae, and Sapindaceae (Longhi 
et al. 2000: Machado & Longhi 1990). Tbe meadows are dominated by species 
of Poaceae. Fahaceae. Asteraceae. Rubiace:~e. and Cyperace.1e (Quadros et a l. 
2003). 

Tissues of collected specimens were mounted in 5% KOH and 10 % 
NH"'OH aqueous solut ions. Basidiospore colors in descriptions are indicated 
under KOH observat ions. Vouchers of all studied collections arc deposited a1 

the Herbarium of t.he Department of Biology of the Universidade Federal de 
Santa Maria (SM D!l ). Exsiccati from PACA(Herharium Anchieta. UN IS I NOS) 
and ICN (Department of Botany. Univers idade Federal do Rio Grande do Sui) 
were also exam ined. 

Results 

TeLl species represent ing the genera Hypholoma (1 ). Melanotlls (l ). 
P.~ilocybe (5). and Stropharia (3) were identified. 

Key to the species of subfamily Stropharioideae of Santa Maria 

Ia. Chrysocystidia pre..~ent. Spore print dark vinaceous brown ..... ............. ..... 2 
l b. Chrysocystidia absent. Spore print violaceous black ............................. 5 

2a. Li~'l1icolous, ccspilost:. Pilt:us sulfur ydlow. s 35 mm diam. Annulus absent. 
Basid iospores 5-9 p m long (genus Hyphnlnma) .... I. H. subviride 

2b. Coprophilous or terreslrial. so litary to gregarious (genus Stropharia) ..... 3 
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3a. Coprophi lous. Basidiosporcs 2: !6 Jt m long ... ..... ......... ... 10. S. semiglobata 
3b. Terrestrial. Basidiosporcs s l 6pm long .............. ...................................... 4 

4a. In me;~dows . Pileus s 60 mm dimn .. yellowish. Bas idiospores 6- 10 Jrm 
long. Chcilocystidia clavate ... ...... ... .... .......... .... ... ......... ..... ... 8. S. coronilla 

4h. In forests. Pileus 2:60 mm diam. ~ vinaceous. Bas idiospores 9- 14pm long. 
Cheilocystidia fusoid-vcntricose ......... ... ............. ..... . 9. S. rugosoammlata 

5a. Habit pleurotoid. on coniferous wood. Stipe reduced. B<tsidiospores 5-7 
Jim long, subhexagonal in face view (genus Melnnntus ) ...... . 2. M. proteus 

5b. Habit never plcurotoid. Stipe well developed (genus Psilocybe) ........... .. 6 

6a. Annulus absent. Pi lcus reddish brown. strongly hygrophanous. Basidiosporcs 
10- I2 Jtlll. On clung ........ ....... ...... ........... ... ......... ................ 4. 1~ copropltila 

6b. Annulus or velar remnants present on stipc. Pileus yellowish to brownish 
7 

7a. Specimen not bluing on Stipe.. . S 
7b. Specimen bluing on • tipc ... .... .. .. ..... ..... ... .... .. ......... .... ..... ..... ... .... ... .. ... .. .. 9 

Xa. Annulus suhmembranous. Ba.s idiospores 9-11 Jllll long ... 7 . 1~ pegleriaua 
8b. Annulus fibriUosc. not membranous. Basidiospores 12- !4JI Ill long 

............... ... ... .. .... .... ............. .. ........ ..... ................. ........... 6. /! Jnoellerii 

9. Basidiomata s 50 mm. Basidiosporcs 9- 12pm long. ovo id in face view 

................ ....................... ....... ........ ... ... .. .. ........ 3. P. <.·aeruleuaunulata 
9h. Basid iomata usual ly~ 50 mm. Basidiospores 12- 17JIITI long. suhhcxagonal 

in face view ................................... . ........... 5. P. cubensis 

HYPHOLOMA (FR.) P. KuMM. 

I. Hyplw lmna mbviride (Bcrk. & M.A. Curtis) Dcnni>i. Kcw Bull. IS: 134. 
196 1. F1oU1U! tA-D 

Pileus 8-35 rnm dimn .• conic. becoming plano-convex: surface dry. smooth: 
color sul fur-yellow. darker on central disc: margin non-striate. brownish, 
without velar remnants: context thin, fleshy, yellow. Lamellae adnate. initially 
sulfur-yellow colored. becoming viuaccous brown in age. Stipe 25~66 x 1.5-4 
mm. ce1nral . cylindrical. sometimes sinuous. concolorous with the pileus. Vei l 
never forming an (lllflUiu s . 
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Basidiospores dark vinaceous brown in mass: 5.5-9 x 3-5 Jtm. ellipsoid both 
in face and side view, apically truncated by a broad gcnn pore; sm<x>lh. Lhick­
walled. yellowish brown. Basidia 16-22.5 x 4.5-7 Jllll. clavate. retrasporic. 
PleurocysthJia 19-38.5 x 5.5-9.5 pm.Hs trucchrysc)l:ystidia; fusoid. mucronate. 
with amo1phous content. Cheilocystidia not observed. l'ileipellis composed 
of prostrate , thick walled hyphae. Hypodermium subcellular. with intlatcd 
hyphae. Hymenophoral trama regular. Clamp connections present. 

Ecology: Lignicolous on de<·omposed wood. parlicularly Euc(1lyptus. 

Spccinu.•ns ex~mim•d : BRAZIL. Rio Grand~ do Sol: Suntu Muriu, Campus UFSM. 
20. Vlll .2000 Conez. 041100 (S:vJ DB 9226): ~orro do Elefante. 9. \'.200 1 Cortez 02410 1 
(S MDB 9244). 2 l .VIl.2001 ntmchow007 (SM DB 9190). 

Distribution: North America (Smith 195 1): Centrn1 America (Pegler 1983. 
19~8); South America (Dennis 1970: Pulido 1983): Africa (Pegler 1977: Reid 
& Eicker 1999): Europe (Krieglsteiner & Enderle 1986): Asia (Pegler 1986). 

Remarks: Previously reported from Brazilian stales of Amup~l (Soti"ao ct al. 
199 1) and Siio Paulo (Bononi et al. 1984: Pegler 1997). this is tl1e fi rst record 
of H. sub\·iride from the Rio Grande do Sui stale. Dennis (1970) in terpreted 
I his species as:~ reduced 1ropical form of the temper:ue H. fnsciculnrc~ (Huds.: 
Fr.) P. Kumm .. roportcd from Rio Grande do Sul by Rick (1961 ). Kricglstcincr 
& Enderle ( 1986) considered H. subviride as a variety of that species. Smith 
( 195 1) separated the two species based on differences in gcogmphic disLribution 
<Ul<i in some secondary cbamc1crs (e.g .. for H.fa.sciculon~ a pileus size > 30 
mm and convex shape}. 

Other Hypha/om a species - Rick ( 1961) reported Hyphn/nma ericaeum 
(Pers.: Fr.) Kiihner (Rick 14.554. PACA. as Psiloc:ybe ericacea Pers.) from 
Sanra Maria. We have nor examined Rick 's collcclion or gathered any fre..~h 

s~cimens during our study. 

MEI.A NOTUS PAT. 

2. Melauotus proteu.> (Kalchbr.) Singer. Lloydia 9: 130. 1946. f.JGURE 2A-E 

Pileus 2- 12 mm diam .. rcnifonn, convex: surface dry to moisL. glabrous: pale 
brown. opaque: margin incurvcd. non-striarc: velar renmanls absent: context 
thin. whitish. Lamellae adnatc 10 subdccurrclll: pa le fuscous brown . Stipe 
1-2 x - 1 mm. laternl. cylindrical. very reduced : brown with abundant white 
mycelium at tbc base. Veil abscnl. 
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Figun• 1./lypholumasubl'iritlc: A. llasidiom:lt.a. B. Ua siclios:pores. C. Hasidia. U. Chrysoc.ystidia. 
Sl~tt le bar: A= 20 mm: ll-0 = IOJim. 
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Basidiospores violaceous brown as noted on stipe and pileus surfaces : 4.5-7 
x 3-5 Jllll . broad ell ipsoid to subhcxagonal tx>th in fa<.:c and side view. apically 
tnmcated by a broad germ pore. smooth and th ick-walled . brown. Basidia 
13-2 1.5 x 5-7 Jtm. clavatc.tctrasporic. Pleurocystidia absent. Cheilocystidia 
14.5-25 x 4-6.5 pm. Jageniform to subcapitatc. long-necked . hyaline. thin­
walled. PileipeUis an ixocutis composed by prostmtc. clamped. 5-8 Jtm wide 
hyphae. walls somewhat thickened and incmsted. Hymenophoral trama 
regular. Clamp connections present. 

Ecology: Lignicolous on fa llen branches of Arn11cnrin ang 11stijO/ia (Bcrtol.) 
0. Kt<c. 

S(K•t:im~ns cxumincd: BRAZlL Rio Grande do Sui: Jtuuru, Parqu" Pinhnl. 23.11 .2002 
Cortez 008102 (SMDB). 

Distribution: Europe (Bon & Pacaud 2002: Kits Van \Vaveren 1979: Redfern 
199 1: Vcstcrholt 1993: Watl ing & Gregory 1987): Asia (Pegler 1986): Africa 
(Horak 1977: Pegler 1977). 

Remarks: Mat ing studies by Sime & Petersen ( 1999) have suggested that M. 
prnteus and M.rextilis Redhead & Kroeger arc both synonyms of M. hnrizrmtalis 
(Bull .: Fr.) P.D. Orton. Watling & Gregory (1 987) separated M. proteus by 
the coniferous substrate. pale vel minate pileus. and c llipsoid-amygdali!Onn 
spores. and their concept is here follo\ved. Melanutus pruletts is known to be a 
potential competitor of Hererobas itlium annnsum (Fr.) Bref.. a polypore which 
causes root and hean-rot i1l conjferous trees in Europe (Redfern 1991). and has 
heen studied as a biologica l cont roller of this wood-pathogen (Prall & Quill 
1996). This Melmwtus is recorded for the first time in Bra7J I. 

PstLOCYBE (FR.) P. KuMM. 

3. Psilocybe caeruleomznulata Singer ex GuzmAn. Mycotaxon 7: 235. 1978. 
f.!OUR.B2 p.J 

J>ileus 10-50 mm diam .• conic to convex. surface subviscid. smooth; brownish 
with striale margin: context fleshy. pale brownish. probably bluing. Lamellae 
adncxcd. blackish brown . raLhcrclosc. Stipe 30-40 x 5 mm. ccnlral. cylindrical. 
flexuous. annulate. Veil present as a membranous ammlus. bluing. 

Basidiosporcs violaceous brown in mass: 9.5- 12 x 6.5-7 Jllll , subell_ipsoid 
in side view and ovoid i n frontal view, smooth and t.hick-wa lled. genn-porc 
broad. brownisb. Basidia 17.5-2 1 x 5.5-7 pm. clavate, tetrasporic. 
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Figun• 2.A· E: Mcltm lJius prlJit:us: A. BasiJionw.la . B . Basid iospor~s. C. Basidia. 1). <.:h.:i locystidia. 
E.l'ill'ipdlis. F-1: PsihJC)'hccacmlcoamwlalm E Basidiomat:1. G. B:1sidium. H. Basidiospon:s. l. 
CheilocyStid ia . ··call;' b.1.r: A*= 40 mm: A . F = 20 nm1: B-E, G-1 = 10 pm. 
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Pleurocystidia absent. Cheilocystidia 15.5·2 1. 5 x 3-6.5 Jtm, ventricose. with 
a long nct·k! subcapitatc, thin-walled, sometimes with an olcous incmstation 
at the apex. Pileipellis an ixocutis. with hyaline to slightly incmsted hyphae. 
Hymenophoral trama regular. Clamp connections prcscm. 

Ecology: Lignicolous. cespirose on roning woodchips of Aroltcnrinnngustifnlio 
or Podoc:arprts. 

Spcciml'nS cxumincd: BRAZJL. Rio Grand.;:- do Sui: Suntu Mu.riu, 1936. Rick 15.234 (PACA 
9370. hoiOlY!X' or Su·oplrarin siccipes var. /flgr~bris). Rick 15.237 (I)ACA 9371). Rick 15.238 
(PACA 9372). 

Distribution: South America (southern Brazil and Umguay- Guznuln 1983). 

Remarks: No fresh specimens of this species were collected in our study. and 
the collections studied are not in good condi tion. The macroscopic description 
above is based em observations by Rick (1961). who fi rst descri bed the species 
as Stroplmrifl siccipe.s P. Karst. var.lugubris Rick (Rick 1939). Guzman ( 1978) 
studied the type and considered it as a synonym of P. caeruleoannulma. This 
is a blu ing species. probably \vith psychou·opic effects. as supported by the 
chemical analysis pcrfonned by Stijve & de Meijer ( 1993). ll belongs to the 
Secrion Stuntzae Guzmci n and is most closely related toP. umguayensi.s Si nger 
ex Guzm{m and P. stuntzii Guzm{in & Oll. twoclosC:)t species. Stijvc &de Meijer 
( 1993) a lso suggested that P. caemleoonnulaw and P. rmtguayen.sis represent a 
single South American endemic species. Psilocybe caemleoamwlma has been 
also reported from the states of Parane (Srijve & de Meijer 1993) and Si\o 
Paulo (Pegler 1997). 

4. /'silocybe coprophila (Bull. : Fr.) P. Kumm., Fiihr. Pilzk.: 7 1. I H7 1. 

Figure 3 A-E 

Pileus 4-14 mm diam .. convex to campanulate or applanate-umbonate~ surface 
subviscid, glahrous, smooth: margi n striate. frequently with appendiculatc 
wbi[ish velar remnants: color dark reddish brown to orange brown. finally pale 
ye llowish. strongly hygrophanous: con text thin . whiti sh. Lamellae adnatc 10 

subdecurrenL. brownish to violaceous in age. with a whitish edge. Stipe (6) 11 -
36 x 1-2.5 mm. central. cylindrical. hollow. basal surrace with lillie squamules: 
pale to dark brown. never bluing. Veil fugacious. present as fi brillose remnants 
on pileus margi n. not fannin g an annulus. 

Basidiospores violaceous brown to violaceous black in mass: 11 -14.5 x 7-9.5 
Jiln . subcllipsoid in side view and subhcxagonal in fronlal view: smooth and 
th ick-walled. witb a well developed germ pore. yellowish brown. 
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Figun• 3. 1~silocybecupruphi/u: A B:1sidiomata. B. Hyph:.~e ofthe hypodem1ium. C. B:1:.idia. D. 
Basidiospor .. os. £. Ch.!ilocystid i:l . Sea l~ lxlr: A = 20 mm: B-E= 10Om. 
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Basidia 25·36 x 9-13.5 11111. hyaline, subclavatc, tctrasporic. Pleurocystidia 
absent or if present as like the chei locystid ia. Cheilocyst idia 19-37 x 6.5-9.5 
11111. lageniform . with " sbort to long neck. hyaline. thin-waUed. fanning a 
steri le zone in Lhe gill margin. l'ileipdli~ an ixocutis composed by prosmue 
hyphae. Hypodermium formed by hyphae encrusted with golden yellowish 
pigment. Bymennphoral trama regular. Clamp connections presenl. 

Ecology: Coprophilous. gregarious on cow and horse dung. in meadows. 

Spt."'Cimens examined : BRAZIL. Rio G!'andc do Sui : Santa Maria , l,;FS:\1 Exposilions Park. 
7.XI.2000 Cortez. 051/00 (SMDB 9217): 2t.V I.200 1 Cortez. 036/0 1 (SMDB): No,•a P('trOpo l i.~ 

V. l992 RTGw:ml!t-o (ICK 95509. as Suoplwria semiglobata). 

IJistribution: Worldwide (Guzman 1983). 

Remarks: Psilocybe coprophifa is a very common. widespre.1d and non­
hallucinogenic species (Guzman 1983: Stijvc & de Meijer 1993). Basidiospore 
morphology separa tes it from the macroscopically similar P. subcoproplzifa 
(BritL..) Sacc. (unknown in Brazil) . which is chamctcrizc<.l by larger (15-1 9 
I'm long) ell ipsoid i_n both s ide and frontal view (Noordeloos. 1998).Ln Brazil. 
P. coprophi/<1 was previously recorded from the states of Sao Paulo (Guz1mln 
1983). Parnm\ (Stijve & de Me ijer 1993). an<! Rio Grande <lo Sui (Rick 1961). 

5. /'silocybe cuhe11sis (Earle) Singer. Sydowia 2: 37 . 194R. 

Pileus 26-85 mm diam .. conic ro campanulate. becoming convex or applanate 
btll sub-umbonate wi th the age: surface subviscid. smooth or with small 
whitish or yellowish sc.-1 les: color orange brown on the center and pale yellow 
toward the margin. bluing with the age: margin sUght ly striate . sometimes 
wi th membranous velar remnants appcn<licul:ue: conrext fleshy. whitish. but 
becoming blue when cut. Lamellae adncxcd to adnatc. gray ish to violaceous 
brown with the mmuri ry of the spores: edges whitish. Stipe 47- 11 2 x 5- 14 
mm. ccmral. cylin<.lri<.:alto sub-bulbous: white to cream color. changing to blue 
when touched or cu t. surface sLrime near the pileus and with white to bluish 
squnmulcs bellow the annulus. Veil fonning a membranous. well developed 
white a nnulus. 

Basidiosporcs dccp violaceous brown in mass: 12-17.5 x 7- IIJtm. subcll.ipsoid 
in side view and suhhexagonal in face view; smooth and thick-walled, 
truncated. with a wide germ-pore: yellowish brown. Basidia 2 1.5-27 x 8- I 3 
111n , tetrasporic . subclavme to ventricose, with a medial constriction. 
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Pleurocystidia 2 1.5-32 x 7- 13pm. ulriform to subpiriform, hyaline, rare. 
Cht:ilocystidia 20-32 x 5.5- 10.5 pm, lagenifonn to s ubcctpi t~t te . hyaline. 
forming a sterile band on the giH edge. Pileipellis an ixoctnis formed by 
mdially arrcmgcd hyphae. gclaLinized. Hymenophnr.:tl trama regular. Clamp 
connections present. 

Ecology: Coprophilous. solitary lo _bTfC£ilfious on horse and cow c.lung. in 
meadows. 

Spt'c.im~ns examined: BRAZIL. Rio Gr:l.llde do Sui : Santa Maria, 1936 Rick 15227 (PACA 
9376 . neOlYl~ or Strophatia subcyanescens Rick): V. l 9S I Fltn ·io(!CN 6676): An·oioGrande 
Disu·ict, 5 .11.2001 Corl~ 00310 1 (S~DB 9233): FS M Expositions P3rk. 8.XI.2000 Corte:; 
052/00 (SMDB 9228). IO. IV.200 1 Cone<; 0 15K>l (S:\1DB 9240). IO.X.2001 Cortez. 04610 1 
(SMDB 9259). R<'stin~a S<'ca, ll. V.l:OO I Cont?z 02910 1 (S)ItOB 9249). W ra Cruz, Linha 
Um. l.X1 1.200 1 Cor rez & J Pwzl;e (SMDB 9265). Guaiba, Cent ro Agmnfimico. IO.JV.l972 
Mil /Jomriclt ( IC:'\' 6351). 

Distribution: Pan1ropical (Gu7.man 1983). 

Remarks: Psilocybe cub(•nsis. one of the mos t common hallucinogenic 
mushrooms. is widespread in the lropics (Guzmiin 1983). PsilocybesllbCitbensis 
Guzman. another species in Section Cubensfw is very close. but has shorter 
spores ( 11-13 Jlll1 long - Guzmiin 1978). Since lhc lwo species arc recorded 
from the same habitats. the occurrence of P. subcubt.>nsi in Brazil should 
be suspected. Psilocybe cubensis is known from the states of Espfri to Santo 
(Vinha 1988). Siio Paulo (Guzman 1978: Pegler 1997). Parana (Stijve & de 
Meijer 1993). and Rio Grande do Sui (Guerrero & Homrich 1983. 1999: Rick 
1930. 1939. 1961 - as Stropharia subcyanescens Rick: Singer 1953) . 1\garicus 
rhyropil1ts Mont .. described from an undctennincd locality in BmziJ (possibly 
central western) . corresponds toP. cubensis according to Pegler (1989). who 
s1udicd only Lhc MonUtgnc's illustrations and based his identification on Lhc 
habit. annulus. and habi tat on horse dung. 

6. l 'silocybe moellerii Guzmfm. Mycotaxon 7: 245. 1978. F1GUKI': 5 A - IJ 

J>ileus 10 nun diam .. convex to hemispheric. surface apparent ly dry, but 
possibly subviscid when moist. smooth. color brownish to ochraccous: margin 
strime. non hygroph:mous: contexl thin. whitish. Lamellae ndnexe<llo slightly 
subdccurrent . violaceous grey. wilh a whiti sh edge. Stipe 35 x 3 mm. CCIHral. 
cylindrical to s ligluly expanded at the base. pale brownish: surfnce striate 
above the annular zone. but somewhat smooth toward the base. Veil forming 
<Hl annular zone in !he uppe r quarter of tbe sripe. violaceous due the deposition 
of the spores. 
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l ' lb:Urc ,:,, r suocyoe mocueru : J\. uasJOIOme. u . uasJO IOSporcs. 1.,... uas1ota. u. t...neuoc.ysuom. 
Scale bar: A = 20 mm: D·E = 10 Jt m. 
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Basidiospores violaceous in mass. as seen on stipe surface: 10 .5- 15 x 7-
9.5 pm , slightly subbcxagonal in fromal view and subcll ipsoid in side view, 
smooth and t.hick·walled. tn mcated due the presence of a conspicuous 
gcnn-pon;. yellowish brown. Basidia 22.5-3 1 x 10.5- 13.5 JIITI. hyaline. 
clavate. tetrasporic. Pleurocystidia absent. Cheilocystidia I 6-26.5 x 4-7 
ltm. ventricose~ lagcniform or subcapitatc, lh in-wallcd. hyaline. PiJeipellis 
an ixocuti.s fonned by thin-walled. para llel hyphae. Hymenopboral trama 
regular, with thin-walled hyplutc. Clamp conntxtiuns present. 

Ecology: Coprophilou£. solitary on cow dung. in p:.tslures. 

SJK'Cim('n.-. cx.nmin~l : B~AZ II- Rio GnuKie do Sui : Snnl 1l Mnrin, Camuhi. ncar tJ1e Morro 
do Elcf:tntt:, 24.X II .200 1 Com~052/0l (SMDH). 

Distribution: Tempen:ue to subtropical Europe (Brei tenb.1ch & Kranzlin 1995: 
N<x>rdci<X>S 1998. 1999; Watling & Gregory 1987). North and South America 
(Guzman 1983; Yokoyamo 1987). 

Remarks: This uncommon and non-bluing representative of Psilocybe Section 
Mertlariae (Fr.) Singer. occurs in both temperate and subtropica l regions of the 
world (Guzman 1983). PsiJocybe moellerii is close toP. merdaria (Fr.) Rieken 
and /~ mertlicola Huijsman: tile fom1er has slightly shorter spores (J0-14pm 
long). and the second has larger (12- 18 Jllll long) oblong spores (Guzman 
1983: Noordcloos 1999). The stud ied specimen was collected unfortunately in 
dry conditions. and the macroscopic feanares are Umited. It is the first record 
ol' th is speci e._~ from Brazil. 

7. P.,ilocybe pegleriana Guzman. Doc. Mycol. 29; 43. 2000. 

l•ileus 4.5-1 0 mm <liam .. hemispheric. umbonate: surface moist, g labrous, 
hygrophanous: color grayish brown at margin and orange brown at the disc; 
margin striate; conrcxt fles hy, pale brownish, unchanging. Lamellae adnate to 
subdecurrent: brown to violaceous brown. Stipe 38-42 x 1.5-3 nun. cyli ndrical. 
central. sl ightly expanded at base: softly grayi sh. longitud inal ly striate. Veil 
forming a well developed. membranous . white and persistent annulus. btu 
sometimes ves tigia l: violaccot•s a1 the ttppcr stJrface due to spore deposition. 

Basidiospores violaceous black in mass: 9.5- 11 x 7-9.5 Jllll . subhexagonal 
in fron tal view, ellipsoid in side view: smooth and thick-walled. with a 
conspicuous germ pore. Basidia 19-28 x 7-9.5 fl ll1. clm•are. rcrrasporic. 
PleurocystilJia absent. Cheilocystidia 20-27.5 x 4-8 p m, mainly Jagcnironn, 
hyaline. PileipeUi.s an ixocutis of hyaline. prostrate hyphae. Hymenophoral 
trama regular. Clamp connections present. 
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Figure 6. l'.~ilocybe pe~:lcriLma: A. Basidiomata. ll. Detail or the hyme nium. C. Basidia. D. 
lb.sidiospores.. E. Cheilocystidia. Scale bar: A = 20 mm: B-E= 10 JtOl . 
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Ecology: Copropbilous. gregarious on cow dung. in pasn.rcs. 

SJK'ciiii(' IIS ('Xtlmincd : BRAZil .. Rio Gr:tnd<.!<lo Sui: Snnln M11rin, UFSM F.xposi Lion:. Park, 
13.XII.2000 Corlez 054/00 lSM I>B 9229). 

Distribu tion: Nonh Americ.1 (Guzman 2()(X)). South America. Africa (Guzman 
1983 . 2000). and Asia (Thomas cl al. 2002). 

Remarks: Psilocybe peglerinnn also belongs to Seclion Merdnriae. Guzman 
(2000) described the species based on co llections from Mexico. Venezuela 
<lnd Africa 1ha1 he (GuzmAn 19R3) ll rst considered as P. pseur/nbul/ncen 

(Pelch) Pegler. fo llowing Pegler (1 977). However. Pegler (1 986) rc-descrilk--d 
!he species after noting the presence of plcurocystidia in the type of P. 
p.H~tulobu/Jm:ea from Sri L.·mka. Our collec tion of P. pegleriana represents a 
new addi l ion to Bra7ilian mycobiota. 

5TROPHARIA (FR.) Qu~L. 

8. S trophariacoronilla (Bull.: Fr.) Que!.. Mem. Soc. d 'Emul. Mont. Ser. ll . 5: 
237. IR72. FIGVRI! 7 A·E 

Pileus 20·55 mm diam .. hemispheric to plano-convex: surface moist. glabrous: 
pale yellow in color. marg in slightly involute in young basidiOJmHa: context 
fleshy. whitish . unchanging. Lamellae adncxed to acl natc. grayish. becoming 
violaceous to vinaccous brown wi lh whi tish edges. Stipe 22-47 x 4-8 mm. 
central. cylindrical to sub-bulbous. solid: somewhat longitud ina lly striate. Veil 
well developed. forming 1:1 membranous to thick and fleshy annulus: white 
but becoming vinaceous due the deposition of the spores. grooved on upper 
surface. 

n asidiospores dark vinaccous brown in mass: 6.5- 10.5 x 5-6.5 Jtm, ellipsoid 
both in fronta l and sidt! view: smooth and th ick-walled. with Hll Hbs~.::n t or 
inconspicuous genn-pore. brown. Uasidia 20-29 x 6.5- 10 pm, c lavate, 
Lctrasporic or occasionally bisporic. Pleurocystidia 28-48 x 7- 13Jtm. clavate 
10 mucronme. as tme chrysocystidia . with amorphatL'> contents. Cheilocystidia 
2 1.5-56 x 8-1 3 Jllll. chrysoc:istid iod or not. mainly davate or fusifonn . similar 
10 pleurocysridia. Pileipellis an i x.ocm i~, composed by fi lamento us. prosmne, 
somewhat gelatinized hyphae. Hymcnophoral trama regular. Clamp 
connections prc.~cnt. 

Ecology: Terrestrial. soli tary or gregarious in soil of gardens and fields between 
grasses. 
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Figun' 7. Strop/wria cunmillo: /\. Basidiom~. B. Basidia. C. Basidiospor<!S. D. Chrysocystidia. 
E. (.:h<! il()(:ystidia. Sl::tle b:u: Fig . A= 20 mm: Figs. B·E = 10 JIID . 
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Malcriu l cxu mincd: HKAZ II. ~ Kio Gmndc do Sui : Su nla M:triu. Vi la Cn mmelo. 30. 1V.2001 

Corre:. 02010 1 (SM DB 9242): Pns.<~ttlos l~crrc i ros, 2.V.200 1 Con c: 02 1/0 1 ( MDB 9243). 

Distribution: Soutl1 America (Singer & Digi lio 195 1: Wligbt & Albert6 
2002), North America (Lincoff 1988: Murrill 1922). Europe (Breitenbach & 
Kriinzlin 1995: Moser 1978 : Noordeloos 1999: Wat ling & Gregory 1987). 
Africa (Pegler. 1977). 

Remarks: S1mpharin cnrrmilln was recorded hy Wat ling & Gregory ( 1987) 
with conspicuously germ-pored spores, but our collections agree wi th those 
recorded hy Breitenhach & Krtinzlin (1995) and Noordeloos (1999). whose 
collections were without <I conspicuous gcnn-porc. from SwitzcrlmH.I and 
Netherlands respective ly. Stmpluu·;n coronilla belongs to Section Mundae 
(Fr.) Konr. & Maubl. due the subviscid to dry pil!.!us. tbc grooved unnulus and 
the presence of tme chrysocystidi :~. (Noorde loos 1999). Some au thors ci teS. 
coronilla as a psilocin containing agaric (StiehL & Kiircrsh.: in 2000). bu t Stij vc 
& de Meijer (1 993). who chemically analyzed southem Brazil ian collections. 
and Ball em & Cantu ( 1998) found nei ther psilocin nor psil<.x:ybin. [n Brazil. S. 
cnmnilla has heen previously recorded from the stales of Pernambuco (Batista 
& Bczcrra 1960). Parana (Stij vc & de Meijer 1993). and Rio Gmndc do Sui 
(R ick 1907. 1939, 196 1: Singer 1953). 

9. Stropharia rugosoawmlata Farl. ex Murrill. Mycologia 14: 139. 1922. 
Fig11re8 A-E 

Pileus 55-77(- 150) nun dimn .. convex to applanate. robust: surface humid. 
smooth to s lightly squamulose at the margin: color dark vinaceOtLI\ brown . 
margin cncurvcd. ondulatL:. with abundant appcn<.l iculatc velar remnants: 
context fleshy and th ick. white. Lamellae adnate , memhranous: grayish to 
vi.naccous brown; edges crcnulatcd. whiti sh. S tipe 61 -11 7 x 9- 12 mm. ccntml: 
cylindrical 10 sub-hulbous o=~ t base. wit11 conspicuous basal mycel ium: solid. 
striate above the annulus: whi te to crcmn. Veil well developed. funning a 
pers istent. white, grooved. fleshy. thick. and stri ate annulus. and velar remnant~ 

at the pi.lcus margin. 

8asidiuspores dark vinaceous brown in mass; 9.5- 14.5 x 6.5-7 pm, 
subhexagonal in frontal view and ellipso id in side view: smooth and th ick­
walled. with a wide genn -pore , brown. Basidia 2 1.5-38 x R-11 Jtm. ventricose, 
with a medial constriction. tetrasporic. Pleurocystidia 24-53 x 6.5- 13.5 
11111 , clavate to fusifonn. as true chrysocystidia. with colo red amorphous 
content. C heilocystid ia 22.5-45 x 6.5-17.5 pm. fusoid to mucronate. also as 
chrysocystidia, somewhat smaller than the plcurocystidia . 
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Figun• S. S troplwriu rugosommu/uta: A. Basic.l ionle. B. Hasidi:L <.:. Uasidiospores . D. 
Chi)'SOC)'Stidia. E. Cheilocystidia. Scale b:1r: A = 20 mm: B-E= 10 pm. 
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Pileipellis is an i..xocutis , composed o f prostrate hyphae. incm sted wi th brownish 
pigment. Bymenophoral trama reguhtr. Clamp connections presen1. 

Ecology: Terrestrial, solitary or gregarious on soil and Iiiier. in deciduous 
for~ts . 

Mul<'riul <'xunlinl'd: BRAZIL Rio Grande do Sui: Sunhl ~1u riu , l)asso dos Fcrr.:- iros. 
17 .IV.2001 Cortez 0 I 810 I (SMDB 924 1 ): Morro do Elefante .. 9. V.200 I Conez 02711 (S~DB 
9247). 9.V.200 1 Corrt>z 02810 1 (S~DB 9248). 

Distribution: Nortl1 America (Murrill 1922). South America (Wright & Albcrt6 
2002), Europe (Guinberte.1u 1978; Moser 1978; Wasser & Grodzinskaya 1996; 
Watling & Gregory 1987). 

Remarks: Stropharia rugosoamwlata is a good ctliblc species. well studied 
and cultivated in many European countries (Singer 1986). Medicinal properties 
have been investigated by Grodzinskaya ct a\. (1999). There arc on ly sporm.l ic 
records o f this spec ies from South America. Wright & Albert6 (2002) recorded 
it from Argentina. \vhcrc seems to be used as food. In Brazil. S. rugosoonnulaw 
is not well documented and not consumed as food: previous records are from 
the SUllCS or Sfto Paulo (Pegler !997: Singer 1950) •md Paraml (Stijvc & de 
Meijer 1993). This is lhe fi rst record of S. m gosomuwfara from Rio Grande 
do Sui. 

10. Stroplwria semiglobata (Barsch: Fr.) Qucl..Mcm. Soc. d 'Emul. Mont. Scr. 

II . 5: 11 2. 1872. "'""'"' 9A·E 

l)ileus 35 mm diam .. hemispheric . somewhat umbonate: surface subviscid . 
s tmx>lh. pale ycUow colored. margin striate. contex t tl esby. unchanging. 
Lamellae adna te. grayish to <lark vinaceous brown. edges wbitisb. Stipe 104 x 
4 mm, central. cylindrical. slightly expanded at base. elongated: color simi lar 
to pileus, subviscid . Veil forming a yellowish. glu tinous annulus. at the upper 
parlor Lhc slipc. 

nasidiospores dark vinaceous hrown in mass: 17.5-21 x 9.5- 12 pm. ellipsoid 
lx>th in frontal and side view: brown. smooth and th ick-walled. rnmcatc by a 
broad germ-pore. Basidia 35-48 x 13.5-1 7 }till, clavate. hyaline, relrasporic. 
Pleurocystidia 29.5-50.5 x 13- 19 Jllll. mucronate to clavalc. as true 
chrysocystid ia, wilh amorphous refringent conlents. CheilOC)'Stidia 25.5-32 x 
8-9.5 Jtlll. bya linc.lagcniJorm. abundant in the g ill edge. Pileipellis an ix.ocut is 
of paralle l and prostrate hyphae . Hymenophora l trama regular. C lamp 
connections present. 
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Fi~un> 9. SlmfJiwrU, scmi~:.Julmta: A. 1\a:.i diomc:. B. li:lsidia. C. Ba ~ id iospore.'>. D. ChryS(XysticJ ia. 
E. Ch<! ilocyst idi:~ . Sc;1lo; b>~r: A= 20 mm; 1~·6 = IOJnH. 
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Ecology: CoprophiJous, solitary on horse dung. in pas tures. 

SIK'cilll('ns l'Xnmi n<'d: BRAZ IL. Rio Gr:uK.l~ do Sui: Snntn Morin, C;unuhi. mar in of th~ 
Val-;Kai-Miri m rivcr, 1h::;1r t h ~: Mon·u llu Ekr;uuc, 23. 1X.2(}(X) Con4!: 048/00 (SMDI3. rnawrial 
lo:.l). 

Distr ibution: Europe (Breitenbach & Kranzlin 1995: CaciaiJ i et al. 1995: 
Estcvc-Ravcnt6s & Barrasct 1995; Kytt>vuory 1999: Moser 1978: Noordcl<X)S 
1999: Watling & Grcgot)' 1987). North America (Lincoff 1988: Murrill 1922: 
Stamcts 1996). South America (Dennis 1970: Pul ido 1983: Singer & Moser 
1964: Wright &Aibert6 2002: Yokoyama 1984). 

Remarks: Srropharia semiglobaw is c:i tcc.l in the literature (e.g .. \Vright & 
Alben6. 2002) as a very common ~pecie...:; on dung. bm we have col lee led ir onl y 
on~:e during our sllldy. ll is very similar to S. dorsipora Esteve-Rav. & Barrasa, 
a European taxon that produces basidiosporcs with an eccentric germ pore. in 
contraslto lhe central genn pore found inS. semiglobaw (Esleve·Rttvenl6s & 
Barrnsa 1995; Noordeloos 1999). Stropharin semiglobntn is known from the 
sta tes of Siio Paulo (Bononi ct al. 1984: Pegler 1997) and Rio Gr<mdc do Sui 
(Rick 1907. 1939, 196 1). 
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Abstract-The knowledge on the species of Megasporoporia (Ap!Jyllophora/es. 
Dasidiom}'COL:l) from Ch ina is summarised in this p..1pcr. and four species in Lhe genus 
are recorded frQm the country. An identilic.ation key. including statistical variatiOJ\S of the 
spore dimensions of each spc..--c ies. is supplied. Two nc:w Sl)l.'cics. Megasporopotia quercit1a 
and M. subca\·emu/osa. are described and illuslrnlCd. M. quercina is cttar:K' tcriz~d by it s 
per.: nni:d habit. extensive basidioc.arps. lhc abtJndance. or hypha! pegs at disscpint('Dl edges 
and tube walls. smaller basidiosporcs. and by its growth on rallcn trunks or Quercr•s. M. 
sr•bal.l"emu/osa resembles /If. carenw/osa. but differs by having smaller basidiospores. 
and by the presence or both hypha! pegs and dendmhyphidia. Moreo\"er. M. ctm?mu/osa 
is widdy distributed in tropical America and Arrica. while M. srtbcan•nmlosa is round 
in tempcr.u.e and warm temperate areas or East Asia. Specimens or M. sewlosn collected 
rrom China were studied . and their b.1sidiospores are smal ler lhan in specimens rrom 
tropical America. 

Key words-polyporcs. taxonomy. wood-rotting funs i 

Introduction 

Megaspomporia Ryvardcn & J.R. Wright was estab lished with Poria sewlosa Hcnn. 
as the type species (Ryvardcn ct al. 1982). The genus is characterized by large pores . 
long and cylindric b<lsidiosporcs . clmnp connections on gcnenn.i vc hyphuc. •md by 
dextrinoid skeletal hyphae wi th arborifo rm bmnches (the so.called skeleto-binding 
hyphae). Because the ske letal hyphae are dent ri tically brnnc hed in Megasporoporia. 
a hypha! structure similar to that in the genern Dichomirus D.A. Reid and Polyporus 
P. Mi,·hcli ex Adams.:Fr. sensu str .. Megasporoporia was n .. •c.:cnt ly merged in 
Dicltomitus (M~suka & Ryvarden 1999). However, Megasporoporia usually has 
shallow pores. plenty of hypha\ pegs. dcxtrinoid skeletal hyphae. dcndrohyphidia. 
and polyhcdric crystals in most species. Taxa sharing these characters constitute in 
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our o pinion a natural group. and in the present study Meg(IJporop<>ria is treated as an 
independent genus. 

Before th is s rndy. two species of Megasporoporia were recorded from China 
(Hattori 1995. Dai & l.i 2002). During the survey ofwood-rou ing fungl in China. more 
specimens be longing to thi s genus were studied. and four species. including two new 
ones. were found. l.n Litis pape r we dcs~_:ribc the new taxa. :.md give notes on some other 
spec ies. 

Materials and methods 

This smdy is mainly based on the fo llowing materials: the co Ucctions of Lhc authors 
frnm the Yunnan and Hainan pru,•int--cs o f Chi na: spc~.:imcns from o ther parLs of China 
collected by Tsutomu Hattori (J apan. TFM-F). Guo-Yang Zhcng (China, HMIGD) and 
Emilio Liccnt (the Czech Republic. PRJvO. The herbaria o f the studied materials arc 
mentioned in lhe text For comparison. some American collee1ions we re studied to 
support o ur results. 

The microscopic routine used in the study is as prcscutcd by Dai and Niemela 
( 1997). ln lhc text lhe fo llowing abbreviations arc used: L = mean spore le ngth 
(arithmetic.~ a l mean of all spores) . W = me;m spore wid th (arithmetic;.~! mean of all 
spores). Q = vari ation in the L/ W ratios between the specimens stud ied (<JUOtient o f 
the mean spore length and the mean spore width of each specimen). n=(xly) means 
the number (x) of spores (or other stmcturcs) measured from given number (y) of 
specimens. In presenting the vuri:.1tiou in the size of spores. 5% of the mc:.lsuremeuts 
were excluded from each end o f the range , and arc g iven in parentheses: TKI stands for 
Melzer 's reagent and KOH for 5% potassium hydroxide. and CIJ is the abbrev iation o f 
Cotton Blue. CU+ means cyanophilous and CB- acya nophilous: lKI+ means amyloid 
and [KI- means both inamylo id ::tnd indcxtrinoid . The au thor.; of the sc icnlifi c names 
we re abbrev iated mostly nccording to Bmmmill and Powell ( 1992). 

Results 

Descriptions 

Megasporoporia querci11a Y.C. Da i. sp. ncm (Figs. 1-2) 

Carpophomm peremte. resupinarwn . Facies pororum cremea vel pallide n n•ido­
cremetl: pori 1- 2 per mm. Systemtt llypharum dimilicmn. hyphae genermoritte 
fibulawe, hyphae skeletale:.· subiculi 2.2 -3.5 pm ill diam. Sporae llyalinae. 
cylindricae, 5.6-8 x 2.3- 3 pm. 

Type: China. Yunnan Prov ince. Lij i::mg County. Hcishu ihc. mixed broac.l-lca\•cd 
fo rest, on fallen decort icated tn mk of Querc11s. 15.VJ.I999 Dai 3054 (holotypc in TFP: 
isotypc in J-1) . 

Eiymol08Y· - quercina (Lat.) : rcft.:rri ng to the host tree gt.:nus Querc:m·. 
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Fmitbody. - 13as idiocarps perennial. resupinate. d ifficult to separate from 
substrate. leathery when fresh. becoming hard upon drying. up to ISO em long. 15 em 
wide. and 4 mm ll1ick. Pore surfal--c t:n:am to pale grey ish <.Team when fn:sh. bc<.~onll ug 
grey ish cream to pale straw co loured upon drying: pore..~ mostly round. sometimes 
slight ly irpicoid . freely arranged. 1-2 per mm: disscpimcnts thin. lacerate. bea ring 
abundant hypha! pegs (easily seen by lens). Subicu lum pale straw colomcd. hard corky. 
up to 0.5 nun thick. Tubes l"OUt.."O iorous with JXlTOid surf;acc. tubcs hard . up to 3 nun long. 
tu be walls be..-. ring crowded hypha! pegs. tubes strati fied, tube 1:-tyers usually distinct. 

Hyphal stmcwre. - Hypha! system dimilic. generative hyphae wi lh clamp 
conucc tions. hy~1 linc. thin-walled: skele tal hyph ~tc thick-williCd wi th ~~ narrow lumen to 
subso lid. unchanged in KOH, dextrinoid. CB+. 

S11bicul11m. - Hyphae of the context tigh tly interwoven. agglutinated: 
gc ncnativc hyplwc infrequent. o~cusion;J!ly bnlllchc..-d. 2-4 ~1m in dimu: skclclial hyphae 
dominant. thick-walled. flexuous. dentritically lmmchcd, 2.2-3.5 Jtrn in diam. 

1itbes. - Trnmal hyphae tightly interv.•ovcn. sLrong ly aggluti nated: generative 
hyph;u.= infrequent. thin-wuUed. o<.·l~<lsion;t lly bmn~hcd. 2-3.5 pm in d i;un : skeletal 
hyphae domin[lnt. mostly subso lid, dentritically br:lnchcd . 2-3.J .um in diam . Cystidia 
and cystidioles absent. hypha! pegs frequent . some of them submerged in trama. mosll y 
penetrating into hymenium. Hyphae o f hypha! pegs hyalin e. thick-walled. straight 
strongly <~gglutinutcd. pantllcl <tlong the peg. st.rongly dcxtrinoid. CB+. 2-3 Jllll iu di;mt. 
Basidia narrowly clavate. with a basal clamp and four sterigmata. 20-26 x 4-6 Jim: 
basidioles in sha pe similar to basidia. but slightly smaller. Polyhedric crystals frequent 
among subhymeniu m and hymenium. Dendrohyphidia frequent in hymenium and the 
edges of d isscpimcnts. 

Spores. - Basid iospore.'> cylindrical. hyal ine, thin-walled. smooth . glued in 
tctrnds. CB-. !KL-. (5. 1- )5.6-8(-8.2) x (2. 1- )2.3-3(- 3.5) !tm. L = 6.56 !tm. W = 2.71 
pm. Q = 2.42 (n=60/l ). 

Fi ve species of Me.~asporoporia were detected: /H. cavenwlosa (llerk.) 
Ryvarden. M. sewlosa (Henn.) Rajchenb .. M. he.mgonoides (Speg.) J.E. Wrigh t & 
R<tjchcnb .. M. mexic:ww Ryv~trt.lcn and M. major (G. Y. Zhcng & Z.S. Bi) Y.C. Doli & 
T.H. Li . Among them tl1e firs t two species have shorter spores ( 10- 16 x 5- 7 pm in M. 
Cll\'ermtlosa (Ryvarden ct al. 1982) and 8-1 I x 35-4.2 pm in M. sewlosa). and the three 
last-mentioned species have long spores ( 16.6-21.8 x 5.2-6.8 pm in M. he:mgonoides 
amJ ~0-26 x 6-9 ~un in M . mexic:cma. Ryvardeu et al. 1982: 15.2-20 X 5.5- 7. 1 pm in 
M. major). 

Megasporoporia quercina differs mai nly from the Other species of 
Mega:.poroporia by its di stilwt.ly smaller basid iosporcs. <tnd it is pcrenni<~ l . in conlr..tst 
to the annual habi t in the other spec ies of the genus. In addition. M. quercina produces 
extensive basidiocarps (up to \50 em long. 15 em wide) on large decorticated tnmks 
of Quercus. but the other spec ies of the genus usuaUy form just small patches on fallen 
branches of angiosperm tn.•cs. Anotl1cr distilK't dmr • .K·ter of l11c new spc..'<.:ics is the 
abund::t1lCe o r its hypha! pegs in hath dissepimems and tube w;:.lls : the hyphae of the 
pegs arc strongly dextrinoid. 
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Fig. I Megasporoporia quercin(l. A fresh basidiocarp. specimen Dai 3054. Photograph 
Y.C Dai iu siw. x 1.1 . 
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Fig. 2. Anatomical detai ls of Megaspomporia quercina (drawn from the holotype). 
- a: Basidiospores. - b: Basidia and basidioles. - c: Cysridioles. - d: 
Dcndrohyphidia from dissepiment edge. - c: Gcncmtivc hyphae from 
subiculum. - f: Skeletal hyphae from subiculum. 
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DichomiiiiS euN1lypti Ryvarden was described on Hucalyprus from Australia 
(Ryvardcn 1985). Its basidiosporcs arc rather similar to those in Megasporoporia 
quercina. but t11c fonncr species lms smaller pores (2-3 per mm). and it lacks 
dendrohyphidia and hypha! pegs. Its hasidiosporcs are wider. 7-8.5 x 3-4 Jim. and its 
skeleta l hyphae arc negative in Melze r 's reagent 

Gramm01hele Bcrk. & M.A. Curtis is closely related to Megasporoparia. ~tnd 

spec ies of the Iauer genus were for some time included in the former one (Ryvarden 
& Johansen 1980). Species having large pores. big bas idiosporcs. and a distinctl y 
poroid hymcnophorc were later separated from Grammothele. and the}' were treated 
in M egm'jXJroporia by Ryv<~rdcn ct ~~~ - (1982). B<Jsidiosporcs of M. quercina arc uot 
as large as in most spec ies of Megasporoporia. and they arc closer to the spores o r 
Grammotllele, and so M. querciua seems to be an intennediate species between 
Grammorllele and Megasporoporia. Howeve r, the new species has distinct pores, 
cy lindrical b••sidiosporcs . and its skeletal hyphae arc distinc tly branched and dcxtrinoid . 
These characters indicate it to he c losely related to M. setulo.ra and the o ther spec ies o r 
the genus. and therefore we treat it accordi ng ly. 

Additional specimen examined (par(llype ). - Chim.L Yunnan Prov .. Lijiang 
County. Hc ishuihe. mixed broadMleavcd ro.-est. on fallen decort icated tnmk of Quercus, 
15.V1.1 999 l)ni 3052 (IH' ). 

M egasporoporia subcm·er11ufosa Y.C. Dai & Sheng H. Wu. :,p. tWI'. (Fig. 3) 

Carpophomm amuwm. re.mpinatum. Facies pororum cremea vel pallide rfn•ida: 
pori 2-4 per mm . .s:vsrema ltypltarum dimiricmn. ltyphae gener(l(oriaejibulatae. 
hyphae skelewles mbiculi 2-3.8 11n1 in diam. Spom e hyfdinae. t:vl indricae. 
9- 12./ x4.2- 5.2 Jrm . 

Type: China. Yunnan Prov., Kunmiug. Xishan Park. on faJ icn twig of 
Cydobailmopsi:>. 25.VIU.l995 Wu 9508-328 (holo typc in TNl\.1) . 

Elymology. - subcm•ermtlosa (Lat.) : somewhat resembling M. cm·emulosa. 

Fruill;ody. - Basid iol·arps aunu~1 l. resupinatf!. diffil:uh to separate from 
substrate. leathery whe n fresh. becoming hard corky upon drying , up to 7 em long, I em 
wide. aud 1.5 mm thick. Pore surface cream when fresh. becoming pale grey ish upon 
drying; pores round. freely arranged. 2-4 per mm: disscpimcnts thin. entire. Subicu lum 
crcmn, corky. up to 0 .5 nun Utick. Tube h1yc r coJKolorous with pore surface. tubes hard 
corky. up to I mm long. 

Hypha/ strucwre. - Hypha! system djmjlic. generat ive hyphae wi th c.lamp 
connections. hyaline. lhiJHvatlcd; skeletal hyphae thick-walled with a m1rrow lumen or 
subso lid, unchanged in KOH. dcxtrinoid. C R+. 
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Fig. 3. Am1lomicul d~.:t<.1i l s of Megllsporoporia sulx.m·tmmlwm (dr.twn from the 
holotypc). - a: Rasidiospores. - b: Basidia and hnsid iolcs. -c: Hyphae from trnma. 
-d: Hyphae from sub iculum. -c: Ocndrohyphidia from dissepiment edge. 
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Subiculwtl.- Hyphae in sub iculum tightly interwove n. agg lutinated: generati ve 
hyphae infrequent. hyal ine. thiu.wallcd. 2-3.5 ~un in diam: ske letal hyphae dominant 
thic:k-waUcd. Ol~c:asioually bnmd1ccl in Lhc apiC<II parls. flexuous. some ClllTUStl .. x.l. 2-3.8 
11m in diam. 

1itbes. - Trrunal hyphae tightly interwoven, sLrOngly agglutinated: generative 
hyphae infn:qucn l. lhin-wullcd . 1.8-3.3 pm indium: skeletal hyphae dominant. mostly 
suhso lid, branched in an arboriform fashion. 2-3.5 Jl lll in diam . Cystidia ::md cystidioles 
absent. hypha! pegs frequent; hyphae of pegs hyaline. th in-walled. frequentl y septate 
wi th clamp connections. weakly dcxtrinoid. slightly CU+. Basidia clavate, with a basal 
chunp and four stcrignww. 18- 24 x 8-11 ~un: basidiolcs in shape similar to bas idi u. 
bu t distinctl y s maller. Po lyhedric CI)'SL11S frequen t among subhyrnenium and hyrnenia l 
element.,. Dcndmhyphidia frequent in hymenium and the edges of dissepiments . 

Spore~·. - B<~sidiospof'\!s cyl indric;:~ I. hyaline. thiJHV<I Ucd. smooth . CB- . LKI-. 
(8..1-)9- 12. 1(-13.2) x (4-)4.2- .1 .2(-f.) JUn . l.= 10.27 Jim . W = 4.77Jun. Q = 2.09- 2.42 
(n=120/4). 

Megmporoporia ~·ulx:ttnmudosa was first recorded as Por ia ambig11a Brcs. 
(Oxyporus /atemM-ginaiii.V (Dur. & Mont.) Donk) from the Shanxi Province in northern 
China (Pi!Jt 1940). However, after exam ining iL"> voucher specimen. it turned out to be 
a distinct species of Megasporoporia. M . Cln·ermdosa (Ucrk.) Ryvardcu was reported 
from Zhcjiaug Province. custcm China (Hunori 1995). l Ls c ited matc riul was studi1..'f.l. 
and it has hoth hypha! pegs and dcndrohyphidia. In :-~ddit ion. basidiosporcs of the 
specimen arc d ist inctly smalle r than in 1"1. cm•erfmlosa (9.2 -11 x 4.3-5. 1 Jtm vs. 10--1 6 
x 5-7 pm. Ryvarden c t al. 1982). Furthcnnore. specimens from Yunnan (southwestern 
Chim1) •md Primorye (the Russi<~n Far East) were studied. they arc identical to the 
material collected from Zhejiang :mel Shanxi. TI1e new species. M . S11bcm•ermdosa. is 
described here on the bas is of these mate rials. M .. wbw1·ermtlosa is closely rela ted to 
M. cavenwlosa. but d iffers by having sm aller basidiosporcs. and by having bath hypha! 
pegs ;,md dcnd rohyphidia. Furthcnnorc. M . nmmmlom is widely di stri buted intropic~tl 

America and Africa. while 1\-f •. wbcm·emulo.m is found in Lhc lcmperntc and wann 
tempcrme areas of East Asia on ly. 

Additional :rpedmens examined (paratypes).- China. Shanxi Prov .. Yaoclum. 
on ang iosperm. 2.1X. I935 /Jcenl 4925 (PRM R06n6). Zhcjiang Prov., Baishanw 
Mts .. Vll . 1994 f/ouori (TP'M-r}. Russia. Primorye Terr .. Hasan. 23.V II .1985 Parmasto 
(TAA 106222). 

Key to species of Megasporoporia from China 
(statist ical vnriations of spore dimensions of each spec ies are included) 

I. Unsid iosporcs < 8.5 ~1m in lcnglh . . .... M. quercina 
(5.1-)5.6-8(-8.2) X (2.1-)2.3-3(-3.5) JUII , 

L= 6.56 Jllll. W = 2.7 1 Jlm.Q = 2.42 (n=60/ 1) 
1. Rasidiospores > 8.5 Jtm in length .. 



2. Rasid iospores > 14 Jim in length 
( 14.7-)15.2-20(-~2) x (5-)5.5-7.1(-7.5) ~1m . 

L = 17.82 pm, W = 6.57 pm.Q = 2.72 (u=60/1) 
2. Rasid iospores < 14 Jlnl in length 
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M.major 

.. 3 

3. Pores 2-4 per mm: dcndrohyphidia present along hymcnium and in dissepiment 
i.!dgcs ... M. :mbcavermdost1 

(8.5-)9-12. 1(-13.2) X (4-)4.2-5.2(-6) ~ 1111 . 

I,= 10.27 pm. W = 4. 77 ~1m , Q = 2.09-2.42 (n= 120/4) 
3. Pores 1-2 per mm: dcndrohyphidia absent [rom hymcnium and in dissepiment 

edges ... M. setulo:J"<t 
(7.2-)8-1 1(-1 1.2) x (3. 1-)3.5-4.2(-4.5) ~un, 
I. :;;: 9 .24 Jim. W ;::; 3.77 Jim. Q:;;: 2.45 (n::;30/ l) 

Notes on other species 

Two specimens of Megasporoporiu setulum from T;aiwan and Haimm were stw.l if.."<l; 
basidiosporcs of the Chinese materi :'lls arc smaller than those from tropical Americ:l 
(8-1 1 x 3.5-4.2 Jim vs. 10-14 x 4-6 Jim. Gilbertson and Ryvarden. 1986-1987). but all 
the other characters fi t the species well . M. sewlosa is similar to M. covenmlosa. but 
difTcrs from the l ~ltlcr one by having larycr pores . :.Uld by lack ing dcndrohyphidi:.t. 

Mcgasporoporia major was originally described from lhe Guangdong Prov ince. 
subtropical China. as l'achykytospora mtljor G. Y. Zhcng & Z.S. l3i . Dai and Li (2002) 
mcrg.c.:d it in Megmporoporil1 bl..'t·.;msc it hus smooth bo1s idiosporcs. und its hypha! 
stmcture is VCI)' s im i l~r to that in lhc o ther Megaspomporia species. 

Other specimens exami11ed. - Megasporoporia major. China. Guangdong 
Prov .. Huidong County. Gutian. on branch of ml£ iospcrm. 26.Xl. 1986 ZJumg (HMIGD). 
Megaspomporia setulosa. China. Hainan Prov .. l..edong Count y. J i:mfengl ing Nat. 
Res .. on fa llen branch of angiosperm. 21.lX.2002 Dai 4373 (IT-P). Taiwan. Gaoxiong. 
Uukuci . Shan ping. on branch of angiospcnn . 22. 12. 1993 Wu 9312-54 (TNMJ. Jamaica . 
Trcwl:.my Crowl;ulds. on de:1d wood. IO .Vl. 1999 R,VI'(Irden41574 (0). 
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Abs tract-Antrodiella micra (Rasidi omycOia. Aphyllophora les) from 
110rtheastcm Olina is described and illustr::ued. It has rcsupinateor effused­
refl exed b.1sidiocaq>s. snow-white hymcnophore when fresh. small por.::s 
fl-9 per mm), small and broadly ellipsoid basidioopores. and it g rows on 
wood of angiosperms decayed by some species of the Hymenochaetaccac. 
T he new !ipecies •-er.emhles A. p.1ll:tsii. which has J),."l le yellowish pore 
surface when fresh. and somewhat larger pores (6-7 per mm). In addition. 
A. J>..111asii usual ly grows on spmce trees decayed hy Trichaptum :tbi eti num. 
An idcntifi c:t tion key lo the species of 1\ntrodiel\a from Chin:~. is provided 
t~ long with a synoptic description of each species. 

Key words-po lypores.t3XOnomy, wood-mtLi ng fungi 

Introduction 

The genus 1\nlmdiella Ryv:~ rdcn & I. Joh ~ms. was cs t:~bli shcd by Ryvardcn and 
Johansen ( 1980) to embrace lhe Polypoms semis11pbws Ocrk. & M.A. Curtis 
complex. The species of Amrodiella usuaUy have small pores. light colours, 
rcsupi1m1c to pilca tc b<tsidiocarps with a dimitic or trimitil" hypha! system. sumU 
basidiospores, hut no cystidia, and they cause a white rot o f dead wood. The genus 
was originally defined mostly by European and North American :<~pccics. Amrodiella 
has been intens ively studied during the past 20 years. and more species have been 
subsequently described in or Lransfl.!rrcd into the genus (Vmnpoh• 1991. H~•Hori 
& Ryvarden 1993. Ryvarden & Gi lbenson 1993. V~unpola & Pouzar 1996. Dai & 
Niemela 1997. Johanncsson. Renvall & Stcnlid 2000). The added species have greall y 
expanded the original definition of the genus by including species with irpicoid to 
de ntate hymenophorc . l.!.g. A. foliaceodenwta (Nikol.) Gilb. & Ryvardcu and A. 
zonma (Berk.) Ryvardcn: species with !:lrge pores. e.g . /\ . americana Ryvardcn & 

Gilb. and A. (lflf(mtilaeta (Comer) T. Hmtori & Ryvarden: species with yellow 
colouration. e .g. A. (t/bocinnamomea Y.C. Oai & Niemela and A. citrinell<t Niemela 
& Ryvurt.len : species hav ing hymcniul <.~ystidiu. e.g. A. albodmwmumea tuJd A. 
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parasirica Vampola: and species wi lh a Stipe. e.g. A. liebmtumii (f'r.) Ryvarden. 
However. an impcm ant and consistent character in all species of the genus is the 
cyanophi lous colour rcal~liou of the skeletal hyplmc. 

Species of / 111rmdiella from Nonhcast Chin01 were reported by Oai and 
Nicmclii ( 1997). Subsequently more mate rial from other parts o f China was studied. 
and 12 spec ies. including one previously undesc ribed. arc now recognized. ln this 
paper I give uu illustrated dcscriptiou of l11c ucw species. and compile a key fo r the 12 
species of my research :lrea. A synoptic description of each sp~..>e i e...;; is given in the key. 
along with data on spore si7..c v:ui ation mca:mrcd mostly from the Chinese material. 
Other spec ies of Amrodiella [rom East Asia we re prev iously summarized by N(tiiez 
ami Ryvurdcn (2001 ). 

Materials and methods 

Most of the ma terial in lhc present sl'ndy was collccrcd hy the aulhor from Norrheast , 
Southwesl and Cen1ral China during fie ld tri ps in 1993-2002: some specimens were 
coUcctcd by Marja HarkOnen (Helsinki. Finland) from Hunan Province. subtropica l 
China . The spet~imens st ud ied ~t re prcservt:d in Llu.! Herlmrium of lhe ln:;titute of 
Applied Ecology. Acndemia Sinica (IFP). and duplic;l tes are deposired in the 
Botanical Musettm of the niversity of Helsinki (H). Some specimens were obtained 
as loans from HMAS (China). TFM (J apan). BPI (USA) and PRM (Czech Republic) . 
Fur l'Omparisou some European ~md North American specimens were stud ied. The 
microscopic routine used was that described b)• Dai and NicmeHi ( 1997). In the rex t 
the fo llowing abbreviations arc used: Prb. = Pmitbody. L = mean spore length 
(arith metical mean of all spores) . W = mean spore wid th {ari thme tica l mean of aU 
spores). Q = votiiation in the LJW r.t tios between the specimens stud ied {quotient o f 
the mean spore length and lhc mean spore width of each specimen). n=x/y means 
the number (x) of spores (or other stmcmres) measured from given number (y) of 
spec imens. Ln presenting variation in the size measurements of spores. hyphae . 
pores and spines. 5% of the measurements were exdudcd from cac.h cud o f the 
rnngc and are g iven in parenrhescs. TKI stands for Melzer 's reagent, KOH for 5% 
potassium hydroxide. and CB for Couon Blue. CD+ means cyanophilous and C B­
acya nophilous: LKI- means both inamyloid and indextrinoid. The amhors of 
scil!ntiftc muncs IHI \'C been abbreviated mostly •• t~cord ing to Brununi tt and Powell 
(1992). 

Results 

Key to species of A 111rodiella from China 
(synoptic deSlTi ptiou of em;h spel:ies is provided) 

I. Hymenophore irpicoid to dentate . . . . . . . . . . . . . A. zonata 
f rb. annual. mostly pi leatc . sometimes cffuscd-rctlcxed . upper surface zonate: 
hymenophorc p~• le yellowish. beco ming yellowish brown with <~ge. irpicoid or 
toothed , spines 2~ per mm: t.rnmal hyphae parallel along tubes, basidiospores 
oblong-ellipsoid. !KI- . CD- . 

(3.11-)4.4-6(-6.5 ) X (2.7-)3-4(-4.3) Jlffi. 

L = 5.14 ' '"'· W = 3.39 '""· Q = 1.44-1.59 (n=9013). 



I . H ymcnophore poroid . 

2. Pore:; 1- 3 per mm . 
2. Pores > 3 per mm . 

39 1 

. . .. 3 
. . 4 

3. Uasidioc:ups resupinate. pores cream coloured . A. americantl 
Frb. aouu:Ll. rc supinutc ; pore surfucc c ream l'Oiourcll. pores 1- 2 per mm: u-.unal 
hyphae interwoven. glococystidi<t present. bas id iospores oblong-el lipso id. I KI- . 
Cll-. 

(2.9-)J-..4(--4 .5) X ( 1.2-) 1.4-2(- 2.2) Jlffi . 

L; 3.50 ptn. W; 1.82 I""· Q = 1.77- 2.18 (u=l20/4). 
3. Rasid iocarps e ffused-rcflcxed. pores ornngc coloured . . . A aurantilaera 

Frb. annual. cfluscd-rellcxcd: pore surface orange yellow. pores 1-2 per mm: 
t.ramal hyphae interwoven. basidiosporcs oblong-cUipsoid. lKl-. CU-. 

(2.7-)2.8-4.3(-5.2) x ( I .4-)1 .7-2.2(-2.3) ptn , 
L = 3.38 )tnt. W = 1.95 Jtttt . Q = 1.57- 1.9 I (n=66/2). 

4. Pileus brown to deep bay. context brown and darker than tubes . . . . A. liebmtmnii 
Frb. illlllU<.LI to perennial. sessile or stipitmc. upper surfu<.:c brown tO purpl ish 
black, zonate: pore surfnce Inn to dull stmw coloured. pores 14- 16 per mm: 
tramal hyphae loosely parallel. basid iosporcs ell ipsoid . IK I-. CR-. 

(2.7-)2.&--3.8(-3.9) X ( J.4-) J.5--2(-2.1 ) )tnt. 

L= 3. 10 11m. W = 1.73 )tnt . Q = !.79 (n=3U/J ). 
4. Pileus cream or straw coloured, t<'lo or yellowish. context concolorous willt the 

tubes . ... . 5 

5. Pore surfac:c ye llowish . . .. .. 6 
5. Pore surfnce crenm coloured. never yellowish . 

6. On gymnosperms: basidiospores broad ly e llipsoid to subglobosc . 
6. On angiosperms: basidiospores oblong-el lipsoid to sub,·.ylindri<:al . 

7. On white rot wood decayed by Trichap1wn: basidiocarps mostly > 5 em in longest 
dimension. pores 6-7 per mm: basidiosporcs usually bearing a guttulc. < 2.1 Jtm in 
widlh /\ . pallwlii Rcnvall. Joh:.umcsson & Stculid 
Frb. nnnunl, rcsupimne or cffused-rcflcxcd; pore surfncc crc<~m coloured to pale 
yellowish , pores Cr7 per mm: trrunal hyphae interwove n. bas idiospore.-; broadly 
ellipsoid. IKI- . CH- . 

(2.7-)2.9- 3.3(- .7) x ( I .8- ) 1.9-2.1(- 2.2) ~m. 
L = 2.97 )tm , W = 1.90 )tm. Q = 1.56 (n=30/J). 

7. On brown rot wood decayed by Fomilopsis pi11ico/a; basid iocarps mostly< 5 em in 
longest dimension. pores 4-5 per mm: basidiospores usuaUy without guttulcs. > 2.1 
~tm in width A. citrinella 
Frb. annu\1 1. resupinate or effused-reflexed: pore surface cream coloured to citric 
ye llow. pores ~1-5 per mm: tramal hyphae inlcrwoven. basidiospore.;; broadly 
ell ipsoid. IKI-. CB- . 

(2.9-)3-3.9(-4) X (2-)2 . 1 -~ .9(-3) )UTI . 

L= 3.55 )tnt , W = 2.38 )t tn . Q = 1.49 (n=30/l ). 
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R. Rasid iocarps resupi nate: cystidi a present basid iospores > 2 11m in width 

.. ... . ... A. albocimwmomea 
Frb. annu<JI. resupinate: pore surface cream to cinnamon c:oloun.xt . pores 3-5 
per mm: trn mnl hyphae interwoven, pyriform cystid ia present , basidiospores 
oblong-e llipsoid. IKI-. CR- . 

(J--)3.7-5(-5.5) X (2-)2.1- 2.9(- 3.3) llffi . 
L= 4.1S pm. W = 2.3811111.Q = 1.61-1.84 (11= 183/ 6). 

8. Bnsidioc;1rps resupinate or effused-reflexed: cystidia absent, basid iospores < 2 ~un iu 
width ..... A. rusurii Y.C. Dai & Niemela 
Frb. annual. pilcate or cffuscd-reflexcd. upper surface pale tan to brownish: 
pore surface <.-rcum coloured to pa le buff. pores 6-8 per mm: tramal hyphae 
interwoven. basidiosporcs ob long-c llipsoid. IK I- , CB- , 

(2.9-)HH.7) X ( 1.1 -)1.2-2(-2.1) llffi . 
L= 3.50 pm. W = 1.541' '"· Q = 2.17-2.54 (11=260/8). 

9. On gymnosperms: subulatc cystid i:l prese nt 

. . . . . . . . . . . . . . ... A. gypsett (Yasuda) T. Hanori & Ryvarden 

Frb. unuualto pcrcnni<•l. rcsupin:ttc to c ffuscd-rctlcxcd or pileute. upper surface 
cream coloured to pale greyish: pore surface whi te to crc~m coloun..""Cl. pores 
6--8 per mm: tram a I hyphae interwoven. subuhne cystid ia present. basidiospores 
oblong-e llipsoid. lKI- . CIJ-. 

(2.5-)2.6-3(-3.1) X 1.2-1.7(-1.8) IIIII. 
L = 2.90 11111. W = 1.37 pm. Q = 2 . 11 (u=30/l). 

9. On angiospcnns; cystid ia absent ........... . . ..... . .... 10 

10. 13:lsidiocarps usually pi.lctltc. occasiona lly cffuscd-rc llcxcd . 

A. cf. semisupim1 (Berk. & M.A. Curti s) Ryv arden 
P"rb. annual. pilca tc . nppe r surface and pore surface crcnm coloured . pores 6--R 
per mm: tramal hyphae inte!Woven. basidiospores ellipsoid. [KJ-. CB-. 

(2.5-)2.8-3.8(-4) X ( 1.7-)1.9-2.511111 . 
L = 3.13 11111 . W = 2. 10 11111. Q = 1.49- 1.50 (n=6012). 

10. Rasidiocarps usual ly resupinate, occas iona lly effused-relle:ted 

11. Uasidiocarps not assoc iated with Hymelloclwewceae, pores 4-5 pe r mm . 

I I 

. . A. rQmellii (Douk) Niemel:i 
Prb. annual, resupinate; pore surface cre;:~m 10 pale str:tw coloured, pores 4-5 per 
mm: tramal hyphae interwoven. basidiospores broadly eiJ ipsoid. IKI-. CD-. 

(3.3-)35-4(-4.) ) X (2-)2. 1-2.7(-2.9) IIIII. 

L= 3.85 11111. W = 2.35 1""· Q = 1.64 (11=30/1). 
I I. Basidiocarps usunll y associated with species of Hymennclwetaceae. pores 7-9 per 

mm . A.micra 
Frb. annual. rcsupi nalc or cffusLxi-rcllcxcd: pore surface snow white when 
fresh. ochr.tCL'OliS when dry. pores 7- 9 per mm: Lrmnal hyphm: iulc rwoveu. 
basidiospore.<; broad ly ellipsoid. IK I-. CR-. 

(2.7-)2.9-3.5 (-3.8) X ( 1.7-) 1.9-2.2(-2.3) Jlffi . 
L= 3.12 pm. W = 2.05 11ffi. Q=l.48-1.57 (n=60/ 2). 
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Description 

Autrodiella micra Y.C. Dai. sp. nov. (Pigs . l -2) 

C(trpophormn anmmm. re:mpilwtwn vel pilectlmn. t:onle..rtum cremewn. Facies 
pororum r.remea: pori 7- 9 per mm. Sy.wema hypharum dimiticum, ftyphae 
.~eneratoriae jibulatae. llyphae skelewles subiculi 3.1-4.4 ,um in diam. Sporae 
perlaro-eflipsoideae, 2.9-3.5 x 1.9-2.2 .um. 

Type: C hina . J ilin Prov., Anhl County, Changbaishan Nat. Res .• rouen wood or 
Populus. associated with Pile/linus .~ilvwi (Schwciu .:I'r.) PaL 19. lX. I998 Dai 2998. 
Nieme/11 & Qin (holo typc in LfP. isotypc in H). 

Etymology. - micra (Lal.) : referri ng 10 sm:1 1l pores. 

Fruit body. - Basidiocarps annual, mostly resupinate. easily detachable. m fi rst 
emerging as SllHl U patches which ruse toge thcr wi th ~•gc . resupina te p.u"l up to 25 em 
long or more in longcsl dimension and 6 em wide , when fresh clns lic Iough, wilhoul 
odour or taste. when dry beco ming corky. Pileus projecting up to 3 mm. 2 em wide. and 
0.5 mm thick. Pilea l surface cream. azonate. smooth : margin acute. curving down upon 
llrying. Pore surface snow whil~..: whcu fresh. bcconUug pale buff when bruised. anll 
pale ochraccous when dry; margin collony. cream co loured lo while. up lo I mm wide ; 
pores round. (6-)7-9 per mm (n;50/2) . d issepiments thin. eve n 10 sJjgh L] y laccra1c. 
CoD text cream , corky. ca. 0.2 mm thick. 1\1bcs cream. ca. 0.3 mm long. 

Hyplwl str11clure. - Hypha\ syslem dimi lic, generative hyphae bearing c la mp 
co nnec tions. skeletal hyphae dominant. a ll the hyphae IKI-. CD+. and unchanged in 
KOH . 

Contexr. - Ge nerative hyphnc hyaline, thin-walled , frequentl y wi lh c lamp 
connections and branched. (1.8-)2- 3.6(-4.2) pm in diam (n;;3Qil ): skeletal hyphae 
th ick-walled with a medium or narrow lumen. llexuous . unbranc-hed. agglutinau .. -d. 
(2.7- )3. 1-4.4(-4.7) ~trn in d iam (n=30/ l). 

1itbes. - Tramal hyphae similar to those in context but slight ly thinner. skeleta l 
hyphae usually wiah a lu men. interwoven. more or less agglut inated. Cystidia and 
cystidio ii!S ;,tbscuL: b;.~ sid i;.~ barrel-sh••JX-d. bc;•ring four s lcrigm<~l ;• anll ;1 bas;li clamp, 
(8- )9- 11(- 12) x (3.5- )4-5(- 5.5) pm (n;28/1); hasidi olcs in shape s imilar 10 bas idia. 
but slightly smaller. Rhomboid crystals present. 

Spores. - Basid iospores broad ly c1Jjpsoid. hy;.~liuc. thiu~wallcd. smoolh. IKI­
' CB- , (2 .7-)2.9- 3.5(- 3 .R) x ( 1. 7-) 1.9- 2.2(- 2.3) Jim . L = 3. 12 pm. W = 2.0S pm, 
Q= l.48-1.57 (n=60/2). 
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Fig. I. Amrodiella micrt1. A fresh basidiocarp, spec imen Oai 2998. Photograph Y.C. 
D<.1i in situ. x 0.6. 
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Fig. 2. Anatomical deta ils of Amrodiella micra (drawn from the holotypc). - a: 
Bas id iosporcs. - b: Busidi<t :.md basidiolcs. - c: Gcncrutivc hyphae and 
skeletal hyphae from trama. - d: Skeletal hyphae from subiculum. - e: 
Rhomboid crystals 
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Additional specimen (paratype) exllmined. - China. Jilin Prov .. Fusong 
County. Shuguang. rotten wood of Acer decayed by Hymenoclwere sp .. 21.VIl.I993 
Dai 632 (lFP). 

The resupinate or eti'used-rcftexed basid iocarps of Amrodiella micra have a 
snow white pore surface. and small pores and spores. It resembles A. pallasii. but that 
spc<.·.ics has pale yellowish or sord id cream <:o lourcd pores when fresh. and its pores 
are somewhat larger (6-7 per mm). In add ition. A. pallasii grows mostly on rollen 
spruce wood decayed by Trichaprum abiethwm (Pc~.: r:r.) Ryvardcn. while 
the new species grows on wood of angiosperm trees decayed by spec ies of the 
Hymenodwet<tt.:eae. 

Awrodiellll micra is closely related to the species of the A. rome/Iii complex. 
which however have larger pores (4-5 per mm) and bigger basidiosporcs (3.5-4 x 
2.1-2.7 ~tm) . ~md arc uol :tssociulcd with the Hymenoclwef(l(:eae. Four t:.t;w;<t n:httcd 
to 11 . semis11pina have n."Cent ly been published from Europe and Not1h Amerien 
(Vampola & Pouzar 1996): A.jt1ginea Vampola & Pou7.a.r. A. thompsonii Vampola & 
Pouzar. A. beschidica Vampola & Pouzar. and A. jarinacea Vampola & Pouzar. The 
first two differ from A. mi<:m by having glococystidia. A . be:l<:hidif.:a distinguishes 
from /\ . micra hy its imbricate basidiocarps. somewhat larger pores (5-7 per mm), 
and oblong-ellipsoid basidiospores. In addition. it grows on Abies. Pore s ize and 
dimensions of basidiosporcs of A. farinacea arc similar to those of A. micra, but the 
spores of A.Jarintl<:etl arc curv(.-d, dins t in<..~ tly tapering ut ;.1piculus. 

Notes on some other species 

Anlrodittlla liebmannii 

A. lielmumnii has sti pitate ba.<>idiocarps. and iL'\ upper surface is chestnut to deep bay 
coloured. making it unusual in the genus of Amrodiella. However. it has a dimitic 
hyplml system. wi th the gcncmlivc hyphae bearing chunp com1eclions. Hyphae arc 
strongly agglutinated and cyanophilous. In add ition. its basidiospores arc small and 
ellipsoid. hyaline. thin-walled. and negative in Melzer's reagent and Canon 131uc . 
making it a characteristic spec ies of 1\mrodiella. The spores in the Chinese specimens 
urc longcr and narrower thun those reported from East Africa (2.8-3.8 x t.S- 2 pm vs. 
2-3 x 2- 2.5 pm . Ryvarden & Johnnsen 1980). 

Anlrodidla wnata 

There is a confusion conccming the identity of A. zonaw. because at least five 
names (lrpex cingflllllfiS Lloyd 1918. / . consors llc rk. 1877. /. decurrens lkrk. ex 
Cooke 189 1. Vaedalea golhmii Mm1s GL-csl. 1908 <tnd /. zomum· Bcrk. 1854) arc 
associated with the complex, and most collections arc sterile. Cunningham ( 1965) 
bel ieved that all the names refer to a single species. whi le Maa.~ Gccstcranus ( 1974) 
thought they represented difl'crcnt taxa. Ryvarden ( 1992) merged all the fi ve species 
together, und proposed the new combimttion A. ZOIWUt based on U1c priori ty of l rpex 
ll>nmtl.t. I. z..onmtts was described o n mmerial from Nepal and Sri Lanka. which nrc 
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geographically close to my material from Hainan. Yunnan. Gu izhou. Sichuan and 
Hunan. The Chinese specimens arc fertile . and lhc basidiosporcs nrc ellipsoid to 
ublong-cll ipsuicl . (3 .8- )4.2- 6(-6.5) x (2.7-)3-4(-4.3) )1111 . L= 5.10 Jun. IV = 3.52 pm. 
Q = 1.44-1.46 (n=60/2) . /\. zonma was al so repo11 ed from Zhejinng Prov ince. East 
China (Hauori & 7.ang 1995). and th at material is ident ical to my specimens. Therefore 
l believe that all the Chinese collections be long to A. zonara. When fresh A. Wilma has 
pale yellow to yellowish brown b;1sidioc:arps. whic.:h beco me brownish when bruised. 

Specimem exami11ed. - A. fwramilaew. China . Guangxi-zhuangzu Auto. 
Reg .. Longlin County. rotten bamboo. 2l.X.I957 Xu 175 (HMAS 28367). Jundong 
County. rollcn 'vood. 13.Vlli . l957 Xu 1205 (HMAS 28365). Humm Prov .. Suuzhi 
Coumy. Badagongshan Nat. Rc:s .. rotte n wood of /)Midia. 26.TX. I999 Hiirkiimw 
357 (H) . Japa n. lbarnki. Ki1aibarnki. Ogawa. 25.1X.I 989 Nattori (TI'M-1' 15154) . 
- A.liebmannii. China. Hai nan Prov .. Tingan. 3 l .VIII .l934 Teng 400/ (UP! 221375) . 
22.XU. l934 7tmg 8081 (BPf 221590). - A. pallasii. China. Heilon,gjiaug Pruv .. 
Yichun. Fenglin Na t. Rc.<i .. rouen Picea dcc<~yed by Trid/(/pfmn. 9JX.2002 Oai 3717 
(TfP) . Ji lin Prov .. Huinan County. Hongqi. rotten wood of Picea. 12.X. l 993 l)ai 1555b 
(LFP). Russia. Bashkortostan. Uchaly Dist .. l_khsauovo. Vcrkhnc· Uclskoc. fallen tnmk 
of Picea. 23 .VIU.200 1 Dai 3323 (H).- A. rome/Iii. Chimt. Jilin Prov .. Antu County. 
Ch<~ngbaishan N<~t . Res .. f<~llen brnnch of 11 cer. 20.TX.2002 Oai 3867 (TFP). Russ i <~. 
Siberia , Uew la , IX.J934 Krawtzew 115 (PRM 8 11 661 ). -A. zmwta. China. Guizhou 
Province. Shuiyang County. Wangcao. Kuankuoshu i Nm. Res .. fallen trunk of Quercus. 
17. VI.2000 Uai 3220 (IFP). Haiuan Prov .. L ingshui County. Diaoluosh:m Nat. Res .. 
fnlten hr<~nch of nng iospcrm, 23.XI.2002 Dai 4481 (TFP). Hun nn Provi nce. Ch:mgsha , 
Yuelushan Park. on dead tree of l.iquidambar. 20.Xll .2000 Dai 3252 (lfP. H). Sichuan 
Prov .. Emci County. Emci Mts .. dead angiospcnn tree. 20.X.2002 Dai 4317 (U.-P) . 
Zhcji~mg Prov .. Baislmzushau. 23. Vll. l 994 ;\be (TNS). 
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Abstract- 1\vclvc JICW tropical African taxa of Marasmius sect. Sicci 
(M. collf~rtttS var. mwicysridiarus. M. conferws \ 'O.r. pan·isporus, M. 
ferruginacies. M.fermginoldes. /11. fongisripitalfls. M. pseudororquesce11s . 
. "-1. rammeiooi. M. roberrsii. M. mbro-sripimws. M. srriaepill'fiS, M. 
taJrougouensis, M. xesrocepllaloidesJ arc described and briclly discussed. 

Key words- A.~aricales. new taxa. taxonomy. nomenclature 

Introduction 

This paper represents the third part of a series of descriptions of 
new Laxa of marasntioid genera from 1.be tropical Africa (Anton fn 2003a, b). 
All of the taxa descri bed here belong ro the richest and most complicated 
section, sect. Sicd. The complete study of these genera will be published in 
a series of monographs ti tled ,.Flore illustrCe des champignons d "'Afriquc 
centrale" published by the National Botanicnl Garden in Meise (Belgium) in 
2004. For materia l and methods see Antonfn (2003a). 

Species descriptions 

Marasmius confertus Uerk. & Uroome var. tenuicystidiatus Anton in var. 
nov. Figure 1 

A l '(lr·itUIIt typiro pilto solwn ltl(ll"&im:m k1•iur stri(llo, p/t!/Toc;ystilliis mtis, (lfl8ff.Stls ("l5-15r-55J x 
7,0 10 lllll) tr projenionibt~\' ("ftt.~·ittmii.Yuistlifftrt. 

Nofof)"lllts: Camrroon, Pro1·inri11 Srul, Somnlomo, fJrl'l'l hinspluurim protc("ta Djll, 8. fY. 2001 ft'g. \~ 

Anronln Cm OJ . .JJ (hotorypus in ftl'rbMio BRJiiM 66610911SSt'r\'(l tu rJ. 
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Macroscopically almost identical with the type variety. but differing by having 
an only slightly at margin striate pileus, scallered. shorler and narrower 
pleurocysridia (25-45(- 55) x 7.0-10 Jllll) and by Ute absence o f distinctly thick­
walled pilcipc:Uis broom cells with less numerous and longer projections. 

Ecology- Saprophytic. growing on dead leaves. 

)j~~~ 

Oooo 
0 he:::> O<D 

l'igure I. Marasmius ccuferws: a. and b. pikipc llis ce Us. c. cheiiOC)'Stidia. d. caulocystidia. c. 
p!curocystidia of var.lemlicysridiarus(holotyp<=). f. pleurocystidia of var. confert fls. g. basidiospores 
of var. confertlls. h. basidiosports of var. pan·ispor11s (holOlypc). Scak b.v = 20 JIRl. 
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Distribution - So far known only from Bunmdi. C1mcroon and the Democratic 
Republ ic or Congo. 

REVISI-:0 St'f:CL\t k:l"';S- HUIUJNDJ: Uururi Vro\·incc. Kigwcn OJ. For<t tk Kigwo:na. 22 Feb. l tJ7 CJ 
leg. J. Rummcloo 6722 (RR 11951·20).- CAMEROON: Sud l'rcwincc, Somalomo, l)ja Rif).';phcre 
Rcscr\'C, 8 Apr. 2001 lo:g. V. Antooin Cm 0 1.4 1 (ho!otypc, BRNM 666109).- Ditto. 12 Apr. 2001 
kg. V. Antouin Cm 01. 103 (UKl~M 666151). - Df:MOCRATIC Rl:l't.;HLJC OF CQJI;'GO: Tshopo 
Provine..-. Kisl!ngani. 2 M:ty 19S4 kg. H. Uuyck 1614 (BR 11732·92}. - Kutunga l"ro.,incc, t'hu .... .~udc. 

Rittno. 29 July 19Sti leg. J. Rnmmeloo R779 (HR. 1255-9 1).- Kmnngu Jlmvincc, Plmeautle Rinno. 12 
Jan. 1987lcg.J. Rammdoo87Si (UR 1261.00). 

1Warasmius coufertus Bcrk. & Broome var. parvisporus Antonin var. nov. 
Figure I 

1\ \'arietnte ryp:icn basid iMpari~ Mwihul\ (7,l- l0 1: 3,6-4.6ttm) d ifrc.>rt. 
lloLortPUS: K~nyn. Provincia C~ntral. Districtus Nairobi. Thikll. camracta Thika. 16. Ill 1968 leg. DS. 
Pegler KIOI (holotypus in herbario K ass~rvatu r). 

Di.ffcrs from the type variety by having distinctly smalJcr. 7.3-10 x 3.6-4.6 Jllll 

large hasidiospores (E; 1.7-2.3. Q; 2.0- 2.1 ). 

Ecology - Saprophytic. growing on dead fa llen twigs. 

Distribution - So far known from the Democratic Republic of Congo. Kenya 
and Uganda. 

REVlSEO SPECii\1t::'i:S - DEMOCRATIC REP BLIC Olo' COI"CO: Katanp,n Province, 
Kakombwc, T1 March 1986 Jes,. J. Schrc-urs 1525 (B ){ 8287·42).- KE.NYA: Central Pro,•intt. Nairobi 
District. 'I hika. Thik:.l !-"'all . 16 :>.larch I%S kg. OS. Po:g.kr KIOJ (huloly~. K. as M. carr, gmiformis). 
- UGANilA: Rugmvla l"rrwin~c. ~kngo Oistricr, Mnwuce"I1H Counl}'· M pflngn Re:semch f'nt~. i June 

1%8 kg. J>.N. P.:gkr UJ252 (K. as ,1 /. ~'Orru.gatiformis). 

1\llarasmius f erruginacies Antonio sp. nov. Figure 2 

Pilt>b 30 m1t1 lmo, 1'()/l\'l'_~o. wnbi/irll/1) f'l pnpillmo, .(11 /MIO·.(Iriii/O, hwnf!l'b·ruhm ,.,./ rubrn ·hrunnf'O. 
l.Amtllis distoti~ts. I. • 21. inr~n·~nol"is. ftll~olo·olbidis. od~ ftrrllgir~ds. Sripirt> 75 .r 0.75 mm. 
frlifomtt . glabro. apium lut~o[oo(lfbido. M bosim obscw-.: brunn~o. &uidiosporis 9.0- 12 .t 5.0 - 6.0 
pm, dfi~·t~itlct~. fi~:.ifcmfliJ··~IIipJvir.lck. \'t'l J"tdltun)gtlo./ifurmibt~:.·, hyttlink.~ &Wtliis tr:rmsJXIrU·. 
CheiltKy.flidii.~ I! rr.U11/is .<oimiliJms rrUstlt:"' I}J10 Moratmii sirri, 17-22 :t 8,0- 10.0 t•m, rlm·nris wl· 
Sllbcylindroctis, Umtitrmimlis 1·tlln·iur UIIS:ritw u'cmis. PiltiSHIIis hymf'11iformis, t ctllulis similibtts 
cdltdisll,\'llltl:idr:rmotis Martumii sicd, 15-29:r:6,0-l5JIIII. cJa,·mis l'tl .Sttbcylitllll"(lctis. tC'tlllilllnialfis 
w!l hm"tr:r .:rlt.nilurlit:mis. CmducyJ·Iitlii!; abJ·c>ntiiAu. ll,lphb:fthufmis. in sripirr: ctrrwna tlcxtrirlt~itlds. 

M mmulos purridos. 

llm.£m1'tJS: Crmu~rorm, nren biasphnt>rlrn pmtl'rrn Dja, proJN: Son1111rww. 9. rv. 2001/rg. V. 1\111onfn 

CmOJ .59 (holoryptts in h1-rbtlrio JjN,N.\1 6156127 a.ssu\'tllllr). 

Carpophores single. l•ileus 30 mm broad, convex. wiLh slightly depressed 
centre and small bro.'ld papilla in depression. crcnulatc at margin. sulcatc­
strime. sligh1 ly lomenrose. entire ly brownish red 10 reddish hrown (9C- D7), 
slightly darker at centre. Lamellae distant. L ;;;: 22. I ;;;: 0-1. forming a 
pseudocollarium, inlervenose. broad (up Lo 4 mm). yellowish whiLe (3-4A2), 
with ferrugineous. pubcsccm edge. Stipe 75 x 0.75 mm, filiform. holJow, 
slightly broadened at :~pex. non-insili tious, smooth, gl :~brous, ye llowish 
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white (± concolorous with lamellae at apex). dark brown (8F8) towards base: 
rhizomorphs well-developed. 

Basidiospores 9.0- 12 x 5.0- 6.0 Jtm , E = 1.3- 2.2. Q = 1.9. ellipsoid. fusoid· 
ell ipsoid to submnygthtliJorm. thin-walled. hyaline, nondcx trinoic.l . Basidia 
4-spore<l. clavme. llasidioles 15- 32 X 4.0- 9.0 Jllll. cylindrical. clavate or 
subfusoid. Cheilocystidia in Lbc form of broom cells of Lhc Siccus-type. 
17- 22 x 8.(}...10 JIIU, clavate to subcylindrical. th in· to slight ly thick-walled , 
nondcxtrinoid. similar to pilcipcllis cells. PleunK!ystidia absent. Trama 
hyphae cylindrical to subinflated. ±thin-walled. hyaline. dextrinoid . up ro 15 
Jlln wide. Pileipellis a hymcnidcnn made up of bnx')m cells of the Siccus­
type. JS- 29 x 6.0-1 5 pm. clavate or subcylindrical. th in- or less frequently 
slightly thick-walled below. slightly th ick-walled above. nondcxtrinoid. with 
7- 15 short and wide. obtuse. thick-walled. up to 9.0 x 3.0 Jt lll projections: 
thick-walled pans ochraccous yellow in KOH . Stipitipcltls a cutis consisting 
of cylindrica l. parallel. sligh tly thick-walled (up to 1.0 Jtm). nondextrinoid 
hyphae with ocbmccous brown walls in KOH. Caulocystidia abscnl. Clamp 
connections present in all ti ssues. 

Ecology - Saprophytic . ~rowing on fallen l wigs. 

Figure 2. Marasmius fPrruginllci~s(ho lotypc) : a. pilcipdlis cell s. b. ehciloeyslidia. c. b.1sidiosporcs. 
Scale bnr = 20 11m. 

REVISED SPt:CL\'lE!\S- CAMEROON: Dja Biosphere Reserve, e. 14 km ESE of Somnlomo, 9 
Ap1; 200J leg. V.Antonin Cm01.59 (holot)'Pt. URNM 6661 27). 
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Comments - Marasmiusfermginacies is characterised by having a moderately 
large. ± unifunnly brownish red to reddish brown coloured pileus. d istant 
lameLl ae with coloured edge. a thin. dark brown stipe. smaU. ellipsoid. fusoid­
ellipsoid tO subamygdalifonn b.as idiosporcs. and cheilocystidia and pilcipellis 
broom cells with short and wide projections. 

A very close species. bolh macro- and microscopically. is M. 1wdulocystis 
Pegler. It diJJers in having well-developed rhizomorphs.a fem•gineous lamel lar 
edge. and s Lightly smaller and distinctly narrower basidiospores (7.5- 10.5 x 
3.5-4.4 pm). Compared with it. Marasmirts jloriceps Bcrk. & M.A. Curt is 
has a smaller pileus ( 10- 17 rmn), more dis tant lamellae ( 14-1 8). a shorter 
(25- 35 mm). red-brown stipe and smaller basidiospores (7- 10 x 3.5-4 Jf111) 
(Desjard in & Horak 1997). J\1arasmins pusio Berk. & M.A. Curtis is a small 
fungus with a non-striate. only 4-10 111111 broad. ochre-. apricot- or orangish 
brown pileus. more distam lamellae (10- 13). well-developed Ia111cllulac. a 
small (7-18 x 0.5--{).8 mm), pale orangish brown sti pc. smaller basidiosporcs 
(8-1 0.5 x 3.5-4.5 Jim) and di fferent (narrow and long) projections of 
pileipell is hroom cells (Desjardin & Horak 1997. Singer 1976). Mtwasmi11s 
cormgatus (Pat.) Sacc. & P. Syd. has a reddish cinnamon to chestnut brown 
pileus. concolorous lamellar edges. a more robust s t i~ (25- 35 x 1- 2.5 mm). 
narrower basidiosporcs (9- I 3 x 2.7-4 Jtm) .and narrow and acute projccLions 
of cheilocys tid ia and pile ipellis broom cells (Pegler 1983): M.jlorideus Berk. 
& Broome has a sma ller pileus ( 10- 20 mm). a more robust (30- 55 x 1-2 mm). 
reddish brown stipe. smaller basidiospores (8-10 x 3- 3.5 Jtm). smaller basidia 
(14-1 8 x 4- 5 pm) and smaller chcilocystid ia and pilcipcll is broom cells with 
only 3- 5 ac..:utc projections (Pegler 1986): M. bezerrae Singl.!r bas a s mall~.!r 
pileus (7-1 7 mm). a shorter stipc (35- 50 x 0 .6- 1 mm). smaller basidiospor"' 
((8- )9-- 11 x 3.2- 5.4 Jtm) and spinulose projections or pileipellis broom cells 
(Singer ( 1976)). 

ll1arasmius fe rruginoides Antonio sp . nov. Figure3 
Pi/~o 5-10 mm /(1(0. ('(ltltp<lnu!ato 1~/ /ott' umt;xumfoto, lf'l'ittr srrioro. obsc11rr lmro. /utrolb· 
lllfrttntitiCO 1·d llllflllllim."Q. Lmndlis. L "' 18-21. librriJ.·, luteoltNtlbidb~ $/ipite. )0-65 .1' :f: 1 mm. 
1.)/i&fruc:«<, g/n&rv, tylit:r.m (Hillitlu, mf hiL{l·m nigro·lmmneo. &tsit/io:.pori.~ 11.5-J.J .r }.8- 5.2 Ji m. 
/ llsi/ormibus, riMmo-fctsiformibtts, h)lllillis. &sidils tnrosporis. Cheiftxysridiis f' cdl111is similibtts 
ctllulis typo Mornsmii sicci, ( 10-J/J-19 x 6.1-8.1 Jtm. domris w·l sutKytindmctis. tf'n lliflmicllris. 
I'I<:IITOc.~-ritliis 27-4l ;r 6.1- 9.0 pm, l·ubq/irulmt·eiJ·, ~ubfilsi/ormilm:J, tVJtrtlft':., lf'lllfillmialli.S. 
Pi/l'iJ!dli.~ hymr.niformi:i, e t•rlluli¥ .~imililms •·1'U111is hymt•flitlt:nllmis Mom:omii sini, 8,5 /.J .t J,8 7,7 
Jim, clm·otis I'd srtbcyUndrocris. tl'flllifllnirotis. CllulOC).Stidiis ilbst'ntibfls. lfyl}hisfibtlf(lfis, in stipitt tt 
/ramo dt.rtrino ifltis. Ad folia putrid(!. 

IIO/Qn1'C!S: Vtmoc:mric Ktplfbiic of Conso. l'n)l•inda ·rshopo. Ki.rongani, silm propt. horllfm 
flnimtlfimn, 2. V. 19841f'.g. 6 . R11)'1:k IMJ (hvltJI)'Jitt.l' in htrbmio RR /1731 -Y l 1/S..\f'n'flmrJ. 

~lisuppiiL>d uumc: .\f,mm.,iw;gmt/r.rriSingers. Pegler. Ke.w Bll ll. J\do:lit Ser. 6: HJ4. 1977. 

Pileus 5- 20 mm broad, campanulate, then bro.1dly campanu lare with 
rcflcxcd margin. smooth. finely tomcntosc. slightly striate almost to centre. 
deep yellow. yellowish orange (4A 7-~. 48 7- 8) or orange. Lamellae close. 
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L = 18- 2 1. I = 2- 3. free. with concolorous edge. Stipe. 30-65 x ± I mm. 
cylindrical, latera lly compressed. smooth. glabrous. lustrous, black-brown, 
with paler apex. with msty brown. wooUy basal mycelium. 

Basidiuspures I 1.5-1 4 x 3.8- 5.2 Jltn. E = 2.4--2.9. Q = 2.6. (sub)fusoid. 
clavate-fusoid. thin-wa Ued. hyaline. nondex trinoid. Basidia 4-spore<l. clavate. 
Basidiules 10-29 x 4.5-8.5 Jtm. cylindrical. clavntc. fusoid. Cheilocystidia 
in the form of broom cells of the Siccus-type. (10- ) 13- 19 x 6.2- 8. 1 Jllll , 

clavate to subcylindric<l l. lhin-wallcd. nondcxtrinoid. with obtuse lO subacute, 
s lightly tbick-wo lled projections. Pleurocystidia 27-42 x 6.2- 9.0 Jllll. 

subcylindrical, subfusoid. rostrate. thin-walled. nondcxtrinoid, wilh slightly 
refract ive contents . Tram a hyphae cylindrical to subinflated . thi.J1- to slightly 
thick-walled . smooth to finely incmstcd (subpileipcllis). hyaline. dcxtrinoid, 
up to 18 Jllll wide. Pileipellis a hymenjderm made up of broom cells of the 
Siccus-type . 8.5-1 4 x 3.8- 7.7 Jim. clavmc lO subcylindrical. entirely thin­
walled or with sHght.ly d1ick-walled apex. nondexrrinoid. wi th 15-30 digitare. 
obtuse Lo subaeULc. sometimes acute. slightly nodulose. up to 6.5 x 0.8(-1.5) 
Jllll projections: th ick-welled parts pole yellow-brown in KOH. Stipitipellis 
a cut is c<msis ting of cylindricctl . parallel. slightly Lhick-waUcd, dcxtrinoid, up 
to 5.0 JI !U wide hyphae. with brownish yellow walls. Caulocystidia absent. 
C lamp connections present in aU tissues. 

Figu~ 3. Mamsmiusfemlginoides(holCK'fi>C): a. pikipd liscclls. b. chcilocystidia. c. plcurocystidia. 
d. basid iosporcs. Scale bar= 20 pm. 
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Ecology- Saprophytic. growing on fa llen leaves, rarely on slrongly decayed 
W<X>d. 

l)istribution- So fa r known from Cameroon. Democralic Rcpuhlic of Congo, 
Gham1. Kenya and Nigeria. 

REVISED SPECD\1£. ... - CAM£ROOS: South West Provir.o:c:. Korup National P:trk.trailto l:iat. 2 
:">-lay 19% It g. P.J. Kol:k·rts K.3«l (K()-1) 39230. as M. gcmlneri). - Oiuo. 25 Apr. 19')6 1 ~:~. J>J. Kub.:rts 
KSI ( K(M) 39-IS4.1l'l M. gnrdnui).-m:~10CRi\TIC Rl:J•UHUC OJ.' CONGO: 1~hnpn Prcwilloo, 
Kisangnni , fon:st ncar 7...00. 2 May 19S4 kg. 13. Ouyck 1615 (holot)'PC· BR 11 731·91). - G Jii\_,"'i\: 
Cape Coast. Uni\·c:rsity Colkgc-. 12 June: 1911 ks- A.C. t.: o:sc: CC7131 (K. as M. gw·,fneri).- KENYA: 
C..:ntnd Province, :o;!iirobi Distril1. Nairobi. City l,..trk, 12 Murch 1968 kg. D.N. J>cgkr Kl l (K.a:> M. 
gmrlnrri). - NIGF.RIA: Ak~~o·n lbom Smre. F.kper.!Ohftm. 12 :0.1 r.y 1~ leg. R.A.i':icht"'l$lln 438 (K(~ I) 

16693. as .ll.fum ginttJS). - Cross Ri ..,t'rSIIllt'. Aking.OOan FO!"t"SI. 19 Junc 1990 leg. RA Nicholson 
{K(:>.1) 16707. as .11./~rmgini!IIS).- Cross Rhu State. Anua Ravine. 4 Juce 19ro lcg. R.A. Nicholson 
4&o (K(:>.'I) 16860. as M.ferruginerts).- DitUJ. 13 Ma)" 19891~&· R.A. Nichulsun l[y:) (K()-1)7591. as 
,\1, g(lrdnt>rl).- Cr~ Riv.!t Srul\'. Obudu Runch, ~Ape-. 1989 k g.. R.A. Nicholson 174 ( K(M) 5388, 
as .\f. gnrdntri). -Cross River State. Uyo. Anu!"l Rtwine, 6 June 1990 leg. R.A. :\"ieholson 508 ( K()-1) 

17070, liS M. sierrnlroni.~). 

Comments - Mnrasmius ferruginoitles is chnractcriscd by having a 
campmmlate to broadly cmnpanulatct deep yellow to (yeLlowish) orange 
pileus. close lamellae. a black-brown s1ipe. ratl1cr small . (sub)fusoid. clavme­
fusoid basidiosporcs. wcll-dcvclt)pcd narrow plcurocys tidia and lacking 
CC\ulocystidia. 

This species wC\s published from Africa as Marasmius gartlneri Singer by 
Pegler (1977). However. the revision of the lype spec imen (Brazil. Minas 
Gcmis. leg. Gardner. K(M) 92652) showed that the tm ei\1lii'CISmiusferm gineus 
(Berk.) Berk. & M.A. Curti~ (;;;; M. gardneri) has a smaller, 2- 10 mm broad, 
fulvous-fem1gineous. light orange to greyish orange pileus and distinctly 
longer b"sidiospores ( 18- 22 x 4.0- 5.5- 6.0) 11.m). 

Among Afric<ln species. Mnrosmius conferlrts Berk . & Broome has a brown. 
orange or brownish orange pileus .and larger plcurocystidia (25- 60( - 75) x 
10- 16(-20) }1111) . 

Marasmius clennisii S inger has a distinctly larger. 15-50 mm broad. orange­
chrome to ochraceous orange pileus. and larger hasidiospores ( 12.5-1 7 x 3-4 
11111 and 14-17 x 3-3.5 11111, respectively. Dennis 195 1. 1970. Pegler 1983, 
Singer 1976). Mnrnsmius noclunms Har. ·1:1k<lhashi has a light yellow. reddish 
yellow. light orange to orange. later brown pileus. smaller basidiospores 
(9-10.5 x 4-4.5 /1111) , very narrow plcurocySl idia (25- 45 x 4-6/Jill ) and large 
pileipellis broom cells (20-28.5 x 5-12!1111) (fakahashi 2000). 

Maraxmius lougb~tipitalu.-; Antunin sp. nov. 
/'il~o 1 JO mm lmo, j 1mio ::iftbhm:misphtrerico. papilhuo, dein conl'r.ro . /~l iter umbonlllo et pttpi!lmo . 
. srrinro. n •nrro pnllidl' gri.f,O-llllmnrinco, m11rginm1 n11rnnrinroo(l/bido. l.nmdli.f, /, - 9-12. tulnmis, 
nlbido-lur~ofis. Sripir~ 1~150 x 0.1~.6 mm, c:ylindr(lc~o. (lpictm pollidt' 1111~0. Cld OOsim rubm­
(l llrnntinco 1e/ lmmneo·m•mntinco. I.Jnsidiosporis (1 7- )10- 28 .T 4.5-6.0 I""· clnmtis. cltl l '(l/0· 
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fuJ!formilmJ~ f.:ylir.dricc-·dn•·otis. i:ylJ!ini:>.&IJ·idii:.·tt:lrus;xJris. Ch.:iluC:)'3'tUJiiJ" t:l'~tll!lli~simili/ms('t'llulis 

f)1JO ,\(tl rrumii s·icd, 12 18 .r (),0 9,0 Jllll, 1.ilrw1tiJ' \'el.~iiiiH..:olindrm:ds, rrnui11mim1is. Plrurof.)stirliis 
J5-68 ·' 6.fJ- 9.0 Jim, cylindmctis, ongustc c/owJris, ongiiSft fusrJomJibtts, u:nuimnirotis. Pilripd lis 
hynrrniformis, t ctUulis similib11S ullu/is hymtfl()drrm(ltis Mor(ISmii sicd. 11- 18 :r (4,0- )6.0-9.0 
Jflll, c:lm·mi.!• I'd su!ll:y!intlrtu:ei:. , le•·itt:r ur~imnkcui:. I'd 111/ lxJSim tem1itunkmis. Ccmloc:,\Jtitliis 
rtb.frntilm:.. 1/yphis.fihul.tuis, in sti/)itr: rt trwml rlt·xtrirwillris. All folifl pmdtla. 

llm.On?IJ$: Hrrtin, Pm••inrir. Altlrnm, Tn M II/{tJII, rommnn TnnOII/{flll, S. IX. 1997 l"R· V. 1\ntnnfn 
897.171 (holotypus in htrlxvio OR 101110-39 nssUI'llfJtr). 

Pileus 1-10 mm broad. ahnost hcmisplu:rical wht,;n young. tht,;n convex. with 
a pronounced conical papilla when young. \Vith mgulose and slight ly papillate 
centre in small (.'Cntral d..:pr..:ssion when old. translucently slri<ltC, with crenubttc 
~mel slightly inflcxed margin. sulcate, sligbt ly tomentose. pale greyish orange 
(6B6) at ccntn: . pallc.sccnt up to onmgc-whitc (5A2. soinctimcs even more 
wbitish) towards margin. Lamellae distant. L = 9-1 2. I= 0- 1, adnate to a 
pscudocollarium. rather thi<:k. not intcrvcnose. white-ye llowish (2-3A2). then 
pl'l le yellow (up to 4A3). with concolorous. entire. finely pubescent eclge. Stipe 
very long and thin. 20-150 x 0.3-0.6 nun. cylindricnl. s lightly broadened at 
apex or not. smooth. slightly pruinose at apex. lustrous. ofl en curved. except 
for ~::rcmn or pale yellow (2- 3A2 to 4A3) apex. entirely reddish orange to 
brownish orange (through 7B-c7) towards base: tOnning small abortive pilei 
on a long stipc. 

llasidiospores ( 17- )20-2R x 4.5-Q.O Jrm. E = 4.0-5.4. Q = 4.5, c lavate, 
fusoid-clavatc. cyliudrical -c l;:~ vatc , hyaline. nondcxtrinoid. thin-waUcd. 
llasidia 35 x 12 111n (only one found). 4-spored. (broadly) clavate. llasidioles 
16- 35 x 4.0-1 3J1111. (broadly) clavate. subfusoid. cylindrical. Cbcilocystidia 
in the l'onn of broom cells of the Siccu!H)'pe. 12-1 8 x 6.0- 9.0 Jl lll. clavate 
to subcylindrical. th in-waUcd. hyaLine. nondcxtrinoid. with nodulose. obtuse 
to suhflcute. slight ly thick-walled. up to 5.0 x 1.0 J.f.lll lflrge projections. 
Plcurocystidia 35~8 x 6.0- 9.0 Jllll. cylindrical. narrowly chtvat..:. narrowly 
fusoid. oft en moniliform. ofren sulx:apirate. often branched above.thin-walled. 
noudextrinoid. with refracti ve contents. Trama hyphae cylindrical. thin- to 
slight ly thick-walled. smooth or minutely incmsted. hyal ine. dextrinoid, up to 
8.0 Jim wilic. Pilcipcllis a hymcnidcrm made up of broom ccUs of the Siccus­
typo. 11-1 ~ x (4.0-)6.0- 9.0 pm, (suh)cyl indrical to clavate. entirely slightly 
thick-walled or wilh th in-wallcli base. wiLh 8- 25(- 30) nodulose.± digitate. 
subacute to acute. slightly thick-walled. up ro 5.0 x I .0 pm large projections: 
th ick-walk:d parts ochraccous yellow in KOH. Stipitipcllis a cutis consisting 
of cylindrical. para llel. slightl y thick-walled. dexrrinoid. up to 6.0 Jim wide 
hyphae. wi th ochwc~...-ous walls in KOH. Caulocystidiu absent. Clamp 
connections pre..o;;ent in all tissues. 

Ecology- Saprophytic on dead leaves, mostly on or near their veins. 

Distribution- So far known only from the type locality in Benin. 
Kt:VlSEO Sl't:CL.\1L"'i'S: Bt:NL"'i': Alacora Pruvin~o:. 'laoouguu.Otout .. -s cJe Tanullb'OIJ. 8 So:pl. 1W7 
leg. V. i\nton(n R97.172(holmype, BR 101 210·39). 
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Comments - Mnrasmius longistipitmus is a very distinct species characterised 
by having (I small, papi llate. palt: greyish omnge to onmge-whi te pileus, 
disrant lamellae. a very long and th in. reddish orange to brownish orange 
stipe. very long basidiospores. long and narrow pleurocystidia , and lacking 
caulocystidia. 

The combination of a very long stipe wi th very large basidiospores is rather 
rare among Marasmius species. Only Marasmius megistospoms Singer has 
s im ilar fea tures. However. it bas a larger. 35 mm broad. deep brown pileus at 
centre which tums through deep ferrugineous to gold brown towards margin. 
and even larger basi<l iospores (28-37 .5 x 3.5- 5.5 }1111) (Singer 1976). 

Figure 4. Mamsmius longistipirarus (holotypc): n. pilcipdlis cells. b. chci locyst idia. e. 
plcurocyslidia . d. bas idiospows. Scnlc bar= 20 Jlffi. 

Marasmius pseudotorquescens Anton in sp. nov. Figure 5 

Pilf'n 17- 19 mm fmo, ron\'~'--'"· Sll))flmbonmo, l~;l·ilu srrimo, lmf'olo-brunnf:O, CNI/10 ohsrurc brunnro. 
/..(1111l'//is, L "' /8- 20. lilxris. lwrolo-olbidis. Stipit~ 60-70 :r 1 mm, cylindracro. subtilitu pruinoro 1·~/ 

ptlbcsc:ent.:. apicf".m sri.seo·m1m111iaco, ml ba.sim obsc1trc: bmnnco. &uidiosporis (14-} 15-16(-17)" 
H.O W. 5 5 • .5( 6.0) }1111./ll~iformibliS w:l dtn·mU. h)YIIinis. &sttiiis lttrt~poris. Cheilot.y~1itliiJ·15 55 
.r 8.0- 12!'"'·fusiformihl•.t. (St!h)I)UndriH't:i.t,lngt:niformibll.t, rosrmri.t, tf'nuimlliMtiS. Pltllrtll).ttidiLt 
41-81 :r Jl- 18 I'"'· /ogf'niformibus. fusiformibus. cylir.dractis, elm-oris. stlblllriJomribi<S, ros:raris. 
lf"mliluniallis. Pil~iJNiliS hymc:nifon uis, t ullu fis J-imilib11S c:t:lh•fis h)mtnidunuuis Marrumii sicd. 
8.0 12 x6.5 9,0 Jlln. dtu·aris I'd J1tbc:ylintlrttc~is, t'UIS~illlnicaris wd ml !Jru'im tt nuinmicm'iJ·. J>if~OJ'f!tis 

.Jl- 70 x fJ,0-8.0 I'm .. rubrl/ifnrmifm.r, lngrnifnrmibtls. obn~ris 1·rl or/1/i.,, rra.u iwnkvuis, dt>_xrrinoid~i.t. 

CmdQcy.stidiis t ulf111is sinri/if)lls cdl•tlis hynr~.,Qd~mlfuis .llarosmii sicci ~r Sf'll1omribiiS. 35../j().T 7.0-
12 11 111, su~•lr1o,.mibus.jllsijormibus, logtm1ormihlu, srl!x;yli11tlmctis Cl-ru·sillmic(Uis. 1/yphis fibulatis, 



in .fripire. t'llrtlfl!£1 d l"..(lrinoidris. M rtunrtlo.t fJIUridf).f. 

Houm-,. : Democrmlc Rep11blic of ConRo. fror.Ri, Kil'll, 17. IV. 197lfcR. } . Rommeloo JR ZJ/ 6 
(holotypus in hrrbario GE/'IT(Issrn·otru ). 

Pileus 17- 29mm broad.convex. wiLh small umbo.sl.ightly radial ly striate. finely 
velvety. yellowish brown (505) wi th dark brown (7E- F6) centre. Lamellae 
rnther close. L == 18- 20. with lamellulae. free. not intervenose. yellowish 
white (4A2). with concolorous edge. Stipe 60- 70 x I mm, cylindrical, finely 
pnoinose to fi ne ly pubescent (lens). hollow. greyish orange (584) at apex. dark 
hrown (7F5) towards base. Context wi thou t any distinct smell or taste. 

Basidiospores (14- ) 15-1 6(-1 7) x (4.0- )4.5-5.5-6.0) Jllll. E = 2.5- 3.7. Q 
= 2.9-3. 1, fusoid to clavate. thin-walled. hyaline. nondcxtrinoid . Basidia 4-
spored. clavate. Basidioles up to 30 x 9.0 Jtm. clavate. cylindrical. fusoid. 
C hei1ocystidia 25- 55 x 8.0-1 2 Jtm. vcrsifonn. fusoid. (sub)cy1indrica1. 
lageniform. often rostrate. often monil ifonn. thin-waUecl . never in the form 
of broom cells.nondextrinoid. Pleurocystidia 41 - 82 x 12-18 JI ITI. versifonn, 
lageniform. fusoid. cylindrical. clavate. subutriform. often rostrate. rostrum 
often moniliform. th in-waUcd. hyaline. nondcxtrinoid, with refractive colllents. 
Trama hyphae cyli.ndrical. subfusoid. ±thin-walled. hyaline. dextrinoid. up to 
20 Jim wide. Pilcipelli..;; a bymeniderm made up of broom <:ells of the Siccus­
type. 8.0-1 2 x 6.5- 9.0 Jllll . subcylindricalto clavate, entirely thick-walled or 
Lhin-waUed at base. wi th 6-20(- 25) nodulose. digitate or conical. obwsc to 
subacute. up to 10 x 1.5J11Uiargc projections. l'ileosetae 32- 70 x 6.0- 8.0 Jllll , 
subulmc. lagcnifonn. obtuse to subacute. thick-waLled. dcxtrinoid. Stipitipellis 
a cutis made up of cylindrical. parallel. slightly thick-waLled . dextri.noi<l. up to 
5.0 Jtm wide hyphae with tx:hraceous-olivaceous walls in KOH. Caulocystidia 
in the fonn of setoid broom cells or setae, 35- 60 x 7.0-1 2 Jtm, awl-fonn. 
fusoid, lagcnifonn. subcylindrical. thick-walled (up to 1.5 pm) at least in upper 
part. concolorous with stipitipellis hyphae. nondextrinoid. Clamp connections 
present in all tissues. 

Ecology- Saprophyt'ic. growing on dead twigs. 

Distribution - Known only from tbe Democratic Republic of Congo. 

REVISED S I'ECJM&~S -DEMOCRATIC REPUBUC OPCONGO: lrangi. Kivu . 17 Apr. 1972 
k.;. J. KammdooJR Z316 (holul~. GENT}. - Kisantu. 11170. 11.-t::. H. V:mdcrysl s.n. (UK A768. ~t; M. 
cnsto,u:ow!lrltinus). 

Comments - Nfnmsmius psettdolorquesc£•n.s is macroscopically simi.lM to Lhe 
European /11. torquescens QuCI.. and is characterised by having a yellowish 
brown pi leus with dark brown centre. fusoid. (sub)cylindrical. lageniform 
chcilocystidia (not in the fonn of broom cells), large. refractive pleunx:yst idia 
with a similar shape as Lhe cheilocystidia and by the presence of pi leo- and 
caulosctac. 
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Figure .5. Mllm~·mius pseutlowrqfle,w·em· (hulotyJ><:.): :1. pileipdlis celb , h. pileoso:FJ:tc, c. 
p leurocyslidi:t. cl . cheilncyl:ilillia. c. basicliOSJXli'"CS. r. caulocyslill i:t. Sc:tk bar = 20 Jllll. 
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The presence of fu soid. (sub)cylindrical. lagcniform. often rostrate chcilo~ 

cystklia represents an un ique chamcter in sect. Sicci. Only Mt~rnsmius 

mengoe)1sis Pegler has similar cheilocystid ia. However. it has a small (5- 8 
mm broad). reddisb brown pileus. white lamellae. a smaller Stipe (25- 35 x 
0.3-{).7 nun), distinctly smaller basidiospores (7.5- 10 x 4- 5 Jtm), smaller 
pleurocystidi.a (25-45 x 8- 11 Jtm). and no pileosetae. 

1Wara.Hniw; rammelooi Antonio sp. nov. Figur~6 

l'ileo -1 mm lmo. com·uo. ~·tt1MtQ, pMiide (ltlrcmriti(."Q·O(:hraci!Q, t't:nrro obst·uriore. Wmellis, L. • 
fYVI 12, twir ir~suf(lriur bmnn~i.t. Sripitt' 3-J nmr lbnxn, r ylintfMN'o, pruitii).M, jtmlfl nJbidn, 1/lin 
brrtmri!O. Basidiosporis 13.~16.9 -~ 3,8--1.6 I"''· di!Witis \'I![ ,_.lllwlto·lac:rimoidl!is. hy<~linis. &lllidiis 
tdra.sporis. Cl:ti!ocystidiis 20-37 .l5,0-6.9 JWI, cylimlwui.s w:l c/a1·(1Jis, in~g11lluibus l 'r/ coroli.Utf~is, 
crrusimnit"!llis. l'ilei~llis hym;;nifont~6·. e cdl11lil' l'imiliblls cdllt!is hymenitl;;nootis Ma msmii l'i,·d. 
10,8-l / x 7,7-11,5(-171 JWt, r lm·mi.f, rrmti11tnirmis1·el npic~m /r ,•irerrrnssiumirmis. Ctmlocysridil.rr­
ctllulis simifib•ts-ctllrflis hymtnbdtrmoris Alorosmii sicci. 7,7- U x 5,4-6,6 JWI, rtn11imnicmis. Nyphi's 
jilm!nris, ;, sripit(: tl lrom(l dt:arirwidtis . .Ad ranmlos puuido.s. 

lfowrri'U.S: .lftmrililll', 10. VI. 1990 leg. J. R(//mt:doo 9251 (hololy~. HR 6901-15). 

Pileus 4 mm broad. regularly convex. membnum<..-eous. sulcme . finel y 
tomentose. pale orangish ochraceous (paler than 7 .SYR 8/4). slightly darker at 
<.:en tre. Lamt llae distant. L = c. 12. I= 0, adnate. nam>w, with irre&,ru larly dark 
brown edge. Stipe 3-4 mm long. cylin<lrical. fi ne ly pminose. ± white when 
young, then brown. non-insiti tious. 

llasidiospores 13.5-1 6.9 x 3.8-4.6 p m. E ~ 3.2-4.5. Q ~ 3.8. c lavate, 
t'hJ vatc- l t~crimoitl. thin-walled. hyaline. nontlcx trinoitl. Basidia 23- 30 x 
6.9- 9.6 Jl lll . 4-sporcd, clava te. n asidioles 15- 29 X 2.5-8 .0 Jlln, cylindricaL 
clnvatc. C hcilocystidia scaucr..:d among botsidiolcs. 20- 37 x 5.0- 6.9 pm. 
cyl indrical to clavate. irregular to suhcorat loid. th in-walled. nondextrinoid, 
hyal ine. Pleurocystid ia absent Trama hyphae cyHndrical. thin-walled. 
hyal ine, dextrinoid. up to 8.0 pm wide. l»i leipellis a hymenidenn made up of 
broom cells of U1c SiL-cus-typc. 10.8- 2 1 x 7.7- 11.5(- 17) Jl lll. clavate. entirely 
thin-wa lled or slightly thick-walled at apex. Stipitipellis a cutis consisti ng 
of cylindrh:t~l , parallel. thick-wctllctl (up to 1.7 Jtlll) . nondcxtrinoitl. up to 7.5 
Jllll wide hyphae. Cau locystidia 7.7-1 4 x 5.4- 6.6 /tm , in the fonn of clavate 
to subcylintl rical. thin-walled. hyaline broom cells. with subacute to acute. 
nodu lose, thin-walled, up to 7.0 x 1.5 p m large projections, with trnnsirional 
fonns to s imple, ± cylindric..·al. irr..:gular to subcoralloid, thin-walled cells. 
C lamp connections present in all rissue.s. 

Ecology - Saprophytic . growing on a dead twig. 

Distribution- So far known only from the type locality in Mauri ti us. 

Kt.-:VlSt:U Sl'tXL\1£NS- M i\ UIU THJS: IO Jun;:. 1990 kg. J. N. ammo:loo925 1 (hololype. HR 6W'1· 
15). 
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Comments - J\tlarasmi ltS rammelooi is characterised by having small 
carpophores wilb a very pale coloured pileus. distant lameUae with coloured 
edges. a short stipe. moderately large basidiosporcs, scattered. irregular 
lO subcoraUoid <:heilocystidict whi<:h are cyLindrical to clavate (not in the 
form of broom cells), a pileipeHis consis ting of broom cells of the Siccus­
type. well -developed caulocystidia in the fonn of broom c.:ells and lacking 
pleurocystidia. 

A very dose species seems to be .~. lweomarginatu~· Desjardin. Rctnowati & 
E. Horak. It has slight ly larger carpophores (pileus 5-17 mm hroad) with an 
only at margin slriatc, brightly orange. then omngish white to white pileus. 
Jess numerous lamellae (7- 9) with hrightly yellow edge.~ and an ornngish 
brown stipc at apex (Dcsjun.lin & al. 2000) . . ~larasmiu.s tenui.ssimus (Juugb.) 
Singer has a distinctl y larger. 15-40 mm hrofld, reni fonn to suhorbicular. huff 
to r.x:hraccous, pale to grey-brown pileus. more distant lmncllac (L = 3-6). an 
ahsent or only very short eccentric stipe which is concolorous wi th the pileus, 
distinctly smaller basidiosporcs (6.5-1 0.5 x 4- 5 Jllll) , and chcilocyst idia in the 
l'orm of'± poorly developed hroom cel ls (Pegler 1986). 

Figure 6. Mllmsmius rmnmeltxJi (hulotyp.:): a. pi lc ipellis cdl.s, b . ba:-itliuspl.II"CS. c. chei locystic.l ia, 

d. caulocyslidia. Scale. bar = 20 Jlnt. 
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Marasmius robertsii Antonio sp. nov. Figure7 

Pilt'D liSqtte 5 mm lmrJ, lllbido. IAmdlis spar:ris, L .. 8- 9, non-c<JI!arimis. Stiplu: c. J-.J mm Iongo. tenuf, 
cunaro. albitlo. !Jasiiliosporis 11- / S(- 16) .f J.S- 5.5 Jim, fiuiformibtcs, hyaiinis. &uidiis tt'tro.sporis. 
Chei{Ct:ystitliis t: cdluli.!>' similibft~· t't:llt1/is f)'JI(J Marasmii ~·it·d n:t .lftlrasmii rowlis mm:dentibus. 15 
25 ;r 5,.5- 7,0 11m, rlnwlli3, temtiwnirmis. Pll'llfflr)'!ltidii.t 26-35 ;r 9,0-1 J I'"'• :t: ftt.Wformibrts, dmmis, 
rostrrttis, wwitmliC'(JJiS. Pil<'iJNlris hymrnijo11nis, t ullulis similibuscdlttlis hyml'nodtrm(ltis MorMmii 
sicci 1·d .\ltmiSmii rota/is tmnsientibus. 11- 25 x 7.0- l'lstm. dtnalis. :mlH.:y/i,;tlmctis, t .. mtit•miclllis. 
(.f.,ulo..)•:.Tii/iis ttbser.ribtu. Myt·elio bttsrl/e t l UII ct:lltllis :.1i11ilibus t'elfttli.:. h.Hr.enOI.kTIIItJiis Mt1m!>mii 
.~irri, d;:xrn'nnidris. llyphi.rfibulmis, in stipirr r1 rmmn dr_xrriMidris. M dr1rimm. 

llown7'tiS: C11m~rocn. Pro l'inrin &mh 1\'tst, IJTM pro tecta Komp, Zfi. IV. 1996lrR. P J . Ro!Nn s K 129 
(holoryp11S i n Fttrbt:lr io K(.\IJ 42916asstn'(l/lfr}. 

Macroscopic description not ava ilable. only collector's notes completed with 
n<>Lcs about herbarium spt.-cimcn. l')ileus small to minute. up to 5 mm brond. 
white. Lamellae very few. L= 8-9. I =0- 1. sometimes branched , not collariare. 
Stipe c. 3-4 mm long. thin , curved, centraL non-insititious. white. 

llasidiospores 11-1 5(-1 6) x 3.5- 5.5 Jim , E; 2.6--3.4. Q; 3.0. fusoid. thin­
walled. hyali ne, nondcxtrinoid. Basidia not found. Basidioles 12- 23 x up to 
10 Jim. clavate, fusoid . C heilocyst idia in the fonn of broom cells of the Siccus­
type wi th transient fonnstothcRotalis-typc, 15- 25x 5.5-7.0 pm,davatc. thin­
walled, nondexrrinoid. Jlleurocystidia 26- 35 x 9.0-1 I pm. ± f'usoid, clavate, 
rostrate, obtuse. thin-walled. nondextrinoid. with slightly rcfnll.·tivc contents. 
Trama hyphae cylindrical to suhinflated, thin-wallecl , dextrinoid. smooth or 
minutely incmstcd. up to 14 Jllll wide. Pilcipclli.s a hymcnidcnn made up of 
broom cells of the Siccm:-type with transient fonns to the Rotalis-type. 12- 25 
x 7.0-I 2Jtll'l , clavate. subcyliudrical. thin-walled, with± fmc. digitate. obtuse 
to subacute, nodulose. thin- to slightly th ick-walled. up to 3.0 x 1.0 Jtlll large 
projec tions. Stipitipellis a cutis consisting of cylindrical. parallel, thick­
walled, dextrinoid. up to 5.0 pm wide hyphae. Caulocystidia absent: at base 
with long. narrow (up lO 4.0 Jtm) . thick-walled. acute to subacute. dcxtrinoid 
hairs. Uasal mycelium with minute. s lightly thick -walled, dextrinoid hroom 
cells with loug proje<:lions (''Amylojlagellula- lypc"). Clamp connections 
presem in all tissues. 

Ecology - Saprophytic. growing on Lrapped aerial Iiller and on a Iiana. 

Distribution- So far known only from Cameroon. 

Re\·ised specimens; Cameroon: South West Pro\' incc, Korup ~ational Park, 26 ~\pr. 19961c:g. P.J. 

Roberts Kl 29 (holot)'pc-. K{M ) 42926). - Oiuo. ~unckmbz. 8 Apr. 199J lc:s. R. Watlins (13). 

Conunents - Marasmius robensii is characteri sed by having very small 
c::trpophores with an up to 5 mm bro:td. white pileus. very fe\v. sometimes 
branched. not collariate lamellae . a thin. curved. central. non-ins ititious, 
wbite stipe. moderme l.y large. 1'usoicl basidiospores. cheilocyslidia in the 
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form of broom cells of the Siccus-type with transient forms to the Rot.alis-typc. 
fusoid or clavate. rostrate pleurocystidict. a pi.le ipellis made up of broom cells 
of the Siccus- type with transiem fonus to the Rotalis-type with± fin e. digitate 
and shon projections: caulocystid ia are lacking and it has minute. slightly 
thick-walled broom cells with long projections (of tl1e Amylojlagellula-type) 
in the basal mycelium. 

This specie.o; is apparentl y similar to Mllmsmius pseudoaraclmoMeus Dennis 
(= Amyl~fl"gel/u/" pseudoaraclmoidea (Dennis) Singer) (Dennis 195 1. 1970). 
which has less numerous lamel lae (4-6), larger hasidiospores (18-1 9 x: 4 Jr m) 
and longer project ions of the pilcipcllis broom cells. Marasmius rubertsii, 
having well -developed dex trinoid hroom cells wi th long projections on its 
basalntycdium, resembles an Amyloflagellula spc1.:ics. However. il possesses 
chcilocystidia in the fom1 of broom cells and flagclliform proj cc1ions of 
pilcipcllis cells Hrc nol developed. Therefore. il is described wi lhin lhc genus 
Marn.smitl$. 

Figure 7. Mt1msmius robtrrsii(hoiOLypc): a. pik ipeUis cells. b. chcilocystidia. c. pleurocystidia. d. 
basidiospon..·s. e. Amyloflagellula-type broom cells in basal mycelium. Scale bar = 20 Jtm. 

1\1arasmius rubroslipilalus Anton in & P. Roberts sp. nov. FigureS 

l' ileo 6-15 mm /mo. conico wd p{nno·conico. la·iut papillmo, .ndHiliu~r srrimo, s riuo·bnmneo. 
Uunellil', L • /6 - 18, llfi811Sfil~ JHtllide li<teis 1·d hueoiO·Tl/brrl•, ltde brmmer1 mt:cl/ltuil'. Sripit~ 
25--10 :t wrq111: 0,5 mm, rylitlflrol'l:o, glnbro, npicl'.m JXIllidr lllti'.O, nd bosim nurtmtinr.o w•l obUllr't: 
FllbfY). & uidiosporis 8,1-10,5 x 3.7-4.8 J<lll. rJ/ipsoitkO·fiiSifonnibus 1·rl fusiformibus, hynlinis. 
!Jnsidiis tm'l&Spotis. Chr>iloeystidiis e cdlldis simiJibt.u· ulluli.s f,IJW Mllf'liJ'mii sicci. 9.0-15 .r -I.Q.-8.0 
wn. t•y/irJ/mctd:; 1'd J·ubc.'immi:.. 1'/~urol.)'stitfiis 26-45 x 7,7 II Jim, fiu·ijon11ih1u', sribC)Jimltaceis, 
ra111itrmicn1i.~. Pilript"lli.t hymrniformis, r fY.flllfis ,fimilibll.f rrllufis h)mrnidrt mmi.t Mnmsmii .firri, 
9.0- 16 .r6.0-8.5 Jitll, dm'fuis. pytiformib:ts 1·tl Slfix:ylindmuis. rtnuirur.iooris. nd bn.sim r~m1itunicntis. 

Cmlloc;stitliis libsemibus. 1/ypllis fJmlmis, in stipite et ltflll/(1 tlettrUroideis. Adfolin pwridn. 
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lfown1'11S: Cnmeroon, Pro ,·i11rin Sowh ~<!.\~, IITM [H"Otrrtn Kom11, 4. V. 1996/r-g. P. J. Roht'rts K-193 
(holorypllS in lutrbt:lrio K(.\ 1) 39594 custn'llm r). 

Pileus c. 6-1 5 nun broad. conical to plano-l·oni~.:.·al. sometimes slightly 
pa pillale. slightly striate. matt. grey-brown. Lamellae moderately close. L = 
16-1 8. L = 2- 3. ±narrow. ,,:ream to pale buff. wi th brown spoth.:d edge. Stipe 
25-40 x up to 0.5 mm. cylindrical. smooth. glabrous. lustrous. cream at apex. 
orange to dark red towards bctsc. 

Basidiospores 8.2-1 0.5 x 3.7-4.8 Jtlll . E; 1.9- 2.6. Q; 2.2. ell ipsoid-fusoid 
or fusoid. thin-walled. hyaline. nondexLrinoid. Rasidia 24 x 7.5 pm (onl y one 
found). 4-spored. clavate. Basidioles 14-26 x 4.5- 7.5 Jtm , fusoid. clavate. 
cylindricaL C heilocystidia in the form of hroom cells of the Siccus-type, 
9.Q-15 x 4 .0- 8.0 11111. cylindrica l to subclavate. thin-walled. nondextrinoid. 
with thin-walled. nodu l ose~ obmse to subacute , up to 7.5 x I.2 Jll11 projections. 
Pleurocystidia 26-45 x 7.7-llJtm. fusoid . subcylindrical. o ften with an obtuse 
rostmm. often originating in the suhhymenium, thin-walled. nondextrinoid, 
with refract ive contenlS. Tram a hyphae cylindrical to subinftated. thin-waiJed. 
hyaline. dextrinoid, up to 12 Jllll wide. Pileipellis a hymcniderm made up of 
broom cells of the Siccus-type. 9.0- 16 x 6.0-8.5 p m. clavate. pyriform or 
subcylindrica l. thick-walled with± thin-wa lled hase or ent ire ly slightly th ick­
walled. with 10- 25 nodulose. obtu se to sub<lc ute. slightly th ick-wa lled. up 
to 10 x 1.2 pm projections: thick-wal led pans ochraceous brown in KOH. 
Stipi tipellis a cutis consis ting of cylindrical. parallel. slightly th ick-walled . 
dextrinoid. up to 6.0 Jllll wide hyphae, with ochrnceous {reddish) brown walls 
in KOH. Caulocystidia absent. Clamp connections presem in a ll tissues. 

Ecology- Saprophytic. growing on fallen le.1ves. 

llistrihutinn- So far known onl v from the tvne localitv in Cameroon. 

Figure S. Marasmi11s mbltJsripiraws (hOIOlype): a. pildpellis cells. b. chcilocyStidia. c. 
plcumcyslidia. d. basidiosporcs. Scale bar= 20 Jllll. 
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Mcxl'il.<d specimens: Cameroon: South We$! Province, Korup Kmionut P'.ari:, truil from Rengo Cump to 

Ekund~Kund.:, 4 :\<lay 199(, leg. P. J. Roberts K<193 (ho! oty~. K(~·l ) 39594, as M. ~p,.gm.::Jnit). 

Comments - Morosmi11s mbmslipitmus is characcerisccl hy having a conical 
to plano-t.:onici! l. b'Tcy-brown pikus, dose lmncllac. em orange to c.lark red stipc 
at base. rathe r small basidiospores, rather short pleurocystidia. ralher small 
pilcipcUis broom (,:ells and chcilocysticJ i:.t : caulocystidia arc lacking. 

A vcryclosespeciesseems to beM. spega:ziniiSacc. & P. Syd .. which especially 
di ffers in having an orange-fermgineous. at margin paler pileus. an umbrinous 
to black stipe. narrower basidiospores (8.0-1 0 x (2.5- )3.0- 3.5 (-4.0) Jllll) , 
larger chc ilocyst idia ( 15- 22 x 7.5- 9.0 J<lll). broader pleuro-cystidia (35- 55 x 
10- 2 1 Jim) and a pileipell is or two types or broom cells. 

Among other small-spored Marosmius species . Marasmins noclurnns Har. 
Takahashi has a light ye llow. reddi sh ye llow. light orange to orange, later brown 
pileus. very narrow pleurocystidia (25-45 x 4--6 }till) and large pi leipellis 
l>room cell s (20- 28.5 x 5-1 2J<lll ) (Takahashi 2000): M . hylaeae Singer has a 
rusty spad iceous pileus wilh lighter brown margin and smaller pleurocystidia 
( 18- 35 x 5.5- 7 Jim); M. pseudocorrugams Singer has a larger (20- 62 mm). 
dull cinnamomcous. sometimes oLivaceous tinged pileus: Nl . a z.tecus Singer 
has a brightly ochraccous hrown to msLy brown or orange pileus. a longer stipe 
(4()-106 x (0.8- ) l-2.5mm) and largerbasidiospores ((7.7- )8- 13 x (2.5- )3-4 
ltm) (Singer 1976); moreover. none or them has a simi lar sripe colour. 

Marasmius striaeplleus Antonin sp. noY. Figure 9 

l'i /I'(J 15- 30 mm /mo. M mpflmt/llto ,.tl (lpJ1fnnlllo. (11/MIItihtYJ- !wtmn~, rl':ntro bmtmi'(J. pll]lilk .wrim(l. 
Lamtllis . I. = 17- 20. adnatis. a/bidis. Sripitt 40-60 xI mm. cy findracto. glabro. jtmio pal/ide. tlt ln 
obsc11rt bl'lumeo. &si<liosporis 15.5-I BJ(- 19.21 x J,5- S,O Jllll. c:tmruis. nngttSit: laaimoidt:is 1-e/ 
fusiformilms, hyfllinls. Chl'liOt:)'J'tlfilis l' t".lltJls .rimililms •:dluli.1· typo Mnm~;mii ~h:d, 10.8 /6,2 x 5,.J 
R.5 11m, dorm is \'l'l suhrylindmr-eis, rermiumirotis. f>ifeipdli.f hymeniformis. ,. r f'llu/is similibu.f r e11ulis 
hymenitft m1mls .\/(lmsmii 5icci. J0- 15.5 x 6 ,6-9,1 ,, ,.,, clowm's I'd cylintfro<tis, termiwnirorls, opin m 
l ltbtiliter crrusimniauis. Cauloc)stitliis ablt:tllibus. /(\'phis fi lmkui3·, in sripit~ et fTWIKI tle.ftrinoltl~tis. 

In ligno Jllltritla .-t 1111 t:onif·l'm tvboris. 

lfowm·us: Htmmtli. l'ro1·inritt H11nui, Kigwerut. si11·ll Kig-..·cr;ll, 22. II. 1?7') l1•g. J. Rtmmwloo fi 72.-l 

fholorypt~· in herbar io HH /JIJ53·22 cw ·enomrl. 

Pileus 15- 30 mm broad,campanulme to applanate, membranaceous, apparently 
glabrous. slightly mealy under lens. sulcate ± up to centre. orange-brown 
(6C8). darker. brown (6D5) ar centre. wilh paler stripes. Lamellae dis1a111, 
L = 17- 20. I= 0-1 (- 2). adnatc. moderately large (2.5- 3 mm). thin. white. 
then slightly darker. with concolorous, finely pubescc111 edge. Stipe 40--60 x I 
mm, cylindric.:al. smooth, glabrous. hollow. pale wh~:n young. then dark brown. 
Smell indistinct. Taste fungoid . 

Basidiospores 15.5-1 8.5(-19.2) x 3.5- 5.0 J<lll. E = 3.4-4.6, Q = 4.0. clavate 
to narrowly lacrimoid or h•soid. thin-walled, hyal ine, nondextrinoid. Hasidia 
not fou nd. Basidiolcs 11.5- 26 x 4.5- 7.7 Jllll. cylindrical. clavate. f·usoid. 
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Cheilocystidia in the form of broom cells of the Siccus-type. 10.8-1 6.2 x 
5.4-8.5 pm, claval\! to subcylindrica l. cmircly thin- . rarely slightly thick-walled 
below. s lightly to distinctly thick-walled above. with nodulose. digi tate . up to 
12 JllTI long projections. PleuroC):stidia abscm. Trama hyphae cylindrical 
to subin llated. th in- to slightly thick-wal.led. dexLrinoid . up to 12 }till wide. 
Pileipellis a hymcnidcrm made up o f bnxnn cells of the Siccus-type. 10-1 5.5 
x 6.6-9.2 Ji m, clavate or cylindrical. thin-walled with slightly thick-walled 
apex, with 3-1 5 conical to subuhnc. mostly subacute, thick-walled . up lO 20 
x 2.1 pm projections: thick-walled parts ochraccous in KOH. Stipitipellis a 
cutis consisting of cylindrical. parallel. sliglnly lhick-waUcd. dcx trinoid. up lo 

6.0 Jtm wide hyphae with ochraceous yellowish walls in KOH. Caulocystidia 
absent. Clamp connections present in <til Lissuc:;. 

Ecology - Saprophytic. growing on dead and decaying wood as well as on 
bark of a li ving Lrcc. 

Bistribution- Known only from the lypc locali ty in Bunmdi. 

RF.VISF.OSPt:CrMEJ'I;S: RURt;NOI: Bururi Pro,·ioct' , Kigwcnu, Kigwcnn Forest, 22 Fcb. 1979 lcg. 
J , Rarnmcloo 6724 (ho!otypc. OR 11953·22). 

Figut"¢ 9. Mumsmius srriMJiileus (holotyp •. :): a. pilcipo! ll is cel ls. b. chdlocystidia. c. ha:.idioSJXM\:S, 
Sc:.tl t: bar= 20 Jim. 
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Comments - Marasmius striaepilens is characterised by having a rat.her large. 
slriped. orange-brown to brown pileus. distant lamellae, a <.lark brown stipe. 
moderately large bas idiospores and large projections of cheilocystidia and 
pilcipellis broom cel ls. lL lncks plcuro- and caulocystidia. 

Marasmius c:orrugaws (Pal.) Sacc. & P. Syd . has an only at margin striate, 
othcnvisc rugulosc pileus. a shorter stipc (20- 35 x 1- 2.5 mm) nnd s mall~.:r 
bas id iospores (9-1 3 x 2.3-4 JIIU) (Pegler 1983): M. trinitatis Dennis differs 
especially in hav ing only 9-1 1.5 x 3.5-4JIIll (Singer 1976: 8.3-1 2.5 x 2.7-4 
/tm) hasidiospores(Dennis 195 1. Desjard in & Horak 1997): M.jirfl-iceps Berk. 
has a smaller (10-1 5 mm), non-striate pi leus. smaller basid iospores ( 10-1 2.5 
x 4-5 111n) and smaller chcilocys1idia (7- 9 x 3-4 Jtm) and pileipeUis broom 
cells (7-10 x 4-7 11111) (Pegler 1986). 

Mara.,·mills tauougm1ensis Ant1min sp. mw. Figure 10 

l 'ilt:q 9 20 mm /at(), /(Itt: tl.lm't'O I'd t"Qil\'t.~O. j1mio pflpifltlto, tl!!i11 um!Jilicmo tlun 1·d ~~·flt: JHipi/lt:, 
.urintO•SIIIrmo, rentrt:J r ug1:lbso, (1/)SNIT( brmwr.o·nurtmtinra, dl•in pnllitlr gri.~~lJ· w-1. flllrflntifllVl · 
brum!f'O, mt~rginrm Ollron tiO(.Vl·ochrocro. Lomr/Us. L • (8-J /0-16. adnmis. pa/Ud(' ochmcro-/w('is. 
Stipite I J-JJ .1' 0.2-0.8 mm. cylindrt~e:r:t>. gtabro. junit> opium s:Wtilitu pfldti()SO. albido. dr:i11 JXI/Jidr. 
o,·hnu:ro l'ellmeo, tid lxisimmuMtiflco-/Jrunllt:O I'd o~·c/ur: bmllm!O. &ISitliruporis( 11.5 ) 12,5 15.5 
,\' 3.5-5,0(- 5,5) (1111, clo\·mi.~ w•l jflsiformibus. hyfllifli~. Ch.-ilOC)wti'dii.~ r r,lfulis similib.ISrrllulis t)JU> 

,\lamsmii sicci. ( 10-)JZ- lOf- U ) :r -1,5-10 I'"'· ongf/St(' dol'(uis l'rl subcylindmctis. trnuifJ(ITittolibus. 
l'ileipr:llis h,l'mtnifonm"s, e cdlldis similibusctll!llis hymr:llidr:rm(lfis Morrumii sicci. JJ - 20(- 15J.l6,0-
l J 11111, .._1m·mis I'd (.')'finlfrtl~·ds, tenuiwnit·mi~· t:t tlpit·r:m llfbtilittr t·ms~iwnitYIIiS I'd cmssiwnit·mis. 
Caulory.widiis absrntih11s. ll}phi.~ fihu!mi.s, in .~1i11iu. r:t frflntfl dt!.Tirinoidf'is. t\d llgMm f't rom11/o.~ 

pt•tridos t't (ld conium (lr/xJri:r. 

/Jown'l'ttS: /Jrr~in . Pro1•ind<1 Atnoolll , Tnnougou, ('{ltorMtn T(lnougou. 9. IX. 1997 1"8· V. t\r~t011fn 

R97.190 (holotyptiS in hrrlwrio RR/01215 ·5-1 msf"r. ·mur). 

Carpophores single. Pileus 9-20 mm broad. broadly conical to convex with 
a small conica l cemral papilla when young. then± conical to almos t Ctpphmatc 
with central depress ion with small papilla or withom it. with involute. then 
straight to sJjghtly uplifted. crenulate and slightly translucently striate margin. 
striate·sulcate. fi nely tomenrose. slightly mgulose at centre. brownish orange 
(6B5-Q. 6B-c8. 7C7- 8) at centre . and slightly paler (5-QA5) towards margin 
when young. pallescent to pale greyish to orange brown (685-7. 6C6) at 
centre and orange·ochra<:eous (5- 6A5) towards margin when old (rarely 
almost whitish at margiu when old). Lamellae d istant. L:;;; (8- )10-1 6. I :;;; 
0-1. broadly aUnatc to an ndpresscd pscudo·collarium. narrow (up to 2 mm). 
s lightly intervenose at base when old. pale ochraceous·cream (3- 5A2-3) when 
young. s lightly paler (3-4A2) when old. with concolorous. finely pubescent 
edge. Stipe 11-33 x 0.2-0.8 m.Jn. cylindrical. slightly broadened at apex. 
slightly broadened to subbulbillose. mostly slightly curved. lustrous. smcx>tb. 
glabrous. very slightly pminose at apex when young. translucently whitish 
when very young. then pale ochrac\!ous to cream·<x:hraccous (3- SA2- 3, ± 
concolorous with lamellae) at apex. through an orange·brown zone up to dark 
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brown (7- 8E- F7- 8) towards base; with well-developed dirty yellowish pad of 
basal mycelium on subsmuc around Stipe base. 

8asidiospores{ll.5- ) 12.5-15.5 x 3.5- 5.0(- 5.5) Jllll. E= 2.6-4.0.Q= 2.9- 3.4. 
clavate to fusoid.t.hin-wallcd. hyaline. nondcxtrinoid. Basidia 27- 32 x 6.5- 9.0 
Jllll. 4-sporcd. clavate. Basidioles 13- 38(-43) x 3.7-10 Jllll . cylindrical, 
clavate. fusoid. Chei lucystidia in the fonn of bnxnn cells of the Siccus-type, 
( 10- ) 12-20(- 24) x 4.5-1 0 Jl l\1 , (narrowly) clavate to subcylindrica l. thin­
walled. nondcxtrinoic..l . wi th mxlulosc. thin- to s lightly thick-walled. short, up 
to 3.0 x 1.0 1nn projections: mixed with rare smooth clements. Pleurocystidia 
absent. ·n-ama h yphae cylindrical to subinOatcd. tl1in- to sligthly thick-walled. 
dcxrrinoid. up to 20 Jllll wide. J>ileipellis a hymcnidenn made up of broom 
cells of the Siccus-type. 11-20(- 25) x 6.0-Il Jllll. clavate or cylindrica l. thin­
walled with slightly thick-walled apex. mixed with entirely thick-walled ones. 
wiLh 10-25(- 35) digitate. nodulose. obtuse Lo subacute. slighLiy thick-wa lled. 
up to 4.0 x 1.0(-1.5) pm project ions: some cells transient to sulxoralloid 
br<xlln cells: thick-walled parts ochraceous in KOH. Stipitipdlis a cutis 
consisting of cylindrical. parallel. slightly thick-walled. dextrinoid. up to 5.0 
JIITI wide hyphae with hyaline (above) to oehraccous (OClow) walls in KOH. 
Caulocyst idia absent. C lamp connections present in all ti ssues. 

Ecology - Saprophytic. growing on dead and decaying wood and twigs as wdl 
as on bark of a living tree. 

Distribution- Known only from sc;vcral localitics in Benin and the; Democratic 
Repuhlic of Congo. 

RF.VISF.OSPt:Cm·IF.KS- Rf~''IN: Amconl Provinoo, Tunougou, OloutcsdcTrmougou. 9 Sept. 1997 
kg. V. Antonio 097.190 (holotypc, 0Rl01225·S4). - Ditto. 8 ~pt. 1997 kg. V. Antonio D97.176(DR 
1012 14-43). - Ditto. 26 Aug. 1997 leg. V. Antonio U97.10S (UR).- Atacora Province, Kounagnigou. 
3 S~t. \91.fl kg. V. Anton fn U97.14S (Ul( 10l1 Sl:S· I7).- A UICOC'J Provine.:. Kof:l, 2');\ug. 1?>1 kg. 
V.Anton!n ll97.122(RR 101166-92).- Borgou J'II'OVince. \Vnri Muro, 21 Aug. 1!)97 leg. V. Anton{n B 
97.74 (DR 101122-48}. - DD10CRATIC RF.rUUUC Ot' CONGO: Katanga f'roviiK'c. f'lat cau de 
Hiano. Mcngi.4,\ pr. 19S61q;. J. ~hrcurs 1594 (HR 8343-01}. 

Comments - Mnrasmius tmwugouensis is characterised by having a rather 
small , brownish orange to pale orange-brown pi1eus. distant lameHae. a 
fi liform. orange-brown to dark brown stipc. moderately large basidiosporcs 
and very short projections of cheilocystidia an<l pi.leipellis broom cells. It lacks 
plcuro- and cauhx.:ystidia. 

Collection .1. Schreurs 1594 differs only in having longer projections of the 
chcilocystidia (1.5- 5.5 Jim long) and pileipdus broom cells (3.5-7.5 Jllll 

long); in other fe:ttures. it agrees wi th the other mentioned collections. 

Among species of series Leonini without1.:au locystidi1.1 and with t.•hdlo-cystidia 
in the form of hroom cells. Mnra.smius subconinrus Petch has a paler. ligh t 
orange. 4- 7 nun broad pil~us . lmndla!! wilh an or.mge edge. a smaller (7- 11 
x 0.05-0. 1 mm), dark hrown to black s[ipe and smaller hasidiosporcs (6.5 x 
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2.5 Jtm) (Desjardin & al. 2000): M. berteroi (L~v.) Murrill has an only 2-11 
nun broad pileus (8-1 5 mm broad according to Singer 1976). and an entirely 
brown to dark brown stipe (Desjardin & al. 2000); 1\1. corrugmns (Pat.) Sacc. 
& P. Syd. has a 10-47 mm broad pileus. a more robust. 20- 33 x: 1-2.5 mm 
stipe. smaller. 7.5-11 x 3-4.5 Jllll basidiospores and smaUcr. up to 20 Jtlll long 
bas idia (Pegler 1983. Singer 1976). Marasmilts bambu.tiniformis Singer ha~:; 

an only 3-12 mm broad, orange bufr to pale reddish brown pileus, lamellae 
with an orange-brown edge. and larger basidiospores ( 15- 18 x 3-4.5(-5) Jtm) 
(Desjardin & Horak 1997. Singer 1976): M. onoticus Singer has an only 5~ 
mm broad pi leus. longer. 13.8-1 8 x 3.5-4.8 I'm basidiospores and longer 
(5.5- 8.5 x 1.2-1.8pm) projections of pileipe ll is broom cells (Singer 1976). 

Figul'l:' 10. Marasmit1S talftmgouensis (holotyp.:-): a. pildpdlis cdls. D. cheilocyslidi:t, c. 
basidiospor..:s. Scnk bar= 20 11m. 

1\1ara.\·miw; xe~;tm:ephaloitles Antonio sp. nov. Figure 11 
l'ileo /0-JO mm /mo. t'O>WI!.XO, :mbumbor.oro. noll ·slrio/o, ochraceo 1·.-/ JX!llide brwmeo, centro 
ub!iCIIriorr.. i11me1Ji!>· c:onfertis, liberis \'el atlnt-..xis. 11118/U'tis, ptlttitlii! 111/Um.:eis \'el Qt:hrw:rU'. Stipitl" 
15-IO.r 1- 1,5 mm, rylindrocro, Slltf>r. 1'111'\'fliO, StfhrilitN' pminnso, opircmolbido, nil bnsim m smnoo· 
bmllllt'o./Jruidicsporis 8.0-9.5 .'t 3.1-1.1 1'"'· tllipscideis·fllsi/OmlibtiS,fiuifo•mibtu, hyo/im's. &sidiis 
tdrasporis. Chdf()C)•stidiis /8-35 x 5.0-8.5 Jtm, k:geniformiblts, fusiformibus. plenuuqut rostratis. 
iru~g11h1ribtl.l', lf'nui"'nif•mi.l. Pift>ipt!lli.\' hymr:niformis, I J t: f:l'fl11li.\ .-.imililws t'l'lllflis hymr:notlrnnllfi.'f 
.lfnrasmii sirri w•J Morosmii rmolis rrmuiroris ,.t') :fllblnt•vibus, l l - 22 :r 7,0-16 I'"'• rlm·otis, 
pyriformib.ts. cylindraceis \'tl \'tSiclllosis. ttn lli· wl slli>tilittr crnssiwnicntis: l J t clll1tlis similiblts 
ctllulis h}mtnQ{/I,'tmatis .\lflmsmii .sicci 1·d StillS ffOfiSitotiis. 11.sq11t 65 :c 8,0 11111. Cau/OC).ltidiis 25-10 
,,. 7,0 II Jllll, t:)lim/r(lf:I'U' .. ~ulfi•siformihus, .lllbdm·mis, 1: crfl.f:limnitvw's. H)'JJhisfiJmkmJ.~ in sritJitl' n 
rromo de.rrrinnidf'i.f. /n li!(rtfJ plltrido r.r ad dr.tritmn. 

!fOl.OTYPI,IS; Ktn)'(l. Provincia CtntrD/, Districms Nairobi. Thiko. CDtorat:m ThikD. /6. Ill. 1968 leg. 
/) ./1!. 1~eglu 9-1 {holot,I']JIUill huboric KOI} 1168-11 o.s.st:rl'(lll/r). 

:\lisapplied name: .Hamsmi11s .u.sto.::~phnflts Sinser s. Pegler (1977). 
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Pileus 10- 30 mm broad. convex , subumbonate. smooth, glabrous, ochraceous 
LO light brown. darker at centre. Lamellae very crowded, I= 3. free to adnexed, 
narrow (up to I mm). pale alutaceous ro ocbraceous. Stipe 15-40 x 1-1.5 
mm. cylindrical. oflen curved. hollow. finely pminose. whitish above. ches tnut 
brown below: wi th whitish, strigose mycelium at base. Context thin. whitish. 
(According to Pegler 1977). 

llasidiospores 8.0-9.5 x 3.7-4.2 Jtm , E = 2.0- 2.6. Q = 2.2. el lipsoid-fusoid , 
fusoid. thin-walled. smooth. hyaline. nondcxtrinoid. Basidia 20-24 x 5.0-7.5 
111n, 4-spored. c lavme. Uasidioles 15- 2 1 x 4.0- 7.0 pm, clavare. cylindrical , 
fusoid. Chcilocyslidia 18- 35 x 5.0-8.5 Jtm.lagcnifonn. (stob) ftosoid. mostly 
rostrat"e. irregular. thin-walled. hyal ine. nondexrrinoid. l, leurocystidia ahsent. 
Tra ma hyphae cyli.ndrk·al Lo subinfialctl. thin·w,allctl . hyaline. up to 15 JHll 

wide. mixed with slightly thick· wa lled . dex trinoid. up to 8.0 tnn wide ones. 
Pilcipcllis a hymcnidcnn mudc up of (1) broom ceLls of the Siccus· ty(X!. 
someti mes trnnsient to the Rotalis·type, sometimes (a lmost) smooth, 12- 22 
x 7.0-1 6 Jl lll , clavate. pyriform. cylindrical or vcsiculosc. thin· to sligbtly 
th ick·walled . wi th up to 10 x 1.5 pm, ± slight ly thick-walled, obtuse and 
smooth pn~jcct ions. and (2) up to 65 x 8.0 p m distinctly thick·wallcd broom 
cells transient to setoid cells (however. tm e se1ae ahsent !); subpi leipel lis made 
up of± globose c.:clls. Stipi tipcllis a cutis consisting of cylintlrkal. parulld. 
slight ly thick·walled. dexrrinoid. up to 8.0 pm wide hyphae, with subhyaline 
to pale yellowish walls in KOH. Caulocystidia numerous. 25-40 x 7.0-11 
llll1 , cylindrical. suhfusoid , suhclavate. ± thick·walled . wi th subhyaline to pale 
yellowish waLls in KOH. Clamp connections present in all tissues. 

Ecology - Saprophytic, growing in ±dense groups on dead wood and fOres t 
debris (e.g. Sysygirtm sp.). 

Distrihutiun - So far known only from Kenya. Uganda and probably from 
Zambia. 

REVISED SPECil\1.Et'iS - KE:o;YA: C<:"ntral Provine<:". Sairobi District. Thika. Thika Falls. 16 Mnrch 
1968 leg. O.N. Pcgkr 94 (holotypc. K(M) tl 6841. as M .. ~~tocrpha!JIS).- UGA/\l>A: Uugandn 
J>roYiiM.'<:. :\kngo District. M:~wukoW County. :\Jipang;J K.:s.:rw f Of\';St. 8 Juno: 1%8 kg. D.N. Po:gkr 
li13:!0 (K .11.~ M . . ~f'.StDf'~Jihnlu.f). - ZAMBIA: ?Chowo Fm\\~ 1. 121Rc. 19811l'g.. J. Rummcloo 7&43 
(DR 12027·96). 

Comments - Marasmius xestocephaloides is charm.:teriscd by having an 
ochraceous to light brown pileus, very crowded lamel lae. a cheslnut brown sti pe 
basi!. snwll basidiosporcs. short basi diu mHl basidiolcs, chcilocystidie~ never in 
the lOnn of broom cells but lagenilOml, (sub)fusoid and mostl y rostrate and 
irregular. a pilci(X!llis made up of both± thin·walled broom cells .and (almost) 
smoolh cells. mixed with distinctly rh ick-walled hroom cells t:ransient to 
Sl.!'loid cells. rmtl in having cylindrical. subfusuitl or sutx:Javate. ± thick·walled 
caulocystidia. Pleurocystidia as well as true setae are nor developed. 
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Collection J. Rammeloo 7843 from Zambia is very similar. both macro~ 

scopically (± samt! colour of carJX>phores, very close narrow lamellae and 
growth in dense groups) and microscopically (pileipell is a mixture of broom· 
and sm(X>th cells. similar caulocysr.idia). Huwever. its cheilocystidia arc in lhe 
form of broom cells mixed wir.h smooth. regular. lobate to subcoralloid cells. 
Therefore. it is included with a question-mark here. 

Marasmius xestocephalus Singer represents a very close species. It di ffers 
in l1i.tving snmllcr cnrpophorcs. larger b<.asidiosporcs (11.5-14 x 4.5-5.5 
111n), longer has idi :J. and basid ioles (27- 30 x 8.0-10 Jtm). cheilocystidia in 
LI1C fon n of broom cells. and different pih!ipcllis broom cells. Marasmius 
subarborescens Singer has a white pi leus. di fferent cheilocyst:idia. and even 
smaller busidiosporcs (6.0- 8.0 x 3.0- 3.2 Jilll). 

The absem:e of cheilocystidia in the form of broom cells represents a unique 
character in this series. Only Mamsmius hererocheiius Singer is described as 
having mostly clavate and simple. rare ly cylindrical or clavate cheilocystidia 
with one to four apical projections. which are often irregularly contorted. 
However. it di ffers in having a cinnamomeous coloured . up to 50 mm broad 
pileus. a longer and more robust stipe (up to 80 x 4 mm). smaller basidiospores 
(6-6.3 x 3.5-4 Jflll). and differently shaped caulocystid ia with lhe smne fonn 
as lhe cheilocystid ia (Singer 1976). 

Figure II. Marasmi11s :cestocepludoides (holotype): a. pileipellis cells. b. basidiospores. c .. 
pileoset.ac. d. chcilocystid ia. c. caulocystidia. Scale bar = 20 11m. 
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Abstract-Four new Arrican lropical U:\a or the genus Marasmius. M. 
(mrantiostipitatus. M. Cllrreyi var. distantifolius, M. ro/alis var. latisporus 
(sect. Marasmius) and /11. suJxllbidulus (sect. HygrOmetrici) are dcscrib.:-d 
and Que new combination. Setulipes congo/ensis. is proposed. 

Key words-;\garica/es. new ta..xa. ta..xonomy. nomenclature 

Introduction 

This paper represents the fourth part of a series of descriptions of new taxa of 
the genera Gloiocephala, Marasmill .'i and Sewlipes from tropical Africa. The 
complete s tudy of these genera will be published in a series of monographs 
under the name ,.F lore il lustrre des champignons d ' Afrique centrale" edited by 
the National Bomnica l Garden in Meise (Belgium) in 2004. For material and 
methods see Antonfn (2003a). 

Species descriptions 

1\llara.\·mim· auranlio.'itipilalu.'i Antonin & P. ltoberts spec. nov. Figure J 

Pi/eo Jtfqlll' 10 mm fmo, ctmrponllfllro, rlm!Jilirnto. brunnro w.w:o \'t:f ro.reo mbro.l.Lmlt'fli.f rollorimis, 
I. .. 10-12, tdbidi:i. Sripite usque ·15 x 0,5 mm,filifonm:, insititio, gft1bro, lwnmtiaco w:l ob:.uuion: 
m1ranriaco. Basidiosporis 13.5- /8 x .J.S -7.51"''· lacrimifonuibJ,s ~~lfusifonuibiiS. hyrfinis./Jasidiis 
rnmsporis. Clwilnr.y.utdii.r r al/11/i.r 1)'(10 Mnrrumii sirt"i similibus, 7,5·ll ,f 5,5·11 11m. clm'llris, 
srd>cylindraceis. Plr:llfOCJSiidiis ab.refl libfiS. Pilr.ipellis hymr.nifr.mnis. r. cdfldis :similibus cdluli:s 
hymenidrnnatis M arnsmii sicd. 10-10 x .J.S- /1 11m. dm·aris. sub·cylindrocris l'ti pyrifomriblls. 
('lii!Jti!itt-r} t.7f~simnh·mis. Umlm.J'l"tidiis tih.kntibu.\', HyJihi.\ fiJmltm:\·, in .11ipite dt!.ftrinoiflt>is. tVI 
folia tmd rmrmlos pulridos. 



424 
Hm.IRI'NJY: Com1:roon, So111h \\~st Prm·inrl!, Koru:> Nmio11(1/ P(lrk, trail from Rnzgo Com11 to F.rn:, 2 
Muy 1996. l~g. I'.J. NfJ berr~· KJ56(hulof.\'JifiJ' in herbtv i11 Kt MJ391761ust:n'(lfllr). 

l,ileus up to 10 mm hmad, campanulate, umbilicate: with a very small 
central papiJ ia or without it. sulcate. smooth. brownish pink to dark pinkish 
red (maroon). Lamellae distant, L = 10-12. I = 0(- 1). rather indistinctly 
collariate, broad. whi te. with concolorous edge. Stipe up to 45 x 0.5 mm. 
fi iHOrm. smooth. glahrous. lustrous. orange to deep orange: sterile stipes and 
rhizomorphs present. 

Basidit>SI>nres 13.5-18 x 4.5-7.511111. E= 2.4- 3.5. Q= 3.0.1acrimnid to fusoid. 
th in-walled, hyaline, nondexlrinoid. smooth . Basidia 30-33 x 7.5- 10 }t l11 , 

4-sporcd. clavate. 8asidioles 18- 38 x 4.0- 8.0 p m. cbtvatc. sub-cylindrical, 
fusoid. Cheilocystidia in the fonn of broom cells of the Siccus-type. 7.5-21 
x 5.5-11 pm. clavate. subcylindrit:al. lhin-wallcd. with thin- to slighlly Lhick­
walled, obt11se, up to 7.0 x 1.5 )till large projeclions. Pleuro-cystidia absent. 
'l'ramal hyphae cylindrical or subinllatc<.l . sm<x>tb. hyaline. <.lcx trinoid. 
up to I 5 Jllll wide. Pileipellis a hymenidenn made up of broom cells of the 
Siccus-type. 10- 20 x 4.5-11 pm. clavate, pyriform or subcylilu.lrk.al . sligh tly 
to distinctly thick-walled (up to 1.5 Ji m). with conical or cyl.indrical. thick­
we~llcd, obtuse. up to 8.0 x 1.5 Jt m large projections: mixed with thick-walled 
broom cell or coralloid cells: thick-walled pans wi th pale ochraceous-brown 
walls in KOH . Stipitipcllis .a cutis made up of cylindrical. p.ara llcl. slightly 
thick-walled, smooth. up to 5.0 }tiTI wide hyphae with dark brown walls in 
KOH. Caulocystidia nbsclll. C lamJJ connections prcscm in a!J tissues. 

Ecology- Saprophytic , growing gregariously on dead leaves and twigs. 

Distr ibution- So far known only from Cameroon. 

RF:VISF.O SPF.C IMF.NS - CA MF.ROON: South West Province. Korup Kation:ll 
!)ark. trail rrom Rcngo Camp to Enn, 2 May 1996 lcg. I~ J . Robe-rts K356 (holot)'I:>C . K(M) 
39 176). - Ditto. trail from RengoCampto l:".kundc - Kunlk. 4 May 1996lcg. P.J . RoOCrts 
K494 (K(M) 39t77). 

Comments - Marasmiu.t auramiostipiratlls is characterised by having a 
brownish pink to dark pinkish red pileus. distant. rather indistinct.ly collariate 
lamellae with concolorous edge. an orange to deep orange stipe. ra ther large 
basidiospores. cheilocystidia with obruse project ions. and a pileipell is of slightly 
10 distinc[Jy Lhick-walled broom ceUs with obtuse projections. mixed with 
thick-walled broom cells or coralloid celJs. It belongs to sect Marasmius. 

Among species growing in tropical Africa. Mamsmius g 11yanensis Mont. has 
a yellow orange. orange. brownish red or fenugineous pileus. less numerous 
lamellae(L=6- IO).ablackstipeand smaller hasidiospores ((9.0- ) 10-13.5( -1 4) 
x (3.0-)3.5-4.5(-5.0) Jim): M.lu•·edalensis AntOtlfn & Verbeken has a smaller. 
2- 5 mm broad. orange pileus. hlack coloured stipe and smaller basidiospores, 
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11 - 13( - 14.5) x 4.5-6.0 Ji m large (Antonfn 2003). Marasmius manhae Si11gcr. 
wiLh a simihu-l y coloured pi_leus. has more numerous lamellae (L= 16-1 7) wi th 
a deep purple edge and narrower basidiospores ((8.3-) 14.5- 16 x 4(-4.3) Jim): 
M. xerampelimts Singer has a purple red or purple pileus. a shoncr (10-1 9 
x 0 .3-0.4 mm) black stipe and smaller. (6-)8.5-1 1 x (4-)5.5-7.5 Jllll large 
bas idinspores (Singer 1976). 

Figun:- I. Mara smius (mramioslipitaws (holotypc): a. pikip;.! llis cdls. b. chco ilocystidi a. c. 
basidiosporcs. Scale b:u- = 20 Ji m. 

t\larasmius curreyi Berk. & Broome var. dislaull:foliu.\' Antonio var. mw. 
Figure 2 

A mrinm~ typiMinmtflis disrnntis n ndt ji'TTitl,inds dif/~rt. 

Notn/YNJ:J: Benin, Omwl' Pro1 int.~, ,.\gongo, 17 VIII. 19fJ7 h·g. V. t\ nton fn 8 97.-JO(RR 101094-20). 

Pileus 1.5-8 mm bro.1d. hemispherical 10 convex with ccnlrnl umbilicus 
wiLh a (d istinctly projecting) papilla when young, then camp.anu h:1te-convex 
to bro.1dly convex. rarely a lmost applanate with papilla when old, sulcare. 
crcnuhttc at margin. [mcly pubescent. slightly cmcking around umbilicus when 
old. cinuamomeous brown to redd ish (up to 8C7-8) when young. pallescent 
wilh age up to pinkish ochraccous (6A4-7A4). sometimes washed-up up to 
whitish ;n mnrgin when old . nlwnys dark brown at centre . Lamellae distant . L 
::: (6- )7- 9. 1::: 0(- 1), broad. sometimes Hlmost ventricose when old. slightly 
intervenose at base when old. collariate. collarium oflen funnel-shaped when 
old. pale cream when young (paler than 5A2). sometimes wi th an ochraccous 
tinge when old. with (irregularly) red-brown. finely pubescent edge. Stipe 4- 12 
x 0.1-0.2 mm. fitifonn.l ustrous. insiti tious. smooth and gLabrous. concolorous 
with lame llae ar apex. through brown to black-brown towards base. 
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Basidiospores (8 .0-)9.0- 10.5(- 12) x (4.5-)5.0-6.0 Jim. E = 1.6-2.3. Q = 
1.8, (broadly) eiHpso id . ell ipsoid- fusoid, thin-walled. smooth, hyaline, in­
dextrinoid. Basidia 24-28 x 8.0- 10 /lm.4-spored. clavate. Basidioles 18-30 x 
4.0-11 JI ITI. cylindrical. clavate. fusoid. Chei locystidia shaped as broom cells 
of the Siccus-type. 10-23 x 6.5-12 /llll. clavate. subcylindrical. thin-wal led 
wilh slightly lhick-walled. nodulose. obtuse. up to 10 x 2.0 Jl lll projections; 
projections with slight ly greyish yellowish walls in KOH . Pleurocystidia 
absent. Trama hyphae cylindrical to subinfia ted. branched. t.hin-wa lled, 
smooth to mimuely incrus ted , nondextrinoid, up to 12 Jllll wide. Pileipellis 
a bymenidenn made up of broom cells of the Siccus-type. (5.0- ) 12-1 8 x 
5.0- 11 (- 13) Jl lll. (broadly) clavate . subcyl.i udrical. ±thin-walled. with slightly 
thick-walled. noc..lu lose. digitate. obtuse projections. mixed wi th cmircly or at 
least in upper part thick-walled. ± coralloid cells or broom cells: thick-walled 
pans greyish ochraceous in KOH. Pileocystidia absent. Stipit iptlli"i a cut is 
made up of cylindrical. paraLle l. slight ly thick-walled. smooth. dextrinoid. 
up to 6.0 JtlTI wide hyphae with brown walls in KOH. Caulocystid ia absent. 
Clamp connections present in aU tissues. 

Ecology - Saprophytic. growing on grass remnants in open brntssy place. 

llistribution- Known only from Benin. 

lt EV ISED SPECIMEI\"S - BENIN: Oueme Pro\lince. Agongo. 17 Aug. 1997 kg. V. 
Anion in 1\ 97.40 (holotypc. BR 10 1094-20). 

Figure 2. Marasmit1s curreyi var. distamifolius (holmype): a. pilcipcllis cells . b. c.ltcilocystidia. c. 
basidiosporcs. Scale bar = 20 1101. 

Comments - Marnsmius curreyi var. disranrijf>lius is especially charac teri sed 
by coloured lmnc Uar l.!dgc and distmll lmnclluc. l11c closest var. culmisedus 
Singer differs hy slightly longer and narrmver basicliospores ((8- )9- 12.3 
x (4-)4.2-5 .3(-7) 11111) and closer lamellae (L = 9- 18) (Singer 1976. as M. 
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graminum var. culmisedu.s). Other varieties differ by white coloured lamellar 
edge. di.ITcrcntly numerous lmncllnc and/or d ifferent size of basidiosporcs 
(S iuger 1976). For relation of M. curreyi and .flit. graminum. see Alllonin & 
N<x>rdcloos (1993). 

1Warasmiw; ruta/i~· var. /atispurus Antonio var. nov. Figure 3 
A l'oriNntl' t)'flirtl bnsidid.,pori.~lmL~ (7.7- /0./{- /0.Sjx .J.6- 5.J 11nr) 1'1 :Wj11'tibu.f longis(u.<;qu(> /JO 
mmjdijferl. 
I/OUm1'm : Blm11Kii. J1rol', Bun•ri, Bumri, 7. 11. 1979 (~g. J. R(llnmr/O(J 6577 (h()forypus in IJubor ill 
HR JJ9JQ· Y6ttsurmttlr}. 

J•ileus up to4 mm bro.1d. campanul:ue, umbilicate. witl11ess distinct to distinct 
central p..1.pilla , distinctly sulcate. glabrous to minutely granulose. margin 
crenulatc. pale hcige. with or withou t black cenrrc. Lamellae moderatel y 
distant. L = 14-1 7. I= 0(-1 ). collarintc. wbite to whitish. with concolo rous 
edge. Stipe very long. up ro 140 x I mm . fi li form. glabrous. ~moolh. lustrous. 

insititious. dark brown to black. apex concolorous with la mellae. 

f igure 3. Marasmii/S rottllis \ ' ::tr. tatispoms (holotype): 3. pileipe!Jis ce Us. b. basidiospor~s . c. 
c.heilocyst idia. Scale: bar = 20 Jtm. 

llasidiospores 7.7 -10.1(- 10.8) x 4.6-5.4 Jt m. E = 1.6-1.9. Q = 1.7, 
elLipsoid, ell ipsoid-fusoid. thin-walled. hya line . nondextrinoid. Basidia 
not found. Uasidioles 15- 27 x 5.0-10.0 pm. cyl indrical. clavate. fm:oid. 
Chcilocystidia similar to pileipellis cells. 15-29(- 38) x 6.0- 17 Jtlll . clavate. 
Th in-walled. J•Jeurocys tidia absent. Tram a hyphae cylind rica l.± thin-wa lled, 
nondextr inoid. up to 8 Jllll wide. Pilcipellis a hymenidenn made up of broom 
cells of the Rotalis-type. 11-29 x 7.0-1 9 Jllll , lhin- or slightly thick-wa lled, 
(broadly) clavate. nondextrinoid; projections digitate. obtuse. slightly th ick­
walled, up to 4.0 x 1.0 p m. Stipi ti pellis a cmis made up of cylindrical, 
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parallel , smooth. dcxlrinoid. up to 5.0 Jtm wide hyphae. Stipe medulla hyphae 
dcxtrinoid. Caulocystidia absent. Cla mp connections present in aU tissues. 

Ecology- On dead. fallen leaves. 

Distribution - Known only from the type locali ty in Burundi. 

RF.V ISF.O S I'F.CIMEN - RURUKOJ: Buru ri l'rovi nce, Bumri. 7 Fdl. 1979 leg. J. 
R:~.mmcloo 6577 (DR 11930~96). 

Comments - Marasmius rola lis var. lmispurus belongs to se~: l. Marasmirts :.md 
differs from the type variety by having a very long stipe and IMger. especiall y 
broader basidiospores. 

1\llara.Hnius .Htbalbidulu.'i Antonin spec. nov. Figure4 

Pif.ro 0.5- 1,5 mm fnro. ronw•.fo 1·d opplonmo. «mro obmso, Sllbtililt!r Stlkmo, albo, c~mro J.u~olo. 
Umtdlil tlistlllltibus, 1.. • 7-9, f • ().f. brt\iter atlmuis, non-t:ullariwis. tllbitlis, ade ccmt'Q/(Jrr:. 
Stipit~ ••squ~ /5 "'"' Iongo. insititio. apic~ aibido. lxtsim bmnn~o. /Jasidiosporis 8.0- 9.5 x J.S- ./.5 
I'"'· ~:Ilipmidl'i.~-fu.Ufonnibus, l:ynlini.f, ini'IJII)'fnidris. Bttsid ii.f tl:tTIISfXJTiS. Chrilnry.uitliis '­
t:ullu/Q· ~·imili/,ms aJ!u{is cl:ti{(JC)~·ticliumm Mam~mii rt~~ttfi.l·, JZ.5-N .r 1$.0-Y..S J•m. ctm·mil' I'd 
pyrijom1ibus tl t u/lulis Ingtniformibus 1·tf f usifonnibus, /8-17 .Y 6.0-9,0 I'"'· Pltll fOC)'S:idiis 
.~imilibtt~ 1.-hf'.ilnt)'.~tidiis rypi 2. Pil~:ipelli.f hymrnifnrmi.~ r r.t'lluli.~ rlnww:f, 1'/!ipS(lidl'i.f, ;ryriformiJJl~~ 
l 'ti ltSit•ulosis, similibus cdltt!is llymtnider'lli(Jiis .\fnrw1nii ,-otn/is, I J-1 I .Y 9,0-/7 Jllll t'OIISit'ltCIO. 
Piftocystidiis 18-15 .'t 6.0-8.0 Jim, lngtnifomribus rtf /tiSifomribttS, bnsin \'tFSIIS cum dil'f'rticulis 
infrequ.l!ntib~. nonnumqll(lm lilt!\'ilms. C<m!OI .. )Stitliis 8,0-JO x J,0-/0 Jllll, l<tg~miformilms I'd 
tY:miciS. fxiSill l'ti:SIU C/1111 dil'r:rticu/is. f/ypiJiS intle.rtl'iiiOideiJ·. jiblt/(lliS. 
HtlUtrn•(!j: Ugnnrln, rmm RugnfHM, rPg. Mrngo, .fil1•n Mnbirn, 9. VI. l%.1f ll'g . D.N. l'eg/l'r Ul371i 

(hoWJ>'JJIIS iu hr:rbctrio K(M' l/50l0 mstn c•tw). 

Neilher macroscopk description nor slide available; nutcrodescription mude 
according ro dry carpophores. l>iteus 0.5- 1.5 mm broad. convex to applanare. 
wiLhout ccntml papilla. slightly sulcate; white. wi th yellowish centre. Lamellae 
dis tant. L:;:; 7-9. I :;:; 0- 1. well -developed. sho11ly adnale. wilhout collMium; 
while. edge en lire. concolorous. Stipe up to 15 mm long. ± filifonn. insiti tious. 
whitish above. brown lownrds base. Fanning sterile stipes and rhizomorphs. 

Basidiosporcs 8.0-9.5 x 3.5-4.5 Jllll . E = 1.9-2.3. Q = 2. 1. pip·shapcd. 
ellipsoid-t'ltsoid. lhin-walled. smooth. hyaline , nonclextrinoid. n asid ia (one 
fou nd) 16 x 8.0 11111. 4-spored, broadly clavate. Basidiolcs 10-18 x 4.0- 8.0 
Jt l11, claval"e, cy lindrica l. o ften fusoid. Cheilocyst:idia of rwo types: ( I) hroom 
cd ls of the Rotalis-lype. 12.5- 14 x 8.0-9.5 JII I1 , clavnlc. pyriform .thin-walled, 
± hyaline, nondcxt·rinoid , and (2) lagcni fonn to fusoid, often rostrate, ohtusc 
to subc<~p i tate. 18-27 x 6.0-9.0 Jl lll. ± th in-walled cells. sometimes with 
scattered diverticula at basal pan. nondextrinoid . Pleurocystidia in the fonn of 
chcilocystidia of type 2. Hyphae± cylindrical. thin-walled. branched . smooth, 
hyal ine. nondextr ino id, up 10 8.0 Jllll wide. Pileipellis a hymcniderm made 
up of clavate. d lipsoi<.l . pyriform to vesic ulosc. non<.lextrinoid broom cells of 
the Rota lis-type, 13- 2 1 x 9 .0-1 7 ttm . thin-walled at base, thin- 10 slightly 
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thick-walled (walls up to 1.0 pm) above. warts ± narrowly conical. subacute 
LO acu te. up to 1.5 Jlill long; thick-wallec.l ce lls subhyaline to pale yellowish­
brownish in KOH. Pileocystidia 18-25 x 6.0-8.0 Jllll. lagenifonn to fusoid. 
oflcn rostrate . obtuse lO sulx:apitate. th in- to mostly slightl y lhick-walled. 
mostly with some projections in basal parts. sometimes smooth. nondextrinoid, 
subhyalinc or with pale ye llow-brown walls in KOH. Stipitipellis a cut is made 
up of para llel. cylindrical. s lightly thick-walled. diverticulate. nondextrinoid. 
up to 5.0 Jtm wide hyphae, wilh brown walls in KOH: diverticu la up to 2.0 Jrm 
long. cylindrical to conical, obtuse to subacute. pale brown to dark brown in 
KOH. Caulocystidia scauered. 8.0- 16 x 3.0-10 Jl!ll. lageuifonn or conical. at 
base with divenicula. slightly th ick-walled. nondextrinoid. concolorous with 
stipitipeUis. C lam1' connections rare. but present in all tissues. 

Ecology - Growing on dead leaves. 

Distribution- Hitherto known only from Uganda. 

RF.VISF.Il SPECIM F.N - UG ANDA: Bug:uu . .b Pfov inl·c. ~'kngo lli strict, M:tbim 
fo'orcst. 9 June 19681cg. D.l'\.l~cglcr Ul376(holotypc. K(M) 115020. as M. rota/is). 

Comments - Marasmius subalbidulus is characteri sed by having a white 
pileus. dislant lamellae. well -deve loped, ± lagenifonn pi leo-. cheilo- and 
plcurocystidia. two types of <.:hciJocystidia and small .lagcniform cm•locyst id ia. 
It helongs 10 sect. Hygrnmet.rici. Alrhough nei ther ft macroscopic description 
nor slides arc ava ilable. i~ fea tures arc so distim:t that it clear ly rcpr~scnts a 
new species. 

Figun! 4. Marasmius st,ba/bidtdus(holotypc): :..pi lcipdlis cells, h. pileocystidia. c. bot!>idiospt.)lcs, 
d. chcilocystidi:t (two lYI~s), c. caulocystidia . Sc:tk bar= 20 /lfll. 

The only species from this section with a white pileus becoming pale yellow 
when dry is M. dicandidrts Desjardin . Rcmowali el E. Horak described from 
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Bali (lndonesia). It differs in having larger basidiospores (8- 10 x 4-5 J1111) 
and lacks chcilo-. plcuro-. pilco- cmd <.:aulocystidia (Desjardin & al. 2000). 
Also M. pmtcilnmellotus Desjardin & E. Horak. known from Papua New 
Guinea. is pale coloured. However. il has a pale yellow. lhcn crcam-lan pileus. 
lacking lamellae when young. later distant (L = 3-5). longer and narrower 
basi<Jiospt>rCS ((8.0- )8.5- 10( -1 2) X 3.5-4.0 Jllll) . cbcilocysti<Jia in the i(>rm of 
fusoid-mucronate cells. and lacks develope:d pleura-. pileo- and caulocystidia 
(Desjardin & Horak 1997). 

New combination 

Setulipes congolensis (lleeli) Antonfn comb. nov. 
BASIO:'\"YM : Marasmius subsplac.:lmoides Britzclm. ( .. Fr.'') var. congolensis 
Beeli. Bull. Soc. Roy. Bot. Bclg 60: 159. 192R. 

Singer ( 1964. 1965) includeclthis species in sec t. Sicci. A revis ion of the type 
specimen (Dcmocnllic Republic of Congo. Equatcur Province. Eala. June 
1923 leg. M. Goosscns-Fontana 108. BR 11 42 1-72) showed. tbat tbe only 
carpophorl.! of the type specimen docs not have a hymcniform pilcipcUis, and 
undoubtedly belongs to the genus Sc,tulipes. However. two other specimens 
cited in the protologuc by Singer (Eala. leg. M. Goosscns-Fontana 24. BR 
A650 and Kipushi. Kipopo. leg. M.C. Schmitz-Levecq 5 I. BR K243) really 
belong to sect. Sicci and represent Marosmius sierraleonis Bccli. 
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Introduction 

As parl of a project to survey macromycctcs of Guyana's Pakamima 
Mountains. collections were made of two sebac inoid bas idiomyceles. 
possibly cclOmycorrhizal wi th Dicymbe corymboS<I Spruce ex. Bcmb. 
(Cnesalpinincene). 

The area surveyed consists of exrensive. primary seasonal evergreen rain JOrest 
in the Upper Potaro River Basin near the common border with Venezuela and 
Brazil (general area 5°N 59°W). Research site descriptions and survey methods 
have been published previously concerning the lloletaceae (Henkel 1999). 
1\numitaceae (Simmons et a l. 200 1). Clamlin<Keae (Thacker & Henkel 2004). 
Cortinariaceae (Matheny et al. 2003). Rwo.mlaceae (Henkel et al. 2000: S.L. 
Miller et al. 200 1).1\phyl/oplwrales (Aimeet al. 2003). and ElaphomyceJaceae 
(O.K. M il ler el al. 200 I). 
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One of the two sebac inoid taxa collected is a species of Tremellodentlron Atk .. 
a small genus of clavarioic.l or ramarioid form in the family Sebncinnceae. 
1i·emellodendron is confined to the New World. with the majority of species 
and colk'Ctions from contincmal Norlh America. and a minority from lhe 
Caribbean. Central and South America. The genus was monographed by 
Burl (1915) cmd Bodman (1942). but lacks a modem Lreatment. Species of 
Tremel!odendron are currently distinguished on field characters. but these are 
.. extremely variable'' (Botlman 1942) depending on age and conditions of 
growth. Microscopic characters are readily distinguished for lhe genus. btu 
vary lillie be;:tween species. Despite lhis. the collection from Guyana appears 
distinct. 

The second Guyanese taxon is an ciTuscd Sebacina species. morphologic:ally 
indistinguishahle from the cosmopol itan Sehacino incmstnns (Pers. :Fr.) Tul. 
This is the firs t fC(XJfl of S. incrustan.)· in Guyana. 

Herbi.rria<.lesignations are according to Holmgren t!t al. ( 1990): BRG- University 
of Guyana, Georgetown: K - Royal Botanic Gardens. Kew. U.K: BPI - U.S. 
Nat ional Fungus Collections. Color designations. noted in parentheses. are 
from Komemp and Wanscher ( 198 1 ). 

In the following descriptions. color .and habiun detai ls for each species were 
taken from the collec10rs ' field notes. Dried specimens were mounted in 
5% ammonia solution for examination by light mic:rosl·opy. lllustrations of 
microscopic details were made us ing a Leitz Wet'l lar drawing tube. 

Taxonomy 

Tremellodendron ocreatum (Berk.) P. Roberts , comb. nov. 

Thelephora ocreata Berk. in Hooker's J. Bot. 8: 238 ( 1856) 

Figs. I. 2 

BCisitliomCIICI terrestrial. soliL1.ry. 40--80 nun tall. branching from the base: 
hranches cylindrica l, ascending, non-anastomosing, d ividing ~5 times, the 
ti ps acu te: entirely white when fresh. infertile surfaces matted or downy. the 
hymenium more polished ; pa le ochraceous huff when dried, the hymenium 
pale tan. greying with age. Hyphae hyaline to yellow-brown, 2-3 /' Ill wide. 
sp.-1.rsely hrnnched. thick-walled, lacking clamp-connections. Hyph;n;n not 
seen. Cystidia absent. Basidia tremelloid. subglobose to ellipsoid. occasionally 
short-sta lked and broadly clavate, 10-1 3 x 7.5--9 pm. Srerigmatn tOur. not 
clearly seen. BCisidiospores oblong (Q :;;; 1.5-2.1). sometimes ventrally 
depressed, 7- 10 x 4-5.5 /nn. 
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Specimens e.Ytunined. BRAZIL: Amv.onas. Siio Jeronimo (fom1crly PanurC). amongst 
dead lca\'CS, 1853, R. Spruce II (ex herb. M.J . Berkeley). holotyp<:. K(M) 8527: same 
details (ex herb. J. Jlookcr}. isotyp.:. K(M) 8528: GUYN\A: Region 8 Poraro-Sipruuni. 
Pak:traima Mounl..'lins. Upper Polaro River Basin. under Dicymbe corymbosa. 2 July 2002. 
T. /Jenke/TII 85 18 (also K(M) 116793 a nd BRG): s.1.mc deta ils. Dicymbe·2 plots. frcqucnl. 
scattcr;:d under D. corymbo:m. 19 June 2002 . M.C. :\ime MCA 2069 (BPI &434 11). 

Commentary. Comer ( 1968) uoh.:d that Thelephom ocreata WH!i a 
Tremel/odendron species. btu d id not recombine the name. We concur with 
Comer 's earlier observation. Basidium and spore morphologies, as well as 
coralloid macromorphology. clearly align 7: ocrentn with 1i·emellodendron of 
the Sebadnaceae. The description above is taken from the type collections 
;mel Berkeley's original accoun t. Based on examination of Lhe types ancl our 
Guyancsccollc.:ctions.the salient fcaturl.!s ofthisspccics within Tremellodendron 
are the lack of anastomosis in the stipe or branches. the more or less cylind rica l 
cross-s..:ction of the bmnchl.!s, and their acute. not Oallcncd. lips. 

The most common North American species. Tremellodendron c:andidum 
(Schwein.) Atk. and 1: schweinitzii (Peck) Alk. (:=: T pnllitlwn nom. illeg.). are 
of similar colour and stature but differ inter al. in being highly anastomosed 
:mel having llauened. non-acute branch apices. This was noted by Berkeley 
( 1856). who clmractcri zed his new species as ··resembling Theleplwra cam/ida 
Schwein .. bu t without any tendency to be. compressed . Much divided forms 
of T. pallida Schwcin. also apprua~:b it. but there is litt le doubt tha t it i.s 
disrinct." 

Of the remaining branched species, Treme/Joth•ndron cladonia (Schwein.) 
Burt and T. tenax (Schwein.) Burt both havl.! variously Oallcncd branches. T. 
Inwe Burt is very sparsely branched. and 7: merismmoides (Schwein.) Burt 
has acute but nne. hair-l ike branches. All arc said to be mu~;h smaller (under 60 
mm high fide Bodman, 1942) Lhan Tremellodendron ocremum. 

The Guyanese material differs from Lhe t y~ specimens ofT. ocreatum primarily 
in that Ll11.! basid iomata may rcm:h up to 110 mm tall. All wcr..: white to cream 
(4A2-4A3) when fresh. drying pale buff (4A4). In some basidiomata. however, 
the hymcnium b1.:cmne thickened and dark grey (5C3) when fresh. possibly a 
factor of age or maturation. Microscopically. branched hyphidia and mature 
b<tsidia with four fll.!xuosc sterigmata arc readily apparent (bol11 collapsed in t.hc 
type specimens)~ b.'1Sidiospores measured 7.5- 10 x 5-6 Jm1. II is possible that 
the Guyanese collection represents a distinct taxon with a gntying hymcnium, 
bur for the moment it seems best referred to Tremellodendron ocrentum which 
agrees bulb macroscopically and microscopically in every olhcr respect. 
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Fig. I. lbsitlionmta of'/'reme/f()(/endroll oc.tl!rtfum. A. /-Ienke/ 8518 (x 0.65) ll. Fidl.l habi t um.lt:r 
/)icymhe nJI)'mho,w (x 0.4) 
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Recent sllldies have shown that members of the Sebacinaceae are important 
components o f the I.!Ctomycorrhizal myt·ota in temperatt! regions (Selosse 
et al. 2002. Urban e t a l. 2003). An ectomycorrhiza1 habit is also presumed 
for Tremellodendron ocreatum which. in the Pakaraima Mountains. fruii.S 
abundan tly and exclusively under the ectomycorrhizal Dicymbe corymbosa 
(Henkel et al. 2002). A Nuclear-LSU sequence for ·1: ocreawm has been 
obtained and deposited in GenBank (MCA 2069: AY393696) that confi rms its 
affinities wi th members of the Sebacinaceae. 

f ig. 2. TremeJ/odendron ocremwn. a) basidiosporcs. imm:llurc basid ium. and subhymcni:U hyphae 
(iSOlype): b) basidium and b3sidiospores (1/enke/8518) 

Scbacina incrus tans (Pcrs.: Fr.) 1\ll . in J. Litm. Soc. Bo1. 13: 36 ( 187 l )Fig. 3 

Basitliomma effused . incmsting. on fallen twigs and leaves. and living rootlets. 
saplings. and stems. smoolh. tough. sordid greyish (5D3-5C2) when fresh. 
drying pale ochraceous. Hyphae hyc1Linc. 2.5 · 3.5 JIITI wide. sparsely branched, 
thick· walled, lacking clamp-connexions. Hyphidia weakly branched. Cystitlia 
absent. Basidia lremelloid. ellipsoid, occasionally sbort-swlked and broadly 
clavate. 15- 18 x I0-12.5J1111. Sterigmata fou r. flexuose. Basidiosporcs oblong 
(Q = 1.4-1.9). l0-12.5 (- 13 .5) X 6-8.5 lllll. 
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SpRcimens e.mmined. ENGLAND: Devon. Dunsford Woods. encrusti ng litter and 
twigs. 30 Aug. 1992. /~ Robens 424. K(M) 11 6587: GUYA.~A: Region 8 Potaro­
Siparun i. Pakaraima Mounl.'\ins. Upp:r Potaro Ri ver Basin. under Dicymbecorymbosa. 
23 June 2002.7: Nenke/8484 (K(M) 116794 and BRG): same details. Dicymbe-2 p!Ols. 
covering rootlets. Slcms and lower ponion of s.1plings. 12 June 2002 . M .C. Aime 1975 
(BPI S434 10). 

Commentary. The Guym11.:sc material, tlcscrilx:d ubovc. is. for the most part . 
indislinguishable from temperate collections o f Sebacina incmsrons. This is a 
species originally described from Europe ami (X)Ssibly cosmopolitcm. having 
been reported from Central America and Trinidad by Lowy (197 1). A typical 
coll..:c tion from England (se lected for comparison mlll cited above) was ··sordid 
greyish-white" when fresh and bad basid iospores (from a prin t) measuring 10-
15 x 6.5 - 8.5 p m (Q = 1.4- 1.9). Some temperate collections of S. incrusJans 
(e.g. McGuire. 194 1) have been described as hav ing more acutely branched. 
tortuous hyphidia than Lhosc observed in the Guyanese materia l. 

.":iebacintl incn JSitiiLt is known to be ectomycorrhiza l with Picea a hies (Urbanet 
al. 2003) and it is prob.·lble thm.Like Trc:nu:lloflt:ndron ot.Tt:Cifum . S. inc:rustans 
is also ectomycorrhizal with /Jicymbe corymbosa in Guymw, where it is a 
commonly encountered in D. curymbosa-dominated forests. 

Fig. 3. R.l..<:idiom:ua of Sebm;ina i11crustau.f. Aime !975. showing fi eld hahit of effused . incnJsling 
growth over li,·ing and dead plant rootlets and stems 
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Abstract-I' I'Ss and DI /D2 regions of the I .SIJ rKNAg..:ncsof 57 /\J'CC su~ai ns of C/ado.\Jmrium 
rcpl\::-..;nting common :airhomc sp.~ci ..:s . C. lter!Jur flln, C. r;ladm.•tnJrioides :nul C. :>'fJhaert.Jl1Jennmn, 

were I'C.:K-arnplifi ..:d :uuJ St!([ lll!m :t:c..l in hoth di t\!Ctions. Scquem:e al ignnk!nts and su h St.'( )th! n t 

m:rximum par:.imony an:r lysl!.-. on lx:~th of the d :ll;~~ts i nd i~·;ri o.: tl th :rt C. lrerburmu ;urd C. 
dadw.Jmrioides were rn01\! closely rdated lO each other th;m ~ i thcr w:ts to C. ~phaer(Jsplmn llm. 

Mo);t :-11~1 i n s we•·e clustered into one of th o;: three individua l group:- :1ccordi ng to the :o.pccics 
ide ntificatio n hy the depo:-itors. However. fo ur Mrains. t.kposited as C. lwrlxm1111 du);tcrt.'tl with 
C. da.~dmJJOriuides. Con id i :~ l :-lmpcs o f these fou r !M:tins. rescmhlcd C. lwd 1<m11n a lthough their 
si7..: was smaller. J\llOlhcr :-lr:tin deposited as C. t.:ladtJ~JHJritJides clustered with C. lwrlxmu11. ' l1h! 
conidi a of this str:ti n Wei\! Ionge•· than Ilk! typit·:tl conid ia of C. diulm]KJrioides. hut r~mhlcd 

C. dodospol'im'des. /XI'CC 64726 (depusilctl :1s C. r:ltulow}(Jrioide~·> ami A I'<..:C 26362 (deposited 
as C. hei'IJtmun ) wc•·c p laced dUSt! to C. ~'JJiwerostN:rmum, but fom •ctl a d isti m;t suhgrt..IUil with 
scrong hootst•~•P supports. ' ll tc Sh~•i ns of the~ tlm:c ClotfosJKirillln species ~.:ollcctetl over :1 wide 
r::mge o f a•'t!:ts displa}'etl minute intra-species seque nce \':J ri:ttions :tnd v:uy ing degrees of conid ial 
shape~ and si7.cs. 

Key words-Ai rbom c Cludo.\'fHJrmm. rDX/\ 

Introduction 
Conidia of Cladosporirnu herbtmmt (Pers.:Fr.) Link. C. c/adosporioides 
(Fresco.) G. A. de Vries and C. sphtrerOS(Jernmm Pcnz. arc some of the most 
ubiqui tous bioaerosols found in indoor and outdoor samples (Al-Doory 
1984. Domsch ct al. 1980, Mullins 200 1, Shelton ct a l. 2002). C. ilerbarum 
has been implicated as a potential cause of human health problems such as 
allergy. irritation and infc<.· tion (Homer ct a \. 1995). C. sphaerospernwm 'tml 
C. clodosporioides are two of the most reactive species against pmients with 
allergy. rhinitis und aslhma (Tarlo ct al. 1988). It also has been shown that 
C. sphaerospermum contained toxigenic compounds to humans (David et al. 
1975). Despi te the abundance of Cladosporium spores ill the environment 
ancl their medical implications. molecular and morphological protocols for 
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identi fication of Cladosporium isolates to species level still require substantial 
improvemenl. Frequently, publ ished taxonomic profiles of airborne fungal 
samples have been determined largely at genus level due to the lack of easily 
identifiable morphological chantcters and limited DNA sequen(.-e infonnation 
at species level. Although keys were proJX>sed to identify species based on 
morphology. hos t and substrate ut ilization (de Vries 1952: de Hoog et a!. 2000; 
David 1997: Domsch eta!. 1980: Samson et a!. 2000). frequently morphological 
descriptions were not clear-cul. sizes of reproductive structures tend to overlap 
among the different taxa and many descriptive terms are oflen vague. An 
expanded key recemly proposed by Ho et a!. (1999) d ifferemiated ~1e lbree 
species accord ing to shape. size and ornamentation of conid ia. and characters 
of conid iophorcs. They d id use characters of chlamydosporcs to identiJy 
some species. but chlamydospores were not i.tnJX>rtant for C. herbarum. C. 
cladosporioide.~. or C. splwerospermum. 

In 2002 , Wirscl et al. cstimatcc.l thc phylogenetic rchtt iouship with a few ITS 
sequences from GenBank among srrains of C. cladosporioitles, C. herbamm and 
C. sphaerospermum and found that these stmins were almost indistinguishable. 
In 2003. Braun et al. proposed to erec t the releomorphic genus Davitliella 
and to confine Cladosporium to mmmorphs of Dm·idiella with coronate 
conidiogenous loci and conidial hila and to assign many Cladosporium-! ike 
hyphomyccs to other genera. The amnnorphs of proposed Davidiella include 
three major airborne Cladosporium species. C. herbarum. C. cladosporioides 
and C. splwerospernmm. Jt has been known that conidia of C. herbarum arc 
bigger than c. cladospodoides and the conidia or c. sphaerospermum are 
predominant ly globose and often enveloped by a mcmbnmc (c.lc Vries 1952). 

ill this sn•dy. ~1e sequences of tho D l/0 2 regions of tho LSU rRNA genes 
and the ITS regions of rhe rONA were employed in order to establish 
molecular standards for the demarcation of the three species: C. herbarum, 
C. c/adosporioides and C. ,<iphaerospemmm. At lhe same time. comparative 
assessment of lhe shape and size of conidia was also performed for these 
species. 

Materials and Methods 

Cultivation of stra ins 
Fifly-scvcn strnins of Cladospori11m were obtained from the cryopiTScrvcd seed stocks at ATCC 
(Table 1). For the study. the sr.rn ins were cu lli\'atcd using six solid agars and br01h media nt25°C or 
30"C for approximately SC\'C n days. The nX'dia formulations included Blakeslee's formul:\ (ATCC 
II 325): malt extract 20g. glucose 20g. peptone lg and agar 20g per liter: PDA (ATCC # 336): 
diced potatoes 300g. glucose 20g and agar 15g po:.;r liter; Emmon's modification of Sabouraud's 
agar(ATCC # 28): Sabouraud·s glucose broth 30g and agar 20g per l i t~· r: llarTold's M40Y (ATCC 
I 319): malt cxtrnct 20g. yeast extract 5g. sucrose 400g and agar 20g per Liter: malt agar (ATCC 
I 323): Difco 0024: and malt extract agar (ATCC I 324): malt cxLrncl 20g. peptone 5g and agar 
15g JX'r liccr. 
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Isolation of genomic DNA 
Gi!nomic DNAs from 57 strains of C. hnbarmn. C. c/adosporioid~s. C. splwuosJMrmmn and 
other species wcr~ isolrucd according to the method or C.:.:nis (1992) .. \1ycclin wcre pcllctcd by 
centrifugation m 13.800xg for 5 minmcs. placed in yeast lysis mmrix tubes (Bio!Ol. Vista CA) 
and sub~clCd to vigorous ngitmion in a Fnsti"rcp fP J20 shnkcr (Bio!O I. Vista. CA} for two 40-
sccond intervals :u :1 spec,<~ scu ing 4.0 rn!s. ltl\'nse (0.25)11 in CQnccntnnion of0.5]1g/Jtl. Bochringcr 
M annhcim. lndiannpo lis IN) was added to501li final volumcofDNAnnd the mixture was incubmcd 
for 30 minUicS at 30°C. Prior 10 PCR. the conccntnu ion of go:-nomic. I)~ A was dctcrmincd by 
comp.-.ring b:md int..: nsity with molecular weight standnrd on ngnrosc gd <1nd UV absorbency 
m 260nm mcasurcd b)' a GcncQu:lnt Pro R.-.:NONA calculator (H iochrom. Cambridge, UK). 
Isolated genomic DNA was storcd in a -SO<'C rrcczcr. 

PCR 
lllc Dl/D2 regions of the LSU rlU\A genes. putatively locatcd along 63 through 633 rd alivc 
to the 5 ' -c nd of Sacclraromyces cerevisiae LSU rR.NA gcne (Georg ie\' et al. 198 1). \\'ere PCR­
amplifi cd with two primers. F63: gctgaacuaagcatmca:u.1agc-ggaggana and R635: tngactccuggtcctu 
tcaagacgggc {O'Donnell 1993). rrS regions or rD?\A were amplified with NS7 and LR3 primers. 
NS7: gaggcaatancaggtctgtgatgc and LR3: ccgtgmcaagacggg (Vi lgalys and Gonzale z 1990). l:.:tch 
of the SO,d PCR reaction mixtures consisted of two ;;Ready-to-Go .. PCR bead s (Amcrsham 
Phnrmacia Biotech. Piscataway. :-.'J). 4 ,1.1 of template gcnomic DKA (20ng). lftl of each primcr 
( 10 pmol) and 44ttl of deionized 1 ~0. 'lllc amplificmions were carried out using a Ge ne Amp PCR 
syst.cm 9700 thennal cycler (Appl ied Biosystcms. Foster City. CA) with the fo llowing pnramctcrs: 
Initial dcnaturntion at 94°C for 5 min. 30 cycles of 94°C for 30 sec. 55°C for 2 min. 72°C for 2 
min and an additional ?rC for 5min prior tO mainta ining the mixture at4°C (O'Donnell 1993). 
DNA molecules of about 600 nuclcotidcs we re ampliftcd and the PCR products were cleaned 
with Qiagcn gel extraction kit by foiJowing the manufacturer's protocol (Qiagcn Inc .. Chatswonh. 
CA). 

DNA sequencing 
llle cycle sequencing reactions were carried out using n Gig Dye tcmtinator cycle sequencing 
ready reaction kit (Applied 13iosystems. Foster City CA). '!'he reac tion mixtures consisted of 4 
1li (50 ng) of DKA te mplate. 0.5 1ll of primer (5 pmo l). 8 fll of Uig Dye tcmtinator and 7.5 Ill of 
de ioni i'..ed 11

1
0 for a total volume of 20 )tl. T he cycle sequencing program was as follows: Initial 

denaturation nt 95°C for 5min. 25 cydes at95°C for 30 sec. 50°C for30 sec. 60°C for 2 min and 
an additional 60°C for 7 min prior to stori ng the sample at 4°C. lhe extension products were 
purified with Centri-Sep spin columns (J'ri nccton Scparntions. AdC'Iphia. ~J) prior to being loaded 
onto an Ani 377 automated sequencer (Applied l}iosystems. r oster City. CA). Sequencing gel 
(5% acrylamide) was cast with LongRangcr Singe I packs (D ioWhittaker Molecular Applications. 
Rockland. ME). The sequences were trnckcd and extracted with the Al31 Prism 377-96 data 
collection software. Primers f-63 . R635. NL2 (ctctctutcaaagttctu tcatct) and ~L3 (ag:uaaaaagaactu 
gaaa.1gagag) were used for sequencing the 1)1 /1)2 regions ofLSU rR!\lA ge nes (O'Donnell 1993). 
Primers r rS I (Lecgtaggtgaacctgcgg) and ITS 4 (tcctccgctt:lllgatatgc) wcre used for sequencing the 
ITS region (White et a l. 1990: Gardes and )}runs 1993). 1\\'o sequences in different direction for 
each strain were com(XU'i:d and :my mismatching nuclcolidcs were COITCCt.cd by comparing them 
with the electrophcrogrnms. Sequence information was submitted to Genl}ank. Kational Ccmcr 
for Diotechnology lnfomtation (NClll . http://www.ncbi.nlm. nih.gov/). 

Sequence alignment and phylogenetic analysis 
llte sequences were aligned with CL STALX (Thompson ct at . 1997). Phylogenetic relationships 
were estimated with PAt; P 4.0b4a (Sworford 2000). ror alignments with CLUSTALX. the 
gap opening cost and the gap extension cost were set between 2 and 16 in increments of 2. All 
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nuclcot idcs were unordered and given equal weights. Gaps were considered as missing b.1~s 

and heuristic searches were carried out with th e" branch swapping option using the U"cc-biscction­
rc~..·onncction algorithm. Stnning trees were obtained via stepwise addition and branches of 
maximum length zero were allowed 10 collapse yielding po lytomics. 

The sequences of Mycosplwere/fo jrn·enis(AF3095S6).M. srttroniatt(AF309587) and M . lfeimioides 
(AI-""309577) from Gc.nBank w1..·rc. included in the dma set of the Dlffi2 regions of the LS U rR..\'A 
genes. The scqut' llC'C of M.jm·enis was chosen as Olllgroup. Four sequences of C. cladosporioides 

(AF45552'> . AF455535, AF455472 and AF455517}. two sequences of C. herborum (AF455404 
and AF4555 17) and one sequence of C. sphaerospermrm1 (AF45548 1) rmm ( ic nBank were added 
to the n 'S dala ScL The sequences of C/adOf1htalopl10ra lxm/Jllllll (Saccardo) de Hoog et al. 
(AF397 182). M . graminicola (Fuckd) Sanderson (AJ300330) and Sepmria pns.~eri11ii Saccardo 
(AF I8 1697) rrom GenRank wo: re ai !OO added to the ITS data set to estimate relati\·e phylogenetic 
relationship to the tlm.-c CladoSfXJrium species. 

Results 

Sequence al ignment and maximum parsimony analysis on the 56 D 1/0 2 
sequences of 575 characters clustered the Cladosporium strains into three 
major clades. The first clade included 24 C. cladosporioides strains and three 
stra ins deposited as C. herbamm (ATCC 58927. ATCC 60569 and ATCC 
6506). The second clade included 16 C. herbamm strains and ATCC 20 1105. 
The th ird group consisted of four C. sphaerospennum and one subgroup of 
ATCC 26362 and ATCC 64726. Out of 575 total characters. 397 were constam. 
63 were parsimony-uninformative and 115 were parsimony-infonnmive. 
The sequences were mos tly consistent within each o f the three species. C. 
lzerbarum and C. cladosporioides differed by 3 nucleotides. C. lzerbmwu and 
C. clado.~porioides di ffered from C. sphaerospennum by 13 and 14 nucleotides 
respec ti vely. These three species formed one lineage (Figs. 2 and 3). Six strains 
were aberrant in the ir placement witl1 regard to other strains of the same name 
(Fig. 2). The sequences of C. herbarum ancl C. sphaerospemmm were a lmost 
iden tical among the s rsains o f each group in ITS and D 1/02 region of the genes. 
ln cont:mst. the ITS sequences of six strains identified as C. c/adosporioides 
varied by as many as three nuclemides from the other strains of the species. As 
before. ATCC 26362. ATCC 6506. ATCC 58927. ATCC 28987. ATCC 20 11 05. 
ATCC 64726 and ATCC 60569 failed to cluster wi th the majority of the strains 
of the spec ies (Fig. 3). ATCC 6506. ATCC 58927. ATCC 28987 and ATCC 
60569 c lustered with C. cladosporioide.< while ATCC 26362 and ATCC 64726 
formed a subgroup closely located to the group of C. sphaerospemmm. ATCC 
20 I 105 was clustered with C. herbarwn (Fig. 3). Out of 63l total characters, 
324 were constant . 110 variables were pnrsimony-uninformative and 197 
variables were parsimony~in fonnati ve. Morphologica lly, the shapes and sizes 
of tbe conidia of the most strains conformed to published species descriptions 
(Fig. 1). 
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Table I Strains of Cladosporium. their GenBank accession numbers and 
places of isolation 

Speci e~ N::.mr ATCC Grn Ha nl. Acccssiun N um ber t' lacc of lso la tio n 
Nu mber 

01 102 region ITS region 

C. cladosporioides 11275 AY 342060 AY 36 1960 
26688 AY 342062 AY 36 1962 Floridn,USA 
38494 AY 34 2064 AY 35 1963 
42198 AY 342065 AY 36 1964 Wcs.t lmlies 

58227 AY 342066 AY36 1 9~ Florid:t ,USA 
.5 899 1 AY 342067 AY 36 1966 :'vl:ar ylan d.USA 

605-'9 AY 34 20611. AY 36 1967 New7..c:Jian t1 

64726 AY );1 2069 AY361968 Gcl.lr~i:t .U SA 

66468 AY 342070 AY 36 1969 :'vt:lr ylan d,USA 

10 1092 AY 34207 1 AY 463363 Washi ngton. USA 

20 1095 AY 342072 AY 36 1970 Washi nj.!lon,USA 
201 105 /I.Y 3<12073 ,\Y 36 197 1 Washi11gton.USA 

201140 AY 342074 AY 36 1972 l:h:u;il 
20 114 1 AY 341075 AY 46336-1 Orn i l 
101 142 AY 341076 AY 36 1973 Bm zil 
672 1 1\Y 34 2077 AY 36 1995 Cun :~da 

66669 /\Y 3<121 10 AF31J36~1J ;\lew York. USA 
34668 AY 34 2079 AY 463365 Idaho. USA 
388 10 AY 34 2080 AY 36 1997 Oc::nrn :uk 
62295 AY 34 20R I l lli noi~,1JSA 

62732 1\Y J42<JtS2 AY36 1996 :'\orthO akot a,l lSA 
20 1103 AY 342083 AY361957 Washi llJ; Ion.USA 
20 11 02 AY >42 107 AF393687 \Vashinstou,USA 
20 1098 AY 34 2108 AF393688 W:~oshingt ou .USA 

1 1277 AY 34 2 11 3 AF31)36QO UniteciK ingrlorn 
20094 1 AY 342114 AF31J369 1 ! II~ . ethcll:lnds 

C.ht•rbnrum 6506 AY 342084 AY36 1974 
26361 AY 34 2086 AY 36 198 1 :""ewJcrs ey.USA 
26362 AY 34 2087 AY 36 19R2 New l eN ey.IJSA 
58927 1\Y 3,1 201>~ AY 36 19!14 :VIar yl:md.USJ\ 
60569 AY 342090 AY 36 1985 lsnel 
62720 AY 34209 1 AY 36 1986 NorthD :~ kota.USA 

66670 AY 34 2092 AY 36 195!) New YOI'k.USA 
66671 AY 34 2093 AY 463366 New Ytlf" l., USA 
76226 AY 342094 AY 36 1987 C:1 lifomia.USA 
20 1090 AY 34 2095 AF393105 WashiJJJ;Ion. USA 
20 1096 AY 34 2096 AY 36 1975 W;~shiJJgton ,USA 

20 1100 AY 34 2097 AY 36 1976 W:•shington.IJSA 
20 110 1 AY 34 2091> ;\Y 36 1977 Washill!;IOII ,USA 
201852 AY 34 2099 AY 36 1978 Idaho. USA 
20 1853 AY 34 2100 AY 36 1979 ldnho,USA 
20 1855 AY 34 210 1 AY 36 1980 WashiJJgton,IJS A 
11281 1\Y 3<12 106 A l-'"3 93 707 ! lu:~ethcrlands 

20 109 1 AY 34 2 109 A~'3 93706 Washi11gton. USA 
201093 AY 34 2111 AF393703 WashiJJ gton.USA 
201094 AY 34 2 11 2 AF393704 Washi n ~t on .USA 
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Tnblc I Continu.:-d 

Spccic.~Ko rne AT C Gcn Rank A« C.(!li on Plnccof lsolalio n 
: umb el N umber 

U lf0 2n:: giu u IT S !'c:g io n 

20 1854 AY 3619()3 
2 ~98 7 AY 3619l:l3 

C. splwe rospl!flll l/111 12092 AY 342 102 AY 361 988 Can~da 

1 1288 AY :34 2 \ 0 3 AY 361 989 
1 1289 AY 342104 AY 361958 
1 1290 AY 342 105 AY 36 191)() 

I 129 3 AY 361992 
20038-1 AY 361 991 

C. brt l·i rnmor um 64696 AY 345902 A F393684 
Arthr inium s auhnrl 76303 AY 345R9R AF193 679 
Amurpholll cc41 r l!s i•me 200942 AY 352592 AF393726 

F'ig. l . Conidia of (a) C. herlxm un ATCC 20 1094. (b) C. cladosporioides ATCC 11 275 and (c) C. 
splraerosJNrmmn ATCC 200384 observed with I(XIO x magnifka1ion 
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Discussion 

The most common airbome CJadosporir1m species, C. herbamm, C. 
clndo.<;porioides ~Uld C.sphnerospermum. have been identi fied according to size 
and omamentation of conid ia. shape of conidiophore and degree of branching 
of conidia l chains. However. even wilh pure cullurcs. observing naturally 
branched conidia or mycelium is relatively difficult and laborious. Furthenuore. 
descriptions of morphological characters such as omamcntation and color of 
conidia and degree of branching of conidial chains are no t clear-cut in many 
cases. In th is study. Lhe great majori ty of the strains within C. cladosporioides. 
C. herbarmn and C. sphaerospermum were tigh tly grouped with lbe strai_ns of 
the same name in trees derived from the DI /D2 and ITS sequence analyses. 
However. strain ATCC 20 1105. which was deposited as C. cladosporioides. 
was clustered wi tb C. herbarum. The strains ATCC 58927. ATCC 6506 and 
ATCC 60569. which were deposited as C. herbarum were clustered with C. 
cladosporioides. Morphological observations of the conidia showed lhat Lhc 
conidial shapes of these stra ins were congment wi th the species designations 
provided by the deposi tors. a llhough molecular infonnation classified them 
as C. cladosporioides. The conid ia of these three strains were smaUer. 4.0-
7.7x 3.0-3.5 11111. than C. herbamm (Fig. Ia) . The conidia o f ATCC 20 1105. 
which were longer ( 11.5-14.5 Jllll) btu more ellipsoidal than C. herbam m. 
resemble C. clndosporioides (Fig. !b) in shape while Lhe molecu lar analysis 
clustered this strain as C. herbarum. The sequence analyses for the stra ins 
ATCC 64726 and 26362 also <.lcmonstntLc<.l that these two strains arc rt:lctLed 
to C. splwerospernmm but separa te from C. splwerospernwm. The conid ia of 
ATCC 64726 were globose anti similar to C. sphaerosermum (Fig. lc). The 
strain ATCC 26362 did not produce any spores on malt extract agar. These 
two strains were disti.ttc t from C. sphaerospermum in tl!nns of nucleotide 
variation and could be a separmc. taxon. The molecular methods described bere 
certainly aid in resolving some questions pertaining to the identiJkation o r 
certain isolates that are difficult to difrercntiate on the basis of morphology. 
For example. David ( 1997) was of ~1e opinion that ATCC 201100 (CV !0-92a) 
was misident ified by Dugan and Roberts ( 1994). who assigned Lhis stra in to 
C. lzerbarum . TI1is s tudy shows that the duo ·s initial ass ignment was correc t 
based upon the sequence analyses (Figs. 2 and 3). However. Roberts and 
Dugan were also lhe source or ATCC 20 1105. identi fied as C. c/adosporioides 
and here clustering with C. herlxmtm (Figs. 2 and 3). ATCC 20 11 00 (Dugan 
and Roberts 1994) is representativ~ of Cladosporium isolates wiLh conidia 
somewhat larger and more roughened than is typical of C. c/odosporioides. 
but whose ccmidiophores are not conspicuously nodose anti/or geniculate as is 

typical of C. herbnrum. Accurate identifica tion o r such strains on the basis of 
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Fig. 3. MOSt parsimonious tree inferred with I)Al:P on t.he d:tl.'\set. o f ITS sequences of rONA of 
strains of Lhc lltn.."C airborne Cladosporium Sj>ecies. Maximum parsimony tree was conslllJCted with 
the daL'l. set of 63 ITS sequences including nine sequl'nces from OenBank. OenBank accession 
numbers for lite sequences ar~ given aflcr lh~ SJ>ecics nan~e. e:o:cepl. Cltulopllia/ophora lxmriana. 
M. p,ramiuic:ola was chosen as outgroup. ·n1e 62 ITS St.--quenccs wet·e li te ingroup. ~umbers after 
species names are ATCC SU'ain numbl'rs.1l1e numbl'r shown at each node is lh~ BOOlSll'3J> valu~ at 
1000 replicates. BOOlsu-ap values less lltan 50 percent are not shown. 
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morphology is highly problematic as the above situations illustrate . Discovery 
of analogous misidenti fications is commonph1ce whenever large numbers o f 
strains are closely examined by molec.ular-generic methods (e.g. Kuhls et al. 
1997). 
By ut ilizing molecular da ta concurrent with information regarding conidial 
shapes and siz.es. it was concluded that the Cladosporium strains could eas ily 
be differentiated at the species level. Employment of molecular and classical 
methods proved to be essential toward resolution of it.l\!n tifica tion issues where 
morphological or cultura l characters alone seemed insufficient. Interes tingly. it 
would appear that lhe most reliable morphology-based method to differentiate 
these 1..hree species is by comparing the sizes of their conidia. As demonsLrated 
in lhe phylogenetic trees and sequence a lignmems. C. herbanmr and C. 
clndosporioides are more closely related to each o ther than C. splwerospermunr 
is to eilher one of them. The molecular data also demonstrated thm strdins or 
the three species collected over a broad range of area manifested very small 
nucleotide sequence vf:triations. 
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Abstract-A new species of AsJr(leus, A odorau,s. is described from Thailand. 
Astmeus odormus dill'crs from t\. hygrometrictts in its slrOng odour when fresh. smooth 
outer p:ridium and globose spores with. long. narrow. coalescent, less de nsely amngcd 
spines. 

Key words-Cnstcromycctc. ccl0mycorrhi7.al fungi. taxonomy. ecology 

Introduction 

Astrnt•us is o ne o f the mosr common gasteromyccte gcnern in 
t~:mpcnatc and tropical ecosystems (Lloyd 1902). It is rcCO,b'lt iscd iu the fie ld 
hy the exopcridium splining radially into segments to form a star-li ke pauem 
at maturity ami by a s trongly hygroscopic nature (M.illcr & M_i_IJ...:r 1988). 
Morgan (1889) was the first to recognise Aslral•rts as a distinct genus with 
A. hygromelricus (Pcrs.) Morgan as the type and only spccit.!s . However, this 
species was considered 10 belong 10 the genus Get1strrmr hy many suhsequent 
authors (e.g. Coker & Couch 1928. as Geaster). The genus Aslraeus was based 
on the fo llowing characrcrs; I) no detinecl perisrome, 2) no columella. 3) spores 
itU"gcr than those of any species of Geaslnmr, <tnd 4) long, much brunched, 
capill ilial hyphae. Currently, two species are recognised in the genus. Astraeus 
hygJVmetricus (Pcrs.) Morgan. and Aslraeus pteridis (Shear) Zeller. which 
differs particularly from the first in its considerably larger hasidiomes. It has 
OCcn reported Llmt Astraeus forms cclomycorrhizal associations with several 
host tree species including Pse~tdotsugn , Alnus . Eucnlyptus and Cnstmren 
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(Trappe 1967, Molina 1979, Malajczuk ct al. 1982. Nouhra & Toledo 1998). 
Astraeus has been reported mainly from North America . Europe, Auslfalia 
and Africa (Coker & Couch 1928. Cunningham 1944. Dring 1964) with fewer 
reports from Asia. This may be a reflection of Lhc lack of collectors. allhough 
where stud ies have been carried out. the genus appears to be widespread (Tcng 
1996). Within Thailand . A.uraeus is predominantly found in dry lowland 
dipterocarp forests particularly in the North and North E.1stem parts o f the 
country. ll is considered to be a culinary delicacy and has a high market value. 
The lack of a current revision of Thai Astraeus species, coupled with their 
abil ity to fonn cctomycorrhizal associations and their importance as a source 
of food for local people. in itiated the present stud y. 

Materials and Methods 

A.straeus basidiomes were collected during the rainy season. (May­
August) 200 I and 2002. from loc~l i ries in Th~i la nd . Sources of 26 collections 
examined are given in Table I . Conventional methods were used to study the 
has idiomes and characteristics incl ud ing thickness of the pcrid ium, glcha t 
colour and features of external pcrid ium whether smooth or encrusted with soil 
p~rticl es were recorded. B~sidiospore.~ moun ted in Melzer's reagent (L1rgent et 
al. 1977) were examined and photographed by light microscopy. Spore size was 
determined by me~suri ng the diame ter of~~ Jc;ua twenty spores and calculat ing 
their s ize mnges. Any ornamentation present was recorded and later crit ically 
analysed us ing scanning e lcc[ron microscopy (SEM). Samples were air-d ried 
and sputter-coated with gold and examined with a JEOL JSM -840 scanning 
electron microscope. The studies or fre.<;h collections were supplemented with 
the examination of a selection of material of A. h.}·grumelricus from the herbaria 
E and K (Table.< 2 & 3). 

Results 

Basid iomes of 26 collect ions were examined (Fig. I). These va ried 
in size (unexpmu.lcd specimens ranged from 18.5-39.6 mm. in diameter). 
shape (ranged from glohose to depressed globose). colouring (ranged from 
dingy white to buff) and surface of the exoperidium (rmtged front smooth to 
encm sted wi th soil debris). Basid iosporcs from a ll collections were sntdied 
and although varying in size. in other aspetts they appeared very similar 
under the light microscope (Fig.2). Although exam ination or spore.<; by ligh t 
microscopy UcmonsLratctl that the basidiospores from the specimens were 
omamentcct with well -cteveloped spines. more detailed examinmion with 
SEM has enabled the colle~..· tion s to be divide.U into two distinct entities 
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Tabk I . Specimens coii ('Ct~d from diiT~·r.:m localitic-s in Thail~u1d during lhc prescm study. 

~0. 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2 1 

22 

23 
24 

25 

26 

Code 

A ''1'0_01 

AST0_02 

AST0_03 

AST0_04 
AST0_05 

AST0_06 

AST0_07 

AST0_08 

AST0_09 

ASTO_ IO 

ASTO_ ll 

AST0_ 12 

ASTO_ i3 

AST0_ 14 

AST0_15 

AST0_16 

AST0_17 

ASTO_ I & 

AST0_19 

AST0_20 

AST0_21 

AST0_2 2 

,.,STQ_27 

AST0_28 

AST0_29 

AST0_30 

Sourc(' 

B;m .;\'ongpan. Dongk:myai, Yasothon pro\•inr.:c 

Ban Dongkanyai. YasOlhon provin('C 

Kudchum Di ~tlicL Ya.._"'tlmn Province 

Ban Dmoong. :Muang District. Yasothon Province 

Ran Xampho. Muang District. YaSOlhon Provi nce 

B!ln Dutoong. :Mu:mg District. YaSQlhon llr<>Vincc 

Ran J'>utnong. Muang District. Yas01hon Province 

Ban Khuangkam. :Muang Dis trict. Yasothon Province 

Ran \V:tl'isawadh. Pf:lnomprai Districl. Roi Et Province 

Ban ~nmpho. Muang l)islrict. Yasothon Province 

Ban Pa nus. Pranompra i District. Roi Et Province 

Ban Tnyi:un. Mua ng District. Yasot hon Province 

Ra n Nongpan . Kamkhua nkaew District, Yasothon l)rovince 

Ba n Warisnwadh . Pranomprai District Roi Et Proviocc 

Ban Maesa.rt. Muang Distr ict. Chiang Rai Provi nce 

Ban >i:unplto. Muang District. Yasothon Province 

Ra n Kammuall£. Yasothon Provi nce 

Ban Tnyiam. Muang District. YaSOthon Province 

Ra n Rongkheelek. Khe maraj DistricL tJholrajathani Pm\·ince 

Ban ~acsan, Muang District. Chitmg Rai Province, 

Ran Dutoong. Muang District. Yasochon 1~-ovince 

Ban Kamnamsarng . Muang Di stri,~ t . Yasothon Province 

Ban Srisuk. Pr:momprai Di ~ric t . Roi Et Provi nce 

lluathapan District. Amnajcharocn Provi nce 

Ra n Srisuk, Pranompra i Di ~rict . Roi Et Provi nce 

8:111 Phosri .• \1unug District. Ytlsot.hon Province 

referred to as spore ly (>l! I ami spore type 2 (Fig.3). In the two groups spore 
size voried from 8.75- 15.2 Jiln and 7.5- 15.2 Jtm respec ti vely (Tahlc 4). Type I 
was chamctcrizcd by very dense onunncntation cousisLing of rounded. narrow. 
rapered. occasionally coalesced. spines 0.00· 1.45 Jl lll long. whilst Type 2 
was d mracterizcd by nu.x.lernlcly dense. rounded. long. narrower. coalcs<.·cd. 
spines. 1.04·1 .66 tnn long. Our observations based on basidiome and spore 
morphology. show lhal Thai coUcclions of Astraeus can be separated into 2 
disrincl groups. One can be recognised as A. h_vg rometricus but the other is an 
undescribed species. Full descript ions of the two cnlilks Hrc given below. 
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Table 2. Material examined rmm Royal Rot.anic Garde n al Edinhu•'&h (Scotland) 

~0 Sour« E.Wccata/Co ll~tor """ 
Flt.-i'nCC. IIuly F.r\trultt 1821 

P1'1:oezow. Cu-choslova.\cia AK.mct July 1891 

lkrmosu. Southo:m Cohm.M.Iu. USA C.E Bako:r 13 29;'0311899 

Vc nl111\ti,Gn.'COO M. Will~on 167 Nov 1908 

Wcsttt11Chioa E.E-Yiairc 1238 July 1913 

N:~ga..<.olki. Jupun No.574 Aprl%2 

Zambia (Northcrn Rhodesia) A. Angus :\11261 S 08/041 .. 

Jackson Co .. :\1ichi~. USA K W:atlinj;. 648JS75A 18104165 

Urpcr 1\•nin."-•lur Michi&•n. USA R. Wmling 70011137A 0610~165 

10 Upper Peninsular Micl\igan, USA R. WatlinS 9(X)IA2067 06;'08165 

I I Whitefish l'r .• Michig:m. USA R Watling 8741A2032 211!2165 

12 l,o~ovcr 1\'n in.~ular Michig11 n, USt\ R. Wmling 6982 ~/10169 

13 \'cle•n.Hung:ary M. Seaward Wat 26311 04/08183 

14 tuccn Pro~o•. Nonh f-.m~ of Bnrgu: L Crnm & M.Potrs Coppins 
30:04185 

113 way 10 Rcnl!io. haly 12452 

15 Yifeng lemplc. Lijiang Co .. Yunnun. Chiou O.F.Chumberlain May 1 ~>85 

16 Nrnr Dali 10 Zhongdian, Yunnan. China RMcBrath 0'),'06;)4 

17 Sichuan Rd. from W<.'n&SUi 
R.Mc Rea!h ()cJJC)94 

to X Ang c:hcn , ChiNl 

18 Tsuk uba. J apao C. Walkc:r Wac. 20075 1 4/ 11~ 

19 lnnshik-gun. lb:LnLk i. Japan C. Walker Wt11. 26076 1411 119-1 

20 Spain D.Fi¢ldhousc Wa1. 9159 Marl 955 

2 1 ,\i k.:n, South C~rolir.u. USA U.W.Ra\'t:nel471, Fungi 
(1 878- 1887) 

American Euiocati 
22 Englund M.t:. (;ookt. Fungi Rrilllnnici 

Exsicelll i 
N/A 

23 france l·k rb. M.C. Cooke (1 ~!!5) NIA 

24 A· Bronti. Fmnce Herb. M.C. Cookc(l885) N/A 

25 PW NIA NIA 

26 frunoo Mougoo1 & Ncsllcr 11 93 NIA 

Crypt.Vogcso·Rhc:nanae Stirps 

27 Paris Ni l\ N/A 

28 N/A l·lcrh. Hookeri ::mum (1867) Nil\ 

29 West Austrnl ia A. Morrison N/A 
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Table 3. M:l.lcl'ial exami ned rmm Royal Botanic Garden at Kew 

So. Herb. No. :SQUC\."1: "''" 
K(MJ 1~975 Mal4lnl disrrict. Sri Lanka 01/0ifl4 

Wanntocp 

K(M) 1041n 3 West Rengal.lndiu SriSulini Ruy 1974 

K(M) JG:i97 l Los Limonc-s. l lor.duras M. l l.lvory 29:®n6 

K(M) J(MC)6~ 7..ambiu G.D.Pcarce {)1~2/77 

K(M ) 1~969 Mollans svr Ouvczc. Franc.: E.A.EIIis Aus, 1977 

K(MJ 1 (~966 Honshu. Jupnn n.~ . l\.-glcr 116.'fl9183 

K(M l 1~970 Tcncrifc. Canarylsland C.L.Champion IMW84 

K(M ) Ifl-1%7 tYthckisum 
U.Matltcw& 

JC),\).M!4 
C.D.Bricl:ell 

K(M J29029 O.:von, Eng.laod P.J. Robtrts Octi 9S6 

10 K(i\1)26954 SuoP..mlo. Hr.rt.il 
0.:\' .1\.•glcr, K.Hjortstam 

J7,'U II87 
& I..Ryvo:rlcn 

II K(M J JS466 Kcnt.EnsJand J. We- ightman 20/ 10/91 

" K(M) 19550 Mexico W.C.Wei£hrmnn 10.'03.192 

" K(Ml 50616 G:lrd.r-rancc B. W. Brown 23,'03197 

14 K(i\1)81503 Conwr.di. Eng1and 0. Farlc}' ()I)/ 11120:XJ 

1. 1\straeus hygrometricus (Pers.) Morgan 

Basi<liornes: globose o r depressed globose. subcpigeous. sess ile 18.7-29.7mm. 
in di:un .• splitt ing to become star-shaped. covered with thin. whi te mycelia l 
layer when unexpandcd which tears away at maturity. often partly encrusted 
with soil debris: with slight odour when fresh. 
Outer peridium: whitish. thick. com(X)scd of several layers (~ I mm.when 
dry). rig id. surface grnnulate . at maturity splitting into 5- 12 acme rays which 
cxpmu.l or rccurve when moist (fill roll inwun.ls again on drying; inner layer 
whitish becoming smoke-grey. cigar-brown or sepia. thick. ex tensively 
longitudinally cracked in I nature specimens. 
Endoperidum: sessile. subglobosc . 13-24 mm. in di.mn .. whitish to smoke­
grey, opening by an apical. irregular Inouth lm.:king defi ned pcristomc. 
G leba: pure white in early stages. purplish chestnut when man1re. columella 
none: capi!Utium of long. bnmched, interwoven. hyaline. slightly encrusted. 
aseptate threads. 2.5-7.5 Jllll iu d iam.: wall thin or thickened with a narrow. 
sometimes discontinuous Lumen: claJnp-conm:t·tions present. 
Basidiospores: g lobose. mnging from 8.75- 15.2 Jllll diam. including 
omamcntatiun. purplish chestnut . very densely omamcnlcd with rounded. 
narrow. tapered. occasionally coalescent. spines 0.90-1 .45 Jl lll long. 
Habitat: sandy or lateri tic soil iu dry lowland Uiph.:rocarp forests. fruiting 
frequently in rainy season between May-Augus t. 
Distribution: North cmd North Eastcm areas of ThaLiand 
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Fig. I Rasidiomes of Aslraeus lrygmmelnct#S and t1. odoralttS, 1\ : A. !tygrometrictd: uncxpauded 
specime ns de.\'elop under the ground (:umw) and lx--comc strongly hygmscopic when m:UUI'e. R: 
pure white gleh:t (:umw) at cady stage of t\ . hygromelriCIIS. {lltai coin ra.2.3 em. in diam.) C: ;\, 
OOoraw s at maturi ty (Thai coin ca.2.0 em. in diant.). 0 : uncxpanded specimens of .4. odoraffl.f 
showing puq>l ish chestnut gld>.1 (aJmw} and lillie soil debris on SUifacc (Thai coin ro.2.0 em. in 
diam.). 

2. Astraeus odoratus C. Phosri. R. Watling. M. P. Martin. & A. J. S. Whalley . 
.'ifJ.IIO\ '. 

Carpophorum: Subhypogaeum, .s 65 mm. diam .. s lobosum ad depre sso-globosum. sublae\'c , 
cum applidtis. baso-rhizomorphis circumci nctum. Esopl'ridium: siccum solum crassum .s 
I mm .• e;r,;ternc bubalinum vd brunneurn. interne bubalinum ad olivacco-brunneum vel fusco­
brunncum. stc llato-scissorum: Endoperidiu m: su~ lobosum. albidum \'Cl griscum c. 13-24 mm. 
diam. Gleba: malu ra purpureo-brunnea. compacta. Odor: validus gratus. Sporae: globosae. 7.5-
15.2 Jim. dinm .. brun ncac. verrucosae cum \'Crrucu lis conicus. sol is \'CI aggregatis. I.04-1.66 }tm. 
alti s. l~bula lae: rarae. 

Hololypus: Pr:momprni di strict. Roi El provinl'<.', Th:1iland. 6 June 2002. 1:: 159386. 

Basidiomcs: globose or depressed g lobose at first. submerged. sessile. 
hecoming superficial. expanding 10 becomes 65 mm. in cliam .. h<trd , smooth 
surface with few so il adhering particles, fi nally splitting to become stur-slwpcd: 
haS<ll mycelium consisting of hrown vinaccous or bay rh izomorphs; in fresh 
condition specimens emitting strong odour of moist soil. 
Outer peridium: bu ff or snuff hrown. consisting of' several layers. s l 111111. 

wbcn dry. at maturity spliu ing into 3-9 brooH.l rays which expand stellately 
when wet and become involute on drying: inner layer varying from huff to 
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brownish. sepia. smokeMgrey. hazel. olivaccous or fuscous black. thin. scaly 
cracked. occasionally snHxJt..h. 
Endoperidium: sessile. subglobose. ca. 13-25 mm. broad. buff to brownish 
or violaceous black. opening by irregular apical molllh. lacking defined 
peristome. 
Gl~ha : purplish chestnut occas ionally cigar-brown . date-brown. brown 
vinaceous or violaceous black: colu mella none: capilHtium of long. branched. 
interwoven. hyaline. asept(lte, slightly encrusted . threads 2.5-6.25 Jtm in diam.; 
wall thin with a narrow continuous lumen: clamp-connections occasional, 
usually absent 
Basidospores: globose. 7 .5-15.2/tm in diam. includ ing omamentation. purplish 
chestnut occasionally cigar- or date-brown . brown vinaceous or violaceous 
black. ornamented with moderately dense. rounded . long. narrow. coalescent 
spines, 1.04-1.66 Jllll long. 
Habitat : Sandy or lateritic soil in dry lowland diplerocarp foresls. fruiting 
during rainy season bel ween May-June. 
Distribution: North and North E.:1.stern areas of Thailand . 

Table 4. Basidiospore characteri stics of Thai A~-rraeus collections 

Type Spedmen code Spore diam. (pm) Mean sport' diwn. (}tm) 

ASTO 02 8.75- 12.50 10.63±1.11 
AST0_03 8.75-12.50 10.56±1.37 
AS"IO_Q.i 8.75- 12.50 10.61t:l.31 
AST0 _05 8.75·13.30 11.0&:1.47 
AST0_07 95(H 5.21:1 1 1 .SO:!: I l~J 

ASTO 15 9.~13.30 10.93±1.21 
AST0 _2i 9.5()..1:;.30 11 .12:!:0.93 
ASTO_~) 9.5().. (:;.30 10.64±1 .29 
ASTO_OI 7. S0- 12.50 10.94:!:1.21 
ASm _06 9.50-- 13-.30 11 .28± 1.20 
ASTO_OS 9.50·13.30 10.6<1:!:1 .29 
ASTO 09 9.5().. 15.20 12.26±1.44 
ASm _ IO 9.50-1"\.30 11.78:!: 1.1 7 
ASTO_II 9.SO..D.JO 11.1 2±J.J2 
ASTO 12 9.5Q..IJ.30 \ 1.69J:J.66 
ASTO_ I3 9.5H· 13.JO 10.91t: \.05 
ASTO_I4 IIA0-1 5.20 12.54±1. 14 
AST0_ 16 7.60-1 3.30 10.5S:tl.44 
ASTO_ l7 9.50- 15.20 11.12±154 
ASTO IS 9.5Q..IS.20 11.21:!:1.62 
AST0_ 19 9.50--1 3.30 I IA(b:U I 
AST0 _20 9.5Q..I 3.JO 10.93:!: 1.21 
ASTO 21 7.60- 11 .40 10.17:tl.12 
AST0_22 9.50 -13.](1 11.31 :!:1.30 
AST0 _28 9.5Q.. J3.JO 10.45:!:1.31 
t\ STO JO 7.60- I.LlO 10.64:!:1.43 



460 

Fig. 2 Lighl micro6Ulpy or ma!Url! basidimpfM'~!s. 1\ : Aslrueus ll)',s:rometricus. B: 1\strueus 
odoralus. &ak bars= 10 Jt!ll. 
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Fig. 3 Scanni ng dectmn microgntph of m.:tture hasid iospor~ from ~l<!cted ltstrtU'IIS isol:tta:S 
displ:aying different spine mOJTlhOlogy A: very dens.! wit.h rounded. narrow. tapt!red spi nes, 
occm>ionally coak'$Ct!d of Aslrm!U.\' hygrt»rwrrit:us .B: less denso:.. long. narrow. coa le:;;ct.:d spines 
of Astraeus rxlormus. 
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Table 5. Structural di fferences between A. hygromerricus and A. odormus 

•• taturt A. hygrom<lric:••l A.odortlJIIS 

OiU~r p.!ridmm (or:\nulme Smooth wnh lew .<:ml p:1n r cl~ 

:-:umber of rays :i· l23t"uterays 3-9broad rays 

Fro:shcxlnot Slight Strongly reminisco:nl of mcJist soil 

Spc.-esizc- S.75·l!L2 7.5 ·15.2 

FruitingSC".lSon May-Augtr; t May-June 

Discussion 

The fLrsl dcsc.:ription of A. lzygrometricus was malic. by Pcrsoon (180 1 
as Geaslrum) and it was confirmed as a distinct taxon by Morgan ( 18K9) with 
further descriptions by Lloyd ( 1902), Coker & Couch ( 1928) uno Cunninglmm 
( 1944). II is apparently worldwide i11 distribtnion and usually occurs in SRndy 
soil in coniferous or mixed woods as previously re poned from North America, 
Argemina and Mex ico. Europe. Australia. China ancl India (Lloyd 1 ~2. 

Cunningham 1944. Nouhra & Toledo 1998). All a ulhorities stress the strongly 
hygroscopic 1ra i1s ~nd the globose. densely spiny spores ranging from 7.5-1 2.0 
/till in diameter. However. in the current study. the siXJre size was founU to be 
greater th:m general ly given for this species1 varying bel ween 8.75-15.20 pm. 
in diameter. ll was a lso noticed that the The~ i spc ... ·imcns have a slight odour 
when fresh. The newly proposed mxon. A. ndnrntus, can be distinguished 
from A. hygrometricus by the strong odour when fresh. smooth surface with 
few adhering soi l particles and the number of rays. In add il ion. this species 
OCl'Urs (rcljucnlly during May-J une whcn.:as A. hygrometricus can be found in 
Thailand over a more prolonged pe:riod from May-Augus1 (Table 5). 

Kopc & Fortin (1990) sugges ted that differences in basidiospore 
types reve..1led under SEM could he used losegregate Pisnlitlws nrhizus (Pers.) 
R<t usch. into biological species. Although the basidiospores of the newly 
proposed 1axon were idenrical in morphology with those of A. hygmmetricus 
when viewed under the light microscope, obscrv<tt ions using SEM showed 
1ha1 basidiospores of A. odormus can he dislinguished from those of A. 
hygmmetricw;. The spore onmmcnta tion of the form...:r is cbaracleri zcd by 
moder:uely dense. longer. narrower. coalescen1 spines. 

There is still the possibili ty that A. hygrometricus as currently 
understood is a complex consisting of species and several approaches similar 
to those used for ana lys ing Pisolitlms mny allow scpamtion of further disti nc t 
taxa with in 1.he A. lzygmmerr;cus group. Thus A. hygmmetricus var. knrenmts 
Stanek. described from a mountainous area ncar Chon-Dzin. Korcu and 
differing in its smaller s ize and pale colour may prove to be synonymous. 
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The differences, aparl from size between A. h_vgrometricus and A. pteridis (= 
Gea.wrum lzygromerricum var. gigameus Lloyd) the only other spt..acies in Lhe 
genus need to be quanti fied. Further. much work needs [0 be done before the 
number <l nd separmion of the species are completely undcrslOod. 
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Abstract-'Jlte SJ~cies £picot.:cum nigrum and Plt011W epicoccim1 w..:re compar~tl 

morphologically and moienl larly. Som..: isolates origi n:11l)' identilietl as £. nignun 
tl<!vdoped :1 ''Piwmtt-like'' pycnidial st:1u.•. Aphylogenetku-eed..:r i\'<.'d from the~t~UC'nc ... s 
of lhe ITS re.gion of a group of isol:lto:.·s from boch spedes and other Phoma rel:tto:d species 
rew:tl<.'d lh:u :1 LI the str:.1 ins form a monophyi<!Lic group. and no funh<.'r segr~g:1tion w:1s 
found among the isol:1t tos anal)'i'.o.'d. Ba~d on this data. togo.' thl!r with morphologi(·.:JI 
obs.!rV:ILions. we propose. IOnnully the synonymizmion of bolJJ species. 

Key Words-I'I'S. phylogl!ny. r iJNA. ~yn:t namorph . t :o.:onomy 

Introduction 

Epicoc<.·um nigrum Link i.s a dematiaceous hypbomycetecbaractcrized 
by pulvinate stromata. black sporodochia. which produce granular-verrucose 
conidia globose to pyriform (SchOl-Schwar.t 1959). It is a vCI)' polymorphic 
fungus. showing large di fferences across isolares in a range of characters. 
including pigmentation. conidial size. presence of sectors in pure culntre. 
secondary metabol ite production and others. This large variability has been 
evidenced using diverse techniques avai lable for the genotypic and phenotypic 
characterization of fungal strains (Arena! et al. 1999: 2002 ; Kilpatrick & 
Chilvers 198 1). E.nigmm is a common saprophyte r.hat can be isolated from 
a broad diversity of substrates (Arcnal et al. IY99: Domsch et al. 1993: El lis 
1971 ). 

Phoma epicoccinn Punith .. 1\tlloch & Leach wa~ descrihed from seeds 
of Da<.·tylis glomeratll (PunithaJingam et aL 1972). It was characterized by 
the presence of an associated "Hpicoccum state" , morphologically 
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indistinguishable from a typical E.nigmm. Phoma· likespccics area widespread 
coclomycctcs (Bocr\!ma ct <1!. 2004) ~md sometimes show hyphomycctous 
synanamorphs assigned to different genera (Grondona et al. 1997). Phoma 
epicoccina was includcll by Bocrcma (1997) wi thin section Pcyronnclla (Goitl . 
ex Tog I.) Boerema. together wir.h other Phoma species developing multicellu lar 
chlamydosporcs . 

Previous molecular dnta .derived from the sequences o f the ITS region 
of ni ne slra ins initially characterized as cilhcr t:. nigrum or P. epicoccina , 
scggestcd that both were the same biological species (Arena! ct aL 2000). 
However. Lbc fact th<H no isohllc of E. nigmm developed the Phoma stouc 
prevenrcd us to reduce both species as synonyms. More recent morphological 
observat ions have revealed that some of Lbe strains ini tially characterized as 
E. nigmm may. under some condi tions. develop a Phoma state as welL Based 
on these observations. fi rstly reported in Ibis study. and on the molecular data 
described above. wich are subjected to some reanalyses. we propose fonnally 
in this work Lhc synonymization of bolh SJ'X!Cics. 

Materials and Methods 

The P. epicoccinn and 1.::. nigrum stra ins used in this study and the 
GenBank accession numbers of their ITS sequences are shown in Table 1. 

Tahle 1. Strains or Epicoccum uigrwn and Phoma epicoccina studied 

S lrm n (Jt•n Junt.: ._;,~ogru11 •c Su tslruh• 
rude' oceo«inn numb<' ' nri• in 
EN22 AF I<IW27 Sp;~i11 

ruJI.mgf)Q(J)' OIKf'.'OIIJIInafll.'>' 

11'l27 AF 149928 Spain Twigs nf 'nlynn~t mn:trirhftlfl 

E.i~33 AF 149939 Ecuadl)f Uawsof un<ltt~:rmia«<bush 

f _,'-'J4 AF 149930 Ec uodor 1.-etlv~ of undetermined hll~h 

ENS AJ1149926 Colombia Uarkofl'i.rmiasp. 

PF.2CXX'l2 AF I49931 l.initOO Ki ngdom Se..."fflinp of Pirrn .f itrhcn.fi.f 

Pb2(X)Q3 AJ.' l<l9932 United Kin£dom Seedl in~ of l'iuo sit.:hcf!Sis 

PE20028 AF I49933 Unit«.! Kingdom Emul!tion pnint of PVA 

Pti20044 AF I<I9934 Thc~cthcrlands Human toenail 

EN= Epicoccmll mgrum. Strains ISOlated b)' the- authots. 
PI::= l'h~HIUI f'pictm:i11u. Suuins from th~· c..:.EC I'(t:uh'i.:'i6u J;spailulado: Culth•us 'J'ipu. Valcnda. Spain), 
1\'fllicmed from C\J IIu~ of the lntemmion:tl ~1ycologicnl l n~i ll.lle (Eglu1m, Sum·y. UK). Pf:.20002 and 
PE20003 en:- monosporic isolatC$ deri\'00 from the same pll.>t:nllll stf11in. L\11276463: PE20028 Rn<l 
PE20044 ace mooosporic isolat~:s from strains lM II 78513 and L\111331 914. rcspcctivdy. All the srains 
are prcse-r,·cd in the coll~1iun o f fu ngal cul tures at CIUE·MSD. 

All the isolates were grown al 22°C under 12 hour day light/dark 
cycle . on potato dextrose agar (PDA). 1\vo re plicates of e."\ch £ . nigrum 
strain were grown on the same cuhurc media and lempermure/humidity 
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conditions. but with altemate cycles of 12 hour UV irradiation and darkness. 
A ncr 14 days their morphological features were studied .and! after sporu lation, 
slides were prepared on lactophenol cotton blue and observed under a Lei tz 
Diaplan microscope. Photographs were made wilh an Olympus DP-1 2 digiwl 
camera system incorporated to the Leitz microscope. 

Phylogenetic analysis of the aligned sequences was performed by 
the maximum pars imony method using the heuristic sec:1rch algorithm of the 
Phylogenet ic Analysis Using Parsimony (PAUP4.0) soflwa"' (Swofford 1998). 
Heuristic se..'lfch was performed with simple addi tion of sequences and TBR 
branch swapping. with Max Trees set to 100. AU characters were unordered and 
equally weighted. with gaps treated as miss ing dam. The trees were rooted with 
the ITS sequence or Alternaria aitemata (AF3 14569) as outgroup. The data 
were resampled with I ()(X) lx>orstrap replicates (Felsenstein 1985). 

Taxonomy and Discussion 

All the£. nigrum and P. epicoccina stmins were spomlatcd ancr 14 
d~ys of incub~tion . All o f the isolates showed the m~croscopic phenotypic 
characteristics (mycelium growth and pigmentation) described for OOth species. 
heing white to pinkish tints and velvety in P. epicoccina and yellow to ornnge, 
orange to red or pink in color. greenish-brown and woolly to collony. in £. 
nignmt. The conidiogenesis and con idia showed the morphological features 
described for botl1 species (Schol·Schwar£ 1959: Punithal ingam ct a l. 1972). 
Three of t he strains in it.i al ly labeled as /i.. nignmt (ENS, EN33 and EN34). when 
grown under UV light. developed also a pycnid ial Phoma-Iikc state. together 
with the l~picoccwn state. (Figs. 1-8). The same tes t had heen previously 
carried out, but at that time these Epicoccum srrains failed to produce any 
Phnmn state :u all (Arena! e1 a l. 2000). There is not any obvious explanation 
for the d ifferent results obtained now. although it looks that most of the studies 
carried out before were done under a Phnmn point o f view. Thus, in former 
sn•dies (Monte eta!. 1990). monosporic cultures from Eph:a,·,·um-likc conidia 
from P. epicnccinn (PE isola tes) were a hie to develop mycelium with pycnidia 
and Phonw-l_ike conidia. However. liu lc attention was given to the fac t that 
the l~j1icnccum-like conidia from the PE isola t:es could originate Phnmt1 smtes, 
since it was cons idered as obvious. All Lhc Epi£:acct1m states produced by P. 
epicoccinn strains were indistinguishahle from those produced hy E". nigrum 
isolates. as described by Puni thal ingam ct a l. (1972). and all the Plwma- like 
states produced by the three e. nigrum isolates were indistinguishable from 
those produced by the P. epica,·dna strains. The Epi,·o,·cum man1rc conidia 
were g lobose to pyri form , 10-45 11m in diameter, with ret'icu lated surface, 
rough and verrucose to warty, and light to dmk brown (Fig . 5). 
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f igs. l-8. rigs. 1.2. Pycnidia produced by EpicOCl'llllllli81'11111 ENS and Plloma tpict>c:dnn PE10003, ~sptttivdy. 

Fi~ 3. Pycni tlial wall cd ls uf E~!i. Fig. 4. lnncrpY\·nidiallinc uf E..XS. Fig. 5. C:unitli11111 proclll(,;<.-d by ENS. Fig. 6. 
l mmmure~mcloch ium in E:\'S. I=ig". 7,8.Pycnidi :t1 conidi:t prodtn 'CI by F.o~-...15 und by PE2(XX)3, ri'Spectiv.:-:ly. 
Bnrs 1.2= lOO Jun; bars3.4, 6-8=5 Jim:barS= IOJtm. 
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.--------- Aflernaria aflernata AF314569 

L ___ _ll OQIOL __ --{=====~Phoma wasabiael38711 

I Phoma tracheiphita AF272553 

100 

94 Phoma macrostoma AJ310556 

Phoma macrostoma AJ310557 

Phoma glomeralaAF1 26816 

Phoma glomera/a AF126819 

Epicoccum nigrum EN33 AF1 49929 

Phoma epicoccinaPE20003 AF149932 

Phoma epicoccinaPE20002 AF149931 

Epicoccum nigrum EN27 AF1 49928 

Phoma epicoccinaPE20028 AF149933 

Phoma epicoccinaPE20044 AF149934 

Epicoccum nigrum ENS AF1 49926 

Epicoccum nigrum EN22 AF1 49927 

Epicoccum nigrum EN34 AF149930 

Phoma exiguaAF266182 

Phoma exiguaAY131200 

Phoma exiguaAF268187 

Phoma destructiva AF268191 

Fig. 9. Phylog.:nd ic lrce obfuin.:d by muximum pun;imuny mt~hnd of £ . nignun und Phoma rdtdl'd ~p~.--ci...s. Tho: 
ln:e wus runh:d wi lh ;\ /t rrnaritl lllternam u.-. OI.J1gtctUp. 

The conidia were always produced clustered in SJX>rodochia. 
appearing in cullurc Lik.; b lm:k dots. The pycnidia pr<XIUc\!d by both Ep;c.:occum 
and Phomn srrains were scanered. globose ro pyrifonn shapecl. 90-150 J.ltn 
in diameter. hyaline, rcUdish to light brown and ostiohtlc. sometimes with 
conspicuous neck (Figs. 1 and 2). The conidia produced in the inner line of Lhe 
pycnic.l ia were uniccUular. 5-1 0 x 2-4 JHll . hyaLine and cylindrical to ellipsoid 
shaped (Figs. 7 and 8). To our knowledge. this is the firs t report of pycnidia l 
development in isola tes originally idcnlificd as£. nigrum. 

As previously reponed, the sequencing of the ITS region supports 
th ~;~ t P. epicoccina mu l E. nigmm could rcprc:>cnt the s~;~mc biological species 
(Arena! el al. 2000). The maximum nucleotide divergence found between 
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isolates of both species collected from very different geographical locations 
was very low; 1.5% for the entire ITS region. 2.8% for the ITS I and 3% for the 
whole region sequenced. Furthennore. two strains identified as P. €'picoccino 
(PE20003. PE20044) and two other.; as E. 11igrum (EN27. EN33) sbowed 
identical sequences. 

The closest matches of Lhcse sequem .. -es found in GenBank were 
with sequences from other Phomo species (Arena! ct al. 2000). Some of those 
ITS sequences were retrieved and alif,rncd wgether wilh our £. nigmm IP. 
epicoccina strains. and the al ignment was subjected to parsimony analyses. 
One of Lhc most parsimonious trees derived from this ana lysis is shown in Fig. 
9. The complete alignment was 5 17 characters. with 353 constan t characters. 
89 parsimony-infonm'tlive positions and 75 parsimony-un.infomliltive 
positions. The tree length was 236 steps. witll Cl = 0.846. Hl = 0.136. Rl = 
0.853. and RC = 0.738. The phylogenetic analysis revealed that all the strains 
of E. nigmm and P. epicocdna fall into a monophyletic clade supported by 
high booLStrap values (99%). The strains labeled as E. nigmm or P. epicocdna 
appeared in termingled within this branch. wi thout any further segregation . The 
only subgroup that was observed in this clade. which is supported by modest 
boots lrap (77%) contains three£. nigrum isolates. two of wich developed a 
Phoma state (ENS m1d EN34) and one that did not {EN22). Phoma g lomerata. 
P. exigua and P. destmctiva appeared as the closest species to the£. nigrum!P. 
epicoccintt chaster. all of them grouped togetber in a single clade with 87% 
boots trap support. 

In summary. we conclude that the molecular and morphological 
data presented in this work clearly evidence that £. nigmm and P. epicoccina 
are synonyms. Therefore. according the lntemational Co(Je of Botanical 
Nomenclature (Greuter et al. 2000). the name £ . nigrum should be used to 
name all the isolates showing an /:.'. nigrum slate, regardless of the presence of 
<l Phoma stale. 

£pit:occum nigrw11 Link, in Mllg. lOt s.Nmurf. 1-'r .. IJn J. 7: 32. Uo:J6 
= /:."'pirorrunr p11TflllrfiSCI'tt.f Ehr.-nb .. in Floro Herol. 136. 1818 
= £11icocc••m P'''PI'rosr:rns Elm:-nb. ex Schlcchc. in Florn Brrol. 2: 136. 1824 
"' /'ho111(1 ~pic:ocdnn Punith .. 'l'ul l~h & Leach. in 1'rmJS.IJr. mycol. Soc. 59 (2): 34 1. 1972 
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Absll.l.Cl-Sevcn fungal Spi.-cics isol:ued from indoor environments. including four 
new records for the Unit<!d States and th~e other noteworthy uxa. are descri~d and 
illustr:ued. The new U.S. records are: Ascotriclta erinacro. Sporosc/risma sacam:loi. 
Stachybotrys microspora. and Stacllybotrys neplrrospora. The note worthy fung i ar.: 
ASCOtriclta chartamm. Memuouiella t>chinara. and Zygospcrimn masonii. 

K"Y words - ascomycetes. hyphomyccu:s 

Introduction 

Indoor fungal contamination has reccmly become a major issue for homeowners. 
hu ilding owners. business owners and Lhe insurance industry. because puhlic 
awareness of potential detrimenta l effects of indoor fung i has increased 
dramatically in the last decade. Morgan-Jones and Jacobsen (1988) described 
several darkly pigmented moulds. including two new species of C/(1(/ospur;um . 
associmed with hiodetcrioration or carpet. plaster and wallpaper from hotels 
in the southem U.S. Samson et al. (2000) described ma11y cotnlllOil airborne 
limgi from i11doors . Flmmigan et al. (200 I) provided a list of common and 
impon ant indoor fungi. wi th brief descriptions. We no te that fungi identified 
from indoor environments are rather diverse and over 600 species have been 
identified in our laboratory. Over the last fifteen years , we have isolated many 
unusual fu ngi from air and from wmer-ck1.magcd bui lding nuuerials. This paper 
reports four species new to the USA. Ascotrh.--llll clwrtartlm. Zygospor;,mt 
masnni;, and an isolate of Memnoniella echinata producing dimorphic con idia 
are also described. 

· Correspondence au thor: address nftcr June 2R, 2004: Valley Laboratory, The 
Coonecticut Agricuhurn.l Experiment Slation. 153 Cook Hil l Road. 13ox 248. 

Windsor. Cf 06095 
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Materials and methods 

The isolates used in this study were isolated and purified from samples 
submi tted to P & K Microbiology Services for fungal iden ti fication and 
enumeration. The isolates were grown on 2% Malt Extnlct. 1.5% Agar (MEA). 
Com M eal Agar (CMA).ordicholran glycerol agar (DG 18) for I to 2 weeks at 

25 C. Dimension ranges given are based on 30 measurements. If fewer than 30 
structures were available. the ac tua l number measured is noted. United States 
postal abbreviations of State names are used in the distributional records of 
fun gi reported from the Unired States. 

Taxonomy 

Ascotricha char/arum Bcrk. (Figur...: I) 

Anamorph: /Jicyma nmpulllfera Boulanger 

Description: Colonies slow-growing. 25-35 mm diam in 36 days on MEA 
at 25C. dark blue green wit..h a yellowish l.!dgc: aerial myt:elium yellow. 
Perithecia dark brown to black. pear-shaped. ostiolare, 94- 150 x 60- 105 fllll 
(mean = 123 x 87 , . .un). deve loping ulivw.:cous to black. geniculate. rigid. 
erect setae with thin-walled vesic les at geniculale node.~. Asci 8-spored, 
cylindrical. thin-walled, deliquescing <&flcr a.scosporcs matun.:. Ascosporcs 
un iseriate. dMk brown to black when mamre. smooth. discoid wi th a dist i1lct 

equatorial s li t. 5.9-8.4 x 4 .2-6.4 !J.m (mean= 7.5 x 5.5 ~tm ). 

Conid iophores sLraight. stiff. profusely branched, up to I mm long, 3.5-5.5 
~·m wide with pale. thin-walled vesicles at the bends. Conidiogenous cells 
lateral and terminal. cylindrical, sympodial, deve loping conidia on dentic les. 
Conidia lightly rough. subspherical to ellipsoida l. colorless when young, 
hccoming light brown when mamre, 4.5-7.4 x 2.4-3.7 !J. ITI (mean= 5.4 x 3.5 
~1111) . 

Habitat: plant mutcriuls, paper. linoleum. plas t~..: r. t·ardboanl. cloth, cork, 
skin . seeds. soil. and lignum (Hawksworth 197 1, Hanlin 1990). Culture 
030 130-0 12 was isolated from watcr-d.anwgcd drywall and wood structures 
from FL. 

Distribution: Brazil. China. Denmark. England. France. Germany. India. 
Italy. New Ze.1 land, Tanzania and USA (FL. NH .• MA) (Hawksworth 197 1). 
It was found in indoor environments in AZ. NY and SC. 

Remarks: lhc fungus is a cdlulolylic saprobc. It also ~:auscs maxillary 
sinusitis (de Hoog et al. 2000). Ascorrichn chnrtnnmr. var. orientnlis Castell. 
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& Jacon. was considered to cause dermatoid infection (paracladiosis) 
(Hawks worth 197 1). A dried spe-cimen derived from the culture 030 130-0 12 is 
deposited in BPI and CBS. Living cultu res are depos ite<l in ATCC. 

Figure 1. Ascofl ·;cho clmrtnrum (030 130-012). a. Colonies on MEA afler 
36 days. b. Appendages. c. Pcrit.hccia and uppcndagcs. d. Pcrithcciu and 
ascopsores. e. Conidiophores and conidia. Bars: a:;;; 10 mm. b. d, e:;;; 10 pm. c 
= 100 Jllll ~ respectively. 
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Ascotricha erinacea Zambett. (Figure 2) 

Dcsi.Tiption: Colonies 17-22 mm diam in 7 days on MEAat25C. green with a 
raised whi te center and wavy light brown edge. Conidiophore.._ 44-92 x 2.2-4.8 
~un (mean = 60 x 2.9 ~un). Conidia 3.7-5.9 x 2.4-3.7 ~tm (mean = 5.1 x 3.5 
~tm). P~rit hecia hlack. developing among the conidiophores. osr.iolmc. globose 
to subglobosc. 99- 165 x 66- 11 5 ~un (mean = 135 x 88 ~un). Terminal hairs 
erect , brown to black. genicula te, o flcn dichotomously and lTichotomously 
branched. remotely st.!ptatc . tmrrowi.ng to pointed upkcs. 4.5-8 ~un wide at the 
base. Latem l hairs spMse or absen t, simi lar to the terminal hnirs . Asci 33-72 
x 7.8- 11 !1111 (mean = 57 x 8.6 !-' Ill) . Ascosporcs 9.4- 13 x 5.6-7.4 ~un (mean = 
12 X 6.5 J.ln1). 

Habitat: on paper of water-damaged drywall and wood srmctures. Culture 
02 12 19-026 isolated from ind<x>n; in MN. 

Distriburion: France (Hawksworlh 197 1) and USA (AZ MD. MN. and Y). II 
is ot new record for tbc U.S.A. 

R~marks: lhis species was isohued from paper by Zambeuakis in 1955. 
Hawks worth described it in his revision of the genus Ascotrichn. It appears to 
be a ntre species. We have occasionally ~ncountcred it on wm..:r damaged paper 
products or on wood. A dried specimen derived fronl. culture 02 12 19-026 is 
deposited in BPI <tnd CBS. Living c ultures are deposited in ATCC. 

1Wemnoniella echinata (Riv.) Galloway (Figure 3) 

Description: Colonies 34- 37 mm in 2 1 days on MEA at 25C. gray to dark 
gray. granular, rad ia ll y sulcate with irregular edge, reverse light brown. 
Conidiopborcs unbnmchcll . colorl..:.ss at first . olivaccous later. 42- 103 ~nn 
(mean = 7H !Jill) long and 2.8-5.6 !llll (4.5 !J.lll) wide, branched portion 22-53 
!JIU (mean = 39 ~1111) smooth to minutely rough. Phitll idcs un icellular. obovoid 
or e ll ipsoidal. pa le olivaceons. smooth. of two kinds: ( I) phial icles producing 
globose conid ia 5.6-9.3 x 2.2-3.9 ~un (mean = 8 x 3.4 J.llll). in groups of 3 
10 X (mosrly 5); (2) phia l ides developing oblong conidia 7-9.3 x 3.2-4.3 11m 
(7.8 x 3.7 ~un) in h,'TOu ps of 3 to 4 (mostly 3); terminal , or intercalary because 
of extension of phia lide. Conidia of two kinds: ( I) globose. in dry has ipetal 
chains. colorless and smooth-wallcll m first, later dark olivatcous. coarsely 
warred. suhglobose to globose. 3.2-4.4 x 2.4-4.3 ~un (mean = 3.8 x 3.6 ~un): 

(2) oblong to pyriform . smooth to rough.ll.ark olivm:cous 5.7-9.3 x 3.3-4.7 fl ln 
(mean= 7.9 x 3.7 J.lm). 
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Habitat: Indoor air. paper products. textiles. wood (Hevea brasiliensis) (Ell_is 
197 1, Florence er a/. 1998). ginger (Srivastava e1 a/. 1998). Cultu re 02 1220-
067 was isolated from MI. 

Figure 2. Ascolridur eriruu.:ea (02 I 219-026). a. Colonies on M_EA after 7 days. 
b. Pcrithccia. c. Asci and ascospore.-;. d. conidiophore.~ and conidia. Bars: a :;: 
10 mm, b = 40 Jllll. c. d = 10 Jlll1. respecti vely. 

Disl.ribution: cosmopolitan. but mainly from tropical areas (Domsch et a/. 
1993. Eli_is 197 1. Jong and Davis 1976). We have identified this fungus from 



47ll 

indoor environments in U.S.A. (AZ. CA. FL. HJ. IL. LA. MN. NJ. NY. OH. 
PA. SC, TN. TX. VA, WA , and WI). It was round more orten in NJ. NY, and 
PA. 

Figure 3. Memnoniella echinaw (02 1220-067). a. Colonies on MEA aflcr 7 
days. b. Conidiophore with 2 kinds of conidia. c. Proliferation of conidiophore 
through phialides. d. Swclrybotrys-type conidia. e . Memnonielkl-lype t.xmidia. 
Bars: a = 10 mm. b-e ;;;; 10 Jllll. respectively. 
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Remarks: Lhe fungus produces severa l mycotoxins: trichodcnnol. 
Lri chodermin, dechlorogriseofulvins, memnobotrins A ~md B. mcmenoconol , 
memnoconone (Jarvis et a/. 1996). A dried specimen derived from Lhe 
culture 021220-067 is deposited in BPI and C BS. Living cullu res are 
deposited in ATCC. 

Sporoschbmza .mccardoi Mason & Hughes apud Hughl!s (Figure 4) 

1-lolomorph: Melanocluu~ta hemipsiln (Berk. & Broome) Mliller, Harr et 
Sulmont. Revue de Mycologic 33 : 377 ( 1969). 

Dcsc.:ription: Colonies restricted. 5 - 8 mm dimn in 7 days on MEA m 25C. 
dMk brown TO hlack. covered wiLh grayish aerial mycelium. velvety: reverse 
dark brown. Conidiophorcs with tcnninal phial idcs. dark brown. smooth, 
erect. straight. solitary or in groups of 2 to 4, developing very sparsely at 
center. more profusely at the edge of colonies. 130- 200 ~lm (mem1 :;;; 170 
f.IITI ) long. !-septate . Vemer of phialides somewhm inflated, 14-20 ~m wide 
(mccm =1 5.6 ~un) at infla ted porLion. apices 11 - 14 ~m wide (mc~m = 13.5 
(.1 111), hase 8.4- 14 ~m wide (mean :;;; 10.8 !Jill). Conid ia in long chains, 
cyl indrical wiLh truncate ends. smooth. dark brown, very da rk at the septa. 
mctjoriry 5-septa te . the two end cells much shorter and lighter. 32-53 x 
11-1 3 ~un (mean :;;; 43 x 11.5 ~1 m). mean conidium length/wid th ratio :;;; 3. 78: I. 
Developing conidia can be obsenred through the phialide wa ll s. Capitate 
hyphae 92- 170 x 4.2-5.9 ~am (mean :;;; 135 x 5.5 ~am) , erect. stmight. or 
s lighrly bent, 2-4-septate. soli tary or in pairs. developed in muc ilaginous 
cm•clopcs. mixed with conidiophorcs: the tips of capi tcJ tc hyphae arc 
inflated, 7.4- 13 x 7.4-13 (.1111 (mean:;;; 10 x 9 .5 ~un). This fungus spomlates 
poorly on MEA. but very well on CMA. 

Habitat : on wood . especially wet or submerged (Goh er. a/. 1997). Cullure 
020703-043 was isolated fro m water-damaged wood stmctures indoors . 

Distribution: Australiu. Brunei. Canada, Italy. Hong Kong. lnUoncsia, Japcm. 
Malaysia. South Atiica. South America. Taiwan (Goh et nl. 1997, Nag Rag 
and Kendrick 1975. Watmwbc 2002). and USA (FL, lL). It is a new record for 
the U.S.A. 

A dried specimen deri ved from Lhe culn1re 020703-043 is deposi ted in BPI and 
CBS. Living c ultures arc deposited in ATCC. 
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Figure 4. Sporoschisma saccardoi (020703-043). a. Colonies on MEA 
aflcr 17 days. b. Conidiophore. conidia and capiL.a tc hypha. c . Pcrcurrcm 
extension of capit.1.te hypha with conidiophore and conidia. d. Extension of 
conidiophore. c. Conidopborcs and c.:onidia withoUL ves icles. Bars: a= 10 mm~ 

b-e ;;;: 40 JI ITI. respectively. 
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Staclrybotrys microspora (Mathur & Sankhla) Jong & Davis (Figure 5) 

Dcsi.Tiption: Colonies s low growing 16.5 - 19 uun <..limn in 14 days on MEA 
at 25C, whi te with a pink ri m; reverse hrown; aerial mycelium white: the 
edges of the colonies irreg ular. Jn t.hrcc weeks the t.:olon ics become light 
gray, still with a ligh t pink tin t: clear am her exudates stan 10 develop. Afler 
four wccks, the colonies b~..x:omc Uurk gray to black. Conidiophorcs 
differentiated, single, determinate, simple , colorless and smooth. erect, 
straight, l:olorlcss to light brown. smoot.h. 44-92 x 2.2-4.8 ~lm (mcun 
= 60 x 2.9 ~m). Phialides 7-11 x 3.3-7 .4 J.Ull (mean= 8.8 x 4.6 J.lnl) with 
conspicuous coUarclte!:i. in groups of 5-6. Conidia cWpsoic.Jal. olivaccous. 
smoolh to rough. 4.3- 6. 1 x 3.7- 4.6J.un (mean = 5.4 x 4 J.un). 

Habitat: paper. soiL seeds. textiles and dead plams (Ell is 197 1). It was 
isolated (rom paper of wmer-<.lamaged drywall . and wall pet per. from WA. 

Distribution: Canada. Cuba. India. Nigeria. and Pakistan (Ell is 1971 ). 
Culture 021020-084 is ~1e first record for the U.S.A. 

A dried specimen derived from the cuhurc021020-084 is deposi ted in BPI and 
CBS. Living cultures are deposited in ATCC. 

Staclrybulrys nephrospura Hcmsford (Figure 6) 

Descript ion: Colonies olivaceous to black. 37 - 42 mm diam in 22 days on 
MEA at 25C: reverse brown: aerial mycelium white: the edge of the colonies 
slightly irregular. Conidiophon!s differentiated. single. detcnninate. simple, 
occasio•1al\y branched. colorless and smooth. erect. straight or curved 
(flexuous). 60-\50 x 2.5-3.3 J.llll (mos tly 93.6 x 3.2 ~m). Phialides obovoid 
or e llipsoidal. 8- 10 x 4.2-6.6 ~lm (mean= 9 x 5 !J-111) in group of 2-4 (mostly 
3) wilh conspicuous collareues. Couidia reniform. colorless atlirst . becoming 
olivaceous to nc~\rly black at maturity. smooth to rough. 8.3 - 13 x 5 - 8.3 ~lm 
(mean = 10.4 x 6.5 J.lm). 

Habit.u: on wood. Cuhurc 02 12 13-012 was isola1ed from warer-damaged 
W111lboard in Florida. 

Distribution: Solomon Islands. India. Jamaica, Sierra Leone. Uganda (Ell is 
197 1). This species is newly recorded for Norlh America . We have seen this 
fungus three times. from FL and AZ. 
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Figure 5. Swchyborrys microspora (02 1030·084). a. Colonies on MEA aflt:r 
3 weeks. h. Conidiophore and conidia. c. Phial ides with immature conidia. d. 
Conidia. Bars: a = 10 111111. b = 10 }1111 . 1.: . U = 5 pm. respecLively. 

A dried specimen derived from lhc culture 02 12 13.() 12 i.s deposi ted in BPI and 
CBS. Living cultures are depos ited in ATCC. 
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Figure 6. SwchyboJrys nephrospora (0212 13-012). a. Colonies on MEA 
after 7 days. b Conidiophore and conidia. c. Conidia in slimy masses on 
<.:oniUiophorcs. d. Conidia. c . Phialidcs. Bars: a = JO nun. b. c = 10 Jlll1, d. c = 
5 Jtm . respectively. 
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Zygosporium masonii Hughes (Figure 7) 

Dt:si.Tiption: Colonic:s s low b'TO\ving. 4 -6 uun diam in 7 days on MEA at 25C. 
raised: ;terial mycelium white: reverse brown. Conidiophores di fYcrcntimed, 
sing le. 59-89~•m long (mean = 7 1 ~t1n). erct:l. brown. smooth. with c.:hnins 
of up lO 6 integrated vesicles (falces) and a colorless. sterile apical region, 
which is I 5- 39 x 1.1-2.2 ~un (mean = 23 x 1.8 ~un) and terminates in a small 
knob. Vesicles (falces) thick-walled, dark brown . rcflexed, 7.4- 14 x 3.7-
7.4 j.llll (meun = 9.8 x 5.6 ~un). eHch developing 1-3 shan. colorless distal 
conidiogenous cells. Conidiogenous cells monobl:tsric, discrete , detenninate, 
ellipsoidal. curved, colorless. 3.7- 7.4 x 1.9-3.7 !lm (mcm1 = 5.9 x 3 .0 J.llll). 

Conidia solitary. aerogenous. non-sepnue. e ll ipsoidaL colorless, smooth to 
rough, 3.9- 7.4 x 1.9-3.7 ~tm (mean = 6.5 x 2.9 ~un) . ConiUiophort:s Ucvelop 
sparsely on MEA. hm more profusely on DG IX medium. 

Habitat : d ry-wall . wall-paper indoors, air. soiL and dead plant materials. 
Culture 030201-0 II was isolated from AZ. 

Distribut ion: U.S.A. (AZ. southern CA. LA. TX). Assam. Austral ia. Ghana, 
Guinea. Hong Kong. India. Jamaica . Japan. Sierra Leone. Tanzania, Venezuela 
(Barron 1968. Ellis 197 1. Matsushima 1975). 

Remarks: Zygosporiwn is known to produce cyl<>ehi:tl asin. which has cy totoxic 
effects on membrane function and thecontmctile mechanisms of cell movement 
and d ivis ion (Griffin 1994). It prefers low water activi ty. A dried specimen 
derived from the culn1 re 03020 1-0 11 is deposited in BPI and CBS. Living 
cultu res arc deposi ted in ATCC. 

Discussion 

Our observat·ions suggest that Ascotriclw erinace(l is more common than A. 
cJwnamm in ind<x>r environments. although A. erinacea was prev iously known 
from France (Hawks worth 197 1). Anamorpbs of both Ascotriclw clwrtnrum 
and A. erinacea develop well on MEA and DG 18, but their telcomorphs 
usuillly fail to develop. or are produced sparsely on the same media. Freshly 
isohllcd cuhurcs may develop the tcleomorph. but subcultures nonnally do not 
produce ilscomata. 

A number of isolates of Memnoniella echinclfa (02 1220-067). 1\tl. subs imp/ex 
and M. lnngistipitnta we;:re observed 10 develop hath Stnchyhnrrys-type and 
Menmoniella-type conidia on the same colonies. Stachybot1:ys-type conidia arc 
more often deve loped at the edges of colonies. Conidiophores of Stachyborrys 
proliferala Karandikar. Lulk:ami & Patwardhan proliferate l.ike those of M. 
echinara (isolate 02 1220-067) (Karandikar. Lulkam i. and Patwardhan 1992). 
Stachybotrys-type conidia in those isolales of Menmonie/Ja spp. developing 
dimorph ic conidia are all more or less oblong. 
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Figure 7. Zygosporium mn.wnU (03020 I -0 II ). a. Colonies on DG 18 aflcr 
7 days. b. Conidiophore and conidia. c. Vesicles. conidiogenous ce lls and 
conidia. d. Vesicle with collHpscd conidiogcnous cells. Bars: a= JO nun. b. c 
= 10 Jlln, d = 5 JIIll. respec tively. 

Bur in M. echhw rn (02 1220·067) while some conidia were ohlong or ovoid. 
a signifit:mll portion o f the Stac:hybotrys-Lypc conidia were pyrifonn. This 
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isolate could be a new taxon. but further studies are needed to determine its 
disposi tion. 

Sporoschisma saccardoi (020703-043) grown on CMA produced a few 
conidiophores and capitate hyphae showing percurrent extension. Since 
the percurrent ex tension of con idiophores is one of important characters 
differentiating Sporoschismopsis from Sporoschisma , Sporoschismn 
saccardoi (020703-043) appears to he in tennediate between Sporoschisma 
and Sporoschismopsis. This phenomenon raises two questions: I) whether 
Spomschi.tmtl and Sporo.tchismopsL'i should he treated as two separn te genera: 
2) whether the culture we examined should be a new species. To answer 
above-mentioned questions. further research i s necessary. \Vamnabe (2002) 
suggested that the capitate hyphae of S. saccartloi are possibly in the process 
of developi ng into mature conicliophores . hut we were unable to confinn this. 
During the percurrent extension of the capitate hyphae. they remained non· 
spom lating. 

Bmh S. microspora and S. nephrospom are reported for the first time in the 
U.S.A. Without careful examination. both can be confused with S. char/arum. 
Conidia of S. microspora are si mi lar to immarure or smaller ones of S. 
charlllmm. ELlis agreed with M:llhur & Sank.hla (1966) and treated it as a 
variety of S. chartamm (Swchybmrys atra var. micmspora) {Ell is 197 1) . .l ong 
and Davis {1976)elevated it to species rank. The comparative sequence analysis 
conducted by Haugland et al. {200 1) showed that .l ong and Davis were correct. 
Since tbe delim itation of S. microspura and S. charum tm is mainly based on 
conidial size. it is cmcia l to measure conidia precisely. Some conidia of S. 
nephruspura may not be reni.fonn due to orientatio11 or stage of development . 
which can make them appear similar to those o f .\'. cha rtamm. The ecological 
significance of these closely related species in indoor environmli! nts :md their 
cfl'ccL<o on human heal th need more study. 

Zygosporiwn masonii was common ly reported from Europe. In the U.S .. it \VHS 

a laboratory air comaminant in Wes t Virginia. and was isolated from coastal 
sands of Oahu. Httwai i (\Vang and Baker 1967). Recemly it has been isolttted 
from indoor environments in southwes tern U.S.A. (AZ. CA. TX). Wang and 
Baker { 1967) interpreted conid iogenesis in z. nw sonii as being phial idic. with 
a Sporothrix-like synanamorph. However. \Vang now considers the collarettes 
observed were probably collapsed conidiogenous ceUs and that the mode of 
conidium ontogeny is blastic (personal communication). Hughes {195 1) did 
not consider the conidiogenous cells of this species to be phialides. Ellis { 197 1) 
treated them as monoblastic. ln our isolates. monoblastic conidiogenous cells 
predominated. However one conidiophore was found with coll.arcuc-bearing 
conidiogenous cells where conidia can develop directly on ves icles. Each 
ves icle usua lly develops 2 conidiogenous cells (Wang and Baker 1967. Ell is 



487 

197 1 ). bur vesicles may bear I -3 conidiogcnous cells. This species was found 
in AZ. CA. TX where there is no previous pllblishcd record. Conidiophorcs 
with conidia sti ll armched were observed in an air sample. Meredith ( 1962) 
found thm Lhc conidia of z. oscheoides Mom. arc violen tly discharged. This 
may explain why species of Zygosporium, an unusual genus, arc found in air 
samples from time to time. 
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Abs traci- During :1 1>un•ey of di ctyostdiJ cdlu lar slime moltb in 2002./Jit:lyr.r..·telillln 
exigumn was isolat .:d from forest 1>oils a nd was id.:111i fi ed a:-. new ro: ~:onl for ·t:.iwan. 
Th is isolalt! was lllOIVhol og i~a ll }' .:xaminctl :md is ill ustmt.:d in this lt:xl. ' lli t! nuclo!QtiJ e 
st'I!U<! liCI!!> vf i nt .:rnaltran~crihed l>!XICt! f (ITS ) regions :md 5.RS of •i iJQM)m:d DNA w.:rc 
al!>Q :maly;t.<!d. ' llh! D. e:r(~uwtl ~tuenc.: length!> of ITS I. 5.8S. and ITS 2 wen~ 250 hp. 
170 hp and 461 bp , l"e!>]X:t:ti \'d y. 

Key word5---t.l it.:t)'O!>ICiiUs. 1'ilx1so m:tl RNA gc!111.: 

Introduction 

The taxonomk· studies of dictyostelid cellular slime molds in Taiwan have been briefl y 
reviewed in previous papers (Yeh & Chien 1983; Hagiwal.l et al. 1992: Lin & Yeh 
1999; Fan & Yeh. 200 I; Hsu ct al. 200 I; Fan ct at. 2002; Ych 2003). During a 2002 
survey o f forcsl soils in Nantou County. centra l Taiwan. Dicryosrelium e.ri,~ 1111111 . was 
isoi<Ucd. This was a new record for Taiwan. This iso late was examined und is illustrutcd 
here. Moreover. intem:ll transcribed sp:lcer (ITS) :mel 5 .8$ ribosomnl DNA (rONA) 
sequences were also determined. The examined spec imens nnd pure cuhurcs were 
deposited in the Mycology Laboratory. Dcpan mcnt of Life Science. National Taiwan 
Nonna l Un ivers ity. Taipei. Taiwan. R. 0 . C. 

Materials and Methods 

Morphology 

Soil samplt!s were t:OIIC!t: ted from for~t noor from N:mtou County, centra l Taiwan. in 
2002. l~ive to ten g1.1ms of each soi l sample were suspended in 50 ml o f distilled water. 
A small amount of the suspension was spread over the surface of 0. 1% lactose yeast· 
extnK·t agar plates (Norbe rg 197 1) . The agar plates were Lhcn incu bated in <.htrkness :lt 
25°C. When the fruiting s tmcturcs developed . ~• ste rilized needle was used to remove 
the spores from the .sorocarps :mel transfer them to a fre-.h agar plate wi th a suspension 
of prc.g.rowo Escherichia coli. The plate was examined for one or two weeks to 
follow the life c:ydc. Methods used for observations :.md meas urements of Lh is species 
fo llow Hsu l.'!t a\. (200 1). The taxonomic system of Hagiw<tra (1983) w:•s followed for 
identification. 



4<)0 

Genomic DNA e."Xtraction 

Genomic DNA was cxtrnctcd from spores using a variat ion of CfAB method 
described by Wang & Whi te ( 1997) as adapted from Doyle & Doyle (1990). Sevemy 
spores were colle~.:ll.'tl from pure cullurcs of /J . t:xigw un in ' ' miaofuge tube. After 
adding a small amount acid-washed sea s:1nd, the spores were homogcni7cd wi th a 
' 'mkrofugc pestle''. Then 500 ~-t l pre-warmed 2% CfAB extraction buffer (1.4 M 
NaCJ. 100 mM Tris-HCJ. pH 8.0. 20 mM EDTA. 2'7o I'VP-40 w/v. 20 mlvl cetyl 
trimethyl ammonium bromide (CfAB). and 0.5%2-mercaptoethauol v/v) w:1s added 
in to the mixru rc before grinding more. The mix tu re w<ts incubalcd for 10 min at 65°C 
to break the cell membranes. The tissue/buffer mixture was then emulsified with 500 
Ill dichloromcthanc:i soamyl alcohol (24: l) lO scparmc protein from DNA before 
spinning in a microfugc for 2 min at room temperature. The top phase was tr.msfcrrOO 
to a fre sh microfugc tuhc and 300 J.! l of isopropanol was added to prec ipi tate lhe 
DNA. After spinning fo r 2 min at room tcmpcnllure . Lhc supcmatant was carefully 
poured off. Then 500 ~I wash buffer was added and was left fo r 2 min. After spinning 
for 2-3 min. the supcrnat;IUl was disl·urded. The pellet w;ts resuspended in 35 !J.I""' 40 
f.L\ double distilled wmcr. Two 10 5 IJ.lDNA solution was used for the PCR reaction. 

PCR a mplification 

The o ligonucleotide primers 185-P (GAGAAGTCGTAACAAGGTATC) and 5.85-R 
(GA..xn·..xrcGCAGTTTGC:TACG) were used to amplify fragments containing ITS I. 
Another p:tir of oligonucleotide primers 5.8S-F (CGTAGCAAAC-TGCGATAAlTC) 
and ITS4 (TCCTCCGCTTATTGATATGC) were used to ampl ify fragments 
containing ITS 2. A 100 I reaction mixture contained 1.0 mM of each primer. 2.5 
units Taq DNA polymerase. 100M each of the four deoxynucleotides. dATP, dCI"P. 
dGTP. and dTTP. in a PCR rcal~tion buffer (10 ntlvl Tris-HCL 1.5 mM MgCI ... 50 
mM KCI. 0.1 mg gelatin ml- 1. pH 9.0), :111d 2 to 5 IJ.I DNA. PCR produc ts ~vcrc 
amplified in a Perkin Elmer DNA Thermal Cycler using the following programme: 
94°C for 5 min for den:numtion of DNA. followed by 40 cycles at 94°C for I min. 
;md 50°C for I min fo r prim~r mmealing. then :tt 72°C for 2 min C;(tensiou. PCR 
:1mpliftca tion templ ::~te s cont::~ ining no DNA, were carried out in every C;(pcri ment as 
commls to t'est for contamination of reagents and reaction mixtures by non-sample 
DNA. Effic iency of amplificalion was monitored by nmning 7 !J.I of each reacLion 
through <t 2% <tg~trose gel at 125 V for 3 h in Tris-bor.tle-E[YJ'A buffer (0.44 M boric 
ac id. 0.44 M Tri7.ma base , and 10 mM EDTA), a 100-bp molecular weight l:1dder 
(Gene RulerTM) was used as the size standard. stained with ethidium brom ide. and 
visualized and photographed under ultraviolet light. 

Sequencing or amplified DNA 

Fragments containing ITS I-5.8S and 5.8S-ITS 2 were ;amplified from the test cultures 
of D. ex iguum. The PCR-:1mplificd producl<> were sequenced usi ng an :1ntomated 
DNA sequencer following the manufacmrcr's protocols (A I3I 3730 DNA Analyzer 
Applied Biosystems. USA). 
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Results 

Taxonomic Description 

Dictyostelium exiguum Hagiwara . Bull . Nrun. Sci. Mus. , Tokyo , Scr. B. 9(4): 149, 
1983. Pig. I. 

Soroc;u-ps. so litary or gregario us. uubraud H .. -d or sparsely br.uu:hed. Sorophores 
colorl ess . si nuous. taperi ng from b;1ses to tips. i.lnging from 1.8 to 6.R mm: bases 
clavate. 25-36J.un in diam at a level 50 J • .un above the bouom: tip capitate or somewhat 
widened. 9.7-16 ~min diarn at a level 50 ~m below the Lip. Sari white. globose. 50-200 
~m in d i;un. Spores hyaline, ciJipsoid. with conspicuous c:onsolidatcd polar granules. 
mosLl y 55-7.7x2.2-3.3 f.t nl . Psc udoplasmodia wi th rndh\tc streams. ranging from 
0.08-2.6 mm in diam. converging at single center or breaking up into several small 
aggregation centers. 

Distribution: In forest so ils of centra l Taiwa n. Known from Nepal and Taiwan. 

SPF.CJ:MF.N f.XA:\IIXF.O: TAIWAS. Nun1uu Cuunly. Yell ZY. Toi 200!.-/ . 

Comment: This species is characterized by the small sorocarps . !.he lhick clavate 
soruphorc bases and the small spores. Taiwanese isolates examined in this study had 
somewhat larger spore s ize and longer sorophore than lhc typ:: spec imen (Hag iwarn 
1983). 

Amplification and sequencing of riho!'iomal RNA gene 

The total nucleotide scqucn<.~c lcugUJS of tJ1c products were 1042 bp containing p<.u·ti ~l l 

ISS and 28S ribosomal RNA gene. They arc listed in Table I . 

Discussion 

H<~giwar.I ( 1983) first rcportl.!d this species from Nepa l. There . this species is found in 
the surface soil and leaf mold o f open forcsls in the Gosai nkund reg ion and the Gokam:l 
Forest (1.350 m). Hagiwara (1990) also obtained some iso lates from open oak-laurel 
forest (L.9 10-2. 150 m) on Mt. Phu lchoki. Nepa l. ln Taiwan. D. exiguum was iso lated 
only [rom N~mtou County (l~<.L 1.000 1n) . lol~ated in <.~en u-..11 Taiw~t n . It w~ts :tlso found in 
the surface soi l of :l mixed forest of oak· pinc and other broad-le:lved l:rces. NeJXtl extends 
along the Himalayan range between lhe latil\ldes of 26°22 'N and 30°27'N. The country 
has an area of 147.000 sq km. Two-thirds of the area is occupied by hill s aud mountains . 
which ~1risc at ~1bout60 m in Lhe south to !.he crest of the Himabyas re<.tdting ovcr 8.000 
m in the north. Avernge temperature rnnges in Kathmandu (the c:lpital) arc from 2-
200C in January to 26-32°C in June. Dobremez (1972) divided the vegetatiou of Nepa l 
into six bio-cl imate belts. namely. ( 1) tropical be lt (below 1.000 m alt.): dominated by 
Slwn:a. Termina/i(l, Eugenio ~10d Cm.-sitt spp. etc. (2) s ubtropic:~ l belt ( 1.000-2.000 m 
alt.): Scltima-Castm10psi:o forest in 1he c."st :lnd Pim1S forest in the wcsl. (3) temperate 
belt (2.000-3.000 m alt.): characterized by evergreen oaks. rhododendrons. conifers 
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etc with deciduous maples. (4) sub-alpine belt (3 ,000-4.000 m alt.): re prese nted by 
Abies. Bewla. Acer and Sorbus spp. etc. (5) alpiuc bch (4 .000-5.000 m alt.) and (6) 
Nivul bdt (<.~bovc 5.000 m alt.): dominated by rhodoc.lcudron bushes. Herberh; shmb 
and primroses herbs etc. 

Taiwan is an island along the wcstcru edge of the Pacific Ocean. lt is locmcd across 
the Trupi<.· of Cmccr. Extending 394 km along its longest ••xis (25°20'N to 2 1°55'N) 
and stretching 140 km at its brondcst trn n~tion . this is land measures about 35.800 
sq km. In the lowland'i. the average temperature is about 26-30°C in summer and 1 5 ~ 

23°C in winter. Accord ing to Hsieh ct al. ( 1994).1ivc principa l forest vegetation bells 
cun be distinguished ~doug the uhitudi uul distribution. •mmcly. ( I} <.~ostal vegetation: 
represented hy m::mgroves. s:md-du m:: pl:uus. and liuora l forests. (2) lowland vegetation 
(below 500 mal t.): includ ing Ficus-Machilu.r fo rests. secondary forests. and grasslands. 
(3) montane vcgctrnion (500-2.500 malt.) : dominated by M<lclrilus-Casumopsis forests. 
cvcrgn:cn oak forests. beech fore sts. mixed coniferous forests. pine forests. and n ·uga­
Picea forest. (4) S11balpinc vcgct<\tion (2.500-3.700 malt.): ch<U"';!Ctcrizccl by Abies pure 
stands. Berberis shrub. some Querc11s trees. and Yr1shania dwarf bamboo thickets. 
(5 ) alpine vegetation (3.500-3.900 m alt. ): including Rhododendron and Lycopodium 
commu nities ctl~. 

To date. there arc two spec ies of dictyostcl ids found only in Nepal and Taiwan: D. 
cl<tvarum Hagiwara (Hag iwara 1992: Fan et al. 2002) and D. exiguum. As Taiwan is 
dose to Nepal gcogruphit~a lly and D. exiguum was isolated from similar lwbi tats in 
these two sites. we suggest that D. e.xigwun as well as /). clmraumr ultim:1tely will be 
classified as a subtropical species after fu rther investigation. 

Current molecular appru<•chcs, especially scqucuccs o f ribosomal RNA gene (rONA). 
;ne used lO a.o;sist in studying t ~xonomic prohlems and inunderst:mding the phylogenetic 
relationships among fungal groups (7..mnbino & Szabo 1993: Rcrbce et al. 1995: 
Monca lvo et al. 1995: Mitche ll & Brcsinsky 1999: Lohtandcr eta!. 2000: Tuthill e t 
a!. 200 I: Chou & Wu 2002 : Gonzalez ct al . 2002: Hofs tetter ct al. 2002: LcgrCve ct al. 
2002: Liu ct al. 2002). Ribosomal DNA sequences of D. ex ig1111m based on ITS-5.8S 
gene totall ed 881 hp and were reg istered in GenOank (access ion numhcr: AY 170307). 

Compared to the nucleo t.ide sequences of the other dictyostclids registered in Gcnllauk. 
D. e.xiguum was similar to D. aureo·.ttipes Cavcndcr. Rapcrct Norberg var. rwreo-.tlipes. 
There was 93% (286/306) identity between them after making sequence al ignme nt in 
Na tional Center for Biotechnology ln tOrmation (NCBI) resources. 

Accord ing to Ozaki et al. (19&4), lhc ITS-5.8S rONA sequences of D. di.w:oideum 
Raper arc 1078 hp and arc longer than that of D. exi.~mmr. The A+ T con tents revealed 
minor differences between these two spccies . ln particular. the ITS 1- 5.8S· ITS 2 for D. 
discoidemn is 74%-57%-57% (Ozaki ct a l. 1984). for V. exiguwn wus 64%-50%-63% 
(Tahle 1). With tJ1e development of additional dictyostcl id rONA sequences. it will be 
possible to constmct the phylogenetic relationsh ips with in Lh is group. 
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Fig. I. Diclyosielillm e:cigmun found in 2002 in fores t soils of Kantou CounLy. cenlrnl Taiwan. 
I. Spor~. 2-3. Aggregation of myxoamocb:tc. 4. Pscudoplasmodia. 5. Sorophor.: tip. 6. Mawrc 
sorocarps. and 7. Sorophore base. Scale b..1rs: I = 5 p.m. 2 = ISO p.m. 3 = 125gm. 4 =150 ,am. 5 = 
5 !lm. 6 = ISO ,tm. 7 = 10 1un 
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Table I. rONA sequences of Dictyosrelirmt exi,~1111111 

rDNA regions Sequences 

l'artiai i8S (44 bp) 
GTCGTAACAA GGTATCGGTA GGTGAACCTG 

CCGATGGATC ATTA 

ACACAATGTC CATCCATTCA GTTTTGTAAA 

AGAGGAAAGAATGAGCAATC ATTACTAGAA 

TCTTTATCAA TTCTTTATGG GTATACCCAT 

ITS! (250 bp) GTATACCTCT CAATTTTTTT ACGTTTATTC 

AACTATATTC TATGCCGCAC AACGCCAAAG 
(G+C conlcnl =35.60%) ACATTGACTT AGGTCTTGTC TAAGGCTAGG 

GGTGAGCATTTTCAATGACTCCAGTGTTTC 

TCTTTCATAG AGATCCTACT GAAATTGTCA 

AAGAAAGCAT 

AGGCACATTT GGTCGATACC TCGGCTCTCG 

AATCGACGAA GACCGTAGCAAACTGCGATA 
5.8S (1 70 hp) ATTCACTTGAATTGTAGCGT TTACCGCGAT 

(G+C COiliCUl ;50%) AGTCGAACTG TTGAACGCAC ATGATGACCG 

ACTGTCCCTT GCAAAAGGGG CAGCTAGGCC 

ACTCTCGTTT GAGAGACCTT 

TTCTCTATCT CTCATACTAA TTTATTATTA 

GTTTAGGGGC GTTGTGAATG ATGATGAACT 

AAGTCTGCAT ATATACGGGT CATCATTCAT 

TAAATATTAT AGTCCAATGC AGTCCTTGAC 

TTACTACCAA TTGGTAAGAG GTCTTTGCTT 

AGACACGTTG ATCGCTGTCA CTTTAACTTG 

ITS2 (46 1 bp) GTGGGACTAA CATAGTCTTT TGGAATTTTT 

(G+C content =36.88%) 
CCATTTACCA TTCTTAAACTTTGAAAAGAG 

ACTCGCGAGC TTTGGCTTGC TTGAGACCTT 

GATTTGGTTT TGAAAGGTTT TGGGAGTATA 

GTTTCATTAA GGCCTTCGAG GTTTTCGTCA 

TTTATAAGGT TTGGATCTGT TGAGCCGTGT 

CTTTTTGAGC AAGTCTCTTG GCTTTGGTTT 

TAGTATTTTC TATGGTTCGA CTAATCAAAG 

ACTAATTCAAAAGTATCAAG TCCCCTGTGG 

ACTTTGATCA T 

GTAACTCTTG AAGTCGTTAAAGGCTTTCTC 

Partial 28S ( 117 bp) 
AAGATACATC TTTTTGAAGG CTTTCTCAAG 

ATACATCTTT TTGAATTGGC AAAACTTAAA 

ACTTAATTAT AGGTCATCAG ACGAGAG 
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Abstract- A new African agaric. btOL')'bt! miS<tkal'luis. is c.leSt:ri"'"'d from tropkal 
dry Miombo w()Odl:mds in Zambi:1 . Jnocybl• mis{lkaensis hlt'b pll'UrQC.')'SLidia and h:ls 
smoolh }'t'llowish brown b:•sidiOSporo..'s. fu siform 10 fu siform-rostrote t·hd locyslidia. :and 
lh!t·rupigmentl'd basidia. Phylvgen<.'tk:• lly. / . mi!wkm·nsis is sish!r 10 .l.<!ction Cenit:olorl's 
in t he. J n ospo..'rm:~ clade with strong I:M.>Obtmp support bas.."XI on RPB2 nm.:l..-otid~·. SC<J lk'lll~e 
d:tta. Dotl>'Pi tc lhc pos~ssion of nccropigmented b.1sidia. /. misal:m•usis is rd:ued to / . 
t..'it/(ltnisfr(t/tt and a!lit.'S. A t.a:otonomil: de-.st:ription. illustr:lliom. and Lhc phylogeny of this 
ncw paleotropk:tl spcdes arc prcst!ntcd. 

Keywo rds-11garil'{l/es, Cortilj,(triaa'ae. phylogeny. KNA polymerase II . taxonomy 

Introduction 
Scvcr.tl new species of lnocybe (Fr.) Fr. twvc been described rcccully from 

Zambia and Cameroon (Buyck & Eyssartier 1999: Watling 2001 ) . Here we propose 
as new. /. misaknensis sp. nm· .. a species collected in native Miombo woodlands. a 
seasonally burnt tropical habitat Lhat includes cctomycorrh izal caesalpinioid legumes 
of t.hc Fabttceae and Uapaclt of the Uapm:tleue in the Copperbelt Pro\'iucc of Zambia 
(HOgbcrt; & Pic.1rcc 19g6). 

Anatomically. / . misokltensiscxhibits basidia that fil l wi th ochraccous contents 
and collapse after basid iospore discharge. similar to members of subgenus Mallocybe 
Kuyp. (Kuyper 1986). Kuype r re ferred to Lhis dmructcr stutc as ncL~ropigmcniL'd basid i:t. 
For short we use the tenn necrobasid ia. Species of subgenust\-fal/ocybe are dis tributed in 
temperate climates of the northern hemisphere and Australasia (Matheny. unpublished). 
Despite Lhe anatomical similarity to subgenus Mallocybe. I. misokaeusis would appear 
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to represent an undescribed species because of its pecu liar cheilocystidia morphology 
and palcOLropical distribmion. To test this hypothesis. we sequenced a portion of RPB2 
(Liu. Whelen . & Hall l999: M<•thcuy 2004) to d!.! lcrmiuc the phylogcm.:tic st<•lus of/ . 
misakaensis. RPB2 encode.." the second largest subunit of RN A polymernse n and is 
appropriate to inYcstigatc the phylogeny of the ge nus lnocybe and clcmcnl:s wi thi n it 
(Matheny 2004). 

Methods and materials 

Collcclions were made fresh by Lhc second amhor. Color notations follow that 
of Ridgway (19 12) and Muuscll Soil Color Charts ( 1954). The holotypc and paratypc 
are deposited at E; the isotypc is deposited at WTU. Herbarium abbreviations follow 
that of Holmgren. Holmgren. and Oamcu (1990). 

Sections o f dried materia l were rehydrated in % KO H. Dimensions of 
l>~• sidiospore length , width and Q v~1 lucs (rat io of length to width) are presented in a 
rnngc with outl iers enclosed in parentheses, fo llowing that ofMatheny.Aimc, & Henkel 
(2003). Menns of spore length. width. and Q values are italicized. Drawings were made 
wi th the assistance of a drawing mbe. Spore s were drawn at 2000x and bas idia and 
chcilocystitl ia a t800x. 

DNA ex tr.1ction. polymcrnse chain rearion (PCR) ampl ification. direct 
sequencing. and cloni ng fOllow that o f Matheny c t al. (2002) and Matheny (2004) . 
Primers 6F and 7. 1H. (Liu. Whelen. & HaU 1999: Mathe ny 2004) were used fo r I'C R 
~•mplilica tion ••uti dil\!ct sequem:ing of <.:unserved domains 6 to 7 in RPB2. Clones of the 
undescribed / . "serpemi,orystis '' from Western Austrn li a were se<JUettecd according to 
the manufac ture's protocol (TOPO TA Cloning and TOPO One Shot kits . lnviLrOgen. 
Carlsbad. Califomia. USA). This was done because of a faint i'CR band for this product 
RPB2 accession numbers for the t<~xa used in this paper are av;~il;~b lc on Gcnllank. 
These include AY333309. AY3333 11. :md AY333763-AY333778. Collections from 
which the sequences were obta_i ned. and their herbaria. are provided in the appendix. 

DNA sequences were aligned using Clustnl X (l'hompsou c t al. 1997). The 
alignment is oLvaihtblc on liue <~ t Tn:cBASE (M l620). The maximum l.ikelihood (ML) 
criterion was used in PAUP* (Swofford 2003) 10 analyze the phylogenetic placement 
of / . misakaeusis in relation to samples from other major clades of luocybe (Matheny. 
2004). The ML tree was recovered using a heuristic search with the "as-is'" addition 
sequem:e . The underlying model of evolution used in the .ML analysis was estimated 
by MODELTEST :1.0 (Posada & Crnndall 1998, 200 1). Tlootstrap values (Fclscnslcin 
1985) greater than 50% derived from a maximum parsimony (MP) analysis using a 
heuristic search arc placed above branches to gauge support for branches in the topology. 
Crepidotm· (Crepidotm.:eae) was used to root the tree becotuse :t more indusive mmhtysis 
(Matheny 2004) places Crepidow s as sister to l flocybe. 

Taxonomy 

l11ocybe misakllem;i:,· sp. nov. Figs. 1 <.t-c. 

Mctu!oidac. nullac. Oasidia plena ncuopigmcnti. Chcitcxyst i<lia 26-61 x i · IO ttrn. fus ifonncs-rostd /atac-. vd 
fusifonnes·rosuiformcs vel davatae. membrana tenui pracdita. Spone lae\'ts. 8.0· 10.0 x 5.0.6.0 11m. Pi leus 
librillosus grosse-. haud rimusus. alutac..-us in l~:rdcm ~·.urn disco fuh· o. ~dla\' 3dn:na~·.cunlht:..:- ... Cinnamoo· 



499 
Burr\'\') "t.1:~yColor·· . pulliduQ-fimbti:ttll?, Sri~3.0cm x 3-4 mm,a...'()Uulis. pullidus w l subaluracel.l5, st:"riceus 
\'d furfuraeeus·fi brillosus. haud pn1inosus. Dispt"rsa, humi. cum llri>oribus Jcgumir.osis e1 Uap~~rot:. I lolotypus 
hie dc-sisnatus in E (Wat. 248J7). isotypus in Y.TU. 

Pileus 1.5-2.5 em. pl<mo-convex with low umbo. surface dry. co<trsely 
fibrillose with scattered apprcssed clusters of fibri ls radiating around the di sc. not 
rimose. in age becoming diiTractcd-scaly around the ccntcr. laccratc: "Cinnamon-IJu tl' ' 
(light yclJowish brown or 2.5 Y 6/4) to ··ctay Color" (lig ht brown or ncar IOYR 5/3-
5/4). at times with fulvous center. Lamellne narrowly admnc to sinume. seced ing; c lose. 
about 40 I .. with several tiers of lamellulae: about 2-3 mm broad: "Cinnamon-Buff ' 
to "Snun· Urown' ': edges pa ll id . distinctly fimbriate . Stipe 3.0 em X 3-4 mm. often 
longer tht.~n pi leus di:lm. c:vcn. not bulbous. white to lig ht brown. silky-fibrillose. ~It 
times scurfy, not pminose. veil status not coufi nned: odor and taste not recorded. No 
pigments dissolvi ng in alkali mounts. 

Oasidiosporcs (7.5-) 8.0 -9./ - 10.0 (- 10.5) x (4 .5-) 5.0-5.2-6.0 pm: Q=(!.50-
) 1.60- / .7 / - 1.9 1 (-2.00) (n=4 1/2). smooth . sub<.~mygdali fonn. elliptic . orocc.:asi01mUy 
subphaseolifonn. apices bluutly pointed or ob tllse; "'Ochraccous-Tawny'" or ycl.lowish 
brown to strong brown ( IOYR S/6-7.5YR 5/8): wall slightly thickened; gcnn pore 
absent. nondextrinoid : apiculus small and ind isti nc t (Fig. Ia). 

O(JC00 
1 

Fig. I. Rasid io~porcs (a). basidia (b). and L:hdtncys!idia (c) nf luucybe mt.wkuenshl (hulntyl'c). 
1h : sc:tlc lxu· i:. equal to 10 Jtm fnrspnrcs :md 25 Jl lll fur basidia and chcilocystidia. 
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Basidia 27-35 x 8- 10 I'm (n= 1512). 4-stergimate, clavate to cylindrico-clavate . hyaline 
to nccropigmcntcd (Pig. lb). Plcurocystid ia absent Chcilocystidia 26-61 x 7- 10 11m 
(n=20/2) . many fusifonn with tapered subacute apices. at tim~.!£ roslr<llc. mi xed with 
short er clavate cell s: thin-walled. hyaline to ochrncCQus or msty co lored. at times wall 
wrinkled or incmsted with pigment or cells wi th granular conten ts: lamell ae edges 
sterile (Fig. I c). Caulocystidia not observed: apex with sparse or thin superficial layer 
of hyphae. these cylimlric. ' 'Ochraccous-Tawny' ' in mass like the pilci(X!ll is. faintly 
incmsted if nt r~ ll; trnmal hyphne cylindric. very pale hrownto yellowish with scn uered 
golden re fractive hyphae. Lamellartrama parallel. hyaline to very pale yellow. mosll y 
cy lindric but occasionally inflated . up to 16 pm diam. smooth. thin-walled: refractive 
hyphae prc.scnt : cells um\!activc in Melzer's solution . Pilc ipcllis a cutis of imcrwQ\'Cll 
or tangled 10 parallel cylindric hyphae. "'Ochrncoons-Tawny'" in mass. hyphae mostly 
3- 10 11m diam. appearing smoo th or at least not distinctly incrusted. at times fi lled with 
ochraccous- rnwny refracti ve contems. lhin-waUed: t.rnmal hyphae very pale brown to 
subh yaline in nmss. (.'ylinl..lri,:: n!Cr.tc tive hyplwc present. Chtmps present. 

Scatlercd s ingly on soi l among humus in seasonally burnt woodland 
(Miombo). including Brac!Jysregia. Gilberriodendron. lsoberlinia. and Julbenwrdia 
(cacsalpinioid genera of Fabaceae) and Uap<tca ( Uapacaceae). Copperbelt Province. 
Ndola to Kit we. Zmnbht (- ISO S. 30° E). April. 

Mnt('t"ill l l'xnm inC>d: ZAMH IA:COPPERH F.l:I'PROV II\CE: ~ is.aka Fort:!>t Reserve . near Kit we . 
3 April 19!) l,l eg. K. Watl ing. Wnt 24830 (E): s:m1e h)l.·<~l il )' <~ S;I [)(,)\'c, ou hurnl p~1tch, 3 Apri l ! ~) \, 

lt:g . R. Walling. Wnt 26674 (E); Ndola burn plub. seaw nally hu111l woodlautl , 2 ,o\pri l 1991. leg . 
K. \V~III i ng . Wnt. 24837 (E, holutype; YlTU, iM)I)'I)I!). 

Conuncnhlry: Tit is species is cltaructcrized iu part by the cinnmnou bllff to day buff 
color. fibrillose textu re. and presence o f necrobas idia. However, the fusi fonn and 
rostrate cheilocystid ia in combination with the paleo tropical di stribution in seasonally 
bumt woodla nds repre sent unique cbarnctcrs. lnocybe misakaensis is probably 
cctomy<:orrhizal with caes:.t lpinioid legumes such us Br{I(.:/Jystegia. Gilbertiodendron. 
lsobedinia. and J,Jbemardifl. and/or UapflctJ of the Uapacaceae. Indeed. a number o r 
common Zambian trees in the Fabaceae, Dipterocarpacae. Uapacaceae, and J>roteaeae 
have been reporled as cctomycorrhizal (Htsgbcrg & Picarcc 1986). 

l 11ocybe misakuensis represents one of few dcpuupcr.•tc (i . c .. lacking 
pleurocystid ia) species o f lnocybe known from tropical Africa. lnocybe tmrenplumo.m, 
recently described by Watling (200 I) from Cameroon . also possesses nccrobasid ia like 
I. misakaensis but morphologically is very different because of the brill iant redd ish 
orange squ:.unulcs on the pileus :.ml..l stipe and subglobosc spo res. De St!ynes ( 1897) 
described /. erytltmxa from Gabon. which is colored like /. aureoplumo.m. but lacks any 
ornamentation on the stipc and has elliptic spores. lnocybe f asrisiaw var. brevispom 
Hcim described from Madagascar (Hcim 1931) has a distinctly rimose pileus. short 
t:-l;1 vatt! d te ilocysti<.lia. an<.l broadly e lliptjc to subglobos~ spore s. BllYl'-k & Eyss:.~rt ier 

( 1999) men1ion Lhe resemblance of some endemic African species of l nocybe to /. 
d~tlcamara. but none of these have yet been described. 
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Phylogenetic results 
A total of 18 accessions we re used in this study. 730 positions were aligned in 

the d:;ua set tha t were sequenced from the 6 to 7 conserved domains of RJ1U2. The data 
se t contains 242 pm~imony-inform~•t..i vc sites mld 42 •• u tapomorphil~ sites. Tile model 
best-fi t to t.hc RPB2 d:ua is a Tamura-Ne i model with equal base frequencies: r.:nes 
of 10 .07 and 5.73. respectively. for cytosine-thym ine (Cf) and adenine-guani ne (AG) 
transitions and 1.00 fo r tr.msvcrsions: the proport ion of invariable sites was estimated 
••I 0 .56 in add ition to <.1 gamma distribulion o f 3.38. 

The ML analysis of RPR2 DNA sequences of /. misnkaensis places it s ister 
to section Cen •ico/ores of the lnospcnna clade (Matheny 2004) with moderately high 
(79%) bootstrap support (Fig. 2). The ML tree has a -In L score of 4022.2 10 . A s ingle 
MP ln.-..: of 70S steps w;ts n:covcrc<.l that diiicrs (rom the ML tn..-con ly by the placement 
of :l si ngle branch. /. rulaeq~taw (B ri tz.) Sacc. (d:lt:l no t shown). In the MP tree /. 
adaequma is basal to / . misalwensis wilh poor (< 50%) bootstrap support. 

The five major clades in ferred in lnocybe by Matheny (2004) arc represented 
iu Fig. 2 . lnoc:ybe mi:mkctt:nsi:,· is placed with strong boutstrup support (100%) in 
the lnospenna clade. which contains represen tatives o f sections Rimosae (Fr.) Sacc. 
and Cenicolores Singer (Kuyper 1986) sam pled from Europe. North America. and 
Australasia. 

Necrobasidia is a plastic morphological trait 

lnoc:ybe misakttem·is is more c losely rdutOO to members o f section 
Cerw·colores that includes. fo r example , the widely di stributed species / . crtlamistraw 
(fr.: Fr.) Gillet. This relationshi p is demonstrated despite the presence of basidia that 
become ochraceous and collapse (nccrobasid i:-t) in /. misllkaensis. The presence of 
ncc:rob;tsidia is a trait th <.tl occurs in all samples of thl! Mallucybc :.md Au ri tc l1;1 cl ades 
(Pig . 2). However. a collccrio n of /. calamistrll/fJ ides Horak rrom New 7.ea l:md a lso 
features necrobasidia and is strongly placed (100% bootstrap support) iu section 
Cervicolores of the h1ospcnna clade. Thus. it appear.; that either necrobasidia have 
evolved more limn onc.~e or ha ve been I'CJ>l!;ltedly l o~ t. In ~my c.·;t~e. the possession o f 
nccrobasid ia cannot be emphasized as a synapomorphic I mit in luocybe (Kuyper 1986) 
although all accessions sampled to date in the Mallocybe and Auritella clades do have 
necrobasidia (Matheny 2004). 

The un ique c.·.hciloc.·.ysti <.l ia morphology an<.l ecology of / . mi:,·aktrem·is 
are supported as distinc t charnc lcrs by the RPB 2 phylogeny. Like /. misakaensi.r, 
only /. aureoplumosa from Cameroon (Watling 2001) has both nccrobasidia and an 
association wilh African cacsalpinioid trees. lnocybe tmreoplumosa. however. is sister 
to several uu<.lcscribcd Austmli:.m t;lxa in the Au ri tclla t:htde (Matheny and Bougher. 
unpuhl ishcd). 
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Sect. 
Cervicolores 

lnospenua clade 

100 

h1ocybc calamismua Lntvia 

lnocybc calami strata Washington 

lnocybe ~llam i strmoides New Zealand • 

Lnocybc cf. hirsuta v. maxima Wash ington 

lnoc~bl' m is11 kucnsi s: Z11 mbi 11 • 

Sect. 
Rimosaes. str. 

lnoc.ybo.: agardhi i Fin lund • I 
. ).1alloc be clade 

lnucyhl! ll!mgcna Fmluncl • y 

IJ1ocybc cf. macu lata Washington I 
Pscudospcnnn 

lnocybc .. nivcavclata'' Washingt{}n clade 

- - 0.05 substitutions/site 

f'ig . 2. The ML tree distinguishe-S / . misaka~usis (in bold typo:) from other dep.'tU(X'r:ue taxa of the 
Mallocylx. Auritc:l la. and Pseudospcmta clades and the pleurocystid iatc group. the lnocybe clade. 
The asterisk after a name indicates a nccrobasidia.b: pecics. Sections Cen·icolores and Rimosae s. 
sir. are boxed in gray. Th is u·cc is inferred from nucleotide scqU(nces of RPll2 conserved domains 
6 10 7. llrnnch lengths l.n! proportionaJ to the number of substitutions l>l't site. ll()()l.strap values 
greater than 50% derived from a maximum parsimOtl)' ana lysis are indicated above branches. 
Geographic origins for taxa are al so indicated. Cnpidows is used to root the trei.'. NSW is an 
abbreviation for ~ew South Wales. 
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Appendix 

t.:olh~l'l ions UM!d for KI'H2 nucleQt idese'lue ncing include: lnospem1a clade: Sec1ion Cerl'l'mlores: 
I . ('tJiamistmUJ (JV 11 950. T UR1\. \VI' IJ): /. t.'lllmnislralfl ( PBM 235 1, WT ): /. mlami.\'trmoidt!.~ 

(ZT 96130. Z:l'. \VI' U): /.l'f. ltir.~IIU/ \lar. mtLrimtJ ( PHM 11166, WTU): /. misaktti!nsis .\Jl. IWI'. ( \Vat. 
24830. E. \VI'U). Seclion HimO.\'tJt! ,\' . . wr.: llw cybe sp. 1-'B:\1 2355 ( PBM 2355. \VI'U): I .I()IWUKlisco 

(ST99-229-0 I. WTU): l.fusll'gi'i!lltl (JK H <KI8. \\tTU): l .atlt~etjlwltl (JV 1650 1E TUKA. WTU). 
Mallocyhe cl:ule : /. ogtmlhH (JV 748.'5F, TURA. WTU), /. wrrige1w (JV 1643 1, TIJRA. WTU). 
J\uri te lln clade: /. " .~erpemimk~puis " ( 1'250&0, \V I'U, OS(,;); I. "ge(){mstrali~·" ( 1-17344. CSI KO ­
PERT!-1 . WTU). Ps.!udol>pemm cl ade: / . cf. mtU:itlow (PBM 525 . \VI'IJ). /. " nil't!tl l'eium " ( PB M 
2337. WTU). lnocyheclade: /. geophJlla (JV 6374. TURA. WTU). /. relit·int.t (JV 10258. TURJ\. 
WTU). 
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Abs tract- Pamtotrema SGIIIJXIioi is describt d as new 10 scil.'nce . This species is 
characcer i;r.A.>d by revolute Jol~. the l:'lck of cilia and vl.'g:ctati ve pm pagulcs. and the 
presence of medulla•)' pt~'llocetl';wic acid. 

Key words-Europe. herbarium, lichen. S:unpaio 

Introduction 

The Herbarium of the Univcrsily of Porto (PO. Portugal) is housed in the Tlotanical 
Institu te ·Dr. Gon~a1o Sampaio ·. and is one of t he more important herbaria in the Iberian 
Pe ninsula <•S it houses 122.000hc rb;•rium shee ts be longing to all plunt ;1 nd fungal groups. 
The lichen herba ri um is represented by c. 9000 specimens and comprises a gener:1l 
herbari um wilh specimens from Europe. a Portuguese herbari um with loca l spec imens, 
and SC\'eral spec ial collcctions. lhc most important being Gon~alo Sampaio"s co llection 
wi U1 c . 4000 specimens. mostly from Portugal and <.~o llcctcd in the first dc<:adcs o f U1c 
twent ieth ecntmy. Lichen taxa described by Sampaio have rece ntly been typified (Paz­
Benntidez et al. 2002).lhe identity or some critical collections rc-detenn incd and new 
records reported fo r Portugal (Paz- l3enntidcz 2003). 

Among the earliest col lections from Portugal are some specimens coll ec ted at the end 
of the nineteenth century. These were sent to Will iam Nylander tOr identification. and 
one Sllch specimen forms lhc subject of this pape r. 
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Materials and Methods 

The morphology of the lichen specimen was examined us ing a Zeiss Stcmi 2000C 
stereo lnicros<."Qpc. and a Zeiss Axiolab <.:ompound microscope. Chemical cousLitucnts 
were ident ified by thi n layer chrom:uograph y (Culberson 1972: Cul berson ct a!. 198 1: 
Culberson & Johnson 1982: Elix & Emst-Russc ll 1993). high performance liquid 
chromatography (Elix ct al. 2003) and comparison with authentic samples. 

Taxonomic Description 

Parmotrema sampaioi Paz-Dermtldcz & Elix. sp. nov. FIGURE 1 

Thallus 111 in f'armorrema saccarifobwn sed Sllperfice s11periore e:dsidia111s differt. 

Etymotosy: in honor of the l'ortugucsc lichcnologist Gcn~a!oSampaio. 

Type: PORTUGAL. P6voa de Lanhoso: S. Gens. on granite rock, / S(Ulc Newton. 25 
Sept. 1880: holo: 1'0-2997L. 

KEY CHARACTERS- Thallus saxicolous. foliose, loose ly ::tdn::t tc , coriaceous. 9- 12 em 
wide. Lobes imbricate . subirrcgular. 4-12 mm wide. marginal and submarginal lobes 
becoming markedly saccate and revohne: margins crenate or irregularly inciscd­
dcntat~.:. ast~euding or rc\·o lutc: ci1i~1 absent lobules present aloug the lobe margins. 0 .5-
1.5 mm wide. monophyllous or rarely hrnnched, minutely ci liale, c ilia 0.2-0 .5 mm long. 
Upper surface gray. becoming gray-brown in the herbarium. Hat to convex. emaculatc. 
smooth to mgulose on older lobes: isidia and sorcdia absent. 1\'ICdulla white. Lower 
surface bi<Kk. with a brown erhi :duate margin~•! zone: rh izines very rare or ab!)e nt. 
s imple. slender, to I mm long. Apothccia :md pycnidia not seen. C hemislry - Cortex 
K+ yellow: medulla K+ pale yellow-brown. C-. KC-. P+ brick-red: containing aLranorin 
(minor). chloroatranorin (minor). protocetraric acid (major). convirensic acid (minor) . 
vireusic <.1cid (trat·e). subvircnsic ~K~id (trm.::c). 

Distribution - At present thi s species is only known from lhe type collection. 

COMMENTS -This uew species is dmractcrizcd by the s~•ccatc-revolutc . ..x~il i:llc lobes, 
the lack of vegct<nive propagulcs. the m:1rginal . minutely ciliate lobules, very sp:H'SC 
rhizines and Lhe presence o f medullary protocctraric acid. Morphologically P. sampaioi 
closely resembles I'. soct•milo/Jwn (Nyl.) Hale and. in fac t. W. Nylallder ident ified 
this spct·imcn as Parnu:lia :mc:c:alilulxl Nyl. These two species have similur loosely 
ad natc thall i which lack c ilia and have s:~ccate-revolutc lobes, lack sored ia and conta in 
protocetraric acid in the medulla. However. P. saccmilobum can clearly be separated by 
the presence of cy lindrical isid ia on l.he upper surface(/~ sompaioi is nou-isidiate). and 
th!!. absence of minutely ciliate lobules ;tlong lhc lobe margins. 

The type locality. P6voa de Lanhoso. has a rather unique lichen Hora. It is o ne of the 
two Portuguese locations where Eriodermo mollisim11m (Samp.) DuRietz is known in 
cout incn l:t l Euro1~ (Paz-Benmidcz cl :tl. 2002: JtSrgeusen 2000). 
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Figure 1. Parm01rema swntXlioi (hnlut)'IJC in PO). Scale bar = .~.0 mm. 
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71u: Yellow J-lou~e. Calle Aguila 11. Colonill Li1 Maliciosa, Milltrl'lpi1W 
ES-18491 ./I,Jadrid. Spain. 

General 

~'lycologla Balcanlca. Editor in Chief Cvctomir M. Dcnchcv. Vol. I ( I). Fcbmary 
2004. Rulgarian Mycological Society. c/o Inst itute of Rotany. Rulgarian Academy of 
Sciences. Acnd. G. 13onchcv Street, BG-111 3 Sofia, Bulgaria. Pp. 73 + vi. ISSN not 
indica ted. Price: £ 43 ( indi vidua ls) or ( 58 (i nstiwt ions) I Ralkan Peninsular 
cotultricsj. € 58 (individuul) or € 85 (institu tions) [oUter countrics J. 

lc a ph:::•s ul\: Hl draw :•th:nlion to a n~w ' 'inh:rnational mycologic:•! journa l .. , rcsp..:cia lly on..: so 
well-produced. Mycologia Balcuniw is the offi c ial English la nguage journa l o f the Rulg.1rian 
~fycological Society: it is e ntire!>• in English. The first issue contains 18 ori;inal papers a nd one 
book review. Most pnpcrs nrc 11orist ic or systcmntic. but cover n wide mngc of funga l groups 
(e.g. ag~t ric.-.. dcutt:romycetes., discomycc:tes. powdery mildews . pyrc nomyct: tes , rusts. snuu s ) 
and counl'fies (notab ly A ustria, Bu lgaria. Greece. Ita ly, Romania. Serbia, a nd Turkey). It is 
p lanned to publish one volume consisti ng of three pans each year. 

The journal is lnrgc.formnt (slightly shorter than t\4) and printed on contcd (glossy) 
paper. The layout is lir:.:o:t · nllc, as is tl1..: rcpmd uction of line drawings, hut the few half-tones in 
dtis part arc all very dark. Papers are refereed, and the 16 reviewers acknowledged as helping 
with contributions in this part nrc mainly SJX"C ial ists with inte rnational reputations. The standard 
of the papers included is consequent ly high. though I wn.s sad to So.."'C the name of the fine colour 
phoiogmph o f Cfl1lhru.v mbe_r on tht: fm nt cover attrihut cd to "P. Mit: hcli : Pc~ ... [Mic heli 
ca•Htot he credited as ha\•ing val idly publi s h'-'<~ a sp~ies name as he is a pre·stan ing JlOint 
author]. 

I have always been n strong ad\'ocn tc of publishing pape rs of regiona l interest in 
j(lurnals issued in the ('ll!rt incnt region: thnt is the best wny o f ensuring th:tt the datu nrc :wailnhlc 
to tlto.sc working there. That English has l>cen sdected as Ll1e language to be used, also means 
that Lhe resu lts appearing here are also easily d igested by Lhose not fl uent in languilges of the 
re;ion. 

FU11ho.:r information is avuilahl.: on the Soci.:ty 's W1.:h page {www. rnycol;mlcu n.co rn), 
which also has infomlarion on the content s o f fu tu re issues. I was personally interested to sec 
lbat 1(3) is advertised as containing a cata logue of the lic hens and lichcnicolous fun;i of 
Bulgnria. 

1 
Dool:s for considention tOr covc:ro1ge in this column should be lll.'likd to the Dool: Review Editor (.11.dd rcss 

above) in L.be Jin;t instanct'. Fax (- 34) 91 ~51 3640: e-mail: my!,:oncwa@terr.a.es. 
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The cost is very reasonable for a publicm ion of this qual ity, no doubt a rcsull of the 
support r ... 'Ceiv ... -d fro m the Uulgnrian Min istry of Enviro nment and \Vntcr, .Min islry o f l;ducm ion 
:md Science. ;l!ld Foundatio n ' Bimli vcrsity '. The forc.,.ight iu s uch guvcrnm~;;n l hodic.'i supporting 
a journal of this ty pe is to be commended, and hope full y this model of fu nding ca n be emulated 
elsewhere. The jou rnal should be added to the subscription lists of all European mycological 
libraries. llnd those o f mnjor mycologicll l ccmrcs world-wide. 

Kata log over i\1akro- og Mikrosopp angill for Norge og Svalba rd . By Jon-Olio 
Aama:s. Ju ly 2002. Fungiflora. P. 0. Box 95, Blindcrcn. N-03 13 Oslo. Norway. 
fSynopsis Fnngomm Vol. 16.] Pp. viii + 41 2. ISBN R2 907724 27 6. Price: NOK 450. 

This ch'-"Cklist of Lhe macro- nnd mic rofungi of Norway (includ ing Spitzbergen) deals with 14 
286 names, of which 12 390 nrc accepted and 4 19 1 treated as synonyms (with about 1000 more 
o ld nnd douluful). T h(: ch~-ck l ist includl!.'> c hytrids and s lime moulds. hut no t lichen-fo rmi ng 
species, although lichcnicolous fun gi are cove red. This is unfortunate as while the lichens arc 
co.,.-cred elsewhere as a rc the lichcni colous fu ngi (S.·m tesson eta/., 2004) the ir inclusion would 
have made the whole so much mo re complete. ln n. ll. 4046 basidiomycetes. 2318 ascomycetes. 
12i0 'd~·utcromyccto:s'. 2 11 chromists, 68 zygomyc~1..-s, nnd 286 myxomyceto:s 11 ~ ucccph.:d . 

For each accepted s pecies, the entries include litc r.uure refe re nces to Norweg ian 
records. and Korv;egian common names arc given w here they exist. but no details of hosts or 
d istriblll ion in the cou nt !)' nrc provided . Dates o f pub licat ion o f gcnem nrc included. but 
inconsistently not those of species numcs. 

Nevenhclcs.,., there is no questio n that thi s is a landmark publi cation for Norweg i:m 
mycology which by v irtue o f the comprehensive an painstaking index ing of the o ld as wel l as 
the new litcr.uurc will be the start ing point for nil wis hing to locate details of Lhc repo rts of 
particular S[)Ccit:S in the country. 

Slnlesson. R .. Moberg. R .. Nordin . A .. Tonsberg. T. & Vitikll.inen. 0 . (2004) l.lcl~en-jorming and 
liclu~nfoolol.S jimgl of Fe1woscandia.- Uppsnln: !\ !IJS('Um of Evolulion. Unive!Sil)• ofUppsnil. 

Microfungi of T ropical nnd Tcmper:lfc Palms. By Joanne E. Taylor & Kevin D. 
Hyde . Septe m ber 2003. Fungal Diversi ty Press. O epartmc nt of Ecology aud 
Riodiversi ty. Univers it y of Hong Kong. Pokfulam Road. Hong Kong S. A. R. rFtmga l 
Diversity Researc h S erie s Vol. 12. j Pp . ix + 4 59. ISBN 962 86765 I 2. Price USS 80. 

The pro.sp~-ct of a s ingle book covering all that is known oft he micro fungi o n 1,;1hns i.-. allractivc 
and much n~--cdcd, but that would ben ~lcrculcan task. This hook is not that. but an approach to 
the p roble m. Follow ing a well-refere nced O\'CJVicw o f the current state o f knowledge, the 
mtio n:'llc o f this study is expla ined. T hree spec ies o r palms were selected (A rchor.roph()('r.i:r 
ulewmtln·a(~ L.'oro.'> nurifcru. and 7'rurhyr·r,rpM'>jnrruncl) nnd s:•mpkd in t\u$tr:l lia, C hin:1 ( Hong 
Kon£. Hubi, and Hunnan), Ma laysia, Singapore. Swirzcrland. and the UK. The bulk of the WOI'k 
(344 pages) is devoted to keys and accounts of the 288 species in 153 genera encountered. One 
genus (Tribulmia) a nd 34 speci es arc described as new. T he species accounts include 
b ibliographic citntiom;., detailed desc riptio ns, info rmut ion o n cultun•l fent urcs (when: isolated), 
ecology and dis tribut ion, and in many cases fi rst-rate photomicrographs. Tnblcs comparins 
microscopi c features o f d ifferen t collectio ns and also wi th those a lready published are M 

espcc inl l'eature thm is mrcly c mulntcd . T his section mnkcs this book n 'must hnvc' lOr those 
worki ng o n the idt:nlificntion of pa lm fun g i, hu t caw io n n~-..·ds to he ••pplicd in fo tlowi ngsom..- of 
the citat ions of older names; there is even a 'Li nk ex Fr.' ( p. 369). T he work concludes with an 
overview and analysis o f the data. much of which has appeared in previous papers but had not 
been brought toget he r in this wny. interest ingly. only 26 o r the s pecies nppcnrcd to be host 
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specific, and the species found in particular sites nppcan.."CC to be limited by elim:uc, specific site 
co nd itions. und the slutus of the host pa lm in tbnt locali ty. Athmtion shou ld nlso be dmwn lo the 
ApJll:l1d ix dct<tiling fungi pr..:viously dcsc iho..-d fmm these J>;uticu l:tr palms. In surn nwry. a 
signi fi cant and useful contribution to our knowledge of palm fungi on which others can bu ild. 

Basidiomycetes 

Contribution to the knowledge of genus Agtrric'tts. By Luis A. P. S<'inch l~z. 2003. 
Candusso, Alassio, ll aly. fFungi non delineali Pars XX IV.) l)p. 108, coloured 
photogmphs 48. figs 24. ISSN 1128 6008. Price: Unknown. 

This is another volume in tiH.: series Fungi non dc/ineuli, published hy Cnndus."o from ha ly 
which started in 1997. Twenty- four volumes in only seven years is an am:~zing resuh. The lay­
out is 1he same as in the other 23 volumes : a number of mre or unknown species nre described, 
the original diagnosis is g iven. nnd nil species nrc dcpiciCd wi th colour photographs o f the fruit 
bodies. and al so line-d rawings of microscopica l s1ructurcs and fm it hod it:s. Furthcnnort:, l.hc 
basionym and synonyms :~ nd some comments on the taxonomy are given. and the materia l 
examined is cited. 

Ln 1his CfiSC 1his has resuhcd in n bookie! o f lOS pages. bilingu nl since CVCI)'Ihing is 
g iven in S panis h as well a.'> in Eng lish. t\n Introductio n o f ca 1.5 pages g ives :1 li.st o f thr.: 
ch:u":lcttrs which art considered constant (taxonomically usefu l?) by the 3uthor. Twel ve Sl>ecies 
are described and depic1ed. all rnre o r unco mmon in Spain. The order o f 1he spec ies is s1rictly 
nlptmb ~.o'licu l . bu t th ero.: is no rciCrcncc to the numbered co lo ur plutcs. The 48 colour p int~ nrc o f 
good <]ual ity and sccm to n.:protlucc t he n:u um l colours. uh hough no t a lwnys typicu l or fr..:sh 
specimens are shown. The picture o f Agaricus bolmsii for instance looks a bit dried out. One 
p icture is given of A. pseudollltOSllS, which is not desc ribed. The line-drawings are somewhnt 
roughly inked. but in general given good impression o f the features. 

Unl011unatdy the Eng lish text h:.s many Sjlcll ing-mista kcs and gr:unmatica l e rrors, 
and stl3ngcly ~noug.h the English and Spanish text do not always match. 

ln general the synonymy is the same as used in Flora Ag aricim1 Neer/antlica (Nauta, 
200 1). syno nymiz ing for ins tance A. benesii and A. StJIWmuliferus. A. bcrnnrdii and A . 
IIW/eulens, A. brc:wd~tlunus ;uu.J A. I"UJiwgnesii. A. /ani pes and A. ltuetl/orufe:;ce/1S. :md A. 
Sttbperonuws and A. fJScwdo l·illaticus. 

I have, however, a few critica l remarks. It is n pity that the autho r did not always 
compun.: his coll~ctions with matcri:~ l from ubrond . . 4. lunip''-S is o nly bi1.s~d on two colk:ct ions, 
and thr.: cnlnur photogmphs du not look so very ty pical. Agarirus mod/cr ifmlls. fo r insltlncc, is 
o nly based on one co llection. A lthough a rare species in most cou ntries in Europe it can be 
observed regularly. and the d ifference from A. campesm·s is not always that clear. T he strong 
yellow discolomtion which is me ntioned is not a lways that strong or dear. nnd nlso occu rs in A. 
Nl/1/fX'.\"Iri.\' var. t!tJIIl!~lris. 

The desc ribed and depicted A. lmosus looks remarkably similar to what was fom1erly 
ca lled A. semotus {and sho uld be called A. dulcidu/us in my o pinion) which is in northern 
Europe very co mmon and morphologicall y r:ll her variab le . A.goricus lmosus. as Moller defined 
it, diffe rs from "A .. ~emotus·· only in the stipc taperi ng <li the base ;md the yellowish pileus with 
only a few vinaccous fi bri ls when young. 

Out these remarks do not dctr3ct much from the value o f this booklet. It is very usefu l 
lOr those imen.:stcd in the .subject. und u vuluublc udditio n to other existing books t~:causc of the 
comhination o f gooc.l oolour ... -d photogmpiL-. und clnhomtc dcscrip1ion.'i. 

~.lub., l\•1. M. (lOOt ) Agar!cus. In Flora Agoricino N~erla•tdico (:O.l. E. ::'\oorddoos, T. W . Kuype-r & E. C. 
Vc: ll ing;~.c:ds) 5 : 23·61. - Liuc-: ll11kc:m:~. Publisbc:rs. 

M A.RIJKF M. 1\Al"TA 
.\'atlonol llrrburlum ofThi' !llnherlandt. P. 0 . Rox 9514. 1300 RA !.elden. 71:~ Netlrr.rlond~. 
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11 Gcnc•·c Cor1i11arius in ltalia. Parte prima. By Giova nni Consiglio, Daniele 
Antonini & Massimo Antonini. 2003. Associu:.donc Micologica Bn.:sac.lola {AMB). 
Via Alessandro Volta 46. 1-38100 Trento. ha ly. Ring binder. pp. 64 + 50 loose-leaf 
profiles cuch of 4 pcr lbnttcd p1.1gcs. l'Iicc: E SO. 

The book is lhc first volume of a monograph of Co1·tinarius. It is being prepan.>d by three 
spccialisL" ofjhc Associaziom: Micologicu Brcsadola, which hus ultcndy pul!lis hl.-d scvcm l other 
very intcrcs1ing works on di lTcrcnt gcncrn . In the prese nt volume. the 50 firsl species nrc 
presen1cd, as lhe commenccmcnl of a book on a genus not very frequ:: ntly srudied . The aUihors 
hopefull y announce an annual publication o f new clwptcrs. The book has a prologue. wrinen in 
French hy A ndre Bidaud . a co rt ina riologist co-muhor of the a lr..:ady cl us..,icnl Ath1."1 dt~" 
Con inaires. 

The descript ion of species is preceded by an introduction of two cha(Jters. The iirst 
prov ides a comparative s iUdy o f the two classi licnlio n sySlems proposed fol' the genus 
Cortinurill."i genus, the Nordic 1-1om Photogmjit·u , which cli l' idcs genus into fou r subgenera. and 
the French Alias dt:s Corrinaires. where the SIX--cies arc classified in six sub genus. They also eire 
the historic concept of Moser in Die Gartlmg Phlegmacium, wh ich is specific for th:u subgenus. 
The authors of the prese nt book do not make a choice. but give instead in each profi le the 
dassifiention according to the d iffe rent systems. An cxtcnsiw hibl iogrnphy of around 200 
rc!Crcnccs concludes the first chapter. The second pun of the introduction, by Alfredo Vizzini . is 
entitled 'Secondary metabol ites of Cortimsrius s. l. species'. This is a study that goes deeply into 
the toxicologica l :llld pharma ceutica l aspect s of the genus. and incl udes also a specific 
bibliography on this subject The :uuhors announ ce l.h:tl in fu lul"lo! issues o ther gcnt:~t l subjects 
rela ted to the genus will be uemcd. including history. ecology. chorology. mncrocbcmicnl 
rcact'ions. etc. 

t\ s rega rds 1he descriptive sec1ion o f tlte work. thl! rc arc 50 species profiles . each of 
four page.-., wilh :111 empha.~ i s on !he subgenus Phlt•?,ttrtlt'illm, represented here hy 28 specie..-.. 
Ench pro 111e includes an exhaustive taxonomic nnalysis. which plnces the species in the genus 
according to the al ternative systematic proposa ls mentiom.-d. and also incorporates the original 
L.1tin diagnosis (translated nlso into Italian). information on the etymolog)' of the name, and a 
Jiscus..'! ion of ils lnxonomic clnssi lic.:al ion. The dc..~rip t i v.: part itself is (jUite delai lcd, nnd 

comprises mncroscOI)iC and microscopic c lements. reactions with KOH. nnd references to the 
habitat. llowevcr. a more extensive reference to macrochemical reac1ions, which arc often the 
determinant s of identifications in the genus, would have b~n dcsirnble and welcomed. Will1 
n:spccl to the imag~s. each profile incl udes two colour photogruph..<; o f excellent cJu:t lit y. 11n SEM 
micrograph, ond n block nnd white sporogram giving moxi mum and minimum sizes of length, 
width nnd the Q rat io. A regional distribut ion map for the species in Italy is nlso presented in 

each 1>rofile. 
This is an cxccllcnl IKm k. and a very good <::om plcment to lhc existi ng works on 

Cortir.arittS in the context of the mcditerronenn area. 1 hope thm the nnnual issuing rmc will be 
realized, and expect lhat the work will help promote the interest of the mycologica l community 
to this la rge and passion-generating genus. 

CARLS D it GO 
Arwro Soria 316 11 B. 1£$.}8033 Madrid. Spm'n. 
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A Preliminary Monograph of IAmtim•/l, s (Huss,fah•s). Ry Ronald H. Petersen & 
Karen W. l-lughcs . March 2004. J . Crmncr in dcr Gcbriidcr Born tracgcr 
Verl agsbuchhandhmg, D- 14 129 Rerlin . rAih liotheca Mycologica No. 198 .1 J>p. 26R. 
figs 5 1. tables 18.col. pi<ncs 13. 1SBN 3 443591000. Pricc€80. 

As lender of the London Fungi Recording Group. in lhc autumn of 2003 I collected a species or 
Lemir.C'Jlus from Eppi ng Forest. 10 the nonh of London. t.:pon cxn mining the collect ion bolh 
m:tcm- and microscopic:tlly. it soon ht.-c:unc :tpfl:uenl 10 me how d iflicu ll it w: ts l(l :ts.o; ign this 
pan'icular spe<:imen to a species utilising persona l and avai lable li tcnuure in the libra!)' at the 
Royn l DoH1.nic Gardens Kcw. 

The species I collected wns cvcniU nlly nnmcd ns L. ursinus. but to my mind nod 
others. co.:nain macrosco1>ic fe:uur..:s didn' t S'-"\:111 to li t wit h / .. ursim1s. so :1 n:agging unccrt:aimy 
surrounded my collection. 

Upon a n.--cent visit to David llawksworth, who knew of my problem, I was presented 
witb th is new preliminnry monog.m ph of thr.: g..:nus Lentinellus to utilise nnd then review. The 
numog.r.t t>h accq >ls 24 Sflt. .. -cics, lm~ed on a study o f worldwide collections. 

The inlroduct ion to the monograph includes an ensrossins section on the historical 
lineage of U>ntinellus. leading to the molecular discovery of an C'iolutionnry connoction between 
Lt?mir.elfus Md the Russulacette - fasci nating stuff: but the amotcur mycologist wi ll need tt 

copy of Ainsworth & Hisby 's /Jit·rionary of the F11ngi by their side to dec ipher some of t he 
terms. The taxonomic characters of l entinellus ore dea lt with fully in descript ions and line 
drawings, making the inherent characterist ics of pan icular spec ies dear and easy to follow. 
\-1mcrinls nnd .\1cthods, nlong with microscopic tcc.hniqucs nrc given in this section. nlso giving 
:1 go(xJ eX tJian:ttion on how the author.. rcachcd their C(mcl usiuns. Hc:micybe continuc:. to he 
ueatt..--d as a synonym. The key is a simplc dichotomous ouc t.hm is easy to follow. 

The descrip1ions of the accep1ed species, including cuhurnl morpho logy and sexual 
nmting comJXllibi litics, ur..: pr..:scmt..-d in d..:pth. complete wi th diagm ms of microscopic fCJ.tl urcs 
ami colo ur places which cover 16 -~ JH:c ies. There. is nn c)(ce llenl commentury sec1io n 
accompanyi ng each species. outl ining important infomtalion. Many spec ies are lccto-, nco-, or 
cpitypificd for the firsl time. The inclusion of a 1able of spore stalistics for each species as given 
by difiCrem nulhors nnd from differe nt co lleclions is olso n most useful fellture. I also welcomed 
the rcproduclion o f copic.s o f origirml illuslntlio ns of !he species . The copy of Sowcrhy's 
illustration of 1he species now called L. tmlpinus (origi nally dcscrilk.--d from north London) and 
the detailed notes on smell leave us in no doubt that this was the species we had from Epping 
Forest. 

Going by own cxpcriencc with the ge nus Umtinel111S. th is monograph giws :m 
excellent insight into the genus and will prove to be a valuable addi lion to the growing numlxr 
of mode m generi c revisions. lis dcp1 h and clarity make it a model to be emula ted by others 
unJ crtuking revisions of mucromyc{..'tC gcncm. 

A}:OY S. OVERALL 
Flat 3. 39 North F.r.d Road. Golders (;rC1!n . f.ondon NW/1 7RJ. UK. 

Some Ncot ropica l Wood-rnha biting Fungi. Ed ited by Lei f Ryvarden . 2002. 

l'tmgiFiora, P. 0 . Box 95. Bliudcm. N-03 13 Oslo. Norwuy. LSyuopsis Fungonnn Vol. 
15. ] Pp. 80. 1SflN 82 907724 26 8. Price: NOK 120. 

This is a collcetion of seven papers by various nu1hors focussi ng on neotropical wood-inhabi1ing 
basidiomycetes .. In all, fOur new genera, 12 new species :md 10 new combin11 tions Me included 
for fungi which arc gcm:mlly pcrc~:ivcd m; rdati vcl y wcll-krmwn in the r~.:gion . Tht:rr.:! is u key to 
Kncifflcl!tl (7 spp.) but without a discus..:;ion of its separ:ttion fro m f~1 ·plwdontia .. H. sect 
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Almaceodonria is raised to generic rank, lhc new genus Leptocorticium is introduced for 
Corricium cymhctrc•. Hydnod(m (bu~d on tly rlnum thl'IC'phorum ) is synonymized with 
Tret·his[NJYtl, seven new ! nonui/IS species arc d~tscrihcd (and a kc.."Y to the 24 tu .. :otrupic<t l Sltecics 
now n.."Cognizcd provided). In addi tion. 155 species arc reported fro m Parnn:i. State in Dmzil (fi ve 
new to science. w ith keys to the ncotropicn\ Am ro(/iel/a , and Coltrichia species, nnd the world 
Grmmnothl'lopsis species). and seven new to Vcnczucln. In summnry. something of n potpourri. 
hut togcthcr making a s ignifi c.ant cont ri hution to our l ~;tsic knowl ... -dgc of ncotmpical conicioid 
and polyporaccous funsi. 

A Critical Checklist of Corticioid and Pot·oid Fungi of Norway. By Lcif 
Ryvunh:n. Jogcir SlokJund & Kuri· Hcnrik U•rsson. Fcbruury 2003. FungiFion1. P. 0 . 
Tlox 95, Blindem, N·03 13 Oslo. Norway. rsynopsis Fungonun Vo l. 17. ) Pp. 109. 
ISBN 82 907724 28 4. !'rice: NO K 120. 

This checklist accepts 204 poroid and 439 corticioid fu ngi, 36 species of which are new n:cords 
fo r l'\orway post-Aamres (see abo\'e} and two are new to sc ience (0/igopoms hydnoicJea on 
Plcl'a, und 1)·romyces \'ivii on Populus) nnd one is n new combinnt ion. Keys 10 the Europcn n 
sp ~.-ci~.:." of Antrruliellu (14 spp.) and ,\'kefcmcutis (2 1 spp.) incOIJXlntlctl mean th:ttthe work will 
be of widespread interest to workers on these funs i. Much o f the new work is a result o f studies 
in 1995·97 of 160 selected sites, ma inl y in south~astem Norway. which generated a massive 26 
000 collections of fungi in these groups. For each species listed, there nrc notes of the number o l' 
t\:·cords, indicated hy prov ince for b;s freqm:nl S(JCC ies. and with more pr!!cisc dclails for the 
rarest. ~o synonyms arc provided or cross-referenced, but that information is mostly available 
from Aamres' catnlogue. As so many additions were generated from one regional study in the 
country. it is clenr thm much more remains to be round in these groups even in Norway where 
tlu:y l1avc f1robahly b1.."C 11 more intensively inw st igatcd 111:111 alntost any n:gion in IJ1c world. 

Annotated lis t of fleterohasldlomycctous Fungi for the lberlan Peninsula and 
Bulcuric r.shtnds. By Murgmila Oucilus. 2002. J. Cramer iu dcr Gcbtiidcr Bomtnu;:gcr 
Vcrlagsbuchhandlung. D-14129 Ocrlin, Gcmlany.[Oi bJj mhcca Mycologica No. 196. 1 
Pp. 90. figs I. "•blcs 3. ISBN 3 443 59098 5. Price: € 32. 

This comprehensive checklist. published in En£.! ish. is pan of the Flora (sic!) Mico/Og ia Jbhica 
project :md is inlended as a pn:cursor to a future regi (>nnl monogmph o f I he Portuguese and 
Spanish hetcrobas id iomycctcs. Rus ts and smuts are excluded, as arc the hctcrobasidiomycetous 
yeasts, but included are all the telcomorphic species in the Atracricllltles, Auricu/aria/es. 
Dacrymyceta/es, Exobasidiales. P/atygloca/cs, Septobasidia/cs. Tr<>mcl/a/cs, nnd Tulasnclfll iC's 
(:•II scnstt the 1995 ~:d i t ion (>f Ain.m·orth & Hi.\·hy:~ Dit·fionary of the Fungi). T he ch1.'i:klist is 
arranged alphallCtic:\l ly by order, gen us, and spec ies, and provides full litemtu re references for 
each taxon and for the synonyms used in the region, det ails of type specimens or type localities. 
dis1ribu1ion by pt()\' incc. dctnils of repon ed subslmto. nnd o record of herbnrin con1aining 
vouc her colk-ct ions. Appendices include ll list o f lnXll by provi nce, und 11 bihliogmph y o f the 
litcmture surveyed to compile the list . 

The checklist will clearly be of ' 'alue to anyone interested in hetcrobasidiomycete 
distribmion. no1 only in lhe Iberian Peninsula but thtoughout Europe and timber a fi eld. Though 
SOIIl\:' crit ical work has b\!\:' 11 underta ken (:~ s evid\:'nced in lhe uulhor's other p11111:rs und in 
footnotes in the text). tlte ch"'-cklist relics substantia lly on unconfirmed repons and includes a 
number of highly dubious taxa which require funher resea rch. This. presumably. will be the next 
step in prcpnring n more thorough. rcgionnl mycotn. Inevitably. there nrc nlso quite n ICw errors 
in author c it:l tions (!IJC duhious old name 'l 'rcmc•/Ju intlllllt!..W'l!n.v, for exa mple, should l>c cred ited, 
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if thtll is the right word, to the Englishman J. E. Smi th rather than the NoMcg.inn Sommcrfcll). 
:md in litemtur~ refcrenc\!s (particu larly old ones), l>oth or which n<.."\.'C.I limber nllcmion bdOn! 11 

mycota is f'n:p;l rcd. 
Thcrl.':: is ccr1ain ly quite a lot of work still to do. According to the appendix. the best 

n.--cordcd province (Madrid) h11s 51 hctcrob;lSidiomycctc species listed, but more than 25 ot her 
lbcrion provinces hnvc live or fewer. A t lcnst this volume should m11kc the task easier, nnd tis 
such is much to he welcomed. 

PETBt J. Ro tlERTS 
RO,IY11 JJotatlic Gard~•i$, Kcw, Kichmoml-u;n:m-1hames, Suol!'y Tll'9 JAR, UK. 

T he Rust Fungi of the llrilish Is les: A guide: to idl•nHficatiun by thl'ir hus t pluu ts. 
Oy Ofouglas l M. Henderson. 2004. Dritish Mycological Society. Joseph Danks 
Building. Royal Botanic Gardens. Kew. Riclunoud-upou-TIJamcs. Surrey TW9 3AE. 
UK. Pp. 35. !SON 0 95227704 9 0. Price: Not indicated. 

This is a complemem to the checklist published by the same author in 2000 (sec Mycowxon 17: 
505, 2001), providing noh:s on th..: rusts r..:pmh.:d arr:.mg<:d hy host fumili.::s urKI g<:n..:m, with 
indicat ions of the states to be expected and in some ca...cs other hint:;; II) help in their separation. 
An Appendix provides updates. addit ions and correct ions to lhe 2000 list. There is no doubt that 
this is n vn lunble adjunct to the checklist. but together they or.:! srill n s upplement rather than a 
n.!placement !Or th~ seminal British Rust J;imgi (Wilson & Henderson. 1966 ). 

Wils011. M. & IJI:n<krson. D. M. ( 1966) Bd tlsh Rzar Fung i. - Ca.mbridgc: CJmbridgc University l'ms. 

Lichen-forming Fungi 

The Macro lichens of Ohio. By Ray E. Showman & Don G. Flenniken. Apri l 2004. 
Ohio Biological Survey. P. 0 . &>x 21370. Columbus. Ohio 4322 1-0370. U!SA. lOhio 
Biological Su rvey Bulletin , new series Vo l. 14(3).1 Pp. iv + 279. ISBN 0 86727 149 
3. Price: USS 35. 

The Ohio B io lo~icn l Survey has long lx:cn :IWUI\.' ofthl;.' imponam.:c of lichens in its biotu, hnving 
previously published accoums o f the fo liose and fruticosc s pecies (Taylor, 1967, 1968). 
l lowever. those works are now long out of prim and inevitably somewhat dated. Ray Showman 
has been working on the lichens of the state si nce the early 1970s. and the two authors produced 
11 cho..'Ck list o f its mncrolichcns hack in 1990 ( Flenniken & Showm:tn. 1990). Si nce th..:n. Don 
produo.!d a colour-illuslfatcd treatment of the lichcus o f West Viigin ia state (.sc..--c Mycotaxon 74: 
51 1-512, 2000). Now they have combined to produce an update of Taylor's work in a single new 
book. w hich includes nil 223 mncrol ichcns currcmly known fro m the. SUite. wi th a checkl ist to 
li1ci lituh.: cro,o;..;- linking wilh mm11.:s us<:tl hy Tnylor. AO..: r :1 hnsic nrKI .sound introduction, then.: is 
a key to genera. which are treated alphahctically, and then keys to sp ... --cies w ithin each genus. 
Each spec ies has a description, a summary of diagnostic features (help folly in bold type). notes 
on ecology and che mistry. 11 distribution mn p (by county) and c ross-refe rences to colour 
photogmphs in Lichl'ns uf Nurth Americtl (sec .lifyc()taX()n 82: 48 1-482, 2002) or Flcnniko.m's 
earl ier hook. The only photogr:tphs included, a1>an from six on the fron t cover, arc of the 
authors. Common names are given for some species, a practice I always think suspect when 
these are hardly known -- for cxnmplc. how many lichcnologisrs would know what the Powdel)' 
Sunhurst Lichen was (uctually .\'unthoriu uluphy llmlcs)? The boo k is \\'cil · pl\!.-.cntcd und the 
ring-bindi n£ facili1atcs easy usc. Now wi th this and the two recommended books to hand, there 
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should be no excuse for p:~s.si ng Obio macrolichcns by. Now we await a companion volume on 
the cruSio~ Sj)\.'Cics in the sl:~tc . 

Flenniken, D. G . & Showman, R. E. (t990) Tb(" mo~crolith~:ns of Ohio: .1 ro:~\iScd c;: hc.;klist. OMoJo/lmal of 
Sde11ce 90: I:W-132. 

Taylor, C. J. (1967) l.fdu:•IS ofOI:io. Part l. Foliose U cht iiS. [Ohio Diologica\ Survey Bulletin, Biological 
Notes No. 3.] - 0hio Sutc Uoi,-crsity. Coh:: mbus. 

Taylor. C. J. (1968) Liche1:s of Ohio. P.1rt '2 . Froticose a11d Clado11iforrn Lichens. [Ohio Dio!ogic.d Survey 
Bulletin, Uiological :'\'otrs No. 4.J - Ohio State University, Colun1bus. 

Litt ucncs de In Rloscrvu Nut urn llntl>grnl de Mu uicllos, r\sturins. By Evu Barreno 
Rodriguez & Sergio PCrcz-Oncga. December 2003. Consejcria de Medio Am bientc, 
Orden<lci6 u de l Tcrrilorio e lnfraesrmct ur<ls del Principado de Asurias y KRK 
Ediciones. Alvarez Lorenzana 27. ES-33006 Oviedo, Spain. lCuadcruos de Mcdio 
Alllbiente. Serie Natura leza No.5 .] Pp. 5 12. co l. figs 133. ISBN 84 96 119 36 X. 
Price: f3 0. 

Th is book, baS~:d on tin: l,hl) th~:s is of t h ~: sc.:cond author. ~:xarnin.:s th~: lichens and li chen 
communities in the Resen'3 Natur31 lntegrn l de Muniellos in Asturias, northern Sp3in. The s ite 
is one the six UNESCO MAO p..Aan and the Diosphere] reserves in Spai n. covers 542 ha. and 
hns pcnks rising 10 167 m (l,ico zos Redondo). The rocks nrc qu.nrtzitc, snndstoncs. shnh:s ttnd 
slates. In al l, 430 S(lecies arc l'reatcd. 45 %occurring on trees. and 60 % o f which are c tustose. 
The lichens in the area arc clearly VCI)' lush. with Lobario omp/issimo attain ing 45 em diam, and 
its "Dendriscocmt!on ' up to 2.5 em tall. Identification problems were sometimes encountered. 
popuhtt ions hnving "deviant tmits' . :'\'itrophilous communities ul't! hnrd ly devdo1x.-d. suggesting 
it is n:lativcly fn:~o: o ft l1~: ni t mg~:n llollution which is now so wi,k spl\:ad in F.uropt:, :uul making 
this an exceptional site for Ad ant ic lichens. The O\•emll spec ies list, whi le commendable, does 
see m to hove some surprising absences (e.g. Bryoria smithii is included but not the usually 
commoner 8. bico/ar) and could surely be extended by fimher work. In executing the smdy 70 
si tes were conccntr.1ted on f11 r sampling and this focussing, whi le pragmat ic for a PhD, might 
have led to SJ>eCics being missed by more widespread searching. I a lso found it frustrat ing that 
precise localities were not gi\'en; perhaps lhis was deliberate to discournge colk-cting in the 
ri ch~t sites in lh~.: interests of con.so.: rvution! 

Rut this is much more than a norist ic account, a._<; in includes dct:l ilcd descriptions and 
keys. and :dso a very full introduc tion ( 11 2 pp.), an cxtcnsi\'c glossary illuslrnted by numerous 
li ne drawings. and an impressive literature li st (with 2 1 web site sources also given on p. 492). 
Fun her. the 133 line colour photographs include 35 of communiti es and habitats, and 98 of 
pan icul:1r species . h is these cle men ts that wi ll eiL<;UI\: th:il this wmk wi ll he widely used in 
Spanish-speaki ng countries. for those that are not fa mili :lr with Spanish, there is an cxtcnsh•c 
summary in English (pp. 35-43). 

The au thors are to be congmtu latcd on this mnjor contribution to ou r knowledge of 
lichen s in the region. :md by the b:tck door publi shi ng u gencml introduct ion to l ic h ~: no logy in 
Spanish m a very modest price well suited to a student 's pocket. 

T he Epiphylic Lichens on Qut>rt' IIS in S:trd inia (ll:tly) :tnd their va lue :ts 
ecological Indicators. By Lucian."!. Zedda. 2002. Botanischen Garten und Bownischen 
Museum Rcrlin-Dah lem. K0nig in-Lui se-S iral3e 6-R, D-4 19 1 Berlin , Ge rmany. 
[Engler• Vol. IS.] l'p. 457, figs 38, Uoblcs 38. IS !IN 3 921 1800 49 K.l'ricc: < 46. 

This work is the product of a PhD thesis o f which t.hc lichennlogical SUflCiv isor wns 1-farrie J. M. 
Si p111a n. The lichens on four Qucrc11.~ species in 92 plots in 62 localities in Sardini:a were 
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exami ned. main ly in 1996-98. Over 3500 SJ)CC imcns were collected. rcprcscming 331 taxa, 
incl uding the""''"' Sp\.'Ci..:s Lcctmora feuckl'rlimw (pub lished e l~whcre) nnd Rumalim1 f orinacca 
v;tr. mrio/arh'u (inrd. ). An amazing 75 sp ... "i:i ~:s an; first rcporls for Sardinia, and 13 of those 
SP'-"'Cics arc new for llaly as a whole: th is clearly shows what new infom~:ui on can be generated 
from closely fOc ussed studies even on such n rclru ivcly we ll-explored island. Half(S I %) of the 
species were crustose. 62% reproduced scxunlly, nnd 31 % by sorOOin . The richest host wns Q. 
ile.t:, with 256 sp~.~ics , and more species wen: fou nd on lrunks (287 spp.) than twigs ( 159 spp.). 
For each taxon treated, earlier literature reports and details of a ll co llections arc cited. followed 
by discussions of the occurrences, ecology, distribut ions (especially in Europe), and comments 
on their t:•xonomic S!:•tus. 

While a phy1osociological clas.o;iftcn tion is not attempted, three of the sy~ tcms of 
an:tlysis applied are of especia l interest. Two sites score 100 in the Rcvi~"<<lndcx of Ecological 
Continuity (RIEC). both in the Mnrghinc-Goceono nrcn: these are clearly old-growth fore.s~s of 
major conscJV:u ion importance. Dist urbance is also scort.'tl by an ' hcmcrobic" scwn-:tonc sc:1lc 
indic:u ivc of tln: extent of huma n activ it )', in which 1·16 is a 'l ichen dt.'"Sert' and HO represents no 
human impact. New here is an ' Index of \1icrocl imatic Dryness' (1\10), defined as the number 
of wid:spread temperate species dived by the number of suboceanic spec ies: the results were 
well-corrclntcd with tOrest-rype. For those wishing to make ()( her analyses. extensive appendices 
include data by host and (Jiot. 

The whole is presented in the context of other studies of lichens on oak. though I 
wou ld have expected more comparison in the case of Q. suber wit h the subscantial analysis by 
Fos {1998) of those on cork onk throughout the lbcrinn l,cninsuln. That swdicd r<.'4.:o rdcd 304 
SI>Ccies on chis ook. comf>.'U\."<1 with 167 •·eJ>O!lcd here on ic in Sardi ni3. 

In summary, this is noc onl)' an cxccllcnc example 3 study in the systemat ic­
ccolog.ical MedircrriiJlcan lichcnological tradicion. buc also a work of wider interest because of 
thl! taxonomic nrncs :md uppto<•chcs to the distributionu l nnd ccological analysl.'S. 

Fos. S. (1998) liquc:nc:s rJlifitos de: los a lcornoc;~lc:s lbbicos: comlat'iones bioclimi tic.ls. an:atOmic.1S y 
dc:nsimetricas con C'l c~ho de n:producribn. Guil;ea.ru 4: 1-507. 

Conidial Fungi 

A ltem aria. Dy Tian-Yu Zhang. 2003. Science Press, Oeij ing. (flo ra l'ungomm 
Sinico n uu Vo l. 16.] l)p. xvii + 283. litblcs I. figs: 132. c oloured ph•tcs 4 . ISBN 7 03 
0 II 095 I. Price: 58 Yuau. 

This volume is in rhc trod it ion of the series. cndenvouring to fu lly describe and document all the 
spocies of the p~r1 incn t group rcpor1t..od from the P~.o-"<l pl c's Rcpuhlic or China. It is, howc\·er, 
unusual in the focus on a panicular 'genus', al though chis is not the ft rsl t ime chis has has been 
done (e.g. A.spergi1111s in vol. 5, 1997). Aller a dctaikd introduction, the species arc t.rcated by 
host 1:1mily, and alphnbccica lly within each family. Keys nrc provided to species wirhin each 
rnmily, hm the re is nn ovcr:JII key which would have hccn most welcome.: in rhis 'genus'. 
Synonyms. dcscripcions, fifSI -r31c line dr.awings, hosts, collections studied , etc., arc given for a 
sl3ggcring 123 taxa (includ ing several ne\vly descri bed species :tnd :tlso an unnamed one on 
Zingiber officina/e). Tclcomorphs where known nrc indicated. but arc not described or 
discussed. In addition, fourlt."CJI I'CIK'IIh:d spt.-cic.<; urc cxclud.:.-d for various rensons. 1.:.-.pocin lly 
welcome are the coloured plates, each depicting lhe symptoms C3u S<.--d by 5-6 taxa. 

Of especia l value :arc the line drawings. These are moscly full-page. and in them the 
<IUChor has been at pains to pack in numerous conidia in order to fu lly show chc va riorion within 
the collcclion from which they wcru made (which I was pleased to sec: w:1s givo:n). 

Or /.'.hans has cxtensi\'e experience of these fungi, and I recall meeting him when he 
worked with John C. David at chc lntcrnation:al Myco logicnllnstitulc in chc early-mid 1990s. 
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All hough there is a need 10 re-assess species conccp1s in such 'genera' by molecu lar 
mel hods nnd cross-i nJ~I ion cxpcri menls, such lmdil iona l monog.mphs arc nL-ccssmy as the b<1sis 
of such n~:wcr approaches ami to cn:thlc idcnti tic;tlions HI he m;tdc in I he interim. As such I he 
author is to be commended on this major and pains1aking publica! ion. and it is a 'must' for I he 
shelves of all who wrestle wilh idcntil)' ing or rcscnrc hi ng these fungi. 

J.lt)'('QSphaerella nnd its Anumorphs: l. ~umcs publi.shl•.d in CenOl1JOrtl nnd 
Passalora. Dy Pedro W. Cmus & Uwe Dram1. September 2003. Ccntraa lburcau voor 
Schiuuudculturcs, P. 0. Hox 85 167. 3508 AIJ Utrecht. The Netherlands. (CBS 
13iodiversity Series Vol. l.j l'p. [viii] + 571. ligs 30. ISDN 90 7035 1 49 8. Price: € 75. 

The lhousflt of wrestling with the names of nil descri bed ccrcosporoid fU ngi is enough to make 
most mycologists go wt::tk at 1he knL-cs. hut rwt for this Lluo. T his work I real-. an :una~ i ng 5720 
names, more than 3000 of which were proposed in Cen:o.s,xm1. 659 of whic h are accepted, and 
about 550 in Pa.ssaloru which is ~mended here to include :\(,·co,·el/osidla. Phaeoisariopsis p. p .. 
Ph(leoramularia. nnd 1'ar.llont>l/a. 

The work sr:ms wi1h un historical acl.:ounl :md notes on uti pi.:t lincnl generic name.<;, 
incl uding a key tO all accepted ccrcosporoid t'l nd morphologic:tll )' similar genera which will !,)(: 
of wide uti lity. However. only four genera are accepted as being 't rue cercosporoid' ones: 
Cercospora. Passalora. Pseudocercospora. nnd Sumdla. 

Th..: .SJh.:cies urc: lrc::tlcd ulplml>c:tica lly hy SI}CCics c:pilhct , with !he genus nume 
provided aftcfWnrds (but with no','). Origi nal places of public:uion arc provided. together with 
those for listed synonyms. and also an indication of the herbarium in which the type is fou nd 
(but without details of that collection). ~ost typcs have nctunlly been studied by the authors, but 
this is not maLic explicit hy c:1ch cih .. "tt hc1barium . Also pmviLi r..'tl is information on rcjl011 r..'tl hosts 
and the countries fro m which the species arc reported. References to key literature arc also 
included, and synonyms ore cross-referenced. Th::rc is also a host4 index by plant genu s. 

A stnggcri ng 455 new scicnrific nnmcs nrc introduced. mni nl y new combinmions but 
including some new n:lmt:..<; and newly dcscriht.'tl specie...;;. Hope full y the new lllx:t wi ll he 
accepted as validly publ ished by nomenclatural 1>urists despite having the species epithet print ed 
before that of the generic name ... . Discussions and illustrations arc minimal. which is 
understandable in the light of the scale of the work. but I am sure that specialists would ha\'c 
wclcomL'tl more inform ution (J n the basis for tho: deci sions taken. 

Especially intrigui ng is the treat ment of 281 names as synonyms of C. apii s. la1. This 
problem is discussed in some dc1ail. and lhe cautionary note about describing funber taxa within 
it ns distinct merits heed, pending n more critical molecular phylogenetic analysis. 

While this will no! be the last word 0 11 the l.."t!rcoSIK)roid fungi, it will now IJt: the key 
reference work and sta1t ing 1>oi n1 for al l fu !Urc studies on them. The mycological commun ity 
will now look forward to the pro mised companion vo lumes on other annmorphs of 
.\(\'cosphocrdla. 

Myxomycetes 

Myxomycetes of New Zealand . By Steven L. Stephenson. 2003. Fungal Diversity 
Press, Department o r Ecology and Biodiversity. Universi ty of Hong Kong, Pokfulam 
Road. Hong Kong S. A. R. (The Fnngi of New Zealand Vol. 3: Fungal Diversi ty 
Rescttrch Series Vol. I I.] l'p. xi\' + 238, Jigs 44. col. plutcs 4. IS ~N 962 86765 4 7. 
Price: USS 50. 

This is u model fo r n.:gional uccounls of nny grou p of orgnn isms. It is ullrm.:l ively 1uod uccd, wel l 
prcsem~ with clear type nod good line drawings. and is provided with four good oo lour plates, 
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depicting 24 species. T he text is authoritat ive but never wordy. and the descriptions nrc clear 
:md relinblc. Some in fomwtion is ~ivcn on distribution within New lea lnnd but :•s this is the 
first complete accm uu of th..:: rnyxo~Jycctc.~ from th;tt counuy in hook form it is not surprising 
that no overall data arc available. Aflcr a concise introduction to biology and structure, keys to 
orders. ttlmil ics. genera nnd species nrc provided. Within each species account comment'S allow 
comparison with rc ltHcd or similllr species and with other Htxonomic l ircrnmrc. The 
nomcnclatun~ used is ..:o mph..1d y in line with cum:nt thinking :~nd where there al\! diff..: rcncc.., of 
opinion the author clearly indicates which opin ion he follows. 

The only regret I have is th :u the author, a leading researcher in myxomycete 
ecology, hus not hud the sp:~cl.! to tk:vdop this urcu of study in the book. One nssume.s thnt the 
richnes.c; of New Zealand biodiversity is due not only to its geologica l history hut also to its 
current g<:Ographical position, offering a very wide range of habitats. and this would have be\:n a 
topic of cons iderable interest. 

With I 0 .SpL.-c ic.s of myxomycetcs so li.t r n..-cordcd, New Zealand st ill ollCrs gre:tt 
. ..cope. for the myxomycologist this mode-st total will surdy be Joubk·d in time. This hook 
provides a firm basis for such further study and the author and publjshers arc to be congrmulatcd 
for producing such an anractivc and use ful book at a fairly moderate price. 

BRUCE lNG 
Clwyd i\~)'NJit>gJcal ln.rtJt:ur. l.J Awm Cmtr1, MaltJ, Fifr.t.fh/re C/fl IJP, UK. 

Miscellaneous 

Codex Rota nic us J.i nnaeanus. Ry Hermann E. Richter . fF.di tcd hy Jo hn 
Edmondson.] 2003. A. R. Guntncr Vcrlug, Ruggcll . Licclncnstcin . (Distribu tl·d b)' 
Koellz Scicntilic Books. P. 0 . Dox 1360. D-61 453 Kocnigste in. Gennan.J VoL I 
(with u biogwphicu1 sketch by H. Wul tcr Litck aud <t tnmsh.tLiou o f the introductory 
text by Sten lledbcrg). Pp. 53 .._ xxxii 111 02. Vol. U (Index alrhabi ticus hy \Vill iam 
Ludwig Pctenmm). Pp. iv + 202. (Regnum Vcgctabi le Vo l. 140.] ISBN 3 906 166 03 
I . Price: € 360. 

Although first publishi.-d in 1840, tllis is a remarkable work. which I never heard any mycologist 
or (1ichcno1ogist) ment ion. and never saw until tllis rdssuc. Richter ( 1808- 1876) was a med ical 
doctor in what is now Germany who determi ned to produce a synthetic account of Linnacus' 
works. He.: combined the diffc.:r~ nt generic and species :tccou ms. clearly indicating which work 
and edition they had come from, and presents them as a single text including descriptions, 
synonyms. and notes. lie envisaged lhis as a work that could be used instead of Linnaeus' own 
books. The deutils of how hi! worko..-d und his philosophy nr..: g ivl.!n in nn .Cnglish trunslmion o f 
Richter's own introd uct ion hy Stcn l·h:dl,;rg. \V;tlter Lm:k :tlso pnwidcs lmckgrnund tlil Richte r 
and his struggli ng career. 

Howc\'cr. Richter did not produce an index to the names. that tnsk being taken on by 
PciCrmann. What i!> most valuable is thm PeiCrmnnn's index include!> polynomials. so thm one 
c:tn ttuickl y find, for examp le, what t)()lynomials st:n1 ing with A~t1rirus o r l.irht!r.oitll:!s h:tve 
been treated in Linnaeus' works and under what Linnaean n:1mes. Thi s means that one can take 
classic text·s such as those of Micheli and Dillen ius and lind if and how Linnacus hand led the 
polynomials t.hese authors used in any of his books - not only Spt'cies Planwr um. I h:wc already 
fou nd this o f value in recent months while invcst ig:uing some rn id-cigh lccnth ccniUI)' names, 
and only wish I had known about it 30 plus years ago when I first had to wrestle with prc­
Linnacan names. 

This is clcnrly 11 n:IC.rcncc. work bibliophi les and nomcncluturulists should be uwurl.! 
of, uml one llmt ull mujor tuxonomic lihmrics haYc un their s he- lYe.-. ideally lik'tlncxt not nnl y 
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to Linnacus' worl:s but along with the also little kno·wn index to names in the dissertations of 
Linnneus' students (Kiger eta/. 1999). 

Kiger, R. W., Tancin, C. A. & Dridson, G. D. R. (1999) Index to Scientific Nomu of0rgallisnu cited in the 
Llnneon Dls:rerlotlo/13 together w!th 11 S)mOpllc BlbJiography of tl:e Dluutotion$ and o 
Concorrionatfor ulected edltlotlf. - Pinsbursh: l lunt tDstitute for Bolllnica\ DocumeotalioD.. 
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Mycotaxon changes redux: 
Online index & new submission protocols 

LORELEI L. NORVELL 

ediror@mycotaxon.com 
6720 N \V Skyline Boulevard, Pori/and OR 9i229- 1309 USA 

New online index- Ah.hough Mycola.ton will cominue to be rigorously inde xed. 
we will no longer print an index at the end of each volume. Instead. the index will be 
posted on the Mycowxon website (www.mycotaxon.com). from which it can be 
down lo:-.ded :-.nd printed. Plnns are now underway to combine past and fu ture indices 
into a robust Mycota.r:on online search engine. 

New submiss ion protocols - This isstlc is the fi rst to be prepared entirel y 
(except for 6 photographic halftones) from elec tronic files. Although during lhc past 
3 months your over-zea lous Editor-in-Chief devoted too much time to text 'ni t­
picking." l:tst week's arriva l o f Adobe Creative Suite® has shed much-needed light 
o n how to stre:-.mline M ycofll.:cun electronic submissio n. As most fu ture Mycot:-.xon 
papers will also be generated from high-resolu tion PDf fi les. aULhors must have lhe 
Ed itor- in-Chief preview com plete manuscript text using e-mai l :lllachmcnts befo re 
fina l submission. Text and graphics (TIF or EPS formats) fi les should remain 
sepamte during Lhe pre-submiss ion period. 

Text . Elect ronic-Two types of text fi les arc needed: !ext wit hom graphics but 
with spact: for gmphics insertion (_txt.doc). and text will/ gmphics L pix.doc). The 
Editor-in-Chief uses the fom1er to ge nerate PDPs and lhe Iauer to guide graphics 
pku.:cmcnl. Hur d copy - Authors need scud only o11e manust.:rip t copy (with 
graphics included) for editoria l use with their co\'Cr letter. electronics fi les. and 
two p~,;cr review ~.:over Jcucrs & checklists. The EIC will g~,;ncmtc compos ite PDF 
files for press and index usc. 

Gra p h ics. Electronic -Smaller JPGs nrc usefu l during pre-submission. but fo r 
final submission :-.mhors nm.H submit a sc.1 led-1o-fi 1. high reso hu ion TIT- ( li ne 
drawing. lmlftonc) or EPS (gem: tree. graph. diagmm) lilc for each scpantte plritc. 
Subm it fi les up to 4.000k by Email o r sna il-mai l files on CD (preferred). 
M<tcintosh L.i p d isk (acceptab le) . o r PC flo ppy (leas t desired) . Hard 
copy - Mycotaxo ~r still sends ha lfto ne p la tes prepared from photographic 
ncgutivcs to the press for high-re so lution sc.mning and dig ita l convers ion. 
Hal f1oncs sc:-.nned from d igi lal plates degrade. so :-.u thors must ue ,·er suhm il 
d igital hulftoncs on photogmphic glossy paper lOr scanning. 

Kudos-Thanks to Kare n Geuelman (Index). D~vid Hawksworth (Rook Reviews), 
Gr~goirc Hcnnenbcrt (French L1ngm1ge). M d Non i Vidal (We b) fo r continuing to fill 
their Myr (}loxon edi torial roles so efficient ly. Specia l tha nks are :t lso due 10 

M)•cot.axon E<.litorial Board members & Else Veiling<~ for help with J'v!ycotaxou 2004 
Guidelines 1.0. and to Dick Korf (Business Manage r) for comfoning advice when 
most n(_-cdcd. 
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Nomenclatural novelties proposed in Mycotaxon Volume 89 

Altmadiago V.:inky. p. 102 
Ahmadiago eupharbiac (Muudkur) Vo:iuky. p. 103 
Anthracoidea kanasensis H. C. Zhang & L. Guo, p . .307 
1\JttlmKoidea striata H. C. Zlumg & L Guo. p. 308 
Antrodiella micra Y. C. Dai, p. 393 
Asleridie/la helit.·iae 13. Song & T. H. Li. p. 20 I 
Asteridiella sloaneae D. Song. p. 203 
As1erimt dwmpereiicola U. Song & T. H. Li. p. 193 
Asrerina haimmensis D. Song. p. 195 
Asrel'imt mtt floti-apelli H. Song. p. 196 
lwerina sawadai D. Song. p. 196 
Astreus odort1111s C. Phosri . R. Watling. M. P. Martin & 1\ . J . S. Whallt!y. p. 458 
Hac1ro.~pora lamprospora (Nylander) T.cndcmer. p. 256 
/Jerklcm;mium arro,·irens G. Z. Zhao & T. Y. Zlmng , p. 241 
Berkleasmium taishanense G. Z. Zhao & T. Y. Zhang. p. 242 
Boletus tttrallts Q.-B. Wnng & Y. J. Yao. p. 342 
Briansuuonia R. r=. Cast.1.i'lcda. Minter & Saikawa. p. 304 
Briamwttonia ultenwrio ides (B. Sulton & Pascoe) R. F. Castmicc.ht, Minter & 

Saikawa. p. 304 
CurynespurtllUJIUIIic:a R. F. c~tst:.titcd~t. HcR"<.Iia & Arias. p. 298 
Cryptosporiopsis acrinidiae P.R.Johnst.. M.A.Mmming & X.Mcicr. p. 132 
Dac:rylel/a ditmchiensis Y. E. Hno & K . Q. Zhnug. p. 236 
Entorrlti:.a citriformis vanky & McKenzie. p. 67 
EnrurrhiZtl globoidett Vanky. p. 68 
Emyloma g ui:.otiae Vanky. p. 58 
Glum us ltydt•rabtulensis Sw~m•pa. Kunwar. Prasad & Muuohar .. p. 247 
Glonws inscuptum J. Dlas?..kowski. p. 227 
Graplthwmurilima A. \V. Archer, p. 322 
Grapltis alloaft.elli A. W. Archer. p. 324 
Grapltil' cristubaleusis A. W . Archer. p. 324 
Grapltis discarpa A. W. Archer. p. 325 
Graphil· luluem is /1. . W. Archer, p. 326 
Hydropus kat!ffmanii (A. H. Sm.) P.-A. Moreau & Courtec .. p. 333 
h tuc:ybe mislflwensis Mnthcny & Watling. p. 498 
Jamesdicksonia e feocharidis (SawacL1 ex L. Ling) Van.ky. p. 105 
Jmnesdic:ksonia melinidis (Dennis) V:'inky. p. 106 
Karlingiomyces e:c:ooperculaflls {Karling) Dlackwell. Letcher & Powell. p. 266 
Lm:wrius miflimuspum s Montoya & B:md1la. p. 48 
Lactarius momoyae K. Das & J. R. Shanna. p .. 291 
Lt1ctttrius l'mitllii Montoya & Bandala. p. 5 1 
Macalpinomyces neglecw s (Nicssl) Vtinky. p. 106 
Mttc:owtmill:s tm:nif'oitt S. L. Mi ll. & Milchcll . p. 284 
Marasmirrs auramiostipitatus Anton in & P. Robers. p. 423 
Mm·trsmit1s c:unferltts Berk. & Broome V<tr. parvispoms 1\Ulooln. p. 401 
Marasmius confertus Bcrk. & Broome var. tenuicystidiams Antonfn. p. 399 
l\1ttrttj'ntills c:urrcy i Berk. & Broome v:tr. disllmtifulius Amonin, p. 425 
Mttrasmiusfernt.~itracies Antonfn. p. 401 



Marasmiusferm ginoides Antonin. p. 403 
Mara::u,ius longisripiUifltS t\tuon[n. p. 405 
Mara.fmius pseudororqr1escens A nton in. p. 407 
Marmmim· nwm1elooi J\nloniu. p. 410 
A·lara.fmiu.~ robertsii An tonin. p. 4 12 
Marasmius rota/is var. lati:.poms Antonin. p. 427 
Marasmius rubrostipiraws Anton in & P. Robcns. p. 413 
Marw;mim· stritlepileus Antonfn. p. 415 
Mara.w11i11s .mbalbidtlfus Antonfn. p. 42S 
Mum:,·mim· tmwugoru·m·is Antonin. p. 41 7 
Marasmius .restocephaloides Alllonin. p. 4 19 
MegliSporoporiu querchw Y. C. 0:1i. p. 380 
Microbotryum paucireticulawm Vanky. p. 78 
Microstomll upic.:ulo:sporum Yci Z. Wung. p. 119 
Perr01ia microspora Vcrkley, p. 206 
PertfiSll r ia allothwtl itesii Jariangprascrl & A. W. Archer. p. 124 
Perwsaria lansaugeusis Jariangprascrt & A. W. Archer. p. 125 
Pertruaria mmensis Jariaugpmscrt & A. W. Archl:r. p. 126 
Perwsaria tokens is JariangpraserL & A. W. Archer. p. 128 
Pltaeogmplritul c:e/ata A. W. Arch!!r. p. 327 
Preussia grandispora (Spcg.) 1Jarras.1 & A renal. p. 139 
Preussia simi/is (Khan & Cain) t\renal. p. 140 
Russula billsii S. L. Mill .. p. 32 
Seiulipcs cr:mgolensis (Beeli) Anlonfn, p. 430 
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Solicorynespora mulanjeensis (D. Sutton) R. F. Castmleda. M. Stadler & Guarro. p. 
301 

Solicorynespora syl\·atica R E Castm1ed..1. Heredia. Arias & Guarm. p. 300 
Sporisorium africmwm (Syd. & 1'. Syd.) VUnky. p. 86 
Sporisorium amlropogonis-reciOmm (L. Liog) V<inky. p. 106 
Sporisorimn an mdindlae (Bref.} Vflnky. p. 89 
Sporisorium arwrdinellae-nepalensis vauky. p. 91 
Sporisorimn (lrmulinel/ae-pumilt1e Vfinky, p. 91 
Sporisorium blakeammr va.nky. p. 74 
Sporisuriwn em:/astae V:'inky & C. Vti nky. p. 73 
Sporisorium.furcatwn (Syd . P. Syd. & llutlcr) V<inky, p. 96 
Sporisorium isclwemi (L. Ling) Vtinky. p. 97 
Sporisorium iscltaemi·allfhephoroides (S. Ito) V<'inky & Kakish .. p. 98 
5f)Qrisorimn isclwemicola (L. Ling) V:inky. p. 99 
Sporisori11m isclwemi-rugosi (J .N.Mishra} V3nky. p. 99 
Sporisurimn leersiae -ile..umdrae V!inky, p. 103 
Sporisorium umesitheae (Mishra) V:iuky. p. 107 
Spurisorim11 perforatwn Vtinky. p. 104 
Sporisorium shil·asii V<inky. p. 104 
Sporisori11m sJultlmamrii (Heno.) V:inky. p. 107 
Sporisorium styppeiochloae (Dennis & M.llEUis) Vtinky. p. 108 
S11illus cavipoides (Z. S. Bi & G. Y. Zhcng) Q.- B. W:mg & Y. J. Yao. J>. 343 
Sui/Ius kmrmingensis (\V. F. Chiu) Q.-B. Wang & Y. J. Yao. p. 344 
Suuoniella ammulii Hoyo & G6mez-Bole..1. p. 40 
17recapltora th!aspeos (lkck) Vtinky. p. Ill 
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Tilletia acroceratis V{mky, p. 71 
Tilletiu imbccillis Vtinky. p. 60 
Tilletia kenyana V<inky. p. HO 
Tilletio lyei V3nky, p. 64 
Tilletia paragonica (Hirschh.) V<inky, p. 108 
Transchcliella .~erena (Syd.) Voinky, p. 109 
Tranzscheliella ample:ra (Syd.) Vfluky. p. 109 
TrtmZ,.\'cheliclltl lae ''ispara Vtinky, p. 8.1 
1i·emellodendron ocreamm (Bcrk.) P. Roberts. p. 434 
Urocystis twrea Vtinky, p. 81 
UrOC)'stis circaeasteri V<lnky. p. 56 
u.~tilago C)'IIOthmtkolo Vtinky. p. 58 
Usrilago duranii Vinky, p. 77 
U.~tam:iospori11m eleocharidis (Thirum. & Pavgi) V<inky. p. 109 



Author Index, Volume Eighty-nine 

Adamski, lwoua, see Blaszkowski & al. 
Aimc, M. Catherine, set Henkel & at. 
Aft~ Albert~ sec Dios & at. 
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Anlon,n, Vhtdimir. :-.lew spe-cies of mnmsmioid gcncm (Basidiomyc.:lC's. Tricho/omamce<te) 
fmm tropica l Afric:t ll l. M arasmiiiSSl."Cl . Sh:d, f\9: 399-422.2004. 

An lonin, Vladimir. New species of marnsmioid gener.t (Rasidiomycetcs. Trh:ho/omauu:ooe) 
from tropkt~ l Afric:~. IV. r:oor new taxa of Lhe senus Marasmius t~nd one new combination. 
89: 423-43 1. 2()(}4, 

Anusurnsunlhorn, Viluiwun, St.>c Jurinnt;tJrusNt & ul. 
Archer, Alan W., see Jari:utgtnolscrt & al. 
Arch er , Alan W. Addilional new species in 1.he lichen fam ily Graphidaceae (Lichenised 

AscomycOta) from th<.· Solomon Islands. 89:321-329. 20Q..l.. 
Ar('nul , Jo'., G. L1ul.liS & F. Pchi'-'Z. Variabil ity of spo~ lcnglh in some: S(>eC' ies o f the gc:nus 

Prrrtssi'tt (Spomrmiclltt), 89: 137- 151 . 20lJ4.. 
Arenal, F., G. P1alas & F. PcJae1 ... T~xonomic r~cons ideratiou of Epicoccwn uigrum and 

Plroma epicoccillll based on DNA sequences and morphological obscrv~tions. 89: 465-
471. 2004. 

Ari us, RoSN ~ h1ri1J , Sl~ <.:ustu ii-.·du N:uiz & u.l. 
Asa n, Ahm el. A.fpergi1111s, Pt•trir:ilfimn and related species reported fmm Turkey. 89: 155- 157. 

1()().1. 

Banda! a, Victor :\1., sec :\Jontoya & Ba ndala 
BwndMIIl, Vielor M. & Lcliciu ~·Jonloyu. Crepidows fro m ~·l cx ico: :-o;~w r.:cords nnd type 

studies. 89: 1-30 . 2(X}4. 
Ucnn ctt , J am es P. & Clifford i\1. Wclmnrc. Proposed list of extinct. rare ;~nd/or e ndangered 

macrolk hens in Wisconsin. 89: 169-180. 2()().l. 

Blackwrll, Will H., t•etcr M. Lclchcr & M artha .J, Powell. S)•nopsis nnd systematic 
reconsideration of Kmlilrgiomyt:es (ChyLri tl iClmycol:l). 89: 259-276. 2004 . 

IUaszkowski, J a uus1., l wona Adamska & Beata C1.cruiawska. Glomu.\· im't:IIIIJfmu. ;1 new 
arbusculnr mycorrhiz~l species from Poland. 89: 225-234. 2004. 

Casta i'ieda nuiz, Rafael F., Ga brie la 1~. Heredia, Rosa Mari a Arias, ~lasatoshi Sai kawa, 
Ou,•id W. M intl·r, Mwrc Stwdl cr , Just~p Gu~rro & C ony Uc-.·ud ;. Two new 
l · l yphomyc<!h~ l> f rom ru iu for<!sts t1f M ex ico. :uul ll ritWSII llrmia , u new genus 10 
accommodate Cory11espom a/temarioides. 89: 297-305. 200·1. 

C hen, May·.Janc, sec Ych & Chen 
<.:il'ucntl'S, .JUMquin, S<'l' Gurci'u-Sundovul & ul. 
<.:ol'lho, Gilbl·rto, set• Corlt''t & Cul'lhu 
Coelho, Gilbcrto, sec Wartrhow & a l. 
CoriC'L, Vagncr G ularlc, Sff Wartchow & al . 
Cortez, Vagncr Gulartc & G ilbcrto Coel ho. Th" Stroplwrioideae (Strophariaceae. 

Agaricales) from Snntn ~Iarin. Rio Gmndc do Sui. llr:tzi l. 89: 355-378. 2004. 
Courtccuis,sc, R('f!iS, sec Moreau & Courtec::uissc 
0mrniaws ka, Beata, sec ntasl.kowski & a l. 
Dai, Yu-Chcng. Kot~S on the genus Amrodie/Ja ( llasidiomyrou, Aphyllophorales) in China. 89: 

389-398. 2004. 
l>ni, Yu-Chcn~ & Sh cn~· Huo Wu. Mega.~llflrOJmria (ApllylliJpilomll's, Bas idiomy~.;ota ) in 

China. 89: ]79-.}88. 'Z0()4. 

Das, Ka nad & .J, R. Sha rma . Lacwrius in Kumaon llimalaya 2: :\'cw and interesting species of 
subgenus Plimhogali. 89: 289-296. 200J. 

ll4.•ctN.'k, Cony, St.'C <.:usht ilt'tlu Ruiz & wl. 
Dins, Maria M., Ga brie l Moreno & Alhcrto A ltCs. Interest ing Gasteromycetes from 

C.1tamarca and La Rioja (Argenti na). I . 89: 159- 168. 2004. 
Elix, .John A., sec Pn ·Bt>rnnidc-L & Elix 
1-'ull cr lon. N:. A., ~c Johnston & ul. 
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Garcia-Sa ndoval, Ricard o , .Joaqu in Cifu~nt cs & .Margarit a Vill egas. Pirst record of 
Scyrinopogon from Mexico. with notes on ilS systematics. 89: 185- 192.2004. 

CUnw:.c-Boll'H, Antonio, St1.' Ho)'o & GUmt•z- Boh•u 
G rand, L. F. & C. S. Verni a. Riogl!ogra(lhy and host::; of poroid wood dec.'ly fungi in North 

Carolina: species of Phellhms and Sclti:.opora. 89: IS 1-18<1. 20011. 
Guarro, .Joscp, sec Castaneda Ruiz & al. 
G uo, Lin, Sl'C Zhang & Guo 
Hao, Yu 'e, J ing J.uo & Keq in Zhang. A new :uJu:•tic no<:m:uudo!-- lr:•pping hyphomyr.:ctc, R9: 

235-239. 2004. 
Bawksworth, David L. !look reviews and notice-s. 89: 2 11-223. ~­
Hawksworth, Da, ·id L. Book reviews and notices. 89: 509-520. 2004. 
Henkel, Terry W., l'c lcr Rohcr l'i & l\1. Cllllu~rin c Aimc. Sebacinoid species fw m the 

Pak:1r:tima Mountains of Guyana. 89: 433-4 .19. 2004. 
Heredia, Gabriela P., see Ca~tarleda Ruiz & al. 
Boyo, l'ila r & Antoni o GOmez-Bolea. S111tOniella am a11dii sp. nov. (COI.' Iomy«Les} on dead 

l~a\'<!S of H11:ws sempaviri!IIS, &9: 39-45. 2004. 
!llano , C., Sl'C S in~cr & nl. 
J a ria ngprascrt, Surceporn , Ala n W. Archer & Vila iwan Anusarnsunthorn. r unher new 

species in the genus f'erw saria (Lichen i ~ed Ascomycota) from Thniland. 89: 123- 129. 
2004. 

J ohnston, P. R. , ) 1. A. Mun ning, X. Mt·il' r, 0. l'u rk & R. A. 1-'ull t.'rton. Cryplospuriopsis 
amit~idiae. sp. no\'., 89: 13 1- 136.2004. 

Jong, Shung-C hang, SC(! Park & a l. 
Kum~·a r, I. K., Sff Ra ni & al. 
Kurogi, Shuk hi, sec l'fistt• r & Kurogi 
Lc ndcmcr, J am es C. Ch:mg~s and adlli tions loJ lht.: chcck l i ~L of NorU1 Amcric:m Licht."ns.-1. 89: 

255-258. 2004. 
Letcher. t~etcr l\1., sec Blackwell & a l. 
Li, De -Wei & C hin S. Yang. Kotes on indoor fungi 1: New records and noteworthy fungi from 

inlloor cn v imnmt: n L~ , 89: 473-488. 2tX)..I . 
J.i, Tai-Hui, see Song & Li 
Luo, .ling, see Hao & al . 
Managbanag. .J. R., see Park & al. 
Manning, M.A., set• J uhnstun & ul. 
Mannha r llchar y, C., see Ha ni & Ill. 
Martin, l\1. 1:.., see Phosri & al. 
Matheny, P. Brandon & Roy Watling. t\ new and unusual species of /uoc;·be (lnosperma 

clttd~) from tropical Africa . 89: 4~7-503 . 2004. 
Meier, X., Sl.'C juhnslun & ul. 
Miller , Steven L. Hypogcous fungi from t h~ souLheaste!'ll l,; uitcd States 3. The genu s 

Mncowanites. 89: 283 -288. 2()()4. 

Miller , Stl•vcn L. :"-few and interesting s~cics of Rusm/a from the soulhcastcm United Sl.ato:s I. 
Rusmla billl·ii. 89:3 1-38. 2()(}.j., 

Minter, ))avid W., see Cas taneda Ruiz & al. 
Morea u, Pierre-Arthur & Regis Courtee uisse. llydropriS knuffmauii, first records from 

Europc. 89' 3J J.J39. 2001. 
Morl'fiU, G .. sc..-c SingtT & ul. 
Mont oya, l ..ctici11, see li1mcl ula & Mnntoyu 
Montoya, Letic ia & Victor M. Banda la. l .nctariu.f subge nus PifUJrites: a new SJX:cies and a 

new nAme. 89: 47-54. 2()()J. 
MorMO, Gabriel, sec Dios & al. 
~urvt.il , Lurch.~i 1- ti~t i ngs fmm the new EtliLOr-in-Chit:f. 89: cuvas 2 & 3. 2CXI4. 
Korvell, Lorelei )_.. Mycolaxon t:hange:. rc: llux: On li ne inllcx & new ~ubm iss ion pmlucols 89: 

52 1 
l'a rk. D. sec .Johnston & al. 
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Park, Houng G., ,1. R. Ma nagbanag, Elena K. Starn cnova & Shung·Cha ng .Jong. 
Compar:ui\'C analysis of l'Ommon indoor Cladospori11m S(Xcics based on molecular data 
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ERRATA 

VOLUME EIGHTY-THREE 

Puge 366, line 6 for Hi118!33 reud Hill 8!32 

VOLUME EIGHTY-NINE 

Page ! ,line 13 for: latisporus read Iotifolilu 
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Index to Fungous and Lichen Taxa, Volume 89 

Mycolaxon has alwc1ys pri<.h.:<.l itself on providing full indices to lhc c1ut.hors cmd to 
the raxa thar appear in its pages. Beg inning with this volume. those Lists of taxa 
(typically 8 to 14 pages) will no longer appear in the printed copy. (We are saving 
trees.) By going to the website page where this wble of contents appears, 

<ww w. my co taxon .com/ vol/89 . h t ml> 
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in Lilies . abstracts, or keywords o f anic.·lcs . ll al so finds a ll nomcnclmural 
nove lties. 
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