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Genera of Pezizales of Argentina 1. 

An updating of selected genera 

[RMI\/. G/\MUNDi 

irmag,mnu11li@gmaiLe<J111 
05Clll" R1mg~ 9/0, 8100San C<1r/os d~ Barilocl,<·, /Ho Negro, Argmtit1a 

Al>st racl - Th-.;1Hy-1wo ge nera of Pe:::b:iles from Argemina b<;lnnging to famil ies 
Disci11w::cac, f/dwll~, Mord,c/lw;;ct1c, Pc~i:;m:cac, I'yro11cmat=, Sarroscypl,accac, 

and SarcowrnatacMe are reviewed ~coording to new nomendatura.J and taxono mical 
parameters.Somechangesinl)'pespeci~selectionarenot<.'dandrelationship1among 
generabasedonmkro,;copical,u ltramkoS<:opiaal,andrnoleculardataarediscussed. 
The relakd anan10rphs. when known. are bridlydescribcd. 

Re,um c n - S., revi,an y actual iza11 ,-.:intid6, generos de P.,;:;i;:;,,/e, de Argentina 

pertenecientes a las familial Discimm:,ze, Helvd/,zceac, Mo.-chellace;,c, Pe:b,ce,ze, 
Pymnematauae,Sarw.<eyplwcea,:)' Sarco.«m1at.u"""dcacucrdoconnuc\'OSCOOCeptos 
taxon6micos y nomcndaluralel;. Se induyen algunos cambios en la dcsignaci6n 
de las especic, tipo, con =pccto a tra bajos ~ntcriore, de lo autora y conx,ntarios 
de la, rdacioncs tilogc rn!li cas cntl'I! los gcncros, considcrando ,t.a10, microc()picos, 
ultramkro,c6piCO'l y moleculare,. Se des.:riben brevemenk lo, aoamorfos de rad, 

~ncro,cuandoselosconoce. 

Key word, - A<wm,-,.,1~. cup-fw,gi . taxonomy. biodiwrsity 

Introduction 

About fifty yea~ after the my li~t publication on discomycctcs of Argentina, 
I thought that perhaps it would be worthwhile to produce an update of my 
work on the taxonomr of this group, mainly n:garding current concepts and 
nomenclature of the genera. 

During this time,generic concepts have been enriched and refined by the use 
of modern tools such as scanningekctron microscopy (SEM) and transmission 
electron microscopy (TEM). Moreover, molecular studies have helped clarify 
rclaliunships between taxa , leading to hypothet ical phylogenies. 

Advances in the nomenclature of various discomycete tau have also 
required changes to some generic and specific names used in my previous 
papers. However, as generic limits differ from author lo author, lam giving my 
views and provide generic descriptions that cover my concepts. 
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F,G. l.MapofArgcnlin~ 

Argentina is an extensive country covering an area of 2,766,891 km', extending 
from 2 l "16'S to 55°03'Sand 53°38'W to 73"35'W. The ahitudc decreases from W 
to E, ranging from the Andes, whose highest point is 6,962 m to sea level at the 
Atlantic coast, but with its lowest depression (- l05m) in the Patagonian plateau. 
It encompasses different climates, from subtropical in the north , temperate in the 
center and south, and to polar if the Argentine .Sector of Antardica is included. 
lbc mycobiota is therefore very diverse. So far, many territories are still poorly 
explored regarding the discomycctc biota and many gcneni and species arc yet 
to be discovered. 

At present, there arc approximately 37 genera of Pczizales recognized from 
.'\rgentina. J refer only to 22 in this contribut ion, choosing those that have been 
recently monographed or studied with ultrastructural or molecular tools. The 
remainingshallbetreate<lina next contribut ion. 

'The S'-'t1era arc presented in alphabetical order and include a description, 
t)1'C species, habitat, geographical distribution in Argentina, notes on related 
genera, and a bibliography. Abbreviated literature is presented al the end of the 
generic descriptions and full references can be found in the literature. Each genus 
is illustrated with a species recorded in Argentina, which is depicted in a plate 
(PLATES 1-22). A map (F1G. I) shows the provinces with the abbreviations listed 
in the accompanying legend. Taxonomic categories above genera follow Kirk ct 
al. (2008) and the website "Index Fungorum" (hllp:/fwww.in<lexfum;orum.oruf 
BSM./bsm.asp). Electronic libraries such as Cybcrtruftle (http//cybertruftlc.org. 
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ukJ.:yberliber) and 13iblioteca clectr6nica dd Ministerio de Ciencia y TecnolOf,'la 
de la Argentina (http/lwww.biblioteca.minq 1.go,·.ar) were very valuable 
information sources for this paper. 

Ultrastructural references include Bdlcmcrc ct al. ( 1990), Kimbrough ( 199'1). 
Kimbrough & Curry (1986). Kimbrough & Gibson (1989, 1991), Kimhmugh ct 
al. (1990), Li & Kimbrough (1995, 1996a,b) and Mclfod<'z-Howcll <'l al. (2003). 
Molecular data were extracted from l-lansen ct al. (1999, 2001), l-lansen & Pfister 
(2006), Harrington ct al. (1999), Landvik ct al. (1997, 1999), Lxssoe & l-lanscn 
(2007), Liu & Zhuang (2006), O'Donnell ct al. (1997), Perry ct al. (2007), Perry 
& Plistcr (2008), Tedcrsoo ct al. (2006), and Weinstein et al. (2002). 

Taxonomy 

Acervus KanouS<' emend. Pfister (l'yron~m,u,ice,u) 

AsCOMATA apo1hccial, medium-sized, superfi cial, sessile tn subscssilc, a1 first 
globosc becoming shallow cupulale (cleistohymeni.1]), scattered to gregarious, 
sometimes concrcsccnt forming masses of several cm across arising from 
a mycclium agglomerated in a dense mat mixed with the substratum, firm 
fleshy consistency; disc bright yellow to orange, the pigment soluble in water 
and alcohol; margin entire or lobatc, reflexed and undulate; external surface 
concolorouswith the disc or paler. pruinose to furfuraccous. ECTALExc1rut.uM 
of textura globulosa to angularis composed of isodiamctri.:: cells, the most 
superficial smaller lhan lhc internal ones and containing orange gr.mules, 
bearing flexuous, cylindrical, short, obtuse hair with few septa. MEDULLARY 
EXCIPULUM well developed, of a lax tcxtura intricata composed of hyaline 
hyphac with swollen articles. SuBHYMENIUM of dense textura globulosa, 
the cells containing pigment and smaller than those of the cxcipulum . .'\sci 
cylindrical, 8-spored, J-, dehisccncc indistinct. PARAPliYSES robust, cylindrical, 
subclavate or irregularly enlarged, .::ontaining pigmented granules near the 
apex, pluriscptate. Asc.:usl>ORllS uninude.itc, 1-serialc, mulliguttul.itc, hyaline, 
broad ellipsoidal with blunt ends to subglobosc, smooth, thin-walled. 

TYPE SP1:c1i;s:Acervusauranfiacus Kanouse Pap. Mich. Acad. Sci. 23:149. 
1938 [- A. epispartius (Berk. & Broome) Pfister]. 

HA UITAT: on damp soil, sometimes among grass, rotten wood and debris. 

ANAMORl'li: unknown. 

NOTES: Acen1us is an earlier synonym of Phmidropezl(I Le Gal. Jt shares with 
Caloscyplw Boud. a bright orange-yellow disc and the same type of septa[ 
structure. TEM studies of the hyphae revealed that a membrane-like translu.::ent 
b.in<l borders the pore plug where the Wurunin bodies are .::rystalluid, a vicw th.it 
supports the inclusion of bo th genera in the same t ribe of the Pyronemataceae. 
However, Caloscyp/1(1 differs in the ascomata that turn green or bluish with 
age or when touched or broken. Ascospdmssis Kobayasi is similar to Acen'us 
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in its small, guttulate ascospores, robust paraphysis, and orange ascoma of 
sparassoid habit. Formerly Acerl'IIS was placed in the Snrcosomntnce11e or 
S11rco5cyplwcene because asci were considered suboperculate. Other authors 
held the view that dehisccr11:c is somewhat bilabiatc, as in C.iccobius Kimbr. and 
'fhe/1.<bolus To<lc Cflwleho/riceae). Nevertheless operculale asci can be observed 
in the Argentine collection of A. epispartius (PLATE I, FIG. 3). The fact that 
ascosporcs arc uninucleate instead of multinudeate reinforces the view that 
Acen'us belongs to the Pyro11emataceae. ·fhis family is considered here in a 
wider sense than in Kimbrough "s (1989) proposal (in accordance with Kirk 
ct al. 2008). Molecular phylogenetic studi es show discrepancies in the concept 
of Pyro11emaraceae. Some authors consider it monophylctic, others think it is 
polyphylt!lic, but lhey .igrec thal Acervus occupi t:s an isolait:J place tha1 forms 
a separate monophyletic group. 

DISTRIU UTlOl< ll< A RG6l<Tl:<A : on ly one coUc.:tion of ,1. cpi,partir,, - cited a, , I 

a11ra,r,i,w,s - has been found in Argentina from BA 

ll .tUl<TRATl())<: Pl.1 ,\-6.Acuvu.<epi$fJMlfo$. 

LnuATUJ<E: Eckblad 1968: Gamundi 1970: Kimbrou gh 1989; Kimbrough & Curry 
1986; Kirkd a l. 2008: Kort 1963, 198.8; U, Gal 1953; Liu & Zhuang 2006: Mora,·~, 1983; 
Perry c t al. 2007; Pr1ucr 1975; Pfis1cr & Bcsscnc 1985; Pr1w:r & Halling 1989: Zhuang 
&Wang 1998. 

Aleuria (Pers.) Fuckd (Pyron,m1<1/rm!ae) 

AscoMATA apothccial, small to large, up to 8 cm diam., superficial, sessile to 
subscssile, cupulifo rm to cochleatc, scallercd., gregarious or ccspitosc, bright 
coloured; disc smooth, yellow, orange to reddish orange, margin conspicuous; 
external surface p.ikr lhan lhe disc, whilisl1 in dr ied specimens, pruinuse, 
furfuraceous lo tomentose. &"L"AL .EXCJl'ULUM of textura angularis to textura 
globulosa of isodiametric or elongated cells, the external ones ending in 
superficial, hyphoid, short, obtuse, hyalinc hairs. MEouu.AnY Exc1ru1.uM of 
textura intricata composed of hyaline hyphae densely arranged.. Septa\ pores 
of cxcipular cells (TEM) have a lamcllatc structure and globosc Woronin 
bodies arc associated with them. SuBt1YMEN1UM an orange-yellow zone of 
lextura angul.iris, of small ct: lls. Ascr cylimlrici!. I, ~-spored,/- . PARArtlYSES 
pluriseptatc, subclavate or bent at the apex, containing granules of carotcnoids 
(major pigments ~- and y-carotcnc, ester of alcuriaxanthine) that turn green 
with iodine. AscosroRES uninucleatc, 1-seriatc, containing 1-2 guttulcs, hyaline 
to pale yellowish, ellipsoidal, with a conspicuous cyanophilic ornamentation 
ridge- or net-like, sometimes forming apicula at both ends or with prominent 
pointed warts. 

PL An l. 1-6. Ac.ervi.s ,:phpanir,s (LPS 35273). l. Cuncrescent aKornata: fromal and latera l ,·icw. 
2. Vertical sec1ion of t he ascoma: h. hymenium, •h subhymenium. 3. Ascus apex.1 . Hymenium· 
a. mature asci. p. paraphy~e, . S. A,rusponcs. 6. Vertical s.,ction al the base of the ascoma: c. 
excipulum.hc.ba .. Jhyphae. 
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TYPESPEC!Es,Aleurinnurantin(Pers.)Fuckcl,Jahrb.Nassauischen Vcrcins. 
Namrk.23-24:325.1870. 

HABITAT: on sandy soil, rich forest soil or gravy soil along paths, frequently on 
disturbed sites, sometimes among grass or mosses. 

ANAMORPH: unknown. 

NOTES: lhe cosmopolitan specks Aleur1<1 ,mrautiti is commonly named orange 
peel pcziza. 'fhc genus is d ose to Md115tiza due to its mostly reticulate ascosporcs 
and paraphyses containing the same carotenoid pigments but differs in the 
external surface of the apothccium. This similarity led Moravec to unite them 
under the older name, Aleuria, with two subgenera A/curia and Melastiza. At 
least one of Moravcc's arguments (i .e., 'the same habitat'; sec NOTES under 
Mdastiw) for mc-rging both genera is dubious. Rlwdopeziw is also simil.1r, 
sharing the coloured hymenium and the cyanophilic ascospore ornamentation, 
but differs in the weak J+ ascus wall reaction (sec NOTES under Rltodopeziza). 
TEM studies of septa] structure in the ascal cell and the ascogenous hyphae 
show a granular opaque matrix, which borders the pore, appearing in older asci 
.is a fan -shaped plug with a lamellalc electron-translucent torus adjacrnt to lhe 
pore rim (referred to as the 'aleurioid' type). A phylogram derived from SSU 
rDNA sequences suggests that Aleurfo is related to Bysso11ectria P. Karst. and 
fo rms a group containing the genera Scutelli11ia, C/1eilyme11ia, and Pyro11em11 
Carus (Landvik et al. 1997). This clade is not supported by ano ther study based 
on nl .'iU rDNA sequences (Perry ct al. 2007). ]l appears 1hat the presence of 
carotcnoid pigment is of little phylogenetic significance. 

DISTRIBUTION INARGU<T1 N11:A.'111r<mli'1is lheonlyspccicsreror<led,dis1ributedin 
IJA,!',:,Ki\!,SC,TF 

ILLUSTllATION: Pl.2. \ -6.Akurium"""li«. 

LITERATURE: Arpin 1969; Gamundi 1%0. l97S; Gamundi & Horak 2003: Ga mundi el 
al.2004: HiilTn~r 1993: Kaushal 1976; Kimbrough 1989. 199-l: Kimbrough &Curry 1986: 
Landvikc!al.1997:liu&Zhuang2006;Mora,·cc l'Y72, l 994a: Pcrryctal.2007;Rifai 

J~;Spooner&Yaol\19S 

Aleurina Massce(l'yrouem<1tauae) 

AscoMATA apothccial, medium-sized, superficial, sessile to subsessilc, scattered 
to gregarious, cup shaped to discoid at maturity, the base with abundant 
suhhyaline hyphac often enmeshing soil particles; disc olivaceous, brown to 

PLATF. 2. l - 6. Afauria aura11tia (IIAl·C 21059). Ascomat~. 2. Medullaryexcipulum. 3. 11.oceptacle: 

surface hair,<. 4. A,;cospore<. ~- \'erticalw.ctinnof1htase<>nrn:sh,s11hhynwnium, m , medullary 

exci1>ulum,c,cctal CJ.cipulum. 6.Ascusandparaphyses 
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purplish brown; external surface brown to reddish brown, smooth but pustulate 
near the margin. EcTA L EXCIPULUM a tcxtura angularis of isodiametric to 
elongated polygonal light brown cells disposed at right angle to the surface, the 
most superficial sm.iller, subglobose with I hick dark brown walls, aggregated lo 
form the marginal pustules, sometimes with an extra inner layer of small cells 
with dark brown walls. MEDULLARY EXCIPULUM oftextura intricata, composed 
of pale brown hyphac running horizontally . .Su1mYMENJUM of compact textura 
intricata. r\sc1 cylindrical, 4- or 8-spored, J-. PARAPHYSES subcylindrical, 
suhcl.ivalc or suhcapitalc, con1aining a d.irk, <>p<iCJUC, brown pigment al lhe 
apex,septate. AscosPORES uninucleate, 1-scriate, mostly 2-guttulate, hyaline to 
pale yellow, ellipsoidal, ornamented with cyanophlic conical or rounded warts 
orspmes. 

TYPE sP1:c1Es: Aleuri11a tas.,,a.,ica Massee. Bull. Misc. Inf., Kew 1898. 

HAUJTA'J : on soil sometimes .imong bryophytcs, wood, or duff. 

ANAMORPH: unknown. 

NOTES: Alwri11a is an earlier synonym of Jr1fne(ldelp/w5 Rifai (1968). It is close 
lo faf11eu Korf emend. Rifai in lhc s1ruclure of lhe ectal 1:xcipulum hul this 
genus has superficial brown hairs, a cushion-like pseudostipe, and fusoidal to 
fusiform -ellipsoidal ascospores. It is also distinct from Eoaleurina Korf & \V. Y. 

Zhuang characterized by the ectal excipulum of textura globulosa to angularis 
with cells of thin, hyaline walls, the most superficial with pigmented cytoplasm. 
Smurdaea SvrCek differs in the presence of a purplish, water-soluble pigment 
in the medullary excipulum. A phylogenetic analysis based on LSU rDNA 
sequences places Alrnrina in a group that includes Smardaea. 

DISTlllBUTIO,< '" ARGE"''""' T .. u •peci~-. "'" reco,<led: A. r,rgeTJ!i1'« (Rifai) Korf & 
WY. Zhuan~. and A. <'<l,it1<1/a (Gamundi) Korf& WY. Zhan~ from N, Ri'1. TF. 

r. .,.lJSTKATloS:Pl.3. l- 8.Aleuri .. aecl,inala. 

LITICRATUAE:Eckbladl968:lJissing2000:Gamundil972..1.l97S:Gamundiet.:,1.200-I; 
llans..n,•tal.lOOl ;Korf1960;1973a:Rifai l968;Zh.,ang&Korfl986 

Antliracobia Boud. (Pyrom.>mataceac) 

AscOMATA apothecial, small- to medium-sized, sessile, discoid, gregarious 
of fleshy consistency; disc, smooth, plane to concave, yellowish, ochraceous, 
orange, reddish to grayish brown; margin conspicuous, undulated, sometimes 
striated due to tufts of hairs; external surface punctuate, covered irregularly 

PLAT~ 3. l S. Afai,ri,aa edwaata (IIAl'C 20856). L A5Coma. 2. lJetail o1 the medullary excipu lum 

(ml and inner l~yer of the ectal ucipulum (ci) .3. Vertical section of the ~scoma: h, hymenium. 
,h.~ubh)lncnium.c.ccta.lexcipulum.m.ci.asinrm.2.4. Shtchofa,·erticalscctiooofthcascoma: 
h, m. c. as is FIG. 3. S. Ascospores. 6. Detail of ectal excipulum. 7. l'araph)'S<!S.1:1. Ascus 
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with bun,hes of short, superfidal, brown, blunt, flexuous or straight hairs with 
few septa. EcTAL EXC!PULUM of textura angularis composed of isodiamctric 
,dis of hyaline to brownish walls, arranged in rows perpendicular to the 
external surface, lhe mosl superficial extending sometimes to form hairs. 
,\1EDULLARY EXCJPULUM of textura intricata, hyaline. Asc1 cylindrical, 
8-spored, J-. P11R APHYSES clavate at the apex and containing granules of 
pigment. AscosPORES uninucleate, 1-seriate, 2- to multiguttulatc, sometimes 
with de Bary bubble, hyaline, smooth, dlipsoidal. 

TYPll SPEC ms: Ant/,mcob ia mcla/oma (Alb. & S,;chwcin.) 1\rnould, Bull. So, 
Mr,ol.han.;cc9:ll2.1893 

HABITAT: anthracobiontic, typically on burnt soil or .;charred wood. 

ANAMORl't-1: Scytillidium-like, as registered in Kirk et al. (2008). Scyt11lidi11m 
Pesante is a dematiaceous hyphomycete that forms chains of brown and hyaline, 
U- 1 septate arthroconidia. 

NOTES: A11tl1mcobia is similar to Mefostiza that also has blunt, brown, short hairs 
but in this genus the ascospores have ornamented epispore (sec description of 
Mefostiza) . Septa[ structure in Antl1mcobi11 ascogenous hyphae (TEM) shows 
pores filled with an electron-opaque granular matrix, and paraphyses with 
cryslalloi<l, hexagonal, orrcct angularWoronin bodies around the septa] pore. It 
is also related to Trichoplweil, which has long, pointed hairs. Recent phylogenetic 
studies based on partial sequences of nLSU rDNA support this relationship 
but boundaries between both genera remain unclear. It is also suggested that 
both genera are non-monophrletic. Another molecular study based in SSU 
rDNA sequences support the dose rclalionship between Autliraco l>ia anJ 
Sp/raerosporelfo (Svrcek) Svrcek & KubiCka, dist inct by its globose ascospores. 
In a recent ecological paper the authors hypothesize that Antlmu:obia, as o ther 
postfire fungi. is one of the pivotal species in early restoration of forest systems 
after disturbance, binding soil particles in the absence of plant roots and 
potentially hclping to reestablish the vegetation. 

DISTRIU IIT ION IN ARG~1'T INA: Twospc.:ics arc rccordcd:A. mdaloma and A. rnar,rilal,ra 
(Cookl')Boud.fromBA,ER,S 

ILLIJSTRATION: Pl. 4, \ -7.A11tl,mcobiama«loma 

LlTHATUH: CL> ridg~ ct al. 2009; Denni.< 1978, 199S: l)i~sing 2000; Gamundi 1960, 
1975; [Jansen & Pfotcr2006; Kimbrough & Curry 1986: Kirk cta l.2008; Liu & Zhuang 
2006:1'<,rrydal.2007:Rifa i l968; Sigler&Carmic haell976:Sigler&l\'angl990;Swtek 
&Kuhilka 196l ; Yao&Spooncr 1995c, l996h 

Pun4. l - 7.A11llm,cobia m€/aloma(I.PS 18527). l. Ascoma.2. Gncgarious~scumal~. 3. Paraphys,,,. 
4. Vertical .section of t he ascoma, h. h)'lncn ium, sh, subhymcnium, m, mcdullary cxcipulum, 
c,ectal e;;cipulum,l , luftofhairs.5.Dctai loflhcectalexcipulum. 6.Ascus.7. Ascospores. 
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Clici/y111ct1iQ Boud. (Pyro,umata,cac) 

AscoMATAapothecialsmall- to medium-sized.,superficial,sessile,barrel-shaped, 
lenti.:ular or scutdlate, scattered to gregarious, usually bright coloured; disc 
smooth, plane to convex, yellow, orange to reddish; margin conspicuous, hairy; 
external surface the same colour u( the disc ur pain; hairs hyaline, yellowish 
to brown, 100- 1000 µm long, pluriseptate, simple, forked or bulbous at the 
base, arising deeply from the excipulum, in some species also with superficial 
hairs, stdlate or hyphoid, mainly at the base of the ascoma. EcTAL EXCIPULUM 
of textura angularis to tcxtura globulosa of isodiametric cells. MEDULLARY 
EXCIPULUM poorly diffcrentiateJ,a textura intricata lo epiJermoi<lea ofhyaline 
hyphac. Asc1 cylindrical to subcylindrical, opcrculate, usually 8-sporcd, J- . 
PARAPHYSES pluriseptate, straight, subcla\"ate at the apex, usually containing 
carotenoid granules, )'-carotene as a major pigment. AscosPORES uninucleate, 
1-seriate, usually eguttulate, hyaline to pale yellowish, ellipsoidal, smooth or 
vcrruculosc, longitu<linallystriate,cristulatc wi1h crcsls that can anaslomosc, 
the perispore easily separable and delicate, cyanophilic. 

TYPE SPECIES: Clu,ilyme ,.ia 5'erwrea (Per5.) Boud .. k one5 Mywl. LJ5tc 
PrCliminaire [3) 1904 

HABITAT: on soil, plant debris, dung, liverworts. 
ANAMORPH: unknown. 

NoTEs: Clleilyme11ia is closely related to Scutdli11i11. Both share morphogical 
characters such as hairs arising deeply from the excipulum and the same major 
pigment. TE~·! studies in apothcdal tissues ofC/1.dlymeniu revealed that pores in 
ascogenous hyphae are occluded by Woronin bodies covered by a deeply staining 
amorphous electron opaque substance, ascutellinioid- type feature that is shared 
with Scute/li11/il. i\ SSU rDNA sequence-based study shows that C. copri1111ri(1 
(Cooke) Boud. [- C.fimicola (De Not. & Bagi.) Dennis] and some species of 
Sm!dlinia arc sister groups and thal C. .,lerwre11 is closer lo Ry,;sm1e,;tri,4. Other 
studies support the view that this genus is not monophylctic. Several features 
separate Cheilymeni11 from Scutellinia: A) Cl1eilyme11it1 has also superficial hairs 
and otherwise the rooting hairs can be pigmented or hyaline; D) ascospores 
eguttulate, if verruculose or striate, show a delicate outer wall (perispore) that 
separates when 1reate<l with lacti c acid; and c) glohose ascospores have never 
been recorded. Some species of Chei/yme11ia arc related to Coprobia but the 
latter has hairless apothecia, the excipulum totally of textura globulosa, and 
the robust and capitatc paraphyscs. However, based on SEM studies in the 

Pl.AT~ 5. 1-6. O,eilyme.,ia villosa (I.PS 36718). 1. A,;comata on liverwort~. 2. Margin~I hair,; 
3. Sketch of a vertical 5eclion of the a,coma: h. hymenium, m, medullary excipulum, c, ec1al 
excipulum.1.Ect.alexcipulumwithba!>alhairs.5.A\cospores. 6.Mcusandparaphyse$, 
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ascospore wall, Moravec merged both genera under Cheilyme11io, proposing an 
infragencric classification and recognizing nine sections, including Coprohiae. 
I think that in the sense of this author the co1Kept of the genus is a very wide 
.issemblageofd[vcrsespecies. 

D1s-rRrn Tio,; IN ARGE Tl,<A· two •re~·c, are rccc k I f ll a Central prov·n~c 

(BA): C. hy11loc!uz~t11 (Speg.) Gamundi and C. fmudam (P. Karst.) Boud. and ~,·en 

sp..>cics from l'at.agonia (N. R:-;, SC. T, TF): C. m<gaspora (GamunJl) /. Mora,·cc, 
C._fimi,olaC./11,marioide,;(Rchm)Gamundi ,C.raripila(W.Phillips)Dcnnis.C.,terrorea, 
C.11,e/-,boloi,/-,, \Alb. & Schwein.) Boud., C. villrua Gamundi. 

[LLIJSTRATIO,<: 1'1.5, \ -6. C/w:i/ym~ni" vii/ow. 

LITERATU~li: Arpin 1969; D~nison 1964: Gamundi 1960. 1966, 1972b. 1975: Gamundi ~1 
al.20(),j: Kimbrou;:h 199·1, Kimbrough & Curr y l986;Liu & Zhuang 2006: Mora,-,;:c 1968. 
1984, 1989. 1990, l994b. 1998.2003,2005.2006: Pcrryctal.2007:Wu &Kimbrough ,.,, 

Cookeina Kunt2c (S<1rcoscyphaceae) 

AscOMATA apothccial, medium-sized to large, cup shaped, superficial, sessile, 
subscssilc to stipitate, scattered to gregarious, usually bright coloured, but 
occasionally pale; disc concave, smooth, in several shades of orange, pink, 
reddisl1, purplish ur brownish; margin conspicuous, clevalc<l; external surface, 
pruinose, furfuraceous or hirsute, paler than the disc; furfuration consisting 
of conical mounds; hairs, when present, fasciculate, covering margin and 
receptacle, sometimes down the stipe, arising from the medullary or ectal 
excipulum. EcTAL EXCIPULUM thin, of textura angularis to globulosa of 
isodiametric cells arranged in rows perpendicular to the surface where they 
aggregate in conical or dome-like projections that gives the scurfy appearance 
to the receptacle. MEDULLA RY EXCIPULUM well developed, a textura porrecta 
of hyaline hrphae pan1llel to the surface of the receptacle, sometimes forming 
a gelatinous layer, which gives a subgdatinous consistency to the ascoma. 
Ascr cylindrical to suhcylindrical, suboperculate (asymmetrical opcrculum), 
thick walli:J (three layi:rs visible with TEM), conlr.icted brluw forming 
an apendiculate base, 8-sporcd, J- , maturing simultaneously. PARAPHYSES 
pluriseptate, filiform, straight, profusely branched near the apex, sometimes 
anastomosing and forming a delicate net, containing carotenoids (major 
pigment phillipsiaxanthine). AscosPORES multinuckate, 1-seriate, containing 
l -2 large gutlulc~. hyalinc lo p.ilc )'t'llowish, ellipsoidal to fusuid, sumdimes 
apiculate at both ends and inaequilateral, smooth or striate, in this case with 
longitudinal ridges that occasionally anastomose between them or connected 

PLA'rE 6. l - i. Cookeirta ~mcwd"e (UL, Singer T-2291 ). 1. Ascoma. 2. Vertical section of the 
ucoma: h, hymenium, m, m,xlullary txcipulum. c, tc\al cxcipulum. 3. F~scide of excipular hairs . 
4. Pardphy,~,. 5. Asco,;por,:,: d, 1iurfa.:e view. b, opl ia,I wr!ical 5<.-C!ion. c. Ol>lical Ct\.>SS5<.'C!ion. 
6.Ascusapcx.7.A>eus. 
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by fine trnnsverse markings not stained with lactic blue (cyanophobic), wall 
two layered. 

TYPE sr1:c1Es: Cookeina tricho/oma (Mont.) Kuntze, Revisio Genera 

Plantarum2:849.l892. 

HAlllT/\T: on fallen angiosperm branches, logs, dead twigs or wood and 
debris. 
ANAMOJ.:PH: ascosporcs germinate giving rise to globosc to subglobosc, hyalinc, 
conidium-like structures. 

NOTES: Cookei111i shows atlinities with Microstomn Bernstein, Bor:dij11opcziw 
S. Ito & S. Imai, and l'liillipsia. Microstoma differs in having a mul tilayered 
ex..::ipulum , simple, flexuous hairs, and universally smooth ascospores. 
1'.1olccular amilysis shows that Cookr.i1111 and Microstvmo Bernstein arc sister 
groups. Morphologically Boedijnopeziza differs from Cookei11 11 by its turbinate 
or urceolate ascoma and the origin of hairs. Molecular studies demonstrate a 
close relat ionship between both genera suggesting synonymy. 'Jherefo re the 
type species, Bocdij11opeziw i11sititi,1 (Berk. & M.A. Curtis) S. Ito & S. Imai has 
ht.-cn transrcrrcJ lo Cookei11a. Phillip.~i11, which differs in lhc mi crostruc1urc 
of the ectal excipulum, a tcxtura intricata to porrccta that gives a coriaceous 
consistency to the ascoma, the simple superfidal hairs, and the universally 
inequilateral ascosporcs, is widely recognized as different from Cookeina. 

This genus is pantropical and distributed in the tropics and subtropics. The 
drawings of C 1·c11czucl,1e(Berk. & ,VI.,\. Curtis) l.cGal that illlL~tratc this genus 
are based on collections from Tucuman, Argentina (LIL T-229 1) and show only 
longitudinal ridges but not the fine transversal interconnecting ridges noted by 
lturriaga and Pfister on material from Colombia (PH 1161 ). 

D ISTRI IIUTION IN AlGEl<,'TINA; c wie .. soi ((l('rk.) S.Cawr. c r,-i,-J,oJoma, and c """ezuelae 
arereoordedfromthesubtropirnlan,a:BA.f.M.T. 
ILLLJSTRATION: Pl. 6, l -7.U>Okei11aV<11ecr,da~-
l.1TF.RATUJt.E: Arpin 1969: Boedijn 1933; Ca bello 1988:Dcnison 1967: Eckblad 1968; 
Gamundi l957a, 1959, 1983; Marri ng\On el a l. 1999; Jturriaga & Pfister 2006; le Gal 
1953; Mck'1Kle£-Mowcll cl al. 2003; Romero & Gauoundi 1986; Pd,lcn 1975. 1984; 

Wcinstcinctal. 2002;Zhuang&Wangt998. 

Coprobia Houd. (l'yronema/11 ce11e) 

J\scoMATA apolhccial, small, superfichil, sessile, scutelhi te lo pulvinate, 
gregarious, ochraccus-orange, disc plane to con\'ex, often granulose due to the 
protruding ripe asci; external surface hairless, paler than the disc. ExcIPULUM 

1-layercd,oftextura globulosa comprising large, isodiametric cells up to 100 µm, 

PLATE 7. 1- 7. Cof,robiagm,11 ,/,ita {LI'S 27324). 1- 2. Ascomata . 3. Ver ti~al se.:tion of the a,ooma: 

h. hymenium. sh. suhhymenium. e. exci pulum. 4. Paraphys~. 5. Ai.cus. 6. Malure ascospore. 
7.Younga,rnspore. 
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in the exterior of the receptacle smaller in the inner part. Asc1 subcylindrical, 
operculate, 8-spored, /- . PARAPHYSES pauci-septate, robust, straight, .::apitate 
at the apex, containing granules of carotcnoids (major pigments P- and y­
carotene). Ascosl'ORES uninucleate, 1-seriate, hyaline, without oil guttules, 
ellipsoidal, smooth or finely striate, with the outer wall easily loosened when 
heated in lactic acid. 

TYPE SPECIES: Coprob ia grmm la ta (Bull.) Boud., Hist. class. Dis.:om 
d'Eumpc:69. 1907 

HABITAT: on dung of several herbivorous mammals and manure. 
ANAMORPH: unknown. 

Nons: Coprobia is related to Clu:i/yme11ia. Main distinctions arc: A) the 
hiller is conspicuously hairy, the hairs being rooting and sometimes h,wing 
superficial hairs; n) the excipulum usually diffcrcnciatcd in two layers; and 
c) paraphyscs arc more slender than in Coprobia. Moravec at first recognized 
Coprobia, in.::luding also a new species, but in his later revision of Clieilyme11ia, 
he considered Coprobia a section of C/1eilyme11ia (sec Nons under 
Cheilymwi,1). His cunceplion of lh is genus is very wide and is based mainly 
on the morphology of the ascosporcs. Other authors maintain Coprobia as a 
separate genus, emphasizing the structure of the excipulum, entirely of textura 
globulosa, and the receptacle devoid of hairs. 'l hcse features arc nowadays 
accepted in discomyccte taxonomy as valuable characters for distinguishing 
genera. 1 ac.::ept this view. Furhcrmore, in Coprobia gra,111/a/a the hymenial 
surface appears rough from protruding a sci and capitatc paraphysis, a character 
absent in Cheilymmin. 

D1STR1"UT10,; '" ARGE"''""' only C. gram,lata is recorded from BA. lkhm (1899) 

described flumaria granulata f. grwmu:oni> Rehm ~nd flrmraria l."a,raci R,;,hm from 
fierra dclfucgo,bolhon "guanaco"(Lamaguauicoe) du11g.Th=mo11prob.tblyarc 
0,prohia~ram,lata,bul!hctypespccimcnsarcbolhmissinj!; 

ILLlJ!iTRATJO,<:VL7. l -7.Cvp,ohiagr,m"lata. 

LrnRATUM~: Arpin 1%8; Dennis 1978, 1986, 1995: Gamundi 1960. 1975: Gamundl cl 
al.2001;Morancl984;Rifai 1968:Rehm 1899. 

Geopora Harkn. emend. Hurds. (I'yrommia1<1cead 

AscoMATA cupulate, globosc to subglobose, solitary or gregarious; hypogcous 
forms closed but sometimes opening superficially at maturity, discharging 
ascosporcs actively (pulling); hymenial surface concave or convoluted; outer 
surface covered hya dense mat of dark hairs. Hymenium smooth or convolu1ed 
(ptychotheda). ECTAL EXCll'ULUM oftexturaangularis, cells up to 60 µm diam., 

PLATES.I 6.G,'O{'Oraarc17frola(B,\FC21685).I.Ascoma!a:latcralandfrontalview. 2.Ascosporcs. 
3. Vertical section of the ascoma: h, hymenium, m, medullary exdpulum, c, ectal excipulum, 
p, hain. •I. Dc1a;1 ofhain. 5. P~raphyw~-6. Ascu, base and upper portion 
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thick walled, dark, giving rise to superficial, f\cxuous, pigmented hairs, ending 
in obtuse tip (8- 14 µm thi,k), simple or bran,hed, multiseptate. MEDULLARY 
EXCIPULUM a tcxtura intrkata ofhyalinc, thin walled hyphae. Asc1 cylindrical, 
opcrculatc, 8-sporcd, /- , .immgcd in .i hrmenial layer. PARAPttYSES slender, 
thin walled, septate, hyalinc or slightly swollen at the apex. AscosPORES 
uninudcate, uniscriate, l- or multiguttulate, containing oil droplets, hyahne, 
thin-walled, smooth, subglobosc to cllipti,al, sometimes collapsing laterally. 

TYPE sP1:c1Es, Geopora cooperi Harkn., BulL California A,ad. Sci. J: 168. l8SS 

HABITAT: in or on soil, under various spe,ies of trees or shrubs . 
. ",NAMORl'II: unknown. 

NOTES: Geopom is here considered in the concept of Burdsall, which contains 
not only the hypogeous but also the epigeous spe,ies indudcd by Boudier 
in Sepultnrin (Cooke) Boud. "Jhe type species, G. cooperi, may be hypogcous 
as well as epigeous. The position of the as,oma regarding the soi l surface, 
which appc:ars to have c:volvcd indc:pcn<lcnlly multiple limes within lhc 
Pyro11emnrnceth.?, is not considered diagnostic for the genus or phylogcnetically 
significant. Formerly placed in Tubemles, Geopora was moved by Burdsall to the 
l'eziznles (l'yro11em11t11cene) because the asci arc operculatc. "!he genus is related 
to llyd11ocyslis Tul. & C Tul. (formerly Tuberales, now also Pezizales), which has 
asci wi1houl opcn:ulum and parnphyses fo rming an epilhecium . Geopom is also 
related to Triclwplraea (Pez izn/es, Pyronem11t11ce11e), which differs in possessing 
rigid hairs. A molecular study demonstrated that some Geopora species arc 
mycobionts forming ectomycorrhiza with coniferous and deciduous trees. The 
corresponding phylogenetic analysis suggests affinities with Triclmri,w. 

01STR1auT10x ix ARG~""TIXA:widdydistributcd in the Northern Hcmi,phcre,onlyone 
sp,,c:ics is n,cordcd: Gropora am,icola (Lev.) Ker., ci lcd as &pultaria am,icola (Lt'v.) 
Mass« from BA. ME, RN. Tl 

fl .1.11Sn .. T1os:Pl.8, L-6.C.,:opmaa.-.,ni.ola 

I.JTER .. TUAE: BoOOier 1885; Burdsall 1968: Gamu11di 1960. 1975; Korf 1973.a: l.n,ssoc & 
1-lans..n 2007;Tedersoo et al. 2006; Tr.ippe 1979; Y~ng& Korf 1985a.b; Y~o & Spooner 
1996a:Zhang&Yu 1992. 

Gyromitra Fr .. nom. cons. (Di5Ci0111ce11<!) 

AscoMATA apothecial, cupulatc, discoid, convex to undulate or pileate with 
pileus irregularly lobed or convoluted, medium-sized to large; superficial, 
subsessi\e to distinctly stipitatc; solitary or scattered; tlcshy consistency, 
leathery when dry; hymcnium yellow-brown, orange-brown. chcsnut-brown 

PLATE \I. 1- 7. Gyromitra anrarclica (BAFC 2200\I). l. Asw1nala. 2. Sketch ofa ~"""' section of the 
pilcus, h. hymcniurn, rn, m~'llullary excipulum. 3. Detail of mt.'llullary excipulurn (m, in ~1G. 2). 
4.Extcrnalh)'phacfrom1hcs1ipe.5.Paraph.yks.6.Asco1porcs.7. Ascusba1e11nduppcrportion. 
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to dark brown; margin free, recurved; external surface glabrous to pubescent, 
paler than the hymenium; stipe cylindrical, terctc or slightly sukate, tapering 
or bulbous near the base, solid, hollow or lacunose, white or with a reddish 
linge at the b.ise,glabrous to pubescent. Ext:ll'ULUM cntirelyoflextura intric.ita 
at maturity, composed ofhyalinc, inflated hyphae with septa] structure (TEM) 
showing pores occluded by an electron-dense material and surrounded by 
elongate Woronin bodies. Asc1 cylindrical to subcylindrical, 8-sporcd, J-. 
P/\R/\Pl-l\"SES straight or forked , robust, slightly enlarged at the apex, with an 
extrncellubr incrusled and/or inlrncelluhu diffuse reddish brown pigmen1. 
AscosPORES 4-nuclcatc, 1- 2 scriatc, usually containing 1-2 lipid gu11ules, if 3 
the central one larger, hyaline, ellipsoidal to subfusoidal, with or without apiculi 
at both poles, smooth, verrucu\osc to finely reticulate (SEM), with cyanophilic 
perispore. 

TYP!l SPllClllS: Gyro,uitm csn•lcnta (Pers.) Fr. Summa Veg. &and., Pars 
Posterior:316.1819 

H/\BIT/\T: on soil in deciduous or coniferous forests along path and disturbed 
areas or on decaying wood, in springtime. 

/\N/\MORPH: unknown. 

NOTES: Gyromitm is taken here in the wide sense of Harmaja to include Disci1111 

(Fr.) Fr., Pamdiscina Benedix, and /\'eogyromitra S. Imai; the first is considered 
a suhgcnm, distinguished hy suhsessile, convex ascnrnata and 3-guttulate, 
apiculate ascospores, features that Harrnaja considered of quantitative value, 
since thcexcipulum and ascosporc wall structures arc similar. TEM study of the 
origin of ascospore walls in Gyromitn1 showed that apiculum and/or spore wall 
arise from blcbbing of the primary wall material through the epispore into the 
secondary wall upon which a fibrillar deposit from the perisporic sac forms the 
ornament.it ion. 11 shares with Helve/lo 1-nucleate .iscospores with lipid gultules 
and the septa] ultrastructure, but the pilcus and cxcipular structures differ. (Sec 
description of Hell'e/111). Some species of Gyromitra arc poisonous due to a 
heat-labile substance called gyromitrin. Gyromirra (false morel or lorchcl) also 
shows affinity with Morche!Ul (known commonly as morel, a precious edible 
mushroom) bec.iuse oft he pilcalt: .iscom.ita. Both coexist in simil.ir h.ibitals in 
springtime in SW Argentina. The collector should recognize the lancr by the 
typically honeycombed ochre or grey-brown pilcus. 

D1,·rK1"UTJ0'1 ,,; AKG rnnNA: unly on~ Sp<.><.ic,. G. a,atarctica Rehm, is reconlt'd with 
certainty from the Andean-Patagonian forest from N, RN. 

f1.t.11SnATIOS:Pl.9, L- 7.Gymmirraanlarclica. 

I.JTERATUU: Abbott &Curroh 1997:Bcncdix 1966, 1969; F .. dcblad 1968:Gamundi 1960, 
1971; Gamundi & Honk 2003: Gamundi et al. 20IJ.I: Hannaja 1973, J976a,b: H~1fncr 
J987;Kimbrough 199.J;Kimbroughctal.1990;Kimbrough&Gibson 1991. 
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Hclvclfo L. (Hdwll<1ce11<") 

AscoMATA epigeous, cupulate, auriculoid or pileate with a pileus discoid, 
saddle-shaped or lobatc, rardy sparassoid, small to large, superficial, subscssik 
to stipitate, solitary, scattered or gregarious, of fl eshy consistency; hymenium 
(disc) whitish lo cream coloured, grayish, brown lo black; margin free, involute 
to recurved, undulate, entire to crenate, sometimes with crystalline deposits; 
external surface glabrous, pubescent to vi l\ose, concolorous or paler than the 
disc; stipe cylindrical, tcrete or externally sulcate, with longitudinal ribs that may 
anastomosc and invade the receptacle, solid, hollow or lacunose, white, cream 
.:oloured or pale grayish to dark gray-brown, glabrous, pubescent to villose. 
ECTA L EXCIPULUM oftextura prismatica to angularis, composed of doli form cells 
arranged in rows perpendicular to the surface, the outermost clavate, hyaline 
or with brownish walls, or aggregated in fasdcks . MEDULLARY EXCIPULUM a 
textura intricata of hyaline, branched hyphae, mostly loosely arranged. Asc1 
cylindrical tapned lo the base, aporhyndwus or pleurorhynchllus, R-sporcd, 
J- . PARAPHYSES straight, cylindrical or slightly enlarged at the apex, hyaline 
or containing dark brown pigment, pluriseptate. Ascos!'ORES 4-nucleate, 
l -seriatc, usually containing one large lipid guttule, hyalinc, broad ellipsoidal 
to subfusoidal, smooth to verruculose. Snn: in cross section, when it is hollow, 
shows an extra inner layer like the ectal excipulum. 

T YPE SP1:c1Es: Hdvdla crispa (Scop.) Fr., Systcma Mycologicum 2(]); 14. 1822. 

HABITAT: on damp sandy, clayish, or rich soils, along paths in deciduous and 
coniferous forests or artic-alpine vegetation. occasionally on decaying wood. 
ANAMORPH: unknown. 

Norns: As a very old name, Helvd/n (or Elveln) has been subject to different 
interpretations and typification s.1-.·lodern authors concur in the selection of t he 
type species as presented here. The genus is widely distributed in the Northern 
Hemisphere and only occasionally collected in t\ rgentina in sites planted 
with boreal trees. Phylogenetic classifications propose to place it in the family 
He/vdh1ceae, which includes not only cpigcous gcncr.i such as Hefrel/n but also 
the related hypogeous flM!<5 ia Gilkey and flalsamia Vittad., formerly placed 
in the Tubernceae. Helvella shares with Gyrumitm the 4-nudeatc ascospores, 
the same spore wall ontogeny, lipid guuuks, and the septa) ultrastructure of 
excipular hyphae (TEM), except that Helvella usually has spherical Woronin 
bodies (sec description ofGyromitm). l·ldve/lri is rdatcd to U11derwoodin, which 
has distinctive ascoma morphology with a pilcus completely adnatc to stipc 
and coarsdy ornamented ascospores. Earlier authors suggested a synonymy 
with Helve/la, but various molecular studies support Underwoodia as a separate 
genus (see also Underwoodi<1). Wyn nella Boud. is currently considered a 
synonym of Ne/i,e/fo. l'i11da r11 Vcl. has been merged with /-ldve/fo supported 
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by molecular studies. Several species of Hefrellll have ectomycorrhizal lifestyle. 
,\.lolecular analyses indicate that they arc mycobionts of Querrns rob11r and 
Fr1gsusyl11r1ticri . 

lliSTRIBl'TION IN ARGE/s'TINA: two species. H. leucorne/,ze,,,. (Pen.) Nannt. (- A.eta/,,,!,. 

ne,Mrali.< Speg.) and fl. /rump"-' Pers . ha,·e heen l't'mrded from RA and N. in garden, 
and parks. 

ILLUSTKATIOJ<:Pl.lO,l - 9.fldwl/11/,mropm. 

LrrnRATUJ.E: Abbon & Currah 1988. 1997; B~rlhet 1964: Dissing 1966; Gamundi 
1960; Gamundi & Giaiotti 1998; llarmaja 1974; J!iilfner 1987; Hansen & Pftster 2006; 
Kimbrough 1991, 199,1: Kinbrough &Gibson l990;Kortl973J: Land,·ike!al.1999; 
Na nnfold! l937;0"Donnelleial.1997; Te•derKK>e!al.2006. 

Melasti::a Boud. (Pyron.mmtuceue) 

AscoM,\TA apothecial. medium-sized to large, superfidal. sessile. scutellate 
lo cupuliform, scallcred to gregarious, bright coloured, Jisc smoo1h, plane lo 
concave, orange to red; margin conspicuous, entire or undulate, pruinose to 
furfuraceous;external surface concolorous with the disc, paler at the base. ECTAL 
EXCil'ULUMA a textura globulosa to angularis comprising isodiametric cells, 
smaller towards the surface, sometimes brownish; hairs disposed in tufts, giving 
1hc nrnrgin anJ the receplaclc a pruinosc appcarnncc, short, ob1u~c. hruwn­
walled, with few septa, arising from superficial cells. MEDULLARY EXCJPULUM 
a textura intricata of densely arranged hyaline hyphae. Asc1 cylindrical, 
8-spored, /- PARAl'l IYSES pluriseptate, subclavate or bent at the apex, containing 
granules of carotenoid pigments(~- and y- carotene, ester of akuriaJtanthine) 
that turned green with iodine. AscosPORES 1-seriate, uninucleate, 
1- 2 guttulate, hyaline to pale yellowish, ellipsoidal, with a conspicuous 
cyanophilic net-like ornamentation, with spiny or hood-like projections at 
both ends, or with coarse, irregular warts. 

TYPE SPECIES: Me/nstiw minintn (Fuckd) Boud., Icon. Mycol. Lisle Ser. I [3 ]. 

HAB ITAT: on damp, bare, or sandy soil, sometimes among mosses or on burnt 
places. 
ANAMORP11: unknown. 

NOTES; According lo Korf(\985) the correct name for M. mi11iilli1, type specks 
of the genus, is M. comubie11sis (Berk. & Br.) J. Moravec. Md11stiw dwreri (W.G. 
Sm.) Boud.) is often found in association with Aleuria mmmtia in damp ,:md 
mossy places but can be distinguished easily by the margin and external surface 

PLATE JO. 1- 9. H~lwlla leurop,., (BCRU 1489). J. A,com ... 2. Sket,h of ., ,·erlic"l seclion of the 
pile us, h, hymcnium. 1ih, ,ubhymc11ium, crn, m~..Julldry cxcipulurn. ~-c. eel.a l cxcipulum. 3. Sl,c\Ch of 
a cross oe<:!ion ofthcstipc (p·p · in HG. I)): aci, internal e<:tal cxcipu lum, cm. mcdullar ycx.ipulum. 
ace. cx!crnal eclalexcipulum.4. Vertica lsectionof!hcpileus:dc!"ilofbin l"IG2. 5-6. Dct.ailofa 
cross.._..:tionofthcstipe( ... binnG.3).7. Paraphy=.8.Ascu,.9.Asco,pores. 
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of the ascoma . . ,\1ef11stiz11 is close to Ale11rill (see Nonis under Aleuri11), as was 
pointed out by various authors. Moravec united both genern, placing Melastiza 
as a subgenus of Alwrirl. I [is viewpoint is supported by: a) the same type of 
ornamenllllion; b) th e s.ime carolrnoid composition in p.iraphyses (~- and 
dcrivates of y- carotene); and c) the same habitat. He neglected the difference 
concerning hairy (,Wefostiw) vs. hairless (Ale11ri11) ascomata. ·fhe hairy feature 
and hair morphology is often considered important in distinguishing genera 
within the Peziwles (sec t reatment ofCheilymwia and Coprobia), so that some 
authors accept Mdml/Z/1 <1S a good gt:nus. We adhere lo the view lirn1 only 
species with superficial, dark, blunt hairs belongs to Mel<1s1i;m and others with 
acuminate hairs should be excluded. 

0JSTKJflUTJU" I.~ AKGhNTJ"A' only ill. d,a1....-j ;, ri,cunkJ from TF. 

ILLIBTRATIO": Pl.ll .1- 9.l>fRla<tbarl,arl'ri 

LITER,\TUU: Arpin 1%8: Arroyo & C~long~ l\18& D~nni~ JW8, 1986, 19\15; Dis1ing 
WOO;C.•rnundil975:C.amundlct•L2004:Kmf198S:J;issucurl980:[.cC,~ll958:Maas 
Gee,;teranu, l967;Moranc l972, l994a;Rifai 1968;Yao&Spoonerl99Sa,b. 

.Morcl1clla Dill.cxPcrs.(Aford,dfoceae) 

AsCOMATA pikate, stipitate, large, up to 30 an high, superficial, gregarious, of 
fleshy to paperaccous consistency; pilcus conical, ovoid to globosc, alvcolatc, 
alvcolac isodiametric or elongate, sep.iralcd by s1erile ribs, giving a honcycomb­
like aspect, adnate or separated from the stipe by a shallow groove, or in some 
species a deep groove; hymenium covering the alveola, ochre, yellow-brown, 
yellow-orange or grnyish-brown, primary r ibs concolorous or darker than 
the hymenium, sterile, longitudinal and anastomosing, sometimes connected 
with secondary trans\'t:rSC ribs coverL-<l by th e hymcnium; s1ipc cylindrical or 
slightly furrowed, bulbous or tapering to the base, hollow, externally glabrous, 
furfuraccous or scaly, usually whitish or cream, always paler than the pikus. 
MEDULLA RY EXCIPUI.UM of tcxtura angularis, hyaline. STIPE comprising il 

cortical layu of textura globulosa to angularis composed of hyaline cells, the 
most external cylindrical, aggregated in tufts to form furfurations or scales 
and a inner layer of textura intricata, hyaline. Asc1 cylindrical, 8-spored, thin 
walled, J-. PARA PHYSES robust, straight or curved, capitate, cla\'ate or irregularly 
enlarged at the apex, diffusely pigmented. Ascosl'ORES l-seriate, mult inucleate, 
at maturity eguttulate, after pulhng with external, polar guttulcs, hyalinc to 
suhhyalinc, ellipsoidal to suhfusoidal, smooth or with delicate longitudinal 
strialirm (SEM). Spore print ydlowish to orJngc-pinkish. 

Pun 1 L 1- 9. Md,,,;Ji::,, dlt'/1:ri (BAFC 21982). L A,cvm~ld. 2. Margin~] cxci1•ulu111. 3. Di:tdil of 
hairs. 4.Skctchofevcrtical.sc<:tionofthcescoma:h,hymcn iu rn,,h.,ubhp11cnium.m,mcdullar y 

exci1>ulum, c,e.::tal excipulum. S. Detail oftheexcipulum: m a,xl c, a• in FIG. 4. 6. Mature ascospores 

i11 • urfaceyj~,,..andoptical •ection. 7. lmmaturea5COspore. 8.Paraph)"•c•.9.Ascus 
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TYPESPEC[ES:Morclrel/aescu/enta(L)Pcrs.,Syn.Mcth.fung.2:618.JSOI. 

HAlllTAT: on calcareous or sandy soils in conifer/deciduous forests or in 
nearby prairies, disturbed places mixed with charcoal, in orchards or gardens. 
Saprotrophs and cctomycorrhizal. 

t\NAMORPH: Costanti11clla ,\fotr. Conidiophores mononematosc, hyaline, 
conidiogcnous cells disposed in whorls, strongly recurved, denticulate; conidia 
hyalinc, sympodioblastic, globosc to subglobose. 

NOTES: Morcl1ella as here unders tood includes Mitrophom Lev., wh ich 
differs only in having a deep groove separating the cap from the stipe. As a 
genus Murdrellti is easily idmtified by its honeycombed pileus but Jiflicult 
to define due to the unifonnity of microscopic features and the var iation of 
morphotypes in nature. In their enzyme-linked immunoabsorbent assay of 
Morclle/111 esc11le11fd complex, for instance, Jung ct al. (1993) concluded that 
immunologically distinguishable forms do produce easily distinguishable 
morpholypes.(e.g. M. e.,ml1mlt4). One proposed dassificaliun considers 
three sections (Adntitae, Semiadnarae, Dist,mtes) based on the macroscopic 
separation of pikus and stipe. Morc/1ella shares a pileate ascoma with Hefrella 
but differs in the microstructure of the pilcusand multinuclcatc ascospores (sec 
description of Helvella ). Different also is Verpa Sw., which has a campanulate, 
longitudinally furrowed or reticulate pilcus with a free margin and 2-8 
ascosporcs. Molec ular generated phylogenies suggest that Morc/1el/a, \lerpa, 
and Disciotis Boud. comprise a dade that is sister to Gyromitm-Hyd11otrya. 
Some species form sclerotia in nature and in vitro. &:tomycorrhizae have been 
demonstrated between some species of Morc/1ell<1 and conifers (Abies, Picea, 
Pimu). It has been suggested that in nature Morche/fu spp. follow tl••o ecological 
slr.ilegics - either pioneer sl!pro1rophs and ephcmeres on disturbed soils or 
perennial ectomycorrhizals with \'ascular plants in forests . In both cases they 
form sclcrotia in winter. l' ructification in vitro was first reported by Ower and 
registered as a US Patent. Later a life cycle could be reproduced from ascospores 
to ascomata suggesting two alternate pathways, via a) primary mycelium that 
mlly form \! sdcroti um lhal after overwintering c:.in produce an \!Scoma or 
b) crossing two compatible primary mycclia that after plasmogamy form a 
hcterokaryotic secondary mycelium that may produce a sclcrotium that finally 
forms the ascoma. Sclerotia in vitro derived from polysporic cultures have been 
observed in Morchellri spp. associated with Amtroc~dms c/1ilwsis in Argentina 

Purnl2.l - 9.Mordrdla~lata(LPS35912).l.Ascomata:a.invertical>ection.2.Sketchofacr<>M 
,ection of the p,lcus: h, hym~mum, sh, subhymcnium, t. medullary excipulum, A- B, rib. 3. Detai l 
ofBinf1G.2.4.SketchofalongitudinaJ,;.,ctionuftht'stipt':C~,oorliadla)'cr.t,lrama,ci.inkrnal 
layer. 5. Detail of the Din 1•10. 2. 6. Detail ofB in FIG, 4. i. Paraphyses. 8 . . ".:scus. 9. AKospore, 
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(unpublished results). Spawn and a kit for outdoors cultivation of Mord1elfo 
spp. arc now commercially available. 

DISTRla TIOX I ARG XTIXA: F'1' 'P"''"'"' reco led "n Ar11, nfna: M . ,.,,,, '""· 
M. folerme,li" Bouo.l ., M. e/,.1,, Fr .. M. /!14/{lgo,iiaa Spcg.. M . ..,,nilib.:ru DC. from CO. N. 
RN.TF.lhcrcarcsc,·cralunidcntificdcollcction<prcscrvcdinLPSandBCRU. 

ILLll!ffRATIOX: PLl2,l- 9.Mord,rlla.-lala. 

LJTEKATUMo:Boudicrl897;Bu:;.:;ot1992, l993:Busc01& Konkc 1990;Dahlslrornctal 
2000; Dis,sin~ 2000; Domin9;ucz de Toledo 1987; Eckblad 1968; lfonncbcrt & BcUcmerc 
1979: /ungdal. 1993:Gamundi J975:Gamundi&Horak2003;Jacquetant l9M;l.o ndvik 
ct al. 1997; O'Donnell ct al. [997; Owcr 1982; P•dcn 1972; P•rgucy-1.t'ducd al. 1998; 
Rifa i 1968;\lolk&Lronard 1990. 

Not/,oj afnea Rifai (Pyro.i,mwtuceue) 

AscOMATA apothccial, small- to medium-sized, superficial, subsessilc, 
grl"gllrious, cup shaped; disc deeply concave, reddish brown lo dark brown; 
external surface brown to reddish brown paler than the disc, fc lty; hairs short, 
slender, pauciseptatc, straight or curved, hyaline or subhyaline, sometimes 
with a brownish sap. EcTA L EXCIPULUM a tcxtura angularis of isodiametric 
or polygonal light brown cells disposed at right angle to the surface, some 
superficial cells clava lc, thick ,va lleJ, contai ni ng brownish ~lip. ,VIEDULLAII Y 
EXCIPULUM of compact tcxtura intricata, composed ofhyaline, slender hyphae 
running horizontally. Asc1 subcyl indrical, rather thick walled, 8-sporcd, J- . 
PARAPUYSES subclavate, simple, containing brownish pigment at the apex, 
pluriscptate. AscosPORES 1-scriatc, hyalinc, when young multiguttulate, 
ellipsoidal, ornamented with small warts weakly stained with lactic blue. 

TYPE SPECIES: Not/,ojafnro ,ryptotri,ha Rifai. V~rh. Kon. Ned. Akad. 
\\'ctcnsch., Afd. Natuurk.2dcl<eeks,57(3): 91.1968 

HABITi\T:on soil. 
/INAMORl't-1: unknown. 

NoTEs: Norlwj(if11e11 is close to Jafnea. "fh e latter genus differs in having brown­
walled hairs and fusoidal to fusiform-ellipsoidal ascospores. It is also distinct 
from Aleuri11a in ascospores and hairs. (See description of A/e11ri1111.) 

l>ISTRl~ UTIOX IN i\RGE~"TIXA: Onlyonesp«iei; i< re.:orded:N, tl,axleri(Cash) Ga mundi 
from CH. N and RN. 

ILLIJSTRATIOX:P l. 13.1- 6.Nollaojaf,,eal!uu:leri. 

i.JTICRATuu:Eckblad 1968; Gamundi 1972a, 1999:Grunundietal.201}1; Kori 1960, 

1973a;Rifai 1%Jl;7.huang&Korf 1986 

PuTF. 13. 1- 6. Notlwj,,f,,ea 11,a~teri (B,\C S838). 1. Ascomata: a. , idc ,~cw. b, vertical sect ion. 
2. Sketch of a ,·ertical section of the ascoma: h, hymeni um, <h , subh)'nienium, m. medullary 
c.:tcil'ulum, c. t ctal excipulum. 3. Detail of thccxcipulum: m, c, as in FIG. 2. 4. J\5eospores: a.qllical 
scct ion, b.surfaccvicw. 5. Hai rsof thccctal cxcipulum. 6.Ascusandparal'hYSCS 
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Pldllipsia Berk., nom. wns. (Sarcos,ypl,accac) 

AscOMATA apothecial, small to large, cup shaped, sometimes asymmetrical, 
superficial, sessile, subsessile to stipitate, scattered to gregarious, usually bright 
coloured; disc shallow or deeply concave, smooth or umbilicate, in several 
shades of orange, pink, reddish, yellow, purplish or brownish violet; exterior 
furfuraceous to tomentose, paler than the disc, consis ting of simple, hyphal, 
flexuous, superficial, hyaline hairs. EcTAL EXCil'ULUM, thin, a textura porrecta 
to intricata ofhyaline hyphae, running more or less parallel to the surface of the 
receptacle. MEDULLARY EXCIPULUM well developed, of loose textura intricata. 
Asc 1 cylindrical to subcylindrical, suboperculate, thick walled, gradually 
attenuated Inward,; the hase, R-spored, /- . PARAPliYSES pluriseptate, filiform, 
slr.iight, hyaline, simple or branched, sometimes anastomosing with each 
other, containing carotenoids (major pigment phillipsiaxanthine). AscosPORES 
l-seriate, multinudeate, containing 1- 2 guttuks, hyaline to pale yellowish , 
ellipsoidal with acute ends to subapiculate, inacquilateral, with longitudinal 
ridges that o.:casionally anastomose or wrinkled, and ornamentation arising 
from the primary wall, cyanophobic. 

T YPE SPHC IES: Pl,illipsia domiugemis (llerk.) Berk./. Linn. Soc., Bot. 18: 388. 
1881. 

HAUJTA'J: on folkn angiosperm branches or wood. 
ANAMORPH: Molliardiomyccs Paden. Germinating ascospores produce 
conidiophores with conidiogenous cells \\ith sympodial or percurrent 
proliferation, conidia holoblastic, subglobose, hyaline. 

NOTES: Pl1il/ipsia shows a great variability in disc colour, which in the same 
species can vary, fo r example, from deep pink to whitish. Some species contain 
a particular carotenoid pigment, phill ipsiaxanthin. The genus is d ose to 
Cookd,w in sharing simi lar ascosporc ornamcn1 ulion, sulmpcrculalc ascus 
apex, and the same major pigment but differing in other characters (see Non:s 
under Cookeilm). 

Nanoscyplw Denison, also with a Moliiardiomyces anamorph, differs in 
excipular structure and 4-spored asci. Sarcoscyplm (Fr.) Boud differs in its 
equilateral, subcylindrical, and always smooth as.::ospores. ·n,e type or ascosporc 
germination is similar to S11rcoscyplw. 

ITS-based molecular studies of Phillipsio imply fo ur main lineages that are 
supported by ascospore morphology: I) the/~ domingensis complex, which 
includes ascosporcs ornamented with separate and few longitudinal ridges; 

Pu,n 14. 1-7. Pl,illiJ,>aa durni111;'<'mj; (BAFC 30278). l. Ascomata. 2. SJ..:ctch of a \'ertic~l section of 
1he ascoma in the basal zone: m. rnedullary excipulum, c, ecta l e.~cipulurn , t. tomentum. 3. Detai l 
of a se.::t ion ~the a§COma at the latera l zo ne, rn and c , a, in HG. 2. 4 . A,cospores: a , surface \iew: 

b,opticdlsectio11.5.Deta il ofawrticalseclionofth~a>COmaallhebasalzone:m,c.andt,asinfig 
2.6. l'arnph ~"'"· 7. Ascus. 
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2) P. o/i1'11ce(l, with smooth or wrinkled ascospores; 3) P. crisp(lf(l, with fine, 
profuse longitudinal, parallel ridges; and 4) /! camicolor Le Gal with broad, 
irregular, longitudinal ridges sometimes anastomosing. It is suggested that 
colour of the :.iseomata should be used with Cl!Ulion :.is a taxonomic ch:.ir.ic1er. 
lhe genus is pantropical, reaching subtropical areas. 

DISTRIBL'TlON IN A~GE:-.O'INA: four species have t..:cn recorded: 1' J(),,,;,,ge,,si,, 
1' liartrn,m11ii (W. Phillips) Rifoi, 1' crupata (Berk. & M.A. Curtis) Le G3l 3nd 1' o!ivaw1 

Rick(1helas1ciledasP:n1gospo.-al'adcn)fromM,T. 

ILLlJSTRAT10":PLl4,l - 7.Pl,il/ip,iaJomi11#1Ui<. 

LJTF.RATUR,;: Arpin 1969; Bocdijn 19)3; Cahcllo l9il8: Denison 1969, 1972; Han~n c1 

al.1999; tlarringlondal.1999; Kirketal 2008:LcGal l953;Li&Kimbrough 1996b; 
l'..d~n 1974, 1977, 198,1, 19!16: Rom~ro &Gamundi 1986:Zhuang & Wang 199!1. 

Plectcmia Fuckcl (Sarcosomatauae) 

AscOMATA apothecial, medium-sized to large, cup shaped. superficial, sessile 
to substipitate, scattered to gregarious, of tough gelatinous consistency; disc 
deeply CUJKdve, dark brown lo bhick, smooth, gelatinous, drying cracked; 
external surface fclty to tomentose, dark or a little paler than the disc, venose 
near the base. EcTAL EXCIPULUM thin, a textura globulosa to angularis of 
isodiametric, brown-walled cells ending in f\exuous, brown, thick-walled, 
densely intertwined hairs. MEDUU.ARY EXC!PULUM of a loose textura intricta, 
well developed, ..:ompnsed nfhyaline, hr,mched, septate hyphac embedded in a 
gelatinous matrix. Asc1 cylindrical, thick-walled, contr.icted below forming an 
apendiculate base, with a central operculum, 8-spored, J-. PARAPHYSES filiform, 
plutiseptatc, sometimes profusely branched near the apex and anastomosing, 
fo rming a delicate net, hyallne or containing a diffuse pigment. AscosPORES 
l-seriate, muhinudeate, hyalinc to pale yellowish, ..:ontaining many guttules, 
ellipsoidal to asymmetrically fusoidal or suballantoid, smooth or covered 
by non-cyanophilic transverse ridges on the convex side that occasionally 
anastomosc. 

TYPE sP1:crns, Plectmiin me/mromn (Sowerby) Fuckd, Jahrb. Nassanischcn 
VcreinsNaturk.23- 24:324.1870 

HABlTAT:on I wigs, pl:.inl debris, dec.iyinglogs, some1imescovt:red with mosses, 
in coniferous and deciduous forests. 
ANi\MORPH: Co,wplea Pers. Conidiomata synnematous, pulvinate, sometimes 
with a stromatic base orgroups of conidiophores mononematous scattered on the 

PLATE JS. 1- 5. Pltttania cl,i/~11si, (Lazo Pu-2!1) . I. Ascoma. 2. Sketch ofa wrtical seclion of the 
aS<Coma:h,hymmium.sh,subhymt,nium.rn,mc..Jullaryncipulum,c.c..:talt'xcipulum.3.[k[ailof 
thcCJtcipulum, mand c, asinem.2,p,hair..4.Ascosporc,;.5.AscusOOscanduppcrportionand 
paraphy!.es. 
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substratum; conidiophores gcniculate, arborescent, brownish; conidiogenous 
cells sympodioblastic; conidia holoblastic, unicellular, globose to ellipsoidal, 
brownish, smooth or verrucose, with a slit or pore. 

NOTES: According to modern authors, Plfftn11id is related to Urmdn h., which 
also has black, large ascomata but lacks the gelatinous medullary excipulum. 
Ultraslructurdl stu<lit'.s (TEM) compdringascus walls of the Jl/e;;llmi11a11J Ur1111l11 
type species show that they have a similar structure. PsmdoplffWnin Fuckel, 
which is perhaps another close genus, has globose ascospores, with different 
ontogeny of the walls, as demonstrated by ultrastructural studies (TEM). ']he 
mature ascospore wall in Plecta11it1 is composed of primary wall, epispore, and 
secondary wall, while P ... mdopled1mi<1 hicks the secondary wall. S,m:;u_,om11 
Casp. differs in its highly gelatinous, turbinate ascomata. Ga/iel/a Nannf. & 
Korf is distinguished by ascospore walls with cyanophylic ornamentation. SSU 
rDNA and 185 r RNA sequence-based analyses support all genera mentioned 
above in the Sarcosoma/aceae, a monophrlctic or paraphyletic family different 
from the S,u-w.KypJm.:eae, as previously suggested from ultrastructure (TEM) 
ofthcascus-walllayers. 

DISTlllfl TIO,< l AllGE,<T[,<A" two •pec"es alt ltCC led: Pl,' ' ., . (Mon1 .) G mun •. 

and Ji rl,ytidia(Berk.) Nannf. & Korf from: BA.CH, M, N. "-"· 

ILLll5TllATJO,<:PLIS,l - S.Pleaa11jad1i/r11,is. 

LITERATURE: Belleml,reet ~I. 1990; Benkert 2005; C~bello 1988; Dissing20C(l; l)onadini 

1985; &kbla<l 1968; Gamun<li 1971; Gamumli & Giaiotti 1998; Garnun<li cl al. 200-I ; 

l-larrinKIOnetal.l999;HuKhci1%0; Korfl9S7, l973a;LcGall953;Landviketal.l997; 
Li& Kimt:.-ough 1995; Liu &Zhuang 2006: P.,den J972;Rifai J968;Romcro&Gamundi 
l986;Sutt<.>n&lfrnnd.>crl 199<1 

Rhodope=i=a Hohmcrcr & /. Mor.iwc (Pnizaceae) 

AscoMATA apothecial, m"dium-sized to large, superficial, sessik to subs('ssile, 
cupuliform to cochkate; margin pruinose; disc smooth, concave sometimes 
undulate, orange reddish (minialus); margin conspicuous, pruinose; external 
surface smooth. EcTAL EXCIPULUM of textura angularis to textura globulosa, 
composed of cells larger than the medullary cells. MEDULLA RY EXCJPULUM a 
kxtura globulosa lo angularis o( cells occasionally intermixed with hyphae. 
Asct cylindrical, operculate, 8-spored, the whole wall turning blue with iodine 
(J+). PAnAPHYSES simple, pluriscptate, subclavate and bent towards the apex, 
containing granules of a carotenoid pigment, that turns green with iodine. 
AscosPORES, l -seriate, with one evanescent guttule, hyaline to pale yellowish, 

PLArn 16. l - 9. R/w,/v/,ai:a 1uOOc .. 1«1,..(LPS3709S). l. A,e<.>nJJla . 2. Sketch of a wrtic~l1iccli<Jn 
of the .,,wm~, h, hymenium, e, cxcipulum. 3. Detail of the ex~ipulum in the internal zone. 
4. Immature asco;pore,. 5. Malult ascosporcs. 6. Detail of 1he excipulum in the external zone. 
7.Dchisa,nla,rn,.8.Paraphy,~s.9.Ascu,. 
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broadly ellipsoidal, tuberculate, with tuberculcs isolated, conical to truncate, 
.:onspicuously cyanophili.:. 

TYPE sr1:c1Es: Rhodopc::i::a tubcr,ulata (Gamundi) J. Moravec & Hohmeycr, 
C1,echMycol.47(4):26l . 1995 [" 1994"] . 

HABITAT: on soil, among liverworts. 
t\Ni\MORPH: unknown. 

NOTES: Rlwdopeziw is very similar to Aie11ri11 (Pyro11em11t11ce11e), both 
macros.:opically and mi.:ros.:opi.:ally, sharing a brightly .:olourcd hymcnium 
(due to a carotenoid pigment in the paraphyscs), subhymcnium, and excipular 
structure. Main differences arc the tubcr.:ulatc (instead or rcti.:ulatc) as cos pores 
and a weak )-t- reaction of the entire ascus V."J.11 (.:0111parcd to /- in A/eurfo). 
"fhis character led Hohmeyer and Moravec to create the monotypic genus 
Rlwdopeziza. On the other side, if we emphasize the character or carotcnoid 
pigment plus the diffuse iodine reaction of the ascus wall, the closest genus would 
be lodop/111m1s Korf(Pezizaceae). Moravc.: placed Rlwdopeziza in the l'ezizales. 
Eriksson and I lawksworth, based on the prc~encc of iodine positive as.:i, 
decided lo incorporate the genus into the Peziwce11e while referring Al,mria to 
the Pyro11ematacet1e. A J+ ascus wall is currently accepted as a phylogcnctically 
more important character than the pigmentation of the hymenium. It would be 
desirable to collect the type species again to confirm the iodine positive ascus 
wall as a character that defines the taxonomic position of the genus. 

l)JSTRl~ UT ION IS ARGESTINA: R tuben:r,/ata wa; only found in Tf cited ~I Al..,..-,a 

1 .. berc11/araGAmundi.lrhasnotheenrcpor1ed el"'wherein1heworld. 

ILLIJSTRATION:Pl. 16.l 9. Rlwdopezicat .. b,,,-c,, lata 

L,n:wATUU: Eriks,on & Hawksworlh 1995: GarnundJ 1975: Gamuml l d al. 2004: 
l-lans.:netal.200l ; Hiiffncrl993:Mora,·ec l994b. 

Scutelli11ia (Cookc) J.amholk, nom. cum,. (Pyrone,m,wua«) 

AscOMhTh apothecial, small- lo medium-sized, superficial. sessile, saucer­
shaped, gregarious, usually bright coloured; disc smooth to undulate, from 
orange, red, to reddish-brown, exceptionally white; margin and external 
surface hairy, ochraceous to brownish; hairs setose, simple, brown to brownish 
black, multiscptatc, with thick lateral walls, thin septa and forked bases arising 
deeply from the excipulum, up to 3000 µm long, the marginal hairs longer than 
the later.ii; superfici..11 hairs shorter, brownish, simple, n.ircly bifurcate at lhc 
base. EcTAL EXCIPULUM oftcxtura angularis to tcxtura globulosa. MEDULLARY 
EXCIPULUM of textura intricata, with hyphae densely arranged horizontally. 

PLATE 17. I 7. s , ,.1-,/li11ia dMlloi (IJ>S 35716). l. Asooma. 2. Vertkol section of the oscoma. 

3.Detailof1hemargin.4. Seto"'hair,;_5. A.s.:ospores.6. Pararhyse.,. 7.A.scus:u1,perportion 
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Asc1 cylindrical, operculate, usually 8-spored, less commonly 2- 4 spored, 
J-. PARAPliYSES mult iseptate, straight, club-shaped to pear-shaped at the 
apex, usually containing granules of carotenoid pigments-major pigment 
y-c.irotene- lhat turn green in iodine .ind blue in sulphuric .icid in fresh 
material. AscosroRES 1-seriate, uni- to multinucleate, uni- to multiguttulate, 
globose, ellipsoidal to subfusoidal, hyaline to pale yellowish, ornamented 
with warts, spines, ridges or a reticulum intcnscly dying with lactic-blue 
(cyanophilic) , rarely smooth. 

TYPll SPEClllS: Srntclli11ia sn.tdklta (L.) Lambottc, MCm. Soc. Roy. Sci., LiCgc, 

M'r.2,l,199.1887. 

H/\lllT/\T: on soil, wood and plant debris , in wet places, sometimes associated 
with mosses and liverworts. 

/\N/\MORl' II: unknown. 

NOTES: Srntelllllia is taken in the sense of modern authors to replace Lac/mm 
(Fr.) Gillet (typified by an inoperculate discomrcete) and Ci/iaria QuCI. (an 
illegitimate name). 1l1e name A11dfo EH . Wigg. w.is rejected .iftcr Korf & 
Schumacher's ( 1986) proposed to designate Scurrllinia a nomen conservandum. 
Smtellinia is related to Clleilymenia, which has also rooting hairs (which can be 
either brown or hyaline in that genus). Hecent nLSU rDNA sequence analyses 
suggest affinity between these genera, wh ich TEM studies on septa] pores also 
support. (.Sec Nons under C/1eilyme11fo.) 

Scu1el/i11ia differs from A11rl1racobi", which has blunt, non -rooting hairs 
and biguttulate ascospores. Cultures in PDA may produce mycelium with 
brown, monilioid chlamydosporc chains. Germinating ascospores may g ive 
rise to microconidia. According to substrata, they have been classified in 
three ecological groups: humus saprotrophs, xylosaprotrophs, and forest 
saprolrophs. A worklwide monograph was provided by Sch um.icher who 
used cladistic analysis and proposed an infrageneric classification with two 
subgenera, Srntelli11ia and Legalia, both represented in Argentina. Phylogenetic 
relationships derived from partial SSU and LSU rl)NA sequence data suggest 
the main core of Srntdli11/11 spp. is closely related to Chdlym.:11i11 fimicola , but 
lh<' r<'m.i ining, Clu,ilymnli11 spp. r<'solvc ([llil<' disl.intly and fo rm .i group wi1h 
Tricl1ophae,1-A11t/1racobit1. The caro tenoid pigment of the disc is characteristic 
of Swrdlinia spp. except in S. 11il'e11 T. Schumach., which has a pale hymenium. 
'!he last character and rooted hairs arc shared with l'aratriclwpliaea ' l"rigaux, but 

in that genus the ascospores are smooth or slightly punctuate and cguttulate. 

DISTRIU UTlON IS ARGEi'<TISA: Species recorded from Patajl;onia (N, RN, TF) · 
S. badwherbi, (Cooke) Kuntze. S. bif11rro1a Ga nurndi, S. ~oleusoi Ma,.._.,. ex Le Gal, 
S. .lodloi (Spc);.) le G41 . S. l,irr" (Schumach.) Cooke, S. l,irtdl" (Rd1111) Ku11tw, 
S. k,YJ:r,~ie,,si,(Bc rk.) Kuntzc.S. 11ixrohir111la(Svrtck)LcGal,S. 11Wali, (Boud.) Le Gal , 
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S. p,,ragot1im(Rehm) Ga mundi,S. selooa(N"ees) Kun!le,S. rommli•(Rehm)T. Schumach 

(: S. ma,gi11t<la Ga,mm<li), S. >e11tdlat«. S. 1,.xJ,i,purn (Berk. & Broome) La111 lx>n e, 
S • .,,,.1,,-,.,,. f.,mt,u.tiw {Rehm) Gamundi, S. "mhrornm (Fr.) Lambotte.Spocie• recorded 
from Ccmral and N Argemina: S. halamae (Speg.) Ganrnndi , S. r11b,,.,,i< (Berk.) M.A 
Cu rti5, S. ju11g11<1i (I-Jenn.) Clem. [cited a, S. /u,iJ,. (1-le1H1. & E. Nyman) Le Ga l] and 
S. olivasce,u (Cooke) Kuntze { ~ S. /usatiae (Cooke) Kuntze) from BA, J. ME, Ml. 

ILLUS'l'I\ATIO:<: Pl. ]7,1- 7.&uldli,oi .. Jodloi 

LITERATURE: Arpin 1969; U..nison 1961:Gamundi 1956, 1960. 1964, 1975:Gamundi 
ct al. 2Cb1, Kau~hal et al. 1983; Kimhmugh & Cur ry 19M; Korf& Schumacher 1986; 

KuUman 1982: Le Gal 1966. 1969. 1974; Liu &Zhang2006; Perry et al. 2007; Pfister 
1988; Rifai 1%8; Romero & Gamund i 1986; Schumacher 1988, 1990: Svrtek 197 1; 
Trigaux 1985; Vooren el al. 1005: \\'a raitch 1977; Wang 1998; Yao & Spooner 1995a; 

Zhuang&Wa ng l998 

Sowcrbyc/la Nannf. (Pyron.mwtaaae) 

AscOMATA apothecial, epigeous, medium-sized to large, cupulatc, superficial, 
stipitatc, scattered to gregarious, sometimes concrcsccnt at the stipc, of fleshy 
,;:onsistcncy; disc bright yellow to yellow-orange; margin involute, entire to 
undulate; external surface lomcntosc, paler lhlln the disc; slipe cylindrical, 
longitudinally vcnosc, sometimes enlarged in the middle portion and hollow, 
half or totally buried in the substratum. &TAL EXCll'ULUM of texturaglobulosa 
to angularis with cells arranged in rows perpendicular to the surface, the 
outermost ending in hyphosc, obtuse, septate, hyalinc hairs that form the 
lomenlum. M.EDULLARY EXCIPULUM wdl J evd opeJ, a lextur.i in1rica1a of 
hyaline hyphae sometimes wi th swollen articles. Asct cylindrical tapering 
below, 8-spored, /-. PA R.\l'HYSES straight, cylindrical or slightly enlarged at 
the apex, hyaline, pluriseptatc. AscosPORES 1-seriatc, uninud eatc, hyalinc, 
ellipsoidal, containing 2 guttulcs, smooth, vcrrucosc, spiny or reticulate, the 
re ticul um being cnmplde or incompk1 e and JeriveJ from th e puispc,re, 
cyanophili c. 

TYPE sP1:c1Es, So .... er/Jyella ra.tirnlata (Sowerby) Nannf.. Svensk Bot. Tidskr. 
32,119.1938. 

HABITAT: on damp soil, rotten twigs, and leaves, in woodlands among mosses. 

ANAMORPII: unknown 

NOTES: Sowerbyelfo was originally described as having verrucose ascospores 
and included only two species. It differs from other yellow or orange taxa in 
paraphyscs that do not turn green with iodine and in stipitatc ascomata. (Sec 
Aleuria.) They share the brightly coloured disc, fleshy consistency, and type of 
as.:osporc ornamenlalion. Otidcr, (Pas.) Bonord., which is somewhat related, 
is distinguished by ascomata that are usually car-shaped and glabrous and 
smooth ascosporcs. A revision of the type species of Sowerbyella using SEM 
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for studying the ascospore ornamentation revealed that the marking forms a 
complete or incomplete reticulum that can vary throughout the same collection. 
Molecular studies support this viewpoint and show that Sowerbyellii forms an 
isol.iled dade with :.in unresolved position in the family Pyro11emot11ceoe. 1r 
this new concept or Sowerbyella is ac.::epted, the genus is undoubtedly doscly 
relatedtoA/euria. 

D1,·rK111UTJO!'i ,,; AKG£,.,fl!'IA: Only one ipt,ci~'S is reconlt...J from lht' Andt'an· 

Patagonian f~~,. S. rl"""'"' (fuckel) [. Mora"«, from CH. N, RN. 

tl.l.ll!>TRATIOS:Pl.18.1 -S. .<;,,-,bydl,,,l,,,,uma. 

l.1TERATUAE: Benkert 2005; Eckblad 1968; Ganurndi 1960, 1964: Gomundl & Horak 
2003; Gamundi cl al. 2004; Korf 1972; Moravec 1985, 1988, 1994b: Nannfoldt 1938; 
r~rr y~t41. 2007: Y4o& Syouncr2006: Zhudng2009. 

Tric/iarina Eckblad emend. Chin S. Yang & Korf (Pyro,iemmuceae) 

AscoMATA apothecial, small- to medium-sized, deeply cupulate to discoid, or 
fleshy consistency, gregarious, sessile, superficial and broadly sessile to partially 
sunken in the substrate; disc, smooth, white, gray, yellow, orange to brown; 
margin conspicuous, hairy, with fascicles or hairs arising from the outermost 
cells of the excipulum,simplc, straight or flc.'Cuous, pluriscptatc, acute or obtuse 
at the apex with basal cells usually inflated, hyaline, subhyaline or brown-\valled. 
ECTAL EXCIPULUM a textura angularis to globulosa orhyaline or subhyline cells 
or the outermost layers with brown-walled cells. MEDULLARY Exc1ru1,uM or 
tcxtura intricata, hyaline. Asc1 cylindrical, usually 8-spored, /- . PARAPHYSES 
simple, sl ight]>• enlarged at the apex. AscosroRES usually 1-seriate, uninucleate, 
cguttulalc, bul somctimi:s with polar granules, hraline, immature ascosporcs 
with the cytoplasm staining blue in cotton blue, at maturity very refractive, 
yellowish with a cyanophylic sheath discernible with collon blue, ellipsoidal 
to subfusoidal, smooth or ornamented with fine warts, sometimes arranged in 
longitudinal stripes. 

TYPE SPli(.; LllS: Tricharina gilva (Boud. ex Cooke) Eckblad , Nytt Mag. Bot. 15• 

60.1968. 

IIABITAT: on burnt soil, decayed wood and plant debris. 
ANAMUIWH: Ascor/1i:octor1ia Chin S. Yang & Korf, a Rhizocto11i11-lik1: 
anamorph. Mycelium superficial or embedded in the agar-media, hyaline to 
brownish. Forms aggregates of monilioid, branched cell-chains; cells doliiform 
containing oil globules. 

PLATF. 18. 1- 8. s,,..,..,..,/rydla rl,~11a,ra (BAFC 20579). I. Ma1urc ascoma. 2. Concrcsccnl young 
ascomala. 3. Vcrlical section of the ascoma: h. hymcnium, e, cxcipulum. 4. AsCOSJl()res: a, surface 
view unstaineJ. b. idem.staine,.l wi1hlaclicbluc,c.opticalscclion. 5. O.,tail ofthccxcipulum. 
6. Excipularforfurations.7.Paraphyi;cs.8.Ascus:uppcrandlowcrportions 
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NOTES: Tricl111ri11a is similar to Triclwpliacd (see below) and is also related to 
Wi!coxina Chin S. Yang & Korf, which differs in hairs that cover the entire 
receptacle down to the base and a narrower, uninflated basal cell. Its anamorph 
is lhe chlamydosporic Cum1ilr.xipl:'.s C. Walker emend. Chin S. Yang & Korf, 
whichformsectomycorrhi7...ae. 

Triclwplweopsis, a segregate of 1riclwplraea that is also similar but 
.:haracterized by bifurcate hairs, is distinguished by an e.:tal ex.:ipulum fonned 
by horizontally elongated, thick-walled brown cells and ascospores lacking oil 
globules but with de l\arybubblcs. 

The relationship of Tric/111ri11a with Geopora is supported by molecular 
studies using partial nLSU rDNA andSSU rDN sequences from various species 
of both genera that differ morphologically in ascospore guttulation and hair 
morphology (see description of Geopora). The figures given to illustrate the 
genus Tric/111ri,r,i were published as Triclwplwe11 Jim/irfolrl (Qucl.) Gamundf 
(1966) after examination of the type specimen in Cooke's Herbarium (K) . In 
the revision of Triclwrintl by Yang & Korf (1985), T fimbrit1tt1 is considered 
a synonym of T. gilva for nomenclatural reasons, a view that I ac.:ept. 
However, the Argentine collection has ascospores that agree in form and size 
[15- 16.6(- 18.3) x 8.3- IO µm] with the type specimen of /,ad1111mjimbriat11 
Que\. Brummelen (1983) stated that ·r. gilva is very variable in ascospore size 
and length/breath ratio. 

D1rr11.1~liTJO,< rn AllGENTrnA: two species are reconkd: T. iilv<l ("' Tridw/,ll<l<'<l 
Jimlm«l<l(Boud. ex Cooke) Gamundi and T. sfrii,por<l (Rifoi) Chin S. Yang & Korf, from 
BA and RN 

ILLlJliTllATlOS : Pl.19, 1- 7. Trid,ariuagi/v,z. 

L,n:wATl!R e.:Rarrcrn&Rornm,2001:Bru,rnnck,n 19S3;Dcnnis l978;Dis,ing2000; 
E.:kblad 1968; Egger 19%; Gamundi 1966, 1975; Gamundi & Lorenzo 200(; Garnundi 
ct al. 20().1; Koif 19115; Korf& Erb 1972; Liu & Zhuang2006; Perry ct al. 2.(XJ7;Svrl<'k & 
KuhiCka 196 l; Wu& Kimbrough l996; Yang& Korf1985a,b; Yang& KristianSl!n 1989. 

Tricliopl1aea Boud. (Pyronenwt,mme) 

AscOMATA apothecial, small- to medium-sized, sessile, discoid to patcliform, 
gregarious, of fleshy consistency; dis.: smooth, plane to .:on,ave, whitish, p.:ile 
bluish, grayish to pale ochraceous grayish; margin conspicuous, hairy, covered 
with scattered, long, supcrfi.:ial hairs, isolated or in fascidcs, acute and rigid, 
pluriseplalc, lhin-walkd. hyaline, )'cl\owish or brown, simple sometimes with 

PLATE 19. l - 7. Triclwri1111gilv« (BAFC 22002). 1. Ascoma1a. 2. Sketch ofa vertical section of the 

~..:0111<1: h, li y111cniun1, m, n1eduU~ry cxcipulur11, c. cctal cxc ipulum. bh. b~s..l h~ir,. mh. margiu~l 

hairs. 3. Ascusand paraph)-scs.4.Marginal hairs.. S. \btic.al section ofthcascoma: m. cand bh as 
in FIG. 2. 6. Ascospores: a, surface view, b, optiail section. 7 . Immerse mycclia in a 4-w<'<'k culture 

at room temperature: a. filler paper m~,clium. chlamyJos110re-Jike cells. b. APG medium. young 
rnycclium 
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a bulbous base or atcnuatcd at the base; external surface concolorous with 
the disc or brownish. EcTAL EXCil'ULUM of textura angularis to globulosa, 
composed of isodiametric cells with hyaline or brown walls, arranged in rows 
perpendicular to the ex1ernal surface, the most superficial sometimes forming 
patches of brown cells from where the hairs arise. MEDULLARY EXCIPULUM of 
textura intricata, hyaline. Asc1 cylindrical, 8-spored, J-. PARAPHYSES simple, 
clavate at the apex, hyaline, septate. AscosPORES 1-scriatc, uninuclcate, hyaline, 
subglobosc, ellipsoidal to fusoid, smooth or ornamented with small to large 
warts, gultulale, sometimes wi th Jc Bary hubhlc. 

TYPE SPHC!Es, Tricl,op/uiea woo/llopeia (Cooke & W, Phillips) Arnould, Bull. 
Soc.Mycol. Fmncc9:lt2.1893. 

HA BITAT: on dayish or burnt soil, on plant debris and mushroom beds. 
ANAMORPH: Dicl,obotrys Hennebert. Conidiophores mononematose, hyaline, 
erect, dichotomously furcate at about half height, with primary and secondary 
branches; conidiogenous cdl sympodioblastic; conidia holoblastic, hyaline, 
unicellular, subglobose to napiform, smooth. 

No-nos: Triclwphfiea isrehited to o ther hairy />yro11emolf1Ce(lesuch asA111/imcobia 
but differs in its long, pointed hairs (see A11tl1rncobia above). Some species of 
both genera may colonize burnt places but can be distinguished at first sight 
by the colour of the disc. Also related is Splwerosporel/a, which has globosc, 
uniguttulate ascospores. Ultrastructure examination of the ascospore wall led 
some authors tu rcuni1e SplwmJs/,ordlo and Triclroplwea. Bolh genera also have 
the same anamorph genus, Diclwbotrys. Triclwplweopsis differs in its bifurcate 
hairs and superficial cxcipular cells arranged in vertical rows. Tricluiri,1(1 also 
shows affinity with Triclwpluua, which has an Ascorhizoctonia anamorph. 
Pamtrichop/l(!e/l differs in its sctiform hairs arising deeply in the excipulum and 
egu1lulalc ascospurcs. Some species of pyrophilous Triclwplwrca can complete 
the life cycle in vitro but ascospores may need to be submitted to a heat shock 
to stimulate germination. Others, non-pyrophilous, can form ectomycorrhiza 
with /Jet,dc1 and /Jicea, a symbiosis confirmed by experimental and molecular 
studies. Ultrastructural septa] structure (TEM) showed that Triclwplwell has 
the alcurioid-type of ascospores (see NoTES in Ale11ria). Results on ascospore 
ontogeny demonstrnted that smooth-sporrd and pyrophilous species form 
Diclwbotrys anamorphs, whereas rough-spored species arc non-pyrophilous 
and do not form anamorphs. Phylograms gener,:itcd from SSU rDNA data 
analyses suggest aftinity with Wilcoxinll, which has Complexipes anamorphs. 

PLATE 20. l - 6. Tridwpl,"e"}l."'Jl."'ia {UL, Sinj!;er T-2266). l. As.oma. 2. Vertical section of the 
ascoma: h, hymen iu m, m, meduUary excipu lum, c, ectal excipu lum. ~. Ascospore, in oplical 
section and ,urfa~e view. 4. Paraphy.ses. S. Ascu,. 6. Margina l hair. 7. lla,al hair. ba,.e and terminal 
por1ion. 
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P:;irtial nLSU rDNA sequence :;inalyses suggest that Trichop/!(lell is non­
monophyletic. A clade M7~ with smooth ascospores and Diclwbotrys anamorph 
suggest a close connection with Sphncrosporelfo, while clade ~8" (diagnosed by 
ornamented ascospores and wi1hout <1ny an<1morph) is related to Wilcoxitm. 

D1s-rRrnliT10,; ,,. ARGE,<Tl,<A: one spcrics wa, found: T. ;:_rey:ari<> (Rehm) . Boud. from 

" ILLUSTRATJO,<: Pl.20,1-7. Tridwplw.u,agregaria 
LITEUTU~B: Coc\"W! & Eicker 1994, D.:nni1 1978, 1981: Dissing 2(l(X); Gamundi 1960; 
Henncbert 1973: Hcnncbert & llcllcnl<'re 1979; Kanouse 195!1: Kimbrough 1994: Korf 
l988;Korf& Erb 1972: Lan,:.h-ikctal. 1997:Liu& Zhuang20Cl6; MaasGccslcmnu11967; 
Perry ct al. 2<:fll; Pfister 1988; Rifai 1968; Tedersoo el al. 2005; Trigaux 19!15; Svl'<'ek & 
Kubi<'.ka 1%1 ; \'oorcn et ~I. 2005; Webster ct al. 1%4; Wu & Kimbrough JM; Yang & 
Korfl98Sa,b. 

Tric/1op/1ncopsis Korf & Erb (Pyroncmataccac) 

AscoMATA apothcdal, minute to small, turbinate, gregarious, of fleshy 
consistency, sessile; dis, plane or concave, whitish to dull yellow; margin 
elevated, undulate, hairr; external surface denscl>· covered by straight, dark 
brown, acute, thick-walled, plurisept:;ite setae, some of them bifurcate usu:;i\ly 
with lwu uncquul hrnnchcs, the lnng,es1 poinling, upwards, lower part o f lhc 
ascoma covered with flcxuous hyalinc to brownish, thin-walled, simple hairs, 
with a bulbous base. Setae and hairs are of superficial origin. ECTAL EXCIPULUM 
of tcxtura prismatica, one- or two-layered, composed of thick-walled, brown 
cells, in surfa,e view horizontally elong:;ited. MEDULLARY EXCJPULUM 
well developed, of a compa.::t tcxtura intricata, hyalinc. Ase, cylindrical, 
4-8-spored, J-. PAII.APHYSES simple, filiform, hyalinc. Ascos1>011.Es usually 
l -seriate, uninudeate, egutt ulate, smooth or punctuate, hyal i ne or pale yellowish 
and very rcfracti\'c, sometimes with a de Bary bubble. 

TYPE SPECIES: Trkhoplmeopsis bkmpis (Boud.) Korf & Erb, Phytologia 24(1): 
18.1972. 

IIABITAT: on dung, soil or plant debris. 
ANAMOII.Plf: unknown. 

NoTEs: Trichoplwe:opsis is characterized by its \'cry thin, dark ectal cxcipulum 
and hifurcatc sctac tha1 scp:;irate it from Tridwplwea with simple h:;iirs and 
different type of cctal cxcipulum (compare descriptions). ·fhe genus, which 
includes two species (and one subspecies), it is said by its authors to occupy an 
isolated position among the opercu]:;ite discomycetes. It was recently suggested 

PLATE 21. 1- 7. T,iclwpl,urujisi, biw,pi, subsp. rgul/i,/i,porn (LPS 36891). I. Ascoma. 2. Skdch 
of a \'Crtical section of the nscoma: h, hynicn ium, m, mcdullary cxcipulum. c, cctal cxcipulum. 
3. M~rgin ~nd e.:tal udpulu m in surface view. 4. Detail of the e.:tal exdpulum. S. Seti form ~nd 
hyphoidhai rs. 6.AscusandparaJ>hy=.7.Ascrupores: a.bunstained. c. iodincs!ained. 
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that its closest relative is Rl1izobleplwri11 Rifai. This relationship seems remote, 
as hairs in this genus arc rooting, the ascosporcs arc fusoid and covered with 
transverse, cyanophobic ridges recall ing those of some Sarcoscyph11cer1e. 
Wilcoximi is diffcrenl in cxcipuhir structure .ind h.iir.,;. P11mtrichoplwef1 differs 
basically in its simple setae that arise in the medullary excipulum . Molecular 
studies using parsimony and Bayesian analysis of partial sequences of SSU 
and LSU rDNA suggests a relationship of "/'ric!toplweopsis with Wilcoxi11a and 
a group of Tric/wplu1e11 spp. The synonymy of Trichophae11 gilv11 (Boud. tX 

Conke) Gamundi, a homolypic synonym of Triclwrilwgilva, with Triclwplwrca 
eg11rt11lispora Gamundi that appeared in Gamundi ct al. (2004: 141) is 
erroneous; the correct name of the latter taxon is Triclwplweopsis biwspis 
subsp. egurtulispom (Gamundi) Korf. 

ILLIBTRATIOX: Pl. 2l . 1- 7. Tricl,opl,arop,is bkt,spis sub,p. ~s11m,lispora. 

DISTRIUUTlON IS AKGENTINA: only T. bi,u,pi, s,ibsp. ,x_uttr,li,pora from TE 

l.1TERATu•~= Barre ra & Romero 2001; Diss ing 20f1J: Dis~ ing & l'aul,en 1976; Gamundi 
1975; Gamundi el al. 2004, lliiffner& Kriegb!eincr 1991; [lanS<!n & Pfiller 2006: Korf 
1977: Korf & Erb 1972; l..a,xl\'ik ~I ~I. 1997: Liu & Zhuang 2.(X)6: l'~rry & l'fist~r 200!1; 
Pe rr y ft al. 20(T7;Pfls le r 19AA;Trigaux 19)15;\'oo ren eta l. 2005;Yang&Korf19l\5a;h; 
Yang&Kristiansen 1989. 

U11derwoodi1.1 P~>ck (Ndwllarcac) 

AscoM11T11 pileatc, cylindri..:al or davatc, straight or slightly curved, large, upto 
25 cm long, superficial, stipitate with the pikus completely adnate to the stipe, 
gregarious to ccspitose, sometimes concrescent, of fleshy consistency drying 
leathery, internally entirely hollow or alvcolate; hymenium brown, grayish­
brown or black, covering the upper part of the ascoma, smooth or sulcatc; stipe 
..:ylindrkal, somewhat hulhous at the base, smooth or sukate with longitudinal 
ribs that may anastomose, internally hollow or la cu nose and externally minutely 
furfuraceous, paler than the hymcnium or whitish. P1LEUS in transverse section 
showing: a) hymenium as the outermost layer, followed by b) a tram a of compact 
tcxtura intricata and c) a palisade-like inner layer oftextura prismatica. SnrE 
3-layered, composed of: a) External palisade-like layer composed of septate 
hyphac disposed in rows perpendicular lo the surface, lh c outermost ending 
freely to fonn the furfurations; b) Medium layer (trama) oftextura intricata of 
hyaline, septate hyphae; c) Inner layer palisade-like of hyaline hyphae, similar 

PLATE 22. 1- Jl . U11dulWOdia_fi.egim,a (BAFC 20001). l . A,wmata, o ne in vertical .section 

2. Cmss sect ion of the a,coma al th~ pik.'US """"' · 3. S~v~rn l concre,;cenl asrnmala. 4. Slctch ofa 
crossS<!<:lion ofthcpikus: h, hymcnium, I, trama.ch, palisadc· likc la)w. S. A.sro.sporc,q,t ica l 
se,:tion. 6. As.:ospores, <urface ,ie,...:7.Dehisccn! as.:us.8.Detai l of !hcpalisade·likela)"Crofthe 
pilc us: ch , l,as inFl u. 4.9,Dclail of thc!'<'l isaJc- likclayer uf!hcstipc.lO. Dctail ofs lipcfurfurJtion. 
ll.Ascusandpe.raphyscs. 
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to the inner layer of the pilcus. Asc1 cylindrical to subcylindrical, 8-spored, 
pleurorhynchous, /- . l'ARAP!iYSES straight or curved and slightly enlarged at the 
apex, someties forked near the base, containing pigmented granules or diffused 
pigment. AscosPORES 1- 2 seriale, 4-nucleale, containing 1- 3 gullules, hyaline 
to subhyalinc, ellipsoidal to subfusoidal, coarsely vcrrucosc or papulosc, warts 
rounded of unequal size, cyanophilic. 

TYPE SPECIES: Underwoodi11 w l,mmaris Peck, Ann. Rep. N.Y. St. Mus. 43: 32 

11190 

HABJHT: on soil in th e forest or in dis1urhed prairiesncarhy forests.sometimes 
amoog mosses and ferns, occasionally on wood. 
/\NAMORl'H: unknown, 

NOT.ES: Underwoodia is the legitimate name for Geomorium Speg. ltshares with 
Helvell11 thc character of 4-nuclcate ascosporcs but dictinct by its adnate pi leus 
and ascospore rougher ornamentation. Formerly several authors suggested the 
synonymy with Helve/111 but others considered it a separate genus. Recent studies 
confirm the identity of U11derwoodi11 as a genus (Sec NoTF.S under ffelvella). 
Moreover, phylogenetic relationships derived from molecular studies suggt'Sl 
that Underwoodia diverges from Hefrel/11 and from the hypogeous genera Barssia 
and 811ls11mia, all included in the family Hclvellncede. Species of North America 
arc recorded as poisonous but no data on this respect have been recorded for 
the Argentinian collections. No type of mycorhiza has been confirmed for this 
genus, but our personal field ubserv.ition un U. si11gt<ri Gamundf & E. Hurnk 
shows rhiwmorphs ar ising from the base of the st ipe which arc in contact with 
the root system of vascular plants. U.f11egir11111 occasionally shows a sparassoid 
form derived from confluent ascomata when growing in grazing land. 

D1STRrn TJOX ,,.. ARGE,..TbA. two spec"es are recorded ·n 1he A lean-P tagon·a11 
fore,;ts; Ufuei;i,ma (Speg.) Gamundi and U. ,;,.!,..,,i. from: N. RN. TF. 

ILLlJSTRATIOX: Pl. 22, 1- 1 l. U,ul<'rwoodia fwg,a1Ul. 

L1TERATuu: Ammirati et al 1985: Abbon & Currah 1997; Di~sing 1%6: Eckblad 1968; 
G~mundi 1957b. 1975: Gamundi & Hornk 1979, 2003; Kort 197h; L~ndvikct al. 1999; 
OT>onndletal.1997:Rifai 1968 
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,\l>stra,t - T,ami:le; '"!'~rt110<le,1a is rqlO rte,;,l as new to Brazil auJ the collection 
rcprcscn1sthc sca rnd from South America. Trarnete,od,rofla,·a and T.pawmia rcprc.scnl 
firi;t recordsfort hcBrazi lianAmazonia. AdcscriptionofT:m~r,nrx/~,ta and a kcyto 
the ae<:cptc>d specie, ofT,.,mdo rcporkd for the Brazilian Amazonia are provided. 

K<>)"WorJs - PoiyporacM~,diwrsity 

Introduction 

Trame/es is a cosmopolitan genus proposed by 1:ries and comprises about 
48-50 species so far (www.indexfungorum.org· Kirk et al. 2008). The species 
ofTrametn cause white rot of dead hardwood and (rarely) conifers. The genus 
i~ charaderi7.cd hy its sessile to cffu.~ed-refle:u:d, light-colored hasidiomata, 
poroid hymenia l surface with round, angular to irregular pores, trimitic hyphal 
system, presence or absence of cystidia, and ellipsoid to allantoid, hyaline, 
smooth basidiospores that do not react in Melzer's reagent (Ryvarden & 
Gilbertson 1993). 

Despite the high biodiversity of the Brazilian Amazonia, the knowledge about 
Trame/es is still scarce, with only nine species reported:·,: colonet1, T rnbe11sis, 
'f. Jactinet,, 7: marimma (Pers.) Ryvarden 1973, 'f. mt1xima, 7: membra1111cea, 
T modestt1, T pubescem (Schumach.) Pilit 1939, and T. 1•illow (Comes-Silva 
& Gibertoni 2009). Trame/es supermodnta was first described from Venezuela 
(Ryvardcn & lturriaga 2003), and we provide a description of the species based 
un collections from the Bruilian Amaz.oni.i, a key of the spL-cies of lh e g,enus 
in the area, and comments on the species recently collected or deposited in 
INPA. 
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Material and methods 

The Amazonia covers an area of 4,196,943 km' oLlt of which approximately 50% 
belongs to Rra1.il (Capobianco ct al. 2001), in 1hc states of Acre, Amapi. Amazonas.. 
Par.i. Roraima, RonJUnia. half uf Malu Grosso (54%), anJ parl of M,mrnh~o (34%) an<l 
focantins(9%)(IBGE2003) 

fiddtripswereundcrtakenfourtimcsfrom2007to2008 inthcstatcofRonJ6nia 
and four times from 2006 to 2008 in the state of Pari. Jn RondOnia, the study areas were 
located in Esta,;iio Eco[Ogica de Cuniii (08"04'S 63°31'\V) of the city of Porto Vdho, 
the state capital anJ l'arquc Natural Municipal Jc Porto Vclho(08°45'S 63°54'\V) 
Bothareasarecoveredmostlybyopcnombrophilousforcstan<ltransitionforcstwith 
savanna.JnPar:i,thcEsta,;iioCicntificafcrreiral'cnna(i0 11'S51°27"W)indudcstypical 
Amazonianecosystcmsanditsfloraisoneoftherichcrinthc,\mazonianbasin(Lisboa 
2002).Additionally,thrccarcasinRondOniawcrcalsovisitcdatirrcgularintcrvals,and 
spccimensdepositcdinJNPAwerealsostudied 

lhc basidiomata wcrc analyt.ed macro- (shape, color, hymcnial surfacc) and 
micmmorphologically (hyphal sr,tem, prescncc/ahscncc and mca~urcments of sterile 
slruclurcs and basidiospon:s). Microscopical observations were made from slide 
preparnliunswilh 5% KOH. stained with ]% ufaqueuus phlu11ine, and Melzer's r<:agcnl 
(Ryvanlcn 199 l). Color designations follow Watl ing( 1969). The specimens arc deposited 
inthcl!l'SLandinURM 

Results 

'Thirlc<:n species o( Tmmdes ar<: report<:J for th<: Brazilian Amazonia. Trnmdes 

supermodestfl, previously was only from its type locality, is reported for the 
second time, Although recently described, several earlier collections had 
already been deposited in IN l'A. "f"rflmete!i ochrojlm'fl and T p1111011ia arc new 
records for the Brazilian Amazonia and, together with another seven species 
that arc new r<:cor<ls for individual Brazilian Stales in Amazonia, wn <: sluJi,:J 

only from collections deposited in lNPA, underscoring the importance of 
hcrbaria revisions and accessibility ofherbaria records, 

Taxonomy 

Tra metes s11per111odesta Ryvardcn & !tun., Mycologia 95(6); 107'1 (2003), 

Basidiomata annual, pileatc, semicircular to llabelliform with a contracted 
base, soli1ary or gregarious, up to 3,5-5 cm wide and 2,3-3,5 cm high, 0,2 
mm thick, slightly llexiblr. Abhymcnial surface glabrous, dull, concentrically 
zonate, slightly sulcate, cinnamon (IO) to buff (52), Margin entire, acute, 
concolorous with the abhymenial surface, Context homogeneous, fibrous, thin, 
up to 0,1 mm thick, cinnamon (10) to buff(52). red in KOH, Tubes more or less 
concolorous with the pore surface, thin, up to 0, 1 mm thick, 1 lymenial surface 
wilh angular pon.,'S next to the m.irgin and irr<:gular lo slightly decurr<: nl in 
the rest of the hymenial surface, 2-3 per mm, fawn (29) to day pink (30), 
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Hyphal system trimitic; generative hyphae hyaline to yellow, clamped, thin­
wallcd, 2-3.5 µm; skeletal hyphac yellow, thick-walled, 3-5 µm; binding hypha 
hyaline to yellow, thick-walled to solid, 2-3.5 µm. Cystidia absent. Basidia not 
observed. Basidiospores cylindric:.il, hyaline, thin -w:.illed, smooth, inamyloid, 
8-9 x 2.8-3.Sµm. 

Stl BSTRATE - on deciduous wood. 

MATERIAL F.XA MINED: BRAZIL. Amazo,,as: Joe. 11. dct., lO.Vlt.1971, G.T. Prance e1 

al.14.035-11074. (lNPA 32250, JNl'A 32289): 24.\'Jl.1971, G.'J'. Prance et al. 14.54.5 (INl'A 

32761): 16.TX . 1980. B. l.0wye1 al. 185- 196 (lNPA 100113. tNPA 100083): Presidente 
Figueiredo, 2i .[l.l985, C. Dick678 (INPA 185927): Manaus, 17.ll.1990, M.A. de ksw, 
145'1 (JNl'A 192699, as T modesla); li .V[l.1990.M.A.deJesus \14.9\lNPA 192695.as "/" 
,~ode<lll); Para, OriximinJ , 27.\'T.l9IIO, VLR. Bcmnni 6Hl(INPA 103601): 28.Vl.19il0, 
\'.LR. Bononi 658 (INPA 103622); 30.\11.1980. \'.LR. Bononi 816 (INPA 103723); 
Rond3nia: Joe. ll. det.,4..VIJ.19611. ICI'. l)umont et al. 63-65 (lNl'A 6Sl03. lNl'A 65l05, 
as T .<rahmm): 6.V11.196R. K.P. Dumont el al. 98 (INPA 65 1 %,as T . . ,a,hm,a ); 23.\1. 1984, 
R.D. Goos et al. 1631 (INPA 125136); l.\'J.1984, R.D. Goos et al. l7l9 (INPA 12522 1); 
Porto Velho, Parque Natural Municipal de l'orto \'elho, Vll.2007, A.C. Gornes·Sih·a 
Oti -Nl (URM 79570. URM 79579); F.s1a,;Jo Eco16gica de CuniJ , 11.2007. A.C. Gomes 

Silva 236 (URM 79578); Roraima: Alto Alegre. lO.Vl.1986, K.E Rodrigues et al. 885· 
!195 (INl'A 143282. l'.'\'l'Al432!19); JO.Vl.l986 . .lc.S.S. da Silva 410 (lNl'A 154906, JNl'A 
154940); loc. n. det., 18.Vl.19&i. B. l.nwyetal . 20ffJ([NPA 1·15354, as Daedaleasp.). 

RF.MARKS: Tmmde.1.rnpermode.11<1, first described from Vcno.uda by Ryvardcn 
& lturriaga (2003), is recognized by its large pores and long basidiospores. 
Trame/es supermodes/a may be mistaken for r: modesta due to its similar 
basidiomata color, but the pores arc larger (2- 3 per mm) in T s11permodest11 
than in T modest11 (6- 10 per mm). The Bn:izilian specimens of T s11permodest11 
differ macroscopically from the original description by the smaller pores (2-3 
per mm vs. 3- 4 per mm in the origin:.il) :.ind thinner basidiomal:.i. 

Key to the spedes of Trometes reco rded from the Brazilian Amazonia 

la. Conte.~twith black lines . 

lb.ContelCtwithoutblacklines 

2b.l'oresrcgularorlaccratc,J-5pcrmm,basidiospores5-8.5µmlong, 

Ja.Por<.>sdcntatctolaccra1c, 1-Jpermm,bas idinsporcscyl indricaltoallantoid 

5.5-8.5x2.5-).5µrn 7:vilfosu 

3b.l'oresangular1ocircular,4-5pcrrnm,basidiosporcscylindrical 

5-6xl.5pm .. T.wl'>irnlor 

4a. Abhymcnial surface with reddish cuticle from the base ........... .. . T. cubn1sis 
4b. Ahhymcnial Sllrfacc without ,..,<!d ish cut id« fmm the has.: 

Sa. Abhymcnialsurfaccazonatcorslightlyzoncd •• 

5b.AbhymenialsurfaccslrnnglywncJ 
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6a.Abhymenialsurfacetomentosctofinelyp L1bescent,contextnotreacting 
in KOi-i .. T.pub<.'scms 

6b.Abhymenialsl1rfacevelutinetoglabrous,contcxtreactinginKOI-I . . ........ .. 7 

7a. Basidiomata while to <.:rt'.am, conlexl dark brown in KOK ba:;idiospores 
crlindrical -dlipsoid4-7.5)( 2-)µm . ........................ ... T.lucti,w, 

7b. Basidiomata pale pinkish brown. context red in KOH. bas idiosporcscylindrical 8 

8a. Pores6-l0permm,basidiospores4-6xl.5-2µm rmodesta 

8b. l'orcs 2-3 pe r mm, basidiosporcs 8-9 x 2.8-3.5 µm ............. T. suJXmw,/rslil 

9a. Basidiomata scssik to dfuscd-rdkxcd, basidiosporesq·lindrical 10 

9b.Basidiomatascssik,basidiospores crlindrical-cllipsoidtoellipsoid 

IOa. Basidiomata ochraccous to brown, abhymcnial surface smooth to tubcrculatc, 
globrous,conlcxthomogcncous,bosidiospores4µmlong .. , "fochrojlava 

I Ob. Basidiomata whitish to cream, abhymenial surface finely vclutine to tomentosc, 
contcxtcottony orfibrous,basidio5rorcs upto J.S µmlong .. ll 

Jla.Contcxtcoltonr,pores3-S permm, disscpimentscntire,basidiosporcs 
7-ll x2.S- J.5 µm ..... ..... ...... ........................ ... T.coto,wa 

ll b.Contcxtfibrous,poresS- 6permm.disscpimentslaceratctodcntatc, 
basidiosporcs 1.5-6 x 2-2.Sµm ..... ...................... ·1:mNnbranacea 

l2a.Abhymcnialsurfacc glabrous.porcsround,basidiospores crlindrical -cllipsoid, 
6- 7><2-2.5(- J)pm T marilltma 

12a. Ahhym-,nialsurfac-, tom-,nlo<;e.pnr-,sangular,basidiospon:sdl ipsoid, 
5- 6x3- 4µm T.pav,miu 

Trametes cotonea (Pat. & Har.) Ryvardcn, Norw. JI Bot. 19: 236 (I 972) 
• l'olypon,,coloner,,Pat.&Har .. BuU.Soc. m)'Col.l'r. 9:208( 1893). 

MATijRIAL EXAMINED: BRAZIL. Amazona,: l'ruiden!e Figueiredo, J.IV. 1984. M.A. de 
Jesus 390(JNl',\ 1!15336, as "t: ,,;vow); Rond6oia: loc. n. dct., 27.X.1979, It H. l-'c!cn;cn 
2n (JNPA 110762. as PalyporuHp.); Rorairna: Caracarai . 16. Xl.1977, L de J. Arairj<, cl 
al.437-506 (1 NPA 76964, INPA n 217): Joe. n.dct., 30.Xl.1977, I. de J.Arairjo.::1 a l. 733 
{INPA784S2,asT.rn~mbra11.u:ea). 

D ESC RIPTIO:>: - Ryvardcn & Johans.en (1980) 
D1,·rRrn uno,; - Panlrupical (R)'\"anlcn & Johansen 1980, Ry\"ardcn 2000). ln Bra,il. 
reported for !heswes of Acre, Par~ (Gomes-Si]\'a & Gibertoni 2009), and now for1he 
s!atesofAmazooas.RondOOia andRoraima 

NOTES - This spc..:ies can he re..:ogni7.cd in the field hy the flcxihlc, ..:rcani 

basidiomata. Macroscopically it is similar to T membnmocea but differs by 
sho rter basidiosporcs. 

Trametcsrnbensis(Mont.)Sacc.,Syll.Fung.9:198(189 1). 
• Pulyporusc..b.cu.is Morot •. AnnlsSci.Nal •. Bul .. >Cr. 2.8: 361( 1837) 

MATHIA! F.XAMlN f.n: BRAZIL Acre: loc. n.dct .. 10.X.1980, B. l.<>wyeta l. 5115 (l NPA 
100437.asPvlypom,sp.):26.X.1980.B.Lowyct al.988(1Nl'A 100762, asPolypom,sp.); 
Amazonas: loc. n . dc!.,6.Xl. 1977, E.ML Freire 158{1NJJA 70059):22. V.1978. R. Singer & 
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LI Araujo 11033(1:-:PA 76881,as Microporel/ussp.); J.V[l[.1979, A.C. W,'bber62 (INPA 

84271.asfumilu/J!,i>si>.) ; 16.IX.1980, B. Lowyctal. l70(1NPA lOCI084,as Pulyp,m,;sp.); 
PMiden1c Fii;:uciredo, 2l.lX. l983, M.A. de Jesus 31 -32 (INPA 183619, lNPA 183650); 

l'omeBoa , 1.Xl .1986, E.S.S.da Silva et~J.923 (INPA lSS037);Para: ltaituba , 29.IX.1977 , 
M. A. Sousa 8-38 (INPA 8--1083 , INPA 81082. a, • fumilu!',i> cub.:u,i,"); RonJ6ni a: loc. 

ll. de!. , 29.Vl.1968. K.P. Dumont et al. 12 (INPA 61827. as T. scabrrua): Porto Velho, 
P~rque Na1ural Municipal de Porto \'dho. Vll.2007 , A.C. Gomes-SilvJ 276 (URM 

7955•1):Rnraima:loc. n.Jct..24.VJl.1974 . G.T.Pranccctal.21386-21366(1NPA 112093. 
asl'oiypo,-u,ph/dx:iu,.INPA1531l):BoaVista,21.XJ.19n,L.deL.J. Aguiaret a l.665 
(INPA78384) 

DllSCRIPTIOS - Gilbcrtson & Ryvardcn (1987). 

D1STRIHt;T10N-Ne01ropic.al. and sublropical a reasnflhe USA (Gilbertson & R)'Yarden 
1987).ln Brazi l,rcpor1eJfor1hcstatcsofP~ra(Gonics-Silva&Gib<!r1oni2009).Bahia, 

l'aranli,l'ernambuco,llioGranJcdoSuJ.Soo l'aulo and S.nta C.tarina (llaltaz.ir& 
Gihcrtoni 2009). h is a n~w rc'Oml for the .,rn1e~ of Acl"l;' , Amamnas. RondOnia and 

NoTES - This species can be recognized in the field by the dimidiatc 
basidiomata with a reddish cuticle from the base. 

Tra m etes lac tinea(Berk.)Sacc.,Syll . Fung. 6:343(1888) 

• l'olyponulocri,,ewBerk .. Ann.Mag. nat.Hist l0:373(1812). 

MATERIAL EXAMINED: BRAZIL Acre: loc. n. dd .. I l.X.1980, B. Lowyd al. 644 (INPA 

l004ll4, as />olyponu sp.); Arnawna;; Manau~. J.ll.1992, M.A. de Jesus 1523 (INPA 
192732); 28.IV.19%. K. \'ohku1d 1808 {INPA 216386. ilS T mrn:iesi1); PM<l : Mcl)l"~O, 
VTIJ.2007, T. B. Gib<!Tloni (URM 79949, URM 79950); 11.2008, T. B. Gibcrloni (URM 
7995 1); Rond&iia: Porto \'elho, Bairro ArigoMt1di~, VIJ.2007, A.C. Gomes-Silva 41 

(URM 79557); E,,ta,;.iio EcolOgirn Jc Cuni~. Vll.2008, A.C. Gomes·S;J,.,. 568·584 (URM 

79555. URM 79556); Fazcnda Mucuim, Vll.2007.A.C.Gomcs·Silva 106· 156·261 (URM 
795511, URM 79564, URM 79566); Parque Na1ural Municipal de Porto Vclho, Jl.2007 , 

A.C. Gornc~·Silva 05-01-1'1 (URM 79561. URM 79~2. URM 79569); VIJ.2007. A.C 

Gomcs ·Sit"a 62 ·259 (URM 79563, URM 79565): ll/2008, A.C. Gomcs-Sih,a 461 ·462· 
450-455 (URM 79559, URM 79560, URM 79567, URM 79S68). 

DllSCRIPTJOs - Nliiicz & Ryvarden (200 1). 

D1STRrnuT10,; - Pan1ropkal (Kllikz & RyYarJen 2001). lu Brazil. rcconk,J in 1he 

slate of Pan\ (Gomes-Si]\'a & Gibcrtoni 2009). It is~ new record for the slales of Acre, 

NOTES - The glabrous .ibhymenial surfoci: and variabk brown color of the 
basidiomata arc similar to those of Lenzites elegam (Spreng.) Pat., but this 
species is macroscopically different due to its thicker basidiomata and the 
lamcllatc to sinuous hymcnial surface. 

Trame/es m axima (Mont.) A. David & Rajchcnb., Mycotaxon 22(2): 315 ( 1985) 

• lrpex ma.~imm Mont .. Annis Sci. Nae.. Bot. ~r. l, 8: lM (1837) 

MATERIAL EXAM1,;w: BRAZIL. Acre: Joc. n . det.. 24.1\1.1971. G.T. Prmce et aL 12111 
(INPA 30734); Amazonas, Joc. n. det, 4.l V.1 978. R.B. Singer & I. de). ArJo'1jo 10930 
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([NPA 76880, as lrp,u- sp.); Roraima: Caraca r~f . 16.Xl.1977. [. de J. Arailjo et a l. 421 
([NPA76948.asG.,rio/,.,mu.cim11;) 

DFSCKIPTl<>,'< - Gilbcr1son & Ryvardcn (19117). 

D1sTRIBliT10s-Nrotropical,alsoknowninsubtropicalarcasofthcUSA(Gilber1so,1 
& R)"ordc11 1987) . In Bra7il, record<><! in the stale of Amapa and Para (Gomes-Sika & 
Gibertoni 2CX>9). lt isa new record for the states of Acre, Amazona, and RorainM. 

NOTES - The hydnoid hymenial surface and the context with black zone 
characterize this species. 

Trametes 111e111bra11acea (Sw.) Kreisel. Monografias, CiCndas, Uni"- Habana, Ser. 4, 

16:83(1971) 
• Boletw m~mbra11auu, Sw., H Ind. Occid. 3; 1922 (1806) 

MAHRIAL EXA.\l lS EO: BRAZIL. Ama:wnas: Manaus , 22.1.1978, [.cl<!,. AraUjo<!l a l.976 
(INPA 78748,asO,,-,ol,.,sp.);22.Vl.1985, M.A.de Jesus 726 ([NPA 185959); 1.Vl.J\l90. 
M.A. Jc fcsus 1392 (INPA 192659); ParJ: hailuba. 29.IX.lm, M.A. de S.Ou~a & L.F. 
COflhoS5([NPA74633,asCorio/uspiusifus) 

DESCKIPTIO.'<-GilhcrTson & Ryvardcn (1987). 

Disrnrnunos - :-.rotropical , also kno1>,i in subtropical areas of the USA and 
Arg<'ntina (Gilbertson & Ryvorden 1987). In Brazil, recorded in the state of Amap;a , P~r~ 
(Gomes-Silva & Gibertoni 2(X)9), Bahia. Minas Gcr~i,, Parail» . Paran.i. l'crnambuco. 
Rio Grande do Sul, Santo Cata rina (Baltazar & Gibcrtoni 2009) and 1>ow found in 

NOTEs-·niis species is chanictcriLeJ by the p.ipyniceuus, flubcllifurm, cream 
to beige basidiomata. It is similar to T. J><ivonia, but differing by the cylindrical 
basidiospores. 

Trametes modest a (Kunze) Ryvardcn. Norw. JI Bot. \ 9; 236 ( 1972). 

• Puly1•urn.>mv,/c,/u,Kunze,i11Weigclt,SurinarnExsiccati(l828) 

MATERIAL HAMl,.,~D: BRAZIL Acre: Rio Branco, 24JX.l980, B. Lowy ct al. 247 
(INPA 100178. ~sPo/ypornssp.);7.X.1980, B. Lowytl al. SID-51 l (]:,.;PA 100427, INPA 
100478,asPolypon,.ssp.);9X l980,B.l.owyctal.554( [NPA 100407,asl'olypo,-ussp.) ; 
20~\:. 1980, B. Lowy et al. 819 (INPA 100669, as Po!ypon,s sp.); 24.X.J9&l. B. Lowy et ~I 

906 (INl'A 100777,as Pvly/,vrnsw) ; l.Xf.1930. B. l.vwyct al. 1018(1NPA IOOiM2. ~• 
Po/ypo,-,., sp.) ; loc. n. Jct., 27.IX.1980, B. Lowy ct al. 309 (]NP/\ 100279. u Polypoms 
sp.); 28.IX.1980. B. Lowy et al. 332 (INPA 100233) ; 4.Xl.1980, B. Lowy et al. l !02-1094 
([NPA 100866, tNPA l(X)928, a, Poiyporn, ,p.); Arnazunas: Aripuand, 23.IV. l98S. K.F. 
Rodrigocsctal.307(1NPA 128981.asPo/y<ticlussp.);Barcclos, l4.ll.1984 , G.J.Samuels 
ct al. 303 ([NPA 129337); 17.ll.198-1, G.J. S:amuelsetal. 354 (]~PA 129388): l9.ll.J9S4. 
G.J. S,nnuch cl ~]. •158 (INl'A 129486): 28.[[.]984, G.J. &unucls cl ~1. 545 {INPA 
129S69):29.fl.l984,G.J.Samuelsctal.592(1NPA 129612);1tacoatiJru, 14.Xl.1966, G.T. 
Prance et al. 3175 ([ NPA 18727); 31.Xll.1966. G.T. Prance et al. 3628 (INPA 19214); 
23.\111.1968, KP. Dumont et al. 147 ([NPA 65183, a, Curiolu,, p.); Manaus. 13.V.1977, 
M.A.de S.Ousa ISO (INPA 74656,as Coriolopsisbyrsi11a) : lO.l.\'..1977,M.A.deSousa & 
[. de J. Am',jo 147 ([NPA 74654, as Coriolopsi, byr,illa); l.Xl.l977, E.M. d~ I.. Freire 1 
(INPA 92688. u 0,,-ivlo/J>i> byr,iu~), 28.Vl.1978. R. B. Singer & I. de] . AraUjo 11266 
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([NPA 82954, as Po!yporm mOOatr,s); l. Vlll .1978, R. B. Singer & L de J. Arailjo 11342 

(INPA 82956, as Polyp,,,-,., mv.btu;)c 27.Vl. 1983. M.A. de Je\ u~ 132 {INPA 1838 1•1); 
29.Vll .1983, M.A. de /esu; 125 (I NPA 183808): 22.V. 1985, M.A.dc Jesus 735-746 (]NPA 

185965, INPA 185976);6.X.1985, K.F. Rod rigues et al. 801 (I NPA 137087): 22 .Vl.l 989, 

R.E. HanaJa 1006 (INPA 186282): 17.\1 11 .1990. M.A. de JesU5 1448 (INPA 19269-1) ; 
14.Xll.19\Kl, M.A. de Jesus 1133(INPA 192686); 17.Xll .1990, M.A.de/esus 1155 (INPA 
192700); 9.1. 1992, R.E. Hanada 1522 ([NPA 192731): 15.IX.1992, M.A. de Jesus 1533 

(INPA 192739); 9.11.1993. M.A. de Jei;us 1542 (I NPA l927•Ml: Manicor<'. l·I.IV.1985. 
K.F. Rodrigues et a l. 126(JNP,\ 128926, as !'olysti.tr,s sp.); No,u Aripu.an~. 23 .I V. 1985, 
K.F. Rodriguei; et al. 323 (!:\"PA 118987): Presick,me Figuei1tdo, 2S.Vl.l 984, M.A. de 

Jesus 443 ([ NP,\ 185381): loc. n.dd .. 6.X.1966, G.T. Pmocedal. 2602 (INPA 18770.as 
Polypori,, ,nod,.,ti,s); l.Xl.1977, E. M. de L. Freire MS (INPA 70(H8, as Coriolopsis sp.) ; 

14.1.1 978. 1.de /.A rai,joetal.AA7 (1 NPA7ll643,a.<Poiyporu,sp.) ; 21J.1978,M.L Farr 
ct al. 176 (! :\" PA 164405): 22 .1.1978. M. L Farr ct a l. 222 (INP,\ 16H 32); Par.I: llaituOO, 
29.IX.l<T,7, M.A.dc SoU5a & LE COCJho 19 (INPA 74690,as 1-'omito;»issp.); I.X.l '.177 , 

M.A. de Sousa & L F. Co.!l ho 112 (INPA 745211, as C.oriolop;i; sp.); 2.X. 1977, M.A. de 
Sousa & L F. Coi lho 105 (I NPA 74534. as Cvriolop,;.i, sp.); 4.X.1977, M.A. de Sousa & 
L. F. Co<llho J9 (JNPA 74627. as fumitopsis sp,); Ori.~iminl , 17.Vl.l9!IO, V.LR. llononi 

347(1NPA 1034 19.as Polypomssp.); 19.V[.1980, \I.LR. Ron<>ni 439(lNPA 1034&3); 

29.Vl.1980, V.L.R. Boooni 788 (INP,\ 103706): l.V[l.1980, \I.LR. Bononi 889 {INPA 
lU3766, a s Cono/,.,sp.); 2. VJJ.1 980, V.Lls . llononi 970 (lNl'A 1031129, a; Coriofos ; p.) ; 

Mclga~o, Vll.20Cl6, T. Jl. Gil>er1oni (L-RM 79929, UR M 79928. URM 799-3 1, URM 

79934. URM 79927, URM 79930. URM 79932, URM 79933. URM 79935): \111.2007, T. 
ll. Giberloni (URM 7'1937, URM 799<14, URM 7'1941, URM 799<13, URM 7'1940, URM 

79942. UR M 79938. lJRM 79945, UR.i\.179948. UR M 79939. lJRM 79936); 11.2008. T. B. 
Gibcrtoni (L"RM 79947, URM 799-16) : Rond<'inia: l<X, n. dct., 3.VIT. 1968, K.P. Dumonl 
et al. 56-61 (INPA 65097, INPA 65101): Porto Vclho. Parque Na tural Municipal de Porto 

\'dho, 11 .2007, A.C. Gon~ -Si lva 172-24 1 [URM 792 17, URM 79572); V[l.2007, A.C 
Gomes -Silva 06-52-53-173-191 -233-237 (lJ RM 79570. URM 7957 1. URM 792 16, URM 

?<.2 18. URM 7922 1, URM 79219. URM 79220): ll .200ll, A.C. Gomes-S ilva 2115 -318 
(lJRM 79024. URM 79025); \I B.2008. A.C. Gom,:s-Silva 613-619 (URM 79576. URM 

79577 ): 8 1a,ao Ecol6gica de Cunii, VII .2007, A.C. Gonics-Sil va 233-237-242 (URM 
7':12 19, URM 79220, URM 79222): Vll .2008. A.C. Gornd·Si l,·a 566-567-578 (URM 

79573, URM 79574, URM 79575): Roraima; Alto Alcgr,:, lO.VI.1986. E.S.S. da Sih"l< cl 

al. 465-412 ([:\"PA 154936, INPA 154908):12 .\11.1986, K.F. Rod rigues el al. 948 (l NPA 
143328); 19.Vl.19&., K.F. Rod rigues el al. 1052 (INPA l43400); Boa Vista,21.Xl.J'.177 , L 

ik L/. Aguiar ,:t al. 701 (INPA 78420): 19.\111.1989. M.A. 0C )t',u, 886 (INPA 186191); 

Caracarai, 16.Xl.1 '.177 , 1.dc J. ,\ ralljoctal.46 1 (I NPA 76988): loc. n. dct ., 13.1.1 969, 
G.T. Pranree\ al. 9275 (INPA 264l0); 17.1. 1969, G.T. Prance et al.9320 (INPA 26456) ; 

6.11.1%9. G.T. Prance cl al. %43 (INPA 26779 ): 2•1. ll[.197 1. G.T. Prance cl al. 11197 

(INPA29598.asCariolopsissp,). 

0 1iSCl<IPTl<>,.._-GilhcrlS<Jn & Ryvar<lcn (1987). 

DISTRl~UTION-Pantropical (N{ukz& R)"'ardcn 2001 ). In Brazil. it was recorded in lh e 
stales of Bahia , Pernambuco, Sao Paulo (Balta zar & G ibertoni 2009), Acre, Amazona,, 

Par.I, Rond6nia. Roraima (Gonics-Sih·a & Gibcrto ni 2009),and Mato Grosso (Gibcrtoni 
&Urechsler-Santos2010). 

NoTEs- The species maybe confused with T.supermodesta, but is distinguished 
by the smaller pores (6- 10 per mm) and basidiospores (1-6 x 1.5-2 µm). 
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flGVRES l - 2. Tu,md~>uclm,fl«w<. l. llasidiomata.2. Basidiospores 

'framctcs oc/,roflava Cooke, Grcvilka 9(no. 49): l 2 ( 1880). flGt. RES ]-2 

MAnRIAL EXAMINW: BRAZIL Acre, loc. n. dct .. ]7.X.1980. B. Lowy~, al. 750 (]NPA 

l00602.asPvlypom,sp.):22.X.19llO.B.Lowye!al.850(1NPA 100679.asPolyporn, ,p.): 

Amazonas: Humai!.I, 2S.Xl. 1966. G.T. Prance & f.F. Ramos 33 16 (INPA 1889 1): loc. n . 
<let., 20.IX.1977 , M.A. deSousaJJO(INPA 74749); Rondt'lnia:loc. n. dei., 2.Vl.19114 , 

R.O. Goose! al. 1760 ([NPA 12S2S9, ~• Polypon<> ,p.): Roraima: Joe. n. Jet, 17.Xl.J'll7. 
[.de/. AraUjoetal. 570 (INPA 77S59. as D,,r:daleasp.); 18.Vll.1986, B. lowyet al. 2208 
([NPA 145485, a< Gann<km,a sp.); Par.I, Oriximinil, 28.\11.1980, \I.LR. lk>n<>ni 679 

(INPA 103633) 

DESCR[PTIO:X-Ryvanlcn(J988). 

01s-rRrnuT1m; - Known from llr~zil {Rp1mk,n 1988) . Jn Hrazil, reported from the 

Male<nfBahia,Rinde)aneimand Rior.randed0Sul(Baha1ar &Gilwrtooi 200'J). his 

anewrecordfortheDrdzilianAmawnia 

NoTEs - ' lhisspecies (FIG I) resembles poroid specimens of Le11zites elegims, 
which arc whitish and thinner. "The basidiospores were not found in the type 
and nol previously known (R)'var<lcn 1988),hul a few were seen in INPA 18891 
(FIG 2) and are ,ylindrical, hyaline, thin-walled, 8-10 x 4 µm. 
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Tramctcs pavonia (Hook.) Ryvarden, Norw. JI Bot. 19: 236 (19i2), nom. illcgit., 
non(Berk.)Fr. 1851 

•&ii!IUSf>'l•Hmiu,Hook .. Syn.l'l. l:JO(l822) . 

M,H~klAL EXAMINED: BRAZIL Amazona,: Barcclos. 1 l.V[l.1985. E.S.S. da Sil\" ct al 
283 (INPA 153723}; Manaus, 13.V.l'll7, M.A. de Sousa & I.de/. ,\raUjo88·32S (INPA 
74662, INPA 74718); 2fl.l.l997. M.A. de Jesus 1912 (J:,.;PA 216449); 2.Vl997. A. Luis 
2270 (INPA 1921123); loc. n. det., 26.Vl.l'lll. G.T. Prance et al. 13735 (IS"PJ\ 31951. ~, 
C,,riolopsissp.); Rond6nia: loc. n.dct .. 8.Xl.l'll9. R.H. Pc1crsen H5(1S"PA 110933, 
as Poiypm-rL<.<p.); Rnr~inl;lc Alto Alegre, 21.VT. 1986, K.F. Rodrigues ct al. 1090 (l NPA 
14343 1); loc. n.dct., 18.VJ.1986, D. Lowy et al. 2 169(1NPA l4S449,as fulypornssp.). 

DESCRIPTION - Gilbertson & Ryvarden (1987) . 

D1s-r1t1auT10,; - Tropical America to northen, Argentina (Gilbertson & R)"1lrdeJ1 

1987).Jn Brazil.report~'<lfromthe,1atc,ofAlaso:tt.l'crnambuooandSantaCatarina 
(B,alta7,ar&C.ih<!rmni2009).1ti, a newrecordfortheBra7,ilian Ama,.onia 

NOTES - This spe..: ies is similar to T. mi!mhnmace,i , hut the fkxihle, 
concentrically zonate basidiomata distinguish T prwo11ifl 

Tramctcs vcrsicolor (L.) Lloyd, Myrnl. Writ. 6: 1045 (1921) 
a &/etusvmi..:,forl..,Sp.pl.2:1176(1753). 

MAHklAL ~XAMl,<W: BRAZIL. AtnWJlliW Kon, Aripuana. 27.[V.1985, K.F. Rodrigue, 
388([Nl"A 12900-l, uDa«Jaleasp.);loc. n.det., 12.Vlll.1977,M.A.de Sousa 244 (INPA 
74642,uCorrolussp.). 

DESCR[PTIO:. - NUi'ict. & Ryvardcn (2001). 

D1s-r1trnuT10,; - Cosrnopoli1an (Nlli'lez & R)"-:,rden 2001). In Brazil, in Par.I (Gomes­

Sih-:, &Gibertoni 2009).Dahia . Parana. RioGrandcJoSul.S...oPaulo.SantaCatarilla 
(lkilt3zar&Gibertoni2009)andnowinAmazonas 

NOTES - ·fhis species is characterized by the thin, tomcntosc, zonatc 
basidiomata, also extremely variable in color. 

Trame/es v ilfosa (Sw.) Kreisel, .Vlrmosrnfias. CiCncias. Univ. Hahana, Ser. 4, 16: 83 

(197[) 

• &1~111,vi/lornsSw.,FI.Jnd.Occid.3: 1923(1806) 

MATERIAL EX AMl,<EO: BRAZIL. Amazonas: Manaus. 6.lll.l997, M.A. de Jesu, 2()(,() 

(INPA l92lW,. as T. mm:::J<'<ii): 2.\1.1997, M.A. de Jesus 2269 (INPA 192!127. as 
T. '"""~i~si,) ; I.Vll. 1997. M.A. de ksus 2346(1NPA 192818); 21.X.1997. M.A. de Jcsu, 
2SOI (INPA 192820); Rorainw Alto Alegre. 12.Vl.1986, KE Rodrigues ct. al. 938 (INPA 
143318); 16.VI.J9fl6, K.F. Rodrigues et.al. 996(1NPA 143363); 17.Vl.!9116. E.S.S.da 
Si1'·actal.483(1NPA 154950); l8.Vl.l986,K.F.Rodriguc,c!. al. l037(1NPA 1•13391); 
21.\11.1986, K.F. Rodrigues ct.al. 1071 (INl'A 143415): Boa \r,sta, 20.Vll.19119, M.A. de 
Jesu,920(l~PA J8622 l); loc . n.dct. ,24.\'ll.l 'll4,G.T.Pronceet al.2 J3b8 (1NPA4SH3, 
as Corio/us pitJsirus); 16..\11.1986. B. l.ow y d al. 1227 (INPA 144553. a, Co,iolus sp.). 

DESCRIPTIO:.-Gilbertson & Ryvarden (1987). 

D1sTRl~UT10:< - Neolropical. also known from subtropical are11s in 1hc USA a,xl 
Arl(<'n tina (Gilberlson & Ryvardcn 1987). ln Brazil, re.:orded in th~ ,totes of Amap.i , 
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Par.l, Roraima (Gomes-Silva & Giber!o ni 2009), Bahia. Paran~. Rio de laneiro. Rio 

Grande do Sul Sao Paulo. Santa Ca!drina (Baltazar & Gibcr!oni 2009. Giber!oni & 
Drechsler-Santos20lO).andn=inAmawnas 

NoTEs--The thin basidiomata with large pores (2- 3/mm) characterizes this 
species. 
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Leucoagaricus dacrytus 
- a new species from New Jersey, U.S.A. 

ELSE C. VELUNGA' & RICHARD 13. BALSLEY ' 

' «cvdli>1g11@,::omcasl.ni!I 
111 Kosh/and Hall #3102, UC Berk,dey 

Berki!leyCA9,J720-3102 

1 ribak;@.;omw$/. rid 
Oakm<ls~ Mycologic11/ Cmte,· 

9So11thDeu/-li//Ro111I, lebarwnN/08833-4388 

,\l>stran - l.tuc()(lpiric"·' dacryr"s (A.gariciu.-,,e) is described as new fmm a n old­
growth Q,.ercus n,bru forest in ~ew Jer,ey, U.S .A. '[ hi• is a relath·cly small, brown 

spe.:ie,ex tklinggoklendropso'1'ri tssurface,with api leuswit h wbwebby p•tchl's(a 
cutis-like pi lem aweringt narrowly clavalecheilocystidia. and ohlong-amvgdaloid 
spores.lt isdosetotheEuropeanspe<:iesLa./t11er.fromwhichitdiffersintheslightly 
smallerspore;andmnrlTS~uences 

Kc)· wonls - biodiversity. North America. taxonomy 

Introduction 

Several unknown lepiotaceous fungi were discovered during long-term 
myculogical n:scarch in lhc Oakmoss Mycological Preserve, a forest wi1h olJ­

growth Querws rnbra and many secondary trees (l::rigm, Betula, Comm, Acer, 
Carya, Prwms, and sassafras) in New Jersey; the specimens were sent to the first 
author for identification. One of them is a striking brown species wi th golden 
droplets on the surfaces of the basidiocarps. A literature search (starting with 
l.incoff 1991, Resscttc ct al. 1997, moving to Murrill 1914, Kauffman 1924, and 

Smith 1954, 1966) did not result in a fitting name. Here it isdescribedasanew 
species, based on the morphology and the nr!TS sequences, and it is compared 
with Leucoag.iricm te11er (P.O. Orton) Bon from Europe, and species wi th 
similar general morphology from other parts of North America and Europe. 

Material & methods 

Macroscopic descriptions wen:: based on the photos and notes provided by the 
second author.Standard mcthodsfordcscribingbasidiocarpswcrcapplicd,usingthc 



74 ... Vellingi & Balsley 

terminology ofVellinga & Noordcloos (200 l ). Colour codes arc according to the Online 
Auction Color Chart- . indicated by 'oac' before a number. Microscopical observation; 
were made on dried material. The notation [l 15,6,5] indicatcs that mca•mrcmcnts were 
rnadeon 115sporesinsixsa111plcsinr.vccollcdions. Atleasl l5spores,vcrc1neasurcd 
pcrcollection. lhe lamcllar character, and spore shape and size were obscn·ed in Congo 
Red in 10% ammonia followed by ammonia only, and the pilcus covering was observed 
in 10% ammonia. lhe follo"·ing abbreviations are used: L for number of lamellae, l 
for number of lamellulae between two lamellae, av] for average length, avw for average 
width,Q for quotient ofkngth and width, and avQ for average quoticnt. lhe abbrevialion 
L.isuscdforlepiot11,l11.forle11co,1g11rim5andlc.forltucocopri,ms.Allcollectionsare 
in UC Herbarium ahhreviations arc according 1o Holmgren & Holmgren (199.'1). 'The 
LatindcscriplionofthencwspecieshasbccndcposilcdinMycoBank. 

DNA was extracted from dried material using a Qiagcn DNcasy" Blood and Tissue 
kit (Qiagcn, Valcncia,CA. USA). The nrlTS region was amplified with the ITS-IF/ITS-4 
primer set with an MJ PTC- 100~ thcrmocycler (Applied Biosystems, Foster City, CA, 
USA) under conditions previously described (Gardes & Bruns 1993). PCR products 
were cleaned using 0.5 µI of ExoSAP IT (USB Corp, Cleveland, OH, USA) per reaction 
and cycled at 37°C for 45 min. follow('d by 80°C for 15 min. S{>qucncing was performed 
u,ing Rig Dye chemistry and an A Bl PRISM 3100 C.enetic A naly,cr (both from Applied 
Biosyskrns. Fosler City. CA, USA). SequerKes were edited and .:outig, ai;scmbled using 
Scquencher 4.2.2 (Gene Codes Corporation, Ann Arbor, ML USA). Newly produced 
scquence5 were dcpo5itcJ in GenBank, anJ their a"e5sion numbers arc fotcJ with 
the,ollectionsandalla"essionnumbersaregiveninflG. 3.Americanleucr)llgaricus 
sp~._,ies with brown to black cobwebby patches on the pikus surface were chos-cn for 
sequence comparisons. mainly from species in the l. 11/rodisrn species compk.~ in 
California. but also based on BLAST scan:hes in GenBank (Altschul et al. 1990). 'The 
sequences were aligned with the progmm MAl'FT version 6(Katoh et al. 2002, Katoh & 
Toh 2008) . For the phylogenetic analyses the Maximum Parsimony option in PAUP• v4 
(Swofford 2002) was used, Clilorophy//11m mclwdes (Vittad.) \'dlinga and l.e11w11gariws 
,mrericmrns (Pc.:k) Vdlinga were chosen as out group. The analyses were only performed 
todctcrminewhetherthescquenccsmatchedsequenccsofpreviouslyseq L1en,cdspecics 
and collections. 

Taxonomy 

Le11coagarirns dacryt11s Vdling.1. sp. nov, flti\JKES[&2 
Mn;oBAN~MB516742 

LI'11cagarico knNo ,imili>, ,poris ,io,mil,il mi,mribr,. (i.~. 5 .. 9- 7.4 /'"' /o,,g;, 1.9 -4. l I'"' 
/Mi>, i11 m~JW 6.3-6.8 /"" l,mgis 3.5- J.9 !"" fut is) pfos 'l"am 50 basibu, utai, ill ITS/ 
dijj~rt. 

l·loLOTYPE: ~us.A., New Jersey. Hunterdon Co .. Lebanon, Oakrnoss Mycological 
Presers·e.lU\.Balslc)', llSs!pt2006(UC).~ 

ETYMOLOGY frornthcGreck&:n.:pm:o,;,tcarful,bccauscofthcprescnccofdropso11 
theb,asid ioca rps. 

PJLEUS 10- 33 mm, when very young paniboloid to hemispherical wilh inflexed 
margin, expanding to plano-con\'ex, and finally applanatc with low and broad 
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F1a.l.l.r11roasarir11.<dtlCryr"s- Hahitus(fromBalsley. 12 1uly2006). 

umbo, when young almost completely dull brown (oac702) except for a 
marginal, lighter zone, later only brown at umbo, and very light at margin, 
cowred in snldll fibrillose-cobwcbby patches to tufts, dense at centre:, thinner 
at margin and there showing off-white ba,kground, on drying slightly sulcate 
for up to 5 mm at margin, covered with scattered drops, changing from golden 
yellow (oac856) to brown with age. LAMELLAE, L"' 45- 55, l • \(- 3), moderately 
crowded to crowded (2- 3/1 mm, measured at pikus margin), free, relatively 
close to stipc, off-while to pale ..:ream ..:oloured, with rn nwlourous not oh\'iously 
cystidiose edge. ST!l't: 20- 50 x 1.5-3.5 mm cylindrical and slightly wider, 3- 5 
mm, at utmost base, off-white above annulus, below annulus off-white changing 
to pale yellow with age, slightly darker when scratched, when fresh covered in 
pale yellow to yellow (oac856) drops, sometimes with basal white tomcntum, 
hollow, with white mp.:elial cords at base. ANNUi.US an ascending funnel with 
small flaring part, off white, with golden drops on underside. SMELL none. 

BASIL>IOSl'ORES [105,6,5] in side view 5.9- 7.4 x 2.9- 4.1 µm, av] x avw = 

6.3- 6.8 x 3.5- 3.9 µ.m, Q = 1.5- 2.15, avQ = 1.7- 1.85, oblong-amygdaliform, 
with rounded apex, in frontal view oblong-ovate, with guttuk, thick­
walled some with a hint of an apical germ pore, young spores in particular 
congophilous, cyanophilous, dextrinoid, when young dearly metachromatic 
in Cresyl Blue, 1.itcr less evidcntlr so. BAsro1 1' 13.5- 27 x 6.0- 8.5 1.nn, with 4 
sterigmata, without damp connection. LAMELLA EDGE sterile, with a band of 
cystidia. CHEILOCYSTIDIA 22-50 x 6-13 µm, narrowly davate to subutriform, 
some davatc, some slightly strangulated, subtly variable in shape, slightly thick­
walled, and colourless. PLEUROCYSTIDIA absent. PtLEUS COVERING cutis-Jikc, 
maJc up of strands ufhyplldc wilh up 1<> 5 col,,ured clements in a r,,w; terminal 
elements, slightly differentiated and wider than penultimate clements, 27- 95 
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Fm.2.Le11cma1.aricus,Jacrytus - A.sporc.s.,8.b.isidia.C.chcilocy•tidia. 
D. pileus co,·eringclements (all from Balsley, 30 Aug. 2007). Scale bars are JO ~m 

x 5-12.5(-23) µm, with rounded apex; pigment brown, intracellular in big 
blob, or pariclal and incrusling, in all clements, also the terminal one~. CLAMP 

CONNECTIONS absent. 

HABITAT & DlSTRlBUTJON - In small groups, on decayed wood, most likely 
from Q11erws rubra, in a deciduous forest (old growth Q11ercus rubra plus 
various other deciduous trees); so for only known from one spot at the type 
locality in New Jersey. July- Sept. 

C..01.UC.TlOXS ~XAMIXH>- US.A., New Jersey, Humerdon C.o., l.ehanon. Oakmms 
Mycological P,e_..,m,. 12 luly 2006. R.IL Balsley (nrlTS GU903308); ibidem. 8 S.,p1 
2006. R.ll. Balsley; ibi<.km.11 S.,pt 2006, R.B. llalsley (nrlTS GU903309)(1folotype, 
UC); ibidem, 26Aug2007. R.R. Balsley; ibidem, 30Aug 2007. ltB. Balsley. 

Discussion 

Le11C0(1g(11"icus d(icry111s is characterized b)' brownish tinges in the pilcus, the 
golden drops exuded on the basidiocarp surface, and microscopically by the 
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Ch/orophyllumrachodesecv2106AF482849 

"La.1ener"v00751GQ329043 
19 

La. americanus,cv2454AY176407 

73 
~Larradiscagroupecv2299GU903299 

-10changE!S ~
11

Latrodiscagroupecv3287GU903300 

7 18 L. arrodlscagroupKV3380GU903301 
9 11 Lalrodiicag,oupecv3261 GU909511 

14
3 LotrodiscogroupE'Cv3164GU903304 

100 7 Latrodiicagroupecv3415GU903305 

1 
5 

Leucoagaricussp.ecv326SGU903302 • 

14 ° Leucoagaricussp. ecv237SGU903303 e 
83 14 "La.melanorrichus"v02263GQ329054 

100 Lc.heinemanniiecv2101AF482864 
22 L.d.phoeosticfoPA252AF079739 

7 
L.cf.phoeosricraTNS170SGU903307 

-- 36- La. infuscarusecv3298EU141943 

FJG.3.Phylogrambasedonparsirnonyanaly,esofthenrlTSregionotaS<>le<:tioJ1ofU,"'°",:.aricus 
and Ur"'°'oprim"5\Wcies with brown toblackcobi.·,ctibyscalcs made up of repent hyphae 
on the pilcu• surface. ·nie one and only most Jlarsi111o nious tree is pre..:ntcd. bas..>d on 21 l 
informati,·echaracters. Thenumbersabove branchesrefortothenumberofchanges, those 
below, in i!alics, to boom rap values. "Jhe symbol • indica1es the p1tsence of exuda1es. The 
newly described speci<--sla. duaylus is highlighl<->d. Cl,/uwpl,yl/urn ,..J,u,Je, and L.. um.,,.-,'.umu, 
areoutgrouptaxa. 

relatively small spores, the narrowly clavate cheilocystidia, and the cutis-like 
pikus covering with intracellular and incrusting pigments. 

It is close, both morphologically and molecularly, to the European species 
t,L foma, which differs in having smaller basidio..:arps, slightly longer and 
wider spores, and more cylindrical cheilocystidia (Orton 1960, UljC 1984, 
Vellinga 200 I). These morphological differences are small and subtle. The nr!TS 
sequences of both taxa are quite different (frG. 3), with at least 50 different base 
pair positions in the ITS! alone. 
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Drops on the basidiocarp surface arc not restricted to these two species, 
but arc found in many species in the Le11co(lgarims/Le11cocoprim1s clade of 
the Ag1irirnceae, such as Leuwcoprim1s cepisripes (Sowerby) Pat. (scnsu Lange 
1935), and Lc. locrym11nsl:K.A. Kumar & ,\fanim. The former of1cn has drops 
on its greyish pileus, stipe, and annulus, but the spores have a germ pore, 
and the cheilocystidia are big with an apical excrescence (e.g. Vcllinga 2001). 
Leucocoprinus /acrym1ms from India also has spores with a germ pore, stains 
reddish when damaged, and has long, cylindrical chcilocystidia (Kumar & 
i\fonin1<,han 2004). 

Neither the origin of the drops, nor the composition of them is known for 
this group of fungi. Many polypore species exude drops during the growing 
period, and it is known that Pse11doi11011otus dryadeus (Pers.) '[ Wagner & 
M. J1isch. cxudates have a negative effect on the growth of gram positive bacteria 
(Bh1ekwell & Adams 1985). 

Other species that bear some resemblance to the presently described species 
arc the following: Leucoa.,:arirns brmmeocin.,:11/arm (P.D. Orton) Bon, known 
from the United Kingdom (Orton 1960) and Italy (Migliozzi & Perrone 1991), 
lacks drops, is red-brown on the pilcus, and has a brown-rimmed annulus. The 
brown -scaled /,i:1. /mm11eos1p111muloms P. Mohr & Diihncke, described from the 
Canary Islands, is clearly different because of the spores with a distinct germ 
pore and upright cylindrical to narrowly lageniform terminal elements in the 
pi leus covering, and the narrow, cylindrical cheilocystidia (Mohr & Ludwig 
2004). Leucoagdrirns infusrntm Vcllinga is another brown-squamulosc species, 
with a cutis-like pileus covering; its brown pikus centre contrasts with the 
white background, and the absence of drops and the narrowly davale lo almost 
capitate cheilocystidia differentiate it from La. dacryrm (Vcllinga 2007). 

Sequences of species with comparable, but almost black pileus coverings, 
such as L. ,1rrodisca Zeller, L11. mela11otric/u15 (Malcm:;on & lkrtault) Trimbach 
and Le. hei11em111111ii Migl., have been added to the group for comparison with 
/,i:4. d,icrytu., anJ / ,11. fr11a, along with some unnamed species from California. 
Grey-brown species with drops on the basidiocarps arc indicated in the resulting 
hypothetical phylogeny ofF1G. 3. 'This group is species rich, with representatives 
all over the world, and desperately in need of morphological revision. 

The species described and depicted by La Chiusa (1999) as La. tener is 
different from the original as dc,;crihed hy Orton (1960); it lacks drops, the 
pileus covering is made up of velvety patches, not the cobwebby patches of 
La. rener, and its nrJTS sequence (GenBank accession number GQ329043) 
differs significantly from the Dutch collection of La. re11cr (GcnBank accession 
number AYI76444; FIG. 3). Likewise, Migliozzi & Coccia's interpretation of 
{,1.L lrnerdiffers from Orton's concept (Migliozzi & Coccia 1990, Vellinga 2001), 
though an nr!TS sequence is not available for their specimens. 
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It is possible that Ld. ddcryrus was described under a different name from 
North America, a lthough the presence of droplets on the basidiocarps is not 
mentioned in any of the species descriptions, nor in the keys to the Lepiot11 
species provided by Murrill (191'1) l!nd KllulTmlln (192'1). Murrill incl uded 
in his key all the species known at that time, and described by Peck, Morgan 
and ot hers. The presence of droplets could have been not iced by the collector, 
but interpreted as unimportant or the result of external factors, such as rain. 
Reid (1995) did not report the presence of drops on Ld. twer basidiocarps, 
though Orton (1960) in the original dt:Scriplion, d id no ti ce lhem. Reccnl l}', 
the presence of drops was omitted in the description of L. f11rfi1mceipes Han 
C. Wang & Zhu L. Yang, a new species from Yunnan, China, and northern 
'Jhailand (Wang & Yang 2005). 'Jhis species is common in northern 'Jhailand, 
where the first author has repeatedly collected it; drops were always present on 
stipe and an nulus, lcl!ving dark spo1 s on t he l!rmulus margin. 

This paper hopefully will draw attention to the taxonomic significance of 
exudate drops on the basidiocarps oflcpiotaceo us fungi, and will also provide 
a stimulus to investigate this group of beautiful fungi in the eastern parts of 
North America. 
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A new pathogen of scale insects, 
Aschersonia fusispora sp. nov. (CJavicipitaceae) 

from Guangxi Province, China 
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Abst racl - A new ananx,11,hic spc.: ics, 1\ sd,.:,.,.,,,ria fu,i sportl, i, dcsuib.ed and 

illustra1ed based oncolle.tiom from a nalllral fores1 in Gua11gxi Province of Chi na 
The specie,. which occurs on unidentified Coccidae larvae, is characterized wi th 

thinl y puhinatc, slightlyrorwex,p;,leorangestromatathataresurroundcdby abrood 
n-.emhranoush}·ro1ha>llus,wideo;1iolaropenings.aodaO.J-0.5 tnne<>nidia lwicl!h 

Key words - cntomopa!h~cnic fungus, h•xonomy, new taxa 

Introduction 

Species of the fungal genus Ascl1erso11ia Mont. (teleomorph f-lypocrefla Sacc.) 
panisitizc scale insects (Coccidae and Lecaniidae, Homoptern) and whi tct lies 
(Aleyrodidae, f fomoptern) throughout tropical and (less often) subtropical 
regions, often n:sulling in epizootk evc:nts (Montagne 1848; Pdch 1921; Mains 
1959a,b; Chavcrri el al. 2008; Mongkolsamrit et al. 2009; Qiu & Guan 2010). 
They are characterized by brightly colored pulvinate, subglobose or discoid 
stromata sometimes having a hypothallus, phialidic conidiogenous cdls, 
the presence of pycnidial paraphyses. and unicellular, fusiform, and hyalinc 
.:unidia which an: produced in a mass of copious slime (Pt'tch 1925; Mains 
1959b;Chavcrrictal. 2005,2008). 

During a survey on the biodiversity of insecticidal fungi in Guangxi 
province of China in 2008, two specimens of cntomopathogenic Ascheno11i11 
were collected in evergreen broadleaved forests of the I [uaping National Nature 
Reserve and the Maoershan National Nature Rescr\'e. '01e general morphology 

· c o,resporKlingauchor 
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of the specimens, such as flask -shaped pycnidia formed in stroma, slender 
branched conidiophores, fuso id conidia, and parasitism on homopteran insects, 
fit the generic concept of Asd1erso11in. The narrow and short-fusoid conidia, 
thinly pulvinale, slighlly convex, pale orangc stromata, and the presence of 
a broad membranous hypothallus differ from any described AsclJerso11ir1 
species. 

Materials and methods 

Two collcct ions from Guangxi province were sludicd. Conidiomala wcrc 
carcfully dissected with a razor blade and mounted in water or lactic acid mixed 
with cotton blue on a slide. The methodoffungal measurements and microscopic 
features used in th is study is the same as that described previously by Qiu ct al. 
(2009). Colour names were described following Kornerup & Wanscher (1967). 
·n1c vnu.::her specimens studied were deposi1cd in thc My.::ology Herbarium, 
Fujian Agricultural and 1:orestry University (MHFAFU). 

Taxonomy 

Ascl1ersoniafusispora Jun z. Qiu, C.Y. Sun & Xiong Guan, sp. nov. 
MvcoBM<1::MB515186 

Stromata pulvi11uta. wl ci,wlaria . .,.. 1,ypi,i, ,k,.,., cvacti, wmpc,ira . .learsum ,parsa, 
hypotl1allum memhrar,aumn,,d 1.5 mm di<lm, 0.5 mmalt11mjlavo h.-mme11m fa,-m,111/ia, 
.<11pt,rfo:iea!iq.,,,tnrificii,utpu.,,;1i, magni.,vi.<ihi/ihu.,praedita. Pywidia/ia.p/,:n,mqo,~ 
sit1go,/a, ;,. m.:dio ;tro,11<1/~ i"'m~rs~. 91 - 126 I"" ~/tu, 61 - 81 µm dimn. Pl,Wlidc, 
cyliudrirue, ad JO µm /011ga~. Paraphy,es py,;uiJiale, praeu11/e<,fi!iforme,,j/e;,.-,,o<tle, ad 
7111,mfo11gar,0.9/"" !"'""·c,,,,idiafi1<0idea,urrin,1""m,11udma2.ll -3.5x0.3-0.5/m<. 

TnE - J.Z. Qiu, C.Y. Sun & X. Guan 367, MHFAFU 20837 (holotypc) on Coccidae; 
HuapingN~tional N~ture Resen·c , Guangxi Prov., Li11gui County, Hu~pi11g , China, alt 

1600 m . 28.X.2008; J.Z. Qiu, C.Y. Sun & X. Guan 388, MHFAFU 20858 (paraty pe) 
on C«cidae; Maocrshan National Nature Rcscr\"C, Guangxi Prov., Longshcng County, 
Maocrshan,China.al1.12oom,29.X.200S 

ETYMOLOGY - Rcferstothefusifor moonidiaofthi,spe<cic,. 

TELEOMORPII: None known. 

SrnOMA TA thinly pu lvinate, circular, slightly convex, consisting of dense hyphae, 
base spreading, forming a brownish-yellow membranous hypothallus up to 1.5 
mm diam., 0.5 mm high , pale orange when fresh , several ostiolar openings as 
hirgc dols visibk on the surf.ice. PYCNIL>JA usu.illy single, embedded in 1he 
centre of the stroma, 91-126 f!m high, 61-81 f!m diam. Conidiogenous cells 
phialidic, cylindrical, up to IO µm long. PARAPHYSES present, linear, filiform, 

FIG.I 1\schm;o,,iaf",i'f><'"'· A: Stroma; B: Pycnidium; C: Longiludinal 5eetion of a fl~sk-shap~d 
pycnid ium: D: Paraphyscs,E:Conidiophoresand conidiogenou, cclls:F:Conidia. 

Sc.alt bars: A- l mm; ll,C,D - SO µm: E- 20 ~m; F - S ~m 
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flexuous, up to 78 µm long, 0.9 µm wi de. CONIDIA fusoid, sometimes narrowly 
fusiform, with rounded ends, 2.8- 3.5 x 0.3-0.5 µm. 

CoMMENTs- Asclrersonia f11sispom is characterized by the pale orange, thinly 
pulvina\e, small stromata, the small conidia, the wide ostiolar openings, 
and the presence of paraphyses and hypothallus. Two previously descr ibed 
species uf Asd1cnu11in , A. microspom Sacc. and A. mi11111ispvm Hywd-Joncs 
& Mongkolsamrit (Petch 1921, Mains !959a,b, Hywcl-Jones & Evans 1993, 
Chaverri et al. 2005, 2008, Mongkolsamrit et al. 2009) also have spores of the 
similar size. However, A. micro~pora differs in having pale brown stromata 
consisting of dense interwoven hyphae and globose or narrowly oval and 
wider conidia (2-4 x 1.5 flrTI), and lacking pycni<lia. A. mi,mli.,J>orn differ,; in 
possessing larger cream-brown stromata (2.5 mm in diam., 2 mm high), more 
voluminous pr,::nidia (350-400 µm high, 300-350 µmin diam.), bigger conidia 
(5- 6 x 1.2- 1.5 µm), and longer pyrnidial paraphyscs up to 150 µm long and 
l.5µm in width. 
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Two new species of Septobasidium (Septobasidiaceae) 
and S. pallidum new to China 

CHUNXlA Lu'·' & LtN Guo•· 
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Reijing /OOJO/,C/ii11t1 
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Two new spe.:ies, &ptobasidir,m ,Nuidionale on /,ilua cubeba associated 
with,\,,/aca_,pissp.andS.a11/ara_,pidi.<onan11nide n1itied1reea,socia1edwith A11!ll(',a,pi.< 

sp.,aredescribed.Septoha,;idi1m1pal/id"monl.a11/)1uey/,.mbu11gca11u,n,Z:,im"/am, 

andl'ymspluzrocarp,,isnewtoChina 

Ke)· word, - Puu:i,iiurnyucte,:. &i,rub..,iJiab, taxonomy 

Previously. a new species of Septobrisidium was found in Hainan province (Lu 
& Guo 2009a). In December 2009, many specimens of Srplobasidium were 
collected from the same area. Among them, an additional two new species arc 
dcsuibcdasfollows: 

Scptobasidi11111111cridio11ale C.X.. Lu & L Guo, sp. nov. FJGS.1-7 

MvcoBANKMB51&>6o 

Ba,Miomala ..,,.,pi,ra/a, 4- 8.5 cm k,,.s,,, 1- 6 cm l,at«. ,alba ,-d hru,mrn, m,,tgi11e 
determitl(lla,mperficielaevl(lvelvul11tit"', ill,echotael?/0- l()()()/,mcra,w..Sr,bkulum 

hn11mer,mvelhyali111,m,20- S01""cra.<s11111.Col11m11ael1yalit1a(vdhr1wuro/ae, ,10- 130 
µmalrne,40- J40/"" latae, exl,ypl,i,J-4µml«ri,rompo,irae,,,.peruena,a,><ael<u1<'.<lralo 

1,ypi,arr.mSl!0- 78Ujlm altoformm&, itJle-rd"m <Ira/a lwriw111alia forma11r~s. Hym,mi11m 

40- 90 µm cra«um, hyalillum V<'I bru,m,,..m. Basidia rydindrica, recta vel curvala, 
,1-alfolaria,27- 36x7- 9.5µm,hyalim,velbrwmrola . Siticp,oba,idio.&,iJio,pon,etiO/l 
visae.f/m1>/oriae.>·hypl1isirregrdaritcrspimlibmron,fa11/i,a. 

TnE: On I.it"'" cul,,,ba Pers. (Laurar<>ae): China. tlainan, Bawangling, Nanchahe. alt. 
600 m, l LXJl.2009, Y.F. Zh u & L. Guo 12!1, HMAS 210076 (hoto\)'pe), assoc1a1ed with 
A11/ntmpis .,p.(Dia.<pMMa~) 

·cor1tsponding~uthor 
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F1G. I. Basidia of S..ptoba,iJium muidio,ialr (llMAS 240076, holotypt,). 

Basidiomata on trunks and branches, resupinate, perenniaL 4- 8.5 cm long, 1- 6 
cm wide, white or brown; margin determinate; surfa..:c smooth or velutinous. 
In section 840- 1000 µm thick. Subiculum 20- 50 µm thick, brown or hyaline. 
Pillars hyalinc or brownish, 40-130 µm high, 40-340 µm wide, hyphae of 
pillars 3- 4 µm thick. Hyphal layer 580- 780 µm high, sometimes forming a 
horizontal layer. Hymcnium 40- 90 µm thick, hyalinc or brown. Basidia arising 
directly from the hyphae, cylindrical, straight or curved, 4-celled, 27-36 x 
7- 9.5 µm, hyaline or brownish, without a probasidial cell. Basidiospores no( 
seen. Haustoria consisting of irregularly coiled hyphac. 

REMAII.KS: Morphologically, Septubasidium meridiunale is similar to S. scplu­
basidioides (Henn.) Hohn. & Litsch., from which it differs in having short 
pillars (10- 130 µm vs350- 150 µm) and smallerbasidia (27- 36 x 7- 9.5 µm vs 
40-55 x 8.4-10 µm), and sometimes forming a horizontal layer. 

Sc/Jlobusidium uulucuspid is C.X. 111 & L Guo, sr . nov. 
Mn;oBAN~MB;1&>61 

BasiJiomatares11pit1ala,O.l lcmlonga,0./ 5cmlata,albavelcinna,Mrnrohrun,•,a, 
margfoe i11ddermi11nra, -"•perfide la~via vel ...,/,,,i<ia, fo .<ecti,me .¥.0-.SSO 1•rn cra«a 
s .. bicul11rnbr1m,1e11,n, 30- 501u11cra.,.,;,.,r,. Col11mr,arl,yali11a.,wlbru,weola...200- 260 

/'"' alrae, 20 120 I"" !atac. flyme11i11m 50 80 I'"'"""""'· Ba,idia ~ydimlrica, r.-cla ·,d 
wrvara,4·c.dl,,/aria.28- 50><.'i- /()/<m,1,ya/i..,....,/h,-um1"U.Ra.<idin.<pnrae,.,.,.,;droe"'I 
n:uiform«, /0- /6x ,J- 5.511m. Si11eproba.iJio./1"11,tvri<le~-l1ypl1i,irreg"l"n·tn,pir<1lib,., 

1'1Gs. 2 7. &ptoba.siJium rneri<ifo11ale (HMAS 240076, holotype). 2. llasidiomat3 on trunk. 
3- 4. Sectiom ofbasidioma1a. 5- 6 . Basidia (arrow~). 7. Haustoria 
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Fm,8.Ba,idiaofS~p1obasidiuma1,lacaspidis(llMAS240074,holotype). 

hn: On unidentified tJ'<'C [probably ,\'oo/itua •p. {Laurauae)]: China, Hainan , 

Jianfcni,:Jing.al1 .900rn, ll.Xll.20Cl9.S.H.Me2S03.HMAS240074(holol)"IIC) ,n~ial~xi 
withAulaca..<pi.<sp.(Dia,pididad. 

Basidiomata on t runks, resupinate, subcircular or irregular, often confluent 
0.2-7 cm long,0.1-5cm wide, white or einnamon-brown;margin indeterminate: 
surface smooth or velvety. In section 360- 550 µm thick. Subiculum 30- 50 µm 
thick, brown. Pillars 200-260 µm high, 20-120 µm wide, h)•alinc or brownish. 
Hymenium 50- 80 µm thick, with irregularly arranged upright hymenial 
hyphae. Basidia arising directly from the hyphae, cylindrical, straight or 
curved, 4-ccllcd, 28-50 x 5-10 µm, hyalinc or brown, without a probasidial 
cell. Stcrigmata conical, 5- 13 x 2 µm. Basidiospores ovoid or renifonn, 10- 16 
x 4-5.5 fllll, pale ye ll owish hrown. Hausloria .:onsisling or irregularly coiled 
hyphae. 

REMARKS: Sq1/p/msidi11m ,mlrm1.~pidi.~ is simi hu lo S. 11,1/lidum, but differs 
mainly in having indeterminate margin, smooth and velvety surfaces of 
basidiomata, and tall pillars (200- 260 µm vs 84 µm). Septobasidium pallid11m 
has determinate margin, non-velvety surface ofbasidioma, and short pillars. 

Recently, several specimens of a.'frplobasidium sp. on Zrmtlwxylum /Jrmgewmm 
and Pyrus plweocarpa wue collected in Sichuan pro\'ince. They were identical 
to a specimen of Septobasidium sp. on Zm,tlwxylum simulmrs previously 
deposited in our herbarium. No basidia were found in the specimen. The 
fungus is identified as S. pallidum. a species unrecorded previously in China: 

FIGS. 9- 12. SPptobasid;..,,, aulaca..<pidi.< {HMAS 240074, holo1 ypc) . 9 . Ra<idiomata o n lrnnk . 

10. S..-ction ofba5idioma. 11. !J.asidia (1>rrow5). 12. l[auw»ia. FIGS. 13- 16. S,p10W,idi"m 
pallidi,rn(HMAS 199578). l 3.lla,idiomal.Jontrunk.11.S..ction ofbasidioma. l5.Hasid ium 
(a rmw). l6. Hau.11oriA. 
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~JG. 17. lluidia of SeJ,tobasidi"m pallidwn {HMAS 199578). 

Septobasidi11m pallid11111 Couch ex l.D. GOmcz & Henk, Lankcstc1 iana 4( I): 88, 

2004. 

Basi<liomala on trunks and bnmchcs, rcsupirrnlc, subcircular, 0.2- 7 cm long, 
0.2-3 cm wide, patches frequently confluent, tilleul buff, yellowish-brown or 
brown; surface often smooth, with mounds and wrinkles, sometimes cracked; 
margin determinate, white. ln section 220-510(-720) µm thick. Subiculum 
20-60 µm thick. Pillars 40-90 µm high, 20-140 µm thick. Hyphal layer 
100- 400(- 600) µm high. Hymenium 50- 100 flrll thick. Basidia arising directly 
from the hyphae without a probasidial cell, cylindrical, straight or slightly 
curved, 4-ccllcd, 17- 38(- 42) x 6-12 µm, hyaline or brown. Sterigma\a 12- 27 
µm long, 2- 3 µm wide. Hymcnial hyphae irregularly arranged. Basidiosporcs 
not seen. Haustoria consisting of irregularly coiled hyphac. 

SPliClM~NS liXAMINED: On Z,mtlw.,ylum h1111ge,mum Maxim. (Rutarn,e): China . 
Sichuan. linp,rng, alt. 1100 m, 15.Vlll.2009. S.H. He. C.X. Lu. Y.F. Zhu & L. Guo 2630. 
HMAS 199578; /inyang. all . 600 m, \5.Vlll.2009, S.H. He, C.X. Lu. Y.F. Zhu & L. Guo 
26&>, HMAS 196491; /iny~ ng , Wuke, alt. l 100 m, 15.Vlll.2009, S.H. He, C.X. Lu, Y.F. 
Zhu & L Guo 2681. HMAS 199582: Jinyang. Mufu. al!. 1600 111. 15.Vll[.2009. S.H. He. 
C.X. Lu. Y.F. Zhu & L. Guo 2685. HMAS 196487; Mianning, Manshuiwan, Ganghc, 
alt 1740 m, 24.Vlll .2009, S.M.1-le, C.X. lu, Y.F. Zh u & L Guo 2789, 1-lMAS 196493; 
XiJe, Mian,han. lxngxiangying. alt. 2300 m, 23.Vlll.2009. S.H. He. C.X. Lu, Y.F. Zhu & 
LGuo278LHMi\Sl96492 

On l.ant!m~ylum simui,ms Hana, (R,.taceae) , China. Sichuan. Hm)"uan. 14.Xll.1937. 
Y.1-lu,HMAS 10165. 

On Pyr,,.,pl111eocarpaRchiler{Rn<ac=e), China. Sichuan. Xidf. Tanshan,all. 1860,n, 
23.\1111.2009. S.11. Ile. C.X. lu, Y.F.Zhu & L Guo2784, IIMAS 199628 

To date:, 26 species ofSeptubasidium have bern reported in China (Sawada 1933, 
Couch 1938, Teng 1963, Tai 1979, Kirschner & Chen 2007, Lu & Guo 2009a,b,c, 
2010, Lu ct al. 2010) including the three species reported in this paper. 
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Al>stra(l - Two new spc.:in oft he genus f/dmi11tl,mpo,- ir,m arc reported from China· 
H. b,,m/,,mcoia and fl. lwmme,r,e. Type specimens are deposi ted m the Herbarium of 
Henan Agrku liur,1 Univcrsity: Fungi (HHAUF). 

Key words - i}'Stcm~lics, h)l'homy.:etci, saprol:>es 

In the course of a survey of Nelmi111lw5J>0ri11m species in Ch ina, our p revious 
research revealed eleven new species and five new records from China (Zhang 
ct al. 2003, 2001, 2007, 2009). In this paper we dcs.::ribe two new species of this 
genus. Spe.::irnens studied arc deposited in the Hcrharium ofHenan Agri.::ultural 
University: Fungi (HHAUP). 

Hcl111i11t/1osporim11 bambusicola Meng Zhung, H.Y. Wu & Zhen Y. Wang, sp. nov. 

M,·coBANKMB5 167 15 FIG.I 

Ir, mlmrMo ml/1,rali colotriae ejfr.sne, o/rae, pilo=. Myulium plerr,mqi,e immers11m 
Strom<>/<> f>"rlim rnperfi<i<>lia cl, p,,rtim immcrso., <>trohrmmc<>, ps,:11Jopa.reru;/1yma/i«,, 
JO I"'' a/ta, 25 /"n /ala. Conidiopl,ora sing11laria ,piu laterib11sq,,e hypl,arnm wl 

fascicula taastromataq,,oq,,e,oriunda,,implicU>,cy/i11drica,rectavelfle;,.1wsa,,ept<>la, 
levUl, br111111ea, i,11,.,,./,,,n apiam """"'" p,,llidior<>, SS -2./7 µm /011xa, 4- 6 1•m ~rassa, 
pori,,01,idiiferi,adapk,m,eti,ifra l- ls,:ptampempraedira.C.midiaobdawta, recta 
...Jfk.,.1ww.,levi«,/"'llidebrmmrn,5- 8-,/i51,,,;q,ta/a,J6-6611m /,,nga,6- 1/ i,mcm~'«. 
apfrem....,.-.u,ad2.Q 4. Sµmxradatimall<'""a/a 

Hm.on·rE: ON n~.AD llAMR!l.'<A SI'. CUT.>1 , Sichua11 , China, 16. Vil[ 2001!, coll. Z.Y. 

Wang, I-IHAUF .. 0266 

• Supportedby1l,eNationalS"atural Sci~,KeFoundation ofChina(308700 l8and 30970016) 
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F1G. I lfd,nilltlw,po,iumb.arnb11,icolu(CJ. hok>type. bar - SO ~m) 
Conidia ond oonid iophoresonnaturol subs1ratum 

Colony effused, black, hairy in the substrata. Mycclium mostly immersed in the 
substrata. St rmnata partly supnficial, parlly irmnnscJ in lhc suhslrata, dark 

brown, pseudoparenchymatous, up to 10 µm tall , 25 µm wide. Conidiophores 
arising in fascicles from the upper cells of the st romata or solitary from the 
swelled cell of the mycdium, simple, cylindrical, straight or fl cxuous, thick­
walled, smooth, brown, paler towards the apex, 55-217 µm long, 1- 6 µm wide, 
with well-defined small po res (conidiogenous loci) at the apex and laterally just 

beneath the upper 1-2 septa. Conidia straight or slightly fl cxuous, obdavate, 
thin-walled 1- J .5 µm thick, smooth, pale brown, paler towards the apex, 5- 8-
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distoseptate, 36- 66 µm long, 6- J l µm wide, narrowing towards the apex to 
2-4.5 µm wide, scar not distin.:t at the base. 

Cm,lM ENTS: Cooke ( 1892) published Nelmintlwspori11m bambusae on Bambusa 
spi11osn lloxb. ex Buch.-Ham .• a species distinguished by fewer distoscpta (3-S) 

and slightly larger (60- 70 µm long, 12 µm wide) conidia with slightly thinner 
(:,;1.5 µm) walls. Although the two species inhabit identical subslr.itcs, we 
feel that the morphological differences, while minor, support naming a new 
species. 'Jhe new taxon also resembles /-1 . so/111ri Durieu & Mont. (Ellis 1961) 
in its conidial shape and si1.e. I lowevcr, f I. sola11i is a pathogen on solanaceous 
hosts, has larger coniJiophores (120-600 µm long. 9-15 µm wide al lhe base, 
6- 9 µm wide at the apex), and slightly thicker(~ 2 µm) conidial walls. 

Hcl111i11t/1osporim11 luma11c11sc Meng Zhang, H.Y. Wu & Zhen Y. Wang, sp. nov. 
MvcoB..:,i,;MB516716 FJG.i 

/u mh,trMll .,,ut,ra/i mh,ia~ effr,.<ae, atrae, pi/n.<ae. Myulium p/£rr,mq,,e imm~r.<1,m 
Stromllla m,lla. C.midioplwra si1tgr,/arn< v,;/ 2 - 3 fo><e~11l«ta ex ,pia: foterih11,qo,e 
hypl,arr.m ori111rda. recta wl flexurua, cyli,ulrica, s.>ptara, /~v,a, bnmnea v~l atrohr,m,rea, 
i>rladrom apicem ,·.mu., pallidiora, 70- 2261,m louga, 5- 71,m cras.<a. pori, amidiiferis 
aJapiwnetinfral - 3<Lplas«perapraedita. Umidiaobdavala,m:1awlc«rvata,levia, 
moderatehr111mea, ap,um verms p,,1/idio,-.,, 4- 12·di,toseptata, 56- 127pm kmsa, /O- J4 
I'"' cra.<.<a, apire,n ,·erc"s ad l - 41,m gra,larim atre,11,ata, hmi cicatriu maj11.<(;1'!a fusca 
praedita. 

lfol.OT\"PE: On dead branc~ of an unidentified tru . Zhangiiajie. Hunan, China, 2 IX 

2009.ooll.M. Zhang.Tllli\Uf,.0151 
ETVMOlOGY:L'\amedfor1hecollectiooloc.ality(province) 

Colony effused, black, hairy in thl' substrata. Mycd ium mostly immersed in 
the substratum. Stromata absent. Conidiophores arising solitary or in fasdcles 
from the cells of the mycelium, simple, straight or llexuous, septa at 17- 31 µm 
intervals, thick-walled, cylindrical, smooth. brown, 70-226 µm Jong, 5-7 µm 
wide just above the base cell which 8.5-14 µm wide, with well-defined small 
pores al the apex and laterally beneath the upper 1- 3 septa. Conidia obclavate, 
straight or curved, thin-walled, 1-1.5 µm thick, smooth, middle brown, paler 
towards the apex, 4-12-distoseptate, 56-127 µm long, 10-14 µm \\'ide in the 
widest part, narrowing towards the apex to 2-4 µm wide, with a blackish-brown 
scar at the base, I.Sµmthick. 

COMMENTS: The new species is most closely related to Ndmii1tlw.~pori11m 
dnlbergiiie M.B. Ellis in conidial morphology (shape and size). H. dolbergi11e 
differs from this fungus by its much larger(J00-550 µm long, 10-1 2 µm wide) 
conidiophores that arise from stromata and thicker ( e! 2µm) conidial walls. 

The thinner conidial wall may be helpful in distinguishing both H. lw,umense 
and//. b11mbu$ico/a from other I Telmi11tl,ospori11m species. 
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.8 

Fi,.,.2 /klmitlll""l""iumliu11<111tltJc'(C!C bok>lyp1,. b...- = S011m) 

C<>nidiaandconidi<>rh<>res<>nnalunil , ubstratum 
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,\bstract - A new SJ>ecies of arbu;cular mrcorrhizal fu11gi, Glumu, w11<lid11m is 
dcs.:r ibcd. The species produces spores singly in the soi l. Spores arc white to ,·cry 
pale yellow, u,uallyglohme tosuhglohmc, 87 - l 57 1undiam. Spore wall consi,1sof 

twoadhcrcntlaycrs..lheoulerla)'crishyal ine,mucilaginous,artdstainsverypa lepink 
in Melzer's reagent. 'This l~yer can be obscn·ed in young spores and ohen degrades 
al macurity. The inntr la)'N is hyaline and lamina1ed, bu1 occuinnally the innermn.<1 
group oflaminae arc pigmented a pale ycUow to give Che impression of two sepa rated 
layers. 

Rc,11111c11 - S., Jc.crib<, un~ nuc,·a csp<.:cic de hunJ,"O fonnador de micurri"'°s 
urbus.:ulares. Glo,m15 ca111Jid11m. La cspecic produce csporas librcs en cl s~lo. Las 
espora, ,on blan<:as a amarillo muy p,ilido, usualmemc globo<.1s a subglobosa,, 

87- l S7 µn1dcdi.ln1dro.LipareJdclaesporaro1,sistecn do.scapas adhcre,1tc,.Lac:apa 
externaamenudosed<'gradaconlamadurez,eshialim, mucilaginosa,yse tiiie, s61o 
en la s esporas j6venes. de rosac:lo mu y p~lido en roc1ivo de Mel7.('r. L, capa in1ema es 
hialinay la111inaJa.pcro a,-.:ces clgruj>o,mlsintcrnodc l.lmina,aparccc pig111cntado 
deamariUoclarodmdolaimpresiOndcdO<Scap,lS6Cp3Tadas 

Ke)' worJs - classification, mok-cular phyl<.>g<!ny, species d~scription, taxonomy 

Introduction 

In studies of arbuscular mycorrhizal (AM) fungal ecology in an old field plant 
community on the campus of Duke University in Durham, North Carolina, a 
new species of (;/omu5 was discovered with spores that were white to opaque 

~ Deceased 
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when old (Bever ct al. 1996, 2001). This fungus was subsequently used in 
multiple experiments on plant-soil feedback (lkver 2002), context dependence 
of plant i;rowth promotion (Reynolds ct al. 2005, Reynolds ct al. 2006) , effects 
on pl.ml tolerance and defense agllinst above-ground herbivores (Benne1l & 
Bever 2007, Bennct\ et al. 2009), fungal competition (Bennett & Bever 2009) 
and preferential plant allocation (Bever et al. 2009). In the present paper, we 
describe this as a new species, Glomus ccmdidrm1, sp. nov. based on morphology 
of mature spores as defined for the genus Glomus by ,\forton ( 1996) and Stiirmer 
& Mor1on (1997), and lhe rm,lccular s1udiL-s of sequence from lhe large subuni1 
(LSU) of the nuclear ribosomal (nrRNA) gene. 

Materials and methods 

Samplesconsistingofsoiland rootsfragmentswerecollectedfrom therhizosphc-re 
of Alfom, vim'llle L., Anrl,ox,mtlu,m odorawm L., Plantago l,mceolata L. and Paniwm 
.<phaemcarpon Elliott growing in the field plot. Soil, were mixed l:1 (v/v) with silica 
sand that had b~'Cn aulodaved for I hour al l20°C, then placed in gr~'Cnhousc D~-cpolsM 
(Stuewe and Sons, Corvall is, OR), and seeded with either Sorg/mm h"l<'P<'IIU (L.) Pers. 
or 5o,glum, biwlor (L) Moen<eh separately. In addition. rhizosphere soil was wlleded to 
cstablishtmpculturcsusingthcabovefieldplantspecicsashostsasdescribcdbyBever 
ctal.(1996).Cultureswcremaintainedinacoolscasongrccnhousc(4- 2\ 0 C)atDuke 
Univcrsity.Atier20wkandoncedried in situ.potcontcntswcreharvestedandstorcd 
at 4uc for 2 mo. Sporulation of the nc-w Glomus sp. was particularly abLmdant with 
Pa. spJmaocarpon (note Glomus candidum - Gl sp. DJ in Bever ct al. 1996. - GI. "wl,i/;.,~ 
in Bever et al. 2009. " GI. hyali,mlum (ined.) in Msiska & Morton 2009). 

Spores were extracted from soil by wet sieving and decan ting followed by 
centrifugationina20- 60%sucrosedensitygradient(Daniels&Skipperl982).Healthy 
spores were pipetted onto rootsofl0-l2d old S. bico/orscedlings. Each inoculated 
seedlings were then lrJnsplantL-<l into 4 x 21 cm Conc-lainersm (Slucwe and Sons, 
Corvallis. OR) containing a sterile loamy soiband mix (1;2 vi\"). adjusted to pH 6.2 and 
grown for 120 d in a growth room at the International Cllllure Collection of(Vcsicular) 
Arbuscular Mycorrhizal Fungi ([NVAM) at West Virginia Univcr5itywith a temperature 
rangeof2l-28°C,225µmolm ·1s·'lightintcnsityand al4-hphotoperiod. 

Once monospccific cultures ofG. ca,ididum wassuccc55fuJlycstablished, the contents 
ofsclc<eted Cone-toiner.,m were placed in the center of 15-cm pot. surrounded with the 
same growth meditim described earlier, seeded with sudan grass (Sory:/111111 swfom.'ftse 
(Piper) Stapf and grown for another five months. "[his isolate (deposited in JNVAM as 
NC268)andsinglesporeeultures,maintainedaspureculturesformore thantenrcars 
in the Bever lab colle<elion, were used to describe the new spedes, G. candidum. 

Spore size was mea1mred with an ocular micrometer and color of spores was 
determined under reflected light from a two-branch fiber opt ic illumin~tor(color temp 
) ,mo Kl to co-illumin~1e spores and a printed color chart (lNVAM color chart). ·rhe 
colors on the char t were compc,scd of various percentage~ of the component colors: 
cyan, magenta, yellow and black. Spores were presctsed in 0.05% NaNO, al 4°C. 
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Spores were also mounted in polyvinyl alcohol lacto-glycerol (PVLG) (Koske & Tessier 
1983) and PVLG mixed wi th MelzerS reagent(]: ] v/v) to observe and measure spore 
subccllularstructures. Slidesofthesporeswere incubated in a conventional oven at 
65°C for 24-48 hours and deposited as permanent vouchers al Oregon State University 
(OSC). Corv:,llis. OH; Harvard Universil)' (FH), Cambridge, MA; INVAM, the Bever 
lab collect ion and per~onal colk·dion of W. Kaononghua. Sek-ctcd imagcs of the spon.~ 
were captured by a Sonr CCD video camera on a Nikon Eclipse E600 Microscope. Co lot 
imagcsinthispapcrarcavailablc fromthccorrcspondingauthorupon rcquCM. 

1hc LSU nrRNA gene sequence (GU980757) was obtained from a single spore of the 
new fungus and was simifarlr subjected to various analrscs (BLAST search, similarity 
index) as prl-viously described (Kaonongbua ct al. 2010). Additional LSU nrRNA 
sequences broadly representing the phylum Glomeromycota and outgroups(Morliud/a 
po/yuphala - Afl 13161 and Hasidiobo/m ranam>11 - AFI 13152) were acquired from 
the NCBl'sGenBank and then aligned using Clustal X (v. 2.0) (Larkin ct al. 2007). A tier 
manualinspcctionandediting,aphylogcncticrcconstructionbased onthcNeighbor­
Joining (NI) method with KinrnraS 2-paremc\cr model of nucleo tide substitution was 
perfor med nsing M EGA4 (Tamura ct al. 2007) with 1000 bootstrap replicat ions. 

Taxonomy 

G/011111s candid11111 Furrawla, Kaonongbua & Bever. ~p. nov. 
MvcoBANi::MBs16798 

Spanx,irpit1 ig,iot,i. SporiU i11 w/o si11gi/,itim ~fform,i/ae, urmiuales, g/obosa,, vd 

wbgfohoSt1e, 87- J57[lm diarn.,candid"swlpallide/,.teae.Sporaelunictl,traladu<Wl1>: 
srra1i.<<ll:teriorl,yalino,i11m,111do,cad11co, J.7- 4.311mcra<S11;.<trariss..c11wiol,y,,li,uuv,,I 
p;,llidel,.tei,sul,1ilirerlarni11alo,3.7- 9A1uncms.w.Hypluzesul,1endet1le,6-2 11lrndiarn., 

rect1U vd rea,,vart1e, poru< S11pum,s. Hypluze 1tmict1slrmaJ11ah11,. Myrorrhi::t1e ,'l'sicular­
arl,,., ::u/ re.<ft111m. 

1101.0TYl'Fc UNITED STATES. NORnl CAROLINA: Durham County on D uke 
Uni,·ersity Campus, from an old field on 1h,• oorowr of Al,•xarxl(,r Drive and Uni versi1y 
Ancnue. September 1992, JD&.,,,,, from culture IU·06. Deposited at OSC as broken 
spores mounted pcnnincntly on a glass sli~. and labeled as 'holotype' 

f.TYMoux;y: from the Lalin: 'rnt1Jid11i (whik) referring to lilt' whik~oloroflhe spores 
undcrstcrcomicroscopc, 

Spores formed singly in soil and roots; globose to subglobose, 87- 157 µm 
diam (mean = 125 µm, n = 125); white, with a few spores be.:oming a pale 
yellow color (0-0-5-0) with age. Spores havt a thin "halo" undu reflected light 

(FtG. I.I) when .ill spore w..ill l..iycrs lln: present. 'Oie spore w..ill consis ts uf two 
adherent layers (F tGs. 1.2- 1.3) . 'The outer layer (LI) is hyaline, mucilaginous 

initially, becoming more granular as it begins to decompose, l.7-IJ.3 µm thick, 
often adherent to the inner stru,tural laminate layer, staining very pale pink 

in Melzer's reagent in juvenile spores only. With age, this layer degrades and 
Jecomposes na1urn11y, after which it appears grnnular anJ may ..iccumulalc 
some debris. The inner layer (12) is laminated, 3.7-9.1 µm thick (mean = 
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F1Go11~ l. G/omr,s~tmdid11rn , Refc1tncc Accession S"C268. l , Color and shape of ,pore, under the 
dissectingmicros.:::ope; nolethehaloaroundsonicspores. 2.Sporewallcornposcdbytwo larers 
(LI ,md L2). 3. A ldrgcr llldgnific~li<.>n sl1<Jwi11g •n im1>rowd view ofwdU e<.>1111>0,ili<.>11. 

6 . 1, n • 40). It is often uniformly hyalinc, but in a few spores, an innermost 
group of laminae (suhlayers) is pigmented a pale yellow (0- 15-0-0) to give the 
appearance of lwo separate~ k1ycrs of occ.isionallr l·qu.il thickness. 'This color 
separation is not consistent in all spores. No part of the laminate layer reacted in 
Mclzer's reagent. Subtending hyphae is single, straight or occasionally recurved, 
cylindrical to slightly flared, 6 - 21 µm wide at spore base. Some spores Jack the 
subtending hyphae due to breakage close to the spore base. In mature spores, 
the innermost subl.iycr(s) of the laminate layer of the spore w.ill, u~ually forms 
a thin septum (1.0- 1.7 µm thick); positioned 2- 16 µmin the hyphal lumen. In 
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some spores, the occlusion is a hyaline plug, or the lumen of subtending hyphac 
remains open. 'lhe subtending hyphal wall consists of a continuation of both 
layers of the spore wall. 'The U layer tapers gradually to I µm thick, 20- 25 µm 
from lh csporebasc . 

.\hco1atHJZAE: G. C(mdidum has been observed lo form arbusculcs and vc:sides 
typical of Glomemceae. 

DISTRIBUTION AND HABITAT: This species is known from an old field on the 
.:ampus of Duke University, Durham County, North Carolina. Soil pH in this 
field averaged 5.2. Soil phosphorus ranged from 7.6 to 48.9 kg.ha·' and averaged 
17.8 kg.ha·1• The average percent organic matter at the sampling sites was 1.2 
and lhc range varied from 1.07 to 14. 13. Fungi with similar morphology have 
also been isolated from Indiana, Maryland, and West Virginia. 

MYCORRHIZAL ASSOCIATIONS: Found in the rhizosphere of Al. llineale, An 
odorat11m, Pl. lanceolatn, and Pa. sphaeroalrpon in the field plot. Formed 
arbuscular mycorrhizae on S. bicolor, S. /111/cpc11se, S. s11danc11sc, and Zea mays 
in greenhouse -grown pot cultures. 

MOLECULAR PHYLOGENETIC ANALYSIS: The LSU nrRNA gene tree dearly 
places the new fungus as a member of the G/omu.~ group B (Schwam.Jtl ct al. 
2001) along with sequences from Glom11s daroideum N.C. Schenck & G.S. Sm., 
Glomus et1111icarum W.N. Becker & Gerd, and Glom11s lmeum LJ. Kenn. et al. 
and with 100% st.:itisti.:a\ support (l:1c. 2) . 

Discussion 

Ourphylogeneti.:analysis of the LSU nrRNAgenesequenccspla.:ed G. ca11did11m 
in Glomus Group B scnsu Schwarrott ct al. (2001). This is consistent with the 
phylogeny generated by the f3 -tubulin gene using an isolate of G. cm1did11m 
from Maryland (Msiska & Morton 2009). Both of these studies were limited by 
using only a single sequence from a single spore of the new AM fungal species. 
'Jhus the molc.:ular work cannot test the extent of genetic divergence within 
this species or between G. C1mdidum and other species in this clade. 

Spores of G. nmdidum dilfcr in morphology (rum o1her species in G/omus 
Group B, induding G. daroideum, G. fomellosum DalpC ct al., and G. lureum. 
Spore size range of G. Cil11didum overlaps with that ofG. cforoideum (87-157 
and 70-180 µm, respe.:tively); however, both species differ in their spore 
ontogenies. Whereas fully formed spores of G. claroide11m show four layers 
(Stiirmer & Morton 1997), spores of G. cm1didum develop only two layers. 
Oc.:asionally, the innermost group of laminae (sublayers) of G. ca11did11m 
spore wall layer 2 may appear as a separate layer due to slight pigmentation. In 
addition, the pore of the subtending hypha of G. claroideum spores is ocduded 
either by a sublayer (lamina) of the laminate spore wall layer 3 and spore wall 



106 ... Furr~ zola & al 

o.~ 

AM947665 Glom11s versiforme 

EF067886 Gfomus eb11mei1m 

~--=i,-vo7656Glomusmfilseae 

AF145741 Glomusco,mrictum 

AJ5 l0239 G/om11s coledo1Ji11m 

F1GURE2. ~eighbor-joiningtreeinferred frompartialnrl.SUseqoc1ices;ho1>ingthctaxonomic 
position of Glomu, c,mdidum as a member of the Glom,., ~Group B~ lhe m,mbers on the tree 
brachesarebootstrapsupportvalucsbasedonlOOOreplicationsofthc neighbor-joininganalysis 
(,·alues arc not shown ifit is below 70%). &:quences of Mortierclfo f>olyupl,ala (AF] 13464) and 
Hiwdiobolu,ra11<1nm1(AF!l34S2)1>..,reusedasoutgroups.'Jhc scaleindica tcs\hcnumberofbase 

substihllions1><.>rsite. 



Glomi,s c.mditli,m sp. 11<.)'.'. (North AmcriCll) ___ 107 

layer 1 or only by spore wall layer 1. In contrast, in G. C1mdidum the closure is 
by the presence of a thin septum or a mucilaginous plug. 

When viewed under a dissecting microscope, G. crmdidum spores also 
resemble those of G. lomdlosum because of their similar size range (87- 157 
and 98-142 x 122- 162 µm, respectively) and their whitish to pale yellow 
pigmentation (DalpC ct al. 1992). However, G. Ulmellosum spores have been 
described with a spore wall composed of three layers persisting in mature spores, 
with the outermost one significantly thicker than the first layer of G. ct111did11m 
(4 - 14 µm and 1.7- 4.3 µrn thick, respcclivcl}•) .ind 1hc llcxiblc inm:rmos1 layer 
not observed in the species being described here. 

G/omm luteum forms spores slightly bigger than those formed by 
G. ca11did11m (up to 180 µmin diam) and G. luteum spores have been described 
with four layers, including a flexible innermost layer (Kennedy et al. 1999), 
which is lacking in the spore wal l of G. crmdidum. In addition, C. lutnun spores 
ha\'e been described as pale yellow to dark yellow with a brownish tint in color 
compared to the white spores of G. cm1didum. With age, spores of G. ca11did11m 
may turn pale yellow, but examinations of crushed spores under a compound 
microscope can readily separate G. ctmdidwn from the three species listed 
above based on the number of layers of their spore wall. In addition, in PVLG 
+ Mclzcr's, the outermost layer of G. amdid11m reacts vrry pale pink while the 
reactions are darker pink in G. cforoide11m, pinkish-red in G. /ut~11m and non­
reactive in G. lmndlornm. 

Spores of<.:. e1mdidum bear superficial similarity to other phylogenctically 
unrelated Glomm species producing white/hyaline spores, including 
G. dioplum11m J.B. Morton & C. Walker, G. clarum T.H . Nicol~on & N.C. 
Schenck, and G. mmiihotis R.H. Howeler et al. under a stcrcomicroscope. The 
spore wall structure of G. candidum was initiallr judged most similar to G. 
dfoplu11111m according to Bever ct al. ( 1996). However, even though spore wall 
layers I and 2 of both species arc similar in their phenotypic and biochemical 
properties, lhe laller species also has a flexible layer 3 in ll1c spore wall, which 
ismissinginthcformcrspccies. 

On the rare occasions in which the innermost group oflaminae (sublayers) 
of spore wall layer 2 of G. cm1did11m is pigmented, its spore can resemble those of 
G. clarwtt and G. manilwtis (Stiirmer & Morton 1997). This can be parti.:ularly 
difficult to discern under low magnifica1ion, hut G. umdidum spores never 
reach as dark a tint as do those of G. clornm and G. m11ni/101is. Spores of 
G. clamm and G. manilwtis arc also bigger (up to 260 ~tm in diam) than those 
of G. wndid11m, whose biggest spores reach approximately 160 µm in diam. In 
addition, in G. clarum and G. manilwlis the external mucilaginous layer reacts 
strongly in Me\7.er's reagent (pinkish- red to light purple), while the reaction 
of the same layer in G. w11did11m is very pale pink and only occurs in juvenile 
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spores. Finally. molecular tools clearly identify that G. ca11did11m is a member 
of Glomm group 8, while G. diaplum11m, G. c/,:m1m, and G. mm1ilwtis arc in 
Glomus group A scnsu Schwarwtt ct al. (200 I) (Msiska & Morton 2009). 
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Abslrnct - During• surwy of fungal bio<li\'ersity from Mexican sa,xl b,._,achcs, an 
unoonuno n fungus of the subphyl um M,,coromyu,tiua was isolated from the intert idal 
areaofl'layaParaiso,StateofTaNico.Astudyofcultureisolate;demonstratedthat itisa 
,m,coracwus species bdvnging lo lhc genus Circi11ell~ char6Clcri1.1.,.I by ~1>ora11giuphorcs 
bcaringcircinatcbranchcstcmiinatcdbyF,lobo$CSporangiawilh~rsistcntsporangial 
wall,. S..veralsatxly,oilumplc,pL1cedinsterilcl'<'-sealablepLl,ticbagswel'<'proce•sed 
intht'laburalorywilh in4 h.Plalcsofwrnrn.,alagarinoculakd withD.SgofsanJy 
soiJ,.crcincubatcdl Sd.1hcfungu,prod,iccd sympodially brruKhc-dsporangiop hol'<'s 
with forti le circinate branches bearing one OT two sponngia, OT a single sporangium and 
a>lcTilcs)'inc.Slcrilc,pincswcrclig.hl i11 colorandthcglol>o,;cspora,1giahad1>cr>islcr1l 
wallsbcaring9;lobosc.hyalincsporangiosp0Tcs. lhc charactcrsof thcMcxican isolate 
agreewiththo.,. describcdfor C.m"<ro~.Fewzrgomycetes1udicsha,·cbeenconduc1cd 
in Maico.111akingthisthefirslreconkJ111ocoraCt'ou,fungu,i,olatcJfrornasand 
benchenvironnx,J1t inthecountry. 

Kc)· won.ls - arcnicolous fungi, cndopsannnon, Gu lf Co.asl of M"xico. lropic• I 
seashore 

Introduction 

At the national kvc\, little is known about fungal communities that inhabit 
lhe en<lopsammon in Mexico (Gonzalcz ct al. 1998, 2000). During a sur\'cy 
of fungal biodiversity from Mexican sand beaches, an uncommon fungus of 
the phylum Zygomycorn was isolated from the intertidal area of Playa Paraiso, 
State of Tabasco. A study of the characteris tics of this isolate on culture media 
demonstrated that it is a mucoraceousspecies belonging to the genus Circi11elfo 
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Ticgh. & G. Le Monn., characterized by the production of sporangiophorcs 
bearing circinate branches terminated by globose multispored sporangia with 
persistent sporangial walls. After the genus was monographed by I ksscltine 
& Fennell (1955) , sevenil additional species were described (Hesseltine & 
Ellis 1961, Faure! & Scholler 1965, Patil & Kale 1981, Arambarri & Cabello 
1996). Circinellll currently includes nine species with an apparently worldwide 
distribution (Benny 2006). Members of this genus usually have been isolated 
from soil, dung, fermented cacao beans, musty nuts, and more recently, 
C. lacrymispurn was d(.>scrihcd from hydrocarhon-pollutcd suil frum lhc coas1 
of Argentina (Arambarri & Cabello 1996) . The biotechnological potential of 
Circi11elfo has been explored by Nakagawa ct al. (1995) who performed the 
biochemical conversion of milbemycins with C. 11mbell11ra. 

Materials & methods 

Playa Paraiso is located on thcsoL1theast coast oft hcGulf ofMcxico(i8"24'00"N 
93"13'59"\\I) in the County of Paraiso, a petroleum extradion zone characterized by 
numerous lagoons, estuaries, and swamps. It receives l ,75 l mm of annual precipitation 
with a median annual temperature of 26°C. In this stud y. the beach was sampled August 
]8,2001,dLiringlowtidc;threcsandysoilsamplcsof50gcachwcrecolkctcdandplaccd 
instcrilcZiploc" bagsand were processed in thclabor:atorywithin4 h. ·rhcsurfaceof 
six plates of corn mcalagar(Difco)preparcdwithartificial seawatcr(lns1ant0cean") 
wilh antil,iolics (chlor:amphcnicol 1 mg/ml, penicillin 500 µ!ml, slrcplornf<.in 300 
µg/1111 added after autoclaving) were inoculatcd cad, one with 0.5 g of sand)· soi l and 
incubated 15dat25°C.Afterthisincubation,amucoraccousfunguswastransferred 
to mu,;;or agar (llcsschinc 1954, llcsschine & I'cnncll 1955), potato dextro&<.: agar. 
malt agar and V8 vegetable juice agar without antibiotics for descriptive purposes. 
ThcfunguswasidcntificdwiththckcyspublishcdbyHcsscltinc&Fcnncll(l955)and 
Arambarri & Cabello (1996). The culture and slide of this isolate arc deposited in the 
fungal collection ofHerbario Nacional (MEXU) of the Institute of Biology, Univcrsidad 
Nacional AutOnomadcMexico. 

Results 

A total of 28 fung;i] isolates were recovered from the sandy soil samples of 
Paraiso Beach, and 42 colony-forming units were obtained per gram of soil. 
Circi11dfo mu.swe was an uncommon species with a low relative abundance 
valuc (0.14%). 

Circinella 111115cae (Sorokin) Herl. & De Toni, Syllogc Fungorum 7: 216. 1888 
flGS1-9 

S1•ECJM~N bXAMI.WL>: MEXTCO. Stale of "fabi,sco: P.draiw Co., Paraiw Bead! 

(l8°24'00"N93°l3"59" W), from intcrtidalsoilsond.18 i\uj!;200l, N. M11m,,1,. Fix"'"""• 
M.C Gon::til~::. MEXU 25S l2, deh)"drated •pecimen , ,tide and cultun, MGSW20 
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Fius. ], 2. Ci,cind/., mU:.<:(1~. l. Colon)' a~1>earan.:e Oil VS vegetable juiu, agar after 7 day• at 25°C. 
2. Colonyappcaraocconpotatodcxtrok:agnraf!cr7daysat25°C.Pc1ridishcs:lOOmmdiam. 

Mycclium forming a uniform, dense colony on the surface of the agar, relatively 
slow-growing, reaching a diam. of 75 mm after 7 days at 22- 23°C. Colony 
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3 

-:i- ., 

8 --9 
F1vs. 3-7 Circimlfo "''"'"'"'- 3. Lateral bra,xh of aeria l sporangiophore with a sympoJial 
arrangement ot smaU sporangia. 4. Aeria l sporangiophorc showing lateral branches with s1erile 
spi,....,; and ci rdnate sporangia. 5- 7. Aer ial spnra11ginphore with Lateral hranche< hearing two 
sporangia, a spora11gium ai1d a sterile spine, or one sporallgium. 8. Columella of sporangium with 
basal coUar and sporangimpores . 9. Characteristic 1wo scpb near end ofla1eral sporangial branch. 
Allho>rs ,, 50 pm 
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initially white, then gray, becoming cinnamon brown with age (i;IGS l, 2), 
Colony consisting of a laycrof short sporangiophorcs overgrown by longer, aerial 
sporangiophorcs. Short sporangiophores erect, up to I ..:m high, arising from 
hyphae on lhc agar surf.ice, nonseptalc, recurving a1 apex lo form a terminal 
sporangium. Short sporangiophorcs with closely spaced, sympodial bran..:hes, 
each with an apical circinate sporangium, frequently with a few large sporangia 
and a duster of smaller sporangia. Aerial sporangiophorcs very long, up to 6 
..:min length, sometimes with two main branches, straight to wavy, but never 
spi rail>• coiled. ,\erial sporangiophorcs wilh scallcrcJ, a11crrrnle lalcral lmm..:hcs 
te rminated by a large cir..:inately attached sporangium, or dichotomously 
bran..:hed, with two sporangia, a sporangium and a sterile spine, or oc..:asionally 
with two sterile spines; a few lateral branches bear a sympodial arrangement 
of small sporangia and without spines (PIGS 3- 7). Sporangial branches usually 
with a hasal sep1urn and sometimes with nne nr two additional sep1a near the 
spo rangium (l;tG. 9). Sporangia globose, nonapophysate, with a columella and 
persistent wall, at first hyaline, then dark gray and appearing black in reflected 
light. Large sporangia 46-72(-92) µm d iam (sd = 12.9, n = 25), small sporangia 
18- 28 µm diam (sd = 4.9, n = 25), the different sizes readilydiscernable under 
the dissc.::ting mi.::ros.::ope. Sporangiophorcs and sporangial branches light 
brown in color. Columellae variable in shape, subglobose, oblong or conical, 
smooth, sometimes with a short, hyaline apical protuberance, 21 - 42 µm high 
x 15- 32 µm wide. A large, bro.:id collar often remains around the base of the 
.::olumdla after breakdown of the sporangial wall (hG. 8). Sporangia filled 
with numerous sporangiospores that arc liberated when the wall eventually 
bmiks up. Spurangiuspurrs globose, subglubosc tu uvui<lal, 5- 7 x 5-6.6 µm, 
hyaline and smooth, appearing dark brown to black in mass. Zygospores not 
observed. 

Discussion 

·1hc tropical species Circi11el!a m11coroides Saito is morphologically close 
to C. musrne in producing subglobosc, multispored sporangia on circinate 
sporangiophon:s, globosc spuranginsporcs, and lhc prcscn.::c or s1crilc spines. 
However, C. mucoroides has spirally twisted sporangiophores that often bear 
branches that only form spines, whereas C. muscae has straight to wavy 
spo rangiophores with branches that typically bear sporangia along with 
sterile spines. The change in .::olony color from gray to brown with age also is 
.::haractcristicofC.musrne 

Although no extrnsive studies of zygomycetes have bern conducted in 
Mexico, several other species of zygomycetes have been reported from the 
count ry. Benny & Benjamin ( 1975, 1976) isolated Backuse!Ul ctenidia (Durrell 
& M. Fleming) Pidopl. & Milko ex Benny & ll.K. Benj., Be11jaminie/fo poirrasii 
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(R.K. Bcnj.) Arx (as Mycotyplw poitmsii (R.K. Bcnj.) Benny & R.K. Bcnj .), 
Clwerocladium brefeldii Ticgh. & G. Le Monn., Cokeromyces remn-(llus 
Poitras. Diclwtomocfodium elegnm Benny & R.K. Bcnj., D. robmtum Benny & 
R.K. Benj., Jl,"m11osty/11m /uck11oweme (J.N. Rai ct al.) Arx & H.P. Upadhyay, 
'f. nigrirnns (Tiegh.) Benny & R.K. Benj. and Zycl11m1 mexirnna Benny & 
R.K. Bcnj. from rodent and li1.::ird dung in northern Mexico. Earlier, Zentcno­
Zevada ct al. (1955) reported Rllizopus sp. on A111101w sp. in Veracruz and 
R. 5tolonifer(Ehrcnb.) \luill. (as R. 11igriams Ehrenb.) on potato from Chihuahua 
and Guanajualo. Ulloa & Herrera (1971) isnlalt:d R. stolo11ifu and Mucor 
racemosm Fresen. from pozol; and PCrez-Silva (1976) isolated ·nwm,wstylum 
piriforme (Bainicr) Arx & H.P. Upadhyay (as Nelicostylum piriforme Bainicr) 
from cow dung from the Distrito Federal. Samaniego et al. (1988) isolated 
Actinomucor elegn11s (Eidam) C.R. Bcnj. & Hessell. . M11cor sp .• Phycomyce5 
sp., and Rltizop11s r1rrl1izm A. Fisch. from soils in Coahuila .Stale. Moretti & 
Robledo ( 1988) isolated 1W11cor sp., Rhizopus sp., and Synceplw/astrum sp. from 
air samples in Mexico City in the Distrito Federal; and Ramirez-Guillen & 
Guzm.in (2003) reported 111am11idi11m elegans Link on a decaying basidioma of 
Lepiota sp. from Veracruz. Trigos et al (2008) isolated Cird11elfo minor Lendn. 
from "ejote" (l>/wseofu5 vulgari5 L), also in Veracru7# 

The physical and chemical properties of a soil may determine the fungal 
diversity that inhabits that ecosystem. "fhe fungal diversity of coastal sand 
beaches still is unknown for the most part. The sandy soil of beaches probably 
has a high and characteristic mycobiota composed of species adapted to that 
particular marine environment where the ascomycetes are the more common 
and best studied group (Kohlmeyer & Kohlmeyer 1979, DLmn & Baker 1983). 
"fhis is the first record of a mucora,eous fungus isolated from a sand beach 
en\"ironment in Mexico. Because this fungus was isolated from hydrocarbon 
polluted sand, chemical studies need to be performed to investigate its potential 
biotechnological value. 
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Introduction 

Recent molecular and phylogenetic studies showed that species covered by 
dense long hairs, such as Xeru /,1 ltispida I falling & G.M. Muell. (1999) and 
X. s1'111los11 (Murrill) R.H. Pt.>lt.'rsm & 1: J. Baroni (2007), form a wdl suppo rted 
clade whik non -hispid species of Xerufo Maire and Oudemm1sielfo Speg. s. sir. 
taxa form another (hfo e\lcr ct al. 2001). The bootstrap value between these 
clades is low and the hairy Xerufo and all other Uudem,msiella sensu Singer 
(1986) represent two distinct genera also supported by recent morphological 
slu<liL-s (Wang d al. 2008, Yang d al. 2009). 

Among the sections proposed in the rearrangement of Oudem1msie/fo by 
Yang ct al. (2009), the species with cchinulatc basidiospores, 0. stelfenii and 
0. mncmc1mrlw, initially placed at the subgenus level by Clcmcn1yon (1979), 
belong to sect. Dacrylospori,w (ClCmen1yon) Pegler & T. \ V.K Young, as already 
rcporlt.'d hy P,ogla & Young (1986). 
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In this study, recent collections of 0. srejfenii and the type of 0. mt1cmrn11tlu1 
were studied in order to clarify the species concepts among the taxa of sect. 
Dt1ctylospori11(1. 

Materials and methods 

Mkroscopk ob&i: rvations were made from material mounted in 3% KOi I and Congo 
Rcdsolt1tions.Prcsc:ntationofbasidiosporcdatafollowsthcmcthodologyproposcdby 
fullo~ ct al. (1992), but utilizing a single basidioma (Wart .. how :!009). The notation 
' la/b/c] • atthcbeginningofthes.poredatasetistoberead~asporcsmeusuredfromb 
busidiomestakenfrom ccollections."Other abbreviationsinclL1de L{W) • basidiospore 
length (width) average from a single basidiome, Q - the length : width ratio range as 
determined from all measured bas.idiosporcs, and Q - the Q valt1e averaged from all 
basidiospores measured within a single basidiome. Color ..odes used in the dcsuiption 
oft he species arc those from Watling(l969). Herbaria codes and names follow Holmgren 
& Holmgren (2001). lkscription of dried material ofO. r11arracar11/w follows the style of 
1he 1)'pe studies ofY~ ng (2000) 

Taxonomy 

Oudemamiella steffenii (Ri .. k) Singer, Lilloa 26: 66. 1953. flGS.l-7 

MATERIAL EXAMINED: BRAZIL. Pernambuco, Recife, Campus lJFPE, Ol.vi.2007, J. 
/heim,.11.(URM7\l226) 

Basidiome medium-sized. Pu.Eus to 65 mm in diam., plano-umbonate to 
concave-umbonate, brown ('milk coffee' 26) to slightly paler ('snuff brown' 17) 
at margin, narrowly sukate-striatc (5-10 mm) when fresh, more indistinct in 
dried state; context thin, fleshy. Lt.MELLA E adnexed to somewhat sub-free-, white 
to cream, somewh.it brown al edges, 4- 8 mm wide, subdist.int; l.im ellulae very 
common, 14-20 mm long, frequently truncate. STIPE 95 x 1\ -8 mm, cylindrical 
above bulb to tapering near apex, brown ('clay buff' 32 to 'snuff brown' 17); 

bulb inflating to 6- 12 mm, pseudorrhiza very long, 25- 100 mm; context pale 
cream,solid. 

BASIDIOSPORES [25/l/1 ] 12- 15.5 x 11 - 14.5 µm (without Or!HlJIH;nt.i(ion), 
L = 13.2 µm, W = 12.7 µm , Q = 1.00-1.1 1(-1. 16), Q = 1.04, globosc only 
infrequently subglobosc, moderately thick walled, strongly spinose with 
> 30 spines (2- )3.5- 5(- 5.5) µm long, subacute to subobtuse, infrequently with 
acute tips, inamyloid, colorless, with guttulate contents. BASlDlA 50-60 x 13-15 
µm, clav.ite, 4-~lcrigmale, sterignrnta lo 9 x 4.5 µm (width mca~urcd al lrn~c). 
PLEUROCYSTIDIA scattered 60-120 x 18-36 µm, fusoid to lagcniform, rounded­
obtuse to subcapitate, infrequently subacute, thick-walled (1.5- 3 µm), hyaline, 
.:olorlcss. Cm:11,ocYSTIDIA not observed. Jl11,E1PELL1s a hymenoderm layer 
consisting of elements 22-45 x 11\.5-22 µm, somewhat to broadly clavate or 
more or less pyriform (e.g. 30 x 11 µm or 70 x 22 µm ), all rounded-obtuse at 
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F1G. l 6. Oudcm,,nsid/11 stcfji:nii. 1 2. Ba;idiomc (URM 79226). 

3- 4. Basidiospore• (URM 79226). 5- 6. Basidiome (URM 79227) 

ScalcbarislOmmforb.o,idiomcsandlOflm formicro.structuR>s. 
(Photos: I 4byJ.Pereir:i;S 6byA.C.Gomc,-Silva) 

apex, hrownish or slightly paler pigmented, walls to 1 µm thkk, arising from 
a hypoderm of filamentous hyphae 4- 8 µm wide. L\MELLA TII.AMA regular to 
somewhat sub-irregular, with filamentous hyphae frequently septate, 3-6 µm 
wide, somewhat inflated to 13- 18 µm, occasionallydampcd. 

HABITAT: Solitary or s.:attcrcd, on soi l (attached to buried rotting wood?) 
in urban area. 
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ADDITIONAL SPECl~rnss EXAMINED: BRAZIL, l'crnambuco, Recite. 'Restrva Eool6gia 

Dois lrmlos'. OJ.,·ii.2006. f \\~rtdww /Q/2006 (URM 80090): S;io Vicente Ferrer, 
"Mata Jo Es1ado; 26.vi.2008. V.R.M. U>iml>rtz & F. Wiirtdww ,.11. (URM 80091): Rio 
Grande do Sul, Santa Maria, C,,1nobi , 'Morro do Elefame: 20.i.200 1, f Wtznchow 05/01 
(SMOB 918')): \'era Cruz. Tm·~= Dona [o>t'.fa, 26.v.l9S7, J. Pu/:;k,, ,.n. (I-ICB 12143); 

Rond6nia, Porto \'elho. PVI-I. 22.i.2008, A.C. Gorne5 Sil>'a 348 (URM 79227) 

Dl>TKl~UTION: Argcnti,JJ. Boli,·ia, Co,;t~ Ric• . Cok,mbia. Mcxi,o. PanamJ. au<l 
Venezuela [Singer 196-1, Hallin)( & M11<,llcr 1999 as x~r,./a ,uffeuii (Rkk) Bockhou1 

& Ba5, probablv Petersen 2008 as Xerula '''"'""'""'/," (Singer) Boekhout & Bas] 
Brazil: A1m1wna,. Mi11Js G.crais. Parn,Ja, l't,rnambuco. Rio Gralll.lc do Su l. Slo Paulo 

[Sinj!;Cr 1%1. l'utzkc & Perei ra 1988, Souza & Aguiar 2004, Capclari & Gu!'Jioua 2005 
as Dauy/o,;porina ,te_ffeuii (Rick) Dorfelt. Sobes!iansky 200S, de Meijer 2006 as Xen,/a 
,1<.ff<11ii.Dreehslcr-Sau1osetal.20C!J,Rosa&Capclari2009 asD...:1ylc,;J>uri,,.,,, • .ff<"ill 

011,lcmamidla slcfl<'11ii is a new !'<.'Cord from the Stale of Rond6nia , North Brazil. 

REMARKS: Our description of 0. steffenii is based on material recently collected 
in l'emambuco. lt differs from 0. macracanllw in the following: (I) the larger 
basidiomata, (2) a more robust stipc, and (3) more numerous spines in the 
basidiospores. On lhc olhcr hand, our m.ileri.11 of 0. strffe11ii shares wi1h 
0. macmca111l111 the pilcus color and relative l>• long spines in some of the 
basidiosporcs. For a better under.;tanding of species concepts among the 
echinulate spored species of Oudemansie/111, the type of 0. macrac1111tlw from 
Bolivian Amazon region was analyzed. 

Other m.ilerials uf 0. ~teffmii <111alyz1:J (HCB 12143, SMDB 9189, URM 
79227) show some differences in comparison with the Pernambuco collection. 
·fhc majorityofbasidiosporcsofthcse materials have spines that arc only rarely 
longer than 3 µm, except for URM 80091, in which at least one basidiospore 
showed spines up to 5 µm long. Previous descriptions (Singer 1964, Putzke & 
Pereira 1988. Halling & Mueller 1999. Capelari & Gugliotta 2005) also describe 
shorter basidiospore spines for 0. steffenii compared to 0. macraca11t'1a . 

In URM 79226 (described above) thicker walled cystidia were also observed 
compared to those observed by the authors cited above; wall thickness, however, 
is not taxonomically diagnostic.since othercolkctions (e.g .• URM 80091) also 
had thick-walledcystidia. 

In URM 79226 and SMDB 9 189, an t.'nlirdy brown pikus was observed, 
and in URM 79227 (recently collected in Amazon Forest, state of Rond6nia), 
grayish tints were present in the sukate margin, and spines mostly 2- 3 µm long 
(occasionally ranging to 3.5 µm long) were observed '! he pikus color pattern 
and spine length arc also obvious features of 0. steffe11ii. 

Oudemansiella 111acraca11tlia Singer, Sydowia 15: 59. 1962 (' 1961 ') FIGS.8-12 

MATERIAL EXAMINED: BOLIVIA, Vaca Die,., Depto. Beni , Guayuamcrin, 16.iii.1 956, 

R Sinsa-rJJ 1997{BA~C5167D lcclolJ'T'llS hic d esigna tus);sameplace, 17.ii i.1956,R . 
.'iillgerRllll(Lll.) 
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P1u:us 6- 8 mm in diam., plane, surface brown ('snuffbrown 17') to vinaccous 
brown ('umber 18'), somewhat pakr at center ('milk coffee 28'), margin entire. 
LAMELLAE adnate, subdosc to subdistant, buff('buff52'), edge slightly darker; 
h1mcllul..ic r.ire or ..ibsenl. STIPE to 80 x 0.5 mm (fr.igmcnte<l), cylindri c but 
slightly tapering upward. 

8ASIDIOSPORES 110/2/2] (10- )]! - ]5(-\6) X (9.5-)J0.5-14(- 15) µm 
(without ornamentation), L = 13.4 µm, W = 12.8 µm, Q = l.OO-i.07(-1.17), 
Q = 1.04, globose, only infrequently subglobosc or broad!)' cllipsoid, mo<ler.itcly 
thick walled, strongly spinose having about 23 spines mostly 4.5- 5.5 µm, only 
occasionally 2- 2.5 µm long and only occasionally to 7 µm long (in R. Singer 
B 2112), tips subarnte, inamyloid, colorless, with guttulate contents. B.,sJDJA 
67 x 22 µm, clavate, 4-sterigmate, up to 9 x 4.5 µm (width measured at base). 
PLEUROCYSTIDIA difficult to loca le (probably due lo age of material), 60-72 
x 27 µm, fusoid, rounded-obtuse, wall slightly thickened, hyaline, colorless. 
CHEILOCYSTIDIA not obscr\"ed. P1LEIPELLIS a hymenodcrm consisting of 
clements 22 x 17 µm, broadly clavatc, occasionally narrowly clavate or more or 
less pyriform, all rounded-obtuse at apex, brownish pigmented. SnPITIPELus 
covncd hy caulocystidia 27-95(- 180) x 14.5- 22.5(- 27) , common, fusoid­
lageniform, brownish pigmented that is somewhat condensed. LAMELLA 

TRAMA regular or appearing somewhat subrcgular, with filamentous hyphae 
frequently septate, 2.5- 5.5 µm wide, occasionally clamped. 

HABITAT: On buried woud in tropical rain forcsls, rallu:r cornmun, hul 
scattered, fruiting in rainy seasons (Singer 1964). 

DISTRIKllTION: This speci~ is =trict~d to the frontier Amawn r~gion ~'"'"en Brazi l 
andBoli,ia. 

REMAII.KS: 011demm1sidlr1 m<1crarnntlw previously was known only from lhe 
Bolivian Amazon region (Singer 1964), although recently it was reported from 
Argentina and Mexico by Petersen (2008 as Xcrula macracantlw), who reported 
an additional feature that could segregate the echinulate spored Uudem,msidla: 
in 0. macmawtlw, the spines remain turgid in spite of the vacuum applied by 
electron microscope, while in 0. steffenii they arc partially collapsed <1fln SEM 
preparation. This observation was entirely based on recently collected material 
and not the type. Petersen (2008) also reported that the number and length of 
basidiospore spines in 0. m11cmamtlw were more numerous and longer than 
those of 0 . steffenii. This conclusion, however, docs not match satisfactorily 
with Singn (1964) who citeJ 38-42 spines per basiJinspore in 0. s!elf,mii 
and only 23 in 0. macmcm1/ha. Pewer spines were also observed on the type. 
The images provided by Petersen (2008) probably correspond to 0. steffenii 
due the relatively shorter basidiosporc spines depicted compared to the type 
specimen. 
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Fm. 7, Oudem"midl« ,teffwii. Dry basidioma (I ICB 12143). 
~JG. 8 12. O.,demausiella rna,:rac,mtl,a. 

8.Leciorrre.9- IO.Rasidiospore,. 11- 12.Plcumcystidia 
Scale bar is JO mm forbasidiomesand lO flm for mkrostructure,. 

(l'hot<)l;:7- l2byF.Wartchow) 

The material from the State of Sao Paulo referred to as 0 . macraca11tlw by 
Pegler (1997) is thought to represent 0 . . ~ll'ff,mii hyCapclari & Gugliotta (2005), 

although they did not study the type; the material from Parana is missing (de 
Meijer2006). 
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Summarizing, 0 . macmcm1tlw is a wdl defined species that Singer (1964) 
differentiated by the small pilcus (< 15 mm in diam.), longer and much more 
slender stipe, and basidiospores with longer, less numerous spines. 

011dr.mm1siel/11 m11cmamllw appears, in fac1, restricted lo its type locality. 
Some collections of 0. srejfenii (e.g., HCll 12143, URtvl 80090) also present 
a relatively slender basidiome like the type material of 0. m11cr11amtlrd, but 
they have the proportionally shorter stipc and obviously shorter spines tha t arc 
more commonly to 0. st.:jfe11ii. 

We also address in this paper the issue of lhe type collection for 0 . 
m11craca11tlw. In the protologuc, Singer (1962) implied Singer ll 2525 as 
holotype, not citing any other material. Later, Singer ( 1964) indicated that the 
collection under this number had a putative isotype at llAl:c. However, the ll 
2525 holotype cannot be located at LIL (A. Hladki pers. corr.), and the B 2525 
isotypc collection canno1 he localed a1 BAC!; (S. Pereira, pers. corr.). On the 
other hand, Singer B 1997 and Singer B 2112 arc the only specimens deposited 
in BAl;C and LIL, respectively. "fhey were collected in 1956 and identified by 
Singer himself. and, although no determination date is noted on the hcrbarium 
sheet label. we believe that they represent part of the original material of the 
species (McNeil] ct al. 2006: Art. 9.10). 

The authors also asked whether any material labeled as Oudemansiella 
m11cr11amrlw is available at h HI, or MICH, institutions where Rolf Singer 
also worked and deposited materials (Mueller 1995, Mueller & INu 1997). 
All responded that no materials exist under this name. ' lhe exsiceata oflNl'A 
arc available at Species Link System < www.splink.org.br/index> and no 
exsi.:calum nami:<l 0. macmamtlw is avai lable in this hnbarium. Thu~. the 
authors choose here to designate Singer B 1997 (BAFC 51670) as the kctotype 
o(O.macmca11tl111. 

Oudem,msie/111 glutinosd Singer from Colombia. which also has ornamented 
basidiospores, differs from 0 . macmamtha and 0. stejfe11ii in the gclatinizcd 
zones in pilcus and stipe and lhe umsiderahly smaller hasiJiosporcs (14- lti.5 
x 12- 14 µm, including the 2-3 mm high ornamentation; Singer 1989). The 
basidiospores of 0. macraa111t/1a and 0. stejfenii range more than 20 mm with 
ornamentations (Singer 1964). 
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Disciseda bovista, recently collected from northern Italy, 

and Lycoperdon defossum, a synonym of D. candida 
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,\bstra,t 'l he rare Di,;:i>Cda hovista ii described from no rthern Jtaly (Viedmont) 
haseduponarecent collection.'Thi~i.<the sec<lf'kldocumented oollect ionofthe<pecies 
from l!J lr, and the firi;t in recent times. The study ofVinadini's original material 
labelled ~• Ly,:operdon ,kfossu,n. • taxon considered by many au then as a synonym ol 
D.hovi11a,rt!wahthatitshouldbea<eril:>ed101). amdidaand , a,such,repre<e11tsthe 
firstn,cor<lof the,peciesfromltaly. 

K'-'}·wor,_ls - Aga ri,,r1/es, L~rdr1ceM, C,,m,ro,,m, r....! lists , 1axonomy 

Introduction 

Discised11 Czern. (= Gitmtom11 Morgan) is a genus belonging to the gasteroid 
lineage of the J\g11ricaceae Chcvall. s.l. (Bates ct al. 2009, Gubc 2009), where it 
forms the Discisedll-dade (Larsson & Jeppson 2008), which is basal to the rest 
of lhc taxa formcrl}' phKcd wi1hin the T.ywp~rdacrcae Chcvall. The genus has 
a worldwide distribution, but all the species arc restricted to xeric habitats. In 
the latest edition of the DICTIONi\RY OF THE FUNGI (Kirk et al. 2008), fifteen 
Uiscised11 species are recognized. 

The genus is characterized by semi-hypogeous basidiomes with a loose 
mycclial connection, and a peculiar type of dehiscence (e.g. Mattirolo 193'1, 
Ahmad 1950, Mitchel et al. 1975, Jeppson 1997, Calonge 1998, Moreno et al. 
2003). The ostiole develops in the basal zone of the endoperidium; then the 
exoperidium cracks along the circumference of the basidiome and the upper 
part gets detached from its hypogcan portion. When disturbed by atmospheric 
agents, the detached basidiome will turn over and, consequently, exposes 
Lht: basal portion of lhe endoperidium, which places the osliolc in thr apical 

• Correspo ndiJ1gauthor 
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position. ·fhe portion of the exoperidium that initially covered the apical parts 

of the semi-hypogeous basidiomc remains attached to the base as a kind of cap 
encrusted with soil particles and vegetal debris. Kreisel (1962) termed these 
fungi 'geanemochorous lumblers; since the whole b.isidiome is blown by lhe 

wind, causing basidiospore dispersal. 
This paper reports on the occurrence of the rare and threatened Disciseda 

bovista in Piedmont, northern Italy, and provides observations on prc\"ious 
Italian collections. furthermore, we provide our analysis of Vittadini's 
cnllecti,,n origin.illy labelled /,ycopado,1 d1ft1.•,s11m, a 1uxon con sidered by s,,rm: 

mycologists to represent a synonym of D. bovista. 

Material and method~ 

The macro- and micromorphological foaturc>s arc described from notes taken from fresh 
material. The micromorphologica\ features were observed from dried material mounted 
in di~tilled water and Cnngo red. Spore ~iie i, expre<ascd both as a range and mean 

,ralu<: bas,:d on 26 randomly d1os,:11 ba:;i<liospur<:s. Basi<liospor<: 111<:~urcmcnls Ju nut 

indu<lccithcrstcrigmaorornamcntation. 
Author citations follow Index l'ungorum (h1tp;/lwwY>.iu<lexfungorum.org!Names/ 

AuthorsOITungalNamcs.aspl. I krba.rium abbreviations arc according to Thie rs (20 lO). 

Taxonomy 

Discised a bovi,-ta (Klotzsch) Heon .. Bciblatt zur Hcdwigia 42, 128, 1903, 
sub"Lloyd,G.G. Catasloma".. l'rns.la-g 
• Gca,trnm bovi,t" Klotz.sch, ~o,·. Acton11n Aca<l. Caes. Leop.-

Carol. N-,U . Cur. l9(Suppl. l): 243, 1843. 

• Cm<1slom<1 hovi,t,i (Klotzs,;:h) Ho116•. in Hennings. Verh. 

Bol.VcreinsProv.Brnn<lmburg43:Vl. l90 1. 
:c Gfoburi" dd,r.xe11iem:i; H~,IO;I.. Vcrh . Zuvl.-Bol. Ge~. Wien 26: 226. (876 

• &,,.;,1,.. d,;I,,.,,,.,,;,.,,,;, (Hn.s.l.) De Toni, Sylloge Fungorum 7: 476. 1888. 

• Oar<1slom<1 .ltbr~auim;,, (I [aisL) lloll6s, Terme,. K5zl. 56; 186, 1900. 

• Di,c;iscd,, dd,rece1rie11si, (Haul.) Hol16,, Tern leS. rii1-. 25: 102, 1902 

mBovisfas,,burraueal'eck,Bot.Ga,,ettc(CrawfordS\'illc)4(l0):216,1879 

• Cata,toma mbtc'rrarieum (Ped) Morgun, J. Cincinnati Soc. Kat. Hisl. 14: 143, 1892. 
• D,s,;iseda sub1erra 11.:a (Ped) Coker & Couch. Gast. least. U.S. and Canada: 14 l , 1928. 

S~LlC'l'W l)~>C~Wl'l<ll'S: Kcrs (1975: 420- 427), c.Jur,gc (1998: 79- 80) 

SELECTED ICOl<OGll.AP llV: Manirolo (L9H= FIGS. 1- 16); Ke ... (1975: FIG. 2); Jeppron 
(1997:Fr,:;. 1); Jordalctal. (20<>7:Fm. 1). 

BASI DIOME (8-) I 0-26 mm in diam. x 9-15 mm in height. globosc, subglobosc. 

regular lo g ibbous. sometimes lobed and deprt'Sscd, molllcd lmmalurc 
basidio mes completely enveloped by the exoperidium (l:ig. la) resembling the 
protc,tive cases of some trichoptcran larvae. Mature basidiomcs enveloped at 

the base by remnants of the exoperidium that forms a thick m>•.:cl ial pad, heavily 
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FIGVJ.E]. Disci:,.:da bovi>iu (TO l1Gl998). a. lmmalure basidio,ncs with intact and mcrustcd 
exoperidium. b. ~ipe and inverted basidiomcs with crumbling exoperidium; arrow - double 
m1iole. c. Os1iole. d . Monled endoperidi,11n lacking an "'~dent ostiole, wi1h remnants of 
the pseudopa renchymatic exoperidial larer (arrow,). e, f. Basidiospores . g. Capillitium. 
Hars:a - l0mm;b - 20mm;c - 2mm;d - 20nun:e, f - l0flm;g - 20flm. 

encrusted with plant debris and particles of soil (FIG. I b ). Old basidiomcs often 
.:olonizcd by green algae. OsnoLE ( 1- )2 mm in diam., orbicular to irrcgularly­
shapcd and torn (l'1G. I c); in some ripe specimens no ostiolc has been observed; 
occasionally additional little ostiolcs arc present. ExoPERlDIUM colour very 
difficult lo Jisct:rn as the cxoperiJium is heavily em:rustc<l with debris , 
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whitish to greyish brown. ENDOPERIDIUM white to light grey, then yellowish ­
brown, coriaceous, leathery, persistent, glabrous to rimulosc-pubcsccnt, often 
with small patches, remnants of the pseudoparcnchymatk cxoperidial layer 
(F1G. Id). Gu :11A light brown to <lark brown , co1tony al first . soon becoming 
pulverulent. 

BASIDIOSPORES (5.8- )6.0- 7.4(- 7.6) X (5.5- )5.8- 7.0(- 7.1) µm, on average 6.68 
x 6.38 µ.m, Q = 1.0- 1.07, Qm = J.016 (11 = 26), globose, baculatc, Terfezia­
Jikc. warts cylindrical or truncate-conical. up to 0.5-1 µm long. yellowish 
brown in water mounts, with a central to eccentric large oil drop (f1G. le, 
f); stcrigmal remnants (pe<liccls) short (up lo 2- 3 µmin lenglh) or absent. 
CAPILLITIUM of the Lycoperdon-typc, 2.5- 5 µm in diam., with rounded tips, 
thick-walled (up to 1.0 µ.m), fragile, pale brown in water mounts, straight to 
undulate, rarely finely encrusted. sometimes with small-sized pores, septate, 
often disarticulating at the septum, occasionally with dichotomous branching 
(FrG. lg). F.xo PF.RlDIUM two-layered: (I) outer mycelial layer. with 2-4 µ.rn wide 
hyphal elements, interwoven with plant matter and particles of soil; (2) inner 
pscudoparcnchymatous layer, gelatinous, up to l mm thick, made up of 10-20 
µm in diam., rounded, thin-walled cells. ENDOPERIDIUM consisting of2- 5 µm 
wide, thin and thick walled hyphae. 

HA BITAT. Tl::rrcstrial, found in an ex-vineyard arid soil partially covered with 
xerophilicmosses. 

M .. nRl"L EK., MINED - ITALY: l'iedmon!, l-'ero$l Canawse (Torino), ~5"23' SS. ]9° N. 
7" 50"0 2. 14" F., 262 m a.s.l., 10 Dec. 2009, l,sii 1. Pa11110,dd. A. Vi,., i11i (TO HG l9911). 

Discussion 

Distributed in Europe and America (Coker & Couch 1928, Calongc 1998, 
Kreisel 2001), where it typically grows in dry, sandy, sunlit and usually steppe­
like habitats (Kcrs 1975, Calonge 1998, Jorda\ ct al. 2007, Stasiitka 2008), 
D. bovi~ta is a rare gasteroid species that seems to be declining in Northern 
F.urope. As a consequence, it has been included in th e red-lists of rare and 
threatened macromycetes of several European countries (e.g. Switzerland, Senn­
lrlet et al. 1997; The Netherlands, Arnolds & Kuyper 1996; Italy, Venturella et al. 
1997; Austria, Krisai-Greilhuber 1999; Denmark, Stoltze & Pihl 1998; Poland, 
Wojewoda & Lawrynowicz 2004; Sweden, Giirdenfors 2005). 

Disciseda hovista is characterized by the 6- 7 µ.m diam.,strongly ornamented 
spores, with Terj<'zi11-like, trurn:alc-conical warls, and without long ~li.'rigmal 
remnants. Among the closest allies, D. candida, which macromorphologically 
may be easily confused with D. bo,,ista, is dearly distinguished by the smaller 
(3.5-5.5 µm l, finely ornamented basidiospores (e.g. Kers 1975, Jeppson 1986, 
Mornand 1990, Moyersoen & Demoulin 1996, Calonge 1998, Poumarat et al. 
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F1GUMF-2 .a- t>.Vittadini:scollecti<>n(PIID) - /,ymperd,-,,,d4r,s_,11m.a.Flasidion~. t>.Ba iid iospores. 

c- d. Manirolo's collection (TO) - G-,tiz,tvmiz ,.,bt~,w"~""'· c. Ba,idiomcs. d. Basidiospore,. 
lktrs:a,c • Scm; b,d o !O~m. 

2000, Sarasini 2005, Bates ct al. 2009). Disciseda cervina (Derk.) l loll6s has 
smalkr ( 4.0-5.6 µm), smooth tu aspnulatc basi<liuspurcs an<l an cn<lupnklium 
often with purplish hues (Holl6s 1903, Poumarat 2003, Bates et al. 2009), while 
the recently described D. nigm DOrfclt & Ii . Nowak from German}' differs in 
its blackish mature cndopcri<lium and larger basidiosporcs (7.5-8.5 µm ) with 
warts up to 1.8 µm high (DOrfclt & Nowak 2002). 
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As regards collections of D. bovist11 previously reported from Italy, the 
Italian Checklist (Onofri ct al. 2005) mentions only one find from Sardinia 
(Brotzu 1994) included in a local checklist without any supporting data: no 
description, iconogr.iphy, obscrv.itions, or hcrb.irium number were provided. 
Photos and description of the species, included in the monograph on epigcous 
gasteromycetes by the Italian specialist Sarasini (2005), refer to Spanish 
specimens. 

Many authors consider Lycoperdo11 defoss11m Vittad. (Vittadini 1842) a 
synonym of Di.~ci.~.-iu~ hovi~la [e.g. Pe1ri 1909, l.loyJ (Mallirolo 1934), ~fal1irolo 
1934, Calonge 1998; but sec Moravec 1958 and Sarasini 2005]. According to 
Staflcu & Cowan ( 1986), Vittadini's original specimens arc preserved at TO 
and PAD, which we checked for L. defossum collections. 'Jhc collection cited 
by Mattirolo (1934) and probably examined by Lloyd (Mattirolo 1934) is 
missing from TO, hut we have located Vittadini's original material in Saccardo's 
hcrbarium (PAD) . 'That collection consists of three pressed specimens 
from Milan (l;IG. 2a) with 4 - 5.5 µm diam., finely to medium ornamented 
basidiosporcs (F1G. 2b) that clearly support the material in D. amdida. This 
collection represents the first record of the species from Italy. 

While studying and sorting out Mattirolo's herbarium of cpi- and 
hypogeous gasteromycetoid fungi housed at TO, we were able to study a very 
large collection (consisting of over a hundred specimens, l;IG. 2c) labelled as 
Catas/omasubtermneum made in the Turin hinterland (Mattirolo 1931). Based 
on spore features, the collection also appears to represent U. bovi$((l (FIG. 2d). 

In conclusion, our paper describes the second collection - the first in recent 
times - of Disciseda bovist11 from llaly that can be documented with certainl)'­
Wc also demonstrate that Lycoperdon defoss11m is not a synonym of D. bovi~rn, 
but rather of D. candida: 

Disciseda caridida (Schwein.) Lloyd, My,ol. Writ. l : JOO, 1902. 

"' LJCop,mlor, defa>mm ViHad., Monogr. l)"coperd.: 33, 18.42, nom. il legit., oon Bal$Ch 17::19. 

• Gloharia ,kfa= QuH, Bull. Soc. Bol. France 24: 327. 1878. nom. 00\' 

• Bo>·i,ra defassa (QuH) D~ Toni. Syll. Fu ng. 7: IOI, l!\88. 
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,\ bstr.KI "The Uni,'<'rsity of Hong Kong Mycological Hcrbarium (HKU(M)) 
hasbeenrelo.a1edtothelmerna1ionalFungaJResearc h&O..,.,.lopmentCentre, 

Chinek Academy of Foremy, in Kunming. Yunnan. PR China. The official 
ocronym of the herbarium is IFRD. New [FRO numbers for 30 generic type, 3nd 

238 sp~cific 1yp~s tr.insferred from I-IKU{M) ar~ listcxl here. 

Keywords - tropic~Jfungalspc.:i rncns 

Introduction 

Between 1993 and December 2006, K.D. Hyde and co-workers published 388 
scientific papers describing60 ncwgcncrJ, 111 new species, and numerous other 
collcctionsoftropical fungi (e.g., Poon& Hyde 1998, Wong& Hyde 2001, Hoct 
al. 2002, Kumar & I lrdc 2001). Most type material from these publications was 
deposited in the Hcrbarium of the University of Hong Kong (oflidal acronym 
= HKU). However, the herbarium was unwilling to curate the fungal specimens 
due to lack offunding. Therefore, all fungal specimens were curJtcd by Helen 
Y.M. Leung in a separate wing oft he hcrbarium known as HKU(M). "lhan ct al. 
(2008) and Tang ct al. (2009) also deposited specimens in I IKU(M). 

K.D. Hyde, the mycologist al the University uf Hong Kong, resigned from 
his post on 31 December 2007. The University did not replace him and had no 
interest in maintaining the fungal hcrbarium, which comprised 793,1 mostly 
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tropical fungal specimens, including 60 generic types and 11 l specific types. A 

decision was therefore made to move the herbarium to where it is now located 
in the International 1:ungal Research & Development Centre in Kunming, PR 
China. "fhe new herbarium was registered with Index Herbariorum in early 

2008 and has the official acronym I FRO. The curator is Dr. Hang Chen. 
The purpose of this paper is to list the types of genera and species that have 

been moved to IFRI) and accessioned with new numbers. TABLE I lists 241 new 

IFRD numbers with their [ [KU(M) equivalents. 

Unfortum11cly, many specimens were misplaced during lr.insit from Hung 
Kong to Kunming, and we arc still searching for these specimens. In a later 
paper, we will list any additional types that have been located, including isotypes 

or paratypcs (i f available), for any whose holotypcs arc missing at the present 

time. 
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fAu 1. i; I. New IFRD numbers ass igned to 30 b'Cneric types and 238 specific types. 
(AUcolk,ction,a reholotn1e,,u 11 b,explkitly t. be UN a,i,olype,orparntype,.) 

Acrod;clJ•lipuWL.C,Jetal. 

A<>"<>g,no,po"'""ali,Goh<lal 

A-rop-no'flor•vw:rrum,po.-.. I!on~Zhuet al. 

Am"'"""'J'Uphiu1t1>in,·..,..JoanneE.Tayloretal. 

Aniprodo,minjurtl<eig<r~K.M.Tsui e! al. 

Aniprod,m,nlmn,diaK.L\Hyde&Aba, 

Aniprodo,m """''oonicnsisK.D. Hyde et al 

Aniprodemp,,lm i.:ol• K.D.H}'deetal 

AnnuloO<t><u,jwnnaeK.M.T;uietal 

Annul.U~«U<Jl<llmltrtn,i,Goh<tal 

Annulato«u,tn.,ptotu,S.W.Wong e< •l 

An/ho<ton,elloa:unli~a/o B.S. Lu & K.D. Hyde 

Antho,tomclloapplat1"1aB.S.Lu&K.D.H)-dc 

AnlhMon,elloaqu"-lkoK.D.l!)"de&Goh 

Antho,t01t,ellablrin"'Joann,E.Toyloretal 

Antho,to1tiellocaffr.>riat?B.S.Lu&K.D. Hyd• 

An1ho<t01t,ellodJpt<>.10f<>,.nneE. Tayloretal. 

Antho,tott,ellorollis"-loK.D.Hyd<&B.S.Lu 

An/!10,ton,ellofrortdicol<>K.D.llydeclal 

An/ho,tomellubpit,..eWhittond aL 

Antlio.<tomellalonsoB.S.!.uetal 

An1ho<t01t,ello""'""M'Olu•Whinonetal 

Antho,tott,el/a....,,..,nsi,&S.Lu&K.D. Hyd< 

An1Jio,ton,ella""10Wi,)oanncE.Taylore1al 

An/ho,tomellunyp.,eK.D.Hydedol 

Antlio,tomella">p<nsi,K.D.H)·deetal 

Antho<tomello">P"'°"'K.D.Hyd<<lal 

Antho,tomello obl<ms.u~ B.S. Lu & K.D. H}d< 

An/Jio,toniellookoi;n~Whittonct al. 

Anlho,iott,ell~p<t!mu.- K.D. H)U< & &~ Lu 

Anlho,tottiellamphic,;;&S. Lu&K.D.HJdc 

Antlio"omeila,pir~li,K.U. Hyd• !!< B_'i, Lu 

Antho>IOJtiellav-.ufal,Ji,B.S.Lu&K.D.H)·de 

Anlho,tomc/lo""~"'"""""lo.nncE. Taylor ct al 

Apiodype., cocoicolojwnnc E.T•y\O<rlal. 

tlpioclype<,nOll~pioS(>Qr<I JoanncE. Tu)foretal 

HKu{M)) l 6-\90 
[i50l)'p<] 

!1 Ku{><H743 

HKu{M) 17494 

HKu{M)39~9 

HKl/{><) 4072 

HKu{M)74<'>8 

HKu{><)2616 

HKu{M)2205 

HKu{><)2206 

HKu{ ><) 312~ 

HKu{><)2\18 

!1 Ku{M)21 09 

HKu{M)JIIOII 

HKu{M)2140 

HKu{><)J633 

!1Ku{M)2l t\O 

HKu{ ><) 5J> 

HKU( M) 'MXY! 

HKl/{>1)7111 

HKu( ><) 5008 

!lKu{M)2134 

HKu{><H294 

HKU{ M)730S 

HKl/{M)7JOli 

HKu{M) 7313 

HKu{ ><) 501J 

HKu{M)2209 

HKu{><)2H6 

HKu( ><) 21 19 

HKU( ><) 21)9l 

n Ku{ ><H064 

HKu{M)43H 

HKuf><) 36'7 

[HDS64.0 

[iOOt )"p< ] 
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Aplo<IJ7'<"1n;pl<olaK.D.H)id,et al . 

Af>iot:IJ7'<"1{'hnt,ni<i:""1 K.D.Hyde eta l 

Api"'fX!l'<'•inen,i,K.D.HydeetaL 

App<n,li:o,porah,mtlonsc,,,;,yannaetol. 

Aq..aJisn.:ol.ahJ"l;ruR•nghooe1ol 
ls<:ncri<l)l'<l 

A<J""Philaalb;,·4n,Gohelal. 
lecncri<t)l'<] 

Aqwlkolalonskcl14K.M.Tsuieta.l 

Aqualkolan,inutisulrulat.. K.~1. Tsui rial 

t1qw1i:olarr;,.,pm4KM.Tsuic1al 

Anx<iekd..,·al.,miJoannoE.Taylorcl &I 
ls<tieric lyJ"'] 

Ar«ornya,brun<ien,i,K.D.Hyde 

Amurnya,did:.,,mjjK.D.HyJe 

Aft<'.o,i1yc,,<p!g,nusK.D.Hydt 

Amornymfron,/iro/~ KD. Hi-de 
ls<neri<lt'J"'l 

Amornyc<1hed;;e,iK.D.Hydc 

A=ornyc,,stkO),.,K.D.Hyde 

Aucornyc"'l<lnHporu,K.D.Hy<l• 

Ascola.i<d...,quari<aRanghoo&K.D.Hj-tle 
ls.:ncri<t)l'<] 

A<eo,iuuriflana l,gnicoo:I Ranghoo & K.D. Hyde 
lecncri<l)l'<l 

Aswnlinuf:tligniwlaRanghoo&K.D.Hyde 
lg,enerlc1)"1"'1 

Aswrah,,,nia mitriforn,i< Ran~hoo & K. D. Hyde 

A.<eorai>mniaf"'llidaK.D.Ht·<le&Goh 

A.!11<><)'J<S NJ'f'MG.J.D. Sm. & K.D. Hyde 

Ast1oe)'J,sscJansarct1"5G.f.D.Sm.& K.D.Hyd< 

A.!lrocy,1,s,inen:,,sJ<,.nncE.TaylorctaL 

Allm<phadidl:t""'l""''"'ifflsisK.D.H}"tl~&J.FrOhl. 

A.!lrosphaeridlaimrne= Joan ncE. Ta)'lore1 a l 

A!l10<phaeri<t/l~ len/icu/4,;, K.D. HyJe & ). fr6hJ. 

Allt0<ph.,,,,-idl~papill<a1a K.D. H)de& ).F<Ohl 

A>110<ph.ieri<tll~"l'lendWK.D.HyJc&).Frt1hl 

AJn,appcndicu/,,/aFryor&K.D.Hy<lc 
ls<neric l)"l"'l 

B.,/a,iiop,i,<knJroid<., Wh ittonetal. 

B.,/anfop,i,tfrk;jWh,twnel•l 

HKU{M) l029 

HKll(M) lMS 

HKIJ{M)3%3 

!1Ku{M)530l 

HKIJ{M)lll78 

HKIJ{M) 12l75 

HKIJ{><)l2H2 

HKIJ{M)llU,a 

HKIJ{M)l728 

HKIJ{M) l 529 

HK<i{><) l713 

HK<i{M)2M5 

HKIJ{M)26Sl 

HKIJ{M)2714 

HKIJ{M)524J 

HKll(M) 5235 

HKU{M)5240 

HKU{M) 5224 

H•tl(M)JH7 

u•u{><) l62Sa 

HKIJ{><H087 

HKU{M)27[n 

HKll(M)JNIJ 

HKIJ{M)2018 

HKIJ{><)27Jl 

!1Ku{M) l 5553 

Bc.,rl.lt .io"'F""l'an:ll!J>Of'W<S.j.Sl:lnley &K.D.llydt HKIJ{M)2978 

1Jotry-o,pha,,rj~am>onloph0<~<ci<J0>nne l'.. '!a)·lorri•l HKIJ{><)353~ 

Botry-·csphaeria b•~~.,.isp~,~ Joanne E. T•ylor e1 al HKIJ{><)J9S7 

BrachJ'Jc,midl~n:rri,cr»aGoheta.l !1Ku{><)5855 



BnKh;,poriop,i,d,irn,n,i,Ymnoetal. 
h1eneri<lyJ>"] 

/J,-unrn,fapiaspom""'l"atori<nfilK.D.i!y<l<etal. 

Brunn<i~pi"'l"""dat:monoropi>K.D.Hydee\al 

Brnnn<fapi0>J>o1uj<n~n,i,K.D.Hy.ket..L 
lg,enerlc t)-pt] 

Brunrn:mpordU aqu.,tica Ranghoo & K. D. Hyde 

11!""'""'1)'1"'1 
C..mpmporiumf..,i,porwmWhiltonetal. 

O,mpo,poriumromo,.. mWhiuonetal 

C.<1""1i:<poriwn1aig~""' Goh& K.D.H)de 

C..naU,poriwm mriahileGoh&JCl).H)·de 

C..=lli;/iun,p;nicoWS.Y.Yeung<to.l 

C..p,wW,pon,t,ud,}'·a,p.,Jo•nnel'. T•ylocetal 

O,ra,.....,U,pur, UJ¥nJic,,',.1a K.D. H)"d< ,:\al 

C..ta1acfopon,"'1""'icaK.D.l!ydeetal. 
lg,enerlct)-pt] 

C..ra,ucU,ro,u,i,c=K.D.Hy<leetal. 

Cewrho,po'llp.,lmicol.,Jw.nneE.Tayloretal. 

Ch""1"1><inad/u,,n,ln,,)o,n neE.lO)"lor,tal. 

Chaetopsina hongkongm,i, Goh & K.D. H)d< 

a,1oridium cixoicol,; )oonncE.Taylore1ol 

Circinotric!oumpalmicol.,Jw.nneE. T•)"lorel..l 

Clohie>i.ilignicolaKM.Thuietal 

Clyp,w<pha.!ri<>wn,,.,pwaK.M.Tsui •t•I. 

Cordanauni5€f>lafaL Caielal 

Curva1i,para,;ng;,porc,,<i,V.V.S.rma&Kl).Hyd< 

lscn«i<t~] 

(.)1opla,.,.phatriaphrogmkol.,Poon&K.D.Hyd< 

DactJl.,riabigurru!ataGoh& K.D.H)"<k 

Dac1;·/.1riah;ulorwni<.11aK.M.T,uiet al. 

D...IJl.rioW,Wri>r<n>i<Goh&K.0.H)'<le 

DaaJl.1ria ob,;,;w,i,q,rar.i Goh Sr K. D. H)·de 

Dac/Jl.iriarlo,-.,,,o,~n,i,Goh & Kl). Hyd• 

Diaport!0<paln,a,o.m)oonn,E.Tayloreto.l 

DiclJ<Xlw<ran,icrixJiindro,1MaWhittonctal. 

DiclJ<X'-ta mwlli><lul~Whillo<1 <1.J 

DiclJ<Xlw<Jar,,olspONWlti1tonctal 

Di,1JO,.-!Ja<ta ,qd,dkmisWhitton et al. 

Diel}'),Poriuma,ni,poru~,LC.i&K.D.Hyde 

DiCIJ"''{'Oriumgif""l in<mGoh&K.0.Hyde 

Dicl}'),poriumtrlr.iploidaL.C..i&K.D.H)-d< 
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HKu{M)D66CJ 

HKu{M)2656 

HKu{>1) 19H 

HKu{M)l12lb 

HKu{M)525l 

HKu{M)ll925 

HKuf>1)nnt 

HKl/{><) 3349 

HKu{M)74)8 

HKu{>1) 17167 

HKu{M) 3~ 

HKu{M)3123 

HKu{M)]IJO 

HKu{M)4125 

HKu{><)3623 

HKu{M)2623 

!1Ku{>1H228 

HKu{M)H)] 

HKu{>1),~J9 

HK• l{><)XO'IS 

HKu{M) l716J 

!lKu{M)33)4 

HKu{M)5377 

HKU{M)31~2 

HKl/{M)47'~(P0) 

HKu{><)4738(KiA) 

HKu{M)106( 

HKu{><H9Jl 

HKu{M)4922 

HKu{M)47:U 

!1 Ku{>1H9\4 

HKu{M)4926 

HKuf><) l71 56 

HKu{M)21:.i 

HKu{M) l7146 
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D!CIJ-0,porlun,rm.&rlak(;oheta! 

Digitod,,,,,uum lw!ptasparuml.. Cai&K.l).Hyd• 

F~g,,,,rim~<pcrid.":<miop,J.<Gohetal. 
lgoncrlc l)-p,t] 

p,.,,lo,nd,,,,,-,,,.iump~n..-irol,, Y>nn aet al. 

HmlophragmieU., bilrMpl.1taGoh etal 

&td<>ph,ag,,,iclidr•i><prataK.M.ThJi ctal 

F"'do'fl°"""""'pedk<llatu,W.H.HoelaL 
h1cncricl)'J>"] 

E,..,,1,ari;.,pJ,,,1mici, Yormoetol 

F1w,•i.1ti,po...,1>a<,1/,i,Fl)·..-&K.D.H)·dc 

Fr,pd;,por.1 ~""misK.D. H)dc & Goh 
ls<tiericlyJ"'] 

frondi,phaer.,jo,,nn«u ).F!'OhL&K.D.Hy<le 

G"""iago..,r.-.p01poroG.J.D.Sm.& K. D.Hydc 
lgoncr i<l)"pc,] 

/Wo,..rp!o<ial,,w·o,u11wlau S.W.Wonget al 

1/dicorlroidion n)PirnlaK.D.Hyde& Goh 

1/dico,porium giga,porumK.M.Tsaicta! 

/ ltrpolri<l,;adali"'}·i K.D.Hydo<!i:Apt root 

Hopo1ridrfanypicola K.D.Hydc&Atia, 

llxdropi,pha,:ra cil;..ra)oo.nncE.Taylorct ol 

J.,!mut..gn,nul""' K.D. llydc & 5.W. Wong 

J.,hnut.. poonyrlrii K.D. Hyde & S.W Wong 

J.,hnut..<t)"ktlltn.<is K.D. Hytl< & S.W. Wong 

Jolielli<iaviridifaoc.1K.M.Tsui&K.D.H)·de 

KfoMi:iucra....-,r,alicnsi,Goh&K.D.Hyd< 

Koon:haloni.,n=journ.1li, Y<lflna et al 

Kwrchafon,~ >purJjni'o!.. V.V. ~nn• ct • l 

la::hnun, c)linJricun,W.Y. Zhuo.ng& K.D. Hydc 

i=hnun1gr.1nulatum\V.Y.Zhuangeta! 

lancti,p,:,r.1phyllopi,ii,,V.V.S>rm.&K. D.Hyde 

1,,.;ospi..,ri,akxanJn>< )oonn< E.Tayloret al 

L,,.,i,,,ph,.,:,k,ala""J,;,'"" J<>•une E. T;ylo1 et.J 

la<!0<ph,u:ri<>i:""(lr11~nii)oanne E. TayloretaJ . 

1Lp10Sfha,riagi,,.n,raK.M.1<u,eta! 

lepl"'fhol<rianypk,;laK.D.Hyde & Ali•• 

/jtnin.·ot.. nJp,,<K.D. Hy<le&Alia, 

LJn,x,,rpQn "~liniaeK.D. HyJe 

Linocarponaplcularun,K.D.Hyde 

LJnocarpona('p<Mupot"um K.O.H)·dc 

Linocarp"" <l<juaik~m K. D. Hyde 

/jnocarpona<U,tralic01S< K. D.Hydc 

HKU{M) 5327 

HKll( M) 1715~ 

HKll(M) 337~ 

HKl l( M)\ 0023 

HKu{M) Sl&-1 

!1 Ku{M)5402 

HKU( >!)l 0066 

HKu{ >!)l 05(),I 

HK'-'{><) 15792 

!IKu{M)JlH 

HKu{M))f71 S 

!1 Ku{><)3347 

HK'-'{><)2306 

HKu{M)8276 

HKu{M)&llll 

HKu{M)25Sl 

HKu{ M)5192 

!IK'-'{><)3561 

HKu{M) 21 ~7 

HKu{>1)235i('i 

HKll{M)3B~ 

HKu{M)Sil45 

!1 Ku{><)2308 

HKu{ M) 74)6 

HKu{ M) 10378 

HKll(M)l03SI> 

HK'-'{>1)7177 

HKu{ ><)S?9S 

HKu{M)352l 

H~u{ ><) JM7 

HKll(M)7S67 

HKu{M) l b l l5 

HK'-'{><)7160 

HKu{M) Mll 

HKu{ M)l213 

HKu{M) l?O\I 

HKu{ M)l 5,15 

!1 Ku{M)l 056 



LJnocarponl.wwK.D.Hyde 

linomrpon carini,potum K.D. Hj-de. 

LJnoa,rponfaldforn,ispon,mK.D.Hyde 

LJnoo,rponlamttU.u,\\'hittonetal 

LJnoa,rpon i..1,0.:ollum )oanneE. Taylor ct al 

LJnoau-pon ringjho:r<K~·ol.,K.D. Hyde 

lnph ia<IOma maqui~nge""' K.D. Hyde & /\.pt root 

Mangrov,spo,i,irr,gularisYor.no<tal 

M.,,._,,;,..,i,,,.,,,,1vageaPoonythet:il. 

,lfaM-1rin.1g,undispor~joann< E. TaylorttaL 

Afa.«.1rin.1plmigmiticol,, P<>0n & l<.D. Ht·de 

MaM-1rin~prop,;,1,,nir,1MK.M.T,u,otol. 

M..,.,.,;,..,,-1,;,ophot<i<!'oon)1het:il 

,\l"""1rin.1..,nguin<o·<>1lfolato Aptrooletal. 

M.,,_,.,,;,.., tl,a.,,,foidca K.D. Hyde & Aptroot 

MaMritia,,.,,l,;,op/w""'Poon)1helal. 
lscrueric l)"J"'l 

Alcni,porop,;,,,u,bi .. tul.itaK.M.T,ui et al. 

,\lonod,,ie/iopsi,lak,,faxia""ns,sLCoi etll. 

ls.:ncri<tl'l"'l 

,\lonodi.:t)smtlanocepMloik<Goh&K.D.Hyd< 

Monodkty,lriclwda,J;opsi,Goh&K.D.H)de 

,\lonOl"'po.-.llasr/.,.riNYann,&K.D.!lydc 

,llu.roc,.,,runhonskonJ<n"'J"""neE.111ylotel.J. 

Nemani.1 ,.,l,.,d,,,ano r;_J_D. Sm. & K.D. Hyde 

Neclinoca,,-,,,,1,;,n..,K .D.Hyd<<tal. 

Neclinocarpanin.:on,p,cuuml<.D.Hydeetal 

Neo!ino,:,,rpann°'"'p~nd;.·,,/arumK.D.l{yde<tal. 

Neolinoa,rponn)J'.liWlaK.D.Hy<k& /\. li;<.< 

Ni<>.<iio{".ilm,a,laK.D.Hyde<tal 

Nlgron,a,.,mJ:14,alamlK.D.Hyde&J.Fn'lhL 
li:,entticl)"]>t] 

Ophlocen.,gullulorumK.M.Tsui etal. 

Oplrroc~ra,hon_.-kon.;,n,.. ICM. Tsu,et al 

0,n(Jli<p""1f'<'l1t1irolaK.D.Hyclo et aL 

lecneticl)"J>tl 

Ox)'iotlai,b,,n1bu,,rol,,Shenoyetal. 

Ox)dothi,i,m,ifo.ann,E.Tayloretal 

ful~oirola bip<>lari,)oanc>< E. Tayk,rctal 

E'w<1<crnlo,:ladiummala;.,;.,nu,Gohl!cK.D.llyde 

furahen<Jersonia1rnd!Jairpa)oanneE.T")·loretal 
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HKU{M) l 097 

HKll(M) 1~10 

HKu{M)llll 

!1Ku{M)12707 

HKu{M)J573 

HKU{M) l 920 

HKll(>l)Z5!!0 

HKu{M) l 0262 

HKu{><H097 

HKu{M) l 0239 

H•tl(>l),11!-'! 

HKu{M)llO.i8 

H•u{>1) 10208 

HKu{><)7879 

!1 Ku{>1)1SS2 

fp•r>t)"P"l 

H•u{>1) 102l9 

HKu{>1)4662 

HKu{M)82.0 

HKu{M)3334 

!1Ku{>1)~7J9 

HKu{><) lJ287 

HKU(M)3t'.>S4 

H•tl(M)'H4~ 

uur(>1)35M 

HKu{><)J505 

HKU{M)6~18 

IIKl/(>1)4257 

11Ku{M))f86J 

II Kll(M)tl \ 71 

HKu{>1)l22l6 

IIKu{M):u,:;.i 

11Ku{M)l74&1 

IIKU(><)406Q 

!1 Ku{><)J823 

HKu{M)5854 

HKu{M)4HI 

,no881)4 
[p,antrpel 
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furani"'1ialw~n-wlala K. M.T,uiet aJ 
h1eneri<lyJ>"] 

f'<:riconialnld1Jwrpicolafoanne.E. Tayloretal 

PM,,,.hko,p,:;rll>lr..,.JoanneE.Tarlore1al 

P!oialog,nicul;,/a4jria;"'1<°',oh et•L 

p1,o.,,,,10,pon,an:hotrl<>fhoenici,JoanneE."!ayloret al 

P!"'""'l°"P""'"Yf.:ol<,K.D.Hyd<&Alia, 

Pl=imit<n,i,d~p,oidea M.K.M. Wong elaJ 

Pvd.>'f,orlumvi><"plarum)mnr.eE.Tayloretal 

PulJhuibo1J,i"kJ"'lmiw"4Goh&K.D.Hy<lt, 
18"nerk t)~] 

PulJt,eloplror.im...:ro,por~Whi ltonel aL 

Pr,,,,,ph,,,re!l"(>,isliip<>l,,ri,K.MT,ui& ICD.Hyde 

PuuJcl,afono:triaji,xi.in,iL Calet aL 

Ps<..dalralOJ10:triamiscart1/ricol.,Shenoretal 

Pyricul.z....,om:0-'f"''""'Y>nnae1aL 

Quin/"1·i""'l""ti"'K.D.HyJe&Goh 

Ramichlo.-idiumlignico"1K.M.Tsui et al. 

1/ivulicOWaquati<a Ranghoo& K.U. Hyde 

llou,,,,.,:i.,..,,lr",;'f><'"'D.Q. Zhou et al. 

Rou,..,..:1.,..,11..,..,;,K.D.Hydc 

S.U-carJ,x/1,,,"'l""'""'K"\!. T,ui etaL 

S.U-carJ,xllanlinutaL C.i&K.D.llyde 

&p1orrell.zrrod1ycarpi)oanneE.Ta)foretaJ 

SorolinafrorrJjcal., JoanneE.Taylor< l al 

Sp,,,lrcoOOminuraL.Cai etal 

Sp.,Jico.J.,sp.ilmo:<>laGoh<!i:K.D.Hyd< 

Spiro.-l«ospo,abambu,Jool.,l\.>.Luet al 

ltl"nai< I)~] 

Sporos.·lri,mapan:icun,atumGoh &K.O.H}'de 

Stold1Jl101ry,r,:,ii,,:rr"""""Wh,1tonetal 

Stold1JbolFY,1F•il•km:WhittonetaL 

Sr.~w;•lwn4'w4Jm;Y.m,a <t al. 

SIIC1i<«d.?<ieml<Joann•F. Taylor,tal 

Srrariphoromyce:ibrwnnei,poru,Goh&K.D.Hyde 

18"""'"' ')1"'1 
S,ri~lod«o,por~ Nn,bu= D.Q. Zhou et al. 

lscneri< l)'J"'] 

Sub~,mi,ph""'"' hm,l,u,ic"la D.Q. Zhou & K. D. Hyd< 

Sungaiicolab..ctrodomid!aFr)arllc K.D.llyde 
l!!"neJk l)'l"'l 

TamsinicllalabimaS.W.Wongclal 
h1meri<l)"J>"I 

Torrarti,pmam1,sipari<tisFrya:r&KD.Hyd< 

HKu{M)4617 

HKu{M)H57 

HKu{>1)4\27 

HKll(M)212! 

HKu{M)3Ml 

!1Ku{><)746,8 

HKu{M)800l 

HKuf><)42JS 

HKu{M)4717 

HKu{M) l 4024 

l'"ll(;<) \ 2)97 

HKu{><) 1612~ 

HKu{><) l 7,\87 

HKu{><)l0174 

HKu{M)B-13 

HKu{M)l227l 

HKu{><)S214 

HKu{><)91,\4 

!1Ku{><)2717 

HKu{M)537l 

HKu{><) l71 01 
[iwtype] 

HKu{><))936 

HKU( M)3026 

HKll(M) \7 \6, 

HKu{M)7:J.03 

HKu{M)2S50 

HKu{><) l 3()9J 

HKu{M) l J-099 

H~uf><)71Xi 

HKl/{><)40.\l 

HKu{M)4779 

HKu{><)9H) 

HKu{M) l 520l 

!1Ku{M)2276 

!1Ku{M) l 51167 
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Tormtt!<porafu<JformisFryor&K.D.Hyd• 

T"""'lpluoou,rrn~<n<i>/o.a nn~K Taylor et , L 

TrihularUlop~Miro.<poru)oanncF .. Toyloretal. 
18"nctlcl)l"'l 

Trid,,,;1,,.1,umenglo!,1,Lm,,,K.O.Hyd~&<",oh 

"frid,ocl.,.-l,um")p.uK.D.H)·de& Goh 

\Jbri=nypicol.,K.D.Hyd<&Ali" 

\'i,m~.i" rharurb«jo V.V.&irma & K.D. Hj-de 

h1cncric l)'J>"] 

l\\1'domJ-rop<i,t,achycarpi.:ola)=nneE.Tayloret,l 

X,-1.,rio,qw<"'..,.Ji""joanneE.Toyloret al. 

Xylomyc<>gig,mt,~>Goh<tal 

X}lomyce,pu<Jllu, Gohct al 

~"'pc,,ur,ip,,rifirwn,WhitlOnetal. 

Zyga,pod11n,p,,mLmicolaWhiltonetal. 

HKU{M) l604S 

HKll(M)JS!ll 

HKll(M):!1>20 

HKll(M)3HS 

HKu{M)S2?6 

!1Ku{M)6519 

HKU(>!) l2\5? 

HKu{M) l6!96 

HKu{><)J5M 

HKu{M)31S8 

HKll(M)4~ \4 

HKu{M) 12~14 

HKu{M)129l9 
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Al>stra,t - lhc j!;Cncra ,\ste1011ia, Dictyoa,terina, Hdmiutlwpelti,. and Hidakaro 

are presently included in the Mi,rothyriaaa~. We have eumiocd the type,, and 
their di~rJctcrs Ju nut ~lifl."' with thi• familial p]Jccmc11l. We reJc,cribc thcs.: fuur 
poorly known genera and ,uggcst • more appropriate placm>Cllt of these genera. 
A,tmwia produces subglobose ascoma1a that de\'dop on dark mycelium with copious 
hyphopodiaonthehostsurfaceanJ•houlJbeplaceJinthc,b1<'ritJ<1uU<CorMrliulucc<1t'. 
Di.tyoa,tcritJahasablackmycdialnet. supcrficialhyphacwithlateralhyphopoJia,and 
globoS<' osco,nata with an ostiole anJ can be placeJ in Mtui,,a;ea~. lhe monotypic 

fldmitJll10jid1i,.charactcrizc<lby dongatcJlongituJinaUyclcfta,o;coma1aand filiform 
h)"'linconc·ccllcdascosporcs,shoulJbcplaccd inR!,ytismmacea,;H. al,N<'i<Wa,iais 

probably a svnonym of • species in Lop!wdermiurn. Hidakaro has brown ascoma1a and 
unitu11icatcascia11JshoulJbecomiJercd i11HyJ1<><rc<1I«> . 

Ke)" wo rds - J\<lerouia swee1iae, Dictyoa<leritJa co11apl,a,yugi11e. lfrlmiuthopdtis 

almddaea,ia. Hidakaea lumid11la. taxonomy 

Introduction 

We arc conducting studies on the Dothideomyceres in order to provide a natural 
classification (Zhang ct al. 2008, 2009). As part of this work we arc rcstudring 
the type species of the 49 genera placed in the Microtltyriace11e, a poorly known 
but intcrcs1ing family within the Do1hid!'.!.1mycdt'~ (Lumbsch & Huhn<lorf2007). 
'!he important morphological characters of Microrliyriace<1e arc superficial, 
flattened, dimidiate ascomata, the cells of upper wall of which are organized in 
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a radiating pattern, while a lower pcridium is generally lacking. Members have 
a ccntrnl ostiolar opening, cylindrical or broadly davate to saccatc, bitunicate 
and fissitunicatc asci and ascosporcs that arc hyalinc or brown (Ryan 1924, 1926; 
Kirk cl al. 2008). We h.ive lhusfarexamined scvenil la.xa within Microtl1yririce11e 
and in this paper report on four poorly known genera and their types: As1ero11 i11 
(Hennings 1895) represented by Asteronia sweetitie, Dictyoasteri111i (Hansford 
1947) represented by Victyo11steri1111 co11oplwryngi11e, Helmintlwpeltis (Sousa 
da Camara 1950) represented by l/elmi111hoJ>elti~ almeid(1e,ma, and l/idah1e,1 
(Hino & K.ilumolo 1955) represented by Hid11kae11 /umidufo. foll descripliuns 
of these taxa and suggestion fo r their taxonomic placement arc provided.. 

Materials and methods 

rype specimens of Astuonio sweetioe, Diayoa~1eri,111 conophoryngi,ie, 1-Mmimhopeltis 
a/meilfoearl(I, and Nidaktlea tumidu/,1 were obtained from K, ]Ml. USE and YAM, 
respectively. Ascomata were rehydrated in 3% KOH prior lo examination and sect ioning 
Sp~-.:irn<:ns wne exami1wd uuder a stereo mino,.;op•: (Leka MZl6A) and fiu<: for<.:<:ps 
wer<: used to temove one or two ascomata, which were mounted in water, Melzet's, 
Congo red, or cotton blue reagents. Observations and photographs wnc made under 
the light microscopes (Nikon E800 and Leica DMJOOO). For some hyaline structures 
dilfcrcntialintcrfol'('ncccontraslmicroscopywasuscd. 

Hand sect ions were cut with a sharp razor blade and thin (8 µm) sections were cut 
using a Lcica CMJ lOO freezing microtome. "Jhe sections were transferred to a drop of 
watcroradropofco\lonblucforexaminationandphotography. 

Taxonomy 

Astcro11ia (Sacc.) Henn., Hcdwigia 31: 104, 1895 

Tr PF. SPF.Cl~S: Astemnia .,,.,..,..,.i;,,., Henn .. Hedwigia 34: 104. 1895. 

• Parotliopsis swee/ine (Henn.) G. Arnaud. Annalcoi d~s 1'piphy1ies. 7: 53. 1921. 

FIG. IA-[ 

Colonies forming darkened regions on the underside of leaves, resembling 
a ~sooty mold~ to th,: unaidt:d l·y,:. Ascomata 130- 180 µm high x 110- 140 
µm diam, gregarious, or some scattered, superficial, subglobose to globose, 
subcoriaceous, brown to black- brown, with an indistinct ostio\e (F1Gs l A, B, C). 

l'cridium 17- 21 µm wide, one layered, composed of black-brown isodiamctric 
cells of textura angularis (1;1Gs 1 D, E). I lamathecium not apparent. A sci 60-93 
x 20-27 µm ( m,:an = 72 x 22.8 µm), 8-sporeJ, bitunicall., oblong to broadly 
cylindrical, with a short pediccl,8- 9 µm long, 6.5-7.5 µm wide,apically rounded 
with an ocular chamber (Fies 1 F, H). Ascospores 33 - 46 x 1- 6.5 µm (mean 
.. 40.8 x 5.4 µm), tri -seriate to multiscriatc, guttulate, thin-walled, straight or 
slightly curved, fusoid-ellipsoidal, widest in the middle part of the apical cell, 
with broadly rounded apn, and tapering lo a narrowly round<:d base, hyaline, 
I-septate, septum nearly central but nearer to apex, wall rough (FIGS JG,]). 
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F1G. l. A,,.,,.,,,;,, .,,,:,:/i,,e {trom holotype) . A. Colonie~ of fungus on underside of host lea\'eS. 

B. Apf"'a rance of ascomata on 1he host ,urface. C. Squash mount of as.::oma. D, E. Section of 

a>a>mata . Note periJium. F. H. As.::i Note the p, .. 1.licd a nd ocular chamber. G. I. Ascospore,. 

Scale bars: ll • 200~m. C • 20 ~"'· l) l • 10 ~m. 

SPEGIMEN E!UIMINED: llRAZJL, fatado de Minas Gcrais; on leaves ot s .. ..,e11a •r 
(Faha,-,>a~).June 11192, E. ull,(1961\)(K(M) 159800, holotype) 

Asl,mmir1 was JcscribcJ .is a munolypic g,cnus rcpn:scnlc<l b}' Aslr.ro11i,1 

sweetiae. Subsequently, Hennings (1908) added A. lr111race(1e Henn. to the 
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genus. Tv.:o other names listed under Astero11iri by Index Fungorum arc errors 
for Asterina appendirnlosa (Mont. & Berk.) Mont. and Asterina erysiplwides 
Kakhbr. & Cooke, species that were not included in Astero11i11 by I Jennings 
(1895, 1908) \Ind which hllvc nol been acct:pl<.-<l or recombint:d by subsequent 
authors. Saccardo & Sydow ( 1899: 693) described A. sweeriae as parasitic with 
mycclium on the lower surface of leaves, ascomata that arc subglobosc and 
gregarious, and asci that arc bitunicatc with 8 spores. Asteronia is currently 
placed in the family Microthyriacene (lumbsch & l luhndorf 2007). I [owevcr, 
the familial classification of Aslam/I" ha.-. been long, c, ,nruscd. Henning,.,; (1895) 
placed Asteronia in Perisporiaceae (= Meliolaceae), Saccardo & Sydow (1899) 
in Microlhyriacene subfam . Asterinoiderie, Hennings (1908) in Microlhyriri ceae, 
and Arnaud (1921) in Parodielli1111ceae (= P11rodiopsidace11e). 

Asteronin :;weetit1e has globosc, osliolate ascomata that fo rm on black 
mycclium, whi le asci form from the hase or ascoma1a. These characters and 
lack of flattened thyriothecia indicate that this genus is not well placed in 
Microrhyriaawe. /I more suitable family is probably A:;teritmceoeor Meliofoceae. 
However, there arc no sequence data for J\steronia in GenBank and fresh 
collections are needed in order to establish the phylogenetic relationship of this 
genus. 

Dictyoasterina Hansf.. Proclxxlings of the Linnean Sockty of London --- ~~ 
TnESPECrnscDict)'O<l<lt:ri11aco11op/.,.ry11giaellansf~Proceeding,oftheLinneanSociety 
ofLondonlS9: 39,19·17 

Epiphytic on the upper surface of leaves, appearing as blackened areas, which 
arc rounded and shiny, scattered over the leaf, with superficial hyphac present, 
forming a black mycdia net (l;JGS 2A, B). Superficial hyphae, black to brownish, 
parallel and anastomosing, with sparse, lateral hyphopodia, hyphopodia nearly 
circular, black-brown, 20.5-2R µm (mean = 26 µm) (J:1G 2D). Ascomala 
38-100 µm high, 90- 220 µm diam, superficial, grcgarious, roughlyglobose, blm:k, 
subcoriaccous or less carbonaceous, with a central ostio\c (l;IG 2C). Peridium 
6- 18 µm wide comprised of three layers of cells, black-brown to pale brown, outer 
layer of black brown cells compressed, inner layer of isodiametric cells of textura 
epidermoidea (FrGs 2E, G). Harnatheciurn nf dense, long pseudoparaphyscs, 
50---61 x 1.5- 3 µm (mean= 55x 2.4 µm) unbranched (Fl(jS 2F, ]). Asci 32- 17.5 
x 8-13 µm (mean"'" 35.9 x 9.9 µm ), 8-spored, bitunicate, fissitunicatc, davatc to 
short cylindrical, with a short knob-like pedicd 1.7- 3.2 µm, and inconspicuous 
apical structure (FIG 2H). Ascospores 9.5- 15 x 3- 6 µm (mean= 11.8 x 1.4 µm), 
biseriate to overlapping triseriate, oblong-ellipsoid to ohovate, I-septate, hyaline, 
strongly constricted at the septum, upper cell oval, wider and shorter than the 
cone-shaped lower cell, guttulate, smooth-walled (F1Gs 2/, K). 
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~JG. 2. Viayoo,terina w,,aphary,,giae (from holotype). A. Appearance of fungus on surface of 
~af.B.Appcaranceofcolonyandascomataon1he hos1 .,u rfacc.C.S,quash nlOuntof ascoma. 
D. 1-lyphopodia. E. Sect ion ofascoma. Note lhe peridium which compri se~ ..,,·cral layers of 
cells. F. AS<:i and paraphy ... , . G. Pcridium. H. AS<:i mounted in Melzer• reagent. I. l'araphyse,. 
f. K. Aocosport'S bt,rnrning rffi wht'n rnnunkd in Omgo .-.,d and )'dlow lo light brown in 
Melzer', reagent. Scale bars: B • 200flm, C • 20 fl'", D- K • 10 fl"'· 

Sl'~CJMH!< HXAM l1'' W; L'GANDA. E11 ld.tl~. 011 leaf of C,,,wp/,,.ry,,gia lao/~tii 
(,\p,xy11aceae). fx=mber 19"15, C.G. Hansford, (IMIS298, hok,typc ). 

Dictyoasteri1111 was described as a monotypic genus represented by D. co 110-
pl1aryngiae and was placed into the family Asteri11ace11e (Hansford 1947). In 
the latest Myconet, Dictyoasteri11r1 is removed Into the family Microt/1yri<icea e: 
(l.umbsd1 & Huhn<lorf2007). 

Diclyoasterimi co 11oplwry11giae has superficial mycdium and dearly 
ostiolate, globose ascomata; these morphological characters make it distinct 
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Frn.3. fl~{miml ,"pelri< alrn~i,!aea,ua (from holmype). A. Apl"'arance of ascomata on the hmT 
surface. B. C. Squash mount ofascoma. D- f. L Section of ascomata. Note periJium. G, I, K. M. 
Cnitunicate asci. H.J. Ascospores. Sca le bars: A - 500 fl"', H - 20 fl"' , C-M - JU fl"'· 

from Microtllyri11cene. We suggest that Dicryonsteri11<1 be excluded from 
MiLTOthyriace,ie and transferred to a more suitable family, such as the 
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Asreri11(1ce11e, although the presence of pseudoparaphyses should be considered. 
As there arc no sequences for this genus in GenBank, fresh collections and 
DNA sequence analyses arc still needed to establish taxonomic pJa..:cmcnt. 

Helmintllopeltis Sousa da Camara, Agronomia LL1sitana 12: J02, l 950. l'1G 3A-M 

frrE SPECIU: /fe/mi111/,~/tis<1lmeidae,, ,,., Sousa da Oman•. ,\gronomia Lusitana 12 
J02,l 9SO. 

Necrotrophic or biotrophic on the surface of leaves of conifers, forming black 
oval spots. Superficial mycdium absenl.Ascom11t11 110- 205 µm long x 75- 110 
µm wide, about 100-1 50 µm high, solitary or grouped in pairs, scattered, 
superficial, dypeate, oblong or elongated, with a longitudinal cleft-like 
opening, subcori.iccous, black to brown (F1c;s 3A, B, C). Pcridium 50- 72 µm 
thick at the apex, 25-35 µm thick at base, two-layered, composed ofhyaline 
pscudoparcnchymatous cells and an inner layer of isodiametric cells of tcxtura 
angularis (l;1Gs 30-1;, L). Hamathecium sparse or absent. Asci 60-11 7 x 10- 18 
µm (mean= 77 x 15.2 µm) , at least 8-spored (or more than 8-spored), not 
fissi1unicatc, cylindrical lo oblong, 1hin-w..illcd, parallel arrangement (F1c;s JG, 
I, K, M). Ascospores 62.5-83 x 2-3.5 fJ-m (mean = 70.9 x 2.8 µm ), parallel 
seriate, broad fil iform to wire-like, hyaline, ascptate, wall smooth (i'IGS 3H, J). 

Sl'F.Cl"~l<S ~xu111<~n, PO RTL'C.AL, Mi nho Serr~ do C.crc7, (Pico Borrag,;im), on leaf 
of },mipm150:c,mmut1i, (Cuprc-.:;c<1c), 3 /ul y 1948, M. de Sousa da Clmara (LISE 50024, 
hololype). 

Sousa da Camara (1950) erected Helmi11tlwpeltis as a monotypic genus for 
H. 11/meid11e11n11, which is fo und only in Europe (Kirk cl al. 2008). "fhc 2007 
Outline of Ascomycot11 (Lumbsch & Huhndorf 2007) places He/mintlwpeltis 
into Microtliyrit1.::.:11e. We suggest that H. (l/meid".:111111 is better placed in 
T.oplwdamium (Rhytism1i/1ica1e) but do not transfer the species here as it has 
probably already been descr ibed in this large genus under another name. 

Hidakaea L Hino & Kattim., Bulletin of the Faculty of Agriculture, 
Yamag LichiUniwrsity6:38,l955. 

TYet: s e1:c11:s: Hidakaea tuminr.la I. lfom & Katum., Bulletin of the Facu lty of 
Agricu lture. YamaguchiUni,usity6:38,19SS. 

Saprobic or parasitic on stems of bamboo, causing black to brown spots. 
Ascomata 260- 270 µm diam. 120-160 µm high, solitary or gregarious, 
flattened against the host surface, suhglohose, in section hemispherical, brown, 
subcoriaccous but membranous at the base, smooth from above, unilocular, 
with a central ostiole (F1Gs 1A, B). Ostiolc 6.0-6.5 µm. Peridium 11-63 µm 
wide, brown-black at the sides, other parts light brown, in the sagittal section, 
comprising a few layers of cells, outer cells appear pseudoparenchymatous 
and ..::ell wall very thin, on the base cells isodiametric, black-brown (FIGS ,JC, 
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FJG. 4. Hidaka,·a l"m idi,/a (from holotrpc). ,\. ,\ppcaranccofascomata on the host surface. 
B. Squash moun1 of ascoma. C. D. Section of ascoma. Nole the peridium. E. J. K. Asci. 
~<>le lhc pcJicd and the apiCill ri11g structure. E G. P.draphyscs wh id1 ~re l<>ngcr lha11 ..sci. 
H, I. Ascosporcs. Note 1hc three septa and inoonspicuous sheath. Scale bars: A • 200 f'lll; 

B, C, 0 : 20f'm; E- G, /, K : lOflm:H,l : 5flm. 

DJ. lfamalhcdum comprising par.iphyscs, 70- 105 x 1- 2 µm, cmbc<l<lcd in 
mucilage, and longer than asd (1' 1Gs 11F. G). Asd 71 - 82 x 7- IO µm, 8-spored, 
unitunicate, cylindrical-da11ate or oblong, with a short pedicel 6 x 4 µm, apically 
rounded with inconspicuous apical structure (l;IGS 4E, J, K). Ascosporcs 
16- 20.5 x 2.5- 11 µm, 2-scriate, fusiform, tapering gradually at one or both ends, 
or pointed, hrJ.line or pale, 3-septalc, slightly constricted at septa, smoo1h­
walled, some with sheath (Fl(jS 11 H, I). 

SPECJ,.,EN EXA>UNHD: JAPAN, Sagami Province. Qorama, on Jead stems of Pleiobla.m,.< 
v,:zgitiatm (l'o,u:~ae. &mbr,wideae), September l':152. l·linoand Katumoto (YAM 20296, 
hol,~ yp~). 
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A B 

Fra+ Hit!akaM r11rnid11/a (line drawing from h.olotypc). A. Ascorna. B. A,ci 

Hino & Katumoto (1955) established Hid11kaea as a monotypic genus with 
H. t11mid11fo as the type species and suggested that it should be placed into 
Microt/1yri11ce<ie based on ascomata with a scutatc structure, superficial 
subglobose ostiolate ascomata, and bitunicate. clavate or cylindrical-clavate 
asci. The scutatc structure and bitunicatc asci described in the prologue 
were not observed in the holotype. The unitunicate ascus of Hidakaea does 
not belong in Dothideales and Microthyriaceae. 'fhe species should be placed 
the Sordariomycetes where it may have affinities with the Clla.:tospl111eriales 
or Nypocreales. ' lhc brown colour of the ascomata is typical of species in the 
l lypocreales, and the asci and ascospores arc also characteristic of this order. 
\.Ve therefore sui;ge~l lhat Nidah1ea belongs in l·lypoc-re<4les in.:utae sedis. 
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A new species of non-lichenized genus Stictis 
(Ostropales, Lecanoromycetes) From India 
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(Cmmcil of5ci.:,llifi, ,md lndll$/rial H.:se1m:lr) 
Rmrn l'mlapM11rg, Lucknow - 226001, fodia 

1\l>srrne1 - Stictis .,uhhr-ad,y,pora is ,Wril'l'<I a~ new ~pecieii from India. The new 
species is characterized by a non-l ichcnized habit: round, cffigurate, chroodisroid 
apothecia with white pru inose, lacer>te ma rgins, and tra11sv<>rSely 19 - 32 loculate 
small asoispo~s measuring 45- 55 x 4- S ~m . . ~1ictis l,imalaya11u.< i, puhlished a, a new 
oombinationbasedonCl,roodi.,,,ushimalaya11u,. 

K'-'}' wor,_ls - Sticridaaa~. cor! icolous. A..-o,Nyrota, C,,,,o,.,.,.,,, 

Introduction 

·fhc family Stictidt1cene (Ostropales, Lea moromycetes, Ascomycota) 
accommodates a large group of lichenized and non-lichcnized fungi. ·1he 
species of the genus Stictis Pers. are perhaps the best known example of 
individuals rcpn:senling the same fungal species havin!:l the ability 1<> live ei th er 
in a lichenized state (with algal symbionts) or as saprotrophs (non-lichenized), 
depending on the substrate (Wedin ct al. 2004). 

Sherwood ( i 977a,b, 1979) provided a comprehensive account of c. 65 species 
and separak<l S/kli., from allied genera based on the orbicular fru iting body 
opening by pores, periphysoids in an apothecial margin that extends down the 
whole length, a hymenium that splits away from the margin when dry, a thick 
crystalline layer in the ascoma margin and a non-parasitic niche. "lhc ascosporcs 
exhibit variation in shape (cylindrical or fi\iform), size, and septation (with 
3-300 septa). Stidi., was segregated from the closely related Ccmotrema based 
on the lichcnized living strategy and scattered crystals in apothecial margin 
of the latter (Gilenstam 1969, Sherwood 1977a). A phylogenetic account by 
Wedin ct al. (2006) suggests that Sticlis is paraphyletic and congcneric with 
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Co11otrema. The other closely related gcnern - Schizoxylon and C11restiella 
- differ from Stictis in lacking a periphysoidal layer and having disintegrated 
spores(Wcdincta\.2005). 

Seven Stictis laxa have been reported previously from India: 5. beng(l/r.mis 
U.P. Singh & Pavgi, S. i11dica Tilak & Nanir, S. kamatii Tilak & S.B. Kale, 
S. /anfa,l(leTilak & Nanir, 5. mamthw11densis Tilak & S.B. Kale, S. stell11tt1 subsp. 
i11termedi11 (Speg.) M.I~ Sharma & R. Sharma, and S. tilakii S.B. Kale & S.V.S. 
Kale (Kale & Kale 1970, Sharma & Sharma 1983, Singh & Pavgi 1966, Tilak & 
K<1k 1969, 1970; Tilak & Nanir 1975). Some ,,fthcsc arc no longer c,,nsidcrcd 
to belong in Stictis. and others are of dubious application. Sherwood (1977a) 
synonymized S. bwg11le11sis under S. radillta (L) Pers. subsp. radidta and 
recombined S. lmrfml(le as Sc/1izoxylo11 lantmrae (Tilak & Nanir) Sherwood, 
placing S. i11dict1 in synonymy. Sherwood ( l 9na) was unable to obtain material 
ofS. kamatii, S. m11rnthwade11.<i.<, and S. tifokii for study; on the hasis of their 
protologues, she considered that S. mMarlnwidensis was probably a Stictis sp. 
distinct from S. mdiata but was unable to suggest better taxonomic placements 
for S. kamatii and S. tilakii. 

The present paper reveals the existence of a non-lichenizcd corticolous 
species from India that lits wel l in the gcnusS/icti.< and is described here as new 

Materials and methods 

1he material (preserved in I.WG. the National Botanical Research Institute 
lichcnherbarium)wasexaminedmorphologically,anatomically,andchemically. 
Thin hand-cut sections of apothccia and thallus were mounted in plain water, 
cotton blue, 5% KOH, and iodine solution and observed under a compound 
microscope. Chemical spot tests and TLC methods follow methods by Orange 
ct al. (2001). 'The minimum and maximum measurements ofascosporc and 
other .inalomical fe.ilurcs .ire based on the examin.ilion of al least five different 
maturcascomata. 

Taxonomic description 

Stic tis s11bbracl1yspora S. Joshi & Uprct i, sp. n ov. FIGURE l 

11,allu, wrtiw/w;. Asc,xarpi prim um immn><", rrum/1«su11te,, prufu,i,krnpufuli. 0.5- 0.6 
mrn diam., rnar:,.:.i11, alho, la«mto. Ma,xoi11 s«tione60- 120(- 125)µmcrnmi,, Exipr,lum 

propri11m bnm,.e,im, 30-6 5 !"" m>.<.,,.m; '""''"" .rystallim,m 25-5lJ /'"' cra«,im 
Pm}'hywiJ.:« Mnuse, 15- 25 1,rn. P«ruJ,hy,;esfi/ifvmw;, ru.>10><1<", 1- 1.S I'm- A,ci 8 ·spvri, 
80- 90(- IOO)x.5-6/,m cra.ssum, I , can,les.c,eus. Sporae 45 - 55 ~ 4- 5µm, i,wo/,i/oc, I, 
mmut " w ·lu: e11:. 

Tnus: ['.\DIA, West Bengal, Jalpaiguri district, Jaigaon, on bark on ~ river bank, 
117.04.19117, D.K. Upreti & M. R.inj~n 201675 (LWG- holo!yp<>). 
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A non-lichenizcd fungus, corticolous, forming a hyaline cpiphloeodal hyphal 
felt or thallus, 20-50 µm thick. Ascomata, urceolate, solitary, sometimes 
aggregated in two, at first immersed, opening by a pore, bewming erumpcnt 
.ind f1mdly nearly superficial, 0.5- 0.6 mm in diam., round, chroodisw id; disc 
brownish to flesh coloured, densely pruinose, splitting away from the margin, 
up to 0.1 mm in diam., deeply immersed; margin radiate, effigurate, lacerate, 
5- 6 lobed, white-pruinose, eroded in older apothecia, 60-120( - 145) µm thick 
in cross section, hyaline to darken in older apothecia, sometimes layered, 
en1irdyencrustcdin crys1als. 

Outer exciple layer 40-80 µm thick; inner exciple layer brown, 30- 65 µm 
thick, branched periphysoids present, forming the innermost layer of the 
margin, 15-25 µm long, separated from the outer wall by crystals (of 20-40 
µmin size); crystals forming a dense layer along the inner margin of apothecia, 
25-50 µm thick. Epihymenium indis1inct, granular, hyaline to slightly 
brownish, usually covered by 20- 40 µm high crystalline layer, hymenium 
hyaline, inspersed, separated from the margin in dry condition, 100-135(-200) 
µm high, I+ golden yellow to wine-red; sub-hymenium, 30-50(-260) µm high, 
hyaline to darken in older apothecia, 1-t· blue. Paraphyses filiform. branched, 
with thickened api.::al cell, dense, conglutinate, 1.0-1.5 µm wide, I+ blue in 
epihymenial region. Ascus 8-spored,cylindrica\, bitunicate, 80- 90(- 200) x 5- 6 
µm, I+ blue; ascospores cylindrical to fusiform, hyaline, transversely septate, 
sheathed., 19- 32 loculate, locules broader than longer, 15- 55 x 1- 5 µm, golden 
yellow in Iodine solution. 

CttEMISTRY:Thallus K+ reddish, PD-, C- ; no lichen substance in TLC (Solvent 
system A). 

DISTRIBUTION AND ECOLOGY: At present the new species is known only from 
lhe northern an<l e<1stern slates of India, where il is found growing luxuriantly 
on tree bark in tropical moist deciduous forest at 140- 900 m altitudes. 

AVDITION,H SP fi.C/Mfi.N fi.XAMIN50: INDIA. Utr«mklwuJ, /im Corbett Tiger Rc..:rw, 

Dugadda, an1rub.a rk, ()JD,u. 1999,D.K.. UpMi217'167(LWG). 

REMARKS: Srictissubbracl1Y5pom is characterized by non-lichenized thalli, round 
erumpent, chroodisrnid apothecia with radiate, lacerate, pruinose margins, 
flesh coloured deeply immersed discs, branched paraphyses, periphysoids in 
the innermost layer, a crystalline layer between excipulum and periphysoids, 
brown inner exciple, an<l relatively small 8-spore<l asci an<l ascospores 
measuringS0-90(- IOO) x 5- 6 µm and 45- 55 x 1- 5 µm respectively. 

Sticris bracl1Y5porn Sacc. & Berl. is similar to S. s11bbr11chyspora in its white 
pruinose apothecial disc, thick crystalline layer separating periphysoids from 
outer wall, I+ blue paraphyses at epihymcnial region, and an amyloid hymenium 
lhal splits uway from the 1m1rgin when <lry; il differs in lrnving broadly open 
immersed apothecia that do not become erumpent, larger ascospores (65- 90 
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flG U~E l. lhallusanJapo!h~>cial111orphologyofS1ic1i,mbhrw:l,y;JJ()m(lfolo!YJlC) 
Scalc: O.Smm. 

x 3.5- 1.5 µm), and an apothecial margin that is 10 µm thick and colourless 
throughout in cross section. 

Srictis friabi/is (W. Phillips & Plowr.) Sacc. & Traverso resembles the 
new species in its 0.3-0.6 mm, erumpent, nearly superficial apothecia with 
dn·ply fissun:d pruinosi: margins, branched propoloid paraphyscs, and small 
ascosporcs (55-70 x 2.5- 3.5 µm). However, S. friabi/is differs in having 1-
paraphyses in epihymenial region, a distinct ly reddish apothecial disc with 
a fleshy ycllow-pruinosc margin. colourless proper cxciplc. and unsheathed 
ascosporcs (the sheathed ascospore character is not cited in the description by 
Sherwood, 1977a). 

Other closely related taxa S. lupini W. Phillips & J-larkn. and S. dumo11rii 
Sherwood, with small ascosporcs of 15- 60 x 3- 3.5 µm and 55- 65 x 3- 3.5 
µm respectively, differ from S. mbbmc/1y;;pora in having immersed apothecia. 
forther, S. lupini differs in having an entire apothecial margin, unbranched 
periphysoids,simple paraphres. and indistinct cxciplc while S. d11m,mlii differs 
in having 1-spored asci. 

Srictis mdiata subsp. radit1l<1 is comparable to new species in having a 
lacerate, white-pruinosc, apothecial margin, deeply immersed disc, I+ blue 
subhymenial region, and irregularly branched paraphyses; however, the larger 
asci (120- 250 x 5- 8 µm) and unsheathed larger ascosporcs differentiate it from 
S. subbmchppom. 
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Sricris m1m1tl1w11densi$, considered a good representative of the genus, 
is close to S. mbbmd1Y5pom in having round apothecia with lobed margins 
but differs in having white to black apothecia and acicular ascosporcs that are 
almost as long as the l!sci (220- 285 x 0.6-1.6 µm). 

The genus S1ictis has a worldwide distribution but most species are common 
in coastal areas and moist humid cloud fo rests of tropical countries. 

An Indian specimen previously placed in thelotremataceous group due to 
uncertainly in lhc dclimitll1ion of OMnipal.:.~ has been recvalualc<l and is now 
transferred to Stictis as follows: 

S l icl i$ /1i11wfoyanus (Nayaka & Upreti) S. /Mhi & Uprcti, .:omh. nov. 
Mn:oBANK MBs18077 

BAs10.~n1 : Chroodiscus llim11lay,:mr,s Ndyaka & Upr<!l i, Myw1axo11 98: 247. 2006 

The taxon is characterized by chroodiscoi d apothecia with prominent white 
exfoliali11g margins, hyalinc proper exciplcs densely i11spersed wi1h calci um 
oxalate crystals, d istinct periphysoids, and acicular transversely septate golden 
yellow 1-t ascosporcs measuring 40- 78( - 85) x 3- 5 µm. It is similar to Sticlis 
lupini and S. brachyspora in having simple paraphyses and small as.:ospores 
measuring 45- 60 x 3- 3.5 µm and 65-90 x 3.5-4.0 µm respectively but differs 
in havingerum pent apothecia, orangc-hrown discs, radially fissured apot hccial 
margins, and 2- 3 spored asd. 'The species is restricted to the Himalayas and was 
fo und growing on trees in Great Himalayan Nat ional Park, Himachal Pradesh, 
atanaltitude of2200m . 
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Perisporiopsis /ateritia, a new species on decaying leaves of 
Hevea spp. From the Amazon basin in Peru 
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pchavar@l1,i1d.~J,, 
Unive~ity of Aforyl,md, Departmmt of l'la11t Science 1md Land5rnp.: Ard,it,·cture 

2112 /'/ant Sci,mce H1tildin;:, Coll(;:.: /'ark, Jlmyland 201,12, Unit.!d Stale. 

Al>st ran - lhe genus P~i.<poriop1is (A.1ea,11ya,1a, 01>1l1id,,"'nyoue.1, Pam,/iop.<i,lauat) 
occursonthcun<lcnideof<lccayinglca\'eS,mostlyinlropicalregions.A new species 
of Perispa.-wpsis, P. lareritia, is described th~tcan be distinguished from other species 
inthegenusbyacomhina1ion of teleomorphand anamorphcharacteristics,suchas 
ascospore,ize,,izeandshapeofmiuoconidiaandmacro<:onidiaoftheSeploidium 
anamorph, and the plan\ hos\ (Hewa). This >pecies is known onlv from the Peruvian 

Key worJs - leaf liner timgi, locu loo;.:omyce\ei, systematics, taxonomy 

Introduction 

·The plant genus He1,-ea (Eupliorbfriceae:) is known for the ability to produce 
latex that is processed to obtain natural rubber. The best-known species for 
production ornalural rubber is Hevef1 brnsiliensis (Wilk!. ex A. Juss.) Mi.i ll. Arg. 
Other species in the genus include H. benrlwmia11a Mi.ill. Arg., H. g11frme:11sis 
Aubl., H. 11itidfl Mi.ill. Arg., and H. p1wciflora (Spruce ex Benth.) Mi.i11. Arg., 
as well as others that are rare (Schultes 1956). Although Hevea includes 
economically important species, the fungi associated with these hosts have 
nut been explureJ (Arnuju e1 .. 1. 2004, G,nis & Chll\"erri 20!0). As part or a 
study to ch .. racterize endophytic and ex planta fungi, e.g. saprophytes, of wild 
trees of 1-l. brnsiliemi~ and H. gufrmemis, ascomata of an unidentified species 
of Perisporiopsis Henn. (Ascomycora, Votllideomyceres, Parodiopsidaceae) were 
collected from decaying leaves in two locations in the Peruvian Amazon. Based 
on morphological data, this uniJt:ntifieJ ascumyce1e is described here as a new 
species. A diagnostic sequence of the internal transcribed spacer region of the 
nuclear ribosomal DNA (ITS) has been deposited in Genbank. 
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Materials & methods 

Source of specimens 
Decaying kavcs were ,;,ollcctcd near the base of wild /1..,-v,m bmoilie11sis and 

H. guiunensislrccs in old growth forests in two sites in the Peruvian Amazon, i.e. 
Los Amigos and Tambopata (Dept. Madre de Dios, Prov. Manu and Tambopala, 
rcspectivcly).Twospecimens(P.C.811andP.C.987)inclL1dedascomataofthisum1sual 
fungus. Ascosporc germination was attempted by isolating asci and aswspores onto 
am.- cornmeal-dextrose-agar (CMIJ), supplement<.><! with antibiotics (Sigma-Aldrich 
streptomycin-neomycin-penicillin). Plates were incubated at 25°C with alternating 12 h 
lighlfl 2 h darkness. However, ascospores did not germinate after one week. Specimens 
areprescrved intheU.S. NationalFungus Collection(BPI) 

Morphological characterization 
To obsen·e internal and microscopic characteristics, the ascomata were rehydrated 

briefly in KOH. then supported by Tissue-Tek O.C. T. Compound 4583 (Miles Inc., 
Elkhart. lndi:,na, U.S.A.). and r.ec1ioned with a freezing microtome ~I a thkknei..~ of 
ca. 15 fl"'· Charactnii;.ti..:s of a...:i and ascn~pores were ob,;crved hy rd,ydraling the 
ascoma\a in)% KOi!, removing part of the ccntrum with a fine glass needle. and 
placingitonaglassslide.Charaetcristicsofthc:anamorphonthenaturalsubstratawere 
al.>0 obserwd. Measurements of ,;,ontinuous ,;,harao;:tcrs su,;,h as length and width were 
made using Scion Image software beta \'crsion 4.0.2 (Scion Corporation, Frederick, 
Maryland, U.S.A.) . Continuous measurements arc reported as the extremes (maximum 
and minimum) in brackets separated by the 95% confidence interval Color terminology 
is from Rayner(l\170). 

Source of ITS ~ uence 
To obtain a representative ITS sequen,;,e, DNA was extraded from 1he ascoma1a of 

P.C.811hyrcmovingccnlrumconlenlswithafincglas,;needlcan<lplacingthcmiothe 
bca<l-beating miuoluhes ,if the PowerPlanl- DNA isolation kil (MO BIO Laborntorics, 
Inc Carlsbad. California, U.S.A.). The primers used for ITS were ITS 5 and ITS 4 
(White et al. 1990). PCR reactions were nm in an Eppc:ndorfMastercydcr Er using the 
parameters described in Gazis & Chavcrri (20 lO). l'CR products were deaned using 
ExoSAP-rr (USB Corporation, Cleveland, Ohio, U.S.A.) following the manufadurer.. 
instructions. Clean PCR products were sequenced at the DNA Sequencing l'acility 
(Center for Agricultural Biote,;,hnology, Univcr..ity of Maryland, College Park, 
Maryland, U.S.A.). Sequences were asscmbkd and edited with Sequencher 1.9 (Gene 
Codes, Madison, Wisconsin, U.S.A.). lhc ITS sequence was deposited in Gcnbank as 
a,;,cessionnumbcrFJ8Ml29. 

Taxonomy 

Pcrisporiopsis latcrit ia I'. Chavcrri & Gazis, sp, nov. PLATEA-H 
MvcoBANK - MB51So67 

Pcritporiop,;ismclioloidessimili.<.A.<rospo=(65.0- J6tW- 7.'i.5(- 7!W)><l8.0-ll.5(- 2J.llJ 
pm. S-eJ>toidium m~r<Xo11iJiv ,.woiJc,., /1,.i_fem«• ,.J cy,nbifvmu:s, (59.Q- )61 .. >-69.0 
(- 80.0)><(15.7- }16.5- JIW(- J!J.3)1"",/""8;1r,do/cras,;itr.do3.7- 3.8(-•l.2).Mi.roco,,;J;a 
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PL ATE. Peri,p,:,riop,i, lateritia Holotype P. C. Sil " Bl'/ 880185. A, B. Ascomata and dark 

my~cliumonthcu11dcr,iJcoflc4vcs.C.Lung itudi11al5<.-cliunofascon,4ta.D. Ascidndascos1>orc,. 
E, F. Ocnliculatc coniJiophore of the m inocollidial anamorph. F. ,\rrow indicatc, globosc 

microconidia. G. S.,ptoidiwn macroconidium. H. Simplestomatopo;lia indicated by arrow 
B.ar:s:B : l 11rn,:C.O = IOOµm;E- H : lOµrn. 

globosaead ..,bg/obosae, ,/.5 -5.5>< •1.8- 5.5!'m, lot1git,u/ok ra<situdo1.0- 1.I.Stomalopo,iii 
.<imp/a. 

fns: 17 /uoo 2007 , coll. R. Gazi,, H.C. Evan, , P. Chawrri ; (Ho lot11"' BPI Sl!UJSS. P.C. 
81 I) on umkrsiilt, uf dcrnying lt'd\"C5 of Hevea brasiliu ,si.<, Pica nor Re,e~rch Sta lion . 

JlcarTambopata River, Prov. Tambol"'la: Dept. Madre de Oios, Peru. GcnBankacccssioll 

numberFJ884J29. 
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ETVMOLOGV: 'The name is Latin for brick red. in reforence !o the color of t he ascoma1a. 

TELEOMORP!f - Mycelium superficial, hypophyllolL<s, cxtensi\'e, appearing black, 
anastomosing to form a close network, almost subiculum-like, with simple, 
knob-shaped stomatopodia. Ascomata superficial on mycelium, aggregated, 
associ.:itcd with a hyphomycetous demati.:iceous anamorph (i.e. Scptoidium). 
t\scomata dark brown to black, almost completely covered with a sienna to 
brick tomcntum, except near the apex where they appear black, subglobose to 
obovoid, 300- 310 x 420- 450 µm (n = 5), non-ostiok11t', im'.gularly dchisccnl al 
apex;ascomatal wall composed of one region of2- 3 layers of thick-walled cells, 
textura angularis. Asci few, generally less than 5, 200- 220 x 80- 90 µ.m (n = l O), 

obovoid, sessile to short stalked, somewhat thickened at apex, eight-spored. 
Ascospores I-septate, strongly constricted at septum, initially hyaline, later 
pale brown or fawn , smooth lo slightly spinulose, broad!)• fusiform to ovoid, 
somewhat incquilateral, with apical cell slightly larger than basal cell, (65.0- ) 
66.0- 75.5(- 78.0) x 18.0- 21.5( - 23.0) µ.m (average= 70.S )( 20 µ.m, n = 30). 

ANA MORPH - Both macro- and microconidia oft he hyphomycctous anamorph 
observed on natural substrata. For the macroconidial anamorph (i.e. 
Septoidi11m) no conidiogcnous cells observed. Macroconidia O\'oid. fusiform to 
cymbiform, truncate at base, smooth, pale brown, sometimes with tinges of pale 
grayishros,·,2-seplalc,(59.0-)61.5- 69.0(- 80.0) x (15.7- ) 16.5- 18.0(- 19.3) µm 
(average= 65.2 x 17.2 µm, n = 10), length/width ratio 3.7- 3.8(- 4.2) (average 
= 3.8, n = 30). Microconidial anamorph with erect conidiophorcs, brown near 
base, pale brown almost hyalinc near tip, simple, not branching, septate, with 
scallered dcnticlcs on upper part; conidiogcnous cells polyblastic, sympodial, 
with small Jcnticles; micmconi<lia home on denticles, globose lo suhglobosc, 
unicellular, almost hyalinc, sometimes apiculate at base, 4.5- 5.5 x 4.8- 5.5 µm 
(average= 5 x 5.2 um), length/width ratio l.0- 1.1 (average= l.O, n -= 8). 

H ABI T AT - On the underside of decaying Ne11ea spp. leaves in old growth 
forests. Known only from Peru. 

ADDITIO AL SPEC[M s EX>.MI ED' PERU D PT. MADRE DE Dms: PRO . MAXU, Los 

AMIGOS RESEA RCH STATIOS, S EAR Los AMIGOS R1vn, 00 underside of decaying lea,·es 
ofHevrag11ia,1e11<i<, )111y2007, coll.R.Ga~i,RPIAAOIR6(; P.C.987J 

NOTES - Peri.<J>oriop.~i.~ includes 19 species, all of them oc;curring on decaying 
leaves in tropical regions; most arc described in Sivanesan ( 1984). A manuscript 
under review (Chaverri & Gazis) shows that Perisporiopsis is also a common 
cndophyte and soil inhabitant. />erisporiopsis lnteritia is most similar to P. 
mdioloides (Berk. & M.A. Curtis) Arx in having a reddish tomcntum covering 
the ascomata and relatively large ascospores. Perisporiopsis mdioloides has 
conidia tha t .ire significant])• wider lhan those of P. lateritio. In addi tion, the 
stomatopodia of /~ melioloides arc lobed while in /~ l<ueriria they arc simple. 
Other species with a reddish CO\'ering on the ascomata arc P. brasi/hmsis 
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(Bat. & Nasdm.) Arx, P. cecropi11e (R.E.D. Baker) Arx, P. fusispow (Pat.) Arx, 
P. kMmgensis (Henn.) Arx, and /! megalospora (Sacc. & Berl.) Arx. Most of 
these species have smaller ascospores than /~ fotaitin, and P fmispom has 
mulliseptale, fusiform ascospores. In a<ldi1ion, P. bmsilimsis has Sep1vidi11m 
macroconidia that are generally 3-septate, P. cecropfr,e has macroconidia 
generally I-septate, P. fmisporn has 3-seplate macroconidia, P. kw1mge11sis has 
smaller microconidia, and /! megalvspvra has lobed stomatopodia and larger 
microconidia than P lataiti11. 

Among species or Perl!1ioriop.~is, hosl preferences seem lu exisl, i.e. mos1 
species are from plants of dose taxonomic affinity (Sivanesan 1984). Por 
example, Perisporiopsis brnchystegille (Henn.) Arx and/~ fusispom are known 
only from legumes in Africa and Tropical America, respectively. Perisporiopsis 
meg11lospom is known from various genera in the ,\falpig/iinles such as 
R,misteriopsis, Hime,,, M,.1scag11ia, and 'frtmpleris; and P. melio!oide.~ from the 
Myrtaceae . Only two other species have been found on E11plwrbiacet1e, namely 
P. !111r11e (R.E.D. Baker& Dale) Arx lu11me~] and P. kw(lngensis; these two species 
are morphologically distinct from P. lateritia. 

All species of Perisporiopsis. except P. la11tm111e (F. Stevens) R.W. Barreto, 
have Septoidiurn macro- and microconidial anamorphs. In Barreto ct al. 
( 1995), P. ltmta1111e is described as having a pycnidial anamorph, more typical of 
a Leptosplwerill. In addition, the ascospores illustrated in Barreto et al. (1995), 
resemble Leptosplwerfr1. Therefore, it is likely that this species may not belong 
in l'erisporiopsis. 

Whether the phenotypic characteristics used to separate species of 
Perispurivpsis, i.e. ascospores, conidia, and host, have phylogenetic significance 
remains unknown. ·fhis genus has not been included in phylogenetic studies 
of the Dot/1ideomycetes (Schoch et al. 2009). Jts relationship with other 
genera in the Parodiopsidace(1e is unclear. Given the small ascomata, few asci, 
lack of interthecial elements and occurrence on leaves, one would suspect a 
rclaliunship with ll1c Mycosph,wrd/,1.;e111i sensu lalo. However, in a recently 
submitted manuscript by Chaverri & Gazis, phylogenetic analyses of nuclear 
ribosomal DNA suggest a close relationship with Leptospl111eriaceae and 
Pl111eosJ>/1aeriace11e. 

Key to species of Perisporiopsis 
ModifiedfromSivanesan(l984) 

I.Aseosporesalwaysone-septate,conidiatransversely mL1ltiseptateorstaurosporous 

I.Aseosporeswith oneormoresepta,conidiatransversely multiseptate 
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3. Ascospores25- 33x 7- l2p.m.conidia50- JOOx J0- 16µm,onLopliirn 
(Oclm11u11<'). P.lophirae 

3. Ascosporcs30- 52x10- l5µm,conidia50 - 110x28- 56µm,onlcgumes 
P.braclry,t<'gial.' 

4. Conidia 1- 2-septate .. 

4. Conidia2- 3-septate .. 

5. Ascomala in shadc~ofonmgc or red, nc,t brown or black . 

5. Ascomatabrownorblack . . 

6. Ascospon .. -s40- 50x ll - 15f""·'""idia57- 68x 12- 15µ111.micro.:;oni<lia 
5- 9 x 2- 3 µm, on Alclwm<'U, Pa u, Supimn and other Euplwrbiuc<'U<' 

........ . ........... . . .. ...... .. . ....... . . . .......... .. l!kwangu1sis 

6.Ascosporc,36- 51 x l2- 15prn.,onidia36----45x 15- 20µ111.min,"onidia 
5- 7.5 >< 3----4 µrn, on C.xropiu (C<'cropiauu<') ..... . . . ...... . ... .... I! c.xmpia<' 

6. Ascospor540- 55 x l2- 16pm,conidia 60- 80>< 12- l5fim.microconidia 
7- 10 >< 5- 7 flm. on R1mi.<l !!t' iP/JSis, Hirat'll , Masrngni<I, and Tetrapl<'ris, 
andothcrMulj,ighiub.. l'mq:ufo.,pm·a 

6. Ascospores 30- 75 x 16-21 f.lm,,onidia55 - 79 >< 12- 16 f.lm. mkro,oni<lia 
4- 7 x 3- 5 pm, on Myrtu u ae . I' me/iuloides 

6. Ascospores 66- 76 x 18- 22 f.lm,,onidia 61 - 69 >< 16- 18 f.lm. mkro,oni<lia 
4.5-S.5x4.5- 5.5µm,onHevea(Ei,phorbillUM) . ............ .. . P./,J/erilia 

7. Ascosporcs35- 45 x 20- 24 f,lrn.,onidia40 - 63x 17- 21 f.llll.mkroconi<lia 
absent.on ,\,la1.ri<l(A.i<Jcaniiuceue) ... .. . ..... . . . . . .. . ... . ... .. P..esdiaroides 

7. Ascospon .. 'S40- 45 x 10- 14 pm.conidia40- 56x 18- 20 I'"'· microconidia 
3- 5 x 1.5- 2.5 µrn, 011 Rud,lleju (ScmplmluriuC<'u<') P.. lu1undii 

7. Ascospores36- 52x l3- 20µm,conidia60 - 65x l8- 20f1m,microconidia 
9- l2x8- 10prn,cm0rycltml/u,.,(/.orn111/wceae) P. Iydr,wii 

7. Ascospores 55-66 x 17- 21 f,lffi, ,onidia 56-80 >< 23- 38 µm. mkroconi<lia 
2.5-4 x 2- 2.5 µm, on Hum (E11plwrbincea .. ) P. lwm .. ["i,m,.~] 

8. Ascospun:s27- 38x l2- 15µm,coni<lia50 - 72>< 12- 14 µm,micruconiJia 
5- 7.5><4-6.5µm,onTapjriru ........ .. .. ...... . . . .......... .. l!br<J silin1sis 

8.Ascosporc>45- 60 x l2- 16f,m.conidia62- 80x 16- 22µm,microconid ia 
6- 8x2- 3µm,onCl,,siu(C/w;iuceue) .. . ....... . . . .......... .... .. P..cl,<>ia<' 

9. Asco5pores 1- 5-:,cplat~. 52- 86 x 11 - 15 f,lffi, coniJia 65- 100 >< 1·1- li f.lHl, 
onStmlhunllu,s andothcrLomntl,accac.. . 1'5/mthanthi 

9. Ascospores 1- 3-scptatc ...... . . .. ...... . .. ....... . . . .......... ..... ... . . .. 10 

IO.Ascospon.-s50- 70x9- l2f,lm.,onidia50- 77x\2- 11, 
on legumes . . ........... . . . ....... .. . ...... . . . ...... ... .... l!fmispora 

IO.Ascospores60- 82x9- 14f,lm.,onidia80- ]00>< ]5- l8 f.lrn. 
onCalopl,yllum(C/u5iaccae). . P.p01·to,·icc11sis 
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Abst ract - The kno•,dedge of N,ylloporia in China i, briefly summarized, rnd an 
ident,fication key totheChinesespecies in the genus is supplied. TWo newipecies, 
P. hainm,frma and P. oblougospora, ar<,<lescribe<l ~nd illuslrakd. 1he former sp,ccics is 
charackrire.lbyitslriquetrouspileusin~ction,rela1i\'e]y largcrJ>ores(<1-6pcrmm), 
and biggcr, cllipsoid basidiosporcs (4.b- S.b >< 3- 3.b 11m). P!,ylfoporiaohiotJi,'O<pMa 
difTcn; from other >l><;Cics in the genus by its lrnmogcn~sJus conlcxl, l<1rgcr 1•orcs 
(2- 4pcrmm),andoblongcllipsoidbasidiospon,s(4-4.8><2- 25f1m). 

Kc)" words - Nsidiomycetes . polYJlOrc. lnonomy, wood-rotting fungi 

Introduction 

Phylloporid Murrill was defined for annual and monomitic species with duplex 
context and tiny coloured spores (Ryvarden 1991 ). However, based on the 
molecular and morphological study, some perennial and dimitic species were 
included in the genus, and they all form a monophyktic clade (Wagner & 
Ryvardcn 2002) . A modified J.-finition on gmus was propost:d by Wagnn & 

"Correspo nding author 
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Ryvarden (2002), which includes annual to perennial, monomitic to dimitic 
species with duplex context and tiny coloured spores. Twelve species arc 
accepted worldwide, most occurring in the tropics (Murrill 1904, Ryvarden & 
Johansen 1980, Wagner & Ryvarden 2002). 

During the study on wood-decaying fungi from southern China, two 
species of Pl,y/lopori11 could not be identified to any known species. They are 
described in the present paper as /ll,y/loporia hai11a11imw and /! oblo11gospor11. 
In addition, an identification key to the species of Pliylloporir1 occurring in 
China is provided. 

Materials and methods 

'fhe studied specimens were deposited in herbaria as cited below. The 
microscopic procedure follows Cui et al. (2007). In presenting the variation 
in the size of the spores, 5% of measurements were excluded from each end 
of the range, and given in parentheses. In the text the following abbreviations 
are used: ]Kl= Melzer's reagent, ]Kl -= negative in Melzer's reagent, KOH 
= 5% potassium hydroxide, CB = Cotton Blue, CB-t = cyanophilous, CB- = 
acyanophilous, L = mean spore length (arithmetic average of all spores), W 
.. mean spore width (arithmetic average of all spores), Q .. variation in the 
U\V ratios between the specimens studied, n = number of spores measured 
from given number of specimens. Sections were studied at magnification up to 
xJOOO using a Nikon Eclipse E80i microscope and ph.ise contrast illumin.ition. 
Drawings were made with the aid of a drawing tube. Special colour terms follow 
Petersen ( 1996) and Anonymous ( l 969). 

Taxonomy 

P/1ylloporia /1ait1ania11a Y.C. Dai & B.K. Cui, sp. nov. 
MvcoBANKMB513324 

FIG. I 

C'.llrpopl,ornm a~rww~, pika,,.rn, imhri.al"rn; fade5. pomr,,.~ h11ha!i11a w/ m.,1/ea, pori 
mtu,idi wi a11g11 /ati, 4-6 per mm. Sy,tona hyp!,arum m,momiticu,n, l,yplwc s,cptat"e ,;,.~ 
fibulis, hyphae coutuli 3- 8 µm, 1,ypl,a~ rom~nti ·1- 9 µm, <etae ,.,.//a,!; sporac _f/twidae, 
dlip.,oid«a~,cra~•ir11niwrae.4.6- 5.6J< J- 3.6/'"' 

TnE. China. Hainan Province, Qiongzhong County. Limushan S"aturc Rcscr."C. Oll 

livingangiospermtrtt, 23.V.2008Dai9460(holotypcinlFP) 

ETYMOLoov - l,aimmia1'a(La1.):rcferstol-laina11.thcprm·ina, nanx,in China 

t' RUITBODY - 13asidiocarps annual, pileate, a few imbricate, broadly attached, 
soft corky and without odour or taste when fresh, becoming corky when dry; 
pi leus triquetrous in se.:tio n, prnje..:ting up to 0.7..:rn , I ..:rn broad and 10 mm 
thick al base. Pileal surface olivaceous buff when fresh, becoming fulvous when 
dry, azonate, tomentose; margin obtuse, buff yellowish. Poroid surface buff 
when fresh, becoming cinnamon buff when dry, more or less shining; margin 
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Fm. I. Mkro,wpic structures of Pl,yilopMi<I 1u,;,,,mi<l,1<1 (drawn from the holotypc) 
a,B~sidimpores.b:Basidia ondbasidioles.c,Hyphaefromtubetram~ 

d:Hyphat'fromtomt'n lurn.t':Hwliat'fromwnlt'xt. 
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buff-yellow, narrow to almost lacking; pores circular or angular, 4- 6 per mm, 
dissepiments thin, entire to slightly lacerate. Context cinnamon to fulvous, 
corky, up to 8 mm thick, duplex, a black line present, lower context hard corky, 
ca. 3 mm thick, upper tomcn1um soft corky, ca. 5 mm thick. Tubes cinmirnon, 
slightly darker than pore surface, up to 2 mm long. 

HYPHAL STRUCTURE - Hyphal system monomitk; all septa without clamp 
connections; tissue becoming bloody red but otherwise unchanged in KOH . 

CONTEXT - Hyphae in the lower context pale yellowish brown, thin- to slightly 
thick-walled with a wide lumen, rarely branched, regularly arranged, 3-8 µmin 
diam; hyphae oftomentum yellowish brown, thin- to slightly thick-walled with 
a wi<le lumen, rarely branched, frequently simple septate, straight, regularly 
arranged, moderately CB+, some collapsed, 4 - 9 µm in diam; hyphae in the 
black zone dark brown, distinctly thick-walled with a narrow lumen, strongly 
agglutinate, winding and interwoven. 

TUBES - Tramal hyphae hyaline to pale yellowish brown, thin-walled, 
occasionally branched, frequently simple septate, straight, parallel along 
the tubes, weakly or moderately CB+, 3- 5 !Jill in diam. Sctae absent; hasidia 
clavate, with four sterigmata and a simple septum at the base, 13-23 x 4-6 µm; 
basidiolcs mostly pear-shaped, slightly smaller than basidia. 

SPORES - Basidiospores ellipsoid, yellowish, fairly thick-walled, usually bearing 
a small guttule, more or less collapsed, !Kl- , moderately CB+, (1.2- )1.6- 5.6 
(-6) x (2.8- )3-3.6(- 3.9) µm, L • 5 µm , W • 3.1 1 µm. Q • 1.61 (n • 30/1). 

ADDITIOSALSl'[CIMHS (~AM ATYPE) EXAMISlin - China. Hai nan Prov .. Ledong County. 
Jia11fcug.li11J; Nalun:Rc,crw. angio,pcrm twig. l7~'<l .200i Cui S160(BJFC) 

REMARKS - The pileate basidiocarps with a tomentum, a monomitic hyphal 
structure, ellipsoid, yellowish, and fairlr thick-walled basidiospores, and a 
growth on living stem of shrub, make the species distinct in P!Jyllopori<1. The 
basidiosporcs of this species (4.6- 5.6 x 3- 3.6 µm ) arc the largest so far recorded 
fo r the genus, all other species ha\'ing basidiospores less than 5 µmin greatest 
dimension (Wagner & Ryvarden 2002). 

Phylloporia verae-cmcis (Berk. ex Sacc.) Ry\•ardcn has slightly smaller 
basi<liosporcs (4 - 4.5 x 3-3.5 flm, Wagnff & Ryvardcn 2002); hmwvcr, it 
sometimes has a laterally stipc, and its pores arc distinctly smaller (7-9 per 
mm, Wagner & Ryvarden 2002). In addition, it lives on soil over buried wood, 
and occurs in South America (Wagner & l{)'Varden 2002). 

Following the identification key to the genus by Wagner & Ryvardcn (2002), 
Phylloporfr, lwinrmimw would be dose tu Pl1ylloporfo r4mpeli1111 (Bon<lartsev 
& Singer) Bondartsev, which has brittle and chalky basidiocarps and staining 
upper surface. In addition, its basidiospores arc smaller (3.2- 1 x 2.5- 2.8 µm), 
and it grows on Vitis and is found so far in Central Asia (Bondartscv 1953). 
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P/iyllop oria oblongospora Y.C. Dai & H.S. Yuan, sp. nov. 
MvcoBANKMB513325 

Carpopl1orum a,mmun, pilrawm; j<1cits poromm j1,lva, pori porouudi vel 
a11g«lat~ 2- 4 ~r ,,.,,,_ Sysuma l,yp/,arum mo11omitic,.,n, hypluu ~ptala~ sin~ 
fib,,/is,hypl,ae«mte.,·ti4-6/,m,Mt<lilm,llae;,p,w<lilflavidM,obio11go-dlipsoid~ae, 
cras,;i/unicalar,4-4.8x2-2.5µm. 

hrE. - China. Guangxi Auto. Reg., l.ongzhou County. Nonggang Nature 
Re.1erve, onii,inghranchofangiospermtree, 14.Vll.2007Zhou 179{holo typc 
inlfP). 

ETYMOLOGY - ohlongospora (Lat.): rders to oblong ellipsoid basidiosporcs. 

fJG.2 

F1wLTl:!ODY - Basidiocurpsunnual, pilculc, soft corky and without odour or taste 
when fresh , becoming corky to frJgile when dry, pileus circular, projecting up to 
2 cm, 3 cm broad and 5 mm thick at base. Pileal surface yellowish brown when 
dry, concentrically zonate, velutinate to smooth; margin sharp, concolorous to 
pileal surface. Poroid surface fulvous brown when dry; margin buff-yellow, up 
lo 2 mm wide; pores circular 10 angulur, 2- 4 per mm, Jisscpimt:11ls very th in, 
strongly lacerate. Context cinnamon buff, soft corky, thin, up to l mm thick, 
homogeneous. Tubes concolorous to pore surface, sl ightly darker than context, 
up to 4 mm long. 

HYPllAL STRUCTURE - Hyphal system monomitk; all septa without clamp 
connections; tissue becoming bloody red but otherwise unchanged in KOi I. 

CoNTEXT - Contextual hyphae pale yellowish, thin- to fairly thick-walled with 
a wide lumen, occasionally branched, frequently septate, more or less flexuous, 
loosely interwoven, 4- 6 µmin diam. 

Tu BES - Tram al hyphae hyaline to pale yellowish, thin-walled, rarely branched, 
frequently simple septate, more or less straight, subparallel along the tubes, 2- 4 
µm in diam. Setae absent; basidia cbvate, with four sterigmat.:i and a simple 
septum at the base, I 0-15 x 4.5-5.5 µm: basidiolcs in shape similar to basidia, 
slightly smaller. 

SPORES - Basidiospores oblong ellipsoid, slightly curved, yellowish, fairly 
thick-walled , smooth, IKI-, moderJtcly CB-t-, (3.9-)4-4.8(-4.9) x (1.9-) 
2- 2.5(- 2.6) µm, L =4.33 W = 2.15 µm,Q = 2.0l (n = 30/1). 

REMARKS - Pl1yllvporfo vblv11gospor,1 is charnctcrizcd by an .innuul g,rowth, 
homogenous context, large pores, and oblong ellipsoid basidiosporcs. It has 
homogenous context, which is exceptional in Pliylloporia; however, its hyphal 
structure, basidiospores, and living environment fit the genus well. 

Plsyllopori,1 oblo11gospom and P. frurirnm (Berk. & M.A. Curtis) Ryvarden 
share v1:ry similar port: morphol<>g}', hul the lat1cr specks lrns distin ct duplex 
context and especially broadly ellipsoid to subglobose basidiospores (3-4.5 x 
2.5- 3 µm, Wagner & Ryvarden 2002). 
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Fm. 2. Microscopic >lrocturcs of Pl,y//opu,.;., oo/vr,gv,pur" (drawn from the holotypc) 
a: llasidiospores.b:llasidiaandbasidioles. 

c: HrJ>hae from h,N' tr~ma. d: Hyphae from context. 

So far, six species in Phylloporia have been recorded from China (Dai 1999, 
Dai et al. 2007a, h, Li et al. 2007, Cui et al. 2008). An ident ification key lo 1he 

species of Phylloporia occurring in China is provided as following. 
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Key to spe<ies of Phyl/oporio in China 

(sporedimensionsan:providedafterspeciesnames) 

I.Basidiocarpsperennial,marginacute,hyphaeintheuppertomentum 
acyinophilous 

I. Basidiocarps annual, margin obtuse, hyphae in the tomentum moderately 
cyanophilous .. 3 

2.Pores6-8permm,hyphalsystcmdimitic,cystidiolcspresent 
P.ribis(Schumach.)Ryvardcn 

(2 .8- )J - 3.8(- 4. l) ><(l.9- )2- 2.6(- 2.?)µm. 
L - 3.5l µm,W - 2.22µm,Q - l. H - l.S8(n - 60/2J 

2. Pores 8-11 per mm, hyphal system monomitk, 9stidioles absent 
........ .. .......... .... ...... ........ P.pecl1nal<1(Klotzsch)Ryvarden 

(2.4- )2.7- 3.3(- 3.6) ~ (l.9- )2 - 2.5(- 2.8) µm . 
L "' 2.96µm,W ,. 2.2lµm.Q ,. l.33 - l.35(n ,. 60/2) 

J.Pores2-4permm,-contexthomogcneous;basidiosporesoblongcllipsoid 
P.obkit11:ospora 

(3.9- )4 - 4.8( - 4.9)~(l.9- )2- 2.5(- 2.6)µm, 

L "' 1.33, W ,. 2.15µm,Q ,. 2.0J(u :c 30/l). 

J.Pores•l - 9pcrmm,rnntextduplcx.basidiospore>ellipsnid .. 

4.l'orcs4 - 6permm,basidiosporcs>4.6µminkngth. 
(4.2- )-1.6- 5.6{- 6) ~ (2 .8- )3- 3.6(- 3.9) µm, 
I. ,. _sµm, W : 3.l l µm, Q "' 1.61 (11 : .10/1) 

,1.Pores6-9permm,basidiosporcs<4.6 µminkngth 

.l' hoimmio,rn 

5. ·n1c tomcnlurn up to 1.5 <:rn thkk, -con,cntrkally wnalc. hyphac oftomcnlurn 
5-9µrnindiam,trarnalhyphaedistinctlythick-walled,infrequentl}·septate 

........ .. .......... ..•• . P. weberi<m<1 (Gres. & [Jenn. ex Sacc.) Ryvardcn 
(3 )3.1 1.1 ( 1.5)><(2 )2 .2 3( 3.2)µm. 
L :c 3.76pm,W :c 2.52µ m,Q :c l.49(n :c 30/l) 

5. The tomcntum up to 0.5 -cm thick, azona\c, hyphae oftomcntum 4-6 µm 
indiam,lr:.i. malhyphacfairly1hick-wallcd,frequen1lysep1ate 

Pbibu/osa(Lloyd)Ryvardcn 
3.l - )3.5- 4.6(- 5)x(2. l- )2.3 - 3.2(- 3.7)µm. 

L • 4. l2µm.W • 2.71µm.Q • l.4 4 1.57(11 • 60/2) 
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,\l>stro,t Psco,do«:rw,pom comicoia (b.isionym Cen:o,;pora ,,,,-,,Ko!,,), the cau.al 
organismofcercospora leafs pot on ~oweringdogwood, was ....described ancl illust ra1ed 
from iu trpc ma1eria l and from fresh colle.:tions made in Alabamd, where it is of 
common occurrcne<>. Sequence doto was obtain«:! from four isolate, to support the 
,norphologicaldataforspeci<:'sandgencricronap1s. Theappropriatcnessofitsgeneric 
da,Sf foll·, d'scuss 1 and rnmmcntsre made on ,re,·ous descr'pfons and 
circumscriptionof1 hcgeneraC.:rcospor11, l',-,,.docerro,ponz,and Ps,:11doccrro,po,dla. 

Key words - Com~sfluri,I~. hyphomyce l.,, si,yu.,,icr analysi" taxonomy 

Introduction 

'The hyphomycetous anamorph Cercospom cornicola was first named and 
described in 1896, based on a collection made the previous year on languishing 
leaves of Con ms florida at Ocean Springs, Mississippi by S.M. Tracy & F.S. Earle. 
The fungus was described by Tracy & Earle (1896) as follows : 

«Epiphyllous, on irregular brown deadened spots without a definite 
border, 5-JO mm. Hyphae densely clustered from a nodular base, very 
shor t,continuous,somewhatflexuous,oli\'aceous, ll - 15by3-4 µm ; 
conidia slender, thread-like, somewhat cLirvcd, mostly continuous, 
hyaline orlightolivaceous,60-70by2-3 µm .~ 

Type specimens were deposited in the herbaria of Cornell University (CUP), 
the U.S. Department of Agriculture (B PI), Rutgers C ollege (RUT), Columbia 
University, and Harvard University (FH). 

Chupp ( 1953) emended Tracy & Earle's descriptio n of C cornico/a, describing 
it thusly: 

«Lcafspotsirrcgularbrownarcaswithoutdcfinitcbordcrs,5- \0 mm 
incxtcnt;fruitingcpiphyllous;slromasmall, dark,globular,:!0--40µm 
in diameter; fas.:ides dense to very dense; conidiophores very pale 
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olivaceous brown, delicate, wavy, uniform in width and color, septa 
notvisiblc,notorrarclymildlygenkulatc,nolbranchcd,roundcdtip, 
sporescar;notvisible,2- 3.5x l0- 25µm;conidianarrowlyobdavate , 
subhyalinc tovcrypalcolivaceou;, mildlycurved, obconkbasc, sub­
aculelip,s.:plaindiMind,2-3x 20-7011m ." 

H,,sts were lisk<las Comn,jlorida, C. ojjldm1/i_, Siclmld & Zuc.:., C. co11/mvers11 
Hems!., and Corm1s spp. (Chupp 1953). 

The original description ofCercospora by Fresenius allowed a broad concept 
of the genus to be adopted, as a result of which hundreds of species were 
classified within it. However, it has subsequently been broken down into smaller, 
more narrowly defined, segregate genera, indudi ng l\e11docerco.1pom Speg. and 
Pse11docercosporella Deighton. Modern descriptions of these two genera can be 
found in Ellis (1971) and Braun (1995), respectively. Cercosporn cornicola lacks 
the prominent, thickened conidiophore and conidial scars typical of Cerwsporn 
and hence was reclassiticd. by Guo & Liu ( 1989) as Pse11docercospora comicola, 
but it was not given a cornprehcnsive, updated description. 

/\eudocercospora and Pse11docercvsporel/(l arc closely rdatt'd geneni th.it 
are part of a continuum (Braun 1995). The main difference between the two 
is that Pseudocercosporclfo consists of fungi with colorless conidiophorcs and 
.:onidia and well-developed, hraline or subhyaline, rarely pigmented., stromata, 
whereas Aeudocercospom species have pigmented ..:onidiophores and conidia 
(Brnun 1995). 

Pseudocercospora cornicola occurs commonly on living leaves of flowering 
dogwood (C. floridt1) in the southeastern United States. Records exist of 
its occurrence in Japan (Chupp 1953) and China (Guo & Liu 1989). Recent 
fresh colkctions obtained in Alabama and examination of the type material of 
C. comico/,i has all,,wed lhe ,,ppnrtunily to pn,vi<lca more 1h,,r,,ugh tax,m,,mic 
description with illustration. 

Taxonomic description 

Pseudocercospcra cornico/a (Tracy & Earle) Y.L. Guo & X.J. Liu, 
Mycosystcma2:232,1989. 

• Cerwsp<m1 cornirol,, Tracy & Earle, BuUc!in oft he Torrey Botanical Club 23:205, 18%. 

Leaf spots necrotic lesions, vein-limited, angular, irregularly shaped, up to 
10 mm in diameter, and often confluent. ,\1ycelium internal; composed of 
branched, septate, pale brown hyphae; and 2- 3 µm in diameter. Caespituli 
epiphyllous, consisting of punctifonn fascicles, o livaccous brown, discrete, 
usually abundant, and gregarious to somewhat scattered. S troma well-developed; 
erumpent; part I>· supl'rfici.il , par1ly immersed; pale lo mid-brown; compost'd of 
densely packed, predominately isodiametric, subglobose to somewhat angular 
cells; pseudoparcnchymatous; and up to 70 µm in diameter. Conidiophorcs 
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numerous in dense fascicles, pale olivaceous brown, smooth walled, cylindrical, 
straight, or slightly curved, becoming gcniculatc distally with age, usually one 
septum, 2-3 µm in width, up to 4 µmat the base, and up lo 25 µm in length. 
Conidia narrowly obdavate, hyalini: lo very pale olivaccous-brown, straight to 
slightly curved, faintly septate, usually 1-2 septa, sometimes 3 septa, obtuse at 
apex, t runcate at base, 2-3 µmin width, and 20-70 µmin length. 

Cosmopolitan on living leaves of C. florida L 

n)I.UC'l'l().'<S UA MI N>:1> (all "" r.ornu.< florida) : A, ... "A-"t. - Elrn"n: County, 
Wetumpka: August 31. 2005, K. N. Conner, AUA; Lee County, Auburn: Augus1 31, 2005, 
K. ;'<. Conner, AUA. M1ss1sstPP1- 0cean Springs: S<eptember 29. ll\95 [CUP-039517, 
isutypel. 

Sequence analysis 

Four isolates of /~ comico/a (collected from Auburn, Lee County .ind 
Wetumpka, Elmore County, Alabama) were grown on Acidic Potato Dextrose 
Agar (APDA) at 30°C for 1 weeks. DNA was extracted with an UltraC\can™ 
Microbial DNA Isolation Kit (MoBio Laboratories, Carlsbad, CA) following 
manufacturers recommendations. The DNA was amplified using universal 
funga l primers 2234C and 3126T, designed to amplify the 3' end of the 11\.S 
ribosomal RNA gene, internal transcribed spacer 1, 5.85 ribosomal RNA gene, 
internal transcribed spacer 2, and the 5' end of the 285 ribosomal RNA gene 
(Ranjard et al. 200 l ). ' lhe PCR products (approximately 500 bp) were sequenced 
and deposited in GenBank (accessions GU573789, GU573790, GU99l657, and 
GU991658). lhe four sequences were compared to those present in GenBank 
using the nucleotide basic lo,a\ alignment search tool (nBLAST) to support the 
morphological data and generic placement (.<\ltschul ct al. 1990). 

Discussion 

Although currently classified in Pse11docercospom, /~ w micofo has some 
characteristics in common with taxa placed in Pse11docerwspordfa, particularly 
the presence of conidiophores bearing inconspicuous, unthickened, colorless 
con idial sc.irs and filiform, thin-walled conidia whose base is also unlhickened 
(Braun 1995).0n accountofthis,Pseudocercosporelfam ightbeamoreappropriate 
generic home for this species. However, the stromata and conidiophores 
are somewhat pigmented and therefore its placement in J>seudocercospom is 
probably warranted. lhis taxon is, essentially, an entity with features that are 
intcrmedi.ite between the lwo gener.i. The ITS sequence Jata showed a 98% 
similarity between the four isolates and 97% or higher similarity with other 
Pse11docercospom sequences found in GcnBank. Furthermore, the /~ comicofo 
sequences showed 91% or lower similarity to Cercosporn sequences and 83% 
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or lower similarity to /\eudocerco5pordfu sequences found in Gen Bank, which 
supports the generic placement. 

The revised description differs notably from previous accounts in that the 
slroma is well developed and up lo 70 µm in diameter, the conidiophorcs 
bc.::ome geniculate distally with age and usually contain one septum, and the 
conidia arc faintly septate, usually containing 1-2 and sometimes 3 septa. 
With this new description there should be no confusion as to the identity of 
P. wmicola on tlowcring dogwoods. 
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Al>stra.1 - Morphologicalvariabilityofsexualfeaturc,usedinwatermoldidcntification 
rt:il<lcrs ~P','dC~ idcmifica1ion, difr.cult and ca ll, into qu~lion 1hc ta~onc~n ic utrnt y 
ofthe,.,charac\crs. Herein] hl'·eemployeddllsqua1tstatisticalanalysistoquant ify 
anlheridial charac ter state di,tributi011 d ifforences between repl icate p,airs of 311 

isol~ks rt:prek nling lht' saprolcgniacoous genera AdJya. Saprokgnia. 11,raustolhua, 
and i non-sporulatingwatcrmokls. "Thirty-nine of4S pain differed at or below the 
P=.05 significance level , mggcstingtha! current morphological specitsconcep!; are 
inad<.,quaw, a1 ~as1forAclllya a11dSaproleguia. 

Key worJs - Oomyrotfl, Stiprolegniac,,ae, morphology, sys1ema1ics 

Introduction 

Identification of watermolds (Sapro legniales, Oomycora) belonging to the genera 
Ach/y,1 Nees and Snpro/eg11in Nees has long been problematic owing pri ncipally 
lo extensive morphulog.i cal ovcrhip among rcco!:lnizcd species (Johnson ct .iL 
2002). Hulvey et al. (2007) studied this problem in 55 isolates o(Saprolegnia and 
demonstrated that little correlation exists between species boundaries based on 
sexual morphology and those based on gene sequence analysis. 

More recently, Sheffer & Padgett (2008) demonstrated that var iations 
in oospurc diameter, oospnrc ccn1ri ci1y, .in1hcridial origin, and .inthcridial 
appression among subcultures of a single Saprolegnia isolate were as great as 
those that have been used to separate different species in other studies. Their 
study called into question the taxonomic validity of these sexual charncters. 
'The principal unanswered question arising from their report was whether or 
not the isolate in question was aberrant or demonstrated a degree of variability 
that applied to the genus or family as a whole. The present study was designed 
to answer this larger question by assessing the extent of antheridial variability 
between replicate colonies of 15 isolates belonging to Aclilya (26 isolates), 
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S11proleg11i11 (10 isobtes), Tlmmstorlww Humphrey (2 isolates), and non­
sporulating watermolds (7 isolates). 

Materials and methods 

Icx\ractcdthcdataforthccurrcntinvcstigationfromamuchbroadcrstudy(hcrcaftcr 
refcrredtoasthe"masterstudy')aimedatreevaluatingthetaxonomicfoundationofthe 
family Saprolegriiaceae. In the course oft he master study, approximately 490 watermolds 
citherwcrcacquiredfromculturccolleclions(thcCentraalburcauvoorSchimmclcultures 
[CBS] and the Aml'ficanType Culture Collection [ATCC)) or isolated from soil samples 
collected in Italy, AL1stralia. Costa Rica, Canada, Hawaii , and the continental United 
States. All culture numbers cited herein (TABLE l)rcfertostocksmaintained,during 
the master stndy, in the watermold culture collection at the Universit}' of North Carolina 
Wilmington 

All isolations from soil were made using stm1dard mclhuds Uohnsun l 956, Seymour 
]970)asmodificdbclow.Soilsamplcs(]Og)wcredispensedintodisposablc ]5x JOO 
mm Petri dishes, flooded with distilled water(DW). and baited with sterile,shelled hemp 
seeds (hs). Culture plates then were in-.ubatcd at room temperature until watcrmold 
coloniesdc\"cloped. AxenicculturessL1bsequentlrwcredcrivcdbysinglcsporeorhyphal 
tipisolationsfromgross-.ulturesandmaintainedonhsinwaterandonDifro-.ornmcal 
agar (CMA) in preparation for mkros..opk analysis. 

Morphologicalcharacterit.ation of all axenic isolates required JO replicate, DW­
grown subrnlturcs for ea-.h watermold. These were initiated first br infesting lO sterile 
hsfor:?4hattheedgeofCMA-growncoloniesthentransforringindividual,infostedhs 
to separate Petri dishes -.ontaining 20 mL of DW After incubation at room temperature 
for 24 to48 h isolates were identified to gc•nus brobservingzoosporangial discharge 
from 10primarysporan8ia. lncuhalionlh"ncontinuedforupln \4daysuntilmaturc 
<>080niaandanth.,ridiawcrcvisible. 

Asascxualandsexualfcaturesmatun:dthroughtime,individualcolonies(ofthelO 
rcplicatesforeachisolate)wereharvestcdformorphologicalcharacteri1.ation;qualitative 
data were recorded on separate data shects(one data sheet per replkate subrnlture) 
These observations were made using Olympus phase contrast microscopes with 400x 
magnification. During data collection we attempted to record 50obscr\'ations for all 
sexual-.haracterspresentedbyaparticular-.olonyatthetimeofharvest,butrarclrwcre 
unobstructcdviewsofthismimberavailablc. 

Of the 4\IO watermolds acquired in the master study we identified all that produ-.ed 
zoosporangiatogenus.About halfoftheaxeniccL1lturessubscqucntlyproducedsexual 
fcatures,butfewwercgoodfitstodes..ribedspecies.llimiledisolatesfortheprcsent 
statistical analysis to those with 50 chara-.ter state observations of the same s,exual 
character on each nftwoscparntc<latashects(i.e. from twoscparatercplicaTCcolnniL>:<: 
of the same isolate). Ultimately only45 isolates mcl this criterion and of those only two 
sexualcharaders(anlheridialoriginandaulberidialappr<:ssion)consisl<:nllyprcsentcd 
the required sample sizes. Thirty-five cultures qualified forstatisticalanalysisforboth 
antheridialchara..tersandthe remaining lOqualifiedforonc-.hara-.tcr. lkrcafterthe 
tworcplkatesforea-.hqualifyingrnhurearcrderrcdtoasa'rcplicatcpair'(IU'). 
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All RPs in the test pool presented 3 character states for anthcridial origin -
monoclinous,didinous,andandrogynous - ,and3foranthcri<lialapprcssion - apkal, 
lateral, and projections (illustrations in Johnson 1956). Members of each RP were 
compared for uniformity of character state distribution (for both characters) using 
Chi S<:Jllarcstalistical :malysis. For cakulalion purpns.:s 1 us.:d lhc mean value (per 
charadcrslatc)asthc'cxpcctcJ'valucforthcparti,;ularRP.TI1is11cccssitalc<ldoubling 
cach'cakulatcd'Chisquarctodcrivcthcvalucusedforcomparisontothcappropriatc 
tabular Chi square value. [ comidcrcd P- .05 to be the malUmum level for statistical 
significance. 

Results 

TABLE I presents results of Chi square comparisons of all 45 RPs. In all cases 
I made the conservative assumption that any RP for which one ch~r,icter had 
insuflicien\ data for comparison (less than 50 observations) did not differ for 
that character. This being the case, when results for all genera were combined I 
found that only 6 of 45 Rl's had no significant differences for either character. Of 
the remaining 39 all exhibited differences in at least one character. forthermore 
15 of 45 exhibited significant differem:n for both characters. 

Separating results by genus revealed that all 10 RPs of S11proles11ia differed 
with respect to one or both characters, both RPs of Jhrm1stot/1ea1 differed 
for one character, and all seven non-sporulating !\l's differed for one or both 
characters. Achlya RPs were the least variable, yet 12 of 26 pairs differed with 
respect to one character while 8 differed for hoth. 

Discussion 

In light of the present data (TABLE I), it is apparent that th!.' statistically 
significant variability reported by Sheffer & Padgett (2008) was not aberrant 
but may be typical not only for Saprolegnia but also for Achly<i. I am keenly 
aware that drawing sweeping conclusions based on data for only two sexual 
characters is risky. Consequently, 1 visuall>• inspected rawdata(from the master 
slu<ly dcscribcd abovc) for othu walermolds that did not qua\i(y for the presrnl 
analysis and found comparable variability in oogonial and oospore characters. 

I carefully reviewl.'d historical monographs of saprolegniaceous genera 
(Coker 1923, Coker & Matthews 1937, Johnson 1956, Scott 1961, Seymour 
1970) and found no mention of statistical tests ever ha\•ing been applied to 
ass($S variability of taxonomic characters. Clearly results reported herein 
demonstrate that this omission represents a serious taxonomic problem that 
introduces an unacceptable level of subjectivity into identifications of Aclilya 
andSaprolegnfri isolates. 

New watermold species currently arc being erected at an alarmingly rapid 
pace (e.g. Steciow 2001a,b, 2002, 2003a,h, Stcdow & Elides 2002a,h,c, Sleciow 
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TABLE I.Chisquarcsigniticancclcl"dspcrreplicatcpairforanthcridialcharactcrs 

Milly,, 
tkhly,;i 
A.hlytz 
A,;-J,/y,;i 
Mhly,;i 
A.hly,;i 
Ad,ly,;i 
A.1,/y,;i "' A,;/,ly,, 287 
Mhlytz 
Mhly,, 
A.1,/ya 
A,;hlytz 
A,;h/y,, 
Ad,ly,;i 
Ad,ly,;i "' A.l,ly,, <SI 
Ml,ly,;i 
A,;/,ly,, 
A,hly,, 
Achly,, 
A,;J,ly,;i 
Ad,ly,;i '" A,;},ly,, "' Ad,ly,;i 485 
Ad,ly,, "' &pm!,:guia 105 
&pm!eg,,ia "' &pro!egnia '" &pm!cg,,ia "' Stipro!egnia 
Sapm!,:guia 
Sapm!eguia '" Sapm!eguia 361 
&1,m!q:uia 
Sapro!eguia m 
'//,m,l>lvtll«I' "° "/11mr1,totll«I' 

Unknown' 

31JO 
Unkriown 382 
Unknown 

ID' 

P>.25 
ID 

ID 

P>.l 
P>.l 

P>.25 

ID 

ID 

• UNC· W "·•termold culture .:ollt.:1ion. • Unknown,diJ not pr<>Ju.:.c 1.00sporangi•. ' ID - insui& itnl data 
forstatislicalcompariron.·indi.atesPs.05 .• 'india.O'SP,i.oJ .... indicatesPs.OO l 
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et al. 2007, Steciow & Marano, 2008, Paul & Steciow 2001, 2008, Johnson 
ct al. 2005, Amal ct al. 2006, Sati & Paliwal 2006), rct no descriptions have 
been a..::companied by morphological variability assessments. Continuing 
lhis prJctke inevitably will render watermold taxonomy progressively more 
problematic. 

Rc..::cnt literature (e.g. Leclerc et al. 2000, Bouzcnzana ct al. 2006, Hulvey et 
al. 2007, Dieguez- Uribcondo ct al. 2007, Frcgcncda-Grandcs ct al. 2007) reflects 

agratifyingcxpansion both ofbiochcmical and gene sequence information that 
no douhl will he of grcal value in ..::omprchen~ive rcvisi,,n,,fOomyce/e taxonomy. 
Such studies, however, represent only the start of a necessary baseline that must 
develop more fully before meaningful revision can emerge. Few scientists would 
argue with the paradigm that genes determine biochemistry, which determines 
morphology. 1 must infer, therefore, that the variability reported herein reflects 
some ..:urrcn11y unknown dis..:on11c..:t hetween genes and morphology that 
renders present concepts of Aclilya and Saprolegnfrl species inadequate. 
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Introduction 

lhe recently revised checklist oflichenized., lichenicolous, and allied fungi for 
Iran (Seaward ct al. 2008) includes 632 records based on literature records and 
voucher makria\, which means an increase of 224 spcciL'S as compared to an 
earlier list (Seaward ct al. 2004). Nevertheless, the exploration of the Iranian 
lichen flora appears far from being complete, with Valadbcigi ct al. (2010) and 
Haji Moniri & Siprnan (2009) having added another 24 spe.::ies new to this 
region. lhe present paper reports 89 additional lichens and lichenicolous fungi 
new to lran. 

Iran is one of the world's most mountainous .::ountrics and largely occupied 
by the Iranian Plateau. Extended lowlands exist only along the coasts of the 
Caspian Sea and in Khuzestan. The specimens for the present study were 
collected from six dif!Crent provinces (l;IG. I) in area-. with a wide range of 
ccological characlcrislics. 
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Fig. l . Stud)· area~ in the six provincc5: 
t, Azarbayejan; tl , Gilan; ltL Gorgan; JV, Haniedan; \~ tlam; Vt - VIII. Mazandaran. 

Materials and methods 

·fhe study is based on material collected by the first author during 2004 - 2009. 

·fhe specimens are deposited in TARI (the Research Institute of forests and 
Rangelands, Tehran), with some duplicates in B (Botanischer Garten und 
Botanisches Museum Berlin) and the private hcrbarium of the first author ( YH). 
•fhe morphology of all specimens was studied with a stereomicroscope. The 
chemistry W\!S mostly invcstig.itcd by using st:mdard spot lesl s. Jdentificalions 
were confirmed by comparison with specimens kept in the herbarium of B or 
by consultation with specialists. In critical cases, chemical analyses were carried 
out using TLC followi ng Orange ct al. (2001), using Merck silica gel 60 P254 
pre-coated glass TLC plates in solvent systems A, B: and C. Identification of the 
subst.inces was co11f1rmcd by running the C!lnicl next 10 a reference sampk 
with known chemistry (co-chromatography). 

Phytogeographical discussion 

These reports confirm that the lichen flora of Iran is mostly composed of 
boreal, mediterranean, and central-asian phytogeographicul elements (often 
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widespread, as would be expected) but that it includes other lichen -floristic 
clements as well. 

Species with a major distribut ion in the I [imalaya and East Asia have been 
previously reported, such as Clodonia 11w11srhio11r1 Ahli & Uprcti (Seaward et 
al. 2004, Ahti & Sohrabi 2006) and Leprogium triclwplwmm Milli. Arg. (Haji 
Moniri & Sipman 2009). Both occur in the northern mountain range, which 
can be considered a continuation of the Himalayas. Cladonia awast/1imw seems 
widespread in the I [yrcanian forest area, whik L. triclwplwmm is known so 
far only from a single collec1 ion <1round lhe 2500 m el.!va1ion in Northcrn 
Khorasan. 

/>yrgidium montel/icum (Bel tr.) Tibell, reported by Seaward et al. (2004), was 
the first indication of a tropical element in the Iranian lichen flora. ·1his species 
is mainly known from the Palaeotropics, although with outliers reported as far 
north as Jtaly(Tihcll 1982, 1996). ·n,rcc additional ~pccics with a predominantly 
tropical distribution are reported here from Iran: Litlwtlrelium obteC/um (Milli. 
Arg.) Aptroot, hitherto known to be pantropical and very common in India 
(Aptroot 1991); Me!mwtopelia africana Sfrus. et al., known previously from 
tropical continental Africa, La RC:union (SCrusiaux ct al. 2009) and Bormo 
(Sipm.111 .31228 in herb. B); and Siplmla decmnl,er1s Nyl., known from the 
Ncotropics and the Palaeotropics with an extension to Japan (Kantvilas ct al. 
2005). All were found in Iran along the Caspian coast in the Hyrcanian forest 
zone. Howe\'er, the altitudinal range is 450- 2600 m, and not all grow in forest 
habitats. 

Some additional species appear to represent a North American clement. 
'This clement had ei!rlicr been in<lic<1ted by a group of lichens that <1re rather 
common in Iran and surroundings, although they arc absent from Western 
Europe: Ramalina sinensis Jatta, Leamora thysmwplwrn R.C. Harris, and 
l'yremd11 sube/liptica (Tuck.) R.C. Harris (Seaward et al. 2008; for extra-Iranian 
distribution see Purvis et al. 1992, Bro do et al.2001, I [arr is 1989). Based on the 
lrealmcnl of the North American rcpresenlalivesofthe l.!!t.mwrn di.,J11m,11group 
by Sliwa (2007), several further species arc reported here: Lecm1ora jlowersim1a 
H. Magn., L. juniperi,w Sliwa, L. percrenata H. Magn., and L. wetmorei Sliwa. 
Of these only L. percrenata had been previously reported from outside North 
America, from Central Asia (Sliwa 2007). The species of this element seem to 
he widely distrihuted in Iran. 
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,\l>stra,t - Two Clatl,m, spt.-cimens were colkcted in Northeastern Brazil during the 
rainy sea<0n in lflOR. Ont speci men wa~ identified a< C. chr)"'orny<t.fom.< and 1he O!hcr 
isdcscribeJasa ncw species,C.cri•l<1l«>,whichis dist inguishcdby its palcred!opink 
r<.<:ep!adeandcrestsnlong!heedgc.Fulldcscrip!ionswi!hillus!raliomoflhecollecled 
specimcnsAmlakey 10,peciesofCl"'),rwfromRra1.ilarepl"O\'ided 

Key worJs - 0<11/,m.:eae, gastcromyccks, Ncolropical mycodi ,wsi ty 

Introduction 

Clathrus P. Micheli ex L was validated in 1753; the type species ls C. ruber 
P. Micheli ex Pers. According to the most recent edition of the Dictionary of 
Fungi, this genus embraces 16 species, which arc widespread in tropical and 
subtropicalareas(Kirketal.2008). 

In his treatment of the Clatlmiceae, Dring (198U) recognized 15 species 
and a specimen that he labelled ~c/at/1rus species I" due to the fact of ha\'ing 
studied only a single basidioma preserved in spirit on which to hasc his for mal 
diagnosis. Garcia & L6pe-L (1995) later proposed C. mexicam1s asa new species; 
examination of the type material by one of us (Dr. Calonge), however, led to 
the conclusion that its taxonomic status is doubtful, because the basidioma 
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is abnormal and docs not give enough information to clarify its real identity 
(Calongc ct al. 2004). Other recent additions to the genus arc C. xi11i11gensis 
(l!.A. Wen) 13. Liu. (fon ct al. 1994) and C. /mimmemis X.L. Wu (Wu 1998). 

The genus is characterized by a lattlCcd. dalhrnle receptacle- composed or 
hollow, tubular arms that arise from the basal tissue within the volva (Miller 
& Miller 1988). The deliquescent gleba usually develops on the inner side of 
the receptacle and the basidiosporcs arc elliptical and smooth (Dring 1980). 
The unpleasant odor produced by the glcba attracts flies and other insects, 
con tributing to hasidiosporc disscrnlmlion (,'vfaldomido-Rarnircz & Torrcs­
Pr.:itts 2005). 

The existence of the genus in Brazil has been known since the 19th century. 
hdalgo (1974) reported that a Cfatlirus specimen gathered in 1826 by William 
John Burchell comprised the first collection of a gasteroid fungus in the country. 
To date, five Clatlm1s species have been recorded from Bra1.il (sec key hclow) 
and their rnnge is so far restricted to the Southern regions (Trierveiler-Pereira 
& Bascia 2009). Clmhrm chrysomyce/im1s, which is the species with the widest 
distribut ion in the country, has been recorded from four states: Rio Grande 
do Sul (Rick 1961), Santa Catarina (MOiler 1895), Paran3 (de Meijer 2006), 
and Sao Paulo (Bononi ct al. 1984). Two other species recorded from Brazil, 
C. americmrus Lloyd and C. pst11docrisp11s Lloyd, arc considered synonyms of 
C. crispus Turpin (Dring 1980). 

During recent field expeditions in preserved areas of Northeastern Brazil, 
two distinct species of Clatlirm were collected, one of them new to science. 'J he 
purpose o f this study is to present full descriptions and photos of these species 
and an ldentifirntion key lo species of Cltitlm1s recorded from Brazil. 

Materials and methods 

Gastcrnmycctc colkx:tion wa,; carricd ou( during thc r.tiny SC"<L~lln of 200S (March­
Augusl) in pr~s;ervcd forcsls ~reds of Norlhcaslcrn Brazil. RPl'N l'azcnda Tamandua 
(7"00'35~S. 37°23'50~W) is a 325 ha remnant of 'caati11ga' (,wrk shrubland and thorn 
forest).locatcdinthecityofSantaTerezinha.stakofParaiba. ParquelkolOgicoJofo 
de Vasconcelos Sobrinho (8"17'00"S. 35°58"3"W). also known as 'Brcjo dos Cavalos', 
is a 359 ha remnant of the Atlantk rain forest located in the city of Caruaru, state of 
Pcrnambuco. 

Basidiomata were examined and photographed in the field. A taxonomk study was 
performed by observing macro and microscopic features according to Miller & Miller 
(1988) and Dring(J980). For scanning electron microscopy(SEM),afewdropsof 
isopropyl alcohol were added to gkba samples, coated with gold-palladium on a11 Ion 
SputterCoater,andobscrvL"dundL"raShimadzuSSX-550scanningclectronmicroscope 
Colours were coded according to Kornerup & Wanschcr (1978), with the indkation 
"KW" lmtcketed in the text , and simultaneously descrih,cd. Vnllchers were dried slowly 
and are kepl in the herbaria UFRN-fungi and URM (Holmgren & Holmgren 1998). 
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l'1GU11.E J.Clot/m.,,ri,rarus. Basidiorneinsilu(scalebar ,, 2crn) 

Taxonomy 

Clat/1rus cristatus fazolino, Calonge&Bas.eia.sp. nov. flGS] - ) 

MYcoDANKMU5tH57 

l'olval.5- 2;m,lia,,,.,,11bglobo<a,bn.,m<'a·pallida,rerici,1"ra,irreg11/ari1u,lel1i<ee"reu, 

rliiwmorpllis basali, a/bis. Reupla,;u/u 5 "" allu. J cm laiu; ohuvuiJro, dal lnalu cum 
rami ;,, di,posilio ,ymmctricus, rose"s ;., p,,rlc afern,:z cl ,,arluri,u.s ud Ja.cies itt/er,,,,, 
,.,,,,gi,,e cristata. Gleh<a i11 fi,cie, itttern" ad mmi. olivacew. o.lore gmto; 00,;,liospori, 
J.5- 5 x 1.5-2 mim,, cylir.Jriro·dlipwid~is, chlurol,y,,liuis, /u~vis. 
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F1GORES2- 3.Cla1/,rnsrrisl<llt1, 

2a. Ba~idiome(~alebar - l cm). 2b. Basidios1>0rcs(scalebar - 2 ~m). 
3.SEMofbasidiospore(scalebar - lµm) 

hr~ - BRAZIL. PARAi~A: Sant.a li:rezinha. RPPN Fazenda do Ta1rnmdua. col. E.P. 
Fazolino068.23.l[l.2008(UFRN-For<Gto19,, holotype). 

ETYM010GY - cri.,1ar,,,rcfo r.s101hepresenceofcrestsontheedgeof 1he10pnetwork 
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Volva 1.5- 2 cm diam., subglobose, light brown (KW 5D7), with a network of 
grooves, rooting at the base by several whitish hyphal strands (rhizomorphs); 
dehiscen,,::e by irregular splitting of the apex. Receptacle 5 cm high x 3 cm diam, 
obovoid, dathratc with a more or less symmetrical .irr.ingement of lhe arms 
to give an irregular network of about eight meshes, with longitudinal grooves 
at the top ones (Fie. I, 2), arms 1-6 mm in length, fused at the base, pastel 
red (KW !OA4) on the outside, shading to red (KW !OA7) within, transverse 
section of an arm shows two flattened tubes; upper meshes arc surrounded 
hy a fringe of crcsls, cresls 1- 5 mm long. Glcha borne on lhe inner face of1hc 
arms, distributed all along the arms, olivaceous (KW 3F7), odour of cheese; 
basidiosporcs 3.5-5 x l.5- 2 µm, cylindric-ellipsoid, faintly greenish tinted 
(chlorohyaline), smooth (F1G. I, 3), at high magnification the surface may 
appear rugulosc, but this is an artifact. 

IIABITAT-growing solitary on sandy soil. 

TAXONOMIC REMARKS - Clathrus eris/a/us is distinguished by its pale red to 
pink receptacle and crests along the arms edges. Cfothrm p~msii Henn. also 
shows a fringe of teeth along 1hc edge hut these arc fewer. smaller and shorter 
and the receptacle is dirty white. Clatlirus cristmus arms may also resemble 
Latemea pusilfo Berk. & M.A. Curtis, but a careful analysis will show that the 
receptacle morphology is quite different between the two species. 

Clatlrrns c/,rysomyccli,111s .Vliillc1; Bot. Mill. Tmp. 7: 22 (1895). Fm 4 

MATtR1"L EXA MlNED - llKAZIL P F.R.',AM IIUeO: Carua ru . Parque Erol6gico foilo de 
\'asconcelo,Sohrinho.col.L.Trierveiler-Pereira&al., 105. l7.\'l.200X(/JRM/10094) 

Volva 1.9 cm high x 2.9 cm diam, ellipsoid. external layer dark brown (KW 
61;4), internal layer yellowish grey (KW 382), content gelatinous, rotting at 
the base by a central rhizomorph, up to 9 cm long, dull yellow (KW 3B4). 
Receptacle 5.4 cm high x 1 cm diam, subglobose to obovate, meshes more or 
less hcxo.gonal, isodiametric in the upper po.rt and clong.:ites below, where the 
arms arc fused and form a short stipc. arms very fragile, slender and ilattencd 
(Fig. 4), white (KW 3Al) to pale yellow (KW 4A3), stipe 1.5 cm high x I cm 
diam. Glcba restrict lo gkbif.:rs th.il an.: situated ..11 the arms junctions, olive 
(KW 2F6), foetid; basidiospores 3.5- 1.5 x 1.5- 2 µm, ellipsoid, chlorohyaline, 
smooth. 

HABITAT- growing solitary on soil among litter. 

TAXONOMIC REMARKS-Due to its white color, C. dirysomyce/inus resembles 
C. preussii but lacks the fringe of teeth along the edge. The species may also 
be confused with the two lleodktyo11 species: /. cib11rium Tul. & C. Tul. and 
l .graci/e Berk.,since the receptacle color and the arm morphology are somewhat 
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Fmuu 4. Cfotlm,, d1ry,omyuli1111,. Ba,idiomc in situ (scak bilr - 2 cm) 

similar. However, in llcodictyon the receptacle arms are not fused to form a 
short stipe and the whok receptacle occasionally becomes detached from the 
volva. Moreover, //eodiclyo11 species have a gelatinous receptacl e and si mple 
tubular (circular in trans-section) arms without dorsiventral differentiation 
(Dring 1980, Miller & Miller 1988) . 

Key lo Clothrus species recorded from Brazil 

I a. Receptacle white, yd lowish wh ite to pak yellow 

l b. R1cc1cp ladc b rightn:d, r1cddishornng<:tovo:rypa ler1cd 

2a. Arms with a fringe of 5mall membranous lee th along the edge .. . . . C. pr¥ussii 

2b. Arms without a f1 ingc of mcmbranoL1s teeth ..... . .......... C. clrrysomycelitms 
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Ja.Reccptaclcpalercdtopink, densemembranous teethalo ngthe edge . . C.cristutus 

Jb. Recep tade bright red to reddish orange, arms without membranous keth .. 1 

4a. Receptacle formed by 2-5 thkk, rnlumnar arms, nol forming meshes 
C. rol1mm,m1s 

4b. Receptadearmsformingmeshcs •.. 

Sa. Arms massi\"c, np to I cm wide, triangular in transaction, meshes sL1rrounded by 

gkba.glebaforrningacrown .. . ..... C.crisp,~s 
Sb. Arms slender, more or less circular in transac ti on, meshes without gkba forming a 

... C.p11sil/11s 
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species new to Turkey 

KADJII. KtNALlU(;LU 

kkinulioglu@hotn1,1ilcom 

Gircsrm University, FacullyofSdence and Arts, Depurtmenl of Biology 

,\l>slract- Cladn.1indahli,ma,/,eca11ograpliasr",,11,h"',O,::hmlechiafoa(qt1lm1la and 
Pladdi,,m irnbeci/1,,m art, reported for the fir.I lime from Turkey. For each specie, a 

short description is presented. 

Kc)· Words-biodi,·ersity, biota, Giresun. lichcn, new record 

Introduction 

Studies on the lichen biota of Turkey arc not as extensive as in many European 
countries. In the lasl two years, many new lichen species were n:purlc<l fu r the 
lichen biota of Turkey (e.g. Candan & bzdemir Turk 2008, c;:obanoglu ct al. 
2008, Halici & Aksoy 2009, Kinaliog:lu 2009, Ozttirk & Gliveni; 20JO, Yazici & 
Aptroot 2008) . .So far a total of 518 species have been reported from Trabwn 
and 431 from Giresun province. 'The present paper is a further contribution to 
ongoinglichcnscxpl"ration in the country. 

Materials and methods 

Specimens were .:ol\ected in Trabzon and Giresun pro\inces between year 2005 
and 2007. They were identified with various lichen guides (e.g. Brodo ct al. 
200 1. Purvis ct al. 1992, Wir th 1995) and determined by H. Sipman. Vouchers 
are preserved in the herharium of the 1:aculty of Science and Arts, Girl-sun 
University, Gircsun, Turkey; with some duplicates in personal herbarium of 
H. Sipman. The accession numbers of the collections are given in parentheses 
after the locality details. 

Species reco rded 

Clador1ia da liliar1a Krist insson FIG.I 

Primary thallus squamulose dominant, 1- 5 mm broad, 3- 10 mm long, 
incised, the surface mostly finely rugose, greenish above, white below. Podetia 
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Fm. ,. Cla,io1Jiadal,lia11a,habims.S.::~le: l mm 

up to 1- 5 mm tall, corticated, green, gradually tapered tow.:irds b.:ise. Cups to 1 
mm wide, generally dcntatc at the rim. Apothccia brown, on the cup margins. 
Medulla K-t- yellow, PD-t yellow. 

SPJ:CIMES EXAMJSED: Gi .... sun, Uereli, Karagcil mountains, 40"3S"SJ"N. 38"l0'30"E, 
3050m,29Jul.2007, onM>il,,U>I.H.Siprna11,(l(ma/1aglulSiSJ. 

Knuwn from Jcdand, l,recnland, Baflin Island on the steep soil hanks and 
hillsides or in the steep sides of snow patches facing south (Kristinsson 1974). 
In Turkey the specimen was collected from soil at high altitude. 

A ,lt'tail.,J J c,.,;ripliun uf nurtht'm Eurupo,a n makrial i, pruviJOO by Krist inssull 
(]974) 

D1scuss10N: "fhe Turkish material differs from the northern European 
specimens by having podetia and a wider primary squamulosc thallus. 

Leci.mogrup/1 11gr., ,111,losu (Dufour) Egc<1 & Torrente F1G. 2 
Thallus crustose, greyish, mostly thick, cracked-areolate. Apothecia 0.3-1.5 

mm diam, black, sessile when old, roundish to ellipsoid: disc plane, white 
pruinose, crenulatc margins. Asci 8-spored, grumulosa type. Ascosporcs 13-18 
x 3-1 µm in size, colourless, 3-4-cclled when young and 5-6-celkd when 
mature. Pycnidia nnl observed. ·nmllus <1nd apnlhccial pruina C-t. 
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Fm.2./..eca,rograplragr""'"/o,a,hnbilus.S<:nle: lmm. 

Sl'CCIM6N EXA MIN ED: Gircsun, GUlbumu, SCI> shore . 40"5TSO"N, 38"39"\~"E, l Ill , 
JO fune 2006, Oll sil iceous rock, det. H. Sipmoll , (Kmahoglu 1462). Giresull, Ke:p.p, 
Deginncna!i1viUage.40"58'2"N. 38'38'33"E,l2m.l2Do!c.2006.onsiliccousrock.dct 
l·I.Sipm.:m.(Kmal,o~u 1511) 

Known from Europe on dry± cakarcous rocks and mortar, often on sheltered 
undcrhangs and shaded walls (Purvis ct al. 1992, Egca ct al. 1993). In Turkey 
the specimens were collected only from siliceous rock. 

A detaileddes.:riptionof EuropeanmaMial(aslec.,_,.,.,.m:tisgrnmulouz)isprovidedby 
Pur\'iSt'lal.(1992)•ndEgt'•t'lal.(1993). 

DISCUSSION: The Turkish rcprcscntali\'CS of Lernnogrnpha grumulorn differ 
from European specimens b>· larger t!polhecia and slightly larger ascospores. 
(Egca ct al. (1993) cite ascospores as 12- 17(- 19) x 3-4) µm, although Purvis 
etal. (1992) list sizes up to 11-23 x 3-1(-5) µm). The Turkish collection differs 
ecologically in occurring only on siliceous rock at coastal localities. 

Ocl1rolecfo1.1 inue11111.1tulu (NyL) Z.ihlbr. F1G. 3 
Thallus thick, uniformly grey-white. Soralia to l.5 mm diam., sorcdiata 

coarse. Photobiont chlorococcoid. Apothccia not observed. Thallus PD+ pale 
orange. 
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Fu;.3.0diroled,iai11aequarnla.habitus.Sca lc: !1111n. 

SP6CIM 6N ~XAMIN ED: Trabzon Araki,, S of K,z,lkaya Ya)1as1, 40"40' 21 · :,.1, 40"0] '2·1 "E, 

2350 m. 18Aug.2005,on rT10liS, de1. H. Sipma11, (Kmafmglu 1474). 

Knnwn from Sm1land and So:andinavia on the bryophytc mals on exposed 

mountain ridges and on tops of boulders (Purvis ct al. 1992). In Turkey the 
spcdmcn was collected from moss at high altitude. 

AJctd ilcJJcK riptionofBr ilishmdlcridlis)'ro\"iJcJbyl'urvisc!dl.(]992) 

D1sc uss10N:1hc soralia are smaller in the Turkish specimen than in the British 
material. Original descriptions of this species report soralia up to 2- 3 mm 
diam. (Purvis et al. 1992). 

Placidium imbcci/111111 (Breuss) Breuss F1G. '1 

Tha\Jus squamulose, squamulcs 3- 5 mm wide, adprcssed to the substratum, 
dark brown or with a reddish tinge. Perithecia frequent, black, half immersed. 
Ascusporcs culourless, 13- l 7 x 6- 7.5 1-1m. Thall us C- , K- , KC- , PD- . 

SPECIMEN HJIMINED: Trabzon. Araki,. SE of Paskalar Yaylaso. 40"40'03"~. 40"0]"4l "E, 

2400 m. 17 Aug. 2005, on soil, d~t. H. Sipman. (Kmal,oglu 147 1) 

Known from western Europe (Austrian Alps) and several isolated stations in 
southern Europe on soil (Nimis & Martellos 2001, Breuss 1990). In Turkey the 
spcdmcn was also collected from soil. 
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A detailed d~Kription of llalian material (as Ctlrapyrenir,m iml>e<illr,m) is provided by 
Nimi1&Martclbs(2004) 

D1scuss10N: 'The squamuks and ascosporcs of the Turkish material arc slightly 
smaller than in the Italian collect ion. In the Italian specimen thcsquamuk si,.cs 
are (2)3-6 mm wide, and the as,ospores sizes are (12) 14- 18 x6-8 µm . 

F1r,.4.Placidirm1imbecillr.m,habi!us.Scale : Imm. 
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,\bstra,t - lhr<11!ncwspccicsofHyJ=y/vuarcdcscribcJfromFra,xe,PortugaLand1hc 
Un ited Kingdom bawd on new combinations oftdeomorphic morphology. Hypoxylon 
j11,roM~, is related 10 H. /"""""' but differ. in havi ng purple pigmems. Hypoxy/0,1 
Z..,it,micum is similar to H.1,r•fm~1um but d iffers in having orange slromatal pigment, 
Hypruylo" gihriaun"' features glomerula le stromata and resembJc..s the Americall /-1. 
,J,1'11rii but hasdiscoid ostiolarareasa nddiff,m>nt asoospores. In thi soontexl, H. addi,, 
collected from Ethiopia.is also newly<lcscrib«lbecausc it appears morphologic.ally 
similar to H.gib,-iw;:,mse. "lhcirs..-condary melabol ite profiles. as inferred from hi gh 

performance liquid chromatographr mu pledwithdiodearraydetectionand mass 
spec trometric detection (llPLC-DADIMS), confirm their uniqueJ1ess a, compared 

lo related specie,. Lecanoric acid (widely distributed in lic heniZ<>d asoomyceles) 
is re,'<.'aledtnas themajor .\\rnmatalmetahnlitenfH.a1idi,and i<fnrthefirsttime 
reporteJaspreseotioa xylariaceoussJlecies. ,\ newkeytoEuropcanllypruy/011spccics 
ispTO\•ided 

Ke)'words - Xyluri,,a,,.e,chcn10ktX<Jr1<Jmy.,y,lc1t1alic..pyrc110mycclcs 

Introduction 

llypoxy/011 Bull. has traditionally comprised the largest genus of family 
Xyl11rio ceae with (fiJe Index Fungorum) uwr 1100 epithets l!SsuciatcJ wi1h 
the generic name. The re\'ision by Ju & Rogers ( 1996) introduced new species 
concepts based on a combination of teleomorphic and anamorphic characters 
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FIG. l. Chcmkal structure, of chara,tcristic pigments and other S<'<X>ndary metoboli1cs of 

Hypruylo" and allied gelX'ra, dc1ec1ed in 1his study by H PLC. l : Binaphthalcne tctrol (B:-.n : 
Z:Mitorubrin(R c: H);3:Mitornbrinol(R; QH): 1:Mitorubrinolacetatc(R :c 0CCH,);S:HY1>0llliltin 

(R • OCC l·I ,): 6: Rubiginosin A (R • OCCH,); 7: OrscUinicacid: 8: Rubiginosin C; 9, Rutilin A: 10· 
Daldinal A; I I: Daldi11in C; 12: Daldi11in E; 13: Mellei n .(R " H) 14: S-Mechyhnellein (R : CH,): 

15:Leunoricacid .. 

in conjunction with chcmotaxonomy (i.e., stromatal pigment colors in I 0% 
KOH). Hy/iw.:ylon was thus restricted to slrnmatic pyrenomyceks with an 

essentially homogenous stromatal context and Nodulisporium-like anamorphs. 
After erection of the genus A111wlol,ypoxylo11 Y.M . Ju ct al. (Hsieh ct al. 2005) 
for sect. Amiuldta of Hypoxy/011 scnsu Ju & Rogers (1996), Hypoxylo11 s. sir. is 
now restricted to their sect. Hypoxylon. 

In past years , we have studied several thousand.~ ofhcrbariurn specimens 

and fresh material of Hypoxy/011 spp. from around the world In addition to 
the characters deemed diagnostically important by Ju & Rogers ( 1996), we 
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studied secondary metabolite profiles recorded by high performance liquid 
chromatography coupled \\ith diode array detection and mass spectrometry 
(I !PLC-DAD/MS; cf. I lcllwig ct al. 2005, Stadler ct al. 2001, 2004. 2008). Such 
HPLC profiles have proved quite valuable, because the production or secondary 
metabolites was largely found to be consistent in a given species, with the 
characteristic stromatal metabolites remaining stable even in ancient specimens 
.:ollectcd up to 200 years previously. Due to this work, a comprehensive matrix 
of chemical and morphological data has become available that facilitates 
substantially 1hc rccogni1ion ,,rncw 1axa. 011 1hc other hand, novel hi,,1,,gically 
active compounds with potential utility were often encountered in rare species 
of Hypoxylo11, as exemplified by the discoveries of rutilins (Quang ct al. 2005) 
and carneic a.:ids ((Juang et al. 2006). 

The current paper describes four new species of Hypoxylo11 from Western 
F.urope and Ea~tern Africa that deviate significantly from all Jes.:rihcd 1axa 
with respect to their morphological and chemotaxonomic traits. 

Materials and methods 

foleomorphicstructnreswercmicroscopicallyob.ervedinwater(tostudyascospore 
morphology), in Mcl7.cr's reagent (to tes1 for amyloid ascal apical structures), in 
Chlornwl black (tn mrnsur" ascal stip<.,S). and in 10% KOH (lo !<.,st for pcrispore 
dehiKetKe). In ca&<:~ of apparent absence or la<:k of readivityof as,;:al apkal stnKtures in 
Melzcr's reagent. a pretreatment by 3% KOi I ,,r.1s attempted. Ascospores were measured 
in water at 1000;.; magniti,ation. KO[ 1-e;.;tra<:tabk pigments were obtained as des,;:ribcd 
in Ju & Rogers(l996). Color codes follow Rayner ( 1970). Ascospores were photographed 
in water or 10% KOH. Anamorphic stru<:tures were ob~rwd micros,;:opically in W<l.ter 
at400- 1000xmagnificationusingphasecontrast. 

Cultures were obtained from ascospores prepared from perithecial contents on yea~t­
malt gluwse (YMG) medium supplemented by antibiotks (Stadler ct al. 2008). For 
morphological studiL"S. the cultures were grown YMG and Difeo Oatmeal agar (OA). 

HPLC analyses of st romatal methanolic e;o;tra<:ts were <:arried out ac<:ording to 
Stadler et al (2008) in two different gradients, using UV-visual detection (HPLC-UV/ 
Vis) with diode array detection (DAD) and mass spcc:trometric delcdion (HPLC­
MS) in both lhepositive and nL-gativc de<:trnspray ionisation (F.Sl) mode. SL..:undary 
mctabolites were identified by mat .. bing their retention times (Rt). HPLC-DAD and 
!IPLC-ESl -.'v\Sspectrawithedernal or intcrnalstandardsofpureeompoundsthathad 
been obtained previously. [IPLCdata of e;.;tradsand pure<:ompoundsfromprevious 
studies on Xylariuceue (Hellwig ct al. 2005, Bitzer ct al. 2007, Stadler ct al. 2004, 2008) 
were also used for wmparison. Cultures were propagated on YMG medium, and their 
e;o;tradsanalyledontheocrnrren<:eofsewndarrmetabolitesasdes,;:ribe<lbyllitzcr 
et al.(2008).Somecompoundsthatwere detected inthenewtairn described herein 
or in morphologkally similar spcc:ies arc depicted in FIG. J. The trivial names of these 
compoundshavcbecnassignedaboldnumberinthelegendofF1G.J,towhichtheyare 
rcferredintbeta.,.onomkpart. 
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Hypoxylonfuscoidcs J. fourn ., P. Leroy, M . Stadler & Roy And~rson, sp. nov. 

FlGSl - 4 

A Hypoxykm fuKUlll Jijferlgro,u./is vio/aceisaJ vi1111Ctisi1' KOH Jiisoli,ris; a Hypoxylon 
rosicriJifftrta.s.cillporib«atllipsoideo·i11eq1<ilaruale,,apicib1<sa11g«,1atis; 9.5-12.5 ~ 
5-611m /•m, rimitJib11, gnmi11ativi< ,igmoidei, pra<!ditae. Sta/11, mramorphoti< ad ge11ero 
\'i rgdricllasimilis. 

hn: ~RANCE. Vosm:s, ForNdc llambervillier.,on b.irkofJJetr,/ap~n,lllla(&/11/au,u,) , 
7.X.2003, PJul Leroy, PL 03142B (1/01.<HVl'E - I.IP; culture in MUCI. 52670 and CllS 
126418). 

ETVMOLOGV: Latin, for its strong resemblance to Hypo.,y/011/um,rn 

Snl.OMATA (F1G. :!.) erumpenl from bark, pulvim!le, slightly cons1ricted .i l base, 
gregarious, separate to coalescent, 1.4-3 mm diam x 0.8-1.4 mm thick; surface 
pruinose, Brown Vinaceous (81), pruina made up of red brown granules 
turning bluish green in 10% KOH, slightly uneven, with pcrithocial contours 
not exposed, with a thick layer of yellowish waxy granules beneath the surface 
I urning colorl ess in 10% KOH, llu: whole s1roma yit:lding Vimtceous Purpk 
( 10 I) pigments in 10% KOH; the tissue beneath the perithecia 0.5-1 .2 flm thick, 
greyish brown with blackish marks, soft -textured. PERITHECli\ subglobose to 
obovoid, rarely slightly tubular, 0.32-0.38 mm high x 0.13-0.22 mm diam. 
OsT!OlES umbilicate, inconspicuous. Asc1 (PIG. 3) cylindrical. short-stipitate, 
S-sporc<l, readily deliquescen1, 100- I 20 fHTI to1al leng1h, 1he spore hearing-parts 
70-84 11m long x 7-8 11m broad, the stipes 24-12 11m long, with a discoid apical 
ring 0.5- 0.8 11m high x 3- 3.1 µm broad, bluing in Mdzer's reagent. Paraphyscs 
filiform, septate. AscOSPORES (l:1G. 3) 9.5- 12.5 X 5- 6 µm (M = 11 X 5.1 µm, n = 

30) ellipsoid slightly inequilatcral with narrowly rounded to acute ends, brown, 
smooth, with a conspicuous spore- length sigmoid germ slit, swelling rapidly 
in water; perispon: dl·hiscenl in 10% KOH, thin-walled, with foint trnnsver;;;: 
striae. Episporcsmooth . 

CULTURES AND ANAMORPI-I: COLONIES on OA covering Petri dish in 2-3 weeks, 
at first white, becoming Hazel (88), velvety, azonate, with diffuse margins; 
reverse remaining uncolored. Sporulating regions in patches, vinaccous buff 
(86). Conidiogenous structure referable to the Virgiiridfo-like branching 
pattern as defined by Ju & Rogers ( 1996), hyaline, smooth to finely roughened. 
CONIDIOGENOUS CELLS (FIG. 4) hyalinc, smooth, 8-11(- 25) x 2.5-4 flm, often 
arranged repetitively at the tips of the conidiophorcs (Fig. II), so that up to ten 
conidiogcnous cells arc produced in succession. CoN!DIA hyaline, smooth, 
ellipsoid,5-7 x2.5-3 µm. 

SECONDARY METABOLITES: ] !PLC profiling (PIG. 5A) revealed that this species 
differs frurn all morphochcmotypcs of H./11.~cum, we \rnve hilherlu s1udicd, 
regardless from which host plants thei r stromata have been encountered, in 
lacking daldinins C, E and F and daldinal A. The lack of these pigments dearly 
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F,u. 2.Stroma\a ofHyJ,,,,;y/uufu,,:uide,,from holotypc (PL03142B). a. Stromatal habit on the 

nalural substrate. b. Section through stron.a, showing 1hc ruptured pcridcm1 and pcr it hccinl 
orr.rngemcm. Scale bars, a. lcm, b, I mm. 

accounts for the pigments in KOH being purple, rather than olivaceous brown. 
Binaphtlialcncs (in partio:ular hinaplithalcnc tctrol, BNT) were found to he the 
prevailing stromatal metabolites. The o:ulturcs produced 5-mcthylmellein (14) 
as major component in YivlG medium. 

f ll k'l'tt~k ,wECIMt;..,·s ~x,,.,11Nw: UNITE D KINGDOM. NOIITllUtS IRELASD. Vicc 
counl yH37(Arma11h ),Oxm1rnlsu.so(/Ofi62D),onbarkoffallenbranchcsof,\lt1u, 
i,r.:,ma (Be111/,u~a~). 18.X.2007. R. Anderson. Vk<>-co umy HJS (Down), BELFAST, 

Bckoir FoRcst, ()333693), on bark of fallen branch"' of Alm,,;"""'"'· 5.ll.2<Xl8. R. 
Anderson (K, cu lture in MUCL 52423). 
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FIG. J. Micro§COpic charactcristiCi of Hypo.,.ylo11ju,coides, from paratypc (JF 09347; K). d. ,\s.ci in 
waler. b, c. A,ci in Melzer• re~g<'nt, c ,howing omyloid apic~I appar~tu,. d A,rn,pore• in KOH, 
showing dd1iscenl pcri,porc. c . A,ro,porc, in w~kr. ,howing lhc sigmoid germ ,lits. Scale bar>: 

a.b:20µm.c, d.c:l0µm 

Cm,lM ENTS: Hypoxy/011 fuscoides, already mentioned on a website dedicated 
to fungal taxonomy (Fournier & Magni 2004) and by Anderson (2008), is not 
distinguishable from ll. fusrnm in the field. Despite the fact that these species 
share many morphological features, the new taxon can he readily separated by 
its reaction in KOH and its smaller ascospores with more acute ends. 

Hypoxylon fuscum as currently conceived (Petrini & MUiler 1986, Ju & 
l{ogers 1996, Gran mo 1999) features a very wide ascospore size range that is not 
clearly correlated with other morphological, ecological, o r chemotaxonomic 
charaders. In tl1e prcsen1 .:ase, the deviating morphology of as.:ospore ends 
appears more significant than the difference in size. The holotype collection 
has paler pigments in KOH than the material from Northern Ireland, but the 
ascosporcs arc identical, and it features similar very small gregarious stromata. 
"The cultures are similar to those described for H. Ji1scmn by Petrini & Millier 
(19R6) and Ju & Rogers (1996) but have rather stout conidiogenous cells and 
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F1G. 4. Hypmy/o,, fu.«.oide.,, ex-cype s1rain, from OA cullure. a. conidiopho=. showing 
dichotomously branched Virguridfo-like ro,1idiog,;:nousstructures.b. CloSO!-up ofconidiopOOrc 
apex,shcw.-ingrepelitivebranching, resulti11gin,toutcon id iogenouscells. c.C::onidia.Scalcis 
indicaredhyhars. 

slightly larger conidia. In particular, the successive production of numerous 
small conidiogcnous cells from the tip of the same conidiophore is only 
exceptionally observed in other cultures of llypoxylo11, and those of the most 
frcqut:nl murphochcmotypc of H. fmcr1m from Cory/us norm.illy produce 
conidiogenous cells up to 40 flm long. The stromatal HPLC profile also deviates 
strongly from that observed in numerous collections of H. fuscum collected 
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- - U..lo:i cwnr,aphl~aleroederivali""( N); Rt 8.7rnin . 

: 
1
\ - - BNT (1); Rl : 7.8 min 

~::~~,., - -..~Unknown rompouna (U): Rt 7.3 min. 

F,G. s. Slromalal HPLC-UV profiles (210 nm) of holotypc sp,,cimens of Hypaxylon f uswides M 
and Hypw.y/011 lu,ir,mi,,m, (b) . and DAD spcc1ra of major metabolites. In fw Sa. U indicates an 
unknown major component lac king a characteristic DAD spcctrum, and N indicates an unknown 
naphlhalcrtc with a DJ\D sp,:clrurn ,imilar !<) BNT (I). DaldirJJl A anJ Jaldinins C and E (1 0 - 12), 
the characterist ic pigment, of H. f uscurn, were not detcctcd. ln Fm. Sb, R indicates further major 
componcntsofthcrubiginosi11typc, whosespectraa,...notdcpicted).Forchcmic~l•truc\u,...,of 
kn,...,·ncompounJ,,..,~ F1G. I. 

from Alnm and S(l/icuce(le, which apparently also lacks daldinins hut contains 
different pigments that also result in olivaceous colors in KOH in our recent 
study(Stadleretal.2008) . 

Rogers et al. (2l>08) described H. rosieri /.D. Rogers & Lar.N. Vassiljcva, 
another segregate of H. Ji1scmn from the USA {Texas), based on a similar purple 
KOi i reaction. Their species differs from fl. f1m:oide5 in having markedly 
longer, more slender .iscospores (13.5- 15 x 5 - 6 µm). Furthermore, sigmoid 
as.:ospore genn slits were not mentioned in their description. 
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Hypoxylon lusit1mic11111 J. fourn., M. Stadler & Priou, sp. nov. flGS 6-7 
MYcoBANKMB516749 

Allypoxyk>pcrfora10Jiffortgm"uli,mfobrn"11<i,i11KO//Ji.,,,J11ti,,1,,.ci,/011gi,tipitati>, 
158-170;,r11/ougit,.Jinewra,partib,,;,porifui,76-9Jxl-8/or>l,<tipitib11,7V-IW;1m. 

fYPE: PORTUGi\L: RIBATEJO Pro,· .. i\chctc, RIMl~IIINA, 39" 19' 13·• N,08° 42'55" W,al1 

55 m .. on dead blackened wood of Rlaam""• afornn11• (Riian"'aceoe) in Medikrranean 
cwrgrccn\'cgctation.S.V.2009.J.P. Priou,/F09125(HoLOHPB - Lll',cx-typeculturc 
inMUCLS242~). 

ETYMOLOGY:Forl'orlugal(Lusitanillinlatin). 

SrnoMATA (FIG . 6) effused, ellipsoid to elongated, 8- 22 mm long x 2.5- 8 mm 
broad x 0.6-0.8 mm thick, at times coalescent, at times with steep, indented 
black margins; surface pruinose, slightly uneven, Brown Vina,cous (84), with 
perilheci.11 contours hardly exposed, with a thick layer of olfvaceous yellow 
waxy granules beneath the surface and around the upper half of perithecia, 
yielding Sienna (8) pigments in 10% KOH; the tissue beneath the perithecia 
50-150 µm thick, dull brown, soft-textured, delimited by a black line spreading 
over the underlying wood. PERlTHECIA subglobose to obovoid, 0.5-0.6 mm 
high x 0.3-0.45 mm diam. 0ST!Ol .ES umbilic.i le, often in a shallow depression, 
fringed with a disc of white material 70-80 1-1m diam. Asc1 (l:1G. 7) cylindrical, 
long-stipitatc, 8-spored, 158-170 µm total length, spore bearing-parts 76-91 
µm long x 7-8 µm broad, the stipcs 70-80 1-1m long, with a discoid apical ring 
0.8-1 1-1m high x 2.5-3 1-1m broad, bluing in Melzer's reagent. Paraphyses not 
seen. AscOSPORF.S (FIG. 7) 11 - 13.5 x 5- 7 fl!TI (M = 11.8 x 5.5 µm, n = 30) 
ellipsoid-inequilateral with narrowly rounded to acute ends, brown, smooth, 
with a spore- length straight germ slit; perispore readily dehisccnt in 10% KOH, 
faintly striate. Episporc smooth. 

CULTURES AND ANAMORPH: Colonies on YMG and Difeo OA covering Petri 
dish in 2 weeks, at fir:,t whitish, becoming umber (9), velvety to fclty, azonate, 
with diffuse margins, with honey (64) pigments diffused beyond colonies; 
reverse slightly rnelanizing with age. No .;:onidiogenous strudures observed. 

SECONDARY METABOLITES: In accordance with the orange pigments in KOi i, 
the stromatal HPI.C profile of H. lu.,iltmiwm (Hg. Sh) revealed the presence 
of azaphilones, wi th rubiginosins A (6) and C (8) being major detectable 
components. A minor metabolite at Rt 8.9 min was also observed, which 
probably corresponds with rut ilin A (9) or another yet unknown dimeric 
azaphilonc of the rutilin type. Neither mitorubrins nor hypomiltin (2 - 5) 
were detected. However, the ,ullures produ,ed 5-methylmellein (1 4) as major 
component in YMG medium, indicating a relationship to the H. fusrnm and 
H. mbiginosum species complexes (cf. Bit1£r ct al. 2008). 

Fl!k'l'lt~k S~ECIM~N lXAMINHl>: PORTUGAL: Rlll,\TE IO Pro,· •. Adictc, Rl~ llk lNttA . 

RJ1am11us aluternus, 6.V.2009. mixed with old puh·inalc stronu,\a of Hypo.,ylo11 
pnfmm11m, /.P. Priou, JPP 29083 
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Fw. 6. S1rom.na of Hypo.,yio,, 1,,.ira11irnm, from holotype (UP). a. S1romatal habi l on !he naiural 
$Ub$lrdlc. b, c. Clo:o;e-up of $lromatal surface, showing o:s1iok1. c. Ck»e-up of blackened $1romalal 
ma rgi n. d. Sution through stroma, showing perith oc ia . Smle bars: a: S mm, b. c, Imm d,O.l mm. 
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~JG. 7. Microscopic charaeleri st ics of Hypo.,.y/011 /11,it,mi,um, from holotrpe {Lll'). a, Asci in 
wa1er.bAscaltipinMclzer\;l't!agcm.showingarnyloidapicalappara1Us. c-d A.sco1poresinwa1er. 
eAscosporeinKOll,showingdehiscrntperi,pore.Scalebar.1:a,20µrn,b,c.d,e: tOµrn . 

Co1>11,1ENTs: Hypoxylo11 lusiumicum appears highly similar to N. perforatum 
with regard to its stromatal morphology (conspicuous white discs around 
umbilicatc ostiolcs and presence of yellowish granules beneath the stromatal 
surface. It can be distinguished by its red brown pigments in KOH, larger 
pcrithccia, long-stipitate asci, and significantly larger ascospores with more 
rnirrowly rounded ends. The red brown pigments arc due lo the presence of 
rubiginosins as in H. rubigi11os11m and H. perriniae, whereas H. perforarum 
produces hypomiltin instead (cf. Stadler ct al. 200'1). Both, H. rubigi11os11m and 
/-/ . perrini11e ha\'c often been confused with H. perforarum; hence they might be 
easily confounded with Ji. iusif(ll1ic-um. Two recently described taxa from the 
C .. mH}' Islands, H. c.uwrit'IISt' and H. 11rrit'sii (Stadler cl aL 2008), mig,ht .ilso 
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be confused in the field with H. lmiflmicum because of their effused stromata 
having similar surface colors. Hypoxylon cmrariense: mainly differs from 
fl. /usit,micum in having short-stipitate asci and smaller ascospores averaging 
10.4 x 4.8 µm with a smoolh perispore, while H. rirrir~~ii differs from the new 
taxon in having much smaller perithecia, short-stipitate asci and slightly larger 
ascosporcs averaging 12.3 x 5.1 µm with a sigmoid germ slit and a smooth 
perispore. Some important diagnostic characters to discriminate these six 
species are summarized in TABLE 1. 

Hypoxylon gibriaceme J. Fourn .. M. Stadler & Gardiennet, ,p. nov. 
MvcoBANK MB5167)0 F1Gs8-9 

A Hwoxylon shearii et Hn>oxyk>J1 fraxi noph ili diff~rt Ji«:i, a,mulati, rompicuis, 
peritlu:cii,ambientihu,.,\Hypox)"lonadd,sdifferti,.a,ro,poraep,,rviort4',peri,porium 
wmpicuiter,triat11mpraeditae. 

fYr [ : !'RANCE, CO'rn p'OR, Gevrey·Chamberlin, CoM!E PELWAVX. oo moss-co,·e red 
harkof a fallen OO nchof Ar..,, p/manoide.,(Ac"rac.eae),3 .X1l .200'l. A.r.ardirnnet.AG 
09033( lloLOTYPt - LIP; cultu rei nMUCL 52698). 

ETVMOLOGY: from Gihriarnm , the Lat in name of Ge,•rey, !he loca lity of !he l)"pe 

coU~'Ct ion. 

STROMATA (FIG. 8) corticolous, erumpent through the periderm, glomerate 
with a narrowly restricted hase, containing 12-20 perithe.:: ia, scattered to often 
coalescrnt, 2- 3 mm diam x 1.5-2.5 mm thick, soft -textured; surface Greyish 
Sepia (106) with a faint olivaceous tone, pruinose, with perithecial contours 
exposed to strongly exposed; dull yellow granules form ing a thin crust beneath 
the surface and sometimes extending between the pcrithccia, yielding fugacious 
Amher (47) then Sienna (8) pigments in 10% KOii (Livid Red (56) under the 
microscope); subpcrilhecial tissue purplish b!.Kk, brownish gn:y at base 1- 1.3 
mm thick. PERITH ECIA ellipsoid to subglobose, 0.5- 0.6 mm high x 0.4 - 0.5 mm 
diam. OsTIOLES umbilicatc, opening at the centre of a paler discoid area ca. 0.2 
mm diam delimited by a low rim. Asc1 (t1G. 8) unitunicate,cylindrical, 130- 140 
µm total length, the spore-bearing parts 85-95 µm long x 9- 9.5 µm broad, the 
stipes 40-45 µm lung, apex without .ipical ring, not bluing in Melzer';; reagent. 
Paraphyses filiform, copious. Ascos PORES (FIG. 9) 11.5-13 x 6- 6.8 µm (M = 
12.1 x 6.5 µm, n = 30), ellipsoid-inequilateral with narrowly rounded ends, one 
side flattened to sometimes slightly concave, brown to dark brown , smooth, 
with spore-length straight germ slit (arrows). Perispore dehiscent in KOi i, with 
fairly conspicuous striae somewhat anastmm>sing. Epispore smooth. 

CULTURES on YMG and OA media covering a 9 cm Pdri dish in 2- 3 weeks, 
white, fclty to iloccose, azonate, with diffuse margins; reverse becoming Honey 
(61). No conidiophores or other anamorphic structures observed after up to 6 
weeks of incubation. 
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Fm.8.S1romata ofllypa,:ylo11gjl,riau11.e,fromholotype(LJP).a.Stromatalhabitonthenatural 
substrate. b. Clo!.e-up of stromatal surface. showing p,:rithe.:ial mounds and ostiolar disks. 
c. Section through stroma, showing peri1h,,d~. Scale bars: a, b, c: l mm 

SECONDARY METABOLITES: HPLC of the stromatal MeOH extract of the 
holotypespc,:imcn (FIG. 13) revealed ruhiginosin C (6) andanothn major peak 
that was revealed to be a mixtureofBNT (I ) and hypomiltin (5) only by HPLC­
MS because the chromatographk method used to separate the components in 
the crude extrad by HPLC-DAD appeared insuffident to dis,:riminate these 
compounds. "The DAD spectrum therefore at first appeared unique because it 
was a,:tually,:aused by two c;omponentsshowingdifferent absorption maxima in 
lhe UV-visual detection rnnge. The m<1ssspeclra derived from this peak, 1.ibelcd 
(M l + 5") containing both compounds are included in F,c. 13 for comparison. 
All these compounds also occur in various other species of the H. rnbiginos11m 
complex (cf. Stadler ct al. 2008). 'lhe cultures (Fie. 15) produced mellein 
(13) and several other metabolites, most of which were not yet identified. but 
5-mcthylmt:llein (14) was not ubsuvc-d. 

CoMMENTS: l lypoxylo,r gibriacwse is distinctive in featuring ostiolar discs and 
in ha\'ing asci lacking an apical apparalus. Dnpilt' lhc dearly difforenlialed 
discs around the ostioles, it is considered best placed in Hypoxylon rather than 
Amwloliypoxylon based on the soft-textured stromata and ascospores with 
transversally dehisccnt and striate perispores that lack a dorsal thkkening 
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Fm.9.Microsropiccharaderi,tic.sofllypruykmgil,,.iaa,1&,fromholotype(LtP).a,Asciinchlorazol 
black. b. ascus in wa ler. c Ascospore,; in water. d, A,cu, tip in Mel7.er's reagent e, f. Ascospore,; in 
KOH at different focuses, showingdchiscent ornamented perispo~. g. Free perispore.~. Sc.ale bars: 
a b:.30µm, c-g:l011m 

(Fic. 9). The inconspicuous glomerate stromata with conspicuous perithecial 
elevations and thick subperithecial tissue, the presence of yellow granules 
beneath the surface yielding red brown pigments in KOi i, the lack of ascal 
apical rings, and the conspicuously striate perispores make a combination o( 
characters not known from any temperate or tropical taxon of Hypoxylon. 

Of the known European (and Northern temperate) taxa, H. fraxinopliilum 
(Pouzar 1972) appears most similar. 'Jhe stromatal, ascal, and ascospore 
morphology of this fungus are reminiscent of H. gibriacense. As previously 
shown by Stadler ct al. (2004, as "H. iufermediwn") , H. frnxiuophilum also 
contains hypomiltin (5), but neither rubiginosin C (6) nor BNT (I ) were 
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detc,ted in its stromata. Furthermore, it differs in its stromata la,king ostiolar 
disks, and in its host spc,ifi,ity for Fraxi1111s, rather than Acer. "J he new species 
is, however, remarkably similar to //. (lddis (sec below) in having ostiolar discs, 
similar pigmenl colors in KOH, :md ilsasci h1cking.in .imyloidapical appar.i tus. 
Hypoxy/011 gibri(lcense and H. (lddis differ in their ascospore dimensions and 
in the merely faintly striate pcrisporcs in fl. addis; moreover, the stromatal 
secondary metabolite profi les of the two species differ completely. 

Hypoxylou addis). Fourn., .~1. Stadler & U. l.indcm., sp. nov. 
Mvr.0B.<r< KMR 5 1(0751 F1<;~ ,,, _ ,, 

A H)'l'oxylon sheari i ct Hypoxylon fraxinoph ili d!O'erl dis.is 111mulati, wmpiwi,, 

1"'7'itbedi<mnbien1ibi,s. A Hypoxylon gibriacense differr i>J a~o,pome maiora~ 

fYr E:ETHIOPIA:G 11·osl\\'011sso,NcgashLodgc,2000m, 11:1°32" 1.?r. 137' 53· 52.65", 
on a corticated dr y twig ofCro/0,1 ,ylw1li=< {E,.plwrbi.u.,,,,,). 3.X.2009, U. Lindem,rnn , 
/F-09302(l!OLOTY PI - LIP) 

ETVMOLOGV: Ethiopian •Add,~", meaning ~new: 

STROMATA (l:1G. 10) corticolous, scattered, glomerate-pulvinatc, erumpent 
through the pcriderm, l- 3 mm diam x 1- 1.2 mm thick, sotl- texturcd;surfa,e 
Vinaccous Huff (86) to dark llrick (60), pruinosc, with pcrithccial contours 
exposed to strongly exposed, at times rosellinioid; dull yellow granules beneath 
lhe surface and between lhe perithecia yielding Luteous (12) lo Orange (7) 
pigments in JO% KOH; subperithecial tissue brownish with black streaks, 
0.3-0.5 mm thick. PERITHECI/\ subglobosc, 0.5-0.55 mm diam. OsTJOLES 
umbilicatc, most often opening at the centre of a raised disc ca. 0.35 mm diam. 
Asc1 (FIG. 11) uni tunicatc, cylindrical, 170-190 µm to tal length x 9.5-10.5 µm 
hruad. the spore-bearing parts 85- 100 µm long. the stipes 70- 90 µm long,easily 
broken, apex without apical ring, not bluing in Melzer's reagent. Paraphyses 
filiform,copious. AscOSPORES (FIG. 11) 13- 16.5 x 6-7.7 µm (M = 14.6 x 7µm, 
n = 20), ellipsoid-inequilateral with narrowly rounded ends, one side flattened 
to often slightly concave, dark to bla,kish brown, smooth, with spore-length 
straight germ slit. Perispore dchiscent in KOH, striate, with striae visible in 
brightfield microscopy but inconspicuous, episporc smooth. 

No cultures obt.iined. An.imurph nut seen. 

SECONL>AKY ME'l'AllOLITES: Surprisingly, the HPLC profile of the stromata of 
H. add is did not reveal any known metabolites of Hypoxylo11 or other Xylarfr1eeae 
that we have characterized or observed in the past. As shown in FIG. 11, the 
stromatal extract contained a predominant peak with a rather characteristic 
chromophore. Another, presumably related, minor component showing 
a high]>• similar DAD spectrum was observed al a lower Rt. A se.irch in th e 
HPLC library used for dereplication of natural products in crude extracts that 
represents several thousands of pure compounds (Bitzer cl al 2007) revealed 
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that the prevailing stromatal metabolite of H. 11ddis corresponds to lecanoric 
acid (16). '! he DAD and MS spectra and the Rt of lc.:anoric acid (16) arc 
depicted in 1:1G. J,\. 

F1G. 10. Stromata of Hypv.,.ylu11 ~ddi,. from holotype (LIP). a. Stromatal habi1 on the natural 
substratc.b,c.Closc·upofstromatalsurfocc,•howingroscllinioidpcrithccialmounds.c.Surfocc 
ofa glomna1e strom~. showing cha racter is1ic ostiolar disks. d. Section through stroma, showing 
perithecia. Seal~ bars: a. S mm. b: 0.5 mm. c, d, e: l mm. 
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l ' 
Fm. 11.Microsoopiccharacteristicsofl/ypo.,.y/011a,kli,fromholotype(UP). a,bAsciinchlorawl 

black. c Ascospo res in w~ter. d-f AKO$pores in KOM. showing germ slit (d) and dehiscent perispore 
Scalehars,a.h,2D11m, c,d,e.f: IO~m 

MATERIAL STU[)[ED FOR CO~I PAR]SQ:,; (Fig. 12): USA, LoUISIA"A , Eu! Halon Rouge 

P~rish, corlicakd w<JOO of Qu,:n;w;, [V.1980. J.D. Rogt'rs & J.P. Jones (WSP 69637 -
holotypeoff/.,/u:orii). 

COMMENTS: Hypoxylo11 addis is distinctive in its small glomerate stromata 
with large discoid ostioles and microscopically in its asci lacking an apical 
ring and rather large, dark-colored ascospores with a faintly striate perispore. 
·nie collector staled lh..it he also found this species on a dry twig of Cordi,, 
(ijricmw, but that specimen was moldy and needed to be discarded. From a 
comparison of teleomorphic characters, 1-1. sheorii Y.M. Ju & J.D. Rogers 
(Ju & Hogcrs 1996) appears most similar with respect to its stromatal and 
ascospore morphology and the color of its stromatal pigments. The type 
specimen ,,f H . . <hn,rii was s1udicd for comp.irisun (J;TG. 12) and .is prcvi,,usly 
reported (Stadler ct al. 2008), its J-IPLC profile revealed mitorubrins as well as 
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F, G. 1 2. Morphological chara~1nislics of Hypru)'io11 ,hearii, from holotyl"' (WSP). a. Slromala. 
b. Sectioned stromata ~howing rellow granules 11 11'1 g~ perithecia. c. i\:KO$porC$ in water. 
d. Ascosporcs in KOH, showingdchisctn! perispore. Scale bari: a,b: I mm, c, d: 10 µnL 

rubiginosins, all of which arc absent in H. addi$. The new species also differs 
in having conspicuous raised discs around the ostio les and microscopically 
in having larger ascosporcs (13- 16.5 x 6-7.7 flm vs. 12- 14 x 5.5-6.5 f!ID in 
H. shet1ril) with much less conspicuous ornamentation on the perisporc. We 
ha\'e not yet studied authentic material of H. sltearii var. minor E San Martin ct 
al. ( 1999), which differs from the typical variety by having smaller ascosporcs, 
7- 8 x 3.5- 4 flm. Interestingly, both varieties of fl. shearii have been collected 
thus far exdusivcly from Q11erc11.s. 

One of the most intriguing features encountered in H. t1ddis is the stromatal 
pigment profi le, almost exclusively revealing lecanoric acid. This molecule is 
widely distributed in Jichcnized ascomycctcs (Huneck 200 I and references cited 
therein) but has so far not often been encountered in non-lichenized fungi. 
According lo our knowledge, lhe present study reveals lccarwric acid from a 

member of the Xylariaceae for the first time. Our retrospective analysis of the 
previously recorded H PLC profil ing data in our Xyforfr,ceae metabolite library 
confirms that lecanoric acid has indeed not been detected as major component 
of any of the previouslr studied 3500 specimens of Hypoxy/011, including the 
majori1y of .:urrent ly ac.:eptnl taxa and tlu'.ir type specimens. 

Lecanoric acid is formally derived from condensation of two molecules 
of orsel\inic acid (7), which is widespread in the H. rnbi;:inosum complex 
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as well as in the H. fmgiforme group (Stadler ct al. 2008). All the ubiquitous 
molecules of the mitorubrin, rubiginosin, and hypomiltin a1..aphiloncs contain 
an orscllinic acid moiety, attached to the azaphilonc core molecules by an 
ester bond. Accordingly, lhe free orsellinic acid was found in many of lhe 
corresponding stromatal extracts of the respective Nypoxyfon spp. as major 
component. The awphilone core moieties were not detected in H. addis, 
although its stromata showed similar pigment colors in KOH as many species 
of the //. rnbigi11os11m complex. Therefore. 11. addis might represent a rather 
JcriveJ mcmhcr of Nypoxylmr, which has early ahundo11eJ or 11cvcr altaineJ 
azaphilone biosynthesis and developed the specific pathway for lecanoric 
acid instead, in convergence to the Lecanomle5 and other lichcnized taxa of 
Ascomy.-:ora. lt should be interesting to compare this species using molecular 
phylogenetic data in order to assess its closest relatives. However, we have so far 
hcen unahk to ob1ain l'iable .::ulturcs from 1hc s1rnma1a. 

Although lichenized ascomycetes have been studied intensively for 
secondary metabolites for over a century, with many taxa of Nypoxylo11 and 
allied Xylariaceae studied intensively for such compounds in the past decades, 
there are not many examples for the parallel occurrence of the same compound 

_..,_ ... ,J~ tz=443(1Mz 

Mz=441(M.H)· 

Mz=319 (M+H)" 

Mz=317(M-Hr 

. ~~ •• .I.., 

:1 
:•H, 

-...- ____ :,_!,1..,_ _ 

TOF: ESl • U-(TIC ) 

Bottom; ESl· nc&(TIC) 

Fm. tJ. Slronrntal HPLC-UV profile {2 10 nm) of1 he stro,natal methanol extract derived from 
1he holorype specimen of Hyp,ny/011 gihri11u ... <e. ir1dudi11g DAD and F~<;J -MS spectra of some 
major metabolites. Rubiginmin C (6). a peak containing hypomihin (S) owrlaid by BNT (I ), and 
01her ret unidentified deriva1ive$ of hypomiltin (HI ) and BNT (NJ ) "'ere the major detectable 
compo,wnts. 
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classes in both groups. However, the major stromatal constituents of H. 
ae:niginoswn /. H. Mil l. and other Xylariace:,ie featuring blue or green stromatal 
surfaces have been recently identified as derivatives of the lichen consti tuent, 
lepraricacid(Lressoeetal.2010). 

J: 

Loe¥>0<>:ocld{1S~ Rt78.,;,,. 
'--< """(l.1)Rtl.1 .. n. 

~·319(M•H)' 

Mz • 317 (M·H)" 

!- /\ -~--~---·---
Fi r.. 1~. H PLC-UV profile (2 10 nm) nfthe.,1romatal methanol extract dcri\'ed from the holotype 
,pecimen of llypoxy/011 uddi,, induding DAD and ESI-MS spectra of'°""' major metabolite.. 
Lecanoric acid (16) wa; dearly the major detectable component, accompanied by a deri'.·ati\'e (LI), 
butnoknnwnmetabolit~ofHypro:ylm,weredetec to:d 

!,l 4 

' :, 
;·~ 'I 

}_:.•.!.,..'!•Jk!r!..! ~•.:i .. ' 

!.!.!~ .. , .... 
,,:,- L '·'·· \"-

~J G. , ;. HPLC-U\' prolile (2 10 nm Jot the ethyl acetate extracts prepared from YMG cu ltu re, of the 
ei -holoiypes1rainsofHypruyfo"f,,.c,:oide.san<lH.Jlibri,au,r"'afier8daysnfrnlri\'aTinn,acrnrding 
lo Bitzer d aL (2008). 1he l tl'LC profile of 11.f~«:oi,Jes (abm'O) rewaled .S·methylmellein (14) as 
major component, while H.gibri,,.o,11s,, (below) produced mcl lein (13) and a series of other, rno'1ly 
unknown rompnunds. The HPI.C profile of H. lu.sita,,icu m (datd not shown) closely resembled that 

ofl/.fi,swid~, and, therefore. mo>t other membe rs of the //.fr,,.;""' Ill. mbigi"'"'"" oompkxcs 
,ofa r studied. 
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An updated key to European species of Hypoxylon 

We found it practical to update our key to the species of Hypoxylon that have 
so far been encountered from regions that politically or geographically belong 
to Europe. This key is based on the one published by Stadler et al. (2004) but 
taking new results on the chorologyofthe species into account. ln addition, the 
key incorporates recently published species (Stadler cl al. 2008) as well as those 
newly described in the present study. 

Species of An111dohypoxylo11 (formerly regarded as Hypoxylon sect. A1m11illt11 
scnsu Ju & Rogers 1996), however, have been eKpclled from the key published 
in 2004; for morphological characters and differences to I lypoxy/011, sec I lsieh 
ct al. (2005). To safely idcn1ify hypoxyloid specimens with p.ipillatc ostiolcs 
[A. colwerens (Pers.) Y.M. Ju et al. = H. colwerens (Pers.) Fr.; A. mi1mtel/11m 
(Sydow & P. Sydow) Y.M. Ju et al. = H. colwerem var. micrO$/JOrum J.D. Rogers 
& Cand.; A. multiforme (Pr.) Y.M. Ju et al. = H. multiforme(h.) Pr. ] and with 
ostiolcs encircled by a disk [A. micheli111r111n (Ccs. & De Not.) Y.M. Ju ct al. = 
H. miclte/imwm Ces. & De Nol.; A . . ~tygium v.ir. ammlo/llm (Rehm) Y.M. Jud <1L 
= H. i;tygium var. ammlatum (Rehm) Y.M. Ju & J.D. Rogers], a comparison with 
certain Am111/ol1ypoxylo11 species keyed by Stadler ct al. (2004) as Hypoxylo11 
therefore remains indispensable. 

Mature stromata carbonaceous. black. without KOi !-extractable pigments 
[but immature stroma\a orange. with Dark Purple (80) to Dark 
\lin;u;ccous(82)pigmcnts].Aswspores9.5-l\.5x4-5.5µm. 
(USA, France) .. ........ ..... ..... H. i:u/J ,110.,/iculosum Y.M. Ju & J.D. Rogers 
Mature st romatawaxytowoody.notcarbonaceous.eoloredother 
than black and with KOH-extractable pigments 

2(1) Stmmatahcmisphcricaltoalmostsphcrirnl 
2 Strnmaladfus.:dlopulvinale ....... ........................ ... ....... .. 6 

3(2) StromatalsurfaccVinaccousGrey(ll6),Sepia(63)orGrayishSepia(l06), 
KOH-extractable pigments Pure Yellow ( 14), Greenish Yellow ( 16) or 
Citrine(i3) , ascospores 17- 22x 9- 11 µm;on Frnxi,ms 

......... . ... H.fr,u:inopl,ilumPouzar 
Stromatal surface Rust (39), Bay (6), or Dark !!rick (60), KOH-extractable 
pigmen\sorangc(7).ascosporesavcragingkssthan 15µmlong 

4(3) 1\_scalapicalringprcsent.amyloid; widcsprcad 
4 Asrnlapirnl ringahscnt;monotypic,nDlT<.'.COT<lcdsinctc 1867, 

ascuspor<.'.s 9- 11 x 4.5-5.5 µ,n . H. commululum Nilsc hk<.'. 

5(4) Mainlyonfogus;as.:osporesll - 13.5x5- 6.5µm 
.... H.fmgiformc(l'ers. : Fr.) J. Kkkx f. 

On other hosts, rarely on higm; as.:ospores 7- 9 x 3.5- 5 µm 
........ ... ........ ..... ...... .. . ....... . . . ...... H. howc,muml'cck 
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6(2) StromatalsurfacewithPurple(35)orVinaceous(57)colors 
6 Stromatal surface with Orange (7), Rust (39), Brick (60), or brown colours , 

Stromatalsurfacewitha gr<.>cnish tone.lsabdlinc(65).withoutvisible 
coloredgranu!csbeneathsurfacebutwithFawn(87)todiluteUmber(9) 
KO H-cxtr:,ctahlc pigments; a!<e<>spores 11 - 12.5(-13.5) x t\-6.5 µm, cl lipsoid­
e'luilateral with straight gnm sl it. per i,purc i11Jd1i!'Cent in 10% KOH 
(M.S. & J. E; unpublished Jata on specimen in K collected in Poland; 
idcntifiedby Z. Pouzar).. . ... H. pi,pill1>t1Jm Ellis& Ewrh 

7(6) Ascosporesavcragingmorethon20µmlong 8 
7 Ascospores avcraginglessthan 15µmlong .. ... .. . .. .. ... ..... .... ... ... 9 

8(7) KOH-extractable pigments Pale Vinaceous Grey (l 15) to Vinaceous 
Grey(ll6)infreshspedmcnsor abscn1inagcdspecimens;ascospores 
18.5- 23 x 8- 10 11m wilh germ slit spore-length .. H . vogcsiac1Jm (Pers.) Sacc. 
Bon:al distrilllllion, lre<jucntly on Su/ix, KOH -ext ractable pigments dcn,;c, 
G1wnish Olivaceous (90); ascosporcs 22-3 l x 8.5-1 l µrn with fainl g,.,rm 
slitlcss thanspore-length . ... .... .... . . .. ..... . . H.macrospornmP.Karst. 

9(7)KOH-extractablepigmentsLividPurple(Sl)orabscnt ...... ..... .... ... .. 10 
9 KO H-extractable pigments pigments Orange (7) to Sienna (8) 

KOH-extractable pigments Amber (17), lsabelline (65), Olivaceous (18), 
Gray Olivaceous ( 107). Greenish Olivaceous (90), Citrinc ( J 3) or otherwise 
withyellow,grecn orbrowntoncs. 

10(9) Strnmata effused, 0.4-0.5 mm thick. with KOH -cxtr.tctablc pigments dilute. 
Livid Purplc(8l)orabsenl;ascosporci;8- l l.S x 4.5-S µmwithastraight 
germ slit. Distr ibution world -wide; major stromatal metabolites, carncic adds 
(Quangctal.2006) ......... . ......... H.rarncumPctch 

IO Stromata pulvinatc,0.8-l.4 mm thick, with KOH-extmctablc pigments 
Vinaccousl'urpk(l0l);ascospores9.5-\2.Sx5- 6µrnwithasigmoid 
germ slit (!'ranee, UK, present study) . . . .. ... .. .. . .. .. ... ..... . H. fuscoidcs 

11 (9) Ascospores l l-13.5 x 5-i µm, with pcrispore fa intly striate by LM; known 
fromPortugal(present study) . . H.fo5itaniwm 

11 Ascospores 9.5-1 l.5 x 4.5-6 rim, with perispore smooth by LM 

li(ll)Stromatawidclycffu5edwith jaggcdblackmargins:ascosporcs9-11 .Sx 
5-6 µm ; host preference for f'raxi,ms; Temperate Europe and USA (Stadler 
ct al. 2008) . H. petrjniae M. Stadler & /. Fourn 

12 Stromato le~ widely effused to clfused-pulvinote, with concolorous margins; 
ascospores9.5- ll .5x1.5- Sµm;knownfromtheCanary lslands(Stadler 
ctal.2008). . . ........ . H.canariense) . Fourn.ctal 

13(9)Pcrithedaobovoidtofrequently1ubular,11p to I mmhigh;stromalalsurfacc 
with a metallic shine when mature. Recorded from Ccntr.tl and Western 
Europe and North ,\mcrica (~arious hosts) . Ascospores 9.5- 1 l.5 x 4-<l.8 µm 

......... . ... H.ma,rowrpllml'ouiar 
13 Perithedaspherical toobovoid,nottubular;stromatalsurfacelackingametallic 

shine when mature 11 
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14(13)Ascosporcswithstraightgcrmslit .... .. .. ... .. .. . .. ... ..... .... ... .. 15 
14 Ascosporcswithslightlysigmoidgcrmslit 16 

15(l4)Ascosporcsdlipsoid-inequi latcrnl inlaleralview,9-12x ,l-6µm,pcrisporc 
dehis.;enl in 10% KOH. KOH -exlra<:tablc pigments Amber (4i). Gm:nish 
Yellow (16) orCitrine ( 13) ... .... ... . . .. ...... H. perforatw11 (Schwein.) Fr. 

15 Ascosporesellipsoid,ncarlycquilatcralinlateralview,oftenpyriform,l2- 15 
x 5.5-7 µm, perispore indehiscent in l0% KOii. KOi I-extractable pigments 
OlivaceoL1s(48),GrccnishOJivaceous(90),Grayolivaccous( l27),or 
Olivaceous Gray ( 121 ). So far known from Austria, Germuny, Slovakia, 
and North America ...... ..... .... . H . f11scopurpurc11m (Schwein.) M.A. Curtis 

16(14)StromatawithpL1rcycllow(J4)tolutcous(12)granulcsandgR'<'nis.h 
oliv;i.cL><Jus (90) KOH-extractable pigments; apparently restricted to Q11erms, 
withalxlreal<listrihution;ascosporcsl0- 13.5x4- 511m.Sofarknownfrom 
France(Stadlcrclal.2004),Scandinavia(Gramml 1999)andUSA(Stadlcr 
d al. 2008) . . . ........ . ... H. porpl,yrell m Granmo 

16 Stronmta with sienna (8) or otherwise orange brown granules and KOH­
cxtractablc pigmcnts ambcr (47), is.abclline (65), olivaccous (48), gray 
olivau,ous(l07).orgrccnisholivaccous(90);widcsprcad,prcfcrablyon 
Betul<lce.uandothcrhosts,butnotyctsafdyrccordcdfromQ11errns; 
ascospores\l-16x5-8µm.. . .... H.fuscum(l'crs.)Fr. 

17(6) Young stromata with a bright yellow to orange fimbriate margin; pcrithecia 
small,0.1---0.3 mm diam, seated on a wdl developed black basal tis.suc .. 18 

17 Young stromata lacking a bright yellow to orange fimbria te margin. . . . 19 

18(li)Ascospores5-7x2.5-3.5µm,ellipsoid -inequilatcralinlatcralvicw.Sofar 
recorded from Austria, Croatia. Germany (Bitzer ct al. 2008). l'rancc, Italy. 
Slovakia (Ripkovi & Hagara 2003) and Switzerland . . .. . H. ticinc11se LE. Petrini 

18 Ascosporcs8-\lx4- 5µm,dlipsoid-cquilatcralinlatcralvicw.Sofar 
recorded from France and USA ... ... . . . H . sublicincnse Y.M. Ju & J.0. Rogers 

19(1 i) KOH -extractable pigments yellow or orange. 
19 KOH-extractable pigments with shades of olivaceous brown . 

20(19)Ascal apicalringhighlyreducc<lor lacking,inamyloid 
20 Ascalapicalringprescnt.amyloid .. 23 

21 (20)Stromataglomeratewithostiolescncircledbyaring;ascosporcsll.5- 13x 
6-6.8µmwithpt.'TisporeconspicuouslystriatebyLM(Francc,prcsentstudy) 

H.gibriacense 

2 1 Stromataapplanatetopulvinate, withostioleslackingaring;ascosporcs 
withpcrisporesmoothbyLM. 

22(2l)Sl1<>111atadiscoid,cncirclcd wilhaswollcnsldlalcrnargin,onbarkol 
Fmxi1ws; ascospores 9.5-12 x 5- 6 µ111. Europe and Nortb America 

. . .... . . 11. cercidico/a (Berk. & M.A. Curtis ex Peck) Y.M. Ju & J.D. Rogers 
Stromata pulvinatc to hemispherical, reported from Carpinr,s, ascosporcs 
9-11 x 4.5-5.5 µm (sec also 4) . H. commutahm1 Nitschke 
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23(20)Ascospores averagingmorethan 
23 Ascosporesavcragingkssthan 

24(23)Slromatapulvinal<:rcstriclcdat basc,wilhruslbrowntoochraccousbrown 

granulcsbcncalhsurfa<.:c;apparcnllyrarc.knownonlyfrom TiliuandSorbu~; 
a!<:ospores 14- 17 x 6.5- 8 µm, Recorded from Swit1.edand (Petrini & Mlilkt 
1986), Slovakia and Canada (Stadler ct al. 2008) .. II. ferrugi ueum G. I I. Otth 
Stromataetfuscdto pLdvinate,withbloodrcdgranuksbcncathsurfacc. 
rccordedfromvariot1shosts;ascosporcs l5- 18 x 6- 7.5µm 

H.ju/ianiiLE. Petrini 

25(23) KOH-extractable pigments Amber (47). Greenish Yellow (16) or 
Citrinc(13); ascosporcs9.7- ll.5 x4.7-5.3µm(SC<'also l 5) 

H. perfomt11m (Schwein.) Fr. 
2."i KOH-extractable pigments Orange (7), Sienna (II) , RL1st (39) or Scarlet (5) 26 

26(25)A!<:osporcsalmostcquilatcralinlakralvkw. . 27 
26 Ascospores incquilatcralinlatcralvicw. . .. . .. .. ... ..... ... . . . .. 28 

27(26)A!<:ospores7- JOx 3- 1.S µm;stromatal surfaccdarkrust(39) tosepia(63). 
with dark orange granules beneath surfai;cc and KOH-extractable pigmcnts 
fulvous(43)to rust(39);recordcdfromSa/ix inNorthcrnEuropc(Granmo 
1999) . Bclginm (J. F. & M.S., nnpublishcd data) . and USA (Ju & Rogers 1996, 
as unnamed segregate in "Notes to H. mhiginosum~) H. sn/icicofo Granmo 
,\s.:osporcs 9.5- 12.5x 4.11- 6fim;strom~1alsnrfacevinaccoushuff(ll6), 
gre)•ishscpia(106)tohrownvinaceou<;(84)withhrightydlowgranules 
beneath surfa'<, and bctwe<:n perithecia; KOH-extractable pigments hazel 
(88),sienna(8)toumber(9). Apparentlyrcstrictcdto5<1rbus,withaborcal 
di5tribution (Granmo 2001) . . .. . , . .... . . . H. liviac Granmo 

28(26)A!<:osporcs avcraginglcssthanll 
28 Ascospores averagingmorcthan 

29(28)Stromatawithpapillatcostiolcs. 
29 Stromala with umbilicatc ostiolcs. . . .. .. .. .. . . H. rul.riginos11m (Pers.) Fr. 

30(29)Stromataerumpcnt,pulvina\c,small,withorangegranulcs bencath 
surface; known from Europe and USA, restr icted to l'opulus-. ascospo rcs 
8- 10x3.5-•l.5µm .. ..... .. ..... ... .. . .. .. .. .. . .. .. ... H.laschiiNitschkc 

30 Stromatasupcrfidal,cffuscdto pulvinatc,withbloodrcdgranulcs 
bcncathsurface;distributionapparentlyworld-widc,withoutapparenl 
hostspedfidtyascosporcs7.5- !0x4-4.8µm .... . . H.rutilumTul.&C. Tul 

3 1(28) Peritbci;cia up to 0.2 mm d iam; ascosporcs 11 - J,l.5 x 5- 6 flm with slightly 
sigmoid germ sl it; Canary Jslamls. . . . H. urriesii ). Fourn. & M. Stadler 

J I Pcrilhc~ia 0.3-0.45 mm Ji~,n; ~!.Cosporcs with slraighl gcrn1 slit .. 

32(31) Ascospores 9.5- 11.5 x 4.5- 5 µm; known from the Canary Islands 
(sccalso l2) H.canaricr,sc/.Fourn. ctal 

32 Ascospores ll- l3.5 x 5- 7µm;knownfromPortugal(secalso 
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33(18) KOH-extractable pigments Hm:l (88), Sienna (8) to Umber (9); 
pcrithedaobovoid, upto0.4mmhigh;ascosporcsdarkbrown,ellipsoid, 
nearl>•eqllilaternl.9.5- 12.S x•l.8- 6 µm;apparentl yrestrictcd toSorbi.s 
(sccalso2i) H.Uvine Granmo 

KOH-extractable pigments isabcllinc (65), umber (9), or grayish sepia (106); 
peritheda frequently tubular, up to l mm high: as,;cosporcs incquilatcral and 
narrower, 9.5-11 .5 x 4-4.8 µm (sec also 13) ..... . ..... H. macrocarpum Pou1.ar 
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,\l>str~el - Four 11cw recor,h of graminicolou, smut fungi arc rc1>ortcd from Uhaine 
Among these spc<:ics Tra,,:;s,:/u/idla 1,ypodyies and Unxystis a1:rmtidis were found on 
new host plant, , Ustilago ael11ropodi, arxl U.ri/agc, trebor,xii are new fungi for Uhaine. 

Key words - Ustilagi,ro,nyute<, l'oauM 

Introduction 

'The smut fungi of Ukraine have not been investigated exhaustively. Studies on 
tl11:sc fungi have been carried out inlcnsivdy in only lwo regions- lfalitzcia, 
by Polish mycologists (Wr6blewski 1912, 1915, 1922; Raciborski 1910, Krupa 
1888), and around Kyiv (Zelle 1925, Lavitska 1949, 1978). Other regions of 
Ukraine are poorly investigated for smut fungi . Southern Ukraine is part of the 
steppe zone. The true steppe is a unique natural phrnomenon that is preserved 
only in Ukraine and Russia. The protocted remnan1s of the Ukrainian steppe 
ha\"e a high level of endemism in local plant communities. Therefore, this 
region of the country is promising in terms of discovery of new species of plant 
pathogenic micromycctes, including smut fungi. Another interesting region of 
Ukraine is \lolhynian Polissia situated in the northwest part of the country. 
Ancient forests and peat bogs contribute to great floristic diversity in this area. 
'rhus, il is not surprising thal the first detailed examination of these fungi in 
Ukraine provided noteworthy results. In this paper, we examined a collection 
from Volhynian Polissia containing two specimens of a smut fungus infecting 
Meliw cililltll L and specimens of smut fungi from the steppe region in the 
southern part of the country. 

' corre5pondingau!hor 
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Materials and methods 

Sori,sporcballs,andsporcswcrcstudicdusingdriedhcrbariumspccimcns. For light 
mkroscopy(J.M),sporehallsandsporesweredispcrsedinadroplctoflactophcnolona 
micruscopcslidc,co\'Crt:Jwilhacuvcrglass,gcnll)'hcalc<ltoboilingpoinlturchyJrnlc 
the spor~ and eliminate air bubbks. and cl\amincd at 400x and lOOOx magnification. 
!'or scanning electron microscopy (SEM), spores were placed on double-sided adhesive 
tape, mounted on a specimen stub, spullcr-coatcd with gold, ca. 15 nm, and Cl\amincd 
inSEMat30kV. 

Results and discussion 

Only 45 sped cs of smut fungi on plants belonging to different grass genera have 
been reported in Ukraine. The genus Usri/ago (Pers.) Roussel is represented by 
18 species, Sporisorium Ehrenb. ex Link by 7 species, the genera Tillerfr, Tu\. & 
C. TuL and Urocysris Rabcnh. ex. Fuck cl by 6 sped es each, Tr1mzscl1elidfo Lavrov 
by 3 species, and Jmnesdicksonia Thirum. ct al., ,Hacalpinomyces Langdon & 
Full ., Moe.~zimnyce.1 V.lnky, Neovo.'-•it1 Keirn., and U~tile11tylom,1 Savik hy one 
species each (Zero1r.i. et al. 1971, S.ivchcnko et al. in press). In adj.iccnt countries, 
for example Poland, 44 species of graminicolous smut fungi were reported 
(Pi9tck ct al. 2005), and more than 70 species of graminicolous smut fungi were 
reported in llussia (Karatygin & Azbukina 1989, Azbukina ct al. 1995). As a 
result of our studies on re..:cntly colle..:ted spedmcns in the Volhynian Polissia 
and southern steppe regions ufUkniinc we have cxlcndcd the list ufUkniinian 
graminicolous smut fungi to include Urocystis agrostidis , Ustilago <1el11ropodis, 
and U. trebouxii. Another species, Tr1m::scl1eliel/(I J1ypodyres, is reported on a 
new host plant. 

Tran::scl,eliel/a l,ypodyles (Schltdl.) V:\nky & McKenzie F1(;s. 1, 3. 5 

SoR1 in culms as a black to blackish brown, semi-agglutinated to powdery 
spore mass surrounding the upper intcrnodcs and in the axis of abortive 
inflorescences. Sori first hidden bya leaf-sheath, then naked. Infection systemic, 
inflorescences usually sterile. SPORES globose, subglobose to elongated, 
irregular or slightly to medium compressed, 3.9- 5.2 x 4.6-5.7 µm (at the mean 
4.6 x 5.2 pm), medium to dark olivaceous brown. Spore wall smooth, ca. 0.5 

µm thick, in SEM densely and minutclyverruculoscon the wall surface, hyalinc 
cap occasionally present. 

Srn:i"EN UAM1sr.n - On Flym11.< 11ral~n<i< ,uhsp. viridig,lrmti< (Pll<Ueae): Ukraine, 
Kher50n ~gion, I-Iola Prys tan district, Black Su Biosphere Rescr\'e, 6.VJl.2009, K. & M 
S..vchcnko,KW36370E 

FIGS. l-6. l. 3, S: Tr,mzsd,~!i~lla 1,ypodyta on Elymus urale,,,i, rnbsp. vfridiglr.mis, I: part of 
infected plan\ wi1h sori: 3. 5: spore, in il.1 anJ SEM. 2. 4. 6: Uw.cy,1;, agw,lidi, on Agrilili,,:igank<l 
subsp . .....,,-,tia,;2:info.:tcdplantwithsori:4,6;sporeballsinLMandSEM.Bars:1.2 • lcm;3, 
4,6 = lOflJl1;5 :c 2fllll 
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COMMENTS: Tra11zschdie/fo hypodyles was collected on a new host plant, Elymus 
11ralensis subsp. viridiglumis (Ncvski) Tzvdcv (=Agropyron lavrenkomwm 
Prokudin) . This fungus has an extremely broad host range that includes a 
number of Elymus spp., but this is the first report on E 1m1/e11sis 

Urocystis agrostidis (Lavrov) Zundel l'1Gs. i, 4, 6 

SoRJ in leaves as long streaks between the veins, initially lead-colored and 
covered by the epidermis of the host plant which later ruptures longitudinally 
and the black powdery mas.-. of spore bulls heco111t:s scallered. SPORE BALLS 

globose, subglobose, 22-50 x 25-50 µmin diameter, composed of 1-4 centrnl 
spores and a continuous layer of sterile cells. SPORES globose to subglobose, 
13-1 7 x 15-20 µm, olivaceous brown to light brown with a smooth surface. 
Sterile cells ovoid, subglobose to elongated, 7- 15 µm long, pale yellowish to 
reddish hrown. 

Srrc1MES EXAMie<ED On 1\i,:ro.sti, i,:ii,:a11/ea sub.sp. rnaeotica (Jbacea~): Ukraine, 
Kherson region, Hol~ Prynan district, Black Sea Biosphere Reserve, 4. Vll.l009, K 8r 
M.Savchenko,KW36369F. 

COMMENTS: During a trip to the Black Sea Biosphere Reserve (steppe zone, 
South of Ukraine) in 2009 a sm utted specimen of Agroslis gig,1111ra subsp. 
m11eo1im (Klokov) Tz\'elevwascollected. The fungus was identified as Urocystis 
f!Rrostidis. Until now, no Urocystis species on A&rostis L. have been reported in 
Ukraine. This represents a new species of smut fungus for Ukraine and a new 
ho8t record for the species. 

Ustilago aeluropoclis (Trotter) V:!nky 
SORI on the tip of culms replacing the inflorescences, 1- 2 cm long, hidden 

by leaf-sheaths and young leaves, with maturation rupturing to expose the 
dark brown, powdery spore mass. Peridium, sterile cells, and columdlac arc 
lacking. SPORES very variable in shape and size, in certain cases aggregated into 
loose, ephemeral spore groups, glohose, ellipsoidal, 10-17 x 12- 18 µm, golden 
brown to brown, wall 0.8- 1.5 µm thick, in LM sparsely to moderately densely, 
minutely verruculose; in SEM minutely verruculose-echinulate. 

Sf'ECJMHN HXAMl:<W - 011 lidurop<1$ /il/ur«lis (l'u«c.:«~l= Ukraine, Khcr.011 r,:gion , 
lfofa Prystan district, Black Sea Biosphere RcS<Crvc, 18.Vlll.2003, O.Yu. Umanet,, KW 

3636JF. 

Co1>11,1ENTs: During the last ten years ph)1otrophic micromycetcs have been 
collected by Dr. O. Umanets in the Black Sea Biosphere Reserve (Kherson 
region, Ukraine), Among the specimens examined, we found several examples 
of vascular plants infected by smut fungi. Previously we reported Sporisori11m 
crudiri (J.agerh.) \I.inky as anew re.;ord for Ukraine (Savchenko et al., in press). 
In 2003 Dr. 0. Umanets also collected infected plants of Aduropm littoro/is 
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(Gouan) Parl. We have identified the smut as Usrifogo deluropodis, another new 
record for Ukraine. Prior to this record, this species was reported in Europe 
only from Romania (V.inky 1994). 

Ustilago trebo11xii Syd. & P. Syd. 

SORI in the upper leaves and leaf-sheaths as long, dark to olivaceous brown 
striae. Spore mass initially covered by the epidermis, exposed with maturation, 
becoming powduy. SPORES subglobose, rarely globosc to slightly irregular, 
3.5- 5 x 4- 6 µm, pale olivaccuus hruwn, in LM smuu1h, in SEM sparsely 
minutely punctuate-vcrruculosc; verrucae never merged.. 

Sl'~CIM HNS BXAMINHD - On Mdic,z cilia/a (P.,..,.-~«c): Usraine, Volhynian region, Ralne 
di,trict.nearS,iatclake,l.Vlll.2009,K. S..,·chenko.KW36851E36855E 

COMMENTS: It is not inconceivable that this fungus will be also found in Poland 
and Byelorussia. 
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Abst ract A new •pccic• of Biot1edria on decaying leaves is dcs.:ribcd from 
Xishuangbanna in southwestern China. It is distinctive in the brown perithecia, laterally 
C<Jlldp>ini. when dry. ~ ring oflMgc wsiculJr ccUs surruunding lhc >ubitpic~I r~'l,\ion vf 
lhcpcrithecia.cla,·atc asci with ana1>icalring, andfusiform.srnooth ·wallcdasoosporcs 
Morphology and '""!""""" analysis of ITS and 28S 11rDNA suprort its taxonomic 
fc»'l' llllCW/><c/t'nB'Jt. 

Ke)' worJs - Chclcx-100, taxonomy 

Introduction 

'The genus Bio11ectria Spcg. (Bionectriaceae) is characterized by pale yellowish 
to orange pcritlm.:ia that do not change color in 3% KOH or lactic acid, a 
smooth to warted perithecial wall of 1-3 layers, davate asci with or without 
an apical ring, 2-cellcd ascospores with smooth, spinulose, warted or striate 
surface, and Clo11ostac/1ys anamorphs. Members of Bionectria occur on woody 
and herbaceous plants or other fungi, and arc mainly distributed in tropical and 
subtropical regions (Rossman ct al. 1999, Schroers 2001) . In connection with 
our work on the Ch inese fungus flora, an int eresting fungus W\IS encountered 
that has brown perithecia with a ring of large cells at the subapical region. 
On the basis of the tekomorph morphology and sequence analysis of two 
nuclear ribosomal genes (nrDNA), its posi tion in Bionectria is confirmed; its 
relationship with other species of the genus is discussed. 

Materials & methods 

fhe taxonomk treatments and method~ of Rossman ct al. (1999) and Schrocrs(2001) 
=re followed for the morphological study. Water was used as the mounting medium 

· Correspondcnce~ulhor 
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fAn1.i;J.Sequencesanalyzedtodeterminerclationshipsamong speciesinBio11edri<1. 

Bfottocltiacon,p.,..1iu,cu/aSdtro<er> 

8. coro11<1ra( Jucl)Schrotro 

8.q,j,;hlot(Sp<g.)S.:hroen 

8.gn,~:::~~tt,1 &Winge) 

8.gn,~:;:~u!!""""l•) 
B. lt1ig~r~Schroen 

B.oct=i.ScS:•;J 

ll.piryr<><l,:, (Mont.)Schro•rs 

B. "'t!~~ ~~r:;·) 

8.U$<JuidUii (~ucls) Schroers 

Clon"'1d<l>J,di,wg, ... Sch rotn 

C.micdu.J,i.li,Schru<'l"> 

C.pl,yllop/.;laS.:hroero 

1/yJropjsJ,h""r"<tu/,,s..-,ns(R<D< ri;e 
exD .. m.)Ros.sman&S.muel, 

/j,.!i;;::;::;;:~~~i":l,) FJ%9SOI 

'1-Jumben inbold indicateth<newly submitted""l"""':e' 

for microscopic examinations and measurements; and photographs were taken from 
water or co\lon blue mounts (Stevens l 98 J). Continuous measurements of individual 
structures are based on 30 units except as otherwise noted. Specimen examim.>d is 
deposited in the Mycologkal Hl'fbarium, Institute of Microbiology, Chinese Academy 
ofSciences(HMAS) 

Chclex-100 was applied lo <.<X lrad genomic DNA from the dehydr.il<.:d per it hl"Cia 
according to the mdhud by Zhang d .ii. (2006) with modifications. Fifty pcrithcda were 
cardullycolledcd from the 5ubstrate with a pair of forceps and rinsed in sterilized water. 
The pcrithecia were transferred into a l.5 ml eppendorftube, mixed with equal volume 
of quartz sand, and thoroughlr ground with a g[ru;~ pc~tk for 10 min. "[h~n 200 µl l0% 
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w/v Chclcx-100 chelating resin (Sigma) was added and mixed for lO sec on a vortex. 'The 
tubcwasin.;cubatedat56°Cfor2hr, mixcdfor l0se.;c,andtheninrnbatedat99°Cfor 

10 min. After centrifuging at 12000 r/min for lO min, the sLipernatant was transferred 

to another l.5 ml tube filled with 4/ 5volumeof100%prc-cooling isopropanol. 'The 
mixlure was pfaced al -20°C nvernighl, and u:nlriluged al 12000 r/min for 15 min 

1Hler rinsing with 200 f11 75% dhanol, Lh,: precipitant wa~ dri<:<l al morn l,:rnp<:ratur,: 

and dissoh·ed in 30 µI TE or ddH,O as PCR template. 

The ITSl-5.8S-ITS2 (ITS) and 28S rcgions of the nrDNA werc amplified by n,ing 
lhc primer pairs, 1TS5-1TS4 (While cl al. 1990), and LROR-1.R5 (Reimer & Samuels 

1994, V,lgalys& H<.-ster 1990). The PCR reaction mixture (50 f11) cnnlained 5.0 f11 10x 

PCR buffer, 3.0 µl MgCl, (25 mM), 2.5 µI sense primer ( lO µM), 2.5 µI antisensc: primet 
(10 µM), 1.0 µl dNTP (10 mM each), 2.5 µl DNA template, 0.5 f-ll Taq polymerase (5.0 

U/f-ll) (Bio Bask Inc.) and 33 µl ddH, O. Read ions werc performed on the 2720 Thermal 
Cycler (Applied Biosystems) with cycling conditions of dcnaturation at 95°C for 5 min, 
follo,ved by 35 .;cydes of denaturation at 94°C for 30 s, annealing at 52°C (ITS region) 
andat55"C(:!8Srcgion)for30sandclongationat72uCfor60s,withafmalextension 

step al 72"C for 5 min to complete the rcadions. Amplkon was purified with the l'CR 
Produ.;ct Purification Kit (Biocolor BioSciencc & Tl'-hnology Co.) and sc:quen.;ced with 
the ABI BigDre TCrminator V3. l Cycle Sequencing Kit (Applied Biosystems) on an 
AB] 3730XL DNA Scquen.;ccr (SinoGeno.\-1ax Co. Ltd). The amplifying primers were 

served asscqnencingprimers. Finalscqnenceswerechecked and edited manually by 
using Bio Edit V.7.0.5 (Hall 1999). Scquen.;ccs of the related species were retrieved from 

G<:nBank. Materials ~tu<lin! are listed in T!I UI.~. 1. 

All sc:qucn.;ceswcrealigned usingClustaLX V.J.S(Thompson ct al. 1997), and the 

alignmcn1s were visually adjusted while necessary A Neighhor- Jninins 1rcc was 
gcn<:mlcd using MF.GA 4.10 (Tamun1 cl al. 2007) based on cumbincd sequences of 
ITSan<l28Sgcncswilh/-/y,lrvpispl,uauerub.,,;censanJ/jr,/1y<1/><1rupuri/isasuulgruup 
taxa. Kimura 2-paramdcr w,1s sc:kded as the nudcotidc substitution rnodd. and gaps 

or missing data were pairwise deleted. Bootstrap method was performed with 1000 

replicates to test phylogeny branch support 

Results and discussion 

Bion ectria vesic11fosa /. Luo & W.Y. Zhuang, sp. nov. 

Mvc0Bt. NKMB518120 

Perill,nii, ,uh,i;/ubosi,; 100-1551,m diam; =i, J av<lli,, 8·,p,,, i,; 35-47 X 3.~ 7 !"n; 
""''"/'<lri•fu,iformibu,, ,.ni5eptati,; 9.5- /3x 1.5- 3/""· 

Hul.U"l'Yl'fc China, Yurnian, Xi,huangbanna. 011 <l~'Cllying Jca,·cs uf a <lic01yk.'<lunuu, 

plant, W. -P. Wu&Y. Huang\l/2728b, l6X 1999,HMAS 183151. 

FnM01oc,v: ' lht ~peciflc ~rithei ref~r,; to the \'e.<icular cell, fNming a ring on 1he 
pcrithecialapex 

Ascomata on white subiculum, pcrithccial, solitary or gregarious up to 3 in a 
group, superficial, subglobose, 110-160 µm high, 100-155 µm diam., laterally 
collapsing when Jry, pale yellow when young, and n:<lJish hmwn lo brown al 
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F1G.l.Bio11cctria,·esk,«/o.<a(HMASJ83lSl).a.Ascomataonnaturalsubstratc:b.McdiaJ1>ectionof 
~n as.:oma; c. Mroian .<e<:!ion through apical portion ofan ~scoma: d , e. Structure of as.:oma1al 
wall al •uba1,ic.al portion showing w,icular cells; f. Asci with an apical ring; g. h. Ascospor~. 

maturity, not changing color in 3% KOH or la..:tic a..:id, surface smooth, with 
a ring composed of large cells or a ring of wart-like structures surrounding 
subapical region; coronate ring 5-26 µm high, pale yellow, cells vesicular, 2- l 2 
x 2- 7 µm, cell walls 0.5-1 µm thick. Ascomatal wall 7- 15 µm thick, of two 
layers; outer layer 5-10 µm thick, cells angular, 5-10.5 x 3-5.5 µm, cell walls 
0.5-2 µm thick; inner layer 2-6 µm thick. cells tlattcned, 6-11.5 x 1-3 µm. cdl 
walls 0.5-l.5 µm thick. Asci clavatc, 8-spored, with an apic.il ring, 35-47 x 
3.5-7 µm (n = 50) . Ascospores fusiform. uniseptate, not constricted at septum, 
hyaline, smooth, with 6-9 guttules, biseriate,9.5-13 x l.5-3 µm (n = SO). 

ANAMORPH: Unknown. 

NOTES: Morphologically, the perithecial anatomy and negative reactions to 
KOH and \acticaddofthcncwspecics indicate its position in Bio11ecrri11. Unlike 
any other species of the genus, a crown-like ring composed of large vesicular 
cells is present at the subapical region of the perithecia. Bioll<':ctria 1•csiwlow is 
somewh.it simih,r to B. se/oso in h .. ving brown perilhecia less th.in 200 µmin 
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Fie. 2. Ascusand~s.:o~por~>sot Biot1edria ve9,:u!o,a (HMAS 183lSl). 

diam., two-layered perithecial wall, clavate asci with an apical ring, shape, size, 
septation and surface morphology of ascospores, and leaf-inhabiting. The latter 
diffors in having smooth and lhickn pcrilhccial walls 20-30 µm thick and asci 
15-53 x 6.5-9 µm (Schroers 2001). 'fhe new species also resembles B. coro11ata 
in the presence of a thin subiculum at the perithecial base, small, subglobose 
perithecia that are laterally pinched when dry, acute perithecial apex, shape 
and size of asci, shape, size and surface of ascospores, and folii.:olous habit. 
Rirmectria corcm11t,i differs in having pale yellow 10 yellowish orange perithecia, 
one-layered perithecial walls, 15-20 µm thick, with the outermost cell layer 
connected with a hyphal stroma, undulate sctae surrounding the ostiole, asci 
lacking of an apical apparatus, and unicellular ascospores (Schroers 20U I). 

Seventeen related species of Bio11ecrria/C/o,wstad1>15 were selected to 
investigate the phylogenetic position of R. ve.,icufo_~(I. As shown in F1G. 
3, all species tested formed one monophyletic clade with 100% bootstrap 
support, which confirms the placement of the new species in Bionectria. 
'fhe morphologically similar B. corom1ta appears to be only distantly related. 
Bionecrria pilyrodes and B. setosa form a poorly supported subclade with 
B. wsirnlosn (FIG. 3). The morphological characteristics of these three species 
do nol show much similarity (Schrocrs 2001). 
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B. levigata 

B. grammicosfX)ra 

B. epichloe 

C. miodochialis 

~----B.pityrodes 

11~----n. vesicuW:sa 

~----8.setoso 

f------- Hydropisphoeroeruhe.~cens 

~-----------ljuhyoparoparilis 

0.0 1 

F,u. 3. N"ig hb<Jllr-juini ng lrtt ba>tCd un wrnbin"1 ,equcnces u[ITS and 28S nrDNA. ,huwing the 
relationshi ps amoni;i 50mc Bim,cot,ia/Clonru/achys spe<:ics. Bootstrap valucs ,!: 50% arc noted 
abow intcrnodcs. 

In conclusion, both morphology and DNA s"qu.,ncc analysis support the 
recognition of Bio11ecrri11 vesic11losa as a new species. 
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Abst racl - Seventy-nine spt,cies of arbuscular mycorrhizal fungi (AM F) are reported 
for thc,;c,miarid Caatinga biomeof Norlheast llr:a.,.il. lJataarebased pr imarily o n 

re<earch hy LC. Maia and oo-workm• d11 ring the pa!t 20 )'Car.<:. The full check li st i~ 
a,·ailable al www.mvco1axon.com/resouiu$/wthlim.htm.l. 

Ke)" words - Glomeromy.etes. symbiosis, biodi\'ersity, taxonomy 

Introduction 

Arbuscular mycorrhizal fungi (AMF) form symbiotic association with roots 
of plants, a mutual connection that may have contributed to the evolution and 
survival of land-plants and fungi fo r over 400 million years (Smith & Read 
1997). 

Thaxlt'r (1922) fcll lh.il A,VII; bdongeJ tu lhe Endogu1wcem,. B.ised on th e 
symbiotic habit, Morton & Benny (1990) placed all AMF into the new order 
Glomtiles as a monophyletic group. ·fhe AMI; arc now classified in the phylum 
Glomaomycora (Schi.i~lcr ct al. 2001) with approximately 220 dcs.:ribcd 
species. 

l;iltc r (1990) nole<l thal tht: fundam ental ecological impurhHlCe of AMF 
fungi requires research of their diversity in various ecosystems, and in 
discussing the place of AMF community in a given ecosystem, Sanders et al. 
(1996) questioned whether there is a relationship between which plants arc 
colonized and what effect AMI; have upon both plants and the ecosystem. 
·n1cse questions indicate th e need for intensive studies and justify a survey of 
AMF in different ecosystems. 
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Most investigations of AMF in Brazil pertain to plant crops and not to 
natural ecosystems {,\faia ct al. 2006). "lhc review paper by Trufcm (1996) on 
AMF research within the Amazon, Atlantic Rain Forest, and Ccrrado, cited the 
need for studies in lhe Caa1inga and Pampas, two less studied Brazilian biomes. 
lhe Caatinga, which covers more than 800,000 km 2, representing 70% of the 
Northeast region and -1 l % of Brazil (Drummond ct al. 2000), is characterized 
by a hot dry semiarid climate and vegetation with trees and shrubs (many spiny, 
some xcrophytic) in the Apocym1ce,1e, Bromeliace/le, Crict/lce(le, Euphorbiacer1e, 
and T.eg11mitHN1<! (Leal cl al. 2003). One recen1 study (S\Urmer & Siqucira 2008) 
lists only 30 AMI; species from the Caatinga biomc. 

The new records contribute additional data about AMI; diversity and a more 
complete list of AMF species from the Brazilian semiarid Caatinga biomc. 

Material and methods 

Data cited originated from the authors as well as from the Web of Science; 
student theses and scientific proceedings have also been considered. References 
consulted include Albuquerque 2008; Freitas 2006; Lemos 2008; Gattai 2006; 
Goto et al. 2009, 2010; Lima ct al. 2007; Maia ct al. 2006; Mergulhao 2007; 
Mcrgulhflo ct al. 2007; Morais 2007; Pagano et al. 2007; Silva ct al. 2007, 2008; 
and Sour..a ct al. 2007. Gigasporioid-producing AMF species arc classified 
according to Oehl ct al. (2008); earlier synonyms arc also listed. 

Results and discussion 

Sev.:nty-nine species were found in the Caalinga, of which seven arc new 
records for Brazil (De11fiscufafa colliwlosa, Diversispora spurc(I, Glomus 

arborense, G. pallid11m, Racoce/ra infrnomatil, Scutellospora dipurpurescens, 
S. pemambucmlll) and three (V. co/lieu/ow, R. intmomafa, S pemambuca,1(1) 
have been recently described. This brings the number of known Brazilian AMP 
lo 106 species, including the 99 taxa cile<l by Stiirmcr & Siqucira (2008). 

Compared with this last review (Stiirmer & Siqueira 2008), the data presented 
here increase the number of species known in Brazil, which now represents at 
least 48.2% of the valid species worldwide. Most families of Glomeromycof11 

(except Geosiplwnaceae and Pacisporacem:) arc represented in the Caatinga, 
with the number of sped es representing 74.5% of those recorded from Rrazil 
and 35.9% of those known worldwide. 

The majority of A;,.,w studies in the Caatinga have so far focused on 
agrosystcms (Stii.rmer & Siqueira 2008). However, despite the low number of 
inventories in the Caatinga, 57 species were listed from vegetation preserved 
in the hiome, almost equaling the number of species (60) recorded from 
agrosystcms throughout Brazil. This preliminary estimate of the A MF diversity 
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in the Caatinga suggests that a high diversity will probably be found in the 
biome in the future, particularly considering the high number of plants and 
animals also present (Leal ct al. 2003). 
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Abst rac1- Spadiroide, yu1111<>M11,;,,p.nov.,colle<:tedfromlropicalfore,tsinYunnan 
pro\'incc of China, is dcK ribed and ,llmt ratcd from a specimen occurring on dead 
branches of r.amdlia jt,pm,i.ca 

KeyworJs hyphomycetcs,taxonomy 

Introduction 

'The genus Sp11dicoides was established by Hughes (1958) with S. bim, (Corda) 
S. Hughes as the type species. Sinclair ct al. (1985) amended the generic 
description to include species with solitary conidia on branched or unbranched 
conidiophorcsandsuggcstcd that the product ion of conidia in chains is the sole 
diagnost ic character separating Diplococciwn Grove from Spadicoides. Goh 
& Hyde (1996) ft'Viewe<l the genus SJmdicoides anJ recognized 21 spccics in 
this genus. The genus is characterized by differentiated, single, unbranched or 
branched conidioph ores with polytrctic, terminal and intcrcalary conidiogenous 
cells producing solitary. terminal and lateral, cuscptatc, obovoid to ellipsoid 
conidia (Ellis 1971; Kuthubutheen & Nawawi 1991). lhus far, 30 species have 
been accepted in Spadicoides, o( which four art' described from China (Zhou cl 

al. 1999; Ho ct al. 2002; Wong ct al. 2002; Cai et al. 2004). 
Most species of Spadi.:oides are saprobes on rotten leaves or dead branches. 

A continuing survey of saprobic fungi on dead wood from tropical forest 
in Yunnan province of China revealed a previously undescribcd species, 
SJmdiwide., y1111mme11.,i., . The type sped men is deposited in HSAUP (Herbariurn 
of the Department of Plant Pathology, Shandong Agricultural University) with 
isotypes in HMAS (Mycological Herbarium, Institute of Microbiology, Chinese 
.'\cademyofScicnccs). 

"corre~pondingauthor 
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~JG. 1. Spadicoide, yu11mmc.,,i>. A B. Conidiophores with terminal and latera l conidia. 
C- D. Ll)nidiophore, arising from wood. E. Ll)nid iogenouscellsshowi11g co11idiogeJ1ous pore,. 

f.Conidiawi!h2 - Jeusepta. 

Taxonomic description 

Spadicoidcs y111mane11sis L.G. Ma & X.G. Zhang, sp. nov. FIGURE I 
MvcoBA,;KMB518363 

G,la,,ia< <ffu,ae ;., ;ub.tmlv ,..,,,.,.,/;, atro-brwmeu.:. My,;.:li"m partim ,,.p,rfo;ial., 

p,,rtim im ,nem,m, ex 1,yp~i• r,imosis, septllli:s,pallide bnm11ei:s, laevib11:s, 1.5 2.01,m 
era,·,,,, P" -,,..,,. (: ,16!,olom m '"'"""'"', mmw, mmosa, <, gr,,'. ·pl/, 

''°" ramo.sa, er,_,c/a, cylin,irica, fl'da wlflo.,io,a, laeYia, atro· hr11,111ea, 7- ll· septala, 
/40- 29<Jµmla,,ga,adbruim /O.O- J•l .5/1mcr,,....,-,.,dapicem6.5- 8.0pm•ra,,a.C,,l/,./ae 

amid;,,,genae polytretia,c, it1 a,11Uliop/1oris i,rcorpomtae, termi11ales et i11ten;t1/are;, 
bnmm:«.C.widi.,,olitt1rit1 . .,.roplrnroge11a,,implicill,ohpyriformiawlovvidro,rnlapicem 

ro/111ulatavel<JC"la,adba.<imln,,rc,ita,br111111"a,it01erd11mul/11{aeapia1/issubl,yali,ra, 
foevil>, cra.<.<it1mi.ca1a, 2-3-e"septata, 18.5- 211.0 I'"' lo"S", 6.5- /0.01,m cra.~<11. lla_<i 

lru!IClllal.0- 3.5/,m/lll,.. 

1-loLOTYPE: 011 dead branches ofCa,~~1/ia ja(>Ot>ka L. (1/,.,,,......,~). the Forbidden Fore,1 

of Ballua, Yunnan Provinu,, China. Oct. 16. 2008, LG. Ma, HSAUP 1-10041 ([>0lype 

HMASl96882) . 

ETYMOLOGY: in refen,ricc lo lh~ provinct wh~n, the typ~ was foun<l 

Colonies effuse on natural substratum, dark brown. Mycclium partly superficial, 
partly immersed, composed orhrancheJ, septate, pale brown, smooth-wallcJ 

hyphae, 1.5- 2.0 µm thick. Conidiophores macronematous, mononematous, 
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single, simple, unbranched, erect, cylindrical, straight or flexuous, smooth, dark 
brown, 7- 12-septatc, 140- 290 µm long, 10.0-14.Sµm wide at the base, 6.5- 8.0 
µm wide at the apex, Conidiogcnous cells polytretic, integrated, terminal and 
interc<1lary, brown. Conidia soli1ary, acroplcurogenous, simple, obpyriform lo 
ovoid, apex rounded or acute, base truncate, brown, occasionally apical cell 
subhyaline, smooth-walled, thick-walled, 2-3-euseptate, 18.5-28.0 µm long, 
6.5- 10.0 µm wide in the broadest part, 2.0- 3.5 µm wide at the truncate base. 

The conidia of S. ymmm1emi$ resemble those of S. wrvuforioides (Sutton 
1978) and S. xylugem1 (Hught!S 1958) in havi ng a similar coniJial sit.e and 
number of septa. However, the conidia of S. curvidarioides arc vcrrucose, pale 
brown, and cymbiform compared to the smooth, brown, obpyriform to ovoid 
conidi a of S. ywma11e11sis, and the apiccs ofthc conidiophores in S. curvularioides 
are grniculate as opposed to those of S. y 11m1(1m:mis. which arc not. In addit ion, 
S. yum1rmr.mis can he separakd from S. xyb1ge111.1 by its ohpyriform to ovoid 
conidia wi thout banded septa. 
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New species of Monodictys and Veronaea From soil 
in the Yellow River source area, China 
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' DeJlilrtment of Pliml P,it/iology . • ~l!mul,mg Agriwltimil /Jniwr.<ity 

Tuiun,27/0/8,Chim, 

' Dep<1r/menl of Flowe~ and Vegetabi<:s, 
\l'eif,mx Univ,m;ity of Sci,mce 1md "fodmology, Shoug11u,i,i:, 262700, Chi>1a 

Absl rnct- Two new • pc~it's. Mon<Xlicly, mu.::ros/Jt.>Ya • , ... 1 v~nm.ua lali,porn fount.I from 
wetland 50j] and Gobi soil in Yellow Ri,·c r sour\'.carca ofChinaarcJ.:s.:rib<:d, illustrated 
andcomf"'redwilhsimilartaxa."lhetypespccimcn,(driedcultur<>s) andlivingcultu1ts 
dtcdc1>0sitcJinthelforbariurnofShandonJ!Agric ullurnlU11iv.:rsil y PL111t Pdlhok)Ky 
(HSAUP). lsotypcs arc kept in the Hcrbarium of Institute of Microbiolop:y. Academia 
Sinica (HMAS). 

Kc)· wo rJ, - dcmatiaceou, hyphomycetcs, taxonomr, soil fungi 

Introduction 

During an investigation of soil dematiaceous hyphomycetes in Yellow River 
sour.::c area, China. two species in the genera Monodictys S. Hughes and Vero,wea 
Cif. & Montemart. were discovcre<.L Based on their distinctive morphological 
characteristics they could not be assigned to any oft he described species. They 
are treated as new species and are compared to the most closely related species, 
Monodictys clllnmydosporoidea (Liu & Zhang 2007), M. nrx1mensis (Wu & 
Zhang 2008), Veronaea pnrvisporn (Ellis 1976), and V. musae (Ellis 1976). 

Taxonomy 

Monodictys m acrospora H.Q. Pan & T.Y. Zhang. sp. nuv. FrG.1 
Mn;oBAN~ MB 5126 16 

Coloni,zeitJl'CAe}fuwe,,ztrohmm,e,zeve/,ztr,,e. Myceliumrn,z~jm,zrnpartenrn{><rfi,i,zle 

er a li,11101 immer<urn, <'.<hyphis ,no.Jiu ve/atrobrrm>1ei.<, ltvim,.<, .<eptalis, 5-6.5 /"" 
cra«iscompo,itu,n. Co,.idiopl,ora micronematica, n,cta ,·el curvala,pallidebruuu<'a, 

"Curr<:,pundir,gaulh ur, Tidll-YuZhang 
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F1c..J(",0nidia~n,loonidi<>ph~ofMmwdictysmac.m"f"'Ya 
(exholotype;bars - lOOµm) 

l<lni,L Cd/11/"" «mit/iv,i;rr,<l« 1,r.J/i,J~ bmnllc<lt', rnu11vbi,,1i,;uc, lr«Yc>, dt'lnmitu,/<lt', 

aliq11a11doi,,jlatae,,11bglobo"'ew:lc:yli,,dri,ae, 10.5 28.5µmlo,,~aeet6.5 /Jµmcra=~ 
Gmi.Jia sdiraria, acrop!er,rog.>>1a, irr<?grilari<, Hullr,{isglobo,is 1111...ero<i< crosg i>lflati< 
w,11pu,ite,brom11eav.-!atrobr11"""''• "'3- /25><21 - 38i,,n 

HOLOTYPE: isolat..d from wetl~nd .oil, Madoi Cmmty, Qinghai Province, China, 24 Jul. 
2007, H.Q. l"dn. HSAUP ll .,•1068. hvlOl yp~. HMASl962l6. iwtypc. 

EITMOWGY:inrefereocetothclargcconidia 

Colonies in potato carrot agar medium effuse, dark brown to black. Mycclium 
mostly superficbl. Hyphae moderate brown to dark brown, smooth, septate, 
branched, 5- 6.5 µm wide. Conidiophorcs microncmatous, straight or Hcxuous, 
pale brown, smooth. Conidiogcnous cells pale brown, monoblastic, smooth, 
determinate, sometim<.'S inn.ited, subglobose or cylindrical, 10.5- 28.5 µm long, 
6.5-13 pm wide. Conidia solitary, acroplcurogcnous, irregular, comprising 
numerous globose inflated cells, brown to dark brown, 13-125 x 2 l-38 µm. 

'fhis species is similar to Monodictys c/1/omydosporoiden H.M. Liu & 1:Y. Zhang 
and A1onodictys arxanensis Y.M. Wu & T.Y. Zhang in conidial morphology. 
Both M. c/1/amydosporoiden and M. 11rx1111emis have smaller conidia; those of 
M. dilamydosporoide,1 arc 23 -41 x 17- 30 µm and those of M. arx1111ensis arc 
25-60 x 2- 25 µm . 1l1ese lwo species also have relatively simple conidia, pale 

brown colonies, and hyalinc conidiophorcs. 
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Vcro11aca latispora H.Q. Pan & T.Y. Zhang, sp. nov. flG.2 

MYCOBANKMB;12612 

Colo,ria( effo,iae, oli,,.,ceoe. CouiJioplwra reel/I wl leviter cimrata. sep//1111, brnuuea, 
/~yia, usq,.e a,/ 90 11m louga, 1.5- 2.5 µm cm,sa, af>ium "'"""' cirutridbus ro.,idia/ib,,, 
mim,tis ,wmem<is pm(dita. Umi,lia fore obovoiJ(a, rnhl,yaliua w l pallide h,-o,uuea, 
foHi<l,7.5 - 9.5 >( 3- 5/om. 

HOLOTYPI: isolated from Gobi &<>i i, Xunhua County, Qinghai Province, China. 24. Aug 
2006, H.Q. Pan, HSAUP 11

00
3223, holOl)'J'e: HMASl96ll7, iwtype 

ETYMOWGY: in reference lo the rela tively broad wnidia of this specie.._ 

Colonies effuse, olivaccous brown. Conidiophores straight or slightly curved, 
septate, brown, smooth, up to 90 µm long, 1. 5- 2.5 µm thick, with numerous 
minute scars at the upper parts. Conidia broadly obovoid, subhyaline to pale 
hruwn,smc,olh, 7.5- 9.Sx 3- Si.im. 

"The most closely related species in conidial morphology to this new taxon arc 
Vaomie,1 parvi.,Jmrn M .B. Ellis ,m<l V. m11M1e M.B. Ellis (Ellis l 976). However, 
the conidia of V. parvispora arc much smaller (2-3 x 1.5- 2 µm). Verontiw 
musae differs from the new taxon in having narrowerconidia (5-10 x 2-3 µm), 
usually with a minutely papillate base. 

F1G.2Conidiaandcoi1idiophoresof\\>ro11a,,alalispora 

(~x holol)'pt':h.irs :c lS i,m) 
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Abst racl - A new polypore, Trameu, cystiJiolophor<> sp. nov .. found in Yunnan 
l'ro,incc,routhwcst China. isdescrib<:dand illustrated . ' lhcncw,1pecic1i,1charaC1crized 
by its pale grayish t,mwn to pale cinnamon-hu lfpi lcu , with d istinctly concentric wncs 
andradialveim,uncvcnporesurfac(,cylindricaltomc« orlessallantoidbuidiosporcs 
(6.6 - 9.2 >< 2.4 - 3f1m),obundantcy,tidiolespl'<'Sl'nt in the hymcnium,and skdcto­

hinding hyphae that 00:ome swollen in KOH. 

Key words Po!yporaa1u, ta=my, wood-rotting fungi 

Introduction 

'The genus Trnmefe5 Fr. is characterized by having pilcate basidiocarps, a trimitic 
hyphal system with clamp connection son generative hyph:.ie, hy:.iline and lhin ­
walled basidiospores that are negative in Melzer's reagent, and causing white 
rot (Gilbertson & Ryvarden 1986, Ryvarden & Gilbertson 1991, Lindblad & 
Ryvardcn 1999, NU.i'lez & Ryvarden 2001). About 50 species in the genus have 
been reported in the world (Kirk et al. 2008), including 23 species previously 
recurded frum Chin" (Zh .. o & Zlrnng 1991, Teng 1996, Zh.io 1998, Dai ct .il. 
2007, Dai 2009, Dai & Yuan 2010). 

During the study on wood-decaying fungi from Gaoligongshan Nature 
lkserve, Yunnan Pro\"ince, southwest China, a species of Trame/es was found 
that could not be identified to any known species. It is described in the present 
paper :.is Trnmtfes cystidioloplwra. 

Materials and methods 

·fhe studied specimens are deposited in herbaria as cited below. The 
microscopic procedure follows Dai & PenttiHi (2006). Sections were studied at 

'Corresponding author 
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magnification up to x lOOO using a Nikon Eclipse E 80i microscope and phase 
.::ontrast illumination. Dra\\ings were made with the aid of a drawing tube. To 
present spore size variation, the 5% of measurements excluded from each end 
of the r.inge are gi\'en in parentheses. Abbreviations include IKI = Melzer's 
reagent, !Kl- = negative in Melzer's reagent, KOH= 5% potassium hydroxide, 
CB = Cotton Blue, CB- = acyanophilous, L = mean spore length (arithmetic 
average of all spores), W = mean spore width (arithmetic average of all 
spores), Q = variation in the L/W ratios between the spe.::imcns studied, and 
n = number of spores measured from givt:n number of specimens . .Special 
colour terms follow Anonymous (1969) and Petersen (1996) . 

Taxonomy 

Trametes cy,;tidioloplwra B.K. Cui & H.J. Li, sp. nov. 
Mvc0Bt.NKMB5185H 

C..1/"'/'l,mum un11uum. /1i/n,/utn, imh,ic..lu,n; Jude, />urmum hul,.,/ir,u vd •=· 
h11lw/i11a,f'<)rirot1mdivda1'l(o,foti,2 3pccmm.Systcmal,ypl,arnmtrimiti,u,n,1,yp/,ac 

gwermoriae layalinae, filmlara~. 1,ypl,ae .kderales come.>:li 2.8- 6.2 /im; '/'<'"'" l,ya/irn,~. 
qli1ul,iuie,/Kl- ,CB- ,6.6-9.2x2.4- 311m 

TYPE - China. Yunnan Province, Bao~han, Gaoligongshan Nature Reserve, on dead 

angiosp~rm tn,c. 25.X.2009 Cui l\081 (holo!)'\>C in BJFC); Cui 8087 {isol r pc in BJFC). 

ETYMOLOGY - ,ystidiolophora (Greek): - "cyi;tidiole-bearing", referring lo the abundan1 
cystidiole,,i11thehymcnium. 

FRUITllODY - Basidiocarps annual, pileate, usually imbricatc, without odor 
or taste when fresh, corky and light in weight when dry. Pikus dimidiate to 
semicircular, proje.::ting up to 4.2 cm, 7.3 cm wide, 7 mm thick at the base; 
pileal surface pale grayish brown to pale cinnamon-buff when dry, glabrous, 
distinctly .::oncentrically zoned and radially veined; margin sharp, wavy or 
incised in rounded lobes, ddlexcd with age. Pore surface cream-buff to pinkish 
buff when dry,sligh1ly shiny;sterile mllrgin while to cream, up lo 2.5 mm wide; 
pores round to angular, 2-3 per mm, dissepiments thin, entire at margin and 
dentate to hydnoid with age. Context cream, corl-.")', up to 3 mm thick. Tubes 
.:ream to cream-buff, corky, up to 4 mm long. 

HYPHAL STRUCTURE - 1-\yphal system trimitic; generative hyphae with clamp 
connections; skcleto-binding hyphae dominant, thick-walled to subsolid, !Kl-, 
CB-, become swollen in KOH. 

CONTEXT - Gen erative hyphae infn:quent, hyaline, thin-walled, moder,itcly 
branched, 2- 3.7 µm in diam; skeletal hyphae dominant, hyaline, slightly 
thick-walled to subsolid, frequently branched, and the slightly thick-walled 
skeletal hyphae often collapsed, interwoven, 2.8- 6.2 µm in diam; binding 
hyphae hyaline, thick-walled to almost solid, frequently branched, interwoven, 
1.7-311111. 
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TUBES - Generative hyphae infrequent, hyaline, thin-walled, frequently 
branched, 1.7-3 µm in diam; skeletal hyphae dominant, hyaline, thick-walled 
lo subsolid, occl!sionally brnnched, interwoven, 2.3- 5 µm; binding hyphae 
hyaline, llexuous, thkk-walkd to almost solid, frequently branched, interwoven, 
l.6- 3.1 µm . Cyslidia absent, cystidioles abundant in the hymenium, fusoid, 
hyaline, mostly thin-walled. occasionally slightly thick-walled, some with one 
or two septa, 16- 24 x 4- 6 µm; basidia clavate, with four sterigmata and a basal 
clamp connection, 16- 18.2 x 5- 7.8 µm; basidioles in shape similar to basidia, 
but slightly smaller. 

SPORES - Basidiospores cylindrical, occasionally slightly curved to more or 
less alhmtoid hyalinc, thin-walled, smooth, ]Kl- , CB-, (6-)6.6-9.2(-10) x 

(2.2-)2.4-3(-3.3) µm , L = 8.1 µm, W = 2.79 µm , Q= 2.78-3.04 (n=60/2). 

TYPE OF ROT- White rot. 

REMARKS - T mmeres cysridioloplwm is characterized by its pale grayish brown 
to pale cinnamon-buff pileal surfo.ce with distinctly concentric zones and radial 
veins, uneven pore surface, cylindrical to more or less allantoid basidiospores 
(6.6- 9.2 x 2.4- 3 !,1111), l!nd <1bundunl cyslidiolcs prcscnl in lhc hyrncnium. 
;>.foreover, its skcleto -binding hyphae become swollen in KOH. 

Tmmeres cystidioloplsora may be confused with fomitopsis p11lusrris (Derk. & 
M. t\. Curtis) Gilb. & Ryvarden, which produces simihir basidiosporcs, bul the 
two species can be separated by the rot type. Trnmetes cystidioloplwm causes a 
white rot, while l'omitopsis pnlustris causes a brown rot. 

Tmmetes mnximn (Mont.) A. David & Rajchenb. is similar to T. cystidiol­
oJ>ltom by sharing similar uneven pore surfo.ce and pore size (2-3 per mm), 
but ·,: m11ximn differs in its tomentosc to hirsute pileal surface and smaller 
hasidiosporcs (4.5- 5.5 x 2-2.5 !,lrll, Gilhcr1son & Ryvar<lcn 1986). 

Tmmetes coto11en (Pat. & Har.) Ryvarden, which has similar basidiospores 
(7- IO x 2.5-3.5 µml as T cystidioloplsorn, is usually effused-reflexed, paper 
thin, and flexible and its pores arc sml!ller (3- 4 per mm, Ryvarden & Johansen 
1980). 

Tmmetes glnlmir11 (Lloyd) Ryvardcn, which shares with T cystidiolophor,1 a 
glabrouspileus, unewn poresurfoce, andsimilur pore size. Howevt:r, Tgfobra/11 
has distinctly smaller basidiosporcs (1-5 x 1-1.5 µm, Rrvarden 1992). 

Cystidioks arc al~o present in several other reported species in Trwnete.\, 
such as T gibbosa, 'f. hirsuf<I, T ljubm·skyi, and 7: pubescens (Gilbertson & 
Ryvarden 1986, NUflez & Ryvarden 200 I), but the cyslidioles in all these species 
are infrequent and without septa. The fact that its cystidioles arc abundant in 
the hymcnium and that some arc septate make T cyslidiolt,plwrn unique in 
Trame/es. 
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First description of Oidium neolycopersici (Erysiphaceae) in France, 
on a new host plant extinct in the wild 
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Al>stra,t - l hctirst dcscriptionofOjJio,m11roly,;op< r>ic:i(Ery,ipl,<1cea,: )disco,..,redon 
a Madeiran plant now extinct in the wild, Nomumia rripl,ylla (So/11,,a«>oe). is provided 
The pathogen was colle.:1cd from the National R01anica l Conscr•oatory ofRrest in 
wc,1 rnFrancc. 

K<>)' words - E,y,ipl,ale<. mildew, SolatJaln, Madeira 

Norm11nir1 lriphylla Lowe plants (Solmuicem1) cultilr.llcd in 1hc greenhouse .il 
the National Botanical Conservatory of Brest (NBCB) showed signs of powdery 
mildew. ·fhis Madeiran plant is ext inct in the wild and currently the only ex situ 
culture exists at the NllCB. Recently several dense and discontinuous white 
patches were observed on the leaf upper epidermis of 47% of individuals. These 
d wr .. clt:ristics were easil>• Jiffcrcnli.ilcd from symptoms caused by Lewi/hd,1 
ta11rica, which can readily affect Solmwceae, a fungus considered to be the 
unique agent of powdery mildew on N. triphy!Ui in France up to now that 
causes white powdery masses appearing just under the chlorotic spots that arc 
produced on the adaxial leaf surface. 

Tu dc1t.'rmine the mc,rphological char.iclt.'ristics of th e pathogen affect ing 
N. tripl1ylla, the surface mycelium was removed with adhesive tape and 
examined under optical microscope. Microscopic observations revealed 
exclusively solitary ellipsoid conidia (29.3 x 13.5 µm) germinating with one 
short germ tube terminating in simple apices (FIG. IA). Conidiophores were 
strnight, with cylindrical fo ot .:ells (43.0 x 9.3 µrn), sometimes followed 
by .i longer cell and one or two shorter cells (Fu:;. rn). Fibrosin bodies and 
chasmothecia were not observed. Based on these characteristics the fungus was 
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F1G . 1 A-8. Drawings of Oirlium 11ro/ywp,:1>ici spe<:imens observed on Nv,m,mi<1 ,,.ipl,ylk 
A. Free conidia with a germinating conidium. B. Conidium dc\'doping singly on conidiophorc. 

Scak-Nlr~pr~scnu:;Q µm 

identified as Oidium neofycopersici L Kiss (Kiss et al. 2001). "This species has 
been reported as occurring on host plants in the Sola11aceae (Solanwn betaceum 
and 5. lycopersiwm) family in Asia (Baiswar ct al. 2009; Kiss et al. 2001; Li et al. 
2008, Yolageldi et al. 2008), Australia, Tam.ania, the French Caribbean (Kiss ct 

al. 2001 ), North America (Kiss et al. 2001; Kiss et al. 2005), and Europe (Ivie ct 
al. 2009; Kiss et al. 2001) . Specimens were identified on tomato in West Europe 
by sequencing by Kiss et al. (2001) in France (specimen examined: BPI 747013; 
database accession number: AF229019) and Netherlands (specimen examined: 
VPRI 20724; database a.:ccssion number: AF229015). 

To confirm the pathogenici ty, 15 healthy N. rriphylla plants were inoculated 
with conidia from infected plants and then kept in a polypropylene (PP) 
chamber placed in a greenhouse cabinet at 25 ± 1°C and a 15-h photoperiod for 
7 days. The PP chamber was then removed and plants grown in the greenhouse . 
. After 9 days, powdery mildew symptoms appeared on the inoculated leaves 
of lhe phinls \Ind lhe morphological characteristics of the reisoll!ted palhogen 
were the same as those observed on the naturally infected plants. 
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This is the first report of powdery mildew caused by 0. 11eolycopersici on 
N. tripl1ylla in France. ']his disease has the potential to be extremely virulent 
(Jones ct al. 2001) and may become a problem in ex situ cultures of N. rriphylln. 
·fhesc cul lures .ire essential because reintroduction altempls, which have failed 
until now, will help researchers learn how N. rripliylla might again grow wild in 
the laurel forest of Madeira. 
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Ahslrael - The fungala;sociatel;Ofthe rare tree Hibi.<aUielpl,usgiffar-diam<.<Were 
studieJ. lhree of thesc(Er. lypellagiffardi<mi, Tl,yridaria/.,.,.,,,;;emis, and ValsotiedrUZ 
ma,crosf>om)aredes.:ribedandillustratedasnewto science. 

Ke)' words - A,rom.l"<'I~. Hawai'i. t.axonomJ 

Introduction 

Several unknown pyrenomycetous and loculomycetous fungi inhabit ing dead 
branches of Hibis.:adelplms giffardimws Rock (a Hawaiian endemic in the 
Mr1li'1'lce11e) were collected by J.D. Rogus in 2005; three of these species arc 
described below. The Hawaiian Islands have the very high (90%) degree or 
endemism associated with anexceptionallydiverscllora (Kim et al. 1998). For the 
mushrooms,46 of3 l O species arc rndcmic l lawaiian tax a (I lemmes & Desjardin 
2002). Other fungal groups (Cap11odiales, Clwetothyriales, Coronoplwmles, 
Corticiales, Diaportliales, Dfrersispomles, Dot/1ideales, Erysiplwles, Helotiales, 
Hyme11oc/wetales , Mdiolales, Microthyriales, Myrfrmgirlles, Pl1ylladwmles, 
Plr.os11or11le~, Uredi11aie~, Xyforio/1:'S ) also have endemic Hawaii.in representatives 
(Stevens 1925; Petrak 1952, 1953; Goos 1970; Sutton & Hodges 1983; Hodges & 
Gardner 1984; Hodges 1985; Barr & Hodges 1987; Gardner 1988, 1990, 1996; 
Goos & Uccker 1992; Koske & Gemma 1995; Gilbertson & Nakasone 2003; 
Rogers ct al. 2003, 2006, 2007, 2008; Scholler & Aime 2006). We are not aware 
of any other reports or fungi on Hibiscadelplms. This paper contributes to a 
belier understanding oft he uniqueness of Hawaiian my.:obiola. 
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Materials and methods 

Microscopic analyses were carried out using standard techniques. Observations, 
measurements, and photographs of asci and ascospores were made using Zeiss 
Primo Star and Lei ca MZ75 microscopes, GI O and Canon Power Short 5110 
digi tal cameras, as wdl as Axio\lision software. Photographs of stromata were 
taken using a Nikon D110x digital cameni. Me.isurcments of asci and.iscospores 
were made in water mounts. Colors follow those of Rayner ( 1970). 

Taxonomic descriptions 

Eutypella giffardiani Lar.N. Vassiljeva & J.D. Rogers, sp. nov. 
MvcoBM<KMB51831~ 

l' ics. 1A- B 

Stw=racor!ic,1aumpenli.,, w,/,.,;J<'ll,greg14riu, pur!e immas,, taigw limitula,dm,lurv.:I 
dlip,oiJ,-a, Ji,w ,,,tiolato 11igro, 1-2 mm diam., pmedit'1. Peritl,«i" profimdc immer.«Z, 
mm,osticl,,,, globow, 300- 350 I"" diam.; <ollis le11iter elo,,gati,, sukari,, 230- 250 1•m 
diam. A,:cif,;,;cirn lati, p«mp/,fiali, .,.,;1,micaii, UCiV!JNri, cluw<li vd fr,,oi,lei, memlmma 

api«mwrs,.,illmu<ata,a11111</oapicalii11/iquoreiodmoMel=<"ri,y,,"eS<"'1t1/e,partih.< 
spariferis25- 35 X4.5-5 ;1m, ,tipitib,«/5- 25/"" lcmgir11di11e.A<eosporae,miulfofore<, 
allan/oiJe,,e, irregulurita biseria/a,: vel w1,glob..1a,\ subolivuuU<', 6- 8 x 1.7- 2 11tn. 

HOI.OTYl>Fc H• w:i.i'i, Island of Hawaii, Hawaii Vok• noes :\"ational Park, Kipuka Puoulu 
(Bird Park).dcadbranche1ofHibi.<cadelpl,usgi.ffardia,au.,. 3 N"o1·t mb,.>rlOOS, /a ck D. 
Roi:ers(BISH). lsol)"J,c;VLA. 

STROMATA erumpcnt through the bark, valsoid,aggregatcd, bounded internally 
by a black r..onc line, circular to elliptical, with ostiolar disc 1-2 mm diam., 
surface black PrnnHF.CIA deeply embedded, glohose, 300-350 µm diam.; 
pcrithecial necks somewhat elongate, sukate, 230- 250 µm diam. Asc1 in 
paraphysate fascicles, unitunicatc, eight-spored, davatc or spindle-shaped, 
with tiny amyloid apical ring, p. sp. 25- 35 x 1.5- 5 µm, with stipes 15- 25 µm 
long. AscosPORES one-celled, overlapping and irregularly biseriate or crowded, 
allantoid, subo\ivaceous, 6-8 x 1.7-2 µm. 

COMMENTS-Numerous species of H11typclln have been described "lhcy arc 
difficu lt to differentiate, and the identification key by Rappaz (1987) offers the 
most u~dul information . Two rJngc~ of ascospore average length (5-8 µm and 
7- 1 l µm), which arc repeated many times in the key, characterize large groups 
in the genus. The specimen from Hawaii falls into the group with smaller size 
range. ' lhc ascosporc width correlates well with length, and almost all species 
with ascosporcs 5-8 µm long arc narrower than 2 µm, whereas species with 
an ascospore length of7- l 1 µm have ascosport's wider than 2 µm (most often 
2- 2.5µm). 

As there arc 21 species with an ascosporc length of 5-8 µm (Rappaz l 987), it 
is important to find other differences to distinguish between them. Two species 
[E. comosa (Speg.) Rappaz, E. /eurnenae Rehm I arc rare exceptions that can 
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l 
F,u. l. Eutypdlug!flardi,mi. A. Strumala. B, A•rn• and a>eo,;po,.,s. 

Scalcbars:A • lmm;B m6µm 

be easily separated by as.::ospores that arc more than 2 µm broad, and another 
spcdcs, Ji. /mmmemi;; llappaz, produces very narrow ascospores less than 1.2 

µm wide. Six spe.::ics [E. arerne (Syd. & P. Syd.) Rappaz, E. bo11arie11sis Spcg., 
E. gliriddr1e Rehm, E. pnmm;/ri (Pers.) Sacc., E. sorbi (Alb. & Schwein.) Sacc., 
E. theobromicola Wakcf.] display a I-negative reaction of the ascal apical ring 
that .::ontrasts with a )-positive one in the Hawaiian spc.::imcn. 

Another char.icier differentiating species of H11rypdW is the size of the 
ostiolcs. Eutypdla a,rdrossowii Rehm and E. /etraploa (Berk. & M.A. Curtis) 
Sacc. have oslinlcs with a Jiam of 100- 150 µm anJ 100-180 µm, rcspccli\'cl)', 

whereas 200 µm diam ostiolcs occur in £. a11dicola Spcg., E. arropae (Mont.) 
Sacc., and E. rnpensis Rappaz; 150-200 µm diam ostiolcs arc observed in 
£. padi11(1 (Nitschke) Nannf. and/:.". sdrcobari Ellis & Evcrh. Ostiolcs in Ii. extem,1 
(Pr.) Sacc. arc 180-220 µm diam, .::omparcd to a diameter -220- 250 µm in the 
Hawaiian specimen. As such, they ..:orrespond to F:. al,ophiln (Duricu & ,\,lo nt.) 

Berk. in the group with the range in ascosporc length of 5- 8 µm. However, 
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E. 11/sophifo falls into the group with 100- 600 µm diam pcrithccia, not the group 
with 200- 400 µm diam pcrithccia. 

The l lawaiian specimen belongs to the group with 200-400 µm diam 
.ind thi: combim1tion of the other diagnos1ic features - ascospore, os1iolc, 
and perithecial sizes and the /-positive apical ring - correspon~ to the sole 
remaining species, £. kocl1iam1 Rehm. There is no information about ostiolar 
size in£. koc/1imw, but it has smaller ascospores than the Hawaiian specimen. 
Although Rappaz's key (step 6) identifies the length ascospore group (5-7.5 
µm) wh ere r:. kod1iw111 appears lo hdnng, lhe len!:llh nmgeofits4.5- 6 µm diam 
ascospores does not overlap with that in the Hawaiian specimen. 

Recently, E. 11lsopl1ifo, E. 11recae, E. comow, E. gliricid11e, and E. kocl1im111 
were transferred to the re-instated genus Pero11eulyp11 Herl. based on ascus 
morphology (Carmarall et al. 2006). The asci in this genus were described as 
urn -shaped hu1 with a 1 runcated apex and wider in the middle where ascospores 
tend to cluster. The apical portion has a thick wall and very small apical ring and 
lacks any channel. The asci in Eurypdla giffiirdim,i from Hawaii have a thick­
walled apical region that is penetrated by a narrow channel with cytoplasmic 
strands connecting the apex with the ascus cytoplasm. This kind of ascus is 
considered to be typical of true species of E11typel/11 (Carmani.n et al. 2006). 

After the publication of Rappaz's (1987) monograph, several new species 
of Eurypellll were described (Agarwal & Gupta 1988; Rajak ct al. 1988; 
Ananthapadmanaban 1989), some of which form ascospores a\'eraging 5- 8 µm 
long (e.g., I',. po11g11mi11e G.J~ .Agarwal & S. Gupta). However, as information 
about the iodine reaction of the ascal apical ring and ostiolc size is lacking, it 
is difficult lo make a proper comparison. Eutypella ceib11e R.C. Rajak ct al. has 
a comparable ascospore length (4 - 8 µm), but a width of2.5- 6 µmi s indicated 
(a very unusual range, and data on the ascal apical ring in asci and ostiolar size 
are also wanting). 

Three other species from India - "E. m111011ae-sq,umrosae" A. Pande, 
"F.. colebmoki11e-ol'Jm.,i1ifiilfoe" A. PanJe, anJ E. mzahu~he11.,i., (.S rinivas. & 
P.G. Sathe) A. Pantle, which were originally described in Quatemaria Tul. 
& C. Tul. (Srinivasulu & Sathe 1970, Kale & Kale 1972) and later transferred 
to liurypdfo either invalidly (as nom. nov.) or as comb. nov. (Pande 2008) -
produce ascosporcs averaging 7-11 µm long and wider than 3 µm. "Therefore, 
the Hawaiian specimen differs from tl1cm. 

711yridaria /1awaiiensis Lar.N. Vassiljcva & J.D. Rogers, sp. nov. 
MvcoB...:n;MB518317 

Stw,,,,.r,. vu/,ui,ku, r,wl/i<1. <,)I/ice oumpculiu. Ji,w ntu,hu,n<1tiw /'Ulvi,1t,lu vd 
hcmi,pl.,,.TI,o, cruf<>tl<'Oi "P /r, 1.5 mm diam. pmcdit<1, ;,.,,., nhis;,.,,..,, lix110 cirw 
peritl,ecii,11igm.Peritl,ui<1globo...,JOO~IOO/""di11rn.;ostioli,/e,,irerp,,pill111is.,iigri,. 
A><:ifougcd<1v"tivelcyli11Jrici,se»ilesvel,lwrhtipil<>li, /()()- 1/Qx/2- /./wn,ju,....,;i;, 
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~IG. 2. '/1,yridaria l,awaiimsi,. A. Stromata. B- C, E. Asci and ascospo res. V. Ascospores. 
Scale bars: A " l nun; B" 15 ~m: C "' SOµm: D.E " 12 µrn. 
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crmser,wiwti;p,mzpl,rsil,,., numerooi,. h)"'lini,, hmgis,imi,, ,im,05is. rn. I 11m lati,. 
A><V>f>ur"e1mi- vdbi>ni«t«e,dlip>U<l.-".-w:lf11wid.-,.e,r«l".-,;,.,,.:,111il111.-,.,l;.,v.-l/.-11it.-, 
cirvotm:,3,ept"t"e,i111<..-d11mle11itercm"t,ictae,palli,le vdatrof11,we,eti,zmopac«e, 
l~vig,>M£,{/9- )20-25(- 17)x6-9/'"' 

HoLOTYPE: Hawai'i. Island of Hawaii, Hawaii Vokanoc, :\"ational Park, Kipuka l'uaulu 
{Bird Park). dead br•nchc, of Hibi<mddp/,ri, gijf.,rdimu ... 3 November 1005, J•c~ D. 

Rogers (BISH). IS<J l)"J"-""' VLA, WSI'. 

STROMATA valsold, soft, erumpcnt from the bark with pulvinate 
hemispherical, d1eslnut (,JO) n :toslromalk 'Jisc' up to 1.5111111 Jiam.,consistlng 
of confluent and conspicuous tops of pcrithccial necks with slightly papillate, 
black ostioles, bay (6) or rust (39) under the surface, black around pcrithccia 
deep in the wood. l'ERITIIECU globosc, 300-400 µm diam. Asc1 long clavate 
to cylindrical, sessile, 100-1 10 x 12- 14 µm, thick-walled when young, 
surrounded hy numerous, hyaline, long, sinuous and anast!lmosing paraphyses 
about 1 µm wide. Ascosl'ORES overlapping uniseriatc or irregularly biscriate, 
cllipsoid-fusoid, straight to incquilatcral or slightly curved, 3-scptate, not at all 
or slightly constricted at the septa, light to dark brown, even opaque, smooth, 
(19- )20- 25(- 27) x 6-9µm. 

Cm,lMENTS- 'lltyridaria llawaiiensis resembles the type of the genus, 
Cf incmst,ms Sacc.) in ascospore shape. septation, and size, but the latter has a 
black,carbonaccolL~disc that isonlycovcrcd "with a yellow-green pulverulcnce 
or pubescenn.: when young" (Wehmeyer 1941). Also, the brown-black 
entostroma of r i11crusrnm was said to turn reddish in KOH. The stromata 
of T l111w11iie11sis arc rusty inside, chestnut-colored on the outside, and do not 
react to KOH. 

An earlier name li.e., Jhyridaria broussonetiae (Sacc.) Traverso] exists for 
'f. incmsrm,s(Bur 1990), which is char,Kterized byascospores with verruculosc 
walls and apical pores of the perithecia that arc bright yellowish to orange 
pigmented., but the color of the whole stromata is not reported. 'The apical 
pore pigmentation is more similar to that found in some B~sosplu1erfo species 
that were placed together with 'flryridaria In the Mda11ommatafrs (Darr 1990). 
The smooth ascosporcs in T. lunmiiemis distinguishes it from the vcrruculosc 
spored T broussonetiae. 

Another endemic Hawaiian plant, Awci,, lwa A. Gray, was reported to 
support a separate '/ liyridaria species, namely f koae Petr. characterized by 
smaller ascospores- 14 - 21(mostly 18) x 6- 9 µm (Petrak l 952) . 

Valsonrctria macrospora J.D. Rogers & Lar.N. Vassiljcva, sp. n ov. Fws.3A-D 
MvcoBA,;,:MB518318 

Strom,,/,z cortfr.- ~rnm~ntia, p11/vinala, 1- 2 rmn diam, gt?g_a,ia, ligt1ose o,bi ,;.,;.,,,, 

ve/,,o/'; 11bi madf ·a, ~xtus · ,·1· a,,r.,,r/i ri,I "'""' cas1<at1<'<>, mtm "'"""/ ca 

sit1e /J1il,met1/o ;,. KOfl. P.-rit/1<:ci" 0.2 - 0.3 mm di«m, ~mbi111s <lisriuc« vd i11<li,;1i11c1", 



New aK01nycclc }JlCci~s on Hibi=delplms (Hawai'i) ... 279 

F,,;. 3. ValsmJe<:tria macrrupora. A- B. Strornala. C- 0. A,;cospOR'S. 
Scalcbars:A • lmm;B mO.Smm:C,D • lOµm. 

mo1w,1icl,a. O!iliufo rapillatu, mimila. ,hci uarupuri, a,cosporis irugulerite:r di,posili>, 
ca. IOOµmlotJx_it,.dim:tora,ca. 18pmcrossi,/'artibu,:;porifcri,w.911,mlo"t:it"ditJ<·, 
mmulo api((a/i m,llo. ,l><i infreq11mter ob,amti>. prohlirer deliq,,ese11tibrl5. Asw,porae 

l,y«/i,ru,:,purita bicdlulur<CS, ellip,,,i,/,:w: vd u!iqll<mlum ;""'l";l.,t~ruk,; slriis 
lo11;:Jtudi11alibusor,ra/ae,28- 31(- 46}x9- 12(- 15)µm,,iueporovdrima;:ermi,ratio11is. 
Parap!,y,e,wlp,er,,/oparapl,y~•appa,..,n1ertJ11/lae 

HoLOTYPE: Hawai'i, Island ofHawaii, 1-lawaii Vokanocs Kational PMk, Kipuka Puaulu 
{Bird Park). dead branche, of Hibi,aulelp/u., giffardi,mr,5, 3 November 2003, Jae~ D. 
Rogm(BISH) 

STROMATA crumpcnt from bark, pulvinatc, 1- 2 mm diam, gregarious, woody 
wht'n <lry, soft when wet, surface al first orange (7) bt'coming chestnut (40), 
interior orange (7), not releasing a pigment in KOH. PERITHECIA 0.2- 0.3 
mm diam with contours distin.::t or obs.::urc, monostichous, ostio\cs papillatc, 
minute. Asc1 eight-spored, the as.::osporesjumblcd, ca. 100 µm total length, l8 
µm broad, spore-bearing part ca. 91 µm long, with apex not bluing in Mclzcr's 
iodine reagent. Asci infrequentlyohserve<l, pmh;ibly<ldiquescenl. AscosPORES 
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hyalinc, equally 2-cellcd, ellipsoid to somewhat incquilatcral, ornamented with 
longitudinal striations, 28- 31 {- 46) x 9- 12(- 15) µm, without germination pore 

or slit. I lamathccial clements not seen. 

CoMMENTs-'Jhc material described herein, although abundant, seems 
overmature. It is included here because the ascospore average is much longer 
an<lbruadnthan anyothn <lescribc<l V11Isu11e..-:lri11spccics(Rossman cl al. 1999). 

'fhc striate ornamentation as observed by light microscopy (FIGS. 3D) arc, in 
reality, ribs when seen by SEM. Asci, which are not frequently encountered, 
appear to be unitunicate and arc probably deliquescent. Hamathccial clements 
appear to be absent, but this m ight be due to the apparent ovcrmaturity of 
the material. Our lale .:olleague, Margaret Rarr, examined "ur material an<l 
believed it to be a Vnlso11ecrritl. It is noteworthy, however, that several species 
first described in Valsoneclria have been transferred to Vals(1ri11 (Ju ct al. 1996; 

Rossman ct al. 1999). It is likewise noteworthy that none of the species of 
Vtdsonectria recognized by Seifert & Samuels (1997) has a valsoid arrangement 
of perithecia. Consequently, the name Valw11ectri(1 actually implies a feature 
that is not extant. 
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lllegi!ima!elaterhomonrmsforsixwelldocumentedspeciesinthegenus 
Mara,mfo, are used in re.::em licerature. Cons"'luently, new name, are p ropos..d· 
M. «,i«tico,s (• M. Ji;tautifv/ir, , Y.S. Tan & Desjardin), M. c«ualipe, (• M. ,,./cati~, 
Pat.), M. lulaw,tl,yi (• M. paryu/u, Mo nim. & Leelav.), M. lilacinitiuctw [• M. lilacim« 
(O>kn & Bemblee) Singer), Jf . ..,,,,_,; (• M. amtw MasS<>e), and M. "rotropicm 
(• Al.aum11,Singer) . 

Ke)' wor,.b - Agancales, &sidwmyicota, M«msmiiu:eoe, nomenclature 

Introduction 

In recent literature d e.:iling with the genus Marasmius Fr., we have noticed 
several later homonyms of validly published names. Six later homonyms arc 
used for well-documented species: MarasmiiL~ 11rar11.~ (Massee 19 14), M. a~emus 
(Singn 1989), M. distantifoli11s (Tan l'l al. 2009), M. lilrici1m,; (Singn 1951), 
M. pan111/11s (Manimohan & Lcdavathy 1987) , and M. s11lwtipes (Patouillard 
1924). These names arc illegitimate according to Art. 53.J of the International 
Code of l:lotanical Nomenclature (McNcill ct al. 2006). ' lhcrcforc. we propose 
newnamcsforthescsixspccics. 

Taxonomy 

Mawsmius usiuliCl•S Mdil & Tka\lec. nom. nov. 
MvcoBAN~MB5 181 23 

• Murusmius rliit,mtifvlius Y.S. Tan & Dc~j~rdin. Fuill,id l Di,wsity 
37:95, 2009, nom.ilkg., non(Murri ll )Murr ill l9 l 5. 

f.TYM010<1v:Thespedesi, namedafier thecontinentonwhichi t wa,fou nd. 

·nw species belong.~ lo lhe sec1iun SicciSingcr. Tan & fksjar<lin (1\ln d al. 2009) 
described th is species based on one collection from Peninsular Malaysia. 
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Afarasmi11s ca11alipes Tkal(e-c & MCSiC, nom. nov. 

MYcoBANKMB516949 

• Mar'1smiusmlcatipcsl'at •. Bull.Mus.l\'atl.lfot.Nat.30: 
Sl6, 1924, nom.illeg., nonMurrill191S. 

ETYMOLOGY: lhcspe<:ics ii nJmcd for the striate surfaccofitsstipc. 

"fhe species belongs to the section Globulores Kilhner. Since it was originally 
described on the basis of a single collection from Madagascar by Patouillard 
(1924), it has ne\'cr been found again. Antonin & Buyck (2006) made an 
analysis of 1hc hol,,1ypc, rcJcscrihcJ 1hc microrm,rphol,,gical charnctcrs, anJ 
compared it with similar species. 

Marasmi11s leelavatllyi Manim., Tka]Cec & MCSiC, nom. nov. 

MYcOllANKMll518137 

• Mar...,.mius pan11,Iu, Man im. & LeeLIY. , Tran,. Brit. Mycol. Soc. &!(3)· 

122. 1987.rJ0111.illcJ! •. !JOnBcrk.&M.A.Curtis 1860 

ETVMOLOGV:Lkdicatedtol'rof. K.M.leclavathy.lndianmycologisl. 

"fhe species belongs to the section Neos~siles Singer. Manimohan & Leclavathy 
( 1987) described it based on only one collection from India. "Thereafter, it has 
not been found again (P. Manimohan, pcrs. comm.). 

Marasmim lilaci11itirtc t11s .V\CSiC&TkalCec.nom.nov. 
MYcODANKMD518141 

•0,//ybi«/i!«ci"aCoker&Deardske,f. ElishaMitchellSci.Soc.J7(l),Jl)J, 1921 
• Gyrn,wpus Ii/ad nus (Coker & Beardslee) Murrill, Mycologia 30(4), 367, 1938. 

• Mar'1smiuslil«cim.s(Cokcr&Dcardsl«)SinKCr,lilloa22: 
326, 193Jn949"], nom.illeg.,nonl-lenn.J896 

ETYMOLoov:lhcspeciesi1namedforitsl ilac10nesonbasidiomata. 

Coker & Beardslee (\921) described th is species in the genus Co/lybia (Fr.) 
Staude. Singer ( 1951) transferred it to the genus Marnsmius where it is classified 
in section Gln/mlares. Halling (1983) redes..:ribed the species and designated 
a kctotype. It is distributed in the southeastern part of the USA from North 
Carolina to 1:1orida (Halling 1983). 

Marasmi11s masseei TkalCcc & Me~iC, nom. nov. 

MYcoBM<KMB518138 

•Mara,miu, aratus M~s,ce, llull. Mi,c. l11torm. Kew 19 14: 
~58, 1914, nom.illeg.,nonW.G.Sm. 1873 

ETYMOLOGY: (kdicatcd lo G. E. Mass<.'<\ British mroologist. 

The species belongs to the section Sicci. It was described from Singapore by 
Massee (191,J) and has also been found in Peninsular ~·lalaysia (Tan et al. 2009). 
for descriptions and comments on similar species, sec Corner ( 1996) and Tan 
etal.(2009). 



Afarasmi11s ncotropicus Mdi{ & Tkal<Ccc, nom. nov. 
MYcoBANKMB5 181~0 

• Mar .. smius""'"""Singer, ~iddiana , Bot .. 2 1:60, 1989. 
nom. illeg.,non(Fr.:Fr.)P.Karst.1889 
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ETYMOLOGY: lhc spcc ies is named after the Ncotropical TCjl;ion where it w~s orijl;ina ll )" 

found 

'The species belongs to the section Sicci. Singer (1989) described it based on two 
collections from the same locali ty in Brazil. There arc no other records of the 
species in the li terature. 
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Macrofungal diversity of llgaz Mountain National Park 
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Abst racl - ' lhe current resurch is based Of1 macrofungi ooUec!e<l from llgaz 
Mou main National Park a,xl its cm·i rons 1><:1wcen 2004 and 2008. A-, a r,;.sult of field 

and laboTatorystudies. 220 taxa belonging to S9 families""""' identified . Ninetffn 
1axab<!longt0Asromycotaand20lt0Ba,idiomycora. 'Jhree - Bi,porel!asubp"1/ida , 
Tridw!oma bufrmi,.m, l.~umgympluma pseu<lomollu.<ea - r~pnc,~nl llt'W R'(:ords for 
Turkish rnyoobiota. The complete ]i$! i$ a,·ailable on: hnp;J/www.m,·rotuoo.com/ 
rn'Ytse•h ·pb li<tsbtml 

Ke)"worJs - biodi,-ersi!y.mu~hrooms.taxonomy 

Introduction 

llgaz: Mounl.iin Nalional Park is loc.i led in a transitional zone between Cent ml 
Anatolia and the North-West Black Sea region within the boundaries of<;anktn 
and Kastamonu provinces of Turkey. The nat ional park, which covers 1089 
hectares and is situated in the A1 grid (sec Davis 1965), has a great importance 
in terms of its flora , wildlife, geographical location, and natural landscape 
(Kuter 2008). Among th e 109 bryophytc <111d 630 higlu:r pl.mt laxa identified 
within national park boundaries, 64 taxa are only indigenous to Ilgaz Mountain 
(Abay&<;etin,2003) (i;lG. I). 

'!he region is typical of mountain ranges within the prcpontic zone of 
northwest Anatolia. ~fost of the area is covered with conifer forests, although 
angiosperm forests<1lso exis1 al ],,wer ele\'al ions. Fir (t\ bies 11onlm,muiww suhsp. 
bommuellerimw (Mattf.) Coode & Cullen) is the dominant species, sometimes 
forming mixed stands with beech (Fngm oriwWli5 Lipsky), Scots pine (Pi11us 
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sylwstris L.), and oak (Qucrcus petraca (Matt.) Liebl.). mack pine (Pinus nigra 
J.E ,\mold) and Scots pine arc widespread in the western regions of the study 
area l11c southern mountain slopes are influenced by a Mediterranean climate 
with semi-arid and very cold weather regimes while the northern slopes arc 
under the influence of an oceanic climate (Akman ct al. 1983). 

Many studies have been conducted on macromycota of Turkey, some of 
which arc still in progress. Scsli & Denchcv (2010) cite 1929 macromycete taxa 
occurring in Turkey ba<scd on published research, and l~1loglu ct al. (2010) and 
Uzun d .ii. (2010) haw conlribukd .i<l<liliom1\ d.it.i . There has nol, however, 
yet been any detailed mycological research devoted to llgaz Mountain National 
Park and its environs. 

Materials and methods 

"Jhe macrofungi samples of this study were collected from 26 localities in llgaz 
Mountain National Park and its environs between 2001 and 2008. Relevant 
morphological and ecological chl!rac1crs were rcconJcd fur thc fungi, which 
were photographed in their natural habitats. In the herbarium, the fungi were 
further examined and microscopic characters were measured in Melzer's 
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reagent, 5% KOH, H,0, and li,SO,. References consulted for identification 
purposes arc provided in the complete annotated species list. All specimens arc 
deposited at the herbarium of Ankara University (ANK). 

Results 

As a result of the present stud)', 220 taxa were iJentilieJ anJ named according 
to the taxonomic conventions of Cannon & Kirk (2007), Kirk et al. (2008), 

and Index fungorum (www.spccicsfungorum.org: accessed l January 2010). 

Taxa arc presented in alphabetical order and arc listed together with notes on 
habitat, geographical position, locality, collection date. and accession numbers 
(A: Akala). 

The checklist contains 220 taxa belonging to 124 genera and 59 families. The 
taxa represent 19 Ascomycota (5 Heloti<1/es, 10 Pezizales, 4 X.yforiclles) and 201 

/1(1sidiomycota (119 Agaricales, 5 1\11ricuforiab, 13 130/etales, 4 Cm,tharelfolcs, 
3Dacrymycetales, 2Geastrales, I Gloeopliyllales, 3 Gomplwles, 3 Hyme11odwetales, 
2 /lll(ll/ale.<, 21 flolypomle.,, 21 Ru...mlale.1, 3 71,deplmmle.rnnd I TremdU1le.~). 'Th rec 
taxa arc new records for Turkey: Bisporella subpallida (Rehm) Dennis 1978, 

Triclioloma b11foni11m (Pers.) Gillet 1874, and Leucogyropl11111t1 pseudomollusca 
(Parmasto) Parmasto 1967. 
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First records of Rhizopogon rocabrunae and 
R. pumilionum (Boletales) from Italy 
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'mi//a@kl.rntu.w111.disl.unige.it 
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' /Jipu ri im,mfo di Hi,,/ogia V,:gdak ff.,iwr,;i/,l di forino 
Via/eMa/lioli25.110125Tori,w,/taly 

Al>st ract - 'lh.epaper rq,o rts o macro-and micromorphological investigation on 
Rl,i:opogm, rocabru,rae. a 1·ery rare hypogeous macrofungus, recentl y collected in 
t.iguria(ltaly)int"'odifferenttimesandlocatio ns.These•pecimen,n,pre.entthelir.t 
authentic recordofthisspecies from Italy. According to our microscopicanal)'sel , 
an older Italian collection. formerly id~mifi,-<l as R. rocalmmat, mu~l OC ~5Crib,,d lo 
R. pumili,m11m, a specie$ previously ne\'Cr reported from llaly. '.'<olCS on closely related 
spe.:iesueatsoprovided. 

Kerwords - Abie, «Iha, Agariro,ny.etes, Rl1hopogot1<•urn:, R/,hopogo11 i''""'°'"'' 
Sr,il/in~a~ 

Introduction 

'Jhe genus Hhizopogon Fr. encompasses hypogeous cctomycorrhizal fungi 
primarily associated with members of the Pi11aceae Lindi. Phrlogenetically 
monophyktic, the genus belongs lo the so-called Suilloid radiation or suborder 
Suil/ineae of the Boletales (Grubisha et al. 2001, Binder & Hibbett 2006, 
Desjardin ct al.2008). 

Until now, five species have been reported in Liguria (Northwest Italy), 
viz. R/1iwpogo11 luleolus Fr. 1817, R. occidwlalis Zeller & C.W: Dodge 1918, 
R. mwhrimae, R. mseolm (Corda) 111. Fr. 1909, and R. villosrilm Zeller 1941 . 
Among the above-mentioned spedes, R. rowbnmm.' is the least frequent in 
Liguria, previously reported in Italy on the basis of a single dubious collection 
(Monlecchi & Sarasini 2000) and with few reports from Europe (Martin 1996, 
Cavel & Lopez 2004). Only two sites arc known from Liguria, both located 
in l.igurian Maritime Alps (Alpi Marittime). One specimen was collco:k<l in 
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Testa &\lpe forest, in an area dug by wild boars. Testa d'Alpe forest, which 
extends for 140 hectares from 750 to 1460 m. a.s.L, is the only forest in which 
the silver fir is considered native in Liguria. The other specimen was observed 
in .in .illochlhonous silver fir forest, derived from a rcforcslation. 

The paper evaluates the presence of R. rocabrwwe in Italy based on the study 
of both the recent Ligurian collections and an older Italian collection (from 
Lombardia) formerly ascribed to R rocabrunac (Montccchi & Sarasini 2000). 
Analysis of the old collect ion was motivated by the fact that ~fontecchi & 
.Sarnsini (2000) illuslralt:d and Jescribc<l specimcns with abcrranl fcaturL'S fi,r 
the species and did not mention some microscopic characters that are needed 
fora correct identification. 

Materials and methods 

Macros.:opic and microscopic characters were described using a stereo microscope 
(Lcica M 205 C) and a compound micros.cope (Axioscopc, Zeiss), respectively. "The 
descriptionofthefeaturesisbascd on fresh anddryspecimens(inthelattercascaftcr 
rehydntioninwa1erandlacticadd). 

Microscopical observations were made from tissues mounted in distilled water. lactic 
acid plus add fochsine. 5% potassium hydroxide, and Me he r's n:·.1gcnt. For basidiosporcs 
an<lothcrslruclur<.Csalkast30indivi<lualswcrcrncasurc<l. ·Thcspor<.Csizcsarcrcporlcd 
usingthrcenumberscorrespondingtotheminirnurn,average,andmaxirnumvalues, 
respectivdy. The Qm abbreviation designates the average length to width ratio of the 
spores in side view. 

Colour notations reported in brackets were taken from Kornerup & Wanscher 
(1978),indicatedas"M." infrontofacolourcode.JdcntificationrcferenceswereSmith 
& Zeller (1966), Maritn ( 1996), and Monte"hi & Sarasini (2000). 

All the Ligurian examined material is deposited and kept at GDOR (Herbarium of 
the Musco Civico di Storia Naturale Giacomo Doria, Mycologia section, Genova, Ita ly). 
H<.'rbariumabbreviationsfollowlhius(20 10). 

As concerns the geo-rcfercnce, a Garmin (eTrex Summit) Global Position System 
((;PS) wa, set to expres.~ the locations in WGS-84 coordinates in decimal dL'grees. "The 
geographical data were mapped on the Offidal Map of Italian State (I.G.M .I) using (;IS 
softwarc(Maplnfo7.0). TI1cdalawcr<.Calso inserted iuadatabasi:whereall Liguriau 
macrofungispeciesarerecorded. 

Taxonomy 

R/1i::opogo11 rocu/1r11t1uc M.P. Martin, Edie. Espec. Soc. Catalana 
Micol.5:95(1996) 

Description of the two collections from Liguria FIG. I 

BASIDIOMATA globosc to subglobose, on a\'eragc 3 cm in diam. PEIUDJUM well 
developed, 0.3-0.6 mm thick, brown with reddish to orange tinges (M. 6 B 8 C 5), 
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FIGURE I. RI ·wpog1m r~ ul,rr,,ru~. 

A. Ript'basidioma.B.Peridiumsurfuce. C. Gl<.'bacells.D.E. B.lsidiospores 
Scakbars:A - 1 cm;B.C - 1 mm;D - lOµm;E - Sµm. 

with evident, 0.15-0.35 mm thick squamules, at first orange (M. 6 B 8) then 
brownish to black. RHIZOMORPHS scarce, gray ( M. 1 B, CI) emanating singly 
from the base. GLEDA firmly spongy with roundish to elliptical cells, 0.2 to 0.6 
mm in diam., yellowish to brownish (M. 5 D 7). TRAMAL PLATES oftrn in part 
gelatini,.ed 100- 200 µm thick. SMELL and TASTE indistinct. 

PE11.1u1uM made up of hyaline, septate and thin-walled hyphae, 3-6 µm 
wide, encrusted with brown-orange pigment, with trend mostly parallel to the 
outer surface; squ.:imules consisting of a more or less parallel arrangement of 
hyphae. with extracellular orange pigment. BASIDIA cylindrical, 4- 10 spored. 
fiASlDIOSPORES (6.6- )7.5(- 9) x (2.3- )2.9(-3.5) µm, Qm "" 2.586, elongated, 
ellipsoidal, smooth. uftrn dearly trunc.i tcd, lrJnsp.irenl yellow to light green ( I 
A 'I, B 'I) when ripe, usually pluriguttulate. CLAMP CONNECTIONS absent. 

HABITAT - solit.:iry or gregarious under the needle layer of Abies alba Mill. 
Vernal. 

MATERIAL EXA MIN ED: [TALY, Liguria, Foresta Demaniale di Gouta, Tesla di\ lpe (IM), 
1360rn ~.}.I..G.P.S. (wg1'84) lung7.570027" lat43.945343". l7/06/2008. lcg.M.Zoni , 
(GDOR 08061701); ITALY, Liguri a. Bosco ncro, Mcndatica (IM) 1350 m. a.s.J .. G. P.S. 
(wgs84)long7.733891°lat44.125l78", 12/06/2008, numerousspecimens, leg. G.Boiano 
(GDOR08061201). 
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Description of the Sarasini collection from Lombardi a 
(citcdinMontecchi&Sar.isini2000) 

BASlDIOMATA globosc to subglobosc, on average 1-2,5 cm in diam. PERIDIUM 

color mostly brown (M. 71; 6- M. 6 C 4) with reddish tinges (M. 8 C 6). GLEBA 

with olivaccous tinges (M. 8 C 2). PERJDIUM made up of hyaline hyphac, with 
trend mostly parallel in the inner layu. while, in the outer layer at the squamuks, 
cnnsisling unorJcrcJ parallel arrangcmcn1 of hyplmc. BAsmro.wn11Es (6.5-

)7.93(-9) x (2.2-)2.76(-3) 11m, Qm = 2.87, elongated, ellipsoidal, smooth, not 
always clearly truncated, transparent yellow to light green ( l A 4, B 4). 

1-iADITAT - solitary or gregarious under the needle layer of Pinm mo11ra11a 
Mill. In summer. 

MATERIAL EXAMINED: ITALY, lomb.irdia, Valdiden1ro - Cancano (So), JO!O&J9S7, 
consiMingoffour .,pedmen<, kg. Aiana. d~t. Sar.;sini (AMB 267) 

Discussion 

.\fartin (1996) originally <lcscribc<l R. rombmm,e from Spain based on lwo 
collections found under 1lbies alba. In the last ten years it has been reported 
from Italy under Pi1111s monlmw s.l. (Montccchi & Sarasini 2000) and from 
France in a />icea alba-llbies 11lba wood (Cave\ & Lopez 2004). 

The two Ligurian collections show features fitting very well the original 
Jcscription of R. n>calmm,ie (Marlin 1996). 1his spedes is macroscopically 
characterized by a reddish orange squamulose peridium and microscopically 
by elongate basidiosporcs, clearly truncate at the base, and pcridial squamulcs 
made up of hyphae running parallel to the peridium surface. 'Jhe squamulosc 
peridium gives the basidiomcs a quite distinct and characteristically 
F:laplwmyce.,-like appearance or, as reportcJ hy Martin (1996), resembling 
Arbutus berries. 

Rllizopogon rornbrunae comes very dose to R. pmmosus Zeller & C. W. Dodge 
1918, a North American species (Smith & Zeller IY66) reported also from 
Spain (Martin 1996) and recently from Switzerland (Kathrincr & Mii.hlcbach 
2008). 'The latter species differs in having a more verrucose pcridium with more 
irregular squamules made up of interwoven hyphac running perpendicular 
to the pcridium surface, less gclified hyphae of the tramal plates, wider 
basidiospores (on average 3 .1 µm, Qm .. 2.3), d ifferent isoenzymatic and PCR­

RRP patterns (Martin 1996, Martin & Sanchez 1996, Moser & Peintner 2000), 

and an association with Pim1s spp. 
According lo Moser & Pcintner (2000), R. pumilio1111m (Ade) Bataille 1923 

from the Austrian Pinus monrana forests shares with R. pmmorns the same 
structure of the peridial squamuks, but it is distinguished by its narrower 
spores (on average 2.9 µm, Qm = 2.6; Moser ct al. 1999, Moser & Pcintncr 
2000). Preliminary studies based on 28S rDNA analysis by Jarosch (2001) 
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indicate that R. rocnbrwllle, R. pmmosm, ;md R. pumilionum are closely allied 
but independent species. 

The Sarasini wllection from Lombardia labelled R. rowbrmrne (Montecchi 
& Sarasini 2000) seems quite anomalous Jue to the ochraceous-coloure<l 
peridium and its associat ion with Pinus mo111mw. Microscopical analysis 
revealed that it is referable to R. p11mi/iom1m based on peridial squamuks made 
up of tufts of ascending hyphae an<l on spore size. Additionally, the olivaccous 
tingedgkba and association with P. mo11h111n are features typical for this species 
(Muser & Peinlm:r 2000). 1herefnre, lhis collec1ion represents the firsl record 
of R. p11milio11um from Italy. 

The two Ligurian specimens represent the first authentic report of 
I<. rowbnmae from Italy. Adding to the original Spanish and 1:rench collections, 
our records confirm that Abies ,1lbn seems to be the preferred ectomycorrhizal 
partner of R. wcafmmae, highlighting, as already pnin1e<l out in other 
Rfozopogon species as well as in related genera (e.g. Suillus), a rather strict, 
specific association between the mycobiont and the photosynthetic host in the 
S11il/i11eac(Grubishaetal.2001,2002) . 
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Abst ract - Two new 'l"'cie, of h)l>homyc<ete, isolated from decayi ng plant litter 
oollecl<><l from Goa, India, are described and iUustrated. D.,,uirypl,iop,i, goa11~1«is, 

foundondocayingNlrkofanunidentif.e<ltree,ischaracteriiedhymc,;11yp<>lytrelic 
integrated. discrete, tcm1inal, and intercalary oonidiogcnous ccUs. Sta .. ridla iudica, 
rollceled from d e<:aJing spathe of coconut tree, is characterized by sub-hp line, 
spinula11,, s1aumspol'Ol.1.,conidiawithlS- 20cel ls. 

KcyworJs biodiversit y. taxonomy 

Introduction 

During the course of studies on microfungi from forests of Western Ghats in 
Goa, two hitherto undcscribed hyphomycctc species, belonging to the genera 
De11drypl1fop.,i., S. Hughes and St,mriella Sivichai & F..B.G. Jones, were isola1cd 
from fallen and decaying plant litter. Description and illustrat ion of these fungi 
form the subject matter of this paper. 

Taxonomic descriptions 

Dendryplliopsisgoanensis Pratibha, Raghuk. & Bhat , sp. nov. F1Gs. I, 2 
MvcoBAN.:MB5 16558 

Ad f uugru ami<liales, !,yplw,nyrete;,. Colouiae i11 ,,,l,,trato 11atumli di,per.iM, urrobru,111eM 
vel ,.;gme; my<e/ir,m partim ,up..,-ficiale, partim mbstro/o imme.-,;um, a hyphis laevibr1>, 

poliidehnmneis,,amo.<i., . . ,qu,ti.~2- 2 . .'i/•mlati.,,mrnpo.<irum.<A,loniaei., PDA -cultura, 
viridi-bmm1<ae,l.malus,rewr,a11igme,m«rgi11scrmlus,diam. 2.l cmiMla/e/OJiernm 

Stromu ,rr,1/r,s. Umidiopl,oro "'""'' ""'"'mica, rnon,mematie.a, singr,/a ,'l'l la:u Jau:iculata, 
..,-.xu~ ,uta vtl kviter fla,JO.<a, m,no.<a ad opium, atmbrnuuea, ,n,./ti~ptata, 85-230 x 

4-6 /''"· Cel!..liM a mi<liage,u,e mo,wtrd~aeet f'&ytretiroe. i11 couidiopl,ori, i11rorpon,r1M 
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erdisueta~,termina!eoetimen:almes,wly.iforme,.7.5- IJ.5x4.5-71,m.Conidiawlitari1>, 
cy/iudric", 11/611,111~,utu,u/.,lu, "hvbmm•e.,, /.,evi«, 3- 5·>ej>I"/". 2()..,10 xS- 7.51,rn. 

l loLOTYl'E: On dud and (kcaying bark of unidentified 1ree, J3fl l /2001:1, Pralibha J. , 
Mashcrn, Cauacuna. Goa. India, lfrrb. Nu. HCIO 49724. 

Conidial fungi, hyphomycetcs. Colonies on natural substrate s..:attered, dark 
brown to bl:.ick. Mycclium p.irtly superfici.il, par11y immersed in the host 
tissue, composed of smooth, light brown, branched, septate, 2-2.5 µm wide 
hyphac. Colonies on PDA greenish-brown, wooly, reverse black, margin 
serrated, attaining a diam. of 2.1 cm in 10 days. Stroma none. Conidiophores 
ma..:ronematous, mononematous, single to loosely fasdculate, erect, straight to 
sligh1ly fkxuous, branched al the .ipcx, dark brown, rnuhisept<1lt::, 85- 230 x 4- 6 
µm. Conidiogenous cells mostly polytreti c, sometimes monotretic, integrated, 
discrete, terminal and intercalary, calyciform, 7.5- 13.5 x 4.5- 7 µm. Conidia 
solitary, cylindrical, rounded at both the ends, dark brown, smooth, 3-5-

septate, 20-40 x 5-7.5 µm. 

NOTES: Hughes (1953) established the genus De11dryp/1iopsis with D. 11tm as 
type species to accommodate De11dryphion a/rum Corda. Later Hughes (1 958) 

added two spcci..:s, De11dryphiop.1i., llrlm.<wlu and D.f,1.,d,;;ul,irk Subsequrntly, 
two new species have been described in Dendryplriopsis, D. biseprata (Morgan­
/ones ct al. 1983), and D. bi11s11rensis (Subramanian & Srivastava 1991\). ·Thus, 
the genus until now has accommodated five species, which are characterized 
by monotretic, discrete, cylindrical conidiogcnous cells and pigmented, thick­
wallcd..:onidia with two or more transverse septa (TABLE 1) . D.goll/1e11sis differs 
rrom earlier described species by h.iving conidiogenous cells that arc poly1 retie, 
integrated as well as discrete, and terminal as well as intercalary. 

i'ABLE J;SyuopsisofDrmby/,/1 iup~i5spp. 

CoNIDIOPttORES CoN!DlOGENOUS CELLS 

(µm) (µm) 

Monolr<lk,int•w•t•dordi..:retc, 3- 5· SO'p!>!e. 
terminal.det<rm inat• 42 - 64 X 12- 14 

Monolr<lk,integr• tedordi,crete, 2- 5· .. pt•te, 
termin•l.det<rm in•t•orptrcurrent 3~- 6.'i x !3- 20 

2S0- 520x 4- 5· ..,ptate, 
6.5 - 8 trunnte at a~ 36- UX8- 10 

D.blsqWt~ i:i~'!d<, Monotrelk,integr;ted ordi«M•. 2 ... pute, 
c1·ti ndric>lornarrowlyda,-,,(< 28- 39x 19- l2 

D.f~_<dc~i,,,;, !W- 450• Mono1rn1ic, inttgr;tedMdi«rett, 341· .. rtote, 
rn cytindric>lornarrowlydavo.l< 4890x5 w 

D-ll"''"~"'1,· Mu,U)" pol)1tel k."'-'rnelim.,. 3- 5· .. pl>l<:, 

monotr<tic,ttrminalorintere>lary, ?U-40• 5-7.5 
inte~ro1<:d ordi:,,;::rctc 
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FIG. l. De11dryp/1iop,i, }.'OO"~n,is. 
ConiJ iophor,;:,.conidiog,mouscelJ~.andcon idia 
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Fm.2.fk11dryphWpsis};"0<11umis. 
a- f. ronidiopho1ts . cnnid iownousc~lls, and conidia;g- h.rooidia 
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10,-un 

F1a.3.S1« .. rielfuimlic,. 
Conidiophores,oonidiogenouscclls.rndoonidia 

Slr.mriella indic1-1 Prn1 ibha, R~ghnk. & Bh~t. sp. no,·. f lGS . ),,I 

Mvc.0B.<r<1<MB5 11\559 

Ad fimgo, ,;:011idiales, hypl,omyc:etes. Colrmiw: ;,. substmto 11a/11mli effi,,.,.,, amdidae; 
myc,,lium ptzrtim .<11perfeiale, partim s,.h,traro immn.<um, u hyphi., /a,:vibu.c, hyali11i.<, 
ramv,i,, ;,:pta1i,, 2-3 ;m, /a1i,, c:ompo,ito,,11. Stroma ,,../1,.s, Cmridivplwra ><:mi· 
macro,.,.m,a/ica, mo,.onem,atic,,, /oevia, hya{iua. Ce!lulae ronidwg..·,,,.., mo,wb!asti<:ae, 
rermhlalie.c, i111egmtae, liyalinae, 11.<quetul IOl'm lrn,g11.<, la rem!ireroririrres. lAnidin si<:n,, 



,-, 



Dt11dryphiopsisanJSw11riella~pp.nov.(l11dia) ... 303 

solitaria,lrya/inave/m~,y;zliua,17-2J.5/1mdiam.,e.~cellrdah,,.,,/iet/5- 20cell11/is, rnm 

"''""'""">-J·,·,,.,..,.,·1,,.,x'luli;_w,fa1rnu:c 

l loLOTYl'E: On decaying spa1he of Cocos mu;ifm,, l7/ lll200S, Pratibha /., Ma~hem, 
Canawna.Goa.lndia.Hcrb.N"o.l-JC[049725 

Conidial fungi, hyphomycetes. Colonies on natural subst rate effuse. dull white. 
,\1yccliurn partly superficial, pt1rtly immersed in the host tissue, composed 
of smooth, hyaline, branched, septate, 2- 3 pm wide hyphae. Stroma none. 
Conidiophores scmi-macronematous, mononematous, smooth, hyaline. 
Conidiogcnous cells monoblastic, terminal, integrated, hralinc, up to 10 µm 
long, arising laterally from hyphac. Conidia dry, solitary, hyaline to sub-hyaline, 
17- 23.5 µm in diam., comprising 15- 20 cd ls, et1ch with numerous spines on 
the surface. 

NoTF.S: Sivid1ai & Junes (2004) cstahlishc<l the genus Sltmridln with S. w111111iw 
as type species to accommodate a fungus wi th hyalinc, multicclk<l, spinulate 
conidia. The genus was so far monotypic. S. india, <liffcrs from the type species 
with conidia comprising 15- 20 cells, each with numerous spines and measuring 
17- 23.5 µm in diam. The conidia in S. aquatica arc 4 - 6 celled, each with 2 - 6 

spine~ and 10-12.5 µm diam. 
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Al>st r;icl- Graphi<fiavopal,nJaJlai,de,cr ibedas a newlicheni,e<lfungu,fromJeju 
Island (South Kun:<1). l! is d1ar,.;tcrizc<l l>y ,mooth. whili,h -gr<1y, UV+ pale ycUvw 
thallus (Jichcxanthonc), unbranched to irregularly branched lirdlac; oompktdy 
carbonized exciple, and transwrsely S-9-1ep1ate as.:ospore1. Jt di1Ten from the doiely 
rdatt,d G. palmirola chicn)· in it, d1t'mi,try; the la Iler has no sub,tanu,, and is UV- . 

Key worJs - biodi,wsity, Grapluduaae, lichens, Oslropales, taxonomy 

Introduction 

'The lichen genus Gmpliis is characterized by a crustose thallus, rounded to 
lircllate or rarely pseudostromatic ascomata with carbonized ex..:ipks; non­
.imyloid, function.illy unitunic.itc .isci wilh apical wall thickenings, hy.ilinc, 
amyloid ascospores with lens shaped lumina, and a trentepohlioid photobiont 
(Staiger 2002; Li.ick.ing 2009). The genus is represented by more than 300 species 
in the world (Kirk ct al. 2008; I.licking ct al. 2009). Recent molecular study 
has confirmed the placement of the genus Gmphis within family Gmpl1id(1ce,11i 
(M.ingoldet.il.2008). 

In South Korea, this genus has so far been investigated to a limited extent 
with records of only nine species (Kim & Lee 1975; Kim 1976, 1981 ; Ka ct 
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al. 1997; Park 1982; Hur cl al. 2005). During the course of floristic surveys in 
the extreme southern part of South Korea (Jcju Island), an unknown species 
of Gmpliis was found growing over bark of Abies in open canopy forest. 
ll resembled G. Jl(!/micofo Makhijll & Adaw. by having a smoo1h thallus, a 
completely carbonized cxciple, transversely septate spores, and a similar 
geographical distribution. In this paper, G. flrwop11lmicola is described as new 
to science based on this specimen. 

Materials and methods 

lhe specimen forth is study was collected on Jeju Island, situated in the extreme 
southern part of South Korea. 1l1e material is deposited in the herbarium of 
the Korean Lichen Research Institute (KoLR[). Description and photographs 
of external morphology arc based on air-dried material obscr\"ed under a 
dissecting stereomicroscope (Nikon SMZ645). Sections were made with a razor 
blade under the stereomicroscope and mounted in lactophenol cotton blue. 
Anatomical descriptions arc based on these preparations under a compound 
microscope (Nikon Eclipse ElOO) . Ten measurements per apothccial sections 
were recorded for ascospore dimensions. Iodine test was performed by using 
Lugol's solution. The chemistry of the specimens was studied with thin 
layer chromatography (Culberson 1972; Elix ct al. 1987; Orange ct al. 2001; 
White & James 1985) using solvents A and C, and high performance liquid 
chromatogniphy (Yoshimuni ct al. 1994). 

New species 

Grapliis jlavopalmicola Y. Joshi. Liicking & Hur. sp. nov. F1G. l 

71,a/lr,, cmstacem, cpiperidertnali', ro11tit1""'• /em,i', l«evig«tru ,·el ob sr,bstm/r,m 
n,g11/rur,', a/br,; vel g!a"ro.d11erer,', opacr,', UV+ f/av~<a,is. Ascomau, lirelli,w, 
~"'"P("I<'!', simp/icia vel a11i.<() ·did1mrn"iur vel ,mi.<1Hrid,owmi1er '""'"'"· flex1 ,(>.<a, 
""l'"'ad6,.,m /011ga d0.2mm lata, apicibr,,acr,/1« wlobtrm<>. Discr,,forameu, 
taigru,, epmmosr,s. lal"a ronverge,,tia. Excip,./rmr ;,, lo/o carhom,ceum. Hyme.,ium 
,,on-fo .,prn;r,m. Paraphyse., fi/iformes, .<imp/ices, deruae, ad apicem modica dava/ae el 

Julvesc,:11/es. Asci {-/- )8·,pori, asro,porae oblo,,gf,,siformc', rccta,:, «d apicem ro/1111datae 
vel aug,istato,.rolwulatl"ll', i,u:o/oru, I + ca~rr,/..o-vio/a,:ru.?, rramv,malib,., 6 - /0 !o,:r,/are;, 

20-251""lot1gaeer,1- 711mla1ae. 

TnE SOUTH KOREA, Jeju Island, Mt. Halla. N33 ' 21'99.6~ El26'32"lS.l~alt. 1714 
"'· on Ahir,, hark. 21 Ap ril 2009, Jae -Seotm Hur090149 (IIOJ.Ol 'YP ~- Kol.RI, ISOTYH­
Kl[). 

ETYMOLOGY - The specie, epithet refers to the UV+ J"'llow thallu,~nd it, ,e ... mblance 

\oG.p~lmiwfo. 

DESCRI PTION - TttALLus crustose, epipcridermal, continuous, smooth to ± 
rugulosc, 75-100 µm thio:k, with hyalinc uystals so:attcred in 1hc thallus, but 
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H3bitofGrapl,isjl(lvopalr11iwla(holotype).Sc~l<> - 1mm. 

mainly in clusters near the exc ipk; surface white or ash -gray, opaque. Soll.EVIA 
absent. PROTHALLUS absent. 

APOTIIECIA much crowded, lirel\iform, erumpent, unbranched to rarely 
anisotomic dichotomously or trichotomously branched, straight to ± ilexuose, 
1-6 mm long and 0.1 -0.2 mm wide, terminally acute to ohtu~e. Disc c:1:posed, 
black, epruinosc (hande/ii-morph according to Liicking 2009). THALLJNE 
MARGIN basal to lateral, but reaching the apiccs in some lirellae. LABIA entire, 
convergent. EXCll'LE basally closed, completely carboni;,,ed, dirty brown in 
thin sections, thallinc margin with hyaline crystals. EPIT!iECIUM indistinct, 
brownish, 5-7.5 µm. IIYMENIUM hyaline, not inspersed, [-, 75-140 µm high. 
PARAl't1rsEs hy;i line, filiform, unbr.inched,dcnse, 1- 1.5 µm thick, mo<lcnitely 
clavatc and yellowish brown at apices. AscosJ>ORES (4-)8 per ascus, hyaline, 
transversely 5-9 septate, oblong-fusiform, straight, rounded to narrowly 
rounded at the apiccs, (19- )20- 25( - 27) x 4- 7 µm. 

CH EMISTRY - Spot test reactions: thallus K- or yellowish-brown, C-, KC-, P-, 
UV-t- pale yellow. TLC: lichexanthone. !!PLC: unknown products at Rt 2.544 
an<l2.968. 

Ecm.oGr AND DlSTRlBUTlON -1l1cspccics isso far known Imm lhc type locality 
and was found growing over the bark of Abies koreana at an elevation of 17 14 
m. 'The subalpine forest is mainly composed of Abies koreana community. 
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REMAllKS - Grnphis jhll"OfJ(l/micofo is characterized by smooth to rugulosc, 
whitish-gray, UV-t pale yellow thallus, an exposed, blackish disc, entire labia, 
completely carbonized exciplc, and small, transversely septate ascosporcs. In 
morphology or the ascom.ita .ind gcnenil appcar.ince, the new species is must 
likely to be confused with G. p<1/micola, G. tissimilis Ny\., and G. stipiu,u, A. W. 

Archer. Grnphis p11lmicola differs in having an UV- thallus. Grnpfos 11ssimilis 
has larger ascospores [23-40(-54) µm] and produces norstictic acid (without 
lichexanthonc), while G. stipitrita differs in having a laterally carbonized excipk, 
sligh1ly smaller ascospures (15-201-1111 lung), and 1he presence of nurstictic acid 
in addition to lichexanthone. 
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Elucidating the taxonomic rank of 
Cladonia subulota versus C. rei (Cladoniaceae) 

RAQUEL PJNO· BODhS ' \ ANA R. BURGi\Z1& M/\R[i\ P. MARTfN' 

,7,irw(@bio.ucm.es 
'1'11wlt<1J de Cienci11, Dio/Jgfru5, U,iiver5id1ui Cvmplufr,"e 

Allto1rio Novai> 2, 28040 Mo1drid, Spain 

' Re,1/ fa rdin Bottlnico, CS/C 
Plu w de M11ril/02, 28014 Madrid, Spain 

Abst ract - C1ad,mia subulma and C. ,ei are two ~chen specie, apparently clmely 

rela\Cd trom a morphological viewpoint. Since both species also show a hi gh 
,nori>hnl<>gic.:il VMiahility. it has t>een difficult tn eMa hli.<h the limit t>etween them, 
andthcirtaxonomicclass ificationhuoflcn b.::enquc,1ioncd.~cvcrthckss,thc y havc 
difforenl lichen substanceconlcJ1ts. 'Jhc pre,;cnl p.aper~ims to cla rify the taxonomy 
of C:.<1,ht,lma andC. rd . lhcirmorphological .~hcmi<;a l,andanatomicalvaria1ion is 

examined and correlated with the molocular data of three gene regions (ITS rDNA, 
rpb2 and e/la). 'lhe resultsof1he analyses reveal two strongly supported monophyletic 
dad cs, corrclal~>d with the two tan . We conclude that C. .,uht,lata and C ,~; should ht, 

maintaine<las twodifforentspccies 

Ke)" Words -A.sc.omy.ota, secondary chernis1ry, sibling species, Sf'<'Ciesddimitalion 

Introduction 

'The lichens Cfodonill sub11fott1 (L) EH. Wigg. and Cladvnh! rei Schaer. cm be 
difficult to distinguish and therefore their taxonomic distinction has recently 
been questioned, particularly by Spier & Aptroot (2007). Traditionally, they 
have been regarded as two distinct species in spite of their great morphological 
similarity. Clado11ia mbular11 is even the nomendatural type species of the 
large genus Cfoduufo (Ahti 2000). 1l1e secondary metabolites, th e pn."Sen..:e o( 
corticated areas at the base of podetia and the farin ose or granular soredia arc 
the main characters used to distinguish those species (Suominen & Ahli 1966, 
Wirth 1995, Brodo et al. 2001, James 2009). 

Pauset al. ( 1993), who conducted an exhaustive revision of the morphological 
charaders used to differentiate these species, ..:oncluded that none of them 
were suflicient to dist inguish the two taxa. Nc\•crtheless, they were attributed 
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a species rank based on their different habitat preferences. Spier & Aptroot 
(2007), on the contrary, concluded that as there arc not enough characters to 
maintain the two taxa as independent they represent chemotypes of a single 
species. Syrek & Kukwa (2008) and James (2009), who have not accepted this 
viewpoint, retain C. subulata and C. rei as independent species. 

The aim of this study is to resolve the complex C. s11b11/ata-C. rei and attempt 
to elucidate whether the complex represents two species or chemotrpes of the 
one and the same species. To this end, three gene regions ITS rDNA, rpb2 and 
efla have been amilyzcd in cnrnhina1ion wi th morphological and anatomical 
characters. Recent studies using DNA sequence data have clarified relationships 
in several lichen species with high morphological similarities (A rgi.icllo ct al. 
2007,0hmura & Kanda 2001, Amtoft ct al. 2008). 

Material & methods 

Lichenmateriat 
A total of 241 specimens of Cladonia 511bulaw and 60 of C. rci were studied. ·rhe 

samples selected for molecular and morphological study were chosen from S<..·veral 
placc~within the geographical rangcofthcsespccicsand arc listed in T.1in1.F. I. Some 
morphologkall)' similarsp~..:ics, such as C. gl1mcu l'li\rkc and C. cmoleu (Ach.) Schaer., 
wcrc indudcd (Suominen & Ahli 1966. Nourish 1977. Paus l 997, Jarn~s 2009). Clmloriiu 

c,irio.su (Ach.)Spreng.wasusedasanoutgroupbecauscitwasbasal inthccladcwhcre 
C. subulata and C. nd were included by Stenroos cl al. (2002) in their phylogcndic 

Morphological and chemical data 
lhe samples were identified on the basis of morphology and secondary metabolites. 

Thepresence/abscnccofcortcxatthcbascofpodctia, prcscnce/abscnceofsquamuks, 
branching type of podetia (type I: branched antler.like; type II: unbranched or 
forkedattheapex),andcupshapeofthepodetiawerestudied macroscopically with 
astcTt>omicroscope,andthesoTt>dialsizcwasmeasured nnderthelightmicro.copc 
Microscopic mcasur~m~nts of th" pudctial wall thickness wcrc carri"d nu( on S<..'Clions 
cutwilh~freczingmicrulume. Iodincrcdctiunswereleslcdusingl.ugul'ssolutionaftct 
pre-treatment with 10% KOH. In addition. transverse and lengthwise sections at the 
base of the podctia were made and stained with lactophenol blue solution. 'The stereo me 

surfaccwasobscrwdbyScanningElcctronMicroscopy(SEM)inlongitudinal.1«tions 
ofthepodctia..Statist ical analyscswcredoncbySTATGRAPtllcs5.lcomputerprogram. 
Jhccontim1ouscharactcrsnormalit)"andhomogeneousvarianceweresubjecttoanalysis 
of variance (ANOVA) in association with the resulting clades of the phylogenetkal 
analyscs.Continuouscharactersthatdidnotfulfillthenormalityandhomogcneous 
variance were analyzed by Krnskal-Wallis test. lhe Kolmogorov-Simirnov test was used 
to check normality and Lcveno::statisticto checkthehomogencousvariance. Binary 
charactersweresubjectcdtoatestofcontingencytablcsbascdon-f-statislktest 

Chemical composition was checked by thin layer chrorna1ography (TLC) according 
lo the slamlardiz"d proc~dures of White & James (1985). with solvent srskrns A and 
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B. Moreover, 60 samples were visualized under UV light (TABLE ]), and FeCl, reaction 
(alcoholic dissolution to 10%) was chechd on 188 spe-cimens (TABLE l). 

DNA extraction and PCR 
l(,tal DNA was extnictcd using DNeasy Plan! Mini Kil (Quiagen) following the 

manufacturer's inslnictions. ·rhe DNA was dissolved in 200 µl ofbu!Tcr included in the 
kit. Three genetic regions were selected: ITS rDNA. rpb2 partial gene, and ef!a partial 
gene. ·rhc primers used to amplify the nudcar ITS rDNA were ITSlI' (Gardes & Bruns 
1993) and ITS4(Whitcctal. l990), alternatively l780-5'F/LSU0012(Piercey-Normore& 
Dd'riest 200 l) or ITS Cid /ITSClr (l'ino-Bodas unpubL data). "The rpb2 partial gene was 
amplified using nested PCR. The first PCR was performed with the primer pair RPB2-
5fl IU'B2·7-cR (Liu ct al. 1999); I µI of the first amplifi-cation served as DNA kmplate 
for a se-cond rea-ction using the primers RPB2dRaq (5' GCTGCTA,\GTCTACCAT 
3') /RPB2rRaq (5' ATCATGCTTGGAATCTC 3') newly designed in this study. "The 
primers used to amplify ef!« partial gene were CLEF-3F/CLEF-3R (Yahr ct al. 2006). 
The amplification program for ITS rDNA w..ts: initial dc-natur..ttion at 94 °C for 5 min; 
5cydcsof94°Cfor30s,54"Cfor30sand72"<::for 1 min;and 33cyclesof94"<::for 
30 s, 48 •C for 30 sand 72 oC for 1 min; with a final extension al 72 •C for 10 min. "The 
amplification program forrpb2w~s: initial dcnaturation al 94°Cfor5 min;40qdes 
of95°Cfor30s,52"<::for30sand72"Cfor2min; withafinalextensionat72"Cfor 
10 min. The amplification program for efla was; initial dcnaturation at 94 •C for 5 min; 
33 cycles of95 •C forJOs, 55 °C for 30s and 72 •C for I min; with a final extension at 
72 •C for 10 min. PCRs were carried out with Rcady-to-Go-PCR Bcads(GE Healthcare 
Life Sciences, UK). Amplifications were prepared for a 25 µJ final volume. PCR was 
performed using the MJ Rescach-l'TC-200 te rmocyder (Massachusetts). "Jhe !'CR 
produdswcre purified using the Q]Aquick Kit (QIAGEN, Valencia. California, USA), 

DNA sequencing 
lhc primers for sequencing rcactions were those used in PCR amplification. "The 

sequencing reactions were done at the Secugcn S. I .. (Clll, Madrid, Spain) or Macrogen 
(Korea) sequencing service Cwww ornrrnyro rnm). Sequencher™ pn,gram (Gene Cod<..-; 
Curporalion, Inc, Ann A1bor, Michigan, USA) was us.cd lu ass.cmbk the consensus 
sequencefromthetwostrandsofeachisolate. 

Sequence alignments aod data analysis 
"lhe Se<:[Uences were manually aligned with SE-AL v2.0al l Carbon (Rambau\ 1996) 

withcachregionalign<.'<lseparatcly.·1hctransitionsandtransversionswereconsidercd 
foraligningthcsequcnccs.lhcambiguouspo6itionswcrercmoved 

Aftereachgcneregionwasseparatelyanalyzed.amatrixcombiningthe thrce studied 
gene regions was constructed in which we included only tax a for which sequences of all 
three gene regions were available. Both indh·id11al regions and the combined malrix were 
analyt.cd Lising Maximum Parsimony (MP) and Raresian Analysis. MP analyses were 
conducted with PAUP" version4.0hlO(SwoITord 2002) us inghcuristics.:arch wilh500 
replicates and TBR Branch-swapping option. Bootstrap analyscs were performed with 
I0.000replicates,usingthefast-stepoption. MrModeltest(Nylander200•1)wasu,;cdfor 
sekding the best cwlution model (T11BLE 2) for each region. Bayesian analyses were 



Oado11iarnbuiat<>wrsusC.rei ... 315 

carried out by Mr Bares 3 .1 (Hudsenbeck & Ronquist 200 1 ). The posterior probabilitie<. 
were approximated by sampling trees using Markov Chain Monte Carlo (MCMC). ·rhe 
postcriorprobabilities ofcachbranchwerccakulatcdby conntingthefrcqucncyoftrecs 
visited during .... 1C:MC analysis. Modd pararn,:ters were eslirnaled in ,:ad, analysis for 
2.000.000 generations sampled in 12 simultaneous ,;:hains and every[()()'~ was saved 
intoafik. l'lotsoflikdihood were examined for each run to determine the number 
of generations required to reach stutionurity(burn-in) byTra<:crv.1.0.(hllp:{ftrcc.bio. 
ed.ac.uk/softwarellnccrl). lhcn, the MCMC rnns·ergencc was evaluated by performing 
cumulative and sliding window analyses of posterior probability and among-run 
variability of cumulate and split frequencies using the online application AWTY 
(Nylander ct ~I. 2008). The initi~l 2000 tn.>cswcrcdiscardcd. Using the"sumt" command 
uf MrBay<:s. lh<: 50% majurily-ruk cuns.:nsus tr<:<: w.is cakulal<:d fmm 36,000 lt'L"<.>s 

samplcdaftcrrcachinglikdihoodconvcrgcncctocakulatcthcpostcriorprobabilit icsof 
the tree nodes. Thcstatisticalcongrnenccamongthediffcrent regions was tested using 
ILD test (Farris ct al. 1994; Huelsenbeckct al. 1996) carried out with PAUP. A conflict 
between ITS and rpb2 and n ·s and efla was found . 'Jhe incongruities detected among 
thedifferentdatasetsappeared inthcC. reidade.Whenincongruiliesappearamong 
thedifferentdatasets,thesesetscanbeanalpedasawholeorseparately.·rhiswork 
followcdthemcthodologyproposedhyWiens(l998),whoadvisestoscparatclyanaly,e 
cad1 dalas,:l and lo asS<:!.iSlh<:supporl ofcachdadc; then lo carry oulawrnbincd 
analysi5ofallthedatascts,finallydccmingasque5tionablcthosepartsofthctrcewhcre 
incongruities arc found 

Results 

Phylogenetic analyses 
In this work, 80 new sequences have been generated, of which 32 are of 

ITS rDNA, 22 of rpb2, and 26 of efla. The alignment of the ITS rDNA region 
.:ontained 582 positions while the rpb2 and efl a alignments .:ontained 891 and 
612,respectively. 

The MP anlll}'scs b .. sed un ITS rDNA region gencr..ileJ 500 equally 
parsimonious trees of 127 steps. The likelihood parameters of Bayesian 
analyses arc shown in TABLE 2. Both analyses generated topologically similar 
trees. "!he majority Ba}'esian consensus tree (PIG. IA) shows three strongly 
supported monophylctic dades. One clade groups all the specimens delimited 
as C. sulmlota; another dade includes all lhe sampks idcn1ified as C. rd; and 
the third dade comprises the samples of C. g!m1Ca and C. cenowi. Within the 
C. rei dade, two strongly supported subdades appear. In both subclades, the 
specimens come from different geographical origins (TABLE I). 

The MP and Bayesian analyses based o n rpb2 partial gene display a similar 
topology (FIG. l B). ·n1e MP analysis generated 500 equally parsimonious trees, 
162 steps long. 'The rest of the parameters, together wi th th e likelihood values of 
the Bayesian analysis are shown in TABLE 2. As in the ITS rDNA analyses, three 
strongly supported cladcs appear, one .:orrcsponding to C. s11b11lara, another 
to C. rei and a third including C. glmmi and C. cwolea. Only one strongly 
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supported subdade can be distinguished within the C. rei cladc. However. it 
docs not correspond to any of those appearing in the rrs rDNA analyses. ·1he 
samples of this subdade have ditfen:nt geographical origins. 

The MP .im1lyscs bl!scd on ef!a pllrtf.il gene gcnernted three equlllly 
parsimonious trees of 113 steps. The remaining MP parameters and Bayesian 
likelihood values are shown in TABLE 2. Analyses corresponding to this efla 
region also show three strongly supported monophylctic clades (FIG. IC). In the 
C. sub11lara dade. one \ow-support subclade can be observed. The topologies of 
th e MP a11J Bllyesian consensus trees were nul stric11y i<lenlicllL ·nu: MP tree 
shows C. cenorea apart from the C.glauca samples, while the Bayesian tree does 
not The Bayesian analysis was repeated using GTR+J+G model and the result 
was the same. 

TAl\1.E 2. Information on MP analyses. cvnlutionary model and likelihood paramcten; 
ufB~yesian a,mlyscs. 

PARA.\IIIT~R ITSrD:,JA rpb2 

n (A) 

n(C) 

~ n(G) 

t :c'2q 
l ~;::~ 

r(C-G) 

r(C· D 

dG·T) 

1582.9S~(O.o7398) 212&.058(0.02592) 

0.4745 (0 .002~) 0-"">.~ (O.fOll l ) 

O.l49ll(0.00l48) 0.2373 (0.00 \M) 

0.1474(0.00130) O.o873(0.0CXJ53 ) 

0.0660(0.0CXJ50) 0.0326(0.llOOll) 

0.4095 (0.003 11) 0.5272(0.00246) 

O.Os«i{0.00046) O.Offl.-1(0.000H ) 

0.2743(0.0IOH ) 

O.f:IJ2 1 (0.00l98) 

&ye,i<nJ>0r.<meter,:m<.<nv,lue(v..,i,ne<) 

M<><l<ls stlocledb)'AJCcriterion us,ngMrMo.Jellest 

0.9292 

0.98!5 

OLW>5 (0.0003 \ ) 

0.2435 (0.00246) 

O.o808 (0.0CXJ73) 

0.0)!l(O.OCXJ:JO) 

O.l-026 (0.00349) 

O.o?f:IJ (0.00080) 

0.3535 (0.0l. !90) 

5172.63(0.01232) 

0.2601(0.00008) 

0.2519(0.00008) 

0.2415 (0.0CIUJ!!) 

U24t>5(0.0COJ7) 

0.0608(0.0CXJ17) 

The MP analyses based on the combined dataset generated 500 equally 
parsimonious trees of 405 steps long. '!he remaining parameters of the MP 
analyses, together with the likelihood values of the Bayesian analyses are 
shown in T.rn1.E 2. Both analrses generated topologically similar trees (l;rG. 2). 
·Three strongly supported monophyletic cladcs appear, one corresponding to 
C. s11bulart1, another to C. rei. and the third to C. gfouw and C. cenorea. 
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:~~ I C.glauca 

F10. 2. The S0% consensus major ity-rule treo: based of oombineJ Jata set (ITS 
rnDNA, rpl,2 partial gene and efl« partial gene) trom B.lyesian/MCMC. 'lhe 
highl y suppor1«l hraoches (hontsirar > al 70%an<l pn,1erior prohahiliiy > 
9S%)areindica ted inbold. 

'The !LO-based congruence anal)•sis revealed one conflict between the ITS 

rDNA + rpb2 partial gene matrices and another conflict between the ITS r DNA 

+ eflrx partial gene matrices. 'lhc cause of these incongruities lies in 1 samples 
of Cfodonia rei (4REI, BREI, l7REI and 18REI), which appear in different 
suhcladcs in thc analyses. 111e three Ja1a malriccs were combined, howevcr, in 
accordance with Wiens (1998). 

Morphological and chemical analysis 

The SEM showed notabk differences between the stercome surfaces of 
Cfodouiu subufot<1 and C. rei. In C. rei, the internal face of the stcrcome lacks 
pores, while C. s11b11/ata samples display a reticulated stert'"omc with pores (F1G. 
3). J;urthermore, under the light microscope the transverse and lengthwise 
podctial sections (Fic.1) reveal stcrcome hyphae that arc thinner in C. mb11!at11 
(2-3 µm diam.) than in C. rei (3.75-5 µm diam.). In both cases, the stcreomc 
hyphae arc arranged lengthwise along the podctia. 
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FIG.3.SEM micrograpltsoftlteslereomesurface. 
A)Cladot1i"mh11/,.t,z.D)C.rei.Bar - lOO~m. 

FIG. 4. Microtome sectiOlis ofolerrome unckr light microscope 
A)TrdUWcr,al,•.:ctiu11ufC.:;.,b11fo1a.B)Lcnglhwiscsc.:li<JnufC.>1,huluru. 

C)Transver.salscctioJ1ofC....,;.o)Leni:thwiscse<:tionofC.rei. 

Bar = 5-0~m 
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TA[)!.H3. Rcsultsof thecontingcncytablcforC s1,br,/n/aandC.rci 

rn,,.,nc,/ah.!enceofh.a.<a lsqu.amult; 0.035" 

p,.x ne</•b.enc.eof>c--yphi 0.1 ) 

rr. .. nct/ab,enc.eofbualcortex 

Branching t)'pellbrar.ching1wn 

p.significanalm,l("p<0.05. 'p<0.01). 

The contingency table (TABLE 3) shows the correlation between the qualitative 
morphological characters previously used to distinguish these taxa and the 
cl a des implied by the phylogenetic analyses. Significant differences are observed, 
such as the presence/absence of squamules and the presence of basal cortex on 
the podetia, while there are no significant differences between both taxa in the 
podctial branching type. Significant statistical differences were found in the 
podetial anatomical characters (TA BLE 4), with the podetial wall being thicker 
in C. rei than in C. mbrd(lffi, as also the medulla <1nd stereomc layers arc, with 
the stereome/medulla ratio higher in C. sub11lata. Also, the soredial granules 
are significantly larger in C. rei than in C. subulata. 

TADLll 4. Statistkalanalyscsforcontinuouscharacters. 

17 .5·II0 (125 ) ( 14.5) 20·M(l00) 

1\ 5· 310(350) (l l?.5)D<H00(707.5) 
475. 225 (250) (22.5)30·227.5 (260) 

35· 145(157.!'!) (lU)lO· lll.5 (4-00) 

1.J6· 5.0(5.70) (\.22)1.27- ?.6J(3 .08) 

The minimum ..J ue Wfl~>J><> nJs tu J><rc<ntil< I anJ the muimum lu peramlil< 95. lheabsokle 
m "mum and m1n1mum ,-.Jue,ue 'n br• -><h 

p,,ignific.>.nc.ekvd('p <O.OS."' p< O.O!). 

TLC analyses revealed that 36 samples of C. rei contained homosekikaic 
acid together with fumarprotocetraric acid, while 24 samples contained 
only homosekik.iic acid. In both cases, homosckikaic acid was accompanied 
by sm<1ll amounts of sckikaic <1ci<l. Furthermore, in the samples of C. l"l'i the 
accessory substance 4'-0 -methylnorhomosekikaic acid was found. 1:reguently 
fumarprotocetraric acid is accompanied by protocetraric acid; besides, in 8 of 
the samples containing fumarprotocctraric acid, also confumarprotocctraric 
acid was detected. In all C. mb11fot,1 samples fumarprotocctraric acid was 
prcse111 with pro1occ1raric aciJ. ln a<l<litiun, in 34 uflhese s<1mplcs the s.ilcllilc 
substance confumarprotocetraric acid occurred. 

The UV test, traditionally used to detect the presence of homosekikaic 
acid, was applied to 60 samples; 87.5% of the samples ,,.,_.here TLC detected 
homosekikaic acid gave a positive fluorescence. On the other hand, 96% 
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of the samples where TLC detected only fumarprotocetraric acid gave no 
tluon::scence. "! he FeClJ test applied to 188 samples gave a positive reaction in 
90% of the samples containing homosekikaic acid and was negative in 98% of 
lhe specimens conlllining only fumarprolocetniric acid. 

Discussion 

Evaluation of characters 

SoREDIUM sizE. Soredium size is one of the main characters used for species 
differentiation in many Cfodouid species, as in the complex C. chloropl1tlea 
(FlOrkc ex Sommerf.) Spreng.-C.fimbriata (L) Fr. (Hennings 1983). However, 
in C. ochrod1lor,1 F!Orke the soredium size is Yariablc (!lammer 1993) . 
.Siatis1ica11y significant Jilfrren ces in soreJium size were found in C. sr1h11fo/<1 

andC. rei, with the soredial granules being bigger in C. rei (TA BLE 4). As several 
factors (e.g., age, development stage, environmental conditions) probably affect 
soredium si1.e ( l'aus et al. 1993), using this character to d istinguish these species 
must be used with caution. 

CORTEX AT THE BASE OP PODETIA. Earlier authors have discussed the utility 
of the podetial cortex to differentiate C. rei from C. ~11/mkit11. Paus et al. (1993) 

and Spier & Aptroot (2007) consider it unreliable, while Syrek & Kukwa (2008) 
accept it as reliably diagnostic. Although a great many of the C. rei specimens 
studied were corticated, 10.62% of the C. mbula/a podetia also have corticate 
bases. 'Jhe presence of this cortex was sometimes diUicult to observe because it 
was covered by soredia and could be detected only by a transversal section of 
thcpodctium. 

SQUAMULES AT TttE !JASE lll' PllDETIA . There arc st.ilistically significant 
differences between the C. s11b11lara and C. rei clades related to the presence 
of squamules at the base of podetia (TABLE 1) . However, as only 31.69% of 
C. rei podctia have squamulcs, possession of squamulcs cannot be used to 
differentiate these two species. In fact, Evans (1930) differentiated two forms 
ufC. lll'moxym1 (Ach.) Arnold (.i synonym ufC. rd) : C. 11emuxym1 f.jihul,i 
(Ach.) Vainio-lacking podetial squamules-and C. nemoxyna f. pllyllocepl111la 
Arn.-with squamulose podetia. The presence/absence of squamules on the 
podetia is actually a variable character in many Cfado11ia species, e.g., C. furcata 
(I !uds.) Schrad. and C. nmgiformis l loffm. (13urgaz & Ahli 2009). 

MORPHOLOGY OP PODETIA. "The presence of antler-like, irregularly branched 
podetia is one .::hara.::ter allrihuted to C. sulmlata (Brodo 2001, Osyclka 2006, 
James 2009) . In the material used for this paper, however, no significant 
differences were found between the podet ia of C. s11bultita and C. rei. It is worth 
noting that much C. s11b11lata material studied here was young and not well 
developed. Other authors (Paus ct al 1993, Spier & Apt root 2007) consider the 
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podetia morphology to be oflilllc taxonomic value due to the wide variability 
(simple, cup-like, irregularly branched) that podctia show. 

ANATOMICAi. CHARACTF.RS. Statistically significant dilTen.:nces between 
Cfodonia subulata and C. rei were found in the thickness of the podetial wall 
(TABLE 4). Nevertheless, as in soredium size, the thickness of the podetial wall 
and the thickness of each layer arc widely variable in these two taxa, making it 
difficult to identify the two species based only on these characters. On the other 
hand, such anatomical fe atures can he used to differentiate other similar la:ta 
such as C. mr'dilemmeo P.A. Duvign. & Abbay<.'S from C. mitis S.indst., C. cili11t11 
Stirt. var. ciliclta from var. tem,is (F[Orkc) Ahti (Burgaz & Martinez 2008), or the 
species within the C.gracilis (L.) Willd. group (Ahli 1980). In some cases, some 
taxonomic value is allributcd to the stereomc surface (Ahli 1980), which is 
different in C. rei and in C. ;;ubulat.1. Under the stcreomicroscope, the reticulated 
slcrcome surface of C ;;ubid"'" and the smooth slcreome surface of C. rd c.in 
sometimes be observed. In most cases, however, a SEM is required to observe 
stereome surfaces, greatly limiting its utility for an everyday identification. 
Besides, the differing stcrcomc hyphal thicknesses in those species may be 
responsible for the di!ferences seen on the stereome surface. 

COLOR OF THE PODETIA . The color of lhe podetia of C. rnb11!11/<1 n:porlt'dly 
varies from whitish-greyish to bright green, up to brownish green, or at least 
with zones ofbrownish coloring, while in C. rei the podetia vary from brownish 
green to dirty brown (Suominen & Ahli 1966, 'lhomson 1968, James 2009); 
nevertheless color could turn out to be an ambiguous character due to the 
variation within either species (Paus ct al. 1993, Spier & Aptroot 2007). In the 
present study we found that the podetia of C. subufota arc often pale green or 
whitish (though some of them present brownish zones), while in C. rei they arc 
green brownish. 

Ct1EMISTRY. Secondary metabolites were confirmed as the only reliable 
characters lo dis tinguish C. rd and C. s11/mlat,i. A negative p-phcnylcm:diamine 
(Pd) reaction is still useful in diagnosing specimens as C. rei. But a positive 
reaction is not reliable (PiSUt 1961, Paus ct al. 1993, Spier & Aptroot 2007), 
because many C. rci samples contain fumarprotocetraric acid in addition to 
homosckikaic acid, although Suominen & Ahti (1966) note that the C. rti Pd 
reaction is slow, hcingycllowat first, whil e in C. rnlmlata it is normally instantly 
red, due to different fumarprotocctrark acid concentrations. Specimens 
containing homosckikaic acid do appear white under UV, but our results have 
shown small errors occur in detecting the presence ofhomosckikaic acid using 
the UV test. Nonetheless, we find the UV test useful in differentiating the 
species in most ..:ases. Hon1o~ckikaic acid can also be detect ed hy the ferric 
chloride test, which produces a violet spot when it is positive (Huneck & 
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Yoshimura 1996). Although this reaction is not used in the keys, we consider it 
useful for differentiating C. rei from C. subulata, and it should be included in 
the identification keys. 

Delimilalion o f 1he 1axa 

Despite the high phenotypic similarity of C. subulntn and C. rei, the 
phylogenetic analyses of the ITS rl)NA, rpb2 and efl a regions show two 
strongly supported monophyletic clades. These dades agree with the chemical 
variahi lil y of the C. sulmlata-C. rd complex. All the specimens included in 
the C. rel clade contain homosekikaic acid with fumarprotocetraric acid as a 
frequent accessory substance, while in the C. s11bukita cladc no specimens with 
homosckikaic acid were found Jf the taxa belonged to a single species with 
two (to three) chcmotypes, it should be expected that the chemotypcs would 
appear in1crmingled, which is not true. Besides, each ..:lade is associated wi th a 
different set of morphological characters. 

In addition, the two species have obviously different ecological requirements. 
Cladonia rei isa terricolous speciesgrowing in open areas with low humus content 
and subncutrophilous substrate. It may sometimes grow on impoverished soils 
with high heavy metal content (Hajdllk & Lisick.i. 1999). Clado11ir1 mb11latr1 
grows on humus-rich acidophilous substrates and even in shady areas (Sipman 
1977, Paus ct al. 1993, Hammer 1995, Syrek & Kukwa 2008). However, both 
species do occasionally grow on wood or bare rocks (Spier & Aptroot 2007). 
Both taxa are broadly distributed in Europe, ,\sia, and North America and have 
also been found in Australasia. Ilowcver, C. rei has not been reported for South 
America or the Antarctic, while C. rnbultito grows in Argentina and Chile. In 
general C. subulata has a wider distribution, although absent in warm areas, 
while C. rei is more common in temperate or sub-arid areas, being absent in 
.>\retie and Antarctic zones (.>\hti in lilt.). 

Suominen & Ahti (1966) found that the C. rei chemotypes usually did 
not appear intermingled, suggesting that lhe chemotypcs arc gem:tically, 
not environmentally, determined. But the incongruities detected among the 
different data sets within the C. rei dade shows that phylogenetic relationships 
within this clade arc not fully resolved (Wiens 1998). 

Our results support C. subulata and C. rei as two independent phylogenetic 
species. This conclusion is founded on: 1) the gencalogic con.::ordancc of 
the three gene regions; 2) the existence of a correlation between clades and 
morphological characters; and 3) the fact that both species have different 
habitats. Our data corroborate the results obtained in the phylogenetic study 
of Cladonia by Stenroos ct al. (2002) and Dolnik ct al. (201 OJ where C. sub11/at11 
and C. rei appear in separate cladcs. Spier & Aptroot (2007) pointed out that 
the Canadian specimen ofC. rri (AF455191) analyzed by Stenroos ct al. (2002) 
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possibly belongs to another taxon than the European ones. Our ITS analysis, 
which included this sequence, shows it grouping with the other C. rei samples. 

Cfodo11ia glr111a1 is morpholoi;ically similar to C. rei, sharing grey brownish 
podetia and squamules .il lhe podetia base (Brodo cl al. 2001, Syrek & Kukwa 
2008, James 2009, Burgaz & Ahli 2009). However, they contain different lichen 
substances representing different bioscquential groups. Cfodonia gfoucn has 
squamatic acid or (rarely) thamnolic and barbatic acids (Burgaz ct al. 1999, 
Burgaz & Ahti 2009). In addition, C.gfouru presents a very peculiar groove along 
the podetium tlrnl dislinguishes it from C rei, .ind i1 is fully unahle lo produce 
cups (scyphi), which occur in mature specimens of C. rei and C. subrilcua. 
Our phylogenetic analyses dearly separate C. gfouca from C. rei. Cfodo11i11 

glm1ca seems to be related to C. cenorea (in some areas they can be difficult 
to distinguish), and Stenroos ct al. (2002) cite C. c,moted as phylogenctically 
rclakd to C crispala (Ad1.) Flot. and C .111/Jsu /.11/111,, Nyl. Ncverthelcs.-., further 
studies including additional taxa are necessary to establish the phylogenetic 
rclationshipsofC.xlmica. 
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Al>stra,t - A new corticioid $p«:ies, AtldopS, p«rvi,{'(JrU, i, deKriboo from Manali 
hiU,in Mimachal Pr.ide~h 

Kc)· words - Kul lu,Gulaba,stalkeJba,idia 

While conducting the fungal forays in the oak forest in Gulaba area or Manali 
hills district Kullu ofHimachal Pradesh, India, Avncet and Dhingra collected a 
corticioid spedmen on a stump of Quercm incml(I . After detailed macroscopic 
and microscopic comparisons with descriptions of known species of genus 
Arlidop$is (Jiilkh 1971, Eriksson & Ryvarden 1973 , [ [jortstam 1991 , Kotir.inta & 
Sa.irenoksa 2005), it w.is found to be close to Athdopsis rnbinco11spicua (Lilsch.) 
Jiilich. Characters in common were thin, pellicular basidiocarps with smooth 
hymenial surface and clavate, basally stalked basidia, but the basidiosporcs in 
the newly described species differed in being narrowly ellipsoid and smaller 
(4.3-4.7 x 1.5-1.9 µm) compared to the more broadly ellipsoid and larger 
(6.5- 8 x 4- 4.5 µrn) spores in A. s11biwons1,iw,1. 1l1is suggests that this new 
finding represents a species of its own. 

Atlrclopsis parvispora Avncct P. Singh, Dh ingra & J. Kaur, sp. nov. Fms 1- 4 
MvcoBANK MB517012 

Ra.<idi0<".arp,1m ff.srapi11alum, ad,,almn, ejfumm, ad 160pm cra.w1m, p,,/liculo.,11m: 

/,ymwio,m /aevigat,.mfla,·esC<m; >y.,le,na /,yp/,ok ,nouvmitic u,n; l,yp/k« ad 3.111111 
lati:u,,11odow«<pta1i:u,;/,yp/weba,alescr,w;itrmi.:a1ac,i11cn,s/alae;subl,y,n<'11U>/i,ypi,i:u, 

,~,,,.;,,,,,icma~, 111,11 incn1<rae; ha,i,/ia I0.9- 16 x .1.0- .l.9 I''"· davara, .<lipir11ta, .J. 

sr,rigm.al"·"'lba.<iufib,./igua;ba,idio,porae4.J- l.7 x l .5- 1.9µm, augo,s/~ellipsoid,,ae, 

TnE: India . Himachal Pradesh, Kutlu. Gulaba, on the war to Rohtang, on Qu.:rc,-, 
in.am, wood, As'ncct 3578 (PUN, hololypc). S<;:p1~mbcr 10, 2004. 
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ETVMOLOGV: lheepi!he!reforsto srnallbasidiospores 

Basi<liocarps resupinalc-, a<lnalc-, dfus<.-xl, up 10 160 µm thick in sc-ction, thin, 
pellicular, almost athelioid; hymenial surface smooth, pale yellowish; margins 
indeterminately thinning. Hyphal system monomitic; generative hyphae up to 
3. l µm wide, branched, septate, clamped; basal hyphae somewhat thick-walled, 
encrusted; subhymenial hyphac thin-walled, wi thout encrustation. Basidia 
10.9- 16x3.0- 3.9 1-1m, clavak, bl!sally slalkc-J,4-s1C"rlgrnak, with a basal clamp; 
sterigmata up to 4.3 µm long. Basidiosporcs 4.3-4.7 x 1.5- 1.9 µm. narrowly 
ellipsoid, thin-walled, smooth, inamyloid, acyanophilous. 

ODDDDOD 

~v.~~ 
~ 

FIGS l -4. ,\t/,d<>f>sis parvispor" 
Fms J- 3. Minoscopic structure,: J. B~sidiospores: 2 . B.i,id ia; 3. Genc,rative hyph~e. 

F1<.J.4.6d1iiJiuc•rpshuwi11ghyrncnialsurfacc. 
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Abst racl - Helicogouillrn J"<i<(>Or"'"· an intrahrmenfal ascomyccte that form• its 
asoogcnouihyphae and asciinthehymcniurnofOrbiliarnwlypli(- 0.rouiud/as. 
aucL - 0.aluea), isiUustratedanddescrib«l asanew sl'<'~ iesfromLithuania. 

Ke)'words - a>oomycc1cs.1axono111y,mycopar•si1e 

Introduction 

Species of the genus Nelicogonium W.L White live as parasites in hymenia of 
other fungi where they suppress the formation of the host's mciosporangia. 
·fhcy arc considered to originate phylogenctically from Heloti11les but with a 
loss of ability to fonn apothecia (Baral 1999). 

These species can hardly be detected other than by accident. Although 
lhcy .ire ccrt.iinly nol very rare, il is very difficult lo seurch in1enliom1lly for 
them because their presence in the fruitbodies of their hosts (ascomycctcs and 
basidiomycetes) is generally not obvious by external view, and their occurrence 
is usually irregular and unpredictable. Probably, Helicogo11ium asci have been 
repeatedly observed by mycologists who put the material aside because the 
slr.inge cumbimtion of ascus and a pol heciul chuructcrs did nu1 fit .iny described 
species. 

Most species of He/icogonium occur as parasites of various genera in the 
Heloliales. whereas only one species, 1:1. orbiliarum Baral & G. Marson, was 
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formerly known to occur in members of Orbiliomyceres (Baral 1999). ·fhe new 
species described here is the second one to be found in hymenia of the genus 
Orbilirl Fr. (but a third one is mentioned below). It has so far been dete..:ted only 
once, and in spite of a thorough search in Lithuania over a two -ye.ir period in 
more than 30 collections of Orbilit,, the second .iuthor did not succeed in finding 
it again. Also, the examination of roughly 1500 specimens of Orbiliomyceres by 
the first author and about I 00 specimens by the second author during a period 
of over 20 years never brought this parasitic species to light. 

Material and methods 

·n1e type material was studied by lmlh authors in the dead state (the sign t 
refers to this). freehand sections made with razor blade and also squashed 
material were mounted in tap water, 5% aqueous KOH, Lugo\"s solution (]Kl) 
and aqueous Congo Red (CR) for microscopic examination. Linc drawings of 
microscopical structures were made free-hand directly from the microscope. 
Photos were obtained with a Nikon Cool pix 4500 digital camera held free -hand 
on the \Ox ocular of a Zeiss Standard 20 microscope. The material is deposited 
in the Hcrbaria of the Botanischc Staatssammlung Mi.inchcn (M) and Institute 
of Botany, Nature Research Centre, Vilnius (B ILAS). 

Taxonomic description 

Helicogonium /11sisporu111 Baral & Kutorga. sp. nov. flGSl - 2 

MvcoDANKjl6ooJ 

A<romarau11/1<1. ,1..,;;,,/,y,n<'nio!1ospi1isfannari, J0-47>1(6- )6.5- 7.5(- 8)11rni>Js1<1 r11 

anurl,w, cyU11</1«ao·d«vu1.~ 1,miw «J,i<:uli i,ouu,;s,, ~,. i1u.myivid,.~. o.xtu,puri. b,.,vitr, 

sripitati, p/<'r"""I"" bif11.-cMi, "'"' ,mcinati. J\s,:;ruporaefas,:;ic11/ata~, obliq,,,. bi.«'rimi, 

fuwitkM. m:ra~, (7.5- )9- 11(- 12) x 2- 2.51,minstat" ""'ort ,,o, ,w11· S'1'f> l<1t12.,, g11ttr,/is 

maguj, impl<tac, a>«XmriJii, ca ,cm~s- ffobitalio: ;,. upotl,uii, OrbiliJe cucalypli 
TYPE: 55"047 1.7" N, 24°2374.0° E. Upnink.ii Foctst Jona,,. di striCI, Lithuania alt 
122 ru .. 0,1 a xcric slill -all.achcJ Qu~ri:u~ ,vb,,r brn1d1 in ~pu lhccid <.I: Orbiliu "ucuiy/>li 

growingono]JascomarnofColpornaqucrcit1urn,2.IX.200·1,E.Ku!ocj!;a(HoLOTVPE- M 
(exfl.B.8533): ISO'l'VPE - BILAS ,/268!). 

ETYM01oov:n:forringto!hefusoiJa5cospo~5. 

DESCRIPTION - AsCOGEr,.:-ous IIYPHAE penetrating the mcdullary excipulum 
and subhymenium of the host, simple-septate. Asc1 (t) 30-47 x (6-)6.5-7.5 
(- 8) µm, cyl in<lric-clavat e tu claw.le, 8-spore<l; apex ~lightly to medium conical, 
with an apical dome 2- 3 µm (immature) or 1- 2 µm (mature) thick in KOH, 
inner surface plane or usually distinctly convex, without apical chamber, ]Kl- , 
usually not exceeding the paraphyscs of host in height (dead state); stalk short 
to medium long, medium thick, bifurcate (Y to l-shaped), without croziers. 
AscosrORES (t ) (7.5- )9-11 (- 12) x 2- 2.Sµm, fusoid to fus iform, with gradually 
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Fm. l. / /dicq,,.,,,;,. ,,, f11si,pmum {holotype, all in KOi i, KOil s[KI or KOi l1CR) 
A: a S<Ci (~tween par.1physe5 of Orbilia ~11,alypti), 

B,ascusapices, C:asms1,oresco11taininglipidhodies(oildrops) 

1.ipcrcJ, oh1usc tu acute cnJs, homupolar, s1raighl lo oflcn slight I}' incquilalt:ral, 
non-septate, containing some large and small oil drops (high lipid content). 

ANAMORPH not detected. Conidia born on ascospores not observed, either on 
freesporcsor onsporeswithin theasci. 

ECOLOGY, AND RANGE - mycoparasite in the hymenium of Orbilit, eucalypti 
(W. Phillips & Harkn.) Sacc., which grew on decayed ascomata of Colpom11 
q11erci11mn (Pers.) Wallr. on 6-9 mm thick, dead, corticated branches attached 
to a Quer~m rolmr t ree, ca. 1.5-2 rn above the ground in a .:a. 70 year old Pimo 
sylvestris stand with scattered Befll/11 pendufo, Pice(I abies, and Quercus robur. 
So far only known from type locality. 
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~JG. 2. ,\sci of Helicogo,,ium fi,si,pomm in hvmenium of ho;J apolhecium (holotype, all in 
1'0H+CR). Arrows: narrow asd oft he host Orhi/i,a ~ucalypri. 

Discussion 

In 2006, apothe,ia of Orbilia eucalypti(= Orbilia co ,:.:i11ell<1 s. au, t., = 0. alne11 
Vclen.) were collected again at the same site on very si milar Q11errns branches 
with old Colpom,1 ascomata, but no asci of th is parasite could be detected in the 
examined apolhecia. 

Heliwgonium fusispomm fo rms its asci between the paraphyses and asd of 
the host species 0. eucalypti. In the apothecia tested, the parasiti c asci were 
present in similar frequency to those of the host. Toward the margin of the 
apothecia the parasitic asci arc fewer. The host asci with their small ellipsoid 
spores arc d is tinc1ly narrower than th e parasitic asci, while the parasitic asci 
tend to project more than the host asd (both in the dead state). 
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Orbilia c11rnlypri is a common species on attached branches or standing 
trunks in temperate humid to subtropical semi-humid dimatcs. ltsapothccia arc 
desic..:ation-tolerant for at least 1-2 months, but mu..:h less tolerant populations 
of apparently lh e same species o..:cur on substrate lying on lhe moist ground. 
lhe o..:..:urrence of Helicogonium fusispomm and its host on rather thin branches 
at eye height provides evidence that this parasite also is a desiccation-tolerant 
fungus. Because the specimen was studied only 1-2.5 years after collecting, 
no observations of the living organs ..:ould be made, therefore its desiceation­
lolcrnn..:e is indirectly inferred. 

H. fi1sisporum resembles in ascospore shape H. psifoclmi Baral, a parasite in 
the hymenium of Psilac/11111m atf. chrysosligmum (Fr.) Raitv., but in H. psi/tic/mi 
the spores arc shorter, much more clavate, and produce ascoconidia at their 
broad end while still inside the immature asci. The type species of Hdicogonium, 
H. jucksm1ii W.L While, parasitic in Cnrtici,1cer1e, differs in septa1e, broader, 
eguttulate ascospores forming ascoconidia. 

Three Helicogoniwn species arc presently known to grow parasitically in 
Orbilia. The second, H. orbiliarum, is quite common, being so far recorded 
in seven different species of Orbilia (including 0. euwlypti) as well as in some 
Heloliali5, vi1. Calloriu l;r., Cy111fowla De Not., and Pamrbiliopsis Spooner & 
Dennis (Baral 1999) . That species is readily recognized by globose to broadly 
ovoid ascospores containing a few ± small lipid bodies, and the spores form 
small el lipsoid ascoconidia that, prior to ejection, aggregate in 8 "warted" balls 
within the living mature asci. A third species, H. cf. /iyaloscyplu1rum Baral, 
resembles 11. orbiliarum but differs in more elongate cllipsoid-clavate ascospores 
producing curved (cashew-shaped) ascoconidia. This sp1:ci1:s is usually foun<l in 
hymenia of Hy11loscyph11 Baud. in Europe, although a single known collection 
from China was detected in an Orbilia (0. cf. cre1111tom11rgiiwt11 (HOhn.) Sacc. 
& Trotter (Hongyan Su pcrs. comm.). 

During monographic work on the Orbiliomycetes, one of us (I Lll.) had the 
opportunit)· to revise type materials of 0. co.;dudla Fr. in Herb. UPS, as well 
as such of 0. eucalypti (W. Phillips & Harkn.) Sacc. in K and 0. alnt'a Vclen. in 
PRM. It was fou nd that the type of 0. cocd11e/k, possesses 16-spored asci and 
cashew-shaped ascospores, which is very different from the current concept of 
that \axon that indudes 8-spored asci and ellipsoid ascospores. Orbilia eucalypti 
V."JS found to he wnspecific with 0. 11/uea and is, 1hcrcforc, adopted as the oldest 
available name for Orbilia cocci11e/la s. auct., the tax on with ellipsoid ascosporcs. 
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Abst ract - Diad~ma tJunw.lii •p. ,xn·. is described, illu,trale<l, and compared with 
similartaxa. ' lhisspecie1wasoollcctedfromdeadbranchesofRosam05c/a,,fainKaghan 
Vallq.~n alpine rrginn in Paki~tan. Diadema al,madiii.< mo<! similar to/). 1ermmenm,. 

thC1)]>CSpcciesofthegcnus,inthatithas11s.:iandascospor,;:~ o(similarJimcnsions 
Howe\u,LJ.a/,ma.liiisdistingui,hedlromthelatterandotherrelatcdspecie,byhaving 
•=poreswitha .submedianprimary .,eptum 

Ke)' words bitunicatc ascom ycet.:es, Di,zdm,a.<~iC, Doihid.:omplcs, Pkwporo 
,11pridae 

Introduction 

During the examination of several herbarium specimens of bitunicate 
ascomycetes in Pakistan, an interesting species with dark and relatively large 
ascosporcs was found on dead br.:mches of Rosa mosclwta collected from an 
alpine region in Pakistan (Batakundi, Kaghan Valley). Owing to the presence 
of glohose to suhglohosc ascomata without a papillate beak, ohcla\11\c to 
cylindrical asci with lissitunicak <lr:biset:nce, ,md <lr:eply pigmcnkd, 3-sr:ptale 
ascosporcs, this ascomyccte was considered as an undescribed species in 
the genus Diadema Shoemaker & C.E. Babe. The new species is described, 
illustrated, and compared to other species in this genus. 

Materials and methods 

Microscopical observations followed methods as described in Tanaka & I [arada 
(2003) and Tanaka cl al. (2009) have br:cn followed. Tu ubservc the in1errrnl 
structure of ascospores, 5% NaCLO was used to bleach strongly melanized 
ascosporcs as described in Eriksson ( 1989). Ratios indicating ascospore septum 
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position follow Shoemaker (1981; length of upper hemispore/total length of 
ascospore). Holotype and isotype specimens were deposited in the herbaria 
of LAii (Sill Mycologi.:al 1 lerbarium, University of the Punjab) and lll!UF 
(Hirosaki Univcrsi1y),rcspectivcly. 

Taxonomy 

Diadema alm1adii Kaz. Tanaka & S.H. Iqbal, sp. nov. FIGS.l-15 
MYC0BA,,KMB513556 

Aswm'11a 2,1Q--J/Oi,m alta, 290-SOOJm• diametro, imm<r,a, ernmpc,,ria ..dapicem, 
dispersa vel 2-•I co11gr,,gato, u11ih:u/ar,a, gfobo"' v~ ,.,bglobrua, glabrtlla. Orijici11um 
ce,rrrale, p!""""'· '"'" papillr11um. Parie.< a.<cnmati1 ,mif,mniter 12- 30 cra.«11.<. 
Pseudoparapl,yu.<2 - 4Jlm /atae. A<ci (IJS- )140- 185(- 193) X 29-12(- 44.S)Jlm, obdavati 
velcylin<lrici, apicerotrmdati, ,1ipitati.fmit,mirnti,octa,pori.Ascosporae37- 4,J(-17)x 
13- 16/'m, cum "'ffo prim""' sr,bmedio (0.53), 3· .,.,ptatae, fote f11,iformis. crassitunicatae, 
badiaevelfe,e1'ig:rae,stra/om11ro.<02- 4J1mfotocirc:r,mdatae. 

lfol.OT\"P ~: J>,\KlSTAN. i'IO lTUW~S TERl< ho,,Tlf.l PWVl.'<Cfi. Lal:rr.ar (Batakundi) . 

Kaghan VaUcy.ondeadbr~nchcsofRo"'mo.clrala.3S.:plembcr l%i,Sll[2007-51l , 
LAH(holotyp"), HHlJF30001(isot}'I'"). 
EnMOL0<.1Y: nan1cd ill horiorofDr. Sultan Ahmdd for hisout,;landing work on Pakisldll 

fungi . 

Ascomata 210- 310 µm high, 290- 500 µm diam, immersed, erumpent at the 
apex, scattered to 2- 4 gregarious, uniloculate, globose to subglobose with 
flattened base in longitudinal section, glabrous. Opening area central, flat, not 
papillate; lid nol seen. Ascomatal wall .,f 'tcxtura angularis' in surface d ew; 
wall in longitudinal section uniformly 12-30 µm thick at sides, composed of 
4-6 layers of polygonal cells (12-25 x 1- 13 µm); wall at base composed of 
rectangular to subglobose cells of 5- 12 µm diam; wall around the opening area 
composed of flattened dark brown cells of 5- 8 x 2- 5 µm. Pseudoparaphyses 
numerous,somctimcs verysparsc,scptate, hranched and a11astomosed, 2- 4 µm 
wide. Asci (135- )140- 185(- 193) x 29- 42(- 44.S) µm (mean= 159.3 x 36.6µm, 
11 ""' SO), obclavate to cylindrical, rounded at the apex, with a shallow ocular 
chamber, broadly at below, stipitate, fissitunicate, with 8 biseriate ascospores. 
Ascospores 37- 41(- 17) x 13- 16 µm (mean= 11.3 x 15.0 µm, 11 = 70), l)W 

2.5-3.1 (mean= 2.R, 11 = 70), with a primary septum submedian (0.51 -0.55; 
mean= 0.53, n = 70), 3-septate, rarely with an additional septum at the basal 
cell, broadly fusiform, mostly straight, enlarged at second cell from apex, 
strongly constricted al primary septum, weakly constricted at other septa, 

Frns. 1- 13. Dilul~mo. a!,ma,lii. l. Ascnmaia on 1he host surface. 2- 3. Longirndina l .<e.:::tion 

of a.scomata. 4. A.scomata.l wall in longiludinal >e<:tion. 5-i. Asc05por•• in water mount. 
8. i\$C05pore in >.'aCIO, 9 - 10. Asci. ll. Extending tissilunicite ascus. 12. Apex ofas.:::us. 

IJ.Pseudnpardphyses. Bars:l : lmm. 2- 3 : 200 µm.4- l3 = 20µm . 
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FIGS. 14- 15. Line drawings of Di~,km« ~/,,naJii. 
14. A~cospores. JS. A\coma in longitudinal section. Bars: 11 - IOµm. IS - SO µm. 

thick-walled (ca. 1- 2 µm wide), reddish brown to almost black, smooth, with a 
sheath. Sheath entire, firm, sharply delimited, 2- 1 µm thi.:k, most\}' .:onstri.:tcd 
at the side of primary septum. 

Discussion 

Ditldrma, an ascomycetous genus typified by D. tetmmerum Shoemaker & CE. 
Bab.:., is assigned to Dit,demacu,e, a family chara.:tcrizcd by the prcscn.:c of a 
'lid' or 'cap' in the area of the ascomatal opening (Shoemaker & Babcock 1992). 
Most members of Diadema arc known from .:ulms or stems of alpine plants, in 
particular, those hclongi ng to Ponceae or Ro.wcene, and arc reported from l ndia, 
Pakistan, and USA (Shoemaker & Babcock 1989). 'fhe characteristic features or 
Oi<,dema arc relatively large, deeply pigmented ascosporcs and the dis.:-likc 
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opening system of the ascomata. These morphological ascomycete features are 
generally regarded as adaptations to severe alpine conditions, such as high UV­
radiation and low temperature (Savik 1972, Leuchtmann 1987, Shoemaker & 
Babcock 1989). Diodf!.m(l w<1s monographed by Shoem<1ker & B<1bcock ( 1989), 
who accepted 6 species in this genus. Subsequently, one species was added by 
Huhndorf(i992). 

'!he over.ill morphological features of Diadema altmadii as well as its alpine 
habitat in Pakistan agree with the current concept of Diadema. I [owe\'er, we 
could not fin<la 'lid' or 'cap'at thc,,pcning oftheasc,,malal apex in our matcri<1L 
'This cap-like structure is also absent in other species of Diadem11, such as 
D. sieversiae (Peck) Huhndorf and D. ob111s11m Shoemaker & C. E. Babe. 
(Shoemaker & Habcock 1987, Huhndorf 1992). 'Jhe opening area of the 
ascomata in the Pakistan material was obscure, but the presence of a flattened 
apex in asconrnta that lacked a papillate beak, the wall around the open ing 
area composed of small flattened dark brown cells, and the subtending 
pseudoparaphyses suggest that the opening system of D. (ll,mndii might be 
essentially the same as that of other species in Diodema. 

TAtu.11 1. Comparison of Diudenw a/mwdii with other spcdcs in the genus /)iur/emu 

Sept• 

D.,Juna.lii 37-4t (- 47) 
(lhisstUd)") 

D~::::., & Cw,,...-,.,. 
C.E. Ba.t>.:. " 

DI ,,,,..,.,,,,, 

Shoem•~er & 

(40- )46-30(-5~) 2.l 
~ 19- 21 

U.la from '' Sho<nukrr & &ba,ck(l~~9), ~ Shoem•l;,,r & llabrock ( l 'll!7) , ,· Huhndorf( l 'lll2) 
'PS · positHlnoftheprirn•ry...,ptum(lengthofupp<rhemi<rore/tolalkngthof•s.::o•pore). 
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Among the 7 species previously recognized in this genus, D. (1hm11dii 
superficially resembles D. tetrmnerwn, the type species of the genus, in having 
asci and ascospores of similar dimensions. Like D. 11lim11dii, the species, 
D. ob11m1m and 0 . ~ieversioe, have also been recorded on host planls belonging 
to the family Rosoceae in alpine regions. Diadema ahmadii, however, can be 
easily distinguished from all known Diadema species owing to the presence of 
ascosporcs with submedian primary septum. A synopsis of these differences is 
shown in TABLE I. 
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Introduction 

In China, Zhao & Zhang (2000) considered the genus Gnnoderma P. Karst. 
to contain three subgenera and dis.::riminatcd subgenus Elfvi11gia (P. Karst.) 
lmazcki from the other two by its non-laccatc upper pilear surface, thick 
cu lick ur lricl10Jcrmic, anamixodcrmic, ur plccu<lermic composi1ion and 
uniformly brown, dark brown, or chestnut brown context. In the same paper 
they recorded twenty species or subgenus Elfvingid from this region and ten or 
them were new to science (Zhao ct al. 1984, 1986; Zhao & Zhang 1986, i 987a,b; 
Zhao \988a,b). After studying the type specimens of these "new species; we 
found that Gmroderm<1 meijim1ge11se and G. ~lumgsieirse arc synonyms of G. 
willfr1msimwm and G. /10elmeliam1m respectively. Descriptions for these two 
species were based solely on Chinese collections. 

Methods for morphological studies mainly followed those previously 
described by Wang & Wu (2007) . Sections for cuticular observations were 

",\ulhorforcorre,pondencc. 



344 ... \\'ang&Wu 

taken from the pileus, and color of cuticular hyphae was recorded when treated 
with Mclzer's reagent. llasidiospores were mounted in 5% KOH and only spores 
with a collapsed apex were measured 

Taxonomy 

Gunodermu lwelmeliunum Bres .. Ann. Mycol. 10(5): 502 (1912) 

• Ganoderma .d,angsien.<i: /.D.Zhao.ActaMyrol.Sin.7(1),17(19118). 

A full description of Chinese G. lwdmelimmrn 1,~.1s given by Wang ct al. (2005; 
as G. slwngsiense). The description of G. s/umgsiense was based on its holotype 
(HMAS 29739) and five other Chinese collections (HMAS 29740, 29741, 29712, 
73177,1 30043). 

S1·~ClM~NS F.XA .\llNFl) - CHJN,\. (;UASGX l: Shang&i county. on rouen W<)()(I. 5 Nov. 
1958, Z.-C. Liang 1652 (IIMAS 2974 l). I lAINAl'i : Diaoluoshan, on rotten wood, 29 Sep. 
1958. J.-H. Yu 125 (HMAS 29739. Holoirpe of G. ,/,,mgsi~t1se); L>iaoluoshan, on dead 
wood. 25 Sep. 1958, JAi. Yu M7 (HMAS 29740): Diaohmshan. on living tree, 4 Oct 
1958. f.-ll. YuJ50([lMAS29742):Diaoluoshan,oorottenwoodofbroild-leavcdtree, 
ll Apr. l':193. J. -1'. Lai 1799 (HMAS 73177): Diaoluo.sha11. on dead wood ofQuercr,s 
parelliformis. 13 Oec. l003. D.- M. Wang 2/l (MMAS 130043). lNllONl~SIA. )AVA 
Tjibodas. v. 1-lodrnd (BPI 236008, [.so type ofG.1,~/melianr,m). 

D1sTR1"liT10s- lndonesia(Bresaclola l912 , Ry,;;,nJ,.nl988),China(thisstudy) . 

FIGS 1- 5. Ga ,.oderrna lwe!me/iamm, (f1c,s 1. 4: HMAS 29739; FIGS 2. J. 5: BPI 2J6oo~). 
F1v 1. Dasidiocarps; Fm 2. Upper ~urface of the ba~idiocarp fragment: Fm 3- Pore surface of 
thebasidiornrpfragment:Fm4.Basidiospores:Fm;.Hasidiospores.Bars • l cminl-1asl&2: 
: I011minF1c,s,1& S 
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Norns- Only a small pilear fragment remains from the isotype of 
G. ltoelmelimmm (Bl'J 236008). However, this portion was enough to recognize 
the species. The basidiocarp has a dull yellowish brown to blackish brown 
upper pilcar surface; a vividly yellow pore surface, becom ing purplish-brown 
on bruising; duple:< conte:<t with yellow or bright yellow approaching the cuticle 
and yellowish brown to brown near the tube layer, with two black crustose 
layers; pale brown to brown tubes; broadly ovoid to subglobose basidiospores 
with thick echinulae and only a slightly truncate apex ( 11.0- 12.0 x 8.5-9.5 µm); 
an anamixudermic cuticle composed of pale yellow, inll!rwovt:n hyphat:. lhe 
combined features of context color, basidiospore characteristics, and cuticular 
composition arc the most reliable criteria in recognizing G. lwelmeli111111m. The 
Chinese collections of G. sliangsiense bear the same charncteristics (Wang et al. 
2005). 

Ga11oder111a williamsiarwm Murrill. Bull. Torrey Bot. Club 3'1: 178 ( 1907) 
f 1Gs.6-]2 

• fJfvingiawil!iamsia11a(MurriU)lma:wki. Bull.Go,· 
FortstExp.St.Tokyo57: l06(1952) 

- Gw,.,.k,m~ m~iji«t1Jjf:t<>~ )-D. Zhao, Acta Mycol.Sin . 7( 1): 16 (1988) 

BASIDIOMA annual to perennial, mostly sessile, nirely with a stipe-like base, 
lightweight, corky. Pt tEUS 3.5-4.7 x 6.5-10.0 cm, reniform, dimidiate, ungulate 
or irregularly shaped due to imbrication; upper surface reddish brown to 
purplish black or black, partly strongly lac.:ate, finely but distinct]}' and 
concentrically sukate, slightly to distinctly radially rugosc; margin rounded, 
incurved, concolorous with the pilcus. PoRE SURFACE dark rellow or bright 
yellow; tubes up to 1.9 cm long in total. brown or dark brown; pores cir.:ular. 
Simm, 100- 200 µm diam., dissepimcnls 45- 90(- 120) µm thick. C o NTl:XT up 
to 1.5 cm thick, yellowish brown to reddish brown, with black crustose layers, 
corky; generative hyphae 3.0-1.S µm diam., colorless, thin-walled; skeleto­
ligative hrphae 5.5- 8.0 µm diam., yellowish brown to reddish brown in KOH, 
arboriform with short sinuous branches. BASIDIOSPORES (I0.5-) 11.5-13.2 
(- 11.5) x (7.S- )8.5- 9.5(- ll.O) µm (with lll}'Xusporium), (9.2- ) 10.0- 11.5 
(- 12.0) x (6.2-)7.5- 8.0(-9.5) µm (without myxosporium), ellipsoid., mostly 
truncate at apex, brown, with a dark brown eusporium bearing very thick 
echinulae and longitudinally ridged ornamentations. CuTJs anamixodermic, 
composed of yellowish brown, dcxtrinoid. thkk-wa\led hyphac usually with 
numerous irregular protuhcn111 ces. and colorless or p<1lc yellow, thin -walled 
hyphae arising from the yellowish brown hyphae, easily broken and peeled off. 

SncJM6SS EXAMISE0- CHIN,\. I-IA 1:<AS: Hainan Botanical Garden, alt. 300 m. on 
ro!Wll wood. 31 Oct. 1958. J. -H. Yu & f.-C Xing 535 (HMAS 270715); Diaoluoshan , 
on faUeJ1 wood, 6 Nov. 1960, J.-11. Yu & R. Liu 2807 ([!MAS 3 1826, llolo t)"Jl" of G. 
meijimisense); Diaoluoshan,on rotten wood,26$<;:p. 1958, R.-Y. Zheng et al. 2 12 (HMAS 
26159): Jianfongling. ondead ~t~ndingtree. 5 May 1960. /. -lt. Yu & R. Li u 1262(l[Mi\S 
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30879). YussAs: Meijiangoounty,onrouenwooJ, l9Apr.1957.Bailiangshiii(HMAS 
29751). l' HILll'l'INES. Luzo:<: La1 11ao River. Jan . 1901. R.S. William~ (BPI 23661H. 
lsotyp<.'ofG. wi!/i,.msi,mr,m) 

D1sn.1auT10:-- - l'hillipines (MutTill 1907, Steyaert 1972). Indonesia (lmazeki 1952, 
Steya,;,rt1972).Mala~i~(Steyaert 1972),China(lhisstudy). 

NOTES- The isotype of G. williamsfrmum (BPI 236684) comprises only a slice 
of a basidiocarp. Based on this material, the main features of G. williamsi1m11m 
can be summarized as follows: strongly laccate, reddish brown pilcus; vividly 
yellow pore surface; reddish brown context becoming yellowish brown near the 
cu tide, with two black crustosc layers; skclcto-ligativc hyphac wi1h consislcnlly 
short branches; pale brown tubes; ellipsoid basidiospores with rather thick 
echinulae and longitudinally ridged ornamentations (13.5-16.0 x 9.0-10.5 
µm); cuticle composed of thin-walled, interwoven hyphae usually with apical 
protuberances, colorless or pale yel low (inamyloid) or bluish black (amyloid). 

Steyaert (1972) emphasized peculiarities of two characters in Ganoderma 
willfrimsimwm. First, the cutis is composed of ~hyalineH hyphae only; 
secondly, hyphae grow in a wavy or zigzag manner. 'Jhe first feature is merely 
one transitional form from anamixoderm to characoderm (Corner 1983). 
lhc scwn<l fcatun: illustralc<l in Slc:)•acrt (1972) an<l Corm:r (1983) is from 
short sinuous branches at the en<ls of the skeletal hyphal stalk. In addition, 
G. williamsia1111m is also easily recognized by having a yellow pore surface, dark 
brown context, and large basidiospores with striped ornamentation. 

Gw1od1<rm1i wi/li<lmsimmm superficially resembks nu:mbers or lht: laccale 
Ganoderma group by its macromorphology. Aoshima (1971) misinterpreted 
the cuticle or this species as a palisadoderm. In reality, G. wi/lidmsim111m has 
an anamixo<lermic cuticle and is a member of £ff1,i11gia group (lmazeki 1952, 
Moncalvo & Ryvarden 1997). 

Corner (1983) considered that G. wmiamsimrum needed to be compared 
with G. brownii (Murrill) Gilb., an American species collected from California. 
Gm,oderma brownii is very similar to G. wil/iam~ilm11m in color of pore surface 
(Lowe & Gilbertson 1961 , Gilbertson & Ryvardcn 1986). ll owevcr, G. brownii 

can be easily <lis1inguishcd from G. william.,immm by having a <lull pilcus wilh 
a hard, not easily broken crust (Lowe & Gilbertson 1961) formed by hyphae 
arranged in a trichoderm (Steyaert 1972, Gottlieb & Wright 1999), skeletal 
hyphae with occasional branching (Gilbertson & Ryvardcn 1986), and smaller 
basidiospores (9- 12 x 7- 9 µmin Lowe & Gilbertson (1961), 9.5- 10.6- 12 x 
6.5-7.6-8 fllll in Stcyaert (1972), 11 - 12 x 7-8 µmin Gilbertson & Ryvar<len 
(1986), (9- )10- 11 x 6- 7(- 8) µmin Gottlieb & Wright (1999)). 

Zhao (1988a) stated that G. williamsimwm is similar lo G. meijiangense 
but distinguished from the latter by having dark brown context without any 
hlack crustost: layer an<l a distinct culicular cumpusil ion. Huwt:ver, lhese 
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"«M ,, ~10rmm 
F1c;s 6- 12. GauvJ~rm« williumsiam,m (FIGS 6. , , I J: HMAS3l826; FIGS 7, 8. lv, 1i: BP[ 2366l\1), 
Fw6.Basidi<Xarps;Fm7. Uppcrsurfaccof1hcbasidi<Xarpfragrncnt;F1G8.\lcrticalscctioncfthc 
buidiocarpfragnient:F1c9.Basidiospores:F1c10.Basidio1pores;F1c11.CutishJ1'h•e(Paleparts 
indicating culorb, or palt' ydlow, thin -..,aJJOO h)Vhat'; Dark parts indicating ~-cllowi,h brown, 
1hick-wallcd h)'phac): FIG 12. Cutis hyphac (Pale parts inJicatinj!; colorless or pale rellow, thin 
walled hyphae; Dark f"'rls indicating bluish black hyphae). Bars " I cm in Fies b& 7; " lO fl"' in 
F1c;s9- l2 • 

.:haractcrs used fordis.:rimination by Zhao (1988a) have not been supported in 
this study. The isotype of G. willinmsimmm BPI 236684 has dark context wi th 
black crustosc layers, while the holotype of G. me:ijia11ge:11se HMAS 31826 has 
a ..:uticular composition with colo rless or pale yellow, thin-walled hyphal ends. 
Further, HMAS 31826 has the skelcto-ligative hyphae which are typical for 
G. wilii<1msimwm. The Chinese collections ofG. meijitmgense cited above agree 
well with G. willinmsimium in morphology except for having slightly smaller 
basidiosporcs. 
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Passalora a<ericolo - a rare cercosporoid species 
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,\bstruct 'Jhcrarccercosporoidhyphomyce1ePa=lor«auri,ol .. hasbcenfoundfor 
1hefirsttinwin Poland,onAcerp,eruloplatmu,s. Pre,'iousl )', 1hi.< rare ,pecie, ha,heen 
foundinonlyth=otherlocali1ies.[tisdeKribcdillustratedanddiscu~,bascdon 
the Polish materi al. 

Ke)'words - ana111orph icfungih)'l'homycetc~dis1ribution 

Introduction 

PMsalora Fr. was previously regarded asan anamorph genus of the ascomycetous 
genus Mycosplwerella Johanson (e.g., Braun & Mel'nik 1997, Shin & Kim 
2001, Crous & Braun 2003) and belonged to the so-,alled ,ercosporoid fungi. 
Passalora is now considered polyphyktie within Mycosp/111erel/11 ceae and not a 
genus-spedfi, anamorph of Mycosplwerelfo s. str., which is restricted to species 
ha\'ing Romulririo anamorphs (Crous ct al. 2009). />ass1i/oro -like fungi are 
usually phytopathogenic, often causing leaf spots, but they may occasionally 
also be hyperparasitic or rarely saprobic (Crous & Braun 2003). Fries introduced 
Passalora as a genus in 1819. Braun { 1995) discussed in detail the different iation 
of Pamilom and allied genera within the cercosporoid fungi. Recrnt ly Crous 
& Bniun (2003) recognized four lrue cercosporoid genera, viz. Cercvspvr,1 
Fresen., Passalora, Pseudocercospom Speg., and Srenel/(1 Syd. and cited several 
other morphologically similar genera based on molecular sequence analyses 
and a reassessment of morphological characters. 

Passalom acericola is a very rare species known from only three other localities 
in lhc world. Liu & Guo (1982) firsl described the fungus as Plwmwmularia 
acericolti X.J. Liu & Y.L. Guo on Acer rnmcarum Bunge in China. Six years later 
the same authors (Liu & Guo 1988) proposed the combination My.::ovellosie/la 
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Frn. l.Pa<SD!omaceriwla 
A. 13. Leaf spots 0,1 ,k er p;euJopl~ta1111s. C, Conidiophore. D. Conidium. 

/lcericola (X.J. Liu & Y.L. Guo) X.J. Liu & Y.L. Guo, which Crous & Braun (2003) 
transrerred to Passalora since Mycovellosiella was considered a synonym or that 
genus. This pathogen has also been reported from Italy on Acerop11lm Mill. and 
rrom both llaly.ind Germany on A. 1,seudopfotmms (Braun & Crous 2005). This 
fourth record is the first report or Passalora acericola from Poland. 

Materials and methods 

Acer pu1,doplmanus (great maple, sycamore) is a native tree in Poland. often found 
in mountain and upland mixed forest s. On lowlands. it is usually cultivated as an 
ornamental in parks and g.1rdens ~nd along roadsides. ln Poland. A. pseudnplatmru., 
rcacheslhenor!heaslernlim il ofitsnaluralrnngc in Europe. "The distinctive brownish 
lcsiunswercculkclcd frumka1·esufllictn.'<:in/une 1989anduriginallydcpusilcdin 
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the herbarium as Cercospor11 11cericohi Woron. After 20 years it was reexamined and 
rcdcterminedasAm11/or111Jcerico/11. 

The collected leaves of host plants were air-d ried and examined by light microscopy 
(LM) in lactophcnol Cotton Blue. 'The fungal nomcndature and taxonomy follows 
Crm1s & Rrnun (2003). 'The specimen ex~mined is deposited in lhc hcrharium of the 
Dcpartm1cntofB,,1anyandMy,.:ologyi11] .ubl in(l .11[.Ml!655) 

Taxonomy 

Passalora acericola (X.J. Lin & Y.I.. Guo) U. BrJtm & Crous, 

Mycosphaerdla and its anamorphs I: 436. 2003. FJGS.l,2 

Leaf spots amphigenous, scattered, sometimes confluent, circular to subcircular, 
l - 1 mm in diameter, center grayish white, with wider yellowish brown halo 
and sometimes with border lines. Conidiophores solitary or 2- 6 in fascidcs, 
pale olivaceous-brown, straight or slightly curved, 0-1-septate, indistinct, 
con idial sc.irs conspicuous, thickened and darkened, 15- 42.5 x 4.5- 6.5(- 7) 

FIG. 2.l'assal=a~erirolaoll ,\cerpseudapfota11us. 

A. Leaf spots. B. Conidia. C, D. Conidiophores 
Scalcbar - 2011m.U.S1>idcrska-Durekdcl. 
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µm. Conidia hyaline to subhyaline, solitary or occasionally catenate, obclavatc 
to cylindrical, straight to slightly curved, usually 1- 4-scptatc, 35- 85 x 3.5- 5 
µm, hila slightly thickened and darkened. 

SP6CIM6N EX.\MINW: POLAND. WYi.VNA Li.;B~LSKA UPLAND. Li powiec ,·illage nor 
fy,:,owce town, on ,v,.rps~"dnf!latam,s L., JS June 1989. W. Mulenkn (I.BL M il6S.';). 

Several species of cermsporoid fungi have been reported worldwide on hosts 
of the genus Acrr, including three species of Cercospom (C. 11cerige1111 U. Braun 
& Crous, C. 11egm1dinis Ellis & Everh., C. S<ICcltarini Liberia & Boewe), one 
spedcs of Pse11docerco$pora (/\. acericola (Woron.) Y.L. Guo & X.J. Liu), and 
only a single species of Passalora (P. acericola) (Crous & Braun 2003). The 
last species has previously been confused with Pwudoc,m:o.<p rmi acericola 
(= Cercosporo (lCericolo Woron.), which is, however, easily distinguishable by its 
inconspicuous, unthickened, non-pigmented loci (Braun & Crous 2005). The 
conidiophorcs in the Polish sample arc somewhat wider than in the Chinese 
original description by Liu & Guo (1982), \'iz. 15- 42 x 4.5- 6.5(- 7) (versus 

15- 43.8 x 3.8- 6.3 µm ), but o therwise it agrees well with the type description. 
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Av. Amini de Armijo 2936,69060-00/ Man/11'5, A,W, Brazil 

Abst racl - Uuti1111/a raplumiro (&sidiomyrnM, Mnrasmiaua~) has been found in the 

Ama wni~ll ncgiun uf Bn,il for tht' firsl limt'. St'<jUt'IKing of the LSU r~gion of the 
nuclear ribosomal DNA confirms the identity of 1hc species. Macro · and microKopic 

dtsaipliom and illustrations ar~ provid<'d, and th~ Ameri can distribution of Lenrinr,la 
~p,x: ics i1 sunmklrizcJ. 

KC)'WOT<.b - Ag,mcales,diversity 

Introduction 

Le11ti11ula Earle had long been considered to be a synonym of the cosmopolitan 
genus Lentinus J1r., but it is now accepted as a distinct genus with significant 
morphological differences in hyphal structure (Pegler 1983a) and type of wood 
rot (Redhead & Ginns 1985). Molecular data also confirm the distinctio n 
between the genera (Molina ct al. 1992, Hibben & Vilgalys 1993). 

The genus comprises only seven mo rphologi.::al spe.::ies with Asian­
.Australasian and American distributions. According to Nicholson ct al. (1997), 
T£11li1111/a edodes (Berk.) Pegler .::omprises three phylogenetic species with 
biologic.i i compatibility (Shimomura t'I .ii. 1992): L. edode~, L. 1wv11e-ulrmdiae 
(G. Stcv.) Pegler, and L Tateritia (Berk.) Pegler. However, fokuda ct al. (1 991) 
and Hibbett ct al. (1998) have identified five distinct mole.::ular groups within 
the L. edode5 complex, each spe.::ific to a particular geographic regio n. 

The currently re.::ognii.cd American spe.::ies are L. borymw (Berk. & Mont.) 
Pcgkr,<les.:ribe<l from material collected b)' Blanchet <le Laurane in Bahia Stale, 
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Brazil; l.guawpiensis (Speg.) Pegler, known only from the type collection made 
by Balansa in Guarapi, Paraguay; and l. wplumicti, described from Horida, 
U.S.A, and segregated from specimens previously identified as l. borynmi or 
l. "drnlospom J.L Mata & R.H . Petersen from Costa Rica. 

Le11tinula borymw and L. mplianica are morphologically very similar. Thon 
& Royse ( 1999) first established the separation of these two phylogenetic 
independent lineages within L. boryana after wh ich Hibbett {2001) showed that 
the lineages represented two phylogenetic species of Lwrinufo. One species 
("group VJ") h<1d a Cenlrnl American Jis1ribulion, and lhe u1her ("group 
Vil") had a Coastal-Caribbean-South American distribution. Mata & Petersen 
(200 I) and Mata et al. (200 l) formally described these groups as L. borym,a and 
L. mplumirn,rcspcctivcly. 

In Brazil, l. bory,ma has been reported previously for Bahia. the type 
locality [Berkeley & Cooke 1876, as Agoricus bory,mus; Dennis 1951, as 
Collybia borymw; Pegler 1983a; Mata & Petersen 2001], Paran.i State (Meijcr 
2001), Rio Grande do Sul State (Rick 1907, as C. bory111r11; Singer l 952a, \952b, 
l 953, as Le11/im1s puiggtirii), and Sii.o Paulo (Grandi ct al. 1984, as Le11ti1111s 
cubemi!; Pegler 1983b, under L. puigg,1rii; Pegler 1988. 1997), In this paper, we 
report the first record of l.,mtimda rap/11mic<1 for Amawnas State, supported 
by morphological and molecular (nLSU) data. This is the second rrcord for 
Brazil; the voucher material mentioned by Thon & Royse (1999, ambiguously 
cited as ~sp831, lnstituto de Botilnica Herbarium, Sii.o Paulo, Brazil") was not 

found there. 

Material and methods 

Sampling 
1hc studied material was,olkcted at the Instituto Nacional de Pcsquisasda Amazonia 

(INl'A). Manaus, Amazonas State. "fhe specimens were deposited at the Jnstituto de 
Botil.nica Herbarium, Sii.o Paulo, Brazil (SI') and at the lnstituto Nacional de Pesquisas 
da 1\mazOniu Herbarium. Munaus, Brazil (INPA) 

Morphological study 
Dried material was analyi.cd microscopically. Sections of basidiomata were first 

fl.'hydrated with 70% ethanol and then with 5% KOH for 5- 10 minut<.'s and observed 
underalightmkroscopeequippedwithadrawingtube. 

Molecular study 
nLSU rDNA scqurnces were phylogrnctically analyzed to compare the L,mtirmlu 

species from Amazonas, Brazil, with sequences deposited in Gen Bank (TABLE l ). 

DNA EXTRAcno:s - DNA extraction protocols were adapted from Ferreira & 

Grattapaglia(l995)usinglyophilizedmyceliumprC\"iouslygroundtoafinepowderin 
liquid nitrogen. The sample was re-suspended in 50 pl TE, incubated at 37"C for 30 min 
aftcrlhcadditionofR NascA(0.01 mgpl.'),andstorc<lal - 20°C 
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TABLE I. Collection data and GenBank accession number of the tax a analyzed. 

Wiloon& O...jard in loo, 

l.rap/r,mic,, 

Thi•study 

PCK AMPLI FICATION - The 5" end of the nLSU rDNA was largeted for amplification. 
The nLSU T<.'gion was amplified using the primer set LRJ6 and LRS (Moncalvo et al. 
2000). PCR react ions containing 2.0 U oi Platinum• Taq DNA Polymerase - Brazil 
(lnvit rogcn), 0.2 mM of each dNTP, l.5 mM of MgCI, and 0.2 µM of each primer in 
JOO f'L were perfo rmed in an Eppcndorf thcrmocydcr. ·rhe program was initiated by 
a 5-min denaturation step at 9•1°C. followed by•IO cydesnf40scc a1 94°C. 30 sec a1 
55"C and 60 sec al 72°C. Polrm<:rit.al ion was completed by a 5-min inrnhalion al 72°C. 
Amplificalion products were d~-c lruphurcsed in a 1.5% ~garus.: gd containing O. l µg 
ml· ' cthidium bromide. PCR products were then purified using the Pun:Link l'CR 
Purificat ionKit(lnvitrogen). 

DNA S~QUENCING -PCR product was sequenced in both directions using the same 
amplification primers and the DYEnamic ET Dye lhminator Kit in a MegaBACE 1000 
DNA sequencer (GE Healthcare) according to the manufacturer's instructions. "The 
scq11cnce was depo,ited in Gen Bank as GQS65600. 

DATA AN.\LYSJS - Ini tia lly, a blast search was conducted in GcnBank to compare 
the sequence obtained from the Amawnas material with existing sequence data. 
Subscquently,phylogenetic anal~siswasperformedusingthenLSUseqL1encedetermincd 
inthisstudyandfivescquencesavailablconGcnBank(Tt.BLEI) 

The sequences were analyi.ed u,ing BioEdit version 7.0.5.3 (Hall 1999) and 
automatically aligned in Clustal W ("Thompson ct al. 1994). Parsimony analysis was 
performed using PAUP" v~·rsion 4.0blO (Swofford 2001). The most parsimonious tree 
was obtained by a heu ristic search with 1000 replicates of simple sequence add ition, 
employing the lrce-biS<...:tion-ru:onncclion (TBR) branch-sw.1pping algorithm 
Charactcn;fromthecxtreme5'and3'cncbofthescqucnceswcrcdclctedfromalltaxato 
obtainindividualdatasetsthathadidcntkal start andendpositions.Gapswerctrcatcd 
as missing data, all characters >WT<' unordered and equally weighted. and multistatc tan 
wcrcintcrprctcdasunccrtainty. 

Bran,h suppor t values ,verc determined using 1000 bootstr<l.p (BS) replicates 
Estimated levels of homoplasy and phylogenetic signal (retention and consistency 
indexes) were determined. Trees were rooted using Gymnopus biformis (Peck) Halling 
andG.me>1(/11meDesjardinetal. as outgroups. 
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Results and discussion 

Molecular analysis 

Eight sequences were aligned - two each from three Le11timd11 taxa, and 
one per outgroup. lhc alignment consisted of 1426 characters, including gaps. 
Prior to analysis, 719 .:haracters were excluded from the 5' and 3' end\ of the 
sequences. or 707 char.iclcrs included in the .inalysis, 654 char.1cters were 
constant, IQ variable characters were parsimony uninformative, and 43 were 
parsimony informative. 

' lhe heuristic search with 1000 llS replicates resulted in a single most 
parsimonious tree with the following scores: tree length = 60 steps, wnsistency 
index= 0.933, retention index= 0.934. 

The most parsimonious tree generated from the nLSU sequence data 
from Le11ti11ufo species revealed three clades (FIG. I) according with species 
identification. L. borym,a is the sister species of L. raplumirn with 75% llS 
support. Neighbor joining analysis (data not shown) showed the same topology. 
'01is result and u lwo-hase pair difference between the Amuzorrns sequence 
(GQ865600) and the L. raplumica sequence (AF356147, obtained from the 
same material (DUKE HN2002) used for ITS analysis by Mata ct al. 2001) 
support the Amazonas material as L. raplumica. 

F1GURE l. MP tree genera ted by pusimo11y 111alrsis of partial LSU rDNA sequences. BS values arc 

; hown abo\-e branches. Ge nBJnk accessionnumben are shownaflereac htaxonname 
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£'1GURE2. k"tiuularap/umirn(INPA230870, SP3940Cl8) . Bar • lcm. 

Taxonomy 

Lentim1/a rapl11m ica (Murrill) J.L Mata & R.H. Petersen. Mycotaxon 

• Am1illari11 mphanica Murrill, Mp:ologia 35: 123. 1943. 

• l.e111im,laraphamca(MutTiU)f.LMata &R.H. Petcrsen. 
M)"C01<,gia93,11("fl. 200l(,upnfiuouscornbinalion) 

= Gym11u1,us u/ii...:.,u,MurrillMywlogia 35:425. 1943. 

fIGS . 2,3 

PlLEUS 3-6 cm diam., convex at fir:,t with an involute margin, then applanate 
with a depressed cenlt:r to infundibuliform when fully expanded, glahrous, 
some slightly viscous, smooth, hrgrophanous, white to dirty white, center 
sometimes cinnamon brown to brownish, sometimes with dnnamon brown 
patches, fleshy. LAMELLAE free, crowded, white, thin, smooth-edged, with 
lamellulae. STIPE 40 x 3 mm. central to slightly eccentric, curved. equal to 
tapering at the base, surface with some lloccose fihrillose small scales, dirty 
white to pinkish, with brownish base,firm. Annulusabsrnt. BAsm1os1>oirns not 
seen. BASIDIA not seen. BASlDIOLES numerous, mostly vcntricose, 13- 18 x 4- 5 
µm. PLEUROCYSTIDIA absent. CHEILOCYSTID[A 21.1- 28.5 x 5- 7 µm, versiform, 
contorted, davate with diverticulate outgrowths, hyaline, thin-walled, clamped 
at the base. J,AMELLAR TRAMA regular, becoming interwoven towards the edge, 
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hyphae 3- 11 µm, hyaline, thin to slightly thick-walled, with damp connections. 
CAULOCYSTIDIA 11.2- 50 x 2- 7 µm, abundant, cylindrical, davatc or f\cxuous, 
apex obtuse or with outgrowths, hyaline. Lignicolous, growing on Bertholkr/11 
excels" Humb. & BonpL (Lecy1hid11 ce11e, caslanha da amaz6nia). 

ExA>mrnD MATERIAL - BRAZIL AMAZO~AS, Manaus, lssTJTUTO NACIO'iAl Db 
P[SQUIUS DA AMAZONIA - 04.Xll.2007, N.K. ];h ,k.iwa s.n . (INPA230ll70, SP39"100ll; 

G~NBAN~ GQl\65600); 31.Vlll.2007, T.A. Silva s.n. (INl'A230l\68. SP3940ll) ; 
2DIJ.2007,T.i\.Silvas.n.(l~PA230869,SJ'3940l0). 

F1ou K~3. L,;,.1i1111/« mpl1<micu. a. Chcilocy,ti<lid.b, c~ulocysti<lid 
(t~PA230869,SP3940IO) . Bar • l0f!m 

Except for the lighter pi leus colour, the Amazonas specimens fit very well 
macroscopically with the description by Mata et al. (200 I). Lenti1111/(I mplumica 

greatly resembles L bory1111a, differing mainly in the chcilocystidia shape and 
basidiospore dimensions (Mata et al. 2001). According to Mata et al. (2001), 
in L mplumico basi<liusporcs ~have a narruwer shape, more subcylindrical 
than oblong~, measuring 1.8- 7.2 x 2.0- 3.6 µm, Q = 1.50- 3.00, Qx = 2. 16, 
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while in L. bory1m11 they measure 1.8- 8.0 x 2.1- 1.0 µm, Q .. 1.30- 2.67, 
Q, = 1.91. Unfortunately, the three Amazonas collections examined were 
sterile. lacking basidia on the lamcllac, and the chcilocystidia were very 
difficult lo sec. Nevertheless, i1 was possible to confirm the species idenlily by 
matching the caulocystidia shape to those depicted by Mata ct al. (2001). In 
L. borymlll, the caulocyst idia arc cylindrical to davatc, while in L. raphmiicn, 
they arc cylindrical, clavatc, or tlcxuous, with an obtuse apex, and knobbcd or 
with outgrowths. This difference in shape seems to be a constant and reliable 
dia~n<>s1 ic drnrnc1cr. A more cumpk lc description oflhis species can be found 
in Mata ct al. (2001) and Mata & Petersen (2001). 

F1uuu4. GrographicJi,tribuliunuflht'Am.,rirnn,pt'~i.,,ufl.e11/irmlu. 
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·fhe geographic distribution of the American species of Le11tii111fo is shown in 
f 1G. 4. After ,\.lata & Petersen (2000) and Mata ct al. (2001), L. raplw11ica was 
known from Brazil (probably from Sfio Paulo State), Costa Rica, Puerto Rico, 
Trinidad, United Stat<.'S o f Amcricll, and Vcne1.ueh1; L. b,:,rymu1 WIJ.S known 
from Brazil, Costa Rica, Cuba, Guadeloupe, Guyana, Mexico and Panama; 
L. aciculospora was known from Costa Rica; and L. guarapiemis was known 
from Paraguay. Subsequently, Vasco-Palacios ct al. (2005) have reported 
L. raplw11ic11 from Colombia and Pieprnbring (2008) has recorded L. 11dwlo­
spora in P.,manrn. Except fur/,. g1ww/iie11.~is, which should be re-collected al or 

near its type locality to establish its biological and phylogenetic identity, the 
remaining species are well defined and probably occur throughout Central and 
South America. 1:urther explorations will add Lentimda collections and may 
improve understanding of its distribution and diversity in the Americas. 
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Pseudocercospora heliconiae sp. nov. causing leaf blight on 
parakeet flower, Heliconia psittacorum (Heliconiaceae), in Brazil 

M EIRIELE DA SILVA & 0LtNTO L. PEREIRA 

oli/,orini@,ifv.br 
Depurlormmlo de Fitopato/ogia. Ur1j,·e,~idude frdern / de Vif05U 

VifOS<l, Miuas Gemis, 36570--000, Bmzil 

Al>straCI - lhe leaf sponing hyphomyce1e Psei,doun:o,poro lwli.01Jia~ sp. nov., 
collce1~,J on Hdiumia p,;11..,:mrnn in a commercial nursery in Vi~o:xi. Minas Gerais 
Stotc,Brazil,isdc.scribcd,illustrotcd,discusscdandrnmparcdwithallicdsf"'Cies. 

Ke)' worJs - O!rco~pnrnid, ornam~ntal plJnt, phytopathology, plant di~e~..-. ta~unom y, 
lropkalfungi 

Introduction 

In May 2008, a severe leaf spot disease was observed on f·ldiw 11i!I p.<itf(1comm 
L f. (parakeet flower) in Minas Gerais State, Brazil. A fungus belonging to 
the genus Pse11docercosporn Speg., was consistently found associated with 
the symptoms observed. This important ornamental species is known as an 
alternative host for /'seudocercospom jijiensis (M. i\forclct) Deighton (the 
agent of the bla..:k leaf streak of banana) in Brazil, the sole alternative host not 
belonging to the genus ,Huso L. Morphological studies and p.ilhogenicity tests 
were conducted to elucidate the disease aetiology. The fungus was proved to be 
distinct of P.fijie11sis and other related Pse11docercosporn spp. on Mmacene and 
proposed as a new species within the genus />seudocercospora. '!his new species 
is described, illustrated, and dis..:ussed in this paper. 

Material and methods 

SamplcsofH.p.,illiiwmminfcctcJ with P. ludiw11iaewcrccollcctcd,phot ographcd 
(SONY DSC-H9 digital camera), dried in a plant press and deposited at the 
herb aria VIC and HAL. Under a stereomicroscope, selected structures of the 
fungus were removed from fresh leaf spots and mounted in glass slides with 
lactophenol. Observations, measurements and illust rations were carried out by 
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means of an OLYMPUS BX 50 light microscope fitted with a digital camera 
(EVOLJ' E330) and a drawing tube. Wherever possible, 30 measurements were 
made ofthestructurcs mounted. To perform the pathogenicity tests, the fungus 
was isolated on1o PDA, brought into pure cuhure l!ndgrown at 2rc for 20dl!ys. 
Cultures disks were taken from the border of the colonies and used to inoculate 
four healthy young and mature leaves of H. psitt11comm and banana plants (cv. 
Prata Anii). "Jhe inoculated plants were maintained in moist chambers for two 
days and then transferred to a greenhouse at 25°C. Leaves of both species, on 
which onl}' PD,\ plugs were placed, scrvt:d as c,,nlroL 

Taxonomic description 

Pseudocercospora /1e/ico11iae .\kiridc Silva & O.L Pereira, sp. nov. F1Gs 1-6 
MvcoBA""5'8119 

Maculuc"mphigem•e,im,gr,/am;,1u:crotieac,bn""""'",c°'ifl"eu/cs.Stromalam,ll,,wl 
mim,ta. Ca<'<pituli sa~pe hypophy!li, atro-brom11ei. Conidiophora l,ne ,.,./ deuse Jau:iculata, 
p,mw wl mo.lice "'"""'rosa. per stoma emerge11/ia, r.xl<I wl cr,rwl/a, cyli,rdriai, 
11.:m1,,mrua,22.5- 77.5x5.0- 8.751tt11, me.iio-bru,mea,laevia, 0- 2septala. 0/folu 
conidwgenm: it1tegwt«e, /ermi11al,e;, /,.evim:, ci.atriu:. (maidial~, i11compucrme. Comdia, 

wlitMiu,f1«liidebrwml'U,cy/in,/rica,r«luadlevilacurv<1la,52.5- 120.5 >:4.5-6.01•m, 
apfreob1,.so,ba,;1ru11eara,l,ilat1or1iMra,wt«,r,011fu,u<1u,0- 5-septata,l«<:viu. 

Ho1.<JTYl't:: BRAZIL, Mina.~ GNai~, \r,(OSa, on lea,·~ of HPlia111ia p.<iUaa,mm L f. 
(lfeliw11iu«a<), l2May 2008,0.L.Pcreira(VIC3l22l). lso!)1"-''l[AL2356F. 

EnMOlOGV: r,;,ferring lo Che hose g~nu~ Hdkouia. 

Leaf spols amphigcnous, irregular, nccrolk, brownish, conllurnl, covering 
large areas of the leaf surfaces. Stromata absent or small. Caespituli mainly 
hypophyllous.,dark brown. Conidiophorcs in loose to dense, small to moderately 
large fascicles, straight to curved, cylindrical, unbranched, 22.5-77.5 x 5.5-
8.75 µm, 0- 2 septate, medium brown, smooth. Conidiogenous cells integrated, 
terminal, smooth, scars inconspicuous. Conidia solitary cylindrical, straight 
to slightly curved, 52.5- 120.5 x 4.5-6.0 [Un, 0-5-septate, pale brown, smooth, 
apex obtuse, base truncate, hilum neither thickened nor darkened. 

COMMENTS - Necrotic symptoms, similar to those originally observed in 
the field, were detected JO days after inoculation only on mature leaves of 
/-/. psittacomm. Inoculated leaves of cv. Prata Anii and uninoculatcd control 
leaves. on which only PDA plugs were placed, remained healthy. The fungus 
waslhcn rcis,,la1cd,sa1isfyi11!:I K,,ch's Pnstulalcs. 

Only two ccrcosporoid fungi arc known to occur on members of the genus 
He/ico11i11 L., viz. Cercosporn lse/ico11ide Chowdhry ct al. reported on Heliconi11 
rnribac,1 Lam. in India (Crous & Braun 2003) and Pseudocercospora fijiensis 
reported on IL psitU1corum in Brazil (Gasparotto et al. 2005). Cercosporn 
ltelico11iae is considered to be a true Cercospom s. str., close or identical to 
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J.1G6 1- 2. l'ser,docerrospom l.eli,011im:. l. Leaf blight on Heliroma p,ilfawrnm from a commcrciJI 
nursery for cut flower in \r,~ma, Mina, Gerai, . Brazil. 2. Del Ail of co.iles.::em b ions on leaves. 

Cercospora apii Fresen. s. lat. (Crous & Braun 2003). Pseudocercospornjijiensis, 
the causal agent of the black leaf streak ofhanana, is the sole P.~euda,:;erco.~pora 
reported on the genus ffelico11ia. However, P.fijie11sis has very diagnostic scars 
and hila (Pamcercospora -like, thickened and darkened ultimate rim) (Mulder & 
Holliday 1971), which were not observed in the samples of H.psittacorum from 
Minas Gerais. Addit ionally, despite the conidia of l'seudocercospora llelico11iae 
resemble those of P.fijie11sis in color, they arc wider and longer. 

As Helicvniocefll' was previously regarded a subfamil>• wi thin Mus11cerie we 
compared P. lrelico11i<1e with nine additional Pseudocercosporn spp. that have 
been recorded on Musncet1e. Pse11docercospom n55amemis Artanlou & Crous, 
P. indonesirma Artanlou &Crous, /l. musae-sapientum (A.K. Kar & M. Manda[) 
U. Braun & Mouch., l'.fengsh,memis (T.Y. Lin & J.M. Yen) J.M. Yen & S.K. 
Sun, P. musiwlo U. Braun, P. vmiiaiae (Chupp & Linder) U. Br<1un & Crous, 
P. mmae (Zimm.) Deighton andJJ. eumumeCrous & Mour., can be distinguished 
of P. J1elico11iae by having shorter conidia (Chupp 1951, Hsieh & Goh 1990, 
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I'm• 3- ~. l'u,.,/r,cer<ospor" l,dic,mi"~· 3. Leal blight on~ &ewl'<' ly infocted pl~n t 
lead ing 10 le~f de~1h. 4. ])flai l <>fNight .,ymp1on1 cover i11g tlw role le~f .,urface 
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I'm, S- 6.1'$.-~,lourmspora l,diron""' (VIC3l221. hololype) 
~. f ucicula1e comdiophorcsw,th,11.:onspicuou•ronidiogl'llOU•cells. 

6.C)1indrica l conidiawi1h1ruocall'iooompicuou1hila. 
Sc.oJcb.ir:l01un. 

Braun cl al. 1999, Crous & Mourichon 2002, Ananlou ct al. 2008), while 
P. lo11gispora Ar,..anlou & Crous has narrower conidia (Ananlou ct al. 2008). 
Hence, the introduction of a new species is undoubtedly justified. 
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Al>stra.t - Tr,lo,;tornagm,ilipes i, reported for the fml time in the Anieric~s. Since this 
>pKie,wa,onlyknownintht'lyp,,JornlilyofS<JulhAfrica,lhi,ri,cor<lfrornMi,xico 
rcprcscn1S1hc sc.:ondwor]Jwi<lc. Obscrvationsofmacro-and mi cro:1COpicchara.:tcrs 
for the holotype ~nd Sonoran collection are presen1M. SEM photomicrographs 
illustrali11gspon:urn~n1eula lion drc indudcJ. 

Ki')' wor,.b - Ag,mcotn)'Cetes, sas!trOnl)'Cet~s, chorology, tuonomy 

Introduction 

Wright ( 1987) included 138 taxa in the world monograph of Tulostoma. Some 
species such .is T. gmcilipes and T. porroricense J.E. Wright were only known in 
the type locality given in the monograph. T11/ostom11 portorice,rse was reported 
for the second time worldwide (Esqueda ct al. 1998), from the mycobiota of 
Sonora, Mcxi.::o. Here we report the first rc.::ord of T. gmcilipe.~ from North 
America, also from Sonora; previously, it was known only from Africa. 

'l\venty-seven taxa of Tulostoma have been registered in Sonora, Mexico 
(Esqueda ct al. 201 0). Some of them arc broadly distributed: T, fimbriat11m 
Fr., T. s111wmos11m (/.F. Gmd.) Pers., and T. p11/d1el/11m Sacc (Esqueda t'l al. 
2001), Other species have a restricted distribution: T, florid11m1m Lloyd, 
T. s11bmembra1111ce11m G. Moreno ct al., and T. mollavei Lloyd. This last 
species was found in the Pimica1c and Creal A11ar Desert Biosphere Reserve 
(Esqucdaetal.2006) . 
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Ti1losrom(l gmciliJJes was collected in a protected natural area of Sonora: the 
Sierra de Mazatin, which is located. in central region of Sonora and belongs 
to the Sonoran Desert Provin.:c (28°58'-29°30'N , 109°59'- J l0°33'W; ]NEG[ 
2009). A.:cor<ling lo the Commission for the Knowledge.ind Use of Biodiversity 
in Mexico (CONABIO), this area is an "island" of temperate biodiversity 
surrounded by the arid landscape of the Sonoran Desert (Arriaga 2000). The 
predominant vegetation type is subtropical s.:rub, with oak forest in the highest 
areas, and semiarid pfoins wi th mesquite scrub. This is the first report of a 
fungusforlheSierradeM.i1.a1\ln. 

Materials and methods 

"fhe specimen has been deposited in the macromycetes collection of the 
Centro de Estudios Superiores de] Estado de Sonora (CESUES). Obser\'ations 
of micros.:opic characters (e.g., spore dimension, including ornamentation) 
were made using a light microscope to obser\'e material mounted in Hoycr's 
medium. For ultra~tru.:tural studies (e.g., spore ornamentation .:hara.:teristics), 
the sample was prepared according to the critical-point-drying met hod ou Iii ned 
in Moreno ct al. (1995) and examined with a Zeiss DSM-950 scanning electron 
microscope. 

Taxonomy 

Tlllos tomagracilipes J.E. Wright.13iblthca Mycol. ll3c 125(198i) 

SP~CIMliNS EXA.'11NEO - Mtx.lCO. Soso11 • .: Mu nici palil )' of Ures. leg. C. Pina & 
A. Gut icrr~l. 18.Xll.2008, CESUES 9100. SOUTH AFR IC,\. No11T11~111< CAPE 

l.okc11bul)l;,leg.J.P.H. Aro<:h 18.934, 18.Vltt.1956, PREM 41.614. Holotypc. 

Spore sac 8 x 7 mm. Exopcridium membranous, cream coloured within and 
dirty cream outside covered by soil grains, persistent mainly at spore sac 
base (P1G. I). Endopcridium glabrous, little l'cil'ct surface under stereoscopic 
microscope, while isabelline. Stoma fihrillose -fimhriate, opening less than 
I mm diam., scarcely projecting lip ca. 0.5 mm wide, with a denticulatc aspect, 
surrounded by an easily seen brownish spore deposit simulating a coloured 
pcristome (l'!G. 2). Socket shallow, membranous with irregular margins, close 
to stem. Glcba ochraccous. Stem gracilc, yellowish to light brown, longitudinally 
suhstriatc, 14 x 2 mm, ending basally in a mycelial hulh (F1G. I). 

Spores 3.6- 4.9 x 3. 1-4.6 !Jill, yellowish, srnnulh undu I.M (Fig. 3), glohose, 
subglobosc to ellipsoid, guttulate, thick-walled, hilar appendage 0.5 x I 11m. 
Capillitium (Hg. 4) of 1.7- 3.8 !Jill diam., 0.5- 1.5 !Jill t hick wall, lumen visible 
to solid, flexuosc, scantily septate and branched, wall conspicuously encrusted 
with inorganic matter particles. Under SEM spores are vcrrucosc, with small 
and densely crowded verrucae (PTGs. 5- 7) that arc occasionally joined. 
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Fms.l - 7."J'r,/rulomagracili~s(CESUES9l00): 
1. B.lsidiome. 2. Spore .QC detail. 3. Spores uoder I.M. 4. Capillitium under J.M. 

5- 7.SporcsundcrSEM. 

HABITAT - Sandy soils, mesquite vegetation, under Pluwlotlwmn11s spinemms 
/\. Gray (Achatocarpac;me) among litter, during autumn. 
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OBSERVATIONS - "fhe Sonoran material was compared with the type collection 
ofT gracilipes kept in Pretoria (PREM) (P1Gs. 8- 9), which allowed us to confirm 
our determination. "fhe two basidiomes examined in that type (1;1G. 10) had 
very fragmented stems, but their bases arc in good condition. According to 
the remains, the stems were slender, ca. 1 mm diam., but it was impossible 
to determine length. In his original description, Wright (1987) describes the 
stems as up to 25 mm long, which fits well with the illustration included in 
the monograph (pl. XU V: 5). He also described the stems as ~gracile': a feature 
reflected in the name of the species. A notable bulbiform thickening (5.5 mm) is 
also observed at the base of one stem in the type. Stipe bases ofboth basidiomes 
arc covered by fragile mycclial remains that agglomerate sand grains. 

The spore sacs are small (6-7 mm diam.) and well preserved The cndoperidial 
surface is slightly velvety. Other rem.irkabk fr.iturcs in the type colkc1ion arc 
those of the stoma and exoperidium. "fhe stoma is fibrillosc-fimbriate, slightly 
projecting as a dcnticulate lip, concolorous. "!he exopcridium persisting on the 
base of spore sac;~ is typkally membranous, and externally covered by a hyphal 
layer mixed with sand grains. Spores 4- 5.5 µm diam., globosc to irregular, 
yellowish, subsmooth to slightly aspcrulatc under LM. Under SEM spore 
ornamentation consists of numerous low vcrruc::ae, sometimes slightly flattened 
(F1Gs. l 1-14). Capillitium 4-13 µm diam., uncoloured, thick walled up to 2-3 
µm, leaving an irregular lumen, and with scarce uncoloured septa due to their 
disarticulation. 

fo/os/orn,i 1111rvis~im1tm Long & S. Alum1d is closely rdatc<l but shows 
an almost indefinite fibri\Josc stoma and aspcrulatc spores (LM) with larger 
verrucae. ·1 he similar 'I: bertcromwm (LCv.) .Sacc. has a mouth that is mammose­
scutdl.ite to fibrillose when mature and basidiospores with conspicuously 
larger verrucae under SEM. With small basidiomes and almost identical spores 
even under the SEM, T hcrtcri Lohwag & Swoboda is a very similar species, 
which, however, differs notably from 1: gracilipcs in its mammose stoma and 
hyphal cxoperidium (Dios ct .iL 2004). \\'c could also consider the similarity of 
the spores of T. p11/cl1ell11m (which also has a membranous exoperidium), but 
its verrucae arc usually more flattened and sometimes united in short crests. 
8<'.sidcs, T puldwllum shows marnmos<'.-scutcllak stoma and more robust 
basidiomcs. 

ln conclusion, T. gmcilipes is easily recognized by the combination of the 
following characters: fibrillose -fimbriate to dcnticulate stoma, membranous 
exoperidium, spores that are subsmooth under LM and verrucose under SEM, 
and a basidiome that is minute. This second world record of T gracilipcs allows 
us to extend significantly the distribution area of the species. 
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NATIONAL HERRARlUM, PRETOR IA· 

MYCOLOG ICAL SECTION 

"°~'±.... 

Fms.8- 14. HolotypeofTr,/o,fomagm~ilipe<: 
8- 9 .Label,. lO.Ba, iJiomt'. ll - M. Sport's u111Ju SEM. 
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Introduction 

C/1011drogasrer Maire is a genus of sequestrate fungi characterized by enclosed 
hypogeous basidiorrnlla lhal bear a loculate glcba composed of lramal plates 
where basidia and basidiospores are produced (Castellano et al. 1989). The 
genus is closely related to Hys1emngi11m Vittad., from which it was segregated 
and differs in the lack of a distinct columella and presence of a mycelial mass 
covering the whole basidioma (Giachini ct al. 2000). Both currently known 
species arc associated with f:11u.1lyp111.< and possibly native to Australia bu1 have 
spread to many areas where E11calypr11s plantations have been established for 
forestry purposes. 

Cl1011drogastcr a11g11stisporns Giachini et al. , originally described from 
Australia, Uruguay. and southern Brazil (Giachini et al. 2000), is possibly the 
only South American record of t he genus. Clumdroga.<ter p1id1y;porn.~, the type 
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species, is so far known from the Mediterranean zone (Europe and Africa), 
North America, and Australia (Lago & Castro 2004). Recent studies on the 
biology and taxonomy of sequestrate fungi in Brazil and neighboring countries 
.ire scarce .ind limi1ed lo :.i few local revisions from Br.l"lil (Giachini c1 :.ii. 2000, 

Cortez et al. 2008) and Argentina (Nouhra et al. 2005, 2008). In this paper, we 
report the occurrence ofC. pacl1ysporns in southern Brazil. 

Materials and methods 

Fieldwork was conducted in a Eucalyptus suligna Sm. plantation at the Experimental 
Forestry Station (FEPAGRO), in the mLmicipality of Santa Maria, central region of Rio 
Grande do Sul State, southern Brazil (29°45" S, 53°43'W). The site comprises 280 ha 
for cultivation of native trees as llp11/ei11 /domrpa (Caesa/piniaceae). Se1m11 nw/tijuga 
(Cai!S-11/piniareae), and 1tlbeb11i11 spp. (Bigmmiacea,Je), and exotics as Hownia dulris 
(Rl111mn<1u<1e), PU11rmusx1Jcerifi,li1, (PUJtunrmme), Pim,~·(Pimlceae), and F:ucu/yplus spp 
(Myrtuuue). Soil is of the HapluJult type, which is J~"'l'· irnpcrfc<.:tly Jrai11cd anJ with 
lownaturalfcrtility(Abriioct al.1988,Strcckctal.2008).ClirnateissubtropicalhumiJ 
(Cfa) according to KOppcn's system. with mean temperature values for the warmest 
month higher than 22°C (Menegat 1998). Annual rainfall is about li69 mm, with rains 
welldistributcJthroughouttheyear(SchumacherctaL2008). 

Frcshbasidiomatawerecollectedandphotographedinsitu,thcnanalyzcJ macro­
and microscopically following l>rundrett et al. (1996) and Castellano et al. (2004). Color 
names and codes fo llow Kornerup & Wans.:her (I 978). Microscopic analysis of the 
basiJiomata comprised 30 measurements of each microstructure (basiJ iospores, basidia, 
and hyphae), which were drawn under a light camera. Specimens are JepositeJ in the 
herbaria of Department of Biology, •universidade Federal de Santa .\.\aria" (SMDB) anJ 
the Institute of Biosciences, · univcr,idade l'edcral Jo Rio Grande do Sl1r (ICN). 

Taxonomy 

C11ondrogaster pacl1ysporus Maire, Bull. Soc. Mycol. Fr. 40: 312, 1925. 

BASIDIOMATA hypogeous,8- 23 mm in width, 7-11 mm high, depressedglobose 
to subglobose, aggregated in clusters within a common myce\ium. PEniDIUM 
<I mm thick, greyish beige (4C2) when fresh, dull red (901) when bruised, 
glabrous or covered by scattered to numerous rhizomorphs. GLEBA composed 
by rmn-gdatinizc<l, rn<lially arrani;ed loculcs, greyish green (28C3) to dull 
green (2903) at younger stages, to finally olive (I F5) or blackish at maturity. 
RmzoMORPHS white, numerous, ar ising from several points of attachment in 
the basidiomata surface. CoLUMELLA absent. 

BASIDIOSPORES 12.5- 16.5 x 6- 9 µm (ornamentation excluded), subfusoid, 
ellipsoid to broad ellipsoid, apex and base tapered, some with a shortly 
rnucronate apex; sterigrnal attachment persistent at maturity; in KOH, they arc 
hyaline when young to finally pale yellowish brown at maturity; wall smooth 
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FIG, l-2. Ba1iJio111a!~ of Clw1.J1vg~,,~, /:>«J,y,J>vm,. (]. SulW<lchcr-192; 2. Sulzbachcr-196) 
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when young, becoming irregularly reticulate at maturity and of variable 
diamctcr(<3µm). 

BASIDIII monosporic, 31 -52 x 4-16.5 µm, hyaline, subcylindrical. with 
constricted base and apex, damp connections common, collapsed in mature 
specimens. Pn:JDJUM separable from the glcba, 2-layercd: a) external layer 
formed by yellowish brown, thick-walled, damped hyphae (1 .2-1 1 µm 
diam.) mixed with abundant so il particles; b) internal layer composed by 
hyaline, smoot h and thin-walled hyphae, compactly interwoven, filamentous 
to subglobosc 4-27.5 µm diam. TR11M11 30-100 µm thick, not gclatinizcd in 
young basidionldta, be.:oming gclatinize<l in mature specimens, consliluted of 
hyaline, smooth, thin-walled, and compactly interwoven hyphae, 3.2-5.5 µm 
diam., damp connections rare. 

D1 ~T K1~ uT1mi, Austr~ lia and United States (Boughcr & Ldicl 2001), )\orth Africa 
(laKO& Cas1ro2004), Spain (LaKO & Castro 2001, Morcno-i\rroyo ct al. 2005). Portugal 
{Calonge & Vidal 2lXXl) , Fr~nce and l1 aly (Lago & Castro 2004) . Probably widespread 
withcu,...Jypll rcc,. 

SrECIM E" EXA~11,-; F.o: llRAZIL Rio Grandcdo Sul: S.nta Maria. Boca do Mon\c District, 
Fst~,;;ln Fxperimental de Silvicuhura-FF.PIIGRO, 21 April 2009, leg. M.A .. ~u/d,a.Ju:r 
191 (SMDB 12.920); jl,iJ .. 06 May 2009. kg.M.A.S,.1:cbtidier 192 (SMDB 12.921); ibid. , 
JU July 2009, leg. M.A. Si,kh«dier 1915 (SMDB 12.922; lCN 154459). 

COMMENTS - The genus Cho11drog11stawas considered in the past as a member 
of the !\1ehmogastmceae E. 1:isch. (Zeller 1919), Hystem11gi<1eeae E. Fisch. 
(Bougher & Lebel 2001), and Clw11drogaMmce,1e Locq. (Giachini ct. al. 2000). 
However, molecular phylogenetic analysis places the genus is currently placed 
in the Me.,ophdli,1 ce11e Ji.ilich of 1hc Ny;terimgia/e_, K. Hosaka & Castellano 
(Hosakaetal.2006). 

Clwndro[iaster pacl1ysporus, originally described by Maire from Mauritania 
(Africa), constitutes the type species of the genus, which until recently was 
considered monotypic (Giachini ct al. 2000). Although it is associated with 
widely cultivated F.uwlyptu.1 spp. in the world, this species has been poorly 
documented, probably due to its underground crypt ic habit, as most mycologists 
pay little attention to hypogcous fungi. 

As for as we know, th is is the first record in South America. Cho11drogw;ter 
a11g11stisporus, which has been reported from southern Brazil, Australia, and 
Uruguay (Giachini ct al. 2000), differs from C. pac/1ysporns in the narrower 
basidiospores (I0-15 x 1- 5 µm) covered by a less coarse o rnamentation and 
the presence of mostly bispo ric basidia within the glcbal locules (Lago & Castro 
2001). In contrast to our specimens, which were collected under E. salig11a, 
C. rmgustisporus has been found under E. drmnii Maiden in southern Brazil as 
well as several other Eucalyptus species in Australia (Giachini et al. 2000). 

Lup.ilini c1 .ii. (2008) character izc<lsoulhcrn Brazili.in strains ofC. m1g11st­

isporus through mycorrhizal morphotyping and ITS (rRNA) sequences. Their 
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Fm. 3-5. C/wndrogaita pad,ysporu& 3. Ptri<lium. 4. B~si<li~ . 5, Gkba slrU<:lurt'. 
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Fm.6-8.Cho11droga,1erf>"d,yspo,-w. 
6. lmmaturc basidiospore,. 7. Mature b,asidiosporC'i. 8 Detail of the hymellium aJ1d trama. 

results supported strong relationships among other taxa in the gomphoid­
phalloid cladc (e.g. Gtwtieria. G/oeoca,rt/111rd/11s, Comp/ms, Hystern11girm1, 
Ramnria, and Spl1<1eml•olw). In two rc..:cnt mok.:::ular phylogcographic studies 

of Hystera11giales, Andebbia pachytlirix (Cooke & Massee) Trappe ct al. clustered 
with C. m1~mtisporus and C. pnchysporus, suggesting a close relationship 
bctwccnthcm(Hosakactal.2006,2008). 

The present report from southern Brazil considerably extends the known 
world distribution of C. padiy.1poru.1. The new rc,;:ord arises from ongoing 
investigations ofhypogcous fungi associated with Eucolyptus in the state of Rio 
Grande d o Sul. As this research progresses, we hope to provide additional data 
on their diversity and biology. 
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its Phialophora-like anamorph in native forests 
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,\bst ract- Surveys offungiassocia1eJwi1hstaineJ,·ascularlissuei 11kiwifruitvincs in 
New Zealand has·ccons istcntlyrcwalcdP/,ia/op!,o,... .[jkcfungi. Phylogcncticanal~scs 
ba"-'CI on D~A•"'J""'""" haw,hown most of1hese to be Leotiomy,wes. Thc 1elromorph 
of the most common sp, . ..:ies isolated from stained kiwifruit wood has bttn found on 
faUcn wood in native forcrn. and it is dcscrikd here as N,Wulf{aria all,,, sp. nov. Other 
spe<:ies isola1edfromkiwifr11itwood ma1chedCadop/1omandMolli,iaspp. repor1ed 
from similar iymptoms from kiwifru it and other ho,;u in other countries 

Ke)' "·ord5 - ,·ascular stai ning. pathogen, Actinidia delicios,, , phylogen y. 
P,',ro,,cr~m,m 'o,m 

Introduction 

Discoloured and decayed wood is common in the trunks or kiwifruit 
(Actinidia deliciosa) vines more than about IO years old. The stained wood 
symptom is similar to that recorded in Italy where a number of fungi including 
Plweoacremo11iwn spp. and Plrialoplwrn spp. were isolated from diseased trunks 
(Di Marrn ct al. 2000). Surveys in New Zealand of fungi associated with these 
symptoms revealed several common Phifllophora-like spp. (e.g. Manning et al. 
2003, Manning & Currie 2007). Subsequent DNA sequencing showed them to 
represent Leotiomywtcs, several matching described or known Cadoplwra spp. 
(unpubl.data). 
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Garns (2000) proposed using the genus Cadopllom to accommodate some 
of the leotiomyccte-rdated Plrialoplwm spp. and Harrington & McNew (2003) 
clarified the taxonomy of these species. Based on ITS sequences, New Zealand 
isol.ilcs from kiwifruit wood m.itch C11doplwm foteoolivacea (e.g. Gcnb.ink 
accession HM 116748), Mollisia dextrinospora (e.g. Gen bank accession 
HMIJ6716), and an apparently unnamed dadc that includes "Cadophorn 
mdinii"scnsu Prodi ct al. (2008) but isgeneticallydistinct from the ex holotype 
isolate of C. mdiuii (e.g. Gcnbank accession 11Mll6752). This last species 
has been rcpurkd from wood and ruu1s of various lrces from Europe as Dark 
Septate Endophytc ITS Haplotypc ][] in Griinig & Sieber (2005; Gcnbank 
accession number AY664502) and as Plii11loplwm m11lorum aggregate in Lygis 
ct al. (2005; Gcnbank accession number AY787725). 

Phidloplwm-likc anamorphs arc spread throughout the Leoliomycetes. 
Examples discus:,cd by Garns (1980) included representatives from 1hc families 
Nelo1iaceae, Dermateaceae, Nyaloscyplwcet1e, and Sc/erotinitJCeae. Later authors 
have linked the Phfriloplwm-like genera Catenu/ifem and Phialoceplwla to the 
lcotiomycctc genera Hyplwdiscus (Hosoya 2002, Untcrcincr ct al. 2006) and 
Mollisfo (Griinig et al. 2009) respectively. 

In this paper we report a Phialoplwm-likc kotiomycctcanamorph associated 
with a new Neobulg11ri11 sp. The anamorph has been found in cultures grown 
from ascospores from apothcda collected in native forests and it is also 
commonly isolated into culture from diseased kiwifruit wood. 

Methods 

A survey of kiwifruit (Actinidia deliciosa) in 38 orchard blocks in South Auckland/ 
Waikato ( J 5). Bay of Plenty ( 15), Hawkes Bay (2), Nelson/Golden Bay (4), and Kcrikcri 
(2) was carried out between 2002 and 2007. Samples of wood from symptomatic and non­
symptomatic trunks wcrc taken using a 4 mm diam core borer and small pi.xcs of wood 
from these placed on Difeo potato dextrose agar plates (PDA) with streptomycin and 
pcnicillinGaddcd.Thcfungii,olatcdwcrcgroupcdonthehasisofcllhllralappcarancc 
and micro-morphology. RcprL-.;cnlalive isolates were stored as a working collection in 
10%glycernl al - 80"Caud lalerpla.:cd in perrnaneul storage in liquid nilrngen in the 
ICMP culture collection, Landcare Rcs.carch. Auckland. DNA sequences were generated 
from these isolates following the methods below. 

Apothecia were collected during a survey of wood rotting fungi in native forests 
(l'aLdus ct al. 2006). While the collections were still fresh, ascospores were shot from 
livingapothcciaontoagarplatcs;germinatingascosporcswcrctransfcrrcdtoncwplatcs, 
and follow ingadcquatcgrowth,culturcswcrcplaccd in permanent storage in liqtlid 
nitrogen in the lCMPculturccollcc!ion.Collcctionswercdricdanddepositedinthe 
New Zealand Fungal 1-lerbarium (PDD). Macroscopic appearance was described from 
field notes and fromdriL>d herbarium material, and microscopic features described 
following rehydration ofherbarium material in 3% KOH with Mcltzer"s reagent added. 
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fAui.i; 1.CollcctionsuscdtogcncrateDNAscqucnccsforF1G, :?inadditionto 
those from Wang et al. (2006b). with Gcnbank access ion numbers. 

llyphodi,cu, 
h)'ltr<:niopJ1i/M, 

/fypJ,r,1;..,. _, 

hpt1<niophi/M, 

Holol)'I"' 

~u. 
ITS 

HM1 l07M ICMP 1710'/. ll!0.'!4. IIIOS5. 1~197. IMON>!, 
HMl l074S, lsc»9from\W,vinifm,1,·oodand!CldP 

DQ127258. 

DQ12725S, 
PQ227Z58 

HMll0762 
HM116716 

HMI I07~ 1 
HM116745 

HM1 1~78 1 
HM11678J 

DQ257.l64, 

DQ157JM, 

DQ257.l65 

\&l92fromJ\Wnidi<Jdelici""1wood ha,·e 

m,tchingSSU.ITS. andLSU .. q:1<nce, 

ICMP 17107.l7108, 17110. 17 l l l . 17112from 
Am~;Ji,,ddic,,,..,""OOd ha, .. matching!TS 
><quence,(othcrgen<>nOt,ampled) 

ICMP17lll,17114, 1711~. l ro7J, 18074 
\8075,18076,18077,18078.18079.18080, 

fromA<lir. id,~dtlO:i<,,.,woodt.>V<mal<hing 

ssu.rr:..andTSU""!'"""" 

ICMP 18J95tromfall<nwood inn, tl\-. for<<I 

h..,.m,!ChingSSU.ITS.anJLSliKquenc .. 

Ind,ca1e,..,~uencesgrneraled a., p;,.rlo(lh1S>iuJy 

' CUP; Comcll Plant Pathology Hcrbarium, Comcll Univcr>ity. hhoca, USA. CBS; Ccnm,alburcau ,-oor 
Sd,immdcuhuru, Utr<<ht, Th< Netherl..nd,. !CMP: lr.ternational Coll<ction of Mkroorgani,rru from 
Pl,nt" Land<are R<><,.dt. ,lucirJaJ\J, Kew Z.:ll<nd MU(1; L,Ju>trial Fut>gi & Ye~,i. VJil.ction, Bd~ian 
Co-ordinated Coll «lions of Mkro·organ i,ms. Belgi um. UAMH: Uni,-eroily of Alberta Microfungus 
{'.ollection andHtrharium,Alb,rta. Canada. 

Apotheciawere sectioned at about JO µrn thickness using a freezing microtome. and 
scctions"'crcrnountcdinlacticacid. 

DNA was Cl{tracted from mycelium from cultures grown from both apothccia and 
stained wood using REDExtract-N-Amp Plant PCR Kits (Sigma, USA), following 
manufacturer's instructions. ITS scqucncci; "'ere obtain~d following the methods of 
Johnston & Park (2005). Amplification primers for ITS were JTSI and JTS1 (White ct 

al. 1990); for small subunit ri bosomal VNA were NS l and NS6 (White ct al. l 990). and 
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for the large subunit ribosomal DNA were LROR and LRS (Buny-..1.rd ct al. 1994, Vi lg-..1.lr, 

& Hester 1990). The sequences newly generated for th is paper (TABL6 I) have been 

dcpositedinGenbank. 

DNA sequences were aligned using Clustal X (Larkin ct al. 2007), then checked 

and edited mamml lr ,\ R;,)·csian tree was cslimalcd in MrBa)·es 3.1.2 (l·h1clscnb~..::k & 
Rnnquist 200 1. Ronquisl & Huclscnh~..::k 2003) with gap~ l rcal<,d as mis.~ing data. using a 

partitioned model. where each portion oft he rDNA was assigned a model selected using 

the AIC method in MrModdTcst 2.3 (Nylander 2004). lhc model selected for the l8S 

and 28S rDN A was GTR+l + I' and for the 5.8S rDNA was SYM+I+I'. The data set was 

run with 2 chains for 10 million generations. tnxs sampkd ever)· 1000 generations with 

a burn-in of 10%. Bayesion posterior probabilities were obtained from 50% majority 

rule consensus trees. ln addition to the spi...::ics recorded from New Zealand, taxa for the 

analysiswercsclectcdfrom\Vangetal.(2006b)toreprcscntgcncticdiversityacross thc 

Helotiales, plus the Phialoplwra-likc species cited in Untcrcincr et al. (2006) and Grlmig 

etal. (2009) 

Ncobulgaria alba P.R. Johnst., D.C. Park & M .A. Manning, sp. nov. FIG. 1 
>1Yco n11sK MB 118281; GEsBM<K HM, 16781, HM, 16782. HM, 1678J. 

Ab ~<'<Jbulgaria pura ilsuoparis (5- )5.5-6 .5 ~ ) - ) .5(-4) I"~, aporl,aciis brnu11eis 
di_ffm:11s 

fnmc11T1os: New Zealand, vie. Ru otahuna, Ta rapouna mu. ridge toward, Mangapae Oll 
w,;:,1crnsideofroad.onfalle11de.:ortica1c-dwooJin1crmixedwith Rmdli"i"ascomatd , 
P.R. Jolmston (02022) & RC. Paulus, 13 Oe<: 2006, (Holotn>e: POD 91753: rnlturc 
grownfromholo1rpe,ICMPJS394) 

ETYMOLOGY:alba, referstothecolourofthe coloniesonagarisolat ionplates, palerthall 
1110,tof the othcrfungicommonlyisolaled fromdir,colouredvas.:ul~rtiosue. 

Apothecia forming on decorticated wood; up to 3 mm diam., substipitate, dull, 
dark brown, glabrous; when dry rccepta.:le dark brown, hymenium greyish­
brown, stipe dist inctively flattened. Ectal excipulum with 2 layers; outer layer 
35-10 µm thick, comprising hyphae 1.5-2 µm diam. widely spaced in hyaline 
gel, oriented more or less parallel to re.::eptade surfa.::e; inner layer 30-35 
µm thick comprising more or Jess parallel rows or broad-cylindric cells 5-7 
µm diam. with walls thin, pale brown, nongclalinous. Medullary excipulum 
comprising a tcxtura intricata of hyalinc hyphae 2 µm diam. irregularly 
oriented and tangled within a hyaline gelatinous matrix. Subhymcnium tcxtura 

FIG. 1. Nrohu/garia a/OO(A, C-F, POD 91753, holotype; II, 1'00 9 1754; G-J. JCMI' 19075). ,\-B. 

Apoth~>cia (dry). C. Apothccium in wrtical >ection. D. Apothc.:ium in wr1ical saction, ddail 
of inner and outer eel.JI excipulum layers with hyph3e rcgufarly oriented. and mcdullary 
exciplllumwi!h h)1lh3e irr'{'gularly oricnkd. E. Paraphysesandasci. F. Asci andascospores. 
G. Conidiophon:s and conidiogenows cells from PDA culture$. II. Conidiogenous cells and 
conidia from POA cultures. I. Bonom of 20·day·old colony on PDA. /. Top of 20·dar-old 
colony on l'DA. K. Stained kiwi fruil wood from which Xoobr,lgaria alba was isolate<! 

Scale bars; A- B "' l mm; C " SO µm; D- H " 10 µ111. 
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intricata, nongelatinous, comprising hyphae with pale brown cell contents. 
Paraphyses 2-2.5 µm diam., undifferentiated at apex, about same length asasci. 
Asci 70-110 x 5-G µm, cylindric, tapering slightly to the subtruncatc apex. wall 
thickened .il apex, .imyloid plug in the inner half of the wall, more intensely 
blue to the inside of the wall, 8-spored, uniseriate. Ascospores (5-)5.5-6.5 x 
3-3.5(-1) µm, broad-elliptic, symmetrical in both planes, 0-septate, hyaline. 

Anamorph in culture. Cultures on Difeo PDA 60- 70 mm after 20 days, 
aerial mycclium white, fine, cottony, quite sparse, pale brown agar surface 
visible lh rough lhe mycelium. Culture pale yellow-brown in re\'crsc, p.ilcr 
towards the more or less entire margin. Numerous small drops of more or 
less colourless conidial ooze scallered across surface of colony. Conidiophores 
penicillate, hyaline, cylindric basal cell I0-15 x 3-5 µm, with 3-4 levels of 
2-3 times branching. cylindric cells arising from the basal cell, ending in a 
terminal co11idiogenous cell. Conidiogenous .:ells 6- 8 x 2.5- 3.5 µm, more or 
less cylindric, tapering near apex, with single, apical conidiogenous locus, wall 
thickened at conidiogenous locus and with flaring collarette. Conidia hyaline, 
broadly ovate to subglobosc, 4.5-5 x 3-3.5 µm. 

Anm Tl<l ,1.r r:1>1 ~" AMI~ n - t\' w 7calan ': C l>orne, ·c Rua1ahuna , T 

Waiiti. on fallen decorticated wood. P.R. folrnslon (02031) & B.C. Paulus. 4 D<,c 2006. 
(l'l)I) 91754. [CMP 18395). lluUer, vie. Reeetton. Maimai Cre.!k, on decorticated wood 
inrnnningw:iter.P.R.Johns!<ln(D1377).40c119'lg(PDD?Oll61).Auckla!1<1:\\'ai11ku. 
on Actitiidia deliciosa'I [ayward: $WOiien 1runb of living vines, M.A. Manning (MM42) , 
2 l Mar 2002 (lCMP 18072); l\"aiuku, on Mtiuidia deliciosa 'Hayward;,wollcn trunk, of 
living \'ines. M.A. Manning (MM43), 19 Mar 2002 (lCMP 1M7.1): Waiuku, on Acriuidia 
ddicio,a ·1 layward'. ,woUcn trunks ofliving,ines, M.A. Manning (MM44), 15 Mar 2002 
(lCMP 18074), South Auckland. on ;\ctinidia del,ciosa 'Ha)'ward', '",;illen trunks of 
li\ing vines. M.A. Manning (MM48). 22 Mar 2002 (ICMP 18077); South Auckland.ml 
Actinidiaddiciosa 'Hayward'. swollen trunks ofl i\"ing vines, M.A. Manning (MM49), 22 
Mar 2002 (JCMP lll0?7); l'ato,nahoe, on Ae1midia deliciosa "HaJwArd'. swollen trunk§ of 
living ,·itl<.'S, M.A. Manning (MM42l). 22 Mar2002 (ICMP lSO?i). Ndson. on ;\criuidia 
ddicio,a ·Hayward'. swol len trunk, of li,·ing,ine., M.A. Ma11ning (MM IOI) , 8 Dec 2001 
(lCMP 18080). Waikato, l'ukekawa. on Actit1idi" delici<m, 'Hayward', ,;wollen trunks 
uf living ,'incs. M.A. Manning (MM46). 19 Mar 2002 (ICMP 18075), Puhkawa. on 
Acti11idiaddiciosa 'Hayward'. 51,,;illen trunks ofl i\"ing vines, M.A. Manning (MM4?), 19 
Mar 2002 (ICMP 18076). Bay of Plenty, Te Puke. on J\c/i,ridia d~licwsa "lia)ward' tnmk 
Jcc..iy, M.A. Mam1ing (MM468), 13 Jul 2006 (ICMP l?ll4); TauranJ!a, on Acliuidia 
ddicio,a 'Hayward ' trunk decay, M.A. Manning (MM493). 23 Mar 2007 (ICMI' 1711 5); 
Te Puke. on Actit1idi,,deliciasa'Hayward· trunk decay. M.A. Maiming (MM494). 20 Mar 
2007(1CMP 17113). 

NOTES -Eleven species have been described in Neobulgaria (Index Fungorum 
2010) - N. w liciformi~ Kilkrm., N.f,igiuea (Peck) R.iilv., N.fi,lir1ceo1 (Bres.) 
Dennis, N. lil<1ci11a (Wulfen) Dennis, N. marg<1riroidea Killerm., N. orien1<1/is 
Raitv. & Bogacheva, N. pan-'att1 V.P. Tewari & Ram N. Singh, N. premnopliifo 
Holl-Hansen & H. Roll- Hansen, N. pura (Pers.) Petr., N. rupicola \I.I'. Tewari 
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& Ram N. Singh, and N. m1d11ta (\\'.G. Sm.) Spooner & Y.J. Yao. The decision 
to describe N. alba as new is based in part on its genetic distinctness from 
wlkctions putatively representing three north-temperate species, N. p11rn 
(DQ25736'1), N. ji.,/iricr.11 (NPU45143), .ind N. premnopl,i/o (NPU45445), .ind 
in part on its geographic range. The 185 rDNA sequences of the three Northern 
Hemisphere collections differ from each other by 1-2 bases, whereas N. alba is 
8bascpairsdiffcrcnt. 

Based on published descriptions, all of the described species differ from 
N. llll!il variously in ascospure si1.e and septation, apo1hecial sl1ape and size, 
and pigmentation in culture (Dennis 1956, 1971, Killcrman 1929, Lizol't ct al. 
1998, Raitviir & Bogacheva 2007, Roll-Hansen & Roll-Hansen }979, Seaver 
1961, Tewari & Singh 1975). 1:rom the illustrations of "lewari & Singh (1975), 
N. rupicofo appears to have the apothecial anatomy of A:,cocoryue. From the 
description provided by Ocnnis (1954), based in part on material collc..:kd 
in tropical America, N. alba is very similar to Ombropliila microspom (Ellis 
& Evcrh.) Sacc. & P. Syd. However, Dennis (1954) described the asci of 
0. microspom as being barely thickened at the apex and as having an indistinct 
amyloid reaction. Lizoll ct al. (1998) regarded 0. microspow as a synonym of 
N. pura, a good illustration that species limits within the genus remain confused. 
Genetic studies on authentically identified specimens are needed to resolve the 
relationships between species of this genus, and of those that have been placed 
inOmbrophila. 

Di~cus~ion 

Common in living wwd of m.iture kiwifruit vinc:s but found .ilso in native: 
forests, the genetically distinct Neob11lgnrin nlba is assumed to be a native New 
Zealand species that has moved from natural to human habitats. Data from 
Johnston (2010) show that many putatively native species of fungi have moved 
into modified habitats and formed associations with exotic host plants. Although 
rc:prc:sc:ntc:J by only thrc:e colko::1ions from n;itivc: forests, this nrncrnscopirnlly 
insignificant fungus is assumed to be widespread in New Zealand forests. Its 
occurrence on kiwifruit suggests that it will have a naturally wide host range. Its 
biology in native forests is likely to be similar to that in kiwifruit orchards - as 
well as being apparently saprobic on fallen wood it will probably be found also 
in association with Jis..:oloureJ wood of living trees. 

In New Zealand kiwifruit orchards N. 11/b11 has been found almost exclusively 
in association with swollen trunks and stained wood, with only one isolate from 
symptomless wood (Manning ct al. 2003). Following inoculation of healthy 
wood ofkiwifruit with N. alba, the fungus was subsequently re-isolated 8 months 
later from st;iined tissue surrounding the point of inoculation (unpublished 
data, M.A. Manning). Less commonly isolated from the same symptoms 
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were putatively novel Phm:o,icrcmoni!lm spp. (e.g. ICMP 18093, Gcnbank 
HMI 16770, HM! 16776; JCMl' 18094, Gcnbank HMI 1677 1. HMI 16777) and 
C"doplsom spp. (l:1G. 2 and TABLE 1). C"doplwm and Plweo(lcremo11i11m spp. 
have been isolated from similarly discoloured wood in Italy, \Ind plllhogenicity 
tests again showed that they caused the symptoms (Di Marco et al. 2008). Field 
observations suggest that these fungi are unlikely to cause stem death, but they 
do impact on fruit yield. Fresh weight of fr uit from New Zealand vines with 
disease symptoms averaged 12.6 g less than those from apparently healthy vines 
(Manning&Curric2007). 

The fungus from New Zealand kiwifruit has in the past been referred 
info rmally to ~Phialoplwra alb"" (e.g. Manning et al. 2003, Prodi et al. 2008). 
Pliialophora alb,1 was described from diseased wood by van Beyma (1943). He 
described a fungus with subglobose conidia, 3-4 x 2.7 µm, similar in size to 
Neolmlg11ria ,.dha, but the ITS sequence from the type specimen (CBS 11 2.43, 
Genbank accession number HM! 16755) showed it to represent a Paecilomyces 
sp. 

The genus Neob11lgaria is characterised by the excipulum having a layer of 
non-gelatinous, cylindric cells sandwiched between gelatinous tissue to both 
the inside and outside. ·n1e outer gelatinous layer comprises narrow hyphae in a 
thick gel matrix, oriented more or less para lid to th!.' receptacll.' surfacl.', wh!.'reas 
the inner layer has hyphae irregular in orientation and less widely spaced in 
gel. Some species placed in Ombropliil<i have the same excipular structure (e.g. 
0. microspora as illustrated by Dennis 1954) and several authors have discussed 
the possibility that the two genera may be synonyms (l.'.g. Carpl.'nter 1981, 
Dennis 1956, Vcrklcy 1992). B.nal & Krieglstcincr (1985) placed the genera 
in synonymy, recombining the type species of Neobulgarin in Ombrophila. 
However, the only genetic data available for the two genera indicate that they 
should be retained as dist inct. Ombropl1ila belongs wi th some Nyme:11oscyplms 
spp. in what Wang et al. (2006a, b) suggested could represent a 'core'/ /e/oti<iceae: 
sensu s1rictn chide, while Ne:ohulgaria forms an unnamed clade wilh nlher 
genera with highly gelatinised excipular tissues, including Ascocory11e and 
Clrloroscyplw. Additional Ne:ob11/garfr1 sequences generated as part of this study 
support its position close to J\scocoryne. 

Phylogenetic relationships of kotiomycete fungi with P/1ialoplwm-like 
anamorphs remain poo rly resolved (FIG. 2). As suggcslcd by Griinig et al. 

F10. 2. 50% rlldjority-rulc consensus phylogenetic t ree based on Baye,ian analysi, of l8S rDNA. 
5.8S rDNA, and 28S rONA .-.,gions. Details of tax., wit h voucher numbers before the names arc 
providedinTablcJ,aU 01her!axaarcfromWange1al. (2006b).Baresian poste ri orprobabili tics 
areshm,cnabon,thcedg,,,,anJthosegreatcrthan95%areifl<licat~.,_1wi1hbolJtines. lnformal 
clade names marked with • follow Wang ct al. (200&>) and !hose marked with , arc cladcs 
comoiningwood-,1ainingfungidiscussed in1hispaper.Smearl!<inae,basaltothemonophyle1ic 
Lrotio,ny.etc,inWangc! al.(2006b)wa1s,;:k.:tedas !heou1group. 
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(2009), Phin/oceplwla, Acep/111/a, and their newly described genus Pluieomollisin, 
belong in the Vibrissea-Loramyces cladc of\Vang ct al. (2006a). ln our analyses, 
C(ldoplsom forms a poorly supported sister relationship with the Vibrim:11-
Um1myces cl.i<le, and lhe position of Hyplwdiscm remains unresolved amongst 
a group of the Wang ct al. (2006a) cladcs including the Vibrissea -Lommyces, 
Mitrufo, Hyme11oscyplms, and L,1clmum clades (FIG. 2). 
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Al>stract - A new 5J'CCies of Owno.'}lermum, Ck ,e/o,,.m, is described OOsed on the 
presenceofconidiomata l setaeanddifforences in conidial ,iu andshape. 'Jhi1spcc,cs 
occur.,nnMangiferai,ulica(,1,ra,cardia.::ea.,)collectcdfmmBhimaShankarfnrests 
intheWe,ternGhatsofMahara,htra, lndia. '[hepre,enccof crn1idiomatal setaei,a 
unique charadcrthal d ifforentiate,this,pecie,from1tfa1edtaxa. 

Kc)· word, - anamorphic fungi. Efibu/ub.,,iJiu,~. S..-buci,,u/~, 

Introduction 

D uring July 2009 a survey was w nduCled lo explore the microfungal divusil y 
in the natural forests of Bhima Shankar situated in the northern part of the 
Western Ghats, India, at J9"10'00M- 19"12'09"N 73"29'16"- 73"38'06ME with an 
altitude of945 msl. ' lhe forest types arc mainly evergreen and semi-evergreen 
with rainfall up to 6000 mm per annum (Janardhanan 1966). An unusual 
Clwe/uspermum species was found on fallen leaves of M1mgifem /lldirn . The 
presence of gelatinous conidiomata, holoblastic sympodial conidiogcnesis, and 
cylindrical, non-septate conidia ,,.,_.ith tubular appendages arc the distinguishing 
features of the genus Uwetospermum (Sutton 1980; Nag Raj 1993). Species 
of Clwetospermum are recorded world,\idc as common saprophytes isolated 
from freshwalrr and lillrr. Sequences of 1wo species of Clmelosperm11m 
suggest that members of this genus arc basidiomycetes in the order Sebaci11nles 
(Rungjindamai et al. 2008). The anamorph-tcleomorph relationship between 

• Correspo ndiJ1g author 
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Chiietospermum and a known species of Sebaci111iles, Ejibulobasidium dlbescens 
(Sacc. & Malbr.) K. Wells, was suggested by Wells & Bandoni {2001) and 
wnfirmed recently by Kirschner & Oberwinkkr (2009). Clweto~perm11m 
sr.tornm, which differs from the olher five species described in that genus based 
on the presence of conidiomatal sctae, cylindrical or \I- and Y-shaped conidia, 
and number of polar appendages, is described as new to science. 

Materials and methods 

Conidiomata of the fungus were isolated from the lower surface of fallen leaves 
and observed under a Nikon Binocular stereo microscope (Model SMZ- 1500 
wilh Digi-CA ,\-1, Japan). The serial dilution method was used to isolate this 
fungus (Promer & Schmidt 1965) and the hyphal clements from the growing 
margin of the pure colonies developing from single spores were transferred to 
new Potato Dextrose Agar plates (PDA). for morphotaxonomic studies and 
photomicrographs an Olympus CX-41 (Japan) microscope was used. Conidia, 
setae, and conidiophores were mea~ured using an ocular micrometer. The 
growth patterns of the colonies were also studied on different culture media 
viz. Czapek Yeast Autolysate Agar (CYA), Malt Extract Agar (MEA), Potato 
Carrot Agar (PCA), and PDt\ (Himedia Mumbai, India). Development was 
also observed on modilied 2% agar media (2 g crushed autoclaved mango 
leaves mixed in 2%agar). The specimens were deposited in Ajrekar Mycological 
Herbarium (AMH) and I he culture was accessioned and preserved in National 
Fungal Culture Collection of India (WDCM-932), Agharkar Research Inst itute, 
Pune,lndia. 

Taxonomic description 

Clmetos[>enm,111 setos11111 Rajcshkumar, S.K. Singh & P.N. Singh,sp. no,·. 
Mvr.oRA ... 1<MR515508 l'L AT~.s 1,1 

Foliico!". Co1tidi01,wt" pyu,idioi<Wil, JQ{) 750 J•m di<lm., suPCpid,>r11wlUi, primum 
immer"', fililremo en,mpeJJli<l, gel<lti,w"', niwatul cn,mea o,bi hwllida,palllidebrnt111M 

adatrob"'"''"""bi,icca. Sd«c11w,si11<li<sl20- l32µmlo11g;ze,Sµml.,1,:,eadb..,itt1, 
p,,lliJa.,..,Jatrobn,1111c><'e,_.:ra,!a1im ro11/racl<lever,;us<'pium,aro,,.;,,.,1.,e, cr<l<Sihmic"t"e, 

wlirariae wl bi11<ltim, l - 2 ·Y flflf<le <'If ba,im. C.midiop!wra mmosa, hy,,lina, laevia. 

C.,/lukco11idioge,rnrcyli,1rlmc<'t',lw/obl..,tic<lr,sy,11po,liab,co11idi"mu..·i,.,,,.mp<',ft'm 
/ermi11ali;z i1tlcrdum /;ztemlia, I ,J in f;z~iculis. Cot1idi;z unicdlr,lari", ~ylit1draw, wl 
,,ariabi/iai11form,a,r,>e/awl r11rv<l,!1yaliua,/aevia,1l"1"•lar<l,apiuobt11"', ll- 29(-40) 
x,1A- lpm.Appwdicesr,,l" ,·e;,t1<mmttW>U<C,tuhulare;,2- S,pmixio,p,i,:J- 4,l.5- 12.5 
µml,mga.,. 

PLATE l. O,aeto.<permum ,e/amm (holoty~). a. lfabi!. b- c. Conidioma!al setae. d. Conidion1a1al 
>dae and conidia. e. Conidiophores branching and conidiog~nous ccU~- f. Conidial Jc,·~lopnienl 
g. Matur~ conidia with al'l''!lldag~s. h- k. Br~nchcd and irregularly sha\led conidia with 
appendagt,,.Bars:d • 50fltn;e- k • l0flm. 
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ETYMOLOGY: from Latin ,d os11, reforring lo !he cooidioma!al sclae present in !his 

lloLOTYl'E: India, Bhima Shanbr. We,tcrn Ghat,, Mahara~hl ra. on fallen lea,·e, 
of Afo11gifm, imlica L (Amuarc/i,.uae) 30 Nov 2009, KC. Rajc,hkumar. AMI-I 9299. 
(Ex-lypc cullurcNFCC[ 1912.) 

Foliicolous. Conidiomata pycnidial, 300-750 µm diam., initially immersed, 
subepidermal, ultimately erumpent,opening by an irregular split in apical wall, 
gelatinous, pearl white to creamish when moist, pale brown to dark brown 
when dry, scattered to gregarious, confluent. Setae marginal, 120- 132 1-1m 
long, 5 1-1m wide at the base, pale to dark brown, gradually tapering towards 
the pointed apex, wall thickened, solitary or in pairs, one to two septate at base. 
Conidiophoresarising from innermost wall of conidiomata, branched, hyaline, 
smooth. Conidiogcnouscells cylindrical, holoblastic,sympodial, conidia mostly 
terminal, sometime~ lateral, 1- 4 in clusters. Conidia unicdlulu, cylindrical 
or variable in shape, sometimes branched, each branch bearing appendages, 
straight or curved, hyaline, guttubte, smooth-\\la\led, apex obtuse, 17- 29 (- 10) 
x 4.5- 7 1-1m (mean 24.2 x 5.3 1-1m), length -width ratio 4.6:1: appendages polar, 
unbranched, tubular, 2- 5 at each end, usually 3- 4, 7.5-12.5 1-1m long. 

TELEOMORPt-1: Unknown; no sexual state or fungus resembling 11jib1dobasidi111n 
waspresentnearthespecimen . 

Colonies on PDA slowly growin!:I, 15 mm diam. arter 7 days and 25 mm diam 
after 15 days, white, dull white to pale creamish white, with slight ridges 
and furrows, smooth, flat, margin irregular, aerial mycclium scanty, reverse 
creamish or dull white. Colonies on MEA slowly growing, 10 mm diam. after 
7 days. white, velutinous, smooth, margin irregular, revuse white to off-white, 
Colonies on PCA fast growing, 60 mm diam. after 7 days, white or off-white, 
mycelium immersed forming a film over media, flat, margin regular, colonies 
rounded, reverse white to off-white, Colonies on CYA fast growing, 65 mm 
diam. after 7 days. creamish white, mycelium immersed forming thin flat 
colonies, margin regular, reverse white to off-white. Sporulation and conidium 
morphology on these media were similar to those in nature, but setae were not 
found 

Sterile seta-like structures developed from theconidiomata in culture grown 
on modified 2% agar media with crushed autoclaved mango lea\'es. The sterile 
hyphae were hyaline or hyalinc with dark brown pigmented areas scattered on 
it, thin-walled, wavy, with a broader base and blunt tip arising from the margins 
oft he gelatinous conidiomata. Sporulation on this medium was poor. 

Discussion 

Saccardo ( 1892) established the genus Clwetospermwn Sacc. based on 
foberwlnrin clwetospora Pat, (Patouillard 1888), now Ck clwerosporrim (Pat) 
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PLATt2.Cl,aduspermum:«>lusum(holot)"l't'). 
a. Co11i<lioma1alsc!ac.b.Ma1urc co11idiawi1happcn<lagcs. c.Coni<liophorcs branchingand 

conidiogenous cell1. d.Conidiophoresandtenn inalcluslersofconidia. 
Bar.:a = SO µm,b- J : \Oµm. 

A.L. Sm. & Ramsb. (Smith & Ramsbonom l 914) . Saccardo (1892) published a 
superfluous new name for the type, Ch. tuberc11forioides Sacc., nom. nov., nom. 
illegit.; this is dearly a homotypic synonym, and not heterotypic as Nag Raj 
(1993) mistakenly indicated. Nag Raj (1993), who provided the most recent 
account of the genus Clwetosperm11m, accepted four species: Ch. clwelospomm, 
Ch. (lr/ocarpi (Nag Raj) Nag Raj, CIJ. rnmelliue Agnihothr., and C/1. gossypi1111m 
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(G.E Atk.) Nag Raj. He separated these spedes based on conidial length -width 
ratio, conidial width, and the posit ion of appendages. He also clarified that 
wnidial appendages in all the taxa in this genus are tubular. Previously, Sutton 
(1980) had accepted three species of Clror.rosperm11m viz., Cir. rnme11m Tassi, 
Cir. clwetosporum and Cll.gelarinosum Petch (1917); however, Nag Raj (1993) 
placed Ch. ge/11ti11omm in synonymy with Mastigo11em11 geUlti11osum (Berk. & 
Broome) Nag Raj and, following an examination of the type specimen, considered 
Ch. rnmemn a nomen dubium. Talde ( 1981) described Clwetospermum indic11m 
Taldc from India. Thc lypc spccimcn is missing in AMH and not availahlc 
fo r re-examination. The description and illustration of CII. indiwm suggest 
that this species is identical with the type species, C/1. c/111etosporum. "fhus, 
Cir. indicum is treated here as a synonym of Ch. cliae /osporum. 

In the present study Clwetospermum setosmn is proposed as a new species 
hascd on its uniC)Ue morpholngical characteristics including 1he presence 
of conidiomatal setae, variously shaped conidia, and number and origin of 
the conidial appendages. The presence of conidiomatal setae has not been 
previously described in C/111etosperm11m. The conidial appendages arc polar 
in Ck artocarpi (as in C/J. setosmn) but are circumpolar to sub-polar or 
lateral in the other two species. Although the presence of polar appendages in 
CII. setosum suggests an affinity with Cir. 11rtocarpi, they are more variable, with 
as many as S appendages sometimes present. 

lnfrmdibum 11dlwerens Nag Raj & W.B. Kendr. (anamorph of Nelicogloea 
m1g11sti;;pom LS. Olive) is another basidiomycetous anamorph that produces 
sterile seta-like structures in nature as well as culture. Different authors (Nag 
Raj & Kendrick l98l; i\fatsushima 1996; Wu d al. 1997) have given different 
descriptions for sterile hyphae (setae) in this species. Kirschner (2004), 
who describes them as hyaline, aseptate, and thick-walled, notes that these 
differences may be due to intraspecific variation, environmental influences, or 
aging. Clweto5per,mm1 5etosum also produces setae in nature and sterile hyphae 
(sctac) in cullure. In nature 1he sdac are dark brown. erect, with pointed lips, 
but in culture hyaline or hyalinewith dark brown pigmented areas, thin -walled, 
wavy, and bluntly tipped. This observation indicates that setal characteristics 
depend on environmental factors and culture conditions. 

Key to spe<ies of Choetospermum 

I Conidiomata with marginal sc1ac;conidia cylindrical to V- or Y-shaped, 
appendagespolar.2- Sateachcnd. C/t. .o;etn.wm 

Conidiomatawithout sc\ac;conidiaellipsoidalto,;cylindrical .. 

Appcndag<cspolar.3,rarely2.appcmlag~..;:oncachconidium; 
conidia l8-26x4.5-5.5µm .. . Cl,. u,tornrpi 

Appcndagcscircumpolartosubpolarorla1cral .. 3 
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Appendagcscircumpolartosubpolar;conidia26-4lx8-12µm 
, ....... , . , ........ Ch. d1ael<lsponm1 

Appendagessubpolarorlateral;conidialcssthanSµmwidc 

Appendages 9- 20 f'm long; conidial length-width ratio 5.5:1 . . Cir. came/liae 

Appendages 18-20 µm long;conidial length-width ratio 6.3:l. Clr.gossypimm, 
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Abst ract - Pl,ialof>lwmu.s.,i/isisneportedandn,de,.cribedfrom China.tti,distinguished 

fro mtheo1herknown species in1hegenusbyreduced,1laringphialid iccollardtesand 
dustersofsi11gle-cdledconidi a. ITSs,,q10,nceanaJy.,i,offours1rainsfrom Xiann ing. 
lfobci , China,anribu tedtothe spcciesshowsittobeclearly distinCI 

K<>)·worJs - phialiJe, taxonomy, geneti. analysis,>00tybloich . GrmninMe 

Introduction 

'fhe genus Phialophora, which was introduced by Medlar for P. Ferrucosa 
Medlar isolated from a human skin lesion (Medlar 19 15), is currently 
regarded as a member of /lerporrichidlacem: (Haase et al. 1999). It is a little­
Jiffcn:nlialt:J genus of more or less pigrncnle<l, phhiliJic hyphumycclt:s (Huog 
ct al. 2000). With the addition of numerous species, the genus has become 
grossly polyphylctic, although some taxa have already been segregated from 
Pliialoplwra into C(ldoplwm (He/otiales ), fl<lrpoplwra (Magnaporrlwce(le) , 
Lecythophom (Co11 iodu1et,1ce(le ) and 11/meo,1cremo11ium (Tog11i11i,1ce(le ) (Kirk 
ct.il.2008). 

Most P/1ialoplwm species arc common saprobcs in soil, wood pulp, and 
other plant material. Others are more specialized plant pathogens, and human 
pathogenicity is known for a few species (Garns 2000). P/1i11loplwm sessilis was 
first reported by Hoog et al. ( l 999) from Pice11 abies resin in the Netherlands 

'Cor1tspondi11g au1hor. 
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and described in a comparative studyof31 strains belonging to the Phi11lophorn 
vermcosa complex. Additional strains of I'll. sessilis originated from forest soils 
in Sweden, the lichen Pdtigcrn polydnctyfo (lloog ct al. 1999), and marble 
powder in llllly (Carella ct al. 2006). Important phenelic charnctcristics of 
Ph. sessilis arc dark, slow growing colonies, conspicuous collarcttes that arc 
darker than the rest of the phialidc and inserted laterally on undifferentiated 
hyphae, and .:onidia sometimes inflating and then frequently bearing phialidic 
collarettcs(Carettactal.2006). 

During a rcccn1 SUT\'CY nf hosl planls for ll}'spcck fungi in China, lwo 
bamboo species were found to be hosts of flyspeck related with P/1ialoplwra 
scssilis. 

Materials and methods 

Fungal strains 
four strains wen: isolated from the culms of two different hosts; isolates Z/81 - D5 

and ZJ81 -D7 wen;, from l'lryl/o5tad1ys me)'<'ri, and Z/88-83 and Z/88-88 were from 
Yr,sJumia fa/cati,mrita. Representat ive dried culture and plant specimens were deposited 
in the hmgal Hcrbarium of Northwest i\&F University (HM Ui\BO), Yangling, Shaanxi 
l'rovince,China. 

Isolates 
Individual sdcrotium-likc bodies (Bat:Lcrcl al. 2005), growing in dusters on bamboo 

culms,were1ransfcrn:d toslantscontainingpotatodcxtror.cagar(200gpccledpota1o, 
20gdcxtrnsc. l0gagarin 1 Lwalcr;PDl\)andcult,iredat22 + 1°Cin thcdark(Suncl 
al. 2003). Axenie cultures from slants were transferred tu new PDA plalL"S. a sterilc covet 
slipwaspartiallyins.crtcdintotheagaradja"nltothccolonyandanglcdaw4yfromthe 
colonyatapproximatdy60degrcestotheagars,1rface inordertoenablethcfungusto 
gro,vontothecovcrslip.Measuremen\soffungalstructurcswercconductcdbascdon 
isolates growing on cover slips. Colony descriptions were made after I month of growth 
onl'DAplatcsat22 ± t°Cindarkncss. 

DNA ex1raction, PCR, and sequencing 
The protocol of Barnes cl al. (2001) was followed to extract genomic DNI\ from 

fungal mrccl inm growing on PDA slants. The primers ITSI -F (Gardcs & Bruns 1993) 
and ITS4 (White ct al. 1990) were nscd to amplify part of the nuclear ribosomal RNA 
(nrRNA) o~ron spanning the 3'end of the lSS rRNA gcnc,thcfirs1 internal transcrihed 
spacer (ITS[), the 5.8S rRNA gene. the i\<..s'.ond ITS region (ITS2) and the 5' end of the 
285 rRNA gene. ·rhe PCR reaction mixture, consisting of I unit Taq polymerase, J;:,; 

PCR buffer. 2 mM MgCt, 0.2 mM of each dNTP, 0.4 µM of each primer. and 2 µL 
template DNA, was made ~p to a total volume of25 µL with sterile water. Reactions were 
performed on a Bio-Rad l'CR Sr5tcm l'TC-200TM and the cycling conditions wen;, an 
initialdenaturationat94°Cfor3minutcsfollowcdby35cyclcsofdenaturational94°C 
for30scconds,anncalingat52°Cfor30seconds.extensionat72°Cfor30scconds,and 
a final IU-minutecxtcnsionstepat72°C.Purifyingandautomatcdscqucncingwiththe 
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primer !TS4/ ITSI -F of the VCR product was performed at Organism Technology Co., 
Shanghai. China 

Sequence alignment and phylogenetic analyses 
lhc ITS nudcotidcscqucnccsg,:ncr.itcd in lhisstudy wcr,:addcd l<> scqucnccs of 

six sµ.x:ics of Phiulvplwru obtained from GcnBank (wwwud>i nlrn nib 1:'0Y) (TABLE l). 
After importing into BioEdit 5.0.9.l (llall 1999),allscquenccswercprunedtoinclude 
the ,ompktc scquen,cs of ITS!, the 5.SS rDNA gene. and ITS2 to aid alignment. 
Preliminary alignments of the ITS sequences were conducted using CLUSTAL-X 
(Thompson ct al. 1997). with manual adjustment using Bio Edit for visual improvement 
where necessary. 

TAI\LE I.Sequences used in the phylogenetic analysis 

Cadophon,malo,um UQ317J28 

Phi~lophamatt,erbma 

Ph;ai,;phQn.<Ut"}'<'<~ 

Phialaf>horo,•c«ili, 

DQ363414 

F/438386 

Phialoph,,,,, ,,,,,..,,,... DQ40!3>3 

ZJS8l\8 

lhrrington&l\kNew2003 

Harring!On&McNew200J 

McKem~elal.l005 

McKemyelal.l005 

Unterei ner&Navuu lWll 

Untereiner&Na,-.au!Wll 

Z<ng&Hoog2008 

Prenafet> · lloldu et1l. l006 

Prenatilta-llclduetaL!Uu<'> 

Thi•l"P<' 

This paper 

Thi,papcr 

This paper 
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Maximum parsimony (MP) analysis was carried out using PAUP 4.0b!O (Swofford 
2001). Hcuristicsearcheswercconductcdwith a lOOOrandomtaxaadditionandtrcc 
bisection-reconnection (TBR) as the branch-swapping algorithm. All characters were 
unordercdandoicqualwcightandgapswcrctrea\cdasmissingdata. Branchcsofzcro 
lcnglh were collapsed and ~11 muhiplc,cqually parsimoninustrceswcre saved. Measures 
nkulat<,<l for parsimony indu<lcd lrL-c length, consi,kncy indcx. K1cnlion index, and 
rcs.caled consistency index (TL. CI. RI and RC, respectively). To assess the robustness 
ofdadcsandintcrnalbranchcs.astrictconx,nsll5ofthcmostparsimonioustrecswas 
generated and a bootstrap analysis of 1000 replications was performed. 1he outgroup 
wasPy,-.:uopezizarevi11,111 

Results 

DNA phylogeny 
four isolates (ZJRl -05, 7:)81 -07, ZJ8R-B3, ZJR8-B8) were ubtaineJ from 

bamboo. The sequences were deposited in Gen8ank (Z/81 -D5 = GU981734, 
ZJ81-D7 = GU98!735, 2)88-83 = GU98!736, 2)88-88 = GU981737). 
Sequences for the ribosomal DNA ITS region (ITS!, 5.8S rDNA gene, lTS2) for 
each isolate , and related sequence data from GenBank, were used to construct 
a strict conscn~u~ tree with 1rce length (Tl.)= 431, consistency indc:,; (CJ)= 
0.8770, retention index (RI)= 0.9671, and rescaled consistency index (RC)= 
0.8482 (l;lG. l) . Two major clades were resolved in the MP trees. One clade, 
with 100% bootstrap support, contained two species, Cadoplwragregata and 
C. m(dorum. The other major dade (100% bootstrap) consisted of four subclades 
containing isolates of I~ seuilis, P. europaea, P. america11a, and P. vermcosa. Our 
four isolaks - Z/81 -05, Z/81 -07, 2)88-83, ZJ88-B8 - cluskred togl'thl'r with 
P. sessilis with a 100% bootstrap value, indicating that they probably represent 
the same species. 

Taxonomy 

DESCRIPTION (1;1G. 2): IIYPHAE initially somewhat torulose. later regularly 
tubular. ExpanJing hyphae 1.2- 2.7 fllll wiJc, smooth -wallcJ; hyphal cells 
sometimes inflated to 3.8- 7.5 µm wide. PHIALIDES mostly intercalary. 
Cou.ARETTES distinct from the rest of the phialide, mostly sessile on 
undifferentiated hyphae, scattered and independent from placement of septa, 
triangular to funnel-shaped, up to 1.5 µm long and about 1.5 µm wide at 
the often somewhat flaring opening. C o NrmA suhhyaline, smooth-walled. 
obovoidal to ellipsoidal, 3.0- 7.3 x 2.0- 4.5 µm. Conidia in slimy heads, 5.3- 8.2 
x: 6.5- 8.4 µm . CHLAMYDOSPORES absent. 

Sl'ECIM~NS Elt.\ MINW: On P/J)<lu>iU.:hft mey,:r j McClure (Gr«mit1~<<e): Chilld, Hub<;i , 
Xia.nning. Qianshau National Forest Park, 29"4S'N t 14"96"E. alt. 46 m, 160.:t. 2008, J.L. 
Zhuang & 1-1.L. Yang, HMUABO 20SlH (with dried culture), culture Z/81-05 and ZJ8t-
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Phla/oplton s•ulHs,lY857542 

Phl..toplrot• >esol/;,,,lY857541 

Phi•lopltore,eH Ws00363'11' 

Pl>1',/opl>oJ'• nulJ/sFJ'38386 

Plt/Moplrotoeu,.,_F.MS!lanl 
P1tiMQP1to,•..,,.,P•N EFSs1ss, P.europaea 

Pltlak,ph«•""to-• EU514698 

I P amerl""' 

IP."""'" 
C.gregata 

Fm. l The parsimonytree(fL :c 431.C[ :c 0.8770. RJ :c 0.9671. RC :c 0.8482) derived from a 
hcuristicwarchoption in PAUP version 1.oblOwith 1000 randomiza tions of sequence input orders 
and 1000boots1mp~plkationsusing1hedataS<.'tofJTSl , 5.8SandlTS2.Boots1rapvalueshighCT 
1han S1YK, arc indicated above or below the tr«: branches. The lr<:e was rooted 10 Py,~11vp~ziw 

07; on Y11slia,1iafakatia11rita Hsueh & T.P. Yi (Gramineae): China, 1-lubci, Xianning, 
Qianshan c\"ational Forts! Par"' 29"'4!fN I 14"%'E. alt. 53 m. 16 Oct. 2008, j.L Zhuang & 
l·I.L Yang. I-IMUABO 20588 (with dried cullurc) . culture 2/88-83 a11d ZJ88-ll8 

CULTURAL CHARIICTERIST[CS: Colony diameter after l month on PDA at 22 
± 1°C reached 20 mm with even margins and rough, farinose aerial hyphae; 
,olony c.:nlt'rs wc:r.: purplish gray and outer zon.:;; olivan:ou;; black. On OA 
similar, colony reaching 23 mm diameter, flat, spreading, with sparse aerial 
mycelium, surface olivaccous black, but colony color lighter. 
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FIG. 2 Pl,i,.fuJ,/w,u ,c;;i/i, (2)81 -05). A. Signs on r,,,1,,.,,;,,f,.la,1i"mil" with dc>5e-up ,·iL>w. 
B. Sign$ on Pi,yl/O>iad,ys mey,:ri with close-up vitw. C. Colony on l'DA af!tr 30 days. D. Colony on 
OA after 30da)", E Conidia with open rolla M t~ (arrow). E Conidia ~nd hJl>hae. G. lnfla1._..1 h}phal 
a,lh (arrm,c). H. Phialidc (arrow) bearing ronidia. B.m (C-D) " 0.5 cnL Bars (E- H) " 10 µm. 
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HOST CHARACTERISTICS: On Yus/11mi11 f11lwtfourit11, no visible mycclial mat 
with shiny, black, flattened sclerotium-like bodies, round to irregular ( 130- 470 
µm diam), scattered distribution over the entire surface of the culm, densely 
.irrJnged 3- 8/mm2 (F1G. 2A). On Pliylloswc/1ys mr.yeri simihir, but sclcrotium ­
like bodies were larger (430-680 pm d iam), sparse, gathered in clusters on the 
culm, densely arranged 0.5-1.5/mml (FIG. 2B). The flyspeck on bamboo did 
not damage the plants, but greatly reduced their ornamental and retail value. 
As a result, these fungi can cause significant economic losses to producers of 
lheseplan1s. 

Discussion 

Our four isolates arc morphologically similar to Pllioloplwm $Cssilis de Hoog, 
and despite minor differences, identity with this species was well supported 
by the ITS data. •the same fungus caused somewhat different signs on each 
hosts. lhis phenomenon occurs in other so-called flyspeck species as well, for 
e)(amplc, Di.1.,0,::rmiwn m11li produ..:ed colonies with flyspeck morphology on 
persimmon fruit (Sun ct al. 2008), but colonies with sooty blotch morphology 
(dark mycclial matrix) on apple fruit (Zhang2007). lt is possible that host-based 
morphological plasticity may also occur in other fungi in the sooty blotch and 
ilyspeckcomplcx. 

Based on the ITS sequence analysis and morphological comparison, we 
identified the four isolates as Phialoplwrri Sf.ssi/is, which represents a new record 
for China. ·This study is also the first report of P. sessilis from bamboo. 
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Two new anamorphic fungi from Cuba: 
Endophragmielfa profusa sp. nov. and 

Repetobfastiella olivacea gen. & sp. nov. 
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Abst ract - 1:.'udopl,ragmiel!a prof,,sa sp. 11ov., on submcrged decaying leave< ot Jfoddo 
["'1".,rri; a11donbarkof docayingnutsof("n11mr,pi1ag11iauemi.<. andRq,eu,l,/a.,1ie/la 
olivaua anam. gen. & sp. nov., on bark of decaying nut, of Cor,ro11pita gr,ia,ieusi, 

from tropical fores1s ,n Cuba, are described and illu;1ra1td. 1,",.dopl,mgmiel!a prof11sa 
is <lislinguishOO b}' obomid, davate, rrriform lo slightly turbinate, 3- S·scptalc, mostly 
S-scpta1c.darkbrown,andsmoothconidia.lkpdohla, 1icllaoliv"""i•charac1crizeJby 
incrnispicuou,wnidiophoresandn,0J1oblastic, detcrminateconidiogenousccllsthat 
b<:arcylindrical,rnulti ·seplatc.ulivaceouslopalcolivaceousbrownconidia- rep,:alOOly 
blastocatenateaJ1d forming several irregular chains from ,everal indeterminate cells 
acrossthelengthofthecomdialbody. 

Ke)· wo rJ, - freshwakr fungi. h)"phomycetes. systemat ics 

Introduction 

Over thirty anamorphic fungi were collected in Cuba during two mycological 
surveys of microfungi from tropical plant material (mainly Bucida palustris 
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leaf litter and bark of decaying nuts of Couro11pira guilmemis), in several 
undisturbed forests of Camagii.ey and Ciudad de La Ha ban a provinces. Among 
them, two conspicuous fungi appeared to be new to s,,:ience and therefore they 
.ire described and illuslr.ited here. 

Materials and methods 

Samples of submerged plant material were collected during expeditions in 
1999 to "Los Cangilones" pool along the Maximo River (Camagii.ey), and in 
2001 to a forest in Santiago de Las Vegas (Ciudad de La Habana). Individual 
collections were placed in paper bags and taken to the laboratory as des,,:ribed 
by Caslmii:da (2005). 1l1ey wni: incubated in Pi:tri dishi:s al 25°C placi:d in a 
moist chamber composed of plastic containers (50 L capacity) with 200 ml of 
sterile water plus 2 ml of glycerol, and examined at regular intervals for the 
presence of microfungi. Mounts were prepared using polyvinyl alcohol-glycerol 
(8.0 g in I 00 ml of water, plus 5 ml of glycerol). Measurements were made at a 
magnification of x 1000. Micmgr,iphs wne obtai ned with a Zeiss Axioskop 40 
microscope. 

Taxonomy 

E11dopl1nig111iella profusa R.F. Castaiieda, M. Stadler & Gen<.', ~p. nov. FIG. 1 

MvcoBA,;sMB518344 

CoLONIAE i11 ,.,b.trato ""'"™Ii e_ff,.,,,.,, pifo><1e, profi"'-"'• otrvbm,mcac, ampl,ii"""" 
CoN1D10r110,v. "'""f>iwa, , ,w110,1c,N<1l<l, simplicia, nee/a, rect11., cylindr,ca, 3 7 st:plala, 
l~>'ia, hmuuo,a. apiu v~r<,.spallidfora v,I suhl,yalina, 45- /7()/onga,pfos mi,11,.,wradiatim 

lobataa,lba,im, 5- IOµmlata,plernmqu"'i"'f>licia,it1reniwna,/af>iumramosacum 
ram,s,essilil>us,w11idiop/u,,-is,ecu11tlarii, multl/11.. CliLLULA~CONIOIOCEl<Mlholose.10sae, 
loca fertili ,mo quaeqr,e ;,,,lutae, tami .. al~ imktermi11alat, rnm 2- 8 f>mliferariimih"s 
f>enurreutil,,.s, 9- 24 x 2.0-3.51<m, falli:k bru1111c11.e ve/,,.1,/,yaliuae; i11w.,idiop/10ri, 
i11Corporala~. s.,a,lt:11/ia amidicm,m rhe.,:olyti<:11.. CoNIDfA , olitari,,, ohovoid~a. dava/11., 
pyrifi:.rmiau~utadturhi11a111,mr",ularaa,/11pia,m,co11ica.1r",w,1aadha.<im,(2- )3-
5·•qtala,plerumq"e 5·uf>lata,22- 35 X 7- 9µm; ,ia:a, /..e,,fu,atrobru,mea, Md cum 
cel/u/isba,11.lihusdih1tehn1m1eisl'f:l,,.l,laya/mi,, 5- l0x•l- 7 /"";adbasimreliq" ijsah 
partem .<11p~iorem a,1/u/ae amidioi;e,iae, fimhriala, 15- 4.Q{-8.()) I'"' /o.,g;., praedita. 
Telromorpl,osi,iguola. 

TYP E: CUBA. CAMAG0EY: Los GANGIWNES POOL ALONG THE M A XIMO Rl\' EJ., 

2 l0 35'N: n ' 42'W,onjubmergcd decaying lca\'c~ofD11cida f'<'lu,tri, Dorhid i & 0. Mul'liz 

{Combr<'11JC..,,..), 7.ll. 1999. R.F. Castoi\eda & f. Omo (lfololyf"': MU ct. 41853). 

ETYMOL0t;Y:L.!1in,prvfm,,,mcdningcxtc r1<.k.,J,5prcddoul,d1JJ r<:fcrr inglulhcoolor1y. 

COLONIES on the natural substratum effuse, hairy, profuse, amphigenous,dark­
hruwn. MYCELJUM superficial und immersed, cum posed of sept ale, branched, 
smooth-walled, brown hyphae, 1-211m diam. CoNIDIOPHORES macronematous, 
mononcmatous, simple or rarely with a branch near the apex, erect, straight, 
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FIG. l. E11Mplor11,!:miclla profusa, drawings from holo1n1c (MUCL 41853). 
Conidiophores. con id iog<' nous cell, ,and co,1idi~. S.Calebar : IOftlll 

cylindrical, 3- 7-septale, smooth, 45- 170 µm tall, basal cdl radially lubed, 5-10 
µm wide, brown at the ba...;c, pale brown towards the apex. CONIDIOGENOUS 
CELJ.s monoblastic, integrated, terminal, cylindrical, indetenninate, pale 
brown, with 2- 8 entcroblastic pcrcurrcnt proliferations, 9- 24 x 2.0- 3.5 µm. 
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Conidial secession rhexolytic. CONIDIA solitary, acrogenous, obovoid, davate, 
pyriform to turbinate, rounded. at the apex, conical-truncate at the base, (2- )3-
5-septate, mostly 5-septatc, 22- 35 x 7-9 µm, dry, smooth-walled, dark brown, 
with the bas.ii cell pale brown or subhyaline, 5- 10 x 4-7 µm, f1mbriate, wi th a 
conspicuous basal fringe, 1.5-4.0(- 8.0) µm long. Telcomorph unknown. 

AD DITIOSAL SPECIMEKS EXA-'111< 11 1); CUD,\. CIUDAD II~ LA II AIIASA: SA:<TIAOO DB 

LAsVwAs.22°58"N":82'2o"W,onbarkofdccayingnutsofCouroi,pi1ag11iatumsi, Aubl. 
(1.aythid,,,-ead , 2.\111.200 1. R.F. C~stai'leda, lNlFAT COl/54-4 

NOTES. The genus F,,1do11lm1gmiid/11 was erected hy .Sulton ( 1973) fil r E. 
pallemms B. Sutton, the type species, and is distinguished by macronematous, 
mononcmatous conidiophores usually unbranched or rarely with a few 
branches and conidiogenous cells with repeatedly conspicuous enteroblastic 
percurrent proliferations. Conidial secession is rhexolytic and the conidia 
mos11y hear a very pale pigmented por1ion of the coniJiogenous .:ell o r ba...al 
frill (Hughes 1979, Kirk 1985, Wu & Zhuang 2005) . Endoplrragmiel/11 profum 
slightly resembles E. remlls R.E Castaneda (Castaneda 1987), but the latter 
has c\avate, obtuse to rounded apex, 37-50 x 5-6.5 µm, brown, (3-6)-septate, 
mostly 4-septate conidia with pale brown ends. 

Repetoblastiel/a R.F. Castai'iftla, Minter & M. Stadlc-r, ana m. g<'n. nov. 
Mn;oBA1<1<M8Sl8342 

Fi,11gm auamorpluci,s. CoLo:vuE iu ,,.b.<traro ,.,,1,.ra/i pi/ru,u,, cae,p,10,ae wl 

fu,riculo.<ae "·''!"" ad arad11,o;,I.,,, effu.<ae. atmvirid«.~ olivaaae ,·d hnrnnrne. Myu:lium 
pa 'im "~fo.i .' · par( ·,. , ,.1,srr,,1 · me"'""'· C NJDJOPIIORA m · m11ema/o . 
m01,011emal ,a, S pl,,;; ' velmmow, septata,hrn1111ffl'oli ,a . .',- w,/w,nl!ww, 

imerdr,m ad ul/11/am rouidiog,:uam ret/r,cta. CfLLULAE c0Nw1oc;~··""E ,no110blas1icae, 
/ermit1l' l,;s, dctennit1l'IW:, tJO""'""l""mpolyblaslicae,ympo,liab. Co.WDIOIWM SECESS /0 

,chicolytica. CoNIOIA hlasto -roUtJ,./ata, cyli,rdri(a, ohlotJga '"'!"""" /011ga h12nlliformia, 
mult fr,eptata, olivaua vel hnmnea, /,,.,.,;,, wl ,.,m,w,a;(oflidia quaequequ"'lue i11 r,://,,/12 
facil itaremindr,/ano,,aproduu,.,r,midiai,,cMe,ris. 

f ,T YMOJ.OGY:La1i11 ,repe1i1t, 1ncaningrcpcatedly; bl,miel/12reforringtothchlasticn,o,de 

ofconidium ontog,,ny. 

Sl'[CffS TYPIC A.: R,q,~1ohla<riella oliva."" R.F. Cosu~e,b , Minter & M. Sudler 

J\mirnorphic fungi. Co LONJES on the natural substr.!lum hairy, caespitose, 
funiculose to arachnoid, effuse, dark green, oli11aceous or brown. Mycelium 
supnfidal and immersed. CoNJDIOPHORES micronematous, mononematous, 
simple or branchc-d, sc-ptat.-, brown or oli11aceous, smooth or 11crrucosc, 
sometimes reduced to a single conidiogenous cell. CoNIDIOGENOUS CELLS 
monobl.istic, lcrminal, Jcterminlllt'; sometimes polyblastic with sympo<li.il 
proliferations. CONIDIAL SECESSION schizolytic. CONIDIA cylindrical, oblong 
to bacilliform, multi-septate, olivaceous to pale olivaceous-brown or brown, 
repeatedly and randomly blastocatcnatc>, forming several irregular chains from 
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several indeterminate cells across the length of the conidial body. Tekomorph 
unknown. 

NOTES. Several pre\'iously described anamorphic genera commonly found in 
aquatic habitats form somewhat branched or blastocatenulate conidia which 
originate in a predictable fashion from identifiable cells of the conidial body, 
and the cunidial chains arc more ur less predictable anJ stable for each species. 
Most of these fungi, such as De11dro~pora Ingold and Vt1ricosporium W. Kegel, 

f1os 2- 3. Repetoblastidla "};""""· rhotographs from holotype (l~lfAT COO/:J.6- 3). 
Conid1ogenou, cell and conidia forming repeatedly and randomlr chains. Scale Nlr~ " lO ~m. 
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lack pigmentation. Cllt,.mulosrromd Crous & U. Braun, Lyled Morgan -Jones, 
"/"rimmdtosrroma Corda. and Xylomyces Goos ct al. have also microncmatous 
or undifferentiated conidiophorcs. and conidia arc formed in branched 
ch:.iins, sometimes from several cells across the body of e:.ich "nimoconidium" 
similarly to Repetoblasriella. In Caremdostroma, however, conidiogenous cells 
arc holoblastic-thalloblastic, mcristcmatic and conidial chains arc basipctal, 
Ly/ea has distoscptatc conidia forming chains from apical and subapical cells of 
each ramoconidium, and Trim1m1tostromd has thalloblastic conidial ontogeny 
with evi<len1 Jisar1iculal ion during conidi:.il secession and one11 dictyoseplalc 
conidia. The conidial chains in Xylomyces show restricted growth in relation to 
the anastomosing process of the assimilative hyphac, but secondary and tertiary 
conidia originate only from one cell of the parent conidium. 'J hc conidial 
development in the present genus is enigmatic in the remarkable ability of 
cad, conidium cell to produ.::c a1101hcr conidium, resulting in .::olonies that arc 
visually complex and net-like in appearance. 

Fm. 4. Rcpetabl,«ti~lla olivau'4. photograph from holotype (INIFAT C00/36- 3). 
Blastoca1enulale conidia . Sc.alebar - lO~m. 
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F1<.1. S. RcJ1dvbfo,1idlu ulivuc,,a, <lrdwi11gs fru,n hololypc (INTl'AT C00/36-3). 
Conidiogcnouscellsandblastocatcnulatcwnidia.&alcbar • lOµnL 

Repero/ilastiellu olivuceu R.F. Cast~f\cd~. Minter & M. S1adlcr, anam. sp. nov. 
Mvr.0B,<r<1<MR5 1ll343 F1Gs.2- 5 

CowNME in rnbstra/o ,wr,m,/i pi/o,ae,f,wic,,/osae, effi,s,,.e, olivaaa~. Myc.:li,m• partim 
superfeital~ et parrim in "'h<traro im,11erS11m. Hypi,ae wptaw~. ramoSIU!. /eves, difou 

lmm1rc...-. I 2 /"" o'imi . C :ro10PnoR,< rn ":wr,.-,,,,.· "'· mo110TJ"'""' su, ,· ,r ·, 
wptara, l,r,.uuea wl olivacea, levia plcrumque ad al/r,/arn co11idiogeirarn re,J,u:ta. 
CELWLAE CONID/OGEN,<E monohla,rfr,ze, rnmi,,ales, dernmi,,121ae, 5- 10 >< 3-6 I'"'· 
ti0/1/11111</""'" pv/yhlu.,ti,..., ,ympodi«les C-ONIDIORUM SliCE:IS/0 ,d,i::olytirn. CONl!>M 

h/,zs/owtem,/at,z, cylimlrica,oh/011;;,zoz,'l""""'°''.!.'<'· bacilliformia(2-)8-9{- 16)-,ept,i/,z, 
favita,oliv<li"J>rJ,lllroviridilli"'""'-<a.sir.4(1'i- )25- 10(-.'iO)x .J- 7µm;m11i,ii11q,uu>qo,e 

qo,aqu<' i11 cellulafacilitatr,11 i,~/o,u, 11om pwduure w11idia i11 cautJis. 

f,-ps SPEC[.\tSN: C UBA. ClUDAD DE L A II ABA.\"A: S,1xruGo DE Lu VWAS, 12°58 

N;82"20"W,011barkofil~rnyi ng n ulsofC,,uwupit1<g11ia,i;,misAubl.(1£cyt!,idac""") · 

7.IV.2CXXl. R.E Castai'Jc<la, (Holo type:INIFAT C00/36 J). 
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CoLoNrns on the natural substratum hairy, funiculose, effuse, dark green, 
olivaccous, or brown. Mycclium superficial and immersed Hyphae septate, 
bran.:hed, smooth, pale brown, l-2 µm diam. CONIDIOPHORES miuonematous. 
mononemalous, simple or bran.:hed, sepl.ite, brown or olivaecous, smooth, 
sometimes reduced to a single conidiogenous cell. CoNm10GENous CELLS 
monoblastic, terminal, determinate; sometimes polyblastie with sympodial 
proliferations, 5- 10 x 3- 6 µm. CON IDIAL SECESSION schizolytic. CONIDIA 
,;:ylindrka\, oblong to ba.:illiform, (2- )8- 9(- 16)-scptate. olivaceous to pale 
,,livaccuus-hruwn or brown, (15- )25- 10(- 50) x 3- 7 µm, rcpcalc<ll>• and 
randomly blastocatenate, form ing several irregular chains from several 
indeterminate cells across the length of the wnidial body. Tcleomorph 
unknown. 

Acknowledgements 

We arc deeply indebted to Proi. Lori M. Carris (Washington State University) and 
Gregorio Delgado (EM Lab P&K. Southeastern Regional Laboratory) for kind ly 
reviewing the manuscript. \Ve thank the Cuban Ministry of Agriculture for fadliliL"S 
and the UK Darwin Initiative for support. l11e author RFCR thanks Ors. Uwc Braun. 
Cony Decock, Jerry A. Cooper, Melissa Mardoncs. Roland Kirschner, l'dipe Warchol. 
and Gregorio Delgado for their generous and valued assistance with literature not 
otherwise available. We also acknowledge the facility provided by Dr. P.M. Kirk throllgh 
thelndexFungorumwcbsite 

Literature cited 

C.astafleda RF. 1987. Fungi C.uhcnse< II. lnstitu1odc llwcstigadonc., Fu11darncntale.sen Agric ultur~ 
Tropical"AlcjandrodeHumboldt'.Ltl-labana,22pp. 

CastaiicdaRF.2005. Mdodologiaenclcs1udiodcloshongosanamorfos.l82- 183.inCarmincDJ, 
Pcreir~ SLT (ed5): Anais do V Coogresso Lttino An:,cricaoo de Micologia. Brasilia, 

Hughes SJ. 1979. RclocationofspedcsofEndopl,mgmia ~uct. with notes on relevantgeneri, names 
~cwZeal.].Bot. 17:139- l88 

Kirk PM. 1985. New or interesting microfungi XIV. Deniatiaceou, h)l>hornycdes from Mt. Kenya. 
Mvco1axon23: 30S- 3S2. 

Sutton BC. 1973. Hn,homycetcs from Manitoba and Saskatchewan, Ca nada . Mycol. Pap. 132· 
l - 143. 

Wu w; Zhuang W. 2005. Spori<lesmi11m, Emlup!irugmidfo and rdakd genern from a,ina. Fungal 

Di"cr<ity l'rcss,Hon9:Kon9:. 3S lpp. 



MYCOTAXON 
Volume/13,pp. ,J2J - ,J30 July- Septemba:W!O 

Phaeocoflybia purpurea (Cortinariaceae), 
a new species from Wuyishan, China 

T.-Z. WEI', S.-Z. Fu', P.-P. Qu'& Y.-J. Yt\O'"·· 

weitiezh,mg@ /63.wm 

'Key Laborntory of Syste,m1tic Mycology aml Lich,mology 
lnst it1de of Microbiology, Cliinese Acudemy of Sciences 

Beijing/OOJU!,Chin,i 
1/nstit!lle of Mycolog)4 Jilin Agrirn/111rnl Uniwrsity 

C/1<mgdum/J(ll/8,Cl,inu 

' Royal Botanic Gardens, Kew 
Ridmwml, Surrey T\\'93AB, UK 

Abslrnct - A nm' S("'Cies in P!,aeowllybia. P purp11m,. is ,fr.cribed in chi, papn 
ba~ on rollections from Wu yishan, Fuji an J'ro,ince, China. lhe new laXon is distinct 
withinthegenusfori15persi1tentlypurplebasidiomala, non-vis.:id pileus,andm1all 
ba,iJio,porcs. TI1c111<.>rJ•hulugical chMaclcrsu,;,..JtuJi,tingui,hlhcn~wspccic>fro111 
itsrelatedspc.:iesa1t alsoprm·idcdanddiscusscdinthi,papcr. 

Ke)" wor<ls - tuonomy. morphology, Ag.arical,.<, Hyrn~,,,,g.asuauae 

Introduction 

Phaeocollybia R. Heim is an agaric genus, characterized by its umbonate pileus, 
subterranean pseudorhiza, brown ornamented basidiospores, and the presence 
oftibiiform diverticula (Smith 1957, Horak 1977, Redhead & ,\falloch 1986, 
Norvell 1998, 2000). The genus is widely distributed in moist temperate (Smith 
1957, lforak 1977, Rc<lhca<l& Mallod1 1986, Recs& Woo<l 1996, Norvcll 2000) 

and tropical zones (Singer 1970, Horak 1980, Horak & Halling 1991, Halling 
& Horak 2008). However, the ecological status of Plweocollybia still remains 
uncertain. Smith (1957) inferred that the genus might contain both saprobes 
and mycorrhiza-formers, while Singer (1986) considered that members of the 
genus were not obligato rilyc..:tomyco rrhzial. Norvell (1998) prcscn1ed evidence 

for consideration of Plweocollybid as a mycorrhizal genus. 

' CorrespondiJ1g aut hor: yaoyj@sun.im.ac.rn 
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Plwr:ocollybin is commonly placed in Corlim1rfoce11e (Singer 1986, Kirk 
et al. 2008, Norvell & Exeter 2009) while Matheny ct al. (2006) proposed a 
molecular-based classification placing the genus in Hym,mog,1s/race,ie, for 
which fun her molecular research may provide more evidence. Of the 96 names 
published in Plweocollybia (CA1312010), -50 species arc currently accepted by 
Kirk et al. (2008). P/111eocollybia species have been mostly documented from 
North America and Mc){ic;o (Smith 1957, Singer 1970, Smith & Trappe 1972, 
Horak 1977, Redhead & Malloch 1986, Guzman ct al. 1987, Banda la ct al. 1989, 
1996, Norvell 2000, 2002, 2001, Norvell & Redhead 2000, Redhead & Norvell 
2004, Norvell & Exeter 2007, Halling & Horak 2008), with some from Europe 
(Pcar~on 1952, Horak 1977), Asia (Horak 1974, 1977, 1980), South America 
(Singer 1970, Horak 1977, Horak & Halling 1991), and Oceania (Horak 1973, 
1977, Rees& Wood 1996). 

The first />lweocollybia species described from China was P. .<imilis (Bres.) 
Singer, based on a collection from Yunnan (Horak 1977). Later, more species 
were found in China, including a new species, P. sparsilamdlne l~G. Liu (Liu 
1995). Currently, there arc 10 species of the genus reported from China (Bi ct 
al. 1994, Deng ct al. 2005, Yuan & Sun 1995, \\'en ct al. 2001, Liu & Qian 2002, 
Fan2009). 

During a recent expedition to Wuyishan, fojian Province, China, an 
undcscribed Phlleoco/lybill species was found. A full description of the new 
taxon is pro\'id.-d in this pap.-r. 

Materials and methods 

"fhe fresh basidiomata were photographed after collected from the field in 
the summer of 2009 and the macro-morphological characters were recorded 
in detail before drying in an oven at around 45°C. Color names were taken 
from Ridgway (1912). A 20% KOH solution was used on fn>sh pilcus and 
stipe surfaces, lamclla, and context for chemical reaction. Observation of the 
reactions was pcrfonncd under ultraviolet light at a wave length of 360 nm. ·1 he 
specimens arc housed in the Mycological [ lcrbarium, Institute of Microbiology, 
Chint:se Acad1:my of Scirnct:s (also as Hcrbarium Mycologicum Academiae 
Sinicac, HMAS). Descriptions and line drawings of the micromorphological 
churacten; were based on dried collections. Thin sections were prepared by 
hand with a razor blade. The sections of dried basidiomata were mounted in 
5% KOH solution. Basidiosporcs, basidia, tr.imal hyphac, wnlcxt, and .:utis 
of pileus and stipe were measured using an ocular micrometer. At least 30 
basidiospores and 20 basidia of each mature collection were measured. ·1he 
microscopic structures were drawn with the aid of a camera lucida. 
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fm. l.BasidiomataofPl,arocollybiap11rpr,rea(HMAS25000l , holotype). 

Taxonomy 

Pllaeocollybia p11rp11rea T.Z. Wei, S.Z. Fu, P.P. Qu & Y.J . Yao, sp. nov. F1Gs l-2. 

Pile1<, 2.0-6.0 cm lat11s, primo co,1icu,, dei11 umbo,.ato ·~ppla11,m,s., ,,.,,,,,fo:it pl'i,rw 

oh.<&,,ro .violace,.s, atro -gri=·P"'P"re"' vel lm,,rneo-purpurew, dei11 bru1111~us 

vd p1<rpur11te fumgfooo·hnm .,eu.,, gfaher, ,.,,.;c,:u.<, 11onvi.•cid"s., l.amdlae ad,aatae, 
co,,fcrtae,ad•lmmlalae,primopallidcvio/a,;ro·gri,e«e,d.:i11viQ/a.cQ-gri,cacvdgri,ev· 

v" I ,, ( """' lm,1meop,.pureae · ,1enhm mat" ·1 ·Jn-,Ji e><:et'1 r siJf,sa 
Sti~< ce,otralis, 2.0-5.5 >< 0.3-0.6 cm, cyliudrau,._<, ,r,perfidt tatm-pr,rp11roo -grise111 vel 

a/ro ·_gri<a>·violaceo,s,gl..ber,uriceus,fi<10,/os.,.,.Puudorl,izaad8.0cm/011_ga, ro,rcolor. 

Basidiosporoe3.5 -5.U><3.0-4.U/om,ovoid~a,:ve/el/1pwidea,:,brr,111U'O/a.,ve/ferr"gi"';,,_ 

hmm,ea,:,/eviterv,,m,cma~. Ra.,idia/8.0-24x5.0-6.0/""·davara,1etra,pora. 

fns - CH INA, Fujian Pro,·ince, Wuyi,h~n Natiollal Natul'<' Reserve , in broad leawd 
fo,.,,,i, 27"4'1.935"N. ll7°40.652"E. all. 715 m. 18/une2009, T.-z. Wei 300. lfol otype 
HMAS25000l;lsotypeK(M) 166177. 

ETH10LOGY- purpo,m,, from the Ullin for 'purple'. referring to the color of 1he 
basidiomala 

BASlDIOMATA scattered to gregarious. PlLEUS 2.0-6.0 cm diam., conical at 
first, then convex, finally expanding to applanate with a bluntly pointed umbo; 
margin decurrent at first and then straight; surface dull violet (Dusky violet), 
dark grayish purple (Dull Dusky Purple) to brownish purple (Deep Livid Purple) 
when young, ,hanging to brown (liver Brown) or rust-brown (Hay's Russet) 
with distinct purplish tint, center more or less darker; smooth, glabrous, silky, 
hygrophanous, neither viscid nor \ubricous when moist, opaque. CONTEXT up to 
4.0 mm thick at center, fleshy, purple dose lo pileus cu tide. elsewhere pale gray 
with purplish tint. LA MELLA E adnate, up to 4.0 mm broad. ventricose. crowded. 
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with \amellulae; pale violet gray (Pak Violet Gray) when young, then viokt ­
gray {Deep Violet Gray) to grayish violet (Dark Grayish 13lue-Violct), brownish 
purple (Dark Livid Purple) with rust tint when mature; edge pallid, uneven 
in age. Snn: cenlr.il, above-ground part 2.0- 5.5 x 0.3- 0.6 cm, cylindrical, 
with subterranean pseudorhiza; surface dark purplish gray (Vinaceous-Slate) 
to dark grayish violet (Dark Grayish Blue-Violet), occasionally tinted rust 
from basidiospores, smooth, glabrous, silky; hollow, with .::oncolorous cortex; 
cortex l.0-l.5 mm thick, brittle, cartilaginous. PsEUDORHIZA up to 8.0 cm 
long, rhimmorphic, cylindrical and hollow ahuvc, lupcring hdow and solid, 
concolorous with stipe surface or slightly darker; cortex 1.5-2.0 mm thick, 
cartilaginous. VEIL REMNANTS not observed. BASIDJOSPORE DEPOSIT brownish 
rusty. 

BASI DIOSPORES 3.5-5.0 x 3.0-4.0 µm, ellipsoid ovoid to ellipsoid with eccentric 
apiculus and bluntly round to pointed apical callus in profile, brownish to 
rusty bruwn, finely punclatc lo vcrruculosc, thick-walled, inamyloi..L BASlD IA 
18.0- 24 xS.0-6.0µm,davate,4 -spored, with long( up to 6µm) stcrigmata,hyaline 
to subhyaline, thin-walled, basally damped. LAMELJ.A EDGE heterogeneous, 
crowded with abundant cheilocystidia and few basidia. CIIEILOCYSTIDIA 
abundant, 20- 29(- 40) x (2.3- )3.5- 5.0 µm, clavate to ampullaceous, usually 
with a mucronato-capitatc ape)( atop a short narrow refractive neck, hyaline, 
thin-walled. PLtUROCYSL'lllJA none found. HYMENOPliORAL TRAMA 60- 120 
µm wide, regular, of thin-walled hyphae; hyphae 4.0- 12.0 µm diam., hyaline, 
rare yellowish, thin-walled. SUBHYMENIAL Li\YEll 3.0- 6.0 µm wide, of repent 
branched hyphae; hyphae 2.0- 3.5 µm diam, thin-walled, hyaline to subhyaline. 
PILEIPELLIS bilamellate, compact, yellowish brown, of thick-walled gelatinized 
hyphae gel-encrusted with yellow-brown pigments often concentrating.it scpt.i; 
suprapcllis 20-50 µm wide, hyphae 2.5-5.0 pm diam.; subpellis 80-150 µm 
wide, hyphae 5.0-15.0 µm diam, most clements thick-walled. PtLEAL TRAMA 
of branched hyphae, hyphae normally 4.0- 8.0 µm diam., sometimes inflating 
to 16 µm diam. , thin-walled, hyalinc to brownish, rarely with purplish content 
when observed in w.iter. SnPtTIPELLIS oflungitudinully parclh:l hyphae, hyphae 
l.5-4.0 µm diam., thick-walled, pale brown. STIPE TRAMA bilamellate, vessel 
hyphae longitudinally parallel, hyphae 5.0-20 µm diam., thick-walled (up 
to 3 µm wide); inner surface of longitudinally subparellcl hyphae, hyphae 
l.5-4.0 µm diam., thin-walled, hyaline, rare subhyaline. PsEUDORHIZA 
slrongly sarcudirni1ic wilh thick-w.illcd vessel hyphae predorninunl. TrnrrFORM 
DIVERTJCULA thin-walled, hyaline, up to 12.0 µm long, 0.5-1.0 µm diam., 
abundant on pseudorhizal pdlis and basal mycelium, subcylindrical and with 
globose apex, with no septum between base and hypha. CLAMP CONNECTIONS 
abundant in stipe tram a, less frequent but present at basidial bases, chcilocystidia, 
pileipellis,andstipitipcllis. 
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F1G.2.Plwrowllyhia{'urp11rea(HMASZ5<XXl1.hololyJ"') 
A.basid iospores;B. basidia; C.chei locyst idia ;D. tibii formdiwrticul a 

Ct1EMICAL REACTION with 20% KOi i blackening at all parts. FLUORESCENCE 
RF.ACTION UNDF.R Ul.TRAVl()t.ET I.I GHT bright yellow in lamcllac, pale ydlow 
with purplish tint in context, violet-purple in all other parts. TASTE of context 
mild. OooR of context indistinct. 

HA BITAT-on ground in forest dominated bybroadleaf species and mixed with 
a few conifers, near Quercm sp. and C111mi11ghllmi11 sp. 

Allll lTIONA I. SPF.Cl,\1 f.N EXAM l~W - CHI NA, Fujiall Pr<wioce. Wur i~hall Na!iooal 

Na1urcRck:n'1!. inbroaJ-lcd,'1!dforest, 2i0 44.935'N, ll7"40.652T., al1 . 7 l5 m,22 lune 
2009,Wei 'J'.- Z.595, HMAS2S0002. 

'The two collections examined here are placed in Plweocollyhill based on 
their pileo.l umbo, cartilaginous stipc, long pseudorhizo, brown verrucosc 
basidiosporcs, and tibiifo rm diverticula. 'The newly described P. p11rpurea 
is mainly dist inguished from other taxa in the genus by its violet to purple 
basidiornala. Four other Plweocollyhi11 species - P omygdolospom Bandala 
& E. Horak (Bandala et al. 1996), /~ pan,ispom Corner & E. Horak (Horak 
1977) , P.pm1dolugubris Bandala & E. Horak (Bandala ct al. 1996), P. si11gularis 
E. Horak & Halling (Horak & Halling 199 1) - produce similar basidiomata 
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with lilac, purple or violaccous tints all-over when young. However, the violet 
to purple colors persist in the new species whereas the violet tones arc lost 
over lime in the four species cited .ibove. Further, P. pr1rp1mm is separated from 
P. <lmygdalospora, P. pse11dolug11bris, and P. singuforis by its non-viscid pi leus 
when moist and it smooth glabrous pikus lacks the appresscd squamuks 
typicalof P.p1m1iv,om. 

Microscopically, its small basidiospore size (3.U- 5.U x 3.U- 4.U µm) clearly 
separates/~ p11rp11rea from P. amygdalosporn (6.0-9.0 x 4.0- 5.0 µm, Bandala et 
al. 1996), P. pse11dolug11bris (8.0-10.0 x 4.0-5.0 µm, Bandala et al. 1996), and 
P. singularis (8.0- 9.5 x 4.5- 5.0 µm, Horak & Halling 1991), all of which have 
amygdaliform to limoniform shaped spores. Pl1deocollybill pnrvisporn also has 
sm.ill ellipsoiJ b.isidiospores (3.4 - 4.5 x 2.5- 3.0 µm, HorJk 1977), but they arc 
considerably narrower than those oft he new species. 

Two other species, P. arduemrensis Bon and P. bicolor E. l lorak, produce 
similar cheilocyst idia, clamps, and small spores. In addition, the brown pi leus 
of P. ardue1me11sis has a purplish tinge, and the lamclfae of/~ bico/or arc lilac 
at first. However, the ochreous orange \amcllae of P. (1rd11e1me11sis (Bon 1992) 
contrast with the violet to brownish purple lamcll.ie in /> purpHre<i, while 
/> bico/or is distinguished by an avellaneous to light brown pilcus and the 
absence of a pseudorhi~.a {Horak 1977). 

DNA sequences derived from the nuclear ribosomal DNA internally 
transcribed spacer region (nrDNA-ITS) from our laboratory specimens and 
compared with sequences now on deposit in Genbank support P. p11rp11re,1 
as a distinct species in Plweocollybi" that clusters with P. ranicm1da E. Horak 
(AJ:501568.1: voucher BRV 99/1 l) in the same terminal cfadc but with 
relatively long branches ( unpublished data). Plweo,ollybia rattic<mda resembles 
P. p11rJ11m:11 in lil.ic coloration (lamcll.ic anJ stipc) anJ sm.ill hasiJiosporcs 
(5.0-6.0 x 3.5- 4.0 µm). However, its dark brown to liver brown pilcus (Horak 
1973) differentiates P. mtticnud11 from P. p11rp11re11. "[he results of our DNA 
sequence analyses of Plweocollybi<i species will be published elsewhere. 
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Genus Pseudephebe (lichenized Ascomycota, Parmefiaceae) 
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Abst ract Pseudeph<:lu pubuum i, 1tported, de.s.:ribed and illustrated from the 
Chine~e Hcngduan Mounl~ins r<.'gion . It is characteri :wd by its sl,..nd,•r and iso10mic­

dichotomous branched fikunent> forming tiny cushions. a cortex of longitudinally 
oricntcdhyphaethatlx:comeprowple.:tcnchymatousatthc,urtace,mcdullaryh)'J'hae 
1hataretlfllnmaniemed, and1heah,ence nfl ichen,uhstances . l1grow.,nnarctic-alpine 

rock. 

Key worJs - alpine lichens, Sichuan. taxonomy, thallus anatomy, Xi,ang 

Introduction 

·nic Hcngduan Mountains arc part of the Himalayas located in southern 
China, induding western Sichuan, northwestern Yunnan, and southern Xir..ang 
(Tibet). This mountain range has an area of ca. 364,000 kmi. The region has one 
of lhc highest biodiversit ies of lichens in lhl' world. In rl'ccn1 dccadl's, m.iny 
interesting lichens were found in the region (J\kCunc ct al. 2003, /0rgcnscn 
2003, Obcrmayer 1997, 2001, 2003, 2001; Wang ct al. 2001, 2003, 2005; Xiao 
ct a l. 2006, Niu ct al. 2007, 2008). Although we began our taxonomic work 
under the series entitled "Taxonomic study on the lichen genus lJryori,1 
(lidm1iLl'<l Ascomycu/11, P11rmdfon-:r1<') from thl' Sino-Himalay.is" (\V.ing ct .il. 
2006) , we prefer to title the new series as in the present paper, because the 
Hcngduan Mountains form a more distinct biogcographical region than the 
Sino-Himalayas. ln this paper, the genus l'se11deplwbe is reported from the 
llengduan Mountains as new for China. 
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Materials and methods 

The four specimens were collected in W-Sichuan and S-Xizang between 
2001 and 2007. The collections were annotated and photographed in the 
field. Descriptions of external morphology were based on air-dried materials 
observed under a dissecti ng stereomicroscopc. Sections were made with a 
r.1zor blade under the stereomicroscope, and mounted in GAW (glycerol: 
ethanol: water=l:1:1). SEM micrographs were obtained with the scanning 
elect ron microscope JEOL JSM -51 JO LV of National Instrumentation Center 
for Environmental Management, Seoul National University. "Jhin-layer 
,;;hromatography (TLC) was performed to identify lichen ,;;hcmi,;;a] ,;;ompounds 
with three developing solvent systems (Culberson 1972). The spedmens used 
in this study arc deposited in the Cryptogamie Hcrbarium, Kunming Institute 
of Botany, Academia Sinica (KUN). 

Taxonomy 

Pseudep/icbc M. Choisy, kon. Lkh. Univ. scr. 2. foe. l: I sine pag. I ( 1930) 

TYPESPEc1,:s:f's~ .. d~pl,ebepuOO«m 

lhallus fruticosc, apprcsscd to the substrate; brJnching isotomic-diehotomous, 
the branches terete but tending to become dorsiventrally compressed in one 
species, even or uneven, brown to black, dull to shiny; cortex of longitudinally 
oriented h)'phac which bccomcprosoplectcnchymalousat thcsurfacc;mcdullary 
hyphae not ornamented. Apotheda lateral; thalloid margin concolorous with 
the tha\lus, sometimes ciliate, asci clavate; spores 8, ellipsoid, hyalinc, simple, 
7-12 x 6-8 µm. Pycnidia common. Lichen products absent. 

Only two species of th is genus arc known worldwide (Brodo & llawksworth 
1977, Nash cl al 2002: 409-4 1 1 ). 

Pscudcpllcbe pubcsccns (L) M. Chois)', Icon. Lich. Univ .. scr. 2. l: 
[sincpag.. ] (1930) 

• Ltd,enp,d1<ue11sL,Sp.Pl.2:Jl55(J753). 

• Alutoriap,lt1<ue,1<(L.)R.Howe.Classif.Usneac.Anx,r.,23(l912) 

Thallus frutin,st.>, dc,umbt.>nl to subpendulous, forming small , ushions, 
loosely adnate, more or less drcular c. 2-12 cm diam., brown to blackish 
brown, smooth, dull to slightly shining; main branches slender, cylindrical, 
uneven, 0.1 -0.2 mm diam ., 0.05-0.lmm near the t ips; branching frequent, 
isotomic-dichotomous, not flattened; sometimes with circular pits presented 
on the surfa(t.> (FJG. 2); true lateral spinult.>s,sorcdia. isidia and pscudocyphdlac 
absent;Cortcx SO µm thick, 2-layered, with rectangular to irregular and knobby 
cells at the surface; medulla white, mcdullary hyphac not ornamented (F1G. 3). 
1\pothccia not seen. l'yrnidia common on tubercles, especially near the axils 
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l'rG. l. [la bit of Pseud~pl,~b.: pub.:,uus in its natural habitat in Si~huan. China 
(photographby\\'ang,5Junc2006,\'oucher:WangLi-song06-26090) 

F1t., . 2. Oooc·u1> of t he llldllus vf Pse11deJ1hb.: p .. b.csc.-.,s. ~hwoing u11cvc11 ITld;,1 bra1>el1 wn1eti111cs 
withcircularpiuonthc~urfoccofthccortex 

(u11derthedissectingst,,reomicroscope;\ll'angLi-song06-26090) 
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F,,; . 3. Cross ,;,,cc ion ofchc main brnnch of Pseudq!iebe p11besans und"r SEM 
(WangLi-$ong83-2 l52a) 

and bases, dark brown to black, 0.5- 0.7 mm diam., wnidia bifusiform, 6- 7.5 x 
1-2 µm. colorless. Photobiont: green algae. Cortex and medulla: K- , C-, KC-, 
P-; no lichen substances detected hy Tl.C. 

HABJT,H AND ECO t or.y - lliallus looscl }' altachcJ cm siliceous rock surfaces, 
fo rming small cushions (F1c .l). All collections were from the alpine zone, 
between 4330 and 5070 m elevations in the Hcngduan Mountains. Associated 
species included Umbilicaria indirn, Oplrioparma ventosti, R./1iwplac11 
dir~oleurn and IV1iz ocnrpo11 spp. 

DISTRIBUTION - Pse11dephebe pubescens is widely distributed. It is fo und in 
Europe (llawksworth 1972), North ,\mcrica (Brodo & llawksworth 19n), 
California (Nash d al. 2002: 409-411 ), the Alaskan ,m:tic slope (Thomson 1979: 
240-241), Japan (Kurokawa ct al. 1968, 198 1), and the southern hemisphere 
(Brodo & Hawksworth 1977). It is new to China (l:1c. 1). 

SP~ClM~NS f.XHtlN~n- (:lllN,\ . Sidumn Prov .. Kingding Cnun1y. i'.heduo.~hJn Mt. 
3()' 0·1" N. IOI' 48" E, 4200- 433() m. on rock. Wang Li·,ong 06-26090. 07-29(X)9; Muli 

Councy. S.. nqu \'illag~. HOO m. on rock, Wang Li -wngll3·21 S2a; Xizang (Tibel) l'rov. , 
N°Aidong Cnunty.2i!' 37"N,92'13"F., 5070 m,n11 roc~,Wang li -song 07-2i!595(Fm.4) 
AJditionJI specimens examined; numerous North American specimens and Finland· 
Lapponiaenonlckiensi ,(le) .lcnontekio,H~tta.Jn1pyra, adrupemi11,umntonmonte.2l 
Vi l 1957. Coll. A. ). Muu~konen (no number). 
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COMMENTS - The main branches arc wider (0.2- 0. 5 mm diam.) in specimens 
from the Alaskan arctic slope ('lhomson 1979: 240-241 ) than in the Chinese 
materials, where they are only 0.2 mm in diam. 

This species differs from Pseudephdie mi1111srnlo (Nyl. ex t\rnold) Brodo 
& D. Hawksw. in that the latter has somewhat flattened branches and shorter 
internodcs (Brodo & Hawksworth 1977). The two species do, however, tend 
to integrate. Although the Chinese specimens arc somewhat smaller and have 
shorter internodes than typical P. pubern:m, the absence of distinctly flattened 
hrnnchcs i11Jicutcs P. fmbe.~cims. 

In North America P. minuscula tends to ha\"e a more continental distribution 
than P. pubemms (Brodo & Hawksworth 1977). Although the cl imate of the 
Hcngduan Mountains has no close analog in North America, the Hengduan 
Mountain region is influenced by both continental and maritime air masses, 
offering a wide range of habitats for alpine lichens. "01c abundance of 
cyanolichcns at lower elevations in some parts of the Hengduan Mountains 
suggests a suboccanic climate. 

The genus Pseudephebe is close to the genus Bryoria Brodo & D. Hawksw., 
which also contains fruticosc alpine species found on rocks from the Hengduan 
Mountain region. For example, Bryoria 11itid11/11 and fl. termis arc similar to 
Pse11depl1ebe in having a dark brown to blackish thal\us and mcdullary hyphac 
that arc not ornamented. However, the alpine Bryorin species on rock arc 

F1G. •I. Distributionofl'seudcpl11:hcpub~,u11sinChina 
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usually larger (branches >3 cm long), have an erect to caespitose thallus and 
often have pseudocyphellae. Furthermore, they usually contain the substances 
atranorin or fumarproto.:etraric a.:id. 
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Abst ract - A study of the myxomyce1es recowred from the arid, s,,miarid, and dry 
zoneso(thcCanarylslJndsispmcntedhcrein.Atotalotsixty- threespecics,most 
growingnnsllCCulentplan1.<.,is rrported.Pl'>""n""he1/,tlii,P.am/ertr.m, andStemo11iti., 
/«rOOti<a are ci1cd for the fint time from the Canaric~, with additional new rerords 
fromcachisland. "Jheimportanceof theendemicplant•suchasEup!,orbiar,i,u,rieusi• 
as suh,1ra1e.1 for myxomycetcs is analY72<i. As rcpor1ed from other arid ,.one, of the 
worldspeciesbelongingtotheordersPl,ysam/i,sand Tricl,ial~,dominate.Dad!uzmia 
mefa110,pora, commonly recorded from the deserts of America, was the most frequently 
R'<'.D,..,rOO species from lhe Canarit.-;. 11"' parallel bctwc..,n the mrxobiolas of th dry 
areasofthe ,\mericasaodtheCanary hlandsisalwdi!<:ussed.Theromplctes1udyand 

catalogucisavai lable~t bUp·l/wwwmyco1axonrnmlrem11rr£<lwtbld blmL 

Ke)" words - biodi\"ersity ins·entory. Macaronesian bioregion. thermophilous habitats. 
xcrophyticsubs1ra1es 

Introduction 

·n1c s1udy of myxomycetcs from lhc arid lands of the world is a subject or 
recent interest (Lado ct al. 1999, 2009; Mosquera ct al. 2000a,b, 2003; Wrigley 
de Basanta ct al. 2008, 2009). Cacti and other succulent plants have been 
found to support a chanicteristic succulenticolous species assemblage ( Lado 
et al. 1999). [nvrntories of the myxomycetes from some deserts. especially 
from the Americas and other regions or the world, have been published in the 
last decades (Blackwell & Gilbertson 1980; Novo7.hilo\" et al. 2006; Lado ct al. 
2007a,b; Estrada-Torres ct al. 2009) but information about the myxomycetes of 
insufararid lands isveryscarce(Eliasson 1971, 1991,2001). 

The Canary Islands arc a group of islands of volcanic origin located in 
the Atlantic Ocean, between 27°40"-29°30'N latitude and 13°25"- l8°JO'W 
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longitude, approximately J00- 500 km from the west African coast and the 
Sahara desert and on about the same latitude as Florida (USA). 'I he Archipelago 
is ..::omposed of seven major islands (l lierro, La Palma, Gomera, Tenerife, 
Gran Canaria, Fuertevcnlur.i, Lanz.aro1e) and a few smaller ones. Due lo their 
volcanic nature the relief is very abrupt, and the elevation ranges from sea level 
to 3718 m, on Tenerifc Island. The considerable elevation gradient produces 
substantial environmental variation with respect to temperature and moisture 
across the islands. 

The vcgctali,,n of the Canary lslanJs is highly stratified due tu lhc inlluence 
of climatic factors, altitude, and exposure. 1:rom a bioclimatic point of view, 
there are six ombrotypes in the Canaries (hyperarid, arid, semiarid, dry, 
subhumid, humid). l;rom sea level to 200-400 m on their northern slopes and 
up to 600- 1000 m on the southern side, there is an arid-semiarid-dry climate, 
characterized hy high temperatures (18°-22°C) and lnw annual precipita1ion 
(50-350 mm). The vegetation of these wnes represents a characteristic 
xerophytic scrubland (called ~,ardonal-tabaibar in Spanish) with succulent 
plants and occasional aphyllous or spiny shrubs dominated by E11plwrbi11 
spp. with a high proportion of endemic plants(> 50%). Above the faipliorbil1 
communities there are woodland and forest belts, followed by dry xerophytic 
summit vegetation represented only in the highest islands. 

In several places the natural vegetation was replaced by cultivated plots, 
and many exotic species such as Op,mtia spp. and Agave spp., were introduced. 
Presently these disturbed formations form part of the Canary landscape. ' lhese 
are the anthropic plant communities. 

The overall aim of our investigation was to study the myxomycetes associated 
with arid, semiarid, and dry zones. As a result, most of the sampled stations 
were located in the lower elevations of the islands, between sea level and 500 

Material and methods 

During eleven years ( 1994-2005) 72 localities were sampled at lower elevations 
(generally below 500 m) across seven of the Canary Islands. Microscopic 
measurements were made from material directly mounted in Hoyer's medium. 
AnOlympusBH -2andaZeissjcnemad-2achromaticphasecontrastmicroscopc 
were used in the ident ification of 1hc specimens. The specimens have heen 
deposited in TFC Mic, and MA-Fungi herbaria. Nomenclature largely follows 
thatofLado(2001). 

Results 

A total of 63 spedes of myxomycetes were recovered, of which Pliy.<amm 
betlie/ii T.Macbr. ex G.Lister, P. co11fert11m T.,\facbr., and Slemoniris herbatica 



Myxomvcc1edi,·trsity i111hcCanaryhlands ... 441 

Peck are reported for the first time from the Canaries. "Jbe taxa recovered 
were distributed across 21 genera, among which l'/iysamm has the greatest 
representation with 15 species, followed by Didymimn ( 12 species), and Arcyr/11 
(7). As reported from other .irid wnes oflhe world the species belonging to lhe 
order Pliysarales and Tric/1iales dominate. 8(1dlwmi11 melm10spora, commonly 
recorded from the deserts of America, was the most frequently recovered 
species from the Canaries. 

The analysis of the substrates was based on a total of 463 samples, 
cnlleclc<l from 34 vascul.ir planl species, of which 14 are clrnrac1cri1.c<l by 
succulent biotypes, 19 arc woody, and I herbaceous.. The greatest number 
of myxomycete species (51) was collected from succulent plants. Of these 
32 could be characterized as strictly succulcnticolous, since they were only 
observed from this type of substrate, whereas the remaining species appeared 
on woody remains andlnr leaf litter. Er1plwrhia cmuiri1msis was found 10 he the 
most productive substrate with respect to species richness among the endemic 
succulent spcdes with a total of 117 collections distributed across 27 species 
of myxomycctes. Opuntia maxima was the most productive substrate among 
the introduced succulent species, with 138 samples belonging to 23 species of 
myxomycetes. 

This study was carr ied out in the same way as research on the myxomycetes 
of arid lands in Mexico (Estrada-Torres et al. 2009). Some of the results have 
been similar and have resulted in several taxa new to science (e.g. Cribmria 
zo11atispom, "/'riclda dg11ve;;. Lice(1 mcculenlicola, and Vidymi11m wi/dpretii) 
having been described based on material from both areas. Several centuries ago 
succulent planls,m<l cacti from America were introduced lo the Canary Islands 
to see whether they could become acclimated and be cultivated in Europe. 
·Therefore, the simi larity in the myxobiota of these areas could potentially have 
been influenced, as has been suggested previously (Lado ct al. 2007b), by the 
introduction of these plants. 
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Al>stract - Adel.ilileddes.:::ription of /p,l1yoan1i/lm"''P·nov. ispn.>sentedbasedon two 
collce1ionsundcadinnores.::cnc~sofHelico11iacarihaeai11GuadcloupcandManin iquc. 
The Acre,11011ium-J ikeanamorphha,beenobtainedinculture.Akey tothespeciesof 
/ju!,yawilhfasciculatellairsisp1tsented. 

Kc )'worJs - A..1COt11yrola,Bio11"/ria,cw:, f/clicot1iaccac 

Introduction 

During the course of a research program on the fungal diversity of Lesser 
.Antilles, conducted by Pro( R. Courtccuissc under the auspices of SociCtC 
Mycologique de France with the funding from ONF (French forest Office) and 
DREAL (Marliniquc delegation ufJ:rcnch Environment miniskry), intncsling 
collections of /·1)1Jocrenles have been made in different localities and ecological 
situations in Martinique and Guadeloupe. A species first collected in August 
2007 in Martinique represents a new taxon of the genus lju/iy(l. Later, a second 
specimen of the same species from Guadeloupe was cultured from single 
ascosporcs that produced an asexual state J\cnm.:.111i11m-like. A descript ion and 
illustrations of this new species arc presented here. 

Materials & methods 

Specimens were examined using the methods described by Rossman ct al, 
(19<J9). Microscopic observations and measurements were made in water and 
ascosporc ornamentation was observed in lactic cotton blue. 
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Taxonomy 

1j11/1yaar1rilfar1a l.cchat&Courtec.,sp. nov. Fms.l 

Aswma/asubglobo,.,,apiceapp/am>la,160-230 µmdiarnetro,sulmyali11avdaunmti11, 
ror,ma s11hapirolis pili< agg/,.,i.,ati< l,y.,lit1i< .-el a"rtmtia, cm.«e.11mi<-1uis, f!ex,imJ.< 

comfQ,ila, rokm:in KOi/ ''°" "'"'""da. As:i6Q- 75 x 6.Sµm, 0<trupo,-i, ,willmicati, 
i,ramyloidei. Asc£1sp<>ra~fi,sij£1nt1<'< wl el!ipwideae, (Ja5 - )1 1- J3(- J,J) x 2.5 - 3.5 !'"'· 
m,f.,.ptara~. ,11h/acve.~ -~ratu., " -~~11alis: Ac,..,.....,,,;; sirni/i., 

Hol.OTYPE: French West Indies, Martinique, Momc Rouge. la ProprctC, 29 Aug. 2007, 
on dead inflorcscence of Helirouia roribaru (Helfro.,iauae), Christian Lffhat CLL732 l 

(l.lP):ex·typecullureCBSl22797. 

ETYMOLOGY: lheepilhe1 refers to "The u,.,._,, Anti lie,. the region where thi , ,pecie, w~, 

oolk,.;tcdlwic., 

AscoMATA gregarious, solitary or crowded in groups of 2- 3, superficial, 
subglohose, apex llatlcncd wi th a minute papilla, 120- 160 fllll high x 
160-230 flnl diam("'= 145 x 21 0 fllTI,n = 15),white when immature, later dark 
orange to brownish-orange, collapsing cupulate when dry, not changing colour 
in 3- 5% KOH or lactic acid. Perithecial wall abundantly covered by flexuous 
hyphae 2.5-3 µm diam developing from ascomatal base, apex surrounded by 
thick-walled hairs except on papilla, hairs 100- 160 fllTI long, 2.5-3 fllll wide, 
pale yellowish to brownish-orange when dry, cylindrical, slightly flcxuous, 
thick-walled, wall 0.7- 1 µm thick, rounded at tip, septate, arising from cells of 
ascomatal wall, fasciculate, agglutinated into triangular teeth 1 UU- 160 µm long 
x 20- 30 11m wide at base, arranged in a stellate fringe around upper margin of 
perithecia. 

PER1nrnc1A1. WALL 20- 30 11m thick, composed of two regions: outer region 
12-20 11m wide, of3 -5 laycrs of globosc to elongate cells 3- IO x 3-4.5 11m with 
yellow wall; inner region 6- 10 µm wide, of elongate, flattened, hyaline cells 
5- !0x J.5- 311m, 

Asc1 60- 75 x 6- 8.5 11m ('"= 71.5 x 8 µm , n = 20), c\avate to fusoid, apex flattened, 
without ring, with 8 obliquely uniscriatc or irregularly biseriatc ascosporcs. No 
interthecialclcmentsseen. 

ASCOSPORllS (I0.5- )\ l- \3(- J,1) X 2.5-3.Sµm (m = \2.7 x3.2 fJm, n = 30), 
hyuline, fusoid -cllipsoidul, str.iighl, cqu .. lly 2-cdlcd, nol constricted ut septum, 
punctate-stri ate with 2 drops in each cell. 

ANAMORPH: Acremonium-like 

CULTURAL CHARACTERISTICS: After one week at 25°Con Difeo PDA containing 
5 mg/L streptomycin, colony 3-4 cm diam, mycelium white, producing 
an abundant Acremo11i11m-like culture in center of colony, composed of 
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FIG. l. lj11laY" antilla11a. a. A!.Comata b. Single asooma. c. Median section of perithecium 
J. Fndculalc h<1ir, . c. Hn>h<1c covering ~SCl>rt1Jl<1I 5urf~cc. f. A,ci . II· Acr.-mu11i11m-likc 
anJmorph in culture. Additional photos at hu p:ffwww.aKofrancd'r.l 
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monophialidk conidiophores, 28- 60 µm long, 2- 3 µm diam, arising from 
smooth hyphac 2- 3 µm diam, producing ellipsoidal conidia (4.5- )5- 7(- 8) x 
l .8-3 µm (m = 6.4 x 2.4 µm , n = 30), hyalinc, smooth, non-septate, with a basal 
.ibscissionscl!r. 

ADDITIONAL SPF.C1'1ES E XAMINED: F1tm:h West Indies. Guadeloupe. l'clit Bouri::, 

sen!icrde la Chu!ede Moreau. 14 Aug. 20011.ondu d in1loresccnceof Hdico11i11 caril,.,e,,. 
Chris1ia11Loxha1 CLL832l(LIP). 

Discussion 

lj11ltyt1 m1tillam1 is placed in the genus lj11lty11 Starbiick baseJ on the ascumala 
not changing color in 3% KOH or lactic acid, fasciculate hairs around the 
pcrithccial apex, striate ascosporcs, ascomatal wall of small, thick-walled cells 
and Acremo11ium-like anamorphs as defined by Rossman ct al. ( 1999). 

This species is related to several known species of lj11hya, which have 
a stclla1c crown of fas ckulah:, agglutinated hair,; around lhc pcrilhcdal 
apex, such as(. chi/emis (Spcg.) Rossman & Samuels (Rossman et al. 1999), 
l. de111ifera (Samuels) Rossman & Samuels (Samuels 1976 as Nectri<1 dmtifera), 
/. eq11iseti-hiem11fo Lcchat & Baral (Lcchat & Baral 2008), !. perisromilllis (Berk. 
& Broome.) Rossman & Samuels (Rossman ct al. 1999), and/. parilis (Syd.) 
Rossman & Samuels (Samuels 1988). The new spe..:ies differs from these in si1.e 
and ornamentation of ascosporcs andior length of fasciculate hairs. 

Key to species of /juhya with fasciculate hairs 

1. Hairs200- 300f1mlong; ascosporcs(24- )30- 60(- l10)x4- 7(- S)f1m,striatc; 
asc,,.r,ala [)dk yellow 1. p eri$lomiu/i$ 

I. Hairsawr:aginglcssthan200µmlong 

2. Ascospurcs a1·eraging kss limn 12 µm long 

2. Ascosporesaveragingmorethanl2f,mlong 

3.Ascosporc:~(8.5-)9.5-ll.5(- 12.5)x2.8- 3.2(- 3.5) µm,Mriatc;ascomata 
brownish-orange, hairs28- 80 x 2- 2.5(- J)µm .. .. . . .. . ... I.equiseti-hiemalis 

3. Ascospon:s 6- 8( - 9) x 3-4 µm , spinulosc; ascumata orange-yellow. 
hairs l50- 200x3- 4µm .. . . . ....... .. . .. . ... .. . . ... . ...... ... I. de,1tifera 

4.Ascosporesstriate 

4.Ascospore~spinulose l4.5- 20x(2.5- )3-5(- 5.4)µm.ascomata 
brownish-orange, hairs30- 50µml ong . . .. .. .. . . . ... . ...... .... .. I.parilis 

5.Ascospores (J0.5-)ll-l3(-1 1)x2.5-3.5µm;ascomatadarkorange, 
hairsl00- J60µmx2.5- 3µm . I. m,til/a11a 

5.i\scospores(l9- )2l - 28 x 3.5- 4.Sµm;ascomatadullorange, 
ha irsuptolOOµmloug .. . ...... ................ . 1.chilmsis 
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Abst ract - Taxonomic and chorologi~al noles on four leca11ora specie,. misidentified 
orpoorlyknowninPoland,arepreS<'nled. LaitemaisreportedfromPolandforthe 
first time;itsstatusand previous reports in thecountryared i.o;cussed. l~ pl11,,,.-..,1igma. 
practicaUy known only from historical 1>ublication,, appears to be quite frequent in 
the Polish Carpathians. "!he curmll status of poorly known L ramulicola is pmcntcd 
here hased on revised li1cratu re and herharium data. No sped men nf L ~a,fobriae has 
beenconfinnedinPoli,hcollection,andaUreport,ofthi,,pccie.sfromf'oland, infact, 
referloL,.,.mulico/a,Bec~u,eofthemisidentificationsandnomendaturalconfusion, 
L auir,hria~ shoukl b~ cxdu<l~..J frnm lhc list of l'<Jlish lichen,. 1l,c taxonm, y. 
nomcndatural remarks. chemistry, habita1 requ irement,, and distribution of all taxa 

arediscus.ed 

Kc)·wonls - Lichenize<lfungi,fungaldiwrsity.chorology 

Introduction 

'The lichenized fungi Lecmrora mmulicola and L. plweosrigma have been 
i;cncrally consi<lcrcJ r,ire in Polan<l. However, intensive ficl<lstu<licscar rie<lout 

by the first and third authors in large coniferous forests located in the Western 
Carpathians and the northern part of Poland revealed them to be quite common 
in this country. Moreover. detailed studies of hcrbarium materials referring to 
the LeC(morn symmi.:ta-group from the five biggest Polish collections show 
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that they had been collected in the past quite frequently but, for nomcnclatural 
or taxonomic reasons, had never been published. Jn order to clarify this issue 
we initially focused only on these two species. During the study, however, we 
also found L. (iitem(I, which has never been reported from Poland. In addition, 
we were interested in the possible occurrence of true L. a1dubriae in this 
country, something that was unclear because of nomcnclatural confusion; 
it was formerly synonymizcd in the Polish literature with both L rnmuliwla 
and L. pllfleostigma. Thus, here we elucidate the current status of L. airema, 
L rnJr1/Jri«e, L 1ilweostigmr1, and/,. rmnulicol,i in Pol.ind. 

Materials & methods 

·fhc studied material originated from the following Polish herbaria: GPN, 
KRA, KRAM, KRAP, and UGDA. The morphology and anatomy of the 
specimens were examined using standard microscopic techniques. Secondary 
substances were analyzed by TLC (in solvents ,\, B, and C) according to the 
method\ of Orange ct al. (2001) . Unknown fatty acids observed in /.,:.:,morn 
r11m11/i.:ola samples were compared with angardianic/roccellic acid (extracted 
from Lepmrfr, caerulesce11s (Hue) Botncn & 0vstedal), jackinic/rangiformic 
and norjackinic/norrangiformic acids (extracted from Cfodo11i11 rangiformis 
Hoffm . and Leprari(I jackii fonsbcrg). 'fhc localities arc listed and mapped in 
the modified ATPOL grid square system (Cidli1lski & foltynowicz 1993, sec 
also Kukwu ct al. 2002). The following abbreviations arc used in the cilalion 
of localities: NP - National Park; fd.. - forest district; fs . - forest section; viii. 
-village;valL-valley;sL-slope. 

The species 

Lectmora aitcma (Ach.) Hepp PLI\TE LA 

SPrCIMENS EXAMINED - POLAND.Carpathians, [Gd-17] - Pasmo BJbiog<.\rskierM,ge. 

Krowiarki p=. alt ca 1020 ru. on horizontal ,urfaceof s1>ruce snag. 22.06.1%5. Nowak 
(KRAM-L 15917): [Gd-27] Pasmo Babiog6r.kic range, Polica range. Zubrzyca 
G6rna vill., Syhlec vall., alt. ca 900 m, on decaying wimp. 23.06.1965, Nowak (KRAM 
L- 17168); [Ge-12] - Beskid WyspowyMts .. Mogielica Mt,alt.ca 1170 m,onwoodof 
dccayingspruccs\ump,06.08.l966, Nowak(KRAM-L 4630); [Gc-21] Gor.c Mis.,~ 
sl.ofCzotoMt.,al!. llOOm,onhorizontalsurfaceof Piw,abie,snaginwell-litplace 
within upp,;:r mountain 5J>ruce forest, 30.07.1%7, Glanc (KRAM-L- 2%96) 

Leamora (iitema has not yet been reported from Poland, perhaps due to its 
unclear taxonomic status. Specimens of L. aitem(I were frequently considered 
lo represent <larker form~ of L. ~ymmiclr1, since these laxa <lifft:r essentially 
by apothccial pigmentation alone. The taxonomic status of L. 11itemfl needs 
molecular resolution, but currently more and more lichcnologists treat this 
taxon as a separate species (sec below). A revision of some Polish collections of 
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'L. symmicf(I' shows that several of them have almost exclusively dark, blackish · 
grey, blackish -brown, convex to subglobosc apothccia ( l'LATE l A) and a slightly 
greenish thallus containing usnic acid and zeorin. The anatomical characters of 
lhe apolhechi agree well with those described by Wirth (1995) for L. symmicf(I 
var. aitema and by Edwards et al. (2009) fo r L. aitema. We therefore decided to 
report L. aitema as new for Poland. Some Polish specimens originally labeled 
L. symmicta var. <litema arc, in fact, L. mmuliwla . Jt is interesting that we found 
only old specimens of L. aikma in the herbarium collections of L. symmicra; 
rccenl ,,, llcctions have 1wl hcen made despite intensive field sludics. 

CHEMISTRY - Usnic add, zcorin. 

F.cm.OGY AND DISTR!llUTION IN P o t.AND - The old collections slww that 
L aitem11 occurs on hard wood of conifers, mostly on horizontal surfaces of 
spruce stumps within upper mountain spruce forests in the Carpathians. This 
corresponds well with known ecological preferences of the species mentioned 
by Edwards ct al. (2009) . Accompanying species include; Cladonia spp., Bialom 
pullatii, l.ewuom ~p., Mi,;are(I de11igmt!l, A1rmeliop.,i., ,1m/Jig1w, and Xylogmph(1 
pamlle/11. 

WoJtLD ms-r11.rnuT10,; - 1he pre<:ise distribution of this species is not known since 
i1staxonomicpos1tionat lhespeciesle,·d has sometimes been questioned (sce.e.g .. 
Nimi, 1993). Often, this tarnn has hcen treated as l.eca,wra symmkla rnr. aitema (Ach.) 
Jh. Fr., L. symmkta var. sa.:pincola (Ach.) Nyl., or L. aitema. Lee,,.'"'"' ail<ma has b~n 
syno,1ymized with L. symmicla (Ach.) Ach. ~nd, under the latter name, it WAS mcntio11ed 
ins.,,-.,ralnalionalandregional,h~.:klisu[Wirlh 1995. Pi;Ulctal. 1996.Ciurchea 1998, 
Hafdlncr & 1tirk 2001, Bick:zyk 2003, Falt}11owicz 2003, Clerc 2004. Mayrhofcr ct al. 
2005, Kossowsb 2006). The name L ,ymmicta var. aitema has also been incorrectly 
used for L. ram1,lk.o!a. for 1hesc r<.:asons. ~ re-cx~minalion of L iymmicta s. I. ooU~-ct ion, 
isrcquircdtounro\'erthcrealJ<lobaldislributionofL.aitcma. 

Distributionaldalo prmen1edhereincludeonly reportsofL.ai/e,naorL.sy,nmicta 
var. aitcma. as these most probably rder to lhi, luon. As oug.gcsl~..J by Nimis (1993) , 
L. aiuma appear5 to be widespread, al least in boreal and montanc European regions. 
Indeed, it i, reporled from Green land (Alstrup et al. 2009), the Cze<:h Republic (Li!b 
clal.2008) , D,;rm1ark(Soch1ingctal.200i).Gcrinany(Scholt2000. Kauiclal.2005, 
Dolnik & Neumann 2009), Great Britain (Smith cl a l. 2009), Ireland (Seaward 1994), 
11aly(Nimi,J993),theNetherla1xls(Aptrootetal. 2004),Fennosc~ndia(Sa nt'-'<sonetal 
2004),a11dtht'EuropeanpartofRu"ia(Hcr111anssonctal. l998).E.s.slinger(2009)ha, 
alsoreportcdLaitonaforNorthAmerirn. 

Lecanora cadubriae (A. Massal.) Hedi. P1.Arn1B 

ExsiccATAE EXA~l lNED - Lichencs Alpinu m 2117: AUSTll. lA. Steier mark, Schladmi nger 
Tauern, alt. CJ. 1350 m, an /,,.rix ,lecidua. 09.07.1973, Podt (KRAM-1.- 25797); 318: 
Aullria, Kiirntcn, Taoren, Kreuzeck-Gruppc.al\. ca (850 m, an Stiimmcn von L,,rix 
d«idr,a am Waldrand. JS.07. 197!!, Wirth & Hertel (KII.AM-L- 251127): 376: ITA l.Y, 
Sudtirol:Zillertaler Alpen , Ricsenferncr-(iruppe,alt.1il.50m,a11derStamm-Ba<iseim.el11 
am l[angstehe11derlarix,Jccidr,a, l8.l0.l'll9,llertel(KII.AM-L- 25888); 11.abcnhorsl, 
l.ichenc,europaci 73 J &Massal.Lich.11al.exs.N. 3321: 11aly, Ri\'a,sullacortecciadei 



452 ... Cz.arnota. Ol)"C:d:a & Kowalewska 

Ulriciin,·ariclocalita, 1864.AbbeCarcs!ia(KRA-17702);lichenesSlovakiaeExsicca!i 
35: SLOVAKIA. liptonke Tatry. ad corticem l aricis deciduac in 111011\c Kliuovatc. alt 
ca 1300 m, l0.08.1%3. VC"t.da (KRAM-l 25902). 

In the Polish literature (Biekzyk 2003), 'Lecanora cad11bri11e'was synonymized 
under the illegitimate name Lecidea mmulicola H. Magn. published in 1952 (sec 
Printzen & May 2002). The name 'Leca11om plweosligma' was also erroneously 
use<l as a synonym of/,. c,dubriwi (J:all)•nowi.:i. 2003, Kossowska 2006) an<l 

it is probable that some published Polish reports of L. cadubriae refer to L. 
plweostigma. However, most of the reported Polish samples of 'L cadubriae' 
appear to represent morphological forms of L. ramuliwla with less developed 
apothecia than usual and a thick, cracked thallus (see under L. nmmlico/a). The 
characteristic secondary substances for L wdulniae have not been detected 
in any available Polish specimen originally filed under this name. Thus its real 
occurrence in Poland is questionable. Lecanora cadubrfoe has been collected 
many times close to Poland in the Slovak Taira ~·Its. (Lisickll 2005). Considering 
this and other reports from Central Europe (e.g., Kanz ct al. 2005, LiSka ct al. 
2008) the Polish Tatra Mts. is the most prohahlc area to discover the species for 
the mitional lichen biota. 

C1tEMJSTII.Y - P+ orange, K+ yellow turning to oninge; TLC: norstictic acid 
(major), ±stictic and ±salazanic acids (accessory substances). 

Wo ~LD DJSTRJ ~ITT I OS - The general distribulion of l.a,mota wdubria< extend, from 
the OO<eal rone (induding North America and Greenland) lo the monlane areas of 
Europe {Ni mis 1993. Thomwn 1997.Alstrupet al. 2009, Smith ct al. 2009). Thespccic1 
appear,innumerousEurope•ncheckli,tsandcatalogue,.~i11g,p•rselyrecordedinter 
alia from: the British Isles (Smilh ct al. 2009), the Nordic (Sochting & Alllrup 2002, 
Same,sonetal.2004)and1hellalticmuntries(Randlane&Saagl999.Jiiriadoetal 
2003).Central Europc(Scholz20'.Xl,llafeUner&TUrk200l,Kanzctal.2005,lisicU 
2005, li!h et al. 2008). the llolk.ans (Mayrhofor et aL 2005. KneZ<'vic& Mayrhofor 2009) 
and the alpine reginm nf haly and Slovenia (Nimi~ 1993. Supp<m & Mayrh<"l(er 2002) 
l"urthermore. outside Europe and North America.1he specie, wa, reported from Srria 
(Johnetal.2001) 

l1seemstha t theliche11israrehutra!herwidespreadinthe1".or1hernHemisphere 
It shoukl be taken into account, howe,·er, that the name 'l.«111rora ramulicola' has 
some1 ime, been treated erroJ1eou,Jyasa •rnonyn, of L cadubria~ ond tllat some records 
ofl .. caduhriaerefer.infact.10/ .. mmuliwla 

Lectmora p/1aeostig111a (Korb.) Almb. P L11TE 1C 

SF.LECTED snCIMENS HAMISEO - (if IK>I otherwise staled. 011 wood of Pi.:.e.. ubic, 
within upper mountain spruce forest). POLAND, Carpalhians: [Gd-16] Western 
BeskidyMu.,BabiaGoraMassif,&hiaG6rnNP,fs.no.2lA.49"35"04.6"N/19"32"l5.3'E, 
al1 . 1160 111. 03.07.2009. CzanK>ta 6156 (GPN): (Gd-17] - Babid Gora Ma1sif. Bdbia 
G6ra NP, f,. no. I&. SE sL ofSokolica Mt., 49"35"12.l"N I 19"34"ffl.8"E, alt. 1230 m, 
08.06.2009, Czarnota 6044 (G PN); ibid., fs. no. 25, S sl. of Sokolica Mt .. 49"35'02SN 
/ 19"33"56.3"E, alt. 1265 m, Ol.ffl.2009. C,anK>ta 6093 (GPN): [Gd-261 - Babia GOra 
Massif, Babia G6ra NP, fs. no. 26h, Ssl. ofK~pa Mt., 49"34'07.rN I 19"33'0l.9"E, alt 
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Pun 1. Habits of diS<:u5scd Leca,wra species. A - L airerna (KRAM-L- 17168}; B - 1- cadubriae 
(KRA-J7702);C - Lp!uuo,tig,!la (GPN60(,9); D - L rarnr,/iwla (GPN 577 1). Scaleb.irs ae I mm 

1365 m, 17.07.2009, Cz.amota 6069 (Gf>!\'): [GJ-27 ] - Babia G6ra Massif, Babia G6ra 
NP, fs. 110. 26h, Ssl. ofK~pa Mt., 49"34'07 .ll'N 1 19"33' 12.l'l"E, alt. 1290 m, 17.07.2009, 

Curnota61179(GPN); [Ge- ll] - Weskrn Beskidy Mts., Goree Mts .. Goree NP, W s l 

of Gore Kamienidci Mt. nea r Sp.a lenioc stream, a ll. 820 m, 27 .03.2002. Cz.arnota 2754 
(GPN); [Ge-20] - Goree Mts .. ,·all . of[.epietnica stream. W ofD!ugie Mtaki glade, alt. 
1160 m, 12.0'J.1966, Glanc (GPN/5368; Ex KRAM -L- 39562) and on bark of Pi.ea ab~s. 

12.09.1%6, Glanc (KRAM-L- 39186, as L<'<1tlw cadubrWle): ibid ., Bukowina, Dolina 

Rohowa ,·all. , a lt. 715 m,on hark of Piuaahiei:within Abieri,Piceer""'· 21.07.1%.5, Glanc 
(KRAM-L- 39187, as Lc,;;idca cadr,l,riac); [Ge-21] - Goree Mls., Goree NP, fs. no. 136-a, 

Dolina Kamienicyvall.atx"'e Maly Borek region, 49"33.bl9'N /20"09 .09ll'E. a lt. 9ll0 m , 

within Al>ieti-Piceeturn . D6.09.200II. C1,arnola 5723 (GPN); ibid" N sl. of Turbac'- Ml. 
below the top. alt. 1280 m, 25.05.2001, Czarnota 5369 (GPN): ibid .. W sl. of Mostownica 
range, alt. 1220 m. 23.07.2007 , Czarnota 5458b (GPN); ibid., fs. no. 35J , E sl. ofCroto 

Ml .. 49"33.l60'N 120"07.325'E, alt. l200 m , 14.10.2008. Czarnota 579; [GPN); [Ge -60] 
- li>1ra Mts .. High Taira Mts., Taira NI', :,;w sl.ofZabia Gran Mt. near the border 1'1-Sk, 
al1.I SUOm,09.07.2U02,Czarnola2874(GPN.a,Lec,deal,ypopta) 

'There are practically only historical records of Lecanom phaeosrigma within 
Poland (Korber 1855, Stein 1879, Eitner l 901 ). These records accepted here 
arc based only on the original and detailed descriptions included in K6rber's 
and Stein's works. Stein included Biatom plweostignw K6rb., a basionym of 
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L. pl111eostigm11, as a synonym of 8. obsrnrelfo (Sommerf.) .'\mold. According 
to Zahlbruckner (1925), H. obscure/111 was based on Lecide11 pellucida var. 
obscureU11 Sommerf. described in 1826 and raised to the species level as Lecidrn 
obscure/111 (Sommcrf.) Nyl. by Nylander in 1866. Hedlund (1892) mentioned 
this species as Lecmwm obscurelfo (Sommerf.) Hedi. lnom. illegit. as a later 
homonym of Lewnora obswrdla (/. Lahm.) Nyl. 1878], but surprisingly Bi11torn 
obscure/la has recently been in.::luded in the synonymy of /Jia/orn /e/ramera (De 
Not.) Coppins (Index Pungorum 20 10), a species that is not congeneric with 
T.Kcmwrn pfowo.~ligma in a currcnl sense. In fac1 , the nomencl.ilure uf the lax.i, 
not to mention the taxonomy, is highly complicated and warrants a separate 
study. 

CHEMISTRY - 2-methylene-3-carboxy-18-hydroxynonadecanoic acid. 

ECOLOGY AND DISTRIBUTION IN POLAND- L. plweosli~magrows frequent ly on 
hard wood of decorticate !'iced abies trunks and, rarely, on the bark of usually 
dead spruces within upper montane spruce forest (Plagiotliecio-Piceetwn) and 
montane spruce-fir forest (A bieti-Pfredum) at altitudes between 820-1500 m. 
It prefers semi-shaded parts of trunks but tolerates well-li t localities within 
extensive insect damaged stands. Accompanying species usually include 
C11licium abietinum, C. gla11cel/11m, C. trabi11dlum, Fuscide11 pmilfo, Lecrmorn 
ram11lico/a, L. subintricata, Lecidea !eprarioides, Parmeliopsis ambig11a, Pycnorn 
sorophora. and Stra11gospora moriformis. 

Pl. AT ~ l , Known di strihrnion of ILra,,,,rapl,11,!()_<rigm11 in Poland given in ATPOI 
grid square system (100><]00 km): 1::. - histori cal data: 0 - recent record: 
• - ncwti nding•. 
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The name of Lecm1ora ph11eo$rigm11 has been reported recently from Poland 
only twi.:c - from a lo.:ality in the Western lkskidy Mts. (Nowak 1998) and 
from the Polish Eastern Carpathians in the Low Bieszczady Mts. (Kiszka & 
KoSciclniak 1998). Unfor1un.i1ely, there arc neither del.iiled loc.ilitics nor .iny 
ecological data given in the latter rcpon. Moreover, the spcdcs was omitted 
in later lists compiled for that region (KoSciclniak & Kiszka 2003, Koscielniak 
2001), from whi.:h it has not been reported since 2004. 'Jhe o.:curren.:e of 
L plwwstigm11, however, is possible in the Polish 13ieszczady Mts. since it is 
known in lht: Ukrainian part of 1hc Eastt:rn Carp.ill1ia11s (Kon<lrntyuk ct al. 
1998). PLATE 2 shows the known distribution of the species including the old 
reports cited above. 

WoKLu l)JSTKrno·r,o,; - L plu«vs.tigmu is regankd as ~ rare bul rather widespread 
species in Europe. It wa1 reported throughoul lhccontincnl from hnnosamdia , 
We,1crnRussia,andEstonia{Randlane&Saag l\19\1,Jiiriadoct al.2003,S.ntessonel 
al. 2001. Urlxlna,·ichus ~l al. 20Cl8), Rv111<1nia and Bulgari~ {Ciurchc~ 1998, Mayrhofcr 
ct al. 2005), Germany, Austria, and Switzerland {S<:holz 2(XX), Hafcllncr & Tiirk 2001 , 
Clerc 2004, Kanz et al. 2005, Pfe1forkorn·DeUali & T<irk 2005), and France and Italy 
{Claumdc & Roux 1985, Nimi, 1993). Ck»e lo Poland il i, found in the Czed, Republic 
andUkrainc{Kondratyukctal.]9%,Kondratyukctal.2003,Lil;kactal.2003). 0utsidc 
Eurq,e,lhe,pccieswas re<:ordedfromMongolio{Biozrov2009). 

Lccanora ram11fico/a (H. Magn.) Print:u:n & P.F. May 
aleddea ,,upinrola,-ar.ranrn/irolal-l.Mogn. 

PLATE ID 

•U:.:idearam11/irola(l·I.Magn.)Hillm 

SF.LECTEDSPF-CJMD'5EXAM1"ED - (ifnotothcrwi,estatcd,011wooc.lorbarkd"co11ifers: 
Pirm,,ylvcstri,or Pic,,.,ahi~,). POLAND: [Ac·35] \\.)'brtei<:! SlowiOskiecoast, SzkJ.ana 
1-luta fd., f,. no. ]Mb, 2.5 km Eofl.ubialowo vill. , on dead twig• of &tula pe11,/11/a , 
18.09.2000, Kowalewska (UGDA-L- 15'1&1): ibid,, f1 . no. 109f, 3 km NE d"lubiatowo 
vill.,on &tulapend1da, 9.10.2000, Kowalcwska (UGDA-1. 15488); [Ac-36] Wybrzdc 
Slo1<:itlsk.ie coast, Biatog6ra nature rcser,·e, 27.07.1982, Fahynowicz (UGDA-L- 1461); 
BialogOrafd.,fs. no.25g,lkm'.\WofBialog6ra,-ilL,on&tufu/,rm/,./u,JO.I0.2000, 
Kowalewska {UGD,\·L 15490): ibid. t's. no. 29b, 2 km)';\\' ofBiatog6ru vill., on Bctula 
pe11d,i/a, 25.08.2000, Kowalewska (UGDA-1.- 15481); ibid. , fs. no. 91g, 3 km W of 
Bialog<.',ra viU .• on dead 1wig1 of De111I" pt',u/o,la. 12.l0.2(XX), Kov,ralcw~ka (UGDA-L-
15193): [Ac-38] Wybr1.<'Ze Stowitlskie coast , peat-bog Bidawskie Bloto, 30.09.1981 , 
Fat1p1owicz (UGDA-L- 1401, as L symmicrn): [Ac-4 1] - \\'ybr,.(''l(' Stowi~skie mas\ , 
Stowitlski NP, Radek near Cwtpino. 30.08.1988, FaltyrK>wicz(UGDA-L- 3978, KRAM· 
L 22158, bo1h a; L symmicla): [Ac·6l ] Wy«XZ)"lna Damnicka plJtcau, 1-2 km SE of 
DanrnicaviU.,20.ll.1987,Fahynowicz&Mi'!<llikowska(UGDA-L- 3752,asLsymmicta) ; 
[Bc-16] - Pojezieru Potudniowopomor~kie lake land. Bory Tuchobkie fores\, peal-bog 
J1carl)rzf<lnol.ake,S1"03'46"N/ 18"0(l'34"E, 29.07.1983,fattynowicz{UGL)A- l. 1705, 
as L ,ymmi(ta); [Bc-25] - Bory T\icholskie fon>sl, Grzybowski Mtyn fd., fs. no . .J.6Sb, 
2.S km NE ofSz.ludron ,·illage, 15.09.2002, Kowale-wsh (UGDA-L- 15503): ibid., I km 
NW of Sz.ludron viUagt, 19.06.2002, Kowalcwska (UGDA-L- 15500): ibid., 0.5 km SW 
ofl.orrnioc viii., 15.09.2002, Kowalewska (UGOA-l.- JSS06); [&-26] - RoryTuchol;kie 
fomt, Lipa viU. at E ~hore c( WdzyJze Lake, 53•59•24":,; I JrS6'25"E. 13.09.2006, 



456 ... Cz.arnota. Ol)"C:d:a & Kowalewska 

Czarnota 5132 (GPN); (Bc-31] - R6wnina Charzykowska plain, .,Niedfwiady" peal­
bog nature re:1erw near Lipczynek \"ill .. 26.07.1987. Faltynowicz {KRAM-L- 21769, 
UGDA-L 3108, both as L ,ymmi<t«); [Bc-65] BoryTuchol;kiefores1. Biala tU., f; _ no 
129, 16.08.2002. CzamoTa 30i7 (GPN): [Cg-64] - Nizina P6tnocnopodla,k.a lowland, 
R6wnina Bid,ka plain. Bialowida Prime,ol fores1. HajJ16wk.i fd .. fs. no. 572. 11.08.2002. 
Cz:irnota 3021 (GPS"): [Fd-47] Wyiyna Krakow.sko-Cz\'Stochow.ska upland. \\'yiyna 
Olkmka upland. Sbl;kie rl<'U Olkusz town, 06.04.1956, Nowak (KRAM-L- 2556, as 
Li:cidea ,a,nuk,;a); [Fd-48) - Wriyna Olkuska upland. Ojc6w viU .. Ol.OS.1956. Nowak 
(KRAM-L 2116. a,; L..-cidca mmu!iro/,a); [Fd-66] Kotlin~ Oswi~cimsk., depmsion , 
Rozkoch6w on Wi,la Riwr, 31.03.1960. Nowak (KRAM -L- 6855,as L«idea m,,wliro/,,) ; 

[Fd-93] - \\'~,,;tern Carpathians. Western Deskidy Mt, .. Be.kid Maly Mts .. Pnegibck 
pass. alL ca 660 m. 23.08.1960, Nowak (KllAM-l.- 7583, as L«i<U!a ram11/irola); [~d 
%] - B~<kid Maly Mts .. l.ysa Gf!ra Mt .. alt. ca S 10 m, dnw 111 lhe hiking track from 
Wadowicc 10 Lcskowicc. 19.(H.1%1. Nowak (KRAM -L- i06S. a, lu:id.:<1 ""'"'liw/«) ; 
[Fe-96J - WesternDrpathians,Pog6ruRoinowskiet001hills,G6rowavill.,alt.120m, 
11.09.1970, Kozik (KRAP,dupl. in KRA,a, I. cad11miad; (Ff-0.3] - K01lina Sandomierska 
basin, Puucza Sandomiuska forest . f,. no. 187. be1'•;eenGrtb6wa11d Stalowa Wola town. 
117.09. 19112, Kiszka (Kii.AP, as L«ul~a ram11/U:o!a): ( Ff-13] - Pu,zC'Zll S..ndomierska forest, 
Krawce fd .• fs. no. 91, 28.09.19li2, Ki;zka (KRAP,as /,ecidea ,am,./iwia); [Fg-22] - Kntlina 
San<lomierskabasin,Pu1zczaSol,J;a for.:st, near[lut.a Rotaniecka,·ill.,28.07.1984, 
Kiszka & l'i6recki (KR.\M-L, a; L~~idro mn.,,Jiro/,a); [~g-23) - East 11.o"ttoae, l'us·= 
Solsh fore<t, near )\arol town, 2().07.19&1, Kis,.ka (KRAM-]., as /,ecidM ra,n,./im/,,) ; 

[Gd-16] - Western De.skidy Mt1., De,kid 2ywiedi Mts~ Dabia G6ra Ma,sif. Babia G6ra 
NP, Mala Babia G6ra Mt, alt. 1460 m, lD.OlU.00 1, W~grzyn 379 (KRA.as L sy,nmicta) ; 
ibid .. BabiaG<'>raNP,fs.no. 24a.49"3S'10.5"N / 19"30"52SF, alt.123(lm,02.07.2009. 
Czarnota 6130 (Gl'N); [Gd-17] - Babia G6ra Massif. Babia G6ra NI', Sokolica Mt .. alt 
1300 m. JO.OS.2000, W~grtyn 192 (KRA, a; L. syrnmic1"); ibid .. fs. no. 253, 49"35'01.0"N 
I \9"33"5HtE, alt. 1265 m, Ol.07.2009, C~rnola 6102 (GPN); ibid .• fs. l}O. I&,, NE~l 
ofSokolic.a Mt.. 49"35'19.S"N / 19"33'39.9' E, 10.06.2009,Czarnota 5999 (Gl'N); Beskid 
Ziwiedci Mis., Polica Mt, alt. ca l lUO m, 11.117 .1%5, Nowak (KRAM-L- 15145, as L. 

syrnmicta); [G<l-58] - Talra Mls .. Wi:st Talra Mls .. Widkic Kuryci,ka. all. ca 1000 m. 
19.06.1998, llidczyk (KRAM-L- H-135, as L symmict,a); [G<l-59] - Obniienie Orawsko 
Podhalar\skiedepression. R6w Podtatrtar\ski depression. Dolina Lejowa vall., Polana 
Bialy glad~. •19"l7"02"N I l9"50'48"E, alt. 900 m, 17.07.2001, Sliwa 3257 (KRAM-L-
54579,a,L symmi.:ta); [Ge- II] - W~-s1en, lkskidy Mts., Goree Mt, .. Gorcc'.\"P, N sl .of 
Kudtoti Mt. , alt. l 130 m, 24.08.1967, Glanc (KRAM-L- 48422, as L. ,ymmicta); ibid .. vall 
ufTurbac, sln,am below Turbac,;yk Mt. ah. 870 m. 04.l l.1994. CLamol~ 684 (GPN. ~, 
L. .od11hri,ac); ibid., W ~I. ofKudtor\ Ml. close to Pustak i:;ladc, 49"33'M~N / 20°10"13"E, 
alt J200m, IJ.07.2008,Cz.a rno1a 537 J (GPN);ibid .. vaU.ofRo!-0<:hastr.:am.alt. 7&J 

111. OS.12. 199,1. Curnold 672 (GPN. ~•- L symmi<'l,a); [Ge-20] - Goree Mts~ by hiking 
tra~k from Turbacz Mt. lo Nowy Tarp:-Kowanie<:, 12.09.1964, Gla1K (K RAM-L- 28344, 
a, L,,ddea l,~lwla); [Ge-21] - Goree Mis., Goree NP, Dolina lopusznej vall., below 
Gabrowska glade, alt. 1240 m. 27.08.1%8. Glanc (KRAM-L- 40264, a, L. ,ymmiclll); 
ibid., fs. no. l36c, vall . of Kamienica stream below faworzyna glade, 49"33.4 15"~ 
I 20"09.l44"E. alt. 1075 m. 09.09.2008, Cz.a rno1a 5638 (GPN); ibid., fs. no. 35a, W sl 
of Mo.stownica Mt., ·19"33.302"N / 20"07.318'E. alt . 990 m. 08.10.2008. Czarn(l(a 58 18 
(GPN); ibid., f,. no. 184b, W of Gabrow,k.o glade, 49"32.624'N I 20'08.402'E, ah. 1240 
m. 29.08.2008, Czarno1a 5762 (GP:-:); [Ge--60 ) - High Tatra Mu .. Tatn, NP, N ridg<> of 
2.abia Graii Mt. ot1 th~ border of PJ-Sk.ah. 1570 m. 09.07.2002, Czarnota 2921 (GPN); 
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ibid., ridge ofSiedem Grana16w Ml., 49"12'39.6"~ / 20"05'25.0"E, alt. J600m, mountain 
s!onepi11eanJs1>rucefore,1.oo Pi"'" cm,b,-~.15.07.2006. W~grzyn 3195 {KRA). 

'Thm: are few literature records of L. mmulicolt1 in Poland (Hillmann & 
Grurnmann 1957, Nowotarska 1976, Kozik 1977, Kis1,ka 1979, l98la, b; 
CieSlillski et al. 1982 - all reported as Lecidea ram11/icola; Prinnen & May 
2002, Kiszka 2008, Kubiak 2008 - reported as Lecm1om ramulicola). Moreover, 
Nowak & Tobolcwski (1975) mentioned that the species then occurred in the 
lowland and Carpathian foothills but did not indudc any detaikd localities. 
Due to the nomcnclatural and taxonomic confusion concerning this taxon 
bclwccn 1982 and 2002, there was a lwcnty-ycar-old gap in any information 
on L. rnmulicofo in Poland. Kiszka (1993) reflected that situation in Polish 
lichenology when he included Lecidea mmulico/a as a synonym of Lecmwra 
rndubri11e . .Since 1993, specimens of/,. rnm11/icofo have been usually cited in 
Polish literature exclusively (and erroneously) asL. cadubriae (e.g., Kiszka 1998, 
Kiszka & Grodzi1'1ska 2004). During our revision we found many specimens of 
L mmulicofo labeled as L. cadubritle. Some were originally labeled correctly 
as Lecideti mmu!icola but later were annotated as L. cadubriae and thus never 
published. Although l'rintzcn & May (2002) finally resolved the nomcnclatural 
probkms surrounding these species, distributional data of Leca11ora rnmulico/11 
in PolanJ remained hidden unJer 'L .:(iduhrfoe'(e.g., Riekzyk 2003), a species 
that probably has never been collected in Poland (sec under L. cadubriae). 
Our revision showed also that Lecanora ram11licola was often misidentified as 
Leamora symmict11 (including L. symmicta var. 11item11). 

TAXONOMICAL REMARKS - Darker forms of LeCll/10((1 mmulicolo resemble l. 
aitem(l because of the similar apothecial pigmentation. The biatorine apothccia 
of L. rnmulicofo, however. arc usually distinctly marginate, ±glossy and often 
concave when immature (PLATE 1 D). Moreover, the taxa arc chemically 
distinct. According lo Printzen & May (2002), L. mm11/iwlri pruducn alrnnorin 
as a major compound together with one unknown substance. Some paler, 
mature, immarginate forms of L. ramulicola often resemble L. symmicta, but 
these species differ in the colour of thallus: distinctly ash-grey in L. ramulico/11 
(because of the predominance of atranorin) and slightly yellowish green in 
L. symmicta (because o( abundant usnic acid). In addition, the arcolcs of L. 
mmulicola arc usually more coherent. 

Printun & May (2002) present an excellent description, and they discuss 
the affinities and differences between other taxa in the Lec,mom symmict11-
group (forming biatorinc, mature apothccia and containing usnic acid as a 
major compound). 

CttEMISTRY - Alrnnurin, ±usnic aciJ, 1 ur rnrcly 2 unidentified folly aciJs. 
Most of the analyzed specimens contain usnic acid, but often, only small 
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PLA:rn J.Schcnrnl icdi~grdlllufchru111dlUgrdrti,;shuwi11g subst~11c..sdclcctcd in L««,wrn 
ranrn/irola. in solvcn l systems A. B, and C. CO - control; FA - selected fatty acids; 
RA - L ram.,/irola. Compounds: An/Ro - angardianic/rocccllic acid: Atr - ~lranorin: 
)a/Ra - jockinidrangiformic acid : NjlNr - norjackin icfnorrangiformic a.id: No - nur­
stictic acid; Ckl and Uk2 - unknown fatty acids; Us - u5nic acid. 

amounts of this substance were detected. Unknown fatty acids differ from 
substances mentioned in the Material and methods section (sec PLATE 3). "The 
first fatty acid (Rf dasses A3-4, 84, and 01-5) is always produced whereas the 
second folly acid (Rf classes A not detected, B2-3, C3) occurs sporadically. Only 
a dozen of the examined specimens contained trace amounts of this satellite 
substance. 

EcoLOGY AND DISTRIBUTION IN POLAND - Lecanom ram11licola is widespread 
in Poland from the Baltic coast (l'rintzen & May 2002) to the Tatra Mts., and 
from close to sea level to the upper timberline at an altitude of 1500 m. Most 
of ils known lix:~litii:s, how1:v1:r, lie lo the south in lhc W1:stern Oirpalhians. 
It usually grows there on the hard wood of branches and decorticate trun ks 
of Picea tibies within the upper montanc spruce forest Plagiothecio-Piceet11m 
or, more rarely, in the Carpathian beech forest of the lower montanc belt. 
A few collections have also been made from the bark of conifers (e.g., Picea 
11bie.,, Pimi., .,ylve.,td,, Abie., alha). 1t prt'fns well-Iii places within de.iJ st.i11Js 

destroyed by bark beetles and open localities at the edges of forest gaps. Large 
lowland pine forests arc also favoured habitats. "There, L. mmulicola grows both 
on bark and wood of l'im1s syfresrris and frequently on the dead twigs of Betufo 
pe11d11la. 

'The known distrihution of I .. n1m11/iwla in Pol.ind is shown in PLATE 4. 
Localities from Upper Silesia mentioned by Kiszka( 1993) for Leamom cad11briar 
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Pi.AT ~ 4. Known d isTrihut ion of l.«11,um, ro.,,,11/imla in Poland gi,..,n in ATPOI 

grid square sys1cm ( lOOx 100 km): 0 - previously reported bcalit ic~ • - new 
findings. 

have been induded here without taxonomk revision, since the specimens 
dt>arly rt'for to Lecidf.11 nimulicofo. Anyway, rt'vision of those materi.ils was 
impossible because the collection was unavailable in KRAP. 

Wo~LD PISHl8UTION - l . ,,.,m,lirola wu an overlooked lichen in 1he past and it~ 
g<>ll<'ra l distribution is not yd ""'JJ known. Primwn & May (2002) reported it from some 
cent ra l European countries (the Cuch Republi c. Poland, Gt•m1any) and North An)('Tica 
(Canada and the lJ.S .A.). L,1\er the species was re ported from the SlO\ca k par1 ofthe Talra 
Mu. {Lisick:I 2005). the [lx: riJn Peninsula (P&rez ·O rtcga & Printun 2007), Western 
Russi., (Kuznetsovaetal.2007)andsomeadditionallcx.,litiesinGermany(Kanze1al 
200S,Dolnik& l\cumann 2009) 
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Abst racl - Siemaszko• (1 939) illustrations and figure legends for Ophiom:,ma 

mim,t11m art' dt'>ignakd ht'rt'in as the lt'd o typ<, for Cualocysliupsis mim,tl4, anJ a 
main UAMH l 1218 [• WlN{M) 1532, • R. /ankowiak 705] isolated from pcrithccia 
in gaUeries of Ip• 1ypogmpl11'5 in ;tern; of Pi.ea abi~. from Biebramski Na1ional Park 
(Poli,h: Bicbriar\ski Park NaroJowy), Wcrkly,: Protection R•nge. grown a11d dried on 
wood chips. i• then desi gnated as the cpitypc and deposited in UAMH. This specimen 
willserwasareferenceinfutures1t1die,on,pecie,ofC~rmocy<rfop,i, tha t use nlO(lc,rn 

morphological . chemotaxonomic. anJ 111olccularapproaches. Morphological details 
urcalsoprcscntcdforthcq,itrrcma1~rial. 

Kc)·wonls - nomcnd alun,,ophio,tumaluidfungi.spl><:icsdclimilalion 

Introduction 

'The genus Cerntocystiopsis H.P. Upadhyay & \V.B. Kendr., based on 
Cernlocy.,tiop.1i.,; mi1111/(l (• Opliio.~lom,1 miuu/um), was erc.;tcd to ac.;ornmodatc 
ophiostomatoid fungi that have short perithedal necks and fakate ascospores 
(Upadhyay & Kendrick 1975). Siemaszko ( 1939) did not mention a conidial state 
for his fungus, and none of his material is extant. lfowever Upadhyay ( 1981) 
indicated the anamorph of this species is a Hyalorhinocladidla H.P. Upadhyay 
& W.B. Kendr. Additional significant papers in the history of the ere.;tion of 
Cera /ocystiopsi~ are those of Davidson ( l 942) :md M.ithiesen ( l 951 ). 

Davidson ( 1942) took up Siemaszko's name as "Ceratostomella (Opllios1oma) 
mimirmn Siem.M for several isolates he obtained from stained sapwood and 
grubs of Mo11odwm11s titillator (hbr.) infesting a single dead pine near the 
District of Columbia, U.S.A. And whik fertile perithecia were produced by his 
isol.iles, cultures he sl..irted from sing.le ascospon.:s were sterile; no perithecia 
were formed. He also recorded that this fungus produced a "ccphalosporium-
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like" conidial state, but that the perithecb it produced were smaller than those 
measured by Siemaszko. 

Next Mathiesen ( l 951) provided an amended description for 0. mim1rum, 

based on a number of the colle.::tions from both spru.::e and pine trees that had 
b(.>etlc galleries in lhem or one of four different bark beetles; perithecia were 
found regularly amongst the frass in the galleries. She noted some differences 
in that several or her measurements Cell between those recorded by Siemaszko 
and Davidson. She also provided a detailed description or what she, too, called 
a ucephalosporium -like" conidial state, but her figures illustrate more complex 
fruiting structures than do those or David.son. 

Upadhyay's ( 1981) treatment of the fungus, by then known as Ceratocysliopsis 
mi1mlu, W<1S based en1irely on Norlh Amt:rican matcri<1l, fur lie did no1 record 
a single off-shore specimen as having been examined. Yet while Davidson 
reported the perithecial necks were 15- 90 µm in length, Upadhyay stated 
they were 45- 150 µm long. He also assigned the conidial state to the genus 
Hy11/orllinocladiell11, even though l:lyalorl1i11ocladidla mim1tibicofor, the type 
species of that anamorphi c genus, docs not resemble the conidial state of 
Cemtocysliopsis mim1/11 as figured by Mathiesen ( 1951 ). ['The original spelling 
of the specific epi1he1 umi,wta-hicofor" has been corrected 1hroughou1 in 
.iccord.ince with Articles 60.8 and 60.9 of the JCBN (McNeill el .ii. 2006).] 

Historically, the genus Cemtocystiopsis was not accepted by Wingfield ct al. 
(1988), Hausner ct al. (1993), or Van Wyk & Wingfield (1993); indeed Hausner 
ct al. ( 1993) formally reduced it to synonymy with Opliiostoma. Subsequently, 
Zipfel ct al. (2006), who discussed the taxonomic placement of the falcate­
ascospored, short-necked, ophiostomatoid fungi , re-instated the genus name 
Caa/ocystiopsi!i. ·They placed eleven species in the genus, but addressed only 
briefl}' the 1axunomic and phylogenetic inconsistencies 1hal existed amongst the 
species, and it now appears likely that the specimen they selected to represent 
Cemtocysriopsis minuM in their study was an unfortunate choice; it was not 
explained. They also listed, with brief notes, eleven other species that might be 
linked in some way to accepted members of th is genus. 

Recently Plattner ct al. (2009) reviewed the taxonomic and phylogenetic 
inconsistencies that surround strains and isolates of this species studied 
previously by variousaulhors,and alkmpled lO resolve them using a molccular­
based approach. They made much progress, but the final result did not allow 
convincing conclusions to be drawn, although the extent of genetic diversity they 
uncovered within the complex showed dearly that several phylogenetic species 
have been combined under the name Cemtocystiopsis mi1111ta. Unfortunately 
however, because neither hcrbarium material nor a viable culture exists that 
can be linked to Siemaszko's (1939) original description of the basionym 
Opliio.,tom,4 m/llu111m, they could make 110 further progress. Thus there is slill 
no true nomcnclatural type to serve as a reference for current workers. 
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Plattner ct al. (2009) considered designating a neotypc (new nomcndatural 
type) for 0. mi11ut11m but were unable to do so because none of the cultures 
they considered to be appropriate candidate strains-these were from Poland­
pro<luci:J fully mature pcrithcda. Howevn, using a mo<lifieJ culture technique 
and one of Plattner et al.'s designated candidate strains, R.J . 705 (UM 1532), we 
have obtained a very substantial number of mature pcrithccia on both wood 
chips ,:md ag.:ir surfaces, but neotypification is not the appropriate course. 

Along with his formal Latin description, Siemaszko provided photographs of 
two separntc pcrithccia (possibly separate photogrnphs oft he ~ame perithccium 
at different magnifications), a photograph ofa bark sample with beetle galleries 
filled throughout with frass in which pcritheda can be seen, and a line drawing 
of 22 ascospores showing their shape as enclosed within their mucilaginous 
sheaths. All these illustrations arc referenced with his description and arc 
certainly part of the material upon which the Latin description validating the 
name 1v-<1s based. Thus lcctotypification basc<l on these elements, followed by 
designation ofan epitypc, will serve to define this name. 

Materials and methods 

Air-dried (20°C) wood chips were obtaioerl from The face of 1he outer sapwood next 
tothcinnerbarkoflaborntoryair-drieddiscsthathadbeencutfrom the stem of a 
healthy si1~xcimen of both Pimi g/ai,cu (Mocnd1) Vo~ and l'irm$ $y/v.::;/ris L; the d1ip~, 
which ranged from 3.5-5 mm long, 1.5-2 mm wide, and up to l mm thick, were placed 
inadean600mlbeakerandfloodedwithenoughofaM>lutioncontaining20gmalt 
extract, lgofycastcxtract.and0.02gofthiaminchydrochloridcpcrLdisti lkdwatcr 
toensurethechipswouldbestillfullycoveredwhcnthcybecamesaturated.Nextthe 
beaker was placed in a sealed Nalgene Vacuum desiccator (fisher Scientific. fair Lawn, 
NJ), aod thclattcrwastheo evacuated and allowed to staod overnight. "[he next day, 
alieraddingnutrientsolutiontoensurethechipswerccovercd,thebcakerwasscalcd 
with alumioum foi l and autoclaved for one hour at J:?l 0 C. The stimulatory effect of 
thiamine on peri thecial production has long been known (Barnett & Lilly l 947; Hawker 
]957),andithasbeen uscdrecentlyfor1hispurposewithotherophiostomatoidfongi 
(vanWykctal.2004.2006). 

When cooled. in a sterile chamber the chips were aseptically placed Oat on 
the medium surface of sterile l'clri dishes; in the latter the medium had lhe same 
composition asthcabovenutricotsolution,butwith solidifyiogagaraddcdat20g/L. 
l\vo5eparatcinoculatio11scrieswereundertaken;oneu!'.!dpi11echips.thcothersprncc 
Dcpcndingonthesizeofthcchips,twotofourwcrcplacedincachplatc.l'latcswcrc 
thco iooculated usiog l mm square blocks of mycdium cut aseptica lly from colony 
margins of sto.ck plates of iwlatc R/705. One block. mycclium fa.cc down, was pla.ced 
immediately adjacent to each wood chip io a plate, and the plates were thco incubated in 
thedarkat20vCforupto6U<lays. lntotal,fortyplateswcrcinoculatc<l: 18withspruce 
chips(total 54)and22withpincchips(total 65). 



466 ... Reid&Hausner 

Although Cerotocyst iopsis mim,ta has been reported to occur on Abies, Larix, Picea, 
and Pinus spp. in association with a variety of bark beetle species, we used pine and 
sprucechipsinourtrialsbccausespmcewasthehostrccordedbySicmaszko(l939) 
Mathicsen(l951:205),who rccordedthisspedcsfrombothspruceandpinc, observcd 
lhal i1 occurred most commonly on pine, ~meist auf Kiefer, wcniger oft aufFichlc". 

Six agar plates con taining only the amended mall extra.;\ agar plu.~ thiamine 
hydmchloride were also inoculated centrally with single blocks of mycdium to ,;en·e as 
controls. Morphological structures were mounted in 85% lactic add (fisher Scientific. 
l'airLawn,N.J.),andproccsscdforobscrvationaccordingtollausncrctal.(2003).For 
photography we u:.cd Mclzcr's Rcagrnt (Kohn & Korf 1975) to contraot the spore bodies 
with their surrounding sheaths. 

Results 

.As our purpose was to obtain appropriate material to se rve as an epitype for 
Cera/ocystiopsi5 mi1111ta, only incidental cultural characteristics were recorded. 
,\alycdium growth was slow, as Davidson (1942) and Mathiesen (1951) both 
noted with their isolates. 

By day JO, the mycelium had grown onto the pine-wood chip surfaces, but 
less abundantly than onto the adjacent agar. Un the agar surface it was white 
initially, but later became pale grey around the inoculation blocks; on wood, 
the lll)'Celium remained white, and by this lime small, pale grey, spherical 
bodies were present on both the wood and agar. Over the next 50 days many 
more spherical bodies formed in irregular patches on the mycelium on both 
the wood and agar surfaces, and a surprisingly large number of them matured 
intofcrtileperithecia. 

Although initially the developing perithecial necks were darker 1han the 
perithecial bases, this slight "bicolored" condition disappeared as the perithecia 
continued to mature and was never as pronounced as that seen in perithecia of 
Cemtocystiopsi5 minutibicolor (R.W. Davidson) H.P. Upadhyay & W.B. Kcndr. 
(Upadhyay& Kendrick 1975). 

By day 20 there were abundant maturing/matured perithecia in localized 
patches on the agar and numerous more dispersed perithecia on the wood-chip 
surfaces. And by then the majority of the perithecia had become uniformly 
dark colored, and spore tendrils/droplets were seen at many neck apices 
(FIG. I A - E). 

Over the next 40 days increasing numbers of mature perithecia formed, 
particularly on the wood chips, and .il d.iy 60 the pl:.ites were dried al 20 Cina 
drying oven, and stored for further study. 

Although both Scots pine and white spruce chips were used in parallel 
inoculation trials, mature fertile pcrithecia formed only in the culture plates 
containing pine chips. 
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Nomenclature 

Ceratocystiopsis mi,wta (Sicmaszko) H.P. Upadhyay & W.B. Kendr .. 

Mycologia67(4):800. l975 FrGslA- E,2 
• Op/,i05fom,amim,lwnSiernaszko,PlantPolonica 7:23.l939 

• &m1or.y<tismiu111a(Sie1nasllo)/.Hum,Lloyclial9:49. l956 

• CLmWshlmdla mim,r,, (Sicmas,ko) R.W. Davidson, Mymlogia 34: 655. 19-12 

Lectotypification 
The status of the genus Cemtrxystiopsis H.P. Upadhyay & W.B. Kendr. is in 

doubt because no holotype specimen exists for the species upon which it was 
based, i.e. Cemtocy.~tiop.~i.< mimita (• Opl1io$foma mim1t11m); indeed none of 
Siemaszko's herbarium material is now extant. However, in accord with Article 
9.2 of the ICBN (McNeill et al. 2006), Siemaszko's ( 1939) illustrations typify his 
description. 

l.l:CTOl 'Vl>lJ~(d"'!'ig11ated he,..,): Siernaszko:S Plama Polonica 7: plate m , 10, 11 . 12; fig. 
JD.1939 

Siemaszko ( 1939) did not refer to any spe.:ifi.: .:ollcction but merely the tree host 
species and beetle with which the fungus is associated in a specific geographical 
area. Plate 111: 10 un<l 12 arc photog,niphs uf two pcrithccia, 11 pt:rithccia in 
beetle galleries, and Fig. I B shows line drawings of ascospores. 

Epitypification 
From the foregoing, the concept of Cemtocystiop5is mimlfa is now 

technically fixed, but Siemaszko's illustrat ions and description cannot possibly 
accommodate the needs of my.:ologists employing more modern morphological 
techniques or of those currently usingchemotaxonomic and molecular methods 
to unravel relationships amongst various widespread populations of fungi such 
as Ceratocystiopsis mimlfa. Therefore we have chosen to designate an cpitypc. 

EPIT YPUS (designa1ed here): liAMH ll2JS (= a dried cultu"' of W]N(M) 1532 "' R 
Janlwwi~k 705). lso~nrrP~ BPI 880579 (; R.)dnkuwi~k(R.J. 705)/1532) 

'The strain was isolated from perithecia in galleries of fps typogmplms (L.) 
in stems of Picea oihir.; (L) H. Karsl., Bicbrzunski National P..trk (Polish : 
Biebrzaflski Park Narodowy), Werklye Protection Range, Northeastern Poland, 
R. Jankowiak, date not given, and grown and dried by us on wood chips on 
agar. 

DeKription of the epitype 
Perithecia on wood and agar form initially as pale grey, spherical bodies 

with a lighter coloured central area from which the neck develops. Young 
necks initially darker than the perithecial base, bicolored phase gradually 
disappears with maturity; the upper portion of the base darkens first, the 
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F1v. l:A- E. Cemtocy,liop,i,mi11111acpitype U,\MI [ l 1218 (Wl)';(M) 1532). A.Asingleperithe<:ium, 
with an extruded spore tendril. on hyphal dcrnents. B. Mature peri thocia on the mycelium surfoce 
C- E. Maluring and malul'<' pNilh,..cia. No1,..1he color variations in th'-' young J'('Tilhecia in E. and 
the extruded ascospom in D. E Ceratocy,tiop,;,, miuut~ CllS 116795 [Wl:,;' (M) 1511 ]. Perithecia 
produced by this isolate in cu lture oo wood, show 1he significant morphological dilforences 
apparcm between the ap pearance of the><' p<"rithocia and those pr0<1L1ced by UAMH 11 218 
Scalcbar5:Aandll - 2SO µm; C- F - 30µm. 

darkening spreading downwards over time. Mature perithecial bases globose to 
obpyriform, surface smooth to slightly irregular, very rarely with short brown 
hairs, dark-brown to black in color; base width 37.5- 87.5 (sd • 59.11 ± 13. 17) 

µm, base height 37.5- 97.5 (sd = 58.7 ± 14.58) µm. Pcrithccial necks with smooth 
to irregular surfaces, 20-45 (sd = 28.89 ± 6.8) µm wide- at the base, tapering to 
7.5- 17.5 (s<l = 13.8 ± 4.98) µm and narrowest .i1 the apex; 70- 175 (s<l = 113.4 

± 17.98) µm long, ostiolar hyphae not included. Ostiolar hyphae up to 12 µm 
long); 1.5 µm wide at the base and tapering to a slightly blunted point; hyaline 



C.:rmocyYiopsis (• Op/1ioswma)mim,w1ypificd 469 

Fm. 2: c~m,ixysris mi>u,r<> epityp<' UAMH 11218. A. !\'eek apex ofa matu,... p<'rithecium with 
ostiolar h)"phac . B and C. A,cospores stained with Mel,er's reagent . O. Conidia . E. Simple 
conidiophorc with adhering conid ia . F. Branched conidiophorc. G. Complex (macronematous) 
branching conidiophorc; whorled branches origin is dcno1cd by arrow. ScJle OOrs, A , Band C " 10 
µm:DandE - lOµm;F audG - 30µm . 

and convergent. A sci deliquesce rapidly and arc seen rarely in mounting medi:;i; 
the free ascospores arc usually extruded in long tendrils from the ostiolc, but 
somdimcs the)' collapse into mucilaginous droplets). Ascospores with sheath 
appear falcatc, 10-13 (sd = 11.1 ± I.IS) µm long and widest, 1-2 (sd = 1.38 ± 
0.18) µm, at their mid-point, tapering sharply to their tips. Ascosporcs without 
thcshe:;ith rarely seen. 

Mycclium on agar white initially, becoming pale grey centrally and in 
infrequent patd1es with ma1urit)'· Aerial my..:clium sparse, producing two types 
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of conidiophores. l;irst type short, simple, randomly produced, with droplets 
containing numerous conidia at apices. Second type arise as short hyphal 
clements that continue to grow producing vertkillatc to irregular lateral and 
sewmfory branches. Conidiogenous cells appearing holoblastic, lcrmirnil, .ind 
percurrent. Conidia produced in slime drops, one-celled; oblong to slightly 
tapered with rounded ends,oval; small, 2-1 (sd = 3.31 ± 0.59) µm long and 1-2 
(sd = 1.38 ± 0.48) µm wide hyaline and smooth. 

We Ju not acco:pt thesynunymizalion ofCernlucystisdulomi,111/a H.D. Griffin 
(Griflin 1968) with Cem/ocY5tiopsis minuta (Upadhyay l 981 ). We concur with 
Griffin and Okhowecki & Reid (1971) that its consistently shortcrascosporcs 
separate it from Ccr,1tocystiop~is mi1111t11. 

Discussion 

Ideally a designated cpitype would he based on an isolate from the Biatowicski 
P.irk Narudowy (Bi.ilowicski N.iliunal Park) area of e.istem Poland, .is this 
is where Sicmaszko (1939) made his collections. "Therefore, Plattner ct al. 
(2009) sequenced three strains isolated from hosts in that area by T. Kirisits 
in June, 2002; specifically CBS 116795, 116796 and 116963. Of these, only 
strain l 16795, closely allied to l 16963 in their tree, fruited in culture, but it 
did nut fit well with either Siemaszku's prolologue for Ophio~romo mim1/11m, 
or the latter as amended by Mathiesen (1951); 116796 did not fruit either and 
grouped with four other Polish strains and one Japanese strain in a different 
dadc of Plattner ct al.'s tree (2009). None of these four latter Polish isolates 
were from Bialowicia, but three were from northeastern Poland, between 150 
and 210 miles n,,rth n< >rlheasl ,,f 1hal lc,cali1y. Pla1tner et al. (2009: 8/M) no1ed 
that one of th ese " ... , R.J. 705, which produced what appeared to be mature 
perithecia but no ascospores, showed an imperfect state almost identical to that 
described by Mathiesen (1951) and Davidson (1942t would be a candidate 
for ncotypilication if ii had produced ascosporcs. It is this strain we used for 
epitypificat ion. 

In Europe, Cera /ocystiopsis mi,mta is associated commonly with a wide range 
ofbark beetles on more than one host tree species (Kirisits2004). Jn some cases 
there is a common association between the bark beetle and this funt,>us, e.g. lps 
typosrnpl111.< and C,milocy.<tiop,i., mimda on /~ 11/Jies in certain areas of France 
(Viri & Lieuticr 2004), but in other geographical areas the association is rare. 
For example, during a study of the fungi associated with Tomicuspiniperda (L.) 
attacking P. sylvcstris at eight locations in Poland, Jankowiak (2006) fo und it 
at only one of the locations sampled, and then only at very low levels. Clearly, 
Cerntocy.,tiop.1i.~ mim11(1 is hectlc-vectored,although with more than one species 
(Kirisits2001). 
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Plattner ct al. (2009) concluded that the name Cerntocysliopsis mhz11t11 
referred to several phylogenetic species.and that different species misidentified 
as Cemtocystiopsi:; mi11utr1 might be present in different gcographkal locations. 
Our results indicute th:.it popul:.itions or lhese put:.ilivc different phylogenetic 
species may coexist within fairly restricted geographical areas; based on 
combined morphological and molecular criteria, this appears to be the case in 
northeastern Poland. 

The molecular analysis in Plattner ct al.'s tree (2009; P1G. I) suggests that 
two distin ct popululions or Cao/ocysriopsi.~ min11/<1 exist in e:.is1ern Pulaml. 
Isolate R.J. 705, which we have designated as cpitypc, is representative of one 
of these populations, while CBS 116795 belongs to the other. "fhcir molecular 
distinctness is confirmed by the morphological differences that we observed 
between these two isolates (TABLE I. FIGS. I A- 11). 

fAULE l. Comparison of perithecial and ascospore measurements for 
Ceratocystiopsis mi,mta strains R.J. 705 and CBS J 16795. 

Pl'.IUTl!£CIUM(~m) 

Bast height 

/seek length 

R.f. 705 

J7.5-lj7.5; sJ = 59.4 \ i !J.7 52.5- IOO;.J = 7M 4tlJ.OJ 

37.5- 97.3 ; sd = 5~.7 114.SS 57.5 - JOO;sd = 77.39 t ll.5S 

70- !75;:ld = 113.41 17.'IS 30.0- 75: sd :c ~9-~t 12.M 

l0- 35{- 37 . .i); sd - 26.81 ±5.0 

Neck tip width 7 .5- 17.5: .d ~ l3.S t4.9S (15- )17.5 - 25: .d ~ 20.56 t 2.34 

O,t iolar hypha.:: upto 12.~ in length upio 12.5 in le ngth 

AscOSP ORES(~m) 

Length 

Although not precisely the same, another unusual situation is evident in 
reports or Cerntocystiopsis mim1M from Japan. Plattner ct al. (2009) noted that 
Japanese strains of this fungus from two different tree spc.:;ics, Pice11 jezm:11.~i-~ 
(Siebold & Zu.:::c.) Carriere (Yamaoka ct al. 1997) and L11rix k11rmpferi (Lamb.) 
Carriere (Yamaoka ct al. 1998) shared a common phylogenetic ancestor, 
although they were placed in two distinct monophyletic groups (clades). These 
two isolates, JCM 9367 {YCC-139) from l!jezomsis and JCM 9816 (YCC-291) 
from L kaempferi, arc similarly morphologi..::ally distinct from ca.:::h other in 
both their perilheci.11 appearance .ind the nature or their anamurphs (Yamaoka 
ct al. 1997, Figs. 1- 5; Yamaoka ct al. 1998, Figs. 2- 5), as isolate R.J. 705 is from 
CBS 116795. Also, JCM 9367 (YCC-139), is placed in the same dade as R.J. 705 
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in Plattner etal.(2009, Hg.I), and resembles the latter isolate in morphological 
features, i.e. perithecial neck shape and conidiophore complexity. 

Upadhyay & Kendri,k (l 975) ere.::ted the genus l/yr1lorhi11ocfodie/ln , 
based on Hy{llor/1inoclf1didfo mim1tif>icolor, to accommodate the anamorph 
of Cemtocysriopsis mi11111ibicolor. While their description and photographs 
do represent accurately the conidial state of Ceratocystiopsis minutibicolor as 
described by Davidson ( 1966), their concept of Hyalorlri,roc/adiella does not fit 
the anamorph of Cen1tocystiopsis minuta as defined herein. 

Bc11adc t:I al. (1996) cmt:ndt:d lh l!" dcscripliun of conidiogcncsis in 
Cerntocystiopsis minutibicolor to percurrent and sympodial extensions of the 
conidiogenous cell, but did not indicate whether the conidiophores could be 
more complex than the simple hyphal elements described and/or figured by 
Davidson ( 1966) or Upadhyay & Kendrick ( }975). 

Our photographs of isolate R.J. 705, plus those of isolate YC- 139 (Yamaoka 
et al. 1997) and the drawings of Mathiesen (1951) of Cerntocysriopsis minura 
all show that this species, as epitypified herein, most commonly produces quite 
complex conidiophores; the simple Hyalorliinodadidla-like structures are less 
abundant. 
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Al>stract - Sur\'eys of macrofungi associated with neo1ropicaJ Q uen:us forests in Costa 
Ricart'sulkdinlhcdisru,-ery ofaTyfopilu,sp1,ci.,,oimilartoT.bullouiinappt,arn1Kc 
bu1cxhibitin9;diffcrcnccs intr picalbasid iomesizc,basid iomccoloration,basidiosporc 
size and sh~pe, l)'pical plcurocrstidial ,haJl"', and DNA sequence ch~ractcr. . Molecular 
data,ui;gcslthal T.o....Jin,mi, and T.bulloui , harc ~ rckiti,-cly rcccnlco111mon•nccslor 
andlcndsupport1othehypothcsisof abiogcographicconncct ionbct""""oakforcsts 
of1heea,tcmL:nitcdStates and CentralArnerica. The or1hographiccorroctionof1hc 
epithctb..l/u11ii1ob.J/.,,,i ishcreby maJci11accordanccwiththclntcrnationaJCodcof 
BotnnicalNomcndaturc. 

Kc)· words - &>let;m,ae, &,/etineae, bolct~'S. <'Clomycorrhi1.a l fungi. Ruhin()()()kr,., 

Introduction 

Since the mid- 1990s, a concerted effort to document matTofungal diversity in 
Costa Rican montane Quercus forests has >•ie\ded descriptions of previously 
unknown bolctes and field data valuable for assessing biogeographic patterns 
in ectomy.:orrhizal fungi (Amtoft et al. 2002; Halling 1999, 2001; Halling & 
Mata 2004; Halling ct al. 2004; Halling& Mueller 2002, 2003, 2005; Mueller & 
Halling 1995; Osmundson ct al. 2007). Subsequent field and laboratory studies 
of Australian and Southeast Asian boletes have revealed a number of taxa 
morphologically similar lo the distinctive North American species Tylopilus 
balloui (Peck) Singer but differing in several morphological as well as molecular 
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characters - these data suggest that the name f b11l/011i as commonly ascribed 
to field and herbarium collections represents a species complex rather than a 
single widespread species (I falling ct al. 2008), an observation consistent with 
lhoseofWlltling (Walling 2001: W\llling&Gregory 1988) .. ", closercx.imimlion 
of Costa Rican collections from Cartago and San Jose provinces led to the 
discovery of a taxon morphologically and genetically distinct from T bdlloui, 
which we here describe as "J),lopilus oradi1,e11sis. 

Materials and methods 

Macromorphological descriptions were made from fresh basidiomes. Alphanumerical 
color designations .correspond to Kornerup & \Vans.cher (1967), and arc noted as 
combinations of plate, column, and row numbers (e.g., 8A5). Micromorphological 
examinations were performed Llsing air-dried ti ssue from field collections or herbarium 
specimens. Preparation of hand sections for observation of micromorphological 
characters and use of descriptive terms follow Largent et al. (1977). Basidiospore 
measurements are presented as (k - )m- n(- p). where k is the smallest observed value, pis 
thelargestobscr~dvalue,misthe5thpercentilevalue,andnisthe95thperccntile va lne 
(Tullo~s&Lindgrcn 2005). l.ength-1n-1<'idth ralio(Q)oflhehasidinsp<>resisprcsentcd 
in the same manner. Mean length (L.,), width (\Vm) and kngth-to-width ratio (Q,.l arc 
presented with their standard deviation~ (Ml). Voucher specimens ,~re deposited in 
the herbaria of the New York Botanical Garden (NY) or the l' idd Museum (F), with 

duplicate colkctions deposited in the hcrbarium of the University of Costa Rica (USJ) 
(acronymsfromThiers2010). 

A comparison of nuclear ribosomal large subunit (nrLSU) DNA sequcn,es between 
Costa Rican collections and United States "f ba//ouia"essionswasmadcusingdata 
from Halling et al. (2008). Sequences were downloaded from GenBank (accession 
numbers EU43073 l (CR), EU430732 (CR), EU430734 (USA), and EU430737 (USA)) 
and aligned using MAFFT (Katoh et al. 2005). Alignments were trimmed at the 5" 
and 3" ends (<10 bp per end) in order to eliminate terminal gaps using MacClade 4.08 
(Maddison & Maddison 2001), and the alignment was examined manllally. 

Taxonomic description 

Tylopil11s oradivensis Osmundson & Halling, sp. nov. FtGS.l,2 
MvcoBA,;x:516651 

Asp.cl" ,imili, Tylopilo l,;illoui. st:d pil<'o e ,tipitc ~ur,mliaco·mhro m,agi, 00,idiomatih,., 
rninori, h<,;u/iospori; fotJg,oribw ~ ,,.bf,,,iformibu; ad fi,;ifarmibllS -.,cl forrnibu , 
aipC urnj I p,,,d . .-.,ma,,a,. 

HOI.OTYl'Fc IU:' .. Halling 7S62 (NY 136973). 28 May 1996. approximately 4.S l.:m eas1 
ofl.:m 31 of[nwranwrican Highway, Palo W rd~. El Guarro. Drtago, Cos1a Rica, elev. 
1600m. 

ETYMOLOGY: The epithe1 ondivensis (or.. : coast; di,·es : rich, -en sis : , uff~ indicating 
originorpla.:e)rcfer,toCostaRicaasthe originofthetyperoUection. 

1='1u: Halling&Mueller{200S:72.asTyfopilusbalfou1i). 



Tyk>pi/i,soradive,,sis sp.nov.(CmlaRiCll) ... 477 

MACROCHARACTERS - PILEUS 3- 5.5(- 6) cm broad, convex to piano-convex, 
dry, matted subtomentose or tomentose, garnet brown (9D8) to orange red 
(8R7),capsicum rc<l, tomato red or English re<l (8C7to8A-E8); margin inrolle<l, 
sterile. CONTEXT white to cream (4A3), unchanging. OooR not distinctive. 
Ti\STE mild. TuBES adnate, up to 6 mm deep, yellowish white (1A2) or paler. 
PORES concolorous with tubes, staining light yellowish brown or pale brown 
when bruised. STIPF. 5-7 cm long, 0.8-1 cm thick, nearly equal or tapering 
toward base, glabrous or finely to heavily pruinosc, concolorous with pileus or 
sometimes paler near a pale salmon (6A-B5-1) or white with orange (6A-B8-7) 
patches, becoming sordid pale; base white or pale cream-colored, developing 
pale yellow or pale brown stains from handling. Obscure coarse reticulum at 
apex (as viewed under hand lens) observed in one collection. 

MlC ROCtfARACTERS - J3AS!f)J0SPORES (7.6- )8.2- 12(- 13.6) X (2.6- )3-4(- 4.-1) 
µm (L .. =9.74, sd= 1.13; W,,,= 3.47,sd = 0.36; Q= (2. l - )2.23 - 3.5(- 1.S?);Q,,,= 
2.83, sd = U.39), subfusiform, fusiform or jalapefto pepper-shaped, longitudinal 
axis often sigmoid; thin-walled, hyaline or pale yellow in 3% KOH; uniguttulate, 
hut droplet often irregular and with the appearnnce of being 1he product of 
fusion of two or more individual droplets, inamyloid, pale cinnamon brown 
in deposit. BASIDli\ clavate, 1-sterigmatc, hyaline. PLEUROCYSTIDIA of the 
pseudocystidia type; thin-walled. narrow, subclavatc or wntricose-rostrate, 
40-76(- 90) x 8-15(-18) µm; one rnllection (RF.H 7562) with larger (92-110 
x 20-38 µm), ventricose-rostrate cystidia present; contents granular and 
golden brown in 3% KOH, exhibiting a positive reaction with acidic fuchsin. 
CHEILOCYSTIDIA clavatc, strangulated, or isomorphic with pleurocystidia, 
with contents similar to plcurocystidia. Prt.EIPEl .l.lS a loose trid10dcrm or 
mixtocutis, hyphae 4-7 µm broad, thin-walled, hyaline; end cells cylindrical, 
occasionally apically constr icted, with yellow-orange uniform contents that are 
oily in appearance, exhibiting positive acid fuchsin reaction. Pit.EAL TRAM A of 
interwoven cylindrical, thin-walled, smooth hyphac. [ IYMENOPHORAL TRAM A 

boletoid, bilateral; hyphae 5.6- 9.6 11m broad; lateral stratum elements parallel 
or slightly divergent; mediostratum hyaline to pale orange-brown, darker than 
lateral stratum especially when young. STIPITIPELUS a broken hymeniform 
layer or with closely spaced fascicles of end cells; end cells suhclavate or clavate; 
hyaline; larger ventricose-rostrate caulocystidia occasionally present in some 
samples. CAULOCYSTIDIA 48-66 x 8- 14(-17) µm, clavate or 11entricose­
rostrate, thin-walled, hyaline or with orange-brown contents in KOH. CLAMP 

CONNECTIONS absent. 

ECOLOGY, RANGE, AND DISTR I BUTION - Scattered to gregarious, associated 
with Q11er.:us in montanc forests (observed at elevations of 1600- 1850 m) of 
the Talamanca Mountains, Costa Rica. 
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F1G. l. Ba1idiomata of Tyk,pilr,, oradive,.,;,, R.E. Halling 7562 (NY) 

ADDITIOl"<AL SPEC[MI~'" EXAMll"<ED COSTA RIC A. CARTAGO: El Gu3 rco. PALO 

VnoE, approximatdy4.5 l.m eas1 ofl.m 31 ofln1<.'l1lnwrican Highway, el<.'V. 1500 m, 24 
fune2000, R. E. [Jalling(I/IU/iug7920)(NY); I June2001 .R.E. l[alling(/Iallir1g8087) 

(NY); Esrnau., approximately 5 km east of km 31 of lnteramcrican High war. elev. 
16!15 m , 21 July 1993, R.E. Halling(Halli"g 7(}M) (NY); l SNowmber 1993, R.E. Hall ing 
(llalliug 7/7()) (NY) ; 31 May 1994, R.E. [Jailing (lfol/;11g 72/./) (NY); 14 June 1996, 

R.E. Halling (Halling 7681) (NY ); 1999. C..:.M. Mueller (Mueller'185J) (F); 13 June 2001 , 
R.E. Halling (H111/ing8187) (:,...i'). SAN JOSI,: C..S,OIATA, approxim~tdy 1 km west of 

lnleramerican J!ighway at Ca,amala o n road 10 Sa.n Cristobal Norte. elev. 1850 m. 18 
October 199·1, ltE. Halling (Hulli11g 718(1) (NY) 

COMMENTS - Both macro- and micromorphologically, T. oradiveusis bears a 
dose resembfance to T. balloui, described from the northeastern United States. 
'J he latter is here orthographically corrected from theoriginallypublishedepithct 
ballouii in accordance with article 60.1 l of the International Code of Ilotanical 
Nomenclature (2006 Vienna Code) , as well as from the incorrect epilhct br1fo11ii 
as publish cd by Saccardo ( 1925). ·fhe correct orthography appears in Heinemann 
& Rammeloo ( 1983), although the original spelling "ballouii" remains in nearly 
universal use. Tylo/ii/us oradivwsis and T b111/011i arc both characterized by 
having a pale hymenophore, pileus and stipe coloration in shades of orange, 
short (compared tu many other holctes) basi<liosporcs tl1al arc hyalinc or pale 
yellow in 3% KOH, and the presence of an oily orange pigment in the hyphae 
of the pileipellis. However, the newly described tax on differs from 7: b<1llo11i in 
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~~o ~fq)~v 
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F1<.1. 2. Micromvq,hological foatun:s ofTylq,i/i,surmliv~11,is 
•. Basidiosporc, (R.E. Halling 7562, IIOLOTYPE). b. Plcurocystidia (R.E. Halling 7562. ltOLOTYPE). 

~- Plcurocy,tidia (G.M. Mueller 4853). d. Cheilocystidia (R.E. Halling 7562, uoLOTne) 
c.Stipitipdlis(R.E.HaUing7562,1toLOTYPH).f. St ipitipt'Uis(R.E.Halli11g7l70). 

Xalcbars: lO~m. 
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several respects. The original description of T. balloui by Peck ( 1912, as Boletus 
b111/011ii) describes a species with a bright orange to orange-brown pilcus 5-l2 
cm broad. stipc 2.5-12 cm long and 0.7-1.5 cm thick, anJ ba.~i<liosp"re-; 8-10 
x 1-5 1-1m that are clearly ellipsoid in Peck's original illustration. The Costa 
Rican material has smaller basidiomes (pileus <5.5(-6) cm), a reddish orange 
to nearly red (rather thim bright orange) pikus (sec comparison at ~ 

wwv nyhg Q[J'fhsd/rrsfba)l/madivrnsis btrnD , larger anJ differmtly shaped 
basidiospores, and pleurocystidia that are generally slightly narrower and 
longer than those in 7: ba//011i. The end cells in the pileipellis are often tapered 
in 7: ballo11i, but not in T. oradiwmsis. Although both Peck's description and the 
description ofT ballouihy Singer (1947) note a range of spore dimensions that 
overlaps with that of 'f. oradivensis (dimensions recorded as 7.5-11 x 3.7-1.8 
1-1m by Singer), both Peck's illustration and Singer's description strongly indicate 
that shorter, ellipsoid basidiosporcs arc the normal condition. Wolfe's (1981) 
type study reports a range of basidiospore dimensions of 5-1 0.5 x 4-5 1-1m, 
with a mean of 6.5 x 4 µm. We have examined a large number of collections of 
T. ballo11i from the eastern, midwestern, and southern United States -
including a collection made by llallou (WJ-J. 8111/011 s.11., accession 45249, NY), 

who provided a number of the collections of this tax on originally sent to Peck 
- and we ha\'C noted pilcus dimensions of 1-9 cm, stipc 3- IO x 1-2.5 cm, and 
broadly ellipsoid basidiospores 6.4- 8.4( - 8.8) x (3.2- )3.6-4.4 µm. Where larger 
basidiospores occur, they arc rare and different ly shaped (more ellipsoid) than 
thoseof7:orndiveirsis. 

Nuclear ribosomal large subunit sequences differed between T oradivemis 
and United States T bal/011i in 23 of the 1421 nucleotide positions compared 
(98.4% sequence identity), with sequence differences comprised of l2 
Lrnnsitions, 2 tnmsversions and 9 indd positions (five indds of!, I, 1,2, and '1 

bp). Sequences were invariable between the two collections within each species. 
While within-taxon sampling is too sparse to allow drawing conclusions 
regarding the genetic limits of the two taxa, these limited data nonetheless 
support the condusion drawn from morphological ,malyses; i.e., that the two 
taxaarec\oselyrclatedyetdistinct. 

Both Tylopilus oradivensis and ·1: b11!/011i would be placed in R11bi11obolet11s by 

some authors(Hdncmann & Rammdoo 1983). However, T b"llo11ibcars little 
morphological resemblance to the type species of Rubi11oboletus (R. rubi11us 
(W.G. Sm.) Pil.it & Dermek, basionym Holetm rubim1s \\'.G. Sm.) outside of 
having short, elliptical basidiospores. Singer (1947), in transferring T balloui 
from GyroJ0 11 (G. b1dlo11i (Peck) Snell) to Tylopilus, wrote: "lhc shorl spores 
do, in fact, occur in almost all groups of bolctcs and arc not characteristic for 
Gyrodo11 alone." "fhc same argument can - and we believe should - be applied 
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to placement of T. bnllo11i within R11bi11obo/erm. Tylopilu::; bal/011i and its close 
relatives (including I omdiveusis) are indeed somewhat enigmatic among 
Tyfopib1., spc:cic:s; howc:vn, thc:y arc: united with othc:r spc:cic:s in the genus by 
several morphological characters including a pale hymcnophorc and hymcnial 
pscudocystidia with dark yellow to brown pigmented contents (as observed in 
KOH mounts). Phylogenetic placement within a core Tylopilmclade is indicated 
by the nud$U analysis of Binder & Hibhett (2006), and in our analyses using 
multiple loci (Osmundson ct al. manuscript in prep.). 

Consistent with the high sequence similarityobscrvcd between T oradivensis 
and T. IJ1dlor1i, a previous phylogenet ic analysis of nrDNA scquerKCS for a 
broad geographic sample of T. bnlloui s.L (Halling ct al. 2008) indicated that the 
two species share a relatively recent common ancestor and lends support to the 
hypothesis of a biogcographic connection between oak forests of the eastern 
United States and Central America. As was hypothesi,.ed in the case of the 
species pair T d1romnpes (L eccim11n clrromapes) and ·1: cartagoemis (L carra­
goeme) (Wolfe & Bougher 1993), the close similarity between T or11diF1.msis 
and T. biillo11i would be consistent with a history of postglacial southward 
migration followed by morphological (and molecular) differentiation. 
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Abst racl - We dornment the first report of Srrelit:cin,ua afrkmu, from China. This 
fungu~ was isolated from stems of Dio,corea cirri,.,.., and Sabia p,,rviflon, collected 
from Nanning, Guangxi Province . Strdi1:cia11a africa,ra can produce 11yspeck signs o n 
inoclllMed applefr11itandi.<di.<1inguishedfromtheo1herknown<pecie<inthegem,, 
bymorphologicalcharactersandph)'logenetic;rnalysisbasedon[TS,e,quence,. 

K<'y words - biod iversity. Diosror~aaae, Sabiauae, re,ermir hosts, sooty blotch 

Introduction 

Sooty blotch and flyspeck (SBJ;S), a disease complex comprising more than 6U 
putative species of fungi, colonizes the waxy cuticle of many plants in humid 
production regions worldwide, inciting cosmetic damage that causes significant 
economic losst'S (Batzer cl al. 2005). The com mon rnirne ~flyspeck" refers lo 
species in the SBFS complex whose morphology on fruit surfaces consists of 
d usters of black dots lacking a mycclial matrix. Colby (1920) reported that 
flyspeck was caused by Leptothyrium pomi (Mont. & Fr. ) .Sacc. Von Arx (1959) 
synonymized 11 species, including LeJ>tothyrimn pomi, under Schizo1hyri11m 
p()mi (Munt & Fr.) Arx, lht: curren tly aco.:plcd mune fur this 1axun. Arwnluu 
& Crous (2006) reported Strditzimw t,jricana Ar1,anlou & Crous from leaf 
speckle symptoms ofSlrelilzia in South Africa. The genus Strelirzia1111 Arzanlou 
& Crous was named after the host genus from which it was collected and shown 
to be a mtmber of the Chaetotl1yriab. We have identified two isolates that 

· corresponding author. 
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arc described as the fir:,t record of Stre/itzfrm(1 africmm from China based on 

morphological comparison and their phylogenetic relationships, as shown by 

analysis of sequence data of the internal transcribed spacer (ITS) of the rRNA 
rcpe.it (lfarringlon & Rizzo 1999). 

The species Dioscorn, cirrlws<1 and Sabi<1 p<1rviflora arc economically 

important medicinal plants in China because their stems and leaves arc used 
as ingredients in Ch inese traditional medicine. Recently, during a survey of 

alternate host plants for flyspeck fungi in China, these medicinal plants were 
found to he reservoir hosts ofnyspcck fungi, includin!!, Smdilziww ufricww. 

Materials and methods 

IsoLATHs. Individual sdcrolium-likcbodics(Balzcrdal. 2005),growinginclustcrson 
rnlms.werelransfcnedtoslanlsconlainingpolato-dextroscagar(200gpededpolalo. 
20 g dextrose, lO g agar in I L water; PDA) and cultmed al 22 ± 1°C in darkness (Sun 
ct al. 2003). Colony descriptions were made after I month of growth on oatmeal agar 
(3%; 30 goatmcal, lO g agar in IL water; OA) plates at 22 ± l°C in darkness. Af1cr [­
month-old axcnic cultures were transferred to new OA plates, a sterile cover slip was 
partiollyinscrtedintothcagaradjacenttothecolonyandangledawayfromthecolony 
atapproximatdy60degreestotheagarsurfaceinordertoenablethefungustogrow 
ontothecoverslip.Mea.surementsoffungalstructureswcreconductedbascdonisolatcs 
growingonco,·erslips. 

DNA SE<.j Uf.NCJ;,a;. "fomplalc DNA wascxlractcd from the fungal mrcdium according 
lo lhe rndhoJ uf BJrnes d al. (2001), and primer (JJirs us.:d for a111plificalion ~nd 
s.:qL1encing oft he ITS reg ion were ITSI -F (Gardes & Bruns 1993) and ITS4 (White et 
al. 1990). Amplification wa., completed with the following CJKling paramctei:5c initial 
denaturation at 94°C for 3 min followed by 35 cycles of denatumtion at 94°C for 30 
s,annealingat52°Cfor30s,andcxtcnsionat 72°Cfor30sandafinalcxtensionof 
72°C for lO min. ·Jhe PCR products were sequenced by Organism Technology Co., Lld., 
Shanghai, China 

lhe ITS nucleotide sequences generated in this study were added to sequences 
downloaded from GenBank (TABLE l) that had high similarity according to a BLAST 
search (National Center for Biotechnology Information's nucleotide blast program). 
Preliminary alignments wcrc performed using CLUSTAL-X ("Thompson et al. 1997) 
'Jhe alignments were impor1cd into BioEdit v. 5.0.9.1 (Hall 1999) and manually adjusted 
Phylogenc1ic analysis of aligned DNA sequences was performed with PAUP v. 4.0blO 
for 32-bit Microsoft Windows (Swofford 2001). Heuristic searches were performed 
with lOOOrandoms.:qucnccadditions.CladestabilitywasevalualedbylOOObootstrap 
replicatiom. Other measures for par5imony. including tree length. consistency index, 
retention index, and rescaled consistency index (Cl, RI and RC, respectively), were also 
cakulatcd.Ci,rsv11/mi1111ffiniswasuscdastheoutgrouptaxon 

Kocu's POSTULATES. After the two isolates in this paper were grown on 0,\ for l 
month,apicceofthecolonywaspickedupintoanl.5mlEppendorftubeandblendcd 
with 1.0 ml sterile deionized waler for l minute. This suspension ofmycelial fragments 
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fAui.i; J.Scqucnccs uscd in the phylogenetic analysis 

loQ~503S~ This paper 

GQS503S6 Thi, p,.pcr 

G,pr.,r.!aa<wr;Mta Untereiner& l'Javuu !Wll 

C..,,rm,iapukherrima Unterei ner& l'Ja.,-.au !Wll 

Cl,,dqpfualopho,asp. !.J<Hoog•ta.l. 1007 

C..1·y• /ar.iaffi,.;, DiMaiut.a&s.:hw.oruntrub<r2007 

MJ<V'flk10rtlla,·;e1~""''"''' Burge .. •tal.2007 

Psl!wdocacP5f'«a'J"'nf•co/,1 

P>twdoctn:...para,p 

Rhlnadad!tllaanctp< 

DQ63267S Burw»<tal.2007 

DQJOJ-082 

D<Hoog•ta.l. 2003 

DQS267W D<Hoogctol.2003 

Rhlnadad!tllaalnNirt"' D<Hoog•ta.l. 2003 

D<Hoog<ta.l. 1003 

DQSS5895 Anonlou& Crou,2006 

Ch«wa.ngkoonetal. l OOII 

and conidia w.1s Llscd with in 2 hours. Three mature, non-wounded apples were chosen 
forcachisolatc.surface-sterilizcdwith75%cthanolandallowcdtodrycomplctcly,1hcn 
sw.1bhed with suspc11sion of 011e isolate per apple. Two Clllllrnl applL-s were surface­
sterili1.cd and swabbed wi th sterile deionized water only. All the ino,;u]atcd appks were 
incubated inamoistchamberat22 .!. 1°C. 

Results 

DNA phylogeny 
/\ multiple alignment of the rDNA-ITS was generated with 18 sequences 

obtained from Gen Bank plus the scquen.::es of isolates GXOI and GX02 (GXOI 
= GQ850385, GX02 = GQ850386). From a MP tree with a length of750 hp 
(Cl = 0.7080, RI = 0.7830, RC= 0.5512), two major clades were resolved 
(F1G. I). One dade, with 100% bootstrap support, .::ontained three species in 
My.::ospl111erelfo and Pseudocerco,pom. The other major clade had a bootstrap 
value of 93%. The Strelitziana species grouped in a well-supported subclade 
(100%). Our isolates and a Srrelitziw111 iifriwm1 isolate from Strelitzin that was 
identified by Arwnlou & Crous (2006) fell within a single cladc with 100% 
bootstrap support, indicating that they might represent the same species. 
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Copronia pufcherrima AFOS02S6 

100 Rhinoc/adic//a atrovircns AY163SS8 

Rhinocladiella similis AY857529 

Rhinocladiclla basitonum AY163561 

100 GX02 GQ8S0386 I Stre/1tz1ana 

Sfre/1tz,anaafr,canaOQ885895 

StrcMzmnaausffaf,cns,sGQ30329S 

100 Mycosphaerefla vietnamensis 00632675 

Mycosphaere//a vietnamensis 00632678 

100 PsftudocfHcospora syzygiicola AF309600 

Pscudoccrcospora sp. 00303082 

'--------curvu/ariaaffinisEF187909 

Fm. l lhcparsimonytree(fl. • 750,C[ m 0.7080. RI m0.7830, RC E 0.5512) der ived from a heuristic 
search optioll in PAUP v. 4.0blO with lOCXl ,~ndomizatioll • of sequence inplll orders and 1000 
bootstrnp rcplicationsusing thcdata x t oflTS l,5.8Sand [TS2.Bootstrap \'a lue, higherthan 
50% arc indicated above the tree branchC$. l hc tree was rooted to Cmvr,/,zri,, ,zffi11is. 

Taxonomy 

DESCRIPTION: Mycdium superficial, .:onsisting or smooth, septate, brandied 
hyphae, 2- 3 µm wide. Conidiophores erect, soli tary, arising from aerial and 
submerged mycelium, subcylindrical, straight to geniculous-sinuous, pale 
brown, concolorous wi th hyphae, smooth, 0- 4-scptate, 3- 20(- 50) x 1.5- 4.5 
µm. Conidiogenous cells terminal, integrated, rejuvenating percurrentlr, 
proli fe rati ng apically via seve ral short, co nspicuous dcntidcs, conidiogcncsis 
rhcxolytic. Conidia pale brown, smooth, long obdavate, wides t in middle or 
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Fw. 2 Slrdit:cia,u, africattu GXO l . A. Signs on Diru<:0tta cirrl,osa. B. Cok>ny on oatmeal agar after 

30 day,. C- D. Conidi~. conidiogenous cells and hyphae. E. Conidiogenous cell gi,ing ri .e to 
coniJia.andmicrocycliccrn1idia. F.Conidia. Bar•(C- F) =IOµm. 
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basal cell, tapering to a subobtusdy rounded apex and obconically subtruncate 
base with minute marginal frill, I µm wide, (12- )35- 70(-100) x 2.5-5 µm, 
3-10(- 21)-septate, mkrocyclic conidiation observed in culture o:rG. 2). 

SP6CIM6N$ Ht.MINED: On Dioswrea cirrl,o ... Lour. (Dio,coreaceo.,). Chin~: Guangxi, 
t'lfanning . Gua ngii Medicinal Hota11ic~I Garden, H 0 Sl"N 10Wl9"E, alt. i2 m. 23 Sep 

2008, f.L Zhuang & I LL Ya ng. I lMUABO (the Fu ngal I lerbarium of North,wst A&F 
Uniwrsity) 8225 16 {with dried cultu1t), culture GXOl. On Sabia parviflora W~Jl. 
(Sahiauae) . China: Guangxi. Nanning. GuanglU Medicinal Botanical Garden, 22•srx 

l08"l9"E, alt. 76 m, 23 Sep. 2008. J.L. Zhuang & II.I.. Yang, IIMUABO 822517 {with 
dri~dculture), cullu1tGX02. 

CULTURAL CHARACTllRlSTICS: The colony diameter after I month on PDA at 
22 ± J°C reached 28 mm with even margins and smooth, fdty aerial hyphae; 
colony centers were purplish gray and outer zones pale white. On OA the colony 
was tlat, spreading, with sparse aerial mycelium, reaching 33 mm diam after 
I month al 22± J°C,surfaceoliv.iccous,colonies fertile. 

HOST Cl-fARA CTERlSTTCS: On stems, the fun~us pruJuccJ dark, shiny, round 
to oval, slightly protuberant sdcrotium-like bodies (F1G. 2A). The flyspeck on 
stems did not damage the plants, but greatly reduced their ornamental and 
retail value. As a result, these fungi can cause significant economic losses to 
producers of these medicinal plants. 

Koc11' s POSTULATES: The inoculated apples were examined after incubating for 
I mon1h. All inoculated apples with 1he two isolates exhibited flyspeck signs 
similar to that on the original plant stems, although with a sparser density of 
the sclerotium-like bodies. Control apples did not show any flyspeck signs. 

Discussion 

Based on phylogenetic analysis of the ITS region and morphological 
characters of the anamorph, we identified the two isolates as Strelitzilm,1 
africana. 'This species was described from Strelitzia (Ar,..anlou & Crous 2006) 
and w.is previously known only frum th.it host. 'Thi;; stud)' is the first report 
of S. africmm from medicinal plants. Currently there arc only two species in 
Strelit:frma, and no potential telcomorph connection is known. Strelitzia1111 
afriC1ma, the type species of this genus, has rhcxolytic conidiation and conidial 
dimensions similar to S. ,mstmlie11sis Chcewangkoon & Crous (Cheewangkoon 
ct .i i. 2009). Huwcvn, S. rifricmw lacks an apic.il mucilaginous .ippend.igc and 
chlamydospores and has obclavate conidia, making it easy to distinguish from 
S. m1strafiensis. 

Morphologically, our two isolates arc similar to ~trelitzia1111 africa11a, though 
our isolates produced longer conidia and conidiophorcs ((12-)35- 70(-100) 
fllll, 3-20(-50) flm) than S. afriama ((lR-)50-70(- 95) flm, 3- 15(- 40) fllll) . 

Furthermore, conidiophorcs and conidia of the Chinese isolates produced 
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more septa (0- 1 in conidiophores, 3- 10(- 21) in conidia for these isolates, 
vs. 0-1(-5) in conidiophorcs, and 3- 5(-10) in conidia of ex-type strains of 
S. ,ifric(lltll). In ITS sequence analysis, our isolates and S. afric(l/1(1 isolates from 
Strditzio identified by Arninlou & Crous (2006) fell within a single chide wi1h 
I 00% bootstrap support. 

The results of Koch's postulates show that: I) the fungi from medicim.l plant 
can produce fl yspeck signs on apple fru it; 2) medicinal plants may therefore act 
as reservoir hosts, providing inoculum for SBFS infestations on apple. Based 
on the ITS SCCJUCllCC analysis and morphological comparison, we idcn1ificd lhc 
isolates as Srrelitzfrma afric(ll,a, which represent a new record for China. 
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INTRODUCTION 

A varictr of topics forms the subject of the books reviewed in this instalment 
from updated versions of books on ascomy,ctcs, Moroccan gillcJ mushrooms, 
anJ European marasmio id and collybioid species, to a Japanese treatment of 
several gcnua in the Ag,1riwle.,, a fungal inventoryofthe Black Forest's swamps, 
mires, .ind bogs, an introduction lo Alasbn cryptogams, and an overview of 
fungi in all their aspects. A list of newly published books to be included in 
upcoming BOOK REVIEWS i\ND NOTICES is given at the end. 

AscoMYCETES 

Schimmelpilze und deren Bestimmung. 3. neu bearbeite Aufl. By L.E. Petrini 
& O. Petrini. 20 I 0. /. Cramer in der Gebrlldcr Borntraegcr Vcrlagsbuchhandlung, 
johanncs~lra~ 3A. 70176 Stullgarl.Germany. <mail@schwcifcrbart.de>. Pp. x + 170, 

figs33.ISBN978-3-443-50035 - l.Pricc€39.80. 

'This short textbook first appeared in the series BrnuontECA Mvco1.0GrcA 
in 2002 (sec MYCUTA XUN 86: 480-481, 2003) an<l was rcissuc<l in Lhat ~cries 
in 2008 with only very minor changes (sec MYCOTi\XON 110: 511 - 512, 2009). 
'The first obvious difference in this third edition is that it is not released as a 
part of the BrnuoTHECA MYCOLOG ICA series - it has attractive coloured 
front and back covers with photographs rather than the standard bright green 
of a BlBLlOTl-!ECA MYCOLUGICA, something that will immediately make it 
more appealing to students. The book has also swelled by 26 pages, has five 
more figures, and I was personally gratified to sec that the authors had acted 

' Booksforconsideratiooforcowrageinthiscolumnshouldbemailedtothe llookReviewEditor 
al theaddressaOO\-e. All unsignedentriesarebythellook lsevicwEdi!or. 
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on particular points raised in my review of the second edition. This was not 
just a matter of correcting auth or attributions, and inserting cited references 
missing from the "Literatur" section but entailed the adoption of more recent 
molecul.ir dassifications and refcrencl'S, induding the demise of 1he catL-gory 
"deuteromycet" - .ilthough "Coclomycetes" and "Hyphomycetes~ persist for 
pragmatic reasons as headings in the keys. "fhe authors have in large measure 
vindicated my comment "that they could have produced a book that was more 
authoritative and reflected our current knowledge of mould fungi". [ was 
especiully pleased lo see llrnl much of the increased lcnglh w.is dut: lo new 
entries for addit ional genera, along wi th the re-arrangement and expansion 
of some of the photograph plates so as to include details of addi tional fungi. 
Unfortunately, the reproduction quality of some photogrnphs taken from the 
previous edition is far from optimal (e.g., Abb. Vlll.4). In addition, the short 
section on chemota:,;on nmic and molecular approaches to dassifica1 ion has been 
extended slightly; perhaps the section could be even longer in a fou rth edition 
to explain in some detail the different molecular methods that can be employed 
in identification and the pitfalls of relying solely on sequence-comparisons. 
'This textbook will now be even of more value to German-speaking students 
than the earlier editions. Indeed. those wh o bought the second edition should 
promptly discard it and buy the thi rd! 

My final comment is that [ would like also to see this available in an English 
translation, especially as there is currently no really equivalent work in print. In 
particular, the plates showing different types of conidiogencsis in detail merit 
a much wider audience than they will receive hidden in a German text -book. 
I will be interested to sec if this suggestion is taken up, and. if il is, I will be 
really pleased with the additional evidence that comments made in book 
reviews can have tangible results; th e genre would then have been unequivocally 
vindicated. 

DAVID L. 1-I AW KSWORTII 

D.:parlat11enlo de Biok>11ia Vegetal //, l'acuillld d.: l'armacia, 
Un iv.nidad Complut.:nu de Mad,·id, Plaza RamOn y Cllja /, Madrid 28040, Spain 

d.l111wksW()rtl,@nl,m.ac.uk 

GUI DEBOOK 

Common interior Alaska cryptogams, Fungi, lichenicolous fungi , lichenized 
fungi, slime molds, mosses, and liverwort s. By G.A. Laursen & R.D. Seppelt. 
2009. Uni,·,:rsity "( Alaska Pr,:s,, PO lfoi 756240, Fai rbanks. AK 99775. U.S.A. 

<fypress@uaf.ed u> Pp. 256. plates 338. figs l l3. ISBN 978 1602230583. Prke $26.95. 

'fhe vast and highly varied land-.capes of interior Alaska provide a home for 
num.:rous fungi and mosses and liverworts, lo which a first introduction is 
given in this field guide. 
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An introduct ion to the area, well known because of Denali National Park, to 
the various groups of organisms treated in this book, and to mushroom hunting 
in these wild areas precedes the main part of the book in which mushrooms 
distributed over various groups such as gilled mushrooms,gas1eromycetes .ind 
assorted ascomycetes, lichens and lichenicolous fungi, slime molds, and mosses 
and liverworts are described. A glossary, list of references, and an appendix in 
which my.:ological reagents are treated finish off the book. 

Each sped es is represented with a small photo and, in the case of the mosses, 
also with line drawings. The fungal photos are not always sharp and in some 
cases overexposed, which makes identification hard. Keys to the species arc 
not provided, and only a small selection of species made it into the book (e.g., 
80 gilled fungi). This is the first guidebook I h.ive seen in which lichenicolous 
fungi have been given a place, which is really a very nice asset. Some of the 
names arc a little out of date (e.g. Microcollybi11 for what is now Collybi11 and 
Collybia for Gym11op11s; flozites rnperatus for Corti,wrius caperatus). ·1 hcrc is 
no indication whether the descriptions and the photos are based on the same 
spe.:imens or whether lhe specimens th.it got their photos in the book were 
conserved in a herbarium. 

The copy 1 read h.is sever.ti misprin1ed p.iges, .ind 1 hope thal this is nn1 a 
widespread problem. 

All in all, it is a nice first introduction to mushrooms, fungi, and mosses of 
lhefascin.ilingnorlhwest. 

AGAIUCALES AND OTHER G I L LED MUSHRO OMS 

Complements a la Flore des champignons superieurs du Maroc de G. 
i\-lalcni;on ct R. Bcrtault . By J. -C. Maire, l~-A. Moreau, C. Kobich (editors). 
2009. Conf<:d<:rat ioncurnp&nnedemrcologicml!ditcrranCennc,Nicc.l'p.775,platcs 
5S.figs50.NolSFINnt1mhcr. Priceca. € 116.00 

·The out-of-print work by Makrn;:on & Bertault ( 1970, 1975) on Moroccan 
mushroc,ms is a classic example of well -executeJ, thorough norn work b.iscd 
on meticulous observations, fieldwork over a long period of time, and a sound 
insight in fungal taxonomy. 

With .i huge incre.ise in interest in the myconorn of the southern Europe.in 
Mediterranean countries, an update was deemed necessary. The CEMM 
(ConfCdCration europCCnne de my.:ologie mCditerranCenne) initiated the 
project of which this book is the result. Jt is not just a review of the original 
work with updated names - no, original material, collections, and water 
colours (many unpublished) tha t were kepl al /'.·IPU were for lhe firsl time sent 
out to the contributors. 
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A total of 32 mycologists (amateur and professionals) from eight countries 
contributed, and the level of depth and manner of treatment was more or less 
left to the discretion of ea..::h contributor. There arc pieces in Frcn..::h. Italian, 
Spanish, and English . The coordinator, Pierrc-Ar1hur Moreau, regretted lhal il 
was not possible to include Russufo and Psatllyrell11 in the present work. During 
the research ten new taxa were discovered or names proposed by Malcni;:on 
validated. Also a number of new combinations was necessary. l;or each species, 
the name originally used by Makni;:on & Bcrtault, the currently accepted or 
adoplc<l name, lists of rm11crial examined, and cornmenls arc given. Original 
drawings and watercolours (both in colour and in black-and-white) from the 
notes made by Malcm;:on, in some cases by the authors, illustrate the species. 

for some groups a detailed account of all collections is given (e.g., for 
L idmhis sccl. Ddiciu~i in lhe revision by Jurindc Nuylinck) while trcalmenl 
is much less detailed for others, but overall the extensive discussions and notes 
are interesting and insightful. The genus Hygrocybe is included in two versions 
due to a small mistake by the coordinating editors. 

[nten.'Sting is lhe fmd of a pu lalive species of the genus Clr.istocyf>r., a genus 
that was recently described (Ammirati ct al. 2007) for veiled Clitocybe-likc 
species. In general the names arc up to date, although in some cases the authors 
adhere to some older generic concepts (e.g. Stroplwloma instead of Lemtiomyces; 
Seric.:omyce;; instead of Leucong,1ricm) . 

This is an extremely valuable work, contributing greatly to our knowledge of 
north African and ~'lediterrancan taxa in general, and also a great example of a 
group effort to which many contributed. 

Ammirati JF, Parker AD, Matheny PB. 2<:fll. Cl~i,tocyM, a new genusof Agarical~,. Myco,cicnce 
48: 282- 289. ---

Mak,n~Oll G, Bcrtoult R. 1970. Flore des champignons su!"'ri cur• du Mame. I. Tra,11ux de 
l"lmlilul scicnlifi<JUC cht'rif,cn cl de la facu h~ Jc~ Science, de Kabat . Sfric bolani<JUC cl 
bioloj;ic,'CgCtak,32:604pp., l33fip:,,33pl. 

Malcn,;on G, Bcrtuult R. 1975. Flore Jc, champip;nons supCTieurs du Maroc. []. Trnvaux de 
l"lnstitut scientifiquech<'riiicnetdelaFacultoldes&iencesdcRabat, Serictx,uniquect 
biologicvegCtak:33:540pp .. l05 fig,,22pl . 

Taxonomic studies on Agarica/e5 of Hokkaido, Northern Japan , with special 
reference to Mela1wle11ca, 011de,11a11siella, Xeruln, Volvariella and Plute11s. By 
S. Takehashi, T. Hoshino & 1: Kasuya. 20 I 0. Non profit organit.ation "J he forum of 
l'ungi innorthernJapan.Kanayama l-310-3,·Jcine-ku.Sapporo.llokkaido,006-0041, 

Japan, <BXG0502:,1@nifly.com>. Avai lable frum SANO Books. Sakae-machi 6-19, Aiui­

city, Hyogo 6i8-0008, Jap~n, <c_s.ano@d2.<lion.nc.jp>. Pp. 145 + xiii , m1merol1s plates, 
numerousfigs.lSBN978-4-990~J0-0-6. PrkcY5.600 

Keys .ind dcscripliuns with pholos and line Jrawings fur four genera of 
Agaricales from Hokkaido form the mainstay of this book assembled by the 
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~Forum of Fung( in northern Japan, a group of mushroom enthusiasts who 
have been researching and documenting the fungi of this northernmost of 
the four main islands of Japan. Since the l 938 publication by Imai, there has 
not been a comprehensive update of this seminal work, un ti l this initiative, 
which treats Mela11oler1ca, 011demm1siell<1, Xerula, Voivariella, and Plu1e11s. The 
taxonomic part, which is in Japanese and English, is interspersed with Japanese 
only sections, wi th descriptions of some of the collecting sites, fungal names 
used by the Ainu, fruiting phcnology, llokkaido in fungal epithets, fungi under 
snow cnvu,,md a separ.de page on the morpholog}' and ecology of Md,molnu;a 
verrucipes. 

A total offour Melrmoleuca. three 011dema11.1iella, 13 Xerufo, four Volvariella, 
.ind 28 PIHti'IIS t.ixa arc treated in detail. It is impressive that this volume 
tackles two difficult genera, Plu1e11s and Melanoleu ca. Species that could not 
be identified arc presented as ~x~ sp., and comments and comporisons wi th the 
literature etc. arc given for each taxon. ']he descripti ons arc complete and the 
illustrations are adequate (includingSEM photos of the spores for A1da110/eurn) 
.ind clearly labeled as to wh ich collections lhcy reference. 

It is a bit of a disappointment to discover that the name 'idahoensis' does not 
refer lo a place in Japan, but to the weslern American stale of Idaho! 

This work will serve as a modern treatment for these genera for Japan, and 
as an example for other areas of the world. 

Imai S. 1938. SiudiL-s un the ,lgarin,cn,e of Hokkaido. I. Journal oflh~ faculty uf Agriculture 
Ho\:.kaido[mpcrial L-nivcrsity43:l - 378. 

A monograph of marasmioid and collybioid fungi in Europe. By V. Antonin 
& M. E. Noordeloos, 2010. IHW-Verlag & Verlagsbuchhandlung. Postfach 1119, 
85378 Eching, Germany <dr.5ehmid@ihwvcrlag.de>. Pp 480, figs 131, Plates 130. ISBN 

978-3-930 167-72-2.€139.00. 

This is the updated version of the two earlier volumes on the marasmioid and 
gymnopoid fungi of Europe (Antonin & Noordcloos 1993, 1997); more colour 
photos, especially for the marasmioid species, recently described species, and 
new notes h,we been added. \Vilh almosl 500 pages and 130 ,olour plalcs, 
the 'monograph· is a very impressive book indeed. To free space, the lists of 
examined specimens and excluded species arc provided separately on a CD 
that comes with the book. t\n int roduction to the group, overviews of past 
classifications, and phylogenetic placements inferred from phylogenetic DNA 
analyses are given in the introduct ion. together with an explanation of names 
selected (sec below). Keys to the genera, groups, and species make it relatively 
easy to find a name fo r your specimens. Extensive descriptions of macroscopical 
and microscopical characters for each t(IJ(on, notes on ecology, occurrence, ond 
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habitat, and comments on similar taxa and other interesting and necessary 
information arc included. 

By publishing now, the authors had to make many decisions on the 
classification, as the phylogeny of this group of species is in no way completely 
settled. for instance, just this spring, Hughes et al (2010) proposed the new 
genus Cmmop11., for Gymnopu.~ (ICt:rl'!llm. The group of species treated in 
this book, once smugly accommodated in the white spored catch-all family 
Tricl1oloma1t1cMe, has been shown to fall into four families (Triclwlomt1tt1eeae 
in a strict sense, M11rw;mi11cem:, Omplwlot11ceae, and Physalacri11ce11e) . Various 
authors (e.g. Mata ct al 2004, 2006; Wilson & Desjardin 2005) have studied 
different taxa in this group using different sets of mole,;;ular markers as a base 
for their phylogenetic hypotheses. resulting in a jig saw puulc for which we 
still only have a small number of pieces, some of them fitting together. others 
representing different parts of the picture. It also docs not help that the 
majority of the species of Marasmim and Marasmiellus is tropical. Antonin 
& Noordcloos, who did not perform molecular-phylogenetic analyses on the 
European taxa themselves, relied on work by others. They decided lo (real 
Set11lipes (Mara5mius 11ndrosace11s ct al) within Gym11opus (based primarily on 
work by Mata ct al. (2006)} - still quite controversial, as up to now only a 
very few Setulipes species have been analyzed. Micrompliale species are also 
included in Gym11opsu, whereas in 1997 Antonin and Noordeloos placed them 
in Mam.,miel/11.,. M1m15m/u., , Gym1wp11.,, and Mam.,mielbi., arc recognized as 
being not monophyletic, with Mart15mius even spread over two families. But 
as the dust has not yet settled on the phylogenies of these taxa, this is indeed 
a good compromise. Gloioceplwla, the small gclatinizcd and almost lamclla 
free species growing on grasses and the like, is again a separate genus. not at 
all close to the core group of Murnsmi11s. Mycdi11is accommodates the garlic 
smelling species formerly placed in Marnsmi11s; but now M. epidry(is is also in 
Myceti11is. It must be frustrating for users to know that more name changes will 
be imminent. 

At the species level, the group of species around Gym11op11s dryopl1ilus 
definitely needs more work: Mata ct al (2006) showed that G. ocioris restricted to 
North America, yet the name is still maintained here for a European species. 

With a work of this size there arc of course many details to attend to, and 
there the book docs fall short. Species numbers in keys arc occasionally off, the 
two parts of a lemma of a key may cite the same habitat, the lis t of substrate 
specialists taken from the 1993 book omits most of Gym11opus, a figure legend 
may still have the old genus name, and so on. 

Nevertheless. these arc minor commrnts on a very useful. well illustrated. 
very informative book. 
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A,uonin V, Noordeloo1 ME. l993.Amooographof.',l,z,,,.,,.;,..,co/lybiaandrela1edgeneralin 
Europe. Part I: Mu,-~;miu,, Sduli/><:>, and M,m<>mid /,. , _ Libri Bo1anici 8 

Antonin V, NoorJdoos ME. 1997. A mooogr~ph of M,,,,,,,,,;,.., Col!ybia and related general 
in Europe. l'arl l: Co!lybia, Gy,n ,wpu<, Rlwd,xollyhia, Crilli~lli<, C/.,,,,t,xa/atlu,,, and 
additiomtoMam.<rnid/rc,. LihriBouoicil 7. 

Hughe., KW, Mather DA, Petersen RH. 2010. A new genus to acconunodate Gym,ropu.< 
acervatr,s(Ag~rica!n}. Mycologia ~ 

Mata JL, 1-lughcsK\\'. Pctcrs,;,n RH. 2004. '[he phylol(<'netk po.sition ofM<lrasmidlusj rmipe.-i11u, . 
Mycoscience4S: 2!4- 22l 

Mota JL , Hughes KW, Peter,cn RH. 2006. An investigation of /omphaloloceae(Frmgi: Euagarics) 
with cmpha,;i~ o f t he genus Gyr1111q,ui. Sydowia 58: 191- 289 

Wilson AW. Desjardin DE. 2005. Phylogeneti c refationships in the gymnopoid and mara,mioid 
tungi (&,sidio,nyat~,, euagarics dade). MrcologiJ 9i : 667 679. 

FUNGAL INVENTOltlES 

Die funga der Moored es Hochschwarzwaldes. Ergebnisse einer Langzcitstudie. 
By D. Laber. 20 I 0. Ikihcft wr Zeitschrift fllr Mykologie lland l l. DcutscheGesellschaft 
fiir Mykologi<:. l'oslfad1 700447. 81304 Miind1cn, Germany. <sd1at.uncislcr@dgfm­
cv.de>. l'p 20S, figs 43, pla1cs 84. l'ricc E 25 

Over the course of31 years, 578 forays into different types of moors, swamps, 
hog.~, hrooksidcs, and other walcry habitats in lhc higher r,mgcs of lhc Black 
Forest were undertaken by the author and her husband. The results of all this 
work arc reflected in this excellent publication. A thorough introduction, with 
detailed information on the visited areas, their vegetat ion, and their fungi 
is followed by a checklist of all 671 fungal species identified and detailed 
descriptions of sclcdcd interesting spc.::ics. The author fo.::us ed on the more 
wnspicuous basidiomycetes and ascomycetes, leaving to one side crust fungi 
and the ascomycetes that form small fruitb odies. The area and its fungi stand out 
because of the grani te and gneiss bedrock, which complicates comparison with 
the mycollora of other similar European habitats situated on limestone (favre 
l 948 for the Jura, Moreau 2002 for the J:rcnch northern Alps, Einhellingcr 1976 

& 1977 for Bavarian swamps and bogs). One finding in the present work is that 
species regarded as northern and occurring in Scandinavia arc also at home 
in this montane area further south. [ am very impressed by the fact that the 
names arc very up-to-date; it is clear that a huge effort has been put into using 
the proper nomendaturc, an extraordinarily difficult task that demands a large 
libniry. 

The checklist part gives for each taxon the exact habitats, the number of 
rmJs per lucation, ll1t: fruiting period, ll1t: highest <1llitudc fuund, and a pic1urc 
reference. 1:u11 descriptions are complemented by line drawings and discussions 
of the finds. 
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This work is important in a number of ways. It gives the mycoflora of one 
area at one point in time, which is great in respect to possible changes that will 
take place; currently the area still gets a high amount of precipitation, but this 
might change in the future. Such a comprehensive and illustrated overview or 
the fungi in one habitat type in one region can help identify species in other 
similar habitats. An extremely good example of what dedicated research over 
a long period can achieve, the ' Fung..i' also demonstnitcs that one need not 
be a profrssional mycologist to contribute. Similar research, but not as long­
running, was Jone by a leam ur mycologis1s on Vancouver lshmJ (Can.iJa) 
(e.g. Roberts ct al. 2004), but the longevity and thoroughness of the German 
study make it stand out. In short, the Laber work is highly recommended, not 
only for those interested in ccntnil European mycoflora but also for everybody 
interested in doing fungal surveys themselves. 

Einhellinger A. 1976. Die Pi lsen in primiirrn und "'kundiiren Pnanzeng~csellschaften 
obcrboyerischerMoore, Tel l.Ber.S..yer.Bot.Ges.17:75 1•19 

Einhcllingcr A. 1977. Die l'ilicn in prim:iren und "'kund:ircn Pllanzcngcsellschaftcn 
ohcrt>ayerischcrMoore, Tel2.Bcr.~yer.Bo1.r.e,.48:6l - 146 

Fdvre J. 19"18. [..._..; associations fongiqut'S ,IL-s haul marnis jurassiem. Bt'ilrdgt' zur 
Kryp!ogameofloudcrXhwcizlO:l -228. 

Moreau P·A 2002. Analyse &ologique c! patromooialc des champignoos supfricurs dans lcs 
!ourbil>re,dcsAlpesduN"ord.lhesisUniversMdcS.\"oic. 336pp 

Roberu C, Ceska 0, Kroegn P, Kendrick B, 2004 . Mocrofoogi from six habitats o,·n five years 
inClayoquo\Sound.\'ancouverlslaod.Canadian)ournalofBotany82:ISl8- IS38. 

l :UNGI I N GENERA L 

The kingdom Fu ngi. The biology of mushrooms, molds and lichens. By S.L. 
Stephenson. 2010. Timber Press, 133 SW 2nd Avenue #150, Portland, OR 9720,t, 

U.S.A. <info@timbcrpr,;:;s.,om>. Pp. 328, plat,s lH ISBN 9i8-0-88l92-89]-,t. Price 
$34.95,(20.00. 

Not a text book, not a collection of fungal stories, but an introduction to the 
world of fungi for lay persons and amateur mycologists - that is what this book 
hoils<lown lo. 

After an introduction to the subject, various groups offungi, not necessarily 
taxonomic units, arc treated. Aquatic fungi first, followed by terrestrial fungi 
divided into subgroups (.iscomycctes and zygomycetes, truffics ;ind their kin, 
gilled fungi and other basidiomycctcs, lichens and slime molds). Chapters on 
the roles of fungi in the environment, interactions between fungi and humans 
and other animals, and foss il fungi, plus a glossary and a list of references make 
this book complete. 1\\'o sets of colour photos, a total of 124 plates, illustrate it 
quite nicely. ·nierc .. re neitherJi .. gnimsuflifc cycks :.inJ such nor phylugem:tic 
trees to clarify the concepts given in the text. 
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l; rom the list of chapters it should be dear that also some non -fungi such 
as the water molds and slime molds arc treated, as they look and behave like 
fungi and have traditionally been studied by mycologists. 'The author indicates 
lhat many of the old ca tegories and classificutions <lo not hold up in lhe age in 
which phylogenetic methods to compare DNA sequences have revolutioni1.ed 
fungal classifications, but he still uses old terms such as gastcromycetes and 
aphyllophoralcs. '!hat is a missed chance, in my opinion, for such a book is an 
excellent place to introduce amateur mycologists to new insights. 

THE KINGDOM FUNGI contains enough interesting tidbits and fascinating 
mycological oddities to entice the reader, and it might pave the road to other 
more comprehensive hooks. 

BOOK A NNOUNCEMENTS 

Les myxomycCtes. By M. Poulain, M. Meyer & J. Bozonnet, 2010. FMBDS. 8, 
AvcnucdelaPlainc.74000Annccy.l'rance.<philippecattin74@orangc.fr>.2vols, Plate5 
546.€80(befori: Oct20t0) € 120. 

FoodMold: an inh!nictive CD guide to foodborne fungi. By J.L Pill, E. Rico­
Munoz & E.S. Johnson, 2009. BCN Research Laboratories, 249t Stock Cr<.-ck Blvd, 
Koekford. TN 37853, U.S.A. foodmold@brnlabs.eom. S 310 

Fascinating microfongi (hyphomycetes) of Western Ghats, India. By D.J. 
Bhat, 2010. Broadway Book Centre. Pp xii, 222, ligs 127. 580.00 (includes shipping). 

Systematics of Ca lo11cctria: a genus of root, shoot and foliar pathogens. By L. 
Lorenw, P. W. Crous, B.D. Wingfield & M.J. Wingfield, 2010. Studies in Mycology 
66. CBS fungal Biodiversitr Centre. Upp,alalaan 8, 3584 Cr Utrecht. the Netherlands. 
)ltl p:{/sliop. fu m,mlbiodivcrsilyccnlrc.com Pp71 €40. 



C bl\O.Myoo,.:wn, UJ. 

MYCOTAXON 
IJOI'. 10.23456/113.503 

Volume/13, pp.503- 5/,J /1,ly- Septm1bu20/0 

Fungal nomenclature 

1. The IMC9 Edinburgh Nomenclature Sessions 

LORELEI L. NORVELL ' , DAVID L. HAWKSWORTH', 

RONALD Ji. PETERSEN' & SCOTT A. REDffEAD' 

/lnorwll@pnw-ms.con, 
I Pacific Northwtst Mycolo.gyService, Portland OR 97229-1309 U.S.A. 

' DJ1ln J« Riologfo V«g<!li,/ /1. Fae. J« Furm,.cii,, Uniwr.siduJ OmrJ>fo!cn.1« d~ Mrulrid 

Pl,mi Ramrfo y Cajal, ,\.la1kid 28040. Spain & 
Drpl. of Botany. Natural History Mll5ef<m, Cromwd/ Road, Lm,do11, 511'7 SBD U.K. 

' Dept. of Biology. Uniwrsity ofTem1eS5ee, Knoxville TN 37920 U.S.A. 

' Riodiven:ity (Myc,,Iogy and R"limy), Agrirnlture & Agri- Food Ct.mad a 
01/uwil, Onldriu Kl A 0C6 Cunmfo 

'fhree successive groundbreaking two-hour long nomenclatural sessions 
were held August 3-5, 2010, during this summer's International Mrcologica\ 
Congress (IMC9) in Edinburgh, Scotland. Convener/Rapporteur David 
Hawksworth (Spain/UK), who supervised preparation of the IMC9 
nomenclatural booklet -,. questionnaire, was assisted hy Chair Ron Petersen 
(USA), Vice-Chair Scott Redhead (Canada), Nomenclature Commiuee for 
Fungi (NCF) Secretary Lorelei Norvell (USA), and Advisor & International 
Botanical Congress Rapporteur-gCnCral John McNeill (UK). IMC delegates 
attending each day's session voted on nomenclatural proposals to recommend 
actions to next year's International Botanical Congress (]BC) Nomenclature 
Sl'ction in Ml'lboume. Alll'ndl!ncc was rcllllivcly high, particularly in view oflhl' 
conflict caused by scheduling the three nomenclature and three (of four) poster 
sessions for the same 2-1 pm time periods. As each poster session presented 
authors and posters for only one day, this was an unfortunate conflict that 
influenced attendance numbers at the nomenclatural sessions. llowevcr, the 
t[Ul'Slionrrnin.'S, Jislributcd lo all IMC9 Jcll'gales for rl'turn lo the rl'gislnillon 
desk by the end of the Congress, permitted each delegate a chance to express an 
opinion, even ifunabk to attend any or all of the Nomenclature Sessions. 
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Origim1lly the entire proceedings, which proved to be lively, informat ive, and 
often amusing, were to be recorded Due to an unfortunate communications 
failure, no recordings survive. ·n1e overly brief summary below has therefore 
been extracted from secretarial notes, the nomenclature booklet, and the 
returned questionnaires. 

Background 

When initially formed in 197 1, the Internat ional Mycological Association 
(IMA) established a Nomenclature Secretariat to address issues of concern 
to mycologists. "lhis Jed to a series of proposals on starting points and o ther 
matters that were adopted by the International Botanical Congress in Sydney 
in 1981 , afkr which il was disbanded, having completed its tasks. Since that 
time, discussions of nomenclatural issues at IMCs have been confined to 
occasional debates on particular topical issues. However, at IMC8 in Cairns in 
2006, some delegates spoke strongly in favour over a separate Code for fungi. 
Subsequently, proposals that could fundamentally change aspects of fungal 
nomenclature: have been published; lhcsc arc lo be voted on al lhe forthcoming 
International Botanical Congress (!BC) in Melbourne in July, 2011. As IBCs 
occur only every six years, and decisions made there generally come into force 
l -2 years later, any issues not decided in 201 l would have to wait until 2018 or 
2019 to be implemented. The Nomenclature Sessions at IMC9 were convened 
to (I) enable a broad spectrum of my.:ologists to express their views on a wide 
range of topics and also to vote on proposals already made and (2) establish that 
IMCs can incorporate effective Nomendatural Sessions. 

Session 1: Governance of fungal nomenclature 

Approximately JOO delegates attended the first session convened by Hawksworth 
at 2 pm on August 3. After Chair Petersen set forth the 'rules of engagement' 
fo r audience participat ion during all sessions, two introductory background 
presentations were given. Vincent Demoulin (Belgium, Chairman of th e 
Committee for 1:ungi) spoke in defense of retaining governance of fungi within 
the Botanical Code and Hawksworth reported on the progress being made 
toward one unified code for all organisms. (Sec Appendix l, below.) 

'The floor was then opened to discussion of the fo rmal proposals for the 
governance of fungal nomenclature, the composition of the Nomenclature 
Committee for fongi, and a (very) brief discussion of the proposed exclusion 
of Mierosporidlll from the JCBN. At the close of the two-hour session, those 
remaining in the auditorium were polled as to their preferences, summarized 
as follows.: 

PROPS. 016-020 (sec MvcoTAXON 108: 1-4 ) all passed Votes were actually 
counted for the first two proposals: both P ROP. 016 (to amend the current 



IMC9 NorncrKlatur<: Sc!s~iom ... SOS 

Botanical Code to establish more dearly that it covers fungi, including 
changing the name to the Mlnternational Code of Botanical and Mycological 
Nomendalurc") & PROP. 017 (to replace "pl.mis" by ~plant(s) ur fungus/fungi" 
throughout) passed with 87 yes and 4 no votes. Thereafter, due to time pressures, 
only the 'no' votes (out of 91 total) were counted, with 3 voting against Prop. 
018 (to provide for the election of the Permanent Nomenclature Committee for 
Fungihyan International Mycological l,0ngress),3 voting against Prop. 019 (to 
relegate decision-making on proposals relating solely to organisms treated as 
fungi to an IMC), and I against PROP. 020 (to insert a new Div. 111.5 requiring 
the presence of the Secretary for the Committee for Fungi or Committee 
alternate on the Editorial Committee). 

Unanimous support was given to retaining the current members of the 
Cm,lMITTEE rnn FUNG[ until the 2011 IMClO in Bangkok, provided that 
the 2011 International Hotanical Congress in Melbourne accepts the fungal 
governance proposals above. 

PROPS. 018- 051 (to exclude the governance of the phylum Microsporidia 
from the Code; see MYGOTAXON 108: 505-507) passed with only one dissenting 
vote, but as the vote was held as delegates were leaving the session, it may not 
accurately reflect the wishes of the majority. Demoulin has since submitted 
PROP. 19010 limit Art. 45.4 (p. 511, this volume). 

Session 2: Mandatory pre-publication deposi t in a nomendatural reposi tory, 
electronic publication, type cultures, and illustrations 

After opening introductions, Paul Kirk (UK) provided an overview of the current 
strides made in data-basing taxonomic names of all organisms worldwide. (Sec 
Appendix I, below.) 

A fluctuating audience (estimated at 97 total for the 2-hour session) discussed 
at length and eventually recommended PROPS. 117- 119 (see MYCOTAXON 
l 11: 514 - 519). PROP. 117 (to require deposition or naml>s .ind required 
nomenclatural information in a recognized repository (such as MycoBank) for 
valid publication) received 58 yes, 5 no, and I abstaining votes. PROPS. 118 (to 
recommend deposit of minimal infonnation elements, accession identifiers, 
.inJ biblio~raphical dctuils for 11.iliJ public.i1ion) .ind 119 (to rctJuirc citation or 
a repository identifier for valid publication) received almost universal support, 
with I and 2 abstentions respectively. Kirk also announced that it would be 
possible to deposit names with the Index of J1ungi, although the mechanism 
(still in progress) was not detailed. 

An informal poll showed no clear consensus for or against valid electronic 
publication of names. PROP. 138 (which seeks to add Rec. 888.3, including the 
phrase 'permanently preserved in a metabolically inactive state' or its equivalent 



506 ... Nomendature 

Chairman Ron dominates th~ 11 uditorium while Paul Kirk 
expLainsnomendaturaldatab.isesonAugust1. 

when designating a culture as a type) likewise showed no clear consensus with 
the majority abstaining. 

' lhe session concluded with a second informal poll (showing 4 for, 25 
against, and the majority abstaining) regarding the addition of illustrations as a 
requirement forvalidpuhlication. 

Session 3: Moving to one name for one fungus & ending the requirement of 

Latin diagnoses for valid publication 

Approximately 145 delegates attended the tin al (and most controversial) ~Article 
59H session on August 5. Background on attempts to modify dual nomenclature 
was provided by Redhead (Secretary for the Special Comm ittee on Names of 
Fungi with a Pleomorphic Life I listory), followed by a presentation by Walter 
Garn~ (Nt'lht'rlands), who spoh on tht' limilalions of~tc\rnlypifying" fungal 
names according to Art. 59.7. (Sec also Appendix I, below.) 

Emotions ran high in this session, and discussion was lively, entertaining, 
lengthy - and inconclusive. No formal proposals were before the Session, so 
no vote was scheduled on Art. 59. It was assumed that Congress par ticipants 
would mark thdr opinions on lhdr qut'stionnairt's. 

Due to the lengthy Art. 59 debate, the scheduled discussion and vote on 
whether to end the requirement of a Latin diagnosis for the valid publication 
of scientific names (also to be considered in 2011 at Melbourne) became a side 
issue. Entrants crowding the doors for the next scheduled mycological session 
di.:tatcd Chair Petersen's decree for adjournmcn1, which drowned out the 
plaintive cry from the back of the hall, "Why can't we vote to abolish Latin?" 
and a call to hold a vote on Art. 59. 
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Final resolution approved by the General Assembly- and a note of caution 

At the close of the first Nomenclature Session, 103 questionnaires had already 
been returned. By the evening of the final session, Hawksworth and Norvell 
had tabulated 167 results and identified three dear preferences for presentation 
to the delegates during the IMC9 closing ceremonies on August 6. ·The General 
Assi:mbly voted by .iccbmat ion to approve the resolution below: 

·This Gener.ii Assembly of the IMA endorses the decisions of the 
Nomenclature Session convened during IMC9 with respect to 

-the transference of the governance of the numenclaturi: 
of fungi from the Internat ional Botanical to International 
Mycological Congresses, 
-the mandatory pre-publication deposit of nomcnclatural 
infurmalion in a recognized deposilory for the valid 
publication of new fungal names, 

- the acceptability of English as an alternative to Latin in the 
,.ilid publication of fungal names, 

and requests the permanent Nomenclature Committee for 1:ungi, 
the special Commil1cc on the names of Plcomorphic Fungi, the 
International Commission on the Taxonomy of Fungi, and the next 
Internati onal Botanical Congress to take note of the results of the 
questionnaire completed by delegates of lMC9. 

In summary, we must emphasize that these arc recommendations and 
not approved changes. Currently fungal names arc still governed by the 
International Code of Botanical Nomenclalure, .ind - until changed - a I.al in 
description or diagnosis is still required, as arc other established requirements 
for valid publication as set forth in the current International Code of Botanical 

Petersen, Hawkworth, and IBC Rappor!~ur-gCnCral Mc..\:eill Vice-Chair (& photographer) 
awai!!h~Arl. 59\li,.;u,sions"ou Augu>l 5. lkdhcad post-session 
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Nomenclature (McNcill & al. 2006). Nonetheless the interest shown in 
nomenclature at IMC9 was gratifying, and we arc optimistic that many of the 
innovations supported by most mycologists will be made. 

Appendix 1: IMC9 Nomenda1ure Session presen1a1ion abstracts 

FEWER NOMENCLATURr\L CODES, NOT MORE, JS Wllr\T WE NIIBD (Demoulin): ,\ t 
the first IMC (Exeter, 1971) the idea of a nomenclature code especially for fungi 
was discussed and a nomenclature committee was created under the auspices 
of the !MA. This committee reported at the 2nd IMC in Tampa, Fla. 1977. ,\t 
that rnngress,theideaofa mycological code was abandoned in favour of more 
involvement by mycologists in the elaboration of the Botanical Code, which has 
ruled the nomenclature of fungi since its origin. A consequence was the important 
changc in the star ting point system adopted at the 13th International Botanical 
Congress(Sydney,1981). 

PROGRESS TOWARDS A B10CODE (Hawksworlh): In October 2009, lhe Genernl 
Assembly of the International Union of Biological Scienct-s (1 UBS) decided to re­
acti\'ate the initiative to produce a unified Code of nomencla111re for all organisms, 
by updating the DRAFT B10CoDE (1997). 'This is being taken forward by the 
International Commillee for Bionomenclature of the IUBS/I UMS (I nternational 
Union of Microbiological Societies). The need for, and route towards,a re\'ised and 
agreed B10CooE is reviewed as a background to the s~-ssion·s deliberations . 

.'\ WEIJ Of DATA FOR l'UNGAL UlOLOGY RESEARCft-THE REGISTRATION QUESTION 
(Kirk): Why do we give names to fungi? [t"s a simple question with a simple answer 
- to allow us to effectively communicate about the fungi, for the name is the link to 
allthatisknownabouttheorganism.13utinthisanswcrtheword "us'isalreadyof 
secondary importance. The web is the primary means of communication today and 
increasingly that means computer to computer communication. In addition, the 
current version of the web - a web of information - is rapidly being replaced by a 
web of dat..i (the Semantic Web, l'Specially Linked Data using RDF triples of cutity­
attribute-value) which will allow more rapid (real time) advances in synthesis, 
analysis,hypolhesis,cl1:."01efou11deroftheweb'lim Berners-Lee,arnongslothers, 
is pushing for this lo happen anJ wei:an be part oflhis effort. This short presenlalion 
will ,IL'Scrihe how name registration can opcntte, how associated da1a rnn be made 
availahle, what I he harriers are. and how ii all fi1s inlo cxislingand developing major 
global initiatives. It will indicate how fungal taxonomist and nomenclawralists can 
bepartofthiswi1hrespecttothenameswegivctofungi. 

How DO MYCOLOGISTS W]Sll TO TREAT NAMES BASED ON ANAMOUPllS"' (Redhead): 
Fungal nomenclature dates back to Linnaeus ( 1753) when the use of microscopes 
was limited and the existence of sexual life cycles amongst them WllS unknown. 
Nearly 200 years lat.:r ( 1935) mycologists realized they had been naming difkrent 
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parts of fungal life-cycles as new species or genera, and formalized nomenclature 
rules giving priority to names for pleomorphic fungi based upon perfect states. 
Exceptionsandrefinementswereinstitutedin IYSOandcontinuetoday.Manyfungi 
only produce anamorphs, many generic names are based upon anamorphs, and 
many fungi arc better known under anamorph names. However, complications 
in merging and then prioritizing names have created a nightmare situation that 
hasdividedthemycologicalcommunityandnowactsasaroadblock. l'roposalsto 
blockthcdcliberat<:generotionofalternativcnamesandsmooth the transition to 
normal nomenclature were partially approved for Article 59 in the International 
Code of Botanical Nomenclature (2006) while remaining issues were referred to a 
Special Committee by the ll3C. After >4 years this Committee was unable to reach 
consensus upon changes. Some mycologists have decided to ignore existing rules or 
to take nomenclatural risb. Genetic sequence phylogenetic analyses have revealed 
many new relationships leading to binomial recombination, and even a P11YLOCODE. 

Having reached an impasse it can be asked if mycologists wish to eliminate dual 
nomenclature? lftheansweris)•es.,it maybe asked howtoresolveconflicts,<1nd 
then lo uealc a process or body capable of dealing with sud1 rnnflklli 

TELEOTYPlflC/\TION OF FUNGAL NAMES /\ND ITS LIMlT/\TJONS (Garns); This 
presentation was submilled without a formal abstract and too la1e to be included 
in the printed program. Garns discussed the effects of 'tcleotypification; which 
permits - after a teleomorph discovered for a fungus previously known only as an 
an::imorph (and for which there is no existing legitimate name for the holomorph) 
- designation of an epitype exhibiting the teleomorph stage for the hitherto 
anamorphic name, even when there is no hint of the tcleomorph in the protologuc 
of that name. Several examples were forwarded to show that teleotypification is not 
the same as ordinary cpitypification . for furth.:-r information, see Props. ( 172- 174), 
p.513,thisvolume. 

Rapporl~urDavid, Jo!.t'Diane:l<',and&cffraryLorek-i cabula!e 
ques!ionnaireresponse,in!hel:[CCregi>tra!ioJ1halloJ1Augu,13. 
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Appendix 2: IMC9 Nomendature questionnaire results 
Fn>m August l - 10. [MC9del~gate• rernrn,-..1 qu<estionnail">!S in which they were to circle a Y (ytc•) 

orN(no)to24question,on4topic,;.\\'cdiscowrcdduringourfirsttabulationthntoncnumbcr 
(,J9)appearedtwia>.hringingtheactualnumherofqu~tions1o25.andhavercnumberedthetext 
below accordingly. Of the 174 questionnaires recei,·00, 7 were declared "spoiled' as the respondents 
had placed an X owr ~n option so that we could not determine whether agreement or rejectioll was 
intended. Both raw numbers and majority percentages are shown. We note that protocols followed 
at the 2005 International Botanical Congress in Vienna with respect to the preliminary mail-in 
ballot>decre,;:dthat propoalsrece i,·ing60%orhighcr1iupportmcri!cdfur1hcrdiscu,sionby thc 
attending Nomenclature Section, while 7S% support virtually ensured passage !or ~u but thc most 
conlrm-ersial proposals. In lht' results reported below. opiniom showing 60% (or greatff) support 
are highlighted in bold 

A. ConES OF NOMENCLATURE 

(Fungal names are now gove rned by the International Code of Botankal Nomendature) 

l Onecodeforthcfoturenomenclatnreofallorganism.namcswouldbeideal 
r -i2n-71 ... 50%(r111) 

Fu11gishouldcontinuctobccovcrcdu11dcrthcllota11icalCodc(ICUN) 
r -54n-76 ..... 58%No 

3 Fungishouldcontinuctobecovcrcdundcrthe[CBNprovideditisrenomed 
the "Botanical and Mycological Code~ r -97 n-40 . , , , , 71% YES 

4 Fungi should be wvcred by a separate mycological Code ([CMN) 
r-Sln-91 

5 Under either lCRN or lCMN, dccisinns on fungal nomenclature ~hould be 
voled ,d an [ntc1 national Myculogical Congress (and nol an lntcrnatiumll 

IJ.otanicalCongrcss),guidedbyasecureadvancedwebpublication 
andmail/cmailvotcs y-133n-2l .... 86%YES 

li. LANGUAGE REQUIREMENTS FOR VALID PUDLICATION OF NAMES 

6 latindiagnoscs/dcscriptionsshouldcontinuetobcrcquircd 
}'·49n-91 

7 Englishdiagnoscs/descriptionsratherthanlatinshoul<lbcrequircd 
y-69n-69 . .. 50%(rrn) 

8 Eithcrlat inorEnglishdiagnoses/descriptionsshouldbcrequired 
}"-88n-56 . .... 6 1%YES 

9 Diagnoscs/descriptionsinanylanguages.houldbepermilled 
}"-4 n-135 97%NO 

C. NOMENCLATURAL INFORMATION DATABASING 

JO lkposition ofkcr nomenclatural information in one or more approved 
dcpositorics(c.g.MycoBank)shouldbcmadcmandatorrforthe 
validpublicationofnewfungalnamcs r-134n-2l 

l l Historic names not included in /mlex Fimgor11m (after a set date) should 
nolongerbetrcatcdasvalidlyp11blishcd y-55n-68 

12 [)epositcJ names should be automatically pmtecteJ agai11st any 

unlistednamesaftcradatetobeagrccd y-90n-39 . .... 70%YES 
13 Anaccurateandfrce lists.houldbcprcparcdofnamcsinuscor 

available for Lise }"· 126n- 19 .... 87%rns 
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14 Names with key information deposited (e.g. in MycoBank) should 
beautomaticallyavailabkprovidedotherCoderequirements 
are met r - J05n-22 83%YES 

15 Elcctronkon-lineonlypublicationshouldbeaccepted 
,xithoul rcslriclion y-24 n-126 

16 E!L-.;lmnkon-lineonlypuhlicationshouldhcaccL1>tedonl)·whcnkey 
nomendaturalinformationhasbecndepositcd(e.g.inMrcoBank) 

r - 113n-J6 .... 76%rns 
17 Forjournalspublishingonlineandprintedcopics.thedatesofnames 

should be those when the works arc available in final form on-line 
y-]Oln-40 .... 72%\"ES 

18 Forjournalspublishingonlineandprintedcopies.thedatesofnames 
shouldbethoscwhentheworksaredistributedinprintcdform 

r -63n-7J 
J 9 Special Group Committees should be empowered to create lists of 

acceptablcandrejectednamesinparticulargroups 
(c.g. l'11stJrium, Tric/iocomdceM,ycasts) r - 102 n-31 . 77% rEs 

0 . NAMES FOR l'LEOMORPHIC FUNGI (ANAMORl'HS, TELEOMORPIH) 

20 ·1 he established system allowing dual nomendaturc for anamorphs 
andtdeomorphsshouldcontinueviaArt.5\1 r -67n-71 

21 Artide59shouldrevcrtbacktoitsstatuspriortoi;chongcsinthc 
2006 Vienna Code, i.e. keeping scpamte anamorph and 
tekomorph names y-4) n-112 .... 66% NO 

22 Asystcmofprogressivclycstablishingonenameforeachfungus 
shouldbeenactedviumodificutionofexistingArtides 
(e.g.Art.59) y- lOl n-)8 

23 The historical practice of allowing l"alid names for different morphs of 
aspeciesshouldbeprohibitedinthefuturcviumodilicutionof 
existing Articles y-74n-45 . .... 62%YES 

24 The ability to si:kct a "tckotypc~ (a type of cpitypification) with a sexual state 
forafungusprev ioL1sly onlyknown inthc asexualstatcshouldbc 
rnntinued y-88n-31 ..... 71%rns 

23 Article 59 (that permits the dual system) should be deleted prol"ided other 
,;changcscnsurclhiswouldnotrctroactivclyinvalidatccxistingnamcs 

y-66n-47 , .... 58%rns 
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2. Proposals to conserve or reject Fungal names 
COMPILED BY LORELEI NORVELL 

ll,wrvell@pnw-ms.conr 
Secretary, /APT p,mmmrnl Nomrncfo/1,re Commitlc'o! for Fungi 

Abstract - formalproposals!Oconscrvcorprotcctfungalnamcsarepublishcdin 
TAxos and con,idered by the !APT permanent Nomenclature Committoc for Fungi, 
which rec01nmc11,h conservation or rej,..x:tion to the General C01nmitte., . The R>cently 
published Prop. l\115 (to conser\'e the n~mc "/1,eleplum• wmedem with a con~cncd 
type) is ounm1arized and olher pro1,osals still under Jis.:ussion by lhc Cornmillc'C 
arclistcd.Thco,mplctetext ofaUformalnomendatu ralproposa lsisavailableonthc 
internet at ~www ingcnracoooutcoOJ tmoJeor/ia pt/tap. 'Thoi~ wishing to comment 
on a propos.al still under comidcration by the Nomenclature Commiucc for Fungi arc 
invite<ltocontac1S...CJ'<'taryNorwll. 

Recently published 

(1y45) PII.UJJUSAL TU CUNSEII.VE the name 11,eleplwrn cumedem; (V11ilhmi11/il 
com;idem) with a conserved type (Basidiomycorn). [Masoomeh Ghobad­

Nejhad & Nils Hallcnbcrg. 2010. TAxo.s 59(1): 1277- 1278.] 

SUMMARY: The name T1,eieplwrn comedens Nees : l'rics is currently applied to a 
«basidiomycetous corticioid fungus presently known as Vuilleminia comedens 
(Nees: Fr.) Maire, which serves as type for the genus Vuillemi11ia Maire." The epithet 
comedem is typified by a color drawing of a specimen in UPS that appears not to 
have been examined by anyone (including Fries) since publication of T comedens 
in 1816-1817; the au thors arc unaware of any other Fries or Nc~>s specimens 
representing "f. comede11s and regard the UPS specimen as the only extant material. 
lhe spc.::imen docs not conform to the current concept of V. comedcns but represents 

a Hyplwdcnna . ·10 preserve the stability of the species concept with the name, the 
authors propose as conserv"d type a specimen collected by Petrak from Quercus, 
which they r..:-gard to rcpr..:-sen\ ·1; comedem as currently recognized. 

Other conservation proposals 
(Commit1,....forFungivoteinprog1tss) 

P11.nP. 1769,tocon~rvethenameCor1imiriu<.<periMi.<Sin1tL<against C. ruheilll.<, C. 
vrd/u,wi,les, and C. rnini,m::nsi~ (Bu:;i,liomyrntu). 

PROP. 1810, to conscrw the name llemiplro/iota against Nemewmy,;es (Agariwles, 
Basidiomycolu). 

PROP. 18i8, to conserve A,pici/ia <1qualica against Lid,m mazarinm (Ascomycota: 
/'ertusuria/es: Megasporn ceue) 

PROP. 1829, to reject the name Vermcaria thdo,tomu 
PROP. 1830, to reject the name !'yr.mu/a umb,mata (lichcnized Ascomycola). 
PROP. 1831, to crrn~rve the name Mb:iu against Phyloceru/iM11y:rn (Hasidinmywtu) . 
PROP. 1852, tu cvnscrve the name 0/iwu l«lm1ae (T.S. R~rn~kr. & K. Ramakr.) R.L. 

Mulder against 0/ivea lutor1ue(Racib.) Thirum. (Basfriiomycotu}. 

PROP. 1861, to conserve the name Aspiciliu farir1vsu (Ascomywta: l'utr,snriales: 
M,'J;asporuceue)withaconscrvcdtype. 
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PROP. 1862, to conserve the name Psoroma wrsicolor (D,'gt!li,o/ln vusicolor) against 
/>soroma si,bdt'scendms (lichcnized Ascomycota, PannMiaaa<') 

PROP. 1863, to conserve the name Cm1erd/11sdmmms(Pers.: Fr.) Oonk wi th a conscrl'ed 
type against C,·ut,m:ilu$ cir,ereu.s Pns. (Ru.,idiomywla) 

PROP. 1888. to rnnscrH, the name Glomus (1"1mgi. Glomuomycota, Gfomeraks) as being 
of neuter gender. 

PROP. 1896, to conserve the name lichen /icl,enoidcs (Leplogium /id,moides) against 
liche11/remelloidesandL. tremel/a(lichenizcdAuomycota) 

PROP. 1897, Proposal to rcje,;ct the name l«idea epip/oica (lkhenizcd Ascomycola) 
PROP. 1898, to conserve Stirtonia A.L. Sm, (lichcnizcd Ascomyco/11, Artl,oni11/es) against 

Stirt,mia R. Gr. bis(Rryophyl<l, Dim11111les) 

PROP. 1899, tu conserve the name H,:bdmna rylimlm,:ponm, ~s~insl Httbrloma 
,mgr,stisperrm,m (B11Sidiomycotu). 

PROP. 19 18, to conserve the name Dermalocarpon (l'lacopyreni1m1) b11cekii aga inst 
/>lncfr/iw11 slei,wri (lichcnizcd Ascomycota, Vern,cariauae). 

PROP. 1919, to conserve Uiclarius (Basidiomycota) with a conserved type. 
PROP. 1926, to conserve Clndia against Hetaodea (Ascomycota). 
PROP. 1927, to conserve the name Ag,ffirns mdwdes (Basidiomy<oM) with that spelling 

3. Proposals to amend the Code 

COMPILED BY LOII.ELEt NORV EL L 

llnorvcll@/'nw-1115.w.,, 
Scnelmy, /APT perma,ienl No111enda1,,,.., Committu Jo,· hmgi 

Abslrnel - Currenl proposals to arm,n<l lhc International Code nf Botanical 
NomcnclaturcwiU:soonbcplaccJonnbollottobcdistributcdtoall mcmbcrsofthc 
lmernarional As_,;ocia1ionofPlan1Taxonomi,1~,schcduled forreturnprior 1orhe2011 
International Botanica l Congres, in Mdl:>ournc, Au,tralia . Summarie, of recently 
publishedproposalsofJ'<'rlicularintercsttomroologimaregivenforProps.l72- l74 
(toaincn<ltdco1ypificationproccdure,sctforthinAr1. S9.7),Prps.l83- 184(torequirc 
dcposit ionofinformat ionronccrningtypiricationoffungallaxa),andProps.llG- J\IO 
(toa11ie,JdArt,.15.36.anJ45).Prcviou,propos.1lsal,oalfoctingfw1galnonieJ1clature 
arealrolisted."Jheoompletetextofallproposalsisa\'~il~blcforfreedownloadat ~ 

iDH"Dl4il!OIJ1'1fl!D!(f''l!l!'OJ1i;,rt(ld1>. 

Recently published proposals 
((',0nuni1teeforFungi1·oteinprogress) 

(172- 174) Three proposals to amend Art icle 59 of the CoDE concerning 
h:kol ypificalion of fungal naml"S. Proposed by Walter Gams, Walter M. Jaklitsch, 
Rc,lan<I Kirschner& Martina R.:hlod .. TAXOS 59(4): 1297 

SUMMARY: Tin·L-c pmpos~ls lo dar ify lhc dfc.: t of ldcolypificalion arc prnvidcd 
Prop. 172proposcstocliminatcArt. 59.7.thcrcbyrcturningArt.59tothcprc-Vicnna 
situat ion. The alternate, Prop. 17), wotdd modify the current Art. 59.7 so as to al'oid 
including taxa with tckomorph-typified names 1,~thin otherwise ent irclr anamorphic 
genera. If Prop. 173 is cnaded, Prop. l 71 would add Recommendation 59A.4, which 
spccifiesthatncwlydiscoveredanamorphsshouldonlybeclassiliedundcrtcleomorph-
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typifiedgeneric nam<.>swhennosuitableanamorph-typifiedgenericnamesareavailable. 
Prop. 174 further spcdes that a subsequent discovery ofa tdeomorph will require 
epitypificationbyaspecimenexhibitingtheteleomorph. 

(183-184) Proposals to require deposition of informatio n w n.;;crning 

typification of names of fungal (axa, with an associated Recommendation. 
Walter Garns. :!UIU. TAxo:s 59(5): 1626- 1627. 

St,MMAR'f: - Antidpating probable auceptance of Props. 117-119 to require 
deposition ofnomenclatLmi.l information for valid publication of newly introduced 
fungal taxonomic names effective January l, 2013, under PROP. ( 1 83) Garns would add 
aclausctoArt.7.lOthatwouldmakcdepositioninarccognizedrepositorycompulsory 
foreffectivctypificationfrom2013onwards. 

PROP. (184) would insert new R<.x:ommendation 37bisA.2 (with appropriate cross­
rcfcrences) toencouragc anyonepublishingchoices for names offongal organisms to 
recordthechoiceofname, orthography,orgcnderinarccognizcdrepository,citingthis 
anditsrecordnumbcrinthcplaceofeffectil"Cpublication. 

(185-190) Proposals lo amend Articles 15, 36, and 45. Vincent Demoulin. 2010. 
TAXOS59(5): 1627-1628. 

SUMMARY: "lhese five proposals were prompted by discussion in the Nomenclature 
Committee for Fungi and in the IMC9 Nomenclature sessions. PROP. 185 would insert 
into Art. IS.I the sentence, "The spelling used by a sanctioning author is treated as 
conscrwd,cxceptifitistobecorrectedorstandardit.edunderArt.60~andwouldinstrnct 
the Editorial Committee to insert an example to clarify what is mean1 by sanctioning 
P11.<1PS. 186- 189 would modify Art. 36topcrmit lhcusc ofa blin OR English <liagno,is, 
as is now 1><: nnillcd lor fossil nomcndatur·e under the current Coo~;. Prnp. 190 seeks lo 
limitArt.45.4tothefirst scntence,tobercwordedas,"lfataxonistreatedasbelonging 
tothealgacorfungi,anyof its namcsnced sat isfyonlytherequircmcntsofthenon­
botanicalcodcthattheauthorwas L1singforstatuscquivaknttovalidpubl icalionundcr 
the prcscnl CODI! (but sec Art. 54 regarding homonymy." A new Art. 45.5 is proposcd 
toclarifythatuuthorswhoregardorganismsasreprcscntingfungi mustalsofollowthe 
CODE, which governs fungi, and not some other non-botanical code. "]his modification 
would thus make Art. 45 applicable to groups similar to the Microsporidi11 but which arc 
notcovcredby l'rops.48- 5l(s..'Cbelow). 

Other proposals to amend the Cooc affecting fungi 
(Comm in~ for Fungi \'Ole in prop;rcss: ~~ also IMC9 Nomenclature Session ~ummar y, thi s 

\'Olunw, pp. 503- 509) 

PROPS. (0 16-020), lo arm:nJ the CooF. lo make dear lhal il cu.-crs lhe nomendalun: of 
fungi,andtomodifyitsgovernancewithrespectlo namesoforganisms\reated 
as fungi. 

PnoPs. (0-18- 051 ), to exclude the phylum Microspori<lia from the Comi. 
l'RoPs. 117-119, to make deposition of nomenclatural information for all newly 

introducednamesoffungaltaxaaprerequisiteforvalidpublication. 
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NOMENCLATURA L NOVELT IES AND TYP IFICATI ONS 

l' ROl'OSED I N MYCOTAXON l lJ 

Ascl1er5oniu fi,sispom Jun Z. Qiu, C. Y. Sun & Xiong Guan, p. 82 

Atludopsis }lurvispom Avn~..:\ P. Singh, Dhingra & J. Kaur, p. 327 

Hio,iectri11 ws,cu/os11) . LL10& W.Y. Zhuang,p.245 

Cemtoc~tiop~is miuuta (Sicmaszko) H.P. Upadhyay & WB. Kcndr. 1975 
(lectotypified),p.13;(epitypified),p. 14 

Cluu1osperrmm1 uto.mm Rajeshkumar, S.K. Singh & l'.N. Singh, p. 398 

Clat/rn,scris1atr,sf.u,0lino,Ca!onge&l3aseia,p.197 

Dendrypl,iopsis goanensis Pratibha, Raghuk. & Bhat, p. 297 

Diadm,a alzmadii Kaz. Tanaka & S.H. Iqbal, p. 338 

Emloplmigmiel/a profusa R.F. Castaneda, M. Stadler& Gene, p. 4 16 

Eutyprllagijfunliani Lar.N. Vassiljeva & J.D. Rogers, p. 274 

(;/,m.,;,; cundidumFurrawla,Kaononghua&Bc,·cr.p.103 

Gmphisf/avopalmiwla Y. Joshi, Liicking & Hur, p. 306 

Hdiwg,mimu f"5i.,/""""' Baral & Kutorga, p. 332 

Helmintl,osporium bambmicola Meng Zhang, H. Y. \\'u & Zhen Y. Wang, p. \15 

Hamimlwsporir,m /rununer1s,: Meng Zhang, H. Y. Wu & Zhen Y. Wang, p. 97 

Hypoxylon midis). fourn., M. Stadler & U. Lindem. , p. 224 

llypoxy/o11fi,scoides /. fourn., P. Leroy, M. Stadler & Roy Anderson. p.212 

Hypoxylon gibriu c.-nse /. Fourn., M. Stadler & Gardiennet, p. 221 

Hypoxylo,1 /milanimm ). Fourn., M. Stadler & Priou, p. 217 

ljul,ya ariti/Uma UX:hat & Courtec:. , p. 444 

Le11coogariwsdacryt11sVell inga,p. 7•1 

Maru.,mim asi,.licu.~ MCSiC & Tkal<'cc:, p. 283 

• Mar,.,;mius distanlifu/iwi Y.S. Tan & Dcsj~rdin 2009, 11011 (Murrill) Murrill 1915 

Mura,mi11s can11/ipes Tkali:ec S.: MCSiC, p. 281 
•Marasmi11ss111catipesPat.l 924 , nonMurrillJ9JS 

,Uu rasmius /u/avatlryi Manim., Tka]Cec & MCSiC, p. 284 
• Marasmius parvulus Manim. & Leelav. l 987, non Berk. & M.A. Curtis 1858 

,\,/1m1smi11s /ilacinitit1clus MCSiC & T kalCec, p. 284 
• Marasmius li/adm1s (Coker& Beardslee) Singer 1951 ("1949"),non Henn. 1896 

,Uurnsmim mass,-ei T kalfrc: & MCSio!, p. 284 
• Marasmius aratus Mass.:e 1914, non W.G. Sm. 1873 

Mura,mi115 neolropiw:; Mdi..' & Tkalfrc. p. 285 
•Maraomi11saumusSingerl989,non(Fr.:Fr.).l'.Karst.1889 

Monodictys macrosporu HQ. Pan & T.Y. Zhang, p. 259 

Neobu/garia alba P.R. Johns(., D.C. Park & M.A. Manning, p. 388 
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Omlemausiella macracamlia Singer 1962 (lectotypiticd), p. 122 

Perisporiopsis /ateritia I'. Chaverri & Gazis. p. 164 

Pl"'rowllybi<> purpurea T.Z. Wei, S.Z. Fu, l'.P. Qu & Y.J. Yao, p. 425 

Plry//r,poria lr<1inm,imrn Y.C. Dai & B.K. Cui, p. l 72 

Pl,y/Jr,p"ria oblongospom Y.C. Dai & H.S. Yuan, p. 175 

Psem/ocercospora lrelicorJiae Meirielc Silva & O.L. Pereira, p. 366 

R.>petob/ast ii!lla R.E Castaiie<la, Minter & M. Stadler, p. •118 

R.:pctob/asticl/a olivacea R.E Castuiicda, Minter & M. Stadler, p. 42 l 

Sepl<!husiilium uulucuspitfo· C.X. l.u & L. Guo, p. RR 

Sept<lbasidium merfrlionale C.X. Lu & L. Guo, p. 87 

Spw./icuides ymmunensis L.G. Ma & X-G. Zhang, p. 256 

St,mrit'lfoiudirnPratibha, Raght1k.&Bhat.p.30l 

Sticfo lrimu/ayam1s (Nayaka & Uprcti) S. Joshi & Upreti. p. 161 

SticlissubbrachysporaS./oshi&Upreti.p. 158 

1hyridari,1 /r,iwaifrusis Lar.N. Vass iljcva & J.D. Rogers, p. 276 

Trame/<'5 cystidiolophora B.K. Cui & H.J. Li, p. 264 

Tylopilus oradiwusis Osmundson & Halling, p. 476 

Val<onectria macrospora J.D. Rogers & Lar.N. Vass iljcva, p. 278 

Vcron<1e11 latispora H.Q. Pun & T.Y. Zhang, p. 261 
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/\UTIIOR INDEX- VOLUME ONE H UNDRED THIRTEEN 

Akata, llgaz, llarbaros <;ctin & Mustafa l~iloglu. Macrofungal diversity of Jlgaz 
Mountain National l'ark and its environs (Turkey). 113: 287- 290. 20l0 

Alt.is,Albcrto,sccl' iiia&al. 
Antoniolli,Zaidal.,sceSulzbacher &al. 
Asai,Tatianc,sccCapclari&al. 
Aut rct,Jcan-Luc,sce Dclmail& Autret 
Haisley, R.B., sec Vellinga & nalslcy 
Baral , Haus-Quo & Ernestas Kulorga. Hdicogonium J,,.,i.~/xm,m sp. nov.. an 

inl rahymcnialparasilcinOrbiliuttr.culypli.113:33 1-336.2010. 
Baseia.J.G .• .>ecfawlino&al. 
Ikllrin-Tcjcra, E., J. Mosquera & C. Lado. Myxomycde diversity from arid and 

scmiaridzonesoftheCanarrlslands(Spain). 113c439-142. 2010 
lk.-cr, James D., sec l'urrazola & al. 
Bhat,D. J. ,scel'ratibha &al. 
Bowen, Kira L, sce Conner & a l. 
Burgaz, Ana R., sec l'ino-Bodas & al. 
Calongc,ED.,secFawlino&al. 
Cano,Josep,sceCastaiicdaRu i1. &aL 
Capdui, Marina, Tatiane Asai & Nocmia Ka:me Ishikawa. Occurrence of Le'11irm/a 

raph1micainAmazonasStatc.Brazil.113:355-364.2010 
Caslaiicda Rufi~ Rafael E, David W. Miulcr, Mar.: Siadlcr, Joscpa C.cuC, Joscp C.uarro 

& Josep Cano. Two new anamorphic fungi from Cuba: EnduJ!hrngmidlu prnfr.su 
sp. nov. and Repdc>blastidlu u/ivu~eu gen. & sp. nov. I \3; 415- 122. 2010. 

Cavakanti, Malia Auxi liaJora Q., see Wartchow & al. 
<;'.d in,Barbaros,scc Akata&aL 
C haverri, l'ri sc ilu & Romina 0. Gaiis. l'erispodopsis latcritia, a new h)l'ophyllous 

spcciesonHewuspp.fromtheAmazonbasininPcru. 11 3:163- 169.20lO. 
Ch,m, l-lang, Wenfong Zhang, Ying Feng, Kevin 1). Hyde & Jiankui Liu. HKU(M) 

moves to JfllDC Kunming. 113: 137-145. 2010. 
Chen,Hang,sceWu&al. 
Coelho,Gilberto,seeSulibaeher &al. 
Conner, Kassie N., Gare th Morgan-Jones & Kira L. Bowen. Revised description of 

l'Jrudoecrcu;:poracorniwla. 11 3: 179-183.20\0 
Corte1 .• VagncrC..,secSu lzhachcr&al. 
Cuurle.:uisse, RCgis, St.-cl..t...:h:it&Courle.:uisse 
Cui, Bao-Kai, Hai-Sheng Yuan & Yu-Cheng Dai. Two new sp~..:ics of !'l,ylfoJH.J•·iu 

([Jasidiomywlu. 1/y mrnocllllcluceue) from China. 113: 17 1-178. 2010. 
Cu i, Bao-Kai, sec Li & Cui 
Czarnota, l'awd, ['iolr Osyczka & ,\gnieszka Kowakwska. Status of some poorly 

known lichen species from the genus Lecanura (l ichenizcd Aswmycotu) in Poland. 
]13:419-462.2010 

Dai, Yu-Chcnµ,sccCui&al. 
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