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A SYNOPS IS OF THE ORDERS AND FAMILIES OF PLECTOHYCETES 
WITH KEYS TO GENERA 1 

GERALD L. BENNY and JAMES W. KIMBROUGH 

VepM.bne.n.t o6 Bo.tmtlj, Un.i.veJtO.Uy o6 Ftolt.i.da, 
Ga.tnuv.i.Ue, Ftolt.i.da 32611 

SU~IMARY 

A synops i s of slx orde r s, including 12 fam i l ies 
of Pl ectomycetes i s presented. The Ophiostomata l es 
and Pi thoascaceae are dcsc r i bed as new, and the Asco
sphaer i ales, Eurotiales, Hicroasca les , Onygenales , 
Chadefaudle l laceae, and Oendrosphaeraceae a re val i-
dated . Keys to 90 p l ectonycete genera and an annota-
ted l i st of nonp l ectonycete genera are provided. 

Attempts to present systems of class ification that re
flect natura l re la tionships have resulted in numerous chan
ges and rea l ignments of taxa in the Ascomycetes . Many of 
the pertinent systems have been reviewed by Nannfe ldt 
(1932) , Luttrell (1951), and Ainsworth e.t at. ( 1973). 

A system that has had pe rhaps the greatest impact upon 
our concepts of the Plectomycetes is that of Na nnfeldt 
(1932) in which he recognized three major groups of Euasco
mycetes: Pl ectasca l es , Ascohymeniales, and Ascol oculares . 
The Plectasca l es were characterized as having free ascogon
i a and antheridia which, a l ong with the ascogenous hyphae, 
are soon surrounded by steril e mycelium. In simpler taxa 
the ascoca rp forms a ball or maze of hyphae wi thin which 
the asci are scattered irregularly. In more compl ex forms 
a firm, more compli cated peridium develops which conta ins 
loose mycel ium with scattered, gl obose asci. Inc l uded are 
both ostiolate and nonostiolate forms. Al t hough the ostio-
1 ate taxa were traditionally p 1 aced in the Pyrenomycetes , 
Nannfe ldt be l ieved that a centrum with globose , irregularly 
di sposed , del i quescent asci showed greater affi ni ties to 
simpler cleistothecia l famil i es. He incl uded cleistocarp-
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ous Gymnoascaceae and Aspergi ll aceae, and perithec ial Oph i o
stomataceae and Chaetomiaceae , i n the Pl ectasca l es. 

Evanescence or del i quescence of asc i in the Chaetomi 
aceae l ed Nannfe l dt (1932), ~Iil l er (1941, 1949), and Gaum
ann (1949) to cons ider t he hymeni a l ta xa among the Plecto
mycetes. Cleistothecia l taxa such as t he Coronophora l es 
(von Arx and Hu ll er , 1954) and the Erys i phal es and Me li ol
ale s (Miller, 1941 , 1949) also ha ve been pl aced here, al 
thouah Lut tre ll (1951) notes that all c l earl y have either 
hymen ia or basa l tufts of asci. The irr eg ula r disposition 
of asci l ed Miller (1949) to conc lude that the Myriangiale s 
al so be l onged in the Plectomycetes. Lu ttre ll (1951), how
ever , emp hasized the st romatic ascocarp, 1ysigenous dev
elopment, and bitunicate asci and he placed the Myriangi
a l es in t he Loc ul oascomycetes. Ascus ar rangement in the 
Elaphomycetales led Hawker (1954), Luttrell (1951) , 1-lehmey
er (1975), and Al exopoul os and Mims (1979) to consider them 
Plectomycetes , wh il e others have accepted t hem as spec ial
ized Tu bera l es (Hartin, 1961; Ainsworth , 1971; Fenne ll , 
1973; Korf, 1973). 

The Ascosphaerales remain an anoma ly. As revi ewed by 
Fennell (1973), t hese fungi have been shifted be twee n the 
Hemiascomycetes and Plectomycetes . The extremely reduced 
ascocarp i s compa rabl e onl y to t hat of Moout•c<~<~ whil e the 
ascogenous system and resul ti ng asc i are somewha t s imila r 
to those produced by some membe r s of the Ophiostomataceae. 

1-lhi l e the systemati c t r eatments of Win ter (1887) , Lin 
dau (1 8g7) , and C,aumann (1928) pl aced all cl e i stothec ial 
ascomycetes either in the Pl ectasca 1 es or Peri spori a 1 es , 
l a ter workers (M ill er, 1g49 ; Lu ttre ll , 1951; von Arx and 
Hull er, 1954) ass i 9ned most Peri spora l es to the Ascohymen
i al es. The Plectascales or Plectomycetes, as a resul t, came 
to be recognized for a t ime as a stable group of f un gi. 

Ca in (lg56b) appears to be one of t he first to ques
t i on re l a tion sh i ps within the Plectomycetes. He stated 
" It is becoming increas ingly ev ident that the taxa Plectas 
ca 1 es and sap rophyt ic Peri spori a 1 es do not represent na tur
al orders or eve n a few re l ated gr oups but a mi sce llaneou s 
assembl a0e of a l arge number of phylogenetica ll y unrel ated 
t axa i n which the ascocarps produce ascospores no l onger 
adap ted to aerial dispersa l by be ing forcibl y discha rged 
into the atmosphere." He concluded that t he cle i stothecia l 
type of ascoca rp wa s the result of a progr essive evolution 



away from dispersal of ascospores by means of air currents 
immediately fo ll owing their production (.i.. ~ .• typical of 
that of most Ascohymeniales and Loculoascomycetes). This 
pattern of evolution has resulted in a modificat i on in as
cal arrangement, a shortening of asci, a loss of paraphy
ses, and other ascocarp changes. The theory that c lei sto
thecia l ascomycetes were derived from Pyrenomycetes and 
Discomycetes has been followed by Cain and Malloch in sub
sequent publi cations on the subject (see l~alloch, 1g7g). 
f1alloch believes that c l eistothecial ascom~cetes were de
rived from four major taxonomic groups: (1) Pleosporales , 
(2) Diaporthales, (3) Hypocrea l es, and (4) Pezizales or 
other operculate Discomycetes (Malloch, 1979). 

Today there exist two extremes in the classification 
of Pl ectomycetes , one in which only t he single order Eurot
ia l es is accepted (Fennell, 1973; von Arx, lg74b), and an
other in which the plectomycetous genera are distributed 
among 1g fam i 1 i es of Pyrenom~cetes, Di scomycetes, and Locu-
1 oascomycetes (11a ll och, 1979). Fennell (1973) recognized 
the following fami 1 i es of EUROTIALES: Amorphothecaceae, 
Cepha l othecaceae, Eurotiaceae, Gymnoascaceae, Monascaceae, 
Onygenaceae , Pseudeurot iaceae, Thennoascaceae, and Tricho
coma taceae (sic). These taxa were distinguished largel y on 
peri dia l types and their associated anamorphs. The novel 
approach of Malloch (1979) included the following arrange
ment of families: DIAPORTHALES- - Cephalothecaceae, Chaetom
i aceae, Coni ochaetaceae, Endomycetaceae , Mel anosporaceae, 
Mi croascaceae, Pseudeurot i aceae, Sordar iaceae , and Xylari
aceae ; HYPOCREALES--Nectri aceae and Trichocomaceae ; PEZI ZA
LES- -Ascobol aceae, Monascaceae, Dnygenaceae (inc 1. Gymnoas
caceae) , and Pyronemataceae; and PLEOSPORALES--Eremomyceta
ceae, Phaeotrichaceae, Sporormi aceae, and Zopfi aceae. 

The taxonomic cha racters re l ied upon most heavily by 
l~alloch include ascocarp initials, types of myce li um, asco
carp morphology, presence or absence of paraphyses, ascus 
structure and fonnation, ascospore structure , pigmentation, 
microchemistry, and the presence and type of anamorph. In 
most of l~alloch's studies on ly mature ascocarps grown in 
culture or herbarium materia l were studied. 

We agree in qenera l with the concept put forward by 
Cain and Malloch that cle i stothecial ascomycetes shou ld be 
distributed among a great number of families. In our opin
ion one of the most useful charac ters employed in placing 
a number of these families in their proper order i s that of 



centrum development. The "Cai n-Mal l och hypothesis" ignores 
the centrum as a val id characteri st ic. Yet in the analysis 
of development in various taxa of Plectomycetes one can see 
a number of modifi cation s in the centrum, even though i n 
essentially all of these fungi the asci ultimately become 
gl obose , evanescent or del iq ue scent, and irregularly di s
posed. Thi s makes the taxon, in the traditional sense , a 
plectomycete. The ontogenetic pathways through which var
ious taxa reach this point are highly diverse . Members of 
CeNLtocy~.U. , SphaV.ottaemeUa , and Fawr.eli.na bear asci from 
a basal hymenium (Parguey- Leduc , 1977). As the ascogenous 
hyphae ramify upward, asci differentiate, and by a basal 
dissolution become free within the centrum . A similar phe
nomenon appears to take place in A•co~plt«VL<t (Spiltoir, 
1955; Spiltoir and Olive, 1955) in which the asci are freed 
within the liquid of the nutriocyte, while in llonMcM the 
asci a l so de li quesce. 

Members of the Microa scaceae appear to have evolved 
away from a hymenia l confi guration. In the mi croascaceous 
centrum a periphera l layer of paraphysoidal elements devel
ops that grows inward toward the ascogenous hYphae . The 
manner in which the ascogenous hyphae ramify and form asci 
among these e lements differs in the genera of the Microas 
caceae. The most hightl y evolved ascogenous system, and 
that most typical of the Plectomycetes, is exemplified in 
the Eurotiales. The centrum of the eurot iacean fungi is 
completely filled with vegetative cells of various types 
and arrangements within which the ascogenous hyphae ramify, 
differentiate , and devel op asci at severa l l eve l s. These 
vegetative hyphae will remain in some taxa as a maezaedium 
or capillitium . 

\ole agree that there is sufficient evidence presented 
to justify the transfer of a number of taxa to different 
orders of the Ascohymeniales or Loculoascomycetes (Malloch, 
1979), but in other instances the evidence is too fragment
ed and superfic i al. More data must be obtained on centrum 
ontogeny, types of ascogenous systems, septal ultrastruct 
ure, f ine structure of ascospores and asci, and mi crochem
istry of ascospores , ascus wa ll s, and peridium before we 
can go beyond t he point of spec ulation about evolutionary 
1 i nes. We concur with the genera 1 fee 1 i ng that the Pl ecto
mycetes represent an artificial assemblage of taxa. With 
current evidence, however, most ta xa can be del t with more 
accurately using an ord i nal framework that expresses inter
mediate evolu t ionary changes. The centrum provides this 



framework. At least six orders have been recogn i zed that 
devel op a plectoi!1Ycete centrum. They incl ude the Ascosphae
rales , Elaphomyceta l es, Eurotia l es, Microascales, Onygen
ales, and Ophi ostomata l es. In t he fo ll owing pages we char
acteri ze these orders, attempt to j ust ify their re tention, 
and provide our views on thei r r el ationship to other Asco
mycetes. The fo ll owing key may be used to distingu i sh them: 

KEY TO THE ORDERS OF PLECTOMYCETES 

A. Centrum composed of vegetative hyphae or 
ce ll s with in which ascogenous hyphae rami
fy and diffe rentiate; asci gl obose, evanes
cent, borne at all levels; interst itial 
hyphae somet imes forming a capillitium or 
mazaedium ............... .. ....... . . . ....... .. .. .. .... B 
B(A). Ascocarps hypogea l , mycorrhi zal, 

usuall y l arge (0.5 -5 em) .. .. . . . . ELAPHOMYCETALES 
(p. 6) 

BB(A). Ascoca rps not as above . ...... . ................ C 
C(BB) . Peridium lacking, or if 

present, of loose, inter
woven hyphae; ascocarps non
ostiol ate, glabrous , tomen
tose, or with well developed 
appendages; racket hyphae 
often present; anamorphs 
ar thro- or al eurioconidia l .. . ONYGENALES 

CC(BB).Perid ium present of various (p. B) 
t i ssue types, appendages 
not hi ghly different i ated, 
when present; anamorphs 
phia loconidia l . . . .. .... .... . . EUROTIALE S 

AA. Centr um develops from the prol iferation (p. 23) 
of ascogenous hyphae borne in basa l layer s , 
t ufts, col umns , or ramifyi ng outward among 
peripheral, f ilamentous, paraphysoidal 
cell s; asci becoming sca ttered after basa l 
di ssolut ion , globose in youth, deliquescen t 
with age . . . . . ... . ........ .. .................. .... .... D 
D(AA) . Ascogoni a! system s imple, enla rged; 

ascocarps membranous or consisting 
of thin-walled interwoven hyphae; 
asci del iquesci ng early; ascospores 
enclosed in one or more sack like 
membranes ; anamorphs sing 1 e or 
meristem arthroconidia .... .... . ASCOSPHAERALES 

DD(AA).Ascogonia l sys tem comp l ex ; asco- (p. 36) 
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carps more e 1 a borate with peri-
dia of several layers ........ . .. ... ... . .. • .. . . E 
E(DD). Ascospores usually de x-

trinoid when young, with 
one, two, or no germ 
pores~ asc i usually ca 
tenulate; centrum i ni ti
a ted by paraphysoida 1 
hyphae; ascocarps with 
or without beaks or osti
oles; walls of beaked 
taxa cellu la r . ............. MICROASCALES 

EE(DD). Ascospores not dextrinoi d, (p.40) 
without germ pores ; ce n-
trum of pseudoparenchy-
matous cells; asci not ca
tenu l ate; ascogenous hy-
phae arise from ba sa 1 
layers, central co lumns, 
or tufts; ascocarps ostia-
l ate or not, beaks, when 
present, composed of para-
llel hyphae, usually rela-
tively l ong ............ . OPHIOSTOMATALES 

(p.48) 
ELAPHOMYCETALES Trappe, Mycotaxon 9: 330. 1979. 

Ascocarp s hypogea l, globose, up to 5 em in diam, vari
ous l y co lored, smooth or ornamented, often tomentose and 
ensheathed by proliferated ectomycorrhizae of associated 
plants. Peridium variously textured, composed of up to 
three l ayers: outer peridium or crust flaking off at matur
ity; cortex hard, usually broken into cones or pyramids; 
and inner peridium fleshy. Gleba a si ngle cavity, hollow 
at first but soon becoming stuffed with ascogenous hyphae 
and ster il e filaments, powdery with ascospores and, in some 
species, a capi llitium. Asc i gl obose, four- to eight
spored, formed di r ectly from the ascogenous hyphae, nonam
yloid, evanescent. Ascospores globose , pi gmented, ornament
ed. Anamorph: Ceowcoccwn gM.oLi.6oiU!Ie (Sow . ) Ferd. & Winge 
reported for some Eiaplwmycu spp. 

One family: Elaphomycetaceae Tul., Fungi Hypog . , p. 
100. 1851, with only a si ngle genus included: Efapltomyc<!A 
Nees ex Fr. Type : E. g.t anu.l<UU-6 Fr . , Syst. Mycol. 3: 58 . 
182g. About 30 spp. are known (see Dodge, 1929; Kobayasi, 
1960; Hawker e.t a.l. , 1967, for desc r iptions of some spp.). 

V.U.cM6.i.On ' Because of their hypogeal, mycorrhizal 



habit, ascocaro s i ze and s hape . El aphomycetaceae have been 
considered to be s pecialized Tubera l es (Fennell, 1973; 
Ker f, 1973). As noted earlier, however, the deliquescent, 
i rregu l arly arranged asci led others to consider them to be 
related to the Plectomycetes. Trappe (1979) felt that be
cause their rel ati ons hi ps to the Tuberales or Pezizales ar e 
eq uall y unsati sfyi ng, they deserve recognit i on as a new 
order. We agree with th i s di sposition of the family be 
cause it equa ll y does no t re late to other pl ectomycetous 
taxa. When one cons iders the ha bitat , ascocarp size , and 
manner of spore dissemination, one mi ght concl ude a c loser 
relationsh ip to the Tuberales. Perhaps t he irregu lar dis 
pos i tion of asci r esulting from the loss of a hymenium 
might be eq uated to a s imil ar condit i on in the Bas i di omy
cetes typified by the Lycoperdales . The end point of evo
lution i n one gasteromycete line terminates in the Lycoper
da l es, a s i mil ar s ituation might exi st in the Peziza l es
Tuberale s -Elaphomycetales complex. Even though t he ascus 
of Etaplt mycu is thought to evanescent , it has been ob
served in E. gMnta.ilLt.M (Hawker, l g68) and in E. peMOOtiM 
Vitt. (pers . observ.) that the asca l walls rema in persi s t
ent unt il l ate i n ascosporogenes i s . Using sm. one ob
serves that asci of E. peMoon.U appear to tear al ong a 
preformed l ine of dehi scence , wherea s in E. gMnu,f<LtLM the 
ascal wall di s in teg ra tes i n a multi per forate pattern . No 
obvious line of dehiscence has been detected, however , in 
ul t rath in sections of the asca l wal l s observed recentl y , 
us i ng t he transmission electron microscope (D.A. Samuelson , 
pe rs . comm.). of E. peMoon.U . The ascocarp wall of Eiaplto
mycu appea r s un i que, although i t s t hi ckness and cons i sten
cy are much more li ke the Tuberales than those of any of 
the Pl ectomycetes. Spore s i ze and ornamentation also re
l ate more closel y to those of the Tubera les. 

f·la ny , if not all, species of Etapltomycu are ectomy
corrhi zal on species of P.i.ce.a , P.i.nU6 , and Q.ueJLeu& . Other 
associations with Var.c..i iLi.wn and the fern ~enus 0.6mtmda are 
suspected (pers. obse rv.). · 

The anamorph of Eeaplwmycu was thought to be Cenococ
w m g.ani6aiU!!e (Tr appe , 1964) and l ater confi rmed (Trappe, 
1971) . The unique hyphal arrangement in the mycorrh i za l 
mant le of Cetwcoccw" i s ident i ca l to that of t he perid i a l 
cell s of Etaplwmycu (Trappe , 1971; Trappe and Kimbr oug h, 
1972). Muoplte.Ui.a , a genus traditiona ll y pl aced in the 
El aphomycetaceae (Dodge, 1929). was found to be a ba s idi o
mycete and wa s trans fcrred to the Mesophe ll i aceae ( Lycoper-



dales) along with Abo.tllma , Ca.o.toJtewn, and Racii-i.gella (Ze ll 
er, 1944) . lt is sti ll incl uded there (Dring, lg73) . Cle
mencet ( 1932) proposed the qenus Aoco•cf.(>)wdeJtma for the 
s tipitate Elitph omvceo cvanoopo"-U4 Tul . Trappe (1979) notes 
that the "stipe" i s merely an emp hemeral, ba sa l myce li al 
tuft and i s unworthy of being used as a c harac ter to separ
ate genera in the El aphomycetaceae. He synonymized the two 
genera. 

ONYGENALES Ciferri ex Benny & Kimbrough , oJtd . nov . 

Onygenales Ciferr i , nome11 nudw", Atti Ist. Bot. Univ. 
Pavia, Ser. 5, 14: 239. 1957 (without Lating diagno
sis; Art. 36). 

Ao cocMp.i nonoh.ti.ota.U •eoo<.teo vet o.ti.p.i.ta.U cum vet 
•.Cne appenci.:C..:bu.~; paJt.iu pell.iciU ta«u ex ltwi..C. .tenU..: vet 
c.lt.M.6.i..twtica..ti.6 compoi! .<..tu4 ; Mci cwn vel .6 .i.ne ham.i..6, ovo.i..d
e.i. vel .&ubc.ta.va.ti , e. va t1 Ucen.tM, oc.t.oll polt.i.; lt6C0.6poJta.e non
•ep.tatae, lutaUnae vet We colo/Ut.tae; <uoamoJtpho•u ex 
aleuM.ocon.Ccii..:o ve.l M.tliJUJcon.Ccii..:o coou..tan.teo; oaepe ke.Jta 
.t..:nop loilu.~. 

Ascocarps nonostiolate, sessile or stip i tate, with or 
without appendages; wall of per idium l ax, composed of th in
or thick -walled hyphae; asc i wi th or without croziers , 
ovoid or subc lavate , evanescent, eight spored ; ascospores 
nonseptate , hya line or bright col ored; a na morphs consisti ng 
of al eurioconidia or arthrocon i dia; freq uently kerat:ino
philic . 

We cons ider three fa mi 1 i es: Dendrosphaeraceae, Gymno
ascaceae, and Onygenaceae. 

V.C.c u.~o.Con : The phyl ogenetic rela t i ons hips of the 
Onygena l es have been the subject of much di sc uss ion and 
speculation in recent years. The three famil i es that we 
inc lude here have hi s toricall y been placed in the Plectas 
ca l es, Aspergill a l es, or Eurotia l es. Recognition of the 
Onygena l es as an order of Pl ectomycetes has not been gener
a ll y fol lowed and the rel at i ons hip of these familie s to 
other group s of ascomycetes has not been c l earl y establ i sh
ed. They are cr iti cal taxa for t hose who propose t he ori 
gin of Ascomycetes from Zygomycetes or l ower taxa (Bessey, 
1950). They represent perhaps the end point of evol ution 
fo r those who would der i ve the Asc omycetes f rom floridean 
algae (Demoul in , 1975). Ca i n (1956a ) suggested t hat the 



Gymnoascaceae may have evolved from the Aspergillaceae and 
the Asper9illaceae from the Hypocreales. Malloch ( 1970b} 
and Cain (1972} spec ulate that the Onygenaceae may have 
origi nated from certain operculate Discomycetes, and in a 
later paper the family (Onygenaceae incl. Gymnoa scaceae} 
was pl aced in the Pezizales (fla ll och, 1979}. 

Although the production of ses s ile versus s tipitate 
ascocarps was class i cally used to separate members of 
Gymnoascaceae from the Onygenaceae, Ma 11 oc h and Cain ( 1970a, 
1g11a) placed both st i pitate and sessile taxa in their 
vers i on of the Onygenaceae. Red head and Malloch (1977} fur
ther expanded their concept of the Onygenaceae when they 
inc luded Ga.ia.c.tomycu , a genus that lacks an ascocarp. 

We di sagree with the tra nsfer of the Onygenal es to 
the Pezizales . While the criteria used by Malloch (1970b}, 
.i..e., colorless myce li llll , lack of phialides, col orless 
ascospores, and spores without germ pores mi ght be used as 
evidence to support a theory of evolution, they are notade
quate data for use in trying to establish an oridnal relat
ionship . Aside from the unique mechanism of ascospore re
lease th rough an operculum, Pezizales have a number of oth
er features that make them s ta nd apart from the Onyqenac 
eae. Anamorphs of Pezizales, when they occur, are blasto
con idial, not aleurio- or arthroconidial. Cleistocarpy i s 
extremely common among Peziza l es. In all of these peziza 
lean taxa, however, t he asc i have remained persistent and 
retained an apical operculum or a modified operculum. The 
Tubera les, which most agree evolved from the Pezizales, 
have retained pers i stent asci and often a hymenium, even 
t hough t hey have lost their active mecha ni sm of spo re di s
charge. While the Onyge nales and Pezizales are s imil ar in 
having colorless ascospores without germ pores (a l though 
many spec ies of t he Pezizales have pigmented ascospo res), 
spore s ize , shape, and ornamentation appear quite di fferent 
in members of the two orders. Both groups usuall y have 
naked ascogonia , yet Uose of Pezizales are often l arge, 
beaded coils with trichogynes, not sma ll, i ntertwined pairs 
as i s common in Onygenales. Although aedquate data are 
available, there are suggest ions at the ultra s tructural 
lave l that ascosporogenesis i s different in members of the 
two orders (Beckett e.t a.e ., 1974; Hi ll, 1975}. 

Several members of t he Pezizales, for examp l e A.;codu 
m.W, appear highl y reduced and form only a remnant of ex -
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cipulum. It i s like l y that certain of the Arachnioideae 
(Gymnoascaceae) represent greatly reduced members of the 
Pezizales, and in fact poi nt to one of the evolutionary 
pathways. However, until more data are avai l abl e, we are 
unwilling to merge the two orders. As pa r t i cular spec ies 
and genera are studied criti ca lly, transfers f rom the Ony
genale s to the Pez i za le s , or the reverse, may be necessary. 
We anticipate, however, that there are numerous taxa in 
which adequate l inks will never be establ i shed, and these 
fungi will be reta ined in the Onygenales. 

KEY TO THE FAMILJ ES OF ONYGENALES 

A. Ascocarps relative ly sma ll (mostly l ess t han 
2 em l ong), mostly sessi l e , some stipitate 
or e levated on a hypha l t uft . .. .. . .... .. ........... : .. B 
B(A). Ascocarps with a compl etely closed 

peridia l wall (a true cleistothecium), 
one to severa l ce ll s thick ......... . . On;:gena~eae 

BB(A). Ascocarps not comp letely closed , \p.lO) 
peridium of l oosel y interwoven 
hyphae that in some cases is highly 
differentiated and t hi ck walled . ... Gymnqasca~eae 

AA. Ascocarps large (up to 17 em long), pro- \p.l5) 
ducinq a basa l rhizoid and apically 
branched, with each branch bea ring an 
irregula rly shaped receptac l e; stipitate .. Dendr osphaer-

Onyge na ceae Fr., Su11111. Veg. Scand . 2: 446. 184g_aceae(P·
22

) 

Ascocarps various ly shaped, st ip itate or sess il e , hya
l ine or li ght co lored, never dark brown or black, gl abrous 
to hairy or tomentose, nonappendaged or variously appen
da ged, nonostio late, frequently highl y var ia ble within a 
coll ecti on , ar i s in g from ascocarp ini tials that are e i t he r 
promi nant coil s or swo ll en cell s . Asci subglobose to gl o
bose, irregul arly disposed, nonstipitate, eva nescent , usua l
ly ari s ing from promi nent croz i ers. Ascospores one-celled, 
hyaline to brightly col ored , never dark, variously s haped, 
often oblate, a l ways 1 ack i ng germ pores, smooth to . roughen
ed or ridged, wi th equatorial ridges in some. Anamorphs 
produced as a l e urioconidia or arthroconidia. Conidia hya -
1 i ne, one to sever a 1 ce lled, smooth or roughened . Frequent
ly occ urri ng on kerat inous subs trates, also on plant de bri s 
or soil . 

Type genus: Oo11f9ella Pers . ex Fr. Fourteen genera ac-



cepted. 

Vucu.~o.i.on : The famil y Onygenaceae ~<as revi sed by 
Boedijn {1935a) to include three monogeneric subfamilies 

II 

of stipitate Plectomyce te s (Dendrosphaeroideae--Vemllw
Jphav:a; Dnygenoi deae--Onygena; and Tri chocomo i dea e- -TJt.i.
diOcoma ). Ciferri (1957) later raised these taxa in rank, 
the Onygenaceae t o Onygenales and the three s ubfamili es to 
fami ly status. Kobayasi e.t a.t . {lg59) cultured Onygena 
coJtv.i.na Alb. & Schw. ex Fr. but they were unable to induce 
ascocarp fonnation . The di scovery of an arthroconidia l 
anamorph, however, led them to believe t hat Onyg ena was not 
related to Tlt.i.dzocoma and Pen.i.cU.l.i.opJi..l . Halloch and Cain 
(1970a) disregarded the s tipitate nature of the ascocarp a s 
a good family cha racter and placed i\Jutc luz omycu in the Ony
genaceae. In their monograph, flalloch and Cain (197la) 
considered Onygenaceae to be c l ei s toea rpous Gymooascaceae 
which produced arthroconi di a l or aleurioconidia1 anamorphs 
and >~ere often ke ratinophilic . They included Aplzanoa..~cu.~, 
Madtnomycu , tU.cltotomomyce.& , Onyge1ta , TlteAmoa.6cM , and t he 
new genera A•coca.tva.t-ia and Xynoplzila in the en larged fam 
ily. They cons idered both An.i.x.i.opJ<-1. and Ke!ILttUwplzyton to 
be synonyms of Aphanonocu.~ . De Vries (1969), Udagawa and 
Takada (197 3), and von Arx ( 1974b) mai nta in An.i.x.i.op• <-1. a s 
a separate genus. Pte.uJtoMcu.-6 , a fungus not reported s ince 
its original description by Hassee and Salmon (1901), was 
redescribed from culture by Halloc h and Benny (1973) and 
placed in the Onygenaceae becau se of ascocarp characters 
and an arthroconidial anamorph. \ie disaqree wi t h t he 
broader concept of PteuJtOa..~cu-> proposed by Lodha (1978). 

Von Arx and Samson (1 973) described two mo no typic gen 
era, Xan.tho.tltec..i.wn and Leuco.tlleci.um, the latter possess ing 
an arthroconidial anamorph and other feature s of the Ony
gena ceae. A 1 t houqh the type of Xantho.tlzec i wn , X. pvwv.i.an
zun (Cain) v. Arx & Samson ~<as placed in Mzncluwmycu (Mal
loch and Ca in, 1970a) i t appears to be more c losely related 
t o An.i.x.i.opJ<-1. , Ke.~ta.t.i.noplzytou , and l euco.tlzecium. Anothe r 
monotyp i c ge nus, lleoxenoplti.ta , based on II. 6oe.t.i.da Apini s & 
Clark (1974), was isolated from rodent hair, and although 
i t i s unusual in be ing he terothall i c, it is inc luded in 
the Onygenaceae because of its c lose similarity to Aplzano
McuJ and Xynopltifa . We al so include two other genera, 
O.i.ehUomycu (Gilk ey, 1954) and Xyfogone (von Arx and Nil s 
son, 1969) in the fa mily. Although Xyfogone produces dark 
ascoca rps, atyp ica 1 of the Onygenaceae •enJu l~a 11 oc h and 
Cain, it doe s possess the characterist i c arthrocon idial 
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anamorph. AoLi.Uop•.U al so produces dark ascocarps . V.ieht
.iomyeu is a parasite in co0111ercial mushroom beds and ha s 
l arge ascocarps, often reach ing 3 em in diam, a feature 
that led Die hl and Lamber t (1930) to describe it as a spec 
ies of P•eudol><t.Umia (Tuberales •en<lu Korf, 1973). Gil key 
(1954) proposed V.iei..Uomycu for the s ingle species, V. 
micJto•po~W<~ (Di ehl & Lambert) Gilkey, and placed i t in the 
Eurotiales c l ose to the Gymnoascaceae because of i ts peri
dium of interwoven hyphae, evanescent asci, and arthroconi
dia formed f r om peridia l hyphae. Ha~<ker (1959) agreed with 
Gilkey and thought that V.iei..Uomycu mi ght be intermediate 
between the Gymnoascaceae and the Elap homyce taceae because 
of the crust l ike peridium. Although they are comparabl e in 
size, the mu l t il ayered per i dium of Elitphomycu (Dodge, 
1929; Kobayasi, 1960) is di sti nctly different from the in 
terwoven hyp ha 1 wall of V.i eltUomycu . 

Redhead and Malloch (1977) descri bed the yeast li ke 
qenu s Ga.ta.c.tomycu based upon two spec i es of Eudomycu , E. 
geo.tiLichum Butler & Peterson and E. ~teu•U van der Halt . 
The genus was pl aced in the Onyge na ceae because the spec ies 
produced arthroconidia and the a scospores possessed equa
tol"i a 1 grooves . Thei r concept of the Onygenaceae was ex 
paned from that of Malloch and Cain (197 l a) to include mem
bers of the Gymnoascaceae (see Ma 11 och, 1979) . l~e do not 
accept Redhead and flalloc h' s pl acement of Ga.tac.tomycu , but 
concur with von Arx (1977a) in transferring both species to 
the emended genus Ga.litc.tom<JCU . V.ipoda.ocu.o aggllega.tu.o 
Francke-r. rosmann ha s been shown to produce mult iperforate 
septa {Kreger-van Rij and Veenhuis , 1974). flembers of the 
Onyqenaceae shou ld produce centra ll y perforate septa with 
assoc i ated Woronin Bodies typical of other ascomycetes 
(Gu ll, 1978 ). The anamorph of E. geo.t!Lichum (Geo.t!Lichum 
caud.idum Link ex Pers.) has al so been shown to produce mul 
tiperforate septa (Steele and Fraser, 1973). a feature sup
port i ve of von Arx's scheme. An arthrospor ic anamorph i s 
also characteristic of spec i es of V.ipoda..w1o. V.ipodMe<t.l 
wunuc.tea.t<M Biggs was removed from the genus and pl aced in 
V.ipoda.~ocopo.U (Batra, 1978). This genus (of uncertain af
finitie s according to von Arx u aL , 1977) lacks an ana 
morp h, produces typical ascomycete septa (Kreger- van Rij 
and Veenhuis, 1974), and has a different physiology and 
cel l ~<a ll compos i t ion (l~eijma n, 1977}. data aqain t hat sup
port von Arx' s concept of these ta xa. Our views on t he re
lationship of t he Gymnoas caceae are di scussed later, but we 
feel that genera of the two families shou l d not be combined 

_ into a s ingle taxon. 



KEY THE THE GENERA OF ONYGENACEAE 

A. Ascocarps relativel y large (1-3 em in diam); 
found only in beds of culti vated mushrooms , 
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AgllJiic.M b.<opOJtM (Lange) Si nger .. ........ . P<.~h.Ucmycu 
Type species : V. ln<.C/I.o6po1Wd (Diehl & Lam-
bert) Gilkey, Mycologia 46: 7go. 1g54. 
One spec ies (see Di ehl and Lambert, 1g30; 
Hawker, 1g5g). 

AA. Ascocarps smal l er, rarely 5 mm in diam, often 
1 mm in diam; habitat otherwise . . .. . ....... ...... ..... B 
B(AA). Ascocarps stipitate; on hooves, 

horns, c l aws, owl boluses, and 
other keratinophilic substrates ........ . Onyg~na 
Type species: 0. equ.ina (Wi ll d.) 
Pers. ~x Fr . , Sys t. My co 1. 3: 207. 
182g. Thr ee species (Ward, 18gg; 
Malloch, lg70b). 

8B(AA) . Ascoca rps sess il e; habitat variable . . . . .... . . . C 
C(BB) . Ascocarps cover ed with a tomentum or 

bearing various types of aopendages . ... .. .... . .. .. D 
CC(BB) . Ascocarps glabrous or nearly so ................... H 

D(C). Ascocarps under a dense tomentum . . . Xynophil.a 
Tyoe species : X. mepltUa.l.W r1al-
loch & Cain , Can . J. Bot. 4g: 
845. 1g71. One species. 

DD(C). Ascocarps not under a dense tomen-
tum, bearing appendages ....•......... .. .... E 

E(DD). Ascoca rps covered with hypha li ke 
appendages .. .. . . ........ . ........... . V<.cho.tomomyc.u 
Type species: V. c.ejpU (Mil'ko) 
Scott, Trans. Bri t. Mycol. Soc . 55: 
314. 1g7o. One species (see Udagawa, 
l g70 ; Malloch and Cain, l g7 la). 

EE(DD). Appendages not hyphalike ... . . . . . ........... .. ..... F 
F(EE). Ascocarp appendages tightly 

coiled . . . .... .. ....... ..... ..... P.f.euJtoMc.M 
Type spec i es: P. ot.i.dwtl.on.U 
Massee & Salmon, Ann . Bot . (Lond . ) 
15: 330. 1g01. One spec i es ( see 
Malloch and Benny, l g73) . 

FF(EE ). Ascoca rp appendages us ually only 
curved to recurved, i f coi l ed, 
only at the t i ps ....................•..... G 

G( FF ) . Ascospores oblate, reddi s h brown; ana-
morph not prod uced ..... . ........ .... ... A~ac.lmomycu 
Type spec i es: A. tti..ti.dtu Massee & Sa l -
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GG( FF) . 

I (HH). 

II (HH). 

L(K). 

Ll(K). 

mon, Ann. Bot. (Lond.) 16: 68. 1902. 
Three species (see 11alloch and Cain, 
1970a). 
Ascospores globose to ovoid or lenti
cula r, hyaline to light brown; ana-
morph a CIIIUJ606pOILi.um ... . .............. Neoxenoplzila 
Type species: N. 6oe.ti.da Apinis & 
Clark, Tra ns. Brit. ~1ycol. Soc. 63: 
263 . 1g74. One species. 
H(CC). Ascospores cyl indrical; centrum 

tra versed by strands of sterile 
hyphae ..... ..... ............... A.lcoca.l.va.t.Ut 
Type species : A. aveotata Malloch 
& Cain, Can . J . Bot. 4g: 840. 
1971. One species. 

HH(CC). Ascospores not cy l indrical; no 
sterile t is sue within the 
centrum ... . .... . ..... . .................. .. I 

Ascospores with an equatorial rim or 
crest ..... ....... ..........................•..• . .. J 
J ( I ). Ascospores wi th an equa tori a 1 ri m, 

hyali ne to yellowi sh, lenticular, 
finely verrucose ... ........... . . Leuet,.theci.tun 
Type species: l. l!.mdenil v. Arx & 
Samson, Persoonia 7: 378 . 1973. 
One species. 

JJ (I). Ascospor es with an equa tori a 1 
crest, yell ow-brown , ob 1 ate, 
smoot h ....... · ...........•....• K eJLatinoplzy.ton 
Type spec i e s : K. tltNlewn Randhawa 
& Sa ndhu, Sabouraudia 3: 252. 
lg63. One spec ies . 

Ascospores 1 acki ng equa tori a 1 wings or 
crests .................... . .. .. ................... K 
K( II). Ascospores ob l ate .............. . ...•.... . . L 
KK( II). Ascospores ovoid to ellipsoid .... . ........ M 

Ascospores yellowish, finely 
echinulate . ........... ... ............ . . Xant.l10.t lteciwn 
Type spec ies: X. pellttv<.anttm (Ca in ) v. 
Arx & Samson, Persoonia 7: 377. lg73. 
One spec ies. 
Ascospores reddish brown, reticulate ...... Anix.i.op6.i.6 
Type spec ies: A. 6./:ellc.oMJLi.a Hansen, 
Bot. Ze i t . 7: 131. 1897. One species 
(see Udagawa, 1966; de Vries, 1969). 
M(KK). Ascospores ovoid to e ll ipsoi d, 

echinula tei thermoph il ic; 
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ascocaros ye ll ow i s h brown . .. ... .. TheJtmoMcu.~ 
Type spec i es: T. ro.lllan.tiacu<~ 
Miehe, Die Selbst. Hues., p. 70 , 
1907 . One species (see Apin i s , 
1967) 0 

MI~(KK). Ascospores sphaerica l , smooth, 
mesophi 1 ic; ascocarp s da rk ..... . . .. . xyeogo11e 
Type spec i es : X. 4pl,aellO•p011D. 
v. Arx & Nil sson, Svensk Bot. 
Tidskr. 63: 345 . 1969. One or 
two species . 

Gymnoascaceae Ba ranetsky, Bot. Zeit. 30: 158. 1872. 

Ascocarps sma ll , more or l ess globose , usually wit h 
variously shaped peridia wh i ch cons i st of anastomosing, 
branched or l oose l y interwoven , thin - or thick-walled, 
smooth, ec hinulate, or tubercul ate hyphae. Appendage s , 
whe n present, shor t or long, sp irall y co iled, ctenoid, 
strai ght , or unc i na te. Asci irregularly disposed in the 
ascocarp, usually originating f rom croziers, gl obose to 
ovoid to c l avate, eight spored, evanescent. Ascospores 
one-ce ll ed, small, ql obose, obl ate or l enti cular, smooth, 
rough or vari ous ly sc ulptured, usua ly hya l i ne or l ightly 
colored, se 1 dom dark . Anamorphs arthrocon i di a 1 or a 1 eurio 
conid i al. Hab itat mostly on dung, plant debri s, feather s , 
hair, or in soil; some spec i es produc e anamorphs that cause 
sk i n, lung , and other infectous di seases of man and other 
anima l s. 

Type genus: Gym110MCu..\ Baranetsky, Bot . Zeit. 30: 158 . 
1872 . Twenty- four genera accepted. 

V.Uctt.66 .i.ou: Taxonomy of t he Gymnoascac eae ha s recently 
been a subj ect of controversy . VonArx (197la) revi ewed 
the taxonomic sta tus of the fungi in the family at that 
ti me. Up to 19 genera had been recognized: Ac.tinodendlton, 
Aje.itomycu , Ap.<n.i..l.ia , AM.clm.i.o.tw.. , All.t!lllod(')!lna, A~tx<VLtl,
ltOn, C.teuomycM , E.Uiame-Utt , Gymnoa.&cu.& , ~lyxo.tlt.i.chwn, Na n
u.i. zU.a , Na,'lll6.i..mhe.Uit , .Peta..eo.&pOtttL6, P.&ettdoMaclut.io.:tu.& , Rot
tand.i.na , Sl!allo~e.tta . Sp.iaomM.t.i.x , Toxo.CII.i.cluun, and T~ped
o.tJLi.cl!wn . flost of t he genera were believed to have a good 
conceptua l basis , but some such as Ac.U .. ode>~ditou , E.i.drune.t
l a, P.&eudoevutc.lut.io.tM , and RoUattdi.na were found to be syn
onyms of other genera . Ac.tillodeHdi!Oil (Orr and Kuehn , 
l96 3a) was based upon a mixture of O>!eoclad.i.wn 6tavwn 
Hallr. and i t s conid i a (Hughes, 1968 ) . Ascospores were not 
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present as described by Orr and Kuehn ( 1963a) and, there
fore, the genus cannot be a member of the Gymnoascaceae. 
E.i.damella , while recognized as a valid genus by Benjamin 
(1956a). was later treated as a species of Mqxo.tJLi.c!tum by 
Orr e.t a.t. (1963c) . The rema i ning genera that were treated 
as doubtful by von Arx (1971a) were disposed as follows: 
P~eudoaJulclutio.W.. , a synonym of Alutclut.i.o.W.. ; NCV~M.imlte.Ua 
wa s thought to be a valid genus; and severa 1 species were 
tran s ferred from P~eudoaJulclut.i.o.tM and AJtaclut.i.o.tu-l to 
ilmaUMMct<.~ . Von Arx al so proposed three monotypic genera, 
Alutdtno.tlteca, By~~ OMCM , and Etetl.the/l.lt4CI<.I, based upon 
species previously described in Alutclut.i.o.W.. . One species, 
Hetl.tltenMcM l.ec.tMcU.i. (N i cot) v. Arx, was later the bas
is for another mono typic genus , HI!JIIi.Mco~poiLi.tun ~pi.nuto~um 
Batra (1973). the type of the Hemiascosporiaceae of the 
Endomycetales. The si milarity between Eleu.tlt e/l.lt4Cl<.l and 
Hem.i.Mco~poiLi.tun was recognized by Huang (1975) who also 
noted its similarity to A.lcodumM (Peziza l es). It i s our 
opinion that Eleu:tlte/l.lt4cM is a simplified, operculate dis
comycete, perhaps related to A.l codumM . 

Samson (1972) revised P~ eudogqmno~Cl<.l and GqmnoM CM 
and listed the va l id specie s in each genu s . He al so rede
fin eo the qenus AuxM.tltJtOn based on ascos pore morphology , 
and not on the pre sence of swellings on the peridial hyphae 
at the septa as it wa s i n the origina l definition (Orr e.t 
a.t. ' 1963b). 

In a reexami nation of the Gymnoascaceae, von Arx 
(1977b) r earranged several genera desc ribed by Orr and co
workers (Ghosh e.t a.t ., 1963; Orr, 1976, 1977a, 1977b, 1977c; 
Orr and Kuehn, 1974a, 1964b; Orr, Ghosh, and Roy, 1977; 
Orr, Roy, and Ghos h, 1977; Roy e,t a.t., 1978; Si g ler and 
Carmichael, 1976). Von Arx (1977b) be l ieved that species 
of the following qene ra fo rmed the bas i s for several of 
Orr's ta xa : V.WaJt.ti.cula.tM , Pe.ta.to~pOitM, Ptwtke.t.tomqcu 
(based on s pec ies of AJtaclut.i.o.tM ); Kuelto t.i.e.Utt (based on a 
s pecies of Altachow.theca); GymnMce.Ua , Gqmno~co.i.deM , Mac
Jtonodt<.l , Tlt.i.pedo.tJLi.dtwn, Unc.i.otacMpM (ba sed on species of 
Gfjl'lnOMCM ) . RoUandi.na (Roy e,t a.t ., 1978 ) was thought by 
von Arx (1 977b) to be a nomen con6t<.~wn , ba sed partl~ upon a 
species of Na1111.i.zz.i.a ( Benjamin, 1956a ; Apinis, 1968 ) . Uti
lizing mainl y ascos pore morphology, von Arx (1977b) recog
nized the fo 11 owing gener a in t he Gymnoasca ceae : Aje.Uomq
cu , AmaWloMct.L6 , A~t.aduU.o.tu.& , Maclmo.the.c.a , M.tllltodeJUna , 
Aux:aJt.tlt1ton , Btt460MCu..6 , Cte.nomycu , Emmon.h.i.e.Ua. , Gymno~cU6, 
MlfX.o.tiLi.cltum, Namt.iz z.i.a, Na.JlLt.6.imlte.Ua , Pt.eudogljfllnOMCU6 , and 
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Sl!ano~I!.Ua . In his review of the famil y, however , he fail
ed to ment ion Pec.ti.notJLi.chwn (Varsavsky and Orr, 1977), al
thou~h he had recognized i t earlier as a val id taxon (von 
Arx , 1974b). 

Recent ly, evidence was presented by McGinnis and Katz 
(1979) to support the conbinat ion of the te l eomorphs of 
Bt'M.t omycu de/Ulla.tUi_cW. Gi lch. & Sto 1 k (Aje.tlomycu : McDon
ough and Lewis, 1968) and H.i..I .Copt'Mma capAu.latum Darl. (Em
rnon.!.Ce.tla : Kwon-Chunq, 1972) within the single genus Aji!.U-
omcfCU. Re.tt.Upolta is another gymnoascaceous taxon with a 
relatively sma ll ascocarp and an anamorph similar to H.i..I .Co
plM rM cap•uia.twn. Most Gymnoascaceae produce anamorphs 
belongi ng to CIVUJ•o•poJLium, la.tbMndua , or O.tcii.odenMon 
(Sig ler and Carmichael, 1976) . 

Keys to the genera of Gymnoa scaceae expressing vari
ous taxonomic persuas ion s have been presented by von Arx 
(197lb). Fennell (1973) , and Or r , Roy, and Ghosh (1977). We 
are fo ll owing mai nly t he concepts of von Arx (197lb, 1977b) 
and Apinis (1964) in the keys presented below. Ooly a con
tinued st udy of types, observ ing sporulation in pure cul
t ure, and establi shing anamorph - tel eomorph rela t ionships 
wi 11 prove the accuracy of the American (Orr l!.t aL ) or the 
Dutch (von Arx l!.t al.) systems of classifi cation. Kendr i ck 
and DiCosmo (lg79) have prov ided an exce ll ent compilation 
of anamorph-te 1 eomo r ph associations in t he Ascomycetes. 

KEY TO THE SUBFAM ILI ES OF GVMNOASCACEAE 

A. Peridial hyphae more or l ess thin walled; 
many spec i es stronq ly keratinophil ic; 
appendages l ackin~ or red uced; coils often 
present as perid i um ..... . ... .. • ...... .. . ........ .. ... B 
B(A). Appendages la ckinq; peri di al hyphae 

~enerally similar to the ve~etative 
hyphae, inconspicuous or lacking; 
asc i appearing naked ..........•.. Ara chni oideae 
Apinis, Mycol . Pap. 96: 4. 1964 . (p . l B) 
Type genus: Mad!n.Cotu• Schroet . 
Si x 9enera recognized. 

BB(A) . Appenda ges re l at i vely inconspic 
uous, curved, coiled . e longate, 
s l ender, hyphal or of irregu l ar 
cel l s, macroconidial; peridial 
hyphae di sarticu l ating; ma ny 
spec i es keratinophilic; anamorphs 
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often causi ng infectious diseases 
of man and animals ............ Arthrodermoideae 
Apinis, Mycol. Pap. 96: 4. 1964. (p. 19) 
Type genus: AM:IIJLOde/UM Berk. 
Six genera recognized. 

AA. Peridial hyphae (at least out layer) 
thick walled and markedly different from 
vegetative hyphae; appendages often con
spicuous, cteno id, clavate, stra i ght, 
hooked or branched vertically .. . ........ Gymnoascoideae 
Apinis, Mycol. Pap. 96: 3. 1964. (p. 20) 
Type genus: Gymnoa.~ c.M Baranetsky 
Six gener a recognized. 

KEY TO THE GENERA OF ARACHNIOIOEAE 

A. Ascospores fusifonn, ellipt i ca l to renifonn 
or alla ntoid ............. . .................... .. . . ... B 

AA. Ascospores not fusifonn, but either spher i ca l, 
len ticular or oblate ....................... ... ....... C 
B(A). Ascospores fusifonn, with longitudinal 

ridges ..... . ....................... ... SIJ•• oa.~cu..~ 
Type species: B. otM:a.t.U.. poJtM (Barron 
& Booth) v. Arx, Persooni a 6: 377. 
1971. One species (see Barron and 
Booth, 1966). 

BB(A). Ascospores elliptical to renifonn 
or allantoid, with pitted walls . ....... Ren)..lpoJttt 
Type species: R. 6lav.l.\o.i.ma Sigler, 
Gaur, Lichwardt & Canni chae l, Myco-
taxon 10: 133. 1979. One spec ies. 

C(AA). Ascospores spheri ca 1 .............. .. ...... . . • .... 0 
CC(AA). Ascospores lenticular or obl ate, often 

with an equatorial mark ing .......... . ....... • .... [ 
O(C). Ascospores ornamented, reddi sh 

or brownish; asci from ascogenous 
hyphae; peridium lacking, but asci 
somet imes surrounded by hyphae . . . AmauJtoa.~cu..l 
Type species: A. v<ww co6M (Eidam) 
Schroet., .Ut Cohn's Kryptogamen-F l. 
Schleisens 3(2): 21 1. 1893. Five 
species (see von Arx , 197lb). 

OO(C). Ascospores with thick wa ll s , covered 
with a hyaline s heath, bluish or 
violet; asci borne on croziers; 
peridium of thick-walled, anasto-
mos ing hypha 1 f il aments . . . .. ... . AJtac.hnotheca 



Type spec i es: A. glom<WLta 
(Muller & Pracha-Aue) v . Arx, 
Persoonia 6 : 376. 1971. Two 
spec i es. Syn. : KueluLi.e.Ua Orr 
(see von Arx, 1971b , 1977b) . 

E(CC). Gametangia more or less equal, wound 
around one another ; asci borne on 
s hort ascoge nous hyphae; ascospores 
l enticular or obla te, often with an 
equatoria l r i m or furrow; ascocarps 
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usuall y sessile . ... ....... ... . ... . .. . .... AIUtciLi.o.tu6 
Tyoe spec ies: A. JLubl!ll (van Tiegh.) 
Schroet . , .i.n Cohn's Kryptogamen-Fl. 
Schl e isens 3(2): 211 . 1893. Eight 
species (see von Arx , 1971b , 1977b; 
a different concept presented by Orr , 
Ghosh, and Ro.v , 1977) . Syn. : V.i.6M
.t.i.cttla.tu.6 Orr ; PM<Ilo6po1LU6 Ghosh, 
Orr & Kuehn; Pt unlleU.omycu Orr; 
PMudoaMc.luLi.otU6 Orr & Kuehn; Wa.lde
mM.i.a Batista, Silva Maia & Cavalcanti. 

EE(CC). Gametang i a r inglike; asci borne on 
croziers; ascos pores lent i cul ar with 
a th in equatorial ring , hyaline or 
pale ye ll owi sh; ascocarps e levated 
on hypha 1 tufts ............... . ... . ... . Nil./Ut6.Unl•e.U.a 
Type spec i es: N. hycttino6polla Kuehn , 
Orr & Ghosh) v. Arx, Persoonia 6: 
374. 1971 (see Thirumalacher and 
Mathur, 1966). Two species known. 

KEY TO THE GENERA OF ARTHROOERI·lO!DEAE 

A. Peri dia l hyphae di sarticul ating at maturity ...... .. ... B 
AA. Peri dia l hyphae not disarticu l ating .. .. ....... . . . ... . . C 

B(A). Ascospores flattened , obl ate, with 
an equatori a l band, smooth . . ...... . .. . SI• anolle.U.a 
Type species: S. 6p.i.lluWcl•a Benja-
min , El Aliso 3: 319. 1956. One 
species. 

BB(I\). Ascospores globose wi th finely 
echi nul ate wa ll s ................... . .. .. Ap.i.>Li.6.i.a 
Type species: A. g!Utm.i.•Li.co.la La Touche, 
Trans. Brit. Mycol. Soc. 51 : 283. 
1968. Two species (see Apin i s and Rees, 
1976). 

C( BR ) . Ti ght coi 1 s not present, appendages 
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CC( RB ). 

c urved ....... . ........... ............... Sp.vwmM.ti.x 
Type species: S. t<JMoup.U Kuehn & Orr, 
Mycologia 54: 160. 1962. One species. 
Coi Is present, either as appendages 
or as peridia . . ....... .. ...... .... .. ... .. .. . ...... 0 
O(CC). Constricted or dumbell - s haped 

hyphae not present in perid i a, 
latter consisting of coiled 
hyphae . ................. . ..... . . A jeUomqcu 
Type spec i es: A. d(')U!Ilt.tUidi.l> 
lkOonou~h & Lewis, Mycologia 
60: 77. 1968. Two species 
known (see Kwon-Chung, 1973) . 
Syn. : ErnmoM-lei.fa Kwon-Chung 
(see McGinni s and Katz, 1g79). 

OO(CC). Coi l s present as appendages; 
per idium consisting of more 
or l ess constricted cells ........ . ........ E 

E(OO). Peridial cells deeply constric ted 

EE(OO) . 

(dumbbell shaped) and re l ative ly 
short; appenda~es co il ed and un-
COJTmon; anamorph a TJt.i.cl10pll y.ton 
Ma 1st . ... ... . . . ......... ... . . . ........ . . AILtltitodVUM 
Type species: A. cUMeq.C Berk., Out!. 
Brit . Fungol., p. 357. 1860. Thir-
teen spec ie s known (see Padhye and 
Carmichael). 
Peridial cells s lightly constricted and 
relatively long; appendages coil ed , 
e l ongate and s l ender or macroconi dial; 
anamorph a ~ti.c.JtOhpoJtan Gruby . . .. .. . .. . .... Nann.i.zz.<.a. 
Type spec ies: N. 9•JP•ea (Nannizzi) Stock-
da l e, Sabouraudia 1: 46. 1961. Nine species 
known (see Ap i ni s, 1964) . 

KEY TO THE GENERA OF GYMNOASCOIOEAE 

A. Appendages conspicuou s and regularly septate , 
each segment bearing unilateral enl argements 
or branch l ets ... .. ........ . ......... . .. . ..... Ctenomycu 
Type spec ies: C. heJUta.tM Eidam, .<n Cohn's 
Beitr. Biol. Pfl. 3: 274 . 1880. One species 
(see Benjamin, 1956a ; Orr and Kuehn, 1963b). 

AA . If appendages are septate, segments not uni-
later~lly enlarged ...............•. . ............ .. .... B 
B(AA). Ascospores fusoi d or e 11 i psoi d .. ... . .......... C 
BB(AA) . Asco spores globose t o subglobose 



2 1 

or oblate .............................. . ..•.. • . 0 
C(8). Per idium and appendages dark brown to 

nearly black; appendages variously hooked, 
pointed, bramblelike and relatively con-
spic uous . .. .. . ...... . ........... ... ... . . Mxyotll.i.cltwn 
Type species: II. cltM.tMwn (llees) Kunze, 
J1yk . He fte 2 : 110. 1823. Ten species 
known (see Orr e.t a.t. ., 1963c for key to 
species). Syn.: Acti.no6p<M Corda; £i.-
dameUa Matr . & Oass.; ToxoWdwm Orr 
& Kuehn (see also von Arx, 1974b). 

CC(B). Peri dium not da rk brown or black, li ght 
brown, yellow-brown, red, or yell ow; 
appendages not readily observed, 
short, blunt . .....•......... , ....... P~>eudog !friUlOMCul> 
Type species: P. ltMeUl> Raillo, Zentbl. 
8akt. Paras i tkde, Abt. 2, 78: 520. 
1929. Two species knowr (see Samson, 
1972; Orr, 1979). 
0(88). As cos pores oblate ... . . ............ GymnoMCM 

Type species: G. ltee~>6.U Baranet-
sky , Bot. Zeit . 30: 158. 1872. 
Si x spec ies known (see Orr e.t a.t., 
1963a , 1977b; Samson , 1972; von 
Arx, 1974b, 1977b for a di scussion 
of gener i c 1 imits). Syn.: GymnM 
ceUa Peck; GymnoMco.i.de!ll> Orr 
e..t. a-l. ; MaCilmtadU4 Orr; Ne.ogY'n
nomycel> Orr; Tlt.i.pedo.tlt.i.cltwn Orr 
& Kuehn; and Unci.nocMpUl> S i g 1 er 
& Orr. 

00(88). Ascospores globose to subglobose ... . .... . .. E 
E(OO). Ascospores globose, wa ll smooth; perid ium 

and appendages with tuberculate wall. Pecti.noW cltwn 
Type species: P. Uanenl>e Varsavsky & 
Orr, Mycopath. Mycol. Appl. 43: 331. 
1971. One species known. 

EE(OO). Ascospores globose to subglobose, wa ll 
rough or echinulate; peridium and aopen
dages relatively smooth , not 
tuberculate . ............ . . . .. . ... . . •..... AuxM.tltlton 
Type speci es : A. ca.t..i.6oltn.i.e>ll>e Orr & 
Kuehn, Can. J. Bot. 41: 1442. 1963. 
Seven or eight species known (see 
Samson. 1972; key to species in 
Orr, 1977 a) . 
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Dendrosphaeraceae Ciferri ex Benny & Ki mbrough, 6am . t1ov . 

Dendrosphaeraceae [as Dendrosphaeriaceae], n<mem uud
tun , Atti ! st. Bot. Univ. Pav i a, Ser. 5, 14 : 240. 
1957 (without Lati n diagnosis; Art. 36). 

A•eocMp<. i.ong<-h.t.i.p.i-ttLti. Jt iU.zomoJr.pi!M b<u.<.i.Mu .tenu<.. 
e.t o..i.i.quo.t Jtecep.tncufu (vel. eoHcep.tacui.a I ap<.cat.u 6oJtmaH
.tu; ·t eceptacu.f.a gto booa , ei.o~tg<Lta vet <.Megui.M<.a; Me<. 
11wne.Jtoh.£ , gi.obo•-< . evat~uce~t.tu , octo•poJr.<. , <.MegufuJL<.te.Jt 
d<..po•.<.t.i. , po•.t ma.tWLi..ta.tu pu.tveM.cu; a.co•poMe gtobo• 
ae , peA lujphM vag.i.nan.tu enCJLM.t:a.tae e.t. otuta.tae; cap.il.ti 
.ti.tUl'l &tya.Utze. ~ep.ta.tum ex hyplt.U .ten tU.bu~ ena.tum; auamo11.
plzo-~:~ .<..6 ex a.leuJt.i.oc.otU.d.i..U COtth.tan-6 . 

Ascocarps l ong sti pita te, formi ng s lender basa l rhizo 
morphs and several ap i ca l receptac le s (or conceptac l es); 
recep tacles gl obose, e l ongate or irregular; asc i numerous, 
gl obose, evanescent , e i ght spored, irregularly disposed, 
powdery after ma turity ; ascospores globose, enc ru sted and 
ornamented by en sheathing hyphae ; capi 11 i t i um hya 1 i ne , sep
tate, ari s ing f r om slender hyphae; anamorph cons i st ing of 
al euri oconidia. 

Holotype: VeJ•dJr.o• pltaeJta ebeJthM d.t.i..< Pat. 

V<-hcu.hh.io"' The Dendrosphaer aceae contain a s ingl e 
ge nus, VeJ!MOhpl!aeJW. ebeJti•Md.ti..< Pat . , wh ich was orig inally 
co ll ected by Eberhardt in Tonkin (now northern Vietnam) and 
l ater was described by Pato uilla r d (1907). Beca use of its 
l arqe s ize it wa s compared with O~tyge~ta and TJL<.chocoma . A 
second collection fr om t he 11olluccas (now Indones i a) was 
reoorted by Lloyd ( 1924), and both Saccardo ( 1913) and 
Clements and Shear (1931) placed Ve~td.Jto •phaeM. in t he Ony-
9enaceae. In Boedijn' s (1935b) studies of the devel opment 
of V. ebeJthMd.tU , he revised Pa t ou ill ard ' s descri pti on of 
the fu ngus and suggested t hat it be longed in a subfamil y of 
the Onygenaceae, the Dendrosphaeroideae. In another publi
cat i on, Boed i jn (1935a) proposed thr ee subfamilies of the 
On.vge naceae: Onygenoi deae fo r 011ygv•a onl y; Tri chocomoi deae 
for TJL<.chocoma onl y; and Dend rosphaero ideae for Ve ~tdJr.o
•phaeJr.a . Large st ipitate ascocarps characterized the f ami
ly, while ascospore ornamentation , morpho 1 ogy, ontogeny , 
and habitat were cons idered adequate for subfamil y di st inc
t ion. Ciferri (1957) e l evated Boedijn's fa mily and subfam
i l i es to ordinal and f amil ia l rank, although the Onygenace 
ae and Tric hocomaceae had been used as famil ies somet i me 
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earier (Cohn, 1872; Fischer, 1897) . Ciferri failed to pub-
1 ish a Latin diagnosis for the Dendrosphaeraceae so we have 
provided one to validate the family. 

Kobayas i (1975} redescribed V. ~b~11.11M.d.ti..i and sum
ma ri zed i ts distribution, in southeast Asia (f1alaya, Viet
nam, Japan} and in Australasia (Java, Borneo, Malluca }. Ko
bayas i (1976} was the first to describe and illus trate the 
a l euri oconidia l anamorph. It is largely on the basis of 
the anamorph that me are including the Dendrosphaeraceae in 
the Onygenal es. The family contains the s ingle monotyp i c 
9enus with descriptions being provided by Patoui llard 
(lgo7), 8oedijn (1935b}. and Kobayasi (1975}. The fungus 
has been reported infrequently, although it mi ght not be as 
rare as reports indicate since it has been coll ected sever
al times in the same region of Asia (Boedijn, 1935b}. Its 
l arge size, and rhizomorphs grow i nq deeply within t he soil , 
su9gest that it miqht be mycorrh izal. More co ll ections 
must be made, and one must note carefull y t he habitat, 
plant associations, and ontogenet i c features before one can 
confidentl y es ta bli sh its affinit i es to other taxa. 

EUROTIA LES Martin ~· Benny & Kimbrough, ollli. . nov . 

Eurotiales Martin, nome.t~ uudu.m, Outline of the fungi9 
Studi es Nat. Hi st. Iowa Univ. 18(Supp1. }: 16. 
1941 (wi t hout La t in dia9nosis; Art. 36 }. 

Ah cog01U.a he.Uco.i.de.a; cucoCltllp.i nutU vel pltaue.n.tu , 
notw.& .t<.ola.ti. , hyaUn.i vel vCVLi.e. cot.oJW..ti , &.tltomatici. vel. 
non4.tltatna.tici , ~· htjph.u vel. )>4eudopMenclujlna.t.ibM CO>lh t.an 
t.e.& ; Mci. gf.obo.&.i , e.vanuce.n .. tu , .i.Me.gu.lalt.Ue/1 diApoh.ui , 
ptell.wnque oc.ta4po1U; Mco•polllle wt.i.ceUu.iM.M , ltya.Una~ vet 
vlVLi.e. c.of.oJta.ta.e , f.ae.vu vel OIUia.tae.; auamoJtpho.&.U ple.Jt.umque 
ex plt.i.ai.ocol! .. i.di.i..6 COIL6.tan.&. 

Ascogoni a coiled; ascocarps la cking or present, hya
line or variousl y colored, nonostio l ate, sromatic or non
stromati c, consist ing of hyphae or pseudoparenchyma; asci 
qlobose, evanescent, irregularly di sposed, usually eight 
spored; ascospores one ce lled, hya line or variously colored, 
smooth or ornamented; anamorph usually consisting of phia
l oconid ia . 

We consider two famil i es, the Trichocomaceae and the 
Cepha 1 othecaceae. 
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D.U.~U4o.i.o•F The Eurot i ales contain fungi that have at 
various times been classified in severa l orde rs: Aspergill
ales (Bessey, 1950; Luttrell, 1951}, Eurotial es (Martin, 
194la; Ainsworth, 1961, 1971; Alexopoulos, 1962; Fennell, 
1973; Muller and Loeffl er, 1976; Alexopoulos and Mims, 
1979}, Gymnasca le s (Clements and Shear , 1931}, Hypocrea les 
(Cain, 1956a, 1972; Malloch, 1979}, Perisporales (Clements 
and Shear , 1931}, Plectascales (Gaumann, 192B; Nannfeldt, 
1932; Lange ron and Vanbreuseghem, 1965; Denni s, 1968; 197B; 
Wehmeyer , 1975}. Fennell (1973} included nine families in 
her trea temnt of the Euroti a 1 es ; Amorphothecaceae Parbery 
(1969}. which she su9gested may be closest to the Hemiphac
idiaceae (Helotiales}; Cephalothecaceae von Hohnel (1917); 
Eurotiaceae Clements & Shea r ( 1931}, a synonym of the Tri
chocomaceae; Gymnoascaceae (Benjamin, 1956a; Kuehn, 1958 , 
1959; von Arx, 197lb, 1977b), treated here under the Ony
genales; Monascaceae Sc hroeter (1894), treated here under 
the Ascosphaera 1 es; Onygenaceae (Malloch and Cain, 197la), 
treated here under the Onygena l es; Pseudeurotiaceae Malloch 
& Cain ( 1970b }, a synonym of the Cephalothecaceae; Thermo
ascaceae Apinis (1967), whose two genera are now in separ
ate fam i 1 i es, TltVU!!oa.>~""' in the Onygenaceae and Dactylo
my~M (Malloch and Ca in , 1972b). Our treatment of the Eurot
iales includes onl y two families: the Cepha l othecaceae and 
the Trichocomaceae. 

Although there is great variation in the type of asco
carp, all genera included here have a bas i c type of centrum 
structure , and with minor exceptions, a phia loconidial ana
morph. Many genera have flanged or ridged ascospores with
out germ pores. Most have brightly colored conidia and 
myce lia. 

Ca in (1956a} believed the Asperg ill aceae to be evolved 
from groups close to the Hypocreales or directly from them 
because of the ir similar phialidic anamorphs and brightl y 
colored myce 1i ur'il , conidia, and ascospores . Malloch and 
Cain (1972b) reemohasized these s imilarities in their 
treatment of these taxa under the Tri chocomaceae , comparing 
s troma, ascocarp peridium, asci, ascospores , and anamorphs. 
Malloch (1979) placed the Trichocomaceae in the Hypocre
ales. Malloch (1970b) felt that t he orgins of the Pseud
eurotiaceae were obsc ure , but t hat members of the family 
have some features in common with members of the Oi aporth
a l es (Endoxttla , Gnomon.i a , Phoma.tnopoiUl} . In the proposal 
of the new family, Malloch and Cain ( 1970b) noted that the 
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Pseudeuroti aceae differed from the Euroti aceae (Tri chocoma
ceae •••~<~u 11alloch and Cain) in having dark ascocarps and 
ascospores and simple con idiophores, but failed to mention 
an ordi nal relationship. Malloch (1979), however, placed 
the Pseudeurotiaceae in the Diaporthales. 

It wou l d be unwi se at this time to transfer t hese fam
ilies to the Hypocrea l es and Diaporthales of the Pyrenomy
cetes. lihi l e existi ng data do suggest a possible evol u
tionary lin k between these taxa, they do not appear to us 
to justify a fonnal transfer. While it may be possible on 
occasion to link an isolated ascospore , peri dial, or conid
ial characteristic, there will be numerous ta xa in which no 
substantial link can be establi s hed. The Eurotiales is the 
appropriate order i n which to mai ntai n these taxa until 
further information i s available. 

KEY TO THE FAMILIES OF EUROTIALES 

A. Ascocarps bright ly colored; ascospores 
often pulley shaped; anamorphs of com-
pound or rarely s i mp l e ph ilocon i dia .. ... Trichocomaceae 

AA. Ascocarps usually dark col ored; asco- (p.25) 
spores not pulley shaped; anamorphs 
of simpl e phialoconidia or sympodu l o-
coni di a ..... .. .... ... .. ................ Cepha lothecaceae 

(p.31) 
Trichocomaceae Fischer, Nat. Pfl anzenfam. 1 ( 1): 310. 

1897. 
oEu r oti aceae 

Hyphae hyal in e to yellow or red, form ing ascocarp ini t
ials on vegetative mycel ium or within stromatic tissues. 
Ascogonia varying from tightly coiled pairs to l arge spir
aled rings. Ascocarps remaining naked or buried within 
stromata, elli psoida l , globose to hairy, soft to very firm, 
and nonostio l ate, Peridium of compact hyphae, loose retic
ul um , or lacking. Asci gl obose to subcylindrica l , irreg
ularly disposed, stipitate or sessile, evanescent, with or 
•lithout croz i ers. Ascospores oblate (bivalved) to e llip
soidal to globose , hyaline to yel l ow, red, or violet, 
smooth to roughened or ridged, often with an equator i al 
ridge or cres t, without germ pores, and one celled. Ana
mo rphs belonging to the phia l oconidial sta tes ACJLemotti.wn, 
A•peJtgillu. , Glioc.larii.wn, M<'/Wnbfa , Paecil.omycu , Pell.i.cill
.i.um . Rapell.i.a, tmd SagJtaloama.fa, or lacking, coni dia hya line 
to brightly colored, rare ly dark, smooth or sculptured. 
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Type genus: Tll..i.clweoma Junghuhn. Praemi ssa Fl. Crypt. 
Ja vae Ins. 1: 9. 1838. Twenty- two genera accepted. 

V.U. eU4•-lou : Most of the genera ac cepted here have 
trad itionally been placed in t he Aspergi ll aceae or Euroti 
aceae . As was noted by Malloch and Cain (1972b) the name 
Tri chocomaceae predates the Euroti aceae and must be con
s idered the va li d family name . Benjamin (1955) poi nted out 
the confusion that may occur when families are ba sed sol e
l y on the anamorph, and despite the recent use of the name 
(G;iumann, 1964) Aspergi ll aceae , it can not be appli ed to 
the te 1 eomorph. 

Ma ll och (1970b) i nc luded a nuT'lbe r of genera in the 
Tri chocomaceae : Vac.tuf.tJmyc.M , V.idtlaena , Eme!Lica.Ua , Eupe.n
.lcdti.um, Eww.ti.wn, Hem-i.cMpe11.te.t.u , Pen.lcdti.op•.U. , SM
.toJtya (now Neo•M.toJuja, l'alloch and Cain , 1972b), Ta.lM.omy
cu , and Tll.leltoeoma . A large number of ta xa were excluded 
from the fal'l il y because t hey had been placed there based 
upon superfi c ia 1 characteristics . In an extensive treat-
111ent of the fami ly, Malloch and Cain (1972 b) r ecognized 16 
genera , including Five t ha t were desc ribed as new. Several 
of these names were predated by t hose of Subrama nian (1972), 
publ is hed approximatel y two months earl ier. Ma ll och and 
Ca in (1973b) recogn i zed the se synonyms and corrected the 
family name spell i ng f rom Tr i chocoma taceae to Tri chocomac
ea r . Five gene ra have been added s ubsequently to the fam
il y, Fe1111e.Uia (Hiley and Si mmons, 1973) a nd Hern-U.M.toJtya 
(Ra i and Chowdhery, 1975) with Al. pengillua anamorphs , Sago
uema (St olk and Orr , 1974) with an AeJtemou.lwn anamorph, 
and we ar e adding Apluuwaoc!J4 (anamorph a Paecilomyeu) 
and Rowneguell..i.e.Ua (anamorph a GU.ocfad.twn ). Subrama nia n 
(1979) presented a di sc ussion of ontogeny, anamorphi c as
soc iations, illustrat i ons, and a partial key to the members 
of the Tri chocomaceae. fle are inc ludi ng twenty-two genera 
in t he Tr i chocomaceae which ca n be distingu i shed by using 
the following key. 

KEY TO THE GENERA OF TRI CHOCOMACEAE 

A. Anamorph an Al.peng<.U.tM or Rapellia . ... . . . ............ B 
AA. Anamorph an ACI!e.mou.lwn , GUocettd.i.wn, Mell.imbta , 

Paec.Uomyeu , Pen.le<.Ui.wn , or SagMirama.t.a . ....... ... . M 
B(A) . Ascocarps l acki ng .. ........... .. ... .. . . . Edyuilla 

Type spec i es: E. a.thec.i.a (Raper & Fenn-
ell) Subrama nian, Curr . Sci. 41: 756 . 
1972. One species (see Raper and Fennell , 



1965). Syn.: G!J"'nOeWlo.ti.um Malloch 
& Cain. 
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BB( A) . Ascocarps presen t. .... . ................. . .. . ... C 
C(BB) . Ascocarps devel op ing within a sc l erot ium 

or sc l erotic t i ssue ........ . .... .... .... . ... ...... D 
CC(BB). Ascocarps not develop ing within a sc l er -

otium or sclerotic ti ssue ........ . ....... . ........ G 
O(C) . One to t hree or more cle i stothecia 

borne i n each s troma . .. .......... . .. . .... .. E 
OO(C). One ascocarp borne in each stroma ... . ...... F 

E(O). Scleroti a! tissue, except outennost l ayers, 
di ssolving a t maturity; young scle rotia 
covered with ye llow , sp i cul ar hairs; 
ascospores smooth, no furrows .. . ........... V.i.cltlaena 
Type spec i es: V. te.tt.t.U.CU: Mont. & Our., 
Fl. Alg., p. 405. 1B46- 1849. Two spec i es 
known (see Ram, 1971; l~al l och and Ca i n, 1972b). 

EE(O). Sclerotia l tissues not dissol vi ng at mat
urity; young sc l erotia ~ labrous; ascospores 

G(CC). 

GG(CC). 

with an equa tori a l grove ................. . Pe.tllomycu 
Type species: P. a.Ui.acetl.l> Malloch & 
Ca i n, Ca n. J. Bot. 50: 2653. 1972. 
One species known (see Raper and Fenne l l, 
1965). Syn.: Syncl.wto6.tli.oma Subram. 
F(OO ). Ascocarp wall thick and many 

l ayered; ascospores hya l ine . . Hemi.CMpen.tcl.u 
Type spec i es : H. pMO.doxtU> Sarb-
hoy & Elphi ck, Tran s. Brit. Mycol. 
Soc. 51: 156. 1968. Three species 
known (see Udagawa and Takada, 197 1; 
Subraman i an, 1972). 

FF (OO). Ascocarp wa ll one l ayered; asco-
spores co 1 ored ... . ... . ......... Scl.Vlocl.wta. 
Type species : S. Ollna.ta. (Raper, 
Fennell & Tresner ) Subramanian, 
Curr . Sci. 41: 757. 1972. Two 
spec i es. 

Ascocarp wal l of l oosely in terwoven 
hyphae; ascospores ovoid and sp i nu l ose, 
gl obose to subg lobose and winged .... ... .... . ...... H 
Ascocarp with a definite wa ll , e i t her 
composed of comp r essed hyp hae or pseudo-
parenchymatous ce ll s; ascospores l enti cul a r . ... . .• I 
H(G). Ascospores globose to sub~ l obose 

with two wings and spinesi ana· 
mor ph an A6 p<'JlgilltU> • • .•..•..•.. Hem.i.6<Vlt01lljtt 
Type species: H. mM.i.t.i.Ira Rai & 
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Chowdhery, Kavaka 3: 73. 1g7g _ 
One species ( see Subramanian, 
lg7 g). 

HH(G). Ascospore s ovoid and spinu lose; 
anamorph a Rapi?JI.Ut •... • •• • • •• •.• . W<Vtr.upie.Ua 
Type species : W. <1p.<.nu.lo<1a (War-
cup) Subraman i an , Curr . Sci . 41: 
757. 1g12. One species (see Raper 
and Fennell, 1g6S; Subrama nian, 
1g7g). Syn. : SpoJLopl10tuni.<l Malloch 
& Cain. 

I (GG). Ascocarps surrounded by hUlle cells . . ............. J 
II(GG). Ascocarps not surrounded by hUlle ce ll s . ... . ...... K 

J(l). Ascogonia re l atively large, 
gl obose cells .. . ......... .. ... • .... F~nne.U<.a 
Type species: F. 6.t<tv.<.pu Wi 1 ey 
& Simmons, Mycolog i a 65 : g37 . 
1g73. Two spec i es (see Samson, 
lg7g). 

JJ(I ). Ascogonia coiled ..... .• ...... • ... . EmM.i.ce.Ua 
Type species: E. vaJL<.~colOJL Berk. 
& Br . Intro . Cryptog. Bo t . p. 340. 
1857 . Twe l ve speci es known (see 
Malloch, 1970b; Raper and Fennell, 
1g6S; Cr i stensen and Raper, l g78 
for keys to spec i es; new spec i es 
and combi nati ons in Malloch and 
Ca in, 1972a; Samson and Mouchacca, 
1g7 4, 1g1sa; Udagawa and Hori e, 
1g76; Udagawa and Muroi, 1g7g; 
Horie, 1g7g). 

K(ll). Ascocarp wall composed of a s ingl e layer 
of fl attened ce ll s . . ............ . .... .. ... . Ew>.O.ti.um 
Type species: E. lt~baJLi.oJLwn (Wigg.) Link 
~x Fr., Sys t. Mycol. 3: 332. 182g. Seven-
teen or mor e spec i es known (see Raper and 
Fennell, lg6S; Ma ll och, lg70b; Blaser, 
1g76 for keys to species; new species and 
combinations in Ma lloch and Cain , 1g12a; 
Samson and Mouchacca , 1g74, lg75a). 

KK( ll). Ascocarp wa ll composed of seve r a 1 1 ayer s 
of f l attened cells ... . ... . .............•....... • . . L 
L( KK). Ascocarp wall without 

appendages .. .. ...... ... .. . . .• . .. Neo<IM.tOJLya 
Type species: N. 6.i.<lcltM.i. (Wehmer) 
Malloch & Cain, Can . J. Bot . 50: 
2621. 1972. Twelve species (see 



M(AA). 
MM(AA). 

O(MM). 

OO(MM) . 

Q(PP). 

Raper and Fennell , 1965; Ma 1-
loch and Cain, 1972b ; Kwon
Chung and Kim, 1974). Syn.: 
SM.to~tya. Vuill. 

Ll( KK). Ascocarp wa 11 with projecting 
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s terile hyphae ..... . ........ . CIUluooaJLtoJtya 
Type species: C. clllt!foetla. 
(Kwon-Chung & Fennell) Subraman-
ian, Curr, Sci. 41:761.1972. 
Two species known (see Wiley and 
Simmon s , 1973) . Syn.: liallpezomyceo 
Malloch & Cain. 

Asci formed in a stroma .................. . ........ N 
Asci not formed in a stroma . ...................... 0 
N(M) . Stroma stipitate, conta in i ng 

fertile lo·cules . . ....... . . .... Pen.<.c.i.Wop6.U. 
Type species: P. c.tav.i.ae6oll.m.i.l. 
Solms-Laubach, Ann. Jard. Bot. 
Bui tenzorg 6: 53. 1887. One 
species known (see Malloch and 
Ca in , 1972b). 

NN(M). Str oma sess ile; asci developing 
centripetally from the center of 
a pseudoparenchymatous stroma . . EupeJLi.cUU.wn 
Type species: E. CIW.4.ta.cewn Lud-
wig, Lehrb. nied. Krypt., p. 263 . 
1B92. More than 30 species known 
(see Malloch, 1970b; Pitt, 1974 
for key to species; new species 
by Stolk and Veenbaas-Rijks, 1974; 
Udagawa and Horie, 1977). 

Ascocarps lacki ng; anamorph a 
Pa.ec-i.f.omyceo . . .... • .......•. .. ..... . ... Byoo ocltfamyo 
Type species: B. 1t.ivea Westling , Sven. 
Bot. Tidskr. 3: 134. 1909. Fou r species 
known (see Stolk and Samson, 1971; Sam-
son and Tan sey, 1975). 
Ascocarps present. . . . . .. .................... ...... P 
P(OO). Ascocarps several mm tall, 

brush-1 ike .............• . ... .. ... TJLiclwc.oma 
Type species: T. pa.Mdoxa Junghuhn, 
Praemissa Fl. Crypt . Javae Ins. 1: 
9. 1838. One spec i es kno>m (see 
Boedijn, 1935a; Kominami u a.t . , 
1952 ; 11alloch and Cain, 1972b). 

PP(OO). Ascocarps smaller, not brushlike ..... • .... Q 
Ascocarp wall ce llul ar ................ .. . . .. . ... • . R 
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QQ(PP). 

S(RR) . 

SS(RR). 

U(TT). 

UU(TT). 

Ascocarp wall composed of severa l 
l ayers of loose l y interwoven hyphae; 
usual l y not thermophilic . .... . ............•....... T 
R(Q). Ascocarp brown, composed of 

one or more layers of pseudo
parenchyma to us cell s; thermo-
ph i 1 i c .... . .. . .... . . . .... . ...... VactytomtJCU 
Type species: V . . thvunopi..UtU> 
Sopp, Skr. Vidensk. Skrift 
Cri sti an . 11at . - naturv. ll: 
35. 1912 . Two species (see 
Stolk , 1965; Apinis, 1967). 

RR(Q). Ascocarps cream col ored to 
orange .... . ....... . ......... . .. . ... . . . ..... S 

Ascocarp red-ora nge , composed of a 
sclerotioid i nner tissue of thick
walled ce ll s surrounded by loose 
wefts of encrusted hyphae; not 
thermop hi 1 ic; anamorph a species 
of Paecil.omycu ... ...................... ApltanoM ctU> 
Type species: A. cinnabcvLO•tU> Zukal, 
Ber. Deut. Bot. Ges. B: 296. 1890. 
One species known (see Udagawa, Furuya, 
and Ho r ie, 1973; Udagawa and Takada, 1973; 
Jong and Davis, 1975). 
Ascocarps cream to 1 ight orange, 
composed of a two 1 aye red peri d i urn, 
the outer of th i n- walled cells, a 
.tex.tww. gtobo&a i n surface view . . .... Roumeg~tVLi.eUa 
Type species: R. 111.16u.t.a (Ber k. & Br.) 
Ma ll och & Cain, Can. J. Bot 50: 64. 
1972. One species (see Hughes, 1951). 
Syn.: Lifti.p«.t.(.a Boud. & Pat. 
T (QQ) . Peridial hyphae thick wa ll ed, 

sometimes appendaged ............ . . Sagenoma 
Type species: S. vbLi.de Stolk 
& Orr, Mycoloqia 66: 676. 1974. 
One species known. 

TT(QQ). Peri dia l hyphae relatively thin 
wa 11 ed, not appendaged .... . ... . .......... U 

Asci oroduced sinq l y from croziers ......... llctm.i.g(!)U! 
Type species: H. aveUanea Stolk & 
Samson , Persooni a 6: 344 . 1971 . Two 
species known. 
Asci produced in chains, not from 
croziers .......... . ......... . .......... . TatMomycu 
Type species: T. VVU>Ii.cltta.tw. (Dang.) 



C.R . Benjamin, Mycoloqia 47: 6B4. 1955. 
Si xteen or mo re spec i es known. New 
species descr i bed by Stolk and Samson , 
1972; Samson and Mahoney, 1977. Syn.: 
CMpett.tefu Langeron . 
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Cephalothecaceae von Hii hnel , Ann. Mycol. 15: 362. 1917. 
=Pseudeuro t i aceae Malloch & Cain, Can. J. Bot. 4B: 1Bl5. 

1970. 

Ascocarp ini ti al s coi led, mature ascocarps pl obose to 
subglobose , qlabrou s , covered with a tomentum, or append
aged , haline or bl ack. Perid i um pseudoparenchymatous or 
cepha l othecoid. Asci globo se to clavate , evanescent, ir
regul arl y disposed in the centrum. Ascospores one ce ll ed, 
>~ithout germ pores , s heathed or unsheathed , smooth or var
iously ornamented, variously shaped. Anamorphs phialocon
idial, sympoduloconidia l , ch lamydosporic , or lac king. 

Type genus: Ceplta.f.o.tlteca Fuckel , Symb. 11ycol. Nachtr . 1: 
297. 1871. Ten genera are accepted, inclusive of those 
former ly placed in the Pseudeurotiaceae (Malloch and Cain, 
1970b) . 

V.i..lc~M&.ion : The family Cephalothecaceae wa s created for 
Ceplta.f.o.tlteca and other cleistothecial Ascomycetes with a 
cepha lo thecoid (platelike ) peridium (von HOhnel, 1917). 
These genera inc l ude: Alt.g </llllll , Cepha.f.o.theca, Eo&plutelt..ia , 
IIMcita.Ue.Ua , SamMa.polt.a , Tu.tud.i.na , and Zop6.ie.Ua . Nann
fe ldt (1932) followed von Hohnel i n reservi ng the family 
for those fu ngi with a cephalothecoid per idium. Ciferri 
(1958) added a new stipitate genus, lla..t.i..l.t.<a, based upon 
XIJ(JvWJ. am11.1Upu Mont. and proposed two tribes, the Ba t i s 
tieae for the stipitate and woody lla..t.i..l tia a nd the Cephalo
theci eae for t he remaining ca rbonaceous and sessile taxa. 
Malloch and Cain (1970b) rev i sed the concept of the Cepha
lothecaceae to i nc lu de only the genus Ceplta.f.o.tlteca. They 
di sregarded the cepha 1 othecoi d peri di urn as a va 1 i d family 
character since th i s wall type had been found in a number 
of unrel ated taxa . Ma lloch and Cain were unable to qermin
ate the ascospores of Cepha.f.o.tlteca ••t.f.61.11t.ea Fuckel and, 
therefore , they were unable to determine whether or not 
germ pores were present. They (fla lloch and Cain, 1970b) 
>~ere abl e to observe that germ pores were lack ing in the 
ascospores of severa l other plectomycetous taxa re l ated to 
C. •ut 6uitea. For those remaining genera , Emelt..<cellop&.i&, 
F~~.ago•plutelt..ia , P&eudel.llt.otiwn, and Tu tud.Uttt , and five new 
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genera, CJtyp.tet~doxyCa , Hap• i do6polta , l eJ.tCOtleUJl06potta, Myco
aJutci..U. , and Nigltooabul wn. Genn pores, if they are present 
in t he ascospor e wa ll , shou l d be visible when observed wit h 
t he li ght mico rscope. The i nability to convi ncingly demon 
strate germ pores in ascospores of Cepltalotheca •ul6llltea 
i s a weak bas i s for mai ntaining Cephttto:theca in a separate 
family s i nce all of the other characteristics of t he Cephal
othecaceae and Pseudeurotiaceae are similar. If germ pores 
are l ater found to be present in the ascospores of C. 6ul-
6llltea and other characters a l so support this difference, 
then both famili es can agai n be maintai ned. We agree, how
ever with Ma ll och and Ca in (1970b) that the presence of a 
cep hal othecoid perid i um alone is not justif i cation for 
placing taxa in the Cephalothecaceae. Pl a telike peridia 
have been fou nd a l so in the fo ll owi ng taxa : Microascaceae 
(P l ectomycetes) ; Chae t omiaceae, Sordariaceae (Pyrenomyce t 
es); Eremomycetaceae, Testudinaceae (Louc l oascomycetes) 
(Ma lloch, 1970b; Hawksworth and Booth, 1974). Recent ly, 
addit ional taxa have been described with this type of wall: 
Chauomid.:wn Mxil Benny ( 1980; Chaetomiaceae) , Rhy.tido-
6potta spp. (Jeng and Cain, 1977; Krug and Jeng, 1979; Mel
anosporaceae). and several new qener a of t he Tes tudinaceae 
(Hawksworth, 1979). Cle i stothecial genera of uncertain af
fi nities also produce cephalothecoi d peridia : Atbe4Uu"-Ua 
(Kirschstei n, 1936), Altg!fmta (Morga n , 18g5; see a l so Martin, 
194lb), and ~Ua (Ciferri, 1958). VonArx (197la) 
pl aced A~tgyuna. , Neo.tu.W<Wta, and Tu.Wd.:na , al ong with 
LeP,:do6pha~ and P•eudopluteo.tMcltwn in the Testudinaceae 
of the Pseudosphaer ia les. The Testudi naceae and Phaeotri 
c haceae are considered by von Arx and Muller (1975) to be 
synonymous wi th the Zopfi aceae ( Pseudosphaer i neae, Oothid 
ea les). Barr (1976, 1979a, 1979b) l a t er inc luded the Zopf
i aceae (as a synonym of the Massariaceae) in the Me l annomm
a t al es (Locu l oedaphomycet idae, Locul oascomycetes) . 

With these transfer s the fo ll owi ng genera rema ined in 
t he Cephal othecaceae : Ceplutlo.t heca , CJtyp.teudox yta , Em~
c..Uop6i6 , F~tttgo•pha~. Hap6ido6polta, l eucoui!Wlodpolta , 
MycoaJutch.:. , NigltoMbulwn, and P• eudelllto.tiwn. MycoaJutci..U. 
inv"-"da Ma ll och and Cain should not be in this group as 
Malloch and Cai n (1970b) suggest s ince it prcduces two -cell
ed ascospores. It probab l y has affinities wi th the Hypocre
a les. Greenish ascospores and a Cepltalo•po....Cum- 1 ike ana 
morph are common i n the latter order . l e.ucoue.Wto6polta was 
transferred to the Micorascaceae by von Arx (1978; see the 
di sc ussion un der Mi croasca 1 es and Pi thoascaceae). Three 
genera of Pseudeuroti aceae (Cepha 1 othecaceae as i nterpreted 
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here) have been proposed in recent years : ApoiUltiLi.elav.i.a 
(Ma ll och and Cain, 1973a), ConneJL.I.ia (Malloch, 1974a), and 
l eucohplutvza (von Arx <U a.t.., 1978) . Hawksworth ( 1979) did 
not include Allgynna amon~ the genera that he placed in the 
Zopfi aceae. 

The following key is based, in part, on one presented 
by flalloch and Cain (1970b). 

KEY TO THE GENERA OF CEPHALOTHECACEAE 

A. Asco ca rp wall cephalothecoid . .. ... ... ..... . ....... . ... 8 
AA. Ascocarp wall not cepha lothecoid .......... . .. . ........ E 

B(A). Ascospores cy lindrical, smooth 
walled ............... . ............ . cn.,,p.tendoxyea 
Type spec i es: C. l1ypopho.ia flalloch 
& Cain, Ca n. J. Bot . 48: 1816. 1970. 
One species known. 

8B(A). Ascospores ell i psoi da 1, fusoi d, 
or reniform . . . .. . . .. . .......... . . ............. . C 

C(BB). Ascospores reni form ................ ... F~tngo 1phaen..ia 
Type species: F. pullpun.ea Shear, Mycc-
l ogia 15: 124. 1923. Two species known 
see Chesters, 1934). 

CC(BB). Ascospores ellipso id . ... . ..... . . ..... .. . ...... . ... O 
0( CC) . Ascocarps covered with a 

yell ow tomentum .............. .. Cepha.t.o.theca 
Type species: C. hul6uJtea Fuckel, 
Symb. Mycol. Nachtr. 1: 297. 1871. 
One or t,., species (see Malloch 
and Ca in, 1970b; Ram, 1971). 

DD(CC). Ascocarps white, tomentose , 
often with severa l dark 
appendages . .. ..... , . ...... ... ApOJto.tiLi.elav.ia 
Type spec ies: A. tep.todeJtma 
(Booth) 1-lalloch & Cain , l~yco -
l ogia 65: 1074. 1973. One 
species known. 

E(AA) . Ascospores with a sheath ............... l eucohphaen.a 
Type species: L. .indica von Arx, ~\uker-
ji & Singh, Persoon i a 10 : 141 . 1978. 
One species known. 

EE(AA). Ascospores l acking s heath ............... • .. . ...... F 
F(EE). Ascospore wa ll ornamented ..... ..•..• .... .. G 
FF( EE). Ascospore wall smooth . .... . . . . ............ H 

G(F) . Ascospores e ll ipsoid, with 
hya line wings .. , ... , ........ . .. ... . . . . Emell.iceUophih 
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GG( F) . 

I (HH). 

II {HH). 

Type spec i es: E . .tei!Jl.i.cota. van Beyma, 
Ant. van Lee uwen . Ned . Tijdschr. Hyg. 
6: 265 . 1940. Two to nine specie s re
cognized (see Gr os l ags and Swift, 1957; 
Malloch and Cain , 1970b; Beljakova , 
1974b). 
Ascospores globose with retic ula tions .. . Ha p•.i.do•poJu:t 
Type species: H • .iMegu.f.a/LU Malloch 
& Cai n, Can . J. Bot. 48: 1819. 1970. 
Two species known (see Beljakova, 1975). 
H(FF). Ascospores li ght brown .. ..... . . P•eudewr.o.t.i.um 

Type speci es: P. zona..twn van Beyma, 
Zent. Bakt ., Abt. !I , 96: 416 . 
1937. Two or t hree species (see 
Ma ll och and Ca in, 1970b). 

HH ( FF) . Ascospores hya 1 i ne ...... .... .. .. . ....•..... I 
Ascospores gl obose ....... . .... . ... . .. .. N.i.g'to•abulum 
Type spec i es : N. gtobo•um Ma ll och & 
Ca in, Can . J. Bot. 48 : 1823 . 1g1o. 
One spec i es. 
Ascospores l unate , ovoid, or e lliptical , 
depending on the su rfa ce vi ewed ...... . .... Connelt4.ia 
Type s pecies: C. llil.l.oton.U. (Booth) 
Mall och, Fungi Canadens i s No. 32: 1. 
1g74_ One spec ies. 

ASCOSPHAERALES Gaumann ex Benny t Kimbroug h, oJtd. nov. 

Ascosphaera l es GoUmann, nomen nudum, Die Pilze, Birk 
hauser, Base l und Stuttgart , p. 107. 1964 (with
out Latin diagnosis; Art. 36). 

McocaJtp.i. lt.edttc-ti. , .b.i.mpticu , tiOttO.b.Uola.ti , .6.iue ap
pend.i.ci.bM , cwn mWLO ceUulo• o vet nonceUulo•o; Mci. deU
quucen.tu , •-i.11gu.t.i. vet at.i.qtw.t pelt Mcoca.Jtpum; M co• poJu:te 
wU.ce..UulaJtu , hya.f..i.~tae vel. p.i.gmetU"o.tJae, .&.i.tte poW gcvtm.iu
llll.t.i.bllh, ti.beJta.e vet .i.n •pl1a~ compacU. gtomeJta..tae; 
mzamoJtpi10.6 U ex a.feWLi.oco1Li.ciW vel cvt.th1Locott ... i.ci.U..6 me!Li.
.tem.i.bM COIIhtan.tu . 

Ascoc arps reduced, s i mp l e, nonos tiolate , la ck i ng ap 
pendages , with cell ular or noncellular wall; asci de li ques
cent , s ingl e or severa l per ascocarp; ascospores one cell
ed , hya line or pigmented, without germination pores , free 
o r uni ted in to compact spore ba ll s; anamorphs consist ing of 
a 1 euri oconi di a or meri stem arthrospores. 
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Two families are considered here , the Ascosphaeraceae 
and Monascaceae. 

D..i..6 CLL66.ion: A6 co~pha(!.ltlt and Momt6 C.U6 , the b10 genera 
on which these families are based, are both anomalies with
in the Ascomycetes. Alo co•plra(>)Ul was long cons ide red relat
ed to the EndOif\Ycetaceae (Gaiimann, 1928), whil e Mona. eM 
has been traditionally accepted as a reduced member of the 
Eurotiales. Spiltoir and Olive (1955) in terpreted the en 
l arged ascogo ni um within which asci deve l op as a reduced 
c lei stothec ium and re l ated it to the development found in 
.llona.cM. Both have a morphologically comparable ascogen
ous system, a reduced vegetat i ve phase, a peridium composed 
of a singl e wall or a thi n cellular sheath, ascogenous hy
phae deve l opin g within an enlarging ascogonia l cell , earl y 
deliquescence of asci from their point of attachment, asci 
floating free within a liquid centrum , eventual de li ques
cence of asci leaving spores or membra ne-bound groups of 
spores, L e., spore ba 11 s , within the cavity, and anamorphs 
which are arthroconidial or meri stem arthroconidial. Mor
pholog i ca lly and devel opmentally they are simi~ ar and poss
ib ly re l ated, and on this basis we include them in the saMe 
order. 

One can on l y speculate on the relationship of the As
cosphaerales to othe r groups of Ascomycetes . In reference 
to pl ectoTI\)Icetous taxa, Cain ( l g72) stated that "with t he 
excepti on of the Onygenaceae and Monascaceae whose affini ty 
is with the Pez izal es , the families are related to various 
orders of ostiolate Ascomycota. " Malloch (1979) placed the 
Monascaceae in the Pezizales but stated that /.lona.CM may 
well represent t he sole genus i n a highly evolved family, 
and not just a siflllle, reduced di scOTI\)Icete . We see no jus 
t ifi cation for consider ing the Monascaceae c l osely rel ated 
to the Pez i za l es, although they could possibly have had a 
conmon ancestry. l·lhile ascogonial and early ascocarp de
vel opment are somewhat s i mi lar to those of certain Peziza
les, peridial , ascal, and other feature s are too variable 
to make an accurate comparison. Most anamorphs of the Pe 
zizales are bl astoconidial, rare ly sympodulocon idi al; not 
arthroconidial or al eurioconid i a1. 

Co nsiderable interest was shm·m in the presence of a 
trichogyne in Alo co&phaeAa (Spiltoir, 1955) in which its oc 
currence suggested a pos s ihle relations hip to the higher 
Ascomycetes . Vl hi l e a trichogynal element i s present in Alo 
co•phaeAa , its ontogeny is quite different from those form-
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ed by numerous Pezizales. Multiple trichogynes present in 
Be.tt6.in and AM.Iteno<lpltaVUt are somewhat suggestive of those 
in CopM.tu-6 and PyM n<!JM (Pez i za l es), but too little is 
known about the cytological features of the ascogenous sys 
tem in the Ascosphaeraceae to make a comparison beyond that 
point. 

Although the presence of trichogynes and other asco
gonial feature s of the Ascosp haeraceae and Monascaceae 
point to a possible phylogenetic r el ationship to higher as
comycetes, we disagree with the trans fer of either of these 
taxa to the Peziza l es. Fennell (1g73) has noted a similar 
manner of ascus detachment and f ree -floatino asci in the 
Ascosphaeraceae and Oph i ostomataceae. Thi s feature a 1 one, 
however, i s insufficient to suqgest a relationship there. 
Luttrell (1955) suggested that the Pericystales (=Asco
sp haerales 0 .<1 .) may represent a disjunct taxon perhaps re
lated to the Gymnoascales (=Onygenales here). We propo se 
to retain them i n the Pl ectomycetes. 

KEY TO THE FAMILIES OF ASCOSPHAER!ALES 

A. Ascocarp walls acellular; assoc iated 
with bees .. . ....... ... .... . ... .. ... .. ... Ascosphaeraceae 

AA . Ascocarp wall s cellular; osmophi li c, 
found in starcy s ubstra tes, or legume roots.Monascaceae 

As cosphaeraceae Olive & Soiltoir .in Spiltoir a nd Olive, 
11ycologia 47: 242 . 1955. 

=Synascomycetaceae Vartichak, Le Botaniste 25: 365. 
1933 (not validly publi shed, Art. 36; see Cooke 
and Hawksworth, 1970). 

=Peri cystaceae Bessey , Morph. Ta x. Fung i , p. 352. 
1950 (not val idl y publ ished, Art. 36 ; see Cooke 
and Hawksworth, 1970). 

Hyphae sep tate; ascoqonia swollen, with one to sever
al trichogynes, becoming the nutr i cyte or acellular wall of 
the ascocarp; as ci eight spored, produced in membrane-bound 
balls. upon evanescence ascospores may or may not remain in 
membrane-bound spore balls ; ascospores one celled; anamorph 
a Cltlly<l o<lpoiLi.wn , or absent; associated with honeybees , leaf 
cutting bees, and so 1 i tary bees. 

Type genus: Aoco.!pltaVUt Ol ive & Sp iltoir. Three gen
era known. 
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V.i..lcM6ion : A6co6pltae.lta , known in t he older 1 itera
ture as PeJLicy4.t.i..l , may represent the most simplified plec
tomycete. The species of thi s genus have received consid 
erabl e attention as the cause of chalk brood and other dis
eases in beehives. Spiltoir (1955) has shown that from a 
swoll en cell of the female gameta ngium a trichogyne is ex
tended and contacts a male hypha, plasmogamy occurs, and a 
portion of the tri chogyne adjacent to the swollen ce ll pro
duces an intrahyphal growth that extends back in to the 
swollen cell. The intrahyphal growth with compata ble nuc 
l ei becomes branched and through a crozier system forms 
asci at various levels within the la rge thick-walled ce ll. 
Sp iltoir and Olive (1955) referred to this cell as a "nut
riocyte. 11 Within the nutriocyte numerous asci develop and 
eventually deliquesce, leaving spore balls throughout. 
Variable numbe r s of asci may be surrounded by a common mem
brane, which after ascal deliquescence becomes a large 
spore ba ll . lf the nutriocyte is interpreted as a hig hly 
reduced ascocarp with deliquescent asci irregularly di spos 
ed, the fun gus ca n be cons trued to be a plectomycete. 

The family Ascosphaeraceae was created for two spec
ies and one variety of t he genu s A4co6 pltae.~ta (Spiltoir and 
Olive, 1955). The genus had previously been placed in the 
Synascomycetaceae by Vartichak (1933) and t he Pericystaceae 
by Bes sey (1 950) . G~umann (1964) placed the famil y in an 
order of its own, removing it from the Eurotiales where it 
wa s originally placed by Spiltoir and Ol i ve. Skou (1972) 
erec ted the new genus Be.t.U..i.a ba sed on A6co6pltae.~ta a.tve.i. 
(Betts) Olive & Spiltoi r, a saprophyte on s tored pollen in 
the beehive. A• co•pl,aeJta ap.i.6 (Maassen & Claussen) 01 ive 
& Spi ltoir var. •na j oiL (Prokschl & Zobl) Olive & Spiltoir 
was raised to spec ies rank and a new species A6 co6plllle.~ta 
p~~.oUpeJtda Skou, was described. Stejskal (1974) described 
the new genus AMiteno4pltae.~ta and compared i t with other 
taxa in t he family. Skou (1975) described two new species 
of A4 C06pl•aeJta, A. agg11.eg<Wt Skou and A. 6-(micola Skou, and 
the anamorph of BU.U.i.a a.tve.i. (Betts) Skou, Clt.iuJ606powun 
6a-'Linarcola (Burnside) Skou. Fennell's (1973) suggestion 
tha t the Ascosphaeraceae and Ophiostomataceae may be related 
>~as not accepted by Skou (1975) who follo>~s Luttrell (1955) 
in considering them a di sjunc t taxon possibly related to 
the Euroti a 1 es. 

KEY TO THE GENERA OF ASCOSPHAE RACEAE 

A. Ascogonia with 3-10 trichogynes; asco -
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spores alobose to ovoid; spore ba ll s 
breaking apart early ................... ... . . .. . ....... B 

AA. Ascogonia with one tri chogyne; asco
spores ellipsoid , short , cylindri cal , 
or all antoid; spore ba ll s remain intact ..... A•co•phaeiUI 
Type species : A. ap.U (Maassen & Claussen} 
Olive & Spiltoir, .i.11 Spiltoir and Olive, 
Mycol ogia 47: 242. 1955 . Six spec ies known 
see Skou, 1972, 1975, 1979). Syn.: Pe!Li.-
cy•.CU. Betts 11 0 11 Pe!Li.c y• .CU. Agardh (see 
Sp i ltoir and Olive, 1955}. 
B( A) . Spore cysts sma 11 , 19- 34 "m in di am, 

variabl e in s hape, containing a 
sing l e spore ball ; ascospores 
sphaeri ca l; 3 tric hogynes present .. . ..... . BU.U..i.a 
Type spec ies: 8. a.f.ve.i. (Betts} Skou, 
Fries i a 10: 7. 1972. One species. 

BB(A}. Spo re cys t s larger, 220-500 um in 
diam, with several spore balls; 
as cos pores sphaeri ca 1 to ovoid; 
4-10 tric hoaynes prese nt ........... AMI•eno4phae!UI 
Type spec ies: A. <>'l.al!e.i. Stejskal, 
J. Apicult. Res. 13: 44. 1974. 
One species known. 

Monascaceae Schroter, .i.11 Eng l er and Prantl, Nat. Pflanzen
fam. 1 (1) : 148. 1894. 

Myceli um hya li ne to pinkish , slender ; ascocarp i nit
ial s produced as a forked branch with one branch becoming 
swollen and curved and the other r emaining s l ender and e
ventually surrounding the first ; ascocarps small, reddish, 
nonostiol ate, produced on a sta l kli ke hypha, glabrous , 
transparent; ascocarp peridium very thi n and poorl y differ
entiated, one to two ce ll s deep in cross section, cells 
gelatinizing , fanning a crust; asci irregu larly di sposed , 
subglobose to globose, evanescent, without croziers; asco
spores hyaline to reddi sh, enc l osed after ascal dissolution 
in a sacl ik:e Membrane deri ved from the i nner peridial 
ce ll s; anamorphs arthroconi di a 1 or meri stem arthrospores. 

Type genus ' ! loi!Mcu.l van Tiegh. Four genera accepted. 

V.Ucu.~4.i.OII ' Ascocarps of Mo11Mc«<~ have poorly di Her
entia ted peridia whi ch are one to two ce ll s thi ck . They 
are initiated as a forked branch wi th one branch becomi ng 
swollen and the other remai ning f il amentous and eventually 
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coil ing around it. Ascooenous hyphae developing from with
in the centruM often form both binucleate and uninuc leate 
cells whi ch soon become detached i n most ta xa, f l oating 
free with in a li qud matr i x. An enlarging ascogonia! cell 
within the centrum appears to be the dominant characteri s 
ti c of the 110nascaceae. The peridi al wall ge l atinizes in 
/.fomwcM but remains parenchymatous in othe r genera. Mal
loch (1970b) placed two genera in the family, A.cOithi.za and 
llon<t.ICM , and Samson and Mouchacca ( 1975b) added L<Uo.tl•ec
.ium which they had isolated from soil. While we inc l ude 
Luotl•eci.wn in our key to t he genera of the Monascaceae, we 
have great reservations about i ts inclusion here. The as
coqonial coil of Luo.tlleC..:um does not have the enlarged 
ce ll typica l of the other genera included here . Samson and 
Mouc ha cca did not illustrate or describe the deve lopment of 
the ascogenous and centrum tissues. Without this i nforma
t i on we can not establi shed famil y relationships. A&co
ltlloi. za has been fou nd in the root nodule s of l egumes (Lech
tova - Trnka , 1931) and Xe~tomycu and llon<t.lcU6 are sma ll or
ganisms usually assoc ia ted with fermenting, s tarchy sub
strate s or, as in Xe~tomycu, osmophilic (Fraser, 1953). 
Ma ll och (1970b) pl aced Xe-wmycu in the Thelebolaceae of 
t he Pezizales , and l ater in the Pyronemataceae (Ma ll och , 
1979), but clear ly it doe s not belong here. The ascogenou s 
system i s di st inctl y different in Thei.ebotM and Py~tonema , 
and Samuelson and Ki mbrough ( l g78) have shown t hat ul tra
structurally the asc i of Tlle.febofU6 are a modified bituni
cate type suggest ing re lationships to the Loculoascomyce 
tes. The genus 8ackM.ia described by Thirumalac her e.t al.. 
(1964) has been s hown by Cole and Ke nd rick (Jg68 ) to be 
synonymous wi t h Motuuc.t.W . 

Genera of the Mo na sc aceae are usually placed in or 
nea r t he Euroti al es. In morp hol ogy and developme nt they 
appear to be mo re cl ose ly re l ated to the Ascosphaeraceae . 

KEY TO THE GENERA OF MONASCACEAE 

A. Ascospores smoo th; on starchy, fermenting 
or osmophili c substrates .... . . . .... . . . . . . . ... . .. . . .... B 

AA. Ascospores reti culate; in roots or soil ..... .. . . .... . . C 
B(A). Asc i two spored; peridium no t 

ge 1 a ti ni zing; osmoph i 1 ic . . ............ . Xe~tomycu 
Type spec ies: X. bL!poiUMI Fraser , 
Proc. Linn. Soc. NSW 78: 245. 1953. 
One species (see Ma ll och, 1970b). 

BB(A). Asc i ei ght spored; peridium gel at-
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C(BB). 

i ni z i ng; on starchy, fenne nt i ng 
s ubstrates .. .. ....... . .... ....... . .. . .. Mona.~ cu.& 
Type species: 1-1. JtUbell van Ti eg hem, 
Bull . Soc. Bot. France 31 : 226 . 1884. 
Many species (see Ma ll och, 1970b ) . 
Syn . : Backu.&.ia Th i r uma l ac her, Whi te -
head & Mathur. 

In root nodul es; ascogon i a and antheri 
di a pa i red asci form i ng from di sassoc i
ated ascogoni a l cells within an enl ar -
ging pr i mordi al cell . . . . .......... . ....... N. c011Ju.za 
Type spec i es: A. te.gU!UnaMJLwn Lecht ova -
Trnka , Compt. Rend. He bd. Seances Acad. 
Sci. 192. 497. 1931. One spec i es known . 

CC(BB). Found in soil ; ascogonia and an ther i di a 
not pa ired; asci not deve l oping ins ide 
swo ll en pr i mordial ce ll s ... .. .... .. . . ... l""-o.tltec.iwn 
Type spec i es: l. <>-Wp6o.i.dewn Samson & 
Mouc hacc a , Ca n. J. Bot. 53: 1634. 1975. 
One species known. 

MICROASCALES Lu ttr e ll ex Benny & Kimbrough , oJLd . nov . 

Microasca l es Luttrel l , ttornen nudum, Taxonomy of the 
PyrenOII\YCetes, Univ. Mi ssour i Studies 24(3): 108. 
1951 (wi t hout La t i n diagnos i s; Art. 36 ). 

N. coCMp.i.gtobo6.i , py1Li.6oltmu vet .iltltegula.ltu , p!eJLwn
que a.tllocof.oJULti.. , 0.6:ti...oi.JLti.. vel. nono.&.tiola.ti , cum vel. .6.i.ne 
append.ic.ibu.&; Mci. 6oUtM.i. vet ca.tettu.!a.ti., ovo.idu ve.t 
gf.obo6.i., oc.to6po1Li. , de.Uqttucen.tu; MCo6poltae dex.t~Li.tw.id
ea.e. , wU.c.e.Uu.lae. , a..t/tocol.oJut.tae, cum 1·2 vel .&.i.ne poW 
geJtmi na.n.tibu.&; aurunoJtplwhU ex amle.l.loc.on-i.c:i,i..U, a.teWLioc.on
.idi.-<6 , vet M.thJtOCOILi.d.i.<6 COit4.taOLtU . 

Ascocarps globose , pyriform or irregu l ar, usually 
dark col ored , ostio la te or nonost iol ate , wit h or without 
appendages; asci sol itary or catenu l ate, ovoi d or gl obose, 
eig ht spored , del iquescent; ascospores dex t ri noi d, one 
cell ed, dark co l ored , with one or two or without germi nat
ion pores ; anamorphs consisting of anne ll oconidia , aleuri o
con i di a, or arthroconid i a . 

Three famil ies recogni zed : Chadefaud ie llaceae , Mi cro
ascaceae, and Pi t hoascaceae . 

V-<6ctt4~.iott: The family Mi croascaceae was pr oposed by 
Luttrell (1951) to accomodate ~li.Cit.Oa..~ou.& which had been 



41 

placed traditionally in the Ophiostomataceae (Nannfe ldt, 
1932) or the Eurotiaceae (EIROOns and Dodge, 1931 ). Members 
of the fami l y were characterized as having beaked ascocarps 
with evanescent asci di sposed irregularly thoughout the 
centrum. Luttrell sepa rated Hi.cAo<L&ciU> from other taxa of 
the order on the basis of centrum structure. The centrum 
of members of the Mi c roa scaceae cons ists of filamentous 
cells and that of Ophiostomataceae of pseudoparenchyma . 
Corlett (1966) added PUJLi.e.U.a to the family. Barron e.t 
at . (196l a, 196lb) noted that these taxa were characterized 
by predominant l y asymmetrical, honey -co l ored to redd i sh
brown, ha iry ascocarps. Corl ett (1963 , 1966) observed that 
asci developed directl y f r om filamentous ascogenous hyp hae, 
not croz i ers. Various anne ll oconi dia l and al eurioconi dia l 
states have been reported as anamorphs, including ScopuliVI.
.i.op•.U. , GMph.i.wn, VoJuLtomvcu , SpoJr.otiVLi.x , and W<tJr.domvcu. 
A notable add i tion to the emended family was the inclusion 
by Malloch (1970a) of taxa with nonostiol ate ascocarps. He 
conc luded that fl i croascaceae mos t close ly resemble Chaetom
iaceae but differ from the latter in hav ing dextrinod asco
spores and in l acking croz i ers , and that the asci are ir
regul arly di sposed as opposed to fasci c l ed. He included 
fourostiolate genera, Loplwtlr..i.dtiU> , Mi.cAOMCIU> , Pe.tlr..i.e.U.a, 
and P.i.tltOMCIU>, a nd two c l e i stocarpus gene ra, PUJLi.e.U.i.d
.i..um and KeJLtLi.a . 

In a monog rap h of LophotJr..i.c.ltiU>, Seth (1971) emended 
the genus and described a new spec ie s . He proposed the 
fami ly Lophotrichaceae for this genus and placed it in the 
Microasca l es, noting that i ts production of i rregular asc i 
excluded i t from t he Chaetomia l es. A compari son of centrum 
deve l opment in l op/to.tiLi.dtiU> (W hiteside, 1962) and in M.i.cAo 
MC<U. (Cor l ett , 1963, 1966) cl early i ndicates t hat these 
ta xa cannot be p 1 aced in sepa rate fami 1 ies. Therefore , we 
are retaining l opltotlr..i.dtiU> i n t he Microascaceae (• e•u.u Mal
loch, 1970a) s ince th i s name has priority over the Lopho 
trichaceae (Seth , 1971). VonArx (1973b) descri bed a new 
genus P.i.thoMc.tu. based upon three species previous l y i nc l u
ded in l.li.C/lo<L&ciU> [P . .i.n.t<?JUned.i.IU> (Emmons & Dodge) v . Arx, 
P. n-i.d.i.cot<t (Mas see & Salmon) v. Arx, and P. Scltwnac.ltelr..i. 
(Hansen) v. Arx]. He later transferred ~li.cAOMc.IU> exoeJr.tiU> 
Skou to and desc ribed two new species of P.i.tlwMciU> , and 
added four new spec i es to Pe.tlr..i.eWcLi.wn (von Arx, 1973c). 
Von Arx provided a key to spec ies of both P.i..tlto<L&ctu. and 
PetJr..i.eU.i.d.i.wn. 

l n hi s revision of ~Li.cAoMciU> , von Arx ( 1975c) des-
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cri bed one new species and noted the close similarity of 
certain species to members of KvuU.a and Cltae.tomium. Le.u-
coneWlo~poM >~as proposed by Malloch and Cain (1970b) to 
acc011111odate EWloti.um pu!clt<NLimwn Wint. and was tentatively 
placed in the Pseudeurotiaceae. Udagawa and Furuya (1973) 
1 ater examined leu.coneWlo~poM and, because of its i rre9u
larl y disposed asci and one-cell ed, redd ish-brown asco
spores, sugqested a poss i ble relationship to l.li.cAoMcM , 
although they could not determine if the ascospores were 
dextrinoid or if germ pores were present. VonArx (1978) 
inc 1 udes leuconeWto~polta in his key to the Mi croascaceae , 
although he seriously questions its status there and sug
gested that it may be related to the Sordariaceae or to t he 
Testudinaceae (whi ch ha s dothidiaceous affiniti es). We a
gree that it does not belong in the Microascaceae. A sim
ilar species was described by Locquin- Linard (1975) as the 
type species of the new genus FaWle.l.<.na . This genus, like 
P.UitoMctu., has dextrinoid ascospores but l acks germ pores 
(von Arx, 1978). In addition, they both produce arthrocon
idia, not annelloconidia which are typical of the family. 
On t hi s basis we are setting aside FaWte.l'-i.ua and P.UitoMcM 
and placin9 them in a new famil y , Pithoa scaceae. 

Locquin -Linard (1977) recognized an additional genus, 
Eu.te:Jt.Ocallpu.& , a nonostiolate merr~ber of the Hicroascaceae 
with apical tufts of hairs and ascospores surrounded by a 
hyphal "capi 11 i ti um. " Centrum featu res need to be compared 
with those of K<.Jt"ia and M.tcAoMctu.. Unti 1 En.teJtOCMpu.b is 
compared with other members of the t~icroascaceae i t will be 
difficult to determi ne whether the "capi ll itium" is merely 
elonqated paraphysoidal elements as are found in l.l.tcAoMcu.b 
or if they are uni que structures that ca n be used for gen 
eric distinction. 

Dispite the unique type of ascocarp, were are inclu
dinq Cltade6au.d.ie.Ua (Chadefaudiellaceae) in the Mi croasca 
les because of the s imilarity of centrum ontogeny, especi
all y t he fo rmation of chained asci and paraphysoidal e l e 
ments, to members of the Microascaceae (Corlett , 1963; Loc 
quin-Linard, 1973; Parguey-Leduc, 1977). 

KEY TO THE FAMILIES OF MICROASCALES 

A. Ascospores with one or two germ pores ; 
anamorphs annelloconidial or aleurio-
con i di a 1 . .......... .. ..................... .t~i croascaeae 

AA. Ascospores without qerm po res; anamorph ( P. 43) 
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arthroconi dial or lacking .......... . .... . ... . .. . .. . .. . B 
B(AA). Ascocarp s all pseudopare nchymatous; 

ascospores dextri noi d when younq; 
anamorp hs arthroconidial ........... Pithoasaceae 

BB(AA). Ascocarps with pseudoparenc hymatous (p . 45) 
t i ssue be low , parallel, branching , 
anastomos ing, thick-walled hyphae 
above (=so - called capi llitium ); 
ascospores ?dextr inoi d; anamorphs 
unknown .. .. . . .... .. . . . •.... .. Chadefaudie llaceae 

(p. 46) 
Mi croascaceae Luttre ll ex Mall oc h, l~ycologia 62: 734. 1970. 

Mi c roas caceae Lu ttrell, t!Omen nudwn, Ta xonomy of the 
Pyrenomycetes, Univ. ~li ssouri Studies 24(3): 108. 
1951 (without Latin diagnosis, Art. 36 ). 

=Lophotrichaceae Seth, tlova Hedwi gia 19: 592 . 1971 
(1970). 

Ascocarps va riously shaped, appendaged , tomentose, or 
glabrous , dark; ascocarp initials coil ed; asci evanescent, 
formed s ingly or catenul ate, various l y shaped, lack ing cro
ziers; ascospore s one celled, dextrinoid when young, straw 
to copper co lored at maturity , wall smooth, with one or two 
germ pore s; anamorp hs aleuri oconidia l, annelloconidi al, or 
absent . 

Type genus: lttC/I.OMCM Zuka 1. Six genera known . 

V.i..lcM~.ton: When Luttrell (1951) proposed the Mi cro
asca l es, he included two families, the Microascaceae and 
Ophiostomataceae. Barron e.t a.t . (196la, 196lb). Corlett 
(1963, 1966) , Malloch (1970a), and von Arx (1973c , 1975c, 
1978) have 100 re or less r ecognized thi s relationship. Mal
loch (1970a) rede fin ed t he family to inc lude both ostiolate 
and nonostiolate ta xa while von Arx further extended the 
family to incl ude taxa t hat produce arthroconidial ana
morph and ascospores without genn pores. We exclude the 
latte r taxa, however, and include onl y the six genera tha t 
fonn ascospores wi t h oenn pores in the Microascaceae. The 
key below is adapted f rom that of von Arx (1978 ) . 

KEY TO THE GENERA OF I~ICROASCACEAE 

A. Ascocarps wi t h a wall of .te <tWUl ep.idi2/U71-
o.idea; ascospores with two genn pores; 
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anamorphs incl ude GJtapiUwn, Sc.edo~ poJLi.wn, 
and M.tlvwgJUtpl~ . ...................... .. . .. .•... . . . . B 

AA. Ascocarps with pseudoparenchymatous walls 
composed of anqular, dark cells .... . .................. C 
B(A). Ascocarps ostiolate; ascospores 

reddish brown, often asymmetri ca 1 .. . ... Pe.tJLi.elia 
Type species: P. ~01td.i.da (Zukal) 
Barron & Gi lman, .i.n Barron, Cain , 
a nd Gilman, Can. J. Bot. 39: 839. 
1961. Six spec i es known (see 
Barron e..t a.t ., 196la; Malloch, 
1970a). 

BB(A). Ascocarps usually not ostiolate; 
ascospores usually yellowi sh, rarely 
reddish, symmetri cal . .... . ........ . Pe.t/Li.e.Ui.d.i.wn 
Type species: P. boyd.U (Shear) ~1alloch, 
Mycolo9ia 62: 738. 1970. Six spec i es 
known (see von Arx, 1973c ) . 

C(AA). Ascospores embedded in a hyphal "capill
it ium" at maturity, each with a prominant 
germ pore ..... . . . . .. ... . ... .. .. .. ..... . Eot.tellocMpM 
Type species: E. wupo~M Locquin - Linard, 
Rev. Mycol. 41 : 513. 1977. Two species. 

CC(AA). Ascospores small, not embedded in a 
11 Capilli tium, 11 or with two germ pores . .. ....... . .. 0 
D(CC). Ascocarps ostiolate; ascospores 

asymmetri ca 1, with one genn 
pore ...... . . ........ . ... . .. .. . . .. lliCiloMcM 
Type spec i es: II . f.o otg~o~~ 
Zukal, Verh. Zoo l. -Bot . Ges., 
Wi en 35: 339 . 1885. Twelve 
species known (see von Arx, 
1975c for key to species; 
additional species described 
by Ram, 1971; Udagawa and Furuya , 
1978 ; see al so Barron e..t a.t., 
196lb; Morton and Smith , 1963). 

DD(CC). Not as above . . .. . . .. .. . . . .. ..... . ... ... ... E 
E(CC). Ascocarps nonostiolate, with or without 

tufts of hairs; ascospores with one or 
two genn pores, hyaline, reddish, yel-
l owish, or brownish . . ......... . ............. . Ke!Ut.i.a 
Type species: K. •U.tid.i.a (Sacc . ) tlieuwland, 
Amer. Midl. Nat. 4: 379. 1916. Five species 
known (see Malloch and Cain, 197lc for key 
to species). Syn. : Magttu.~ .i.a Sacc. tt oot 
iiagot u.~ .i.a Klotzsch (see Benjamin, 1956b). 
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apical tuft of thick-walled hairs; 
ascospores with two genn pores, 
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yellowish or brownish ........ .. .... .. . . . Loplw.tiLi.cM 
Type genus: L. ampu.Uilh Benjamin , 
Mycolo~ia 41: 347 . 1949. Five species 
known (see Seth, 1971 for key to 
species; additonal species described 
by Morinaga u a.t. . , 1978). 

Pithoascaceae Benny & Kimbough, 0run. IIOV . 

A6coMApi globo6.i. vlll. 1/l.Up•o.i.du, 11.i.gl!.i. vlll. a.Owcot
oJUt:ti , .immeA.6.i vel 4eJn.i.i.mmelt.6.i , II.MO ~upeJL6.iU:al~ , o6Uo
la.ti. vel IIOII06.ti.ota.ti. , •o.ti..t.OJLU. vlll. aggJtega.ti., Mepe 
c.Jtu..6.to.ce.i; a.6c.i gl.obo6.i vel 4ubcl.ava.ti, evanuc.en.teA , 
o~to~poiLi.; a.6c.o6poJute. i.n .6 .ta..tu. juvenili dex.t:JU..nu.id.e.ae, 
laevu vlll. cwn cob.U. lo~tg.i.tud.i.l!a.ti.bM , 6M.i.6oJtmu vlll. nav
.i.cuU6oJunu , pa.t.t.i.dae vl!.l a.OwcotoJta.tae, cWl! poi!.W gl!.ltm.i.>~
tm.ti.bM; anamoJtpho6u ab6entu vlll. ex Mtl11tocooU.d.i..i.6 vlll. 
cltlrunydo6poi!.W con6.tan.tu . 

Ascospores globose or ellipsoid, black or dark color
ed, irrmersed or semiilll'l'lersed , rarely superfi cia l , ostia
late or nonostiolate, solitary or aggregated, often crust
aceous; asci globose or su bclavate, eva nescent, eight 
spor ed; ascospores dextrinoid in youth, smooth or with 
lonqitudinal ribs, fusoid or navi cu late, pale or dark col
ored, with genni nation pore s ; anamorphs l acking or consist
ing of ar throcon idia or chlamydospores . 

Type genus: P.i.tltoMcM von Arx , Proc. Kon. Ned. Acad. 
Wetensch. Amsterdam, Ser. C, 76: 292. 1973. Two genera 
included. 

V.i.6cM6.i.on : We propose the Pi thoascaceae for those 
taxa of Microascales with arthroconidial anamorphs and nar
rowly fusoid or naviculate ascospores without germ pores. 
The dextrinoid ascospores and s imi l ar ascocarp structure 
and development suggest a relationship to the Microascaceae. 
\ie include two genera, P.i..tlwa.cu6 and F~twr.eUna. By••oa.
CM of the Gymnoascaceae (von Arx, 1971 b), with its narrow
ly fusoid, straw-colored ascospores with longitudina l ribs 
and arthroconidial anamorph appears similar to Fll.Wl1!.U11a. 
They differ, however, in that ByM OMCM develops asci from 
a crozier system and has very thin, light-colored per idial 
hyphae. Von Arx (197lb) acknowledged that By660MCM did 
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not appear to be related to other r,,YI'lnoascaceae, but he, 
like Barron and Booth (1966) who described the type, placed 
it there on superficial resemblances. Further study might 
prove that B<IMOM~M i s a reduced form of Microascales. 

The arthroconidia l anamorphs of P.UiloM~M and FaU/1-
e.ti.na are very s imilar and appear to belonq to M.thAogllD.ph
.U. (von Arx, 1978) . Although the narrowly fusoid, ribbed 
ascospores of Leuc.oneUitC&poJta. appear similar to those of 
FaWte.Una, the former differs i n having unchained, globose 
asci, hyaline ascospores, and a cephalothecoid peridium. 
We concur with von Arx' s (1978) decision to place Leu~o
tleWtO&pollD. i n the Locu l oascomycetes. 

KEY TO THE GENERA OF PITHOASCACEAE 

A. Ascospores smooth, straw to copper co 1 ored; 
ascocarps thicked walled, ostiol es absent 
or inconspicuous, peri di urn often en-
crusted ..... . ... . .. ...... . • .... .............. P.UI<oM~M 
Type species: P. t1.i.d.i~ofu (Ma ssee & Sal -
mon) v. Arx, Proc. Kon . Ned. Acad . Weten sch. 
Amsterdam, Ser. C, 76: 292. 1973. Six spec ies 
(see von Arx, 1973c, 1978). 

AA. Ascospores with 1 onqi tudi na 1 ribs, 1 i ght 
brown to copper; ascocarps elonga te or 
pustulate, nonostiolate, peridium not 
en crus ted . .... ... .. ........................... FaU1Le£..i.11a 
Type species: F. 6.i.migeue.& Locquin-Linard, 
Rev. Mycol. 39: 127. 1975. Two species 
(see von Arx, 1978). 

Chadefaudiellaceae Faurel & Schotter ex Benny & Kimbrough, 
6am . nov . 

Chadefaudiellaceae Faurel & Schotter, uomen uudwn , 
Compt. Rend. Hebd. Seances Acad. Sc i. 249. 151. 
1959 (without Latin diagnosis; Art. 36). 

A&~oCaJJpi e.to.,ga.ti., tlouo&.ti.oea.ti. , ex pell.i.d.io ,ueudo
paltetzcltyma.t:e. .in .6Ub&.tlta..to .i.mmellho e.t "ca.pil..tit.to" aei'Li.o c.on-
6.tan..te.&; Mc.i. ca.teuu.la.ti. , globo& .i. ve.t clava.ti , evanuc.en
.tu , oc..tot.poiLi; MCOt.poJUte .&.inae. poW ge/U71.i.nan,ti.bi.L6, non
dex11Li.Jw.(.de.ae!.; auamonpho&u .i..guo.ti.. . 

Ascocarps elongate, nonostiolate, consi s ting of a 
pseudoparenchymatous peridium embedded in the substrate and 



47 

an aeri al "cap illi ti um"; asci catenulate. gl obose or cla
vate, evane scent. ei~ht spored; ascospores without germina
tion pores, nondextrinoid; anamorph unknown. 

Type genus: Cltade6aud.i.e.Ua. Faurel & Schotter , Colfllt. 
Rend . Hebd . Seances Acad. Sci. 249: 152. 1959 (see a l so 
Faurel and Schotter , 1966; Faurel and Locquin, 1972). Onl y 
a s ingl e gen us included . 

V.U. CUAo.iol!: Cltade6aud.i.e.Ua. was origi nally described 
fo r a si ngl e species, C. queze.tu Faur e l & Sc hotter (1959), 
that was observed on ~azelle dung coll ected at Koudou, Chad 
(Africa). In a more el aborate description (Faure l and 
Schotter , 1966), they s howed that t he f ungus produces an 
elongate ascocarp with striate sides, setae that anastomose 
apically , a gleba with capillitia, gl obose, evanescent as
ci, and one-celled, fus i form ascospores. Although they re
peated the description and Latin diagnosis provided in t he 
earli er paper (Faurel and Schotter, 1959), additional il 
lustrations were published in t he second publi cation. A 
second spec i es , C . .tlwmMU Faurel & Locquin (1972), was 
descri bed from dung coll ected in Algeria. Locquin -Linard 
(1973) l ater described and compared ascocarp development 
and ascus ontogeny in the two spec i es of Cltade6aud.i.e.Ua. , 
clearly demons trating that in C. queze.ti.t the asc i are 
formed i n chains and that the ascospores are str iate. 

A second genu s , Fau!teUna , described later was 
thought to be re l ated to Cl>ade6aud.i.e-Ua (Locquin-Linard, 
1975). Parquey-LeDuc and Locquin- Linard (1976) stud i ed t he 
only species of Falllle.Ul>a , F. 6.Unigenu , and concluded that 
it bel onged in the ascolocu l ar Pyrenomycetes. VonArx 
(1978) tra nsferred the spec i es in to the Mi croascaceae be 
cause it produces dextri noid ascospores . He a l so transfer
red l eucot>elllloopoM. e.to11ga.ta Udagawa & Furuya to FaWle.t.ina . 
We have t r eated Falllle.t.ina in the Pithoascaceae (see above). 

Cltade6audie-Ua , the only genus of the Chadefa ud i ell
aceae, is pl aced in the Microasca l es because it produces 
asc i in cha i ns and has ot her character i stics of taxa of Mi
croascaceae and Pithoascaceae. The ascospore wall of C. 
q~~eze.t.U is striate as is the spore wa ll of FaMe.t.ina 6.Uni
gelle.6 (Locquin-Linard, 1973 , 1975). Since t he Latin diag
nosis was not originally provided for Chadefaudiellaceae by 
Faure l and Schotter (1959) or subsequent workers, we have 
provided one above. 
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OPHIOSTOMATALE S Benny & Kimbrouoh , o1td. nov. 

A4coc<V!pi o~ti.ol.a.U ve.t """o~ti.ol.a.U , globo6.i, pylt.i-
6o~trnu ve.t .iM~gulaJtu , .in.t~dum lto~.tlln.U, 6U4ca.ti, cMbOI!
acu , ve.t }[aJtO w~ cotoltati. u CIVUIO~.i; MU 60WM.il ve.t 
ca.tem..t.a.t.i., gtobo6.i vet ta.te eU.ip6o~du, oc.to6polt.i , .iltlteg
u!M.i.t~ d.i6po~.i.U , de.t.iquucen.tu ; Mco6poMe wl.ic~uueo~. 
vaJI.ffibtu , ptcvwmque ta..vu , hym11a~ ve.t lu.t~otae , .ilt.t~
dum .6.tll..ia.ta.e. , a. Welle. p!toca.,tae , vel. c.um vag.i.na ge..la.ti.uo~a , 
.6-i.ne. polLiA gcvuni.nan.tibu.6 , nonde.:<.tJLiJ1o.i.deae.; anamo1tph06e..6 
var..<.abtu e. pll.iatocotl.id.<W, b!M.Wcotl.id.<W , a~tll e.itocotl.id
w , ve.t 6<pnpodttf.ocOtl.id.<W COI14 tantu; p!e«<tumqu~ .i.t1 ce.tlu
lc6a v.i.ven.ti.. 

Ascocarps ostiolate or nonostiola te, globose, pyri
form, or i rregular, some ti mes with an elongate beak, dark , 
carbonaceous , or rarely li ght colored and fle shy; asc i sol 
itary or catenu l ate, globose or broadly e lli psoid , irregu-
1 arly di sposed , eight spored, de 1 iquescent; ascospores 
striate, laterall y ridged, or with a ge l ati nous sheath, 
without genni nati on pores, nondex tri noi d; anamorphs vari
able, cons i sti ng of phia loconid i a , blastoconid i a , an nello 
conidia, or s~oduloconidi a; most ly cellulosic 

Only one fa mily : Ophiostomataceae . 

Ophiostomataceae Nannfe l dt , Nova Acta Regiae Soc . Sc i. Up
sal. , Ser. 4, 8(2): 30. 1932 (wit h the characteri s 
tics of the order). 

D.i.6cU46~o" : Three genera have histori ca ll y been 
placed in the Ophi ostomataceae: C~ocy6~ Elli s & Ha l st. , 
EUMpluum Parker, and SphaeMna<?Jne.tla Karst. ~< See I er . 
The type of the fa mi l y, Opll.io6.toma Syd., was considered a 
l ater homonym of C~ocy6~ by Hu nt (lg56) who mono
graphed t he genus. Article 10 of t he International Code of 
Bota ni ca l Nomenc l ature (Stafleu, 1972) obviates any change 
in the famil y name. C~ocy6~ is the l argest genus and 
i s of ~reat economic i mportance because of pl ant pathogen i c 
or >lOad-sta ining spec i es. Recent treattrents of the genus 
have ut ilized ascospor e morphology as a criter i on to separ
ate the genus into sma lle r groups (Griff in, 1968 ; Ol chowec 
ki and Re id, 1974). Von Arx (1974a). however, suggested 
that species with a ChatMa- type anamorph should be re
ta ined in C~ocy•~ but those spec i es wi t h bla stoconidia 
in syrnpodulae should transferred to Oph.io•toma . EUMpll.ium , 
cons i dered the cleistothecial coun te rpart of Opluo~.toma , 
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was maintai ned as a distinc t qenus by von Arx (1974a, 
1974b). Roth Ewwplu wn and Oulti.o;.toma are condidered synonyms 
of CeA<Ltocy• .U.. by Upadhyay and Kendrick ( 1975 ) . We con
s ider EWlopltium to be a synonym of Oph.i.o• .toma . 

Von Arx (1974a) thought that several of the yeast-
1 ike qenera that produce asci on ascophores, .i. . e ., AmbM•
.i.oz yma. , Ceplutt ocu.c«<> , Bc.tJtyoa.t.c«<> , and 1/oJunocu.CUI> , were 
related naturally to the Ophiostomataceae. The latter 
three ta xa formed chains of asci that resembled conidia of 
VeJt.t.i.c.i.c.tad.i.eUa, a common anamorph i n thi s family. Wei j 
man and de Hoog (1975) support the separation of CeJta.to
cy•.U.. and Oph.i.o•.toma • eu.l>u von Arx. They found that 
r hamnose wa s present in the wall s of Oph.i.o•.toma , but not 
in CeJta.tocy•.U.. . This correl ates we ll with the types of 
anamorphs and the presence of cellul ose in species of 
these genera (Jewell, 1974). See tabl e below: 

Genus Gr oup1 Rhamnose2 Cellulose3 Anamorphs4 

CeJta.tOC!I•.t.i.o F.i.mbJt.i.a.to Enteroblastic 
Phial idi c 

Pili6eM , Ho l oblastic 
Opl!.i.o•.toma 1 p•, + Anne ll o- or 

M.i.mt.ta Sympoduloconidia 
1sa sed on ascospore characters of CeJta.tocy•U. • .,,." 01-
chowecki and Reid, 1974; 2We i j man and de Hoog, 1975; 3Je
wel1, 1974; 4Upadhyay and Kendrick, 1975. 

Upadhyay and Ke ndrick (1975) described four new ana 
morphs associated with CeJta.tocy•.U.. (incl us i ve of EUI!.opl!.i.
'"" and Opl!.i.o• -toma ), making the total number of anamorph i c 
genera 16, the highe s t known for any genus. They al so des
cri bed a new ascomycete genus, CeJtatocy• .top•.i.o, based upon 
Olchowecki and Reid's (1974) M.i.mLta group of CeJta.tocyb-t i.b. 

Recentl y, Redhead and Ma ll och (1977) have great ly 
expanded the concepts of Cain (1972) and von Arx (l974a), 
who be 1 i eved that members of the Ophi os toma taceae appear 
to be re l ated to ce ll ul ar and filamentous yeastlike ta xa. 
I n addit i on to CeJta.tocyb.t.i.o , EWlopl!.i.um, Oph.i.ob.toma, and 
CeJta.tocyb.topb.i.o , Redhead and 14a l loch accepted the cle i sto
thecoi d AmOJtplw.theca, and the cellu l ar or filamentous, 
yea s t l ike genera AmbJto•.i.oz yma , Aoco.i.dea, Bc.I:Jtyoaoc«~> , Ceph
a.t.oa.6 c.u.6, EJzdomyc.u , Hatt6 C?Jtu.la , Holl.mOM c..tL6 , Hypop.<.c. rU.a , 
PachyMten , Pl!.i.atocu. cu.l> , and S.tepl,ao.ocu. cu• . They felt 
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that most of these gener a have i n common t he format i on of 
qaleate ascospo res, an i nsect association , growth i n plant 
exudates, bl astoconid i a l anamorphs, and globose to broadly 
c l avate asc i that do not ari se from croz iers. Amo11pl10.tlte.c.a 
was inc l uded because i ts blastoconid ial anamor ph, Ho• mo
colli.6 IL<U>,:ua~ (Linda u) v. Arx & de Vries (=HoJLmodeiiMOII 
IL<U>.:nae Lindau) , resembled that of Amb!Lo~.toz!JIM mo11o•polllt 
(Saito) va n der Walt. With t he inclusion of E11domyc<U> and 
s imil ar yeastlike ge nera in the Ophios t omata ceae, they 
chose the family name Endomycetaceae since it had priority. 

Whil e Redhead and Ma 11 och ' s proposal has some meri t 
and certa i nly should be considered , the i r i deas are based 
upon morphol ogy of t he organ i sms as observed with the 
li ght mi c r oscope and do not i nc lude any data ava il able on 
the ul trastructure or chemica l ana l ys i s of hyphal , a sea l , 
and s pore wall s . Va l uable data on septa l ultrastructure 
in many Hemi ascomycetes must be ana l ysed when propos ing 
natura 1 groups suc h as the Endomycetaceae. Four dis t i net 
sep t a l types are known for the f il ame ntous yeasts that 
may i ndi cate natura l l i nes of evol ution (Kreger-van Ri j 
and Veenhui s, 197 3; Kurtzman , 1977). They ar e: ( 1) the 
dolipore type present i n AmbJLo~.:ozyma spp. (Kreger - van Ri j 
and Veenhui s , 1973); (2) the multi perforate type present 
in BolltyoMcu.o , E11domycoP6~ . Sacci!Momycop•~ (Kreger -van 
Rij and Veenhuis , 1973), Endomyc<U> (Kreger - va n Rij and 
Veenhu i s , 1972), and V.tpodM= (Kreger-va n Rij and Veen 
huis, 1974); (3) a s ingl e na rrow pore not p lug~ed by Woron
in bodies i n EndomlfC.Op.!i.W , Alt..tlvwMcu.6 , Sacc.h!Ut.tJmljcop6.U 
( Kreger-van Rij and Veenhuis , 1973 ), and V.tpodMcop~~ 
(Kreger- van Rij and Vee nhuis, 1974); and (4) a typ i ca l 
ascomycetous septum plu9ged wi t h Woron i n bod i es in Cepha
foM cu.o (Kurtzman, 1977). 

Mu l t i perforate sep ta occ ur, with some variations, i n 
members o f the Mucora l es and Chytri diales (Gu ll , 1978). 
The septum with a si ngl e , centra l perfor at i on pl ugged or 
surrounded by ~loroni n bod i es i s the type pr esent in essen
tia ll y all of the Ascomycetes and Deuter omycetes (Gull, 
1978; Benny and Samue l son , 1980). On t hi s bas i s we ex 
clude a ll genera withou t t he ascomycetous septum f r om t he 
Oph i ostomataceae. Since t he genu s Endomyc<U> , inc l ud i ng 
the type E. d~up.t~n.o Reess , has mult i perforate septa 
(Kre~er - va n Ri j and Veenhu i s , 1972). Endom!tCIU> and the 
f amil y name Endomycetaceae must be exc l uded from the C~
.tocy~tu.- Opll.to~.toma complex. Hawes and Beckett (1977) 
have s hown t hat Cha.lM<t sp. , t he anamor ph of C~ocy w 
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ad.ipooa (But l er) C. Moreau, has the typ i ca l ascomycetous 
sep tum. Bo.tltyoMc<L6, also with the multiperfo>·ate septum, 
should be exc luded f rom t he famil y . f/e i jman (1975) has 
shown t hat Botlt1JOM~!L6 and CVUttc~y¢.t.i..\ have a different 
wall chemistry and also (t;eijman, 1976) that on the bas i s 
of wa ll chemi stry Ccpluu'oM~!L6 was not re l ated to Oph.i.o
¢torm or Euli.Opl•i.tun. Ceph<tloa-~~""' can a 1 so ~e separated 
from C<?)l.lLtc~v•.t.W because of distinctl y di fferent ana
morphs . For t hese reasons we exclude Ceplr<tloM~tt6 from the 
Op hi ostomataceae . Amb~c•.i.oZ!/1114 does not belong here be
cause four spec i es have a do 1; pore 1 ike septum remin i scent 
of certain basid i omycetes (Kreqer- van Rij and Veenhuis, 
1972, 1973; Flegler e.t <tl ., 1976; Gull, 1978). He believe 
that septal ultrastructure is useful in tracing phylogeny 
and rel ationships in Ascomycetes as has been done i n Basid 
i omycetes (Moore , 1 g77, 1978; Tu and Kimbrough, 1978 ; Khan 
and Kimbrough , 19BO). 

A number of studen ts have included SplraeJWnaeme.Ua 
in the Ophiostomataceae (Dennis, 1968; Muller and von Arx , 
1973) , although von Arx and Muller (1954) believed earlie r 
that i t was a re l ative of Melanosporaceae ~<ith col orless 
ascospores. Fr om a study of S. 6 -i.mi.~ota Marc. in culture, 
Cain a nd Weresub (1957) concluded that i t was closely re 
lated to C<?)!<Ltoc.y•.t.W but it shou l d be inc l uded in the Hy
pocreaceae beca use of the st ructure and color of the asco
carps . Malloch ( 1974b) transferred two species of V.i.enno
ti.d.i.a (Hypocreales) to Spl1a<?)l.onaeme.Ua and prov ided a key 
to the fo ur recognized spec ies. He f elt that t he genus 
was unrelated to CVUtto~y•-U. , and in a la ter pa per pla ced 
it in the Nectriaceae (r·lalloch, 1979). Wh i l e we agree 
that simi l arities in anamorphs and ascocarp pi gmentation 
suggest a re lati ons hip to the Hypocreales , we would re
str ict the Nectriaceae to ta xa in whi ch the asci remain 
persistant and possess an api ca l pore apparatus . Almost 
all of the Nectriaceae have two- ce lled ascospores, a f ea 
ture not found in Spha<?)l.onavne.Ua . 

SubbMomyc.u (Hessel tine, 1953) and Cl,adenaud.i.a 
(Feldmann, 1957) have al so been placed in t he Ophiostoma
taceae. SubbMomyc.u was pl aced here because the ascocarps 
had long beaks composed of para llel hyphae, a centrum with
out paraphyses, and broadly c l avate , deli quescent asci 
(Cole e.t Ill ., 1974) . Ascospo res of S. •plenden.! Hesse l t. 
are two ce ll ed and are surrounded by a gelatinous sheath, 
the asci are very e l onaate and t hey form from a basal 
c l us t er , t hey are th i ck walled in youth and are apica ll y 
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thickened . These features are suggestive of Loculoascomy
cetes. 

Clutde6aud.ia was included in the Ophiostomataceae by 
Feldmann (1957) because its asci were irregularl y disposed 
in the centrum. Kohlmeyer (1972) exami ned the type of 
Cltade6audi.a , C. mall.i.mt Feldmann, and found that the asci 
were formed in a hyr.>enial layer, became detached early in 
their devel opment, and were forced into the centrum during 
the maturation process giving the appearance of being ir
regularl y disposed . We concur with Kohlmeyer' s placement 
of thi s genus in the Halosphaeriaceae. 

Wi th the exc l usion of t he aforementioned genera and 
the synonymy of Ewwplloi.wn , four genera remain. They can 
be distinguished in the following key: 

KEY TO THE GENERA OF OPHIOSTOMATACEAE 

A. Ascocarps fleshy, bright or light 
co 1 ored ... . ............. . .... . ....... . .. Spltae~~.onaeme.Ua 
Type species: S. lte.tve.Uae (Ka rst.) Karst. 
ex Seeler , Farlowia 1: 127. 1943. Four 
species known (see Malloch, 1974b for key) 

AA . Ascoca rps typi cally dark and crustose . . . . . ...... . . . ... B 
B(AA). Ascospores e l ongate , sheathed, 

sheath at t enuated at the ends .. • Ce~~.a.tocy~.top•.U. 
Type species : C. mi.nu.ta (Siem . ) 
Upadhyay & Kendrick, Myco 1 ogi a 
67: 800. 1975 (e ventually will 
include the !knu.ta group of 
Cella.toc•J• t.u. [ see 01 chowec k i 
and Reid, 1974] ). 

BB(AA) . Ascospores not a s above .............. . ... .. ... C 
C(BB ) . Ascospores short, curved, luna t e, or 

naviculate, sheathed; anamorohs entero
blas tic and phia l id i c; no cellul ose 
or rhamnose in ce ll walls .......... .. ... C('}I.a.tocy•.U. 
Type species : C. 6-Unblt.i.a.ta Ellis & Hal st., 
N. J. Agr . Exp. Sta. Bull. 76 : 14. 1890. 
Many species ( see Olchowecki and Re i d, 
1974 for keys to the species in the 
F.imblt.i.a.ta group of Ce~~.a.tocy•-1:-U. ). 

CC(BB) . Ascospores not as above, sheathed or 
not sheathed; anamorphs holoblast i c , 
sympodial , or annell idic; cellulose 
and rhamnose in cell wa ll s . ............. . Oplt.i.o•.toma 



Type species: 0. pUi.~vw. {Fr.} Sydow 
& Sydow, Ann. Mycol. r?: 43. 1919. 
Ma ny species known {see Olchowecki 
and Reid, 1974 for keys to species 
in the l p;, and Pil.i. 6vw. groups of 
Ce~tatocy;,.tM ). Syn.: EU}U)plz.iW11 Parker . 

AN ANNOTATEO LlST OF CLE!STOTHEC!AL ASCOMYCETES 
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Within the past two decades numerous studies on the 
biology and ta xonomy of Ascomycetes have shown that many 
cleistothecial taxa represent a reduced or modif i ed form of 
perithecial, apothecial, or pseudothecia l groups. The list 
below summarizes these studies and expresses our view as to 
where these genera, with current knowl edge, belong. 

Actinodendlwn-- a monotypic genus descr i bed in the Gymno
ascaceae by Orr and Kuehn {1963a} but rejected by Hughes 
{1968} who found that it wa s based on the hyphomycete Onoo
ctacUW1! 6la VW!I . 

AjeUomycu--included here in t he Arthrodermoideae of 
the Gymnoascaceae {Onyqena les}. 

ACbvt.ti.neUa-- based on A. JLeticu.lata. Ki rsch . bu t a sec
ond species, A. pof.ypoll-i.cola {Jacz.} Malloch & Cain {1972a} 
has been added and the qenus was placed among those taxa 
"of unknown affinities." Malloch {1970b} notes that a fin
al disposition will await the determination of the presence 
or absence of qerm pores in the ascospores. The absence of 
qerm pores would suqqest a relationship to the Cepha l othec 
aceae. Udaqawa and Horie {197l a} ill ustrated A. pol!JPOII-i.
cota as Ceplta.lo.tlteca ;,pte.nden;, Udaqawa & Horie (see Malloch 
and Cain, 1972a; Malloch, 1979} . 

AUe;,dtvz.ia-- We are fo ll owino 11a lloch (1970a} in consi d
erinq this genus a synonym of Petll-i.et.UcU.um . Von Arx 
{1974b} considers AUudtvz.ia gayoot.i.i. {Cost.} Sacc. & Syd. 
to be a synonym of Mona<~ctl<l JLUbe.... van Tie9h . 

Amawr.oa<~CU<~-- inc luded here in the Arachnioideae of the 
Gymnoascaceae {Onygenales} . 

Amo'Lplto.tlteca--a monotypic ge nus based upon Amo'Lplw.tlteca 
ILM.i.nae Parbery {1969}, the teleomorph of HoJLmocon.i.<l JLU.i.n
ae {von Arx, 1973a}. Parbery {1969} included A. 'LU.i.nae i n 
a separate fami ly, Amorphothecaceae {Eurot i ales} , a posit
ion accepted by Barr (1976}. Fennell {1973 } suggested a 
relati onshi p with the Herniphacid i aceae {Helotia l es}, and 
Redhead and Ma ll oc h {1977} placed it i n the Ophiostomatac
eae {their Endomycetaceae} where it has been retained by 
11alloch {1979} because its anamorph is simil ar to that of 
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AmbJLo•.iozyma . We are excluding AmOILphotheca from the Plec 
tomycetes for reasons qiven in t he discussion of the Ophio
stomataceae. It is probably a reduced discomycete as was 
sugqes ted by Fenne 11 ( 197 3). 

Am>(locaJLpM - - a mari ne f ungus t hat is thouqht by Malloch 
(1970b) to be a member of the Hypocreaceae or Nectriaceae 
(Hypocreales), although it has been placed in the Asoer-
gi llaceae or Eurot i aceae (Trichocomaceae here) by Fennell 
(1973) and Koh l meyer (1960; as P!ec.toti..ttu. ). Lack of an 
anamorph in A. eucephalo.Ldu Curr. hamper s establi shment of 
a c loser relati onsh i p with the Trichocomaceae. P!ec.toWu.~ 
Koh l m. i s considered a synonym (Kohlmeyer and Koh l meyer, 
1971) . 

Au.<x.<eUa-- accordinq to Muller and von Arx (1973) and 
Malloch and Ca in (197ld), An.<x.<eUa (Ca in , 196l b) is the 
c l e i stothecial counterpart of Get.a..iuo6p01La (Sordariaceae). 
Species illustrated by Cain (196lb), Udagawa (1965), Udaga 
wa, Furuya, and Horie (1973), Horie and Uda gawa (1974), 
Mukerji and Saxena (1974), and Fur uya and Udaqawa (1977) . 
Uecker (1979) has studi ed the the cytol ogy and ascocarp 
ontogeny in An.<X..:eUa endodon.ta Malloch & Cain. 

AtLi.X..:op6.iA-- treated here in the Onygenaceae (Onyqenales). 
Aphanoa.cu.~-- treated here i n the Tri chocnmaceae (Euroti

ales). 
Ap.i.n.U.ia-- treated here in the Arthrodermoideae of t he 

Gymnoascaceae (Onygena les ). 
Apodu.~--members of this genus have ovoid to cyl i ndri ca 1 

asci with an apica l pore. Malloch and Ca in (197ld) i nclud
ed A. deC..:duu.~ Malloch & Ca i n in the Sordariaceae. Von Arx 
(1975a) described a second species , A. oiUJZae DeCarolis & 
v. Arx, and s uqqested a relationship to Zop6i.eUa . 

Apo•pl•ae/L.iop6.i.6-- a synonym of Cephalo.tl•eca lq.v. l ac 
cordi no to Chesters (1934). l~al l och (1970b) discusses the 
genus in detail. 

ApoJto.th.ielav.ia- - treated here in the Cephal othecaceae 
(Eurotiales). 

Alutchn.<o.tu.~- - treated here in the Arachnioideae of the 
Gymnoa sc aceae (Onygenales). Species illustrated by Udaga -
wa (1963b, 1970) and Udagawa and Takada (1968). 

AJLaclmomycu-- treated here in the Onygenaceae (Onyqena
les ). 

Allacl~no.tl• eca-- treated he re in t he Arachnioideae of the 
Gymnoascaceae (Onygena l es ). 

AJtgynna-- treated among the genera of unknown a ffi ni t i es 
by l~alloch (1970b). Allg>11111a po!yl•edJLon (Schw.) Morg . has a 
cepha lothecoid peri dium and, therefore, wa s pl aced in the 
Cephalothecacea e by von Hohnel (1917). r~alloch and Ca in 
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(1970b) excluded it fr om th i s fami ly, however, s ince they 
felt that peridial t ype wa s not a stab l e fa mily character. 
~1artin (194lb) found long, stipitate, broad ly cl ava t e asci, 
and two-celled ascospores i n ma terial grown in culture . 
Von Arx (197la) placed M.gynna . l ep.(do•phai!/Lia , Neo.tu.tud.i
na , Phe.udopiJae.o.t.JUcwn , and Tu.tud.ina i n the Testudinaceae 
as did von Arx and Muller ( 1975). Hawksworth and Booth 
(1974) treated the Testudinaceae as a synonym of the Zopf
iaceae and all of the above genera except A~tgy11na as syno
nyms of Zop6.£a . Further work must be done befor e affini
t i es of this gen us can be determined. Ainsworth ( l g7l) 
pl aced Aitgcflllta in the Meliolales . 

AltJ!Jtetto6pltat?JUt-- treated here in the Ascos pha era ceae (As
cosphaeraceae). 

M.tltJtadCVUM-- treated here in the Arthrodermoideae of the 
Gymnoa scaceae ( Onyqena 1 es ) . 

M c.oc.a.tva.tia-- treated here in the Onygenaceae (Onygena
les ). 

M colliU.za-- treated here in the Monascaceae (Ascosphaer
ale s ). 

A•co• c.feJtodvuna- - treated here as a synonym of Efaploomy
c.u (q . v .; see Trappe, 1979)(Elaphomycetales). 

A•co•pltae~ta-- treated here in the Ascosohaeraceae (Asco
sphaera les). 

AuX<tlltltllolt-- treated here in the Gymnoa scoideae of the 
r.ymnoascaceae (Onygena 1 es) . 

Bocku.~.ia-- treated here as a synonym of Mo~ta.~cuh (Monas
caceae; Ascosphaera 1 es) . 

Ba.t.iht.i.a- -a genus of uncerta i n affinities (see also Ma l 
loch, lg70b). Ba.t.iht.i.a annu.Upu (Mont . ) Ciferr i has a 
cephalothecoid peridium and , therefore, was included in the 
Cephalothecaceae •enw von Hohnel (1917) when orig i na ll y 
described by Ciferri (1958). Ciferri proposed a monogener
ic tribe, the Batist i eae, because the ascocarp of B. amtu
Upu was woody and s t i pitate, and t he peridium was re l a 
tively thick, wherea s , other members of the fam i ly had car
bonaceous, sess ile ascocarps wit h a relatively thin perid
ium. 

Ba.t.tMil.ina- -cons idered a member of the Nectriaceae (Hy
pocrea l es) by Ma ll och (1970b). The sole species, B . .inc.fu•a (Berk. & Br.) Cl ements & Shear, is parasitic on asco
carps of TubeJt pubeJU.Lfum Berk. & Br. (Hawker, 1955). It 
was originally descri bed as a subgenus of 1/ypoc.ilea . 

Se.t.t6.ia-- treated here in the Ascosphaeraceae (Asco
sphaeral es) . 

BombaJt.d.ia-- a member of the Sordariaceae accordi ng to 
Mu ll er and von Arx (197 3 ) and Lundqvist (1972). The c leis-
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tothecia are clavate and the asci are typically sordariac
eous. 

Bootl..<e.Ua-- according to von Arx (1974b , lg7Sa), Booth
.i.e.Ua Lodhi & Mirza (1962) is a synonym of Tll-i~av.i.a . 

B!f&6 oa.lcuo-- treated here in the Arachnioideae of the 
r.ymnoascaceae (Ony~ena 1 es). 

Btr••ochtamt(&- - treated here in the Tri chocomaceae ( Eurot
iales). 

Cap&uto.theca- -considered a qenus of unknown affinities 
by Malloch (1970b), although he sug~es ted a possible relat
i onship to the Pseudeurotiaceae. Von Arx (1974b) consider
ed it a synonym of EmeM.cdtop6<.1. . 

Cllllo.dtecu--a genus based upon Ceplutlo.dteca pale.a;wm 
Rich. (Clements and Shear, 1931) and thought to be a possi
ble synonym of Cephalo.theca by Ai nsworth (1971 ). Malloch 
( 1970b) could not locate herbarium material and, therefore, 
was not abl e to place the genus. 

ClVlpen.tetu-- treated here as a synonym of Eupe~f-ici.UU<m 
lq . v. ) (see von Arx, 1974b). 

CeUi.d.i.a- -a mono typi c genus, CeUi.d.i.a dupti.ci.&poJUt 
Janse, was synonymized with Zop6.i.a by Halloch and Cain 
(1972a) and retained there by Hawksworth and Booth (1974). 
Hawksworth (1979) recognized CeUi.d.i.a as a genus of the 
Tes tudi naceae. 

Cenococcwn- - treated here as the anamorph of Elaplwmycu 
(Trappe, 1971). The mycorrh i za 1 mant 1 es of the anamorphs 
and teleomorphs are i dent i cal . 

Cephlltotlteca-- treated here in the Cepha 1 othecaceae 
(Eurotiales). 

C<?.IUt.toCllllp.i.a-- inc l uded in the Eurotiales by Clements 
and Shear (1931) and Ainsworth (1971); although c l eistothec
ial, ascospores of C. cactoJtWll Rolland (1896) are muriform, 
a characterist i c that best places this genus i n the Loculo
ascomycetes (Luttre ll , 1973). 

C<?.IUl.tocy&ru-- treated here in the Ophiostomataceae (0 -
ohi ostoma tales ). 

C<?.IUt.tocy•top6i.6-- treated here i n the Ophiostomataceae 
(Ophios toma tales). 

Chade6aud.i.a--originally pl aced in the Ophiostomataceae 
by Feldmann ( 1957) and recently tra nsferr.ed to Ha l osphaer
iaceae by Kohlmeyer (197 2). See the discussion under Oph i
ostomatales for detai l s. 

Cltadej(aud.i.e.Ua-treated here under the Chadefaudiellaceae 
(lli croascales j . 

Chae..tomi.d.i.wn- -a member of the Chaetomiaceae cl assica ll y 
def i ned as producing cl eistothecia with ha irs. It was com
bi ned >~ith Tll-i~av.i.a lq.v.) by Ma l loch and Cain (1973a) but 



but Clzae.tom.i.di.um was retained as a sepa rate genus by von 
Arx (1975a) based on differences in peridial wall ce ll s , 
ascospore morpho 1 o~y, and presence of ascoca r p hairs. Von 
Arx (1975a), who provided a key to s i x spec ies , consider s 
Cltae.tamid.iwn to be the c lei stothec ial counterpart of Chae
.tamiwn. New spec ies have been described by Lodha ( 1974a) 
and Benny (1980), and i ll ustrations have been provided by 
Furuya and Udaqawa (1975; as TILi.e.tav.i.a ). 

C lute.ta~M.taJtya-- treated here in the Tri chocomaceae ( Eu
rotiales). 

Cltae.to.t lteca- -treated as a genus of uncertain affiniti es 
by Malloch (1970b). Clta e.to.tlt eca 6Jtag.i.UI. Zukal wa s trans
ferred to Cephal.o.theca by Fischer ( 1897). 

57 

Ctw.tobombaitd.ia--desc ribed by Mirza in 1968 but consid
ered a synonym of TILi.p.teJto~polte.t.ea. (q . v. l by r1alloch 
(1970b). 

cte.w.to~oma--desc ri bed by Ha rk ness (1 885) but cons idered 
a synonym of Eme.ILi.ce.Ua by Peek and Solheim (1958). 

Ctw.to.theca--descri bed by Zuka l (1890), but according 
to Ainsworth (1971) i t is a synonym of Pteoopoita. 

Ctw.to.the.teboiM-- the type , c . t l.ip.igo"e"~.W Malloch & 
Cain, was placed initia ll y in the Thel ebol aceae (r1alloch, 
1970b) , l ater in the Eoterfeziaceae (r1allocn and Cain, 
l g7 l b), and eventually in the Pyronemataceae (Malloch, 
197g). Samuel son and Kimbro ugh (1978) have shown that Tlle
iebo( M is related mor e c l osel y to the Locu l oascomycetes. 
We wou 1 d exc 1 ude Ctw.to.the.teboiM from t he Pyronema ta ceae 
based upon recent cytolog i cal a nd ultrastructura l evidence 
(Samuel son and Kimbrough, 1978) although Jeng and Krug 
(1976) still retain it in the The l ebol eae of the Pyronema 
taceae. 

CotLi.oclute.tid.ium-- the c leis tothecia l counterpart of Con
.i.ocltae.ta of the Coniochaetaceae (Sordaria l es) according to 
Ma ll och and Cai n (197 l b) and von Arx (1975b). Von Arx 
provi des a key to species and ill ustrations of species are 
given in Udagawa and Furuya (1975). 

Comt~.i.a-- treated here i n the Cepha l othecaceae (Eurot 
iales). CotU!~.i.a Malloch (1974a) is a monotypic genus 
based upon P~eJ.tdelllt o.t.i.wn ll.i.U.to•Li..i. Booth ( 1961 ) . 

CopitomycM--descri bed by Lundqv i st (1967) and included 
in the Sordariaceae . It is c l eistocarpous with c lavate, 
evanescent asci that lack an ap i cal r ing, and contain one 
to three warty, dar k ascospores. 

COJtyllMCtt-!- - based upon TILi.e.tav.i.a ~ epedotLiwn Emmons, the 
ge nus as concieved by von Arx (1973b) ha s a dark cleisto
thec i al wall of irregular, thick -walled, flattened cells , 
ascospores with two germ pores, and a Cltlty6 o6pa1Li.wn or Se-
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peda~ti.um anamorph . Von Arx (1975a) later added another 
species, C. <~Whu.l (Dade) v. Arx, and provided a key to 
the four spec ies recognized . 

CoJtyna.~ce.Ua--members of this qenus produce ascospores 
with de Bary bubbles, wall s with thi c kened ends perforated 
by a germ pore, and a l ight colored cleistothec i um covered 
with dark hairs. The genus is based upon a sing l e species, 
C. ltwn.£cola v. Arx & Hodges (von Arx, 1975a) . Additional 
species have been pl aced in COJtyna.~ce.Ua by von Arx (1975b) 
and Udagawa and Ueda (1979) . I t has sordariaceous affini
ties and appears to be related to Tlt.i.elav.i.a. 

CJtep.i.nula-- treated here as a synonym of Cepllllto.tlteco. 
(Malloch, 1970b; Ainsworth, 1971). 

CJtyp.teudoxyla--treated here in the Cephalothecaceae (Eu
rotiales) . 

C.tenomycu- -treated here in t he Arthrodermoideae of the 
Gymnoascaceae (Onygena 1 es). 

Vo.c.tytomycu-- treated here in the Trichocomaceae (Eurot 
iales). 

DeJtdJtMpltae~to.-- trea ted here i n the Dendrosphaeraceae 
(Onygena 1 es). 

Dex.telt.i.a-- placed in the Eurotiales by Clements and Shear 
( 1 gJl) . It produces e 1 ongate, septate ascospores, and the 
asci appear to be bitunicate; all chacteristics suggestive 
of the Locul oascomycetes. 

V.i.clthwta-- trea ted here in the Tri chocomaceae (Euroti 
ales). 

V.i.clw.tomomycu-- treated here in the Onygenaceae (Onygen
ales). Illustra tions provided by Uda gawa (1970) . 

V.i.dtpn.i.wn--a synonym of 0Jtb.i.cula lq.v.) according to Mal
l och (1970b) . 

V.i.elt.ti.omycu-- treated here in the Onygenaceae (Onygena 
les). 

V.i.plogelah.i.no..lpoJta--descri bed by Cain ( 1 g51 b) for a sor
dariaceous species that produced nonostiolate ascocarps. 
An addit i onal spec ies wa s proposed by Udagawa and Horie 
(1972b), and illustrations were provided by Udagawa, Furu
ya, and Horie (1973). 

V.i.plo<~ .teplta ttu.~-- a synon~m of EmeJt.i.ce.Ua (q. v. ) according 
to Raper and Fennell ( 1965). 

V.i..!M.t.i.ctt.ta.tu.~-- treated here as a synonym of Att.aclut.i.o.tu.l 
(von Arx, 1977b). Originally descri bed by Orr (1977c). 

Eclt.i.uopodoopoJto.--thi s genus, proposed by Robinson ( 1 g7o), 
is close l y a l lied to Zop6.i.e.Uo. (Sordariaceae ) according to 
von Arx (1974b). New species were descri bed by Hor i na ga e.t 
al . (1978) and Jong and Davis (lg74), and illustrations 
were provided by Uda gawa , Furuya, and Horie (1973). 



Edyuil.la-- treated here in the Tri chocomaceae ( Euroti a
les). A synonym of EuJto.Uum iq. v.l according to Samson 
(1979). 

E.tdameUa--trea t ed here as a synonym of !lyxo.t!Li.cl•um 
(Orr 11-t ai.. , 1963c). althouqh it wa s reco9ni zed as a valid 
genus by Benjami n (1956a). 
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Eiona.- -a cl eistocarpous marine genus found in Denmark 
and described by Kohlmeyer (1963). The top of the ascocarp 
deli quesces and it appears apothecoid at maturity. The 
ascospores have hyaline appendaaes at their tips (Kohlmey
er , 1968). Malloch (1970b) included the genus i n the Halo
sphaeriaceae althouah Kohlmeyer (1972) did not place it 
there when he revised the family. 

Efapl!omycu--treated here in the Elap homycetaceae (Ela
phomyceta 1 es). 

Heu.tlt<?JulhCu.l -- in our opinion this fungus i s a reduced 
discomycete close to Ah codumu.~ (Pez i za les ; Jeng and Ca in, 
1976b). even though it has normally been placed in the Gym
noascaceae. Species illustrated by Udagawa and Horie 
(1975). E.feu.tltiVI.a.lcu.\ was described by von Arx (1971b) and 
additional species were proposed by van Emden (1975). Huang 
(lg75) , and Samson and Luiten (1975). A member of this 
genus was made the type of Hemi.a.\co~pa!Uum and included in 
the Hemiascomycetes (Batra, 1973; see al so the discussion 
under the Gymnoascaceae). 
Em~eUa-- treated here in the Trichocomaceae (Euroti

ales). 
E"'e!Uce.Uop~.i..\-- treated here in the Cepha 1 othecaceae 

(Eurotiales). It ha s had from two to nine spec i es recog
ni zed (Malloch and Cain, 1970b; von Arx, 1974b). Illustra
tions provided by Udagawa (1963b). 

Emmon.&ieUa--treated here as a synonym of Ajeilomycu 
(McGi nni s and Katz, 1979). 

fu.tiVI.ocMpu.&-- treated here in the Mi croascaceae (Mi cro 
asca l es). 

Eo.t:IVI.6ezio--a genu s based on E. p<~~~a.~Wca Atkinson 
(1902) was found parasit i zing a coprophilic so .. d<lllio. It 
produces ma ny clavate asci enclosed in a thin, membranous, 
undifferentiated peridium. It wa s made the type of the Eo
terfeziaceae (Atkinson, 1902 ), a family later expanded by 
Malloch and Cain (197lb) to include Cte.U. .to.tl•elebol«.~ , La.~ 
.i.obotidium, /.Li.c .. oeuJto.Uwn, O• bicu.fa , and Xe/lomycu. Hal
l och (1970b) had i nitia ll y placed t hese taxa in the Thele
bol aceae but subsequently they have been tra nsferred to the 
Pyronemataceae (Jenq and Kru9, 1976; Malloch, 1979). A 
second species was described by Jeng and Cain (1976a). Fi
nal di s position of this qenus wi ll await the publication of 
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additional data on cy tology and development. 
Epltemvwn.~~- - a genus described by van Emden ( 1 g73) 

that i s characterized by the fo rmation of one-celled, brown 
ascospores with germ sl its, a cleistothecium with a pseud
oparenchymatous peridium, and a Ve.-"Lt<c.i.U.Uun- like anamorph. 
Van Emden placed Epltemvwn.~~ in the Eurotiales but noted 
its similari ty to the Coniochaetaceae. VonArx (1975a) 
stated that t he anamorph was typical of that of a number of 
spec ies of Nec..t!Ua , but was not able to determine the rela
tionships of Epl•emeJtoa.~cu.~ . We agree with Malloch' s (1979) 
placement of t hi s ta xon in the Coniochaetaceae. 

E~temodo.tlt.i..l -- this monotyp i c genus, proposed by von Arx 
(1975b), was based upon Th.i.<1.lnv<.tt angul<wt Oas. It differ
ed from other spec i es of Tlo.i.<1.la.v.i.a in producing tuberiform 
c le i stothec ia and ascospores without germ pores. t1alloch 
and Cain (197Ja) di d not i nc lude E1temodo.tlt.i.6 angu.iM.i.6 
(Das) v. Arx in Th.i.elav<.a nor did they s tate where it 
should be placed. 

Eupe~Li.c.i.U.Uun-- treated here in the Trichocomaceae (Eu
rotiales). Species illustrated by Udagawa (1965 as CM
pen.tef.u , 1968 , 1970). Udagawa and Awao (1969), Udagawa 
and Horie (1972c , 1973a, 197Jb , 1974 ), Udagawa and Takada 
( 1968) , and Udagawa , Furuya, and Hori e ( 1973) . 

EWloph.i.wn-- treated here in t he Ophios tomataceae (Ophio
stomata l es) as a synonym of Oplo.i.o• .toma. 

EuJto.t.i.e.e.ta--a s¥nonym of AUuclteJt<.a (q.v . ) according 
to Ainsworth (1971) and Malloch (1970b) . 

EUilo.t.i.op•.<.. Cost. --a synonym of AUud•elt.i.a according 
to Ainsworth (1971) and Malloch (1970b). EWlo.ti.op•.<.. 
Karst. is a possible member of the Eurotiales (Ainsworth, 
1971). 

EuJto.t.i.um-- treated here in the Trichocomaceae (Eurotia 
les). 

Fa.i.ltma•Li.a-- the type spec ies, Fa.i.ltma•Li.a •.i.ngu.l<VLw Sacc. , 
was found to be identical to Hi.e~ton.~c u.~ dogue.t.i..i. Moreau and 
Malloch and Cain (197lc) c hanqed the name to M.i.Citoa.~cu.~ 
•.i.ngu.l<VL.<.. (Sacc.) Malloch & Cain. Von Arx (1975c) also 
accepted M. •.i.ngu.iM.i.6 as a valid species in his monograph 
Of /.l.i.CitOa.ICu.l . 

Fa«<lel.i.na-- treated here in the Pithoascaceae (~\icroas 
ca 1 es) . l euconeUilO•poM elonga..ta Udagawa & Furuya was 
transferred to FauJtel.i.na by both von Arx (1978) and Furuya 
(1978). Although the new comb inati on is credited to Furu
ya, as FaWle.Una elonga.ta (Udagawa & Furuya) Furuya, there 
is some question concerning which publication ha s priority 
(see Index of Fungi 4(1 8) : 564. 1979). 

Femte.Ui.a-- treated here in t he Trichocomaceae (Eurotia -



61 

les). 
Fle.U. I•ImiUa Auerswa ld--according to Cain (196la) this is 

a synonym of Pl!.e.u.~.i.o. !q . v.). 
Fl!.agohphael!..i.o.- - treated here in the Cephalothecaceae 

(Eurotiales). Illustrated by Eliassen (1971). 
Ga.tactomycu--according t o Redhead a nd 'lalloch (1977) 

this qenus is a member of the Onygenaceae that 1 acks an as
cocarp . Two species are inc luded tha t were previo usly des
cri bed in Endomycu, E. geo.tll.icluun and E. Jtce 6'-<.. These 
fungi were both trans fer red to V~poda.cM by von Arx 
(1977a). 

Ge~~m.~Utohpol!.a- -accordi ng to Lodha ( 1978) t his monotypi c 
genus, based upon TILi.etav~a •avOI!.tf~ Booth, be l ongs in the 
Conioc haetaceae (Sordariales; 11a ll och and Ca in , 197ld) . Von 
Arx (1 975a) earlier had t r ansferred T. •avoJty~ to Co.Uo
clute..UMwn (q.v . l but Udagawa and Furuya (1979) cons ider 
GeJtm6l.UO..IPOI!.a to be a valid genu s. 

Gu.Uei.vunond.i.o. Baud . --a member of the Euroti a l es accord
ing to Ainsworth ( 1971). It produces paraphyses and l ong 
s tipitate asci f r om a basal hymenium, and dark ascospores 
(Boudier , 1904); all characters suggesti ve of t he Sordari
aceae. Malloch (1979). however, pl aces t he genu s in t he 
Ascobolaceae (Pezizales). 

Gtpnt!Mcetta-- treated here as a synonym of GymnoMc.u. !q. 
v.l. VonArx (1977b) be li eves that t he type, Gym,a6celta 
auJuUJ.ti.aca Peck, is identica l to GymnoMCu.6 l!ee.&~.U.. Orr, 
Ghosh, and Roy (1977) transferred three species of Al!.ach•Li.
o:t.u. (q.v.l to G!fln"Mcelta . 

G!flnt!Oa6coU eu..l -- treated here as a synonym of GymnoMcM 
(q.v.l according to von Arx (1977b) who spe ll ed the name 
Gymnoa6co~du. G!f'"noa6coMe.u. was originally desc ribed as 
a mo notyp ic genus by Orr , Roy , and Ghosh (1977) . 

G!J'"nOa6cop6~-- a member of t he Eurotiales according to 
Ai nswor t h (197 1). 

G!fl"t!Oa6CM-- treated here in t he Gymnoa scoi deae of the 
Gymnoascaceae (Onygenal es). Speci es illustrated by Udagawa 
(1963b, 1966). 

G!fl"noewwUwn-- t r eated here as a synonym of Edyuilta !q. 
v.l( see lalloch and Cai n, 1973b). VonArx (1974b) and Sam
son (1979) bel ieve, however, that G!f'"t!DewwUum is a syno
nym of EuJtoUwn (q.v.l. 

HamiQel!.a-- treated here in the Trichocomaceae (Euroti a
l es). Species illustrated by Udagawa and Hori e (1972c) and 
Udagawa and Takada (1967 ; as Talal!.omycu ). 

Jlap•~do..lpMa-- treated here in t he Cepha 1 othecaceae (Eu
rotiales) . 

HMpezomycu- - treated here as a synonym of Chae:to..lal!.tol!.-
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ya (see Malloch and Cain, 1973b ; von Arx, 1974b; Samson, 
1979). 

He.teococcwn--Malloch (1970b) placed the qenus in t he 
Nectriaceae. Two species, H. aUIID.o..Uacum J~rg. and H. ja
ponue Tubak i have been desc ribed, both hav ing two-ce ll ed 
ascospores. We restri ct the Pl ectomycetes to thOse taxa 
that produce uni celled ascospores. 

llemi<u.co<~po.Uwn-- treated here as a synonym of Eteu.tlz eA 
MCM (von Arx, 1971b); see t he di scussio ns under the Gym
noa scaceae and Eteu.tlzel<n<~cM in thi s section. 

HemicMpente.tu-- treated here in the Trichocomaceae (Eu
rotial es). Species i ll ustrated by Uda gawa and Takada 
(1971) . 

Hemi<la-'Ltoltya--treated here in the Trichocomaceae (Eurot
ia l es). Hemi<la-UoJtya Rai & Chowdhery (1975) cl osel y resem
bles IJeo<~a-'LtoJtya lq .v. l . Samson (1979) be li eves that Hemi
<~a-Uoltya may be based on a mi xed culture , one component of 
whi c h he identified as Neo<~a-'LtoJtya 6i<lche!Li (Wehm . ) Malloch 
& Cain. Mo re study is needed in ord er to confirm Samson's 
observation. 

Hexagone.tta--accordi ng to Ainsworth ( 1971) this genus i s 
a member of the Eurot i a l es. 

HonoJta.tia--a synonym of Pltett4¢.ia according to Ainsworth 
(1971 ). 

l nzengaea--a synonym of Emel<.ice.tta (q. v. ) according to 
Ra per and Fennell (1 965). 

Ke~<a.titzopltyton-- treated here in the Onygenaceae (Onygen
a les) . 

KeJttLi.a-- t reated here in t he l·li croascaceae (Microascales~ 
l t i s the cl ei stothecia l coun terpa rt of Pe.t.IL<e.ttid.iwn (q.v.) 
(see Ma ll och and Cai n, 197 l c ) . 

Kuelut.ie.tta --treated here as a synonym of A~taclmo.tlteca 
(q.v.l(von Arx, 1977b ). 

laa.~iomycu--accord ing to Ainsworth (1971) this genus is 
a member of the Euroti al es. Malloch ( 1970b), however, 
found ostio l es in the type materia l of l«M.iomycu miCJto
<~ cop.icM Ruhl and excluded i t from hi s studi es. The asco
carps resembl e those of CeJta.toHoma cau.Uncota Fck l . 

la.~.io botid.ium--ori gina ll y pl aced in the Thelebolaceae by 
Ma ll oc h (1970b) but the genus was later pl aced in the Eo
ter feziaceae by Malloch and Cain (197lb ) . la.~ .i obe tid.iwn ~<as 
recently transferr ed to the Pyronemataceae by Jeng and Krug 
(1976 ) . Although initially monotyp i c a second species , L 
oltb.ictLto.idu Mal l och & Benny ( 1973) , was described 1 ater . 

l e.io.tlzec.ium-- t r eated here in the Monascaceae (Asco
sphaera 1 es). 

leuconeuJto<~po~ta--trea ted here as a member of the Locul o-
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ascomyce tes . l euco••e«Aoopo!Ut Mall och & Cain ( 1970b) was 
or i 9i na ll y described as a monotypi c member of the Pseudeu
roti aceae ( =Cepha lo t hecaceae here). based upon EUAOti.wn 
pu.f.d.vvwnum flint. A second species , L. e.touga.t.a Uda gawa & 
Furuya ( 1973), was added t hat has s ince been trans ferred to 
FaUAeUua lq. v. I by two a uthors (von Arx, 1978; Furuya, 
1978 ) . 

l euco.!pllal'.IUt- - treated here in the Cephalothecaceae (Eu
rot i al es). 

leucotl~ec.iwn-- treated here in the Onygenaceae (Onygena
l es). 

l ev.i..! po!Ut--according to Malloch (lg7Qb), l. teJVLi cota 
Rout. i s a synonym of P.~eudeww.tium zoua.tum van 8eyma. 

LU.Upt<.ti.a- -Ma lloch and Cain (1972a) consider LUUput.Ut 
(Hughes, 1gs1 ) to be a synonym of RoumegueJt.ie.Ua {q . v. l. 

lopl!o.tlt.idtu.~ - -treated here in the Microa scaceae (Micro
ascales) . Spec i es illustrated by Furuya and Udagawa (l g73). 

MaCJtonodu.~-- treated her e as a synonym of Gymuoa.! cM lq . 
v. l( see von Arx, 1g77b) . Orr ( 1g77 a) proposed lla CJtonodu.~ 
for a species with swo ll en peri dial septa (as in AuxM.tltllon, 
q. v. I. but with different ascospore morpholoqy and append
age branchinq . Orr prov ides a key to the spec ies of both 
AuxMtlvwu and llaCJtonodM. 

llaguM.ia-- a synonym of KvuLi.a accord ing to Benjamin 
(lg56b). 

llallclta.Ue.Ua-- accordinq t o von Arx (197lb). Hawksworth 
and Booth, and Hawksworth ( l g7g), this qe nus is a synonym 
of Tu.tud.i.na 

lfe.tan oca.Jtpu.~ --a genus created for Mylt.iococcwn a.tbomycu 
Cooney & Emer son, a thermophili c , cl ei s tothec i a 1 ascomycete. 
Althou 9h M. a.tbomycu was transferred to Tlt.ie.tav.ia {q . v . I 
by Ma lloch and Ca in (1972a), von Arx (lg7Sa) says that it 
i s not re l ated to e ither Cltae.tomi.d.<.um or Tlt.ie.tav.ia . Von 
Arx p 1 aced Mylt.iococcwn a.t bomycu in a genus o f its own, 
Me.tauocaJtpM, that appears to be re 1 a ted to mel'!bers of the 
Sorda ri aceae . 

Mu ophe.U.ia--placed in the tribe Mesophellieae of t he 
Elaphomycetaceae by Dodge (lg2g). Accordinq to Dring 
(lg7 3) , however , it belongs in the Gasteromycetes (see our 
discussion under the Elaphomycetales ). 

l l.icJtOa.ocu.~-- treated here in the Microascaceae (Mi croas
ca l es). Species illustrated by Uda9awa and Awao (1969) and 
Udagawa (lg62, l g63a). 

l l.iCAoeUAO.tiwn- - the type , /. I~CJtoeUAO.ti.um a.tb.i.dwn Gha ta k 
( lg36), was first isolated as a laboratory contaminant. I t 
wa s pl aced in the The l ebolaceae by Malloch (lg7Qb) and la 
ter tra nsferred to t he Eoterfeziaceae (Mal l och and Cain , 
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197lb). The ascus arises directly f rom an ascogonial ce ll 
and it is pers i stant as in members of the Thelebolaceae . 
Von Arx (1974b). however, considers M<.CJWeuJto.tiwn and XeM
myeu to be synonyms of Mona.~ c<u, Recently, Jeng and Krug 
(lg76) and Malloch ( lg7g } placed other Eoterfez iaceae, in 
cluding ~t.i.CiloeWto:Uum , in the Pyronemataceae (Jeng and Krug 
pl ace these fungi in the tribe Theleboleae of the Pyronem
a taceae). 

~t.i.Cilo.theuum-- the cle i stothecial counterpart of Me.ltuw
<>poJUt accord ing to Muller and von Arx (lg7J). Von Arx 
( l g7Jb) cons idered it a synonym of Me.ltuw<opoJUt , although 
Udagawa and Takada ( l g74} noted that other than the lack of 
an ostiole also there are differences in spore ornamentat
ion. Udagawa and Cain (lg69) and Hawksworth and Udagawa 
(1977) monogra phed the genus and the l atter authors provid
ed a key to species. We retain ~LiCilo.theeium in the Melano
sporaceae (Sphaeriales). Species were illustrated by Horie 
and Udagawa (1973b) and Udagawa and Horie (197lb). 

Mona.~eu.~--treated here in the Monascaceae (As cosphaeri
al es). 

lltJCO!Wid..U-- initially i ncluded in the Pseudeu rot i aceae 
(=Cepha l othecaceae here) when ori ginally described (Malloch 
and Cai n, 1970b). It produces two- celled ascospores and, 
therefore, the genus does not fit into t he Plectoii\Ycetes as 
we define them . Probably a member of the Hypocrea l es (see 
the discuss i on under the Cephalothecaceae for details) . 

llyeogafu--accordi ng to Hughes ( 1951 ) thi s genus is a 
synonym of Oilb<.eu.t.a lq .v. ) . Malloch (1970b) gives a com
pl ete li st of Myeoga.fa spec ies and their synonyms. 

llyeoll.l!ynehidium--described by Ma ll och and Cai n (197lb) 
for a cleistothecial fu ngus with three - spored asci that are 
encl osed in a membraneous enve l ope (as in the Ascosphaer
aceae) and two - ce ll ed ascospores. Malloc h and Cain cons i d
ered Mye011.l1yneh.idiwn to be the cl eistothecial counterpart 
of Mye011.hy>tchu.~ (Hypocrea l es)(see Breton a nd Faurel , lg67; 
Rogerson, l g7Q). Some taxa in both genera have t hree
spored asc i. Two- ce l l ed ascospores, however, are alien to 
the Pl ectomycetes as we define them. 

llyll..i..Uiwn--a synonym of Gymnoa.~eu.~ according to Kuehn 
( Jg5g). 

ly.U:oeoceum--accordi n~ to Malloch ( ]g7Qb) the type spe
cies , M. ptUtecox Fr ., has never been shown to have produced 
ascospores. lfy.'l.i.ococcum a.!bomyeu has s ince been trans
ferred to lle.ta><OcMp<U lq. v.) by von Arx (lg75a). 

Myxorudlttlll--treated here in the Gymnoascoideae of the 
Gymnoascaceae (Onygena 1 es). Kuehn ( ]g5g) recogni zed nine 
species , whereas Orr e.t a! . (lg6Jc) treat seven species i n 
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their mono~raph. Malloch (1979) be li eves that My<o.tM.chwn 
occupies an isolated position in the Onygenaceae (inc l uding 
the Gymnoascaceae) and he has considered putting it, along 
with To<oruchwn, T!Upedo:t./!.i.cluun, and By M<U>cu.6 lq.v.l , in 
a separate famil y or treating it as a reduced member of t he 
Pseudeurotiaceae (the Cepha 1 othecaceae here). Species il 
l ustrated by Udagawa (1963b). 

1/amU:zz.ta-- treated here in the Arthrodermoideae of the 
Gymnoascaceae (Onyqenales). 

IIMM.tmheUa-- treated here in the Arachnioideae of the 
Gymnoascaceae (Onygenales). 

Neogymn.omyc.M--treated here as a synonym of GymnoMc.u.6 
as s uggested by von Arx (1974b). It wa s ori ginall y des
cribed by Orr (1970). 

Neo6MtoJLya--treated here in the Trichocomaceae (Euroti
ales). Species illustrated by Udagawa and Kawasak i (1968; 
as S<VLtoJLqa I . 

Neo.tu.tucUntt ·- t he t.vPe. Neo.tu.tucUua lllMati.t Segr. & 
Oest. , i s the cause of a mycetoma. VonArx (1971a) includ
ed it in the Tes tudi naceae . Hawksworth and Booth ( 1974) 
transferred the spec i es to Zop6.i.a lq. v.), but later Hawks
worth (1979) recognized Neo.tu.tudi.na as a genus of the Tes
tudinaceae. P6 eudophaeorucltwn and P6eudodeti..tl.ciU:a lq . v . l 
are synonyms. 

NeoxeuophLea--treated here i n the Onygenaceae (Onygena
ales). 

Nepllll.o6pOJLa- - a synonym of lti.CJto<U>ctl<l {q. v. J according to 
von Arx (1975c). 

N.tgJLo6abu.twn--treated here in the Cephalothecaceae (Eu
rotia l es). 

Onygena--treated here in the Onygenaceae (Onygenales). 
O~tqgeuop6.i..! -- this genu s be lonqs in the Eurotial es accor

ding to Ai nsworth (1971 ) . I t i s reported to be synonymous 
with EuJLOUwn cUpfoc</6.t.i..! Berk. & Br. (Petch, 191 2). but 
'~a lloch (1970b) says that E. cUpfocy6.t.W is not a spec i es 
of EUJLO.t.iwn . 

Opli.io6.toma-- treated here in the Ophi os toma taceae (Ophi o
stomata l es). 

Onh.twla- - placed i n the Eoterfeziaceae by t1alloc h and 
Cai n (197 1b). the Peziza l es by von Arx (1974b), and the Py
ronemataceae by Jeng and Krug (1976) . The qenus was mono
qraphed by Hughes ( 1951) and ill us trati ons were prov ided by 
Udaqawa and Furuya ( 1972a) . 

Pec.t.tuo.tJLi.cl<wn-- treated in the Gymnoascoi deae o f the 
Gymnoascaceae (Onygena l es). 

Pet<.ic.itUop6.i..! - - treated here in t he Tricho comaceae (Eu 
rotiales). I llus trated by Udagawa a nd Takada (197 1 ). 
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Pe/I.WpoiLiwn-- a member of the Sphaeropsidales according 
to Cai n (196l a). 

Pe/I.Wtomium--a synonym of MiCJWMCUA according to von 
Arx (1975c). 

Pe.t<tto~pOitM-- treated here as a synonym of AIUtduLi o.tu.l 
(see von Arx, 1974b, 1977b). The three spec i es described 
by Ghosh e.t a.t. ( 1963) were trans fer red to Allilchnio.tw. by 
von Arx (1977b). 

Pe.tJUe.Ua-- treated here in the Mi croascaceae (Microasca
les). A synonym of lkCAOM C<L6 according to Lodha (1978). 

Pe.t~Lie.Uidiwn-- treated here in the Microascaceae (Micro
ascal es). 

Pe.tllomycu--trea ted here in the Trichocomaceae (Euroti
ales). 

PeyMuellulo.-- accordinq to Stolk (1955) this genus is a 
synonym of EmeiLiceU.o~.u . 

Pl,aeidium--a new name for l o.a.&.i.omycu proposed by Cl e
ments and Shear (1931). See Malloch (1970b) for a di sc uss
ion. 

Pl,aeo.tJLi.cllum--a cleistocarpous locu loascomycete with 
appendaged ascocarps and two-celled ascospores that Cain 
(1956b) pl aced in a new family, the Phaeotrichaceae. Other 
species described by Malloch and Cain (1972a) a nd Furuya 
and Udagawa (1975). 

P~omyxa-- a questionable member of the Eu rotiales ac
cording to Ainsworth (1971 ) . 

P.i.tlwM cM-- treated here in the Pithoascaceae (Mi croa s
cales). 

Ptee.to~- - a synonym of Aml{tocaJtpUA (q. v .) according 
to Koh l meyer and Kohlmeyer (1971). 

Pteu~toMcM--treated here in the Onyqenaceae (Onygena
les). 

Pltmhe.ttomyc~ -- treated here as a sy nonym of AIUtcluLio tu.~. 
The type species , P. f..U.toJta.~ Orr (1977c), wa s exami ned by 
von Arx (1977b) and transferred to AllilcluLiottt• as a new 
spec ies . 

Pontopotr.e.Aa~ · c reated for Spl1a e1t.i.a bUUilb.ina..t.a Our. & 
Mont. by Kohlmeyer (1963). 11alloch and Cain (1972a) trans
ferred Pon topolteia to Zop6.i.a lq . v . I where it is s ti 1 I re
tained by Hawksworth and Booth (1974) and Hawks~orth (1979). 

PJteM~.i.a-- i nc l uded in the Spororm i aceae ( Pl eospora 1 es, 
Luttrell, 1973; Melanommatales, Barr, 1979b). Monographed 
by Cain (196la) and s ho'm to have a Pe•o~polta - type centrum 
by Kowa l s ki ( 1965. 1966) . 

Pit•M•.i.eUo--created by Lodha (1978) for species of 
PJteM~.i.a with ascospores 1 acki ng germ sl its. Von Arx 
(1973b) transferred those species to Wu.tl!.ltdyke.Ua (q . v. ) . 
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P• eudetv'to.Citun- - treated here in the Cephalothecaceae (Eu
rotiales ). Species illus trated by Udagawa (1965). 

P&~ tu1oMachn.iotLU·· treated here as a synonym of Alt.nclut.i
o.tu.6. Various species have been transferred to AmawwMcu-6 
and AJU<dm.i.otw. , or t reated as synonyms of species of A
~aclut~o .t.w. and NtV~M.i.mlr e.Ua (von Arx. 1971b). Maintained 
as a valid qenus by Orr, Ghosh . and Roy (1977). 

P .. uwrlog • (ttlt i OMCU6~ · treated here in the Gymnoa s coi dea e of 
the Gynnoascaceae (Onygena 1 e s ). 

P•eudoplraeotlr.i.drwn--a synoqym of Neo.tutudiua lq.v . ) , a 
~enus i n the Testudinaceae (von Arx, 197 1b ; Hawksworth, 
]g79 )' 

Pt~do•pvuna-- a c l eistocarpous member of the 11el ano
sporaceae with two species or i ginally escribed in M.i.clto
tlrec.i.wn ( Kru~ and J eng , 1979). A key to species i s pro vid
ed by Hawksworth and Udaoawa (1977, as llic.~totlrec.i. wn ). 

Putv~a--a cle i stocarpous member of the Xyla r iaceae 
(Malloch and Rogerson, 1977) . 

Pyc.n.i.~oplr o.a- -considered a synonym of P~tew.•~a lq . v. ) 
by Cain (196la ) and Malloc h ( 1970b). VonArx (1974b) and 
von Arx and Mull er ( 1975), however, cons i der it a synonym 
of Wu.te~tdyke.Ua lq .v. ) . Species illus trated by Mukerji and 
Saxena (1974). 

Rec.lt.i.ng~e.Ua-- a fun gus recentl y transfe rred to Zop0.i.a 
(Hawksworth and Booth, 1974) but it is now recogn i zed a s a 
disti nct genus of the Testud inaceae (Hawksworth, l g79) . 

Re rr.t.poM-- treated here in the Arachnioideae of the Gym
noascaceae (Onygena l es). 

Rhexotlrec.i.wn-- t hought to be re l ated to Eltemomyc.u and 
p 1 aced in t he Er emoii\Ycetaceae by 1-la ll och ( 1979). Like Elte
momyc.u bUa.te-'ta.U6 Ma 11 och & Cain, Rlr exo tltec.i.wn gtobo6wn 
Samson & Mouchacca (1975b) has simil ar ascospores , cl e i s to
thecial ontogeny . a nd manner of spore liberation. 

RhtJ.t.i.do•po.a- -a membe r of the l~elanosporaceae whose 
type, R. te t~Mpolta Jeng & Ca i n ( 1977) produces cepha 1 o
t hecoid peridi a and ascospores which are dark brown , one
ce ll ed, pt-odur.e a wrinkled wall, and two germ pores. Krug 
and Jeng (1 979) add t wo additional spec i es and prov ide a 
key to the species. 

R.idrorr.ia- -according to Hawksworth ( 1979) a mono typic 
genus of the Tes t udinaceae . The type s pec i es is di scussed 
in detail by Hawksworth and Boot h (1974) under Zop0.i.n vM
~o•poJUt (Baud . ) Arnaud . 

RoUarr~na-- we follow von Arx ( l g77b) in t reat ing thi s 
qenus as a no111en co 11 6tl6wn since it appears to be based upon 
t>10 fu ngi . a sta l k that i s the stioe of a sr.ra ll mushroom. 
and the ascocarp of a Nauuizzia and its Al.( cJW6pOII uu ana-
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morp h (Benjamin, 1956a ; Api ni s, 1970 ). According to von 
Arx , RoUaud.i.ua Hll6« Apini s (1970) is a synonym of Namt.iz
z.<a, but Orr & aL (1977), Roy & a.t. (1978), and Ghosh & 
a.t. (1979) say it i s identi ca l to P6~udoiVUlchn.i.otu.& ''!la.l.i.ow-
6polt«6. VonArx (197 l b, 1974b, 1977b) ma intains , however, 
tha t P. hya.Uuo6pOJtu.& i s ident ical to NMM.imhe.Ua pooueu-
6.i6 and cannot be synonymized with R. cap.Ua,tn. . 

Roumegu~e.Ua--a more recent name for UUi.pu.Ua Boud. 
according to 11alloc h and Cain (1972a ). Malloc h (1970b) 
placed t he genus next to ll e.teococcum lq . v. ) in the Hypo
creaceae in spite of t he former producing one-ce 11 ed asco
spores and the latter two-ce ll ed ascospores . Light-colored 
ascoca rps , one-ce ll ed ascospores , and a GUoclad.i.um ana
morph s uggests a poss ibl e r e l ationship of Rownegu~e.tla 
to the Trichocomaceae . 

RoyeUa--accordi nq to Ma 11 och ( 1970b) thi s genus may be 
a synonym of D.ichetomomyceA lq. v.). Roye.Ua Dwivedi (1960) 
wa s published wi t hout a Lati n diagno s is and, therefore , i s 
a uomeu nudwn. 

SagenoOM--trea ted here in the Trichocomaceae (Eurotia
l es) . 

SamaM6pOita-- according to Ainsworth (1971) this i s a 
member of t he Eurotiales . 

SM aphOJtwn- - a synonym of Peouc.UCi.op6.i6 according to 
Ainsworth ( 1971) and 11a ll och and Ca in (1972b) . 

SaJLtoltija- - treated here as a synon""' of Neo a.ltt01tya (see 
Malloch and Cain , 1972b , for deta il s). 

Sa.t«<tuomycu-- according to Gros l ags and Swift (1957) 
this genus i s a synonym of Em~c..Uop6.i6. 

Scl•ltocie.i6t a- - t r eated here in the Tri chocomaceae (Eu 
rot i a l es). 

s l,anMeUa-- treated here in the Arthrodermo ideae of t he 
Gymnoascaceae (Onygena 1 es) . 

Sphae~toMeonella-- treated here in the Op hiostomataceae 
(Ophi os tomata 1 es ). 

Sp.<itoma.&Ux-- treated here in the Arthrodermoideae of t he 
Gymnoa scaceae (Onygenales) . 

Spoltopho~-- treated here as a sy nonym of WMcup.i ..Ua 
(see von Arx, 1974b ; Ma ll och and Cain, 197 3b; and Samson, 
1979 ) . 

Spoitoltmi.efta- -a synonym of Plte«66.ia. lq . v. ) according to 
von Arx (1974b) . 

Sttb i><Vwmyce.& - -although orio i na ll y described as a member 
of the Op hiostomataceae (Hesseltine , 1953 ), we exc lude it 
f rom the family and suggest affi nities to the Loculoascomy
cetes. 

Sttuclw toMILOIM--treated here as a synonym of Pet!tomy-
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ee-L According to Samson (1979) , Subramania n (1972) based 
the genus on an invalidly publi shed anamorphic name. His 
publication appeared about two month s pri or to Malloch and 
Cain's (lg72b) description of Pe.Owmycu (see di sc uss i on by 
Malloch and Cain, l973b). 

Ta.lMomycu-- t reated here in the Tri chocomaceae (Euroti
ales). Species illustrated by Udagawa ( l 963b, 1966). 

Tutwull<t-- placed in the Pseudeuro tiaceae (Cephalothec
aceae here) by Malloch and Ca in (l970b) because it combined 
the characteristics found in two other genera included in 
the fa mily , lycoaJW.d!M and N.i.gll.oMbutum . VonArx (l97 l a) 
placed Tutudi.na in his new famil y Testudinaceae and Ha wks
worth and Booth (1974) placed the genus in sy nonYmy wi t h 
Zop6.i.a {q . v. I . 11ore recently, however, Hawksworth (1979 ) 
recoqnized Tu.tucUua as a va l id genu s. 

Tluulandi.a--ori gina ll y described as a member of the Gym
noa scaceae (Vardhanabhuti, 1959), it was l ater fo und to be 
a spec ies of Caudi.da (Orr and Kuehn, 1971 ) . 

Thwnoa.~cu.~-- treated here under the Onygenaceae (Onygen
ales) . 

Th.i.etav~a-- accordi ng to von Arx ( l975a ) t hi s ge nus i s a 
cleistothecial member of the Sordari aceae, although ma ny 
authors pl ace it in the Me l anosporaceae (Mu ll e r and von 
Arx , 197 3) or the Chaetomiaceae (Malloc h and Benny , 1973: 
11alloch and Ca i n, l973a). Malloch and Ca i n (l973a) treated 
Clra<>-tomi.di.wn {q . v. I as a synonYm of Tlo.i.etav.i.a , bu t von Arx 
says that these genera can be separated read i ly on oeridium 
structure, ascospore morpho logy, and ascocarp pu bescence . 
Spec ies are i llustrated by Udagawa and Takada (1967 \ , Uda
gawa and Horie (l972a), Ho ri e and Udagawa ( l 973a, l973b), 
and Udagawa and Muroi (1979). New spec ies have been des
c r ibed by Lodha ( l97~b) and Tansey and Jack (1975). ,Keys 
to spec i es are gi ven in the papers of 11alloch and Ca1 n 
(l 973a), Beljakova ( l 974a), and von Arx ( l 975a) 

Tll.i..tav.i.e.Ua- -accordi ng to von Arx ( l974b , l975a) thi s 
gen us is a synonym of Tll.i.etav.i.a . 

Toxo.tlt.i.duun--trea ted here as a synonym of Myxo.tlt.i.chwn 
{q.v. I. The type i s ba sed upon Myxot.ll.i.d1wn ca11c.tla.twn 
Phil. (von Arx , l974b). 

Tll..i.d10coma- - treated here in the Trichocomaceae (Euroti
a l es). 

Tll..i.chode.t<Mdl.i.a-- accordi ng to Malloch (l970b) , Tll..i.ch -
deti..Udl.i.a (Lundqvi st, 1964) is the ostiolate counterpart 
of Pl1aeotlt.i.d•wn. VonArx and 11uller (197 5) state t hat it 
is the ost iolate re l ative of both Pi•aeo.tlt.i.duun and Neo.tu
tudi.ll<t , and Barr ( l 979b) i nclude s all three ge nera in t he 
Phaeotri chaceae . 
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TJLi.clwmona.& cu.h- -a monotypi c ~en us , T. mttcopl!agu.h Jack son 
(1947), was found as a parasite on Colt.tiuwn con6tueti• Fr. 
and was pla ced by him in the Aspergillaceae (Trichocomaceae 
here). There is no family, however , in the Pl ectofi\Ycetes 
(6en6u Benny and Ki mbrough) in which th i s fungus can be 
placed. Based upon original desc riptions and illustrations 
(Ja ckson, 1947). the mechan i sm of fertilization resembles 
that fo und in LM .i.obot<c> mo11MCM Ki mbr. (Ki mbrough and 
Benny, 197B) but other features are remin i scent of the Mon
ascaceae, .i..e ., a reduced vegetative phase with a cell de
ve l oping into the ascocarp and the presence of a tricho 
gyne. Fresh mater i al will be needed to determi ne if asci 
are in fact produced, and if they are fanned, if Tlt.i.cltomon
McM i s related to any other known ta xon. 

Tlt.i.cho•cq.ta.te- - or Tlt.i.clw61<y.ta.Ce , treated here as a syno 
nym of Tlt.i.clwcoom (see Malloch and Ca in , 1972b). 

Tlt.i.p.telto6po~a-- a cleistothecia l counterpart of PodMpoM 
accord i ng to MUller and von Arx (1973). Tlt.i.p.telt06pOM Cain 
(1956c) i s maintained as a va li d genus by Lundqvist (1969). 
Malloch (1970b), and t~a lloch and Cai n (197ld), but t~Uller 
and von Arx (1975a) later placed it in synonYfi\Y with Zop6-
<.eUa (q.v.i. 

Tlt.i.p.telt06pMe.Ua--described by Subrarr.1n i an and Lodha 
(1968 ) and cons idered as one of t he c lei stothecia l Sordar
iaceae (Mall och and Cain, 197l b). 

Tlt.i.pedo.tlt.i.cltwn-- descr ibed from a collect i on of herbarium 
materi a l that also contain s Myxo tlt.i.clnun ciWt.ta.lt.i.tun (Nees) 
Kunze (Or r and Kuehn, 1964b). We are followin~ von Arx 
( l977b) in consider ing Tlt.i.pedo.ta.i.chwn to be a synonym of 
Gt(ll1UOlt6 Cu.h . 

Uto poJut- - according to Hawksworth (1979) thi s is a mem
ber of t he Testudinaceae. Incorrect citation of the basio
nym and improper combination s make Uf.o6poli.a an invalid ge
nu s ( see Hawksworth and Booth, 1974; von Ar x and MUller, 
1975; and Hawksworth, 1979) . 

Unc.i.,wca.ttpu ... \ -- treated here as a synonym of GymuoMCM. 
UnunocMpt"~ Sigler & Orr (Sigler and Carmichael, 1976) was 
described for a qyrTJnoascaceous fungus with a Clllt!f·~ DhpoiLi.wn 
anar10rph. Von Arx ( 1977b) believes that tlt i s fun gus i s 
similar to Gymnocw c.uh unci.na.tM Eidam. 

Ve.Jtona.ia- -a member of the Eurotiales with unknown affi n
ities according to Ai nsworth ( 1971). 

Watdent<VLi.a- - treated here as a synonym of AMcluLi.O.tM . 
The type of Wat dema.Jt.i.a i s cons idered to be identical to 
AJutcluloi.otu-> danka.f.i.enhio (Cast .) van Beyma (von Arx, 197 l b; 
Orr and Kuehn , 1971). The l atterauthors provide an extens
ive discuss i on of Watdema.Jt.i.a . 



WMcup~a-- a soil fung us that Paden and Cameron (1972) 
say shows some relationship to Cf.e.W.tothe.f.ebof.M , LM.iobo
~cl.twn , and O~bicu.fa {q . v. I , all pos s ibl e mem ber s of the 
Eoterfeziaceae. 
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WlUlcup.i.eUa- - treated here in t he Tri chocomaceae ( Euroti 
al es). 

We,:,.teJtdyke.Ua--a cle i stothecia l membe r of the Sporormi 
aceae described by St olk (1955 ) but treated as a synonym 
of P~e.M•ia {q. v. ) by Ca in (196 la). VonArx (1973b , 1974b) 
and von Arx and r~iill er (1975) consider i t to be a valid 
qenus and von Arx (1973b) has tra ns ferred severa l species 
i nto We .teh.dyileUa . 

Xa11.tlw.thec.tum- - Treated here i n t he Onygenaceae (Onygen 
a l es) Illus trations provided by Udagawa (1963b, as An.tx.top
<lu ). 

Xei!.Omyce• -- treated he re in the Mona scaceae (Ascosphaer-
ales ) . 

Xyfoga>,. -- treated here in the Onygenaceae (Onygena 1 es) . 
XIJIIOpiU:.~a- - treated here in the Onygenaceae (Onygena 1 es ~ 
Zop6ia--a member o f the loculoascomycete family Tes tu-

di naceae tha t has been monoor aohed by Hawk sworth and Boo th 
( 1974). In the broad sense they inc l uded in the genus 
cleistothec i a l taxa with cep hal othecoi d peri di a and two-
ce 11 ed ascospor es. The fo llowing genera were synonymized 
with Zop6ia : CeULdia., lepMo•plta~ . MMclta~ella . Neo
.tu tuditw , Pou..topoJLei a , P.6 eudopltae.o.t1Ucttum , ReciU.ugVLi.e.Ua , 
R.tclw•r.i.a. , and Te,:,.tucl.tna {q.v .). In a l ater examination of 
Z p6-ia. , Hawks wor t h (197 9 ) incl uded only t hree s pecies, Z. 
a.f.b~ zia Farr, Z. b.UWtbiua-ta (Our. & Mon t.) Malloch & Ca in, 
and Z. ~ l•izoph.Ua Rabenh. , in the genus . Only Pon.topMe.ia. 
i s st ill consi dered to be a synonym of ZopMa.. 

ZopMeUa.-- a member of t he Sordariaceae, considered to 
be the cleistothecial cou nter part of T~ngu.f.IUlia (Mall och 
and Cain, 197l d). These aut ho rs provide a key to spec i es 
and Furuya and Uda9awa ( 1972 , 1973 , 1975). Uda gawa and 
Furuya, 1972b) , Uda gawa and Horie ( 1974 , 1975), and Udagawa 
and Ta ka da (1974) provide illustra t ions. 

Zop6 Lo noveofa--a monotyp i c genus proposed by Hawksworth 
( 1979), based upon Zop&La punc.t<Lta Hawks. & Booth, and 
placed in t he Testudinaceae . Von Arx and Muller (1975), 
however, p 1 aced Z. pun c.t<Lta in l ep.i.do phaMa. 
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A CLASSIFICATION OF PLECT()IYCETES 
ANO OTHER CLEISTOTHECIAL ASCOMYCETES 

{?• questionable member of taxon) 

PLECTOHYC ETES 
ONYGENALES 

EUROTIALES Ta.lMOINJC.U 

Cepha 1 othecaceae TJt.iclzoc.oma Dendrosphaeraceae 

ApMOtla.iet.avia • T.Uc.lto~b.y.ta.te. Vend1to~pl!itt)la 

Cepllalo.thec.a fl.'MC.up.ie.U.a. Gymnoascaceae 
•Apc.6pltae..top6~ 

•SpcftopllO~'.Jf'lih Arachnioideae 

!~~f!!~ ASCOSPHAERIALES 
Amau.t0tt6Ctl.b 
A.'!:n.cltn.iott£4 

Countll4ia Ascosphaeri aceae •Oi.6a!Lti.c.u.la.tU4 
Cltyptc.udoxylo. • Pericys taceae · Pe.ta.lo6poJUt.& 
EmeM.r.el.lol)4.i.6 •Syna scorr~ycetaceae : ~!~j~~Yt~:~ ?Cap4u.lo.tlu~.c.a AM IH?.tt06plut(!)l:a 

• CU.plo6 t ephnnu6 A6c.o6pltae.JUt • RoUandi.na 
• PeyJtoueUultt • PCILic!/4.tU •I.Jla.ld(!J7t.1)L{a 
•Sa.t.tWJomycu Be.tl..6i.a A~~:aclmo l'lteca 

F.\ago6pltaeJLia Monascaceae 
•Kttl!llll.it.Ua. 

flaJ»-ido6pollll. 6!fUOMC~ 

t c.uc.o.!oplta(!JI.a A6c.ollh.iza NllllM.imltetla 

N.ig1to6abu.lt.1111 l e.i.o.tl1ecium 

P4eude.u~totc:um 
MottMC.UJ Arthrodermoideae 

•tev.UpoM ·8aci.!U6.ia Aje.Uomyc.u 
XMomyc.u •EJIIltOtt6i.e.Ua 

Trichocomaceae OPHIOSTOHATAlES 
Ap.i.n.i4.ia 

•Eurotiaceae M:.tiVlode,.'U'M 
•Trichocoma taceae Ophi os toma taceae Namt.izz«. 
4phrutOd6CW. Ce.M.tcc~6.ti.4 Reu.UpoM 

~~~cz:;g~J(l Ce..'la.tocy6.toJMM Shruzolte.thz 
Opltio6.tciM Spi.wi!IIUW 

• H411: pezomycu • fu.'lOph.i.u.m Gymnoascoideae 
Oac..t.ytomycu SpiUtCJWnae.r.teUa AuxM.tltll.On 
0-idz.lae.mt M I CROASCAL ES Cte.nomycu 
fdyui.Utt 

•G!Jmnoe.wto.tium Chadefaudie 11 aceae 
G!J~NtOdJc.u.4 

fmcM.ce.Uo. Chade6audiel.la 
•G!f'"IIMCt.tla. 

•Cle.U.to6omtt 
•Gymnoa.&co.i.d~o ~ 

• l nzengaea Hi c roa scaceae •MttCJtonodu4 

Eupen.i.c.i.t.Uwn • lophotrichaceae • Neogymnomyc.M 

•Ca.tpen.te.lu En.tC?AOCMpt.t.6 • T Mpedo.&U.clzum 

EWI.o.tium Kwu'.tt •UIIei.ttocMpM 

Femze.U.i.a •Ma.gnw..i.a My:co-tJt.ic.hum 

Hamige.Aa LoplzotM.dzw. • 4ctitto6p.clta 

Hemi.cMpen.tet.u MiCAOMCM •f.idam<Ua 

He.ntUaJLC.oiUJa • Fa.i.Junau.ia. •ToxofA.i.chum 

•SaJt.toilya •Ne.phl'l06polla PcetittotM.eltWII 

Pe.u.i.ciUi.oJ'4.i.6 · PVLU..t.DIIli.unt PAe.udogymnoD.4CM 

•SMOpltoJtum PII.OI.i.el.la Onygenaceae 
Pe.tJtomycu Pw..i..uidi.um •Thennoascaceae 
•St{nelei.&.to61JtOI!Itt •4Uuclze.Ma 4n.i.x.iop6-i4 

Rowne.guVLie.Ua •EWI.o.tie.Ua Mac.lmomyce4 
•Li.Uiputia •EWWt.iopJU kc.oc.atva.tia 

Sage.noma Pi thoascaceae O.ichotomomyc.u 
Sc..lVtOc..tWta Fa.wu? .. tiua. · RoyeUa 

Pi..t.horu.CU.6 KeJta.tinophyt.on 



leuco.tlu!c.itun 
Neoxcmoplt.ita 
Onf/geua 
PleUII:oMc.tU 
Tlt VIftiOMC.!U 
Xatl.t:I!O.the.citl111 
Xylcgone. 
Xynophiht 

Zop6<.Ua 
•Cle..UtobombMd.itt 

Xylariaceae 
Pul.ve/Lit: 

OISCOHYCETES 

HELOT! ALES 

Hem1phac1d1 aceae 
•Amorphothecaceae 

•FlW.hltak.i.a 
•HouoJta.tia 
• SpoltOIUni.e.Ua 

Wu.telldyke.Ua 
•Pu.JtU6.ie.Uo. 
•PyCJt.ictiopho~~.a 

?Ereft10111Ycetaceae 

~~~~~~wn PYRENOMYCETES 

CHAETOIIIALES 

Chae t om1 aceae 
Chat.tomid.ium 

Amo•pho.tlteca ?LOCULOASCOMYCETES 

HYPOCREALES 

Hypocreaceae 

PEliZALES CeM.toc.cvt~ 
Cle.U.to.theco. 
Vex.w..i.a 
LWC.OlttUit06polta 
SubbaJtOI!II}C.U 

Amf/lOCttllpu~ 
•Pt..o.toUW.. 

!!a.ttnNWUI 
He.leococ.cwn 
Myc.oMacl~ 
Uyc.oJthyndLiditun 

?Eoterfezfaceae 
ClW.to.the.le.bolM 
Eo.tell6e.z.i.a 
LM.ioboUd.ium 
1-t.i.CilOe.UII:otiwn 
O•IW:ula 

•O.idymium 

GENERA OF UNCERTAIN 
. AFFINITIES 

SOROARIALES 

Coniochaetaceae 
CotLioclute.t.i.d.iunt 

~=~~~~ 

•Mycoga.la 
WtVtCup.ia. 

PyroneN.taceae 
E.t.e.u.tltelta.6C.W 
· H~ituC06J.)OILium 

ELAPHOIIYCETALES 

Elaphonlycetaceae 
?Eoterfeziaceae Elaphomycu 

(see Dfsc01f1Ycetes) •M co.!ocl.VtOdeltiM 

Halosphaeriaceae LDCULOASCOMYCETES 
Chade6audi.a 

?E.iona 

Me lanosporaceae 
Hi.CJtO.tlte.ciwn 
P.tell.i..do4pi?AIM 
Rhy.t.ido.!opolta 

OOTHIDIALES 

?Testudfnaceae 
Ce.Ui.dia 
Lep.i.do4pltMJLia 
Neo.te.4.tud.Uta 
• P4e.udopluteo.tlti.cllum 

Sordari aceae IUclti.uge.tLi..eU.a 
A1t.ix.iella R.i.dton.i.a 
Apodt.u. T u.tudimt 
Bombaltdi.a ·~IMchal.i.eUa 
CopiLOIIIIfCU Ulo6pollil 
CoJUJIIMct~ Zop6.ia 
COJtljJtMcella. • Pon.topolleia. 
O.i.plogela.6.inoapotut l op6.io6ove.o.la. 

~~~:~~bpollO. PLEOSPORALES 

?Gu.<.Ui.VtmOnd.ia Phaeotrichaceae 
?MelauOCM.pu6 ?HeotM.tudina 

• MyiLioc.occ.um (see Testudinaceae) 
Th.ielav.ia Pltae.o.tll.iduun 
• Boo.l.lti.e.Ua TILicJ,ode.t.i.t.6clt.ia 
• Tlti.elav.iella 

TILip.to4poltella Sporonniaceae 
PJtUM6.i.a. 

AlbVt.ti.>tella 
Mgymut 
l!a.ti.oW. 

?Capbulo.dte.ca 
Clute.to.thec.a 
Ellemodotl~ 
EWtO.tiOp4.i.6 Karst. 
Gu.iUi..eiiJIIOnd.ia 
Gymnoa.6copbi.6 
He.xagone.Ua. 
Laa6.iomycu 
· Pha~diunl 

P.Uomyx.a 
Samvr.o6polta 
Tll.ichomonMcu.6 
VeJtomt.i.a 

87 
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INDEX OF TAXA 

This index includes taxa at the generi c level and above. Primary 
di scussion of each taxon is found on paqe numbers in f talfcs. 

Ab4.tJtom 8 A6c.odumi.4 9, 16, 59 67, 69, 86 
ACJtemo•t.iwn 25, 26 Ascohymeniales 1, 2, CM.a.toCMpiA 56, 87 
Ac.tinode.ndllo" 15 , S3 3 , 4 CMtttcc.y4W 4, 48, 49, 
Ac.W•o•p<M 21, 86 N.coideA 49 50 , 51, 52, 56, 86 
A.gaiLicM 13 Ascoloculares 1 CVta.toc.yUop6.i4 49, 52, 
A. je.Uomycu 15, 16 , 17, Ascomycetes 2, 8 56 , 86 

20, 53, 59 , 86 A6coll.lt.iza. 39, 40, 55, Celt4to6.torM 62 
'-!b<ll.tiJi<Ua 32, 53 , 87 86 Chode6audio 51, 52, 56, 
I.U .. cheM.a 53 , 60, 86 N.co• cleiUid""'"" 8 , 87 
,\,"""'''""'""" 16, 18, 53, 55, 87 Chade6audi.<.Ua 42 , 56, 

67, 86 N.co•pluleM 4, 35 , 36, 86 
Amb.-to6.i O::!JM 49, 50, 51 37, 38, 55, 86 Chadefaudiellaceae 40 , 

54 Ascosphaeraceae 35, 42, 43, 46, 47, 
Amo•photheca 24 , 49, 50 36, 37 , 39, 55, 56, 86 

53, 87 64, 86 ChaetOI'Iiaceae 2, J, 32, 
Pmorphothecaceae 3, 53 Ascosphaerales 2 , 5 , 41, 56 , 69, 87 
Am1JI<>C411pu.! 54 , 66, 87 8, 24 , 34 , 35 , 36 , CHAETOHIALES 41, 87 
AoW<.i.eUa 54, 87 55, 62, 63, 86 Chaetomi.diwn 32, 56,57, 
Atli.Uopb.U 11, 12, 14, Aspergillaceae 2, 9, 63, 69, 87 

54, 71, 86 24, 26 , 54, 70 Chae.tomium 42, 57 
Aplu:utoa.6~1U 11, 26, 30 Mpe~~:g.utUJ 25, 26, 27 Chae.to~Clll.toJt.ya 29, 57 , 

54, 86 AuxM.t1111on 15, 16, 21 61, 86 
Apin;Aia 15, 19, 54, 55, 86 Chaetotheca 57, 87 

86 Sacku..ia 39 , 40, 55, CIUllMa 48, 50 
Apodu.6 54 , 87 86 Cl!lly~o6 poi'LiWil 14 , 17, 
Apo•phaw~,..u 54, 86 S<tti6.tia 31, 32, ss, 37, 57, 70 
~o'«>thiiliv.ia 33, 54, 87 CHYTRIOIALES 50 

86 Batlst leae 31 , 55 ctwtobombMdio 57,87 
Arachniotdeae 10, 11, Ba.t.taJVt.iua 55, 87 ctW.to6oma 57, 86 

18, 53, 54 , 65, aett.ia 36 , 37, 31, ctwtotheca 57, 87 
67, 86 55, 86 C!U.toth<lebot.u. 57, 

Nutcl1aiotM 15, 16, 17, Sl<Uto"'IC .. 17 59, 71, 87 
19 , 54, 58 , 61. BombM.dia. 55 ,87 Con.iodtae..ta 57 
66 , 67, 70, 86 8ootki<l.llt 56, 87 Con.iochaetaceae 3, 60, 

All.Llc hnomvcu 11 , 13, SoWJOM~ 49, 50,51 61, 87 
54, 86 8!J66046C:Uh 16, 1! , 45, Cot~.iodtae.tidiwn 57 , 61, 

AMcltno-thtca 16, 18, 54, 46, 56, 65, 86 87 
62, 86 8y.u ochla.my6 29, 56 , 86 Comtelt6ia 33, 34, 57 , 86 

Mgyt~~ta. 31, 32, 33 , 54 , Candida. 69 Cop~tOIIIIJCU 57 , 87 
55, 87 Ca~u.lo.dte.ca 56 , 86,87 Cop.\otu.6 36 

A.'Vlh euo6pltaVta 36, 37, CMothe.ci.b 56 , 86 CORONOPHORALES 2 
55 , 86 Ca.pw1<1. .. 31,56, 60 Coll.ticium 70 

AtLtltJlDa.)CJ.~ SO, 86 Ca..Ho.te.um 7 COIUJtt!14 C.Ii4 57 , 87 
1\.~.ti!Jt.ode~UM. 15, 16, 18, Ce.Uid.ia 56, 71, 87 COitit!fa.bCella SB, 87 

20, 55 CeuococcWII 6, 7, 56 C\ep.im.da 58 , 86 
Arthrodermotdeae 18 , Ce.phaloMcM 49, 50,51 C~typte,Jtdox.y(A 32, 33, 58 

19, 53-56, SR, Cepha.toll po-'l.ium 32 C(tJ!OIIIIJCU 15, 16. ~0 
65, 67, 68, 86 Cephdl<> theca 31 , 32 , 33, 58, 86 

M.thllog.api.U. 44, 46 53, 54, 56 , 58, 86 Oactqt.omqcu 24 , 26 , 30, 
Ascobolaceae 3 , 61 Cephalothecaceae 3, 23 , 58, 86 
Mcocalva.t.ia 11, 14, 24, 25 , 31, 33 , JS ,Oe.ndiL04pluttM 11, 22 , 

55. 86 53-59, 61, 63-65, 58, 86 
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Dendrosphaeriaceae 8 , Ephemell.Oa4CU4 60,87 Gymttolt6c.M 15, 16, 21, 
10, 22, 23, 58, 86 EM.modot!W. 60, 87 61, 63, 65, 70 , 86 

Dendrosphaeroideae 11 , Ellemomyc.u 67, 87 GymuoW/t.o.ti.u.m 27, 61, 86 
22 Ereroomycetaceae 3 , 32 , Halosphaeriaceae 52, 56 , 

Oe.x.tWa 58 , 87 67 , 87 59 , 87 
OIAPORTHALES 3, 24 , 25 ERYS!PHALES 2 Hamigel<a 30, 61, 86 
Q{cl<t.aena 26, 27 , 58, EUASCOMYCETES 1 Hru .. enula 49 

86 Eu.pe.1tic.i.Uium 26 , 29 , Hap6-i.dDllpOil!l 32 , 34,61, 
O.ic.hotomomyc.u 11, 13 , 56, 60, 86 86 

58, 68, 86 EWUJp/Uunl 48 , 49 , 51, Holtpezomycu 29, 61, 86 

g~:;Y~~ ~f. 12 . EWUJ~d1!·6~~·a~6 ~~~f~~~2::· 5~ · a~7 
13, EWUJ.Uop.>.U. Cost . 60, HEHIASCDIYCETES 2, 59 

Oi. p.logelM.Uto4pOIUt 58, 86 Hemiascospor 1aceae 16 
87 EUJtDt.iop6i..6 Kars t. 60, He.mi.a.6co4poM.wn 16, 59 , 

Q.iptoHephrutu.l 58, 86 86, 87 62, 87 
O.ipoda.6c.cp6.U 12, 50 Eurot1aceae 3 , 24 , 25 , He.m.i.c.tVtPt~t.te.lu 26, 27 , 
Q{pod<WCW> 12, 50, 60 26, 54 , 86 62, 86 
!U.6M.tic.ula.t«4 16 , 19, EUROTI ALES 3, 4, S, 8 , Her.~ i phacidiaceae 24 , 53 , 

58 , 86 12, 23 , 24, 25, 37, 87 
D!SCOHYCETES 3, 9, 87 39, 53, 54, 56-63 , H .... OJW>•yo 26, 27, 62 , 
DOTHIOIALES 32, 87 65-67, 69- 71 , 86 86 
OoJta.tomyc.u 41 EWt.O.t.itim 26, 28 , 42, He.xagone,Ua 62 , 87 
Ec.h.iltOpodo4polt4 58 , 87 59, 60 , 61, 62 , ffi .. H:opl.twma. 17 
Edyu.i.U.a 26 , 59, 61, 86 63, 65, 86 Hono...U. 62 , 87 
E.idame.Ua. 15, 16 , 21, Fa..iltma1t.ia 60 , 86 HoJtmOabc.U4 49 

58 , 86 FaWtel.Ota 4, 42, 45, Hollm0cott.i.6 50 , 53 
f.ioua 58 , 87 J6, 47 , 60 , 63 , 86 HoiU'IIOdendtUm 50 
Et.apltOmtjc:.U 6 , 7, 8, Fentte.U...ia. 26, 28 , 60, 86 HypoCJLea. 55 

12, 55, 59 , 87 FtWitltilia 61, 87 Hypocreaceae 54 , 68, 87 
Elaphomyce taceae 6, 7 , Fllago~pltaM.ia 31, 32 , HYPOCREALES 3, 9, 24, 

8 , 12, 59 , 63 , 87 33 , 61, 86 25 , 51, 54, 64, 87 
ELAPHOHYCETALES 2, 5, Gttltto.tomyc .. 9, 12, 61 Hypopich.u. 49 

6, 7, 55 , 59, 63 , r.ASTEROHYCETES 63 Tnzengaea 62, 86 
87 Ge.ta.b.Oto.6poi'Ut 54 Kvur..tOtophyton 11 , 14, 

E.te.u.the,ouuc.u.6 16, 59, Geo.tJLicltUm 12 62, 86 
62, 87 Gwn•UI:o•po.a 61, 87 Kwt.i.<. 41, 42 , 44, 62 , 

Eme.M.c..U. 26, 28 , 57 , GUoclnd.i.um 25, 26, 68 63, 86 
58 , 59, 62, 86 Gnomon.ia 24 Kueh,t.ie.Ua 16, 19, 62, 

Eme.-'Lic.etlop6.U 31, 32 , Gllaplt.ium 41, 44 86 
33 , 56 , 59, 66, Gui.U.iC/Ilflouc:Li.a Boud. lcta4.i.omyc.M 62, 66, 70, 
68, 86 61. 87 87 

Enrnon.4.iella. 16, 17 , 20 , GIJmltMc.e.Ua 16 , 21. La.4.iobol.idium 59 , 62 , 
59,86 61,86 71, 87 

E11domyc.M 12, 49, 50, GymnoMco.idu 61 W.iobotu..6 70 
60 GymnoMco.ideM 16 , 21. Le.io.the.c..ium 39, 40, 62, 

Enaonzy'cetaceae 35 , 50 , 61 86 
53 GyrnnoMco~.i.\ 61, 87 Le.p.ido.ll pliaMi.o. 32, 55, 

ENIXIMYCETALES 16 Gymnoascaceae 2 , 3, 8, 71, 87 
Endomyco~i.l. 50 9, 10, 11, 12, 15, l e.ucone.uJto~poJUt 32 , 42, 
Endoxyta 24 17, 18 , 24, 45, 46 , 46 , 47 , 60, 62 , 63, 
En.tMO<Mpu.l 42, 44, 53-56. 59, 62, 64, 87 

59 , 86 65 , 67, 69, 86 l e.ttCObphtteJU1 33 , 63, 86 
Eo6phat!Jt.id 31 , 87 GYHNOASCALES 24 , 36 l e.uc.o.thec.iunt 11, 14 , 63, 
Eo.tt~td'e.Ua. 59 , 62, 87 Gymnoascoi deae 18, 20 , 87 
Eoterfez i aceae 57 , 59 , 55 , 61, 64 , 65, Le.v.Upclla. 63, 86 

63 , 64, 65 , 71,87 67 , 86 UUi.pu.Wt 30,63,68,86 
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LOCULOASCOHYCETES 2 , 3, NaotoLiH.ia 15, 16, 20, 
4 , 32, 39 , 46 , 52, 65, 67, 68, 86 
56, 57 , 58, 62 , 68, NMJUimh<l.lD. 15, 16, 
87 19 , 65 , 66, 68 

LOCULOEDAPOOMYCE TlOA E 32 86 
Lophotrichaceae 41, 43, Nectriaceae 3, 5, 

~ ~ . H.~.~ 
Loplw.tll.i.clw.4 41, 45, 63, Nc.ogunuwm!fcU 21, 65 , 

86 86 

~~~:~:~~E~6~ 21, 63 , N~o4~~~~~ ~ · 28, 
86 Nto.tu.tudina 32 , 55, 

Magnu.~<a 44, 63, 86 6S, 66, 67, 69, 
Malb.w~eh.ia 17 71 , 87 
~CaJtc.ha.U.eUa 31 , 63, 71 , Neotestudinaceae 69 

87 Ne.oxeuoplt.il.o. 11, 14, 
Massartaceae 32 65 , A7 
Me.lrutoCM~ 63 , 64 , 87 Nc.phlto4poM 65, 86 
MELAN0tt1ATALES 66 Nig•o•abuluM 32,34 , 
IIWut06poM 64 65, 69, 86 
He l anosporaceae 3, 32 , O.idiode~tdlton 17 

51 , 64 , 67, 68, 87 Onoc.l<tdium 15 , 53 
HEUOLAL ES 2, 55 Omrge..ta. 10, 11. 13, """"bla 25 22. 65, 87 
lluoplte.Uia. 7, 63 Onygenaceae 3 , 8, 9, 
Mesoohel liaceae 7 , 63 10, 11, 12, 13 , 
Hicroascaceae 3, 4, 32 , 22 , 24 , 35, 54, 

40, 41 . 42 , 43, 45, 55 , 58 , 61, 63, 
~ . ~.~ . ~ . ~. H,~.~ . 71. 
86 86 

HlC ROASCALES 5 , 6, 32, ONYGENALES 5 , 1, 9, 
40 , 42 , 43 , 56, 59, 10, 11, 23 , 24, 
60 , 62, 63, 66, 86 36 , 53-56, 58 , 

lli.wJd6C«6 40, 41, 43, 61 , 63-69, 71 
44 , 60. 63, 65, 66, Onygenoideae 11. 22 

~liCJtO~Uum 59, 63,64 , ~;rc_~~~~ 4~~ 49, 51, 
U H , H,~ 

MiCJlo4poltOtt 20, 67 Ophiostomataceae 2, 
lli""otheciuno 64 , 67, 87 36, 37, 41, 43 , 
Monascaceae 3, 24, 35 , 48, 49, 50, 51 , 

M, u. ~H.~ . n.~.n.~. 
~.~~ ~H,D,~ 

Montt.4CU6 2, 4, 35, 38, Oltbicula 58 , 59, 64, 
39,40, 53, 55 , 64 , 71, 87 
86 OMw1da 7 

MUCORALES 50 Pachy6oleot 49 
My coM~ 32 , 64 , 69, 87 Pae.c.U:omycu 25 , 26, 
11<1cogttlo. 64, 87 29, 30 
Mljc.Oilhl}ltc.ltidi.um 64. 87 Pe.c.ti.no.tll.ic.hum t7, 21, 
Myco1thyncltU6 64 65, 86 
MYR IAHGIALES 2 Pen.iei..Uiop6i.6 11, 26 , 
Myll.i.W.tun 64 29 , 65, 68, 86 
MIJit.iococcW!I 63, 64, 87 Pe.uic.Utiwn 25 
~lyxo.WchW!I 15 , 16 , 21 , Peri cys taceae 36, 37, 

59, 64 , 65, 69, 70, 86 
86 

PER l CYSTALE S 36 

:~~~~E~7z,3~4 86 
PVLi.bpOit.ii.UII 66, 86 
Pe/l.ibtomiwtt 66 
Petlllo•po.,.. 15, 16 , 19, 

66, 86 
Pu.i<UD. 41, 44 ,66, 86 
Pe.t'Li..Wdi.um 41 , 44 ,53, 

62 , 66 , 86 
PUJtomycu 27 , 66 , 68 , 

69, 86 
Pey:wne.Uu.ln. 66 , 86 
PEZlZALES 3 , 7, 9, 10 , 

16 , 35 , 36, 39, 59 , 
61, 65, 87 

Phaeidium 66, 87 
Phaeotri chaceae 3, 32 , 

66, 69, 87 
Pltn e.o.tll.ichwn 66 , 69, 87 
Plti.atOa4CM 49 
PltOI!kl.to.)poM 24 
P.i.c.ea 7 
P.iut!-' 7 
PUomyxa 66 , 87 
Ptthoa scaceae 32 , 40 , 42, 

43 , 4S , 47, 60, 86 
P.i .. ti!Oa4CU4 41,42, 45 , 46, 

66, 86 
l'tectoWu.> 54, 66 , 87 
PLECTASCALES 1, 2, 8, 24 
PLECTOMYCETES 1 , 2, 3, 

4, 7, 32 , 54, 62 . 
64, 70, 86 

Pteo~polla 66 
PLEOSPORALES 3, 66, 87 
PlewtOMCilb 11 • , 3, 66 

86 
Ptuukutomycu 16 , 19, 66, 
Pobot. polla 70 
Po ~t.tepoJte..i.d 66 , 71, 87 
Plle.U6t..ia 60, 62 , 66 , 67, 

61l , 71, 87 
Pu e1tb.M.e..Ua 66, 87 
Pseudeurotiaceae 3, 24 , 

25, 31 , 32 , 42, 56 , 
63, 64, 65 , 69 

Pbcw.dc.Wt.O.ti.um 31, 32, 34, 
57, 63, 67, 86 

P4 -.!udoa.lt4chn.iotu4 15, 16, 
19, 67. 68 . 86 

P.)e.udoba.t..6amta. 12 
P~oe.udode.li..Uc.lt.ia 65 
Pt.eudoglp!II!Oa4CU4 16 , 21, 

67. 86 
ruudopltaeo.t.'Li.chwn 32 , 

55, 65, 66, 71, 87 



PSEUDOSPHAERIA!. ES 32 
Pseudosphaeri neae 32 
P.tvt.idobpeJUM 67 , 87 
Pulvell.iA 67 , 87 
P!fCJt.i.<lipi!Oila 61, 87 
PYRENOI1YCETES 1, 3, 32, 

47 , 87 
PIIII.OI!emct 36' 39 
Pyronemataceae 3, 39, 

57 , 59 , 62 , 65 
QueACU4 7 
Rad.igc.'ld 8 
Re.ch.UtgVtiell.a 67, 71 , 

87 
Re.tti4polla. 17, 18 ,67,86 
Rhe.xo.thec..iwn '61, 87 
Rhy.t.i.dobpoJUt 32,67, 87 
JUc.lw•t.i.a 67 , 71 , 87 
RoUamiiJta 15 , 16, 67 

68, 86 
RowneJtgu.VLie..Ua 26, 30, 

68, 86 
Royc.Ua 68, 86 
SacchMt.lmycoJ».U SO 
S4g<I10M 26, 68 , 86 
SMg""l""""to 25, 26, 30 
s.n...to•poM 31, 68 , 86, 

87 
SMoplwwm 68, 86 
SM.to•ya 26, 29, 65 , 

68, 86 
Sa.Q.t..'Ut0111!fCM 68 , 86 
ScedobpoM.wn 44 
sc.tWJc.twtA t 7, 68, 

86 
Sc.opulM.iop6.i6 41 
Sepedotti.unt 57 
so.td..W. 59 
Sordariaceae 3, 32, 42, 

54, 57, 58 , 61 , 63, 
69 , 71' 86 , 87 

SORDARIALES 57, 61, 87 
Sltanolldla 1 5, 17, 19, 

68 , 86 
Spltae,'t.ia 66 

SPHAERIALES 64 
SphaMOtutvne.Ua 4, 48 

51, I t , 68 , 86 
SPHAEROPS I DALES 66 
Spi.\o~.tix 15 , 20 , 68, 

86 
SpoMpnoJunU. 28 , 68, 86 
Sporonni aceae 3 , 66 , 

71 ' 87 
SpoMMieUa 68, 87 
SpollC.tlvtix. 41 
S.CephrutOll6CU4 49 
SubbtVtOINJCU S J , 68, 

87 

91 

Trichococnataceae 2, 24 
26 , 86 

T~i.chod.Uuchi.a 69 ,87 
T.UdlOiftOIUWC.M 70; 87 
TM.cltoplty..C.on 20 
TILi.cho~cy.ta.le. 70 
T/l.i.cho>kytAle 70 , 86 
Tlt.ip.teAoApoM 70 
TJ&.ipU..toApoJte.Ua 57, 70 , 

87 
Tlt.ipe.dot.U:chwn 15, 16 , 

21 ' 65 , 70, 86 
TubM 55 
TUSERA!.ES 2 , 7, 9 

Synascomycetaceae 36 , 86 
SyuelW.toU.Jt.Om 27, 68 , Ulo6po1U1 70, 87 

86 Unc..inoc.M.~ 16, 21 , 
Ta.taltomycu 26, 30, 61, 70 , 86 

69, 86 Vacc..iu.i.u.m 7 
Te.Uurl.ina 31, 32, 55, VVtOna.ia 70, 87 

69, 71 , 87 VM.ti.ei.c.lacii..Ua 49 
Tes tudi naceae 32, 42, Ve~~.ti..ci.t..li,wrJ 60 

55~56, 65-71, 87 VWutO.tidia. 51 
Tlt.WUuW. 69 Wa.ld..,...W,. 19, 70 , 86 
Thelebo l aceae 39 , 57 , l&la~~.cup.ia 71, 87 

59 , 63 WMWpic.lla 28,68 , 71. 
The l ebo l eae 39, 57, 86 

62, 64 Wal!domycu. 41 
Tlt c.l•bolU6 39 , 57 WutVtdykc.Ua 66 , 67, 
Thermoascaceae 3, 24, 1 I, 87 

86 Xrut.tlw.tla~.c..iwn 11 , I 4, 
Tlt<ltni046CU6 11 , IS , 24, 71 , 87 

Tlt.<'J!~\6 -SS , 60, Xt!AC7¥~6 J9 , 59 , 64 , 

61 , 63, 69, 87 Xyla.Wl 31 
Tlt.ic.tav.i.c.Ua 69, 87 l(ylariaceae 3 , 67, 87 
Toxo.tJU..clu.U'It 15, 21, 65, Xytogone. 11, 75, 71, 87 

69 , 86 Xyuopltil.a 11 , 13, 71 , 87 
Tll.laugula.'Lia. 71 Zop6ia 56, 56 , 65- 67, 
T/l.i.choc""" 11 , 22,26 69, 71, 87 

t 9, 69 , 70, 86 Zo pfi aceae 32, 55 
Tr1chocomaceae 3, 22 , l op6ie.Ua 31, 54, 58, 

23-24, t 5-t6, 54 , 70, 71, 87 
56-62, 65-71 , 86 Zopftin6oveola 71, 87 
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NEW TAXA OF RUSSULA FROM THE LESSER ANTILLES 

D.N. PEGLER 

TI1e Herbarium, Royal llotanic Garde11s, Kew. Richmlmd, Su" ey TIV9 3AE. Er~glond 

AND 

R. SINGER 

Field M11seum o[Nawralllisrory, Chicago, Illinois 60605, U.S.A . 

During the course o f preparatory studies on the genus Ruuulo Pt rs. ex S.F. Gray for 
for thcoming accoun ts due to appear in 'Ao ra Neotropica' and 'Agaric Aora o f the 
Lesser Antilles, It became :~pparcnt that :. number of nev.• species needed to be de~cribed 
and an in froge neric revision Is required to take accou nt of the tropical species. l.a1in 
diagnoses of these new taxa are given here and more de tailed , illustra led accounts will 
appear at a latcr sl3ge. 

Section PelUcularieae llei m in llrodr. A . Mycol. Madag. I : 12 1 (1938) I!' mend. Singer 
Basidiocarp fragile, small to medium. !'i leus with a membranous context and an acute 

margin which is plicate-striate fro m an early stage. Umellulae presen t, numerous. Veil 
present o r absent . Contex t so ft. soon decaying. Spore print white to c:1rtridgc buiT. 
Spo res almost o nhotrop ic, with a small . amyloid suprahila r pbge. l'i.lcipellis not epi· 
thelia! . T ropical, often non-mycorrhizal o r facu ltat wcly ec tomycorrhizal. Type species: 
R. afmukua licim. 

Russula hygrophytica Pegler , sp . nov. 
Pileus 4 .5- 5.5 em latus, co nvcxus vel in centr o tan !Urn dcp rcssus, ad discum fuscus, 

ad ma rgincm pall ide gr isco·b runneus, viscid us. sulcato·striatus, pec tinato-lissus.l.amcllac 
adncxac, albidac . simplices, mode rate confertae, in tervenOS3e, interdum furc:uac. Stipes 

5 x 0 .5- 1 em. cylindrlcus, ta\'US, albidus, glaber. Caro membra nacea. albida , 
immutabilis; odo r nuUus, SOI.por mit is vel tarde su bacris. Sporac 6.5 - 9 x 6 - 8.5 (7.6 ! 
0 .5 x 7.3 ! 0.5) \.Un (cxcl. o m.), Q = 1.05, subglobosae, melleo-hylinac. vahlc am)'· 
loideae, omamcn tationc cristato ·rcticubto pmcditae. Basid ia 34 7 x - II um , 
clavato-vcntrieosa , 2- vel 4--sporigc m. Chci locystidia 35- 55 x 7- 14 um. clavato· 
mucrona ta, hyalina , t c nuitu nic:~ t a. MacrOC)'stidia COJliosa , 45- 70 x 8- 11 um. clavata 
vel mucrona ta, intus contcnto in sulph ov:millina c:acrulesccn te replc ta. T rama hymcno· 
pho ralis intermixta , Cuticu la c stratis tribus composi ta. Epicutis 35- 80 urn lata, ex 
hyphis filamcntosis ct dermatocystid iis: numcrosis cffo rm:na . Cu tis 75 - 200 \Jill hua, ex 
hyphis dispcrsis, gclatinosa . Hypodem1ium 20- 35 um latum, ex hyphis brunneis, 
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agglut inutis effonn:uum. Typus.: Marlinica, Pl ateau Perdrix. in silvis pluvialibus, 23 Aug. 
1976, Fi:trd 506 F, K. 

Closely rela ted to the common and widespread, ncotropical species. R puiggorii 
(Speg.) Singer. but differs macroscopicaUy in the more crowded lamell3e, a more 
strongly IUberculatc pilca l margin, and occurring at n higher altitude in a hygrophytic 
forest ra ther than in a mesophytic localit y. Mic roscopically the spores arc smaller, the 
pileipellis has a more st rongly developed gc13tin izcd layer with numerous dc nn:ato
cysti dia, and the macrocynidia diiTer in shape . 

Section Mctachromaticae Singe r, sect. nov. 
Pileus carnosus, pismcn ti dcstitutus. lamellae confertac, cum ordinibus lamcllularum 

in termix tac. Spornc in cumulo pallid:~c; macula suprnhilari amyloidca. Macrocystidia 
crasshunicata, met.:~chromatica in azu reo crcsylico. Epicu tis pilei ex hyphis e t de nnato· 
cynidiis composi ta . Species typicum: R. metocllromatlca Singer. 

Sect ion lklicin.ae (&t.:Jitle) Melzer & Zvarn, Ceski Holubinky: 53 (1927) emend. Singer 
Habi t of Utctadus. Pileus with an acute margin. Lamellae subdccurrcnt , with few to 

numerous l:uncllulac but not regularly :unnged. Context hard and firm, not bri tt le, 
sca rcely discoluuring on exposure . Spore print white to cream-colour. Spores with an 
amyloid suprahilar plage . Cystldia neither metu loidaJ nor metach romatic with Cresyl 
blue. Obligatorily ectomycorrhi1.al. Type species: R. delica Fr. 

Russula liuoralis Pegler , sp. nov. 
Pileus 4- 6.6 em latus. camosus, e hcmisphac rico convcxus vel lcviter depressus, 

paUide crcmcus vel cbumeus, ad m:ugincm lilacinus, glaber, humidus, non sll'btus. 
Lamellae ndn:uo-decum:ntes, p311ide cremeae, ventricosac , 5.1tpe furcatae. moderate 
confertac, lamellulis paucis inlemtixtae. St ipes 2.5- 5 x 1- 1.7 em, cylind ricus, solidus, 
albidus, g)abc r, siccus. rugulosus. Caro usque ad 6 mm crassa , fim1a, albida. lm mu ta· 
bilis; s.apor mitis. Spornc 6.5- 8 x 5.5- 6.5 (7 .5 ± 0.4 x 6 !: 0.3} lUTl (excl. orn .). Q"' 
1.22, subglobosac vel l:ue ovoideac, hyalinac, ornamcntationc vcrrucosa hemisphaerica 
amyloidca. verrucis 0.5 lJm allis, vestit ae. Basidia 35-45 x - 10 urn. claV3ta , 2- vel 
4-sporigcra . Macrocystl di;~ numerosa, 55-75 x 7- 10 lJm, lanceola ta· rusifonnia, ad 
apiccm constrlcta vel mucrona ta , tenuitunica t.:J, hyalina. Trama hymenophoralis inter
mix ta. sphaerocystid ibus numcrosis praed ita. Epicutis pilei ex hyphis pa11isadice 
dispositls errormata. Typus: Martinicu , Grand Macabou, in solo arcn:uio, 9 Dec. 1976. 
Fiard 139 0 , K. 

Differs from R. armrodclica Singcr, R. delica Fr. and R. fu~na Singer in the smaller 
spores, lllaccous tints on the pilcal margin, and the sea-shore assocbtion with the Sea· 
grape, Cocrofoba uvifera L 

Section Russula 
Basidiocarp rragilc to robust. small to large. Pileus with acute or obtuse margin. often 

brightly coloured. sometimes brown or white; margin inrollcd only in very early sta tes. 
Uuncllae white, cream. ochre or yellow: lamcllulac absent or very few. Spore print white 
to deep ochraccous. Spores with suprohilar plagc usually amyloid. Dcrmatocystidia 
often abundant , fusoid or clavate. Obliga torily ectomycorrhilal. Type: spec ies: 
R. cmclica (Huds. ex JZr.) Fr. 
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Subsec tion Emcticinae Melzer & Zvara , Ccsk :i Uolubinky: I OS (1 927). 
Pileus red . purp le. violec o r o range, rnr·cty grcrn o r yellow. Tas te acr id o r 31 least 

bincr, very r.1 rcly mild . Spore pnnt white or crc:un. Ocmtatocystidia :.I ways conspicuous 
in the pileiclli . 

Russula marlinica Pegler . sp. nov. 
llilcus 4 .5- 8 em l:nus. convcxlH:xpansus. dcprcssus, coccincus. d isco lu tesccns . 

siccus, subtiliter vclutinus. ad margincm sulcatus. L.arnc113c adn:uac. ocluolcucae, 
moder:llim conrcnac. l:uncllulis in tcnn ix tac. Sti pes 4 - 5 x 1- 2 em. robusiUs. cylind· 
ricus. tisiUiosus dcin cavu s. albidus. g.labcr. rugosus. ~ro J - 5 nun crassa. alb ida, 
inunutabilis: odor inconspicuus: s:apor lcvitcr acris. Sporne in cumulo crcmco-bubalin:le. 
7- 8.5 x 5.5- 7.5 (7 .7 !. 0.4 x 6 .6 ± 0 .4) lJIII (cxcl. orn .). Q = 1. 16, subgloboge \'el 
obo voideae, hyali ntJc, valdc :un ylo ideae, oma mcn tationc ven ucosa. ve rrucis 0.5 lJill a h is 
numcrosis obtectac macula SUJ>r'3hilari amyloidca. Basidia 25- 30 x 7- 9 um. clavata, 
4-sporigcra. J\cics lamcllarum hctcro mo rphosa ; pscutlocystid ia copios:a . 50- 75 x 5- 10 
um. ventricoso-fusi formia vel acuminata , hyalina. tcnuitunicata. Trama hymcnophoralis 
inegularis, intermix ta. Epicut is pilei ex elcmcntis piliformibus plu s minusvc crcctis. 
tcnuitunicatis et dcrmatocystid iis composita. Typus: Martinica, Truce de Tombeau 
Caruibe, I Nov. 1975, fiard 662 A, K. 

Subsection HcterOJ•hy llae Fr., Mo nogr. Hymen . Suec. 2: 193 (1863). 
Pileus typically grey, greyish olive. greyish blue, violaceous. ci t rinc yellow or green, 

never red o r o r:ange: su rface pruinose to finely tomentost. Taste mild or slightly bitter. 
Spore print white to crea m. Epicut is lacking fuchs.inophilc hyphae. 

Russula divcrsicolor Pegler. sp. nov. 
J)jleus 3 .4-4 em latus. convexus vciJ,Iano~onvcxu s. deprcs.sus. versicolor, ad discum 

avcllancous. ad margin em alutaccus. oliva(..'tO vel rosco int crmixtu s, subviscidus mox sic· 
cus. glabcr, mar·g.ine acut o, sariato -pcctinato prueditus. Lamellae adnatae, pa llide 
crcmcac, sacpc fu rc:uae . modera te cunfc rt :~e . lamellulis r.~rlssimis intennixtae. St ipes 
2-3 em x 6 - 8 mm. cylindric us. cavu s. albidus vel palllde griscus, glober, lacvis, Ql ru 
tenuissima. albida, inunutabilis; odur dist inciUs: sapor mitis. Sporac 8- 9 .5 x 6.5- 8.5 
(8.8 ! 0.4 x 7.6!: 0.4) JJm . (excl. o m .), Q = 1.16, subg,lobosac vel obovoideae , hyaline. 
valde :unyloidcae, o mamentatlo nc venucosa. vcrrucis 0 .5 JJm alli s numcrosis obtectae ; 
plaga supr:~lu la ri inamyloidca . Uasidia 33-40 x 11- 13 JJm , innat o-clavata . 44 spo rigera . 
J\cies lamclhuu m sterilis. Pseudocystidia 55- 80 x 6 - 11 um. \'entri coso-lageniformia. 
hyalina . tcnuilu nic.ata. Trama hymcnophoralis irregularis. in termixta . Epicu us pilei ex 
hyphis triehodcrmlalibus composlta . Typus: ~1:lrtinica, Ansc 3 Voiles. IS Oct. 1975. 
Fia rd 628 A, K. 

R11ssulo vem:w elilma Singe r is extremely similar to this species but has a more uni· 
fonnly dark yellowish brown pileus. a greyish brown stipe , and some reticulation o f the 
spore orn :mtenta tion . Typic-J ily in many species o f the l·lctcroph)' llae the suprahila r 
plogc remains inamyloid . 

Russula cremeolibci.na 1\:g,lcr. sp. nov. 
Pileus 4 - 5.3 em latus. e convexo~xpansus . dC JltCssus. :~ d disum crcmeus vel p3Uide 

lilacinus. subviscidus. subrugosus. Lamellae adnutac, albidae vel crcmcac, furcatae, 
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modrrate confertac. Stipes 3- 6.5 x 1- 1.2 em. cylindricus. fis tulosus, CJndidus. glaber, 
rugosus. ~ro fi nna, candida, inunu tabilis: odor nullus; sapor mids. porne 6.5 - 8.5 x 
5.5- 7(7.5 ! 0.4 x 6 ! 0.5) \.1111 (cxd . orn.). Q "' 1.26. subglobOS3e vel obovoidtac. 
hyalln:lc. amyloidcac, ormunentationc vcrrucOS3 ct sub ret icu l:a ta, vc rrucis 0.5 lJm allis 
vest lta; macula suprJ hib ri amyloidca. Basidia 28- 35 x 11 - 12 lJnl , in fla to-clavata. 
4-sporigcra. Acics lamella rum hctcromorphOS3. Macrocystidia dispcrS3 , 60- 11 0 x 7- 10 
lJm, mucrona to·fusiformi3. hyalina. tcnuiltl nicata , conten to in sulphovanilliuo atro 
caerulcsce nti:l rcplcta . Tr.una hymcnophornl is irregularis, irucnni.loa . Epicutis pilei ex 
hyphis subercctis ct dermotocystidiis composita. Typus: Mar1inica . Car:lvclle, in silvis 
xero·mcphyticis, 4 Sept. 1976, Fi:u d 772 A. K. 

Ooscly related to the North temperate species. R. cyauo:camho (SchaeiT. ex Seer.) 
Fr. but differing in the smaller st:nu re and b righ ter pigmerua tion. 

Subsection Fottentinac Melzer & Zvara. Ceskli Holubinky: 98 ( 1927). 
Pileus generally du ll, yellow. brown o r grey, very rarely green: pile:r l marg,ln fre· 

quently plic:~.te-tube rculate. T:ute mostly acrid or biuer sometimes mild: odou r often 
distinct ive, nauseo us, foetid or of bitter al monds. Spore print white, cre:~.m or p:~. l e 

ochre. 

Russul:1 marronina Pegler. sp. nov. 
Pileus 2- 5 em l:~.tus. fragilis, pla nO<om•exus, dcprcssus, pallide brunneus. ad discum 

marroninus. glabc r, in humido viscid us de in siccus. ad rnargincm Iento sulca to·stri:atus. 
U mellae adnatac , cremeae, s:aepc: frucatae, moderate confertae. Stipes 2.5 em x 5- 9 
mm, cy lindricus ve l nd basim altcn u:uus, 13cunosus dei n cavus. albidus, globcr. laevis. 
Ca ro tc nuissi rna. albida, im mutabilis: odor amygdalinus amarus revocans; sapor lcntc 
acer ri mus. Sporae In cumulo pallide cremeae, 7.5-9 x 6.5 - 8(8.5.:!: 0.4 x 7.2 ! 0.4) 
IJ rn, Q = 1.1 , subglobosae, hyali nae, ornamentationc subre ticulata amy1oidca, verrucis 
ernssis 0 .5- 1 \.un altis praeditac . Basidia 30-40 x 9- lllJm, Cb\'313 , 4-sporigc:ra . Ac:M:s 
lamcllaru rn heteromorphosa. Chciloc:ystidia macrocystidioidils similia, 45-65 x 8- 11 
1Jm, fusiformia. hynlina vel lu tea, c:onttnto in su lphovanillina caerulcscentia replcta. 
Pleu rocystidia nuUa. Tra ma hymcnophoralis irregularis. intennixta. Epicuti s pilei gela· 
tinosa, ex hyphis septat is filiformibus ct de nnatocystid iis dlspcrsis composita . Typus: 
Martinic:1 , Trinh~, 3 Nov. 1975. Fiard 661 K. 

Close to the R. sororia-group of orth temperate regions. especia lly to R. om01:no· 
l~ns Romag.n. but differing in the reddish brown pileus. whjte stipc and subglobose 
spores wit h 3 coarse ly verru cose omamcrllation. 

Russula mcphitica Pegle r. sp. nov. 
Pileus 2.7- 5.6 em la tus, rnodcrntc carnosus, convcxus mox depressus, pallide ochrn· 

ceus vel pallide cinnamorneo-bubalinus.ln statu humido glutinosus, g.labe r: ad rnarginem 
pe<:tin:Hus. L1mc lloe adnatae . ochracco-cremcae, sacpc fureatae. modc111tc confcrtac . 
acq uilongac . Stipes 2.5-4.5 em x 8 - 12 mm, eylindricus. cavus. albidus, glabe r. C3ro 
tcnuls, albida , inunu tabil is: odor fo rt e adore R. foctemis similis: sapor mitis. Sporae 
7.5-9 x 6- 7.5(8 .:!: 0 .4 x 6.7 .:!: 0.4 ) 1..1rn (exc:l. om.), Q = 1.20. obovoideae vel late 
ellipsoideae, hyalinac, omament:uionc \'Crrucosa arnyloidea, verrucis grossis et con· 
nectivis 111ris obtectac. Basidia 28- 34 x 9- 10 um, innato-clava ta, 4-spo rigera. Adcs 
lamella rum heteromorphosa. Macrocystidia numc:ros:a, 40- 75 x 8 - 121Jm, vcntricoso-
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fusiformia. tenuitunica ta, ad apicem in su lphovanillina cac rulescentia. Trnma hymcno· 
phoralis irregu laris, intcnnixta. Epicu lls pilei gelatinosa, ex hyphis ftliformibus et 
dermatoc.:yst idiis composlta. TyJmS: Martinica, Morne 0 1opotte, in silvis mesophyticis, 
23 Dec. 1975, Fi01d 678 K. 

Similar to R. foewu (Pers. ex Fr.) Fr. but much smaJler and more delic:~te. The 
species might be compared toR. [oetcns var. minor Singe r or toR. [oeumtu/o Peck. 

Russu la ochrostraminea Pegler, sp. nov. 
!'ileus 3-5 em btus. modern tc carnosus, convexo-cxpansus. depressus, poSlrcmo 

pc:rforatus, pallide ochraceo-bubalinus vel ochrnceo-auramiacus, vo.lde viscldus , ad mar
ginem plicato-tuberculatus. lamellae adnatae, cremeae vel eburncac, intervenosac, 
moderate confertac. Stjpes 2- 3 em x 8- 10 mm, cylindricus. c:avus, albidus vel paJJide 
griseus, laevis, glaber. Ca ro ntvida, immutabilis; odor debilis; sapor mil is. Sporae 7- 9 x: 
6-8(8 ! 0.4 x: 7! 0.5) 1.1m (cxcl. orn .),Q = I.IS ,subglobosae vel obovoidcae,hyalinae, 
ornamen tationc retku lata, verrucis 0.5-0.1 lJjn altis grossis confert is vestitae; macuJa 
suprah.ilari amyloidea . Basidia 35-38 x 10- 12lJln,clavata, 4-sporigera. Acies lamellarum 
hcteromorphosa. Macrocystidia dlspersa, 35-65 x 7- 12 \.lm, cylindrico-(usi(ormia, 
acuminata, subhyaJina, in sulphovanillina paJiidc cacruleS«ntia. Trama hymcnophoralis 
hregularis. internlixta. Epicutis pilei ex hypltis intennixtis gelatinosis et dermatocystidiis 
e(formata. Typus: Martinica, Rivil)re-Pilote, 30 Oct. 1975, Fiard 656 K. 

The species occun after heavy rains in otherwise dry situ ations. It belongs In the 
Subsection Foeleminae but is atypical in lacki ng a distinctive odour and the taste is 
mild. It might be compared to R. consobrinoides Heim, from Madagasc1u, but lacks the 
foetid odour of tha t species. 

Subsectio n Oecolof3ntinae Mel.zet & Zvara , Cesk41-lolubinky: 6 1 (1927). 
Basidiocatp robust. !'ileus cinnaba r red, orange or yellow. rarely white. never brown 

or gree n. Taste mild . Spore prin t ochre or yellow. Oemtatocynidia present In the 
pilei pel lis. 

Russula matoubcnsis Pegler. sp. nov. 
Pileus 6 - 10 em latus, carnosus. e convexo applanatus, depressus. aurantiacus, sub· 

viscidus, glabcr vel ad marginem areolatus, non-striaiUs. L:uneUac adnat<~c, p::allidc 
cremeae, :angusta tac, saepe furcatae, confertissimac, cum ordinibus lamciJularum inter
mix tae. Stipes 4·-4.5 x 1.5- 2 ern. ad basim attenuatus, c pileo concolor, siccus, glabcr, 
laevis. Caro crassa , albida dein cincrasccns: odor nullus; S3por mitis. S1>orae 8.5- 10 x 
7 .S- 9(9.6 ! 0.6 x 8.3 ! 0.4) lJtn (excl. orn.). Q = 1.1 S, subglobosae vel obovoidcac, 
hyalinac, amyloideae, ornamentationc rcticulata. 0.5·ium aha: macula supr:J hitul 
arnyloidea. Basidia 37-43 x 9-11 lJill, cla"ata vel ventricosa, 2- vel4·sporlge ra. Mac
roc:ystidia 60- 75 x S- 9 \.lm, l:mceolato-fusiforntia, hyalina. tcnuitunicata, imus in 
sulphovnniUina caeru lescent ia. Trama hymcnophoralis in terntixta, hyaHna. Epicutis 
pilei ex hyphis lilamentosis et dermatocystldiis aunmtiacis efform:ua . Typus: Guadalupa 
Insula, Basse Terre, Trace Victor Hughes, in solo nudo, 16 Aug. 1975, Fiard 550 A, K. 

Similor to R. decolorans (Fr.) Fr. but the stipc is o range and the context discolours 
o nly to g.rey rather than blackening. 
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SUMMARY 

Four collections of army ants (Ne ivamyrmex) 
were infected with a sporodochial fungus with sim
ilarities to Te rmitaria Thaxter and Hattirolella 
Colla known only from species of termites and 
Huiogone Thaxter known from dipterans. This fun
gus is described here as Termi tariopsis ca vernosa, 
gen. et sp. nov. Morphological similarity of com
plex structures i n these genera of entomophilous 
fungi and the proximity in nature of the ant and 
termite hosts are taken as evidence of possible 
phylogenetic relationship. 

Four collections of army ants (Neivamyrmex) referred to 
us contained thalli of an undescribed fungus: 

Neivamvrmex opacithorax Emery . Kansas; Riley Co., 
Manhattan, 26 v 1964, c. w. Rettenmeyer 3018, Colony E-387, 
6 specimens. Kansas: Riley Co., Manhattan, Kansas State 
Hill, 7 VIII 1962, R. D. Akre, Colony E- 278, 20 specimens. 
Kansas: Manhattan, c. w. Rettenmeyer 3593, Colony E- 513. 
6 specimens. Neivamvrmex pi losus ( F. Smith ). Panama: Ca
nal Zone, Sarro Colorado Island, 15 II 1961, E. o. Willis. 
1 specimen. 

Some infected portions of t he insect integument were 
removed with the aid of a dissecting microscope (X40) and 
mounted in a glycerol solution containing acid fuschi n 
(Ben jamin, 1971) or crystal violet. Other in fected portions 
were dehydrated through an alcoholic series to acetone and 
P.mh~dded in low viscosity plastic {Spurr , 1962) and sec
ttohed with an ultramicrotome or were frozen and sect ioned 
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with a cryostat . For scanning electron microscopy infected 
portions of the insect were air dried, gold coated with a 
Polaron sputter coater, and examined in an AMR- 1000 A micro
scope. 

Termitariopsis Blackwell, Samson, et Kimbrough, gen . nov. 
Entomophilous; thallus principalis crustosus, stromati 

c us; haustoria e fusco crassi t unica to cellularum strata 
orientio ; integer thallus principalis i n excipulo sterili 
spor odochium maturans; cellululae excipuli cavitatem solita
riam includentes; pseudoparenchymatum subhymenium hymenium 
phialidum, guod conida in online basipetalo apicali ter 
abscindit, emi ttens; sporodochi cavitas macroconidiis et 
microconidiis. Typus: Termitaria ca vernosa Blackwell, 
Samson, et Kimbrough. 

En tomophilous ; primary thallus crus tose, stromati; 
haustoria arising f rom a dark, thick- walled layer of cells; 
entire primary thallus maturing i nto a s porodochium wi th 
some e xcipular cells producing phialoconidium- like cells; 
pseudoparenchymatous subhymenium giving r ise to hymenia l 
layer of septate filaments; some of these filaments l?roduc
i ng multicellular, appendaged macroconida ; microconid1a pro
duced at t he appendage t i ps. 

Termitariopsis cavernosa Blackwell, Samson, et Kimbrough, 
sp. nov . 

Entomophilous; thallus principalis crustosus, str omati 
cus, pluribus cellulis c rassus; maturans i n varianti forma 
sporodochi um secundum positionem in insecto hospite , sed 
ple rumque e l ongatus ; basale stratum omnino crassitunicatis 
fuscis cellulae mat r icales haus t or ii, 5 x 10 ~m; excipulum 
fuscis elongatis crassi tunicatis s terilibus cellulis; in
terna spor odochi cavi tas cont inens sphaericas ad elongatas 
crassi tunicatas pseudoparenchymatas massas, facile sepa ratas 
a subhymenio; phialidas, 2 - 3 ~m i n s trato e subhymenio 
orientes, coni d ia a locis conidiogeneribus intra elongatas 
collarettas ab scindentes , altitudi nem excipuli attingentes. 
intra collarettas saltern quinque conid ia; conidia hyalina 
cylindrica au.t marginibus truncatis, 1 . 5 x 2 . 5- 4 ~m; caviats 
s porodoch i interna continens hymenium filamentis septalibus 
minoribus dimidio quam al ti tudine filamentorum excipuli; 
emmittertia multicellularia appendicula ta macroconidia, 
20- 30 x 40-60 ~m; appendices macroconididiarum emmi ttentes 
spherica microconidia, 2 ~m diametro. 

Holotypus i n Neivamyrmex opac ithorax Emery, 26 V 1964 . 
C. W. Rettenmeyer 3018. Kansas: Riley Co . , Manhattan. 

Holotype deposited in BPI; isotypes in CBS (Baar n) , Farlow . 
Known from Kansas and Panama. 

Entomophilous ( Figs. 1 , 2 ); primary t hal l us crustose, 
st.roma tic, several cells t h ick; maturi ng to a s po r odochium 
of varying shape dependi ng upon t he site of infecti on on the 
i nsect host, but usually elongated ( Figs . 1,2); basal layer 
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entirely of thick- walled, dark haustoria! mother cells, SxlO 
1-1m ( Figs. 3,4), which give rise to haustoria on the lower 
side {Fig. 5 ) end with a hyaline pseudoparenchymatous s ub
hymenium above (Fig. 4); excipulum of dark, elongated, 
thick-walled cells, 100 ~m x 3 IJm (Figs. 2, 6, 7), some of 
which contain phialoconidium- like cells , 2 x 4 1-1m (Figs. 
6, 7 ) ; internal sporodochial cavity cont aining hymenium of 
septate filaments less than half the height of the excipular 
filaments {Fig. 6); giving rise to multicellular, a.ppendaged 
macroconidia, 20- 30x40- 60 1-1m ( Figs. 6, 8); macrocoJudial ap
pendages giving rise to spherical microconidia, 2 IJm diam 
(Fig . 8) . 

The Panamanian specimens differ from t he Kansan speci 
mens in that the sporodochial cavity is packed with macro
conida and may represent a later stage of maturity. 

The large multicellular, appendaged macroconidia and 
microconidia of T. cavernosa resemble those of Huiogone 
Thaxter, although the development is somewhat different. In 
Huiogone several transverse cell divisions of an internally 
proliferating filament are followed by divisions perpendicu
lar to the first plane. In T. cavernosa one to several of 
the septate hymenial cells become inflated and diverge api 
cally (Fig. 9). Cell divisions in two planes lead to the 
development of macroconidial structures with all tiers less 
pronounced t han in Huiogone (Fig. 10,11,12). The function 
of the macroconidia and occasional microconidia produced at 
the appendages is assumed to be that of infection, although 
microconidia could serve as spermatia. 

Termitariopsis cavernosa is similar in habit and some 
microscopic c haracters to s pecies of the termi tophilous 
genera Termitaria Thaxter and Hattirolella Colla. All three 
are sporodochial with black excipular cells, haustoria , 
basal layers with haustoria! mother cells, and pseudoparen
chymatous subhymenia (Colla, 1929; Khan, 1973; Khan and 
Kimbrough, 1973a, 1974b. Khan and Aldrich, 1973, 1975). 
Species of these genera are virtually indistinguishable at 
dissecting microscope magnifications, but basic internal 
differences are eas1ly discerned at higher magnifications. 
The basal layer cell s are all thick- walled in T. cavernosa 
and species of Hattirolella, while only some cells of t hi s 
layer are thick- walled in Termi tari a species . An epihyme
nial layer also c ha racterizes Hattirolella. lntet·nal sporo
dochial structure is clearly different in these genera. 
Only phialoconidia a r e present in Termitaria ; phialoconidia 
and columns of sterile hyphae which form chambers, in Mat 
tirolella; and macroconidia arising from a l ow hymenial 
layer, in T. cavernosa. The presence or what appear to be 
phialoconidia in some of the exicipular cells and absence of 
them within the exicipula r cavity in T. cave l'nosa further 
serves to distinguish thi s species from those of the other 
two genera. 
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Another s porodochial funqus, Aegeritella superficialis 
Balazy et Wi ~niewski, has been described on ants of the 
genus Formica L . from Poland (Salazy and WiSniewski , 197-4) 
and reported from 1 taly on t he same ant genus (WiSniewski, 
1977 ) . The pale brow n sporodochia have a different morphol 
ogy f rom those of Termitariopsis and produce one- celled 
blastospores. 

Until recently many ectoparasi tic fungi known from t er
mites were considered to be restricted to termite species 
and were not known to have morphological affinities with 
fungi on other i nsects. Bl ac kwell and Kimbrough (1978 ) 
described Hormiscioideus filamento s us occurring on Brazal ian 
termites and di scussed its possible relationship to small 
filamentous ectoparasi tes of several other arthroJ?ods. 
Unfortunately, morphological simplici t y ma kes i t di fflcul t 
to disti ngu1sh charact e r s which denote relations hip from 
those which arise by convergence under selection for a simi 
la r habitat. Kimbrough ( unpublished) has found Dimeromvces 
isopterus Ki mbrough, Laboulbeniopsi s termi tar ius Thaxter, 
and coreomvcetopsis oedipus Thaxter , not only on termites, 
but also on mites and staphylinid beetles which wet·e associ
ated wi th the termites i n a 11arasi tic or commensal relation
ship. Examples of laboulben1omycetous fungi known to infect 
several arthropods that are found in such parasitic or com
mensal assemblages are ci ted by Thaxter (1924), Blum ( ).924) , 
and Benj amin ( 1965 , 1971 ) . 

The termitophagous habit of some speci e s o f Nei vamyrmex , 
the simi lar habita t and present overlappi ng ranges of t hese 
ants and the subterranean t ermite genus Reticulitermes, 
make it possible t hat Termitaria, Hattirolella, and Termi 
tariopsis may have been der ived from a common ancestor which 
was capable of infecting several s pecies of insects living 
in these conditions. Speciation leading to the three genera 
could have occurred i n diffe r ent parts of an ancestoral 
range. In the c ase of Termita r i.opsis, if host change di d 
occur, this may have limi ted gene flow in the manner de
scribed by Bush (1969) and lead to additional diver gence 
from the ancestoral form , Benjamin (1967, 1968 ). 

Figures 1- S. Termi tariopsis ca ve rnosa . Fig . 1. Fungal 
thallus on leg of Neivarmymex opacithorax. Excipula r cells 
are closed over the marg1n (arrow) of the sporodochium at 
early stages . SEM . Fig. 2. Fungal thallus on leg of N. 
opac ithorax. Macroconidium shown emerging (ar row) from 
partially broken s po rodochium. Fig . 3. Crus tose layer of 
thick- walled basal cells. Fig. 4. Cross s ection through 
bas al layer of sporodochium s howi ng dark excipular cells a nd 
pseudoparenchymatous subhymenium above the basal layer. 
Arrow indicates layer of cuticle from i nsect. Fig. 5. 
Longitudinal sec t i on through fungal thallus and insect cuti 
cle showing haus t o r ia (a r row}. 
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PHYSALACR1A LUTTRELL!l BAKER EST UNE TYPIIULA 
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43, hd du II 'ovcmbre 1918 , F 69622 VII.U:URHA NN t: 

SL'M~IARY 

As proven by the presence of a basal sclerotium, f..!:!.y
sa lac rla luure ll H Baker is in fact a Typhula. 
~la luttrelltt (Baker) comb . nov . is a nf!w mem
ber of the subgen us Cnazonaria Corda because of the 
morphology and the structure ol its basidiocarps and be
cause of Its gelatinous sclerotia with an inversed epi
dermoid s truc ture. 

INTRODUCTION 

A l'occasion d ' une rCvisi.on des especes du genre Physa 
lacria, nous avo ns e t e amene a Ctud ler le specimen type 
d ' une espece decr i t e par Gladys BAKER (1946 ), Physa lacr ia 
luttre ll U, et conse r ve a u NEW YOR K BOTANiCAL GARDEN (NY). 

Ce champignon r e co t tC par E.S , LUTTRELL en Georgie ( U. 
S. A, ) n ' est en aucune fa~on une Physa l acr ia puisque sa cla
vule, bien que renfh~e, est r ecouverte d' un hymeni.um dCpour
vu de cystides (contra ireme nt a ux observations de G, BAKER) 
et que s on s ti pc naf t d'un sclCr ote (non reconnu comne tel 
par G. BAKER) . 

La s tructure de c e scl6.rote, associee a ux car actCristi 
ques du carpophore, indique qu 1 il s ' ag it ta d 'une veritable 
~~ qui ne s ' identi.fia nt 8 a ucune des espCces dtkrites 
jus qu 1a l ors da ns ce ge nre, meri te la de nomina tion de Typhu
_!!!. luttretlii (Bake r- ) Berth i e r . 

La descr ipt i.o n que nous e n donnons r- e c a p itule nos ob 
servations per so nne lle s faites s ur exs i.cca t a , 
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OESCRIPTION 

'IYPHULA LUTTRELLlt (Baker ) nov. comb . 

Basionyme = Physa l a cr ia luttre lli i Baker 1 Myco l ogia 
1946 , ~ : 636; Corner, Suppl. Nonogr . Cl av . , 1970 : 193. 

SpC.c imen examlnC = leg. E. S. Luttre ll n° 5153 TYPUS 
(NY) Spa l ding Count y, Ccor gia ( U. S. A. ) , s ur ti.ges mor tes de 
Le spedeza b ico lor , 27- X-194) . 

Carpophores ne dCpassant pas 1, 8 mm, a clavule renfUe I 
piri forme vo i re g lobuleuse, portCe par un s tipe asscz court 
souvent brunBtre 3 sa base e t naissa nt d 1 un sclCrote visi 
b l e qua nd il a fait cCder l a couche s uperfic ie lle du support 
l lgne ux. 

Sc l Crote gCHHC a Cpi.der mo rde i.nver sC , non ornC, a 
cutis r e du i.t ; vu par-dessus, t• Cpidermo rde pr Cscntc de pe t i 
t es ce llules fortement e ngre nCes pourvues de nombr eux cro 
chetons . 
Pour sa part G. BAKER , bien que ne r econnaissa nt pas l' i n
di v i dualitC du scll:hote, avai.t notC unc s tructure part icu
liCr e a l a base des ca:rpophorcs corrme 1 ' i ndiquen t son i.l 
lustr ation (fi.g. 23) d 'une section l ongi.tudinale de carpo
phor c. ainsi que sa descript ion pui squ ' elle Ccr it : "The ba 
sa l r cgi.on (of t he sti pe) is of pr osenpar enchyma cells co 
vered on the o ute r sur fa ces by dar k brown pseudopar enchyma 
c e ll s ". 

Clavule en t i.Cr ement fc r ti. l c., a trame non gClifiCe for
cement lacune use consti. tuCe d ' hyphc s r ayonnantcs, r amifiCes, 
anastomosCes (x 4 - 5 !Jm), r en flCes a u nivcau des c l oisons 
( x 7-8 ~m) dont c hacune porte une boucle: l es ul times r a 
mi.Hcations de ces hyphe s a par oi trCs peu Cpaisse sont p l us 
Ctroitcs ( x 3-4 j.!m) et por tent l' hymC niun . 
Au nivea u de l' hymeniun, nou s n ' avo ns pas note ta prCsc.nce 
des cysti.des cylindriques e t Cmer ge ntes ( 40 - 50 x 6 -7 ,5 ~) 
signatCes par C. BAKER, mais se ulement des basides et basi 
di.o l cs de plus grande tai.lle que ce lles dCcr i.tes par ce 
mycologue. 

Basi.des tCtr asporique s , nettement clav i for mes voire 
spa tut;fes, a cloison basale bouclCe , 20 - 30 - 35 X 8,5 - 9 -9,5 ~ 
(G, BAKER: 15-18 x 7-9 ~m) , 

Basidio l es jamais fusiformes co ntrai r ement .1 celle s des .£.!!I
salacr ia . 
--sj)Ore s e ll ipsordes, a pe t i t api.cule e t a paroi amy tor
de , 8~-10 x 4 - 4 , 25-4,5 ~m (G. BAKER : 8 - 11 x 4 - 5 1Jm) , 

St i pe pourvu d'une Ccorce bien disti.nc t e et gC lifiCe, 
Cpaisse de 20 - 30 !Jm , fai.tc de fibr es ( x 3 - 4,5 !Jm) t. paroi 
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Figure 1 : TYPUULA LUTTRELLll, carpophorcs (d 'aprC s cxstccuta) . 
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propr:e un peu Cpaisse (0,5- 0 ,7 5 um) un ies par unc gc l Cc Cvi 
dentc; mocl le peut - f!tre falblemcnt lacune u se , constituCe 
d ' hyphes (X 2.5 -3 - 4 um) a paroi trCs pcu Cpaisse . 

Poi l s plusou moi ns nombreux sc ion l cs carpophores; 
poilsTbase Ctr oi.teme nt e t hautement conique ( x 3 - 5 }Jm) 
s urmontCe de pro tongements gr € l es ( x 1-1 ,5 1Jm), r amifiCs , 
pouvant a tte i ndre 100 ~m de long. 

DI SCUSS ION 

La mCprise de C. BAKER t ie nt au fait que ce myco l ogue, 
abuse par La c l avule renilC.e des carpophor cs confCrant a ce 
petit champignon une a llure de Physa l acr ia , a d'une par t 
cru dis ti nguer des cys t ides dans l' hymeni~.n e t d'autre part 
mal i nterpr:Cte t a s tructure particuliCr c si tuee a l a base 
du s t i pe et qu i cor respond en r Ca l itC 3 un s cllh6te . 

La pr Csence de cet or gane de resistance de peti t e tail l e 
souvent dissimulC da ns l e s upport et dont so nt pourvues de 
nombr e uses Typhula, a souve nt Cc ha ppC a ux inve s t iga tions 
des myc o l ogues COTmle nou s avons pu l e cons t ater tors de notr e 
Ctude monographique du genre Typhu la (BERTIHER 1976 ). 
Po urtant ainsi que nous l' avons montr ti La connaissa nce de 
La structure des sc l Cr otes s 1 avere ind ispensab le pour n~con
nai tre l' appar tenance des espece s a 1 'un des sept sous - genres 
distinguCs chez les ~ et par ta m€me faci t i ter l a dC
terml na t i on. 

Ainsi , t e sclC.ro te de Ta l ut trelli i. pr Cscnte 1 'un des 
troi.s types fondamentaux de structure rcconnu s c hez le s ,!1.
phul a, et par ticullerement l e p lu s origi nal d'entre e ux e n 
raison de l a na ture de son Cpidermotde q ui c aractCrise, dC 
j .l 8 lu i seul, l e s ous - gc nrc Cnazonaria . En effet, une bor 
dure de sc l Cr ote constituCe d'un Cpidermorde i nver se (orne 
ou non) s urmontC d ' un cuti s ne se rencon t re que chez l es 
espCce s de cc sous - gcnre dont par ai l leur s l e scl tirote est 
t oujours gC l ifi.C . 

Outre le s caractCr ist iq ues de son sctCro te, T. luttr e l
lii prCse nte tou s t es a utres tr ai.ts des Cnazonari a Corda, 
te t s que nous lcs avons r edCfi nis ct do nt tCmoigne l e t ype, 
T. set i pes (Grev . ) Berthier, 8 savo i r : 
c arpophor es a c l avule bien marquee, peu ou pas gCUfiCe, 
porttie par un Stipe a Ccorce importante , gC l ifiCe e t bor dCe 
de fibres; spores amyl ot:des ( sau f c hez T. lute sce ns Boud. ). 
De plu s , se t on que le s ee l lutes de 1 ' Cpidermo tde inversC du 
sc t e r ote portent ou non de pet i tes protuberances i nternes 
r csponsab l esd 1 unc ornementation, nou s avons d i sti nguC deux 
groupes par mi l cs Cnazonar ia : T. luttrell li sc r a ttache a 
ce l ui des " Cnazonaria a Cpidermotde non ornC" . 
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Corrme c ' est l c cas pour Ia majori.tC des espCccs de cet te 
ttscction" , l es hyphes du carpophore ct du sclCro tc de T. lut
tre ll il so ot bouc l Cc s, a l'inverse de ce que l' on observe 
chez l cs Cnazonar ia a sc te r o t e orne . 

Alnsi que nous en faisions e cat en 1976 , a l' exception 
de T. elcga ns (Berk . et Curt. ) Corner, champlgnon q ui se 
si ngular ise par ses carpophorcs particuliCrcmcnt courts, 
t r apus et 8 s c l Crote vo lumi ncux, t o utes le s a utrcs espCce s 
(tO) de ce ttc sect ion di.f fE!:r ent assez peu de celles il Cpi 
dc r motde or nC : il e n est de m€me de T. luttre llii pour l a 
quelle , nearmoins , toute sy no nym ic nous paro.ttrail ha sar deu
se . L'espece dont e ll e se r appr oche l e p lus est T. s phaer oi 
dea Remsb . vcnant sur tigcs de Rubus (U . S. A.: Ctat de NY) 
qui possedc des s pore s p lu s gr andcs, 10, 5 - 12 x 4 , 5 - 6 ~.un 
et des basidcs mol ns r c n f t ees a leur soomec, 2S- 35 x 7-8 j.Jm. 
0 1alll cur s le tr a it l c. p lus r cmarquab l c. de. T. luttr e ll ii 
semble bie n ~tr c. scs bas i.de s ne tteme nt clav i formes voire 
spatult~es . 

Nous pouvons done conc lurc. que l e c hampi gnon appc l ..; 
Physa l acr La luttrell ii par C. BAKER appartient en r Ca 1 i tC 
a u genre Typhu la oU i. l sc c l asse dans la section " it C.pidcr
mo tdc non orne " du sous - ge nre Cnazonar ia . 

RE>IERCIEI'IENTS 
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SUMI\IARY 

lleteroccphalacria sollda Berthet , a new species, is 
described and illustra ted from 1'1 co llcc tton made in Col~ 
rado (U . S.A . ). Th is capitate clt~vartold fungus, h a v ing 
partially cructately septate ap ices of the basidia and 
secondary spores (contdla) Is a new member of the Tre
mellalc:s. 

INTRODUCT ION 

Au cours d ' unc Ctude comparative des especes de Physa 
lacr la (petites Cl avariacees capitCcs a "oteocystldcs") nous 
~ eu l'occasion d'examlner une r ecolte de F. E. et E. S. 
CLfl>IENTS provena nt du Colorado (U. S. A. ) et Ctiq uetCe Physa 
l acr i.a so lids Cleme nts . 

Ce champi.gnon plutOt html i.co l e , 8 allure de Physa l acri.o 
di.ffere des espCccs de ce ge nre par sa clavule p leine, rc
couverte d ' un hymC n i u n depourvu de cys tide s e t co ns tituC de 
basides s ubtr cmellordes . 

Ces di.ffCr ences n ' avaicnt pas Ccha ppC 3 Gtody s PAK.ER 
(191. 1) qu i. e xclualt des Physa l acr l a ce champlgnon, a lor s 
dC.posC it HARVARD (F1i) en ecri.vant cl son s uj et: 
"The s pec imen seen did not present t yp i cal physalacri.an cha 
r a cters, in par ticu l a r the bas idia, whi c h were apparently 
a heterobasidia l type". 

En cffet, l es basldes claviformes de ce champlgnon, se 
clo isonnent en croix, a l eur extr€me s orrrnct seulement. Cc 
phCnornene pcu coura nt sc r encontre nCarrno i ns chez d ' autre s 
champ i.gnons , cort i cioides corrme Mctabourdot ia (OLl VE, l957), 
clavari.oi dcs c onrne Treme llodcndropsi.s (OORNER, l953 et 1966, 
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A. CRAWFORD, l954) et c yphe lloi.dc s CortiTle lteteroscypha 
(AGERER et OBERWlNKLER, 1979) , 
Nais le specimen de CL&tEN'lSavec ses carpophor es s imp l es et 
capites, nc n:sscmb l e en r i en aux Treme llodendropsls qui ont 
taus, coome T. tuberosa espC.ce type du genre, de s c ar popho
re s clavarioides r ame ux . 

Cc ttc espece es t done l c represe ntant d ' un genre nou
veau, Heteroccpha l acri.a, dont la positi.on sys t ematiq ue 
ser a discut ee plus loin apre s que nous ayo ns dtkr i.t l es ca
racter ts tiques de Heterocepha l acr i.a salida Ber thler , ma l 
heureu sement de faryon i ncomplete pu i.sque issue s de La seule 
Ct ude de spCcimens see s . 

DESCRIPTION 

spec lmen exami nC: 
Phy s alacr ia sa lida F. E et E. S Cl ements in herba r hrn l eg. F. £ 
ct E. S C leme~ 333(S) ex herb. Sydow , Ni nnehaha 2600 m, 
Co l or ado (U. S. A. ), 7 - l X-1 906 . "Geophi l us gregarius ad ter
ram e t ad acus Pseudotsugae sernel Pi cea-Pseudotsuga - hy lio" . 

Espece non dCcr ite par ses a u t e ur s mais r Cper toriCe 
da ns Cryptogamae Forma t l o nun Co l or adensium (Un l v . Color ado 
Museum 1972) , 

Carpophor es simp les, dressCs , Cl a ncC s , a t te ignant 18 nrn , 
avec une c l a vule bruta l ement sCparCe du s tipe : car pophor es 
venant e n petits gr oupes de J - 6 i ndividu s , s ur l a terre ou 
des r amea ux de coni fere s . 

Sur t c sec , ca rpophore s de cou l eur havane avec un stipe 
(MU. 7,5 YR 4 / 4 - J / 2) pl u s s ombr e que t a c l avule (MU. 7,5 YR 
5/ 4 - 5/ 6 ) . St i pe t r es l ong, r Cgulier ( x 0 ,2 - O, J rrrn) et 
compr imC: clavu l e ( x 1, 2 - l , 5 mn) dr o l te ou r CflCchie e t 
pr Cscnta nt souvent deux lobes q u i e nser rent l e stlpe . 

Cl avule p l eine recouver te d ' un hymC. ni \.11\ amphtgene , dC
pourvu de cystides . 
Trame de t a cl avul e , l acu neu se et const i tuCe d ' hy phe s l a 
chement e nche v€ trCes, r Cgu l ter es ( X 3 - 5- 7 urn ) a paroi 
mi nce ou pe u Cpaisse, a c l olsons sans boucles . 
Sou s - hymC nilml peu Cpa is, non l a c une ux fai t d ' hyphcs plus 
Ct r oites ( x 3 - 5 ~m) .i artic l e s cour t s ct it c loi so ns pour 
vues de bouc l c s . 

Sasides e t basidio l es chvlformes , a c lo t son basa le 
bouct ee et a son•net souvent part iel l ement cloisonne e n 
croix: c l o i so nnement apical pl u s ou moi ns pr Ccoce : prCc C
da nt ou non Ia poussC.c des sdr igmates : pa r fo ls pas de 
c l o i sonncmcn t m~me chez l es basides mOres ou agCes . 
Basldes t Ctra spor iques , plus ou moln s l onguemcnt c l avifor 
mes, 25- 30 - 35 ~m x 6 - 7 - 8 ~m au sorrrnc t , x 2- J )Jl1l a l a base . 
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Figure 1 : HETEROCEPIIAU.CRIA SOL I DA 

(j 0 
o() 

A· carpophoz:es (d'apr~s exsiccata): B- bas ides et bas ldl oles . 
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C- bastdiospor es , spore s produisant de s conid les : D- contdtospor ea . 
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StCr i gma t cs Longs ct 3 ba se large , en fo r me de cernes . 
Bas id losporc s hya l fnes, a pa rof mince non amy l orde, 

7-8 -(10 ) x 3,25 - 3,5 - (3,7 5) ~ ~ caractCrisCes par un 
a pt.cule si court qu' i l pas serait i naper<ju sa ns l' cxiste nce 
du bouchon apicul a ire pr imaire . Ba sid i o s pore s non r CpCti 
tives semb l e -t- il mais cependa nt capablesde produire, s ans 
c lo i so nnement prCalab l e, de s conidies e n un ou plusleur s 
points. 

Co nid los pores e ll ipsotdes, 3- 4 x l , S - 2 1JJn1 sc dchachan t 
facilement COIT1TIC en tCmoi.gnent l es c ourtes cicatrices obser
vCes s ur quelques basidios por cs. 

Stipe glabr e , compr imC , plein, cort lquC et gt1llf iC , 
constl tuC d ' hyphe s rCgutiE:r e s a par o i un peu Cpaisse e t a 
cloisons sa ns boucles . 
Au n ivea u de 1 1Cc or cc, Cpa l sse de 10-15 ~ . hyphc s ( x 2,5-
4 ,5 )Jm ) un ies pa r une ge t Ce abonda nte . 
Plus 8 l' i ntCricur, hyphcs seu l ement un lcs par un tre s mi nce 
ge l: hyphes Ctroitcs ( x 1 , 5 - 3 !Jm) dans une zo ne de 15 )Jm 

sou s l' tkor ce , hyphe s plus l a r ge s ( x 3 - 4 - S-(7 ) !Jm ) au nl 
vcau de la moe I l e qu i n ' e st pas l acu neuse . 

11£ TE ROCEPIIA I. A C: RIA nnv . ):C II . 

C.a rpophu rl si mpli ces , c rcc ri , d avu la a s11 pll c 1113 AII ne J isrloc1.1 . lb sidl ls 

da viformibus, hrc\llcr In c u •<"cm In 1111nma pa n e septal IS. Has •dh,spmls hya llnis , 

hatu.l repc11 11 YLS , putcnribus con ldiusporas glgnendl. 
t .cnus cla \·arlol dcurn uncr T rcnh,: ll ah.:s co lhl!.:andum . 

Typus ~c.ncrls: !J~I£.f~(!!l~oluJa l~ rrh ic.r 

llc ttroccpha l:u·ria so~~:l no v. •r· 
Car pophnrl I rnm a li i , c :u crvarirn In te rra nuda vel ra nu s con lf<:rouu m cres

ccnres , u cc r brurull' l , d<'\'ula 1, :: - 1 , ~ mm IMa, u crx· hllnha ra , uipi rcrnlon~um 

a rque ~.·omprcuum inLluLknh: , p lc nJ , ~d lacun<Mi.l , hymcn lo .1mrh1gc nc , cys rid iis 

••rh3 to . ll.1srdr ls Uo~vlformlbu< , surr unls p lc rurrHJUc brC \' IIcr sep ra11s . 1 111husris srctlt! 

ma 111. IJ:uldl ospom h}alln •s . haml :un )•lo ldcls , 7 -fl·(lO) A :J,',U•·:J . ;';(:t, 75) }l m , appw 

dr C'c pe r u brur:um· nnuu tlf!ll'UI:rrt·m p11mar m m scpa ra blll . ll:uldr osporis baud r ~·p<: t i l iv r ~ , 

fl\lll' lll ibus p.:uvns nm1 diospm.u n - 1 x 1 , ~ -::! 111n) F,l~nc nd l , sine sc p1a u onc pract·c!.lcnte. 
Sl\pr u.• ~labru , plcnu , ~.·unin· j.:l'l<t13. llyphl s rcgu larl hus, haud inflatll. Scplls so lum 

pr11pc hymcniu rn sublryrm:nwrll 411l' f•hu i311S . 

IIO I01ypus: S!Ol' khol•ll IS) lc~. I . ... e t LS r: lcllll'IIIS n ·J:fl. llu ml ve l In 1.1mis 

t'tmlfcraru m , J.hnnd raha , '.:! r.t lO rn , c :~ ll m;a!.lo Ill. S.A.) , "; - IX-1'10fi. 

Dl SCUSStON 

He ter occ pha l acr in s o 1 ida 1 a ve c s e s ca r pophores simp l e s 
et c a pitt! s pr E! se nte de p lus l es caractCristiques s u t vantes: 

une gC iif l c a tion a u n i vcau du s lipc , pa r t icul i krement net
t c da ns l ' e c or ce . 

- de ~ vucl cs 1 i -nitc': e ~ 1 11 x c l oi ~on:; des hyphes du sou s -h)'lnc,; -
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nh.m et a u pied de s basides . 
- des basi.de s cl a vlformcs , lc p lu s souve nt courtcment clo i 

sonnCes en cro ix a leur sorrrne t . 
- de s ba sidiospores produi sant des spore s seconda i r es de 

type conld le, sa ns cloisonnement prea l ab le. 
Ces deux derniC r es c ar acteri.s t iq ues nous condu isent a 

nous lnter roger sur la position du genre Heteroccpha l a cr i.a . 

Avec ses for ts s t Cri. wnates bien individua lisCs par l e 
cloisonnement ap i c a l , l a ba side de H. sa l ida n ' cst pas sa ns 
Cvoquer La baside des OacrymycCtales, qui est toutefois rC 
gulierement bispor ique ct j amais cloi sonnee . De p lus c hez 
lc s Oacr ymycCtales , 1a production de con i.dics par l cs basi 
d iospores, qui sent Cga l ement non rCpCtitive s , es t tres gC 
nCralement prCcCdCe d ' un c l oisonncme nt. 

H. so lid a d 1 Her e aussi des TrCme l la l e s typiques, pour
cant a basides cloisonnees , c ar ce lles-ci, g l obuleuses ct 
compl C:tcme nt cloi sonnCc s en croix, produ ise nt de s basid io
spor es repth iti ves c apables dans certai ns c as de gcrmer en 
coni die s . 

En dCplt de ces r eserves , nous pouvons r a ttacher notre 
espece aux Treme llates, s i nous nous r Cfi!ron s a 1a classi fi 
cat ion de HC NABS (197 3) qui oppose l cs ttolo aux Phr agmoba 
sidiomycet i.dae . Ce partage, antCr ieureme nt pr opose par PA-
10UILI.J\RD (1887, non 1900) et BREFELO (1887) sou s d ' a utres 
vocab les, rc spec t i.vemen t Homo/ HCtcr obas i.dies et Auto/Proto
basidiCs ,a ~ tC actuali sC pour tcni r compte d ' espE!:ces rCce n
tc s 0 bas ides partiellcme nt cl oisonnC.c s e n cro i x et que MC 
NABS r attache aux TrCme llal es ; 
Mctabour dotla (1 espece), Tremellodendrops is + Pseudotrerr.el 
l odendron (5 espCces) , a uxquel s v lc nt s ' ajoutcr He tero sc ypha 
(1 espece) . 

Soulig nons fcl que contrai. r ement .l cc que lalsse s uppo
ser h dtHinition cH ar glc des Tremel t a l es donnCc par HC NABS 
il n ' cst pas certai n que l a product i on de spore s r CpC: tit ives 
so it l e fa i t de tout e s l es espC:ccs. 
Te l ser alt l c c as de H. so l i.da , tou t comne c e lu i des espf!ces 
cl avar lordes chez l esquelles OORNER (1966 e t 1970) n ' a ja 
mais observe ce phC nomC:nc. C' est pourquoi nota.rrmcnt, cct 
auteur, b len que r cconna issa nt l a fll iatlo n probab l e de Trc 
mc l lodendr on (Treme ll a l es), Tremc llodc ndropsis e t Aphcla.ria 
(Aphyllophora les, Cl avar iacCes), hC:si te a ver scr ce genre 
limi te da ns l es TrCme ll a le s . 
De toutc fa <jo n notre nouveau genre, vient s ' a j outc r a ccs 
quelque s espC:ces l imitc s q u i scmb l c nt ~ tre lc s t Cmoins de 
t• Cvo l ution des llo l obasidiCs a part i r d ' ancCtre s l,hra~oba 
sidiCs . 
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BOTRYOllASIDI UM CHILENSE SP . NOV . , 

A TELEOMORPH OF HAPLO'rRICHUM CHILENSE 

Vi;ra Holub01TA-JechovA 

Botani cal Inst i tute , Czechoslovak Academy of Sciences , 
252 43 Prdhonice near Praha, Czechoslovakia 

ABS'rRACT 

A new species 1 Botryobas1d1um chilense Hol. - J ech . 1 

~:s d=~~~~~g ~~n~~i~~~~~;e~hfi~~s~h1LiKK:r )8~6i:~}e~~ . 
( = Oidiwn chilense Linder ) collected in Chi l e . It i s 
c lose l y r e la ted to Oidium ochraceum (Po•rah) Linder; 
the latter name is transfered Eo Hapl.:>trichum Link . 

TAXONOMIC PART 

Botrvobesidiwn chilense Hol.-Jech . sp . no·1 . 

Carposo:na r esupi natum, sparse araohnoideum usque 
hypoohno1deum 1 ?5 - 100 pm crassum, album vel albo -
cremewn . Hyphae basalos 6 - 9 ~ crassae, hyalinae 1 

crass! tunicatae, paulo dextrinoideae et val de cyanophi
lae, subhymeniales 6 - ? J.lll1 crasase , tenu1 tunicatae, 
omnes absque fibulis; cystidia absU!I.t . Basidia elli p
soidea va l ovo1dea 1 1.} - 15 x? - 8 p.m, tenuitunicata, 
(6- } 8 ster1gmat1bus 3 - 4 ~ lon is tnatru;:,.ta. 
Bss1d1ospo:-ae 6 - ? . 5 x 3 - 3 . 5 Jlll1 1 ell1.psoideae usque 
fus i form.es , apiculo lateral! tnstructae 1 hyalinae, 
tenuitunicatae, non - dextrinoideae, paulo ~yanophilae . 

Typus : i~~:e R. ~~!it!~e?;~ 1 _tal~~~~~~~: : ~:c~!i~, 
Haplot richo chilensi). 

Carpophores resuptnste, widely effused , loosely 
hypoch."loid 1 about ?5 - 100 Jl!D thick, white when r:resh , 
some\,hat wh1 t t sh - tvo:ry when dry . 
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Bece1 hyphae (5-) 6 - 9 ( - 10) pm wide , hyaline, 
th1ck-w3lled , with slightly dex-trinoi d a':ld strongly 
cyanoph ilous wslls; the ascending hyphae 6 .5 - 7 pm 
-..!de wt th walls cyanophilous and undextrinoid; 
subhymenial hyphae 6 - 7 JliU ..,.ide , thin-walled. Al l 
hyph e cl8mpless, rarely a..""tastomoa1ng, wi thout incrusta
tion . Cysttdta laok lng. 

Bao1d1a ellipsoi dal to ovoi d , somewhat inflated and 
rounded at the top , nar rowed toward t he base , 13 - 1.5 J.UU 
long , 7 - 8 p:n wide in the widest part , 3 . 5 - 4 p.m wide 
near the base, thin - walled, with cyanophilous and 
slightly dext r 1no1d or wtdelttrinoid walls , wi th (6-) 8 
~:=~~gmata , 3 - 4 Jlll1 l on and 1 - 1.5 }UI1 wide at the 

Bas1d1ospores usual ly 6 - 7 . 5 x 3 - 3.5 ~· ellipsoid 

;~i ~~~!{~i; · e:;!f~;t~a 0{~0 ~~=' t~~~r~~~~di~ . ;o~~~~x a~nd 
~~in~:;~l=~ ~h s:o~·~~~r~d!-i~rr~~~~e~ii:~~i~ ~~~6~~~io .. ls. 

Anamorph: Huolotr i cil\1.!!1 chi lense (Linder) Hol. - Jech . , 
eoka Mykol. 30: 3, 1976. 

Basionym: Oidium chilenso Li nder, 
Lloydia 5: 196 , 1942 . 

Colonien e ffused , irre l ar, thi n, hypochnoid , 
loo3ely cotto::1y or onl y scatter ed groups or coni d i opho
res, whi tish to sli ght l y ochraceous, slightl y ochraceous 
- brown or ochraceous - grey , 150 - 300 j.UD. thick , 
hardly sep!.rable fro;n the substratum. 

thio~~:!!~1~r'~~; ~~a~1;;!1 , <~;~.~r;t~ ~~~0f.J:r=!~"in 
the substratUJn, few- branchnd , septate, clampl ess, 
occasi onally anssto:nos ! ng . 

Con1d1ophores e r ec t and ascending , at fi r st unbran
ched , later branched i n basal psrts only, wi th ascending 
branches longer than the mai n coni di ophore ; hyaline, 

;~~~~~i;h c~~s~~~~tea9f~5 th;h~~~~~!i6~e~~~ ~ t~,6 ~~~5 pm 
1o~ snd (6 - ) 8 .7 - 10 ( - 11) ).llll wi de a t the base, 

~~r~~=e~r i~0;:~~~~~L~:;~~~s 6 0;1IS~ pm wi de, teminated 

Conidiogenous cell s slightly vestculose , ellipsoid 
to bro9.d e ll!osoid, in short c hains, or qu i te indi st i nct 
from the terminal part of coni diophore , hyaline or pale 

t~!:}wi?h : ~ t~ _ ;g)e-~ i{~~ 5~ t1~~;1~ !~a.~~:o:~ t~o~ t~n ~ , 
terminal and l ateral conidiogenous teeth . Coni dioaenous 
teeth cylindri cal, shor t , 1 - 1. 5 pm l ong and 2 - 3 ( -4) 



1110. ttide, or d ev e lope d only as slight l y rais ed sc!lrs . 

Conidia hyaline or pale yellowlsh, ovoid to broad 
ell tpsotd or l emon- shaped, r ouncled at the t ermi nal part 
and tapered , trun~a -:.e or spiculate at the basal end. , 
( 11- ) 13 .5- 16 ( - 18) x (7 . 5 - l 9 - 11 ~m, thick- walled 
(up to 1 ~), borne sess i le or on t eeth, i n short, 
simple ot• branched chains; the wal t of con ldia f i nely 
echinulate to !n ln'.Jt e l y verrucose. 

Walle of basal hyphae a"ld of mature c o:tidi a are 
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s li ht ly d0xtr1noi d in !.4e lz~r•s Reagent ; t hose of bssal 
hyph'le, con ldiophores and conidi a are strongl y cyan.o
philous i n Cotton Blue . 

Spe c i mens studied : 

1) Chile : Punta Are rras, Ma a11a.1es ; III. 1906 , call. 
R. Thaxter (FH - Typus of Botry ohas"id i U!ll chilense 
and Haplot richU!Il chilense) . 

2) New Zea land : West l and, Granvi lle Fores t , Moun t 
Elliot t, Ahsura ; on a "Rood chip , 2. IV . 1903 , coll. 
S . J. Hughes (625) (D,\014 117'<3'>; only !splo tri chum 
a'1amorph) . 

H.abttat and d i stribut ion. 

Growing on dead and rotting wood . It s ecology end 
d1st r1but io:t is not cle at' yet , bcca'.lse on l y two r ecords 
are kno·nn for the time be in , one fro:n Chile , one from 
New Zealan.d. 

Remarks . 

ch1.l~~;!n~ i~e > ~t~~l1~~t!~e b~y-~~ ~h:~-~:~n a~~ ~=~~:J~e~um 
and descri bed by D. H. Linder (19-'~ 2), also i ts te l eomorph 

~~~n E;~~s;~ ~~;rf~~~~~d1~r~~~~~=~~f;~ · t~~e~;~:~1~~~r 
the t e l e omorph 11as rather i nfrequent a'ld overmature d i n 
the specimen studted . However, it w~s possible to f ind 
the connection between the teleomorp!l. end t he anan:>rph 
i n the margin of young coloni es of Botrvobssidium· this 
con.:1ect i on was established be tween basal hyphae of both 
states . 

Botryobas i dium chilense may be a s pecies dis t ingui 
shable wit h some d t f fi cui ty as i t is rat her simi lar 
to :>ther speci es of Bo"&ryobasidi t.Lrn s ubgen . Br evibss i dium, 
e . g . B. candi cans John Erikss ., the te l e omorph of 
Hanlotr i chum caoltatum (Pers.) Li'lk, with spores mor e or 
l ess of the same shape a."l.d si ze as B. chilense , but 

~~t~h!~~~=~8~s 1~~f~;r a.~~l~~~~~k~~ ~;sit!8Sn~~~~~Y ' 



1 ts anamorph hilense wi tb h bee w1 th 
. l. Botrvobasi~!~e ~ a) ltymen!s~f h: ch1lcnse . 

Fi Haplotrichwn ch\ hypha' c) sp~re H chilcnss . 
'oastdta, b)h~~== and conidla 0 • d) Conidiop 



Haplotrichum chtlense seems to come o: loae to H. 

~lo:~!o~:s t!:~~ - dt~~ 1~~rl~~~!a.~~s:~~~s aiiTI!r 
to H. ochraceum (Povah) Hoi. - J ech . comb . nov. 
/ baslonym: Monilia ochracea Povsh, Mich. Aced. Arts, 
§ct., Letters 13: 181 - 182, 1931, ~ Oidl.wn och.raceum 
(Povah) Linder, L1oydia 5 : 187 , 19~2). Tho latter 
species 1s well distinguishable by its thin- wall ed and 
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f~if~~i ~~ · i~~o!~s~a~e~0t~-~~s~io,; c~:i:J1: : 7 ii . 1~chra-
ceum is confined to the No::-th Ameri can cont1nentTli!i1ile, 
fliiSsehusetts, Michigan ) . 

Haplotri chum chilenso is known from two specimens 
onl y, snd ther efore the variation of it is not well 
determined for the time be tns . 
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REVI3I OII AND SUBDW !SION 0? HAPLOTRICHUM 

- ANAMORPHS OF BO'rRYOBASID!UL! 

lftRA HOLllilOVA- J"ECHOV A 

Botsnlcal I nst i tute , Czechos l ovak Academy of S ci ences, 
252 43 Pr0hon1ce near Praha , Czechos lovakia 

AES'fRACT 

Species of Haolo t r!ohwn Link ( llgntcolous Hyphomycetes) 
a re an'illlorphs of Botryobas ldium Donk subgen . Brevibastdium 
John Erikss . (Cort i c i aceae }. After a r evi s i on, the genus 
i nc l udes 22 species; connect i ons to perfect states w~re 
found .tn 10 of them. Haplotri chum t s characterized "Jy 
wide basal hyphae ; except for H. medium basal hyphae are 
w1 thou t clamps . The most important r ea t ures used fo-:- t he 
subdivi sion or Haulot r i chum are ss follows : pr esence o:
absen~e of c l amps (subgenera) ; ramt ficat ioa of conidio-

~~~i~~), m~=e~~e c~~i~;:s~~~;u;!~0~oi~~;i ~;r~o~idt~ enous 
c e lls , ex i stenc e of one or two types of conidiophore a 
(sect ions} ; shape of conidia , quantity and shape of 

;~~i~~~~~no~~l~~~t~~ ~~~i;: ~ i ~~n ~~i~~~~~!~P~~0~on t~~~ -
sre characte rs of spe c i es onl y . Feat ures or pe r fect 
s tat es cannot be used to subd i vide Ha·olotri c hum or to 
d t stingu t sh tts spe c i es . 

!NI RODUCTION 

Haol o t richum Link bc lon s to Deuteromycot ins, cla3s 
Hyphomycetes . Spec i e s of th i s genus are ana:norphs of 
Dot ob ss j: w Dank subgenus Br ev i bssi d l um John Eriks s . 

Cort i c i ece ae} . They are l i gnicol ous hyp!lom.~cetes 
o:::cur ring on desd a~1d rott en ·nood and bark o! d"earl. 'lnd 
('allen tru:1ks , b!'an.~ hes and s tu.rnp3 . In ganeral , impe rfect 
states of Bas i diomycetes are mo3tly poo1·ly devel :>ned and 
are often kn:>wn i n pure cul t ures oa l :ti on the cofrt ra.ry 
a namorpha or Bot ryobas idium Donk produ;,e e l e ant forms, 
mo rpholog i cally very d i s tinct ani variabl e on the s ub
stra t e in aature SJLd .:)ccurring often th~re qui t e separa
tely from the i r te l e omoryhs . 



The enus was mo~ographed by Linder i n 1942 , who 
included 31 spec i es and 1 var i ety i n 1 t . The result of 
the p:-esent rev i sion ts a new c 1t"cumscr1pt1on of the 
genus lnc l uding 22 spec i es onl y . Linder used i n ::tis 
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mono raph thP. name Oid ium Ltnk ex Fr . HoiVever, f ollowi ng 
conservation of the gene r i c name ~ f or conidi al 

~~= t~~I ~r I~fe~~i~~o~~~ B~~!~i~al8~~~:~e~:"~~s J~i~e1~7g , by 

;~~d~:e o~a~g~t G!~¥~ o~1~~1~~ft~0 ,~:t~~~=~" 1~75, tfl~1~~~~A 
- Jecho1t8 1975 , 1976) . Other important synonyms used often 
by mycologists for Hanlot richum Link are : Ac l sdium Link 

;~.,!~~~~~8 ~;:~ td!n~ K~~~Otr¥;~:o@~~U: n:::, 
T:.'le r evis ionary studies are based oa s rich ma t e rla l 

collected in Centra l Europe , mainly i n Czechoslovaki a snd 
Pol and , and on 1nvest1gat1o:1 Qf types and r i ch ma terials 
f rom North American continent pres erved i n s ome mycolo
g i ca l herbaria (FH, NY, BPI, DAOM) . 

TAXQliOl!I C PA.~T 

Hanlot r i chu.rn Link i s a rather i solat ed genus . 
Characteri st i c features fo1· i ts delimitation ar e wide 
basal hyphae (whi ch indi cate i ts conne c tion .,.ti th Botrvo-

~~~!d ~~i~ . ango~i~i:e~~!0b~=~~o~~o~~~i:;~d~~e~0~!d;~~:- or 

~~~= ~!~i!~c ~f~~~i~~of~~~u~h!~~;~ l~~:t;~o~~c~ i~~d~~ge -
blastospores i n cha i ns is a relat ively unconunon fe t:t. tur e 
in the Homobas1d1omycetes . The most closel y r e la ted 
genus i s Allescheri ella Hennings ; its onl y spec i es 
A. crocea (Mont . } Hughes ts an anwnorph of Botryobasl d i um 
croce u.11 Lentz and i ts coni dia ar e a l euri ospores . 
Hov.· ever , i n spi te of thi s basic di fferenc e , Linder ( 1942} 
i nclucl ed Allesche r i e l la i n his Oi dium . 

Mi crochemi cal reactioas of cell ws.l l e with Cot ton Blue 
and wi th Me l zer' s Reas ent we r e al so ased for generi c 
d-3 1 tmitation of Haol otr1chum. Cell wal l s of basal hyphae 
of Hanl otrichum are cyanophilous i n Cotton Bl ue S A they 
are i n Botrvobasidi\L-n. Hyal tne ps.rts of con idi ophor es , 
con i d i ogeno:Js cells and conidta of Hanl otrichum a r e a l so 
most l y mor e or less :::yanop!:lilous . Thi s f es Eur e -
cyanop!:lily of hy-pha l ws lls i n Cot ton Bl ue - has been used 
for taxo:1omic conc l usions conce rn i n the c i rcumscript i on 
of the genus in this r e vi s i on . Acyano:;>hilous spec i es 
!n~luded by Li nder ( 1942 ) i n the genus were exclu:led : 
Oi dium lan:>sum (Cooke} Lind~r , O. mecr ooporum (Furlow ex 
Sacc . ) Linder and 0 . tenel lum (B o!"k . & Cur t . } Linder , 
two latter be l onging t.o Ol p! tri chum Atk . ( Hol ubo:ni
J echova 1974 ) . 
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dexi~~n~~~o~!!~t~~n s~~e~::a~r h~h;~tf~oa~z:~?: ~e~::~t, 
their walls t 1Jrn violet-brorr:t quite simi l ar ss those of 
Botrvobssidium. Some spec i es of Hanlotrichum have s l so 
strong dexir l noi d reaction of the wail of conidi a (e. g . 
H. tenerum). 

The 1nfragene r 1c c l assification of Haolotrichum. 

clu~~=r~~n~: !:v~~;l q~~~~P;~mo~~~~u:p:~ie!h:r:P:~~=s are 
related and form compl exes of species, othe r form mono
typic groups . 

According t o the presence or the absence of c lamps in 
basal hyphae, the genus ma y be subdi vided in to two groups . 
Ono group contains 21 speci es without clamps, the second 
~roup only one species with c l amps i n basal hyphae . This 
character was used in t he subdivis i on of the genus into 
two subgenera: subgen . Haol otriehum without clamps , and 
Fibulinum with clamps . 

The member of subgen. Fibulinu:n is characteristic not 
o~ly by this feature , but also usually by the occurrence 
of ths s_nam.orph in c arpoph::>res of the teleo:norph. The 
teleomorph and the sna::norph are not sepsrGted i n this 

~~e~;~:e~~r~~~1~~~1~~~~~n~~~~ ~~!~!~P~:e!l~~~n~t 1~s t usual 
e qual quantity or one or another predominating . Phylo e 
ne tically, this species s eems to be t he most primitive 
member or the genus . 

The ramificatio~ of co~ idiophores i s anothar signifi
cant character for the subdivisi on o!' Haplot richum . 
Con 1d1ophor es are either irregularly branched on whole 
l ength in l ateral branches, or simpl e and branched only 
at base, or they are branched only at apex. Another 
i mportan t feature cha.racteri st i o on l y for one speci es 
( H. simtlo ) i s the presence or two types of ooni dio
phores . The ones are short, branched, hyaline to pale 
col our ed B!'ld thin-wal l ed, the others are 2- 4 t i mes longer, 
simple , dark rusty brown and thick- walled . Both types of 
conidiophor es bear co::tidiogenous cells ·with cha ins of 
conidia . The l onger a..'ld dsrker co~idtophores are not 
abundant i n col onies and suggest a transition to sterile 
setae . 

Different types of ramificat i on of conidi ophores are 
somewhat correlated with the shape and locat ion o!' coni
diogenous c e lls and co:l i diogenous teeth . For example: 
the con.idiophor es on the whol e l ength unbranched have 
inte rcalary, not swoll en usually conidiogenous cells, 
conidiogenous t eet h scattered i n the upper two- thirds of 
conid1ophores, and conidia single , not in chains . An 
exampl e i s the Hanlo·trichum eonsporsum species compl ex. 
On the contrary, the conidiophores br a:J.ched on the whole 
l ength have d i st i nct tem.inol and lateral vesiculous 



125 

conidiogenous cells , co':l t diogenous tseth on the conidio
ge!lous vas icles only and oo:tidia soli tary or i n short 
chain s . An exau~le is the Hanlot richum ramostsstmu:n 
species complex . 

A s t gnif!ca'lt featur e for classification i s also the 

~~=i~o~{, 0~~!~~~~6~~u~o c:i~~o;~t~~ri:{e~8 o~1 ~~~r a~e;rl 
conspi cuo·.Js and swollen ; accordi ng to thei r pos t t i on they 
may be terminal, lat e ral or i ntercalary . Also the number, 
location and shape of conidiogenous t eeth , as well as the 
method of con i dia formation, whether t hey ar e solitary or 
in short or l ong br anched chains, are i mportant charac 
ters. The cor.J.pl ex of all theae f eatures was used for the 
subdi vision of subgen . Haolotr1chum int o sect ions . The 
sect i ons a r e not equi valent by the number of spec i es 
inc luded. 

Some of the sect i o.1.s have even been s ubdi vided i nto 
subsect i ons . The shape or conid ia , shape , number and 
locat i on of coai d i ogenous teeth a:1d al so som9 differences 
in ramification of conidiophores were used as criteria 
for the delimitat i on of subsections . 

The colour of conid tophores and conidia i s a.n impor
tant character for t hese f ungi only at Lhe s pecifi c level. 
The appearanc e and t he colour of colonies of Haolotri Jhum 
a re rather constant features . Only exc ept ionally moist 
substrata are infl uencing this character (for exampl e : 

:~E;t;~t;h:aad~~k o~~s~a~: 1r6;1~~1~~t~~ i 6~ ~~~.m~~~: 
str at a ) . Some species of Hapl otri chm Lay be saf e l y 
det e rmined v:i thout mi c r oscope cr.. l y according to their 
hebi tus BJ)d colour of colonies , for ezampl e : Hepl otr:f chum 
~' H. simi l e, H. ce.nitatum . H. conspersum . 

The genus :1 s cosmopoli tan i n i ts di stribution . Eight 
spec i es occur i n Europe and ne arl y all spec i e s occt.:..r i n 
the North Amcr:i can cont inen t or in Cen~rel and South 
America . Only H. ovelisoor:lum and H. gruci l e are 
knovm 6lso i n Africa and H. pulchrt:.m has been f Ot.:.lld 
hi therto i n Australia only . According to t he number of 
species or Haplotri c hum, t he centre of their abundance 
is i n the Nor1:b Ameri can <:ontinent . 

Ei ght spec i es collected i D Czechoslovaki a were 
studied i n deta il. Some of them seem to show speci a l 
requil:'ements for temper atur e , mois ture and a l titude . On 
the contrary, other spec i es are ecologically very 
plas tic . Very commo::1. species in Cz.eohoslovak l a ere 
H. aureum , H. can1tatum 9nd H. consper sum occurring 
on wood and bark or dec i duous trees from lowlands to the 
mountains . H. rub1g1nosum and ~ appear to be 
confined to river -side fo t'ests i n l o7ilands of warm 

~~~~~~~for~~t: 1f~n~~iH~~~e~i~~;s r~~!"~l1l~ ~~~1';0~o 
the mou.."l.tains . H. medi um and H. a l bu:n a r e rare 
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species known in C:uechoslovakia onl y from s f ew lo~al i
ties . All spec i es coll ected in Czechos l o·/aki a except for 
~. were found i n connection wi t h their ~
ill!!!.m t e l eomorph . 

CLASSI FICATION OF HAP~OTRICHIJ!J LINK 

Nomen : Hapl otrichum ki(~): 152~1i~~4 ; i;~~~ 5;~;. . p~Y~o~~ · } 4 , 
(in 1nd1oe) : 9~ , 18~2 . 

Typus: H. capt tatum (Pe rs . ) Link 1824 

Status pe r fectus: Bot r yobasidi um Donk:, Me de d. ned. my col . 
Ve r een 18 - 20: 116 , 1931 . 

1. subgenus : Fi bul tnum subgen . nov. 
Typus: H. medi um (HoL - J ech . ) Rol. - .Jech . 1976 

Hyphae basales fibula tee . 
Basal hyphae with c lamps. 

1 sp .: ft . medium (Hol. - J ech . ) Hol.-Jech . 1976 
ansmorph of Botryobasidium medium John 
Erikss . 

2. subgenus: Haplotrichum 
Typus: H. cap! tatum (Pers.) L i nk 1824 

Basal hyphae without cla:nps. ( 21 spp . 

1. s ectio: Haulot r i chu.m 
Typus : H. cani tatum (Pars . ) Link 1924 
c on idiophores unbranched or branched in basal parts 
onl y 

1 
ves i cul ous dis t inct conidi ogeno-.Js c ells in 

shor t chains in apical parts; coni dia in ch!!ins . 
( 3 spp . ) 

1. subsectio: Mu ltidenticul ata subseot . nov. 
Typus : H. can! tatum (Pers. ) Link 1824 
Pars conid11feta. polyblast ic&, dentibus 
conidii f e ris dis t inc t i s, numerosis praedita. 
Conidi ogenous t eeth on con idiogenous ce lls 
d i stinct, nwnerous . 

1 sp .: H. capi ta tum {Pers . ) Link 1824 ana.'Uorph 
of Botryobasidium candicana John ETlkss . 
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2 . subsectio: P auc identiculata subsect. nov . 
Typus: H. ochraoeum (Povah) Hol. -Jeoh. 1980 

Pars coaid11fera polyblastica , dent!bus 
con1d11fer1s i ndist i nctis, paucis praedite. 
Coni :llogenous t eeth on conidtogenous cells 
indistinct , not numerous . 

2 sp . : H. ochraceum (Povah) Hol. - J ech . 1930, 
H. chtlense (Linder) Hol . - J eoh . 19?6 
~~~~~~~h ~f Botryobssidium chil ense 

2 . sect! o: Catenul ate s ect . nov . 
Typus: H. aureum (Pc rs . ) Hol. - J ech . 1976 
Coni diophore pl us minus 1rregular1 ter ramose; 
cellulae conid1ogenae vesi culosae dentibus 
con1d11fer1s plus minus 1nd.1st1nct1s, pauc i s 
preed l tae; con i d i a i n eaten is l ong i s r amos i s 
dispostta. 
Conidi ophores mo!'e or l ess irregularly branched on 
the whol e l ength; vesicul ous conidiogenoua cells 
present ; coni diogenoua teeth more or l ess 
ind is t i nct and l ess frequent ; conidia i n long and 
branched chains . 

2 sp .: H. au.reum (Pars . ) Hol.-Jech . 1976 ana.11orph 
of Botrvobasidiwn aureu..'ll Farm . , 
H. album (Sumst1ne) Hoi. - .Tech . 1976 

3. sect i o: Aveaicul ata sect. nov . 
Typus : H. conspersum (Pers . } HoL -.Tech. 1976 
Con.1d1ophora simpli cia ; cellulae conidiogenae 
intercala:-es, non ves i culoaac , dentibus co:t i dii 
feris numeros1s pr aeditae ; conidia sol1tar1a. 
Conidiophores \l.:lbranched on the whol e length ; 
conidiogenous cells intercalary , not vea i culously 
swollen; conidiogenous teeth numerous, l ocated in 
the upper two- thirds of the co:tidiophore; conidia 
solitary. 
( 6 spp . l 

1. subsectio: Ell ipsoidea subsect . nov . 
Typus: H. conspersum (Pt'rs . ) Hol.-.Tech . 1976 
Conid ia 9ll1psotdea vel clavate . 
Conidia e llipsoid or clavste . 

4 spp.: H . consoe rsum (Per::J . } Hol. - .Tech . 19?6 
:~..:1amorph of Bo~ryobasidium coaspersum 
.Toh."l Erikss . , 
H. e llipsosporum (Hol.-.Tech.) Hol. - .Tech. 
1976 snamorph of Botryobas idium 
e llipsosporum Hol. -Jech . 
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H. mar!nispor um (Li:lder) Hol.-Jech. 1976, 
II. cs r i bense (Hal. - J e ch . ) Hol. - J ech . 1976 

2 . subsect io: Sphaeroi dea subs ect . nov . 
Typus : H. auhaeros porwn (Linder) Hol. - .Tech . 1976 
Con idia g l obos e . 
Con idia g lobose . 

2 s pp. : H. sehaerosno:-um (Li nder) Hol.-Jech . 1976, 
H. t enerum (Sumstine) Hol. -Jech. 1976 

4 . sectio: Vesiculate s ect . nov . 
Typ·.1s : H. l'amos1ssim"J1!1 (Berk . &. Curt . ) Hol. -Jech. 

197o 
Con i d tophora ra."l'Loa a vel simplic ia; ce l l u l ae con t 
d i ogenae t erminales et l a t e ra l ea , distinct ae , 
ves t culos s e , dentibus c oa1d11fer1s praedl t ae ; 
contdt a soliteria ve l i n catenis brev i bus d i s poa t t a. 
Conid i ophor es branc hed or rarel y unbranched ; 
conidi ogenous cells termi na l and l ateral , d i st i nct, 
vs s i culous l y swoll en , with conid i ogenous t eet h ; 
c onidia a olit a ry or i n s ho:-t chains . 
( 9 spp . ) 

1 . subsect io: Ramose subs ec t . no·t. 
Typus: H.-raiii'O'iiss i murn (Berk . & Curt . ) Hol.-J e ch . 

1976 
Con t diophor a r amose . 
Coni dt ophores branched . 

8 s pp.: H . .ramostsst mum (Berk . &. Cu!'t . ) Hol . 
J ech . 1976, 
H. curt 1s11 (Bet'k . ) HoL-Jech . 1976 
ana:nor ph or Botryo'oas t d i uro curt1s11 
Hellenb . , 
H. rub 1g1n o3um (Ft·. ) Hol. -Jcch . 1976 
ane.-norph or Botryobas1d1um r obust tus 
Pouz . &. Hol.-Jech . , 
H. 1inder i Hol. -.Tech , 1976 , 
H. gr acile {Linder ) Hol.-Jech . 1976 , 
H. ova l is porium ( Linder) Hol. -Jeoh . 1976, 
H. oul ch.ru:n (Berk . ) Rol. - J ech . 1976 , 
H. ve s i cul osum (Linder) Hol. - J ech . 1976 

2 . subsect i o : Su:rol i cie s·..tbs ect . nov . 
Typus : H.~um (Pat . } Hol. - J och . 1976 

~onidiophord s i mpli c i a. 
Coni di ophor es unbranched . 

1 sp .: H. t omen toaum ~Pa t . ) Hol. - J ech . 1976 
anamorph of Botryobss i d l u..-n l embosoorum 
( D. =' . Ros ers) Doa k 
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5 . s ectio : Biformi a sect. nov . 
Typus: ~ (Berk . ) Hol. - J ech . 1976 

Con tdiophora biformia: brevio.:-a ra.11oaa , :3ubhyalina, 
t enui tunicata , nurnerosa ; alt ior a simplicia , set i
form.ia, fuse a , crassi t unicata , pauca . 

;~~r~ !~r~;:~~h!~:e: u ~~Y~~~~~! 0f~~~==a il:~~n t : 
numerous ; longer unbran c hed, set i f ormis , fuscous, 
t h i ck-wal l ed , l ess frequent . 

l sp. : H. s i mile (Berk . ) Hal. - J ech . 1976 ana:norph 
of Botrvobas idium s i mile Pouz . & HoL-Jech . 

Charac t ers of the tel eomorphs coul d not be used in the 
c lassifi cat ion of Haplotrichum. Ten spec i es of Botryo
basidium f ound in c onncct i o':l wi t h He:olot rlchum snsmorphs 
are very s ligh t l y differentiat ed morphol og i cally a:td, as 
the ir characters are variab l e (espec i ally the shape of 
basidiospores l, the detennin9.t i on is ve ry diff i cul t and 
s omet i mes, without knowl e dge of t he anemorph almost 
i mposs ible . 
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ABSTRACT 

Pseudomicrodochiwn suttonii Ajello, Padhye et Payne , 
sp . nov., a new age nt of phaeohyphomycosis, causing sub
cutaneous infec tion in a dog in Oklahoma is described. 

INTRODUCTION 

Fr om an ea r lesion in a dog, a dematiaceous mould was 
repeatedly isolated that was at first considered t o be 
Mycocentrosporoa acer ina (Hartig) Deighton. Histological 
sections pr epar ed f r om the biopsy of infected tissue , when 
stained with t he haemo toxylin and eosin stain and the 
periodic acid Schiff method , revealed dematiaceous hyphae 
and many bizarre fungal cells in the tissue (Fig. 1) . 
The fungus was isolated in pure c ulture on Sabou raud dex
trose agar containing chloramphenicol and cycloheximide. 
Tite cul ture was sen t to Dr. B. C. Sutton of the Common
wealth Mycological Institute, Kew , Surrey , Engl and, who 
found it to be more properly r eferable t o the genus Pseudo
micr>odochi um Sutton . Further s tudies of the isola t e and 
comparison with wr i tte n descriptions of the known species 
of Pseudomicrodochium l ed us t o consider the canine isolate 
t o be a new specie s of that genus. 
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Colonies on Sabouraud dextrose agar were slow g r ow
ing, mousy grey t o black , moi s t , glis t ening at fi rst and 
then becoming velvety a nd reaching 12-13 mm in diameter 
after 2 weeks at 25°C. Growth on potato dextrose aga r 
was moder a t e , ve lve t y, olive- grey, raised in the cen t er 
with a dark black margin, and reaching 23- 25 mm in dia
me ter. Grow th a t 37°C was ve ry s low, r eached a diameter 
of only 5-6 mm af ter 2 weeks. 

Microscopically, the imme rsed mycelium was sparse , 
composed of branched, sep t a t e , dematiaceous hyphae . 
Superficial mycelium was composed of branched, septate, 
dematiaceous hyphae , 1.5-2.0 )1m wide. Conidiophores were 
absent. Conidiogenous cells were produced directly from 
the superficial vegetative mycelium (Fig. 3). They were 
solita r y , en t e roblas tic, monophia.lidic , discrete, lateral , 
determinate, cylindr ica l to doliiform, smooth, wi t h an 
indiscrete apical collare tte, 3-4 JllD long, 2- 2.8 rm a t 
the base , nar rowing to 1-1.2 pm diameter at the apex 
(Figs . 3,4) . Conidia we r e produced at the a pices of 
phialides, pale brown to brown in color, 2- 3 septa t e , 
smoo t h, s traight to falcate, acicular , with apex and base 
being attenuated and pointed, and meas uring 18-30 X 
1-1.2 p m (Fig. 4). 

The isolate is described as a new species of Pseudo
mia'f'odoahi wnJ t he first t o be cultured on an artificial 
medium and is named in honor of Dr. B. C. Sutton who 
es t ablished the genus. 

PseudomiCf'odcchiwn suttonii Ajello , Padhye e t Payne, 
sp. nov. 

Colonise i n agaro dextrose Sabouraudii tarde crescen
tes, pallide mur inae (Ridgway Pl. Li, 15) usque i ntense 
olivaceo-griseae (Pl. Li , 23) , mucidae , primum lucent es 
deinde velutinae , post hebdomades duas ad t emperatum 25°C 
ad 12-13 mm a ttingentes ; in agaro dextroso sol ani 
mode r atim crescen t es olivaceo- griseae (Pl. Li, 23b) ad 

Fig. 1: Dematiaceous hyphae and cells of P. sutton.ii 
in tissue sec tion from dog' s ear , Periodic acid 
Schiff stain 650X 
Fig. 2: 1\lo-week-old colony of P. suttonii on Sabou
raud dextrose agar 
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cen trum e l evatae et intense olivaceo- griseo- marginatae , ad 
23- 25 mm in diam . a ttingentes; mycelium immersum spar s um, 
ex hyphis dematiaceis ramosis sep t a tis, 1.5-2.0 pm latis 
compositum; conidiophor a carentia; cellulae conidiogenae 
directe ex hyphia vegeta t ivis superficialibus ena ta, 
solitariae e n te roblasticae , monophialidicae , discretae, 
l aterales, de t ermina tae , cylindricae vel doliiformes, 
glab rae , collaretta indiscreta apical! 3-4 p m longs, ad 
basim 2-2 .8 pm lata, ad apicem ad 1-1.2 }Jill attenuata prae
d.itae; conidia ad apices phialidium e nata, brunneola vel 
brunnea , 2-3- septa t a glabra, recta vel falca t a, acicularia, 
utrinque attenuata et acuminata, 18- 30 X 1-1.2 jJm. 

Typus: cultura siccata (B- 2968) 

A living culture of P. suttonii is deposi t ed in t he 
Commonwealth Mycological Institute, Kew, Surrey , England , 
with the accession number IMI 233463. A living culture 
i s also main t ained in the Mycology Division's c ulture 
collection, Center for Disease Control, Atlanta, Geo r gia, 
with the accession number B- 2968. 

DISCUSSION 

Pseud.omicrodochiwn suttonii differs from the three 
known species of Pseudomicrodochiwn; namely , P. acicu"LaPe, 
P. cyli ndJoi(Wn (3), and P. candi dum (1, 2) in colonial and 
micromorphology. The in vitro colony of P. suttonii is 
dematiaceous (Fig . 2), but those of P. acicu laJ'e, P. cylin
dricwn, and P. candidwn on their hos t s are pale salmon to 
glistening white(l,3). The conidia of P. cylindricum are 
straight, cylindrical, hyaline, medianly ! - septate , 15-24 
X 1.5-2.0 pm. Those of P. candidum are also s traight, 
cy l indrical , hyaline, 2- 3 septate , a nd meatiure 15-18 X 2JJm· 
The conidia of P. aciculare a re hyaline, medianl y !-sep
t a t e, rarely 2- septa t e , smooth, s lightly curved , acicular, 
with apex and base attenuated,and pointed . ntey measu r e 
21.5-31. 5 X 1.0 pm. On the o t he r hand , P. auttonii 
produces pale brown to b r own , 2-3 sept ate , smooth, s trai
gh t or falca t e , acicul ar conidia which are attenuated and 

Fig. 3: Soli t a r y ,late r al, cylindrical phialides and 
falcate t o a c i cular conidia of P. suttonii 310X 
Flg. 4: Pale brown, 2-3 sep t a t e, falcate to acicular 
conidia of P. suttonii 1280X 
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pointed at both ends and measure 18-30 X 1- 1.2 pm (Figs. 
3,4). 
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ON Til E FA>IILY TUBEUFIACEAE (PLEOSPORALES) 
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SUHJoiARY 

Ten genera a r e pr esent ly accepted in the family Tubeuf
iaceae. Those genera whose species a re extr al i mi t a l in 
distribution to t emper ate North America are considered 
brief l y . Rebentischia and Tubeu jia ? with two and seven 
species respec t ively in t emperate No r th America, a r e con
s id e r ed in more de t a il. Tubeufia is s ubd tvid ed into t he 
sections Tubeu fia, Nect r ioidea , Thaxteriella and Acan t ho
stigmina ; new combinations are proposed fo r Tubeufia 
cl.intonii~ T . pezizul.aJ and T. scopula . 

INTRODUCTION 

The family Tubeuf iaceae was e r ected r ecen tly (Barr, 1979) 
to accommodate a number of pl eospo r aceous fungi that a r e 
t ypica lly eit he r hyper saprobic on other fungi o r on s ubstr
.ltes previousl y colonized by o ther fungi or hyperpar asitic 
on fo liicolous f ungi, or par asitic on scal e insects , occas
ionally pa rasi t ic. on living leaves . The ovoid , globose, 
e l lipsoid o r cylindric ascomata of species in t he family are 
sof t and fleshy in consistency , range in pigmenta tion from 
none (hya l ine) to yell owish , brownish o r pinkish t o da rk 
vinaceous brown, bu t not r ed; sur faces may be smooth or 
o rnamen t ed by pro trud i ng cells , hyphal appendages , o r set ae . 
The bitun icate asci a r e c l avate or cylindric and devel op 
f r om the base of t he locule in narrow cellular pseudopar a 
physes. Ascospo r es a r e hyaline, yellowish, or light vinac 
eous brown , narrowly obl ong or nea rly ellipsoid, s hort t o 
elongate fusoid, or cylindric, and one or more commonly 
sever a l septate. The conid ial sta t es known fo r a number of 
the species a r e hyphomyc e tous; sympodul oconidia are t ypically 
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helicospor ous or s t a urospo rous, but dictyosporous conidia 
ore associated in some t axa. 

While f ungi possessing these f ea tures have been accommo
dated within the Pleosporaceae ss . l at. , in my opinion they 
form a well-def ined f amily. Pir ozynski (1977) s ugges ted 
t ha t Tubeufia could be grouped with Acrospennum in t he 
Acrosperma taceae and a llied wi t h Cyanoderma and Oomyces . 
The s pecies of ACl'"OBpermum a r e not convincingly bitunicate, 
a lthough Eriksson (1967) as well as Pirozynski (1977) be
lieved that they were. Sh erwood (1977) , on the o ther hand , 
s ugges ted that Acrospe:rwrwn was mo re c l osely allied to mem
bers of the Clavicipitaceae. My inr.erpre tation of Acro
spermum and i t s rela tives would place t he family in the 
Xylarial es , a lthough t he t axa c!ev iate in some respects f r om 
t ypical representat ives of the order . The vertica lly e l ong
a t e , light- colored ascoma t a of species of Acrospei"mUm a r e 
s uper ficia lly similar to the ovo id or c ylindric ascoma t a of 
some spec ies of Tubeufia . The locule in spec ies of Tubeufia 
differ s in the presence o f a ttached pseudopa r aphyses and 
r ela tively br oadly obl ong o r cylindr ic , t hick- walled asci 
with apical c y t opl asmic pr o trusion f r om that in spec i es of 
Acrospennwn whic h contains pa r aphyses with free apical ends 
and na rrowly cylindric a s ci with an evenly thickened apex . 
A tra nsverse or oblique a rra ngemen t of peridial cells is 
s een in a number of f ung i with vertically elonga t a ascomata, 
e.g., in species of Acrospermwn ( Er iksson, 1967) , in species 
of Tubeufia , as i n T. pa~udosa and T. cyUndrothecia (see 
l a ter), in t he elongate beak of Ophioceraa dolichosporown 
(Berk. & Curt.) Sacc. (Conway and Barr, 1977 ) . Such a n 
a rra ngement of perid ium cell s seems t o be for support, a n 
architectural device a rr ived at by some Ascomycet es that 
have developed simila rly elonga t e ascoma t a or beaks. The 
diagnos t ic features o f the centrum or l ocule differ in each 
of these t a xa. 

Ha ny o f t he t axa of the Tubeufiaceae a r e tropical or 
o therwise extra l imi t a l in distribution. In t his study the 
genera t ha t I presen tly treat in t he family a r e d i scussed. 
The species now known to occur in t empera te North Amer ica 
r eceive a mo r e detail ed consideration. At l eas t one addit
ional genus pr o bably belongs in t he family , composed of 
species par asitic on rus t so ri , whose elongate ascospores 
a r e spira lly twisted in the ascus (Rossman , 1977). 
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GENERA AND SPECIES 

ALLONECTE H. Sydow, Ann. Mycol. 37: 378. 1939. 

Atlonecte Zagel~heimii (Pat.) Sydow , the sole species , i s 
a leaf parasi t e known from Ecuador, whose r eddish-brown 
ascomata penet r a t e the leaf epider mis by a basal foot. The 
per idium bea r s hypha! appendages and the ellipsoid asco
spor es a r e one sep t a t e (MUlle r and von Arx , 1962; Rossma n, 
1979). 

BOERLAGIOMYCES Bu t zin , Willdenowia 8 : 39 . 1977. 

Boe1'ZagelZa Penzig & Sacc. Ma1pighia 11 : 404 . 1897 , non 
Pierre ex Boerlage , 1891 (Sapotaceae). 

Von Arx a nd MUl ler (1975) obser ved that the genus was 
cl osely r e l a ted t o Tubeufia . The t ype species, 8. veZ.utinus 
(Penzig & Sacc. ) Butzin , and second s pecies , B. laxus 
(Penzi g & Sacc.) Butzin, were bo th desc ribed from J ava o n 
decayi ng wood or culms. Boerlagiomyces la;..-us may be a n 
imma ture stage of B. velutinus . This species has dark 
brown , soft- walled ascomata that bea r hypha! appendages a nd 
a r e sea ted in a well- developed dark s ubiculum. The asco
s por es a r e hya l ine, elonga te, narrowly c l ava te , and multi
septa t e with vert ical sep t a in a number of t he cell s. 
8oe1'ZagelZa indica Tilak et a l. (Sydowia 24: 294. 1971) may 
belong in BerlesieZla or Dictyotr>ichiella according to the 
desc ription. The desc r iption and illus tra tion of 'J'ha:ctel'
iellopsis lignicoZa Siva nesa n e t al. (Kavaka 4: 39 . 1976) 
a r e s ugges tive of Boer lagiomyces. 

BYSSOCALLIS 11. Sydow , Ann. Mycol. 25: 14 . 1927. 

Petra k (1931) and Pirozynski (1977) included the s pecies 
o f ByssocaZZis i n Puttemansia but Rossman (1979) reta ined 
t he two genera separ a tely . As cospores i n t he species of 
Byssocallis may have sp iculate ends as in species of 
Puttemansia o r blun t ends as in species of J.felioliphiZa . 
Ascoma t a deve l op on meliolaceous hosts. Ross man (1979) 
s ugges ted that ByssocaZlis is cl osel y r e l a t ed t o /4eZ.ioZi
phiZa becaus e of the simil a r i t y of ascospor e shapes as well 
as the presence of an assoc i a t ed El'iomycopsis conidial s t a te 
with B. capensis (Doi dge) Rossman. The type spec ies i s 
B. phoebes H. Sydow . 
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LETENDRAEA Sacc . ~lichelia 2: 7 3. 1880 . 

Species wi th one-septate ascospor es, t hin-walled pallid 
ascomata and no t known t o possess a conidia l state are 
pl aced in Letendraea . Letendl:oaea helminthicola (Berk. & 
Br.) Weese ex Pe t ch (Trans . Brit. Mycol. Soc , 21: 277. 1938) . 
the t ype species , is European a nd not ye t known from North 
America. MUller a nd von Arx (1962) a nd Samuels (1973) pro
v ided descriptions and illus tra tions o f t his s pecies . 
Letendraea padouk Nicot & Par guey-Leduc (Compt. Rend. llebd. 
Seances Acad. Sci. 248: 1560. 1959 ) is a s imilar but larger 
speci es from Af rica . Some species desc ribed in t he genus 
do not belong here: L. luteola Ell. & Ev . a nd L. l'hy,zcho
s toma von H8hnel a r e species of Cryptospha.e.ria ~ L . r ickiana 
Rehm i s a spec i es of Nectroia, a nd L. lasiospha.er>ioides Teng 
is a species of Didymotl"ichia . According to descriptions , 
o ther species described i n Leterub>aea are a l so t o be r emoved 
from the genus, but I have not studied these a nd canno t 
suggest t heir t r ue pos ition a t this time . 

NELIOLIPHILA Speg . Bol. Acad. Ci. Co rdoba 26 : 344 . 1924 
(1923). 

The species of this genus have t hick- walled , opaque 
ascoma t a , cla vate, blunt- end ed , several- septa t e ascospo r es 
and a ssociated coni d i a l s t a t es belonging t o Eriomyaops i s 
Speg. They a r e hyperpara s itic o n meliolaceous taxa in 
tropi cal reg i o ns. Pirozynski (1977) redesc r i bed the genus 
and illus trated severa l species. Rossman (1979) added other 
species to the genus a nd c larified synonymy of the t ype 
species, Calonectroia gr>aminicola Speg. non (Berk. & Br . ) 
Wollenw. The earlies t name for the t ype s pecies i s M. 
volutella (Ber k. & Br .) Rossman (Hycotaxon 8: 551. 1979). 

PARANECTRIELLA (P . Henn. ex Sacc . ) von HHhnel, Sitzungsber. 
Kais er!. Akad. Wiss., Ma th . - Naturwiss . Cl. , Abt. 1, 119: 
899. 1910. 

Ano ther tropical genus of hyperparas itic f ungi, Par>a 
rzectr>iella differ s from Melioliphila in small, pal lid, t hin
walled, tra ns l ucent ascomata, appendaged ascospor es , and in 
t he Titaea conidial state. Pirozyns ki (1977) r edescribed 
the genus a nd provided illustrations. Hawksworth and 
Pirozynski (197 7) corrected cit a tion and synonymy of the 
gener ic name, t ypified by P. juruana (P. Henn . ) Piroz . (Kew 
Bull. 31: 598 . 1 97 7) . 
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PO[)()NECTRIA Petch , Tra ns. Brit. Mycol. Soc. 7: 146. 1921. 

Species with pallid or brightly pigmented ascomaca, with 
granular brown oute.r coa ting in some, elongate-clavate 
multisep t ate ascospores, parasitic on scale insects, with 
Tetracr iwn conidial states belong in Podonectria . Only the 
t ype species, P. coccicoZa (Ell. & Ev . ) Petch , has been 
collected in southern regions of temperate North America 
(Florida, Mississippi, Louisiana, Texas) as well as in 
tropical regions. Rossman (1978) monographed the genus, and 
described and illustrated eight species worldwide . 

PUTTE/oiANSIA P. Henn. Hedwigia 41: 113 . 1902. 

The escomata of the species of Puttemans ia are thick 
walled and opaque, and a re surrounded by s traight or flex
uous hypha! appendages. The ascospores are several sep tate, 
fusoid or c l a vate with spiculate o r rostrate ends. Conidial 
states are described (Pirozynski, 1977) as species of Titaea 
Sacc. or Guetichia Speg. (and possibly Spei'ml2totoncha 
Speg.) Rossman (1979) noted the association of Te tracriwn 
conidia with ascocarps on l ectot ype material of P. lanosa 
P. Henn. , the type species. Petrak (1931) first recognized 
that species of Puttemansia wer e not member s of the Hypo
cre.ales but were "hypocreoide Oothidaceen." Pirozynski 
(1977) included Anna.jenkinsia Thirum. & Na r asimhan (Mycologia 
47 : 760. 1955) as a synonym of Puttemansia , whereas von Arx 
and NUller (1975) regarded Annajenkinsia as a member of the 
Patellar iaceae. According to description and illustration 
of A . [ ungicola Thirum. & Na r asimhan, the species belongs in 
Putten>2nsia . Petr ak (1931) and Pirozynski (1977) included 
the species of Byssoca'Llis in Pu.ttemansia but Rossman (1979) 
retained two sepa r a te genera. 

REBENTISCHIA Karsten, Fungi Fenniae Exsiccati No . 881 ( in 
ached.) 1869; Mycol. Fenn. 2: 14. 1873. 

Ascomata at first ilmnersed in loose outer layers of peri
derm or cortex of host, r emaining immersed or becoming 
e r umpent superficial, sepa r ate or few grouped , globose, 
somewhat depressed, or ovoid , often collabent in age, apex 
blunt ; peridium soft and fleshy , composed of pseudoparenchy
matous cells, ligh t t o dark vinaceous brown externall y , 
towa r d interior of na rrow compressed layers of hyaline or 
vinaceous-tinged cells, pigment encrusted on surface of 
outermost cells; surface often r oughened by protruding cells 
or short hyphae; subiculum hyphae spa r se. Asci from base of 
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l ocule, bitunicate, oblong clavate, oc tosporous o r occasi on
ally only four matur ing; pseudoparaphyses narrow cellular, 
occupying api cal pore r egi on. Ascospor es hyaline a t first, 
becoming light dull brown or light vinaceous br own, na rrow
l y clavate, us ua lly s lightly curved, apex rounded, tapered 
to base , sever a l septa te, primary septum near base , basal 
cell remaining hyaline, becoming elonga t e a nd se tiform, 
seconda r y sep t a formed in upper r egi on, mid cells mo r e 
s trongl y pigmented than upper cell , cell s uniglobulate , 
wall smoo th, overlapping biseria t e in the ascus. 

Conidia l state not known with certainty . Short denticu
l a t e conidiogenous cells have been observed attached t o t he 
l ower peridium o r t o associa t ed ligh t b rown hyphae near base 
of ascomata. One collection of R . massal.ongii (Barr 6714) 
in culture formed small , dark brown pycni dia , 110-165 IJlil 

diam. Conidia were hya l ine , ellipsoid, 5 x 2 . 5 pm, and were 
p r oduced f r om small hyaline cells t ha t lined the cavi t y . 
This s eems t o be a n Asteroomel.Za sper ma t ial s t a t e. 

On wood y o r suffrutescent s t ems and branches, a t t imes 
a round old, partially heal ed cankers. 

Type speci es: Rebentischia pornifol'f1'1is Karst . • R. 
massal.ongii (Mont. ) Sacc . 

Von Ar x and MUller (1975) synonymized R. pomiformis with 
R. massaZongii , the earlie r name, as Saccardo (1877) had 
s uggested, A number of speci es have been descr ibed in the 
genus, although there appear to be only two valid entities, 
quite simila r to o ne a no the r 1 but differing i n habitat a nd 
in size r anges. These may be recognized by t he fo l lowing 
c ha rac t e r s , essentially tho se used by Her l ese (1894, pl. 
XVIII, fig s . 4 , 5): 

1 . On suffrutescent s t ems of s hr ubs a nd vines; main body o f 
ascospore 17-25(- 30) x 4- 6(-7 . 5) "m . •.• .•• . . R. unicaudata 

l. On woody branches of trees; main body of a scos por e ( 22- ) 
28- 38(- 40) x 6- 9(-10) jJJll • • •••• •• •• • ••• •••• • R. massaZcngii 

MUller (19 50) r ecorded bo th R. massal.ongi.i and R. uni. 
caudata , as well as R. typhae , from Swi t zerl a nd . Rebent
ischia typhae H. Fabre (Ann. Sci. Nat. Bot., Ser. VI, 9: 88. 
1878) ha s been removed f r om the genus t o Bue'l'genePUl.a by 
von Arx (1977) . Those specimens labell ed R. typhae t hat I 
examined , e.g., Rehm Ascomyceten 1137 (NY), bor e only a l arge 
va r iant of Lophiostoma. dacryospOl"Wn H. Fabr e, wi th dark br own 
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five-(six-)septate ascospores that taper to the pallid basal 
cell. Rebentischia u'Unicot.a Fautr . & Lamb. (Rev. Hycol. 54. 
1897) (In Saccardo and Sydow, 1899) is probably identical 
with R. massal<mgii , and R. thujana Feltgen (Vor stud. Pilz. 
Luxemb. , Nachtr. 3: 223 . 1903) appears to be the same 
according to the description. Saccardo (1883) i ncluded 
R. ranetla (Be.rk. & Rav . ) Sacc. in his s ynopsis of species 
of Rebentischia . Ellis and Everhart (1892) enter ed this 
name under RoseZ.Zinia l'attus (Schw.) Ell. & Ev. , bu t obser
ved that t he generic position was uncer tain. Although I 
have seen no specimens . the description of Sphaer>ia :r>aneZ.la 
Ber k. & Rav. does not s ugges t a species of Rebenti ciria. . 
Other spec i es described in Rebentischia have not been 
studied , i.e., R. taurica Naoumov & Dobr. (Mat. Mycol. 
Phytopathol. Leningr ad 8(2): 136. 1929), R. brevicaudata 
Guyot (Ann . Ser v . Bot. Tuujs . 28: 132 . (1955) 1958), and 
R. costi Ba t, e t al. in Ba tis t a & Bezzer a (Publ. lost. Micol. 
Univ . Recife 385 : 7. 1963). Both R. anodendri Tilak & 
R. Rao (Sydo,.ia 21: 308. (1967) 1~68) and R. etaeode11dr i 
Tilak & Sr in . (Sydowia 24: 95 . (1970) 1971) wer o d esc r ibed 
with mu r ifor m a scospor es a nd do not belong in .l?ebentischia . 

Rebentischia massa"LoY1f!ii (Mont. ) Sacc . Nuovo Gi orn . Bot. 
Ital. 8: 12. 1876. Figs . 1, 2 

Sphaeric mssalongii Mont. Syll . Cen. Sp. Crypt. p. 237. 
1856. 

Rebentischia pomiformis Karst. Fungi Fenniae Exsicca ti 
No. 881. 1869 ; Mycol. Fenn. 2 : 97 . 1873. 

Ascomata gl obose or s lightly depressed, e rumpent super
ficia l at matu r ity , collaben t on drying , (220- )300- 440(-495) 
J.1fD diam, black under low magnification; peridium sof t, com
posed of sever al l a ye r s of pseudoparenchymatous cells, var
iable in width, (10- )24- 35 pm wide; surface roughened with 
protruding cells or shor t hyphae , vinaceous brown pigment 
encru s ted on outer la ye r s of cells . Asci 82-120 x 15-22 pm , 
c l ava t e ; pseudoparaphyses narrow cell ular , 1.5-2.5 Jl1f1 wide . 
Ascospores (22- )28- 38(- 40) x 6-9 ,.,, at maturi ty 4- (5- )sep
tate in nar r owly obovoid main body , hyaline basal cell a nd 
setifor m base 7-24 snn long , cell 3.5- 4.5 JliD wide, t apered to 
1-1. 5 JliD wide, apica l cell hyaline or faintly pigmented, mi.d 
cells light clear vin.aceous brown, con tents mu l t i guttula t e 
young, with one o r two globul es per cell at matur ity , wall 
smoo t h. 

On woody branches or trunks, often surrounding old cankers. 
Eur ope and North America. 
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Material examined: EUROPE : AUSTRIA: Sa. li:c sp., Herb. 
F . v. Hlihnel , Sonntags ber g, l eg. Str asser ; Langenschf:lnbichl 
1. Tulln, 3 Jun 1905, leg. von H8hnel (both FH). FINLAND: 
Acer pZatanoides L. , P . A. Ka r sten, Finland Fungi 881 (NY , 
par t of type of R. pomifo'!'mis , spar se a nd over mature). 
NORTH AMERICA : USA: Ma ine: Acer pensylvanicwn L., Bar r 
3266, 3268; Abies bal.samea (L.) Hill., Barr 32l4A, 3428 
(HASS2; Massachusetts: Ulmus americana L., Ba rr 6507 (l'IASS); 
Il.ez ue1'ticil.l.ata (L.) Gr a y , Barr 6633 (HASS); Robinic 
pseudo-acacia L. , Barr 6714 (~lASS). 

Rebentischia unicaudata (Berk . & Br .) Sacc. Atti Soc. 
Veneto-Trentini Sci. Nat. 4: 88. 1875; Syll. Fung . 
2: 12. 1883. Fig. 

Sphaeria unicaudata Berk. & Br. Ann. Mag. Nat. Hist. 
ser. 3 , 3 : 18 (373). 1859 . 

Ascomata gl obose, depressed or ovoid, often remaining 
pa r tially iounersed, (100- )220- 330(-440) lllll diam , black under 
low magnification; peridium soft, compos ed of few o r several 
layers of pseudopare nchymatous cells, (10-)20-30 JIID wide; 
surface r oughened by protruding cells or smooth ~ vinaceous 
brown pigment encrusted on outer layers of cells. Asci 
(40- )60- lUO x (10-)12-15(-18) !llll , clavate ; pseudoparaphyses 
na rrow cellula r, 1. 5- 2 ~wide. Ascospores 17-25(- 30) x 
4-6(- 7 .5) ~. at maturity 4-septate in narrowly obovoid 
main body , hyal ine basal cell and setiform base 4-15 Jlffl 
l ong , cell 4 ~ wide, tape r ed to l-1.5 ~tm wide, apical cell 
hyaline , mid cells light vinaceous brown, con t ents multi
guttul ate young, one o r two globul es per cell a t maturity, 
wall smoo t h . 

On suffrutescent s tems a nd branches of shrubs a nd vines. 
Eur ope and Nor t h America. 

Ma t erial examined: EUROPE: AUSTRIA: Clem:ztis , Weese, 
Eumycetes sel. exs. 542 (BPI); Krypt. exs. 1 921 (BPI , NY); 
Craz, leg. C. de Niess! (BPI); Rehm Ascomyceten 24lb (FII); 
BePberois sp ., Herb. F. v. HHhnel, Tumpen, ljtzthal, Tirol 
(FH). FINLAND: Ribes aZpinwn L., Barr 5675 (HASS). 
FRANCE: Clematis , Roumeguere , Fungi sel. exs. 4857 (NY); 
Sambucus nigroa. L., Roumeguer e , Fungi sel. exs. 6186 (NY). 
HUNGARY: Clematis , Rehm Ascomycet en 241 {NY) . SWITZERLAND: 
Clematis vitalba L., Kt . Wallis, St . Gingolph , 7 May 1962 , 
leg. E. MUller (BP I); "15", Frauenfeld (NY). YUGOSLAVIA: 
Clematis , Fungi montenegrin!, St. Monasserium, Pira, 24 Aug 
1904, l eg . F. Subak (BPI). NORTH AHERIGA: USA: 
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Massachusetts: Rubus sp. , Barr 6224 (MASS). 

TUBEUFIA Penzig & Sacc. Ma1pighia ll: 517. 1897. 

Acanthoet igmina von HHhnel, Sitzungsber. Kaiser!. Akad. 
Wiss. , Math.-Naturwiss. Cl. , Abt. l , 118: 1499 . 
1909. 

Tha.xterieLZa Petrok, Ann. flycoL 22: 63 . 1924 . 

Ascomata superficial , separate or grouped, in thin or 
well-developed subiculum, cylindric , ovoid or globose , in 
some species collabent on d r ying , small to med ium siz.ed , 
pallid, ligh t or brightly color ed or dull brownish, grayish, 
black o r vinaceous , apex bluntly papillate, s ur face g labrous 
or pulverulent with protr uding cells o r short setose o r 
bearing hypha! appendages; peridium sof t and fleshy, com
posed of pseudoparenchymatous cell s , external region hyaline, 
light colored, reddish brown or vinaceous brown, with pig
ment enc ru sted on surface usually, and internal r egion 
hyaline , cells mo r e compressed, t hickened at upper sides 
around apex . Asci from base of locu~e, bitunicate, obl ong 
or clavate, us ually octosporous; pseudoparaphyses na rrow 
cel lula r. Ascospores hyaline, light yell owish o r light 
brownish af t er discharge, el ongate f usoid or clavate, in
equila t e r a l often s lightly curved , several septate , not 
usually constricted at sep ta, contents gut tulate becoming 
homogeneous a nd r ef rac tive in age, wall smooth, overla pping 
bi- or triseriate o r in fascicles in the ascus. Conidial 
s t a t es often species of Helicosporiwn or Helicoma. ; conidio
pho r e& ! setiform, a ris ing from superficial hyphae, conidio
genous cell s denticulate, as sympodia lly p rolifer ating 
l a t e ral pegs; conidia hyaline o r light yellowish brown, 
hooked or helicospo r ous , (one cell ed) sever al sep tate . 
Additionally, a Monodictys s t a t e is known for T. amaaorzerz
sis: conidiogenous cell s as lateral branches of hyphae, 
fo r ming s t alk cell a nd single conidium; conidia dark brown, 
elongate or irregular in shape , mur Horm . Samuels et al. 
(1979) a l so described an Asteroorella-like sta t e obtained in 
culture for this species . Hughes (1978) illustrated feat
ures of a species of Tubeufia associated with Pendulisporo 
venezuelanica M. B. Ellis , a f ungus that has coil ed conidium 
initials t ha t develop in t o mur i_fo rm pigmented conidia. 

Hypersaprobic, on decaying ... ·cody or herbaceous substra t es 
often over old ascomata or mycelium of other ascomyce t es, 
in tropics~ and tempe.rate regions. 
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Type species (lee to t ype): T. javanica Pen zig & Sacc. • 
T. pa.Zudosa (Crouan & Cr ouan) Rossman. 

Tubeu.j"ia was e r ected (Penzig a nd Saccardo , U197 ) to 
accommodate t hr .!e speci.!S f r om Java ; T . jaiJanica., T . coPon
ata a nd T. anceps , all with v.!rtically elongate, f l eshy , 
white o r pallid ascoma t a and e l o ngat.a f usoi d ascospores. 
I n l~O~a von HHhnel d escribed T. helicomyces a nd transferred 
Ophionectroia cylindt'othecia Seaver to Tubeufia . Seaver 
(1909) includ ed 0 . cytindrotltecia a nd 0 . cer ea in his con
cept of Ophionectr>ia . Von HlJhnel (1919) discuss.ad a nd dis
tinguished a number of t axa witn c ha rac ter s somewha t simila r 
t o tttose of Tubeufia . He sepa rated Ophionect'ria , based on 
0 . tl"icrz.ospora ( Berk . & Br. ) Sacc •• f r om Tubeulia . r emoved 
T. anceps to Ophionectria , and added T. cerea (I:Serk. &: Curt.) 
von HlJhnel to Tubeufia , selec ting T. javanica Pen.zig &: Sacc . 
as the l ectotype species . Later s tud ies by lk>oth (19 64 ) a nd 
Rossman (1977) conf irmed t ha t 0 . trichospora i s a hypocreac
~ous fungus. 

Webster (1951) demonstrated i n cultur e the connection 
between T. helicomyces and the a ssoc iated He'ticosporiwn 
state. Booth (1964) eme nd ed t he concep t of Tubeujia , r ecog
niz ing varia bility in shape o f ascomata, as well as the 
occurrence in some species of short hyphal set ae on the 
perid ium. He described the Helicosporiwn s t a t es of T. ce:rea 
and his new species T. Ptcgosa. In Tubeufia Booth included 
spec ies with cylindric t o ellipsoid ascoma t a -- T. javanica~ 
T . COl"Onata~ T . anceps, T. cylint.iPothecia, a nd T. nigrotub
ercu la.ta Hino &: Katumoto , and spec ies with ovoid to doliform 
ascoma ta -- T. cerea~ T. helicomyces , a nd T. PU!JOSa . Booth 
excluded T. asclepiadis Ba t. & Ga rnier (Hem. Soc . 6roteria na 
14 : 67 - 69 . 1961) because the species has unitunica t e asci 
and nonsep t a t e ascospo res ; according to Rossman (1979) this 
name is a s ynonym of Sacca.rdomyces socius P . Henn. Pirozyn
ski (1972) transferred T. nigl'otuberculata t o Hel'potrichU. . 
Tubeu f U. mirruta Hunk (Bo t . Not. 119: 179. 1966) has much 
tape r ed small ascospo r es , small ascoma ta , and perhaps is 
be tte r disposed in Herpotl'ichiella. (Rossman, per s. comm.) . 
Tubeu[ia corynespoy•a Nunk (Bot. Not. 119: 189. 1966), des 
cribed from Denmark and a l so known from West Germany (Hilber 
a nd HUber, 1978) has da rk ascomata a nd ascospores 50- 65 x 
3 . 5-4 pm . The spec ies would fit in sec tion Thax t er i ella. 
TubeufU. acaciae Tila k & Kale (Sydowia 23: 11 . (1969) 1970) 
f rom India has viol e t to r ed, setose or a ppendaged ascomata. 
Pirozynski (1972) described a nd illus trated both conidial 
a nd ascospo ric s t a t es of T. helicoma (Phil. & PloWT.) Piro z ., 
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the older epithet fo r T. rougosa . Pir ozynski a l so provided 
de tail s on t he morphol ogy and conidial s tate of Tha;z;terieZ.la 
pezizula (Berk. & Curt .) Petr ak . 

Pet r ak (1924) er ected ThaxterieZ.Za for T. corticoZa , 
collec t ed in Puerto Rico. La ter (Pe trak , 1953) he mad e the 
combina tion T. pezizu'La. , and r ema r ked t hat t his species, 
widespr ead in southeastern USA , was probably identical with 
T. corticola . Pirozynski (1972 ) examin ed t he part of T. 
cor tico'la in Herb. IMI, found it t o be in poor conditio n, 
but noted that it seemed t o be t he same as T. pezi zula. 
According to the origina l descrip tion of T. corticola , it 
could well be a collection of T. pez i zula . Tha:r:terieZ.la has 
been separ a t ed f r om Tubeufia on the bases of dark-color ed, 
globose, collabent ascoma ta seated in a well-developed subi
culum ve r sus light- col ored, cylindric, ovoid or globose 
ascomata in a s l igh t s ubiculum, and on variations in t he 
conid ial states. When t h e species of Tubeufia were compiled 
a nd compar ed with Thaxter i eZ.l.a pezi aul.a , it became evident 
that differences betwee n T. peziau l.a a nd Tubeu f ia heZ.icorm 
were no t of g r ea t e r magni tude than those between T. heZ.icoma 
and T. paZ.udosa o r T. heZ.icoma and T. cerea . Separation of 
bo th T. heZ.icorm and T. ooZ.udosa i nto Tha.rterieZ.l.a was con
t empl a t ed, but t he rela t .ionship between these a nd species of 
Tubeufia seems bet t e r expr essed by a rra nging them in sever a l 
sec tions within one genus . While t his manusc rip t wa s in 
pr e pa ration, accounts of Tha.xtePieZ.l.a roraimensis Samuels & 
MUller (1979) and three spec i es of Tubeufia. (Samue l s e t a l., 
1979) appeared; t he d i s cussi on of these species f urther 
convinc ed me that the a rrangement pr oposed here i s pr eferabl e 
given our pr esent knowledge of these f ungi, 

In 1 909b, vo n H8hnel e r ec t ed Acanthostigmi'Ul f or Lasio
sphaeria minuta Fuckel. He compared this spec ies with 
Acanthostigma nectrioidewn Penzig & Sacc ., a species with 
globose- ovoid a s comata and soft br own peridium or namented 
with dark setae a r ound t he apex. He decided t hese t wo were 
identical a nd made the combina tion A. mirwta (Fckl . ) von 
H8hnel. My stud y of spec imens a nd slides from the H8hnel 
He r barium (FH) shows that they a r e i ndeed identical , and 
a l so that No r th Amer ica n s pecimens of Acanthostigrm cZ.intonii 
(Peck) Sacc. bel ong t o t he same taxon. Von Arx a nd MUller 
(197 5) considered Acanthos tigmina t o be s ynonymous with 
Tu.beufia a nd I agr ee. On the other hand, I cons ider t ha t 
AcanthostigmeZla von HlHmel with t he t ype s peci es A. gerw
fZ.e:r.a i s differ ent from Tubeufia a nd belongs in the Herpo
trichiellaceae of the Chaeto thyriales ( Ba rr, 1977) . 
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Rossman (1977) d isposed of some of the species excluded 
f r om Ophionectria , and pr ovided expanded s ynonymy for T. 
cerea and T. patudosa , with the latter the earlies t epi t het 
for t he t ype s pecies, Additional informs tion on a number of 
tropical species was provided by Ros sman (1979), with trans
fers of spec i es from CaZ.Onectroia , a nd by Samuels e t al. 
(1979) and Samuels a nd MUller (1979). 

The conidial s t ates associa t ed wi t h sever al s peci es of 
Tubeuj'ia a r e s triking : often a brightl y pi gmented - - ye llow 
gr een, olive green or bright br own -- turf of er ect setiform 
conidiophores a rises f r om d ecumben t hyphae; the conidiopho
r e s bear coiled conidia from ei ther lateral o r terminal 
conidiogenous cell s . Linde.r 's {1929) supe rb r enderings of 
helicos por ous Fungi Imper f ec ti include r.wo species t.ha t he 
recognized wit.h ascospo r ic s t a t e s , HelicospoY'iWTI rzematospor
wn Linder with Lasiospha.eria nematospora Linder (• Tu.beufia 
helicoma ) and lleZicorm curtisii Berk. with Lasiosphaeria 
pezizuz.a , in addi tion t o s everal species l ater l i nked with 
speci es of Tubeufia . Von HHhnel (1909a) no t ed a HeZicospo
riwn conidial s ta t e with T. heZ.icomyces and Webster {1951) 
made the cultura l connection of T. helicomyces with Helico
spor iwn phl'agmitis von HHhnel. Hughes (1958) r ecognized 
HeZ.icoma muelleri Corda, the type species of Helicoma , as a 
s t a t e of Lasiosphael•ia pezioul,a , and Helicospo:riwn vegetwn 
Nees , the type species of HelicospoPiwn , as a s tate of 
OphionectM.a ce>'ea . Booth (1964) described bo th the H. 
vegetwn s t a t e of T. cerea f r om natural association a nd f r om 
c ulture and the HeZicosporiwn s t a t e o f T. rugosa . Pirozynski 
(1972) pr ovided de t a iled accounts of s ome variations in 
conidial s tates a nd distinguished between HeZ.icoma mueZ.leri 
conidial sta te o f Thaxte1'iella pezizula , a nd Helicospo:riwn 
pannosum (Berk. & Curt.) R. T. Hoore conidia l s t a t e of 
Tu.beufia helicOITrl . ln Helicoma. muelleri the conidium dev
elops from a termina l conical denticl e o r two or three f r om 
sympodial s uccession of t he t erminal denticle, whe.r eas in 
Helicospottiwn parznoswn and o t her species of HeZ.icosporiwn . 
the conidia devel op f r om sympod i a lly prol i.fera ting pegs 
la t e r al on seti.form conid i ophor e s . 

The picture is not t ha t c l ear , however . Many col l ec tions 
of species of Tubeufia bea r associated coni dial fung i that 
a r e neit her Helicoma no r Helicosporiwn . Hughes (197 8) r e 
porr.ed a New Zealand species of Tu.beufia a s sociated with 
conidiophores a nd dictyosporous conidia o f Pendulispol'a 
veneauelanica M. B. Ellis. Samuel s e t a l. (1979) described 
a nd discus s ed in some detail tropical collections of Tubeufia 
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amazonensis from which devel oped a Monodictys- l ike coni di al 
s t a te. a nd a Helicomyces - l ike , unicellular, hooked r a ther 
than coil ed conidial state for Tubeuj"ia palmaPW71 . Certainly 
additiona l studies of collec t ions of Tubeufia a r e required 
to determine no t only varia t ions in conidial sta tes but al so 
t he limit s of species . The following key to sections and 
species of Tubeu[ia known in temperate North Amer ica outlines 
my concepts f r om a study of tempera t e a nd some tropical 
ma t e r ial, as well as info rmation f r om the l iteratu r e . 

1. Ascomata ellipso i d or cylindric , whitish , pallid o r 
br ightl y pigmented , bl ackening on drying; peridium 
ornamen t a t ion when present of hyphae or protruding 
cell s , rarely short se tae .............. Sect. Tubeufia ., 2 

1. Ascoma ta gl obose or ovoid .............. . .......•...•..• ) 

2 . Ascospores 40- 55(-65) x 3-5 ,., , (6-)7-9-(13-)septate . 
T. cyZindPothecia 

2. Ascospores (70- ) 100- 200( - 230) x (2- )3.5- 7( - ij) ,.,, 
up to 35-sept a te . .. ... . .•..•.. •.. ........ . T. paludosa 

3 . Ascomata brightly pigmented due t o exter na l gr anules; 
peridium or namenta t ion when present of hyphae or pro-
truding cells . ...... . .... . ........ . . Sect. Nectrioidea 
One t emperate zone speci es; ascospores (27- )30- 52 x 
2 . 5- 3.5( - 4.5) ,.,, 7- 10- (13- )septa t e •.. . . . •. ... . . T. Cel'ea 

3. Ascoma ta vinaceous , g r a yish or blackish brown pigmented. 4 

4. Peridium ornamentation when pr esent of hyphae or 
pr o trud ing cells ... . ... . ........ Sect. Thaxteriell a •. 5 

4. Peridium ornamen t s tion of dark, thick-walled , 
t aper ing setae, ra rely reduced to da r k protruding 
cells •. ... . ......... ......... Sect. Aca n thostigmina •• 6 

5 . Ascospor es (25- )35-60( - 65) x (6.5-)8-12(- 13) ,., , 
(5-) 7-9- (11-) septate ........•.....•......... • T. peziauZa 

5. Ascospo r es (52- )60-100(-130) x 4-6.5(- 8) ,., , up to 
25- septate .. .... . ... .•. .•.••..•.... .... . ... . . T. heZicOITla 
6. Ascospor es (19- )32- 45(- 54) x (2 . 5- )3 . 5- 5.5(- 6) ,., , 

7- septa te . . ... . • . ...•. . .•......•... . . ... . T. clintonii 
6. Ascospor es (40-)56- 80(-125) x (2-)2.5-3 . 5(-4.5) pm, 

11-sep t ate .....•. . .. .. •.•. . • . ..... . ... . ... • T. saopula 

Tubeufia sect . Tubeufia 
Ascomata ellipsoid o r cylindric , hya l ine , white , yellowish 

pinkish or becoming darkened or black at ma t urity and on 
drying; peridium smoo th or or namented a t apex wi t h protrud
ing cell s or s ho rt to elongate thick-walled hypha! append
ages, r arely wi t h setae , inner r egion never pigmented , s ur
face cells horizontally elongate. 
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Type species : T. paZudosa . 
In addition to T. paludosa and T. cylirrdrothecia , r egar

ded as va r iants of one species by Rossman (1977) , T. helico
myces~ T. pachythri:z; (Kehm) Rossman, T. stromaticola (P. 
Henn.) Kossman, and t he species b r iefly desc r ibed by Hughes 
(1978) and associated wi th Pendulisporoa venezuelanica , be
long i n the sec tion. The first t hr ee species a r e linked 
with HeZicospo1'iwn coni dial s t a t es (bu t see discussion). 

TubeufiA paludosa (Cr ouan & Crouan) Rossman, Mycologia 69: 
383 . 1977 . Fi gs. 4 , 5 

Nectria paludosa Crouan & Cr oua n, Fl orule du Finistere , 
p. 38. 1867. 

Ophionect:Pia paludosa (Crouan & Crouan) Sacc . Michelia 
1 : 323. 1878 . 

Tubeufia javanica Pen zig & Sscc. Malpighia ll: 517 . 1H97 . 
Tubeufia coJ>onata Pen zig & Sacc. Malpighi a 11 : 517 . 1897. 

Ascom.ata vertically elongate, ellipsoid or cylindric, 
165- 300 IJl1l diaw, 245- 330( - 550) IJl1l high, ligh t yellowi s h be
coming dull g r ayish translucent o r dull br own , blackened a t 
base; peridium sof t, seve ral layer s of pseudoparenchyma t ous 
cells, 15-18 llf1l wid e; surface gl abr ous, rugose with protr ud
ing cell s or bearing short or elongate thick- walled, hyphal 
appendages, up t o 45- 115 JDI1 l ong , 2- 4 J.llll wid e , sur face cell s 
often in ho r izontal r ows , pigment encrus ted on sur face in 
patches. Asci (80- ) 140-195(- 280) x 10-13(-25) ""'' elongate 
cylindric ; pseudoparaphyses na rrow cellula r . Ascospor es 
e longate clavate , (70- ) 100- 200(-230) x (2-)3.5-7(-8) pm, 
hya line, pale yellowish o r pinki sh , of t en curved, up t o 

Figs . l, 2 . Rebentisci1ia massalongii : 1. Ascoma in sec
tion (Ba rr 32o6) . 2 . Stages in matura tion of ascospor es 
(Bar r 6507). Fi g. 3. R. unicaudata , s t ages in ma tura t i on 
of asco spo r es (kehm Ascom. 24lb) . Figs . 4, 5 . Tubeufia 
paludosa : 4. Outline of ascoma i n section (Dumont PA 1709) 
nnd su r face view (isolectotype of T. javanica ) showing as
pect of ho r izontall y a rra nged cells and prot rud ing pigment
encu rsted cells . 5. Hatur i ng ascospore (Thaxter , Fl orida) 
and tip of matu r e ascospo r e (Uumont PA 170':1). 1-~igs . 6 , 7. 
T. cyli nd:r>othecia : 6 . Outline of ascoma t a in tur f of conidio
phor es a nd conidia (Fung i of Ber muda 67) . 7. thr ee asco
spor es, va riati on in s hape and septation (Dumont CO 1725) . 
St a nda r d line • 60 #m for Fig. 1; 15 #m for Fi gs . 2 , 3 , 5 , 
7; 150 llm fo r Figs. 4 , 6 . 
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35- septate , not constr icted at septa, cel ls containing num
e r o u s gut tules o r homogeneous , wa~l s moo t h, often thickened 
over tips . 

On woody subs trates or l a r ge monoco t s s uch as bamboo o r 
palm, of t en over str omata of o t her ascomyce t es . 

Ma t e r ial examined: USA: Massachuse tts: Barr 2839a 
(MASS); Fl or ida: Coconut Grove , R. Thaxter (2 collecti ons , 
FH) . PANAMA: Dumo n t PA 18Jij , 1 709, 19V7 (NY) . COLOMBIA : 
Dumont CO 247 (NY). VENEZUEI.J\ : Dumon t VE 2993 , 3139 , 2426 , 
2577 , 2657 , 314 7 , 3974 , 5052, 5258 , 6462, 6644, 6955 (NY) . 
JAVA: Tjibodas , 5 . 2 .1897, Penzi g (Hlfhnel Her b. , FH; i sol ec 
t o t ype of T. javanica ) . 

Some of t hese collec t ions g r ouped under T. pa.Zudosa may 
be sepa r ated eventually: Samuels e t a l. (1979) r es tr ict 
T. patudosa t o specimens with hel i cospo r ous coni dia , a nd 
note that Dumont PA 1838 had associated Monodictys- like con
i dia a nd t hat a collec t ion f r om New Zeal and pr oduced a 
Monodictys-like s tate. Dumont PA 1838 , macr oscopi cally s i m
ila r to o t her col lec t ions of T. paludosa , is consid e rabl y 
l arger a nd has d iffer ently shaped ascomata t han T. amazonen
s i s Samuel s e t a l. (1979 ) which a l so has a Monodiatys-l ike 
s t ate . Dumont VE- 314 7 was assoc i a t ed with Pendulispora 
veneauelanica , and could be id entical with the collec t ion 
desc ribed f r om New Zeal a nd by Hughes (1978), 

Rossman's (1977) concept of T. paludosa encompasses ma t er
ial wi t h shor ter ascospor es t ha t 1 separ a t e as T. cylindro 
thecia , as well as t he na rrow-s po r ed T. helicormJces no t yet 
seen f r om North Ame r ica. Her synonymy fo r T. paludosa also 
includ es T. anceps Penzig & Sacc . (Ophionectria anceps 
(Penzig & Sacc . ) von HHhnel ). The ascospor es wer e described 
as 35-42 x 4- 5 #fll, bu t t he asci we r e said t o be a pa r a physa t e 
i n con tras t t o t hose of T. javanica and T. coronata described 
n t the same t ime . Rossma n (1979) r educed Calonec-t;roia ef f ug
ie>W Penzi g & Sacc. (Ma l pighi a 11 : 515 . 1897) t o synonymy 
und er T. paludosa . The ascospor es a r e i n t he size ra nge of 
T. cylirzdroothecia , 45- 69 x 4.5- 5 ~ , but s he no t ed that 
Alternaria- and AcPodictys -like conidia we r e associ a t ed, so 
t his entity t oo may r epr esent a separ a t e s peci es . 

Tubeuf ia oyli nd:Pothecia (Seave r ) von HlJ hn el, Sit zungsber . 
K.:l i se.rl . Akad. Wiss. , Nath.-Na turwiss . Cl. ? Abt . 1 , 
68: 1479 . 1909 . Figs. 6 , 7 

Ophionectria cyliruirothecia Seaver , Mycol ogia 1 : 70. 1909. 
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Ascomata ve r tically elonga te, ellipsoi.d or elongate 
ovoid , (l35-).lb5- 27)( - J 55) ,., diam, (220-) 275- Jij5( - 44U) ,., 
high , pale yell owish, creamy, grayish, o r light translucent 
brownish, darkened at base; peridium sof t, several laye rs 
of pseudopa r enchymatous cells, 1 5- 20 pm wide ; s urface glab
rous o r r ugose with projec ting cells or shor t setae at apex, 
pigment enc rusted in pa tches on sur face, surface cells often 
in ho r izontal rows. Asc i (50-)85-140 x 9-15 llftl, cylindric 
clava t e; pseudoparaphyses na rrow cellular. Ascospor e& elon
ga te clava te o r fusoid, taper ing to ends, 40-55(-65) x (2 . 5- ) 
3-5 pm, of t en bent. or curved , (5- )7 - 9- (13-)septate , not 
const r icted a t septa, conten t s with numerous guttules o r one 
globule per cell, wall smooth. 

Conidia l s t ate: HeUcospoPiwn 1~osewn: Tur f white o r 
pinki s h , composed of upr igh t setiform conidiophor es arising 
from recumben t hyphae , bearing conidiogenous cell s laterally; 
conidial coils 30-45 pm diam, cells 2-4.5(-5.5) JIIIl wide. 
sever al septate. 

On old wood or monoco t culms and leaves , often over over
rna t ur e ascomycetes . 

Ma t erial exami ned: USA : Massachusetts : Waverly, 1 2 Oct 
1899, R. Thaxter (FH); Texas : Big Thicket Scenic Area, near 
Col dspr ing, San Jacinto Co. , 26 Aug 1967, C. T. Roger son 
(NY) . BEJU>tuOA : Seaver and Water s ton , Fungi of Bermuda 61», 
b7A , 67C , M3, 406, 408 , 410C (NY); M. & J . Dodge, Aug 1911 
(NY); Paget Marsh , 16 Jan 22, 11. H. Whetzel (NY), same data 
as Ber muda Fungi (BPI) . TRINIDAD: Ma r ava l Valley, Port of 
Spain , 1912-1 3, R. Thaxter (FH); Emperor Val l ey, Port of 
Spain, 1912-13, R. Thaxter (FH). PAN&'1A: Valley of upper 
Rio Chirique Viej o, prov. Chi r iqui , 1 J ul 1935 , G. W. Ma r tin 
(BPI, as T. mai'gai'ita ined . ) . COLOMBIA: Dumont CO 1725 , 
1998 (NY). VENEZUELA: Dumont VE 2695 (NY). 

Ophionectria cylindrothecia was described from Ohio on 
old corn sta l ks (Seaver, 1909) but I have not located t he 
collec t ion . Other collections determined by Seaver as t h i s 
spec i es wer e those from Ber muda. The coll ec tion from Texas 
i s only tentatively assigned t o T. cy'Lintb'othecia . Rogerson 
obtained t he conidia l s t a t e in culture, noted that conid ial 
coils wer e small (10- 12 Jlm wide) and only once o r twice 
coiled. The aspect of ascomata a nd sizes of s truc tur es det
e rmined my i d en tification . 
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Tubeufia sect. Nectroioidea Ba rr, sect. nov . 

Ascoma t a gl obosa vel ovoid ea , pigmentifera vivide ; peri
dium hyphis vel cellulis protrudent ibus orna tum. 

Species t ypica: T. ce~ea . 

Tubeu[ia cerea is the only species of t he section r ecog
nized from t emperate North America. Tubeufia pal.marwn 
(Torrend) Samuel s e t a l. and T. aurantieU.a (Penz. & Sacc . ) 
Rossman are tropical members of the sec t ion. 

Samuels et al. (1979) no t ed t hat in bo t h T. cerea and 
T. palmarwn conidia a rise from t hin-wa lled pegs that p r olif
e ra t e sympod ially and that no apparent scar r emains on e ither 
the conidium o r t he conidiogenous peg after dehiscence . 
HeZ.icospor iwn vegetwn is t he conidial s tate of T. cerea , 
whereas t hat of T. pa'lmt:zrwn is Helicomyces-like, with conidia 
one celled and hooked r a t her t han coiled. 

Tubeufia cerea (Berk. & Cur t.) von lltfhnel, Sitzungsber . 
Kaiser!. Akad. Wiss., Math. - Naturwiss . Cl. , Abt . 1, 
128: 562. 1919. Figs. 14, 15 

Sphaeria cerea Ber k. & Curt . Gr evillea 4 : 108. 1876. 
Ca'tonectria cerea (Berk. & Curt .) Sacc. Syll. Fung. 2 : 

551. 1883 0 

Ophionec~ cm-ea (8erk . & Curt. ) Ell. & Ev. North Amer. 
Pyrenomyce t es, p. 118 . 1892. 

1/eatl"ia fulvida Ell. & Ev. J. Mycol. 1: 140 . 1885 . 
Caloneatl'ia fulvida (Ell. & Ev. ) 8erl . & Vogl. Addit. 

Sy11. Fung. p . 212. 1886. 
Dialoneatl'ia fulvida (Ell. & Ev . ) Ell. & Ev. J. Mycol. 

2 : 1 22 . 1886 . 
Ophionectria brio.Pdi Boudier, Rev. Mycol. p. 226 . 1885. 
Ophioneotria epispham•ia Karsten, Hedwigia 28: 26. 1889. 
Ophionectl'ia eve2~ha.rtii Ell. & Galloway, J. Mycol. 6: 

32. 1890. 
Calonectl'ia bel.onospora Schr oet. Krypt. Flo ra von 

Sch1esien 3: 261. 1894. 
Ophionectria belonospol'a {Schroet. ) Sacc . Syll. Fung . 11: 

366. 1895 . 
Ophionectria bria:l'di var. Zongipil.a Starb!lck , Bo t. No t. 

218-219 0 1898 0 

Ophionectria belcnospora var. unicaudata Feltgen, Vorstud . 
Pilz Luxemb. Nacht r . 3 : 308 . 1903 . 

Ophionectria cupularwn Kirschs t. Verh. Bot. Vereins l, r ov. 
Brandenburg 48 : 60 . 1906 . 

Ophionectria anonae Rao , Sydowia 25: 72-73 . 1971. 
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Ascomata globose o r ovoid , (90- ) 1 20-160 pm diam , gr eenish 
yellow, dull yellow, yel l owish b r own; perid i um 22- 33 #m wi de 
in upper regions, 10- 12 pm wide near base , surface us ua lly 
pulverul en t wi t h protruding cells or with short hypha ! app
endages , 22- 33 pm l ong , pigmen t as crystalline granules on 
walls of surface cell s. Asci 55- 74 x 7. 5- 12 IIID , clavate; 
pseudoparaphyses na rrow cellula r. Ascospor es elongate f us 
oid , ( 27 - )30- 52 x 2 . 5- 3.5(- 4.5) pm, hyaline, of t en cu rved, 
(5- )7- 10- (13- )sept a t e, not cons tric t ed at septa, cell s con
taini ng numer ous guttules , finally coal escing into one glob
ul e , wall smooth. 

Conidial state: Helicospor> ium vegetum : For ming bright 
yellowish-green tu rf of uprigh t set ifonn conidiophor es , 
becoming ochraceous or brownish in age; conidiogenous cell s 
produced la t erally as thin- walled pegs. Conidia coiled two 
or th r ee t imes , mu1 tisep t ate, coils 10-15(- 20) pm diam , 
cells 1- 1.5 pm wide. 

On overmature str oma t a of other Ascomyce t es, and on 
s ur r ound i ng wood . 

l-ta t e r ial examined: NORTH AMERICA: CANADA : Newfoundland: 
Wagho r ne 755a (NY) ; Quebec : Barr 2160 (MASS) ; Ontar io: 
Lo ndon, 3 Aug 1895 , J. Dearness (FH , NY) . USA: ~1aine: 

Barr 3337, 3359, 3360a , 3363 , 5900c (MASS) ; York, 14 Sep 
1891, R. Thax t e r (FH, NY ); New Hampshi r e : Sa rr 4000a (MASS); 
nea r Loring, Chocorua , W. C. Fa rlow (FH) ; Chocorua , Sep 
1906, Aug 1910 , Fa rlow (FH); Watervil le, 1 Sep 1935 , J. R. 
Hansbrough (NY); Shelburne, Sep 1889, R. Thax t e r (Fli , t wo 
collec tions); Vermont: Barr 4465 , 44 7 5 (MASS) ; Massachus 
e tts : Barr 5240 , 5199, 6012 , 6013 (with T. cUntoni i) (MASS) ; 
Harvard For es t, Pe t e r sham , 19 Aug 1949, C. T . Roger son (NY) ; 
New York: Camp Arnot, SE of Cayuga, Schuyl e r Co., 20 Sep 
1970, Rogerson E. C. J . Samuel s (NY) ; Catskill Mts. , Uls t e r 
Co ., 1 Aug 1974 , Rogerson e t a l. (NY) ; N. side of Hinckley 
Reservoir, Her kimer Co ., 15 Sep 72, Roger son e t a l. (NY); 
Stony Cl ove , Gr eene Co ., 1 2 Oct 1968, Roge r son E. S. J . 
Smith (NY) ; 4 mi. E. of Maplecrest , Gr eene Co. , 8 Sep 1972, 
Roger so n E. Samuel s (NY); trail t o Lake Ann , Mt . NcGregor, 
Sa ra t oga Co ., 10 Oct 1968 , Rogerson E. Smith (NY); NE end of 
Lake Tiorati, Or ange Co. , 23 Oct 75 , Rogerson (NY); Twin 
Valleys Camp , near Wadhams, Essex Co . , 9 Sep 1967 , Rogerson 
(NY); SE of Speculator , Hamilto n Co., 4 Aug 1967, Rogerson 
& Smith (NY); Winnie Hill, N. of Oneonta , Otsego Co ., 21 Sep 
1963, Rogerson (NY) ; woods near Tompkins Pond, Dutc hess Co., 
9 Oct 1965, Roger son (NY); Ell env i lle I c e Chasms, Uls t e r 
Co., 14 Aug 1963, Roger son (NY) ; woods near Eagle Va lley, 
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Or ange Co., 28 J un 60, Rogerson b: R. H. Pe t ersen (NY); Pack 
LJemons trat i.on Fores t , Warren Co ., 25 Sep 1971 , Rogerson (NYL 
same data , Samuels ( NY) ; I ndian Pass Trail, Essex Co. , 14 
Aug 1CJ70, Roger son et al. (NY); West Canada Creek, Trenton 
Falls , Her kimer Co ., 19 Sep 1969, Roge r son et al. (NY) ; 
Lake Sherman , Warren Co . , 25 Sep 1971, Samuel s (NY); S. J. 
Smith 45649 , 45665 (NY ex NYS); New Jer sey: Ell is & Ever hart , 
Fungi Col. 1361 (MASS) : Newfield . Oc t l d85 , J . B. Ellis (NY 
as Nectr ia f uZ.v ida ; FH , type of N . . fulvida ) ; Newfiel d, 6 J ul 
1890, t ype of Ophionectr-ia everha:rtii (FH); Hu tcheson Memor
i a l For es t , Somerset Co ., 27 Oc t 1970, Roger son et al. (NY); 
Michigan: Barr 5388 (MASS); Cr oss Village, Emmet Co. , 24 
J ul 1962, Roge r son (t-.'Y); Whi tehouse Landing Road, Chippewa 
Co . , 25 J ul 1!;167, Roger son (NY); nea r Upper Fall s , Tahqua
menon St a t e Pa r k , Luce Co. , 3 Aug 1964 , Rogerson .(NY); 
Rees ' s Bog, N. of Burt Lake , Cheboygan Co . , 9 Aug 1971, 
Roger son (NY) ; Mackinaw Ci ty , Emmet Co. , 9 Aug 1971 , 
Roger son (NY); S. of Whi t ef i sh Bay, Hiawatha National For es t, 
Chippewa Co. , 11 Aug 1971 , Rogerson (NY); Ohio: Ellis & 
Ever hart N.A. F . 2598 (MASS) ; I llinois : Al l er t on Pa r k nea r 
Monticello, Piatt Co. , 15 Aug 1965, Roger son (NY); l'tinneso t a: 
Cl oque t For est Resea r ch Center, St. Louis Co ., 25 Aug 1972, 
Roger son (NY) ; No r th Car o l i na: Highlands , l'tacon Co . , 13 Aug 
1961, Pe t e r sen & Roge r son (NY) ; Collins Creek, Swain Co. , 
18 Oc t 1960, Roger son (NY) ; Utah: Ht. Ogden Par k , Ogd en, 
Weber Co ., 12 J un 1971 , Rogerson (NY). EUROPE: BELGIUM; 
ex Uti 68112 (NY) ; AUSTRIA: Rehm Ascom . 1783 (NY) . USSR : 
Myco t heca Ross i ca 120 as Ophion.ectroia bel.onosporoa (HPI , NY). 

Tubeufia c eroea is t he most conunon north-temper a t e r ep r e
sen t a t ive of t he genus. This speci es is r eadily r ecognized 
unde r l ow magnificat i on by the yellowi sh pulverulent ascomata 
that a r e gl obose wi t h a somewhat col labent aspect . Old 
s tromata of Diatrype s tigma (Hoffm. ex Fr ies) Fr ies , Gm.pho
str>oma pl.atys toma. (Schw. ) Pir oz. , and species of Eutypa , 
Eutypel.l.a , and llypoxyl.on a r e t he mos t common substr a t es , but 
t he spec i es has been col.lec t ed over o t he r fungi , e.g., 
BePtia moroi fom i s (Tod e ex Fr ies) de Not. 

The synonymy for t he ascospor ic s t ate is essen t ial ly 
that p r ovided by Rossman (1977) while that fo r the conidi al 
sta t e is taken f r om Hughes (1958). Ophionectria. palmarwn 
Torr end i s now recognized as a species of Tubeu f ia (Samuel s 
e t a l. , 197 9). Rossman (1979) added as probably synonymous 
wi t h T. cerea Calonectria aurea Ade ( ll edwigia 64 : 304. 1923) 
(non C. aUl'ea (Crouan & Cr ouan) Sacc. , l d71:S). 
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Monk provided the first "modern" description of T. ceY'ea 
(1957, as Ophionectr ia cerea ). Both Ba rr (in Bigelow and 
Barr, 1963) and Booth (1964) made the unnecessary combina
tion of 'l"u.beu.[ia. ceroea , without realizing that von HHhnel 
(1919) h<1d already transferred the species. Booth described 
and illustrated the species in detail. 

Tubeufia sect. ThaxterietZa (Petrak) Barr, s t at. nov. 
ThazterieHa Petrak, Ann. Nycol. 22: 63. 1924. 

Ascomata globose or ovoid , vinaceous, grayish or blackish 
bro'onl pigmented; peridium smooth o r o rnamented with pr o trud
ing cells or short thick-walled hyphae. 

Type species : Tha:ctePiella corticola Petr ak (• Tubeuf ia 
peaiaula ). 

Tu.beufia pezizuZa usually has a wel.l-develo ped s ubiculum, 
ascomata that a r e collabent when dry, and produces Heticoma 
conidia. The ascospor es are shorter and wider than those 
of T. he.ticoma , in which the subiculum is often poorly de
veloped and the ascoma ta a r e not collabent on drylng . Other 
species belonging in this section a r e T. ama zonensi s Samuel s 
et al., Tha:z:terietla roo:ra:imensis Samuels & MUller, and 
probabl y Tubeufia corynesporo Hunk. Thazterie~la i ndica 
Dharme 6 MUller (Sydowia 23: 77-78. 1970 (1969)) pr obably 
belongs here too. This species is similar in aspec t to 
Tu.beu[ia pez. i zuta but is larger -- the ascospores are 15-
20- sep t a te and measure 60-100 x 9-12 Jlt!l. 

The He Licoma states of Tubeufia pezizul.a a nd Tha:z:teroietta 
roraimen.sis bear at each conidiogenous locus a flat, refrac
tive scar but not an obvious pore , whereas in Tubeufia 
patudosa the locus appear s as a r efractive, circular , 
c i ca trized sca r with a pore in the middle (Samuels and 
MUller, 1979; Samuels et a.l., 1979). 

Tubeufia pezizula (Berk. & Curt.) Barr , comb. nov. Figs.8-lC 
Sphaeria pezizula Berk. 6 Curt. Cr evillea 4: 106 . 1876 . 
La.siosphaeria peziaula (Berk. & Cur t.) Sacc. Syll. Fung. 

2: 195. 1883 . 
Herrpotrichia pez i zuta (Berk. & Curt.) Ell. & Ev . North 

Amer. Pyrenomycetes p. 160. 1892. 
Thaxtm~iet.Za pezizu'La (Berk. & Curt.) Petr ak, Sydowia 

7: 110. 1953. 
Sphaeria helicophila Cooke, Crevillea 6: 145. 1878. 
Melmwrrrna he~iaophi~wn (Cooke) Sacc. Syll. Fung. 2: 112. 

1883. 
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Byssospho.eria heLicophiZa (Cooke) Cooke , Grevi11es 15: 
123. 1887. 

Thaz terie'Lla corotico'ta Petrak, Ann. Mycol. 22 : 63. 1924. 

Ascomata globose, (220-)300-450 lltll diam, collabent on 
drying, r eddish o r vinaceous b r own to dull gr ayish brown 
or blackish, surface dull o r s hining , apex with broad blunt 
pore area; per idium 30- 50( - 55) JDU wide , nearly equal in 
wid th throughout, cell s large, outer layer s vinaceous brown, 
paler toward interior , s urface smooth o r roughened by pr o
truding cells with encrus ting pigment. Asci 100-145 x 20-
32 IJID, clavate, pseudopar aphyses na rrowly cellul a r. As co
spo r es elongate fusoid , (25- )35-60(-65) x (4-) 8-12(-13 ) jJIIl, 

hyal ine , becoming dull yellowish brown in age except end 
cells r emaining hyaline , (5-)7-9-(11-) sep t ate , no t constr
icted at the septa, cell cont ents minutely guttulate be
coming homogenous and refrac t ive , walls smooth . 

Conidial s t ate: Helicoma muelleri Corda, Icon. Pung. 1: 
15. 1837. 

Helicospo:Piwn muellel"i (Corda) Sacc. Michelia 2: 129. 
1880. 

Helicomyces muelleri (Corda) Pound & Cl ements, BulL 
Minnesota Ceo!. Nat . !lis t. Surv. 9: 659. 1896. 

Helicoma. aw•t isii Berk. Gr evill ea 3: 106. 1875. 
Helicomyces cUJ"tisii (Berk.) Pound & Clements, BulL 

Minnesota Geol. Nat. Hist. Surv. 9 : 659 . 1896 . 
HeZ.icospol"iwn tiliae Peck , Bull. Torrey Bo t. Club 34: 

103. 1907. 

Figs . 8-10. Tubeufia peaizuZa (Barr 5456): 8. Outline of 
ascoma in dense subiculum. 9 . Ascospores. 10. Tips of con
idiophores and two conidia. Figs. 11-13. T. heZ.icoma : 11. 
Outline of ascoma in turf of conidiopho r es a nd conidia 
(Linder 811, t ype of Lasicspho.eria nematosporo ). 12. Conid
ium (Linder 811). 13. Ascospor es (left . Thaxter, Chile; 
right P1owright, t ype of Spho.eria heticoma ). Figs . 14, 15 . 
T. ce1•ea : 14. Outline of ascoma (Bar r 5240). 15. Ascospores 
(Bar r 3337). Figs. 16-18. T. ctintonii : 16. Ou tline of 
ascomata (upper , t ype of Acanthos tigma nectl"ioidewn , Java; 
lower, Peck, t ype of Sphaei'ia clintonii ) . 1 7. Ascoma in 
section (Barr 6013). 18. Ascospores (Peck, type of Sphaeria 
clintonii ) . Figs. 19- 21. T.scopula : 19. Outline of ascoma 
(Ellis, 1880). 20. Ascospores (Peck, type of Sphaeroia 
scapula ). 21. Conidiophore bearing conidiogenous cells and 
conidium ( Ellis, 1880). Standa r d line • 60 p m fo r Fig. 17; 
15 jJI1l fo r Figs. 9, 10, 12, 13, 15, 18, 20, 21); 150 jJI1l for 
Figs. 8, 11, 14, 16, 19. 
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Conidiophores a ri sing from recumbent hypha.! of subiculum, 
brown o r- nearly black; conidia from terminal conidial dent 
icle, or two o r thr.!e fro1n sympodial succession of t e rm:tnal 
denticles; conidia coiled ca. 1~ times, hya line o r light 
br ownish, sep t ate , up to 20 lffil wid.!. in coil , ce.lls . ca . 6- M 
IJlTI wide , wall smooth . 

On dead wood y branches o r trunks, at times growing over 
othe r old Ascomycetes ; collected from species of Acer, Alnus, 
Berchemia, Cas tanea , Eugenia, LiquidamJxut, Poputu.s, Prunus, 
Quercus_, Tilia, Vi t is. 

Material examined: NORTH AMERICA: CANADA: Ontario : 
London, J. Dearness (NY); Aurora, 1 Oct 1933 , R. F. Cain 
(NY) i USA: Maine: Barr 3568 (HASS); Kittery Poin t , Aug 
1920, R. Thaxter (FH, NY); New Hampshir e: Chocorua , Aug 
1906, W. C. Farlow (FH); Shelburne, Aug 1691, Thaxter (FH); 
Interva le, 1901, Thaxter (FH); Massachuset t s: Barr 6278 
(MASS); Magnolia , J uly 1903, Fa rlow (FH); Waverly, Oct 1899, 
Thaxter (FH); Connecticut: W. C. Sturgis, no data (NY); 
New rtaven, 1888-89, Thax ter (FH) ; \Vest Haven, 1888- 89 , 
Thaxter (FH); New York: ~tichigan Hollow , near Danby , 
Tompkins Co., 4 Sep 1952 , C. T. Rogerson (NY) ; New Jer sey: 
El lis N.A . F . 649 (MASS), 696b (MASS, NY) ; Ellis & Everhar t 
Fungi Col. 16 24 (MASS); Newfield, Apr l87H, 18 Apr 1878, 
Su111111er 1878 (FH), Feb 1880 , 4 Nov 1887, all J . B. Ellis 
(NY); Michigan: Barr 5456 (MASS); Pennsylvania: Bet hlehem , 
Oct 1880 (NY); Moshannon Dam , Center Co., 8 Oct 1939, J. W. 
Sind en (NY); Ohio: Horgan 6ll (NY) ; Pres t on, 1887 , A. P. 
Ho r gan (FH); Illinois: Metropolis, Oc t 1919, C. J . Humphr ey 
(BPI); Allerton Park near t-tonticello, Piatt Co., 15 Aug 
1~65, Rogerson (NY); South Carolina: Ellis N .A. F. 967 
(MASS) ; Georgia: Ellis N .A. F. 696a (f!ASS, NY); Barr 6448 , 
6469 (MASS); GA numbers 7515- 7523 inclusive (GA) ; Alabama : 
Aubur n, 11 Jan 1896 (NY), 1 Feb 1896 , F . S . Earle & L. M. 
Underwood (BPI, NY); Jan 1897 (BPI, NY); 16 Jan 1897 (BPI, 
fi'i); Florida: GA numbe rs 7524 , 7525, 7526 (CA); Ravenel 
Fungi Amer. Exs. 196 (FH, NY) ; Longwood, 9 Feb 1940 , C. L. 
Shear (BPl); Brooksville, 7 Ma r 1942, Shea r (NPI); Plymouth , 
27 Ma r 1893 , Mar 1895, W. C. Sturgis (NY); Ha r 1893 (FH); 
Louisiana: Barr 6338c (MASS) ; St. Martinsville, 20 Nov 1890 , 
19 Apr 1888, A. B. Langlois (FH); Missour i : Comm. Dr. 
Winte r , June 1884 (NY); Rabenhorst-Winter-Pazschke, Fungi 
eur . 3962 (NY). BERMUDA: Expl. of Bermuda 1413- b, 1437-b, 
1528 (NY). JAMA1CA: 1909, A. E. Wright (FH). PU ERTO RICO : 
West Indian Expl. 1013 (NY); Dorado, 26 J uly 1913, J. R. 
Johnston (NY). GUADELOUPE : Riviere St . Louis, 1902, P .Duss 



161 

(NY); GRENADA : Grand Etang , R . Thax ter (NY). 

Pir ozynski (1972) a lso described the fungus from Africa, 
and Coos (1980) r epo r ted it from Hawaii. 

Linder (1929) described both the ascospor ic and conidial 
states of Tubeufia peaiaula (as Las iosphaeria pezizu'La. and 
Helicoma CUJ"tisii). Hughes (1958) clari.fied nomenclatur e 
of Helicoma muel.leri , the type species of the genus, and 
included Heticosporium tiZ.iae in synonymy. Pirozynski (1972) 
added Hel.icoma CUl'tisii to synonymy a nd provided descript
ions and illustrations of variation in both states of the 
species. 

Tubeufia helicoma (Phill. & Plowr.) Pirozynski, Mycol. Pap. 
129: 30. 1972. Figs . 11-13 

SphaePia heliaoma Ph ill. & P1owr. Grevillea 6: 26. 1877. 
Lasiasphaeria heZicoma (Ph ill. & P1owr. ) Sacc. Sy11. 

Fung . 2: 192. 1883. 
Lasiosphaeria nenr:ttospora Linder, Ann. Missouri Bot. 

Ga rd. 16 : 289. 1929. 
Tubeufia rugosa Boo th, Mycol. Pap. 94 : 13. 1964. 

Ascomata g l obose o r ovoid , (130-)180-385 Jlm diam, (150-) 
208-550 ~ high, light brown, g r ayish brown, or blackish 
brown, surface glabrous , pulverulent or rugulose with pr o
truding cells, apex br oadly r ounded, opening by small por e; 
peridium of pseudoparenchyma taus cells , 26- 32 pm wide . 
Asci 1 20- 200 x 1 5- 25 pm , br oadl y c ylindric, pseudoparaphyses 
narrow cellular, ex tending into apical pore region. Asco
spo r es (52- )60-100(-130) x 4- 6.5(- 8) ,.., hyaline or light 
yellowish , elongate c l ava t e , tapering to ends, more s trongly 
tapering to basal end, (7-)9-15-25-septate, slightly or not 
constr ic t ed at septa , cell contents mul tiguttulate , in one 
o r two parallel fascicles in the ascus . 

Conidial state: Hel.icospoY.iwn pannoswn (Berk. & Curt . ) 
R. T. Moore, Hycologia 49: 582 . 1957 . 

Drepanosporo. pannosa Berk. & Cur t. apud Berk. Crevillea 
3: 105. 1875. 

Helicosporiwn serpentinum Linder , Ann . Missouri Bot. 
Ga rd. 16: 288 . 1929. 

Helicosporiwn nematospol"Wn Linder, Ann. Nissouri Bot. 
Ga rd. 16: 288 . 1929. 

Helicosporium elinorae Linder , Ann. Missou r i Bo t . Ca rd. 
16 : 290. 1929 . 

Turf brown, conidiophores a rising f r om recumben t hyphae; 
conidia coiled, coils (35-)45-60 ( - 100) ,.. diam , cells 4.5- 8 
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1.tm wide. Also present in some collections dark brown, 
murifo r m, gl obula r "conidia, " 32-40 JJrD d iam, in t he turf 
(per haps initials of ascomata) . 

On dead, decaying woody branches and logs, on sawdust , 
a nd on lar ge monocot c ulms. 

Ma t erial examined: NORTH AMERICA : USA: Louis i ana: Honey 
Island Swamp, nea r Pearl Rive r , St . Tammany Parish , 6 J un 
1976, S . J . Hughes (rotten l og) (NY, ex DAOM 155883). SOUTH 
1\lolERICA: BRITISH GUIANA : Plan tation Vryheid, Demer a r a 
River, 2 Feb 1924, D. H. Lind er StU (two col lections, t ype 
of !Asi ospha.eria nematospora according t o labels, FH); 
Reliquiae Far lowianae 842, same collection data , on shea t hs 
of mani.col e palm ( Euter>pe sp . ) (FH, NY ); Botanic Garden , 
Geor getown, 4 Oct 1923, Linder 236, palm shea t h (with s lide , 
FH). ClllLE : Corral, Dec 1905, 1905-1906 , R. Thaxter , on 
decorticated wood (FII, two collections). EUROPE : ENGLAND: 
Sphaeriacei Britannic! Ill, 53 (C . B. Plowright), Br andon, 
Nov 1876 , on sa1o:dus t (isotype, NY), 

Pir ozynski (1972) r eco rded c ollections f r om Tanzania a nd 
New Zealand , while Hughes (1978) added a number of collect
ions f r om New Zealand , r eporting that i t was a common spec
ies in that coun try . Coos (1980) r epo rted the fungus f rom 
llawaii. 

Linder (1929) described t he ascospores of Lasiosphaeria 
nematospoyoa as 45-58 x 3.1-3.6 pm and 5-11-septa t e, but in 
the authentic mater ial that 1 examined they m~sured 100-
130 x 4-5 J1.fiJ and were up to 25- septate. \o.'hile Pirozynski 
i ncluded HelicospoPiwn el.inorae as one of the synonyms of 
the conid ial sta te of Tu.beufia helicoma. , he observed that 
Las iosphaeY"ia el.inoroe is i ndeed a speci es of Lasiosphaeria . 
Pirozynski (1972) desc ribed T. helicoma in detail, and sug
ges ted tha t Helicospoyoium viPide (Corda) Sacc . and its syn
onymous names were pr obably i dentical with }/, pannoswn; 
presumably a l so B. indicwn P. R. Rao & 0. Rao 3nd H. niza
mabadense P. R. Rao & 0 . Rno (Hycopa thol. Mycol. Appl . 24: 
27- 34 . 1964) a r e variants of the same f ungus. 

Tubeufia sec t . Acanthostigmina (v . HUhnel) B3rr, s t at . nov. 
Acanthostigmina v. HHhnel, Sitzungsber. Kaiser!. Ak.ad. 

Wiss. , Math. - Naturwiss. Cl. , Abt . 1 , 118: 1499. 
1909 . 

Ascomata globose o r ovoid, v inaceous or da r k brown 



pigmented; per idium ornamented with da r k brownish- black 
setae. 

Type species: Sphaeria clintonii Peck. 

163 

Tubeufia clintonii and T. scapula a r e s imilar i n aspect 
and di.ffer f r om o ther spec ies in Tubeu f ia. by the presence 
of dark se tae on the ascomata. The peridium, howeve r , is 
sof t and vinaceous tinged, similar to peridia in species o f 
sect. Thaxte.riella. The two species are r eadily s e para ted 
by ascospore s izes . No conidial s t a te has been associated 
with certainty with T. clintonii , but a Helicosporoiwn state, 
ag reeing with H. aW'ewn , is associated with ascoma t a in 
several collections of T. scapula. 

Tubeufia clintonii (Peck) Ba rr, comb. nov . Figs . 16-18 
Sphaeria clintonii Peck, Ann. Rep. New Yo r k State Mus. 

30 : 65. 1878 (for 1876). 
Acanthostigma cUntonii (Peck) Sacc. Syll. Fung . 2: 210. 

1883. 
lasiosphae~ia minuta Fuckel., Symb . Mycol. p. 148. 18 70. 
Aaanthostigma minuta (Fckl.) Sacc. Syll. Fung. 2 : 209. 

1883. 
Acanthostigmina minutum (Fckl.) v. H8hnel , Sitzungsber. 

Ka i ser!. Akad. Wiss . Hath.-Naturwiss . Cl., Abt. 1, 
118 : 1499. 1909. 

Aaanthostigma neatrioidewn Pen z i g & Sacc. I con. Fung . 
J avanico r um , p . 18. 1904. 

Ascomata g l obose o r ovo id, 90-180( - 240) Jllii diam , g r ouped 
o r scattered on t hin brown s ubiculum, with broad apex; per
idiom bright brown with vinaceous tinge , velvet y ove r entire 
surface or around apex only with dark br own, sti f f, po inted 
setae, (10- )30- 90(-104) lffl1 l ong, 4 .5- 6( - 7.5) lffl1 wide near 
base. Asci 50- 90( -100) x (11- )13- 20 "m, pseudoparaphyses 
narrow cellular. Ascospo res (19- ) 32- 45( - 54) x (2.5- )3.5-
5.5(-6) 1101, elonga te fu so id, of ten curved o r bent, hyaline 
t o light yell owish brown , ( 2- )5-7 - (11-)sep t a te, no t con
s tricted a t sep t a, cell content s minutely gu ttulate, wall 
smooth . 

Conidial s t ate not known with certainty ; a collec tion 
from New Jersey bears conidiophores from peridium o f t he 
ascoma t a a nd from basal s ubiculum. The conidiopho r es have 
lateral infla t ed cell s . A few coiled conidi a a r e pr esent, 
coils ca. 30 Jliil diam , cells ca. 5 JJm wide. 

On r o tting wood of deciduous trees , over old ascomycete 
s tromata . 
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Haterial examined: NOl<.TH AHERICA: CANADA: Quebec: 
Fabius 7230 (z.tASS) ; On t a rio: Ca tt le I sland, Lake Timagami, 
8 Sep 1 933, R. F . Cain (FH, NY). USA: New Hampshire: 
Shel burne , Aug 1694 , W. G. Fa rlow (FH) ; Massachusetts : Ba rr 
6013with T. ce:rea (t-tASS); New Yor k: Bu ffal o , Erie Co., Nov, 
G. W. Clinton ( "Alden" in pr o t olog) ( t ype of Sphaer ia cl.in
tonii , t-.l'fS); ~lichigan Hollow, Tompkins Co ., 12 t-tay Ht4 7 , J. 
Natti ( NY}; New Jer sey: Newfield , 25 Na r U~S!I , J . 8 . Ellis 
(NY); Louisiana: S t . Ma rt i nsville, 1 Jan 1890, A. B. Lang
l ois ( FII, Flora Ludoviciana 2243) . BRITISH WEST I ND IES: 
Gr a nd Etang, Grenada , 1912- 1 3 , R. Thaxte r (FU). SOUTH 
AHERICA: VENEZUELA : Dumont VE 2695 pa r t (NY). EUROPE: 
Rehm Ascom . 1568; Sonn t agsber g , 1906, Str asser (as Acantha
stigma minutum ,v . HHhnel Herb. in FH). ASL\ : JAVA: 
Tj ibodas , 1897, v. H8hnel ( two s lides in v. H8hnel Herb . in 
FH, as A. nectl>ioidewn) . 

The specimens t ha t von H8hnel (1909b) r eferred to in 
er ec t ing Acanthostigmina a r e id entical with North American 
collec t ions . Although Fuckel ' s Lasiosphaeria minuta is the 
ol dest name, t he epi t he t canno t be utilized in Tubeufia 
because of T . minuta Munk (1966). 

Tubeufia scopula (Cooke & Pec k) Barr. comb. nov. Figs . l CJ -21 
Sphaeria scoputa Cooke & Peck , Ann . Rep. New York State 

Mus. 32 : 51. 1880. "1H79" (fo r 1878). 
Acanthostigma scopu'ta (Cooke & Peck) Peck, Bull. New York 

Sta t e Mus . 1 (2) : 22 . 1887. 
U:zsiosphae.Y'ia scopul.a (Cooke & Peck) Sacc. Syll. Fung. 9 : 

852. 1H9l. 

Ascoma t a globose conic o r ovo id, 165- 280 (- 385) J.Cill d iam, 
covered t hickly with da r k, nonseptate set ae , 37 - 90 1-1m l ong , 
4 . 5- 7.5 J.I1Il wide nea r base; peridium vinaceous br own, r ela t
ively soft , pseudoparenc hyma tous , 27 - 32 J.Cill wi de. Asci 67-
100( - 130) x 11- 15(- 22) JLtll, oblong , pseudo par aphyses nar r ow 
cellular. Ascospor es (40- ) 56- 80( -125) x (2-)2.5 - 3.5(- 4 . 5) 
J.llll, hyaline , elonga t e f uso id, of t en bent or s l ightly curved, 
(6- )ll- (13- )septate, no t cons tric t ed a t sep ta, cell cont ents 
minute l y gu ttul a t e , wall smoo t h. 

Associa t ed conidial s t a te: Heticosporiwn au:ttewn (Corda) 
Lind er, Ann . Missour i Bot. Card. 16: 279. 1929 . 

Helicomyces aureus Cord a , Icon. Fung. 1: 9 . 183 7. 
Helicosp02~iwn pitoswn Ell. & Ev . Bull. Torrey So t . Club 

24: 476 . 1877. 
? Heticosporiwn otivacewn Peck , Ann . Re p . New Yor k Sta t e 

Mus . 27 : 102 . 187 5 (for 18 73). 
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Turf yellowish to olivaceous g r een , becoming dull brown, 
conidiophores elonga t e from r ecumbent hyphae, 390-600 ~o~m 
long, 5 . 5- 7 .5 pm wide below and tapering to 2 J.l!U wide above; 
conidiogenous cells lateral, inflated a nd bladderlike , 5.5 
x 5.5-10 pm. Conidia pale yellowish in mass , coiled three 
times , coil 16-25 pm wide, cells 1- 2.5 pm wide . 

On decorticated coniferou s wood, r a rely on wood of decid
uous trees. 

Ma terial examined: NORTH AMERICA: USA: New Yor k: 
Adir ondack Mts., Aug 18 78, C. H. Peck (type of Sphaeria 
scopula , NYS); Knower sville, Albany Co. I Jul y, Peck (NYS); 
New Jersey: Newf ield , Oc t 18d0, J. B. Ellis (two collec
tions , NY); Newfield , Sep 1878, Ellis (FH) ; 1877, Ellis 
(NY); Ellis N .A. F. 125 of HeZicospoPium o Zivaceum (MASS); 
Flo rida: Cr asmer e , 30 Nar 1893, W. C. Sturgis (two collec
tions, FH, NY) ; Lou isiana: Ellis N.A.F . 184; Langlois Flora 
Ludoviciana 661 (Fll, NY); Alabama : Tuskegee , 26 Aug 1901 , 
C . W. Carver (FH). EUROPE: AUSTRIA: Wiener Wald, 21 May 
1903, V. H~hnel (v. H8hnel Herb. in FH). 

Tubeufia scopu l.a is us ually coll ec t ed on coni£ er ous sub
str ates . The species has l arger sizes than T. c Z.i ntonii 
but other wise is c l osely rela ted . 
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S UHI-IARY 

f our new ge ne r a o nd t e n new species o re de sc r i bed 
from Afri ca o r a d jacen t orcas viz . Brc v.icclli cium 
al l a ntos po r um, 0. mo ll e, B. uncina tum, Oox tr ino 
donti a with the type sp ecies D. mo Jl i u s~
bricium cori ace um, F . muJ ticys ti di um, Hyeochnici
~ with t he t ype sp ecie s leptos poromyce s o val 
deu s JUlich , He l z e rodo n tla wit h the t ype s p ec ie s 
t-1 . ac ul oata, Odo nti oesia with the t ype specie s .Q.. 
hyphodontina , Phlcb ia ver ruc ulosa, a nd Rcpe l obosi 
dium hoo totum. A ke y t o known s pec ies of Brevicell
icium i s p r esented, a nd two s pec ies ore r eported 
os new to Af r ica vi z . llypoc hn ic1el l um ovoideum a nd 
Repetobesidi um miri f i cum . 

Key to s pecies o f Br evicelli c ium 

1. Sp o re s r e niform o r o ll o ntoid . . • • . •.•• . • B. a llantospo ru m 
1. Spore s s ub g l obo se - globose .•••• • .••...•• ... • .•.. ••••••• 2 

2. fr u jtbody smooth •. • .•• ••••• , .••.•.•..•..••. • ••• •• .•• . • 3 
2. f rultb ody g r a ndi nloi d t o odon tioid •. , • .. • .. •..•• . •.••• 5 

3. f ru itbod y pe l Uc ul o r, wi th di s tinct wh it e 
s ubiculum, kn own f rom Br az il ............... . B. mellinum 

J. fr uit body not dis tinctl y pe lli cu l a r, s u biculum 
i nconspic uou s 

4. Uyphae p rovided with sma ll hook s whjch a r e ea s il y 
ob se r ved at th e e ubh ymenjn l h ypha e , spore s s ub g l obos e 
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fig. 1. Br evi ee l I icium allantosporu m, coll. Ryv. 10601 . 
o ) boa rd h ypha b) subhyme n ia l h yphoo with basidia 
c ) si ngle basidium with immatur e spores d ) spores. 
B. mollc , co ll , Ryv. 11 013. e ) basa l h ypha f) subhymon
ial hyphae o nd bosidia-cluster g ) ba si dia a nd cystidiol 
clement h ) s pores. B. ex il e, call. Hjm 75}6 . 1 ) spo res. 
B. olhasce ns, call. Hjm 9479. j ) spores . D. uncinatum, 
call. Ryv. 1002). I<) booo l h ypha 1 ) lsodiame tr ic h yp ha 
m) s ubh ymenio l hyphae and basidia n ) spores. 
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or rare l y g l obose, 3.5-4. 5 x J-3. 5 urn .••.••• B. uncina tum 
4. Hyphae smooth, s pore s mo r e s ho r t-ell i p s oid 

or locrimiform, 4.5-5 ( - 6 ) x 3. 5 - 4 urn •• , ••.•..• . -~ 

5 . Spo res gen era ll y 3. 5 -4 ( -4.5 ) um •...•....•..••.•• ~ 
5 . Sp ores up t o 5( -5.5 ) urn ac ro ss . ••• . •....••••..... · ···· . 6 

6. rruitbody yel lowis h to li ght greenish •.••.•. 8 . viridulum 
6 . rruitbody whitish t o c r eam co l ou red ...... . . 8. olivascens 

RREVI CELLI CJUM l a r ss . & Hjort s t., l<lycotoxo n 7 ( 1 ) :111, 1978. 

This genu s was desc r i bed to nccomodate s uch species as .£.2.!..
t ici um exile J acks. ( t ype s pecies ) a nd Odontio o l iva s cens 
Or es . The basic c ha • ac t eristics were the i so diometric 
subh yme n ia l h yp h ae , Gho rt bas idi a a nd g l obose to s u bglobos e 
s po r e s . Tw o of the s pecie s de sc ribed below incl ude s uch 
characteri s tic s whUe B. moll e al s o ho a cy s tidia o r hyp hal 
ends. The third specie~antosporum ha s the same i so 
diometri c h yp hae , but the spores are d i ff e rent ma king the 
spec ie s deviate s omewhat. However, even th e l a tter s pe c ie s 
with a ll a ntoid spo r es and B. mo lle with cystidial or ga n s 
does not seem to c hang e the ge n e r ic desc r ip tion bssico ll y . 

BREV ICElliCIUN Al l ANTO SPOR Ut-1 Hjor l s t. & Ryv. nov. s pec. 

f" ruclifi ca tio re s upi not o, e f fu oo , l ox e udnat o ; h ymenio n l
bido vel r av ido, sub J e n te distlncte granu J ato ; ac ulei o 
ci r cite r 0 .1-0.2 mm longi s ; systemate hyphuli mo nomiti co ; 
hyph is basa li bus r ectis , J-4 u rn l o ti o ; h yph ls s ubh yme ninl1-
bus dil a t o t is , pa rietibus isodlametr i s , 7- 8 ( -10 ) u rn J otls, 
c um f ibuli s ; c ys t idHs nu ll i s ; bas idi is c la vatis , 10- 12 x 4 
urn , 4 - ste r igmatibus ; apo ri a r e niformibu s va l a ll a n toidibus, 
t enu i tun ica ti s , 4 x 1. 5-1. 75 u rn , no n-omy l oidibus . 

Holot ypus: Africa. Tanzania. Tangs Prov. langa dist r ., 
Usom ba r o Mt s . , Amo n!, a l t. 800-1000 m. 18.-19. F"ebr. 1973 . 
L . Ryvarden 1060 1 ( O) , 

rruitbod y re s up i n a t e , ef fuse , loooel y odnotc, under o len a 
( SOX ) di s t i nc tl y g r a ndinioid with s mall ac ul ei , ob . 0 . 1-0.2 
mm, whitish t o g r eyis h-white. Hypha J sys tem monomitic . Ba 
so l h yphae s traig ht, J - 4 um wide, s ubh ymenial o ne s l s odia 
metric an d up t o 7-8 ( -10 ) um wide, a ll h yphae with c lo mpa . 
Cystl di a lack i ng . Bas idi a c l av a te, s hort , 10 - 12 x 4 um with 
four s ter i gma t a . Spo r es reniform or a llanto i d , th i n- wa lled, 
often with tw o oil -dropa, 4 x 1. 5 - 1. 75 um1 non- amy l oi d. 

Remarks. Thi s species is close l y rel a ted to other spec ies 
in the genus Br e vi ce U icium, a nd the diagno s ti c f co tur ea o f 
the new s pec ies o r e the g r a nul a r h yme nium and the allantoid 
o r r a ni f o r m spo r es , 

BREVI CEL LI CIUM MO ll E Hjort9t. & Ryv . nov . s pec . 

F" ructificat io r es u p inata, eff us a, loxe adnata; hymenio p lu s 
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minusve cremeo, sub lente di s tincte gr a nul a t e ; aculeis mi
nu s 0 . 2 mrD ; systema te h yphaH mono111iUco; hyph is basalibu s 
recti s, pa rictibus fore para lleli s , usque ad 4 um l otio; 
h yphis a ubh ymcnioll b u s dilatatis, pa rietibu s isodiametris, 
vuJgo 7-8 um l a ti s , c um f ibuli s ; cystidii s nulli s sed in
terdum i n hyme n io hyph is cystidio idci o pr oc sontibus , circ!
tcr 20 -25 x 4 urn ; ba s idii s c l a vatis, gener otim 10 x 6 um, 
4-o tcriqma tibu s ; apor i a ob li que s ubg l obosi s , tenuitunic oti o, 
3 . 5 -4 um di om etro, non -omy loi dibus . 

Holot ypu s : Africa. Tan za n ia . Ho r ogoro Prov. Ho r ogo r o distr., 
Ulugur i Ht s ., Hor n ing Side Res . s t. c . 5 kill S o f Ho r ogoro, 
a lt. c. 1500 - 2100 m. 24. - 26 . Fe br . 197). L. Ryva r den 11 01) 
(0 ) . 

rruitbody r esup inate, ef fu se , loose l y odna t e , under a lens 
(50 X) g r andinioid, acul ei sma ll, less tha n 0.2 mm , but ea
s il y obse rv ed . Hypha ! sys t em mo no mi tic with the basal hy
pha e s trrti ght, up to A um wide, s u bhymenia l h yp ha e widened, 
i oodlome tri c a nd us ua ll y up to 7-8 um wide or more , a ll hy 
phae with clamps . Cya ti d 1a lacking, but occasionally some 
hypho l end s pro ject above the ba s idi a , a b. 20 -25 x 4 um. 
Bas idi o clavate, sho rt, in gene r a l 10 x 6 urn, with 4 s t e ri g 
ma ta. Spore s oblique s ub globose, th in-wa lled, 3 . 5-4 um 
ac r oss, non - amy loid. 

Rema rk s . Thi s species is easi l y recog niz ed b y its soft 
f r uc tific a tion, sma ll s u bg l obo se s por es and h yp ha ) ends o r 
cys tidio J os between the basidia . It is c losely related t o 
B. olivooce ns , but thi s species has le as so ft fructifica
tion a nd the spo re s a re l arger , often up t o 5 
Compa r e a lso the f igu r e d s pore s of ~· 

BREVlC(l lJ C IUI~ UN CIN ATUM Hj ortst. & Ry v. nov. spec. 

r ruc t i fi cotio re s upinate, effuse, adnota, l e vis , p l us mi
nua ve f a rinosa vel po r ulooa , olbida vel cino r esce ns ; sys to
mate h yp ha ll mo nomitico; h yp his ba sa libu s d io tinc ti s sod 
pa ucis, roc ti s, tunui l unica tis, pa ss im dil a t a ti s , J evibus , 
ci r citer 3 um l otis ; h yphis s ub h ymeniolibu s i t em disti nctia 
sed ce lluli s brevibus ; porietibus ioodiamc tri a, usque 10 urn 
l o t is , unc i s l ate r a l ib us ina tr ucti s ; cya tidii o null is; bosi
dii s s ub g lobo s i s , plerumq ue 7- 9 x 5- 6 um, 4- s t c r igmo tibua l 
spo ri s s ubglobooio r u r o g ioboaia , te nuitunicoti s, l evibua, 
(3 . 5 - ) 4 - 4.5 x {3- ) 3.5 urn , neque amy loidibus naque c ya nophil
is. 

Holot ypus : Africa. Tanzania . Ar us h o Prov. Ar uaha No t . Pork. 
l-I t. Me ru E s l ope, road l o the crater, o lt. 1800 -2300 m. 8. 
fo br. 19 73. L. Ryvorden 1002 3 ( 0 ). 

r ruitb ody re s upin o t e , effuse, c lose l y odno t e, smooth, more 
or l c oo f o rino se , especi a l l y a t the mnrgl n , becomi ng conti
nu ous and oppco r o to be s li ghtly porul os e - r eticuJate, whit
ish or g r eyis h. !typ ha ) sys t em mo nomitic. Sub icula r h yp hae 
few , f ai rl y s tr a ight but wide ned nea r th e sep t a, us ua ll y 
01110o th, ab. 3 um wi de. Su bhymenia l h yphae i aodio me t r ic 
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a nd s ome times up t o 10 u rn wide , p r o vid e d wi th unciform ou t 
g r owt hs , bo rn o n sides of t he hyp hae . These outg r owt ha ore 
ve r y d i s t inctive a nd occ ur fr eq ue n t l y on t he sub h yme ni a l 
h yp hae, r arely on t he basal and basi d ia - bea r ing h yp hae. 
Cysti d io l acki ng. Bas id ia subg l obose , wit hout u nciform out
g r owt hs , us uall y 7 - 9 x 5 - 6 urn , wit h 4 ste r igma t a . Spores 
s ubg l obose, t hi n-wa ll ed, smoo t h , 4 - 4 . 5 x ).5 urn, wi t h di
sti nc t opicul u s , n on-amy l oid a n d wi t hout cya nop hilou s re 
action. 

Rema rk s . Th is speci e s seems l o be c l osely r e l ated to ot he r 
spec i es in Br ev .i ce lli cium, p r efe r a bl y B. o li vasce ns bu t a l
so t o 0. ex il e in it s isodiame t ric h ypha ! ce ll s . I t is dis 
ti ng uis hed in hav ing mo r e r eg ul a rl y subglobose a nd sma ll e r 
s po res tha n i n 0 . o l i vaace ns, whe r e they e r e esymmet d c and 
u s ua ll y up t o 4 . 5 - 5 um. B. unci na tum is fu r ther sepa r a t ed 
fr om oll o th e r s pecies .in t he ge nu s by th e hook-shaped ou t
growth s fr om the h yp hae , wh ic h o r e ve ry di sti nctive a nd ea 
si l y obse r ved. 

O£XTR1NOOON TI A Hjo r ts t. & Ryv . nov . gen . 

rructificotio r es upino t u, ef fu se , va ld e a dn a t a , hydnoides , 
mediocr ite r mo l lie; sys t ema t e h yp ha li d.i mi ti co; hyphis s ko 
l o t ic i s c r assi tun icotis, .imp l exis , si n e r amis ve l spa r sim 
r am os i s , p e r spic u e de x tr i noidtbu s e t cya n ophilis, f ibu li s 
null is ; h yphis ge ne r a to ri s t enuitun i co t i s , om n ibus fib u la 
tis ; cys t idiis nulli s ; basidiis p lu s mi nu sve c l o va li s, t e r
mi na libua , 4 - s t e ri gma ti b u a ; spo r is l onu.i t uni cat.ia, l e v ib us , 
n on-a my 1 o i di bus . 

Typus gene r.i s : Oel<l rinodont ia mo ll i uscul a Hjo rt s t. & Ryv. 

r ru itbody r es upi n a t e , effuse , di s tinctly h yd noid, fair l y 
so ft . Hyp h a ! system d imitic. Skeleta l h yp hoe thick - wa ll ed, 
sparsely ramified, c l ea rl y dexl r inoid a nd wi t h s trong cya
n oph il ou s r oac tio n, with out clamps . Ge n e r ative hyp h ae t h i n
wa l led, wit h c l amps a t a ll sep t a. Cys lidi a l acking. Bus i d .i a 
mo r e o r l ess c l ava t e, 4 - s t e r igma t od. Spores t hi n- wa ll ed, 
smoo th , n o n-amyloid . 

Rema r ks . Dcxtrin odon ti a is in presence of hydnoid hyme nium 
a nd with dextr inoid a nd cyanophilou s s ke l eta l hyphae q ui te 
d i ff e r ent from other ge ne r a in t he f on..i 1 y Co r ticioceae a nd 
i n o ur jud geme n t eas il y recogn ized . In ge ne r a l a ppeara nce 
t he new genu s app r oac hes fibrodontia Parm . , fib r ici um Jo hn 
Er ikss ., and F'ib r icie llum Er .ikss. & Ryv . but species i n 
these gene r a do no t ho ve dex tr inoid h yp hoe . F'ib r .icic llum 
silvae-ryae (rikss . & Ryv. has cya nophil ou s s kele t a l h yp hae 
bu t is differe n t i n o ther r espec t s . 
Ot he r odonUoid o r hyd noid gene r a wit h dim i.t ic hyp ha l sys 
tem a r e St ecc herinum a nd Hycoacie ll a . Both lack t he cya no 
p hi l ous a nd dext r inoid reoct.ion o f hy phoe ond the former io 
furt he r separated by J orge and encrusted cyo t idio . Dcs .i dca, 
Hycoocic ll o hao whe n f r es h o ce r aceo u s consis t ency and be 
cameo ho r ny whe n d r ying . 
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Oextrinoid s kele ta l hyphae a r e found i n Sc y t inos tromo 
(lac hn ocladioceae ) but any relationship to this genus seems 
to be fa l'-fctc hcd. Most of t he spec i es in Scyti nos tr oma have 
a gener a ll y smoot h s nd t ough fru itbody, g loeocystidia are 
p r esent in most species and a l so dendrohyphidia or skeloto
h yphidia occ ur. 

DEXTRINOOON TI A MOlllUSCULA Hjortst. & Ryv . n ov . spec. 

r ru ctificotio r esup inota, effuse , hydnoides, plus minusve 
mollis; colore dilu t e oc hraceo ; acul e i s ci r-c ite r 2 mm long
is, cy lindraceis vel conicis; margi n e fibr i ll ose vel saepe 
c um rhizomorphis proesentibus; systemote hypho l i dimitlco; 
hyphis s ke l ct i cis crassit unicatis, imp l exia, passim ramo
sis, 2 u rn ! otis, dext r ino idi b us et cya nophilis, fibulis nuJ
liB i hyphie gener-atoris tenuitunicatis, r amosis, 2-2. S( -:J ) 
um latis, fibulatis; cystidiis nuJli s; basidii s p lu s mi nu s -

~ 
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fig. 2. Oextrinodontia mollius culn, co li. Ryv. 102)6. 
a ) part of the ac ul ou s b ) s kelet a l h yphae (in He l zer's 
re age n t ) c ) thin-walled ge ne rative hyphae d ) e ncr us ted 
subhymc ni o l hyphae o ) basidi a f) spo res. 
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ve c l ava l is, t e r mina l .ibuo, 4-ste r igmo t ibuo, pJ crumque 1 2- 15 
x 4 um; s p o ri s s ubgl obos i s ve l !eviler dacryo.id.ibus, Lenui 
tun lcatis, }.S ( - 4 ) x 2 . 5 - J um, non-arit y l oid ibus 

llo.lotypu s : Africo. lanzn n io. Killmonjoro Prov. Ht. Kl l lma n
ja r o W s l ope , 'rl Ki l ima n ja ro fore o t o to., a l t. c . 1600 m. 
10 . - 11. reb r . 1973 . L. Ryvordcn 10 236 (0 ) . l so l ypu!J .in ll e rb. 
CO. Po r atypu s : do. L. Ryvorden 10202 ( 0 ) . Kcnyo. Centra l 
P r ov. Hl. [lgon , Su a111 fo r est s ta., u l l. c . 2100 m. 23 .- 24. 
Jan . 197). L. Ry vo rden 922) (0) . 

fruitbod y re s upinate, ef f use , hydnoid, sometimes with fl o t 
tencd teeth, so ft, i n coloul' Jighl och r aceous , aculei about 
2 mra long, cy l i ndri cal o r coni ca l. ma r gin fibri ll ose o r 
di st inctl y rhizomorph ic . llyphal sys t em d.i mi Uc. Ske l e t a l 
h yphae thick - wa l led and occur bo th in the oub1cu1u~ and in 
tri cate l y entang l ed in the centra l po rt of the oc ulei, ra
r oJy branched, ab . 2 urn wide , dextrinoid a nd st r ongl y cya 
nophil o us, wi t hout c l amps . Ge ne rative h yp h ae thj. n- wa ll od, 
in t he subiculum l ong - ce Jl ed, in the s ubh ymeni o l pa rt 111 ore 
sho rt -celled a nd somew ha t encr usted, 2-2.5(-l ) um , the ba
si d ia -bea rin g hyp hae fair l y s hort - ce ll ed a nd l ending t o be 
mo r e or l ess .i sodiometric, al l gc n crul.ivc hyphae with 
clamps , but G.imp l o advonlitlou s oepta may occ ur. Cystidia 
l ac king. Basidia more o r Je ss c l avotc, t e r minal, wi t h 4 
s terigmata , i n general 12- 15 x 4 um. Spo re s subg l obose t o 
s Ughll y dncr yo id , thin-walled, smoo t h, ),5( - 4 ) x 2.5-) um, 
non-amy l oid . 

Rema rk s . The diagnostic fe a tures of lh.i s s pecies a r e t he 
soft hyd no.id fructi fi ca lion to gethe r wit h dextrl noid a nd 
s tro n g l y cyanophilou s ske let a l h yp hae which a rc irregul a rl y 
i nt e r wovc n . 

fiORICIUB COR I AC(UI·I Hjortol & Ryv. nov . s pec. 

fib r icio lapponico affl nt sed di ffcrt cystidiia nulJi s . 

Uolot ypua : Africa. Ke n ya. (aste rn Prov . Nye r i dis tr. , 14t. 
Keny a S a Jopc , Regoti fo r est e ta., o tt. 2200-2300 m. 2 .- J. 
febr. 1973. L. Ryvo rde n 9779 (0) . Po r a t ypus: do. L. Ryva r 
dcn 9865 ( 0 ) . 

txtcrno ll y th e new species is close to fibriclum J a pponicum 
Jo hn ( r ikss . a nd has the same cons truction of the texture 
e.g. two-layered, wi th a di s tinct s u bic u l um composed of fi 
brous ske l etal hyphae a nd a nu bhyme n ia l J oyor of ge nerotive 
hyphae. Th e skele t a l h yp h ae a r e st rongly li ght-refracti n g 
i n KOH bu t a r e not dextr.lno.ld or cya nophilous . The ba si dia 
o r e const r icted a nd measure 30-40 x 5 - 6 um, with 4 s l e ri g· 

=~~~; 1 ~~d~~~~~: 1 (~~ 5: ~~ ~ / ~ g~~~~ ~ { ~j ) t~~. opore s o r e mo re 
rib r icium co rt oceum i s we ll r ecognized depending on it s d.l
mitic hyp ha ! system a nd with the frultb ody so ft le a ther y 
and c osy to separate from the s ubs tra t e . The hymenium co r
respond s with r . l a ppo n lc um bu l may be more compact and 
hove a te nd e ncy to c r ocki n g with age . Th e most stri k ing 
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chnrocte r istic i s the obsencc o f cysli d io . In r . J opponicurn 
lhooe a r c u s ua l l y e ncru sted a nd co n be f o und in a ll we l l 
deve l oped co ll ec tion s . 

f!UiliCIIJ/-1 1-1\JLTJCYS TI OIU H ltjo rt s t. & Ryv . nov . spec. 

fr ucllflcallo r es upi n n ta, effu s a , l e vl t e r ri moso , in ui cco 
p lus mi nu a ve c r cmico l or, 0.1 - 0.3 mm c r assa ; ma r gi ne minulo 
plus minu s ve f ib r i ll o s e; rhi zomorphi s spu r sis ; sys temate 
h yp ha l i dim i ti co ; hyphi o s ke l ellcis c r ass ituni ca tis, fibro 
s i s , 2- 2 . 5 um l a ti s , fib uli s n ull1s; hyphis ge ne r a loris l e 
nu i luni cotis, r amosis , l e niter _inc rus tati s , h yo linis, 2-
2 . ) (-3 ) um la t is , cum fib uli s, h yph is onnibu s ne q u e omy l o 
idibu s ve l dext r i no idlbu s neque cyo nop h ilis; cys lidii s muJ
li s , te nui tuni ca ti s , cy lindraceis , obtusis , manifes le con · 
s lr ic ti:s, circilcr 70 x 7 urn; in h ymeni o h yphae paro ph yao· 
ideoc p r a csen t es; basi dli s c l avat i s , con s tri c ti s e t p l e rurn · 
q ue s inuo s is, 4~ s t e r1 gmu ti b u s , JS-40{ -50 ) x 6( . 7) urn ; s po
r t s e ll ipsoidibus, l e ~o~ ib u s , tenuHuni coUs, 8 ·1 0 x 4 . 5 - 5 um, 
non·amy J o id I bus . 

Ho J o t yp uo : Ca na r y l o l onds. Te ncrifc , Mo nt e Verde nea r Aguo
ma nsa in t h e Or o t avo vo ll ey, lll i xcd forest. On ( r ica o r bo
r eu . 8 . · 17. Ja n. 1974 . L. Ryvarden 1236 3 {0) . l so typu s in 
He r b . CB. 

f r uitb ody resupinotc, e ffu se , s H ghll y c r a ck i ng, white to 
c r eam-co l our e d, 0.1-0 . } mm th ic k , und er o l e na wi th p r ojoc · 
lin g cystid i a (2 0- )0 urn) , ma r g in mor e or l oou fibr i llose , 
rhi z.omo r p hs spa r se but may b e we ll-de ve l oped In fr esh mo t e~ 
d n l. Hyp ho l aystcm dimilic. Skel e t a l hyp ha e lhi c k·waJJed, 
f ib r e ·l i ke , without c lamps a nd r am ific a tions , usually 
2 ( - 2 . 5 ) um wid e . Subhymenium composed of th i n-wa lled , r a th· 
e r na rr ow h yphae , s l ightl y e nc rus ted ( eas il y see n in co ll· 
on -b lue). 2 - 2. 5 um wi de, the basi d iB ·be o ring h yphae sor.~e 
who t wide r , a ll generative hyp hae wit h c l am p s . Hyphae nei
the r amy l oid or dextrinoid nor cyanop hilous . Cys tidia nu m
e r ous, thin-wa ll ed, mo r e o r l ess cy lindr ica l with lhc apex 
oblunc , co ns tr icted, ab. 70 x 7 um , wide ned a t the apex , 
withou t o l do h yd o reacti on . Pa r ap hy s oid h yphae occu r between 
tho basidia ond uouo lJ y projec t s l ightl y. Ba s idi a clAvate , 
more o r le ss si nuou s , 4 - s teri gma t e d, )5-40 ( - 50) x 5 - 6 ( - 7) 
um. Spo r es e ll ipsoid , smoo th, with oi l y cont e nt s, t hin
wa ll ed, 8- 10 x 4.5 - 5 um, non - amy loid . 

neraa rk s. fib ri c ium n~ uJli cystidi um has the 11:a i n feat ur es of 
o ther s pe cies in fibri cium e. g . smoo th h y111e nium, fibrou s 
u kc l o t a l hyphae , e llipsoid spo res , a nd cy lindrica l cy s ti
di n , The spo r es o re c il i psoid as i n f. l nppo n icum a nd !:. · 
r ud e but la r ge r. 
~species ha s o l oo oomc r esemblance t o s pecies in !:!..r..l!!:!..
d e r ma, chiefly by ha ving oily con t en t 9 in t he s pores, bu t 
thi s genu s is c l ea rl y del im it ed by a mo nomitic hyphol sys 
tem. Our i ntent ion was to describe th is s peci es u nder a new 
ge ne r ic name, but we o r e of t c r a c l oser examination of the 
opi nion tha t it is be o t placed in f ibri ci um, even if t he 
spo re - mo rphology a nd th e n:.rr ow s ubhymen i n J h yphae are di f-
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ferent. It is p rob nb le tha t future st ud ie~ in t he compl e)( 
of diralti c species wi l l give mo r' e i nformat ion a nd change 
the present co ncep t. 

HYPOCHN I CIEL LU ~l Hjo rt s t. & Ryv. nov. ge n . 

f ru c tificatio r esup ina t a , ef fu se , pe lliculo r is vel mcmbro
noc oo; h ymen io l evi. bysso id e ; sys temo t c hypha li mo no mi U
co ; h yph is basaJi bus tenuHun ica ti s ve l i nc r assotis, di 
s t i nct i s, p ro pnrte maj ore r ec li s cl un i f o r mi bu s , hyaUnis , 
fib u1 o li s : hyphis sub hy me n iolibus tonuitun icot.is, si nu o l a 
ti s , fibulotis; cystidiis nulli s ; boo id iis parvis, plus mi 
nus vo clava ti s, modicc cons tr ic ti s, 4- s t erigmat lbus ; aporia 
crassitunicatis, lcvibus, ne que amy l oidibus ne que de x tr i noi -

OQ 
a· @ I 

!®® 
I 

ri g. 3. fibric i um c o r iace um, call. Ryv. 9179. a ) s pores. 
r . mu lticy s Udi um, co li . Ry v. 12)6). b ) f ib r ous s kel e 
tal h yphae c) generative hypha d ) cystidia e ) basid ia 
r) sp ores. Hypochn icie llum ovoidoum, co ll. Hjm J12 1 
( from Sweden ). g) sp ores. 
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dibus, pe r spicue cyo nophilis. 

lypu s gc ncri s: Lcplospo r omyces ovoldeus JU 1 ich 

f ru.il body resupi na te, e ffu se, pell ic uhr (o thelioi d ) or th i n 
memb r a naceou s , h yme n lum smooth , mo r e or l eas byssoi d . Hyp ha ! 
sys t em monomiti c . Uasol h yp hae with wa ll s t hi n to t hi cke n ed, 
disti nct, pa rtl y st r aight o nd unifor m, h yollne, a ubh yme n ia l 
hyphae thin - wa ll ed , f ain tl y sinuo t e , o ll hyphoe with clornps. 
Cys t i dio absent i n l he t yp e s pecie s . Bosldio fai rl y sma ll, 
mo r e o r l ess c l ava t e , moderate l y const ri c t ed , wi th 4 s t e ri g 
ma t a . Spor es thi ck-wa ll ed, smoo th, distinc tl y cya nophi l o us, 
no n- or.lyloid o r de xtr i noi d. 

Re ma rk s . The n ew ge nu s Hypochnicie llum i s casll y sep a r a ted 
from At helia a nd Lept os poromyces by ita t hic k-wa ll ed a nd 
cyn n op hiJou s s p o r os. I n t he s p ore - morp ho l ogy it is simi lor 

~~d s ~:~!~~a ~~c Hf~~~~~H!~L ~~t w7~~ 1 
a d:! ~ ;i ~~? n b !u~~! ~~~~ ~ nr 

!~:c l :~~: r ~~0~!~: 1 a~~~~ 1 :o ~e:~a p~ ~~~~ c~ ~ ) tiJBl~~~: c t ~l! ~=-
me oi sobc llina litsch. Pa r m., a nd l . mo ll io (r r. ) ~All 
thes e species o r e s i mi l o r t o II. ovo~the mo r p holog y 
of the h yp hae, basidia, and spores but d i ff e r s in havi n g 
s l igh t a my loi d sp ore-r eac tion ( g r eyish) . Compa r e Eriksson 
a nd Ryva rd e n ( 19 76) . None of the speci e s n rc h it herto kn ow n 
from the tropics . 

HY POCHN JCI EL LUM OVO I OEUM ( Ji.i li ch ) Hj ortst: . 4 Ry v. comb. no v. 

Oosion ym : Leptospo r omyces ovoideus J Ulich, Wi ll denowio Be ih. 
7: 203-2041 1972, 

fu ll y d esc r ibe d a nd f igur e d by J Uli c h ( 1972 ) a nd by Er iksson 
and Ry vo r den ( 1976 ) , 

The Africa n co ll ections o re we ll-deve l oped a nd sim ila r in 
bo th mac r o a nd mi c r oscopica l feat u re s t o th o s pecimens 
ho ve seen f r om No rther n Eur ope . 

Spec i mens : Af r ica. Kc n yo . Ce ntr a l Pro v. Ht. ()gon, 5 of Suam 
Rive r Va lJ cy to Kapc h o l wn Gate , a lt. 2500 -Jl OO m. 24 J a n. 
1973. l. Ryvo r den 9289 and 9320 (0 ) . 

I~ELZEROOON TI A Hjort s t. & Ry v. nov . ge n. 

fr ucti f icatio r es up inatn, effu s o , orc tc od na t a, odontioides 
vel g r a ndin i o ides , dura , o l i q uontum frogi 1 i o ; sys t ema te hy 
phn l i mo n omitico ; h yp h is bo sa li bus a r cte contiguis, sed di 
sti nclis, tenuit uni co t h post c r assi uoc ul ts ; h yp hi s s u bh y 
menio l ibu s le v i lcr conUq ui s , hyphis omni bu s s i ne fibu l ts , 
cyo nop hili s e t de xt r i n oi d ibu s ; cys tidt.i s null.l s ; in hymc ni o 
hyphae puraph ysoidcnc ut vidctu r p r ocscnt es ; bnsidi.i s c l ovo
ti o , 4-ste r igrna Ubu s . basa l it e r va l de dextr i noidibus ; 9porio 
l evibus, t e nuitun lcntts. neq ue arny l oi d ibus ncqu c dex t ri noidi
bus. 
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Typ us qcneri s : Hellcrodo nli n ~cu l eata Hjorl s l. 6: Hyv. 

f ru it!)ody distinctl y odon li o id o r when yo un g g r o nd.in.ioid, 
wi th r a the r small acu l e1. llocromorpho lo;:;y simi l a r t o thol 
o f speci e s in Hyphodontia . llypho J system monomi t ic . Basa l 
hyphne dis tinct, uor.~cwho t lhi c k - wnllcd nnd dense l y i nter
twined, a ubhymenJnl onc a leas thi c k-wn lJ od and ogg l ulino tcd 
and in compa d son with th e basa l h yphae muc h mo r e dexlrino
td, o ll hyphae wit hou t clamps . Cys ltdi u lacking bu t appa
r e ntl y with some few pa r aphysoids { or dendrnhyphidia ) . 
Bas i dia clava t e, with basal part thi c kened , 4-s ler igmo led, 
both dcxtrinn id o nd cyanophilous. S~o r eiJ l h in-wnlled, sub 
c y l i ndrl cu l i n th e known s pecie s , neither dextrlnoid no r 
at~~y l old. 

Rema rk s . Thi s new genus i:J cosil y recoc;nized by the pre
sence of st r o n g l y dex trinoid hyp hae, especially the subhy
rnenia l nnc s . Al so the bau id io J ba se become s b ro wn in Ho l -
7e r' s rc nt;ent. r urthe l' rno r e jt is we l l delimited by l ac king 
ch1mps . I n nuter :tppearanco tho typo species is Somewhat 
s i mil a r to s~ecles In lly?hodonU a , p r efe r ab l y •t. ve rru c u l o 
:!!!. Er ikss. & Uj ort :; t. by i t a acul onte f r uctificotlon . 
S i nce we hove bee n unable t o fi nd a pro;lcr genu s for tho 
ne w opeciee . we fo und it nece ssn r y to describe n new one. 

HElZEROOON TI A .\CUL [A I A Hjo rt s t. & Hyv. nov.spoc. 

rructlficntio rc o u p lnut n , offu so, odn o t n, volde g r a nd i ni
oide!i vel odo ntio i dos ; acu l eis ci r citc r 0 . ) mrn, levlb u s; 
co l ore infuscu lo; hy p h is di o ti nctls , ton u itunicati s pos t 
crassi usc uli s . s ine fibull s . dextrino i dibu s e t cyn nop hill a , 
2-J um l olls; cyotldiio nulll s . In hyme n io h yphae pnrophy
s oidoue ut v idetur prncsente o ; bas.idi i~ ci r c it e r 20 x 4 - 5 
um, 4-stcrigrnoUbu a , basaliter crossi u sculi s, dext r lnoidi 
bus; spo r ts s ubcyllndrocci u, t e n ui tu n icntis, 5-5 . 5(-6) x 
2-2.5 u rn. 

llolot yc us : Afr icA . I nn z:•nia. langa Pr ov . Ta n l):t rli ~ lr., Usor.~ 
bn r :t 1.\lo . 1\rnr~ ni. a lt. 800 - 1000 o. 18 .- 1? . rcbr. 1973. l. 
R)•vn rdcn 10')40 (0 } . Pa r .-.ty pus : do . Ho r ogn ro flrov. 1-lo r ogo
ro di~tr., Ulugu r i Nt s . 1·1o rninq Side Res. uto . c. 5 km S . 
of HorncJoro, a ll. c . 1500 - 210 0 m. 24 .-26 . fobr. 1973. L. 
Hyv n rrl e n 11 0 74 (0} . 

r r u1tbody rc s u:-Jino te, effucn , nd nn ln. s trong! )• c;ra ndinl oid 
o r odonti o i•l with smo ll 3C u l el, lc r;o tho n O. S mm, ne a rl y 
Rmon t h , hpu~n i um be l wee n the uc u I c I aomewh n t c r ac ker!, 1 n 
co l our l l o:J h t b r own , ha r d a n d s o:uew hat brll ll c . ll y('l h a l r:y::
tcm mo noml tic, wi t h bnsn J hypha e distinct, sornewh n t thick 
wa ll ed a nd with s l i ')hl dcxtrinoid react 1on , bu t Rtrnnf) l y 
cyn noo hil ous , s u bh ymentl1 1 h yp h ae Jcso lh ick-wo ll c d, us uo lJ y 
s tron fJ I Y dcxtrino i rl ond cyu nop hil o u s , :Ill h yp hnc 3b . 2-3 um 
wide n nd wlthou c l af'lpo . Cyo tidJ n l oc ktnq but a few paro
ph y!loids ( nr rlcndrnh yphldl n } hove been obse rved , s l i ~ htl y 
:: r ojcclin'l obovu the bnsic1in. Onsic1 i n c l u vil l O. lhic kenerl 
low3 r c1n th e bnse o nd basally c1nx trlnold n nc1 cynnnph iJou n , 
4 - sln r lqeu~ ted , ob . 20 x 4-5 uf!l , Snores srnoo l h, suhcy lin -
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fig . ll . Me l ze r odontiu uc ul ~o t o , co iL Ryv . 1 0~40 . a ) ba:;i d i 
a l layer b ) hy p h ae c ) bos idi o d ) opo r es . Odontiop s i!l 
hyphodo nli na, co li . Ryv. 10949 . e ) p r oJecting hyphae o nd 
bo st dla wi t h immo lure spo res f ) basa l h yp h u g ) thin
wa ll ed h yphae h ) yo u ng bas ldi n i ) spo re s . 
Phlcbio vc rr uc u l osa, co iL Hyv . 10859 . J ) hyphae 
k ) bo!l id ia I ) spo r e s . 
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d ri ca J. t hi n - wa ll ed , 5 - 5 . 5( - 6) x 2 - 2. 5 um, ne .it he r amy l oid 
no r dex t r i no.id o r cya noph il ous . 

Rema r ks . Cos i l y recog n ized by i t s ocu l ente fru c tifi ca ti on 
and dc x t ri no id h yp hae and basidia bose , o nd mo r eov e r wi th
o ut c l amps a nd cys ti dia . 

ODONTIOPS I S ll jo rt s t. & Ry v . nov . ge n. 

F" ruc lif ico l.i o rc s u p i n a t a, e ffu sa , ad nnta, di s ti nc t e o do n 
t io.idcs ; ac u J cis fi mb riatis ; sys t emo t e h yp hull mo noml ll co 
v e l subdimi ti co ; h yp hi o bn!Jn l ibu s p lu o mi nu o vc c r oos ltu ni 
ca ti s , r ec ti s , u n ifo r rn i bu s , f ibu la tl s ; h yp h i s s u bh yme n iali 
bu s t e nu i lun ica ti s ve l c r assiusc ul is , ce iJuli s p lus mi nusve 
b r e vi b us , fi bul a tl s ; cys ti dHs nu l li s , i n acul o.is h yp ho i
do i s inc r us t otis d i spos it is ; bas i diis c l o vo U s, b r e vi bu s , 
4 - ste ri gma ti bu s ; apo r i a f o r e r; l obosis, tcnu.it un .i co ti s 1 l e 
v ibu o, non - amy l oi di bu s . 

l yp u s 9e ne r is : Odo nti ops i s h r phodon tino ll j orts t. & Ry v . 

Fr u .itbod y r es upi na te , e f f u se , a d na t e , h yme ni um dl s tl nc tl y 
o don tio .i d, wi th aculcj mo r e or l ess fi mbr ia te ; h yp ha l s ys 
t em mo nom i ti c o r s ub d i miti c . Hyphne o f t wo ki nd s , s u b i c u lur 
o nes t h i c k- wa ll ed a nd l i g h t -re f r ac tin g in KO U a nd co tton 
b lu e as we l l i n He l ze r 's r eal)ent, l o n g- ce l l ed n nd some wh a t 
di ff i c u l t t o f ind c l amps , s ubh ymc n ia l h yp hae more t h i n
wa l l e d o n d l eas l ig ht-r e f racti n g, in a de n se l aye r ne x t t o 
t h e bas id ia , swe l li ng i n KO H. Cystidlo lac king. P r o jecti ng 
e nd e nc r u sted hypha ! e nd s nu me r o us bo th o n the ac ulei and 
in the h yme n i wn be t wee n t he o cu l ei . Basi d ia s or.~ew hnt stou t , 
s ho rt o nd wit h 4 s t e r igma l s . Sp o r es thin - wa ll e d, sm ooth , 
mo r e o r l ess g l obose t o r a r e l y s ub g l obose , n o n -amyl oid . 

Rema rk s . Th is n ew genus typ i f i e d wi t h 0 . h yp hodo n U na has 
ne vo r o l c ho r oc t eri stics wh i c h po int t o d iffe r e nt od o n t.i oi d 
o r h yd no id ge n e r a . At f i rst , t ho buua l hyp hae , whi c h arc 
s t r o n g l y li g h t -r e fr ac ting , bot h in KO II a nd co tt on-b l u e , o nd 
ca n poss ib l y b e t a ken f o r s ke l e t n l s, p oi n t t o wa r d!l Sc h iz o
P.Q.!!!. Ve l e n . Th e u u b h ymenl a l h ypha e , a nd espec.in ll y t h e ba 
sidia - bea r ing o ne s as we ll as t he appea r a n ce of t he bas i di a 
a r e somewhat s i mi la r t o ll vp hodon ti a J o hn Er l kss. o r Odont.i
ci um Parm . o nd a l so t o Hy phode r me ll a Cr ikss . & Ry v . I t h as 
a l so littl e j n comoo n wit h Ro dul o d o n Ryv . e . g. t h e s pore 
mo rpho l o~y. - ---
I t seems t o be necessa r y to g i ve s ome o f t he men t i one d g e 
n e r a a wide r ci r c umsc r ip ti o n if t hi s species s ho u l d b e i n 
co r po r a t e d a nd t he r e f o r e we p ropos e thi s new ge nus . We a r e 
of t he opi n.ion t hot t he g e nu s is cos il y r ecogniz ed , primn 
r e l y by it s o donti o id hyme n 1um1 p r o j ecti ng hypha ! e nd s , a nd 
wi th sho rt a nd some wha t s t out bas idi a with nea rl y g l obose 
spo r es . 

OOON TI OPSIS HY PII ODONT I NA Ujo r t sl. 6: Ryv . no v . spec . 

Fr uc tif ico t io r es upi na t a , e f fuso, odn a t a; h yme n io odon ti o 
i d os, J cvi t e r oc hr acco; acu l eis flm b r .i a ti s , 6 - 0 pe r mm , 
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0 . ) - 0 . 5 mm l ongh; sys t erno l e hypha li monondUco ve l s ubd i 
mi tl co ; hyp his baoo libus c r ass itun ica t is , recti s , h ya lini s , 
3-4. 5( - 5 ) um, f ibul o ti s ; h yp hi s s u b h ymeni a libu s tenuitun i 
ca li s ve l cr ass iu sc ult s , 4. 5( - 5 ) u rn , c elluJi s brov i bu s, fi 
bulul.i s ; cys l.idil s nuJH s , i n hyme n io hy pho i de i o incrus t o 
t ls rn ulti s ; bas idi is fero s ubc J a va ti s , c irciter 12-15 x 
5 um, t.- o tcri gma tibus; ope ri s l e v i bu s , t enuitunlcatis, g l o 
bosis ve l r n ro s uh g l obosh, (4- )4.5- 5 um vel 5 x 4. 5 um, 
non-omy loidibus . 

Ho l o l yp u s : Afri ca . Jon z on io . l~o rogoro Prov . Horogoro 
d is tr . • Uluguri Hts. Mo rning Side Re s . a l a . c . 5 km S of 
Hor og oro, a l t. 1500 - 2 100 m. 24.-26 . Febr. 1973 . l. Ry vo r de n 
10949 (0) . 

fru i t bod y resupina te, effuse , ad no te, whe n dr y s omewhat 
l oose n i n g f ro ~:~ the s ub s tra te, irrc qul a rl y odon tio.id, H ght 
oc hra c cous , ac ul e.i fi mbr ia t e, c r owded, under o l e ns ( SOX ) 
with p ro j ecting h yp ho o; mo r g in in t ype co ll ection i nd e t er
mina ble. ll yp ha l sys tem mo n omitic o r , dependi ng on the 
th ic k- wa l l e d ba s a l h yp h a e with lon e;; int e rv a ls, s ubdi mitic. 
Aasa l h yphoe refra ctive (i n ph ase-c ontr as t mi c rosc ope ) , 
h ya l i n e , in KOH up to 5 um wi de , in c olton-b lue fiiO Stl y 
J. S-4 um , with c la mp s . Subh ymeni a l hy phae s hort-cell e d, 
s l ig htl y t h ickened or s we lling in KOII , ob. 4 . 5( - 5) um wi d e . 
Cys t i dia lacking , but wi t h p roj ec ting a nd enc ru s terl h y~hae , 
esp e cia lly a t the ti p o f the ocul e 1. Bos ldi ~ s hort - clav a te, 
mos tl y 1 2- 15 x 5 U l!l 1 with 4 s teri gmat a . S pore-t~ thin-wa lle d , 
smoo th, g l obo s e to rarel y s ub g l obos e , in g e nera l 4-4, 5 u rn 
o r 5 x l.I . S u rn , n on- a my loid. 

Ren o r lc s . The s pecie s i s e as il y recogni zed by it s p r oj e c 
ting h ypha ) ends a nd g l obose sp ores . A further d iag nos ti c 
f ea ture I s the ba s id ia -bea rin~ h y;:: hoe, whi c h o r e s h o rt
c elled a nd s o cn cwha l swe llins in KOII. I t s hould be no ted 
tha t the c lamp s on the s ubh ymeni a l hypha e a re difficult to 
oboe rv e , p robabl y depenrlin fJ on the h yp ha i s we ll i ng in KOH 
or on age. 

PUL(III A f t. Sys t. f.lyco l. 1: 426 , 182 1. 

A 1o r qu q c nus with o wide c irc umsc r ip ti on n nd see111s t o c on
l o in se ve r a l t axa In the tr op ics . I t wi ll be treated l a t e r 
on to l)e t he r with o t h e r s pecies fr om Ar r icu . 
Cha r ac t e r is ti cs of s pecies in Phl eb i a a rc in mos t spe cies 
th e lu be r cu l a t e , mcruli oid o r odonli o id h yme nlum, in ha vin g 
c cr oceou s o r s ubg cl u l inou s cons i s tency , u s u ~ ll y ho rn y whe n 
dr y , n~ rr ow bas idi a in n de nse pa li so tt e , nnd th i n - wa ll ed 
spo r es of va riou s nppea r ance . Cys tidi a a r e common l y pr esent, 
umoo t h o r enc r us t e d. 

Pl ll (OIA VEilRU CULOSA lijo r ts t. t. Ryv . n ov. s p ec . 

r ructlficu ti o re s upino t a , effu se , a dn a t o , c r emoo ve l ochr a 
cea , d.ia tinct c g r onul u t a vel odonti oidea ; acu l e i s pa rv is , 
10 -1 2 pe r mm , ci rc i t e r 0 . 1 mm l On ::J i S ; ma r g ine ind e t e r r:~ in o 
t o ; ays lema te h yp hn l l Ao n omit i c o; h yphi s t e nuiluni cnt i o , 
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hyaHn is, 3 - 3.5 ( - 4 ) urn Inti s non-fibul a tis; cysti d iis nul
li s ; basidi i s a n g u sto clava l s , 15 - 20 x 5 u rn, 4- s terigma ti 
bus, bossUtcr non fibulatis sp or is c lJi psoidibuo vel sub
cy lind r ocei a , h yo l ini a , tcnu lun ico tl e , 4-4 . 5 ( - 5 ) x 2-2. 5 
um, non-amy l o idi bus . 

Holotypus : Af ric a . Tan za ni a . Tunga Pr ov. Lu aholo diat r., 
Usambo r o Hl s ., r.logor.~bo, c . 4 km N of Lushoto, o lt. 1600 -
2000 m. 21.-22. fcbr. 1973. L. Ryvorden 10859 (0 } . 

fr u itbody r esupi nate, effuse, c l ose l y odnote, rli s llnctl y 
g r a nd inioid to odonti oid (under a l e ns SOX ) , mos tl y c r eon 
co l ou r ed, mo r 'i in similar, thinning out. Hyp hol system rn ono
mitic, a ll hyphae t hin-wa ll ed (swelling s J.i g htl y in KOII } , 
ab. J-3 . 5( - 4 ) um wide, without clarnps, s ubh ymeni a l hyphae 
den s e and somewhat gelat i nized in I(OH . Cystidia lockin g . 
Bas idia na rrow l y c l avote, ab . 15 -20 x S urn, with f our s te
ri gma t a, no c lamp ot the basal s eptum . Spo r es ellipsoi d o r 
indistinctly s u bc y J i ndri cal , 4 - 4 . S( - S ) x 2 - 2. S urn , th in 
walled , smoot h a nd non-or,y l oid . 

Rema rk s . Onl y known froM one co JJ ectlon bu t we ll delimited 
from o ther spec ies Jn the genu s by its small spo r e s , clamp 
Je ss hyphoe a nd b y It s g r a nu l a r fructification. The species 
seems to be a membe r of the g r ou? of non-clamped Phlcbias 
e . g. Ph . def l ecten s ( Karst. ) Ryv . and Ph. ro s en (P .Henn . ) 
lljo r tst. & Ry v. In t he first species scat t e r ed c l amp con 
ncxion s may occur but are difficult to find mainly due to 
the dense texture with th e h yp hae gelatinized in KO H. The se 
cha r acte r istics ore le ss p ronounced i n both Ph . roseo a nd 
Ph. verruc ul o sa . ----

REP CTO BAS IOIU M John Erikss. Symb. Bot. Ups. 16( 1 ) : 67 , 1 9S8. 

The genus was described to occor.~odote s pecies with b as i di
al repetition and with fr uc tification thin. Cystid.ia occur, 
spo re s a r c thi n-walled, eit her g loboae to s ub g l obose or a l
lantoid , non-amy l oid . All s pecie s seem to be r a re or, as in 
many cases of the mo r e o r le ss inconspicu ous species, ove r
looked. 

REP ETO BAS I OIU H HA S TATUI-1 ll jor t ut. & Ryv. nov. spec. 

f ructificatlo rc s up i na t a , effusa, ad nata, a l .iqun ntum te nui s, 
levi s sed leviter pus tuliformi s, poru l osa , in sicco plus 
minusve fr ag il i s ; colore a lbido vel fu sc cs ce nli; margi ne s i
mi l i; sys temote h yp holi monomitico; h yphis bosa l.ibus di
sti nctis, ce lluli s p r o l a ti s , ci r citer J urn ] o tis; h yp hi s 
s ubh yme n iallbu s item disti nctis, cellul1s brevibus, tenui
tunicati s ve l cras si u sc ulis, genc rati m 6 - 8 urn lati s ; h yph i s 
omnibu s fibuli ge r is ; cystidi i s nu me ros is, la geniform ibus , 
(5 0 - ) 70 -1 00 urn l o ngis ; bas idii s s ub g lobos is vel s ubclavo
tls, cum re petitione , circlter 17 x a urn, 4 - aterigmatibus ; 
spo r is f ere g l obosis, 6 - 7 urn diametro, t e nu itun.icatis, neq
uc amy loid.ibu s ncquc cyanophili s . 
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ttolotypus: Af rica. Tan za n ia . Aru sha Prov . Aruaho Not. Pa r k. 
l ake Kusa r e-Ngu rdo to Cr a t e r, a lt. lS00-1 700 m. 7 . -9 . fe b r. 
1973 . L. Ry vo rdon 995•1 (0 ). 

rr u itbody r csupin ote , effuse, od nn t c, r ather t hin, more o r 
l oss smoo th bu t ua u oll y formin g sma ll pustules, por ul oac, 
fragHe when dry, whitis h, becomin~ l igh t b rown, mo r c;i n !Ji 
mi l a r. Hyp h o l sys t em mo no mitic, subicular hyphae lon g- cell
ed, s tr a ight, ab . ) um wi de, h ya line , aubh yr.~e n iol h yp hae 
wi t h wa ll s thickened, common l y u p to 6 - 8 um wide, sho rt
celled,a ll hyphae with clal:lp&, u sua ll y very sma ll. Cys Udi a 
nu me r ous , l ngeni for m, wi th seve ral odvcnU tious septa , (50 - ) 
70-100 um long . Basi di a s ubglobose or oubcl ovot e, apparent
l y with re pe tition, ab . 17 x 8 u r.t , wit h 4 stc ri gn~uta . Spo re s 
n ea rl y globose , 6-7 u rn ln diom., th in - wa lled, not amy l oid 
or cya nophil ou s . 

llema rko. Thi s species seems to be well defined by its s ubu
la t e a nd l ogc nifo r m cyati di o , broad s u bhymenial h yp hae a nd 
basidia with repeti lion . f u rthermore, the spo re s a r e g lobo
se and very distinctive . 
Thoug h the now species is known from but one co llection , i t 
is very c ha r acte ri stic and it seems logica l to place it in 
Repetobasidium. In ge nernl appea r ance o nd shape of the hy 
phae ond bas idi a t he specie s comes c l ose to other species 
in the genu s. 

10 """' 

0 
0 .0 

f 

0 
fig. 5. Repetobosidium has t ntum, ~oll~ Ryv. 9951. o ) cys ti

dia b) basid ia c) spo res. R. mHH1 c um, coli. Ryv. 107 92 . 
d) cy!:ti dium c) basid ium r) spo res . 



184 

RC PCTOOASIDIUH MIR lfi CUII John (rl k ss. Symb . Dot. Ups. 
16( 1 } :70, 1958. 

Spechtc n: Africa. To n zn n ia . Tango Prov . Lu s ho t o dis tr., 
Usomboro Mt s. , I.Jagamba c . 4 km N of Lushoto, ol t . 1600-2000 
m. 21.-22. febr. 197). l. Ryvar dcn 10792 (0) . 

Toge the r with tho p r eceding species t he only known species 
in the g enus from Afr ica. R. miriflcum is new l o t ho tro
pics and corresponds we ll with t he No rdi c moto ri a l. The 
lanzonie - co ll ection is we l1-d cvc lop ed, ond t ho basidia l re
petitio n ca n easi l y be demonstrated. The species i s o we ll
known t axo n , especia ll y from Northern Europ e bu t is o l so 
re po rt ed by Obe rw ink l e r ( 1965) from Cen ll' a l Eu rope ( (]ova
ri a). 
Ukc othe r collectio ns of co rti cieccous fungi i n t he tr o
p i cs , whi c h a r e we ll-k nown fr om the t empera te zo n e, the r e 
o r e a l ways sma ll differences i n some characte r is ti cs, es 
pecia ll y the sp ore s size. The spo r es a nd often t.he basid i a 
a nd hyphae a l so ore either too sr~o ll or somew ha t larger tha n 
u s ua l. This co n be demonstrated a l s o in the materia l of the 
repo r ted species. Th e spo r es of R. ml rifi c um i n No r dic mote 
ri a l s o r e u s ua ll y more tha n S um across o r ou bg J obose 5 - 6 
x 4. 5-5 . :> um, (er r . th e origi n a l d escription by John Eri ks 
son ), while Ry va rden 's co ll e ction has spo r es 4 . 5 to r a rel y 
S urn ( in some cases u p to 5 . 5u m ) , besides t hey ore a l so 
mo r e r egul ar l y g l obose. 
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CONTRIBUTION TO NEOTROP I CA L CVPHELLACEOUS FUNGI - I 1. 1 ) 

DEIGLOR IA GEN. Nov, ( PHYSALACRI ACEAE) 

R. AGERER 

I no tit.ut fU:r Bi.oZ.ogi.e I 
Loh 1•stuhl Speaiolle Botanilc 
Au f dar Mo!4gensteZl.e 1 , 

0 - 7400 TUbi r. gen 

SlJtTt\al.Y: The new genus Doigloria with four new species- D. amosna , 
D. modosta , D. pulohoZla arrl D. pu'Lohsrl'ima - is prqosed.; the 
relatiooshlp to the genus Phyaolao ria as well as the deviatiQ"\S ard 
simUarities within the four species are discussed. Phy salac:d.a sub 
pel ta to i s figured. 

Zusamrenfassu:ng: Es wird die neue Gattung DeigZ.o1•ia mit vier ncucn 
Arten vorgeschlagen - D. amo•na , D. Modeota , D. puZ.cheiZa und 
D. p1( L horrima ; au8en:len werden die Beziehungen zur GattWlg Phy 
sa Z.a r ia diskuticrt. Die vier neuen Arten werden miteinander ver
glichen. PhysaZ. ac:Y'ia aubpeltata wird al:qebildet. = :~ :~~ : ~~j~::~2 fh:o!~m~~!~a~~~~~!~ i~;a~~a~.~ch 
family- diagnoz i s apply to the new genus Deigl.o't"ia . 

For the Phynalacria satJ ~ ( 19 70 ) mentions subace r ose 
young basidi.J. Two species of the new genus (D. amoena and 
D. ptcl.che t•r ima ) produce such subace r ose bastdioles. An
other featu r e of t he genus Deigl.ol'ia are basid ia with 
distinctly s wol l en apex and a b ruptly tapering s t e r igmata . 
In cx::elE:R' s figures of species of the genus Physataa l"ia , 
ho·..,ever , s uch basidia are not drawn. However, they exist i n 
the type species of Physala 1•ia Pk. ss. Sing. sect . Piho
tina Sing., i.e. i n P. attbp"Ztata Redhead (Fig. 1 , and 
Red head 1979 ) . 

Physalacria Pk . ss. Corner is well characterized by its 

l)Ccntributioo to Neotropical CyJilellaC()(IUS f\DYJl - I . Three New 
Species of Flagflll oocypha . Mycologia 72 151 : 908-915. 1980 . 

21 It is not the intentioo of the author to a.rcJUC pro or centra tl~ 
synalymizatioo of Physalacriacoae with the Tricholarataceae as 
porposed by SINGI'lt (1 9751 • 
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fruit-bocUes.'lltey are stalked-capitate , ageotropic, with 
hollow, thinwoJ.lied he ads and with a hymenium covering near
ly the whole head I CX>RNm 1950:457). I n Hormomit.al'ia Corner 
I oomm 1950: 410) , another genus of the PhyooZ.ac:•ia sae 
(fide Sna:R 1976 : a synonym of Phyoal.ac l' ia sect. Ho·Nnomi 
ta:•ia ), the head is solid and positively geotropic. P. sect. 
Pi l.aotina , however , possesses Discomycete-like heads with 
the hyrnenium on the discoid surface and with a sterile ex
terior . P. oubpiiltat;a grows in culture ageot.ropically (RED
HEI\0 1979 ); since this species was only found by incubating 
palm- leaves , it is not certain , whether the fungus grows in 
the same ma nner under natural conditions . Although ro~ in 
his generic description indicates that species of Phyaa 
lao r ia Pk . ss. Corner have a hello"'' head, in P. 814bpehata 
the head is not hollow . Although at the upper end of the 
stipe the re are some short, inflated cells present (fig. 1cl. 
Because of the flat and not hollowed or (r=f . s~ 1976 :311) 
scarcely hollowed head of P. allbpeltata SINGER p r oposed an 
ow n section for this species within the genus Phyealacroia 
Pk. ss. Singer. · 

In Deigl.o t•ia the fruit - bodies are mor e of less c upshaped 
a nd sometimes with a small s tipe ; D. pulchel.l.c develops a 
hollow stipe and some inflated hyphae in the stipe . 
T he oleocystidia, which mark most species of Phyacl.acria 
ooas , differ slightly in P. eubpel.eata from those of most 
other species of Physalaa r-ia ss. Cor ner and Ho rmomitaria 
Corner. In t he species drawn by CDRNER (1950 ) , the oleo
cystidia have a rostrate apex or are mere ly clavate. Sll'Glt 
(1976 ) , however , character izes some species of this group 
as having o l eocystidia with broadened apices. In P. subpel 
tata the o l eocystidia are distictly en larged at the apex 
ffig. 1d, and REDHE'JID 1979 ) . In Oeiglot•ia the enlarged apex 
produces a whorl of most ly dichotomously branched excres
cences I fig . 2 , 3 ,4,5). Also i n Doiglot•ia as well as in 
P. aubpeltcta (fig. 1 d) and species of the genus Physala 
cria ss. Corner the o leocys t idia mostly produce an oily 
g l obule around the apex o r on it. I~ 1950:462 , 464 , 465 ) . 
In Dei.glot"i.a and in P. s ubpeltata this d r op of exudate is 
not wholly soluble in alkali as O'JRNER indicates for spe
cies o f Phyealac r•ia . 

Two species of D6i!Jl.o r ia have typical oleocystidia in the 
hymenium but all species show them on the sterile face of 
of the cup fdermato- o l eocystidia ). In addition t o these 
dermato-oleocystidia , a nother type of cyst idium can be 
found (both types a r e called 1 surface- hairs • ln the ter
minology of the cyphellologlstl : the second type is more 

Fig. 1. Phyealacria su.bpol.tatc . a . Uabit of fruit- bcxlles.- b. 
Sectioo through a fruit- bcx1y , survey. - c - f . Secticn through a 
fruit- bcdy in detail, - c. central part of the hymeniun with part of 
stipe, - d. edge , - e. surface of the base of the stipe, - f. surface 
of the middle of the stlpe. - g. Spores. (All figs. fran i.sotype , K) . 
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o r l ess clavate o r of spherical form, r ostrate or with few 
outqrowths (b r oom- cells) . These cystidia are encrusted with 
b r own exudate or with hyaline crys t a l s probabl y ca l cium-oxa
late . Similar cystidia but without encrustations are des
cribed by SIMZR ( 1976:308) in the hymenium of P . ooncinna 
Sydow. Hya l ine crystals are sometimes presen t in Physalo 
c J•ia Pk. ss. Corner IP . agg roegata Martin & Baker, fide 
SIN:>ER 1976 : 309 ), they are absent in P. tH4bpllltata (fig . 1 
and RIDHEAD 1979 1. 

In PhysaLaol"'ia Pk . ss. Corner the hyphae a r e monomit i c and 
inflated, the hymenium does not thicken a nd the spores are 
hyaline , smooth and inamyloid ; all these features hold true 
fo r P. subpflltata and Dei gloria spp.; in D. amoona and D. 
pl-4 Lchrn roima , however , some spores are plasmatically brow
nish , clo sely r esembling old spores of s ome species of 
Phys a tac r- ia Pk. as. Sing. ( fideS~ 1976:305). 

S\JltTia.rlng the above mentioned characteristics, DeigLor-ia differs 
fran PhysalacPia Pk. ss. Corner , respectively P. sect. Pi Leo
tina , in sane inq:x>rtant features : 

in cup-shaped f ruit-bodies , 
~ types of s urface-hairs (deonatocystidia) oo tl'e same fruit
body , and oleocystidia with a whorl-Uke apex. 

~ & BERTAULT 11975 :420 ) figured sane oleocystidia of the spe
cies Campanella concha to I KUh n.) Sinq. Che of t.hEm seEJ!'lS to be 
sJ.milar to trose of the genus Deigl.o r ia . 'Ihe cntogeny of these 
cystidia, hc7.oleve.r, is deviating . F\lrthe.rm:::lre the shape of spores, the 
gelatinous trama , a special type o f acanthocystidia , epimerrbranacy 
piiJTIE!flt and gills with sterile edge separate this species fr:otl the 
genus Deigt.o)•ia . 

'lherefore I propose to segregate this group of fungi in a genus c:n 
their a.m. Because of the striking o l eo:yst.idia the genus DBigt.oroia 
is incl uded in the f.nily PhyaalacJ•iaaeae Corner . 

DE I GLORIA AGERER gen. nov . J l 

Differt ab Phyea tacJ•ia cupulls pa.t.inaceis vel campaniforr.U.bus 
oleocystidlls verticlllo appendich.rn plus minusve dichotane lobata-

CUpulae patinaceae vel campanifonnes , solltariae , gibbis rubr is. 
Pill extern1 ducbus foonis: forma una (de.rmat,cx,l ecx:ystld.ia ) elongate., 
verticilloappendich.rn plus minusve dichotane l obata.r\.rn; verticillus 
gl.cbosa gutta exsudat.i ornatus. Foma al.1a (cellulae scopifotmes) 
plus minusve clavata vel rostrata vel appen:llclbus tenuibus paucls , in
crustata exsudato bruMeOlo et/vel crystallis hyalinis. Pili exte.mi 
not dextinoidei , interdun plasmatic! - bnmneoll. Hyphae tramae ncn ge
lat.i.oosae . Cystidia in hyrnenio praesentia vel absentia, praesentia 
foonae primae pilorun externorun (dennato-oleocystidia l simlla . Dasi
dia rraioribus capit.i.bus steriCJnatiCis ccnicis abrupte CXJ'\t.ract.is. 

Jl etynology; Deus (lat. ); God; gloria (lat. ) ;glory. 
CUi cx:u.U. videat. 
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Sporae leves , hyalinae vel plasmatici- bnli'U"IOOlae, nee amvlo ideac nee 
dextrinoideae. 

Typus generis: DeigZ.or-ia p14l.chMl.la Agerer. 

Fruit- bodies solitary , cup- or bellshaped, with more or 
less densely crowded globula r da r k r ed or reddish-brown 
knobs. '1'\.'0 types of surface hairs: ( 1) (dermato- oleocysti
dla ) elongated , with a whorl of nearly dichotomously lobed 
rad i ating excr escences bearing a globular drop of more or 
l ess reddish- brown exudate; (2 ) more or less clavate wi th 
a single beak-like or few slender outgr owths (b r oom- ce ll s ) 
encrusted with hyaline crystals and/or with brownish exu
date ; surface hai r s non- dextri noid; trama not gelatinous. 
Hymeniwn with or without cystidia. Basidia with a dis tinctly 
swollen apex , ~oo•ith conical, curved abruptly tapering sterig
mata. Spores hyaline or p l asmatically browni sh , smooth , 
neither dextrinoid nor amyl oid. 

Type- species: Deiglo 1•i.a pulchs"lla Agerer . 

The macroscopical and microscopical characteristics of the 
up to now known species of t he genus Doiglo ro ia are very 
conspicuous. In no description of neotropical species o r 
others are characteristics like those of t hese four species 
ment ioned . 

KEY TO THE SPECIES Of OEIGLORI A 

1 ~l.Kfl with oleocysti.dia .......... . ................ . . . .... . .... . .. 2 
2 f'rult- OOdies with a basal reycellal rnat with red marqin 

D. pulchs roJ•it<~a 
2 f'rult- tx:dics seated directly oo the substrate 

D. amosna 
1 l:lyrrenilln without oleccystidia . .. . ... . .. ... . ... ... .... ..... . . . .. . . . .. 3 

3 Oennato-oleocystidia cro«led oo the muqin of the fruit-body , 
rare oo the outer surface, seoon::i type of surface hair rostrate ; 
spores subfalcifonn with a distinct beak 

D. modesto 
3 Oennato--oleocystidia rrore or l ess dense over the wh:lle outer sur

face of the cup, absent oo the stipe, seccn:1 type of surface hair 
brocm-cell-llke; sp:>res spirdle-shaped 

D. pu i.ohB lla 

DEI GLORIA Al·IOENA AGERER spec. nov . 
41 

Typus: Colombia, Opto . Cundinamarca , Rob l eda l, between k.m 
pos t s 16 - 17 from Mosquera, on the Mosquera- La 
Mesa Road , on indet. fern rachis , 8600 ft. Dumont 
& Idrobo , 21. 12 . 1975 (Ho l otypus CQ-2031 in NY ). 

41Et)-Trology: amoena Uat . ) : beautiful 
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Figure 2 

Dlffert ab D. pulohella et D. r~odosta oleocystidiis in hyrrenio 
praesenUbus , ab D. pulcherr i.Ma storea mycclialc absente et oellu
lis soopifocni.bus in I!W"<j1ne cupulae abscntlbus. 

CUpJ.lac as)"tltt''etrici-pat.1..naccae vel asynmetrici-carrq:anifo.rmes, stlpi
t:ll,tae , solltariae, usque ad 0.6 rrrn longae et in dlametro, brunneolae , 
gibbi.s a~sanguineis (in microscopic g:1.lilae cupreae coloratae) , 
storea mycelial is absens. Pill cxterni ducbus fomU.s: forma una lder
rrato-oleocystidia) 30 - 45 x 5 - 8 w.~ , verticillo appendiclun di~ 
tane lobatanrn instnr:ta: verUcillus usque ad 20 urn in d.i.anetro, gl~ 
tosa gutta exsudati usque ad 20 urn in diametro ornatus; focna prilra 
p1lonzn externorun subcrassitunicata (tunica usque ad 0.5 um crassa), 
f1bullgc.ra. Fonra alia (cellulae scopifounes ) usque ad 25 x 10 urn, 
clavata, saepe substipitata, fib..Lligera , apperdicl.bus 2 - S, usque ad 
7 um longis e t ca. 1 um in diametro, incrustatis exsudato brunneolo; 
in rra.rgine cupularun nc:n appendicibus instructa sed rostrata. Pill ex
tern! hyallni , interdun plasnatici -s:ubbrunnec~ll. Hyphae t:mnac non 
agglutinatae , fibullge.rae , 1. 5 - 3.5 urn in diametro. Hyrrcniun albidun, 
guttis cxsudati atro-sanguine.i exomatun ( in mic:rosoopio exsuiatun cu
preun oolorab.m) . Oleocystidia derma to- oleocystidia similia , 30 - 40 
x 5 - 8 urn, fibuliqexa , verticillo usque ad 10 um in dianetro , gutta 
exsu:lati globosa, ad 10 urn in diametro o mato. Basidia maioribus capi
Ubus , (28) 32 - 37 (401 x 7 - 8 (9) lU'Il . fibuliqera. , 4-sterignatica, 
steric;patibus conic is abrupte contracUs. Basidiola subacerosa praesen
tia. Sporae asynmetrici-ellipticae vel subnaviculare:s , interd~.n~ plas
matici- brunneolae, 10 - 11 x 4.5 - 5 ~. ca. 10.5 urn loogae , proportio 
sp:;>rarun ca. 2. 2; nee: <WTtjloideae nee deKtrinoideae. 

Fruit-bodies asymmetrically cup- or bellshaped , with a 
s hort Stipe, solitar y, up t o 0.6 mm high a nd in diam. , 
brownish coloured with garnet-red, globula r knobs of exu
date, without a basal mycelia l mat. Two types of surface 
hairs: (1) (dermato- oleocystidial 30 - 45 x 5 - 8 urn wi t h 
~ whorl of nea r ly dichotomously lobed radiating excrescen
ces up to 20 urn in diam., apex with a globular drop of exu
date up to 20 urn in diam ., in transmi tting light copper 
coloured; surface hairs slightly thickwalled , walls up to 
0.5 urn thick , with clamps a t the base; (2 1 (broom- cells ) 
up to 25 - 10 urn , clavate , often with a small stipe, c l am
ped at the base , the apex with 2 - 5 outgr owths up to 7 urn 
l ong and about 1 urn in diam. , o n the margin of t he fruit 
body only rostrate, enc r usted with brownish exudate . Sur
face hairs sometimes slightly plasrnatically brownish . 
Hyphae of the trama not agglutinated, 1 .5 - 3 . 5 urn in diam. · 
with clamps. Hymenium whitish wi t h dark red globules of 
exudate. Ol eocystidia with the same shape as the dermato
oleocystidia, 30 - 40 x 5 - 8 urn , whor l up to 10 urn in 
diam ., with a globular d r op of copper- coloured exudate , up 
t o 10 urn in diam. , with clamps at the base . Basidia with a 

Fig . 2. nnigl o-,.i.a ar.toena . a. Habit of fruit- bcdies. -b. Sectial 
through a fruit- body , sUIVey. - c - f . Section through a fruit- body in 
detail, - c. ooter surface fran the middle , - d. hymeniun f ran the 
midth , - f. trarra fran the miOdle , - f . edge. - q. Spores (All figs. 
fran holotypc 0>-2031 , NY ) . 
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~s~t"~i!~ ~~~~~~~"~~:~· c~~!!d 3~b~u~~~~4 ~!p:rrn~ :t~ !~q;!ta, 
clamped at the base. Basidioles subcerose. Spores asymme
trically ellipsoid to s light ly naviculate , 10 - 12 ( 13 ) x 
4 .5 - 5.5 u.m, hyaline o r s lightly plasmatically brownish , 
on the average 10 .s - 11. 7 urn long , wi t h spor e fac t o r 2. 1 
- 2 . 3 ; ne ither amyloid no r dextrinoid . 

Substrate: f ern . 

0 1 s c u s s i o n: Jus t as Dei.gLo r ic pulchot•t•if'la develops 
oleocystidia i n the hymenium so too does D. amoena . How
ever , the oleocystidia are sma ller a nd this species lacks 
the characteristically mycelial mat which D. puZ.chsrrima 
(fig. Sb,e) exhibi ts ; t he second type of surface hair 
(broom-ce lls ) seems to be somewhat bigger than those of 
D. pulchDl'rima (fig. 2c vs. Sd) . Moreover t he basidia of 
D. pttZ.ohor l'ima arc sma lle r. Another diffe r ence is found on 
t he margin of the f r uit- bodies : D. pulcherl'ima deve l ops 
typical broom- cells l Ug . 5c ) whe reas D. a:oJo•na only de
ve l o ps rostra t e cells (fig . 2f). 

Further specimen examined : Colombia, Dpto . Va lle del Cauca , 
ca. 8 3 km from Buqa, o n the Bug a - Buenaventura Road , on 
indet. l eaves (fe rn ? ), 380m Dumont & P.lolina, 30 . 8 . 197 6 
IC0-7563 in NY). 

DEIGLORIA MODESTA AGERER spec. nov. 
61 

Typus: Colombia , Dpt o . ChacO , o n the QuibdO-Medellin Road , 
at a poi nt ca. 155 km from the intersection with the 
Medellin - Anserrnanuevo Road , ca. 1800 ft , o n indet. 
fern l eaf, Dumont, Carpe nter & Sherwood , 10 . 8. 1976 
(Ho l otypus C0- 6020 i n NY ) . 

Fiqure 3 

Diffe.rt ab D. amoena ct D. pulcl:err ima olecx:ystidiis in hymenio 
absenti.bus , ab D. pt4Zcl:el.Za C"UpJlis non profurrlis , cell ulis rost
ratis crystallls hyallnis incrustatis , stipite non excavato. 

CUp..tlae subpatinace5e , stipitatae, solltariae , usque ad 0. 3 nm lmgae 
et usque ad 0.6 mn in d.iarretro, albidae, tc::rrentosae , gibbis sangu.1ne1s 
omatae in margine cupula.nrn frequenter, cxtrinsocus rartter (in m.i
CI'0600pio q1.bbae ochraceae coloratae) ; stoma mycel1al.is absens. Pill 
externi duobus fomds : forma una ldcimato-oleocyst1di.a) 28 - 48 x (5) 
6 . 5 - 8 ~. verticillo append.iciun dichotane loba.tanll\ instructa; ver
ticillus usque ad 10 urn in dimetro, globosa gutta exsOOati usque ad 
15 urn in dianet.ro Oinatus ; foona prima pJ.lonrn extemo1un paulo sub
crassitunicata, fibuligera. Foona alia (cellulae rost..ratae) 15 - 28 

Sl t n the Latin diagnozis cnly the measurements of the type are des
cribed , in the English description all specimens are taken - into 
aoooont. 

6
l""-l09Y' nrodesta !lat .) ' rrodcst 
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Fiq. 3. Deiglot>ia modes t a. a. Habit of fruit-bo:lies. - b. sectim 
through a fruit-bcdy, survey. - c . Secticn through a fruit- bcdy , detail 
of the middle . - e. Spores. (All figs . fran holotype , ~6020, N'i ) . 
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x 6.5 - 11. 5 um , clavata , rostrata , f1bullgera, interdun substipitata 
appendicibus 1 - 2, incrustatis crystallis ~is, i n OCl rapide 
solvent..ibus. Pili externi hyalin! , interdun plasna.tici-subbrtU"'Jleeli . 
Hyphae t:ra!T'de noo agglut.inatae , fibullgerae , (1. 5) 2 - 3.5 (4 . 5) JUT\ in 
diametro . Hyneniun albidlln, guttae exsudatae absentes. Basidia ma.lori
bus capitibus , 28 - 32 x 12 - 13 wn. fibulige.ra , 4- sterig100tica , sterlq
rMtibus conicis abrupte cootractis . Basidiola subace.rosa absentia . 
Spo:rae subfalcisp:>rae-simills vel sutnaviculares , 16 .5 - 20 x 7 - 8.5 
urn hyalinae , ca. 18.5 urn l Q'):}ae; p:>rportlo sporarun ca. 2.4; nee amy
l o idoae nee dextrinoidoae . 

Fruit-bodies shallow, cupshaped with distinct stipe , up to 
0.3mm high and 0.6 mm in diam., soli tary, whi tish with a 
reddish brown marg i n, finely hairy o r pruinose , ma r gin wi th 
c r owded r ed g l obula r knobs , however , rare on t he outer s ur
face , without a basal mycelial mat. 
Two types of s ur face hairs: (1) (derma to- oleocystidia) 28 -
48 x (5 1 6.5 - 8 ~m, wi th a whorl of dicho t omous l y l o bed 
radiating excrescences up t o 10 urn in diam. , apex with a 
g l obular d r op of exudate up to 15 urn in diam. , in trans
mitting ligh t r eddis h brown , s l ightly thickwalled, with 
c lamps at t he base. 12 1 (b r oom- cells ) 15 - 28 x 6.5 -
11. 5 urn , clavat e wit.h a rostrate apical e nd , c lamped at t he 
base , some t imes with a small s t ipe , e ncrusted with some
what a ngular hyaline in hyd r och l o ric acid r apidly dissol
ving crystals. Surface hairs not dext rinoid. 
Hyphae of the t .r ama not agglu tinated, with clamps , (1. 5 ) 2 -
3.5 (4 .5 ) urn in diam . 
Hymenium wh i ti s h, without oleocys t idia and without r e d 
drops . Basidia with a swolle n apex, 28 - 32 x 12 - 13 urn , 
with four ste.r igmata , clamped at the base. l'lithout basi 
dio l es . 
Spores subfa lciform ·~:ith a distinct beak, 15.5 - 19 
(20 1 x (5.5 1 6.5 - 8 (8 . 5 ) urn, hyaline , on the average 
16. 5 - 18 . 5 urn long , sporefactor abou t 2 .4 - 2.6; neither 
amyloid nor dex tr i noid. 

Substrate : fe rn 

0 1 s c u s s 1 o n: Bo th D.aiglo t• ia modesto a nd D. put he! 
la lac k hymenial oleocystidia , however , severa l cha r ac
teristics distinguish D. modBata f r om D. put heLlo . 
The c upshape d fruit - bod ies are shal l ow (fig . 3 a , b), those 
of D. pulahet.za are much deeper I fig. 4 a, b ). The stipe of 
D. pulcr.sll.a is hollow (fig . 4 b ), that of D. modesto is 
solid I fig . 3b ). The dermato- oleocystidia are crowded in 
D. l'fOdeat.a on the margin of the cup and are rare on t he out
side (fig . 3 c , d ), in D. pttlchBZ.la they grow more or less 
de nsely over the whole e xterior (fig. 4 c , d ). While t he der- -
mato- o l eocystidia of both species correspond, the broom-
cells deviate ma rked l y: in D. modt~ t;ta they are clavate '"' ith 
a rostrate apex and hyaline encr ustations (fig . 3d), in 
D. puZ hello they possess a few thin e xcrescences and t he 
cells are e ncrusted with brownish exuda t e (fig . 4 c , d ), 
(hyaline crystals appear only on the s tipe (fig. 4 f )) ; 
t hese outg r o\'o•ths and the cells bea r inq them a r e thJ nwalled 
in D. Modt~at.a (fig . 3d ), but slightly thickwa lled in 
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D. pu Z.cholL a (fig. 4 c, d , f ) . The spores show apparent de
viations too : the spores o f D. modoot.a arc subfalci f orm 
with a distinct beak ( fig. 3 e ) unlike those of D. puZ hel. 
l. a , which are spindle-shaped (fig. 4 g). 

f urther specimen examined : Colombia, Dote. Cundinamarca 
Vicinity km post 40 from Zipaquirh , on the Zi paquirb. -
Pacho Road, on indct. fern - rachis, ca. 2500 m, Dumont , Car
penter, Sherwood & t-tolina , 9. 6.1976 (C0-4327, NY ) . 

DEI GLOR IA PU LCHELLA AGERER s~cc. nov , . 
71 

Typus: Colombia , Dpto. Cundinama r ca ca. 28 km from Mosquera , 
on the Mosquera - La Mesa Road, ca. 6000 ft., on in
det. herbaceous stem , Dumont & Luteyn, 3. 1. 197 6 
1 noloty pu s co- 205 1 , NV 1 • 

Figure 1 

Differt ab D. amo~ na et D. p u lchu•r i Ma oleocystidiis in h}omenio 
a.bsentibus , ab D. mod 8s ta cup.llis profurdis et stipit.e excavate et 
cellulls soopifol:ltlibus. 

CUpulae ~!formes , stipitatae, solita.riae , usque ad 1 rnn longae, 
brunneol.ae , gibbis at.J."o-osanguineis (in microsoopio gi bbae subbrun
neolae oolorat:ae ) , storea mycclialls absens. Pili extemi dl.l:lbus for
mis: founa una lde.Imato-ol eccystidia ) 38 - 48 x 6 - 8 um, verticillo 
appendiciun dichotane lobatanrn instructa; verticillus usque ad 10 urn 
1n diametro, globosa gutta exsudat.i usque ad 15 urn i n diametro orna·· 
tus ; foona prima pUonrn extemonm crassitwli.cata (tunica usque ad 
1 urn crassa ) , fibulige.ra , ex strata inferiore trarrae oricns. Foona 
alia (cellulae soopifoones ) 18 - 23 x 11 - 15 um, subcrasssitunicata, 
clavata, lnterdun sulx]lOOosa, saepe substipitata , fibuligera , appen
dicibus 1 - 7 , usque t>d 10 urn longis et ca. 1 urn in dlanctro, incru
statis exsudato bnuli"'IOlo; in stipitis tantun cellulae scopiformes 
praesentes, appen:licibus usque ad 20 um loogis , incrustat.is crystal
lis hyalin1s anqulatis , in IK:l rapide solventibus . Pili extemi h'}a
lini, intc.rdun plasmatici- brunneoli . llyphae tramae subagglutinatae, 
fi.buligerae , 2 - 4.5 (6) urn in diametro; hyphae stipitis tenere tex
tae , usque ad 10 urn 1n diarret.ro, in spatio inter hyphas crystallls 
hyalinis aggregatis , st.ipes in centro excavatus. Hymeniun albidun , 
guttae exsu::latae absentes. Basidia maioribus capitibus, 26.5 - 30 . 5 
x (8 ) 10.5 - 12 IDI\ , fiOOllge.ra , 4- st.erignatica, steriqrrati.bus conicis 
abrupte cootractis. Dasidiola subacerosa absentes . Sp)rae fusiforrres, 
16 - 17.5 (18. 5 ) x 5.5 - 6 . 5 urn, hyalinae , ca. 17 um looqae, proportio 
sporanJn ca. 2. 8: nee amyloideae nee dextr inoideae. 

Fruit- bodies bell-shaped with a distinct stipc, up to 1 mm 
high, solitary, surface warty, b r ownish with garnet- red 
globular knobs, without basal mycelia l mat . TWo types of 
surface hairs: ( 1 I (dermato- oleocystidia ) 38 - 48 x 6 -
8 urn, with a whorl up to 10 urn in diam . of d icho tomouslv 
l obed radiating excrescences; apex with a g l obular d r op -of. 
exudate up to 15 urn in diarn. , in trans mitting light brown ish, 

71 Etymology: pulchella (lat. ): pretty 
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thickwalled (with walls up t o 1 urn thick) , with clamps at 
the base , arising from a deeper tramal layer. (2) (broom
cells ) 18- 23 x 11 - 13 urn , with thick walls , clavate, 
sometimes almost globose; often wi th a small stipe, c l amped 
at the base, the apex with 1 - 7 thick ... ·alled outgrowths up 
to 10 urn l ong and about 1 urn in diam., encrusted with brow
nish exudate , on and in the stipe only with hyaline angu
lar c r ysta ls rapidly dissolving in hydrochloric acid , the 
stipe only with broom- ce lls with outgr owt hs up to 20 lJffi 
long. Surface hairs not dcxtrinoid, sometimes plasmatically 
brownish, hyphae of the trama slightly agglutinated, with 
clamps , 2 - 4. 5 (6 ) urn i n diam . ; hyphae of the st1pe loose
ly woven , inflated, up to 10 lJffi in diam. , with hyaline cry
sta l s in the interstices, stipe central l y ho llow. Hymc nium 
whitish, without oleocystidia and without exudate. Basidia 
with a swollen apex , 26.5- 30 . 5 x 10 . 5 - 12 um, four coni
cal curved abruptly taperinq s t eriqmata , clamped at the 
base . Without s ubace rose basidiolcs. Spor es spind l e-shaped 
16 - 17. 5 (18. 5) x 5.5 - 6.5 urn, hyaline, on the average 
about 16.9 urn long, spore factor about 2. 8; neither amyloid 
nor dextrinoid. 

Substrate: herbaceous stem 

D 1 s c u s s 1 o n: The difference with D . modesto are 
discussed under that species. 

DEIGLORIA PULCHERRI~!A AGERER spec. nov. 
81 

Typus: Colombia, Dpto . Cundinamarca , Road between Mosquera 
and La Mesa , w of Bogota, km 16 , o n fern , 2650 m, 
Oberwinkler, Dumont , Ryvarden & Buritic:t., 8. 6. 1978 
(Holotypus FO 26464 , TUB ) . 

Figure S 

Differt ab D. modesr.a et D. pul ltel.Z.a oleocystidlis in hymen.io 
praesentibus, ab D. a,Ot!na st.orea myceUale et cellulls scopiformibus 
in rrarginis praesentibJ.s. 

CUpJ.lae patinaceae vel CCI"I"(lar\iformes , ncn sUpitatae, usque ad 0.8 nm 
longac et in diametro , sitae i n storea myceliale margine sangu1nea us
que ad 0. 4 nm in diarretro; cupulae cineraceae, p.llveraceae, gibbis 
atro-sanguine.is lin microscopio g1bbae ferrugineae oolorataeJ, in rrar
gine niUde atro-sanguineae. Pili extem1 duobus fonn.is: forma una 
(denMtc>-olecysticlla1 (25) 35 - 70 11201 x 6.5 - 10 (12) ""' • vcct.l-

8
l Etyrrology ' pulcherdma (lat.)' maqnificient 

F':ig. 4. D11iglo r i.a puZ. holla . - a. Habit of a fruit-lxxly.- b. 
Section through a fruit- bo:iy , survey. - c - f. Sections t.hroog"h a 
fruit- body in detail , - c . edge - d. outer surface franth:.! middle , - e. 
hymen.illll fran the middle , - f. 'hll of the Stipe. - g . Sp:>res. ll\ll 
figs . fran holotype , 0>-2051 , NY ) . 
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cillus usque ad 20 urn in dianetro, globosa gutta exsudati usque ad 
30 um in d!ametro ornatus: fot1M pri.ma pilor:un externorun sul:x:rassi
tunicata (tunica usque ad 0.5 11 1 urn crassa), fibuliqcra , ex strata 
1nferiore tranae oriens. F'or:ma alia (cellulae scopifonnes) usque ad 
18. 5 x 16 urn , clavata , interdun sutqlobosa, sacpe substipitata , fibu
llgera, appeniicibus 1 - 6, usque ad 7 u:n lalgis et ca. 1 urn in dia
metro, i.ncrustatis exs\X!ato brunneolo et crystallls hyali.nis anquJ.atis ; 
crystalli hyallni frequenter extr!nsecus cupulae. Utraequc foorae pl
loruu extemonJD in storea mycellale sitae; margine storeiJ mycellalis 
cellulae tunicis ochraceis , crassitunicatae , intcrd\.ln verrucatac. Pill 
extern! hyallni , interdun plasmatic! - sul:brunneoli. 11yphae t.ramae nc:n 
agglutinatae , fi.bullgerae, 1.5 - 3.5 161 urn in dianetro. HyJTI:!niun albi
dun, quttis exsudatiatro-sangu1.ne.l inst.nx:::tun (in microscopio gibbae 
ferrugineae ool oratae). Oleocystidia dermato-oleocystidia slmUia, 
40 - 70 x 6 - 12 urn, fibuligera , verticlllo usque ad 16 urn in d.ianctro, 
qutta exsudati g lobosa 30 urn in diarretro ornato, ex strato inferiore 
tramae orient.ia . Basidia ma.ioribus capitibus 23 . 5 - 26.5 128 ) x 6 -
7 urn, fi.buliqera , 4-ste.r!CJT"ltlca , steriqna.tibus ccnicis abrupte con
tractis . Basidiola subacerosa praesentia. ~rae asyrmetrici- ellitr 
ticae vel asyrmetrici-ovoidcae, 9. 5 - 11. 5 x 4 - S (5.51 urn, hyali.nae 
vel .saepe plasmatici- brunneolae , sacpe in exsudo.to inclusae, ca. 
10. 5 um lonqae , proportio sporarun ca . 2. 3; nee amyloi dcae nee dextri
noideae. 

Fruit-bodies cup- or bellshaped , s tipeless, up t o 0.8 mm 
high and i n diam., sitting i n a whi te mycelia l ma t , with 
a distinct red margin, u p to 0. 4 nun in diam.; s u rface grey
ish powdery with dis tinc t ly dark r ed- brown knobs , toward the 
margin da rk r eddish-brown and shiny . Two types of surfa ce 
hairs : Ill fdermato- oleocystidia ) (251 35 - 70 ( 120 1 x 
6 . 5 - 10 ( 12) urn , with a whorl o f nearly dicho t omously lo
bed radiating excrescences , apex up to 20 urn in diam. with 
a g l obular drop of exudate up t o 30 urn in diam. , in trans
mitting ligh t reddish-brown, s lightly thick- walled, (wi th 
walls u p to 0 . 5 ( 1) urn thick, wi th clamps at the base, 
arising from a deepe r tramal laye r . 12 1 (b room- cells ) up 
to 18. 5 x 16 urn , clavate , sometimes almost globose , often 
with a small stipe, clamped a t the base , the apex with 1 -
6 o u tgrowths up to 7 urn long and about 1 urn in diam., e n
crusted wi t h brownish exudate or wi th slightly a ngular h ya
l ine crystals found mostly i n t he middle of the outer sur
face of t he fruit - body (causi ng the g r eyish tinge I; two 
types of s urface hairs presen t in t he basal mycelial mat; 
t he r.aargin of the mat with cells exhibit ing membranary 
brownish tinged walls (causing the r eddish margin ), thick 
walled , somet imes warty . Sur face hairs sometimes plasma
tically b r ownish . Hyphae of the trama not agglutina ted , 
with clamps , 1. 5 - 3.5 16 1 urn in dia m. Hymenium whitish 

Fig . 5 . Doigt.oria pul.chet>l'imo . - a. Habit of fruit-bodies. - b. 
Section through a fruit- body; survey. - c. Sectioo through a fruit
body , detail of the edge. - d . Section through a fruit- body , detail 
fran the middle. - c. Section through the basal mycelial rMt of the 
frui t -txxly, detail of the edge. - f. Sp:lr es. fAll figs. f ran halo
type, FO 26464 , TUB) • 
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with dark red globu l es . Oleocystidia with the same shape 
as the dermato- oleocystidia, 40 - 10 x 6 - 12 11m, whorl up 
to 16 um i n diam. with globular drop of reddish- brown exu
date up to 30 urn i n diam. arisi ng from a deeper tramal 
layer, with clamps at the base . Basidia with swollen apex, 
23.5 - 26.5 128 ) x 6 - 7 11m, with four conical curved ab
ruptly tapering sterigmata, clamped at the base. With suba
cerose basidioles. Spores asymmetrica l ly ellipsoid to 
ztsymmetrically ovoid , 9.5 - 11.5 x 4- 5 (5.5 1 urn , hyaline 
or mostly plasmatically brownish, often embedded in brow
ni s h exudate of the oleocyst idia • on the average 10 - 11 urn 
l o ng, sporefactor about 2.3; neither amyloid nor dextri 
noid . 

Subst rate: fer n 

0 1 s c u s s 1 o n: The basal mycelial mat of 0 . put.che r 
rima is the best feat ure to distinguish it macroscopically 
from D. omoena ( fig . 2 b vs. 4 b). Moreover 0 . pulahs ro"t'i. ma 
possesses toqether with dermato- oleocystidia broom- cells 
almost up to the rim of the frui t-body (fig . 5 c ) , whereas 
D. amoeno has in addition to the dermato- oleocystidia mere
l y rostrate sur face hairs on t he r im of the cup ( fig . 2 f). 
The myce l ia l mat diffe r s well f r om a norma l subicular layer 
(cf. Agerer 1973 :416). Deviating from a subiculum this 
part of the fruit-body form s a definite border with dif 
ferently shaped , coloured ce lls . This line c an be seen un
der a lens as a more or less red rim around the white 
patch. Sometimes the ma r gina l cells bear few warts and it 
seems that these c e l ls are pi gmented pariet al l y . The other 
deviating microscopically features a r e discussed unde r 
D. amoeno . 

Furthe r specimen examinded : Col ombia , Dpto. Antioquia , Cal
das of Medel lin , fores t above Hacienda Himalya , 1750 -
1800 m, Oberwlnkler , Dumont & Ryvarden , 25 .- 26. 6. 1978 
(FO 27 421 , TUB ). 
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Abstract 

The history of Cercospol'ina Speg. 
and its typification is discussed. 
Based on the lectotype species C.aspara
gicota Speg. it becomes a later synonym 
of Cercospora Fres. Notes on the status 
and identity of the thirteen original 
Cercosporina species are provided. 

The following study arose out of an attempt to 
det ermine the generic relationships · ~f Cercospora 
pachyderma Syd. , an unusual fungus with distoseptate 
hyaline cicatrized conidia that is incorrectly 
placed in Cercospora . The name was transferr ed to 
Cercospol'ina Speg. by Saccardo in Trotter (1931) but 
there has been some confusion over the nomenclatural 
and taxonomic status of this genus. The name 
Cercospol'ina was introduced by Spegazzini (1910) who 
at that time assigned thirteen species to it . None 
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was designated as the type species . Subsequently 
more than one htmdrcd species have been added t o the 
genus although some were later removed to Cercospora 
Fr es. , Cercosporidium Earle or Pseudocercospora 
Speg. by different mycologist s. On the whole 
Cercoeporina has not been a fashionable genus and 
except for t he sporadic descr iption of nev species , 
few recent additions have been made to it. Apart 
from its introduct ion by Spegazzini (1910) only 
Saccardo in Trotter (1931) and Miura (1928) have 
substantiall y enlarged the genus . On the other hand 
Clements & Shear (1931) , Vassiljevsky & Karakulin 
(1937) and Chupp (1954) have regarded Cercosporina 
as a synonym of Cercospora. 

The generic description ran 'Biogena foliicola 
caespitulosa; caespituli erumpentes ex hyphis 
olivaceis apice denticulatis simplicibus efformati; 
conidia vermicular i a pluri-septata hyalina. Genus a 
CercosporeLLa hyphis olivaceis , a Cercospora conidiis 
hyalinis recedens.' By modern standar ds such 
criteria for dist inguishing a genus in the Deuter o
mycotina are inadequate , for no information is given 
on conidiogenesis, conidiophore or conidial morph
ology. In t he Cercospora complex it is particularly 
important to have details of conidiogenous loci, 
growth of the conidiogenous cells befor e and after 
conidial pr oduction and conidial pigmentation and scar 
production. It is therefore difficult to conceive 
what Spegazzini bad in mind as characterizing his 
genus , part icularly when his comment about its 
differ ences from Cercoepora are taken i nto consider
ation. Cercoepora , as typified by C.apii Fres. , is 
kno~~ to have hyal ine conidia, whereas Spegazzini 
distinguished his new genus Cercosporina from Cerco
epora because it had hyaline conidia! Chupp (1954) 
clear ly exposed this er ror, and it is highlighted by 
the removal of Cercoepora apii to Cercosporina by 
Miura (1928). 
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Clements & Shear (1931) listed Ce~osporina 
asparagicoZa Speg . as the type species, presumably 
because this was the first one listed by Spegazzini 
in the genus. This should serve as the lectotype 
species unless there are cogent arguments against it. 
Clements & Shear (1931) provided no reasoning for 
their decision , and tte generic diagnosis was suffi
ciently vague as to allo" any one of the thirteen 
original taxa to be selected . Examination of Speg
azzini ' s material shows that all but two of the 
original species are true Cercospora species. The 
implied lectotypification is accepted. 

Vassiljevsky & Karakulin (1937) transferred the 
name Cercosporina asparagicoZa to Cercospora, and 
Chupp (1954) placed the name in synonymy with the 
well-known common species Cercospora asparagi Sacc . 
Both authors formally r educed Ce~osporina to synon
ymy "ith Cercospora , a decision which is endorsed 
here as a result of the examination of Spegazzini's 
Cercosporina type collections . Consequently Cerco
sporina is not available to accommodate Cercospora 
pachyderma Syd . and alternative generic names must 
be examined before the species is satisfactor ily 
placed. 

Notes on Spegazzini ' s Cercoeporina species 

1 ) C. asparagicoLa Speg., An. Mus. nac. B.Aires 
20 : 424 (1910). 

The type collection was in very poor condition and 
neither conidiophores nor conidi were found. The 
typical lesions, normally attributable to Cercospora 
asparagi Sacc. were pr esent with immature caespitular 
stromata. The symptoms alone suggest that the 
synonymy proposed by Chupp (1954) and accepted by 
Viegas (1961) is correct. Spegazzini ' s illustration 
on the packet sho\o's caespitulose , flexuose, nodulose 
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conidiophores but no distinct scars. In fact the 
loci depicted are very similar to those found in 
Pseudocereospora . A single conidium was figured 
with a distinct thickened basal scar which is incon
sistent vith Pseudocercospora . 

Accepted ne.me:-
Cercospora asparagi Sacc . , ~dcheZia 1: 88 (1878) . 

Cercosporina asparagicoZa Speg., ibid . 
Cereospora asparagicoZa ( Speg.) Vassiljevsky 
apud Vassiljevsky & Karakulin , Fungi Imperfecti 
Parasitici. Pars. I. Hyphomycetes (!l.oscow) : 296 
(1937) . 

Material exe.mined:-
On Asparagus officinaZis , La Plata, Argentina , 

C. Spegazzini 4966, 6 !-lay 1906 , holotype C. aspara
gicoZa ex LPS ( IMI 24 7001 ) ; Boyomo , Cuba , R. Urtiaga 
954 , 14 Sept. 1967 , IMI 129568 ; Limuru, Kenya , 
N. K. Patel 3422 , Nov . 1968 , IMI 136463 ; Asparagus 
pZumosus, Ho Chung , Hong Kong , R.I. Leather CB 438 , 
13 Dec . 1966 , U!I 125811 ; Tafo , Ghana , S.J. Hughes 
1354, 18 June 1949 , U!I 39885 ; Asparagus sp . , Limbe , 
~!ala vi , W. T. H. Peregrine SIB 250 , 25 Mar. 1968, U!I 
1 32447; Malawi , M.A . Siddiqui SIB 1076, 13 J une 1970, 
IMI 149564 ; Brunei, W.T. H. Peregr ine SI B 250 , IMI 
154080 ; Ruva , Zimbab~·e, A.Rothwell ~!R 25272 , 13 Mar. 
1974 , IMI 183512 ; Salisbury , Zimbabwe , A. Rothwell 
~!R 23885 , 24 Jan. 1971 , I~rr 156389; Lusaka , Zambia, 
A. Angus M 1470 , 16 Apr. 1962 , ~J 95808; Ho Chung , 
Hong Kong , R.I. Leather CB 273 , 28 June 1966 , IMI 
122024 . 

2) C. caracaZZae Speg., An. Mus . nac . B. Aires 20: 
425 (1910). 

The type showed hypophyllous caespi tuli and 
conidiophores 50- 85 x 5- 6 m that are very geni culate 
towards the apices with many thickened scars. The 
latter were fi gured clearly by Spegazzini in illus
t rations accompanying the material but not by Chupp 
(1954) . Few conidia were pr esent: they were com-
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paratively short, ~~aline, and with the typical 
basal thickened scar, and measured up to 50 m long 
x 3. 5 m at the widest part . 

This species is a good Cercospora and previous 
mycologists have arrived at the same conclusion. 
Vassiljevsky apud Vassiljevsky & Karakulin (1937) , 
Greene (1944) , Chupp and Viegas (1945) and again 
Chupp (1954) have each independently transferred the 
name to Cercospora . The conidiophores seem to be too 
short and closely geniculate for typical C. canescens 
Ell. & ~!art. which is known from a wide host range 
vithin the Leguminosae, so for t he moment the species 
is maintained as distinct. 

Accepted name:-
Cercospora caracaLlae (Speg. ) Vassiljevsky apud 
Vassiljevsky & Karakulin, Fungi Imperfecti Para
sitici. Pars . I. Hyphomycetes (Moscow): 294 (1937). 
Cercosporina caracaUae Speg., ib·id. 
Cercospora caracaL lae ( Speg , ) Greene , Trans , Wise , 
Sci. Arts Lett . 35: 132 (1944), 
Cercospora caracaLLae (Speg . ) Chupp apud Viegas , 
BoZ. Soc. Bras. agrcm. 6: 15 (1945) . 
Cercospora caracaUae (Speg.) Chupp, A ~!onograph 
of the Fungus Genus Cercospora: 269 (1954), 

Material examined:-
On PhaseoLus caracaUa, Tucuman, Argentina, 

C. Spegazzini 4049 , 14 Apr. 1906 , holotype C. cara
caLlae ex LPS ( ll!I 120631) . 

3) C. daturicoLa Speg., An. Mus. nac. B. Aires 20: 
425 (1910) . 

The type Yas in poor condition and no intact con
idia could be found. Nevertheless, the bases were 
thickened , each with a distinctive scar. Such pieces 
of conidia that were found corresponded with 
Spegazzini ' s illustrations accompanying the type 
packet. Conidiophores were much shorter, 35- 50 m 
long , than in other conspecific material in herb. 
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LMI, and showed only 1-2 cicatrized scars. 

The name was transferred to Cercospora by 
Vassiljevsky apud Vassiljevsky & Karakulin (1937) and 
later by Ray (1944) with Cercospora abchazica Siem. in 
synonymy . Chupp (1954) accepted the conclusions of 
Ray , but the latter did not examine the holotype and 
Chupp does not state whether he did or did not. Notes 
filed with material in herb . DU by Mr. F. C. Deighton 
suggest that C. daturicoZa is scarcely distinct from 
either C. apii or C. nicotianae Ell . & Ev . 

Accepted name: -
Cercospora daturicoZa (Speg. ) Vassiljevsky apud 
Vassiljevsky & Karakulin , Fungi Imperfecti Para
sitici . Pars . I. Hyphomycetes (Moscow): 347 (1937). 
Cercosporirza daturicoZa Speg . , ibid . 
Cercosporo daturicoZa (Speg . ) Ray, MycoZogia 36 : 
175 (1944). 

Material examined:-
On Datura stramonium, La Plata , Argentina , 

C. Spegazzini 12 .774 , Apr . 1904, holotype C. daturi
coZa ex LPS ( IMI 24 7003) ; Raj pur, India , Choudhury 13, 
Dec. 1967 , IMI 132066 ; Kanpur, India, B.K. Singh , 18 
Sept. 1963 , IMI 103833 b; Datum fatuosa , Presidency 
Coll . , Calcutta, India , M. Mandal C-1306, 15 Sept. 
1967 , Dli l36o34 ; Mandalay, Burma, M. Thaung 4 , 26 

Fig. 1 . A, Cercospora caracaZZae (IMI 120631) , coni
diophcres and conidium; B, C. daturicoZa ( IMI 247003) , 
conidiophores and base of a broken conidium; C, C. 
hydrangeae (IMI 247005) , conidiophor es and conidium ; 
D, C. sphaeraZceicoZa (I~IT 247011) , coni di ophore and 
conidium; E, C. eZongata (IMI 247004) , fascicle of 
conidiophores and conidium ; F, C. tetrogoniae (D!I 
247013) , conidiophores and conidium. 
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Nov . 1971 , IMI 163008 ; Datura suaveoZens, Ibadan , 
Nigeria , A. G, Bailey 407 , 21 Nov , 19~9 , JMI 83825 ; 
Luseka , Zambia , A. Angus ~ 1455 , 15 Apr . 1962 , IMI 
95797a ; Datura sp , , Surya Binayek , Nepal , S, N. She.h 
775 , 13 Sept . 1967 , INI 132297. 

4) C, eZongata (Pk) Speg, , An, Mus . nac , B. Aires 20: 
425 (1910) . 

Conidiophores in the type were hypophyllous, fasci
culate, short, up to 55 m long , with up to 3 cica
trized seers . Conidia were hyaline , filiform , 65-130 
x 4- 4. 5 m, 3- 8 septate , each wit~ a t hickened basal 
scar .. 

The species is a typical Cercospora and was 
accepted as such ey Marchionatto (1946) , Viegas (1961) 
ano Chupp (1954) who suggested an enlarged •ynonymy , 
including Cercosporina scabiosicoZa (Rangel ) nengel 
(Cercospora scabiosicoZa Rangel) , Cercospora knautiae 
Siem, and C. dipsaci Hollos . 

Accepted name: -
Cercospora elongata Pk, Ann. Rep. N. Y. St . Mus . llat , 
Hist . 33 : 29 (1880) . 
Cercospori11a eZongata ( Pk) Speg. , ibid. 

~aterial exemined: -
On Dipsacus syZvestris, Jamesville , N. Y. , U. S.A. , 

holotype C. eZongata ex NYS (WJ 247004); Columbus , 
Ohio , U. S.A. , W, A, Kellerman , 25 July 1902 , IY.1 16358 ; 
Dipsacus fuZZorum, La Plata , Argentina , J . C. Lind
quist 26316 , 30 !tll!.r , 1955 , mr 63156 ; Dipsacus Zacill
iatus~ Paltineni , Romania, 0 . Constaninescu , 27 July 
1959 , WI 151108; Muntenie , Roman;e , T. Sevulescu & 
C, Sar.du , 29 Aug. 1931 , IJ.II 8651 (Herb. Myc. Rom. 
fasci IX no 1!43) ; 1-ioldova , Rol!ll!.nia , T, Sevulescu & 
C, Sandu , 28 Aug , 1933 , IMI 0652 (Herb . J.lyc . Rom. 
fasc . XIV no 654) . 
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5) C. hy~angeicoLa Speg, , Ann. Mus, nac, B. Aires 20 : 
426 (1910) . 

The tYIJe collection from LPS we.s e>:tremely meagre 
and poor , and the stromata found had only br oken fas 
cicles of conidiophores with no co~idia . A leter 
collection from the same locality (IMI 63155) is much 
better mater ial and shovs distinct leaf lesions , epi
phyllous fascicles of conidiophores vith cicatrized 
geniculate conidiogenous loci and hyaline filiform 
septate conidia each vith e. cicatrized scar at the 
base , This clearly places the fungus in Cercospora 
and Vassiljevsky apud Vassiljevsky & Karakulin (1937) 
actually transferred the name to this genus . Chupp 
(1954) placed the name as a synonym of Cercospora 
hy~angeae Ell. & Ev. and although he cited the tYIJe 
collection he did not state having seen it. The syn
onymy also included Cercospora hy~angeana Tharp and 
C. arborescentis Tehon & Daniels but Chupp did not 
give any explanation supporting his conclusions . 
C. hy~angeana had been transferred by Saccardo in 
Trotter (1931) to Cercosporir>.a, 

Accepted name pro tem :-
Cercospora hy~angeae Ell. & Ev ., J . Myco~ . 8: 71 
(1902) . 
Cercosporina hy~angeicoLa Speg . , ibid . 
Cercospora hy~angeicoLa (Speg , ) Vassiljevsky spud 
Vassiljevsky & Karakulin , Fungi Imper fecti Parasit
i ci . Pars . I. Ryphomycetes (~!oscow): 31'7 (1937). 

llaterial examined: -
On Hy~angea hor tensis , La Plata , Argentine. , c. 

Spegazzini 4050 , 8 May 1909 , holotYIJe C. hydrar>.geicoZa 
ex LPS (D4I 247005) ; La Pl ata , Argentina , J . C. Lind
quist 13804 , 9 l'Ay 1947 , ll!I 63155 ; Ho Chung , Hong 
Kong , R. I . Leather CB 75 , 18 Feb, 1966 , I~ 118490; 
Hy~gea macrophyZZa, Sabab , Halaysia , P, S .~1 . Lju PP 
1319/60, 1973, I~ 175770; Hydrangea opu~oides, Njala , 
Sierra Leone , F, C, Deight on M 665 , 7 Dec . 1934 , IMI 
8441 ; Njala , Sierra Leone , F . C. Deighton M 2289 , 17 
May 1940 , IMI 8442 ; Hy~angea angustisepa~a. Sozan , 
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Formosa_. w. Yamamoto, 3 Nov . 1933, IMI 8451; Hy<b>angea 
sp . , Lake Gdns , Kuala Lwnpcr , 1-ial.aysia , A. Johnston 
303, 18 Mar . 1949 , TI-11 356o7 ; Brunei , W. T. I! . Peregrine 
SIB 74 , 1970 , IMI 150101; Zimbabwe , A. Rothwell MR 
12847 , 1955, IMI 59541; Ibadan , Niger ia , A. G. Bailey 
513, 28 Apr . 196o , IMI 83818; N. Borneo , T. H. Williams 
PP 120/6o , 1961 , IMI 86630 ; Salisbury , Zimbabwe , 
A. Rothwell MR 18200 , 15 Jan . 1963, IMI 98928c . 

6) C. jatrophicoZa Speg. , Ann. Mus . nac. B. Aires 20: 
426 (1910) . 

No fungus corresponding to Spegazzini' s description 
•as found on the holotype collection , and since hi s 
illustration ' s on the packet neither sha-• prominent 
cicatrized scars on the conidiopboret nor on the 
bases of the conidia it i s difficult to assess if this 
species belongs in Cercospora or one of i t s •egregates . 

Chupp (1954) transferred the name to Cercospora 
and kept the species distinct from C. jatrophae Atk . 
and C. jatropharum Speg. , but he had not seen the 
holotype end therefore based his account on a speci
men identified as the species from Texas , U. S. A. 
Cercospora jatrophae- curcas Yen has already teen trans
ferred to Pseudocercospora, and mater ial in herb . IMI 
indicates that C, jatropharum belongs in the same 
genus . A true Cercospora on Jatropha gossyp-~ifoZia 
(IMI 149467) is kno~~ to occur in Venezuela so it is 
quite possible that Spegazzini ' s species may be either 
a Cercospora or a Pseudocercospora . 

Material examined: -
On Jatropha macrocarpa , Tucwnan , Argentina , C. Speg

ezzini 4766, 11 Apr . 1906 , holotype C. jatrophicoZa 
ex LPS (IMI 247006) . 

7) C. mate Speg. , An. Mus . nac . B. Aires 20: 426 (1910) , 

When Spegazzini intr oduced this name two collections 
wer e cited, one from San Ignacio by J . Torre and the 
other from Santa Ana by B. Zamboni . Torre ' s collection 



211 

bas been examined and iufortunately no fungus corr e
sponding to the Spegazzini account was found on it . 
Even though it is labelled ' ~ipo ' on the packet it 
see~s inadvisable to select t hi s a lectotype collect
ion for the species . The Zamboni collection has not 
been seen but if it is fertile and corresoonds t o 
£pegazzini ' s account it would provide a s~table 
l ectotype collection , 

Spegazzini ' s illustration• in the packet show 
consistently curved coni dia that are 2- 3 septate , 
tapered towards the apices , apparentl y unthickened and 
not necessarily truncate at the bases . Conidiomete 
are pulvinate and superficial with s i mple conidiophores 
lacking geniculations and producing apical conidia. 
Tbi s 1'\msus do~s not appear t o be correctly placed in 
Cereospora but lack of n:cre detailed information pr e
clud.es a more confident identification . Marchionatto 
(1946) did r.ot examine either syntype but t ransferred 
tte name to Cercospora and maintained it separate from 
Ce1>cospora ilicicoZa ~!aubl. ( syn. Cerc(lsporina 
iZicicoZa (Meubl.) Sac c . ) which produces silllilar SYt!IP
toms but larger conidiophor es and conidia , Chupp 
(1954) al so separated the species by differences in 
sizes of the stromata . 

Until such time as the species is lectotypified 
the name remains of doubtful application . 

Materiel examined:-
On IZex paraginayer>.JJis , Nisiones , San Agnacio , 

Argentina , J , Torre , July 1908 , ex LPS (U!I 247007) . 

8) C. physaZidicoZa Speg, , An . Mus . nac. B. Aires 20 : 
427 (1910) . 

llo mature conidia wer e fo1:0d on the t ype , only long 
conidiophores which have 1- 3 cicatrized seers and are 
geniculate in the way that true Cercospora species are 
known to be . Spegezzini ' s i llustrations with the 
specimen shm.- 2- 4 sept at e conidia but wit h no notice-
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able scar at the bnse . 

Vnssiljevs~.y npud Vnss iljevs~.y & Karakulin (1937) 
transferred the n~e of the species to Cercospora 
but in doing so rra.de a later hot:onyll! of C. pl•ysaLidi
co~ Ell . & Ba r th . (as ' physali cola ', Ellis & Bar th
olome~ , 189() ar.d C. physalidicola EFeg. (Spegazzini , 
1899) . Cercospora ph~salidis Ell . is accepted by 
Viegas (19~6) , Chupp (!954 and i n her b , l~IT as the 
name for t he co~on species o . Physalis ~hich is of 
world-wide distr ibution . Cercospora phyeaZidicola 
Ell . & lle.rtr . was treated as a synonym by bot h auth
ors. Cercospora physaLidis Ell , was t rans fer r ed t o 
Cercosporina by both Spegazzi ni (1910) and ~!iura 
(1928 ) and distinguished f r om C~rcospcrina physalidi
co~ by Spegazzini (1910) who considered all dimen
sions of t he two species t o be different . I f C. 
physaUC.icola is indeed a true Cercospora , as seems 
likely , then it re quires a ne"• nrur.e because tl:e 
epithet ' phyealidicola' is pre-empted in Cercospo~ . 
If it is not distinct from C. physalidis then it 
becon!.es a synonym of the l atter nD.I:le . A more comp
l et e type study i s r equired to elucidate the position . 

~!at erial examined:-
On Physali s viscosa , Harmel , B. Ai r es , Argenti na , 

c. Spegazzini 12517 , 16 May 1905 , holotype c. physal
idicola ex LPS (IMI 247008). 

9 ) C. ricine l la (Sacc . & Ber k . ) Epeg . , An. ~~s . naa. 
B. Aires 20: 429 (1910) . 

Thi s s pecies i s well- documented by Chupp (1954 ) who 
accepted the fungus in Cercospora and suggested a 
synol'l;yl!:y based on type studi es . Cercospol1Q r i cini 
Speg. and C. albido-macu~ns Wint . were i ncluded as 
synonyms . Chupp noted t hat the species was r ecor ded 
from nearly every par t of the wor ld vhere the host is 
gro-wn . 

Examination of the type shows tr.at the fungus i s 



correctly placed in Cercospora . 
Accepted name :-
Cercospora ricine~~a Sacc . & Eerk. , Atti Ist . 
Ven. Sci . Lett. Art . 3 : 721 ( 1885) . 
Cercoeporina ricine~~a (Sacc . & Berk . ) S~eg . , 
ibid . 

t-1aterial examined: -
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On Ricinus communis , Logan , Qd , Australia , 1883 , 
herb . B. Scortichini , holotype C. ricine~~ ex FAD 
(DU 247009) ; 70 collections in nu on Ricinus 
communis from Barbados , Haiti , Jamaica , Trinidad, 
Dominica, Cuba , Venezuela , Sudan , Ghana , Kenya , 
Nigeria , Zambia , Uganda , Malawi , Sierra Leone , 
Tanzania , Ethiopia , Yemen , 1<1auritius , Sri Lanka , 
India , Pakistan, Nepal , Papua New Guinea , Burca , 
Malaysia , New Caledonia , \\' . Samoa , Sarawal<: , Formosa . 

10) C. sensitivae Speg. , An. Mus . nac . B. Aires 20 : 
427 (1910) . 

The holotype did not bear any fungus corresponding 
to the original description , Spegazzini's illustra
tions on the packe shov acicular , curved, guttulate , 
septate conidia lacking any definite scar at the base . 
The conidiophores are quite anomalous . Grouped in 
pulvinat e masses , they are unequally l septate , the 
lower cell smaller than the upper one , obovoid and 
ottuse at the apex. Conidia are shown ~oveloping 
singly from the tips of the conidiophores . Such 
illustrations suggest that the species u.ay be based 
on discordant elements , the described conidia belong
ing to one species ar.d the conidioptores to another . 

Chupp (1954) cid not study the holotype , but, 
based on examination of a collection from Columbia 
which agreed with Spegazz.ini ' s account he transferred 
the name of the &pecies to Cercoapora and this wes 
later eccepted by Viegas (1961) . In C. pudicae Yen 
(syn . Ramularia mimosae Stev . & Dalbey) the conidio-
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phores are short and appar ently simi l ar to those in 
C. sensitit>ae but the species is a good Cercospora 
.,•ith cicatrized , geniculate scars , and had these been 
present in C. sensitivae Spegazzini would most surely 
have illustrated t hem . 

It see~s quite possible that the species is 
based on discordant elements but since the holotype 
is too poor to confirm this , the name is treated as 
a nomen dubium . 

J.~at erial examined:-

On Mimosa sens1:tiva, Salta , Oran , Argentina , C. 
Spegazzini 12499 , Jan , 1906 , holotype of C. sensitivae 
ex LPS (IMI 24 7010). 

11 ) C. sphaeraZceicoZa Speg., An . Mu s. nac . B. Air es 
20 : 427 (1910) . 

The holot ype bore very little of the fungus but 
it was possj ble to confirm that the species belongs 
in CercospOl'a. fl£>st conidiophores \.rer e effete but 
they showed cicatr izee , geniculate scars typical of 
the genus . A single separate conidiophore ~easured 
l LO m long x 5 m wide , 1- 2 septate and had 4 scars . 
One conidium was found . I t vas 78 x 4 m, 9 septate , 
hyaline , fi l iform, tapered to an acute apex and with 
a cicatrized s car at t he base . Chupp (1954) trans
fe rred the name of the species to Cercospora . This 
was accept ed by Viegas (1961) and confirmed in thi s 
st udy . 

Accepted name :-
Cercospora sphae1•aZceicoZa ( Speg . ) Chupp , A Hone
graph of the Fungus Genus Cercospor a: 377 (1954) , 
Cercospori~A sphaeraZceicoZa Speg. , ibid. 

v~terial examined: -

On Spr~eraZcea patagonica, La Plata, Argentina , 
5 Nov . 1904 , C. Spegazzini 4051 , holot ype of C. 
sphaera Zceico Za ex LPS ( IJ.!I 24 7011) • 
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12) C. stenoLobiicoLa Speg. , An. Mu s. nac . B. Aires 
20: 428 (1910) . 

No fungus corresponding t o t he original account 
was found on the holotype but Spegazzi ni ' s illustra
tions on the packet show long denticulate to geni
culate olive brown conidiophores and hyal ine , sept
ate , guttulate conidia tapered to the apices . 
Neither conidiophor es nor conidia are illustrated 
~~th cicatrized s cars . This combination of features 
makes it difficult to place the species in either 
Cercospora or Pseudocercospora . 

Chupp (1954) transferred the name of the species 
to Cercospora and although he does r eport having 
examined the type it is not clear if his description 
is based on that collection or others ment ioned as 
origi nating from Argentina and Venezuela . 

Of the similar fungi known on Tecom ( syn . 
Stenolobiwn) in herb . U!I , Cercospora sordida Sacc . 
has been transferred to Pseudoseptor ia by Deighton 
(1976) , Cercospora tecomicola Yen belongs more 
correctly i n Cercoseptoria Petrak , and Cercospora 
tecome Chupp & Viegas remains an acceptable species 
of Cercospora . If Chupp is correct in placing C. 
stenolobii cola in Cercospora, it must be very close 
indeed to C. tecomoe, and if t he two fung i pr ove t o 
be the same then the epit het 1stenolobiico La ' has 
priority . 

Accepted name :-
Cercospora stenowbiicoZa ( Speg. ) Chupp , A Hone
graph of the Fungus Genus Cer cospora: 88 (1954) . 
Cercosporina stenolobiicoZa Speg., ibid. 

Material examined:-

On StenoZobium stans ("Tecom stans ) , Tucuma.n , 
Argentina , 13 Apr . 1906 , C. Spegazzini 4045 , bolo
type c. stenoZobiicoLa ex LPS ( IMI 247012) . 
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13) C. tetraganiae Speg., An. Mus , nac. B. Aires 20: 
429 (1910 ) ' 

The type showed epiphyllous caespituli and fairly 
short conidiophores , up to l10 m long x 3. 5- 4 tr. 

vide , that are geniculate towards the apices vith 
2- 4 cicatrized scars . The fili forlll hyaline , tapered 
conidia are 4-5 septate , each vitt a cicatrized 
basal sc8.l· . These observe.tions are in accor d \,;ith 
tte original account and the illustration on the 
holotype packet and place the fungus in Cercospora . 

The nwe of this species has been t1·ansferred 
separately t o Cercospora by Vnssiljevsy~ apud Vassil
jevsky & Karakulin (19 7) , Chupp apud Viegas (1945 ) 
and Chupp (1954) . Notes filed witt material i n 
herb. IMI by Mr . Deighton suggest that if t his 
species is to be ke~t distinct from C. apii then 
C. tetragoniae is its correct name . 

Accepted nwr,e:-
Cercospora tetragoniae ( Speg. ) Vassi1jevsky apud 
Vassiljevsky & Karakulin, Fungi Imperfecti Para
sitici , Pars , I . Hyphom;ycetes (t-'.oscov ) : 2a (1937) . 
Cercosporina tetragoniae Speg. , ibid . 
Cercospora tetrago>~iae ( Speg. ) Ch1.."PP spud Viegas , 
BoZ . Soc . Bras . agron . 8 : 54 (194 5) . 
Cercospora tetragoniae (Speg, ) Ch1..pp, A Monograph 
of the Fungus Genus Cercospora: 27 (1954) . 

PAterial examined:-

On Tetragonia expa~~a, La Plata, Argentina, C. 
Spegazzini 16153, 18 Nov . 1909 , holotype C. tetragoniae 
ex LPS (IV~ 247013) ; Brunei , W.T. R, Per egrine SIB 
1016, 1972 , HU 167100 ; Njala , Sierra Leone , F. C. 
Deighton 1-1 2715 , 3 June 1949 , I~:J 37285 ; Cameron 
Highlands , ll.alaya , A, Johnston 372 , 21 July 1949 , 
!1.:1 37788 ; Lyamungu, l'oshi , Tanzania , B. B. Wallace , 
Jan . 1945 , I!a 1269 ; Nairobi , Kenya , R, M. Nattr ass 
1683, Dec , 1951, IKI 78907 ; Namaler e , Y~paln, Uganda , 
C. L.A. Leakey 00697 , Apr . 1963 , Im 102828 ; CholllB , 
Zal:lbie. , E. A. P.iley 53e , 18 Dec . 1951. , WI 59203 . 
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ABSTRACT 

Myrothecium ~ anam . - sp. nov. is 6escribed f r om 
the calcified gree n alga ~ f rom Tonga . 

I NTRODUCTION 

While vis i ting t he island o f Lifuka in t he Kingdom of 
Tonga, one of us (B. K. ) r ecently collected a dead thallus of 
a siphonaceous chl orophyte Halimeda sp. which bor e 
conidiomata of a species of Myrothecium. Comparison with 
the other species o f Myrothecium has shown it to be a new 
species. 

TAXONOMIC PART 

Tulloch ( 1972) acce pted 13 anamorph- species in t he 
anamorph- genus Myrothecium Tode ex Fries. The genus is 
character izPd by setose or non- setose 11 •••• c upulate , 
spor odochial o r synnematal . ... " conidiomata with a palisade 
of conidiopho r es te rmi nating i n a dense hyme nium of 
" .... hyaline or darkened .... " phial ides. The hymenium is 
o ft en bordered by a slightly to strongly involute margin 
composed of branched, septate , straight or slightly coiled, 
smooth-walled to roughened, septate hyphae. The s ubhymenium 
may be either~~ or~~ and may 
ari se f r om a basal str oma of ~ ~- The hyali ne 
to pale g r een conidia (dark gr een to black in mass) vary i n 
shape from "ellipsoid " to " rod- shaped " a nd a r e either 
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smooth- walled or may bear striations. In some species, the 
conidia bear mucilaginous apical appendages (Thompson & 
Simmens 1962, Tulloch 1972). 

Species of Myrothecium have been recov e r ed f r om soil 
(Barron 1968) and from many plant species (Tulloch 1972). 
This is the first report of a Myrothecium sp . occurring on 
an alga. We were able to isolate the fungus in pure 
culture; loosely organized but otherwise character~stic 
conidiomata develop a fter approximately 15 days at 2ij C on 
PDA. 

Myrothecium ~ Kendr ick , OiCosmo & Michael ides 
.a.n.em . -§.Q • D.QY • 

Hyphae immer sae, ramosae 1 septa tae 1 hyalinae 1 laevi
gatae1 2-3 . 5 JJm lat. 

Conidiomata sporodochia, dissita vel gregaria , 
irregula r ia, ebr unea, 60- 300 JJID lat. Margo involuta 
10- 15 .um lat., bene evoluta ex textur a i ntricata orientes ex 
hyphae spirales convolutas ostendentes 1 ramosae 1 se ptatae , 
hyalinae, verruculosae. Subhymenium ex texturam porrectam 
hyalinis facientibus, mutatum versus partem f'ertilem in 
texturam intricatam; stroma basale non bene evolutis ex 
textur a angular is orientes. Conidiophor ae ex textura 
intracata orientes, ramosae 1 septatae 1 hyalinae, laevigatae , 
80- 100 x 2.5- 3 ( - 3.5) )Jm. Cellulae conidiogenae phialides, 
subcylind r icae, pallide viridi, ver ruculosae, 9- 17 x 1.5- 2.5 
( - 3) ( X=1 3x2) J,llll, coll i bene evolutae. Conidia blastico
phial idica oblonga vel ellipsoidea 1 ad apicem truncata 1 ad 
basim decrescentia et truncata 1 5- 7 x 2( - 2.5) Ci=6x2 ) JJ!Di 
ratio mediano long./lat. = 3 :1, in masse nigr a . 

My r othecium ~Kendrick, DiCosmo & Michaelides 
anam. - sp . nov. Figs. 1- 10 

Immersed myce lium composed of branched, septate, 
hyaline, smooth- walled hyphae 2- 3 . 5 .um diam. 

Figs. 1-10. Hyrothecium ~. 1. Habit on ~ 
sp. x 5. 2 . Conidiomata from r ec tangle in Fi g . 1; arrow 
indicates fringe of marginal hyphae . X25. 3 . Vertica l 
section of conidioma. X300. 4. Tissue types of the 
conidioma. X480 (see text). 5. Detail of base of conidioma, 
arrowhead indicates the~~- X1200. 
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Conidiomata sporodochial, scattered to gregarious, 
irregular in outline, 60- 300 IJ.ID diam. Margin well 
developed , slightly invol ute , of~~~ 10-1 5um 
wide, composed of branched, septate, hyaline, verruculose, 
loosely coiled and twisted hyphae. Subhymenium of hyaline 
ill1.!.u:a ~ above becoming hyaline ~ ~ 
below ultimately resting on a poorly developed basal stroma 
of ll.iW!Di ~ (Figs. 3- 5). Conidiophores a r ising 
from the subhymenium, branched, septate, hyaline, smooth
·-alled , 80- 100 x 2.5- 3 ( - 3.5) ))Ill tenninating in a dense 
conidial hymenium. Conidiogenous cells phial ides , 
subcylindrical , pale green, verruculose, 9-1 7 x 1. 5- 2.5 ( - 3) 
(i= 13x2) um, with a prominent cellarette. Conidia blastic
phialidic , oblong- ellipsoid, apex truncate, base constricted 
and truncate , pale green, smooth- walled , 5- 7 x 2( - 2.5) 
( i:6x2) pm, mean length/width ratio: 3: 1, collecting in 
blackish masses. 

Habitat: on calcified portions of a dead thallus of 
~sp. 

Specimen examined: Holotype, DAOM 17676~ , B. Kend r ick 1 

Pangai, Lifuka, Ha'apai Group, Kingdom of Tonga, 1980- V-1; 
WAT, microscopic pr e parat ions derived from holotype; WAT, 
c ultures on PDA and Sabouraud • s nutrient agar derived from 
conidial inoculations from holotype. 

Myrothecium ~ is similar in morphology to .M.. 
~ (Corda) Sacc. 1 1:1. ~ Tode ex Fries and 11· 
verruca ria ( Al b. & Schw. ) Ditm. ex Fr., but easily 
distinguished from all three of these. The conidial walls 
of J1. ~ lack the dark longitudinal striations 
characteristic of 1:1. ~- Conidia of tt.. ~ also 
lack the mucilaginous apical appendage seen in H· 
yerrucaria. 1:1 • .l:.2..l:.i.5!l is most similar to 1:1· ~i 
however the " .... rod shaped or narrowly ellipsoid, rarely 
slightly ovoid .... " conidia (Tulloch 1972) of 1:1· .l:.2..l:.i.5!l a r e 
easil y disti nguished from the oblong- elli psoid conidia with 
truncate bases and apices of _tl. ~- In addition , the 
marginal hyphae of 1:1- .l:.2..l:.i.5!l are smooth-walled, while those 
of 1:1. ~ are verruculose. 

Figs. 6-10. 6. Vertical section of conidioma x~80. 
7. Marginal hyphae. X1200. 8 . Conidiogenous cells, a r rows 
indicate cella rettes. X2000. 9. Conidia. X1200 . 
10 . Conidia X2000. 
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NOTES ON PSEUDOCOLUS FUSIFORMIS 

RICHARD L. BLANTON! AND WILLIAM R. BURK 2 

Oepal"tment of Botany 1 and John N. Couch Lib:ral"y 2 

Ur~iveroity of No l' th Carool.ina 
Chapel Hi'H ~ No r th Cal'oz..ina 2?514 USA 

Until recently, Pss udoooluB f usifo 1'mi.s (Ed. Fische r) 
Lloyd has been encountered rarely, a nd then, only in few 
nwnbers. Blanton ( 1976) reported large numbers of basidi
ocarps in the Chapel Hill (Orange Co., North Carolina) area 
in the fall of 1975. Each successive fall in Chapel Hi ll, 
P. f usi f ormi.s has reappeared with an extended range a nd in 
greater numbers until the fall of 1979, when more than 1,000 
sporocarps appeared. Such a large number of .fruiting bodies 
collected in one location is not hitherto known f r om the 
literature . Previous descriptions of collections were based 
upon one to a few dozen specimens . The large number of 
fruiting bodies permitted a re- examination of measurements 
and characteristics of this stinkhorn. The taxonomy of the 
Phallales in general and the Clathraceae in particular is in 
a confused state because of t he lack of specimens and 
deve l opmental studies. Large fruitings such as this one 
provide the opportunity to study the variability i n the 
species and, in this case , reaffirmed the reduction to 
synonymy of eight of the specific names suggested for t he 
genus (Blanton, 1976; Burk, 19 78). This paper compares the 
measurements of the latest collection to those describe d i n 
the lite r ature, extends the synonymy, expands the distribu
tion, and discusses the ecology of P. fuDi { o rmie . Speci
me ns are deposited in MICH, NCU and NY. • 

In late September to October 1979, P. fu.oi f ormie 
appeared in several sites of the North Carolina Botani cal 
Garden in Chapel Hill. A total of 940 basidiocarps and 
about 250 eggs were collected and preserved. Two hundred 
and fifty fresh , mature basidiocarps in excellent condition 
were measured to determine arm length, stipe length, and 
total length. In addition , the number of arms in the 
receptacle was noted and the ratio of arm t o stipe length 
was calcula ted. Summary s t atistics of the basidioc arps' 
dimensions are presented in Table I , Part A. This collec
tion will here after be referred to as the NC collection . 

*Abbreviations from: P.K. Holmgren & \-1, Keuken. Index 
herbariorum: Part 1, The he rbaria of the world. 6th ed. 
Oosthoek, Scheltema & Uolkema , Utrecht; 1974. vii, 397 p. 
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Table I. North carolina Collection Measurements of Pssudocol.ue fusifo:rm i. s 

Range He an Standard Deviation 

Basidiocarps ( 250 specimens) 

Total Length 32-90 rrrn 51.8 nun !:. 10. 2 mrn 

Stipe Le ngth 3-31 rml 12 . 7 mm ! 4 .9 1M\ 

Arm Length 22-66 nm 39.2 mm ! 8. 5 

Arm/Stipe 1-13 3.6 ! 1.7 
Ratio 

Spores ( 500 spores; 10 each from 50 specimens) 

Width (1.08-)1.44-1.80(-2.16) om 1. 69 pm ! 0.18 lJ m 

Lenqth (3.24-)3.60-4.32(-5.04) om 4.00 )Jm ! 0 . 89 urn 

Length/Width (1.6-)1.8-3(-4.7) 2. 4 ! 0.13 
Ratio 

N 

'" "' 
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Fertile glebal samples from fifty dried basidiocarps 
were mounted in water and examined with a lOOX oil immer
sion objective . Ten spores from each sample were measured. 
The ratio of spore leng th to spore width was ca l culated. 
These measurements and calculations are sununarized in 
Table I, Part B. 

The first report of P. fusifo romis (cited as Coluo 
f woi f ormis ) in the literature was by Eduard Fischer (1890). 
Since then there have been over 40 publishe d papers report
inq occurrences of this clathroid. The most significant 
of these reports a r e surrmarized in Table II. Table II 
includes the name us ed by the author (there have been 13 
synonyms for P. {u11i [o rmis ) , the measurements (when cited) 
for number of arms , arm length, stipe length, total basidi
ocarp length, volva color and dimensions, clnd spore dimen
sions and cites the r eference. Site of occurrence and the 
nature of the substrate are also included. This information 
is included here not only to compare the NC col l ection to 
those in the literature , but also to provide workers 
interested in the species with co llection information that 
is often difficult to find. 

Measurements from the NC collection as summarized i n 
Table I did not differ significantly from those reported 
in the lite rature (Table II). Pst~udoool uo j'&J.oifo rmis has 
commonly been reported to have three arms and occasionally 
as many as six; of t he 250 specimens counted from the NC 
collection 45 had four arms . The arm length to stipe length 
r atio is an interesting measurement since it has been cited 
to distinguish species in the genus (Cunningham, 1942). 
Clearly the ratio is variable from the arms and stipe being 
equal in l e ngth to the arms being 13 times as long as the 
stipe. Blanton (1976) reported specimens with a stipe 
longer than the a.rms. From the large NC population i t is 
clear that this cha.ractcr i s not valid for distinguishing 
species. The color of the l!lrms in the NC collection was 
generally light reddish-orange. Recently, bl!lsidiocl!lrps of 
this clathroid have been collected during t he summe r in 
Chl!lpel Hill. These basidiocarps tended to be smaller and 
more intense reddish- orange. 

Sporocarps of P. fusifor-mi.s usually bear three to four 
arms. However , in the fall of 1979, a small collection 
from a yard in Chape l Hill, NC, yielded two specimens with 
two arms (Fig. 1 ) . The arms were united apically, but 
basally the stipe was reduced to a short collar of tissue . 
Anomolous fruiting bodi es growing on bamboo in Japan were 
reported by Endo & Yokoyama (1935) . A few specimens had 
five or six arms, while others had two stipes. 

Spore measurements may also be highly variable . The NC 
collection spor e dimensions are similar to those in the 
literature. Only P. qa roiae (M~ll.) Lloyd has a lowe r limit 
spore width as narrow as that of the NC collection . The 
spores of P. f usi f ormia are most often cited as elliptical. 
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2cm 

Fi gure 1 . Two-armed s pecime n o f P . fuoifol'mis . 

The NC fruiting of P . fusifor-mis occurred in three 
habita t s : in the open on old woodchip mulch and thick 
grass, in a deciduous forest along paths on humus , and i n 
the open in gardens o n leaf mulch and humus . Jrotost of the 
basidiocarps were collected from the open area where f ruit
ing was caespitose. In the forest the basidiocarps were 
solitary to scattered , and in the garden solito~try and very 
large. 

Growing in association with the caespi t ose population 
on wood chip mu l c h was a l arge popul ation of Cyathue 
stsrcor~us (Schw. ) DeToni. Recently Flegler (1979) has 
success f ully cu~tured c. s to J' COJ"ous . Since both of these 
Gasteromycetes were found growing o n the same substrate , 
it seemed possible that the C. s tercoJ•eus medium could be 
used to cultivate P. fu.si f o rmio . Attempts to maintain a 
tissue c ulture to start s uc h a cul tu r e failed as did 
attempts to cultivate the mycelium in a crude soil culture . 

Previous collections of P. fu si f o rmis have been made 
in simi l ar habitats and substr.ltes to this NC collection , 
but during the summer as well as the fall. In Chapel Hill, 
this species was collected in July 1980 , the first recorded 
summer occurrence . One basidiocarp appeared on an old , 
we ll- rotted tree s tump about 30 em off the ground . In 
19 77 , Or . L. F . Grand (personal communication) found eight 
three- a r med specimens of P. fu.si[o rmio o n rotted yellow 
poplar l ogs in Chatham Co . , North Carolina . Table II 
summarizes the da t es of occurr ence , habitats , associations , 
a nd substrates of ma ny of the repor t ed Ps eu.docolus spp . 
frui tings . 

Figure 2 shows the sites of occur r ence of P. f u.si f ormi s 
as reported by Burk (1976 , 1978) . To t he cited stations 
two should be added : No rth Vietnam (Kiet, 1975 ; ci t ed as 
Ant;w .rus jauanicus (Penz . ) G. H. Cunn . J a nd Alabama (Parker 
& J e nk ins , 1979 ; cited as Clath r us columnatus ) . 
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To the synonyms listed by Blanton {1976) and Burk 
(1978) should be added: 

• Poflu.docoZ. us javanicus f. schsZ.Z..nbBrgiaB Ito ' !maL 
Trans. Sapporo Nat. Hist. Soc. 15: 3. 

This name is reduced to synonymy based upon the literature 
description in whic h the authors stated that their form 
differs only in color from Cotws soheZZ..nbergias Sumst . , a 
synonym of P. fu.siformis . In this species color varies 
from yellow to orange-red; therefore the fact that part of 
the Ito and Imai population has maize-yellow arms does not 
jus t ify the establishment of a new form. 
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rH"':EE ~ oJ S~TI O:"\ S I~\ Til£ GF.:\1Uii :\' J\ ~l1\TOLCNA 
A!\"D A DESCR.I PTI O:"\ OF' A ~ .... .; T10P f CAL <;P':!X: f ES 

by 

G;~st6n !lJzmcin 
Escue l n '\'actonnl de Cicnc i..1 s Bi ol 6r,tc.1s 

I nstitute Pol it6cntco :-:acion.11 
NC'x t co , n . F . 

Naemato l oma Karsten according co Sinr;cr ( 1975) hAS M 

subce llu l a r hypoderm tun wi th subg l obose hy[')h.1e .md usually 
chrysocystid t a \.o•i.th :\ yellO\,. or h y a l inc hygh l y refractive 
amorphous cent ra l body (observed in KOf l or Nlf40U sol u 
tions). The spores a t'e nener.1lly sube ll i pt ic ;~.nd mcllcous 
or yellowi sh brown . 

Singer (19 75 ) considered Psilocvbe ( Fr .) Kumm. di f 
fere n t from ~~ becnusc its hypodermi:...tm i s not 
well d i.ffe rent i a t ed and never s ubcellul ar , and chrysocys
ttd t a may or may not be p resent . Strophar i. a ( Fr . ) Qu~H . 
has chrysocyst t dta , hut di f fer s from Naemat~ in that 
l.t lac ks a subcellul ar hypodermi.um and has :m annulate 
s tt.pe (Naemato l oma t. s not annul a te). Smith (1.979) consi -

~~~:d Q~~~=~ (~88~) s:~~r~o~~t.S!;!~c§~~o~~~:ia ~ n~~i t~~!~~-
and ~~ t n the genera Geophtl a or OrvophU a . 

Ho,.,.cver t.n studyt. ns Pstlocvbe ( a recen t l y compl e t e d 
monog r aph) this <1uthor fo~ypodermtum subcellular 
t.n s ome species and wi th e l ongat ed hyphae l.n othe r s . On 
the other hand , t ak ing t.n to const derat t. on tha t Ar;aricus 
sguamy su s Pers . ex Fr ., because it l Acks of chrysocyill
dl. a , ons i.de rec1 by Orton ( 1.969) to be a Ps t.locybe tn 
sp t. te o f its subce llu l a r hypodermt um , a nd a l so t a king tn 
cons i de r a tion t ha t s eve r a l speci es of Ps ilocybe wtthout 
chrysocysttdi.a have a subcellular hypodemtum, e. g ., p. 
hOQSSh agentt He l.m, f· uxpanupensis Guzm.~n . f · ~tlln£
sa Clet. , p, copr orhi.l.A ( But t. e x F'r . ) Kumm . , and p . nt ro 
DFunne.:t (Lasch ) Gln ., this nu thor con s iders that the-
~re o f t he hypodenntum i s not a valid character to 
fiepara te Pstl ocvbc f rom ~aemil to l oma , but the p r esence or 
absence o f chrysocyst i d i a i s ,, valid f eature to serarnt e 
both genera . Accord i ng l y , ~ l i'\cks chrysocystid i n , 
with or "'' ithout a subcellul a r hypoderm t. um: thus , <t ll spe 
cies of Ps iloc vbe \d.th chcysocyst i.d i a ( St neer , 19 75) arn 
e xc l uded . 

Si nger (1 97 3; 1975) pl aced those speci es o f Psi.locvbe 
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"'i t:h chryso<'V!'t:i.d l n ln the Cicct l n '::hrvr.oC\'StidL:1 t nc <;tne, ., 
of \\tli.ch !!- chn·~oC\'Stldiat:t Sing . i s the ty c . Bu t , hi s 
ilUthor h:-tS found th:tt the C\'[1C of P · chrvSOC\'Stidln i1 from 
Bol ivtn ( ,, c SA ::'C) h:!to: tvflic:, , chryS cystid i il ~enm.· 
t nc l usion , and t h;1~ snr 1. subollt..ntt.C' ;me! pal e 
bro .... ntsh snore:; . Thr h)'nodcmlum t ~ not subcrl lu l ;~r ;md 
the habitat ts l i {~r. t. co lous . SeCilU!ie or these features , thi s 
author considers the species a PhoU.ota, but since there i s 
o n l y one small specimen not so "-ill preserved and without a 

~~~~~d~~l~t a i1~~~~~~~~ · s~!~l~~~be rhrvsocystidint;~ <;i n& · t. s 

I n the oresen oaper the genus '\Aematol omn i s const~c
red to be chO'lr,,ctert. zec' by chrvsor,· s~yaTtne cystidL1 
with hyal inc , op.1queo or yc llO\.-t.sh ;:l!Tiorphous or strL'\te 
s ranu l ,,r c-ontents , or vcl l O\>.' cyst:\.cl t n wtt:h opnquc cont:ent:s) 
;'\nc1 ,, suhcellu l nr hynodcnn l. ur.t or n hyt>od~rmi.um \11 \. th elon
~nt:ed hvphne. 

~"',m\.th (1 951) di.v\.deC Sacmat:ol or:ltt l.nto only t~>'O sec
tions · Tenncta and Fascicul ar t a . fiot:h havr a subce llular , 
d \. f fere~ hypodf'rm l..um , and yf' ll t>\1.' t:o o runsc- b ro\>.n 
n\.gmcnt: l.ncrustecl hyphAl \alll s . The chrysocystl.~l.a nrc 
common in nll the "Jpccl.cs . <i 1. n1Jer (19 7S) d i. v'lded -.:nem~to l o 
mA i.nt:o f our scct:i.ons· ~cct:. :'\nematol oma , <)cc-t. VMO'loma 
CirnG ·, C::ect . St:rooho l om.:t <; t. ns •• nnd c;ec t . Ps t.l ocVb'IOtd'C'S 
<;tn& •, of whi ch 'iect . Strorhol omn Sin£ · i s t:h on l y one 

~~ t~~~t t~~;Y:~~~~~;~i~i.~. s:C~{~~ .,~o~~~~~~n~~ ~~ . Jr~~~~ ~ 
(1969 ) P's tlocvbe Sect . 59urunosne Orton , \>.•lth ~t.locvbe 
s gu.::unosa re r s. ex F'r . ) Or ton as the type . 

The Scct l.ons of Xnem nt:o l oma acceptecl l. n t hts repor t: 
nrc: C)ect . Naemat o t omi'\ ( \>.• i th '\. sub l ate rtum ( Fr . ) K.:t r st . 
as t he type ) , sect: . Cv;tno l omn- S i. ne · ( wi t h £!· popperL:mum 
<; t.n~; . as the type ) , ""2 o:;ect . rsi.locvboides <iinc . ( \>.·ith -.: . 
d i. spersum ·arst . ns the type) . -

But l.n order to trent those speci es of ~ \>.•i.th 
chrysocvst i d i.n l.n the r.enus :'\aema t o l oma three new sect i.ons 
i. n 1'\a.ematol omn. , t\>.'0 o f them ,,·i.thout a subcellular hypoder
mi. um , nre de scr i.bed bel ow. 

'Sec t . :\Pocal edonl:te f"A zz:nan , sect: . nov . 

Chrysocyst i.d t is , hypodermic subcc l l u l oso ve l hyph<t
rum r>ara l l cte . <)po r t s rhombe l. s . C:terul cscentes . Typus· 
~~ neocal edon \.ca ( Ou7.miin L i-lorak ) Gu7.mfln . 

On l y two specl.cs are r l aced in thts sectl.on: 

~aemntoloma neoc ;:tl cdon l ca ( Guzman E.. Horak) 'l.Jzm<in , 
comb. nov . , .. rs l locvbe neocnl edoni. c.:t OJ?.m;ln & Horak , 
<;vdoKi. . ., 31 · 53~pccrcs-~nl y from '\cw Ca l edo
nt., (::)J.i'..m6.n & Hor ak , 19 78) . 

:'\inemntol oma naemnto l i.formi s ( Q.Jzmiln ) OJzm,i.n , comb . 
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nov. , • ~s i l ocvbc naemnt o liformts Q.lzm5n , Seth. Sydo\d .a $h 
17? , 1 97~.s knO\<."n onl y from n tropi.cAl r a ln fores t 
i n southeastern ~1c:d.co ( OJzmiin , 1979). 

Key to the species 

l rt . llypoderrntum \oJlth e l onga t e hyphae . Pl eurocys tldia 22- 28 
x ll - l i1,S J.lill· t::hellocystldia 17- 27 x 4- 6.5 pm, usually 
not branched ~· ncoca l edonlca 

lb . Uypodemium wi t h subgl obose hyphae. Pl curocystidia 
15- 29 X 5.5-8.8 ).liD• Chellocystldla 12- 28 X 5.5-7 . 7 pm , 
usua lly branched irre c,ula r l y ___ ~ · naematoliformt.s 

Sect . Rhombt.sporac Guzrniin , sect. nov . 

Chry !'iocystt.dt.i s , hyrmdennt.o hypharum paral tete. Spo
rts rhombe t s pa cvl s (-5 )JlD). Haud caerulecences . Typus : 
. 'nem:tto l oma rhomb t. sporae Q.Jzm;in. 

Onl y t"o species: 

~aematoloma Aeguatortae ( Sing .) OJ7..m.in , comb . nov., • 
Ps t.tocybe aequntoriae Sing ., ."ov. Hed.,.1.g t a 29: 59 , 1978. 
Species knm..n onl y from Ecuador ( Stneer , 1978) ( see discu
ss ion of :.2 · rhombtsporn Ou?;niin , below). 

:\laem.,tol oma rhomb i. spora GuzmM , sp . nov. 

Pt.leus rufobrunneus brunneousque , 11-12 mm latus , 
cnmpanula tus ve l subpnpill atus , pellucidu s s trintus , hy
r.rophanu s . tammet lis subadna tes concol or pi l eo. Stipes 
'10- 35 x 1 mm , fu scu s apicem versus bas in versus pallescens , 
Clbrllll s ,,lbl s tectls . Sporls 3. 8- 4.4 ( - 4 . 9) x 3. 3-3 . 8 x 
2 . 7- 3 . 3 Jim, subrhombicis . Pt eurocystid 1.1. s e t che1.1ocysti
d1.i s 16 .5- 27 . 5 x 9- 11 J.lfl1 • g lobose fu soideis vel f uso i deo
- vesicul o s is. Uypodenntum hypharu.m par a lle l e , haud subce
ll ula ris . Ad ten· am ve l ltgno putr t do tn sylva subtroptca, 
'texico , oaxaca , pror'le San Bartolome Ayaut l a , Leg . J acobs 
46 (Typus 'CB ). 

rueus 11 - 12 rnm tn d t am. , campanul ate to subpapillate , 
s mooth but translucent s trta te <~t the margin when humi d , 
reddish bro", o brownish , hyg rophanous , surf ace somewhat 
shiny , mo t s t , not v t sc id. Lnmellae subadnatc to s lightly 
decurrent , narro"' and close , concolorous wi th pi. l eus or 
nca r ltl <tc -b rO\m · 5tlpc 30- 35 x 1 urn , central , cyltndric , 
hollo\\' 1 ~ome\.i'l ott flexuous , fi brous , brownlsh , covered with 
buff col ored appressed ftbrtl s , f uscous a t the apex , 
darkening dO\•'t'lward to bay colored. COn text concol orou s with 
the surf.1.cc or some\,'hat. pa ler:. 



238 

Spores 3. 8 - 4.4 ( - 4 . 9) x 3. 3- 3 . 8 x 2 . 7- 3 . 3 >"'· subrhom
bi c in f ace v i ew , subell iptic in s i de view, thick wa t t ed , 
brm..ni sh in KQH . 8,J.S 1.d t. a ' ' - spored , hy" l t.nc . Pl eurocystidta 
o.nd che tlocysc t.dia 16 . 5- 27 . 5 x 9- tl .JJm, r, l obose- fusot.d to 
fu sol.d-ves t cu l ose , hya l ine or more frequent l y with ::m aquf' 
s t r i ate or granular contents , . with thin or thick walls 
(up t o 0 . 8 p m) . SUbhyment um su bcellu l ar , \·.rl.th oran i s h 
b rown pi gment i ncrusting the wall s . Tramn parAlle l, ""'ith 
hya line tb irre gu l a r ly yel lowish b ro~n'fl pi gment on the 
""'alt s. Ep i cuti s wi th subgel at i nou s thin pn ro1ll e l hynl t nc 
hyphae . Hypodc rmium of hya l t ne to bro", ye llowish elonga
t ed hyphae , 5- 14 urn dt.;un ., mo r e or l ess pnrall e t. to the 
su rface . Cl amp connect t ons present . 

Hab t.cat . Gr eaa r ious on soU or rotten ~o>:ood , in A 

coffee r>l antat i on i n n subtropical fore s t a t 800 m e l c v.,
t l on. 

Stud i ed mate ria l. H!:X I CO· State of 01\Xur.a , nea r San 
Bart o l ome Ayaut l a , Jun . 20 , 1978 , J . J ilcobs t16 ( Type , 
F:<CB ). 

A species c l ose to £!. aeourttoriae ( Sin~ . ) Wzrn8.n but 
differs in the r t eurocystitl i a ;md chei l ocystidi.'l ( see t he 
key , bela ... · ). 

l{cy to the socci('S 

1 a . Pl eurocys tidia and chei. l ocyst i d L1 s lmU nr t.n forrn , 
both hya l tne to s tr1.at<> or ~r.,nu l osc , 16 . 5- 27 x 9- lt 
pm, globose- fusoid or fusoid - veslculose , mucronate or 
not ~ . fbombisp~ 

l b. Pl eurocyst1.d 1.a qu1.tc d1. f ferent i n form f rom chctl ocys
tt.dia , the former .1 rt> vcsicul o se- ven rlcosP , mucronatr 
or not , the l a ter ,,re st. nu a te- obtusc or subampulla
ceous or cyl i ndric or subc l a v;tte . rtcurocyst i.d l .:l \.-ith 
cr:nnul a r conten t s or "'tith nn nmorphou s t. ntc-rnn l boc!y , 
13 - 19 x 8-9 urn . Cheilocy~t id i. n hy., li.nf' , 15- 27 y 5- 7 . 5 
)Jm 

<;ect . ~~ I)J :r.m:in , ~pr.t . no\'. 

~hry5ocyst t. c! t.i s , hypodt"'rmio hvpharum """n r nll c l e . 'ino rt. s 
subell i psoi.r4i~ . l!aud C:!.('n.l l c scentes . Typus '\nmntol oma £Q 
~ ( Smith l.t !!eslr:r) ~171ll:ln . 

Speci es cons i dcrC'd i n thi s ~t"C inn nrf' · 

:'l.'aer:~nto l om:! cokE"ri ;,.rH\ ( ~ith ~ i!C'fl l N ·) ').Jzmli.n , comh . 
nov. , • P!ii l ocvbc cokC"r( nnn 'lm1..th:.. itC".,. l Pr , J o11r . ?.l tshro 
r•t.tche ll~~ ~}1)1.6 , ThP '5t\.IC1V Of thP. tVO(' 
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(Hes l e r 39 52 in ' iiCH f rom t.; . 'J . A· ) sho~>•s n funeus with 
chr"o'SO'"YS tdi :t nnd .a non- ccllul.1r hypodermt um . <;m t. th & 
Ucs l f'r (1? '16) rel :1 t cd thi~ spec i es to Xfler.t:tto l oma but 'i tn 
Ber (i n <; t n ~rr L Dir.ili o . 19 51 ) con idercd it ,,c; Deco n1 ca 
~ (Smith & l!Ps l f' r) Sing . ----

~·ncmnto 1 omn :t l nctorum ( SlOB·) OJ?..m;l n , comb. nov . , • 
DPconica a lnetorum Si ne, ., l. ll l oa 25 : 332 , 1951. ;\speci es 
vf'ry c l osf'! t o ~ncmnt olom" rokcrt ana ( ';mi th & Hesl er) OJ:;o 
mcln . The tyne ( Si np,er T- 95~ f rom At"sentina ) shows a 
fungus wt. th typica l chrysocvst i d t. :l .1nd n hypoderm t.um o f pn
r .1 11 C' hyphae . Si n cr (1959) cons t derE>d th l s funcus to he 
Ps ll ocybc fll.!!£~ ( <; ins . ) <; t.nc · Gu'7..man (1978) reported 
t. t from Ecuador . 

1\:ry to the soect cs 

\a . Spores ( 4 . 4- ) 5. 5- 6 . 6 ( - 7.7) :< 3 . 3 - 4 . ~ x 3 . 3- 3 . 8 p m. 
";h c ilocyst i rl t. a l <tgen iform ~ · ~ 

1~. Sno re• ( 5.5-) 6 . ~ - 7.7 ( - 8 . R) x '• · ~ - 1, , 9 (- 5 .5) x 4- 5 pm. 
l'!hcil ocys ti.di. a amru lla ceou s ~· !!.!~ 

Key t o thC" 'iecti.ons of 
the p,enus \acmat o l omn 

l n . SI>Orc~ rhomhi. c- ----------· 

lb. Spores subelliptlc --------------
2a . Blu t.n.~ ~pcc i. e,; . 'loll ta ry or crcgAr i.ou~ on soil or 

rotten '•'OOd . llypodcmium subcellular or \\• i t h e l ong;ltCd 
hyohae ~ect. Neoc a l edonlae 

2b . Speeies not blueing. Solitary or gregarious on soil or 
rot en \o:OOd . llypodcrm lum with clon r.n trrl hyphnP 

--------------- <;er. t.~sporae 
3n . Sl utnr srlec i e!'l . ~l i. tar ' on sot. l. Hyrodermi.um subcellu-

t ,r Sr>rt . Cvnno l omn 
) b . Species not blueing,__ ____________ _ 

'1\1 . ';j,orcs un to 10 J.lm l onr; . Frcqurnt l y on mosses . !!Yr>O-
dPrmi.um subce llu l a r Cicct . Ps i.locvbot.dcs 

~b . 'ioorcs l~" sS t!l:tn l fl }Jr'l lonr, ---------
Sn . :~y odPrmium Mu bccll u l a r. t:C'so i. tOSI"' or f <'l.sc i culatc- on 

\ "COd ( or if a.pparrnt l y o n so il , the st l. pe has n psctl -
dorh1.?;1 'icct . ~a m;\tol omn 

5b . liyonc1ecmhJm not subccl lu l nr . ioli t.,ry or subr.rngart. ou s 
on '"''one! or" son: o;:tiitC ,,· t.chou c !lSeudorht.zn 
--------------------------------~rct . ~okc r{ <'l.nn 
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ABSTRACT 

So..pedo rt·i.um ampu 1.Z.oopor um Damon and Si bir ina Z.utsa 
Morgan- J ones a nd Gray . a new spec i es , are described f J•om 
collections made in North Carolina . 

INTRODUCTION 

In two previous paper s in th is ser ies (Mo r gan- J ones a nd 
Gray , 1979 ; Gr ay and Morgan- J ones, 1980 ) f our een species 
of mycoparasltlc o r fungicolous hyphomycetea t ha t inhabi t 
ca r pophores o f highe1• f ungi were described . Eleven of 
t hese had been collected in Alabama , o r whi c h f our "''ere 
ne w species . Exploration o f this highly specialized eco
logical niche i n North Ca r olina has yielded material o f 
two furthe r species . One , occurri ng commonl y on bole tes 
i n the vicinity of Raleigh , has been determined to be 
Sepedonium ampul.tosporum Damon . The ot her , gr owing pro
fu sely ove r an aborted clavar iold car pophor e , has pr oven 
to be yet another undescri bed species o f Sibi :rina Arno ld 
[two new taxa we r e added to this genus by Gr ay and Morgan
J ones . 1980] . 

Since the o z· lg1na1 t r eatment o f Sepedonium ampul.l. ospo · 
rum (Damon , 1952) is not e nti r ely adequate by mode r n s tan
dards , description a nd illust r ation o f lt a r e provided 
herein togethe r wi t h t he ne w Si bi r i na . f o r which t he name 
Sibi ro ina Z.utoa Morgan- J ones a nd Gr ay 1s p r·oposed . 

TAXONOM I C PART 

Sspsdo rt i um amp ul.Loopo r um Damon , Myco l ogia ~h : 91, 
19;2 (P i g. l, Plate 1, A- E ) . 
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Colonies widely effuse , at rirst thin and white , then 
becoming somewhat floccose with age and turni ng golde n 
yellow to orange as abundant chlamydospores are produced. 
Co lonies on PDA thin , spreading rapidly (up t o 25mr.~. per 
2qh at zsoc) , at first producing conidia or t wo t ypes, 
followed by chlamydospores. Mycelium mostly s uperficial , 
partly 1mmeraed in the carpophor e, composed o r br a nched , 
cylindrical, fl e xuous , hyallne to pale yellow, smooth or 
vcrruc ulose whe n old, 3. 5 - 5 . Sum wide hyphae . Chlamydo
spor es fo t•med terminally on vegeta t i ve hyphae or laterally 
on s hort bra nches , solitary , dry, aerogenous, spher i cal , 
thiCk - wa lled , golden yellow, distinctly t ubev:c ulate . 15 -
20 um in d i ameter. Conld 1ophores po lymorphic , m1cronematous 
o r semimac r o nematous , straight or flexuous, hyaline , smooth 
o r minutely ec hinulate or verruc ulose , hyaline, as unmodi 
fied atte nuated termi na l e l ement s o r hyphae o r of l ate r a l 
br anches ; o r branched , candelabr a - like , bearing terminal 
g r oups or t wo o r thr ee conidiogeno us cel ls. Conidiogenous 
cells monophialidic , polymorphic, long cylindric.al and 
attenuating g r adually towards the apex, 32 - 35 X 3 - 3 . 5 
um ; or , i f in gr oups , s hort , mo r e or less cyl indri cal , 
attenuating very slightly towards the apex , 20 - 35 X 3 - ll 
urn . Conid ia enteroblastic, produced a t t he tips of the 
ph i alides , polymor phic , hyal ine , smooth , non- septate ; those 
produced on candelabr a - like conidl ophores o vate , distinctly 
papillate at the apex , subtruncate at the base, 19 - 20 X 
5 - 6um wid e in the br oadest pa rt; those p r oduced on un
different i ated con id iophor es narro wly e llipsoid, obtuse 
at each end, 16 - 2ll X 5.5 - 6 um. 

On carpophor es o r Basidiomycetes ; Europe. Japan , North 
and South America . 

Collection examined : on Boletus sp ., Raleigh , Wake 
County , No r th Carol ina , September 20 , 1979 , D. J. Gray , 
AUA . 

S . ampu llospo roum ca n be distinguished from S. myco
philum (Per s) Nees, he type species of Sspodo nium Link, 
ln several r espects . 

The wall p r ojections whi c h give t he c hl amydospores 
the ir tuber culate appear ance a r e app r ec iably la r ger a nd 
more variabl e 1n shape a nd size ln S. ampul.lospol' um t han 
tn S. mycophil.um (Plate lE- F) , [S . myoo phiZum coll ect i o n 
on Boletus sp ., Auburn, Lee County , Al abama . August ll, 
1977 , G. Morgan- J ones ) AUA]. They a z·e a l so more wi de l y 
and less evenly spaced 1.n S. ampuZLo s po r um . 

The conldlal elements o r the t wo species also dlffer 
s1gn tf1ca n ly . The r e ls no polymor phic conidial condit i on 
in S. myoophilum equivalent to that o f S. at'fput.l.Os?Orum 
and the morphology o r the pap illate conidia o f the latter 
1s di sti nctive . 

Studies of conldl ogenesis in cultun~ chambe r s modlt'ted 
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FIGURE l. Sopedo nium amplf lloapo r~m 
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·after Cole et al. (1969) have indicated that t he papillate 
conidia are produced singly and solitarily from each or 
thel.r r espective conidiogenous cells and are rather slow 
developing . During the time taken for one suc h conidium 
to be p r oduced and mature~ up to fou r conidia of the ellip
soid type are p r oduced from a single conidiogenous cell. 
Both types o f conidia are p r oduced s imul taneousl y in cul
tur e chambers i chlamydospor e production follows. Damon 
0952) suggested that condit i ons of low moisture we r e 
f avourab!e for the production of the papi llate type whereas 
conditions of high relat ive humidity favou r ed t he produc 
tion of the ell1psold type . OUr studies have not confil·med 
this distinction . 

S . ampullosporum was originally described from collec
tions made on Botetue bic:otor Peck and St robiLomyc:oe floo 
copus (Vah.l.· e x Fr. }Karst. in Rhode I sla nd and North Caro
llna , together with material ·from S3o Paulo, Brazil [the 
fungus had been described ear lier by Vii! gas (1945 ) from 
Br azil unde r the name Sepedonium c:hryeosparmum Link ex Fr. 

( $ . mycophitum }] and a culture obtained from the Cen
t r aalbureau voor Schimme l cultures , Baarn, which Damon 
(1952) cites as type for t he name . I t has been reported 
from Japan by Tubaki (1955) and Matsushima (1975). 
Although i t appears to be common in No r th Carolina i t has 
not been collected in Alabama, where $. mycophilum occurs 
frequently on Boletus spp. 

Sibi rina lutaa sp . nov . (Fi g. 2) . 

Colonise effusae , f l occosae , albidae vel luteae. 
Mycel ium effusum , partim s uperf1c1ale, par tim in substr ate 
1mmersum, e x hyphis ramos is, septa t i s, hyallnis, lev i bu s , 
3 - 6llm crassis compositum. Conidiophore semimacronemata , 
mononemata , erecta , recta vel flexuosa , s impli cia , septata , 
hyallna , laevia , usque ad 450 llm longa , 3 - Slim crassa. 
Ce llae con i diogenae monophialidicae, determinatae, dis
cretae, subulatae , hyalinae, 3-11 in vertici l llo d!sposae, 
30 - 37 X 3 - 5tJm. Conidia obovata vel rusiformia, uni
septate , leviter curvata , laevi a, hyal1na , 17 - 20 X 5.5 -
6 ~.~m. 

Ad carposomata ( ? ) Clavariae, Schenk Forest , Raleigh, 
Wake County , No r th Ca rolina, October 12 , 1979 , D. J . Gray, 
AUA . holotypus. 

PLATE 1. A- C . Sepedonium a.mpu Lloeporoum, papillate coni
dia ; D. S . amputlospot"um, ellipsoid conidia ; E. S . 
ampuL loepor um , chlamydospore (SEt•1 X~ , 500) ; F . S . mycophilum, 
chlamydospor e (SEt·l :<5 , 000) . 



24S 

A 



Colonies on POA at first '"'hi ish , thin, then becoming 
densely lanose to floccose , cream to yellowish, buff when 
old , growi ng in diameter at a rate or 12 to 16rnm per 24h 
at 25oc , t•everse yellowish brown. Colonies on host s ub
strate eff use , dense, becoming matted, at first whi te , 
then becoming yellow. t4ycelium mostly superficial, par tly 
immersed in the substr atum, composed of cylindrical, flex 
uous , branched , hya line, septate , smooth-walled, 3 - 6 )lm 
wide hyphae . Conidiophores semimacronemntous , mononema
tous , straight or flexuous, hyaline , smooth , septate, 
simple o r branched , bearing verticlls of up to 12 conldio
genous cells terminally and lnter calarly , up to li50 um 
l ong , 3 - 5 )l m wide. Conidiogenous cells monophialidlc , 
discrete, a rranged verticillately, determinate, subulate, 
attenuating gradually towards t he apex, 30 - 37 X 3 - 5um, 
tapering to 1 - 1. 5um wide a t the t i p, Conidia produced 
at the tips of t he phialides , obovate to broadly f u siform, 
hyaline , 1- septate, slightly curved, 17 - 20 X 5 . 5 - 61.1 m, 
obtuse at t he apex, narrowly truncate to slightly papillate 
at the base . · 

On carpop hores of a clavariold basldiomycete; North 
America . 

Collect ion examined: Schenk Forest , Raleigh , Wake 
County , tlort h Carolina , October 12 , 1979, 0. J. Gray, AUA, 
type . 

Sibiroina lutsa, although similar , differs from S. fun 
gicola Arnold , the t ype species o r Sibi tti l"'a, tn several 
r espects. Its cultural chara c teristics , particularly 
pigmentation, are at variance . The dimensions of its 
conidiogenous cells and conidia, although overlapping 
those of s. fwngioola, also distinguish the two, those of 
S . Lutsa being consistently somewhat broader. The species 
are also eas i ly separated on the basis of conidium mor
phology, the broad ly fusl f orm . slightly curved conidia o f 
S . lutea being dis t inctive. 

Although de Hoog (1978) has ques tioned the validity of 
maintaining Si biroina as a separ ate ent ity from Cladobo 
t roywm Nees ex Steudel and has added a species to the 
latter genus, C. ourvatwm de lloog and Gams, wM c h pos
sesses t he characte r istics of Sibi-rina • a conservative 
attitude is being adopted he r e. We concede , however, that 
ultimately a r ea ppra isal of ge ne r ic concepts in this com
plex must be unde rtake n, particula.rly if the aspiz•at1ons 
o f Kendrick (1980) f o1· condensat i on of genera are to be 
s ubscribed to . 
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ABSTRACT • ' , 

Cyl.indrootrichu.m cuJ'vatum folorgan- Jones , a new species , 
is described a nd illustrated from a collection made on 
carpophores of Stereu.m sp . in Alabama . 

INTRODUCTION 

There has, i n recent years , been a minor assaul t on the 
genus Cylind7'otr-ichu.m Bonorden •dth the result that a total 
of eight spec i es are pr esently accepted in it . Seven of 
t hese have been added during the course o f the last five 
years . 

Of Bonorden ' s original f our species only one , c . oLigo
spol'mwm {Corda) Bon ., which was chosen by Hughes (1958) 
as lectotype for the genus, is incl uded . The remaining 
three names a r e e xcluded for varying reasons . C. infl.at1~m 
Bon . is a synonym of MenispoPa cyl.indrooope roma Corda while 
both C. album Bon. and C. r epo ne Bon . are r egarded as 
nomina du.bia since absence o r authentic mate ria l precludes 
their proper typification and they are therefore of uncer
t ain application . 

Species concepts ln this genus , as in the closely simi
lar Chlo ro idiu.m Link ex Fr . {the two gener a are separated 
merely by the presence or absence of conidium septation) , 
are based on relatively minor differences in conidiophore 
morphology and shape and size of conidia . This, of neces
sity , because o f the s1mpl1c1ty of the o r ganisms . In 
cyLindrot r ichu.m degree o f conidium septation is a n added 
criterion. 

Matsushima {1975) descr ibed Cyt.indrotrichum pr oLifarum 
Matsushima and C. t.l'iseptat.um folatsushlma from the same 
locality in Kagosh ima prefecture , J apan. The former wa~ 
isolated from woodland soil and the latter wa s collected 
on dead bark o f an unidentified broadleaf tree . Ellis 
{1976) established the name C. triseptat u.m Ellis for a 
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f ungus found on dead leaves of GZ.yoe r ia maxima S . Wa ts . in 
England [r~organ-Jones ( 1977) subsequently established the 
name c. ot.l.i.sii t-torgan- Jones for lt , C. triuptatum Ellis 
being 1lleg1tlmate o n account o f lts stat us as a homonym of 
C. tr-iseptatum Matsushima]. Gams and Holubov8 - Jechov8 
0976 ) tr·ansferred Acrothfilca zignoet.z.ae HOhnel to Cyl.i.nd r o 
t roichum and added two ne•,., species , C. honnobe r•tii W. Gams 
and Hol. - Jech., and C. clavatttm W. Gams , to it . These 
three species occu r on dead wood o r various trees . Morgan
Jones (1977) described C. oblongispor um Morgan-Jones from 
a collect i on made on dead wood ln Alabama. 

Of the species described to date several a r e almost 
identica l. C. pT'oliferum and C. aigno6 Zl a11, ln particular , 
appear to be extr emely c lose, both possessing monophiali · 
d ie conidi ogenous cells a nd conidia or similar mor~phology 
and dimensions . They might .,.,.ell be conspecific . C. ~l,71-
n6b6rtii differs in having polyphi alid ic conid logenoul!l 
cells while c. cl.avatum is distinguished by i ts clavate 
conidia. 

Mater i al o f a CyLi ndrotrichum has been collected on o ld 
carpophor·es o f 5t6r 6um sp. in Alabama . Although over 
lappi ng s everal other species in conidium dimensions the 
orga nism i s r eadily distinguishable by the morphology or 
its conidia. It is described as a new spec i es herein . 

TAXONOMIC PART 

Cyl.i ndrot r ichum curvatum sp . nov. (Fig . 1). 

Col onise effusae , brunneae ve l griseo- brunneae, pllosae . 
Mycelium plerumq ue in substrate lmmersum, ex hyphi s ramo
sis . septatis, s ubhyalinis vel pallide brunnels , l aevibus, 
1. 5-2. S11 m crassis compos! tum . Setae sterlles absun t . 
Conl d i ophora macronemata , mono nemata , solita r ia ve l inter
dum fasciculata , e r ects , simplic i a , recta vel leni ter 
flexuosa, septata, brunnea ve l pallide brunnea , apicem 
versus pallidi ora , l aev i a , e x basi bus bulbosJ s , usque ad 
1/JO m longa, 4- 51lm c r assa , bas i interdum ad 1211m inflata, 
apicem versus 1 . 5- 2 1J m crassa . Cel lae conid logenae mono
phialldicae vel polyphl alidlcae , in conldiophoris tot e 
gratae , terminales , cy lindrlcae , cum col li s minutia . 
Conid ia ellipsoidea ve l allantoldea , hyalina , l aevia , 
leniter curvata , ple rumque guttu lata , 1- septata , 10- 14 X 
2. 5- 4~.~m. 

Ad ca r posomata Sterei , off Rt. 50 , 5 miles south of 
Lafayette , Chambers County , Alabama, J'uly 26 , 1979 . 
G. f.lo r gan- J ones , AUA, ho l otypus. 

Colonies e ffuse , bro wn to g r eyis h brown, hairy . Myce
lium mostly imme rsed ln the substr·atum, composed or 
branched , septate , s ubhyall ne to pal e brown , smooth, 1. 5-
2. 51Jm wide hyphae . Sterile setae absent . Conidiophores 
macronematous, mononematous , solitary or sometimes in 
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fascicles of a few, erect , simple , st r aight o r slight ly 
flexuous, septate, brown to pale brown, paler towa r ds t he 
apex , smooth, somewha t bulbous at t he base , up to l~Oum 
long, !! - Sum wide , swollen to 1 2um at the base , apex 1. 5-
2pm wide . Conidiogenous cell s monophialidlc or, more fre
quently , po ly phlalld ic , integrated, termi nal, cylindr1 cal, 
wi t h up t o 3 openings, each bearing a minute but easi ly 
discernible cellarette. Conid i a ellipsoid or a lla ntoid, 
gen t ly c urved , hyaline, smooth, frequently guttulate , 
!-septate , 10- l lJ X 2.5- ~ um. 

On carpophores or Ste r eu.rn sp . ; North Ame rica. 

Collec tion examined: on St.e r e u.m sp ., off Rt . 50 , 5 
miles south o f Lafayette, Chambers County , Alabama, 
July 26 , 1979 , G. Morga n- Jones , AUA , ho l otype. 

C. curuat um resembles C. oZ.igoapermum a nd C. hennc8or tii 
in possess ing polyph1al1des. These a r e no.t , in terms of 
number of conidiogenou s loci, as we ll de ve l oped as in the 
othe r two spec i es howe ve r. C. oul'Uatum is a l so easily 
differentiated from both species by i ts c urved conidia. 
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Wi nd isch 0949) desc ribed in Ger man a new species 
wh ich he named Sporobo l omyces ho l sa t icus. Although the 
s pec i es has been accepted by Lodde r and Krege r-van Ri j 
0952) and by Pha ff (1970), perusal of Wind isch' s 
publication r evealed that he had neglected to pr ovide a 
description in Latin. Accor ding to Arti cle 36 of the 
Interna tiona l Code of Botanical Nomenclatu r e, the name of a 
new taxon pub 1 i s hed on or afte r 1 J anuary 1935 mus t have a 
description in Latin . ln o r der t o re t ain the ta.xon i n a 
for thcomi ng r eview of the genu s , t he name is validated with 
the Latin desc ription presen ted below. 

The validly publis hed name Sporobolomyces 
cor alliformis Tubak i , wh ich wa s listed as a synonym of S. 
holsat i cus by Phaff (1970), would, if Phaff's class i fi
ca tion we re accepted, be the correc t name o f this t axon. 
Howeve r , the type of s train of S. cora lli formis i s sexua lly 
compa tib l e with st rains of Sporobolomyces salmonico lor 
( Fisher e t Brebeck) Kl uyve r et van Nie l and is no longer 
conside r ed conspec if i c with S. holsat i cus (Fe ll e t Tallman, 
i n pre p.). -

Sporobo l omyces ho l s aticu s Wind isch ex Yorrow e t Fe ll sp . 
nov. 

In cultu r a in aga r o maltose post 7 dies ad 25°C 
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cellulae ovoidae ve l l ongo-ovoidae 5- 28 x 2-4 Pm, singulae 
vel binnae. Mycelium sep t atum abundat . Co lor pers i cinus 
vel sa l moneus. Ballistos porae asytm~etricae. 

Fermentatio: nul la . 

Galactosum, sucrosum, maltosum, cellobiosum 1 trehalosum, 0-
xylosum , L-arabinos um, ribitolum, 0-mannito l um 
assimi l antur neque lactosum, L-rhamnosum, e r ythritolum, 
i nositolum . 

Kalii nitratum assimilator . 

Typos: CBS 1522 conservator i n Centraalbureau voor 
Schimmelcultures, Delft. 
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SCLEROTINIACEAE XVI. 

ON HELOTIUM RUFO-CORNEUM AND HELOTIUM FRATERNUM 

KENT P. DUMONT 

Th~ New York Bota n ica l Gorden, Bronx, New York 10458 

SUHHARY 

Two species pr evious l y referred to Holctium , H. n.ifo-cor
r.BW'I a nd H. frat•rnum, are redescribed and illust rated, and 
discussions on mor phologica l and geog raphical var i at ion are 
presented. Four species and a vo_riety , H. subseJ"OtinWif , H. 
j\lsoopUP(IUNum , Larlaia fl.avo-aurantia, H. miniatum and H. 
camen.menae \'ar. bms.il.ionsis are treated as synonyms or H. 
t,..4fo-corneum ; three addi t ional spec i es , H. Ca'lf6t"'.m6t164, H. 
CZUJ"Q7'1tio- rubrum , and H. sloar.cao o r e t reated as poss ib l e syno
ny. s . Helotil41'rt fl'aternwn is transferred t o Poculw.'ll and H. 
n.fo- oOl"HBunl t o L<maia. 

Du ring the cour se of field ~t~•ork in t he tropics and s ubtrop
ics of Asia and t hroug hout the neotropic s . my co l l eagues and 
I have made severa l hundred co ll ection s of inope r cul3tc di sco· 
mycetes gr owing on l ea f m3 ttcr and "'oody subst r a t a . Al though 
much has been publi shed by R. ltf. G. Denn is , R. P. Korf, W. C. 
Den i son, and D. II. Pfister in recent yea r s on the discomycc t e 
f l ora of t he tropical r egions, the inope r culate discomyce t es 
are sti l l poorl )' kno"'" · 

Recent ly "'C have published (Ca rpent e r G Dumont , 1978; Du· 
mont r, Carpent er , 198 1 ; Carpenter, 1980) the find ings on some 
of t he more common specie s of t he Leotiaceae found in the nco· 
tropic s ; an add it iona l paper (Dumont, 1980) pr esents the re · 
su it s of a p r elir:dnary r einves t igatio n on the specie s of Hslo 
tiu.m and Hym~ nosoyp hus reported f r om the neo tropics . HO'-'Cvcr , 
it '-'3S not until t he comple t ion of these s t udies that I was 
able to ident ify and name sa t isfactori l y a very common pan
tropica l species originall y t houg ht by severa l k!Orke r s t o be a 
species o f Hstotium o r Hymenoscyphu.s . In C3ct, a t t he onset 
o f the \o'OTk of identify ing mo r e than two hundred field collec
t ions, i t wa s assumed that mo r e than one t axon "'as involved , 
s ince t he specimens being s tudi ed we r e from the nc\o' \o'Orl d and 
o l d "'o rld tropics a nd because t hey occurred on a 1o1idc va ri e t y 
of substrata . 

The pu rpose of th is pape r is t o redcscribe a nd i llu s trate 
t his common t ropical spec i es, to discuss the n3mcs encountered 



\oo'hile try i ng to iden t i fy t he fu ngus, and to comment on the im
portance of the exten s ive geog raph ica l and morphological-ana 
t omical var i ation s found. It is rare tha t so ma ny collections 
of a sing l e s pec i es a r e available fo r stud)' • and it is for 
this rea s on that 1 have been a b l e t o place several spec ie s 
in t o S)'no nym)' and t o unde r s tand, in part, some of t he confu s
ing anatomical variation. lie lotium ft'atero num i s also included 
in the p resen t \oo'Ork s ince it \oo'3S s tud i ed a s a po ssible nar1e 
for the species under consideration, and found also to be a 
member of the Sc lerotiniaceae. 

The methods emp l oyed i n t he presen t s tud y are the same as 
those r eported by Dumon t , {1971). 

1 . HsZ.oti.um 't'ufo-coror.eum BeTke l ey & Broome, J. Linn. Soc., 
Bot. 14: 108. 1873 . FIGS. 1 ·3. 

: Hymenoscwhus rufoool-neuo (Berkeley t; Br oome) Dennis , l'c r soon ia 
3 : 62. 1964. 

• Hdotiu'71 subsoroti.num P. llennings 8 Nyman, Monsunla 1: 33. 1900. 
: Hy~scyphua eubserotinutt (P. llennings) Denn i s, Persoonia 3: 

74. 1964 . 
• Helotium j'Uecopu.rpu.reum Retua, Uedw i gia 39: 94. 1900. 

: llumer.aecyphue fuocopu:rpunus (Rehm) Dennis, Persoonia 3: 74. 
1964. 

• l.mlzUz /lai)O-<fUI"(l1ltia P. Uennings, ltcdw ig ia 4 1: 26 . 1902 . 
: Htll.oti14'1 flavc-au:ttantiwn (P. Hennings) Ri ck, Rrot Eria, S~r. Bot. 

25 : li S . 1931. 
• Helotium miniatum Patoui ll nr d in Duss , EnU1116ration Champ . Guade

loupe 6 Mar t i n ique p . 65. 1903 . 
: HymBnoscyphua mi.nia"tus (Patoui ll ard in Ouss) Dennis, Porsoonia 

3 : 74 . 1964 . 
• HeZotium oamsMmenae P. Uenni ngs var. bmsi.l.isnais Rick, Br otCria, 

S6 r . Bot . 25 : 114 . 1931. 
• ?HsZct-ium camsMUtense P. Hennings , Bot. Jahrb . Sy.st . 22: 73 . 1895. 

; Hymenoscyphuo CCD11CMmOnBiB (P. lhmni ngs) Denn i s, Persooni:t 3: 
74. 1964. 

• ?Hototi.&m~ aurantio- l"UbMC'! Bresadola, ltedwigia 35 : 295 . 1896. 
• ?Holotium sloaneas Patouil l a r d , Bu ll. Soc. Mycot. France 16 : 183. 

1900. 

StrotM - Substrata ) , variab l e, on the host l eaf vis i b l e as b l ackened 
ar eas of t he petio l e and midve ins a nd l ess co:nmon l y as irr egula r , b lack 
lines deli•i ting StDa l l, irregu l nr areas of t he leaf b lade near the •id
vein; on the host wood difficu l t t o observe or v i sible as diffuse b lack 
areas beneath t he ba r k and as i rregula r . black lines i n the lo'ood or t hin 
bn r ks; the b l ackened areas in sect ion co11posed of an incomplete r ind of 
cells wi t h differ entiall y p i gmented ~o·alls and epide1'1110id to i r regu lar in 
f:ace view; rind celts also present on the base of the st ipe of the apo
thecium; not known in cu lture. 

Hac roconldial stato - unknown, presumed absen t. 

HlcroconldlaJ s ta t e - unknown. 

Apothecial 1110cphology- Apothecia variable, so l ita r y wi t h 1(-3) 
a ri s ing from each petiole i n associa tion with and fr om blackened areas of 
tho substr nte or on woody substra te arising sca ttered or in gr oups of 4-5, 
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stip itatc, 0. 5-3(- 5)111111 in di:un , and O.S-2(- S)l!ID high, "''hen fres h disc 
sl ightl y concave, s light l )' convex o r flat , dr )'ing cupu l a t e t o f lat , and 
r ehydra ting flat t o s l ight l y cupu l:ltc. Hym\"niua when fresh gene ra ll y yel
low-orange to r ed -orange, occasional l y wi t h vtnnceous tint, drying da rk 
ye ll ow-orange t o r eddish- orange, o r Jess cOIIIIDonty da r k vinaceous, r ehy
dr.uing ti ghter ; mn r gin ~o·h cn f r esh , dry, .:and rehydrated conco lor ous with 
the h)'IIICn iulll ; rcccp t uc l c when f r esh, dr y , and rehyd r a ted generall y light e r 
t han the hymcniwa and light ye ll ow-or ange, d:a r k fl esh-color ed, c r eam or 
less ca-onl)' concolorous with the hymeniWI; s ti pc .ohcn f resh , dry, and 
r ehyd r ated in the upper port ion . generall y concolorous with the lower por
tion o f the receptncle , becoming Ob\•ious l y blackened townrd the ba:se of 
the Stipe , C)' lindrical or s li ghtl y broade r above nnd tapering to the bmse, 
0.2S-3(-4)mm long nnd to ca 0 . 5111111 wide; apo thecin in 2\ KOII eoitting n 
light ye llo~o· , yellow- brown o r rus ty dye . 

Apothec1al anatOlll!l- Asci 8-spor cd, (90-) 120- 180(-200)x(8-)10- 16 ( -ZO) 
llQ, produced from cro:.l.ers , long C)" lindricnl-c lnvn t e. g rndu:~ll)' ta
pering t owa rd the base and t~e r e becoming s lightly , ~xpnnd ed to form n 
Sllltl. ll foot or truncate , wall 0 . 5- l(-S)l!D t hick en larged at the subt runca tc 
t o polpillnte apex and the re Z-4(-6)•u• thick : por e J• , t he walls s t ain ing 
gener a ll y faint blue, intense b lue. 1110re i ntense t oward the base o f t he 
pore, or \'isible onl y as t..-o basa l or t..-o apical dots in f.lc l t cr's r e:.gcnt . 
Ascosporcs extrc~nc l y variab l e, (20 - }24-36(-60)x(2.S-)3-6(-8)\.1111 , biserinte 
throughout , b i scriat e obove :md uniseriate be low or oblique!)' uniserhte , 
hya line, smooth , nonsepta te , end s generall y pointed, in outline gene rall y 
incquilateral, f r equentl y flatte ned on one su rface, fre:tuent l y s lightly 
sipoid and curved unequall y and general l y bent be low 111 idpoint of spore , 
an teri or end gene r a ll y broader than post erior, pos terior end frequently 
becoaing dr3h"fl out t o a fine point, anterior end (and less common))' pos
terior end) frequentl y becoming " Cl n rcd" a nd vn ri ous ly modified; gu ttules 
fi ll ing the spore, anterior ones genera ll y larger than pos terio r one s , 
spherical, e longate or ir r egu lar ly s haped, i nd ividua ll y separa t ed by a 
narro..- band of cytoplasm (occas iona ll y gi ving t.he f a l se impression of a 
sept at e spor e). Paraphyses gener a ll r exceeding the asci and frequentl y 
c(XIIp l etely surroundJng t he ap i ces of the asci, inte rnn l l)' hyo ltne or 
rarely l ight ye llow- brown, branc hing Bt the base of the asci and t.o~o· a rd 
th e 11iddle, septate , filiform, becoming s light ly expanded nt the npex and 
there (1- )2-3(-S)llm wide , wall s th i n, SIIIOOth and hyali ne. Subhymeni1.1111 
not we l l differentiated fr om the medullary excipu lum. hya line to faint 
light brown, consi st ing of hyphae na r rower nnd more tighlly interwoven 
than the medu ll ary cx.cipu l um , t he Indi vidua l hyphae hyu l l ne, 1- 4um wide, 
the vall s th i n t o en l \.111 th ick, hyaline and s110oth. Medu llar)• exclpu lum 
we ll developed, obc:onlcnl, non- re fractive , hyaline , consist ing of septa t e, 
br anched, loose ly interwoven t o subpa_rall c l hyphae 2-S( - Slu• wide, the 
wa ll s thin, non-refrac tive , hyal ine ond SIDOO th . Ectal ex.clpulum : inner 
ecta l exclpu l um we ll defined and gene ra ll y "'"ell di fferenti a t ed from th e 
outer ectn l excipu luc and grading into the mcdulln r y exdpu iWII, entire 
l ayer non-refr ac tive to occas ional ly s l ightl y refr n.c t ive (due t o th ickened 
cell wa ll s and l acking a ge lat i nous utrix) , 8- l Sum ~o· ide toward the a&a rgi n 
and ca 15-30um ..-ide t oward the s ti pe , consis t i ng of t ightl)" coe~pact, par
a ll e l to s l ight l y i nten·oven, hyaline o r light bro ... ·n hyphae 2-3(-S)um 
wide , the walls thi n , genera ll y non- refractive, hya l i ne and ~mooth . Ou t er 
ectal exclpu l u~:~ genera l ly non- refractive, non -gelatini:.cd , occosiona ll y 
refracti ve duo to th ick "'a i ls, entire layer hyal ine, ca lS-30\JII b r oad 
t oward the a.u·gin and 10- 401111 t owa rd the s tipe, con!';is t ing pr cdomJnnnt ly 
of t extura pr isma ti ca with t he individua l hyphae ex t end ing parallel or a t 
a low angle to the surface o f the npothecium, the ind iv idual ce l l s toward 
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FIG. \ . c.an.:~ia ~.t{oCOf'-
r.sa , {)uoont-P,\ 7i , fTCC 

hand drawing. x t.OOO· ~ian ton&i.tud ina\ s cct. ion 
of an apothcciu• through IDar gi.n . 

------
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FIC. 2. Lamd.a rufocornea, free hnnd dr:udngs. A. ~lcdian longitudim~l 
sec t ion th r ough Cln apo t hecium a t appr oxima t e ly llidj>Oin t bct-.;ccn aa r gin and 
s t ipc, Duii'IOnt-PA 71 , x 1. 000. 8 , C. llabit sketches of npothccln on the 
subst r a t e ; 8, Ownont -PA 71 , C. Durnon t -PA 103, bo t h x ca SO . 
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FIG . 3 . Lanaia l'1lfocornea , free hand dr awings, x 1,000 . A. An ascus with 
8 ascospores, Ou110nt·P1\ 71. B. A bran chi ng paraphysis, Oumont-PA 71. 
C. -G. Ascospores; C, Oumont-PA 71, 0, OJP·SA 2900 , E, CUP·SA 303 1, F, OJP· 
SA 3164, C, OUmont·I'A 52 . 
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the •a rgin 8-2 l xJ-8um tO 9-45x5-I IUCI towa.r d the st ipe , the wall s thin and 
non-refrac tive to thick and refractive, hyal i ne and smooth; in poor I)' pre
served material t he i ndiv idua l ce ll s co llapsing and appear i ng narrow, and 
~hen ~o·a l l s thick , r esu l ting in a highl}' refrac t ive exdpulWR easily mis
t;aken fo r a ge Jat i nous 111ntrh. Ou t er covering 13ycr pr esent, consisting 
of 1-3 hypha! !Byers nnd 2-61.1111 ~dde , the indh•idufl l hyphae extending par 
a ll e l to the surface of the apotheciur.a, overlapping, and hyaline to l ight 
bro~o-n, the ~mil s gcncratlr thin, hya l ine and SCIOOth or r a:rel y roughened; 
toward the margin the apica ll y f r ee ce l ls occasiona lly becomi ng expanded 
as in the ma r gin. f.l.a rgin "''el l deve loped, occasiona ll y bro::~.der at the t ips 
of t he asci t han at the bases, entire z.one hyaline or very l ight brg.,·n, 
constructed s imi l a r!)' t o the apot hecia l fla nks be low, the i ndividual cells 
s.n ller, the apica l cell s general l y becomi ng sl igh tl y to obviously ex
p::mded and 4- 10 (-14)um wide. Stipe in the upper portion constructed simi 
larly t o the lowe r por tion of the apothecia l fl ank; a t nppr ox i ma t o ly mi d
point to the outside a zone o f narrow, h)'alino t o li ght ye llow-brown, 
2-5um wide hyphae with thi n , smooth wa l ls, to the lnsi~e a tone of paral
lel, h)•a linc to ll ght bro~TI hyphae with bri c k s h11pcd coi l s with ~·a il s thin 
t o t hi ck, hyali ne t o brown , SltOOth t o roughened ond grading i nto longer 
and norrower ce ll s in t he centra l cor e ; a t the very base composed of nar
row, tightly inte rwoven hyphae with r i nd c el ls to the outside . llairs pre 
sent or absent, 110r e evident on the s tipe and especial ly t oward the base. 
hyaline to l ight brown, septate , 4- 32um l ong, 3-7u.m wide a t the apex . 3-7 
u.m at the basal sep t um, the wall s thin or thick, hyaline t o li gh t brown, 
SIIOOth or l ess COOIIonl )' r oughened. 

Habitat: Commonl y found on leavu nnd leaf pa r ts and wood, bra nches, 
br anch l ets and tw igs , l ess c0111111onl y encounte r ed on herbaceous s tems and 
roots. l.en f part: Rhue sucoedansa , Distylium m oBmOBU'l'!, CBcropiiJ pez.tata, 
Eu!Jel'lia boPinquensie , ?E.'tlgcnia Jambos , Eugenio. sp., Miconia pachyphyl.la . 
Sl.ocn1aa sp., CLusia sp., Al.cho7'7t6a sp . , Malvaceue , Lcgum inosnc. Woody 
part: StaohyUPUs pmsoo:t , Fagus sp. , castanopsis ®spidata var. sieboldii , 
Distyliwrr mcemostm~ , Psyohotria mani.lter.ais, Qusl'C" .. u induta . Roots of 
Auouba japonica, C'r:Jptomareia japoni.oa . 

~tymolog!f of the spec1l1c oplthot: r efers t O th e color and poss i bly 
shape and/or cons i s tency o f the apothecium. 

Holotype: Sri Lanko (specific loca lity not given) , on dead wood, (date 
not given) , G. H. K. Thwoites 282 (K). 

T'!JJNl5 of doslgnatod a ynonyiJJ.$': Ncotypc (designa ted here) o f Hel.otium 
8llbB41ttOtinwn ll ennings ll N)'!Dnn : Indonesia, Java, Tj ibodos, along trail up 
~lt. Cedeh, 5 Ja n 1967 , I(. P. Dumont 6 Nurta (CUP-SA 3031, isoneotype NY); 
Lectotype (des igna ted he r e) of Hsl.otium j'uscopu.rpu'I'BWII: Brazil , Serrn dos 
Orgaos, Ad lignum ve t us t Ulll , E. Ul e 2500 (S); llolotype of 1Ar.3io. f'Lavo
a-.uocmtia : Brazil , Sta. Ca tharina , near Bl umenau, llolz., 26 Nov 1891, A. 
~0 1ler 259 (S, ex herb Sydow - in the even t that ther e are additional por 
ti ons of thi s collection o f whi ch I am unaware, I designmt e thi s one as 
the lectotype.). Ho lo t ypc of Hel.otium miniatWI'!: Guad e loupe, Pointe Noire, 
sur l' ecorce pourrie d 'un Caccaoyer , (da t e unkno~TI), Duss 608 (FII). Pre
sUllied ho lotype of HeLotium 00'1101'W1811BB Hennings var . bPasil.iansis Rick : 
Brazil, Silo Leopo1do, on wood, (date not g iven). Ri c k (NY). 

Illustrations: Den nis , l:ew Bu ll . 1954: 328, f ig . 37 , 1954 (as HelotiWil 
mim4tw>t). Denni s, Ke~· Bul l. 1954: 329 , fi g. 38 , 1954 (as Hrll.oti.um }Useo
pwopo.tNum) . Dennis, Persoon i a 3: 63, fig. 44 , 1964 (as Hymenoocyphus 
ru[ocol'PU!us). Pcnzig li Saccnrdo, leones Fung. Javan. p t. XLV , fig . 3, 
1904 (3s Ho'U:>ti.~m~ subsorotirtU'l:!) . 
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Sp«:lmens cx.:Jmlncd : 
ASIA . JAPA.'i: Hons hu, Kyoto Pref . , between Kiyomi zu Temple and Mnruyamo 

Park , K)'OtO, on twi gs, 23 Oct 1957 , S. lma i, T, llongo & R, P. Korf (CUP
JA 190) ; Kyushu, l-liya zaki Prcf., Shiratori l-It . , nca r lin011ac:hi, Kidshima 
Nationa l l'ark, on twig s , 3 Nov 1957, S . Jrui et :~1 (CUP-JA 393); llonshu, 
Chibn Prof., J.l t . Kiyosumi, on root of Aucuba japonica , 14 Apr 1958, S. 
lam!, Y. Kobayasi, l.l. Shimizu, K. Aoshimu. K. Tubnki tj R. P. Korf (CUP-JA 
1010); ttonshu , Chiba Prcf.. Mt. Kiyosumi, on t'-' i gs, IS Apr 1958, S. lmai, 
Y. l:obayasi, D. Shimi::u, K. Aoshima, K. 1\lbnki & R. P. l:or( (CUP -JA 1023); 
llonshu, Asakawa Experimen t nl Fores t , Tokyo , on twig of Stachyul"UB plYlOCO%, 
20 Apr 1958, K. Aoshimm (OJP -JA 1053) ; llonshu, Tokyo, lolt . Takao, on root 
or ~@toTIBria japonica , 4 Aug 1958, K. Tubaki 100.30•40· 2 (CUI'·JA 1257) ; 
Yonezawa, lnego, on bark of ."af!t'B cl"mlata, 16 Aug 1958, K. Tubaki s. n., 
(CUP·JA 1266); Yonezawa, lncgo, on bark or unkno'fm tree, 16 Aug 1958, K. 
Tubaki 1006 1 (CUP-JA 1267); Yoneznwn , lnego , on twig of Faguu sp., 17 
Aug 1958, K. Tubak i 10054 (CUP-JA 1269): llonshu , Nora Pre£., woods be tween 
Shinyakushi-ji and Kasuga-toisha, Na rn, on branch, 24 Aug 1959, R. 1' . ·Kor f 
(t1JI1-JA 1388); llonshu, Nara J>ref., woods bet~o·een Sht nyakushi-ji and Kiisu
ga-tai sho , Na r a, on expos ed root s along n brook, 24 Aug 1959, R. P. Korf 
(CUP-J,\ 1389); llonshu, N:mt Pref., woods bCtlo'ccn Shinyakushi-ji and Knsu
ga-taisha, Nara, on t~odg, 24 Aug 1959, R. 1'. Korr (CUP-JA 1407 ) ; Shikoku, 
Kochi Pref., a long brook 1 kill 1\' of Ochi-mach i , e1ev ca 75 m, on odgs of 
Castanopsis ®epidata va r . s i Qbol.dii, 25 Aug 1959, 1. Ito , T. 1\'ada, K. ti 
R. P . Korf (CUP -JA 1412); Shikoku. Kochi Pre f., along creek N of Yokoku ra
Jinja, Ochi -mnchi, clev en 75 m, on t•o'ig, 25 Aug 1959, 1. Ito, T. Wada, 
1<:. G IL P. Korf (CUI'-JA 1416} ; Shikoku, Koehl Pref., a long creek N of 
Yokokurn - jinjn, Ochl-machi, elev ca 75 m, on udg, 25 Aug 1959, 1. Ito, 
T. Wado., K. 6 R. P. Korf (CUP-JA 1419) : Shikoku. l<:ochi Pre f. , a l ong creek 
N of Yokokuru- j inju, o l cv co 75 m, on twig, 25 1\ug 1959, I. I to, T. Wadn , 
K. GR. P. Kor f (CUP-JA 1421); Sh i koku, Koehl l'rcf., a l ong c reek N of 
Yokokura-j_inja, Ochi-machl, elev ca 75 m, on t"'' igs , 25 Aug 1959, I. Ito , 
T . \\'ada , K. 6 R. P. Korf (CUP-JA 1433); Shikoku, Koehl l'ref., along creek 
Nor Yokokurn-jinja , Ochl-m•1chi, elcv ca 75 111, on t"''igs, 25 Aug 1959, I. 
Ito, T. W~:~do , K. 6 R. P. l<:orf (CUI'-JA 1436): Shikoku, Koehl Pref. , along 
creek N of Yokokura- j in jo, Oc h i - 113chi , e 1ev ca 75 111, on t"''igs, 25 Aug 
1959, I. Ito . T. Wad:~, K. 6 R. P. Kor f (CUP-JA 1438); Shikoku , Kochi 
Pref., :~long creek N of Yokokura- j inja, Ochi-machi, elev ell 75 m, on 
tw igs, 25 Aug 1959, I. I to, T . ~'ada, K. lj R. P. Korf (CUP-JA 1439) ; Sh i • 
koku, Koehl Pref., u long creek N of Yokokura-jinja , Ochi-mach i , elev co. 
75 m, on tw igs of Castanopsis cuspidata var . sUboZdii , 25 Aug 1959, I. 
Ito , T. Wad:a, K. 6 R. P. Korf (CUP-JA 1442) ; Shikoku, l<:ochi Pref . , a long 
brooks bet..·cen Sugir.~oto - j injn li On take- j injn , \'okokuru-yama _, elov ca 700 
m, on twig, 26 Aug 1959, I. Ito, T. Wada, K. 6 R. P. Ko r f (CUP-JA 1482); 
Kyushu, llida-gun , Oita-ken , Kita-mameda, llida-machi, substrate not g iven, 
27 Jul 1920, N. Nakayama (CUP-JA 1579) ; Kyu shu, Miyoshi-a ura, Hida-gun, 
Oita-kcn, subs trate no t given, 10 Jul 1921, N. Xakayama (CUP-JA 1604); 
nonshu, Tokyo, Takaozan , substrate not given, 6 Scp 1936, R. lma:eki (CUP
JA 1614}; Honshu, Tottori-shi, Tot tori-ken, substrate not gjven, S Oct 
1922, 1-1. Tsudo (CUP-JA 1628); Ehimc-kcn. Shikoku, substrate not given, 
Aug 1916, Komatsuzaki (CUP-JA 163 4); Yo.ku Island, volley S of H.R bridge 
Yokotanl, 3 kr.l W of Ambo, Kagoshima -ken , on twig, 18 Oct 1961, Y. Kobaya s l, 
lndoh, K. Tubaki, Soncdu, Furukawa li R. P . Korf (CUP-J,\ 1909) ; Yllku Is land, 
\'II II ey S of RR bridge Yokot on i. 3 km W of Ambo, Kngosh ima· ken, on twig, 
18 Oct 1961, Y. Kobaya s i, lmloh , K. Tubakl, Soneda , Furukawa & R. P . Korf 
(CUP-JA 1913); Yaku Isl and, va lleyS of RR bridge Yokotani. 3 km W of 
Ambo, Kagoshima-ken, on twig, 18 Oct 1961, Y. Kobaya s i, lndoh, K. Tubaki. 
Soneda, Furukawa li R. P. Korf (CUP-JA 1921); Yaku l s la.nd, valleyS of llR 
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bridge Yokouni, 3 bl w o f Ambo, Kagosh ima -kcn, on hdg , 18 Oc t 196 1, Y. 
Kobaynsi , l ndoh, K. Tubaki, Soneda, Furukawa lt R. P. Korf (CUP-JA 192S): 
Yaku Island , valley S of RR bridge Yokot :mi, 3 l.m W of Aabo , Kagoshia3· 
ken , on tk" ig , IS Oct 1961, Y. Kobayasi, Indoh, 1: . Tubakl, Soncda , Fu ru
kawa li R. P. Kor f (CUP-JA 1927) : Y:tku 1 s l and , val l ey s of RR bridge Yoko
tnnl J 3 km h' of Ambo, Kagosh im:r -kcn, on twi g , 18 Oc l 196 1, )' . Kobnyasi, 
lndoh , K. Tubaki, Soneda , Furukawa li R. P. Ko r f (CUP-JA 1931); Yaku Is
land, valleyS of RR bridge Yokotnni, 3 km W of Ambo, Kagoshima -ken, on 
twig, IS Oct 196 1, Y. Kobayas l, lndoh, K. TUba ld, Soncda , Furukawa & R. P . 
Korf (CUP-J;\ 1943) ; Yaku Isl and, '"'oods 1-3 b Nh' of Kosugidani, Kngoshima , 
on twigs, 19 Oc t 196 1, Y. Kobayasi. Indoh , K. Tubaki, Soneda, Furukawo 6 
R. P. Ko r f (CUP-JA 1989); Yaku Island, Suzuk3wa Va lley, nca r Onoaido, 
Kagoshiu-ken , on br:'lnchlet, 22 Oct 1961, Y. Kobayas i, Indoh, K. Tubald , 
Son~a. Furukawa & R. P. Korf (CUP -JA 206 1) ; Yoku Is land , Su:ukawa Va l l ey , 
near Onoaida , Kagoshima- ken, on Kood o f br anch let, 22 Oc t 196 1, V. Koba
yui, lndoh, K. Tubaki. Soneda, Furukaw3 ~ R. P. Ko r f (CUP-JA 2064 ) : Yaku 
Is land, Ta ktnog11wa \Ialley , enS km N of Nagata, )Cagosh ima-ken, on twi g , 
23 Oct 196 1, Y. Kobaya s i, lndoh, K. 1\Jbaki . Sonedn , Furu kawa 6 R. P. Korf 
(CUP-JA 2096); Yaku Is l and, 2-4 kla S of Nagata , :a long Nagata Rive r Va ll ey. 
t:agoshlma-ken, on twigs, 25 Oc t 1961, Y. Kob:~ynsl, Indoh, K. 1\Jbaki , So
neda, Furuhw:1. li R. P. Kor f (CUP-JA 2106); Yaku l sl3nd , 2-4 km S of Na
gata, a long Nagata Rive r \Ia I l ey , Kagosh i11a-ken, on tw i gs , 25 Oct 196 1, Y. 
t:obaya s i , lndoh, K. Tubaki, Soneda, Furukawa & R. P. l:orf (CUP-JA 2107); 
Yaku Is land , 2 - 4 km S of Nagata, a long Nagata Rive r Va l ley , Kagoshimn-ken, 
on twi gs, 25 Oct 1961, Y. Kobayu s i, l ndoh , K. Tubald , Sonedtt, Furukawo 6 
R. P. Ko r f (CUP-JA 2108) ; Ynku I s land, 2- 4 kc S of Naga t:a , along Naga t a 
Ri\'Cr \'alley , Kago sh ima-ken , on twi gs , 25 Oc t 196 1, '1' . Kobuyasi , Jndoh , 
K. 1\Jbakl, Soneda, Furukawa ti R. P. Korf (CUP-JA 2109); Yaku Is land, ncar 
roadside bet~.·cen Yoshido and Sh isenohunn, Kagoshlmn - kcn, on twigs, 26 Oct 
196 1, Y. Kobayasi t R. P . Korf (CUP-JA 2114) ; Yaku Is l and , i n woods at 
side t ribu t ary, s tream o f Ambo Rhcr, ca 1 km W of Anlbo, Kagoshiam-ken, 
on twigs , 29 Oct. 1961, Y. Koba)•a.si, Indoh 8 R. P. Korf (CUP-JA 2144 ); Hon
shu , N:mz:cn j i Temp l e, Kyo t o, on twi g , 4 No\' 1963, ~l. llamada, T. llongo, K. 
Tubaki 8 R. P. Korf (CUP-JA 2828); Honshu, Shi gn Pref. , ground s of ~li i 
Tes~ple , Otsu, on t wig, 5 Nov 1963, T. Hongo , K. Tu baki, T. Kusnkn, Y. Shi · 
dei ti R. P. Ko r f (CUP-JA 2837); Hon shu, Sh iga Pr e£., grounds of ~Iii Tem
ple, Otsu , on twigs, S Nov 1963, ~1. Hamada, T. llongo , K. Tubald , K. T. tl 
R. P. Korf (CUP -JA 2854) ; Okinawa, Yon;tha - Oaku , abO\'C Okwna, Kunigami-son, 
400·475 111 , on twi gs of Distylium :roacemoaum , 18 ~lar 1966, R. P. Kor f, K. P. 
Ounlont, Z. Koja 6 K. Kuroshima (CUP-JA 3083): Ok ln:nm, Iz.umi Botani cal 
Gardens, Mot o l a -cho, on twig o f &i.stylium mcemosum , 19 ~lur 1966 , R. P . 
Korf, K. P. Dumont, !. Koja 6 K. Kuroshima (CUP·JA 3109); Ok inawa, ncar 
top of Katsuudake, Yabu - son, on petiole of &i.styliuro~ NC81"108U'n, 20 Mar 
1966 , R. P. Korf, K. P. Dumont G K. Kurosh ima (CUP·JA 3164); R)'Ukyus, 
Jshigaki Island, Az.anakasuj I, A1"3kawa, r otted branch let o f Psyc110tM.a 
MCV"~illensis, 20 ).ta r 1969, R. P. Korf et al. (CUP-JA 3216); Ryukyu s ls· 
lands, l ri o1110 te Island, along trail nca r Da i -N i Futalla tn , Ur auchi River, 
base of petiole of Rhus Blj.CCfldar.~a . 6 Apr 1969, R. P . Korf , C. Ogimi, K. 
Kur oshi ma, T. Nakamine G M. Shimoji (CUP-JA 3323); Ryukyus lslnnds , l rio
IIO t e Is land, n l ong trail nettr Dai -Ni Futamata, Ur auchj Rive r. on petiole 
of Diatyl.ium mcemosum , 6 Apr 1969, R. P. Korf, C. Og ia i , K. Kuroshil•n , 
T. Nakaminc 6 S. Shimoji (CUP-JA 3339); Ryukyus Is l and s , lrio:Dot c Is l a nd , 
along tra i l nca r Dai -N I Futttmo.ta, Urauc hi River, on petio l e s of Diotytium 
moenosum , 7 Ap r 1969, K. Kuroshi:Da 6 T . Nakuinc (CUP-JA 3347); Ryukyu s 
Islands, l ri otK> te Island, a l ong t rai l ncar Oai-Ni Fu t ama ta, Ur auchi River. 
on rot ted wood of Caotanopeio cuspidata \'ar. siebol.dii , 7 Apr 1969, K. 
t:.u roshima & T. Nakamine (CUP-JA 3348) ; Ryukyu s Is l and s , lrio.o t e Is l and, 
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uppe r end of Nakama River, ncur Oha ra , ca 10m , on petioles of Distyt.iwn 
rac6mOBWl'l , 9 Apr 1969, R. P. Kerf, K. Kuroshinm, T. NokQIDi ne, C. Ogim..i & 
t-1. Shimoji (CUP-JA 3359) ; Okint~wa, Yona Demonstration Forest, Yona, ca 
750 m, on twig of Castanopsis cuspi.data \':tr. si.oboldii, 18 Apr 1969, R. P. 
Kerf, C. Ogimi & 5. Kuniyosh.i (CUP-JA 3426} . OHNA: Ta -mu, Fukien, on 
fal l en twigs, 17 Aug 1933 , S.C. Tcng 2008 (CUP-CII 41). TAIWAN: Ch i-sing 
San, on twig of unkno":n species, 7 Dec 1975 , Lieu Shrua-che (CUP 54938, ex 
F. of Taiwan 1<13); 1\'o-Zcn, on tw ig of unknown species , 25 Jul 1975 , Lieu 
ShUJR- che (CUP 54944, ex F. of Taiwan 400). PIIILI PP INES: Luzon, along 
trail up />It , Haki l ing from Pansol s ide, Pansol , on l"'' ig .in l eaf litter, 9 
Apt' 1966, K. P. Dumont a I . J. Dogma (CUP-SA 9 13); Luzon, Go-Gollill, f.lt. 
Bonahao from the SaTinya side, on downed branch, 14 Apr 1966, K. P . Ou· 
mont, P. Zamor a & B. llcrnaei:t (CUP-SA 954); Luzon, Go-Go ll il l , ~It, Bonohoo 
from the Snriaya side, on downed br anch , 14 Ap r 1966, K. P. Dumont, P. Za
mora & B. llomneh {CUP-SA 955) ; l.uzon, along the L.'lg Nns River, Mt. Bona· 
hac, below ca 1900 m, on twigs. 17 Apr 1966, K. P. Dumont, P. Zamora 6 B. 
llernaeiz {CUP-SA 1032); Neg ros , in vicinity of Ba rri o ~latikil, Sit i o Noga
ro , on twigs , 6 Jul 1966 , K. P. Dumont G D. R. Reynolds {CU P.-SA 1115); 
Negr os, in vicinity of Barrio Hatik i l , S i tio Nagar o, on twigs, 6 Jul 1966, 
K. 1'. Dumont & D. R. Reynolds (CUP-SA 1135): Negros, in vicinity of Barrio 
Natiki l , Sitio Nogaro, on twigs , 8 Jul 1966, K. P . Dumont & D. R. Reynold s 
(CUP-SA 1196); Negros, vicinity of Barrio ~L'ltiki l . Sitio Nagar o, on twigs, 
9 Jul 1966, K. P. Dumont & D. R. Reynolds (CUP- SA 1215) ; Luton, be low f.lud 
Springs, along r oad from Forestry Campus up ~lt . MakilingJ Los Banos, on 
h · ig , 29 Ju l 1966, K. P. Dumont (CU P-SA 1307); Luzon, in vicinity of f.tud 
Springs, "It, ~L'll:i l i ng , Los Bal"los, on t~dg, 30 Ju l 1966, K. P . Dumont 
(CUP-SA 135 1) ; l.uzon, along t r ail l eading up Mt. Ma.kiling from the Quarry , 
on compound petio l e, 8 Aug 1966 , K. P. Dumont 8 B. Hernaci t (CUP-SA 1382); 
Luton, a l ong road leading from Forestry Campus to f.tud Springs, f.lt. Haki 
l ing, Los Baftos , on wood , 3 Sep 1966, K. P. Dumont e t a !. (CUP-SA 168Z); 
Palawan , lnagawan Subcolony Penal Institute , km 54 from l'ucr t a Pr i ncess, 
on leaves, 7 Oct 1966, K. P. l>umont & J. V. Pancho (CUP-SA 1877); Su lu, 
Tawi Ta1•d, in vicinity of Sulu Notiona l Agricultural Schoo l , Ta r awakin, 
on twig, 14 Oct 1966, K. P. DuiiiDnt ti J. V. Pancho (CUP-S.\ 1896); Su lu , 
Talo'i Tawi, S of campus of Sulu Nationa l Agri cultur al Schoo l, Tarawakin, 
on twig, 16 Oct 1966, K. P. t>umont, J. V. Pancho & Nebnb (CUP-SA 1961); 
Luzon, Quezon National Pnrl:, Antinaona n , Quezon, on tw ig, 12 Nov 1966, K. 
P. Dumont (CUP-SA 2319); l.aJZon , in vicinity of Universi ty of Philippines 
Land Grant , km 97, 14 km past Siniloan towards In fan t a, on twig, 17 Nov 
1966, K. P. Dumon t (CUP - S1\ 2342); Luzon, in vicinity of University of 
Phi l ippines Land Grant, km 97, 14 km pas t Sinilo::~n towards Inf::~nta., on 
ndg, 17 NO\' 1966, K. P. Dumont (CUP-SA 2347); l.uzon , in vicinit)' of Bu lu
s an Lake, 8ulusan, Sorsogon , on twig, 22 Nov 1966 , K. P. Dumont (CUP-SA 
2376); l.uton, in vicinit)' of f.tud Springs, ~It, ~lakiling , Los Bnftos, on 
ud g , 10 Dec 1966, K. P. Dumont {CUP-SA 2•157). ~L\I.A''SJA: Ginting !Ugh
lands, Pahang, on petiole, 26 Uec 1967 , Ji.. P. Dumont & B. Stone {CUP-SA 
2748). INDONES IA , JAVA: ~lountain Ga rden & Jungle, Tj ibodos, on twig , 8 
Dec 196 1 , M.A . Rifai, R. Nnsution 6 R. P. Kerf (CUP-SA 54); Mountain Gar
den 6 Jungle, Tjibodas, on tl<dg , 8 Dec 1961, lol. A. Nasution & R. P. Ker f 
(CUP-SA 77); jung l e trai 1 between Tj ibodas and Tj i beu r cum Waterfall, on 
twip:, 9 Dec 196 1, H. A. Rifni, R. Nasution, Nurta & R. P . Korf (CUP-SA 
87); jungle n .:li l between Tjibodns and Tj.ibcurcum \\'nterfall, on twig, 9 
Dec 196 1, H. t\. Rifai, R. Nastion, Nu rt a 6 R. P. Korf (CU P-SA 112) ; jung l e 
near Tjibodas, on twig , 10 Dec 1961, f.l. A. Rifai , R. Nasut ion 6 R. P. Kerf 
(CUP-SA ISO); along Tjivalen River, Tjibodas, on twig, I I Dec 1961, M. A. 
Rifai GR. P. Kerf (CUP-SA 169); jungle trail between Tjibodas nnd Tj i 
beureum Waterfal l, on twig of Q:.~el"cuD induta, 16 Dec 1961, ~1. I\ . Rifai ti 
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R. P. Korf (CUP-SA 282): ncar pond , Tjibodas, on t wig, 25 Dec 196 1, fol . A. 
Rifai li R. P. Kor f (CUP-SA 419); along Tjiwa l cn River , near beginn ing of 
t r ail to Tjibcurcum, Tjibodas, on l'-"igs, 28 Dec 196 1, ~1. A. RHai & R. P. 
Ko r f (CUP-S1\ 495); Natur e Reserve, Tj ibodas , on twig of CastanDpsie sp. , 
3 Jan 1967, K. P. Dumont fi Nur t a (CUP-S,\ 2950) ; :a long t r aU up m . GC'dch, 
Tjibodas , on hdg, 4 Jan 1967 , K. P. Dumont 6 Wi r awmn (CUP-SA 3000); along 
trail up Mt . Gcdeh, Tjibodas , on twig, 6 Jan 1967, K. P. Dumont & Wirawa n 
(CUP-SA 3069); along trail above fa ll s, folt . Gedeh, Tjibodas, on mossy 
branch, 7 Jan 1967, K. P. Oumont 6 "' irnwnn (CUP-SA 3137) . SRI LANKA: 
Gannromm, Peradcniya, Centra l Fanns , on tw igs and pet iole, 11 Jlln 1967, 
K. 1' . Dumont & Pe ter (CUP-SA 3155); Cor bet ' s Gap. Ranga lB , Cent r a l Prov . , 
on l eaf , 13 Jan 1967 . K. P. Duulont 6 Pe t er (CUP-SA 3222); J.!t. Pedro, Nu
wara Eliya, on t wig, IS Jan 1967, K. P. Dul!lont 4 Peter (CUP-SA 3292). 

NORT/1 ANERICA. JA"1A ICA: a long trail to Si lver IHll Gap, nca r h'oodeu t 
tcr's Gap , vic i ni t y of Newcas tl e , Por tlond Parish , on l ar ge herbBcoous 
s t em, 9 Jan 1971, R. 1'. Kor f, J. R. Dixon, K. P. Dumont, R. W. Er b , D. II . 
Pfister, D. R. Reyno lds, A. Y. RosSUian 6 G. J. Sa.uels (CUP-MJ 125): along 
trai l be tween ~oodcut tcr's Gop and r uins of Major Wa ill ln ' s House , Port 
l and Par ish , on pet ioles, 9 J nn 197 1, R. P. Korf , J. R. Dixon, K. P. Ou
IIIOnt , R. W. Er b , D. II. Pfister , D. R. Reyno lds, A. Y. Rossman 6 G. J . 
Samue l s (CUP-MJ 143); along l.ady's Mile Trail to just S of h'oodcuttcr' s 
Gap, vicinity of St. And r ew Parish & Por tland Parish, on petio l es of ?£\4-
gBnia sp .• 9 Jan 1971, R. P. Korf, J. R. Dixon , 1:. P. D.u:lont , R. h', Erb, 
D. II. Pfiste r , D. R. Reyno lds, A. Y. Rossma n 6 G. J. Samuels (CUP-1-U 157); 
along Lady ' s Mile Trail to j us t s of Woodcutte r' s Gap, vid nity of St. An
d r ew Parish fi Portland 11ar i sh, on petio l es of ?SU£1enia sp . , 9 Jnn 197 1, 
R. P. Kor f, J. R. Dixon, K. P. Dumont, R. W. Erb , 0. H. Pfister, 0 . R. 
Reyno lds, A. Y. Rossman & G. J. Samuels (CUP-~U 161); vlci nit)' of Dick's 
Pond , h' of llardwn r Gap , ncar Holywe ll Recreationa l Area and Wag Water 
River, St . And r ew Parish, en 2800-3000 ft, on l eaves, 10 Jan 1971, R. P. 
Kerf , J. R. Dixon, 1: . P. Dumont, R. W. Erb, D. H. Pfis ter, 0. R. Reyno lds, 
A. Y. Rossman G G. J. Samuels (CUP-1-U 243); 3 l ong Lad>·'s Mile Trail to 
j ust S of Woodcutter ' s Gap, vic in i t y of St. And r ew P3Ttsh 6 Por tland Par 
ish , on pet io l es of ?&gonia sp . , 9 J an 197 1,, R. P. Korf, J. R. Dixon, 1: . 
P. Dumont, R. W. Erb , D. ll. Pf iste r , D. R. Reyno lds, A. Y. Rossman & G. J. 
Samue l s (CUP-!o1J 3 19) ; along Lady's Mile Trai l t o jus t S of Woodcutte r' s 
Gap, vici nitr of St . Andrew Paris h fi Portland Pari sh, on petioles of ?&
!JOnia sp., 9 Jan 1971, R. P. Korf, J . R. Dixon , K. P. Dumon t , R. l<l'. Erb, 
0. H. Pfist er, D. R. Reyno lds, A. Y. Rossman & G. J. Samu~ l s (CUP-loU 335) ; 
trail between Bar r e tt 's G.1.p and Corn Puss Gap, St . ThotDas Parish , on peti
oles , IS Jun 1971, R. P. Korf , J. R. Dixon . K. P. Dumont, R. W. Erb, 0. II. 
Pfis t er , D. R. Reynold s , A. Y. Rossman & G. J. Samuel s (CUP-~ 504); trail 
bct.,;cen Barrett's Gap and Corn Puss Gap, St . Thomas Parish, on petio l es, 
15 Jan 197 1, R. P . Korf, J. R. Di xon , K. P. Owaont , R. W. Er b, 0 . II. 
Pfister, 0. R. RC)'no l ds, A. Y. Rossman tiC. J . Samuels {CUP-1-U 548); t rail 
from \1\'hitfle ld lla l l to Por tland Gap to Blue !o!t., bo rder of St. ThOGias and 
Portl and Parishes , on petiole, 17 J an 1971, R. P. Kor f , J . R. Dixon, K. P. 
Dumon t , R. \11' . Erb, 0. II. Pfist er, D. R. Reyno lds, A. Y. Rossman fiG. J. 
Samue l s {l.lJP-t-tJ 583); t r:lil bet.,;ecn Freetown and Wag h'ate r River, ncar 
llardwa r Gap . St. And r e\o' Parish, on petio l es. 18 J an 1971, R. P. Korf, J. 
R. l>ixon , t:. P. Dumont , R. tl'. Er b, 0. IL Pfister , 0 . R. Reyno lds, A. Y. 
Rossmtm fiG .. J . sa~uel s {CUI·-~u 612). PUERTO RICO : nea r Pico de l Oeste, 
in e l fin forest, El Yunque , 1000 m, on l e:tf buses o f Eugenia sp., 4 J un 
1970, R. P. Kor f, J. B. Benson. J . R. Dixon. J. II. !haines, D. II. Pfister, 
A. Y. Rossman , A. Snncho:. & L. E. Skog (CUP-PR 3803) ; tra i I to El Toro, 
nca r km 13 . 5 on Rte 191, El Yunquo , en 750 m, on midri bs, veins and 
r a r e l y pe t ioles of Cec}'Opia po.ttatlu:J , 5 Jun 1970, R. P. t:orf, J. B. Ben-
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son , J. R. Dixon, J . II. Haines , D. H. Pfiste r , A. Y. Ro ssman , A. Sanc he:t 
ll l. . E. Skog {CUP-PR 38 14) ; tra"il to El Toro , ncn r km 13 . 5, Rtc 19 1, El 
Yunque , ca 750 m, on leaves of Eugenia bol"inqu671Bi8, 5 J un 1970, R. P . 
Ko r f, J . B. Benson , J . R. Dixon, J . H. Ha ines , D. II. Pfi s ter , A. Y. Ross
raan, A. Sanchez 4 L. E. Skog {OJP- PR 3816); t r ail to El Tor o , nca r km 
13. 5, Rt c 19 1 , El Yunque , ca 750 m, on leaves of Niconia pachyphylZa, 5 
Jun 1970, R. P. Kor( , J, B. Benson, J. R. Dixon , J . II. llnines , D. H. 
Pfister, A. Y. Rossman , A. Sa nchez 4 L. E. Skog (CU P-PR 3832); nc3T Pico 
do l Es t c, in cloud fores t, El Yunquc , 1000 m, 8 Jun 1970, R. P. Kor f, J . 
B. Benson, J . R. Dixon , J. II. llaines, D. II. Pfi s te r , A. Y. Rossman, A. 
Sanchez. tl L. E. Skog (CUP-PR 3912); ncar Pi co del Este, on petio l es of 
Eugtmia 5p . , B Jun 1970, R. P. Korf, J. 8. Benson, J. R. Dixon, J. II. 
Haines, 0. tl . Pfister, A. Y. Rossman, A. Sanchez:. t; L. E. Skog (CUP -PR 
3913). D<l-IIN ICA: woods and r oads ide near the Bee !louse, Springfield 
Estate, 7 mi f r om Ro seau, 1200 ft, on s t em, 21 Jun 1970 , R. P. Kor f, J. B. 
Benson , J. R. Dixon , 0. II . Pf ister , A. Y. Rossman & L. E. Skog (CUP- DO 
70); Dom-Cnn l umbe ring area, W of Pont Cusse , St. Pau l Pari s h, 700 ft , on 
pet io l e of Sl.oanoa sp . , 22 Jun 1970 , R. P. l:o r f , J. 8. Benson , J. R. 
Dixon , 0. II. Pfis t er, A. Y. Rossman & L. E. Skog (CUP- DO 90); Dora-Can l um
bering area, W of Pont Casse , St. Paul Parish , 700 ft, on petiole of ?Eu
genia jamboe, 22 Jun 1970, R. P. Korf, J . B. Benson , J . R. Dixon, D. H. 
Pfister, A. Y. Rossman & L. E. Skog (OJP-DO 92); Dom-Can lumbering area , 
h' of Pont Cane, St . Pau l Parish, 700 ft, on hdg, 22 Jun 1970, R. P . 
Kor f, J . B. Benson, .1. R. Di xon , D. II. Pfist er, A. Y. Rossman 6 L. E. Skog 
(OJP-DO 95) ; Oom-Ca n lumbe ring a r ea , 1\' of Pon t Casse , St. Paul Parish, 700 
ft, on petio l e s and tlli d r ibs of Clwria or Coccolcba, 22 J un 1970, R. P. 
Korf, J. B. Benson, J . R. Dixon, D. II. Pf is t er, A. Y. Ross.c:~an 6 L. E. Skog 
(CUP-00 97); Dom -Can lwabering ar ea, W of Pont C.'lsSe, St. Pnul Par i s h, 700 
f t , on unidentified petio l es, 22 Jun 1970, R. P. t:orf, J. B. Benson, J. R. 
Dixon, D. H. Pfister, A. , .. Ro ssman t; L. E. Skog (CUP-00 98); l>oc-Can lum
beri ng area , lrl' of Pont Casse, St. Pau l Pa r ish, 700 f t , on twig, 22 Jun 
1970, R. P . Kor f , J. B. Benson, J . R. Dixon , D. II. Pf i s t er, A. Y. Ros sman 
& L. E. Skog (CUP-DO 99); Dom-Can lumber i ng area, II.' of Pont Casse , St. 
Paul Par ish, 700ft . on t wig, 22 Jun 1970 , R. P. t:orf, J. B. Benson , J . R. 
Dixon , D. H. Pf iste r, A. Y. Rossman t; L. E. Skog (CUP-DO 101); Oom-Can 
lumbe r ing area , a long Layou River , St . Joseph Parish, 600 ft, on twigs, 22 
J un 1970, R. P. t:or f , J. B. Benson, J. R. Dixon , 0 . II. Pfis t e r, A. Y. 
Ross11tm & L. E. Skog (CUP-DO 127); Dom-C3n lumbe r ing area., along Layou 
River, St . J oseph Parish, 600 ft, on twigs, 22 J un 1970 , R. P . l:or f, J. B. 
Benson, J . R. Dixon , D. II. Pfiste r , A. Y. Rossman & L. E. Skog (CUP-DO 
129) ; !>om- Can lumbering a r ea, :a long L.'lyou River , St. Joseph l'a r ish, 600 
ft. on pe tio l es, 22 Jun 1970, R. P. t:or f , J . B. Benson . J. R. Dixon , D. II. 
Pfister , A. Y. Ro sSIIon & L. E. Skog (CUP-00 134 ) ; \o'oods nca r Pont Casse, 
St. Pau l Pari sh , ca 2000 ft. on pe tio les and a idveins of Mi.coni<z sp. , 26 
Ju n 1970, R. P. l:orf, J . B. Benson, J . R. Di xon , D. tl. Pf ister, A. Y. 
Rossman & L. E. Skog (CUP-00 173); woods near Pont Casse, St. Paul Pari s h, 
ca 2000 f t, on pe t ioles of Clwtri.a sp . , 26 Jun 19 70, R. P. t:or f, J. B. Ben
son, J. R. Dixon, 0. II. Pf i s t e r , A. Y. Rossman li L. E. Skog (CUI'-00 18 1) ; 
woods nea r Pont Cassc, St. Pau l Pa. r ish , ca 2000 ft, on pet io le o f Miconia 
s p., 26 Jun 1970 , R. P. l:o r f, J . 8. Benson, J. R. Dixon , D. II. Pfi ster , A. 
Y. Rossman & L. E. Skog (CUP- DO IB2); woods nea r Pont Casse , St . Paul Par
ish , c a 2000 f t, on t wig, 26 Jun 1970, R. P. t:o rf, J . B. Benson, J . R. 
Dixon , D. H. Pf is ter , A. Y. Rossman & L. E. Skog (CUP-DO 1B3): woods ncar 
Pon t Casse, St. Pau l Pa ri s h , ca 2000 f t , on t'-·i g , 26 .Jun 1970 , R. P. t:or f, 
J . B. Benson , J . R. Dixon, D. II. Pfi s ter, ,\ , Y. Rossman & L. E. Skog (OJ P-
00 206); \o'Oods and or cha r ds nea r Bee House. Sp r ingf i e l d Plantation , 4 mi 
f r om Roseau, ca 1200 ft , on petio l e base, 27 J un 1970, R. P. Ko r f, J . B. 
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Benson , J. R. Dixon, D. II. Pfi s t e r, A. Y. Rossman & L. E. Skog (CUP~OO 
ZS4); along r oad ncar Pont Casse, St. Paul Parish , on udg, 29 Jun 1970, 
R. P. Korf, J . B. Benson , J. R. Dixon, D. H. Pfi s ter, A. Y. Rossman & L. 
E. Skog (CUP~OO 297) : along road ncar Pont Cassc, St. Paul Parish, on 
twig , 27 Jun 1970 , R. P. Korf, J . B. Benson, J. R. Dixon, 0 . II. Pfister, 
A. Y. RossiMn 6 L. E. Skog (OJP-00 309) ; a long road nca r Pont Casse, St. 
Paul Parish, on petio le :tnd mid rib of leaf, 29 Jun 1970 , R. P. Korf, J . B. 
Benson, J. R. Dixon, 0 . II. Pfister, A. Y. Rossman G L. E. Skog (CUP-00 
310) ; a long road near Pont Cassc, Sl. Paul Pari s h, on petiole of large 
c0111pound lea f . 29 Jun 1970, R. P. Korf, J . 8. Benson, J . R. Dixon, 0. II. 
Pfhter, A. Y. Rossi!Uln G L. E. Skog (CUP-00 311 ) . GUADELOUPE : Pa.rc Tropi· 
ca lc , Lcs ,.lome I l cs , on tW"i gs , 19 Ju l 1974 , D. H. Pri s ter 571 (FII); Plateau 
Dimba, u l ong S s ide of Ravine Roche , on petioles and bases of i.ndct. 
ICBII CS , 20 Jul 1973, D. H. Pfi s ter 576 (FII); s long roud 0·2l, 37 km f r 0111 
Basse Terre, Guadeloupe Nn t ional Forest, ca 500 111, on petio l e of member of 
MeiiiStomatac:eae, 5 Jan 1974, 0 . II . Pfi s ter , S. E. Ca rpenter 6 M. A. She r · 
wood 878 (Fil); Los M.1mell es, Guadeloupe Na t ionnl Forest, on pe t io l es of 
member o f Leguminosae , 5 Jan 1974, D. II. Pfister, S . F. . Carpen t er 6 M. A. 
Shervood 880 (Fil); Cr:tnde Etnng, above Bonanie.r, 400·41 6 m, on petiole, 6 
J an 1974, 0. H. Pfister, S. E. Ca r penter 6 M. A. Sherwood 98 1 (Fit) ; Gra.nde 
Etang , above Sonnnier, 400-4 16 m, on very wet he.rbaceous stem, under vine 
covering exposed lake edge, 6 Jan 1974 . 0 . IL Pfister, S . E. Carpen t er 6 
M. 1\ . Sherwood 1010 (FII); approach to Victor llughes Tnil, Gr a nd M:'ltouba, 
on s tump, 8 Jan 1974, D. H. Pfister, S. E. Carpenter 6 }1. A. Shenrood 11 20 
{Fit); Par e Tropica lc, on fallen le:lf pet io les, 10 J nn 1974, 0. II. Pfister, 
S. E. Carpenter G ~1. ,\ , SheTW"ood 1218 (FII). PANA.\IA: Prov . Panama, sw:~dt 
of Cerro Jefe, ca 23 km N of Pan t\me r ican Highway, on indet. leaf, 11 Jun 
1975, K. P. Dumont, S. E. ~ S. 1>1. Carpenter t S. !>Iori PA·52 (NY); Prov. 
Panam3, sulll!li t of Cer ro Jefe, ca 23 km N of Pa n American Highway, on twig, 
11 Jun 1975 , 1.:. P. Dumont, S . E. t S. 1-1. Carpenter t S. Mori PA-71 (NY); 
Prov. Panama., sur:uait of Cerro Jcfe, ca 23 km N of Pan American llighway, on 
leaves , II J un 1975, K. P. Dumont, S . E. li S. M. Carpenter a S . Mori PA-95 
( NY) ; 11rO\' . Pana.ll3, summi t of Cerr o Jefe, ca 23 km N o f Pan ADler ican tli gh
way , on petiole, II Jun 1975 , K. P. Dumont , S. E. & 5 . M. Carpenter t S. 
Mori PA - 103 (NY) ; Prov. Cocle, f r om base of Ce r ro Pll6n to SUIIIIIIlt, 5 lao NE 
of HI Va l Je , en 2200-3000 ft , on petiole , 14 Jun 1975 , K. P. Dumont, S. E. 
& S. M. Carpenter li S. ~k)ri PA-252 (NY); Prov . Cocle , from base of Cerro 
Pi16n to summit, 5 la:l NE of El Va ll e, ca 2200-3000 ft , on petio l e, 14 Jun 
1975 , K. P. Dumont, S. E. & S. ~1. Carpenter & S. Morl PA- 267 (NY); Prov. 
Cocle, from base of Cerro Pil6n to SUr.llll it , 5 kill NE of El Val l e, ca 2200· 
3000 ft, on pe t iol e, 14 Jun 1975, K. P. Dumont, S. E. tiS . M. Car penter & 
S. J.lori PA-276 (NY); Prov . Coc l c , vicinity of La Mesa, 2.5 km N of El 
Valle, ca 2100 ft , 14 Jun 1975, K. P. Dumont, S. E. liS. 1>1. Carpenter liS . 
J.lori PA-32 1 (l\'Y); Prov. Veraguas, a l ong ro:J.d f r om Sta . Fe to C3 1ovebora , 
Atl3ntic s lope , v icinity Rio C:aloveborita, ca 16 km from Sta. Fe, c.a 1000· 
2500 ft , on indet . l e3f, 18 Jun 1975, K. P. Dumont, S. E. 6 S. H. Carpen· 
ter t1 S. /-Iori PA·604 (NY) ; Prov . Panama, 10·1 2 kiD N of Pan American IHgh
...ay, on the El Ll :mo·Cartt Rd, on l eaf, 28 Jun 1975, K. P. Dumont, S . E. & 
S. M. Carpenter 6 S. Mori PA-1 215 (NY) j Prov. Panaaaa, 10-12 UN of Pan 
American lltghwa y, on the El Llano-Card Rd, on branch, 28 Jun 1975, K. P. 
Ow:!ont, S. E. & S. 1-1. Carpenter t S. /rolori PA·l264 (NY); Prov . Panama, vi
cinity Alto de Pucora, 26 · 31 km N of Pan American IHghway, on old road to 
Mandinga, ca 2100-2200 ft, on petio le , 30 Jun 1975, K. P. Dumont, S. E. 
Carpenter liS. Mori PA·l546 (NY) ; Pro11. Panama , vidnity Alto de Pacora, 
26-3 1 laD N of l'nn Americun lli ghway. on old road to Mandinga , ca 2100-2200 
ft., on petio l e , 30 Jun 1975, K. P. Dumont, S. E. Carpenter t S. Mori PA· 
1554 (NY); Prov. Panaaa, vicinit)' of Alto de Pacon, 26·31 km N of Pan 
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American lli ghway, on old road t o Mandinga , ca 2100-2200 ft, on petio l e, 
30 Jun 1975 , K. P. Dumont, S. E. C<&rpcn tcr tl S. Mori PA- 1574 (NY) ; i>rov. 
PonuiiUJ, vicinity Al to de Pacora, 26-3 1 km N of l'un American lligh~o·n)', on 
o ld rood to ~landinga, 2100-2200 f t, on petiole, 30 Jun 1975, K. P . Dumont, 
S. E. Carpenter & S. Mori Po\-1600 (NY). HEXICO: Serr e de La l>ta r tinica, 
S de Bandcrilla, Ver a Cruz , 1500 111 . on udgs, 25 Scp 1975, C. Gu:.m5.n 
12460 (ex ENCB, NY). 

SOOTH AHERICA. COLet.IBIA: Opto. Antioquia, Buenos Aires , Providcncin, 
Anor'i, Rio Anort. on plant debris , S Jul 1974, K. P. Oulllont , J. II. llaincs, 
L. F. VcHisqucz 1'1 R. Fonnegra C0- 543 (COL, NY); Opto . Antloquia , Buenos 
1\ircs, Providcnda, Anor { , Rio Anorf , on leaf b lade, S J ut 1974 , K. P. 
Dumont, J. II. llaincs , L. F . Vcl!isquet & R. Fonnegra CO-S70 (COL, NY); 
Opto. Val l e, vicinity Pance, t~bovc Rio Pance, on leaf of Alohol"t'lc.a sp., 12 
Jul 1974, .:.. 1'. Dumont, J . II. llnines, J . Jol. ld robo & L. F . Vel!isqucz CO
IOS3 (COL, NY); Opto. Cauca, Finca A. Castro, ca S km W of Popayan, road 
between Popayan and El Tambo , on leaf , 14 Jut 1974, K. P. Dumont , J . 11. 
Hai nes , J. ~1. Jdr obo ti L. F. Ve JGsquet C0·130 1 (COL, NY); ca 13 mi from 
Florencia, on the Flo r encili-Oonce ll o Rd, lntendencia Caquet3, ca 1200 ft, 
on l eaf , 17 Jan 1976, K. P. Dumont, P. Buritic:t, J . L. Lutcyn li L.A. ~lo~ 
llna C0-2896 (COL, NY); ca 13 mi fr om Flor encia, on the Florenci:t~Doncello 
Rd, l nt endcncia Caque t 5, ca 1200 ft, on l eaf, 17 Jan 1976 , K. P . D.Jmont , 
P. Bu r itic!i, J. L. Lu t eyn & L. A. f.lolinn C0-2933 (COL, NY); ca 43 mi from 
Flor encia, on the Florencia-Ooncol lo Rd, lntendencia Caquet5, ca 1400 ft, 
on leaf , 17 J:tn 1976, K. P . Owaont , P. Burit ic3, J. L. Lut eyn ~ L. A. f-lo
Una C0-2939 (COL, NY); Opto. Narirlo, vicini t y km J>OSt 90 from Pusto, on 
the Pasto-Mocoa Rd, on br a nch, 26 Jan 1976, K. P . Dumont, P. Buritidi, L. 
A. f.loli na ll J. L. LutC)'n C0-3686 (CO L, NY): Dpto. Narirlo , vicinit)' k.m 
post s 129-1 30 from Pa s to , on t he Pasto-1\ullaco Rd, ca 4200 ft., on leaves , 
20 J an 1976, K. P. Dumont , P. Buri t. id , J . L. Lutcyn & L.A . Molina C0-
3943 (COL, NY); Dpt.o. BoyacG, vlci nit)' km post 115 , on the Chocontli~Agua
cla r a Rd, ca 4000 ft, on petiole of leaf, 10 Jun 1976 , K. P. Dumont, 5. F. . 
Carpent e r , f.l. A. Sher \o'ood li L.A. f.lo l ina C0-4662 (CO L, NY); Dpto . Boyacli, 
yiclni t y km pos t 11S, on the Chocon tti ~Aguoctan Rd, ca 4000 ft , en pet io l e 
of lcnf, 10 Jun 1976, K. P. Uumont , s. E. Cn r penter , M. A. Sherwood & L. 
A. Ho i ina C0-4703 (COL, NY); Op t o. Boyacti. ca 21 km from Agua:u l , on the 
1\.gua:w i ·Sogn.aaoso Rd, ca 2700 ft, on pe tiole of lea f , 14 Jun 1976, K. P. 
Dumont, S . E. Carpenter, ~1. A. Shcnoood li L. A. Molina C0-5252 (COL . NY); 
Opto. Boyac&, en 21 m frOill Aguo:.u l , on the Aguuul~Sogamoso Rd, ca 2700 
ft, on l eaf , 14 Jun 1976, K. P. OuJDOnt. S. E. Carpente r , N. A. Shen.-ood 6 
L. A. Molina C0-52S4 (CO L, NY); Opto. Boyac.'i, en 21 kill from Aguazu l , on 
t he Aguatui-Sognmoso Rd , ca 2700 ft, on l eaves, Ill Jun 1976, K. P. Duntont, 
S. E. Carpenter, N. ,\. Shert.·ood 4 L.A. Ho lima CO - S283 (COL, ~'Y); Op t o . 
Choc6 . c:t 7 km f r 011 Quibd6, on t he Quibd6-ls t caina Rd, ca 200ft, on leaf , 
K. P . Dw:lont , S. E. Ca r penter 6 f.l. A. Sherwood C0-5632 (COL , NY); Op to. 
Antioquia , ca 123 km fro. MC'dellS:n, on the f.ledellin-Pto. V:\ldivia Rd, c:a 
7400 ft, on l eaves, 13 Aug 1976, K. P. Dumont , S. E. Ca rpenter 6 lot . A. 
Sher wood C0-64 11 (COL, NY), GUATF . .'•L\I.A: tow:ards base t.'oods on Guatemala 
Rte 17 , between Tactic and Chil asco , ncar Union , on bar k, 3 Aug 1973, A. 
1 .. We l den 33SO (/'\0, NY). VENEZUELA: Edo. Sucre, trail between Mana.cal 
and Los Pocitos, NW of lrapa, on un identif ied root , 10 Jut 1972, K. P. Du
mont, R. F. C:tl n , G. J . Samue l s, C. f.lori llo 6 J. Farfan VE-4S73 (NY); Edo. 
Suc r e, trai l be t ween Manaca1 and Los Pocites, NW of l r apa, on l eaf, 10 Ju l 
1972, K. P. Dumont , R. F. Cain , G. J. Sac~ue l s , G. ~lo ri l l o 4 J. Farfan VE-
4599 (NY); Edo. Sucre, trai l between Los Pocitos and Cerro llumo , N\t!' of 
l rapu , on petiole, 12 Ju l 1972, K. P. Dumont, R. F. Cain, G. J. Samuels, 
C. Morillo~ J. Farfan VF.-11799 (NY); Edo. Suc r e, trai l from Los Poci t os 
through La Roma to tO\o'll o f Rio Grande Arr iba, on l eaf, 13 J u l 1972, K. P . 
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Dumont, C. J. Samu e l s, C. f.lori l lo G J. Farfan VE-5026 (NY); Edo . Bolivar, 
trail up N facing s lope of Uci-Tcpui, from o ld mil itnry camp "Cicnto Vicn
tidnco", ca 118 km S of El Dorado. on r oad between El Dorado and Sta. 
Eleno, on leaf, S Aug 1972, K. P. Dumont , R. F. Cain, G. J. Samuels & C. 
Blanco VE-70 16 (~) ; Edo. Bo livar , tra il up N f aci ng s lope of Uoi-Tcpui, 
f r 0111 o ld mi lita r y camp " Cicn t o Vicnticinco", ca 118 km S of El Oorndo, on 
road bc t~o·ccn El Dorado and Sta. El ena, on l eaf, S Aug 1972 . K. P. Dumon t , 
R. F. Cai n , G. J, Samue l s f4 C. Blanco VE - 7039 (NY); Edo. Bolht3r, km 11 6-
11 7 S of El 0oT3dO, on r oad between El Dorado and Sta. !: lena, on leaf, 6 
Aug 1972, K. P . Dumont , R. F. Cain, G. J. Samue l s & C. Blanco VE-7082 
(NY); Edo . Bolivar, km 116-117 S o f ElDor ado , on road between El Oo rnd o 
and Sta. Elena, on tw ig, 6 Aug 1972, K. P. Dumont , R. F. Cain , G. J. Samu
els & C. Blanco VE- 7133 ( NY); Edo. Bolivar, km 110 - 111 S of El Oort~do, on 
road bct~een El Dor ado and Sta . Elena, on leaf, 6 Aug 1972, K. P. Dumont, 
R. F. Cain , C. J. Samue l s S C. Blsnco VE-7 159 (NY); Edo. Bolivar, km 110-
111 S of El Dorado, on road bct~ccn El Dorado and St a. Elena, on ~o·ood, 6 
Aug 1972, K. P. Dumon t, R. F. Cnin, G. J. Sa~ue l s (,C. Bl~tneo VE-7 162 
(NY). ECUADOR: Prov . Piehineha, ea 49 km Sl\' of Chil loga llo, on old road 
to Sto. Domi ngo, ea 7200 ft, on twig, 17 Jut 1975, K. P. Dumont , S . E. 
Carpentor 6 P. Bur i tl di EC 280 (NY) . 

NOTES. Helotium r u{ o - co .,.ne um i s a wide l y distributed s pe· 
cics, occurring throughout the s ubtroplcs and t r op ics of Asi a 
and from ~lexica through Braz. il in th e neo trop ic s . In man y re · 
ga r ds it i s the most variable species in the Sclerotiniaceae 
which t have t hu s far s tudi ed. Part o f t his va riation may be 
due to it s ~o• ide dis tribution and to it s g r o~o• th o n a vari ety 
of subst rata, such as woody hos t s, l eaf pa rt s, and herba ceou s 
stems. I have placed fou r species and one var i ety into synon · 
ym)' \dth H. JOufo ~ corn eum and have s ugges t ed that an additional 
three may a l so r epresen t thi s taxon . The proliferation i n 
names is a r esult of previou s wo r ke r s desc ri bing ne~o• species 
from co ll ections ~o•hich in rea l i t y merely r e presented morpho 
l og ica l variant s , a nd i t i s only throug h having examined more 
than 200 col l ections in t his s tud y t ha t I have been able to 
observe some of thi s extreme variation and to recognize these 
collections a s ex tremes o f a con tinuum. It i s further possi 
b l e that, becau se the species i s so ~o• idespread and becau se it 
i s bright l y colored , mo re names remain to be f ound in the l i t· 
ero.ture. I t is not un l ikel y that a name o l de r than Hel.oti um 
r ufo- co J"n e. um may be d i scovered. 

Perhap s the most not eworthy varia t i on in this s pecies is 
the si ze of the a s cospores, ~o•hich measu r e f r om 20~60um long 
amongst co l l ec ti on s . Even i n a s ing l e ascus va ria tion is di· 
verse, a nd I have seen ascospores in o ne co ll ection (CUP-JA 
1439) , for examp l e, in ~o>•hich appa r ent I )' norma l, hea l thy spo re s 
mea sured 25 x 4 um i n the apical r egion of the ascu s and 41 x 
3. S t~ m in the ba sal portion. The wid th of t he ascospo r es in 
thi s species is also var iable and was found to be 2 . 5-S .Oum 
amo ngst co l l ect ions. Wi t hi n the g r oups of inope r cu l a t e disco ~ 
mycetcs ~o• i t h ~o•hich I am mos t fa mili a r, the Sc l erotiniaccae and 
certai n g r oups in the Leo t iaceae , a variation in length of SO· 
75 \ is common, 100\ i s rare, and the 300\ fo und in H. z>ufo 
co z> ne um is exceptiona l. I ha ve been unable to co rrelate the 
var iation in a s cospo r e size with a ny additiona l morpho l ogical 
or anatomical feature, and have onl y noted tha t in gener a l the 
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ascospores from co ll ections on wood are more robust and broad 
er than tho se from col l ections on l eaves. llo'"''ever , I have 
seen many br oad ascospores from fol iicolous col l ections and 
narrO\o.' spore s from I ignico l ous collections . It i s also inter · 
esting to note that in collections from "''OOd there seems to be 
a higher proportion of misshapen and seeming l y aberrant spores 
t han in collections from leave s . Another variable character 
obse r ved in the a scospo re i s the " flaring" of the tips of the 
ascospore. In many collections the flaring i s totally ab sent, 
'"''hi le in others it i s present in most of the spores. In some 
asco s pores the flaring is obviou s , while in others f r om the 
same co ll ection or even ldth i n the same ascus, it is diff icult 
to detect (Fig. 3). 

In general, the external coloration of the apo t hecia in H . 
:rt.fo - corneum is re l ative l y consistent, bu t I have noted a fe""' 
collections occu rring on ""'ood in ""'hich the apothecia have a 
purp l ish or vinaccou s tint or cast. These apothecia OJ.l so tend 
to be s l ightly larger than tho se of othe r collection s . It is 
a l so i n these collections that I have observed the broadest 
and most misshapen ascospores. It i s possible that the fre 
quent differences in the ""·idth of the ascospores bet""·een col
l ections on wood and leaves and the difference s in co l o r a tion 
are nutritional, as no other meaningful variation in the anat
omy and morpho l ogy ha s been de t ec t ed. 

Although I have observed considerab l e variation in many 
features in this spec ies and have s tud ied seve ral collections 
,,,.hich cou l d be distinguished from other col l ec tion s , I have 
observed a gradation from these extremes to the mo re comnon 
situat ion to other VOJ.riations. In view of the apparent lack 
of consistent variation and lac k of co rr e13tion of variabl e 
feoltures, I do not feel ""'arranted in recogn izi ng more than one 
specie s . Nor do l consider it ""' i sc to recognize infraspecific 
uxa for any of these variant s , since I do s ec this gradation 
or cont inuum of variation from one ext r eme t o the other. 

Dumont and Carpenter (198 1) also noted unusually large 
anatomical and morphological variation in thei r study of Hy 
ms noeoyphue caudatua and related species from the ncotropic s . 

~~~~ !.~~c~8~om:~th~~c~~~a~ie~~ i~ 1 ~:~~~~~: ~~id~~~ ~h=~i~swidc 
range of anatomical and morphologjcal variation in tropical 
species occurs perhaps more than in temperate s pecies, and 
that the amount of variation in eac h specie s is dependent on 
the nur.1bcr of collections being s tudied . 

In H. :rul o- corn Bum there are seve ral cohesive, although 
somet ime s variable, characters present. The dry apot hecia 
emit a ye ll o.,.•ish brown to ru s ty bro""'" dye in 21 KOII. The api
call y free cells in the marg in are characteristically expand
ed , the apothccial color:nion is gener al l y orange to red-or
ange, and the ll.Cncral s hape of the apothccium is re l atively 
consistent. Although the flared ascospore ti p is not pres ent 
in all collections , it is present in the majo r ity of them. I 
kno""' thi s feature from ilo othe r s pecies in the Lcotiaceac or 
Sc l erot in i aceac. 

Hol.oti.~M subse:t'otinun Hennings & Nyma n ""'as de sc ribed from 
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a Nyma n co ll ec t ion f r ora Tjibodas , Java. I hav e been unabl e to 
locate type or au thenti c mate r ia l of thi s s pecies and desig 
na te herewith CUP-SA 3031 a s t he NEOTYPE spe c i me n f o r th is 
specie s . The specimen was c hosen f or the fo llowi ng r easons: 
it .,•as co ll ec t ed i n the type l ocality, it ag ree s with t he 
orig i na l desc ri ptio n, and the collection contain s severa l apo
thecia. The po r tion o f the speciracn deposited at CU P is con -
s idcred th e NEOTYPE and the sma ll fragment dcpos i ted in NY t he 
isoncotype . Denni s ( ! 964} trans ferred the sp ecie s to HyM• no-
ecyphua , a decis i o n wi t h \oo'hich I do not ag r ee. I have com -
pa r ed the neotypc collec t ion with t he ho l otype col l ec tio n of 
HBlotium rufo · cornsum a nd f ind them to be syno nymous. He to
tium rou f o - co J•n eum was descri bed before H . oubserootinum. 

HsZ.otium fusc opu ro puroeum Rehm "'as des cr i bed a s occu r r ing on 
wood in sou t h Br az il by Rehm ( 1900). In the origi na l descrip · 
tion Rehm ci t ed Ul e 2500 a s t he sing l e co ll ect i on s tud ied, a nd 
it i s t hus t he ho l o type co ll ec ti on . lie further indicat ed that 
a portion of the orig i na l co llection ~o•a s deposited in the 
Pa zc hke Herbarium, and Fr i ede ri schsen (1973) ind i cated that a 
po r ti on of Ul e 2500 was a l s o deposited at HB. I here~o• ith des · 
ignote the portion depos i ted at S a s t he lectotype specimen 
fo r H. fusoopuropu ro eum , s i nce it a g ree s '.:ith the or i gi na l de 
sc r ip t ion, and i s the spec i Den upon "''hich Rehm based hi s de· 
scr ip t ion; i t con tain s hi s handwritt en notes u sed in prepari ng 
the o r igina l description . I have not attemp t ed to examine the 
i s o lcc t o t ype po rt io ns deposi t ed at e ither HB o r the Paz c hkc 
Herbarium. Dennis ( 1964) transferred t he spec ies t o Hyme no
ocyphus; however, I have compa r ed the Ul e 2500 '•li th the holo · 
type of H. roufo- coronsum and conclude that they are synonymous. 
H. ro ufo- coronoum has priority. 

Lan3ia f Z.avo - au roantia wa s described from s outh Br azil by 
Henn ings (1902) as occurring o n wood, a nd the specie s ~o·as 
t ransferred to HeZ.otium by Rick ( 1931) . 1 have examined the 
ho l o t ype of t hi s s pec i es , MO ll er 259 de pos it ed at S, and ha ve 
compared it ~o• i th the ho l ot )• pc of H. rufo - cor ,Hl um a nd conclude 
that the)' repre sent t he same s pecies. The l atter name has 
priority. 

HoZotium ,iniatum ~o•as desc ri bed o n Theob r oma f r om Guad e· 
Ioupe by Duss ( 1903) . Dennis ( 1954) s ugges t ed t hat thi s s pc · 
cies cou l d be srnonymous •.o'i th H. aul'"antio-l"ubrum Br e s a do la. 
He desc r ibed a nd illu s trated the t ype o f H. miniatul"' (Du ss 
608) , demon s tratin g the sligh t l y flared a s co spo re tips, the 
expa nded margina l apical ce ll s , a nd discu ss ed the yellow dye 
emitted i n 2\ KOll. De nni s (1964) transferred the spec i es t o 
HyMsnoacyphus , a dec i s ion with which I do not concu r . l have 
compared Du ss 608 with the ho l otypc of H. roufo- cornsun and 
conc l ude tha t they r epr esent the same s pecies; the latte r name 
ha s priorit y . 

He lotium aame rou nsnoe ~o• a s desc r ibed by llen n ings (1895) f r om 
West Africa as occ urring on t "'' igs. Denni s ( 1958) r epo rted t he 
spec i es from Boli \'i a and appa r en tl y ba sed on hi s knowl edge of 
these co ll ections, not of the t ype , tran s fe rred t he spec i es to 
Hymenoaayphu s (De nni s , 1964) . I have been una b l e t o l oca t e 
the t ype specimen of H. caner unsnas . bu t based on t he o ri g ina l 
de sc r ipt i on t fee l that the s pecie s may be the same a s H. 
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r"fo- co ron s um. A final decision can be made only after the 
orig ina l type is located or a neot ype designated. Dumont & 
Ca rpenter ( 198 0) s t udied the collections upon "''hich the Denni s 
report was made from Bolivia and fou nd them t o repre s ent Hy 
msnoscyphus sclB l•ogsnus (Bcrl: . & Curti s) Denni s . 

Hslotium al oansas wa s de sc ribed by Pa tou ill ard ( 1 900) from 
Guadeloupe as occu r ring on "pl!tioles pouri ssant de Sl oanen 
Ma ssoni," bu t Du ss ( 1903 ) r eported the species from Guadeloupe 
on "rameaux pourrissant s d'un Sloansa Massoni ." As De nn is 
(1954) me n t.ion ed , the type cannot nO'ioo' be l ocated at Fll or PC. 
The orig inal de scri pt ion of H. sloansas is suggest ive of Helo 
tium rufo- aot'neum. It is not uncommon to find collect i ons of 
H. T' u.fo - col'nGum with a scospo re s to 7 or Slim "''ide, but very 
rare to find them from collections on petioles. The asco
spore measurements for H. aLoa n flas in the original descri ption 
"''ere given a s " 30 · 37x7 -8", "''hich "''ou l d fall with in m)' concept 
of H. T'ufo - co ,.n sum . A final dec i s i on on the taxonomic posi
tion of t hi s s pecie s can be made on l y after the ho l otype is 
loc:lted o r a neotype is de s i gnated. I choose not to s e l ect a 
neotype fr om the material of Pf i ster (cited above) from Cuade · 
Ioupe, becau se the ascospores in the se collections a r e nar 
rower than those reported in the or igi nal description. 

Rick (1 931) described HsLotium camo ••un onss llenn . var. bl'a 
sili s nais Rick. In the original de sc r iption he gave no data 
for the s pecimen upon wh ic h the de sc ription ~t~•as ba sed, and 1 
have been unab le t o loc ate a s pecimen from the Ri ck he r barium 
at PACA which might be this co ll ec t ion . Nor have I been able 
to locate this s pecimen nt nn)' ot he r herba rium , but there is 
a collection a t NY from the Bresadola herbarium "''hich could 
be t his type. The specimen "-'3 5 co 11 ec ted in Soo Lcopo ldo , 
Brazil on wood by Rick , a nd the handt.·riting appear s t o be that 
of Rick. Rick did send ma ny collections to Br esadola for 
identif i cation, and it i s po ss i b le that he did no t ke ep a por · 
ti on in hi s Olo.'n herbarium. This spec ime n repre sen t s the pre· 
sumed holot ype , and bear s the number "27• 17 !" I have exami ned 
thi s s pecimen , and 1 conc lude tha t it repre sent s anothe r co l · 
l ec tion of H. ,.ufo - col'n.ewm . I thu s p l ace thi s va ri ety into 
t axonomic synonyoy "'' i t h H. T'u[o - cor-n.oum . 

Although Denn i s a nd othe r "''o r kcr s have p la ced Helotium 
'l'ufo - co'l'nswm in the Leotiaccae , I ha\' C found that the s pecie s 
produce s a s troma n.nd is thus referred t o the Sc lcroti n iaceae. 
The s peci es is a membe r o f the genu s Lan::ia \o'hi c h i s c harac· 
teriz.ed by I ) the produc ti on of a s ubs trata! s trom11; 2) t he 
presence of an ecta l excipulum compo sed o f a textura prisma 
tica; 3) lac k of a ge l ati nous mat ri x in the ectal cxcipulum; 
a nd 4) hyal in c ascospores. 1 thus propose the forma l transfe r 
here a s follO"-'S : 

Lanzia ruf ocor nea (Be rkeley G Br oome) Dumont, comb . nov . 

; HtJlo ti. w:~ 1"Ufo-col"'1~tl.r! Berkeley G Broome, ,J. Li nn . Soc., Bot. 14: 108. 
1873. 

Due t o the l ack o f in fo r mat ion on the microana t omy of many 
spec ie s in Lan.a:ia , I am uncertain as t o "''hi ch spec i es Lana:ia 
1'14/ocol'nlJa is mos t c lo se ! )• relat ed . Becau se of th e ge ne r a ll y 
large s i ze o f the ascospo r es , there a rc a fct.· o t her s pec i es in 
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the Scler otiniaceae "' ith '-'hich L. rufocortS oa cou l d be co n
fused. In Ci.bo r ia peckir;ma the apot hecia are c haracterist i 
ca ll y bro~<o•n, do not em it dye in KOU and t he ecta l cxcipu l um 
is composed of sma ll ce lled tex t u r a. prisma.tica g i ving rise to 
g l obo se ce 11 s. 1 n Pocu tum mahon.iae there are th'O types of pa 
raphyses p r esen t, the ascospores frequentl y con t a.in oi l y res 
inou s con t ents, and the ec tal excipulum is composed of hyphae 
in a gel. I n P. juglandi.s the ectal excipulum i s also com
posed of hyphae in a ge l. Co ll ections on leaves cou ld be con
fused ~<o• i th pr ima r .ily t\\'0 s pecies . Hslotium fasti dio sum has 
many feature s i n common "'ith L . J•ufoco rn.M a , but in the major 
ity of the ascospores the apices arc hooked as in Hymenoscy 
phuo sel'otinus . Hel oti. um fatJti d i osum lac ks the s troma of £an
.:sia l'u.[ocornoa and is a good Hymeno~tcyphus . In Helo tium fr a 
t e rrzum the ascospo re s arc (17-)1 9 ·21( - 23)x3-Sum, have internal 
rcd -b r Oh'n oi l )' co ntent s , and the ec tal excipulum is composed 
of hyphae in a ge l. I t a l so is Sc l erotiniaceous, and a com
p le te descr ip tion, il lu s trations, and di scu ssion arc provided 
here . 

2. Helotium fraternum Peel< , Annual Rep. New York State f.!us. 
32: 47 . 1880 (' 1879') . FIGS. 4, 5. 

:: 1/ymetwscyphuo ft'atemuo (Peck) De nn is , Persoonia 3 : 76. 1964. 

Stxorw - Substrata!, va riabl e, visible on t he hos t a s irregular black 
pntches e r poorl y deve loped b lack I tnes on petio l es; t he blockened areas 
composed of epidermoid to irregular ce ll s in face view; not known in cul
ture. 

#facrocon1dJaJ seaee - Unkno\on, presumed nbsent. 

lflccoconidi<JJ s tate - Unkno\o·n . 

Apothecial morphology - Apothccia variable , sol itary to gr egn rious , 
a r ising in associa t ion or from blackened areas of the hos t petiole. stipi
tate, l-2~a~~~ in diam , 1-2 (-3) 111111 high, when f r esh disc at first subglobosc, 
fla t with ma turity, drying s l igh tly conca ve , rehydrating flat to slightly 
convex. Hymenium when fresh waxy ye ll ow to och r aceous o r ange , dryi ng dnrk 
reddish brown t o nearly b l ack, rehydrating l igh ter and giving off u sligh t 
rusty dye with tint o f red in 2\ KOH; mar gin when f r esh, d r y, and rehy 
drated concolo rous with the receptac l e ; receptacle when fresh pa l e ye llow 
to off-white, d r y ing da r ke r and groy i sh to fles h co lor, rehyd rating light
er, but darker t han hymenium; stipe above concolorous \•d th the lower por
tion of the receptac l e when f re sh , dry, and rehydrated, becoming darker 
below a.nd frequently black at th e base. 

ApotheclaJ anacomy- Asc i 8-spored (70-)80-100x (9-) I0-12 ( -13) um, pr o
duced f r o111 s111n ll croziers , long cylindric -c lavate, gradual l y tapering to 
the base ond the re t runcate, rounded or rare l y forming a saw! I foot, wull 
to ca l um wide, en l arged at the subpapillate ro papi ll ate npex and there 
2·4um thick; pore J•, visib l e as t~o>o dark b l ue l ines o r t~o>o apical dots in 
He l zer ' s reagent. Asco.spores (16-)19-23(-24)x(3-)4-StJm, uniseria te t o hi
se riate, gener a l ly pigmen ted I ight orange-yellow to red-orange by oily 
resinous conten t s, smoo th, asep tutc, ellipsoid, ends gene r a l l)" rounded, I n 
outline inequilateral or less COIIIIIOn l y equ i la t era l , generall y flattened 
SOIIICwhat on one surface, ante r ior end generall y broader thnn pos terior, 
frequently cu rved (occasional ly above the midd le of the nscospo re), occa 
sional I )' producing n s l ight bcuk. interna l contenu of .spores difficult to 
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~ FIG. 4 . Poc!4lwn j'ratcmum, hololypc ex NYS, free hand d r awi ngs. A. Hab
it sketch of 3n 3pothccium, x ca 50. B. Median longi tudin.~l section of 
nn 3pothecium through margin, x 1,000 . 

-F IG. 5. Poculum j)'atcronum, ho lo typc ex NYS, f r ee hand d rawings , x 1,000. 
A. folcdian l ongitudln;'l ) section through an apothccium at app r oximately 
~aidpoin t bc t~o·ccn ma rgin and stipe . B. An ascus ~<dth 8 ascosporcs. C. A 
br:lnching pa r aphysis. D. 8 :ISCOSporcs d ra~'O artcr discharge fr om :lSCUS. 
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observe o"'·i ng to the o il y, s purnosc material present, bu t probably with 2-
sevc r nl , spheri ca l to l r rcgulnr guttul cs. Parnph}'SCS cqun l t o or s l ight l y 
exceeding the asci, with i nternal contents s i milar to ascospor cs , but 
darker , bra nch ing at t he base of the ascus and t owa r d the midd le, fili
form, s lighll)' cxpundcd at the apex and there 2- 3um wide, sparingly scp
tn t c, wall s thin or rarely s light l y thicke ned , smoo th , nnd hya l i ne (p ig
mentation i s in the cytop lasm), Subhymcnium not. a "''e ll diffc rcnt.intcd 
layer, g.rading into the mcdullarr cxcipulum below. !>lcdullary cxc.ipu lum 
composed of hyphae s imi l a r t o t hose of the ec tal cxdpulum, in the center 
of the receptac le the hyphae inter~o·ovcn nnd becoming more para l le l .i n the 
f l ::mks. Ec t al c:c.cipulum: not differentiated into definite reg ions, r ela 
ti ve ly consi s tent f r om the margin to the s tipe , to outs ide 1-2 luycrs of 
narro"'' hrphl'lc ~ith cell s frequent ly contl'lining oily mn tcri a l as in the 
paraphyses, to the in s ide the hyphae s lightl y int cr~oven, i.mbeddcd in a 
cop ious ge l, wi de ly spaced, indiv.idual ly 3-4 ( - S)um , the walls indistin
guishab l e frocn the ge l a tinous matrix, but presumed to be hyaline and 
smooth . ~l.:lrg in cons tructed simi la rl y to the r eceptacle, but with less 
space be t"'·een the indl vidul'll hyphae . Stipe cons truc ted s imi l3rly to the 
r ecep tac l e , no hairs or apically f ree h)•pha e obse r ved; at the base of the 
Stipe a layer of rind ce ll s fre(lucn tly obse r ved, the ce lls irregu l ar t o 
epidermoid in ou t line :~.nd "'' ith diffcrcnt ia l l)' pigmented wall s as seen in 
cross section. 

Habitat: On petioles of Aoor spp . 

Et ymology o f the speci f ic epi the t: suggesting a r e lationsh ip to another 
s pecies, wh ic h uccording to Peck ( 1880) "-'l'IS Helotiwn faatidioswn. 

Holotljpe : U. S .A., New York, Adirondac k 1-lounu i ns , on fallen mBpl e pet 
ioles, July (year not given), C. 11 . t•eck (NYS). 

Illustrations: ll.'hite, ~lycologia 34: 158, fig. 4; 166, fig . 14, 1942. 

Additional specimens examined: U.S .A., Ne"' York, f.tt. Elba , fal l en maple 
petiol es , July (year not gi ven). C. 11. Peck (NYS). 

NOT£,<; . Holoti.um f,•ateronum ~-o· a s de scribed by Peck (1880 ) from 
Ne ~-o• York s tate as occurr ing on petiole s of Aaezo. Whit e (1942) 
accepted its p lac emen t in He'Lotiun , "''h il e Denni s ( 1964 ) trans· 
fer red it to Hyme noaoyphue . Based on t he presence of a s troma 
produced by thi s species , I conclud e that the s pecies be l ong s 
in the Sc l ero tin iaceae , r a ther than the Helotinccae (Leotia· 
ceae) as indicated by p revi ous workers. In vie~-o· of the fact 
that the ecta l excipulum of the apothccium is compo sed of h)'· 
phae embedded in a ge l, I have concluded that the s pecies i s 
be s t placed in Poculum Vet. I thus propo s e t he formal trans· 
fer a s f o ll O"-'S : 

Poculum fraternum (Pec k) Dumont, comb. nov. 

= Heloti.um fmtermun Peck, Annual Rep. New York St ate ~Iu s . 32: 47 . 
1879 (1880) . 

Pocu'Lum {zoato N1um appea r s to be most c lo se l)' r e l ated to two 
foliicoJou s s pecies of Poculum , P. mahoniae and P. jug'Landia . 
In P. frate zonum the ascospo r es, frequently the paraphyses , a nd 
the hyphae of the ou t er cover ing layer contain oily , res inous, 
o r ange to brown·orange, r ed-o r ang e ma tt er, but in P. jugtandie 
th is sub s tance i s l acking. O.ily resinous matte r i s pre s ent in 
both P. mahoniaB and P. f:rate:rnum , and t he two arc most easily 
sepa r a ted on their re s pective s t erile ti ssue s . In P. mahoniae 
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the individua l hyphae arc composed of sma l l brick -s haped ce l ls 
which are tightly compact and wit h li tt l e ge l , '·dtcrea s in P. 
fr-at ornum the indivi dua l hrphae arc l ong 3nd narrow and em 
bedd ed in a copious ge l , as in P. ,jugtar.dia . 
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ADDITIONS TO THE FUNGUS FLORA OF BERMUDA 1: 

A NEW SPECIES OF LACHNELLULA ON PITTOSPORUM 

L IN DA M. KDHN 

DcpaC'tme nt of Botany , Cl emson Un iverst y, Clemson SC 29631 
and Plan t Pathology Herbnri. um 

Cornell Un ive r sity, Ithaca, NY 14853* 

lNTRODUCTlON 

Desp it e the a ttention p aid t o t he d iscomyce t e fl or a 
o f Bermu d a by Whe tze l , White, Seaver, a nd o ther s (see 
Wa t er s ton, 1947), a s ye t l i tt l e is k n o wn about th e Tr i
c h oscyphe ll o idea e of the is lands . A r ecent myco l ogica l 
expl o r a t i o n i n which the a u tho r t ook part h as y i e lded 
several d i scomycetes n e w to science, among them an 
a ppa r entl y undescribed sp ec i es of L ach n e ll u l a occurring 
o n P i tt osp orum u ndu la tum. 

Wh i le some author s (O h a rne, 1965 ) r estri c t the c ir
c umsc r ipti o n of the genu s to saprophy tes on and p a r a
s ites o f con i fers, I pref er to f o l low Na n n f el dt ( 1932} 
a n d Denn is ( 1962) In s t ress ing mi c r oa n a tom i ca l aff in i 
ties, not i n g i n parti c ul ar b o t h t he ec tal exci pu l um, 
composed here of heav i ly gela t i n i zed tex t u r e ob l i t a, 
and the hya l i n e, coa r se l y g r a nul a te, ex treme l y p r o fuse 
hai r s so charac t eri s ti c o f Lachne ll u l a . Wi th i t s o range
ye ll o w h y menium , c h a r ac ter is ti c h a i rs a nd exci pu l a r 
s truc tu r e , a nd f r equent associ a tion w ith the c ut edges 
of livi ng wood , th i s species sh ows c l ear a ff i n i ti es i n 
Lachnel l u l a ye t cannot b e accommodated i n a n y p revious
~ribed sp ecies . Pre lim ina r y cu l tural studies 
have no t di sc losed a coni d i a l a n a morph . 

TAXONOMl C PART 

Lachne LLula pittos por i Kohn , s p. nov. 

Apothecia gregarh vel rnsclcutat."l . seut lu , hymenlo rehydrato vleet II-

* Rep r ints through thls address . 
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Lachnc llu la p ittospor.t., para
phys i s, asc us , ) ascospores, 
hair s ( one in optica l sec
t i on ), drawn f r om t he hole
type wi t h t he aid of a draw
ing tube , r e p['oduccd at x 1000 

no , ncepttlcull pari etlbus pith a lbis dense vestltis; receptacu l um ad 
750 \1111 In dlam • • situ aff h:tonts pa rum angustutum . Exclpull,llll medu1 14re 
ex te x tur-n l. n trlcata hyalina (orma tum , inte rdum in geln1tna contentum , 
eel lulls 1- 2 u m lat.is . Excl pulum ectale e x t.exturo ob l lta hyalina t nter
texta forrna tum , In gclatina contentum, cc llult s l-5 um lat.ls, e xterlorl
bus extensts ptlos £ormantlbus. Pill ex cel l ulls exctpulartbus cnatl. 
hyalin!, septati , lnterdum ra1110sl , grosse granulosl, ad t OO um longl. 
2-3 utJ latl, secundum l t~tern In tegetelll densam fntcrtcxt.t , cxtrenlltatl
bus (p l lo r um) llberis , c r hpatls , as marginem soepe erect(. Asci c lavA
t.l, ad basem angus t a tl, e x unc:is enatl, 8-sporl , l.O-l.8 x J-5 ~m , aptce 
parUfll l ncrassato , po ri cantalts pariete J - cum(slne usu KOII antecedente. 
Ascosporl un l- vel blserhtl , hynllnl, fuslfomt-elllpsoidei. juventute 
blguttu l atl, 5-8 x 1. 5-2 Lilli · Paraphyses simp l ices , flllfonnes, septatae , 
ascos parum (J-5 Lim) excedentes , 1 ~~~~ latae . 

Apothecia gregari o u s to fa scicula te, sessi le, h y meni 
um egg-yo lk yel low upon rehydra ti on, wa l l s o f r ecep ta 
c l e densely c lo thed with white h a irsi r ecep tacl e up to 
750 ~ m in diam, tapering sl i gh tl y at si te of a ttach
mr:nt. Medull a ry excipulum o f h ya line tex tura in tr ica ta, 
some times bound i n gel , cells 1-2 ~ m broad . Ect a l exci
pulum of in terwoven , h ya l i ne textura obi i ta, bound in 
ge l , with ou termos t ce ll s turning ou t to f orm hairs , 
cells 3- 5 ~ m broad. Ha i r s ari s ing from exc ipul a r ce ll s , 
h yal ine, septate, occasion a ll y branching, coa r se l y gran
ul a t e , a l ong fl a n ks interwoven i n a d en se ma t term i na
t i ng as curled , free ends , at margin of ten erec t , up 
to 100 1.1 m long, 2-3 ~ m broad. Asci clava te, tapered 
a t the base , a ri si ng from c r ozier s, 8-spored, 40- 48 x 
3-5 1.1m, s l ightl y thickened a t the a pex, pore channe l 
wall J- bo th with and without KOH pre treatment. Asco
spores unl ser la t e o r b iseriate, hya l inc, fu sifgrm-ell ips-
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oid, biguttu la te in yout h, 
s ! mp l e , filiform , sep ta te, 
b y 3-5 1-1 m, 1 IJ m broa d . 

5-8 x 1.5-2 !Jm . Para phys es 
s li ght l y exceeding t h e a sc i 

Hobllot: on cut edges of s tumps, pruned branches, etc. of ~
tosporum undu l atum. 
---yype Loca lity: Paget Pa ri s h , nelllr Page t Mo r s h. 

Holotype: R.P. Korf , leader, A.J . Caesar, S.E . Clark, S.C. 
Gru ff, L.M. Kahn , G.R. Ramsey, O. L . Rl st , A. Y. Rossman, J . Wy
more, L.A . Wymore & J. E . Yuen , on c ut end of gi r dled trunk o f Pit
tosporum undu l,atum , Paget P~ri sh, ncar Paget Marsh , Bermuda, 
~-~~-BE 39 . 

Para lypes: R. P. Korf et al., on ?P i u os por um or ?all sp ice, Paget 
Pari sh, Page t Ma r sh , Ber muda, 19 .1.1~£ 56; R.P. Korf et 
ol. , on c ut edge of stump of P lttosporum u ndu latum , Paget Parish, 
nellr P11ge t Ma r sh , Ber muda, 19.~-~ 
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TYPE STUD IES IN THE CLAVARIACEAI~ . VI. 

f'OUR P I VOTAL TYPES FROO TilE PACi f i C TROPI CS. 

RONALD !f. PETE:RSE~ 

Botany Department, Uni versi t y o f Tennessee. 
Kno xvil l e. Tennessee 379 16 

Abs tra c t 

Type spec i mens of CtaiJar-ia a toico r>n is ~ C. amoena . C. 
phoa n.icBa and c . sp i rati.8 are descr ibed nnd thei r proper 
taxonomic placement dlscusse d. 

Untt 1 the majo r ccmpilation o n c lnvn ri oid fun gi b}' 
Corne r ( 1950), the tropical taxa had been largely over
l ooke d by t he m}'Co l ogi c nl convnun i t y, which r eside d ch i e fl y 
in the No r th Tempe rate zone. Rece n t ly, howeve r , di s tribu
ti o n patte rns of s uc h taxa have bee n s how n t o e ncompass 
t emperate areas. ma king r econs lde rn tt o n necessar y. More
over. nomenc l a tura lly, seve ral names for s uch o r ganisms 
p r e da.te t hose coi ne d t o r fungi collect e d in tempe r ate 
areas, making the nrunes fo r some tropical tnxn cor r ect lor 
t hei r temperate a na. l ogs. The t ype speci mens d escribe d 
he re r e prese n t s uch t a xa a nd names and so have become 
important t o an understa nd i ng of the c l nvar t oi d fu ng i as 
n who l e. 

Cla1Ja1•ia alcicoJ•nia Zoll inge r&. Mo rit zi. 1844. Natuur
Gcneesk. Arch . Neerl.- Indi e, p. 382 . 

7'jiko~~~.~tp~~ ~ 1~4-. he~~ ~n~~!1~~~:~; c~!d n~:,.,;~~sP[~j~ 
merotype: Fll [!] . 

Some years ago I (Petei"Sen, 1967) r epo rte d t hat trrunal 
hyphae a nd basidia we r e c lampe d o n the f'll portio n or t he 
type, but that no bas ldt ospo res we r e observed. On the 
ori g inal mate rial at L , or which 1 had no knowledge ln 1967 , 
I can r t nd no cl amps on hyphae o r bnsi dl n. The trama l hy phae 
are s 1 Lch t l y in flated. thln-walle d , s imple - septat e (occasion-
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al l>• apparent ly seconda r ll)• sep tn t c), s ho r t-ce l led and now 
adh e r e nt 1 n s hee t s. The h)•meni urn w t 11 no t suppo r t observ a
t ion, tor the b as i dia are so gela tini zed as to be s ha pe l ess. 
e xcept fo r a r a r e a pex p r·o trudi ng f r crn the h)•men ial s urface. 
One bns i di wn wns seen t o be 4-s t e r igmn t e. A rrui t body i.s 
s h QI.\'D in Fig. 1 . 

Nume r ous b nsidiospo r es we r e p 1·esen t o n the L ma t eri a 1, 
h O\\'cve r . The y ( Fi g. 2 ) we r e 5 . 9 - 6 .7 x 3 . 3- 4 . 1 pm (.£;; • I.G0-
1 . 80 ; Em • 1.69; un • 6.25 IJm ) . Su ch spores, r ound in a 
taxo n Wi t h c lamps~would lend o ne t o Clava ria subg. Clavu 
l.inopaia o r t o Ramaroi opsi.a , but the cons tructi o n o! t he 
tram n was unlike t ha t roun d i n eithe r genus, especi.ally t he 
r ela ti vely s ho rt cells wilh occasional seco nda r y sep t a. 
Doth c haract ers, togethe r ~od t h t he ve r y t hi n-wa ll e d spores, 
l e ad d 1 r ectl y t o Clava :ria :;ol.l.i nge :ri, a b r a nched Clava:ri.a . 
1 run of' t he f irm bel t er t ha t the spec ime n rep r esents a I'OSY 
fo nn o f th a t t a xo n. 

Is the r e a r osy "Clavulin opsi.o " i n t r opical Asia? 
Fawce tt (1939 ) descr ibed C. paJ.l.i.dO!'OlJoa, but I ha ve been 
un :able to locate a n a dequate ty pe, n.nd he r descr i p t i o n 
does not pemit accura t e pl u.cemen t o l t he t a xo n. Va n 
Ove r eem's ( 1923 ) trea t me nt o f C. alcicor nis was not e ntt r e 
ly true to the o ri g t nn l descr i p t i o n . a nd I ha ve n ot exami ned 
his specime ns unde r t ha t name . 

Clavada amoena Zo lli ngc r & llo ri t z i . 1844 . Nn t uur-Ge neesk. 
Arc h. Neerl. - I ndH~ l : 380. 

Ho l Ot)•pe : PC - herb. Leveill~ . e x Plan t ne Jnvani cae 
c t . Zollinge r tecta , no . 107. z, Tj tkoy a , i i.l 8 43 . 

The s pecime n consis t s o r t wo slende r ( up to 27 x 1. 5 
mm). s i mple !rui tbodies (Fi g. 3) joined at the base. arisi ng 
! r an a ve ry small myce lial pad. Frultbodi es now du ll dark 
o range . Stipe po rti o n ( lowe r 2- 1 rrvn ) g l assy , gl abro us; c lub 
po rti o n ha rd l y thi c ke r, smoo th , dull . 

Basi d ia up to 47 1-1m lo ng, c la va t e, clamped; s t e ri gma ta 
four, rare l y abno rmal l y lo ng and s t out. Tr amn l hyphae 
c l amped, parallel. 

Spo r es ( Fi g. IJ) 5. 9-7 .0 x 4 . 1- 4 .4 urn ( E • 1.33-1 .58; 
Ern • 1 . 47 ; {}!l • 6 .45 um), ovoid t o el li psoid, us ua lly 
fl a t te ne d nd3x iall ).•, smoot h, th in- wal l e d , hyali ne ( s ing l y), 
us un lly unigu t t u lo. t e; npicul us o f modcra t e s i ze . ecce ntr ic. 

Co rne r (1950 , 1970 ) nssume d th e ide n tity of thi s name 
f rom the golde n color a ttrib ute d Lo the f rui tbodi es ( " pul 
c he rr ime a urea" of Zoll inge r & 1o r ttzi ). Encounte r i ng a 
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taxon with f:lscieulntc. golde n fruitbodies. he used th is 
nrune, but at tributed to tt nea rl >• spherical spores. Un de r 
this concept. the r ound-spor e d taxon was tre ated by Petersen 
( 1968. 1971, 1980) wt t h d ec t·ensi ng e n t husiasm , but o n othe r 
bases thnn cxami nnt i o n of the type. 

I nte r es tingly, the type was an nota ted by LCveillC ns 
Cl.auc T" ic. heZuoZa Pe rs. That t axon e xhibits warte d-angul a r 
spo res. 

In my opi ni on , this s pec ime n clea rly r eprese nts a 
common Pac t ftc tropt ca 1 taxon whi ch has passed under severnl 
names . A partial synonymy can be o ffered as follows : 

Ctava t' ia amoona Zollinger & lloritzi (ibid)[ !] 

Cl.a vu li. nops i o amoena (Zo ll. & &lo r .) COJ"ller. 1950 . 
Ann . Bo l. Mem. 1: 352 . 

CZ.av u ll nops i s aut"an t: io - einnabal"' i na f. aCJ oena ( Zoll. 
& Mo r . ) Peterse n. 1968 . M>•colog!a Me m. 2: 25. 

• Clavari a a!u•antt a Cooke &: Massee tn Cooke. 1887. 
Grev11lea 16 : 33. [!] -

• Cta va ria l wt eo- t ene ,•r•ima von Ove r ccm. 1923. Bull . Jard . 
Bo t. Duiten zor g It 1 5( 4) : 269. [!] 

CZ. avu. Zin opsis Z.uteo · ta r~el' !' ima (v. Over.) Corner. 
1950. Ann. Bot. !Jcm. 1 : 377 . 

The nocnenclnturnl fnte o r th e taxo n with gol d color e d 
! ruitbodi es and r o und s po r es has bee n t aken up e lse whe r e 
(Pete rs e n . 1980 ) . The concept would n~· seem without n 
name, but i f my conclus ions ar e correct, thi s ancrtio may not 
be tragic. 

In addition to e xhib iting e llipsoi d s po r es , the fruit
bodies of the type arise f rom a my ce lial pod , invariabl e for 
the t)•pes of all the nbove names. 

CZ. avaria ph oo r.icaa Zo llinge r & J.loritz t. 1844 . Na tuur
Ge neesk . Arc h. Nee rl.-Indi e 1 : 381. 

Holotype : PC- he rb . Leveille . e x Plantae Javnntcne cl. 
Zol linge r lcctn, no. 1064, vi c. Tji koya , t-Ui.l843. 

Specimen a single ru.scicle of mo r e than 14 individual, 
simple fruitbodies (F ig . 5) up t o 25 x 3 mm. adhe r e nt nt 
the ir bases but no t ar i si ng from a my cel ial pa d: colo r now 
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orange-brown; s tipe and cl ub portio ns n~· indist ing uis hable . 

Bas idia approximatel y 45 x G lJ m, clB\•nte . c l ampe d, 
golde n-re frin ge nt unde r phase con t r as t ; contents foamy; 
ste r igmata no t observe d. T r amal hy phae of t wo t ypes: a) up 
to 12 JJm diam, c l amp e d : wall u p t o 1 lJm t hick; b) u p to 2.2 
)Jm dt.nm , cl ampe d , t hin-wal led, copi ous ly b ran c he d at a lmost 
90 ° a ngl es . 

Spo res (Fig . 6 ) 5 .6-5.9 x 4 . 8-5. 6 urn (E • 1.07-1.15; 
Em "" 1 . 10; un ""' 5.8 lJffi). sphe ri ca l to s ubs phe rt cal , hyaline; 
Wi u thin : Con tents homegeneous ; apiculus smal l, papi ll a t e . 

Thi s nnme r ep r esents n r ound-spo r e d taxon wi th purpl e
r e d rrui tbodi es . Corne r ( !950 , 1970) sy nonymi zed it with 
Cl-av uZ.in ops is miniata (Be rk.) Corne r. nnd it i s s urely a n 
o lde r name fo r Cl.avu l.inopsis miniata vnr. aanguinea Co rne r 
( 1950: 381 , 69•1, pl. 7, fi g. 3) . Rei d ( 1975) examined type 
mate ria l of CZ.ava ria miniata in mo r e deta i 1 than I , a nd 
fo und only el lipsoi da l spores, no t s phe ri cal as assumed by 
Co rne r (1950, 1970) a nd r epo rt e d by me (Peterse n, 1968) from 
the t ype. Bo th my no t es and drawi ngs indi cate a paucity of 
probab le b asi dios pores a nd a ple thora of e xtraneous forms , 
a nd l gladly r e ly o n t he mo r e comple te da ta by Re i d , espe 
cia l ly for the specime n e x he rb. Hooker. I ag r ee with Rei d 
t hat the r ou nd-s po r ed o r ganism wide l y ca lle d c. miniata must 
be furni shed a nother name , a nd c. phoenicea i s the o ldest 
f ound to da t e. Because 1 n ~· cons ide r the taxo n best placed 
i n CZ.ava ria ( no L CZ.avulinopsis , c f . Pe t e r sen , 19 78), no new 
combination is r equire d . 

The type o f C. mi ,tiata i s a spec i me n of C. au t•antia var . 
macrospora Petersen (1980). wh i ch a lso occurs i n Africa. 
Altho ug h Be rke ley 's epithe t i s olde r , th e yo unge r nrune has 
prio rity a t t he va rie tal rank , so a gain no ne w combination 
is r equi r e d. 

CZ.avaroia spi r a lis Jung huh n . 18 38. Ve rb. Bot . ge n. Kunst. 
We tensch . 17( 3) : 32 . 

Type : L- he r b. Junghuhn. Ke bo- Koening , Ja va. J.lny, l eg . 
Junghuhn , s. n . 

Frui t bodi es (Fi g. 7) at l e ast 1\ , up t o 8 em high , up t o 
5 mm brand. s impl e . narrowly fusi fo r m in the s hnpe ot a. 
s ingle club or Ramal'iopa ie f usifornis. S tipe po rti o n pal e, 
pe rh a ps whitish, min u t e ly rurfurnceous whe r e e xposed , invo l v
ing some so il , buL wit ho u t a bas al pad o r mat . Club o paque, 
now split l ong itudina lly and twis t e d i n a s pirnl patte rn (? 
in d.ry i ng ): a!)e x na r1·owly rounded . 

Trnmnl hyphae hyali ne , thin-wa lled, clam!)ed , loosely 
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F igs . 1, 2 . Ctaual"ia atcicol"nio . 1 . Fruit b o dy . 
2. Spo r es. Fi gs. 3 , 4 . CZ.aval'ia amoona. 3. Fruitbodi es . 
4 . Spores. Fi gs. 5 , 6. Clavaria phoenicsa. 5 . Fru i t
b odies. 6 . Spores. Figs. 7 , 8 . CZ.avar"ia a pi roa Ha. 
7 . Fr u i t b odies. 8. Spo r es . 
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parallel; gloeoplerous h )•phae occasio nal, not t.nflated. 
Basidia 60-70 x 7 . 5 - 9 urn , c lavate, c lnlnpe d, (2)-4-ste rlg
mate. 

Spores (Fig . 8) 5 . 9-6.7 x 5.1-5 . 9 llm (E • 1.06-1.21.; 
Em • L I S; lJI1 • 6. 15 llm), sub g l obose, thi n-Wn l led: contents 
i'J-nnul nr ; nPiculus short , papillate. 

I n spite or i ncorrec t attribution of rrultbody co l or 
(white ) , Corner ( 1950 : 388-390) was correct t n his perce p
t _ton of the taxo n t n what he knew us Clauulinopsis. 
Junghuhn (ibid . ) twice stated "su lphurca " , nnd accompan i ed 
the specimen with scme paint streaks now impos sible to 
i n terpret but n ot showing e ither white or ye ll ow colors. 
In v i ew of late r deve l opments. however. most of Corner ' s 
conjecture on co l or ranges n nd tax o nomt c placement must be 
t a.k e n with diffe r e n t names t hroughou t . 
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ABSTRACT 

The gene ra Ruhlandie ll a Hennings descr . emend., 
Sphaerosoma Klotz s ch , and Sphaerozone Zobel are c ir
c umscribed . Ruhlandie lla be rolinensis Henn. descr . 
emend ., Sphac r osoma fu scescens Klotzsch , a nd Sphacr
ozone ost i olatum (Tu l. & Tul . ) Sctchetl a r e de
scribed. A survey and a key arc given for genera of 
the family Pez i zaceae which have g Lobose, hya 1 inc 
to brownish ascospores and amy l oid asci. 

lNTRODUCTl ON 

Dur ing a study of the genus Boud 1era Cooke . a num
ber of additional taxa from the genera Sphaerosoma 
Klotzsch and Plicaria Fuck. emend. Boudter were also 
examined (Dissing a nd Schumacher, 1979) . In the same 
period material collected in the Canary Islands was 
only tentative ly na med Ruhla ndiel la hesper

1
iab Setchell 

by Kod (Oiscomycete Flora of Macaronesia a els, un
published) I because the sta t us or the genus Ruhlandiel
la Hennings was at that time uncertain. After prelimina
ry discussions at Cornell Universi ty in 1977 the authors 
decided to take up studi es of types and other authentic 
collections o f spec ies in the above ge nera, i.e . , species 
with globose spores and with pu lvinate to globose fruit-
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bodies. A grant from the University of Copenhagen to 
the junior author made preliminary invest iga tions in 
Cope nhagen possible. The genus Boudiera was circum
_scribed with 6 species (Dissing a~macher , 1979) 
a nd in the present paper a survey is given for the 
monotypic genera Ruhlandiella He nnings descr. emend. 
and Sphaerozone Zobel , and for Sphaerosoma Klotzsc h 
with two species . 

Some discoid to cupulate species related to the ge
n us Plicaria are treated elsewhere by Dissing and Pfi s
ter ~who erect the genus Scabropezia for spec ies 
intermediate between Plicaria and Pachyphloeus Tul. 
A possible relationship among th ese genera is show n 
in F IG. J. 

It seems natural to place genera with globose , hya
li ne to pale brownish spores and amyloid asci in the 
family Pezizaceae (Korf, 1972), irrespective of whether 
violent discharge occu r s (c fr. Tr appe, 1979) ; the genus 
Sphaerosoma, also treated here, has nonamlyoid asci 
and is considered a member of the family Pyronematace
ae (see below. page 297) . 

The main distinguish ing characters among the taxa 
dealt with are summarized in the fo llowing key . 

KEY TO THE GENERA TREATED 

I. Asci ]+ . . . .. . ... . ...... .. . . .... ... ... .. . . . ........... 2 
I. Asci j- .. . .. . ................................•..... . . 7 

2. Fruit bodies pulvi nate to subglobose ...• . ........ 3 
2. Fruilbodies disc-shaped to cupul a te .•...•...... 6 

3. Asci irreg ul arly disposed in one or more cavities 
in the subglobose fruitbody ..•......... Pachyphloeus 

3. Asc i in a distinct hymenium together with 
paraphyses • •.• . • •.•• . .•.. . ...........•••.••..••.••. 4 

t.. Asci protruding at maturity; Inn er and 
outer excipula dist inguishable .......... Boudiera 

k. Asci exceeded by the paraphyses at maturity; 
excipulum of one type of cell .......... .. . ...... 5 

5. Asci evanescent; paraphyses with a gelati nous 
s heath . .. • .. •... o. o o o o o o . • o. o. o .... o ..... Ruhla nd iella 

5. Asci persistent: paraphyses without a gelatinous 
sheath .... o o. o o ..... o o o o o •• o o .. o o. o. o. o o o oSphaerozone 
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FIGURE 1. Poss ible relationsh i ps among genera of the f11mily Pczi
zaccae ""ith g lobose spores and amylold asci. Ge nera ""ith v iolent 
discharge of spores (above the line) as well as gcncro. without such 
discharge (beta ... · the line) a re included . 

The genus Plica ria , with globose spores , is considered int e rmedi
ate between Pcz1za, with ovoid spores , and Scabropczla and Boudi
cra, with giO'GOSe spores . Emphasis on characters of the a natomy 
ana morphology of the fruitbod lcs implies two diffe rent lines of 
furlh er development . Types of fr uitbodies schematic . 
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6. Outer surface of the apothec ium p r om ine ntly 
pustulate, composed of agg rega tes of globose 
ce ll s ; occurring on soil a nd decaying wood . 

Scabropezia 
6 . Oute r sur face of the apotheci um g labrous or 

furfuraceous. composed o f g lo bose cells inter
mixed with broad hvohae: occurr inR on bur nt 
a reas .................... .. ....... .. .. . ... Plica ria 

?. Fruitbodies pulvinate: asci and pa r aphyses in a 
d i s t i nct hymcnium; spores with dextrinoid orn a 
mentation in Melzer' s Reage nt ..•..• .. ... Sphaerosoma 

7. F'ruitbodies subglobose; asci irregularly d is posed 
in one or more cavi t ies ; spores with cya nophilic 
ornamenta t ion in cotton blue . ...•..•... Pachyphloeus 

THE GENUS RU HLANO!ELLA (PEZIZACEAE) 

RUHLAND! ELLA Hennings, Hedwigia 42: (24) . 1903, 
clescr . emend . Di.ssing & Korf. Monotype : Ruh la ndi
~ bero!l ne ns is Henn ings , Hedwigia 42: (2L~ 

Tremel!od!scus Lloyd, Myco!. Writings 7: 1363. pt. 
34' . fig. 3260. 1925 (wi thout descript ion). Mono
type : Spra~ueola mucida Redway, Pap. & Proc . 
Roy . Soc. Tasma nial9I9: 114, pl. 26 . 1920 . 

F'ruitbodies pulvinate to b ra in-like . Excipulum of 
globose to ang ular, thick- wa lled ce ll s. Asci cy lindrical 
to clavate, weakly a myloid a ll over, without operculum; 
ascus wall evanescent. Paraphyses septate, b ranching , 
with a conspicuous gelati nous sheath; pa raphyses dis
t inctly exceed ing asci in length. Ascospores g lobose , 
at fir s t bi- to tri-seriate , hyaline, l a ter uniseria te, 
with a pale brown ish, st rongly cya noph il ic ornamen ta
ti on. 

HC(PT£0 SP£CI£S 

l. RUHLANDIELLA BEROL IN ENS IS Henni ngs , Hedwlgia 42: 
(2L ) . 1903 , desc r . emend . Oissi ng & Korf. N· 
type specimen : Mycoflora of Maca ronesia 1. 
(CUP ) ; isoneotype (C) : addit ional i soneotyt; 
to be iss ued in Korf & Gruff, Discomycetes Exsi, 
cati No. BL. 

Ruhlandiella hesgpQria Seichell , 
Bot. 4: !1 6. I 1 • 

Uni v . Calif. Pub!. 
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Sphaerosoma hesperium ( Setchell) Seaver, North 
A mer . Cup-fungi (Ope r. ) 5 1. 1928 . 

Spragueola mucida Redway . Pap . & Proc . Royal Soc. 
Tasma ni a~ 116 . 1920 . 

Tremellod tscus mucidus (Rodway) Lloyd, Mycol. 
Wrlt tngs 7: ~25 (the generic name Tre
rnellodiscus not validly published, witllOUt 
d iagnos is o r. description ) . 

FIGS . 1-5 . 

Fruit bodies (0 . 5-} 1-3 em broad , hemisphaeric to 
su bglobose, with a convoluted to brai n-like s urface 
wi th irregular cavities inside , cons i s tency rather carti
laginous , not britt le . 

Excipulum u p to 700 1.1 m thick , vary ing greatly in 
thickness . Individual cells rounded to angula r . mostly 
35- 100 " m d iam , but cells up to 125-150 "m diam are 
seen in some sect ions; wall s 2-~ \.1m thick, cyanophilic , 
wi th ci rcu la r connections between the cells : no d isti nc
tion betwee n inner a nd outer excipul a , but towa rd s the 
base the cells ge ne rally sma ll er . Colorless anchor ing 
hyphae 5-8 "m broad. 

FIGURE 2. Ruhlandle!lla bcrolincnsis . 
~· rcsh fru1tbodi~s . Mycorlora of Macaronesu1 t230 (Neotype ) . X I . 
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Subhymenium varying, up to 120 ~m thick; individu
a l cells smaller than in the exc ipulum, towards the 
hymenium often forming small clusters . 

Young asci broadly cylindrical, up to 320 \l ffi long, 
26-33 " m broad, thin-walled, weakly amyloid all over , 
and with strongly dextrinoid contents; as the spores 
mature the ascus wa ll seems to disappear. 

Paraphyses 2.5-3 -5 "m broad, gradually th ickened 
above to 10-17 \Jffi , with a characteristic , 3-L. \J ffi broad 
gelatinous sheath, septate, branch ing from the base 
wher:'e they develop from cells not covered by a sheath 
(F IG. 5c); sometimes with backward pointing side 
branches, mostly curved above, 380-G20 \J ffi long , exceed
ing the asci by 60-100 "m . 

Ascospores globose , 17 .2-18.8-20.5 "m broad, exclu-

0 

'. 

FIGURE J. Ruhlandlella beroltnens ts . Reproduced 1rom Hcnn~ngs 
(1903). slightly reduced . 1. Fruitbody , natura l size . 2. Section 
of frutt body. a . hymenlum , b. excipulum . 3. Sccuon . magnified . 

1. . Ascus '*'lth paraphyses . S. Spore , magnified. 
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FIGURE t. . Ruhla nd iella bcrollncnsis. 
Sec t ion in cotton blue . MM 1230 (Neotypel . X 162 . 
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c 

FICURE s. Ruhlandlella bt:rolinensts. n . Upper port of hymenium, 
in Melzer's Reagent: only young asca ... ·nh Vtstblc walls: paraphyses 
consider ably exc:eedang the asci and the mature spores . b. Mature 
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s ive of the or name nta t ion whic h is 3 . 2-.t. . O v m hi gh . 
Spores at fir st bi- to tri - seria te, hya li ne , with one 
guttule, r a rely with a de Bary bubble, smooth. latet" 
reticulate, becoming b r ownis h, finally uni se r iate , deep
ly r et icu late-areolate , reticulation irregu lar , with 
sharp ridges, areolae 3- 6 llm broad, the orname ntat ion 
st rong ly cya nophilic in cotton blue , s tai n ing ye llow ish
brown in Melze r 's Reagent . 

MATER IAL EXAMINED: 

U.S.A.: Ca lifor ni a , Berkeley , ad terram sub folii s 
Eucalyptus , ii. l 903 . N. L. Gardne r (holotype of Ruhlan
diella l"J&eHi, UC 123152) . 

MA A N A: Canary Islands , Tenerife, burn site 
along road in Eucalyptus g rove at km mark 14, Bosque 
de Ia Espera nza . 29 . xii.l976 . R. P. Kerf, R. Foge l. 
G. L. Hennebert, L. M. Kohn (Mycoflor-a o f Maca ronesia 
1230, Neotype of Ruhlandiella berol inens is designa ted 
here , CUP: isoneotype, C) . 

AUSTRALIA: Ta sma nia , vii.l921, L. Redway [a uthen
t ic materi al of Spragueola mucida, redet. C. G. Lloyd 
as Treme ll odiscus muc idus !liPl=[loyd 15488, CUP 58186 
[slideJ) J. ---

DISCUSSION: 

The d i r ectors of the herba ri a in Bota n ischer Ga rten 
und Bota ni sches Museum, Ser lin-Da h lem (B) a nd in the 
Botanic Institutes of the Polish Academy of Scie nces, 
Krakow (KRAM ) ha ve k indly informed us that there is 
no mate r ial left of Ruhlandiella berolinensis. The ample 
Macaronesia n materia l has th e r e fore been selected to 
se rve as neotype . 

For a long ti me we found it diFfic u lt to come to a 
definite opinion on Henn ings ' s taxon, and we thought 
it difficult to imag ine that it coul d be ide nt ical with 
Setchell ' s ~ hFrperia. Seve ral importa nt chara cters 
are lac king in en nings's descr iption, viz., that the 
asc i are amy loid, a nd th e omi ssion of mention or illus
tration (c fr. FI G. 3) of the characteristic gelatinous 

spores , In cotton blue. c . Paraphysis bases with a conspicuous 
gelatinous sheath , ari sing rrom non-s hea thed subhymcnla l cells be
low , wilh firm wa ll s , In water . d . Exci pu la r ce lls , In water. 

a- d, MM 1230 (Neotypel. a , X l62 : b-e , X 1085 : d. X loSS . 
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s heath on the oaraphyses. 

When Lloyd's descrip t ion of Tremellodiscus mucidus 
was rediscovered ( by RPK) and au thentic materrar-oi 
this taxon proved to be ide nti ca l wi t h R. hessarii , 
the range of distrib ution of th is species Wi"s su en y 
extended from California a nd the Ca nary Islands to 
cover also Australia . Both the Californi a n and the Ca
nary Islands collect ions had been taken in association 
with Eucalyptus , an Australian tree not native to ei
ther area. 

Though Henn ings's collection had been taken in a 
Berlin greenhouse , it was very probab ly with plants 
imported living from Australia ("Neuhollttnderhaus" ! ) . 
After a care ful re-reading of Hennings's description, 
and perhaps especially after an examination of his 
drawings (F tC. 3) , i n 'Which the pa r aphyses are shown 
much longer than the asci (i n FI G. 3 , 3 . but erroneous
ly s hown equa lling the asci in FIG . 3, G) 1 we decided 
that it is by no mea ns impossib le that R. berolinensis 
and R. hes~eria are identical. It is alSO important to 
rememDer t a t Rouppert ( 1910 ) 1 after having studied 
the original material of R. berolinensis (loc . cit . , p. 
86) concluded it was idenTICal with Sphaerosoma fusces
ce ns (in hi s sense , i.e ., wi th a myloid asci) . Roup pert 
8TSO emph asized that the spores are re ti cula te, not "re
ticulato-verrucoso ," "netzig-warzig," as desc ribed by 
Hennings. 

We assume that the current world-wide distribution 
of Ruhlandiella berolinensis reflects the rr.ovement of 
living higher plants from Australasia by man's interve n
tion, whe reby this discomycete was introduced. 

Five years a ft er Hennings described Ruhla nd iella , 
he {Hennings, 1908) described a nothe r, even ti nie r, 
hemisphaeric discomycete in another, monotypic new 
genus, Exogone , which he placed close to Ruhla ndiella . 
Ever si nce von Ht)hnel ( 1911 ) treated Exogone as a syno
nym of Agyrium, without e ven exami ni ng a ny material , 
it has appare nt ly ne ver bee n cons idered seriously. We 
disagree with von Hijhnel' s conclusions, and suspect 
tha t th is is indeed a member of the Pezizales, for no 
~ wou ld have mar ked ascospores 1 nor spores of 
~mensions. What Exogone really is remains a mys
tery: it ha s biseri a te ascospores (but so does Ruhland i
ella in youth) . If Hennings once again failed to apply 
an-todi ne tes t ( no reaction or lack thereof is ment ioned 
in the description ) , a nd if he again missed noting a 
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gel s heath around the pa r aphyses, i t could represent 
a second species o f Ruhland iella. \o/e are attempting 
to discover if a ny of the type material of Exo, one kai
seriana Hennings s till exist s: if such ma teria canOe 
discovered, we shall comment further in a nother paper . 

Peziza whitei (G ilkey) Trappe also has paraphyses 
embecrcrea- Ina gelati nous sheath. Ver y well-prese rved 
material was most ,o,enerously provided by G. Bea ton 
from Australia [Australia, Victoria , entrance to Er skine 
Falls, t rack near Lor ne , l~.vii.1976 , K. & G. Beaton 
217b (C, FH)]. Characters of the s pores and the two
layered exc ipulum revealed a clearly non-congeneric 
taxon. Trappe ( 1975 ) has discussed the nomenclature 
o f that species. 

TilE GENUS SPHAEROSOMA (PYRONEMATAGEAE) 

SPHAEROSOMA Klotzsch In A. Dietrich , Flora regni boruo-
sici 7 : pl. 467. 1839. Monotype: ~~ fu s-
~ Klotzsch i n A. Dietr. , lac. cit. 

Sphaerozosma Corda, Anlei t. Stu d. Mykol. 109 . 1842 
(la psus calami?) non Sp hae rozosma Corda 1835 
(Desmid iaceae : pre-start ing-point). Monotype : 
Sphaerosoma fu scesce ns Klotzsch in A. Oietr. , 
Fl. boruss. 7: pl. 467. 1839. 

Sp haerosoma Klotzsch subg . Eus ph aerosoma Rouppert, 
Bull. Int. Acad . Sc i. Cracov ie, Cl. Sci. Math. 
1909: 8 1. 1910 . Type (imp lied) : Sphaerosoma 
fu scescens Klotzsc h in A. Dietr., loc . cit. ( mi s
a pplied) . 

HCEPT£0 SPECIES 

l. SPHA EROSOM A FUSCESCENS Klotzsch in A. Dietr. , Fl. 
boruss . 7 : pl. 467. 1839. 

Spha e r ozosma fusccsce ns (Klotzsch) Zobel in Corda 
(u t "K lotzsch"), leon. fun g . 6: 52 . 1854 . 

M I SAPPL !CAT IONS : Sphaerozosma fuscescens sensu 
Zobe l et Corda , l eon. rung . 6 : 52, p l. 11 , fig. 
100. 1854 = Sphaerozone ost iolatum (Tul. & Tu l. ) 
Setche ll: Sph aerosoma fuscesce n s se nsu Schroete r 
i n Cohn, Krypt. -Fl. Schlesie ns 3 (2)[ i]: 31 . !893 

Sph aerozone ostiolatum (Tu l . & Tul.) Setche ll ; 
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Sphaerosoma fuscescens sensu Rouppert, Bull. 
Int. Acad . Sc i. Cracovie , Cl. Set. Math. 1909: 
84-87. 1910 (p . p . ? asci amyloid) = Ruhla ndiella 
berolinensis Hennings; Sphaerosoma fu scescens 
se ns u Kod ( 1972, 1973) (asc i amy loid) - Ruhlan 
diella beroli nensis Hen nings. ---

FIGS. 1 , 6. 

Fruitbodies subglobose , without margin; hymenial 
surface even or convoluted: at first whitish all over, 
later bro ... lnish . 

Excipulum in rehydrated material composed of glo
bose to angular, thick-walled ce lls 15-30 !J ffi broad. 
In neither 5% aqueous KOH nor 25% NH4 OH was it possi
b le to make the cells swell u p to their na tura l s ize 
or shape. 

Hymenium 330-380 "m high ; asci normally 8-spored, 
26-33 l-1 m broad, cylindrica 1 to clavate, rounded above, 
gradually nan·owing below , non-amy loid, con ten ts dex
tr inoid i n Melzer ' s Reagent. 

Paraphyses sep tate, s traight . only sligh tly enlarged 
above to 5-6 1-1 m broad, exceeding or equalli ng the asci 
in length , without a gela tinous sheath . 

Ascospores at first b i- to tri-seria te, smooth , when 
ma tu re colorless, uniseriate, globose, 17.2-19.8 1-1 m in 
diam exclusive of the 2-3 IJ m high ornamentation of 
delicate, irregular , angular meshes of the reticulum 
which ts strongly dextrinoid in Melzer's Reagent but 
onl y weakl y cya nophilic in cotton blue, areolae mostl y 
2-~ u m diam. Spores with one large , central guttule: 
de Bary bubbles not obse r ved. 

MATER I AL EXAM I NED: 

GERMANY : Berlin, GrUnewald, Botanical Garden, on 
soil between Call u na vulga r is and Pyrol a spp . , a uLUmn 
( holot ype K; isotype , 5-Sydow). 

DISCUSS ION : 

Gamu nd! ( 1976) s tud ied material of Sphaerosoma fus
cescens from Kew (K ) , and found the asc us to be non
amylotd in Melzer's Reagen t. Ou r studies of the same 
mate r ial from Kew ( RPK) a nd from Stockhol m ( HD) con
firm Gamund f ~s observations . No amyloid react ion can 
be seen even i f the ma terial is pre-t reated in strong 
solut ions of KOii or NH

4
0 II (c fr. Kohn & Korf, 1975; Nann

feldt, 1976) . 
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FIGURE 6 . Sphaerosoma ruscescens. a. Section . in cotton blue , 
with persistent asci of a~same length as the paraphyses: 
because of the poor conditton of the material. no details of the exci
pulum an~ revealed: tnscrt: spore tn cellon blue. b . Spores , tn 
Melzer's Reagent. a . from isotype (5) , X Ill.. In sen X 1065: b . 

from the holotype (K). X 2150 . 

Korf ( 1972 , 1973 ) followed the concept of Roup pen 
( 19 10 ) , who considered Sphaerosoma a genus with amy
loid asci . Consequently Kod placed the genus in the 
family Ascobolaceae , a disposition which cannot be sup
ported now . H!s placement of Svrcekt a Kub . in synony
my is also thus incot-rect, ~too, has amyloid 
asci . 

Gamundf { 1976) provisionally considered the genus 
to be a member or the Humariaceae . tribe Otideeae, be
cause it " ... shows certatn affinities with Barlaetna 
and jafneadelphus . " \ofe suggest a similar arrangement 



300 

with Sphaerosoma replacing the gene r ic na me S~haerozo
ne in Ke rf 's 0972, 1973) classifications , in t e family 
pYronemataceae Corda emend. Korf, subfamil y Ascodes
mi doideae Brumm. emend. Korf. 

It should be borne in mind , however, that both Ga
mund! and we have only exami ned tiny fragments of 
a very old fru it body , probably poisoned with mercuric 
chlori de , and therefore studies of fresh material are 
needed before th e t rue systema tic position of thi s ge nu s 
ca n be evaluated. Beca use of the condition of the ma 
teria l studied , we have not been able to determi ne 
whether opercula are present or not in the asci. 

We feel , however, that the cylindric asci , normally 
with 8 uniformly s ized ascospore s, and norma lly with 
s t rongly dextrinoid content s, ind ica te a forcible dis
cha r ge of ascospores, i.e. , the presence of an opercu
lum. The s traig ht, sep ta te, non-clavate paraphyses not 
or only s lightl y exceedi ng the asci ma y further s uppo rt 
our view. 

The generic n a me Sphae rozosma ~orda 1842 mu s t be 
considered an obligate nome nclatura l synonym (i f, in
deed. it is not mt r ely a slip of th e pen). ln 1854 
Corda aga in used the n a me Sphaerozosma (Corda, 1854: 
pl. 11 , fig. 100) , and a t t h e base of the illustration 
lists ·~ fu scescen s . " Let it be noted that we consi
der th i s pla te unquestionably i llu s t rates Sphaerozone 
ostiola tum (T u l. & Tul. ) Setchell , whic h we do not con
side r conge neric with Sphae rosoma fuscesce n s . \>/hether 
the 1854 plate represents a nothe r la ps us calami i s un
clear. Zcbe l , who prepa red the text material for thi s 
volume , rei n trod uced the generic name Sgh aerozosma 
Corda, and referred to the sole species as 'Sphaerozos
ma fuscesce ns Klotzsc h". We have adopted the a uthor ity 
as " (K lotzsc h ) Zobel in Corda " in ou r sy non ymy , ac
knowledgi ng he r e that if the "~·" of Corda ' s plate 
i s Spha e r ozosma and not Sphaerosoma , th e cor rect au
thor citation s hould perhaps be Sphaerozosma fu scesce n s 
(Klo tzsch) Corda for th i s obligate sy non ym . in any 
case , it is certa in tha t Cor da ' s la ter misidentification 
has been the cause of much o f the confu s ion i n the 1 i
terature in the applica t ion of the generic names Sp hae
rosoma, Sp haerozosma , and Sphaerozone . 

Rou p pert ( 19 10) divided the genus into two subge ne ra 
on the basis of spor e color. Sahaerosoma subg. Ehsphae
rosoma i ncluded hyaline-s pore s pecies , some wit a my-
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laid asci (including his mis identified material of ~ 
fu scescens). one with n,on-amyloid asci. Sphaerosoma 
subg. Tulasnia included a single, brown-spored species 
which wenow-rerer to Sphaerozone (below). 

Gamund! ( 1976) considered the type specimen of 
Sphaerosoma fuscescens cited above to be a "neotype," 
probably because the packet data i s fragmentary. 

2. SP HAE ROSOMA TR ISPORA Mclennan & Cookson, Proc. 
Roy. Soc. Victoria 38: 73. 1926 . 

Gamundf ( 1976 ) studied this species and conside red 
it congeneric with Sphaerosoma fuscescens. 

EXCLUDED SPECIES 

3. SPHAEROSOMA OST lOLA TUM Tul. & Tul. 1851 = Sphae ro
~ ostiolatum, see p. 303. 

~. SP HAEROSOMA FRAGILE Hesse !885 = Sphaerozone osti
olatum , see p. 303 . 

5 . SP HAEROSOMA JANCZEWSKI ANUM Rouppert, Bull. Int . 
Acad. Sci. Cracovie, Cl. Sci. Math . 1908: 6~9. 
1909. 

MATERIAL EXAMINED : 

Two s lides, accord ing to notes on the envelope col
lected and identified by Rouppe rt, no locality, no date, 
presumed holotype (KRAM 2467 ). 

DISCUSS ION : 

The ovoid , delicately echinul ate spores (see also 
Rouppert , toe . cit., fig. 6) together with the "ja une 
orange" colors or the rruitbod ies indicate a species 

~~~sr~ekto & i~ub~~t E~~~~~ical with Lamprospora ovalispora 

6 . SPHAEROSOMA TASMANICA Rod way, Pap. & Proc. Roy. 
Soc. Tasmania 1919 : llS. 1920. 

MATER IAL EXAMINED: 

AUSTRALIA: Tasmania, Cascade Estate, Hobart, vii. 
1919 (Holotype, HO; i sotype (slide), CUP ~8858) . 
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Excipulu m two-layered; asci operculate, non-amyloid 
even after rehydration in 10% aqueous KOH; ascospores 
ell ipsoid , with irregularly disposed warts or spi nes, 
or with longitudinal ridges; orna;mentation cya nophilic 
in cotton blue . 

DISCUSSION: 

Like Burdsall ( 1968: 521 ) , we have no opin ion on 
the true relationships of th is interesting species, bu t 
characters of the spores and asci may indicate a rela
tionship to the genus Dingleya Trappe (Trappe, 1979 : 
331). 

7. SPHAEROSOMA ALVEOLATUM McLennan & Cookson, 
Proc. Roy. Soc. Victoria 35: 153. 1923. 

DISCUSSION: 

S. alveolatum has, according to the description, 
amyloid asci. Garnu nd! ( 1976 : 3G7) considered it as 
beionging to the genus Plicaria, whereas Dissing & 
Schumacher ( 1979 : 103 ) re fe;::recr-Tt lo the gen us Boudi
era. 

8. SP HAEROSOMA HESPERIUM (Se tchell) Seaver 1928 = 
Ruh la ndiella berolinensis, see p. 290. 

SPHAEROSOMA VIOLACEUM Svr~e k, Stud. Bot. Cecho
slov. 10: 155. 19G9. 

D 1 SCUSSION : 

According to the description the asci are amy loid . 
The description and illustrations (loc. cit.. figs. 1-
3) indi cate a ta xon close to Sphaerozone ostiolatum. 

THE GENUS SPHAEROZONE (PEZLZACEAE) 

SPHAEROZONE Zobe l in Corda, leon. lung. 6: 53. 1854. 
Monotype: Sphaerosoma ostiolatu m Tul. & Tul. 
Sphaerozone tulasnet lobe . 

Sphaerosoma Klotzsch su bg . Tulasnia Rouppert, Bull. 
I nt . Acad. Sci. Cracovie~ci. Math . 1909: 
81. 1910. Me>notype: Sp haerosoma ost!o1atum Tul. 
& Tul. 
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M LSAPP L !CATIONS: Sp haerozone sensu Korf, Mycologia 
64 : 982 . 1972; in Ainsworth, et al. , The Fungi 
4A : 2i0 . 1973 (asci non-amy loid) ; sensu Beaton 
& Weste, Trans. Brit. Mycol. Soc. 71: 164. 1978 
(asci non-amyloid, ascospores ellipsoid). 

HCEPIED SPECIES 

1. SP fiAEROZONE OST IOLATUM (Tulas ne & Tula sne) Set
cheJI, Univ. Cal if . Publ. Bot. 4: 11 4 . 1910 . 

Sp haerosoma ostiolatum Tul. & Tul., Fungi Hypo
gel 184, pl. 19 , fig. I. 1851. 

Sphaerozone tulasnei Zobel in Corda, Icon. fung . 
6: 53. 18~uitous name c ha nge). 

Sphaerosoma fra.Q.ile Hesse , jahrb. Wiss. BoL L6 : 
251, pl. 6 , ftg. 1-6. 1885. 

F IGS . I, 7, 8 . 

Fruitbodies brown ish . g lobose, gibbous to convolute, 
with a moL"e or less distinct opening leading in to a 
central cavity. 

Excipulum of globose to angular cells, most of 
wh ich a r e 15-50 " m broad with 1.0-2. 5 "m thick waJis; 
not possible to distinguish between the inner a nd outer 
excipulum, nor i s a subhymenium d is t ingu ishable. 

Hymeni um. as measured from th e bases of the deep
est asci to the apices of the paraphyses 420-475 \.1m 
high. Asci persiste nt, 280-325 "m long , 24-34 " m 
broad, weakly amyloid the whole length. a ttenuate a
bove , with a forked base : no operculu m seen. 

PaL"aphyses s tra ig ht, septate, with weakly cyanophil
ic contents . exceedi ng the asc i by 30-60 v m, vary ing 
greatly, somet imes indistingu ishable from the excipul ar 
cells , 8-30 1.1 m broad abov e , often branchi ng below 
where they are 5-14 \J m broad . 

Ascospores globose, 16.5-20.0 1.1 m broad exclusive 
of th e ornamentation of irreg ular, blunt or a ngu lar 
warts 3.0-6.0 vm high : spores at first hyaline, irregu
larly dis posed , later reddish brown. uniseriate: mostly 
5-7 spores develop in each asc us, but asc i with only 
1 or 2 norma l spores are also seen; de Bary bubbles 
r arely deve loped. 

MATERIAL EXAMINED : 

GREAT BRITA IN: Near Bristol, wi t hout date, but " M. 
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FICURE 7. Sphnerozone ostiolatum . Section in cotton blue, hymC'ni
um not deftnttely dclt~m cxcaputum, clavate paraphyses 
strongly excecdang the asci whtc:h c:ontatn an irregular number or 

spores . Ade s.n . (5-RC'hml. X 162. 

Broome dedit 21 ja nv . l.7" is added with a pencil on 
the small envelope (presumed holotype . PC) . 

GERMANY : Zwischen Laub im Hartwald be i BrUckenau . 
16 . x . l912, A de s . n .. u t Sphaerosoma fragtle (S-Rehm) . 

DlSCUSS lON : 

The pres umed holotype of Sphaerozone osttolatum con
sists of several brownish, tiny fragments less than 1. 5 
mm broad . The above description is primarily based 
on Ade 's collection labelled Sphaerosoma fragile . The 
ascospores are identical in t he two collections, and 
all microscopic characters beautifully match Tulasne's 
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~~G~~~u:: wt~~hSer!:;e~~ul~~tt~~t:e: : ,:· c:t~~~s~r~:: tnc:.eo~t:c"os~~~~ 
in Melzer's Reagent . o.-b . Ade s . n . (S-Rehm) : c, presumed holotypc 

(PC) . o , X 650; b-e, X LSS. 

attractive i llus trations (loc. cit . ) . The director of the 
lnstytu t Ootantczny, Uniwersytetu Wrocklawsktego . Wreck
law ( I'I RSL) ha s kindly informed us that th e re is no 
materia l left of Sphaerosoma fuscescens Klotzsch se nsu 
Schroe ter , bu t Sc hroeter 1 s ( 1893 ) description leaves no 
doubt that what he had was Sphaerozone osttola t um in
stead . Discovery of an amyloid ascus reactlon in 
Sphae rozone . for which no evidence wa s previously 
reported In the literature , makes Kerf's (1972 . 1973 ) 
treatments of the genus as having non-a myloid asci 
an error wh ich ca nnot be maintai ned . 

EXCLUDED SPECIES 

2. SP HA EROZO E ELLIPSOSPORUM Cribb , Umv . Queens
land Dept. Bot. Pap . 4; 36 . 1960 . 

Cribb ( 1960 ) d1d not indicate whether the asci are 
amyloid o r not, a nd no reaction wa s men u oned by Bea
ton a nd \oJestc ( 1978 ) when they examined the tiny re
maining fragments of a n isotype specimen . The ellip
soid spores will exclude this from Sp haerozon e in our 
sense . 
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3. SPHAEROZONE ECH INULATUM Beaton in Beaton & 
Weste, Trans. Brit. Mycol. Soc. 71 : lbs. 1978. 

Thi.s ellipsoid-spored species with nonamyloid asci 
must b.e excluded from Sphaerozone as now defined. The 
assignment to that genus presumably follows Korf' s 
0 972. 1973 ) misapplication of the generic name . 

ACKNOWLEDGEMENTS 

A grant from the Un iversity of Copenhagen to the junior author con
tributed to making this cooperative project possible. lie also acknow
ledges financial assistance of NSF Grant 0£875-23557, · which permitted 
collection of the neotype specimen of Ruhlandtella berollnensts . The 
curators of the followi ng herbari a kindly arranged for the loan of 
Important material: National Fungus Collections , Beltsville (B PI ): 
Bota n ical Museum and llerbartum, Copenhagen Un iversity (C); Plant 
Pathology Herbarium , Cornell University (CUP): Farlow Herbarium 
of Cryptogamic Botany, Harvard University ( FII ) ; Royal Botanic Gar
dens, Kew (K); Herbarium of Botanic Ins titutes of the Polish Acade
my of Sc iences, Krakov ( KRAM); Museum National d'Ht&toire Natur
elle , Labor.atot re de Cryptogamic, Parts (PC): S...,ed ish Museum of 
Natural IIi story, Stockholm (5): Herbarium of the University of Cali-
fornia , Berkeley (UC). C. Beaton provided importa nt material from 
his pdvate he rbarium. D.n. Pfister, T. Schumacher, and ).. Strid 
made pertinent suggestions during preparation of this paper. Lene 
Christiansen, Niels Henry Larsen . and Karin Vestberg gave valuable 
technical assistance. We highly appreciate their cooperation. 

LITERATURE CITED 

I UIOfl , G. A G. Wnl~. 1918. Thr arnu• Sph•~ntlOM , Trant , lrll , Myco1, Soc. 71= 1~-167. 
llurd..,\1 , H. H., Jr . 1')68, A ~v1tlon of th~ a~nua Hydnoc.yttt • lT11bcr•1u1 •nd ot t!w hyJ>Oiftl'll-' 

tp«la ot C.Opou IPululn), M~olott• 60= '96-S2:5. 
Cord• , A. C. J. 11$l. lconu fun,8.MII• huc• .. qu~ c not .,....., vol. 6 (J. 8. Zobot l, ~d.), Pnh•. 
Cribb, J. W. 1960. Tvo """' tp«lu of tubl trr.o.nun AK-)"C•Iu f ro. (luHntl•nd. Un tY. ~~,. .... 

l•ndDorpt.llo1 . ... p.4:J3-)1, 
Dining, n . I D. H. Pfi~l<'f'. 1!)81, 5c:•brOpo'LI• , • new ll'""• of f'tol.lucu~ IPurulu ), IO<H"diC 

I• llol. I = lin pr~ .. 1. 
Dlulng, H, A T. 5c:hu• •cher. 1979. Pnll~tnary aludru l fl rhe I"'""' loud tna , !allo-y and 
«OIOJ)'•I1orv.J.~. 26:~100J . 

C.•111M1f, I . J. 1916. Acerca H lot jlfnerot loudreu Coo;..~ )' Sph• ero.-. 1:\ot,uch lfu l'lgt , Peu:r.a
l•o). Sydowl • 2&: JJ'J-)51.1'1975'1 

~nina•• P. 190). 1-.hl•ndr~ll• twrolln~no.h P. Joknn. n. acn . ~~ n. •P·• C'IM M~ dc\IIKIM 
lhl~•n•cc-e, Jokdv lgl• 42: IZZI-C:U ) . 

1Mnn1naa, P. t'J()CI . boaone Ka lKflllll P. Horl\n. n. gero. ~ ~ . "'· •P• \'erh. lol. V•relnt hO't . 
lr..,4cnbll t l 50: l~IJI. 

~:~~rt· ~~=: ~;!~ : . ·~:rh~~':,,.:~~~~~Y~f~~l~r.IX11~ 1 12::"j~~~·. Sr. 6L2 br. 7181. Sll~un obo-r. 
Kohn, L. M. -' l. 1', Iori. 1975. V• rl lllon In Aw:-yccl~ Iod ine ruc rloMI Kotl p~lrtllmcn l n

plon:·d, wycol.,.on 3: 16S-1n . 
Kcwl. 1. f' , 1972 . SynoptiC h y teo the JC:Mr• ol!h' l'r11r•lu. M)'fillogla 6.1.: 9J6-99.1.. 
Kcw f . II. P. 1973. Dtac:-yutn •nd Tubeulu. I n Alno.vw!h , C. C .. f, K. Sp1rrov , I A. S. Suu
.. n (~o.J , tM run111t An adY•n<•ll lfU II M "D. : :U9-JJ9. ~~~ "' York A london . 

Jl•nnlcldt, J. A. 1916. 1odtM ruc110no rn """' ph.oa• •nd lhelf ln.-le ttgnlfle•nu. Trant. 
lrii.Myc.ai.So\:. 61:2!)..187. 

louppert. C. 1910. hvlolotl du ac nr~ Sphaero-•. lull . lnl . And. Sc:t . CracO'I t<' , Cl. Set. 
Mllh. I909: 75-9L , p1.2-J. 

5c:hroel~r. J. ti')J. Die Pllze Schlnlent. In C.Ohn. f. J. hd. ], l(rypr"'I•"'cn-ncwa vol\ Schlnt t:n 
312)(1]1 1-128. llrn\111. -

Trappe, J. M. 1975. Grnertc oynony•• rn r h~ Tuber•!~•· Myc.OI .. on 2: l~tn. 
Trappt, J. M. 1979. Thr ord~r• . f••llln, and ll•Mn ol hypoaHM~• AK-)'Cotlnl l trutnu 1nd 

lhetr r~\1\IVUI. Mycor••on '): ~1-JLO . 



M.YC TAXON 
Vo l . XII , No. 1 , pp. 307 - 3 11 October-December 1980 

REVUE DES LJVRES 

C. L. IIF.NNESERT 
Book Rovieu EditoJ·~ Ct'Oi.z du Sud 3, Louvain- l.a- Hauvc 

8-1348 BelgiW" 

l 'IIE WHOLE FUI\CUS , THE SEXUAL- ASEXUAL SYNTH ES I S . KANANASKI S It , 
Proceedings of the Second Int e r nationa l Myco l og ical Confe re nce held 
a t the Environlll('ntnl Sciences Centre of th e Unive r s i ty o f Ca l gary, 
K11nano sk i a , Albe r ta , Clln:tdo, Se pt ember 3•13, 1977, pa r \.:, B. 
KENDRICK , ~d iteur, pub li ~ pa r l e Nati ono l Hu acura o f Natura l Scien
ces , Nati o na l HmHlUIIIR o f Canada e t La No ti o na l K:man;ukis Fo undn· 
t i on , 793 p . , i l lu a t r6, en 2 vo l s ._. qua rto , couv . p:tpi e r , 1979 . 
Oi s tr ibu~ par 1'6diteur, W. B. Kendri ck, De pt. o f Biology, Univ . of 
W.1t.c rl oo , C6 nado N2 L 3G L. Prix S 20 .- . 

Kanon.ukis It, seconde confl r e nce a~yco l ogiqu e o rgnn is~~ par W. B. 
Kendrick , hu i t a nn~es apr~ • h pre 111 i~ re conf~ rence, K3n3nll s kis I, t e nue 
e n 1969 , 4 r~uni ;~urou r de la table 24 a~yco l ogues dsns l e bu t de f4 ire 
lc po int s ur ces c ent ann~es . dcpui s I a d~couvc r te du pl~OCDO r ph isme des 
champ i gno ns par l ea Tulunca , d ' ~ tudc des champ i gnons i.mpa d a it s c t par· 
fa it s ct a i ns i r cd~couvrir le champignon dan s son cnt i t~ . thn uJro'Le jUn(JJtJ~ 
plt!:olftO r phe , le cl a sse r e t ll"l d ~ nomme r. 

Kanana 11 k i s I (vo ir W.B. Kendrick, Ta.ronomy of th f'l4ngi ltq)er>fBcti , 
1971 , To r onto Univ . Preu) , n ' avait c:on s i d~ r~ que l es 'chnmpignontl 
imparfait s ' e t a vni t ntt c i nt unc haut e conv e r ge nce de vue s u r I a r e raa i. no · 
l og i c descri p t ive c t Ia clusi fi c: tati on de leu r c onidiog~ nhe. D~s l o u 
l e pl~omoqthisme dcvnit nppa r ai tre , no n p l us seul ctat.:n t comn.e une carne: · 
ttl:ri s tique t r oublnnt c de ccs o rgnni sces, u is comme un e rlalit~ f onda · 
-cnta l c , cxtri!mecent ri c: he , ct qui n 'avnir r i en d' imparfait . Ce qualifi· 
cntif, que pa r tra d i t i on nou s l eurdo nri ons, 11ppo1 rut bi e ntOt conne dtl:placE 
a ino n o utrageant. L'i mpe rfcc tion es t d'avantage l e fait de nos con n:~ i a~JD.n· 
ccs. Des termes nouv eaux, propostl:s pD. r Hennc be r t et We r esub ( Hyc:otaxo n , 
6:207 · 2 11, 1977 ) , f ur e nt adoptEs pa r I a Sus i on de no~~~en c l ntu re du Se c ond 
Congrh internati onal de Mycologic de Tamp:a, 1977 : anamorpht! pou r .fon n.'J 
impaJ•fai£6 , t4Uomorphe pour f oJome paJ•fa.ito~ holomorpho pou r l e champi.gnon 
dan s son e nt i~ re tE. Kananask i s II, qui sc r~unit i~d ill t eaae nt aprl!f l e 
Cong r~s de Tampa , adopto d ' eaabl~e I ' usage de ces t e r C'Iea. La r e publi cntio n 
de 1 'tlrt icl e lll(':nt i onn~ c t une r e vue du p l ~o1110 r phisme de s champigno ns de 
pu i s sa d~ couve r t e par l es Tul :uncs , p:~ r L. K. We r esub e t I( . A. P i r ozynaki, 
co ns titue nt .1ins i l ea p r e mie r s c:hapi trea de I ' o uvrnge. 

Lc~ trc iz.c chopi tres s u ivon t a du vo lume 1 e t l es p rea~ i er s du volume 
2 Lr a it e nt des As c omycl! t e 8, l cs s uivnnts du vo lume 2 del BasidiomycHea 
e t des ZygO!IIyd~ t cs. Le p l ~omorphisme des c hnmpi g no ns , dont 1 ' o rigine r e · 
mont e tlux ~res g~o l og iq uel , a produit de s types mult i p l es de conidi og~nl!s e 
e t des s t r uc tu r es vnri ~Ctl de conidi omc, d o nt Ia s i gnifi c a t i on taxo nomiqu c 
tlppn rnlt nv ec e v i de nc e don s un e taxo nomic 11ynt h6t iqu c (holomo rph i que ) dea 
diver s g r ou pes de c h:unp i gnons. C'est c:e qui r cssort de c hncune des Etudes 
part ic:u l i l! r es pr"'sc nt~es , cht~ cune dan s son ary l e p r o pr e, 11 I a Co n f~ r e nce. 
( H. R. une Etude, s ur t es f onacs c onidicnncs des Di scomyc~t es , pa r Hcnn ebert 
6 ~ l lcmhe est r:~a nqmt nt e e r t1 th<! pub l i6to d an s Re v. Hyco(. , t.3:259 , 1979). 
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C'es t h t e l po int qu e les annmorph cs i1idcnt l e taxon0111 ist e ~ ajustc r u 
tltxonocnie des t t'i l t'iomo rptu~s, t out col!l!le I' .1pp(lrte nllnce des anmDOrphes b 
tel ou t e l g r ou(IC d (! t~l~OIIW)rphe s I ' ::IVait pou ut'i ~ arrincr l eu r s c rit i'!
rc s de diff~rcnd.uion. ~Ia is I ' int i!gr:u:ion de• deux t axonOtA i es soul~ve 
l e gr.1nd prob l ~me de Ia ga rantie de ~~ ~ l'"i t6 h donn e r aux connl":c:tions 
en tr e anamorphes e t tH~OGIO rphe s . Ce p robl ~me a ~t~ envi sagt'i s ussi par 
Kananukis I I. 

W. B. Kendri ck, e t des lllCcbr e• de Ia ConC~n.wce, ont contribuf un 
ensemble de liscea , c:ouvnant que lques 170 pages, des trl! s n01:1brc:u s~• 

connec t ions aujourdhu i Jtub l it'ies en tre ann!DOrphes e t tt'il tlomo rphe& d ' Asco· 
myc:l!tes e t de Ba si di omy c:~te11. Ces 1 i11tes, una douce encore incomp l ~tes , 
aon t l ea p l us t'i t enduee: pub l i~ee: ~ ce jour . !::Ilea i l lustrent fo rt b i en 
l e trav:lil qui e•t b £nire encor e. En t! ff e t, t rop aouven t par le paaa~,1' 
aaaociation de £o r•e• fut pr i ac pou r une r e lation ontog4! niqu o e t pub l i6e 
aa na une d6aonat rot ion ex~ri ~:~cnt a l e. Au sa i f;~udra·t·il , en cheq ue cos, 
• ' assur e r du I abe 1 de v6 r i t6 pa r un e ana ly•e c ritique de Ia I i tt6rature 
ori g i nnl e, d'ai l leur.s chaqut': foi • ment ionnt!:e, ou par de nouve ll e• ob t~er · 
vationa. En ou t r e it a ' avl!re ro n6cessai r e de v(! rifi c r ou m~111e ajuater Ia 
nomenclature ut i li s(!c. En£in de r econno itre, d~c r ire et. dfnocnrner tant d' 
anamo r phe• r es t t!:ea ind~tena i nt!:ea . 

Enfin, l' ouv r age n'l":•t pas qu'une suite de chapit res juxtaposEa.t l 
ea t au contra i r e un e nsembl e vivant, oU nppnrn'it, b. travers l ea d i acualiions 
et les dim l ogues , Ia pens6e de chacun. C'est au u i un ensemb l e bien l it!: 
pa r l e "mot du Pr t!:s ident". 

W. R. Kendric k se ra appr Ec iE pour Ill product ion d' un ouvrnge de 
«ttequalitE e t de ce format. C' c s t une pi~ ce i mportllnte de Ia b i bli o t h~ · 
que de tou t mycologue . qu ' il aoi t introdu i t ou dt!:but ant . 

XII INTERNATIONAL BOTANICAL COI\CRESS , LENINGRAD , )-10 J ULY, 197S. 
PROCEEDINGS, par D.V. LEBEDEV, t!: dit ., 209 p ., i l l., couv. papier, 
14 x 21 , 1979.Acndemy o f Sciences o£ the USSR, Leningrad NAUKA, 
Komn r ov Botanical Ins t itu t e. Pr i x I Jl . 20 K. 
LIST Of l'ARTICIPANTS , pnr O.V. LEBEDF.V , ~di t. , 248 p., 1979, 1dem. 
Prix 95 !C 

Le vo l ume des Prooceedingo conti ent l ' o rg,a n iution e t l e programme 
du Congr~a . le cor:~p te -rendu de Ia Session d'ouve r tu r e, les textes des 
con ft!:rences du SymJtOS i um gt!:n~ ra l 11 11 r Ia conserva t ion du monde v6g~t:~l, 
l e compt e ·rendu de In Session p l ~ ni ~ re de clOtu r e, y comp r is l ea r~ao 

l uti ons e t enfin l e compte·rendudes 18 Sec ti ons du Congr~s. De A Sec t ions 
2 h 18 , ae ula lea tit r es de • cOimiUnicnti ons •ont re l a t~s. Par cent r e , Ia 
Section 1, qui est Ia Seuion de Nomen c:l atu r e , qu i eut lieu du 30 juin 
au 4 jui ll et 1975 , es t enti~ r Cftlen t r e l:~tEe , du pages 129 i\ 187 . Le 
co•p t e•rendu donne le r 4!sult.:at des vot ea s u r c:ha cune de s propositions 
d'amendemen t du Code Internationa l de Nomenclature Botanique, llinai que 
le s comment ai r es, e t l es annexct habi tuc II e11. 

MARASMIEAE (BASIDIOMYC ETES - TRI CIIOLOMATACF.AE), pa r Rol f S INGER, 
Monographi c n• 17 de Flora Neot r opi c:a , 348 p., 118 f i gs . . oc tavo, 
couv. pap i e r. 1976 . Pub l ication de l ' Or gnniz:nti on for fl or .1 Neotro· 
pica, Th e New York Botanical Carden, Bronx , New York 10458. S 25 . · 

La t r ibu des Mara&mieaa , aous-tribua des CrinipeZ.Z.inae e t des 
M<n>o.emiinae , l es 11eu tea con s id~ rt!:.ea i ci, de Ill famil l e des Trocho l olll.'lts 
ct!:ea, comp r end dell genr ea fo rt b ien repr~sent6s dans l ea Tropiques et les 
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Nt!ot r opiqucs. Lea (}.Jcktr.mlsiollir.a.B ont l!: tl traitt!es <1nt t! rl eu r ement par 
I 'auteur (1962, 1964, 1973). L'auteur, qui 41 dt!jA pub lit! une 1110nographie 

c.t ca gen r es P.c:rosrr.iua ( 1965), Crinipellio e t Citaet«'Cll.at.huD (1942), unc 
Uudc de Muasoiin4!:es cyphe llo\du(l960} et des t! tud cs pn~liminoiru 
sur les Harasmiint!es d'Am6riquc s du Sud (1942, 1965) , ne r e pr end ici que 
l ea cs~ccs nt!ot r opico l cs de ces deux souw-tribus d~ Harasmi i nt! es. Ces 
cs p~ces appar t iennent aux genres Crinip11Llia (41 up~ccs ), Cl>.ao to a'l.othua 
(6), Ual"':srtiu s (233}. CU,i.ocepha.La (22), Laolmolla (4), Amyl..oflagoLlula , 
f'Zagstloscypha~ Pltysalocl'ia (9), !anu ripia~ F:pianaphus, HI(M6r.t){llOlla et 
Rirlbachia. Un port ait et une notice biographique de !'auteu r est ajout t!e 
ll 1 ' ouvn1ge. 

TRAVAUX DEDJES A CEORCES \'IENNOT·SOUKC IN, par Ia Soc i t! t~ fran'O n i se 
de Phyt opathologie , avec prUace de Jacques DELACE, 4 16 p., i 11. , 
portra i t de C. VI ENNar-BOURCIN, octavo , couv. pllpier, 1977. lnsti· 
tut Nat ion a 1 Agr onomique, Lnbo r atoi r e de Pt1tho log i e v~g~tal e, 16 
rue Cl.:~ude Be rna r d, 75005 Pa r is. Prix FF . 200.-

Orn~ en couve r ture de deu ina de spo r e• de 28 es pi'!ce s de Hicromyc~ 
te s par C. Vi ennot - Bourgin, cette ouv r age a l!:tl!: c ompos~ e t orfert en hom
lllllge au Professeur C. Vi enno t•Bourgi n , pour ses SO ann~e s de r eche rche 
et d'enseignC!111ent de la pathologie v~g~tal e , A l'lnstitul N:u: ional Agr o
nomique de Paris . 37 contributions sc i en tifi ques y son t r~un i es . Ell es 
t raitent de mycologi c syst~lllll tique, de phytopatho l ogie, y compri s Ia 
bac t~ riolog i e e t Ill virologi c , de r:~ic robiologi e du sol e t aussi de myco· 
Iogie rOOd i ca l e e t de mycophagie . En pr~face, une bi ographi e du Hattre, 
suiv i e d'une 1iste des 12S taxa fongique s qu'i l d~ c rivit de 1926 ll 1976, 
ainsi que cel l e des gen r es et esp~c:es de microcayc~ t ea qui lui fu r en t 
dt!dit!s . De p l us , 8 e a p~ccs de chompignona aont d~ c rit es comme nouvdl ea , 
dont troi s encore lui Jlont d~dit!u: Uf"CJtrryees t~i4!'TIIO t-bowtoginii Ankist e r 
et al., Hamasp"'t'a viennotii Du rri cu, Venturla vionnotii Mo r e l e t , Asco
boLua ogyptia~a Mouchacu, Col•tinm.,...:Us pardinipoR R0111mgnes i, C. f:Orinun 
Rommgncs i , C. hi' l11ul4o Lus R0m.1 gnesi et Us tiLo.go paBpaLi.dic" la Za01bctt.okia:. 

LES DISCOMYCETES DE FRANCE D'APRES LA CLASS IFlCATION DE BOUDIER , 
p.u L. J. CRELET , riHmprcu i on 1979, viii • 709 p . , i ll ., couv . 
papi er, oc t avo, Bulletin de Ia Soci.~t~ Boln.niquc du Centre-Ouest 
(France), nouv. st! ri e , n• spec ial 3. Editeu r re eponsable R. Dnunaa, 
"Le C1os de Ia Lande" Snint•Sulpice-de•Roynn, F-17200 Royan, France . 
Prix FF 260. -. 

L'oeuv r e de I'Abb~ Crclct, dont Ia rt!i mprcu ion fl: t.nit t.-.nt aouhsi t 4!:e , 
comp r cnd Ia description de p:u; IIM>i nJI de 190 genre~; et de 1285 es p~ces e t 
vari~t~ s de Di s comyc~ t ea , obse rv~a et dfl:c:rit s 11ur des r~coltes de l 'aut cur 
ou r ec;uea par lui. La taxonomic de Cr ele t es t ce ll e de Boudi e r . Avec h 
Flore osnalytique des Chacapignons sup~rieur s de KUhne r e t Rocugnea i e t 
les ll~nomyc~te!l de France de Bourdot e t C.-.tzin, le Boudie r n'~tant V31J 
a Ia diepos it i on de c:hac.un , les D iscomyc.~ t es de France de 1 'Abb~ Crclet 
constituent un de s pilien de Ia myco log i e fronc;nise . Publ i ~ en trente 
partie• succcssivca dans l e Bull et in de l o Soci~t~ Bot3nique du Centre
Ouest puis dan s In Revue de My co l ogie de 1932 lt 19S9, i 1 es t 11gr~ob l e 
de di s pose r 11u j ourdhui de ce t ens embl e en un scul volume fo rt bien ~dit~. 
De plus, un ind ex a lphab6 ti que des noms et ~ pithl!tt's le tines y 11 ~t~ 
ajout~ . tl £aut appr~cie r les efforts de Ia Socifl:t.S 8oton ique du Centr e 
Ouest de 14 France e t de son Pr~sid ent, H.R. Daunos s , 1'1 qui es t dil Ia 
psrution de ce livre de grand e utilit~. 
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ANNUAL REPORTS OF TilE STATE BOTANIST 1868 • 1912 . Vo lu~:~e I (1868-
1877 ) , par Charl es Horton PECK, r~ iMp rcss i on 1980, ~ditle par 
L. VOCELENZANC, avec notice bi ogr:aphiqu e d e C.H. Pe ck par R. H. 
Pe tersen, 720 p., i 11 . , :avec I mi c r o fich e des 7 pis . coul . , occ:avo, 
r e l i. l! , toil~, 1980. Soe rhaave preu , p . o . box 1051 , NL- 230288 Le iden 
Nede rland. Pri x du Vol. 1 Dfl. 320. - . 

La r~ i_raprC!sa i on de Ia maj eure parti e de !' oeuvre de Pe ck que cons 
tituent l ea ArznuaL Repor-ts of t he. State Bo tan i s t, couvrira 6 vo lumes de 
Ia meme import ance que l e p r~a e nt vo lume , chacun d e 600 .II 720 pflges e t 
inc l uant de 27 ll 62 planches , lea planches e n coul eurs ~cant r epr ises 
sur mi c rofi c hes do haut e qua l it~. Le second vo lume pa r :a ftro1 e n 1981 . 
l o r~ impreu ion e tt e xce l l e nc e , l es f igures au trait aont sans f r actur e; 
I a r e liure e s t bonn e e t de bonne to i I e . Ce premie r vo lume couvre l es 
ann~cs 1868 A 1877 . Dh 1868 , Peek enfin appo intE! pour un u l a ire minimal 
eOI!I!IC bn tnn i& t e chargl!! du r e l ev6 de lo fl o r e de 1 'Etllt de Ne w Yo rk l 
Al ba ny, e xploro inten sl!!ment la flore myc o l og ique de Ia r l!!gion, I n rno ins 
connue a l ors , e L dl!! c ri vi t 2700 tax a nouvc:1ux de c hampignons . II monogra
phia 28 des 50 genre• d'aga r i cal e a nl ors courliiiDCn t 11Ccept 6!1 . II con ati
tua 3uui It Albany un he rbi c r myco log i qu e qu i e n 1920 compr e nn it 31.600 
s pecimens de chor.~pignons . D:~n a: son introduct i on, R. H. Pe t e r sen 1:10n t r e 
bie n Ia difficil c conve r gence des: intl!!r e t s de 1 ' Admin i l'l tr4t i on et de ccux 
du s ci e ntifique que fut Charl es Peck •• • nu point de voir scs l ocaux 
oceupl!!a . OQ 'llli!:rDC, l ea Annua l. Ropor t.a l!!t a n t des docume nts o ffid e h dev:.nt 
e tre approuv~s par Ia l l!!g i s lnture de 1 ' Etnt d e; New Yo rk, tout Hant dl!! j ill 
impri~ s . CJ.8i s l eur di at ributi on l!! tnnt diffl!! r l!!e, 1.'1 dat e de l eur publica
tion e ffec tive , au scns du Cod e , l!! tnit pour l c a o ins inccrtainc . 
R.n. Pe tersen r 6uss i t heure usellK!nt, g r 3ce ll une r e ch e r c he a t r :.ve r s Ia 
l ittl!!rutu r e de 1 ' 6 poque , h pr l!!ci ac r !!avnnt:ngc l e dat e de pub l ication de s 
48 Annw2l Ropor r.s de Charl es Pec k. Ai.n s i pri:scnt t!e , I 'oeuv r e de Peck 
pre nd tout e sa val eur e t s on iraportnnce. 

RECOGNITION AND CONTROL OF PESTS AND DISEAS ES OF FAR."! CROPS , pa r 
E. CRAM , P. BOVI EN et C. STAPEL , t c xtc de Frank HOPE, 167 p . • 120 
ph . col. , octavo , r e li t! , t o i l (! , 1980 . 1\lnndfo rd Preu Ltd, Lin k 
House, Wes t Stree t , Poo l e , Dor 11;e t Blll'j ILL, UK . Prix ( 15.- . 

Ce livre es t unc mi se il j ou r du ReC0(1'flition o[ Diseases and Peate 
o{Pa'ml Crops . des mCmcs aute urs , que publ i ait en troi s l11n gues 1.1 mnison 
Bl andfo rd en 1969 . Lc s 120 phnc:he s de s si nCes e n cou l e urs ou pho t o graph i
ees r c prCsente nt 700 rMladies e t dEgiits de pl antes cultivees. Chaquc 
pl<~n che po r te sa I Ege ndc . l::n outre , le tNcte qui suit le s planche s donne 
un cocnentai re sur chacunc d ' el l c , pr i!cisant l e s co rn c tCrist iques de I a 
ulndi c , de son nge n t e t des a: ympr:Omc s , COtiSilC IB c ause de l!l dCg3ts, e t 
Ies moye n!\ de lu tte . La pormne de t e r re, I n be t tc rnve et les ci!rEo l c s y 
re~o i vcnt unc pnrti culi (! rc a tt e nti on . Ce livre rcndr a de g r a nd s s e rvi ce s 
aux phy t opatho l og i s t cs e t nux praticiens, commc .1i de- memo ire dans 
J'ide nti fi cnt ion. Cette l!diti on n' c st qu' c n ang lais. 

TilE EUKAR':'OT IC ~II CR08lAL CELL , pnr G. W. GOODAY, D. LLOYD e t A. P. J. 
TR I NCl. Cdi t ., Thi e rti e t h Symposium o f the Socie ty f o r Gene ral Mi
crob io l ogy . Uni v . o f Cambrid ge , Marc h 1980 . v iii + 439 p .• illus t. , 
Pub ! i ca ti on de I a Society fo r Ge ne ral !'li c robi o logy , Caobri dgc Univ . 
Pre ss, Trump ington Street. Ctuabridge C82 IRP UK. Pri x ( 25.- . 



3 11 

Li1 SocietE de Mi c robi o log i c CCnCnale s ' est constu:: r 6e ce tte fois 
1 une refl e x ion su r l e~_~; r ecent s dCve loppeiiiC nts dans I ' itude de Ia 
st ructure e t de Ia fonc t ion de s or g.1ne ll es cel lul aires des microor gan is
mcs eukaryote&, champignons, a l gues et pro t ozoa ire s , coane e ll e l e f i t 
e n 1978 pour lcs prokaryo te& dtm s Relations bntween otMICttft-.J and jUnc
t ion in tlw pr-okaryoti el.l.~ Sympos ium n • 2S, Cambridge , Un iv. Press . 
Sa ns doute l'.!lttention de nomb reux bio logistes ~t biochimi s tt~ • s ' e st 
por t~e sur ces o r ganismes co~~me mode le& de laborato i re; cependan t ces 
mi c roo r gani smes mi!ritent d'et re li tudifis pour eux-mCmes , e u Cgard ii leur 
importance dnns I ' Cqui I i bre v i tal de I a nature, da ns Ia prod uc t ion 
al i me ntai re, phnr~:~.'lceutique et bioch i mique , nut: tmt que par l es a l tf:ra~ 
ti ona , lcs po llu tions e t lea pathogeni es qu'ils causent. Ce vo lume de 
13 chapitres abo r de done successivement l cs chrooosorDCS (R. Harris) 
et lcs mCc:Mismes de Ia division nuclf:aire (J . D. Ooye r e t K. Vi ckerman), 
13 melllb ri'lne p l asm..'l ti que et sa rEaction aux anribi ot iques (D. Kerridgc), 
Ia fo nc ti. on mitochondri.:~l c (D. Ll oyd e tc. Turner), de l'hydrog~nosome 
(H . MUlle r ) e t des chl or op l3stes nlgnux (J. Rave n) , la fonDatio n e t 
!' ex t e ns ion de Ia mcmbr nne fo ng ique , prim.a irc c t seconda ire , en re l a ti on 
liVCC Ia b i osynthCse de Ia chiti ne (chitosomcs ) et d ' autres po l ysaccha ri 
des (G.!.'. Good:~y e tA. Trinci), l ' ac t omyos inc dans l:l 1110bilit6 (E . Korn) 
Ia fo nc ti on des c:i Is (M. Ho l wi tl) ct Ia gC nGt ique des algues et l evur ea 
(U. Coodc nugh) ; e nri n l es mycoviru11 , et Ia regula tion de la fructifica
ti on chez Dic t yoste l ium. Lc liv r e est une he ureuse syn thl!se des d ix 
de rni~res :mnGe s de recherche de nt i.l f ournit que l ques 85 pages de refe
r ences bibliographiques . I I permc ttra unc infonMti on rnpic:fe et ac tue ll e 
de t ous ceux qui s ' intCressent de prCs ou de loi n 8. I a physiolog ic e t I n 
cultu red<' ces o r ganismcs . 

PL\NT DISEASES ATTRI BUTED TO BOTRYODIPLOD IA TIIEOBROUAE PAT. pa r 
E. PUN ITIIAL n:GAH , Bib li otheca ~lyco logi ca , J. Cr aiiiC r ed., BAnd 71 , 
123 p. , 9 pis . , 22 x 14 , couv . papi cr , 1980. Ed. J. Cramer, 
Ft,-9490 Vaduz. Prix D:-t 30. - ( 24 . - ). 

II s'agit d'une comtJi.l ut ion de ln littli ratu re phytopntho log i que 
impliquant Botryodiplodi.a theob~oomao dnns des phCnomCncs pa tholog iques 
(lbse rvCs s ur 37 plantes hO t ea d i££Cr entes. Pr~s de 300 r HC re nces 
bibliographiques ont Ct C consul tCes.La synthhe de s donnees es t p rCsen
tt: es par p l ante hOte . !. ' auteu r ne pr end pas parti dans les cas doute ux . 
Une i ntroducti on exp lique Ia l ongue synonymic du champ ignon par sa 
gr ande va riab ilitC. 

MICRQ-~IORPIIOLOCICAL STUDI ES OF SOFT ROT FUNCI I.N \<.000, par A. S. 
7.A INAL, in Biblio theca Mycolog i cn , J . Cramer ed., vo l . 70, 177 p. 
179 figs. (e n 22 p i s .) , 22 x 14 , couv. papicr , 1980. Ed. J. Cramer, 
FL-9490 Vaduz. Prix DH 60 .- (l<8 . -) . 

L'auteur dCmontre l' ex i s t c nce de cavi t Cs i ntrapari~ tal es due it tr. pene · 
trati on e t t ' ac ti on enzymntiq ue de Plzial.ophcn'a _rastigiat.a dan s les (ib ru 
dubo i s de 86tula sp. e t de JJi~IUB sylvoot1•i.o . La p rCscnce de t i gnine 
n ' inhilx.o pas !' action des e n~:ymes ce l l u ll o l y tiques du chal!lpignon, ma i s 
l;t m..:uquc c t Ia rc t n rdc scul elll('nt. La pe r fo r :ni on ct Ia digestion des 
di fCC ren t es couche s des parois des vo i sseaux, des fibres e t du pa re nchyme 
du bois sont abondaiiiOCn t i l l ustr.Ses pa r pho t ogr oph ies au SD-1 et TEH. 
Le texte consis t e esse nti e ll eoont dans une re vue de Ia li t tCra ture , un 
expose des mC thodes de cu l tu re ct de microscopic e t !' ex pli ca t i on des 
figu res , suiv i<' de d i scuss ions trop souven t pcu c l 3 irc s . On re l ~ve r .'l des 
er reurs , ne fOt- ce qu<' l ' i!c ri t ur.e " 3 r::m3 I."OOd blocks" pour des c ubes de 
bo i s de 3x3x3 mm . 1.4 prCsen tnti on de ce t r ava i I eu t beaucoup gagnli 1\ 
Ctrc revue pa r que lq ues s pl!c.i al illites avant pub! ication . 



NOTIC E 

CHANGE OF DATE OF MSA GOLDEN JUBI LEE 

Th e 50th Ann iver sa r y mee ting of the Myco logica l Soci e t y 

of Ameri ca will be h el d Au gus t 16-21 , 198 1 at Ind iana 

Un ivers it y , B loomington, Indi a n a, USA, in conju ncti on 

with AIBS. It was prev i ous l y announced tha t mee t ing 

dates woul d be Aug u s t 9- 14, bu t these dates were 

changed b y the p r esident o f Indi a na Un i versi t y . 

The Anniver sa r y program wi I I Include n ine symposia, 

three in vi ted lecturers, a banquet, contr ibu ted pa pers 

and exh ibits. You a r e cordiall y invi ted to attend . 

Jack D. Roger s , Chairman 
MSA Golden Ann iver sary Commit tee 

[ Edito r i al note: the n ew dates conf l i c t with those of 
the X I II I ntern a t i onal Bo t an i ca l Co n g r ess in Sydney, 
Aus t r a l ia, parti cu larl y for t he Nomenclature Sess ions 
Augus t 17- 20 . MYCOTAXON' s Managi ng Editor has had 
to r e l inquish appoi ntment as mas ter o f ceremonies at 
t he a nni ver sa r y banquet in view o f his commitment to 
attend the nomencla ture sess i ons at Sydney. Not a ll 
university presidents a r e equa l l y a pprecia ted b y h i m! ] 
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