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MARCELLE LE GAL: A REMINISCENCE 

RICHARD P. KDRF 

Plant Pathology Herbarium , Cornell Univer sity 
Ithaca, New York 14853 USA 

Marcelle Le Gal , born Marcelle Choquart on Febru
ary 14th, 1895 at Amiens, France, died in the same 
city on june 23, 1979. He r influence on mycology, and 
particular ly on the development of the taxonomy of dis
comycetes, has been immense , even though she only en
tered the field when she was nearly 40 years of age . 
Her ear ly publications dealt primarily with discomycetes 
and showed a n exceptional attention to detail and clear 
del i niation of characters such that l, young and wholly 
inexperienced, immediately accepted her publications as 
authoritative and as models of procedure. My ow n work 
on discomycetes had only begun in 1944 , and in 1947 
she sent me her monumental "Recherches sur les orne
mentations sporales des discomycetes opercules," her 
just-published doctorate thesis (which was to receive 
the French Academy's coveted "Prix Montag ne . " ) . 1 was 
qu ick ly drawn into a lively correspondence with her , 
and despite the difference in our ages, she cheerfully 
commented upon and examined problem discomycetes tha t 
l sent her over the years, never stinting of her time 
and a dvice. 

l t was 1949 before we were to meet in person, on 
the occasion of a tri p to European herbaria wh e n 1 was 
sear ching for type specimens of species of the Arachno
pezizeae for my own thesis studies. At the Laboratoire 
de Cryptogam ie of the Museum National d' Histoi re Natu
relle in Paris 1 was cordially greeted by Professor Ro
ger Heim and his staff, but above all by Mme Le Gal 
herse lf. The memory is one 1 shall ever cherish, for 
she devoted ti me and energy to showi ng me her collec
tions, and the museum's discomycete holdings, i '}elu
ding those of her idol (and mine), the eminent Emile 
Boudier. Quiet-spoken, ever helpful, Marcelle Le Ga l 
was from that moment on to be a major influence in my 
professional life . Her devotion to the study of fu ngi, 



her insight a n d mastery of the fungi she knew, remai n 
an ins pira t ion t o all who knew he r. An unex pected sur
prise to me as a young graduate s tude n t was th at she 
entertained me with a sumpt uous meal in her Paris 
apartment, where 1 was to meet her greatest joy , her 
h u sba nd, IOtienne . They had married in 1922 o n her re
turn from the Unite d States where she had earned her 
M.A. a t Columbia University . 

On several later occasions I was a ble again to pa r
take of Mme Le Gal ' s hospi tali ty and kin d ness during 
visits to Paris. The la st of th ese was sad beyond any 
expectation , for when I visited her in 1973 her beloved 
husband had only recen tl y died. Her grief had ca used 
her to withdraw from duties at the mu seum to her home 
in Am ie ns , and to s top work on the importa nt mono
graph of the genus Scutell inia that had been occupyin g 
her for ove r a decade . When she lea rned t hat 1 was to 
visit t he Paris museum, she made the unprecedented ef
fort of coming to the muse um to ta l k with me about our 
taxonomic problems, and offered me the loan of several 
of her speci mens of a critical genus we d iscussed . Her 
sadness over the loss of her hu sba nd was profound, 
and had clearly deva sta ted her emot ionall y , affecting 
both her personal and professiona I 1 i fe. Sh e was soon 
to turn her back on mycology, perha p s even on humani
ty , as the result of an unfortunate accid ent she suffe r 
ed in Amiens and of her g ri e f over the loss of he r con
s ta nt compan ion- husband. Mycology's great loss i s that 
he r Scutell in ia monograph will apparent ly remain unpub
lished and incomplete. 

Marcelle Le gal is one of the very fe w to have mar
kedly affected my developme nt as a scientist . From her 
l learned patience and devotion to detailed study of 
minu te structures as keys to relationships . Not always 
was 1 to be in her good graces ; particularly because 
o f my insi stence on following the Code of Nomenclature 
and the principle of pr iori ty, I becam e a "Peck 's bad 
boy" in her view. For yea r s 1 licked the wounds inflic
ted by her vitreolic attack on "le je une mycologue ame
ricai n" in he r ma s terfu l diatribe against the Code of 
Nomenclatu re ( Le Gal, 1958 ). That s he eventuall y for
gave my youthfu l exuberance was one of my great joys. 

shall miss Marcelle Le Gal ' s cautionary council 
more than ma ny othe r mycologists will; our in teres ts co
inc ided closely, and it is in her footsteps that I ha ve 
trod most often , secure in t he knowledge that her obser-
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Photographed by the author in the gardens outside t he 
Museum National d'Histoire Naturelle, Paris, dur in g 

the 1954 I nternational Botanical Congress 
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vations were dependable and her sense of taxonomic di
rection unerring. A kinder, more loving spirit has 
never before, perhaps, graced mycology . 

For those who read French, I commend a touching 
tribute to her by Pat r ick ]ely ( 1980 ) , that captures the 
essence of this most wondrous sc ientist. Yet another 
revealing t ribute to her contains a complete listing of 
her mycolog ical papers, the article by her long-t ime 
associate in the field and laboratory, Henri Romagnesi 
(1980). 
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DISCOMYCETES EXSICCATI, FASC. IV 

RICHARD P. KORF AND SUSAN C. GRUFF 

Plant Pathology Herbarium, Cornell University 
Ithaca, New York 14853 USA 

Twenty-five additional numbers compr ise this fourth fascicle 
of Discomycetes Exsiccati [for di stribut ion of sets, see the 
note on page 15]. 

We expr ess particular thanks to Dr. Henry Dissing and t o Dr . 
Sigmund Sivertsen for providing us with holotype material of 
Boudiera dennisii Diss. & Siv. in Dissing to issue here as 
!SOTYPES (No. 77); a second collection of this species was 
coll ected by the sen ior author of this paper in their company 
and consti t utes AUTHENTIC material from a previously unrepor
ted locality (No. 78). 

As previously noted (Dissing & Korf, 1980), No. 84 in this 
fascicle constitutes !SONEOTYPE materi al of RuhlandieZZa bero· 
Zinensis Henni ngs, the t ype material of which is presumed to 
have been destroyed in Berlin during the Second Norld War . 

An examination of Rehm's type specimen of Humaria (Jl'egaria 
Rehm showed that it has warted ascospores, not smooth as is 
usually assumed . A smooth-spored var iant is issued her e (No. 
90) as Trichophaea gregaria (Rehm) Baud. f. laevispora Korf & 
Gruff, f. nov., the specimens issued being !SOTYPES : 

Trichophaeae gregariae f. gregariae simiZis, sed asco
sporis perfecte Zaevibus differt. HOLOTYPUS: CUP- MJ 
611 (ISOTYPI in Korf & Gruff, Disc . Exs . 90 dispersi) . 
PARATYPUS: CUP-11J 41. On aZay bank. Cinchona BotanicaL 
Garden, elev. 4750 f t . , St . Thomas Parish, Jamaica. 
Leg. R.P. Korf, leader; J.R . Dixon, K.P.Dumont, R.W. Erb, 
D.H.Pfister, D.R.ReynoZds, A. Y.Rossman & G.J.SamueZs . 
B. I.197J . 

The t~>ical, warted-spored fo rm is also issued (No . 89) for 
comparison, as Trichophaea (Jl'egaria f. (Jl'egaria . 

By far t he most abundant of Durand's collections of Sarcosoma 
ayttarioides Rehm in Our. , hi s No. 1305 (= CUP-A 12278), is 



forma ll y designated here as the LECTOTYPE of that species, 
and the speci mens issued (No . 79) as PZectani a cyttarioides 
(Rehm in Ou r .) Korf are thus ISOL ECTOTYPES. [All packets of 
thi s collection in the Durand (CUP- D) and Atkinson (CUP- A) 
herbaria in CUP bear the data for collecting site as "Glen 
f.1ar y," while the original description (Durand, 1903) states, 
''~lost abundant i n Glen Burney. " Thi s l at t er name does not 
appear on any of the Sar cosoma packe ts in the se herba r i a.] 

fo.fr. G. Beaton , of Au s tralia , \oo'ho has consistent l y provided 
us with e xci ting discomycete finds, has generou s l y given us 
TOPOTYPE mater ial of the elegant species Unde~oodia beatonii 
Ri f ai for issue here as No. 91. Dr. Peter f.lilan Petersen, 
of the University of Copenhagen, has contributed th e material 
from Greenland of SarcoZeotia gZobosa (Sommer £. : Fr . ) Korf 
issued as No. 100. 

Taxonomi c and nomencl atural notes again appear on some of the 
label s: (79) on PZectania cyttarioides as the type species of 
PZectania sect. PZicospor~e; (87) on Karsten' s use of the com
binat i on Scu t eZZinia scuteZZata, which while the earlies t is 
not validly published s i nce the generic name was not yet va
lidly publ i.shed; (89) on Kar s ten's similarly first use of the 
combinati on Sepultaria gregar ia, likewise not validly pub
li shed si nce its generic name had not ye t been validly pro
posed, and on t he taxonomic S)~onymy of Tri chophaea gregaria 
var . i nterrnedia with T. gregaria f. gr egaria; (95) on an ab
berant co l l ection or unnamed variant of Arachnopezi za cornuta 
having only 1-ce l led ascospor es; (96) on adoption of APachno
pezi za leonina instead of A. candido-fuZva; (97 ) on discarding 
the group "Anomalae" of Arachnopez iza since the "granu l at ions" 
on t he hairs of A. trabi neZloides (sole representative of that 
group) seem to be more l ike t he resinous excretions somet imes 
ev.ident i n the group ''Typicae" than l ike the granulations on 
the hairs in Dasyscyphus . 
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DISCOMYCETES EXSICCATI 
DC .. 4 1tTMI:NT O F PLANT P ... THOI.OC:. 1' , COMNI!U. U N I Y I!: ItS I TY 

RI C HARD P , K OAF' 6 5 V SAN C . G III U,.F. EtiiTOitS 

76 . . 4nth~aaobia macPocystis (Cook e) BoudicT, Hi s t. c lassif . 
di scomyc . Europe, p. 65 . 1907 . 

On a burn t Euaal!Jp~us sp. clear - cu t. 

At km mar k 14 , Bosque de la Es peranza, nea r Pica de las 
Fl or es , Tener i f e , Canary Islands. 

Leg: R.P.K., IV.C. Uenison , L.M . Kohn r, ~I. A.Shcn<ood 8 .!.1976 
llc t : R. P. K. 

DISCOMYCETES EXSICCATI 
Or. .. AitTMCNT 01" PLANT PATHOLOGY, COitNCLI.. UNIY iliiiSil'P' 

RIC:11 ... 1t0 P . I<ORI' a. SUSAN C . GRU,.,., EDITORS 

i7 . Boudierta dennisii Oi ssing f, Sivertsen in IHssing, Ke\'' 
Bu ll. 31: 755 . 1977 . ISOTY PE 

~ear a sma l l stream, Nordland, bct\,'Cen Be r ge t a nd 
Fisks j¢moen, 22 km NW of No in Rana, ~Orh·a ~'· 

Leg : H.Di ssi ng , S. Sivert sen & T. Schumnche r 
Oct : II.D i ssing [, S.Sivert sen 

DISCOMYCETES EXSICCATI 
D I ..... RTM I:N T 01' P UNT P ATtiOLOGY. CORNI:U.. U NIVCRSI TY 

RI C HARD P . K O!!I' 0 SUSAN C . GI'IUI',., EDITO RS 

6.1X.l975 

78 . Boudier•a dennisii Diss ing & Sivert sen in Dissing , KeN 
Bull. 31 : 755 . 197i. AUTHEN TIC 

On mud flat 3t mouth of brook , among Equisetwn, 
Calama rostis negle ta , and Lampro.•pol"a ovalispora. 

l o~vval;kka. near Leva jok, al ong Tana River~ Finnmark 
Fy 1 ke, Non•ay . 

Leg : S.Sive rtsen, II. Oi ss i ng [, R.P.K . 
Dct : S . Sivcrt s en f, ll. Ois s i 11 g 

2 1. \I ll(. 1978 



DISCOMYCETES EXSICCATI 
OC:I'AIUMI:N T 01" PLA.NT P"'T H OLOOY, C O IItNCLL UN tYC: ItSITY 

RICHARD P . KO RI" 6 S U SAN C . GRUI',., E DtTOitS 

79. Plec:tania yttal"ioides (Rehm in Du r and ) Ko rf, ~l)'co1ogi n 
49: 11 0 . 1957 . [ ISOLECTOTYPE of Sal"cosoma yt t a1>ioides 
Rehm in Uur and] 

On dead n'>'igs . l eaves , e t c . 

Bl ue Rid ge t-lountains, Gl en ~tary, Blowing Roc k, North 
Car olina . 
NOTIS: Th l!" h thr t yp e specie !" o f Pll' ot tania Fuckrl se c t. PJic O I"f l• rc~P Kor! fiN•. 

i e. J. R. P , !( . 

t ~g : E.J . Durand ( 1305) 3U.V lll . l 90 1 
Det: E .. J . D. 

DISCOMYCETES EXSICCATI 
DC:I"AitTMCPtT OP' PLANT PATHOLOGY, CORNCLL Uto~tYCI'tSITT 

R tCHAitD P . KOitP' 6 SUSAN C . CltU,. I", EDITORS 

80. Pae~doplectania nigr•ella ( Pers. : Fr. ) t' ucke l , 
J ahrb. Nassa u i schen Vc rcin s Naturk. 23-24: 324. 1870 . 

Jn c l ay soi l on r oots of Diaran.opter-is linearoi s and rarel y 
of PZeioblastus l inearus . 

Un i ver sity of Ryukyus Rec r eation Area, Oku, Kum i gami-son, 
Ok i na \va, Japan. 

Le g : R. P . K., K. P .Oumont , :O: . Ko j n ~ K.Kurosh ima 
Det: R. P .K. 

DISCOMYCETES EXSICCATI 
0C:I"AitTMC:N 1' 0,. PLANT PATH OLOGY, COIUofC:LL UN I Vf:ltS ITT 

RIC:HA,IID P . Koltr 6 S UI,.N C . Cl'lurr, E D!TOJ!;S 

l 7. I I !. 1966 

8 1. Pty hove>"'[Ja· bohemica ( Kromb . ) Boud ie r, !l i s t. classif. 
di scom)'c . Europe, p . 34 . 1907 . 

On ground i n mixed woods. 

Ll oyd -Cornel l Pr ese rv e , ~!c Lean, Ne ""' York . 

Leg: Nyco 1ogy Closs 
!Jet: R. P. K. 

2 . v. 1955 



DISCOMYCETE S EXSICCATI 
OE:,.AIIITMCNT 0 ,. PLANT PATHOLOGY, COIItNI:l.L UNIVII:IOIS ITV 

FIICHAIID P . KO!IIr 0. SUSAN C . GlltU ,.,., Eonolts 

82. PuZvinu Za gZobifer>a (Berk. & Curt. i n Berk.) Le GaJ, 
Prodr. Flore ~1ycol. ~ladagascar 4: 94 . 1953 . 

On soi 1. 

At 1860 ft. c l cv. i n rain forest , El Yunque, Puerto Rico. 

9 

Leg: G.Aba~<i 27. l .1969 
De t: R.P.K. 

DISCOMYCETES EXSICCATI 
OC,.AIIIn•u:HT 0 1' PL.ANT PATHOLOGY , COIItHCLL UN IVII:IIISITY 

R ICH411tD P . KOIIII'" 0 SUS.O.N C . GlltU,.P', E DI TO RS 

83 . PuZvinuZa niveo- aZba ~loravec, Ceska ~1yko1. 23: 23 1. 
1969 . 

On du ff . 

Juuma-J3k 31 3vuoma, Kuu samo, Fin 1 and. 

Leg : 5.5ivertsen 25.V l! I.l978 
Det : 5.5. 

DISCOMYCET ES EXSICCAT I 
0 1! PA,IUMCNT 0" Pl.A.NT P ATHO L O GY . C OIIINCU. UN IVII: IIISITT 

RI C H ... IIIO P . K ORI" e. S USAN C . GJ!;UP'P', E OITOIIIS 

84. RuhZandieZZa berolinensi s Henni ngs, Hed~<igia 42: (24). 
1903 . ISONEOTYPE , designated by Dissing & Korf, 
~!yeo taxon 12: 295. 1980. 

On soi l. 

Burn site a l ong road in Eucalyptus grove at km mark 14, 
Bosque de 1 a Esperanza. Teneri fe, Canary T s 1 ands. 

Leg : R. P.K., R. Fogel, G.L . Hennebert & L.N.Kohn 29 . XII .l 976 
De t : H. Dissing & R.P.K. 
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DISCOMYCETES EXSICCATI 
DI:PARTMCNT OF P l-ANT PATHOL.Dt> T . COI'tJ'U: L I. UNI\I I:IIISIT T 

R ICHAAD P . I(QJU• .. 5Ul!I"N C . GIH.I FF, I!OITO RS 

85. Saute~Z.inia erinaceus (Pers. : r:r . ) 0. Kun tze, Revis . 
gen . p 1. 2 : 869. 1891. 

On mossy h'OOd. 

~tichi.gan Holl Oh' , Danby, Neh' York . 

Leg: I. J . Gamundi, K.S. Th ind, N.C. Dcni s on , 
R . T .r.toorc, V. P. Te\oJarl !i R. P. K. 

Det: R.P . K. 

DISCOMYCETES EXSICCATI 
O I:PAATMCNT OF P~NT P ATHOI.OGY, C O RN I!LL UNI\It!ASITV 

RICH ARD P . I<OA,. a SUSAN C . GMUFP', IEO ITOMS 

9. \'Il l. 1960 

86 . Sev.tellinia pennsyZuaniea (Seaver) Denison, ~trco l ogia 

51: 619. 1961 ( ' 1959'). 

On o l d 1wod. 

" Big \\'oods," SW of Ann Arbor, t-li ch i gan. 

Leg: L.E.Wehmeyer, R. P.K. f, a l. l9 .Vll.l948 
De t: W. C. Denison 

DISCOMYCETES EXSICCATI 
0CI'AATNCNT OF PLA N T PATWOLOC:'I' , COitNILL UN IV II!. MSIT T 

AICNMIO P . KORP a Sus .... l C . G NUI'F, E D ITO RS 

87. Sev.teUinia sauteHata (L. : Fr.] Lambot te, Fl. myco l. 
be i ge, Suppl. 1: 299. 1887 . 

On Fagus sp. 

Lloyd-Corne ll Preserve, Slatervi ll e, New York. 

NOTES : Neither • &enertc nt~r.~~ "Seutcllit~La (Cook~) Karst." nor th~ combinati on 
" S. • e uc ellate ( L.} Cookt" """ Vllidly published by hrst~n {~\todd. Soc. Fa una 
Fl. Fc nn . II : 14 S, 1814 ) [ ICRN, Mts . 41 , 43!. R.r . IL 

Leg: M.A.Rosinski 
Det: W. C. Denison 

11.1 952 



DISCOMYCETES EXSICCATI 
O I! I" ... IIIT "' t:NT 01' PLANT P ATH Ol.O GY . COI'INIH .. L U NIVI:IIIS I T Y 

R ICHAitO P . KOIII .. Oo SU5AN C , Gll!url' , EOITOIIIS 
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88. Scutellini a umbr>oPWn (Fr . ) Lambott e , Fl . myco l. be i ge , 
Supp l. 1: 300 . \ 887 . 

On soil. 

~ lon te z uma Wi l dli fe Pres e r ve , Seneca Count y, Ne w Yor k . 

Leg : !. ~Kill er & R.P . K. 20 . Vl.l 962 
De t : R.P . K. 

DISCOMYCETES EXSICCATI 
0 f; PAIIITM E N T 01' P LAN T P.\THO L OG T , C OIIINI! L L U NIYEIIISITT 

RI C HA.IIO P . kOMI' lit 9 US AN C . GI!UI'I', ltOITOIIIS 

89 . Tr•iahophaea gr>egaria ( Rehm) Boud . f. gregar>ia, Hi s t. 
c l assif. di scomyc . Europe, p . 60. 1907 . 

On so il a nd r ot ting plant ma tter . 

Pec k Fora y , As hokan, Neh' York . 
SOTES: N~ it hc r a a~nr.Ti c na11e " Sepul t ar i a ( Co oke ) Karst ." no r th e c011bin1tlon 

~f : t=~~~,.i~: ( ~: ~~ ll ~ = ~ jt j ;·C~~~ ~~ ! !~ I~ I ~u~ ~ J ~ h et.e bt a ~~~ s~~n 9~:;: ~ ia s:~ ~. F i~~=r · 
n•d i a I.e C: a l ( Re v . Myco l . (Pa r is) 2: 21 4 . 1937) is a synon y11 , si nce Reh11 '5 t ·pe 
spco ncn olso ho s war t ed os cospo r es , no t s r.~oo th as s hl! a s SUIII!d , R. r. JC. 

Leg : D . ~la ll och , R. P .K. f, a ! . l 0 .1 X. l 972 
Det : 1\ . P . K. 

DISCOMYCETES EXSICCATI 
OCPARTJoiCNT O f' PLANT PATHOLOG Y, C O I'INI!:LL UN I V ER SITY 

RIC ... AI'IQ P . KORf' • Su S AN C . GII U f'f'. I!DITOI'I S 

90. T1•ichophaea grega!'ia (Rehm) Boud. f . Zaevisporo Kor f & 
Gruff, flycot a xon 13 : 5. 198 1 . ! SOTY PE 

On c l ay soi I bank . 

Tr ai 1 bet,,•een Fr eet o,,'Tl and Wag Wat er River~ near Har dwa r 
Gap ~ St . Andre,,• Par i s h, Jama i ca. 

Leg: R. P . K., J. R. Di xon, K.P . Dumon t, R.W . Erb, 
D.H. Pfiste r, D. R.Reynolds , A.Y . Rossman 
& G . • J . Samue 1 s 

Oet : R. P . K. & S . C. G. 

18 .1.1 97 1 
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DISCOMYCETES EXSICCATI 
OII:I"A IIITMI:HT OP' P LANT PATHO I..OOY. COIINCL.I.. UH IVI:ItS\TY 

RICHAIIID P . KOIU' • SUSAN C . GltUP'f", EOITOIIIS 

9 I. Underwoodia beatonii Rifai, Verh. Kon. Ned. Akad . 
Wetensch., Afd. Natuurk., Tweed e Sec t . , 57( ~ ) : . 69. 
1968 . TOPOTYPE 

In sandy soil and debris under Mel.aZeuaa l.anoeol.ata beside 
cliff ~;al k, Anglesea camping gr ound, Australia. 

Leg : G.Bea ton 23.1' 111.1968 
De t: G.B. 

DISCOMYCETES EXSICCATI 
OI: .. AIHN I:NT 0 , PLAN T PAT H OI..OOY. COIIINCLI.. U NIYEitSITY 

AIC H ... I'tO P . K O IIIP' " SUSAN C . GltU P'P', EOITOI'IS 

92. Urrnu. Z.a craateroiwn (Sch.,.,, . : Fr . ) Fr ., Summa veg. Scand ., 
sect. post., p. 364. 1849. 

On soi l and wood. 

Woods near Westhaven Road 1 To\''" o f Ithaca, Tompkins 
Coun t y, ~e\" Yor k. 

Le g : R.J. ~ K. Smith, K. T.Ko rf & R.P.K. 
!let : R. P.K. 

DISCOMYCETES EXSICCATI 
D lf .. AitTM ENT 01" P LAN T PIII T HOLOGY. COIIINI! L L UNIVItltSI TY 

AIC H.O.IIO P . KOIIII'" II SuU./'t C . GIIIU,.P', E tll fOI'IS 

v . ! 960 

93 . !Jynnea americana Thaxter, Bot. Gaz . 39: 246 . 1905 . 

On soi 1 i n \,•oods. 

2 .5 miles east of Obi, a t crest of hil l, e l ev . 2200 f t . , 
Alleghany Coun t y , Ne\.J York. 

Leg : G. 
De t : G. 

~1. Smith, J . B I uhm, L. ~1. Kohn & R. P. K. 
~t. s. 

2 . 1 X. 197b 



DISCOMYCETES EXSICCATI 
D~~AIITMI:NT 01" PLANT PATHOLO GY. C O IINU.L U NtVII!RSITT 

R IC H ... IUI P . K01t" 0 SUl!IAN C . GlltU,.,., EDt TO IIS 

94 . APachnopez·iza aur>eUa (Per s . : Fr. ) Fuc:k e l , J ahrb. 
Nassau i sche n Ve r ein s Na t m·k . 23- 24: 303 . 1870 . 

On ba rk a nd aco rn s of Quer cus sp. 

France Brook , Al leghany State Pnrk , Nel.J Yor k . 
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Leg : R.P. K. 
Det: R. P. K. 

a !. 9 . vI. 196 1 

DISCOMYCETES EXSICCATI 
Ot;,. ... IIITMI:"'T 0 1' PLANT PATHOLOG Y, C O RN I: L L U N IV I: II 51T 1' 

R ICHARD P . K D M,. a SU S AN C . GRUI',., II!:OITO IIS 

95 . APaahnopeziza aor>nuta (Ell is) Korf, L1oydi a 14: 158 . 
1952 ( '1 95 1 ' ) . [va r . ? ] 

On ro tt ed h'OOd. 

Ll oyd-Corn e l l Preserve, Rl ngwood, Nch' York . 

SOTr:S: Appar~nt l y l ac k ing the Z· a nd l · -. e pt~t l e 11scospores b y whic h ont' us ua l l ~· 
r t'cogn i a s this speci e s . R.r . K. 

Le g : G.L. IIenneber t (3096) & R. P . K. 
De t : R. P . K. 

D ISCOMYCETES EXSICCATI 
OI:~ARTN I NT 0 1" PLANT PATNOI.OCV, CORN £1.1. UNIV II: RIITY 

R tCHAIIO P . I<O RF a SUS AN C . GRU F.- , EDITORS 

17 . V.1962 

96 . Amclmope:t.iza leonina (Sch". : Fr . ) Denni s , Kew Bull. 
I 7 : 35 1 . 1963. 

On a ve r y rotted log . 

Eas t end o f La ke Shi kot su , l bar i Pr ef ., llokka j do , Japa n . 

Leg : S .l mai , S . Kamc i , Y. Ota n i, R. P . K. & a l. 
Det: R.P . K. 

20 . V. 1958 
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DISCOMYCETES EXSICCATI 
DI~ART,.. CNT OF PLANT PATHOLOGY. COR NI: LL UNI VCRIITY 

RIC I-IAIID P . KORF lo liVSAN C . GRV FI" , li:DIYOIII 

97 . Araahnopeziza t PabineZZoides ( Rehm) Korf, L1oyd ia 1~: 
169. 1952 ( '1 95 1 ' ) . 

On wood. 

~largnretvill e , De l a\\'are County, New York . 

~OT F;S : lh~ ''gr;Jnu lat lon s " on th~ h1irs are 1110r~ like r e sinous e xc re t i ons tho~n 
th e g ran u lat i on s of i1tlll!i• eyp l: w• s pp . of the "Typic1e" aroup . Th is speci e s be · 
lon~ s c l ose to.(, co rl\ t. ea in Ar ac .l!., op•• i •a group " Typlcae, " .1nd s hould no t be 
sc j! rc gated in 3 aroup " i\no•u•he" as was done by Kor f f l oe . c i t.). R. r.J:. 

Leg: R. T. Pennoyer f, R. P. K. 9. V. 1959 
Det: R. P. K. 

DISCOMYCETES EXSICCATI 
OcrARTNICNT 01" PLANT PATHOI.OGY . CORN CLL UNIVUIIITY 

RICH ... RO P . I<ORF lo SU IAN C . GRUI"I", li:OITORI 

98. Paroahnopezi za miniopsis (Ellis ) Kor f, ~lycotaxon 7 : 
469. 1978 . 

On bark. 

France Br ook, All eghany Sta te Park, New York. 

Leg : R. P . K. 
Det : R. P . K. 

al. 

DISCOMYCETES EXSICCATI 
DCP'A.I'IT._.CN T 01'" PLANT PATHOL OGY, COAHCLL UH IVE:A$1TY 

RlC l-IMID p, K OAI" .. 6U SA. N C . GI'IUI'"F, EDITOI'IS 

9 . V!. l 96 1 

99. PezoZoma Zariaina (El l . & Everh. ) Korf, Phyto 1ogia 21: 
205 . 1971. 

On du f f, mos t l y Tsuga ne edl es and cones. 

Peck For ay XIV, Twin Va ll eys , Le\iis, Nm .. • York. 

Le g : G.Aba,.i , D. H.Pfist e r & R.P . K. 
De t : R.P . K. 

15.Vl. 1968 



DISCOMYCETES EXSICCATI 
OC~AI'IU'IC I'tT Of' PLANT PATH OI..OCY, COI'INCU. UN IVI: ItS I T T 

RICHAitD P . KOitP' 6 S USAN C . GltVI',., I: OITCH'tS 
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JO(J. Sal'coZeoti a gZobosa (Sommerf . : Fr . ) Korf, Phytologia 
21 : 206 . 197 1. 

On Sphagnwn fuscwn . 

Sydpr¢ven (60 . 21 'N, 45 . 34' \\), Greenl and. 

l.eg: P .~li Ian Pe t <;Jrsen (7 1. 162) 
Oet : R. r . K. 

DISTRIBUTION OF SETS 

30.1X.I 97 1 

The first fascicle of this series was deposited in ll institu
tions (Korf, 1958), with 2 additional ones listed by Korf and 
Gruff (19 78) as r ece ivi ng fascicles II and II I. By error they 
l isted "BP = ~1useum of Na tural History, Budapest," whereas t he 
se t i s actua lly on depos it at BPU = Institute of Pl ant Taxono
my and Ecology of Eotvos L. Univers i ty. A 14th set is now on 
deposit at Copenhagen , also beginning with fasc. 11 . The com
p l e te list of deposit herbaria is thus: 

BPI (Beltsville) Fll (Cambridge)• 
BPU ( Budapest) • K (Kew) 
C (Copenhagen)• LAfl (Lahore) 
CUP (Ithaca) M!Cfl (Ann Arbor ) 
DAO~I (Ottawa ) 

*lacking fascicle 1. 

ReFeReNCeS CITeD 

NY 
PC 
PR 
uc 
UPS 

(New York) 
(Paris) 
(Prague ) 
(Berkeley) 
(Uppsala) 

DJ SS fNG , H. AND R. P. KOR f-. 1980. Preliminary studies i n 
t he gen er a RuhZandieZZa, Sphaerosoma, and Sphaerozone (or
der Pe z i zalcs) . ~lycotaxon !2: 287-306 . 

DURAND, E. J. 1903. The genus Sarcosoma in North America . 
. Jour . ~lycol. 9: 102-104. 

KORF, R. P. 1955. Di scomycc teac exs iccatae, Fasc . I. Myco
l ogia 46: 837 -841. '1954.' 

KORF, R. P. AND S. C. GRUFF . 1978 . Discomyce tes exsiccati, 
Fasc . 11 & Ill. ~lycotaxon 7: !85-203. 
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ALTERNARIA THEMES AND VAR IATIONS 

EHORY G. SI MMONS 

Depart men t of Botany, Univer si t y o£ Massachuse t ts 
Amherst , Massa chusetts 01003 

PROLOGUS 

Being t he initia t ion of a se r ies of obse rvations 
on Alternaria species, i n this i nstance on some 
whose nonbeaked conidia very r a r ely occu r i n 
chains (A. mol esta sp . nov. , A . mouchaccae nom. 
nov. ) and o t he r s whose e r os tra t e coni dia pr oli f 
e rate i n chains by means o f i nter polated coni di
ophor es (A . chlamydospora , A. l imaciformis sp . 
nov ., and t wo commonl y mis r epresen t ed phyt opa t h
ogens , A . tri t icina and A . longipes). 

I . EROSTRATAE , SOLITARIAE 

Mos t species of Alternaria pr odu ce conidia in chains , 
some r eadi l y and abundant ly under condi t ions of either 
natu r e o r cul ture (e. g ., A. t enuissima (Kunze i n Nees & 
Nees ex Persoon) Wiltshire) , o the r s spa r sely and per haps 
only ta rdi l y afte r manipulation of cu lture med i um, light 
quali t y, and tempera ture . This l a t ter r e luc t antly ca t enu
la t e gr oup inc l udes , among o the r s, common phy t opathogens 
whose coni dia a r e t hi n walled and f ilamen t ous l y r os t r a t e 
(e. g. , A. z inniae M. B. El l is) as well as o t her s whose 
conidia a r e r ela t ively thick walled a nd e ros tra t e (e . g., 
A. r adicina Heier , Drec hs l e r & Eddy ) . 

Alternaria species o f a th i r d gr oup pr oduce t wo coni d
i a in a chain so r a r ely, under any cond i t ion r eported or 
obser ved thu s fa r, tha t any cha in can be consider ed little 
mor e than an aber ra t ion . Two no t abl e membe r s of this gr oup 
a r e A. chr ysan t hemi Simmons & Cr osier (Simmons 1965) and 
A. helianthi (Hans ford) Tubaki & Nish i har a (1969). Bo t h o f 
these species are phy t opa thogens ; the nonbeaked coni di a of 
bo th are r e l atively l a r ge fo r the genus , wi t h l engths up t o 
l20~m and 110JJm r espectively (Fig. 1). 



An additional member of this group with e r os trate, 
solitary conidia is known in the form of a s mall-spored 
spec i es isolated from a skin lesion of a captive harbour 
por poise (by S. Andersen , Odense , Denmark; transmitt ed by 
G. A. de Vries, Baarn, The Netherlands , as CBS H 339 . 77) . 
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I t is r eported here as novel on the basis of examination of 
axenic cultures, pr i mari ly on po tato- carrot agar, hay 
ex tract agar , and 20?. V-8 j ui ce aga r (her ea ft er as PCA, Hay, 
V- 8 ; s ee Stevens 1974), in a diurnal f luorescent light/dark 
cycle , a t 22 C . 

1. Alternaria molesta Simmons, sp. nov. (Fig. 1 ) 
[molesta = trou bl esome (to both Phoca ena and Simmons, 
though i n diff e rent ways )] 

Ex culturis in agaro PCA descripta. Coloniae gri s eo
brunneae, lan ugi nosae , postea atrobrunneae, applanatae. 
Nycelium initio ex hyphis septatis , ramosis , s ubhyalinis 
vel pallide stramineis, l evibus , 3.5 -S.O~m crassis composi 
tum. Conidiophora simplicia , singulatim e x lateribus 
hypharum oriunda, r ecta vel flexuosa, c ylindrica , pallide 
fl avo-brunnea , levia, 0- 10 septata , plerumque 4- S~m c rassa , 
usque ad 100 (plerumque 5-20)~m longa, apice rotundato et 
uniporoso, raro geniculata . Conidia solitaria , subcylin
drica, ovoidea, obclavata vel ell ipsoidea , septis trans 
versalibus plerumque 3- 6 , longi tudi nalibus nul l is vel 
paucis, ad septa de f inite cons tricta, pallide s trami nea , 
1evia, 15- 38 x 7 - 12 {p1 erumque 27 x 12 ) um . Origo t ypi ' 
ex laesione pellis Phocaenae phocaenae , Odense, Daniae. 
Typus : partes ex Simmons 32-075 (CBS M 339.77) desiccatae 
et in BPI 1 CBS, DAOM, IMI, NY conservandae . 

The t ype isolate is s table a nd predictable i n i t s 
growth and sporulation char a c t eri s tics under specif ied 
cul ture conditions. It grows well on PCA and V-8 ( l5rnm 
radially in 4 da), producing colonies tha t are da r k olive
brown with a shal l ow aeria l layer o f pale r woolly hyphae . 
Conidium produc t ion occurs init i ally on hyp hae near the 
s ubs trate s ur face bu t sp r eads gradua lly to t he intertwined 
aerial e lements . Af ter the agar surface of an en tire 
culture pl ate has been ove r gr own , the colony becomes almos t 
opaque because o f t he ver y dark colo r of both t he submer ged 
and the aeria l hyphae. Al though the mycelium of colonies 
on Hay i s scarcely visible , it gives rise to conidia 
r eadily a nd a bund antly. 

Conidia of A. mol esta are produced one per conidio
phor e tip; conidiophore tip pr oliferation (genicula t ion ) is 
uncommon . Among many hundred s of conid ia vie"'•ed in s lide 
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preparations , only half-a-dozen had an apical 1- cell ex t en
s ion with a t e r minal scar, and thu s presumabl y had ser ved 
as the basal unit in a chain of two conidia . The co l o r of 
conidium a nd conidiophor e walls is s o dilute that septa and 
disj unction scars appea r in bo ld contras t in transmitted 
light . A very high percen t age of conidia ma ture as ellips
oid to ovoid units with t hr ee transverse septa and at a 
size of about 27 x 12um. The conidium popula tion is , for 
an Alternaria species, r emarkably r es tricted i n morpho log
i ca l varia t ion, with ver y l i ttle t endency t o pr od uce l ongi
tudinally asymmet rical or excessive l y cellular ent ities. 
Fig . 1 illustrates conidiophores and a r epresenta t ive range 
of A. mol es ta conidium s hape , size , and septation . Conid
ium out lines for A. chr ysanthemi (Fig. l, l ower l eft) and 
A . helianthi (Fig . 1 , lower right) a r e inc luded fo r pur
poses of compar ison. 

2 . Al t ernaria mouchaccae (Fi g . 2) 

Arid and semidese rt soil s harbor r emarkable numbers o f 
phaeodic t yosporic hyphomyce t e species (Durrell & Shie lds 
1960 ; Kuehn 1960; Ranzoni 1968 ; States 1978). New t axa al
most i nevi t ab l y have been unearthed and described i n Ulo
cladi um, Embell isia, a nd Alternaria. Pertinent to the 
pr esent discussion is a species published as Ulocladium 
chlamydosporum Mouchacca (1971), which was desc ribed as new 
on the basis of seve r al i so lates from arid and newl y cul ti
vated soil of t he New Valley region of Egypt . A second 
dematiaceous entit y , of t en associated with U. chlamydospo
rum in nature and morphologically similar to it, later was 
published as a new spec i es Alternaria chlamydospora Hou
chacca (1973). Study o f r ep r esentative s trains of these 
two species (ll'II 156434 and IHI 156427 r espec tively ; EGS 
31-061 a nd 31-060) r evea l s tha t they a re congeneric in 
Alternari a. Their morpho l ogical simi larity and natural 
associa t ion in the soil tempts one to s peculate that they 
also may be conspecific al though cultura lly i n differen t 
phases of pr ogr essive degene ration (a condition no t ed by 
Houchacca , 1971). However , rely ing t o the greatest extent 
possibl e on compar isons of !-conidi um r e i solates on PCA and 
Ha y aga r s , of conidiogenesis, and of conid i um developmen t 
befor e t yp i cal cell di s t o rtion begins (Figs. 2 & 3) , I con
clude that the r e are two di s t i nguishable s pec i es , Alter
naria chlamydospora ~1ou chacca (discussed below as spec i es 
no. 3) and Al t ernaria mouchaccae Simmons, nom. nov. (= Ul o 
cladium chlamydospor um Mouchacca, Revue de Myco1ogi e 36(2) : 
120 , 1971 ; non A . chlamydospora Mou chacca , 19 73]. 



F ig . I. 
on PC A: 
r i~h t ) . 
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t\ lt crna r i;t rnolcsta e x Typl! (at top), from c u ltu re 
A . ch ry san t~owe r left); A . hc1ianth i (lo~o.•c r 
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A . mouchaccae i s ye t ano ther example of a s pecies that 
produces nonbeaked s olitary conidia when grown on media of 
low nutrient con t en t . Fa l se conidia l beaks (secondar y 
conid iophores) a r e ex tremely r a r e under such condi t i ons ; 
only t wo we r e found among hundreds o f conid ia examined. 
A few young c onid ium initials mi gh t be misinter pre ted as 
uloc l adioid o n t he ba s is of a narrow isthmian a ttachment t o 
the conid i op hor e. Howeve r, mos t young conidia are spher
i ca l o r ovoid from the beginning a nd have bases in c lose 
contact wi t h conid iogenous cells, which th emselves exhibit 
conspicuo us l y pigmented a r eas a round the t e rminal dis j unc 
t ion scar s -- cha r acter s more nearly t ypical of Al ternaria 
than o f Ulocladi um. Conidium basa l scars appear always t o 
have been pushed into an eccentric posi t ion following the 
division o f any basal cell by a ve rt ica l or oblique septum. 
Enlarging conidia oft en become conspicuously swollen and 
distorted , especia l ly when produced in colonies on V-8 agar. 
The s tra i n s tudied , "cul tura typica " (Mouchacca 1971), ex
hibit s abundan t nonsporulating hypha! over growth , although 
conidium produ c tion on nonaeria l myce lium r ema i ns good as 
long as only conidia a r e used as inoculum i n serial 
trans fer s . 

Considera ble expe r ience with moderate l y uns table iso
l a t es o f thi s sor t s uggests that hypha! chlamydospores, 
s troma t ic cellular masses , and pr ogressive degene r ation 
or iginally de scri bed fo r th is material, and s t i ll present, 
may be cha rac t e ris t ic of t he t ypical culture rather t han of 
the species in toto , and tha t focusing a ttention on t he 
mo r phology of conidia befo r e they become dis tort ed may 
pe rmit r ecognition of A. mouchaccae among f uture isol a t es , 
whe the r or no t accesso r y s tructur es a r e present . 

II . EROSTRATAE , PROLIF I CANTES 

The charac t er " conidium with beak," i. e. , a conidium 
with a n ap ical portion morphol ogi cally di stingui s hable from 
the sep t ate spor ebody, strongly inf luences the commonly 
he ld gene ric concep t of Alternaria. Nee r gaa rd (1945) dis
cussed the na t ur e of t he conidial beak , emphasiz ing its 
speci es-diagnosis utility and making a s trong point of 
different i a t ing between " true bea k (eurostrum)" as an inte
gral part of t he conidium and "false beak (pseudorostrum), 
fo r med like the conidiophor e of the species conce rned . " 
The na ture of t he Alternaria f alse beak r emains poorly 
under s t ood, however, if we j udge on the basis of much of 
the available desc rip tive litera ture and pos ited r anges of 
conidium l ength . Evaluation of thi s literature, a complex 
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rt~. 2. ~t~ mo u c h accae e x T>· pc, fro m PCA c ultu r e. 
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task, is needed in aid of cor r ect Alternaria de termina
t ions , especially fo r pathogens that figure large l y and t oo 
often ,,,,.i th incorrect names in the inte rna tiona l lite rature. 

Conidia of four s pecies discussed i n Sec tion I above 
t ypically have no portion that can be dist ingui shed objec
t ively as a beak, t rue or false (an ex tremely ra r e pseudo
rost rum being except i onal). Conidia of a second, r e l ative
l y l arge group of species ar e cha r ac t e rized as being non
beaked ¥.•hen p r oduced bu t having a marked ability t o produce 
cha i ns through the agency of secondar y conidiopho r es (false 
beaks), readily and somet i mes even exuberant ly. 

3 . Alternaria chlamydospora Mouchacca (Fig. 3) 

The kind s of conidium enla r gements tha t characterize 
A. chlamydospora (Mouchacca 1973; his Fi gs. 2 & 3) could 
support a s uggestion that mycotaxonomists ignore the fu ngus 
and its name as r ep r esenting a cultu ral monst r osity . A high 
percentage of conidia become grossl y swollen and distorted; 
conidiogeny may become so disorganized t ha t lateral hypha! 
br a nches , r ecognizable as po t ential conid iophores, some
times enlarge abrup t ly t erminally in t o quite r ecognizable 
Alternaria conidioids (Mouchacca , 1. c. , Fig. 3) ins t ead of 
arising i n the tretic mode of conidium ontogeny believed t o 
be t yp i ca l of the genus. ~1os t definitions of "chlamydo
spor e " would encompass such cel lular oddi ties , even though 
some of them, at leas t, a r e able t o produce t ypical ap i ca l 
conidiophores and, pr esumably, seconda r y coni dia . 

Eliminating thi s organism from t axonomic consider at i on 
would be inappr op r ia t e fo r sever al r easons, t wo important 
ones be ing (1) that the conidiogeny appara tus and the 
morphology of a r espec table port ion of con id ia ar e distinc
tive and predictable up to the point a t which indiv i dual 
cel l s become aber rant and (2) that recognizable chlamydo
sporic, con idioid isolates (as contras t ed t o conidium verum 
s trains) a r e no t uncommon among isolates of dematiaceous 
hyphomyce t es and fo r prac tical purposes , includ ing med i cal 
and phytopatho l og i cal, cannot be ignor ed. 

As fo r A. chlamydospora as a recognizabl e species, its 
individual conidia vera lack a definable beak. However, 
apica l and even late ribasal seconda r y coni diophore produc
tion is common, a s is subseq uen t cha in forma t ion . It would 
be idle to s peculate whe t her or not th is species exists in 
na tur e in a nonchlamydosporic s t ate. Nevertheless , it 
would be a fascinati ng exe r cise (1) for an experimenta l 
systematist to attempt to isolate this fungus fr om wha t eve r 
abe rrational influence or fac t or is presen t and (2) fo r a 
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Fig. 3 . Alte r naria chlamvdos o r a ex Ty pe , from PCA cu.ltu r e . 
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mycopa thologist to char ac t e r ize the factor i t self . 

4. Alternaria limaciformis (Fig . 4) 

A singular isolate r ece ived from t he Commonwealth 
Nycological I ns t i tut e , Kew, in 1954 has remained nameless 
since that t ime (a l ong wi th seve ra l o ther s uch offe r ings ) 
whil e pr econce ived ideas on Alternaria we r e being t es t ed 
(Simmons 1967 , 1978) and somewhat simi lar gene r a Ul ocladium 
and Embellisia (S immons 1967, 1971 ) were being segr egated. 
Conidia of this iso l a te a r e solitary for the most part 
(we ll ove r 90%) and have no definable beak. Howeve r, sec
ondary apical and lateribasal conidiophores a r e fai r ly com
mon, with c hains of two conidia eq ua lly common and of th r ee 
r a r e but easily detectable in each co lony scanned. Conidia 
of t en exh i bit one or t wo mi nor a rcs of curvature, even a t 
t he ve r y young s tage preceding septation, thus appearing 
somewhat vermiform. As transverse , longi tudinal, and ob 
l ique septa are f ormed, es pecially i n the central t wo quar
t e r s of en l a r g i ng conidia, the cur va ture oft en becomes 
ac ce n t ua t ed two- or even t hree-dimensionally . The somewhat 
stubby , s lightl y swollen, s i gmo id outline of many conidia 
bears a fancied r esemblance to that of Li ma x ga rd en slugs. 

Alternar ia limaciformis Simmons, sp . nov. 

Ex culturis in agari s descripta. Coloni ae in PCA 
planae , griseo-brunneae, atrantes; i n V-8 plan~e , atro 
brunneae, rubescentes; in Hay inconspicuae at t amen conidi 
ogenae . Myceli um e x h yphis dilute brunneis , 3- 4um diam . , 
necnon atrobrunneae, 6 -7~m di am. , i n f uniculis radiantibus 
compositum. Conidiophora recta vel accl ivia , simplicia vel 
ramosa , ex hyphis submersis e t aeriis oriunda, usque Sum 
diam. e t plerumque 150-200~m longa, ad quinque genicula 
sporifera praebentia. Conidia pl erumque solitaria, ali 
quando brevicatenulata; i nitio ovoi dea vel plerumque brevi 
vermicularia , hyal ina, l e via; denique late ovoidea, ell ip
soidea , f l exa vel l imaciformia, s trami nea , 30-45 x 9-lBum; 
septi s transversalibus plerumgue tribus ad sex et longi tu
dina l ibus obl i quisve nullis vel i n quoque cell ula centrali 
uno ad duobus. Habi tatio typi: solum prope Coole, Yorks., 
Britannia. Typus: partes ex Simmons 7- 086 (INI 52976 , l eg . 
A. R . Cottrel l 307.2 ) desiccatae e t in BPI , CBS , DAOM , IMI , 
NY conservandae. 
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5. Alternaria triticina (Fig. 5) 

A. triticina Pr asada & Prabhu (1963), a st r iking 
species originally described from whea t leaves and, for
tunately , represented in culture by an isolate f r om the 
t ype ma t e ria l, is ano ther example of an Alternaria with 
nonbeaked conidia that readily produce apical outgrowths 
and, s ubsequently, short chains o f two and t hr ee conidia. 
In my experience the grea t bulk of spotted whea t l eaves 
tha t r each laboratories in bo th tropical and t emperate r e
gions as Alternaria specimens bea r members of the taper
beaked Alternaria alternata (Fries) Keissler a nd A. tenuis
sima gr oup s and, common l y , the Alternaria sta te of Pleo
spora i n fector ia Fuckel. A . triti cina specimens are so 
rare in maj or Al t ernaria reference collec t ions, including 
my own , t ha t it seems likely that the species itself ei ther 
i s r a r e (fo r such a conunon and intensively cul t iva t ed host) 
or tha t it does not sporulate r ead i l y in nature , a nd thus 
escapes di scovery on mos t diseased specimens . 

A representative i sol a t e (EGS 17- 061, ex ITCCF 1186 
G. C.) f rom the type specimen r emains in good spo rulating 
condition almos t 20 years af t er its isolation . Some of its 
distinctive char ac t eri s t ics deser ve r ev i ew , i n view of t he 
cir cumstance that its or iginal desc r i ption l acks illust r a
tions and is misleading about conidi um s ur face ornamen t a
tion and t hat the i nfluentia l publis hed i llustrations of 
M. B. Ellis (1976) appear either to be based on atypical 
mate ria l or to emphasize f ea tures (e. g. , conidia gradually 
tapering distally a nd with smoo th walls) that are not t ypi 
cal of the species. 

Conidia of typical A. triticina t erminate dista l ly in 
an ob tusely conical cell. Conidia produced i n nature and 
in cultu r e seldom t aper into a ro s trate s tructure, al though 
the termina l cell of t en renews grow t h abruptly and produces 
a mo rphological and functiona l conidiophore. Conidium size 
t ypically does not exceed 60 x 25 um. Ornamenta t ion of t he 
conidium wall is sha l low and i nconspicuous, though pr esent, 
in the type s pecimen; in the t ype isolate verrucae ar e so 
abundan t on t he conidium surface (6-8 pe r lOum) and so con
spicuous as to make obse rva t ion of secondary conidial septa 
difficult. Young conidia a r e ovoid, becoming ellipsoid. 
A prominen t , pe r haps useful diagnos tic cha ra c t eris t ic of 
enlarging conid i a i s t he t endency fo r them t o become dis
tinct l y inequilater al . 
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fi g . 5 . Alt e r n a r ia tr i ti c- i na. c:< Typ e , fr o m PCA co l tur t' . 
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6. Al t ernaria longipes (Fig. 6- 8) 

The fungus species named Alternaria longipes (Ellis & 
Ever hart ) Hasen has suffered consider ab l e indignity at the 
hands of mycosys t ematists , nomenclaturists, phytopatholo
gis t s, and t obacco farmers. Amend s a r e due here as an in
troduction t o this f urther example o f a s pecies with beak
l ess conidia t ha t readily generate apical conidiophores. 

A collec tion of diseased tobacco l eaves was rece ived 
by J. B. Ellis with a letter dated Oct. 7, 1891 , from 
Ge rald McCar thy , North Carolina Agricultural Expe r iment 
Station, Raleigh. This ma t eria l t yp ifies t he description 
of Macrosporium longipes Ell . & Ev. (1892); i t still exists 
(NY) , packe t ed in McCarthy's origina l l e tter with a sc r ap 
of paper ca r rying one of El lis ' s charac t eri s t ic ske t ches of 
a conidium and notes: "Brown spot"; "35- 45u" (leng t h of 
conidium body) , "15-30u" (length of basal "s t ipe, " a common 
misinterpretation at the t i me of an apical conidiophore or 
beak). 

E. \.J'. Nason (19 28) transferred t he Ellis and Everhart 
epithe t to Alternaria. His decision to do so was based on 
a J . C. F. Hopkins isolate from Rhodesian tobacco of "an 
Alternaria of the A. solani t ype, " which la r ge-spor ed 
speci es t he isola t e l a t er was considered to be. !'-fason soon 
recognized his misde t ermina tion, inscrib i ng a copy of his 
1928 pape r sent to John A. Stevenson : "Alas I got the 
wrong one. Ti sda l e is preparing to pounce on me ove r th is." 
The error was unfortunate in its inf l uence on phy t opa t ho l o
gists working with tobacco diseases at the time; it was 
corrected i n the Appendix of Hopkins's Tobacco Diseases 
(1956, pp. 163- 164) , along with comments on three, perhaps 
four distinguishable species of Alternaria associa ted with 
tobacco leaf diseases. 

W. B. Tis dale and R. F. Wadki ns (1931) also proposed a 
new combina t ion A. longipes after making a detailed experi 
men t a l study of the brown spot disease in Florida and of 
the fungus considered t o be causal. The evidence of their 
descriptions and illustrations suggests tha t they we r e 
working with the same fun gus that Ellis and Everhart had 
described. The wor k of Tisdale and t.Jadkins, because of its 
experimental approach, also was influentia l, but t he cor
rect a ttribu tion of the name in Alternaria r emains A. lon
gipes (Ell. & Ev.) Mason by priority of publ ica tion . 

North Carolina, which s upplied the t ype mater ial of 
A. longipes, has continued to support interest and research 
in many aspec t s of thi s commercia lly important disease and 
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F i~ . 6 . Compar i so n of contdt~ se lected f r om t ype specimens 
of All~ r naria 1£.!!.~ (at t op) , ~~ ( l eft Ct! nt e r ) 
and A . alte rn nta (bottom) , 
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associated fu ngi for about 90 years. Reports on much of 
the tobacco brown spo t wo r k of thi s pe r iod r eached publica
t ion using the name A. longipes for whatever small - spored 
species was/were pr esent. The practical difficulty of dis
t inguishing A. longipes f r om o ther species commonly present 
on tobacco l ed G. B. Lucas (1971) t o sugges t that A. longi 
pes a nd gene ricotypical A. alternata a r e the same species. 
The s ugges t ion is seduct ive in i t s ease of application to 
de t erminations of fie ld specimens; it is unwarran t ed, how
ever , on t he basis of the lite r ature on t he s ubject. To t he 
exten t tha t t obacco disease work of the past decade is 
br acke t ed with t he singl e fungus name A. alternata, the 
work r equires r econsider a t ion with r espect to the identity 
of the fung us species actual l y involved . 

Alternaria alterna t a (the name legitimized a t pr esen t 
over the earl ier A. ten uis Nees) may or may not be associ
a t ed with br own spot l esions of t obacco in Nor th Carolina; 
the species A. longipes, however, certainly has s uch a r e 
l a t ionship wi t h much per t inent mate r ial, not only in the 
U.S . A. but a l so in tobacco production a r eas of other par ts 
of the wo r ld. Hany field specimens and isolated s t rains 
among scores that have r eached me a r e readily identifiable 
morphologically as A . longipes, and many of the latter have 
been characterized to me by t he donor s as being virulent 
pa thogens und er experimental conditions . 

Examples of reput edly virulen t st r ains that a r e mor 
pho l ogically t ypical A. longipes include EGS 30- 101 (ex 
C. E. Main M-74 , r eed 1973); EGS 16-135 (ex G. B. Lucas 
R- 66 , r eed 1963); EGS 30- 033 (ex J. R. St avely A-5, r eed 
1971) ; EGS 30-034 (ex J . R. Stave l y A- 3 , reed 1971); EGS 
30- 080 (ex 1971 Fungicide Oxford 11 163 (slo"') , r eed 1971); 
EGS 17-179 & 17- 180 (ex D. C. M. Cor bet t, reed 1966 via 
nn 123399 & 123400). 

The distinctness of A. longipes f r om A. alternata and 
f r om the commonly encounte r ed speci es A. tenuissima is 
illustrated ( Fig. 6) with outlines of a r ange of conidia 
f rom the t ype speci men of each species . An excel lent 
modern field col l ec tion of A. l ongipes (rep r esen t i ng several 
r ece i ved in 1973 from E. K. Sober s , Tif t on , Geor gia) is 
EGS 33- 095, illustrated in Fig . 7 . 

In cultur e A . longipes produces coni dia s uccess ively 
a nd so r apid l y in chains that the transi tion r egion be t ween 
conidium body and new conid iophore t ends to be poorly de
fined. Nevertheless, most conidia r eveal the Si t e of the 
change f r om conidiwn to beak through a sligh t outline con
s tr ic t ion and by reductions in wall ornamentation, color, 
and thickness. Conidium illustrations in Fig. 8 emphasize 
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sever al features of cul tur ed ma t erial : the ext raconidial 
na ture of the conidiophore/beak and the fund amentally 
er os t rate nature o f A . longipes conidia ; the somewhat r e 
duced size of conidia produced i n c ulture; a nd the r emark
ab l e thickness of conidium walls , which is observable in 
some field ma t e ria l and which i s accentuated in conidia 
produced in culture on PCA . The compa ratively restricted 
gr owth of A. longipes on V- 8 agar, stressed by Sobers and 
Doupn ik (1969) i n their s tudies of the s pecies , has proved 
a particularly useful diff er ent i al diagnos t ic featu r e of 
pur e , s t able isolates of the spec i es. 

The voluminous international lite r ature and the un
published virulence / aggressivity information shar ed with me 

Fig. 7 . Alt e rnaria~. rep r ese ntativ e conidia from a 
modern field co ll e c ti on ( S obe r s . 1973 ; Er::s 33 - 095). 
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by several phytopathologists suggest that many strains of 
morphologically distinct A. longipes are pathogenic to to
bacco plants, that others have degener ated in pathogenicity 
during their years in culture, t hat o ther distinguishable 
species of Alternaria very commonly a r e found on and i so
lated from tobacco lesions, and t hat the total picture, in
sofar as species of Alternaria are involved, needs revi ew . 

- - 0 0 0 - -
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SU~tARY 

Laxitextum incrustatum nov. sp. and L . lutescens nov. sp. 
are described from Africa. A key to-the known species in 
the genus is provided. 

The genus Laxitextum was described by Lentz (1 955 ) in a 
rather wide sense , but was later emended and restricted by 
Boldin ( 1 958 }. The type species L. bicolor i s widespread 
and is illustrated in Eriksson and Ryvarden ( 1976 ) . 
Talbot ( 1951 ) reported L. bicolor from South Africa, 
Nigeria , Kenya and Uganda , while Boldin (1960) reported it 
f r om Zaire. During our work with African corticioid fungi, 
we came across two new species in the genus which are 
described below . 

Key to species 
1. Hymenium and pileus cream to deep yellow , g l oeocystidia 

dist inctly amyloid, spores 3 , 5 - 4 x 3- 3 , 5 um ...... L. 
lutescens -

1 . Hymenium white to pale cream, pileus if present, dark 
brown, gloeocystidia non - amyloid or only very weakly 
so, spores 4- 5 urn long ..•......... . ... •. . .. .... . •.• 2 

2. Trama and pileus , if present , dark brown, tramal hyphae 
brown and smooth , spores oblong ellipsoid, 4 - 5 x 2,5 - 3 
urn ............••... • .•.•• . .• . •...•...•...• ·!! · bicolor 

2. Trama cream , pileus not known , tramal hyphae pale yel
lowish and encrusted , spores b r oadly ell i p soid 4-5 x 
3- 3,5 um •••.. •. ...•... • .........•.. . . ~ . incrustaturn 

LAXITEXTUt-i INCRUSTATUM Hjortst. & Ryv. nov. spec. 
Fructificatio mollis, p lerumque resupinata , late effusa, 
0.2 - 0 . 4 mm crassa ; tramate distincto evoluto; hymenium 
leve , cremeum vel obscure ochraceurn , leniter rimosum; sy
stema hypha l e monomiticum; hyphis cum fibu lis, rectis , lu 
teobrunneis , reniformibus , plerurnque incrustatis , 3.5 - 4 
urn latis , aliquot oleosis , amyloidibus; gloeocyst idia cum 
schizopapillis , fusiformia, subulata vel obtusa, 70 - 80 x 
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5 urn , vulgo non-arnyloidibus ; basidia anguste clavata, 
15 - 25 x 4 - 5 urn, 4 - sterigmatibus ; sporis subglobosis 
vel ellipsoidibus , echinu l atis, (4-)4. 5 (-5 ) x 3-3.25 urn, 
valde arnyloidibus. 
HOLOTYPUS: Africa. Tanzania. Arusha Prov. Arusha Nat. park. 
Mt. Heru E. slope , road to the crater alt. 1800-2300 m. 
8. Feb. 1973 . L. Ryvarden 10108 ( 0 ) . 
PARATYPI: do. L. Ryva rden 10048; Tanzan ia: Kilimanjaro Prov . 
Mt. Kilimanjaro W slope, W. Kilimanjaro Forest Sta. alt. 
c . 1800 m. 10 .-1 1. Feb. 1973 L . Ryvarden 10 198 ; Tanga 
Prov . Lushoto distr., Usambara Mts. Magamba c. 4 km N of 
Lushoto, alt. 1600-2000 m. 2 1 .-22 . Feb . 1973. L. Ryvarden 
10750. All in 0 . 
USA: Louisiana , St. Martinsville , no date, Leg. A.B. Lang
lois. (THTC ) , do. Sept. 32. 1889 , Leg. A.B. Langlois 2095 
(TRTC) . Without locality, Sept. 19 13, on oak branches ly
ing on the ground, C.G. Lloyd 46777 (TRTC). 

Fruitbody soft , resupinate and widely effused , but loosen 
ing at the margin which is striate or fibrillose, about 
0.2-0.4 mm thick with the trama distinctly developed , hy 
menium smooth , creamish to dull ochraceous , more or less 
cracked. Hymenial layer somewhat more dense than in the 
other species of the genus . Hypha! system monomitic with 
loosely interwove n tramal hyphae, golden ye l low , straight 
and encrusted. The hyphal wall is thickened and the dia
meter may vary from 3 ,5 to 6 urn, oft en with adventitious 
septa between each clamped cell. Subhymenial hyphae more 
ir regular, pale coloured to hyaline . Oleiferous hyphae 
occur more or less abundant, usually with a slight amyloid 
reaction. Al l hyphae with c lamps . Gloeocystidia arising 
from the tramal layer, fusiform, subulate o r with obtuse 
apex, somet imes with schizopapil l es , generally 70- 80 x 5 
urn, but the length varies considerably and they may some
times be up to 100 urn or more, mostly without amyloid re
action , negative in benzaldehyde . Basidia narrowly c la 
vate , 15 - 25 x 4- 5 urn, with four sterigmata. Spores sub
globose to ellipsoid , echinulat e , (4 -) 4.5 (-5) x 3 - 3.25 urn, 
strong l y amyloid. 

Remarks . The species is somewhat similar to L . l u tescens 
(see below}, but is easily d istinguished by its sl i ghtly 
larger spores , encrusted hyphae and paler hymenium. 
Furthermore, all known specimens are resup inate . The 
hymenial layer is denser and the gloeocystidi a are non
amyloid or only very weakly so. Because of its well deve
loped subiculum and negat i ve reaction in ben zalde hvC.e 
the species seems to belong in Laxitextum and is related 
to L . bicolor. However, it also has similarities to a 
g r oUp of spec i es i n Gloeocystidiellum such as §_. propinquum 
(Jacks.) Parm. , Q. sibiricum Parm., and Gloeocystldium 
lacticolor Bres. (type exami ned) . The main differences a r e 
the distinct subiculum in Laxitextum and that oleiferous 
hyphae are lacking in these species and the sulfovanilline 
reaction is positive , (e xcept in~- lacticolor? } . Another 
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Fig. 1 . Laxitextum incrustans. a) section through t h e hym
e n ium b) basidium c ) g l oeocystidium d) subicular hyphae 
e) spores . From the holotype. 
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Fig. 2 . Laxitexturn lutescens. a) section through the fruit
body b) section through the hymenium c) basidium d ) sub
iculur hyphae e) spores. From the holotype. 



species which a lso comes close to the g roup i s Gloeocysti 
diel l um fu rfuraceum (Br es .) Dank , but it l acks clamps . 
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We have also compared the new species wi t h Sc ytinost romella 
humifaciens (Burt ) Freeman & Petersen because of its some 
what similar spore s and gloeocystidia . Howeve r, in that 
species the spo res a r e s ma ller and t he g l oeocystidia react 
positively in benzaldehyde. Furthermore , like all species 
i n Sc ytinostromella , also~ - humifaciens , it is distinctly 
dirni t ic w1. th skeletal hyphae . 

Fig.3 . Spor es of a) Laxitextum bicolor Call. Ryv . 1209 2 b ) 
~- lutescens , holotype c) ~ - incrustans, holotype d ) en 
crusted hyph a e f rom L . incrustans , holotype . SEM by L . 
Ryvarden . -
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LAXITEXTUM LUTESCENS Hjortst. & Ryv. nov . spec. 
Fuctificatio resupinata vel distincta reflexa, 0.4-0.6 mm 
crassa , supra lnfuscata; tramate distincto evoluto, 0.4-
0 . 5 mm crasso; hymenium leve, cremeurn vel lutescens, 
leviter rimosum; systema hyphale monorniticurn; hyphis cum 
fibulis , rectis , levibus, laxe intertextis, luteobrunneis, 
circiter 4 um latis; hyphis subhymenialibus irregu l aribus , 
hyalinis; gloeohyphae e t gloeocystidia numerosa, amyloides ; 
basidia anguste clavata , 20- 25 x 7 urn, 4 sterigrnatibus; 
sporis subglobosis vel ell i psoidibus , echinulatis, 4 x 3-
3.25 urn, valde amyloidibus. 

HOLOTYPUS: Africa. Ghana. Ashanti Region, Bobiri Forest 
Reserve , ab. 30 km E of Kumasi.18 . -22. April 197 4. L. 
Ryvarden 12875 (O). 

Fruitbody resupinate to distinctly ref l exed, 0 . 4- 0.6 mm 
thick, pileus deep yellow to pale brown velutinat e , azonate, 
trama well developed , pale yellowish bro~~. about 0. 4-0.5 
rnrn thick, hymenium cream-yellowish to strawcoloured with 
a light purple- brown tint, slightly cracked. Hypha! sys
tem monomitic, tramal hyphae loosely interwoven , pale 
yel lowish brown , 3-5 urn wide, smooth and with clamps. Sub
hymenial hyphae more irregular with the colour pale yellow 
or hyaline, mostly collapsed. Oleiferous hyphae abundant , 
5-6 urn wide , distinctly amyloid and with clamps at long 
intervals. Gloeccystidia numerous , arising f rom the tramal 
layer, fusiform , with the apex obtuse, now and then with 
schizopapilles , 90 - 120 x-7-9 urn, sometimes up to 150-200 
urn or more, distinctly amyloid, but negat ive in benzalde 
hyde. Basidia narrowly clavate, 20- 25 x 4 urn, with four 
sterigmata. Spores subglobose to ellipsoid, echinulate , 
4 x 3-3.25 urn, strongly amyloid . 

Remarks. Laxitextum lutescens seems to be well located in 
in the genus and is similar to L. bicolor , but delimited by 
its deep yellowish colour , the-amyloid gloeocystidia and 
oleiferous hyphae and the shorter spores . The t r amal 
hyphae of ~- bicolor are besides more distinctly brown. 
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INTRODUCTION 

The species Entomophthora occidentaZis (Thaxt er) 
1888 was described by Thaxter (1888) as a species of 
&!pusa . He recorded this pathogen as frequent l y and 
commonly infecting aphids on Betula popuZi f oZia }Iarsh in 
Maine, U. S.A . Batko (1964b) renamed this species Zooph
thora occidentaLis (Thaxter) and then placed it i n the 
subgenus Zoophthora Batko (1966b) which i nc ludes the group 
of species referred to as the "Entomophthora sphaeroos peroma 
group" (Hut chison 1965 ; Wa t erhouse 1975; Remaudiere et al 
1976; Zimmermann 1978) and recently defined as Zoophthora 
Batko sensu stricto (Remaudiere and Hennebe r t 1980). 
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Further no t es on the occurence of this s pecies a r e scarce 
and data on its morphology cons titute only abbreviated 
records of the original description. Since the sys tematics 
of s pecies within the s ubgenus ZoophthoPa has not yet been 
thoroughly defined and because the bio l ogy and morphol og
ical cha ract e rist ics of Zoophthora pha~~oides Batko (1966a) 
closely resemble those of z. oacidentaZis , it is useful to 
presen t the results of ou r observations of these f ungi in 
r ecent year s. 

MATERIALS AND I~ETHDDS 

In Augus t and September of 1977 in Orono , }~ine , 

five entomoph thoraceous speci es were discovered on aphids 
Myz us peY's iaae Sulz. i n fes t i n g potatoes: Z. oacidentaZis , 
E'rrynia neoaphidis (Remaudiere) Ba tko_, Z. exitiaZis ( Hall 
and Dunn) Batko , Conidiobo~us t hromboides Drechs l er 
(- Entomophthora viru~enta Hal l and Dunn), and Entomoph
thora ma;jor (Thaxt er) Gustafsson. Of these, Z. ooaiden
taZis was predominant. This pathogen was a l so collect ed 
f rom Aphis fabae Scopoli on pigweed, Chenopoct'~wn album L. 
The s t rains of this species were exami ned in the laboratory 
with application of usual micr oscopic t echniques and suit
able methods of cultiva t ion on egg yol k and Sabouraud 's 
maltose agar (EYSMA) and po t a to-dextrose agar (PDA) in 16 
hours photophase. Laboratory infections were a l so 
at temp t ed using several aphid species and caterpillars of 
ChoPistoneura fumiferana Clem . with conidial showers of 
the fungus. On July 13, 1978 , a morphologically similar 
s t rain was fo und in t he Wielkopolski National Park, Poland, 
on an aphid of the tribe Nacrosiphina from Deschampsia 
oaespi'tosa (L.) P.B. in the forest undergrowth . These 
materials have been preserved as microscopic preparations 
i n l ac t ophenol with cotton blue (LPCB) and the s tra ins 
f rom the USA also i n l iving c ultures on media. In the 
course of the studies on the morphology and systema tic 
posi t ion of these strains, a compar ison was made with the 
holotype of Zoophthora pha~~oides , and data on the para
t ypes of this species were ob t ained. 

RESULTS 

A. Mo rphol ogy an d Di agnost i cs. The i nf ec t ed aphids 
produced rhi zoids (Fig. 1) f rom the abdominal part of 
their bodies as 1- J compac t bundles which firml y attached 
them to pl ant leaves . The t ips of the hyphae formingt hese 
rhizoidal bundles are widened and deeply sinua te (Fig. la). 
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FIG. 1. ffi1izoids of Z. occi dentaZis from hosts producing 
(a) conidia a nd (b) resting spores. Bar • (a) 2<>l! , (b) l <>ll. 

During the time of sporulation, the conidiophores covered 
the bodies with a compact mass of silver-white to white
cream myce lium; on the aphid f rom D. caespi tosa th e color 
of the mycelium was dirty lily. Pseudocystidia t apered 
with slightly blunt tips are scarce, and not a constant 
feature in the microstructure . 

The coni dia (Fig. 2) are elongated, with sides bowed 
slight l y outward; conidia may be slightly curved . The 
conid ium narrows slightly towards the papilla, and has a 
bluntly conical apex. In outline, the papilla is tri
angul ar, and often bears a small cent ral apiculus or ar ch
wise and obtuse. The single nucl eus is oval or elonga t e, 
and strains well in LPCB; the plasma appears somewhat 
hyaline with several granules. Dimensions of the conidia 
from aphids or from media dif fe red remarkably: From aphid~ 
they were found t o be 2 5-26:5~ X 8-l(}J (av. 30 X 9~), L/D 
2:3-3:5 (av. 3 . 0). From EYS~IA conidia were 24-42~ X 7-l<>l! 
(av . 31 X 9~ ); L/D 3:4-4:5 (av. 4.0). Secondary conidia of 
the first order are similar to the primary ones buta little 
shor t er. 

Af ter the transfer of the conidia from EYS~IA to PDA, 
capillispores are formed in great numbers, and a few 
secondary conidia of further orders usually appear; these 
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c D 

FIG. 2. Primary conid ia of z. occidentaZis (a, b) are 
elongate and slightly curved. Primary conidia may produ ce 
secondary capillispores at the end of a fine tube (c); 
these secondary conidia are more strongly c urved chan 
primary conidia and lack a definite papilla (d) . Bar- l OIJ . 
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latter conidia are sho rt and conside rably different f rom 
the primary , with L/D ra tio less than 2. Capil l ispo res 
(Fig. 2c,d) are found rela tively seldom on aphids. Capil
lispo res from aphids were fo unci to be 20 . 2-25.1 X 7-9~ , 

and, f rom media (EYSHA a f ter t rans fe r to PDA) , 22- 33.3 X 
7- 9~ ; L/ D 2 ;6- 3;7 (av. 3;2) . 

Resting spores (Fi g. 3) wer e formed in a r tifically 
i nfec t ed aph id s or on EYS}tA at the t emperature 25-27°C. 
They are smoo t h , globose , (20.5 ) 24- 30 (3 2. 5)~ diame t er, 
wi th a light yellow wall 5-6~ thick. On EYSHA a t 25- 27°C, 
res ting spores were l ar ger (20-41. Sj.J ) t han in the insec t . 
On the basis o f many obse rvations of early starges of spore 
devel opment , i t i s concluded that resting s pores are fo rmed 
bo th as azygospores and zygospores , even though the 
"class i ca l " t ypes of conjua t i on noted and illustrated by 
Thaxter (1888 , p . 171-1 72) we re not observed. 

Hisidentifica t ion of Z. occidentaZis and z. phaZZoides 
is possible because of the s imilarities of their published 
spore dimens i ons and , more importantly because of imprecise 
cha rac terizations of the conidial apex in the description 
of these s pecies. Thaxter (1888, p. 171) described t he 
apex o f Z. oaaidental.is as "t ape ri ng strongl y" whereas 
Batko ( l 966a, p. 10-ll) re ferred to Z. phaUoides as 
"sharpl y poin t ed" . · On the basis of the analysis o f differ
ences described by Remaudiere et a l . (1976), studies which 
did no t consider z. occidentaZis , the authors intended to 
provi de a di agnosis fo r Z. phaZZoides . However, the com
pa rison of the conidia of both species shows that the 
fo llowing alternatives would be mo re suitable: 

- conidia cylindr ical wi t h parallel 
sides i n outl ine, hemispherically 
convex papi lla and broadly obtuse 
e nd s . . .... . . . . .. . 

- conidia ellipsoidally spindle
shaped with the s ides a little 
convex , papill a widely conical 
or s lightly convex often with 
small sharp central apiculus ~ 

top par t o f the spore t aper ing 
with somewhat blunt apex 

z. phaUoides 

Z. occidentali s 

B. Biology and Occura nce . Zoophthora occidentaZis 
was the most f requent pathogen among entomophthoraceous 
fungi co l lected f rom the aphid M. persicae in Orono, l-1aine , 
causing 70- 80% among t he cases of mycosis; whereas t he 
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FIG. 3 . Resting spores of Z. occidentaZis are (a ) thin 
walled i n the early stages of f ormation and may be zygo
spores (b); the resting spore contents are granular at 
fi r st (c) but contain an oil globul e a t ma turity (d). 
Ba r = (a,c,d) 20!J , (b) lOll. 
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total mortality caused by entomogenous fungi was very high 
at the end of the growing season. On the media used in 
this investigation, the fungus grew and developed wel l, and 
produced all forms of spores. Under laboratory conditions, 
some species of potato aphids - viz ., M. persiaae , 
Macrosiph um euphorobiae Thom., /!phi s nas turotii Kalt., and 
.4eyrotosiphon sol-ani Kalt. - were successfully infected with 
the spores prod uced on EYSHA. Attempts at similar infec
tion against larvae of spruce budworm, C. fwnifePana , 
failed. 

The relative absence of z. occidentalis from published 
reports probably derived form its misidentification as z. 
roadicans (Brefeld) Ba tko (= Entomophthora sphaeroosperma 
Fres.). Even the investigations of Shands et a l. ( 1958; 
1962; 1963; 1972) on the entomogenous fungi of potato aphid;; 
in ~~ine, carried out between 1952- 1972, did not report the 
presence of z. occi dentalis . Likewise, Gustafsson (1965) 
does not mention it from Sweden. Petch (1939; 1944) on the 
other hand reported it from two localities in Great Britain 
but contrary to his usual procedure of f ered no precise 
description. Batko (1962) listed it among Polish 
Entomophthoraceae from an aphid on nettle, UPtica dioiaa 
L., in the Bialowieza National Park, where, despite many 
repeated thorough searches, this species was found on f ew 
aphids only in one locality . Thus it may be interesting 
t o determine the circumstances in which the inc r ease o f its 
f requency i n natural conditions occu r s, as well as to 
continue attempts to experimen tal infections in bio l ogical 
control of aphids. 
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INTRODUCTION 

The genus Massospol"a was described by Peck (1879) 
and emended by Soper (1974). Forbes (1888) and Thaxter 
(1888) working independently, co r rec t ly placed this genus 
in the Entomoph thoraceae. Species of Massospora are 
pa thogeni c t o cicadas and thus far are found on l y in 
adults. These fungi at tack the rep roduct i ve organs of 
their host. As the fungus grows, the terminal abdominal 
segments of the host slough off revealing either conidia 
or resting spores . Both stages do not normally occur in 
the same individual. The infected cicadas remain alive 
and take an active part in transmission of conidia to 
other adult cicadas or in distribution of the resting 
spores (Soper et aL 1976a) . Only one species, f.lassos 
pora levispora Soper, has received extensive ep izootic
logical study (Soper et al. 1976b). From this investi
gation and the observations of White et al. (1979) on 
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77- 26877 . 
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f.tassospora cicadina Peck, it is a pparen t that t hese pa tho
gens play an important role i n the popul a tion dynamics of 
their hosts. 

Except fo r one report of Uassosporo, probably e rron
eous l y identified as /.1 . e:icadina, f r om the Japanese cicada 
PLatypLeUPa kaempf eri F. (Kobayasi 1951), t hese fungi wer e 
known only i n t he Western Hemisphere. This pape r des
cribes two new Massosporu species which i ndicates a much 
wider distribution by the addition of Afghanistan and 
Australian l ocalities . This brings the total of known 
11assospor>a species t o 13. 

11ASSOSPORA CICADE7"fAE Soper, sp . nov. 
CON IDIA ochroleuca i n massa , ellipsoideis , papill a 

ind i s tinc t a, parietibus laevibus , 7.3-9.8 x 20 . 7-28.1 ~ 
(9 . 0 ± 0.8 x 24 .7 ± 2.1 ~' x ± s) binucleata vel inter
dum trinucl eata vel uninucleata, nucl eis nunquam bipo l a r i
bus autem ad partem l atissimum conidii locati s . SPORAE 
PERDURES pallida vitellina in massa, re ticuli s profundis 
cameras distinctas fo r mantes , cris t is angusti s laevibus 
vel raro mi nut e papil latis, 26.8 - 38 .7 ~ in diam. 
(35.2 ± 3.2 ~. x ± s). 

CONIDIA pa l e browni sh ye l low i n mass , e llipsoid, 
wi th an i ndis tinc t papilla, smooth- walled, 7 . 3 - 9.8 x 
20.7 - 28.1 ~ (9.Q ± 0. 8 X 24.7 + 2 . 1 ~> X± S), bi
nuclea t e or ocasionally tr i - or uninucleate, nuclei 
l ocated at the broades t part of the conid ium, never bi
polar. RESTING SPORES pale egg- yolk yellow in mass , wi th 
deep r e ticulat ions forming dis t inct chambers, th e nar row 
ridges smooth or rarely minutely papillate, 26.8 - 38 .7 iJm 
in diam . (35.2 ± 3 . 2 ~. x ± s) . (Fig . 1) 

HoLotype : AUSTRALI A: New South Wales : 16 km ,eas t of 
Hay : Growing i n the abdomen o f an ad ul t c~cada, Ci cadetta 
rrtW"r>ayiensis Dis tant, Det . H.S . ~tould s. Conidial stage. 
11 December 1978, CoU . M. S. and B. J . f.lou l.ds . CUP . 

Paratypes: Same data as holotype . Res t ing spores 
present. CUP . AUSTRALIA: Queens l and: Goomeri: near 
Kinbombi Falls. Gr owing i n abdomen o f Cicadetta mw'my
iensisJ Det. N.S. ~toulds . Resting spore stage present. 
19 December 1976 , CoU. 11.5. and B. J . MouLds . CUP . 
Queensland : Aloomba: Growing i n abdomen of Cicadetta 
puer> (Walker), Det. K.J. Chandler. Conidial stage 
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Figure l. Spore s t ages of M. e>iaadettae : (A) a nd (B) 
scanni n g electron micrographs o f resting spores; (C ) 
res t i ng spore as seen t hrough l i ght microscope; and (D) 
conidia. 
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present. 10 February 197 3, CoH . K. J . Chandler'. CUP. Tas
mania: Davenport. Growing in the abdomen o f Cicadetta 
sp ., Conidia and resting spore stages present. No collec
tion data. South Australia Museum. 

Name : The species name of this Mas sospora i s based on 
the generic name of its host, Cicacietta . 

Host : Cicadetta tnurmyiensisJ Cicadetta puerJ and 
Cicadetta species (Cicadidae). 

This speci es has the largest conidia yet described 
(9 . 0 x 24.7 ~) fo r Mas socpora . Although Massospo1'a dol'
i si!IY'.ae Soper measure 10. 8 x 21.8 ~ thus approaching 
these dimensions , the spore surface is verruculose as 
opposed to smooth in M. ciaadettae . The nuclei are dis 
tinctly bipolar in 11. dor>i sianaeJ and al though M. cica
dettae is likewise generally binucl eate, the nuclei are 
positioned centrally. The size and ornamentation of 
resting spores (M. c·icadettae) are similar to the Chilean 
species 14assospora tettigatis Soper which measures 36.3 
~in diameter. In the absence of conidial charac teris
tics these s pecies can be separated by the general lack 
of papillae on the reticulation of J.1 . cicadettae resting 
spores as compared with numerous minute papillae found 
on f.f. tettigat is resting spores. The location (Australia) 
and host (Cicadetta sp . ) are strong circumstantial sup
port of M. cicadettae when only resting spores are 
present. 

The host , C. puerJ is a serious pest on sugar cane 
in northern Queens land , Australia. Al though most cicadas 
have very long life cycles, viz., 4 to 17 years, C. pueP 
is thought to complete its cycle in one yea r (K . J. Chand
ler personal communication). Potentially, M. cicadettae 
could have a correspondingly short life cycle , which 
would be the shortest known for any 1-!assospora species . 
Intensive epizootiological studies on the periodical 
cicadas, Nagicicada spp . i ndicate M. cicadina does not 
occ ur in the nymphal stages of the host nor in other 
genera of cicadas. This indicates J.1 . c i cadina must re
main in the resting spore state for 17 years between the 
synchronized emergence of the adults (Soper et al. 1976a). 
A hiatus of 9 years between the occurence of M. levispora 
r est ing spore production in an isolated population of 
Okanagana rimosa (Say) was given as evidence of a corres
pondingly long survival o f M. lavispo1'a (Soper et al. 
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1976b) . These obse rvations strongly suggest that the life 
cycles of Massospo~a species are controlled in some ~·ay by 
those of their hosts rather than by timing mechanisms 
intrinsic to the funei themselves. 

MASSOSPORA PAHARIAE Soper , sp. nov. 

CONIDIA i gnotae . SPORAE PERDURES cinnamomeae in 
massa , reticulis profundis i rregularibus indistinctae, 
cameras indistinctas formantes , cristis late separatis 
angustis papillatis , 32.8 - 44.7 ~in diam . (39.5 ± 
2.6 ~. x ± s). 

CONIDIA unknown . RESTING SPORES dark red-brown in 
mass, with deep, irregular to indistinct reticula t ions , 
r idges widely separated, narrow, bearing numerous minute 
papillae, 32.8 - 44.7 ~in diam . (39.5 ± 2 . 6 ~. x ± s) . 
(Fig. 2) 

Figure 2 . Scanning electron micrographs of M. pahaPiae 
resting spores, (A) and (B) no t e the many papillae o n 
the retic ulations . 



Holotype : AFGHANISTA.>;: Paghman: Growing in the 
abdomen of an adult cicada , Pahar>ia casyapae (Distant), 
collec ted on "shade and f ruit trees .. , Det. R. Froeschner. 
Resting spores present. 3 July 1963 , CoLZ . E. R. MiZlet 
.4F 4 6J, 23- 14756 . CUP. 

Name : The species name of this Uas sospora is based 
on the generic name of its host, PahaPia . 

Host : Homoptera: Pahal"ia easyapae (Cicadidae). 

The resting spores of this species are similar to 
Massospora levispora Soper in their ornamentation (Soper, 
1963, 1974). They can be differentiated by their average 
large r size 39 .5 ~ vs . 34 . 0 ~and fewer reticulations . 
In mass !4. Zevispora resting spores are yellowish brown 
as opposed to the cinnamon brown of M. pahariae . 

SYNOPTIC KEY TO SPEC IES 
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The f ollowing key is a revised version of the origi
nal (Soper 1974). To identify a species the key can be 
entered at any point. As additional characters are exam
ined, a unique combination will be found for each species. 
If only th e resting s pore is present, it will be necessary 
to utilize scann~ng electron microscopy. Complete des
scriptions of species 1-11 are given by Soper (1974). 
Species numbers are underlined when the characteristic is 
unique. 

l. 

2. 

3. 

4. 

Massosporo cicadina 5. Massosporo oeypetes 
Peck Soper 

Mas sospora spinosa 6. Massospol'a tettigati s 
Cifera, Machado & Vital Soper 2 

Massospora levisporo 7. Uassospora carinetae 
Soper Soper 2 

Massospora dol'isianae 8. Massospol'a diminuta 
Soper 2 Soper 

Several orthographic errors were made in the original 
descriptions with respect t o Latin endings. These have 
since been corrected in the I ndex of Fungi (1975 . 4:312). 
The corrected spellings are used here. 
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9. Massospol'a p Zatypediae 
Soper 2 

lO. Massospol'a dicel'opl'Octae 
Soper 2 

11. Massospol'a fidicinae 
Soper 2 

12. Massospol'a cicadettae 
Soper 

13. Massospol'a pahaPiae 
Soper 

CONIDIAL CHARACTERS 

1-1 Ccmidia l shape 1-3 Conidial wall 01'riOJTlen tat ion 

a. a~sent 3, 6, 9, 12 
b. verruco;e 1, 2, ~ 
c . ve rruculose !!_-; ~-; 10, 11 

a . el lipsoidal 2, 3,4,5 ,.2_, 
10, 12 

b . fusiform 10 
c. globose 7 
d. navicular 4 1-4 Al'l'<>ngement of nuclei 
e. obovate 4 , 10 
f. ovoid 1, 2, 3 , 5, §., 11 
g . subg lobose 11, 7 

a. bipolar 2, 4, 9, 10 
b. random 1.-: 1-: ~-; 2-:-12 

1-5 Conidial length 
1-2 Nwnbel' of nuclei a. less than 8 >1m 9 
a. one 3 , 11, 12 
b. CWO 1, 2," 3, 4, 6, 

l0, - 1 2 -
c. three3, 6, 12 

b. 8 to 10 >1m2, 3, 5, 6, 
z, .2_ , 7' 9 

c. 10 to 15 >1m 1, 2, 3, 4, 
5, 6, 7' 8, 9, 10, 11 

d. fo ur or mo re 6 d. 15 to 20 >1m 1, 2, 3, 4, 
5, 6, 10 

e. more than 20 ~ 2, 3, 4, 
10, g 

RESTING SPORE CHARACTERS 
2-1 O~ntation of resting 2- 3 Resting spore diameter 

spor-e roeticulwn 
a . papi llae absent ~ a . less than 25 >1m 8 
b. papillae minute §. b. 25 to 30 >1m 3, 5, 6, 8, 
c. papillae rounded l· 2 , 1· 12 

12, 13 c. 30 to 45 >1m 1, 1· 3, 5, 
d. papillae truncate 2, ~. 11 6, 11, 12, 13 

d . more than 4S >1m 1 
2-2 Ridges of" reticulwn 
a. broad forming small chambers 6 
b. i rregular forming indistinct Chambers 3 , 13 
c. narrow forming dis tinct chambers l· l , -2_, ~. 11, g 
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3- 1 Genus o · cicada attacked 

a. 
b . 
c . 
d. 
e . 
f. 

Car>ineta 7 
Cicada? 8-
Cicadetta 12 
Dicer>opr>octa 10 
Doi'isiana 4 , 5 
E'idicirza i i -

g . Magi cicada ! 
h. Okarzagana l 
i. Paltar>ia 13 
j . PZatypedia 2 
k. Quesada 2 
1. Tettigates ~ 

DISTRIBUTI ON 

4-1 Co ZZectiorz locali ties 

Honduras 11 
Hexico 2, 9, 11 
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Afghanistan 13 
Argentina 5,7 
Australia I2 
Brazil ~. ~, 7, _f! 

United States 1, .J., 9, 10 
Venezue la 2 
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LEOTI ACEAE Ill . NOTES ON SELECTED TEMPERATE SPECIES 

REFERRED TO HELOTIUM AND HYM ENOSCYPHUS 
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SUIHMRY 

Fourteen temperate species of He'Lctium and P.ifmenoscypJzus 
"''ere s t udied a nd their taxonomic p lacement discussed . The 
accepted species a r c rcdcscribed and il l ustrated . Of t he 
fourteen, six ··•ere sho~o>11 to be good species of Hymenoscyphus, 
four were demonst rated to be taxonomic synonyms of other spe
cies of Hymenoscyphus , one additiona l species is a probab l e 
S)'llonym, and three "''CTC shm•'tl to be members of the Sclerotin i 
accae. 

As was recen tly point ed ou t by Carpente r (198 1) and by Du
mont (1980, 1981), the identificat ion of the majority of the 
neotrop~caJ spcc1es ot Inoperculate Oiscomycetes 15 d1tt1cult 
and, a t times, frus trating due to the lack of comprehensive 
and upda ted monographs and floris tic studies. Dumon t ( 1980) 
pointed out, in his study o f Helo tium :rufo - corneum , that even 
the most common species are sti ll difficult to name correctly 
because of the lack of adequ a te literature descriptions and 
because of ex i sting, confusing synon ymies. 

h'e have been attempting to work out t he names of some of 
the more commonly encountered s pecies of I nopcrculate Discomy
cetes which we have co llected (Carpente r & Dumont, 1978; Car
penter, 1981; Dumont & Carpent er, 1981; Dumont , 1980 ; and 
Haines, 1980) f rom neo tropical regions. Dumo nt & Ca r penter 
(1981) reported the diff iculty they encountered whil e a tt empt 
ing to iden t ify their 0""11 field co l lections of the !!e'Loti um 
Hymenoscyphus complex and Hel o tium-like or ga ni sms f r om Co l om
bia and adjacent regions and point ed out the need t o r einve s
~iRat e all of t rye species of that genus described from t he 
neotropics. Dumont (1981) presented a preliminary summary of 
all of the species of Helotium-Hymenoscyphus r eported f rom the 
neotropics. In that s tud y many species were actua lly exc l uded 
from the genu s , placed into synonymy, or redi s tri buted to gen
era in the Sc l erotiniaceae. 

While attempting to work out some of the complicated synon
ym ie s , such as found in He lotium rufo -corneum, it became nec
essary to study the li te ra ture and specimens of seve ral spe -
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c ie s of temperate members of Helo t ium - Hymo n oocyphua . Th e pur
pose in the pape r i s to prese nt some of the i n form a t i on r e · 
ccn t l y unc overed \Vh ile s tud y ing the type s of severa l temperat e 
spec i es de scr i bed or igina ll y as Helo tium or placed in Helo 
t:iwm , in ho pe s that thi s will ad d t o the g rowin g information 
on the gen us Hyme nos cyphu s . 

As I become more fam i l ia r with a11d study additional spec i es 
o f Hel.o tium- Hyme n o cc yp hua , I ar.t begi nn i ng to see the emerge nc e 
of t wo dis tin c t group i ngs o( species in the genus . One l r e
fer to a s the Hyme ,zoscyphu s cauda t u s g roup (wh i c h i ncludes the 
t ype species H. fz•u c t igcnu o) a nd the second the HyMenoscyph ue 
c pi phyllus gr oup. Ln th e first group, the apot hcc i a a r e s t ip
ita te, a nd the s t er ile ti ssu e (ou t e r ecta l exc i pul um) from the 
ba se of the s tipe t o the ma r g in i s composed o f a "'el l deve l· 
oped nn d \\'ell defined tex t ura porrecta to t extu r n prismatica . 
ln the H. opip hyl 'l.u. D group, the apo thecia a r e genera ll y tu r bi· 
nat e to s u bs t i pitate, and the oute r most ti ss ue of the stip e 
a nd frequen~l y the lo wer po r tion of th e re ceptac l e adjoini ng . 
the s tipe i s compos ed o f a well t o poorly defined textura 
g lobulosa to textu r a a ngu l a ri s . ft is probable that t hese two 
dist inct s t ruc tur a l differences are "'Orthy o f recogni tion; ei · 
ther a separate genus for the H. epiphyllus g rou p , or a n i n · 
f r ngencri c r an k mi gh t be appl i ca bl e . Si nce the major i ty of 
the s pecies of Hel.o t iiA.m - 1/yme noscyphu.s s ti l l r emai n t o be exam· 
ined a nd r edescribed , it would be p r ematu r e to make addi tional 
mod ifi cntion s a t thi s po i nt. 

The accompanyin g taxo nomic key i ncl ud es no t on l y t he spe · 
c i es s tudied in the pre s en t work , but inco rpo rnt e s al l o f the 
spec i es whic h I hnvc prev iously studied (Dumont t Carpenter, 
1981 ; a nd Dumo nt, 1980) and accep t a s va l id s pec i es of Hymeno 
c cyphus . The key s houl d no t be thought of ~ s de fin i tive, 
but one to wh ich nddit io na l s pecies shou l d be added a f t e r they 
a r e s t udied . The me tho ds u sed a r c the s am e a s tho se r epo rt ed 
by Dumont ( 197 1). 

Key to species of Hyrr. e no scy p hua st udied 

1. Apo t hccia subsessi le , substipi t ate to turbi na t e: s ti pc (or substi pc) 
and base of receptacle o f apothccium t o the out s ide composed of tcx-
tura nngu lari s or g lobu l osa .. . . ..... (Hymenoacyphus epiphyllus group) 2. 
2 . Ascosporcs 28-42x3- S\Jm, fusoid, an t erio r end pointed, pos t erior 

end a ttenua t ed .... .... . ....... .. . . ..... . . . . . . H. dea.I-nessii p. 6 :? . 
2. Ascosporcs l ess than 28~m l ong .............. , ........... . .... ... 3. 

3 . Ascospor cs (7-) 8- I0(- 12) x2.S - 3.5 ( -4.S)l.im, trapezo idal, abo · 
void, general ly equil ot eral , if i ncqui later a l then not f l at -
t ened on one sur face ....... . ..... ....... . H. ir.mitabu. Lis p. 73 . 

3. Ascosporcs mor e t han 1 2t~m 1 ong ... . . . .. . . . . ... . . . . . . . ... . .... 4. 
4. Apothecia occurring on wood, s trongly umbi I i cate ; asco-

sporcs ( 13- ) 15-1 8( - 20)x(3- )4 - Sum . ... .... . . . . H. u.mbilicatus 
(See Dwnon t , 1980) 

4 . Apothecia occurring on l eaves, turbinate , not umbi l icate; 
ascospores 15-1 8x3.5 -Sum .... . . . . . . . . . H. epi phytl!.I.S p. 6b . 

(See Dumont, 1980) 
I. Apothccia s tipi t ate ; stipe (or subs tipe , if present) composed of tex

tura porrec t a to t ex t ura pri smatica (if any globose ce l l s pr esent i n 
sti pe or receptacl e , use fir st choi ce) . ... . 



6 1 

.......... .. . . . . .. . . .. .. .. (Hymerwscyphus cauda.tus group)S. 
5. Asco~pares cqu il atcrt~.l or i f i nequilatera l t hen not fl attened , 

genera ll y t r apezoidal to obovoid to obpyr ifor m . .. . ...... .. ...... 6. 
6. Apo thcci a char ac t eristicall)" tiny, l ess than l r:un in d iam , dis

co id; a scosporcs (10-) 11-14(- I S)x(3-)4( - 5) JJm on leaves; tcm-
per3te.... . ... . . ... . . ........ . 11 . transZ.uccme p. 80. 

6 . Apo thcci a c hara c t e ristica lly l arge. gr eater than 2mm in diam , 
i rregular in outline , u.11bil ica t e ; ascospores (4-)S-7(-9)x l. S-2 
( - 2. 5)~m ... .. . . ..... . .. . ............ . .... . ... H. l.eucopsis 

(See Dumont, 1980) 
5. Ascospor cs strongly i nequ i l a t era l , a high propor t ion fl a ttened .. 7 . 

7 . Ascosporcs \o;ith a large "nuclear stain ing area" visib l e in 
phloxine, cotton b lue and aMli ne blue dyes , rarely 1-septa.te, 
(22-)26<i0( -3S ) x4-S( -6)~m . a scus apex pap illat e ; tropical ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H. sclel"'genu8 

(See Dumon t G Carpente r , 198.1) 
7 . Ascospores ~· ithoul nucl (!ar staining <l r ea ............. . . . .. . . 8 . 

S. Ascospores regu larly septate (more than SO\ in a ny amount) 
. ... ..... .. ............ .. ....... . ......... .. ..... 9 . 
9. Ascosporcs 1-septa t e, ( 17-) 18-22(-24)x4-S(-6)JJm; apo

t hec i a ,.,.i thou t hai r s at the base o f t he st i pe ... . . 
. . . . . . . . . . . . . . . . . . . . . . . . .......... . II . nr"'ai.col.a 

(See Dumont, 1980) 
9. Ascospores 3-scptate, (20-)24-30(-3S)x4 - S(-6) 1J m; apo-

thcc ia ~· i th ha i rs a t t he base of t he s t ipe ... .. ...... . 
. . • . • . . • P. . t.asiopodius 

(See Dumont & Carpenter , 198 1) 
8 . Ascospores aseptat e . ....... .. . . .. .. 10 . 

10. Ascospores ( 16-) 18-2 2(-26)x2-3um, wi t h a ba s a l ci l ium 
. . . . . . . . . . . . ... . H. scutulus 

(See Dumont & Car penter , 198 1) 
10. Ascospor es ~·i t hout a basa l c iliuo. ...... . .. . .. . 11. 

I I. Ascospores hooked apica ll y ...... . . . . . ... . ... . l 2 . 
12 . Ascospores ( 1 6 - } 1 8 - 23( -30)x3 - 3.S(-4.5 )~m. 

s t r ong l y and obvious l y hooked, t aperi ng 
gradual l y t o the base ... .. . .. . . II. aerotinus 

(See l>umont G Carpent er, 198 1) 
12 . Ascos pore s ( 14-) 16-23( - 26 ) x4 - S( - 6)1Jm, if 

hooked, only s lightl y and a fe"'-' pe r mount , 
abrup t l y pointed at basal end .. . H. caudatus 

(See Dumont ~ Ca rpen t er~ 198 1) 
1 1 • 1\ scospores not hooked a pica II y .. ........ . . .. . 13 . 

13. Ascospores ( 11- ) 12-JS ( - 16) x(2. S- } 3- 4um , 
with i nt e r nal, o il y- r es inous mater i a l .... . . 
. . . . . . . . . . . . .. ......... ... . . H. coreus 

(See Dumont~ 1980) 
13 . Ascospor es "'-'i thou t i nt ernal r es inous, o il y 

ma t eria l .... .. .. . . .. .. .. . .. .. . . . 14. 
14. Ascospores fr equentl y curved and then 

indented , with anterior end pointed; 
apot heci.a 1 marg i n with a ge l a t i nous 
matri x pres ent; ascospores ( 10 - ) 12-1 6 
(-18}x3 - 4 ( -S) u~n . . . H. erroticus p. 66. 

14. Ascospores if curved , t hen not i ndent
ed, with an t erior end rou ndeJ ; apothe 
cial margin l ack ing a gela ti nous ma
t r ix; ascospores (14 - ) 16-23(-26)x4 -S 
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(-6)"m ....... . ..... . . . ............ . . . . •••. • . •••....• . H. caudatua 
(Sec Uumont fr c~u·pcntcr, 198 1) 

1 . Hel.otium at.bopu.nctatum Pe c k, Annual Re p . Ne"'' York State 
llus. 31: 47 . 1879. 

: H!jm(1noscyphus albopunctatus {Peck) Kunuc, Revis . gen . Pl. 3(3): 
485. 1898. 

NOTES. He'Lo tium albopunctatum "'as described from Kew York 
by Peck ( 18 79) as occurring on leaves, and h'a s fu lly rede
scribed and illustrated by White (194 3), who accepted its 
placement in Holoti!4m . It was tran sferred to Hymonoccyphus by 
Kuntze (1898) and accepted in t ha t genus by bo th De nni s (1964) 
and Arendho1z (1979) . After having studied the type deposited 
in NYS , I conc l ude that the s pecies is the same as Hymenoocy 
phus caudatus , and I place it into synonymy and adopt the name 
Hyme noscyph uo caudatus which has priority. This spec ies f i ts 
well within my concep t of H. caudatus as presented in Dumont & 
Carpenter ( 1981). 

Hol o type: U.S.A., New York Ad i r ondack Mts. , C. H. Peck (NYS , m·). 

2. Hel.otium caudatum (Karsten) Velenovsk9, ~1onog r. Discern . 
Bohem . 1: 206 . 1934. 

: Pe3iza caudata Karsten, Fungi fenn. exs. 547. 1866 . 
: HymenoBcyphu.s caudatuo (Karsten) Dennis, Persoonia 3: 76. 1964 . 

NOTES. Hel.otium caudatum \'.'as originally d escribed b)' Kar
s ten from a fo liico lou s collection made in Finland; it is a 
very common temperate and neotropica l species. De nn is (1964), 
Arend ho1z (1979), and Dumon t & Carpenter (1981) accept the 
species in Hymenoscyphus , a deci s ion wit h which I concur . Fo r 
a full description, illustrations, and discuss ion, s ee Dumont 
& Carpenter (198 1 ) . 

3. Hel.otium conocarpi Seaver lf 1\aterston, ~lycologia 34 : 51 7 . 
1942. 

NOTES . HeZot i um conocaPpi was orig inal! )' de s cribed f r om 
Bermuda o n l eaves. It was accepted in HeZotium by Nhite 
(1943 ) , but neit he r Dennis ( 1 964) nor Arendholz (197 9) treated 
the species. Dumont (1976) has shown the spec ies to be a mem
ber of the genus f.!oellcroodiiJcus (Sc lerot i ni aceae) . See Dumon t 
( 1976) fo r full description, illustrations a nd discussion. 

4. Hel.otium dearnss s ii ( Elli s & Eve rhart ) White, Myco logia 
34: !67. 1942 . FI GS . 1, 2. 

:! Phialea dearnessii El lis fi Everha r , Proc. Adad . Na t. Sci. Philade l
ph ia 1893: 146. 1894 . 

: Hymcmoscyphuo decrnessii {E l lis & Everhart) Kuntze, Revis . gen. Pl . 
3(3) : 485 . 1898. 

Apothec i a l rrta.rpholcx;y - Apothecia mi nut e, sca tt ered or found in sma l l 
groups, subscssllc , t o ca lmm in di am , ca. lmm high, ~o.•hen fresh disc drying 
concave, rehydrat i ng convex. Uymenium "''hen fresh a t first subol .ivaceous, 
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FIG. I. Hymar.osc!fphtts dearnesaii. holotype ex~. f r eehand dr::11'o'ings, 
x 1 , 000. A. Median longitudinal sec tion of an apothccium through ma r g in. 
B. An ascus nnd a paraphysis. C. 6 ascospores dra~<'m after discharge from 
ascus. 

becoming ye l lO\•', drying flesh-colored to ochraceous . rchydnating li ghter 
and ycllo1ds h; r eceptac l e gcnc a·ntly concolorou s 1dth hymen iurn when fresh, 
drr and rehydrated ; s t.i pe co lorat ion difficu l t to detect m.:ing t o sm:il l 
si ze. but appea ring dark bro1m. 

Apothccial anacomy- Asci B·spo rcd , 90-11 0x9-121Jm, croz.icrs reported 
by 1\'hite to be ahscnt, presence or absence unccruin m'>'ing t o poor stain 
ing of the asc i . but possib l y present, long-cy lindric to c lavate, t ilper
ing to ... ·ards the base and there general l y not becoming expanded to f or m a 
sma l l foot, wall.s cn l um thick, becoming enlarged a.t the subpapillatc to 
papi 11:\tc a.pex and there 3-41Jm thi ck; po r e J+, the pore ~·ails s ta.ining in
tensely b lue in Mel zer ' s Rea gent. ,\ scosporcs 28-42x3-Sum. details ob
scured in all co llecti ons 0\•'in~ to fail ure of s pores to absorb stai n adc-
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FIG . 2. Hymenoscyphus dearnessii, holo t ypc ex ~y, f reehand d rawi ngs . 
A. Ned i an l ongitud inal sec tion of an apothecilt!n at approximately junc ture 
of s tipe and receptacle, x 1,000. B. Hab i t s ke t ch of a n apothecium on t he 
substra te, x ca SO . 

quately , biseriate to i r regularly uniseriate, hya l i ne, smooth , aseptate , 
elongate, f uso.id, anter ior end po i nted , pos terior end a ttenuated and 
drawn out t o a fine point, a ell i um repor ted by White not observed in 
these studies, i n outline cquila. t cral, fr equent l y sigmo id and cur ved, gu t ~ 
tu l es sphe ri ca l t o i rregul ar i n ou tline, i r r egu b rl)' d i s persed i n t he in 
div .idual ascosporcs and genera I l y fi I I ing majo r portion of ascosporcs and 
sepa rated by narro;.• bands of cytop l asm. Paraphyses equal t o or s li ghtl r 
exceeding t he asci , in l e r na ll y hya I inc , occasional ly branchi ng towards t he 
hase of t he a sci, s epta t e, f i lifor m, hccomi ng s lrghtl y e xpanded a t the 
apex and there 2-4 um wide, n•alls t h in .. smooth and hya line. Subhymenium 
absent, \oli t hout a defined zone or diffc r entiat :i on of ti ssue beneath the 
a sci . Nedullary excipul um poor ly deve loped, in the flanks consisting of 
narron•, para l l el hyphae 2- 3um n•ide, i n t he center of t he r eceptac l e the 



65 

pa ra ll e l hypha e becoming torn apar t and i nte r\o·ovcn, the i nd i v idual hyphae 
hyali ne ,d t h "''a lls thickened , r e fractiv e and smooth. Ecta l excipulum: in· 
ncr ect31 excipulum a bsent. Outer ectal excipu lum non-gelatinized, re
frac t ive due to thi ckened ~o~·alls of hyphae, to C3 40um "'' ide t o"'·ards t he 
ma r gin and to ca 60\Jm towa rds the stipe, consisting of hyphae originating 
i n the s tipe, and a t the juncture o f st i pe and r eceptac l e ex t endi ng a l mos t 
pe r pendi cu la:rl y to the surface of the a pot hccium, continuing t owards the 
mar g in the indiv idual hyphae ex tending to t he surfa ce a t gra.dua lly lower 
angles until a t the ma r gin the hyphae para llel t o each other and to the 
surface of the npothecium, the individual ce lls brick- shaped, (6 -) 8 - 12 
( - 20):<4-8\.lrtt , the ~alls thickened, hya l inc and sr.'looth , at the surface of 
the apothec ium th e apical l y free cell s unmod ified and rema ining appressed 
to the surface . Outer covering layer absent. Ha i r s absen t . r-targin nar 
r O\o', consisting of hyphae originating in the r eceptac l e and extend i ng 
para ll e l to the surface, a s descr ibed for the r eceptac l e, but l ess r efrac
tive. Stipe to the out s i de composed of a p igmented zone of irregularly 
a rranged hyphae, in some a r eas the individual hyphae l os ing hypha ! ori e n
t at ion, and appeari ng cell u lar i n compos i tion, the i ndividual cells 
brick-shaped, g lobose or angular, li ghtl y to i nte nsely p igmented , the 
\o'a ll s thickened, non-ge latini zed and obviously r oughened ; i ns i de t he pig
r.~ented zone, t he hyphae narro"'' • 2- 3\Jm wide, extending pa r a ll e l to each 
other and to the s urface of t he apotheciurn and cont inu i ng into t he medul 
lary excipulum of t he r cccpt:lc l e, the individual cells hya line or pig
ment ed light brown, the walls s lightl y thickened , li ghtly p i gmented or 
hya I i nc and generall y smooth . Hairs absent. 

Habitat: On o ld stems of St ei'1'onema ciliatum . 

Etymology of the specific epi t het: r efer s t o t he co llector o f the ori 
g inal and t ype specimen. 

llolotypc: Canada , London, dead stems of Monarda , May 1980 , J. Dea r ness 
1713 ( FH). See additiona l notes be low . 

Illustroltions : l~h ite , Fa rlowia 1 : 615, figs. 31-34 . 1944. Dennis, Per
soonia 3 : 41, fig . 16 . 1964 . 

NOT~s. Phial ea dearnessii wa s desc r ibed by El li s & Eve r
hart from a col l ect ion made by J. Dea rness ( 1 71 3) in Cana da . 
As 1\'h ite (1944) ha s pointed out t he t ype col l ec t ion wa s m3de 
in ~fay 18 90; and the ho s t was originally desc ribed a s Mona:rda , 
but Dearness apparentl y re tu rned to the same locality in June 
and collected addi tional material of the new species and con
cluded t ha t the ho s t was not f.1ona1'da , but Steironema ciliatun . 
To add to the confu sion, Dearness gave the neN co llec t io n the 
same number 3S the or i g inal materia l , but fo rtun a tel y the y 
bo th do r epresent the same species. 

Kuntze (1898) trans fe r r ed Phial.ea dearonessii t o Hymenoocy
piluD; White (1944) pl aced it in Hal.otium. Denni s (1964) ac 
cepted it s pl acement in Hymenoseyphus , a decis i on with \\hich 
concur. The specie s appea r s to be mos t c l early rel a ted to 
o the r substip ita t e species in the genus, suc h as H . cpiphyl 
lus . In t hese species t he s tipe is composed of hyp hae which 
do not form 3 \\'e ll- s tructured textura. prismatica or porrcct3, 
as in spec i es such as /J ymenooaypilus caudatus and it s re lated 
spec i es , bu t the hyphae become d isoriented \dth the individua l 
cel l s losing hypha l orientatjon and also los ing the layered 
effect . In H . epiphyZ.lus , H. immutible a nd Hel.otium midlan -
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den s e the oute rmost tissue of the stipe toward th e r eceptacle 
is fo r med of t extur a g lobulosa t o textura angularis. Fur ther, 
in these species, the ec tal excipulum to.,..•ards the stipe is 
formed of hyp ha e originating in the inte r ior of the stipe and 
extendi ng nearl y perpendicularly or at very hig h angle s to the 
surface of the apothecium . From the st ipe to the mar gin , the 
hyphae appr oac h the su rf ace at lower angles unti l at the mar
gi n the hyphae arc para l le l to the surface. In the H. cau.da 
tuo g roup the ectal excipulum i s formed of hyphae or igi nating 
in the stipe and r unning pa r allel (o r at a very l ow angle) to 
the surface f rom the s t ipe to the ma rgin . Hyme noscyp hu. s dear 
ncooii i s sepa r ated from these other species by th e s i zc of 
its ascospores. 

White (1944) , in his descr i ption o f H. dea ~nessii , men
t ioned that the ascospores produced a delicate cilium 2. 5- 3. 5 
11m t ong. Tn th e po rtion of the type which I studied , the as
cospores on l y poorly absorbed the various s tains utilized; 
and, for this reason, I ll.·as unable to observe certain features 
of the anatomy of the species. I did no t observe the cil i um 
desc r ibed by Nhite, bu t agree with him that the ascosporcs do 
become obv iously a tt enuat ed. 

5 . Hetotium apiphytlum (Persoon ex Persoon) Fr., Summa veg . 
Scand . p . 356 . 1849. 

; Peziza epi phylZa Persoon, Ann. Bot. (Usterl) 11: 30 . li94. 
: Pe~i~a epiphylZa Persoon , ~lyco l. Europ. 1: 295. 1822. 
: 1/ymenascyphus epiphyUuo (Persoon ex Persoon) Rehm ex Kaufmann, Pap . 

~1 ich. Acad. Sci. 9 : 177. 1929. 

NOTES. Heloti un epi phy'LZ.um is a ve r y \ot' ide l y distributed 
species i n temperate r egions. As mentio ned by Dumont ( 1981) , 
the presumed type of Hymenoscyphus epiphyZZuo deposi ted at L 
contains only sclero t ia of an unidentified fungus. Until the 
s ituation of th e t ype of the species is resolved , T am follow 
i ng the concept of the s pecies as se t forth by Dennis (1956) 
and Arendholz ( 1979), bo th of whom i llustrate the spec i es. 
Dumo n t (1 98 1) has fully described and i llustra ted a tropical 
variant o f the species. 

6. Helotium erra ticum White , FarlO\ot' ia 1 : 606. 1944. FIG . 3. 

Apothecial mor phology - Apothecia sca ttered or rarely grega rious, gen
e r a lly produced from l eaf blades . sma ll, s tipitate, 0 .5- l .Onun in diam, to 
ca I.OfllJD high. when f r esh cupulate in youth, disc flat with age. Hyro enium 
when fresh whi t e t o off-~o~·hite, drying bright ye llow, dull yel low, ochracc
ous, or r are l y reddi s h; r e hydrati ng tran slucent , pallid t o yello.,· ; ma r gi n 
generally conco l orous wi t h margin when fresh , d ry and rehydrated; recepta
c l e when fr esh white, dry ing s l ightly lighter t han hymenium or concolor 
ous, yel l ow to occasional l y redd i sh , r ehydra ti ng a s hymenium or s lightl y 
l i ghter ; s tipc generally concolorous with the receptac le when fresh, d r y 
o r rehydra ted. 

Apothecial ana tomy - Asci 8-spored, 85-llOxS-ll iJm . produced f r om small 
replicating crozi ers, broadl y cy l indric to long cylindric-clavate , taper
i ng to the base a nd there becoming slight l y ex panded to form a sma ll foot, 
""'a ll to ca t um thick, enlarged t o 2-.>IJm at the rounded to truncate apex; 
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FIG. 3. 1/ymenosayphu.s erroticus, freehand drawings, x 1,000. A. Median 
longitudinal section t hrough an apothec i um at approximately midpoi nt be
tween stipc and margin . B. !'-led ian l ong i tud inal section of an apothecium 
th r ough margin. C. Ascus with 8 ascosporcs . D. 8 ascospores drawn after 
discharge f r om ascus. 
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por e J + in Ne l zer's Reagent. Ascospor cs ( l0-) 11- 16(- 18 )x3- 4(-S)iJm, hi
s eria t e above and uniser ia t c below, b iser iate t h r oughout or l ess common l y 
ob l ique l y uni s criatc , hy:1 li nc , smoo th, a septa t c or rarely ! -septat e (and 
t hen 3pparcntl y in poorly prese rved materia l ), ob long , obovo id, e nds 
r ounded to pointed , in outli ne inequ il a t era l, fl a ttened on one s i de and 
generall y cur ved and then s li pper- shaped, genera lly anterior end s lightly 
broa.de r than poster ior end, guttu lcs present , r.1orc o r l ess equa l , irregu
l a r i n ou tl i ne, b i po l a r, filling about half the spore a t each e nd . Pa r a
physes equa l t o or rare ly s li ght ly exceed i ng the asci, ra rely branched 
ncar the base of the a sci, spa ringly septate , in t ernally hy:~ linc, fi l i 
f orm, becom ing ~ li ghtl)' expanded at t he apex and t he re 2 -4llr:'l wide, wa ll s 
thin, hya line and smooth . Subhymenium not we ll differentiated from t he 
medullar y e xcipu l um , with a perpendicularl y ori en t ed zone to ca 40llm in 
the center sta i ni ng mor e intense l y than t he r ema i nde r of t he r eceptacle 
and composed of paral le l , short. broad h)•phae and cro ziers, t he ind i v idual 
cell s 2-4 (-S)llm wid e, t he walls t h in, hyal i ne and smooth , these hyphae 
t ightly compact and grading into the upper portion of the medul l a r y excip
u lum. Medullary excipulum poorly to we l l deve l oped, hya l ine , obconica l , 
non-re f r active , cons i sti ng in the cen t e r of loose ly "i n tern·oven . br :mched, 
septa t e hyphae . toward s the f lank a nd subhymenium becoming more I i ghtly 
compac t and paralle l to subparal le I, the ind ividual hyphae 2- Sum broad , 
t he n•a ll s thi n , hya l ine a nd smooth. Ecta l excipu l um no t divided into r ec 
ogniza b l e layers . t o t he outside t he hyphae more tightl y compact and nar
r ower t ha n the hyphae in the center of the excipu l um.: i n thi s region 
f ormi ng a ... -ell developed textura porrect :.1 to pri sm~t ica , t he i nd i vi dual 
hyphae hya l i ne, the n•a ll s thi cke ned, hyaline and smooth; these hyphae 
grad i ng to,..ard and i nt o t he narrow hyph;:a e of t he medullary exc ipu l um. 
~largi n at its ba s e con s tructed as the upper port ion of t he fl:mk s, but 
soon becoming characteri stica ll y gela tin ized. t he spaces bet,.•een he indi
vidual hyphae 1-2( - 3)1Jm, t he ap i cal ce ll s unmod i f ied . Stipe composed a s 
the fl ank s , the ind i vidua l hyphae larger than compar abl e ce l ls i n t he 
fl anks. Ha irs absent f r om the marRi n. f l a nks , and st ipe . 

Ha bita t; On leaf blades of unidentified s pec i es , leaves of Amalanchier 
~p . , Ulmus sp ., HOJnameli s sp. and Populus sp . , and l ast yea r ' s pods of Ro
binia pseudo-acacia. 

Etymology of the specific epithet : r e l evance to the fungus uncertain . 

Holot:ype: U. S .A. , Ne"'' \'a rk, Coy Glen . near Ithaca, on decaying leaves, 
3 Oc t 1938 , II. H. Whe t zel li W. L. h'hi t e s.n. (White he r b nos. 3421 and 
34 16, one col l ect ion apparentl y divided into two packet s or two specimens 
co l l ec t ed on t he same day with identical d<J.ta.) 

P"rs.t ype specimens: U.S.A . , New Yor k , Malloryv ille, 1\' . o f North Bog, on 
l eaves of AmeZ.anchie1• sp . • Ulmus sp., and Hanamelis sp. ~ 18 Oc t 194 1, 
H. H . ~~h e t z.el 6 Niede r hauser s. n . (FH ex CUP 29658); Newfield Gorge, Itha
c a , last year' s pods o f Robinia pseudo-acacia , 26 Oct 194 1 , H. H. l\'hette l 
6 T. Spr os ton s. n . ( FII ex CUP 29666) ; Canada . Quebec , Duc hesnay , County 
Po rtneuf , on leaves of PopuZ148 sp. 25 Aug 1938 , 1-1. H. l~hetze l ~ T. Spros 
ton s . n. (FH ex CUP 27850) . 

Il l ustrations: l'.'hi te, Farlowia 1: 607, fi gs. 14 - 18 . 1944. Arendhol : , 
1•1orphologisch- taxonomi sche Untersuc henge n an b l attben'ohenden Ascomycct en 
aus der Ordnung der 1-leloti:l l es, p l. IS. fig . 4 . 1979 . 

NOTES . Holotium erroaticum was described by White ( 1944) 
who indicated that th e species was close ly re lated to memb e r s 
of the ileloti!4m cpiphyllum group : H. epip hyll u.m H. imm14ta -
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bile , H. caPpina c ola , a nd 1/ . midZandenco . These l atter fou r 
share i n commo n o ne fea ture ""'Jli c h i s absen t in H. eJ~raticu:m . 
In a l l f our the ec t a l exc i pulum a t th e j u nctu re o f the r ecep
tac l e and st i pe is c omposed o f g lobose cells t o the ou t s i de , 
"'i t h hyp ha e p rogress i ng grad ua lly f r om hig h a ng l es to t he s ur
f a c e in the J.ower po r ti on t o pa ra l l e l at th e mar g in. I have 
found no globose cel l s in any of t he collec tions s tudied here 
of H. errat icum . 

I conc lude t ha t H. e'f' raticu.m is c lo sely r ela t ed t o Hymeno 
s cyp hua audatu o. I n Hoto tium erraticum t he a scospore s a r e 
generall y cu rved and f r equen t l y i ndented or slipper - s haped, 
1\'hi l e in Hymenoscyphus caudatus th e ascospores a r e i nequ i lat
er al and genera lly no t curv ed and when curved, not s l i pper 
shaped . A high ptoport ion of the ascospor es i n Hel.otium e.r.ra 
ticun have ascospo r es wit h pointed apices, whi l e t h i s fea t u r e 
is abs ent in Hymcnoccyphus aau.datus. In H. caudatua t he ma r 
gi n i s composed of t hi n -walled , bri c k-s hape d ce l ls , whil e in 
Hel.otiu.m e rl'aticum the ma r g i n is unusual fo r a membe r o f Hy 
menoscyphua . The margin is composed of narr ow cell s apparen t
l y i mbedd ed i n a ge l a ti nous matri x; at t imes , however, the hy
phae a r e tig ht l y com pact, and it is di ff i cult t o interp r e t the 
s truc ture , and t he wal l s mer ely appea r th i c kened. ln one col
l ec tion (CU P 29666) the hyphae i n the ectal excipu lum ar e nar 
rowe r t han normal and ve r y th ick-wa ll ed, and th e ascospores 
a r c ! ·sep tate . The co ll ection appea r s to be bad l y preserved , 
wh i ch may account fo r t he abno rma l fo r mation of the s t eril e 
tissue and the septa tion in t he ascospores. All ot he r fea
tures are c haracteristic fo r Hel otium eroroaticum . The s hape 
and size is r i ght fo r the spec i es, as is the c haracte r istic 
subhymen ium. 1 conclude tha t t hi s i s me r ely a va r ian t co llec
tion . 

T am somewhat conce rned a bou t the p l acement of th i s spec i es 
in Hyncnoecyphu s , since it pr oduces a ma r g i n with a t l eas t 
some hyphae in a gela tinou s motr ix . Th i s fea ture is more 
cha r ac t e r is tic of the ge nus C~ocicreas t han it i s of Hym e no 
ec yphus. However, t he ec t al excipulum i s t ha t of an Hym eno 
scyphus . Denn is (1964) d i d no t trea t the spec i es, while 
Ar endho l z ( 1979) did ploce it i n Hymenoscyphus as H. errati
c~ a . I conc lude that t he species is pe rh aps i n t er medi a te be
tween t he t wo, bu t shows more a f f in it i es to Hymenosc yphus tha n 
to Croo icreas . I will , thu s ma intain it in Hymenoscyphuo . 

7. EeZot:iu.m fastid io sum Peck , Annua l Rep . Ne"· York Sta t e Mus . 
27: 1 07 . 1875 . F IG . 4 . 

Apochecial morphology - Apothec i :l sca ttered, s t i pi t a t e, 1- J .Smm i n 
d i am, l- 1.5(-3)nuu high , ~o:hen fresh disc flat, dry i ng fla t t o s li ght l y co
pu late. r ehydrating convex . Hymenium "'he n f r esh off- whi t e to pa l e ye1lo.,.·, 
drying darker, ye ll ow , oc hr<lceous to f l esh -co lored, rehydrating l ighter, 
s l i ght l y transl ucent ; r eceptac l e when f r es h genera ll y slight l y darke r than 
hyrnenium and whi t e to dark yello"'' • dry i ng a nd rehydrati ng darker t han hy
menium; stipe narrow , cy l i ndr ica l , "'hen fresh above concolorous '"i t h the 
l o ~o.•er port.i on o f t he r cccptnclc, becoming darker t oward t he base , dr ying 
da r ker, especially towa r d the base, or rehydrating li ghte r and pa ll id , 
darker belo\o' , 
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Apothecial anatom!J - Asci 8-sporcd , (7S-)SS- 100x9- 121Jm, produced from 
sma ll croz.icr s, long cylindric-c l avate, upcring gradua l ly to the base and 
there occasiona lly becor:ling sligh tl y expanded to fo r m a sma ll foo t , ,..a ll 
to ca l pm thick, enlarged a t t he papillate apex and there 2- 3um thick ; 
pore J +, visib l e as t~-~·o, dark blue apica l dots in ~lelz er 's Reagent. Asco
sporcs (23-)26-30(-3S)x2.5-3.S( - 4 . 5)lJm, ob l iquel y unise r ia t e to i rregular
l y arranged , hya line , smoot h, ascptate, subfuso id to clavat e, apica l end 
hooked and pointed, basal end poi nted, in outline inequilateral, curved 
and rounded in the upper portion , fl attened and straight bclo~ . anterior 
end broader than posterior, 'odt h a s ingle TO\<o' of spherical t o irregu l ar 
guttules fi II i ng majority of the spores. Ponaphyses equa l t o or s lightly 
exceeding t he asci by SJJm, i nternall y hya li ne and devo.id of pigmented con
tents, branching occasionally toward t he base of t he nsc i , sept3te, fili
foro , no t expanded 3 t t he 3pex and t here 2-3pm wide, wa ll s thi n, smooth 
and hyaline . Subhymeni um not well differen tiated from t he rnedu ll nr y ex
cipulum , poorl y deve loped, with an indistinct h)•a l inc zone beneath t he 
asci \<o'ith hyphae mor e t ight ly compac t t han the medu ll ary excipu l um bclo\<1' , 
~tedullary excipu l um poorly deve l oped i n the f l anks and in the center of 
t he apothecium, hyaline, non-re f rac tive, consisting of septate, branched, 
vertica ll y oriented to tight l y interwoven hyphae 3 - 6~m wide, the h'3l l s 
t hin , hyaline and smooth . Ecta l excipu lum: inner ectal excipu l um .,.·e ll de
f i ned a nd "'ell differ en t iated from the outer ectal excipu l um and gradi ng 
into t he medull a r y excipu l um, en tire layer hya l ine, non-refractive, t o ca 
l Oum wi de t oward the ma r gin a nd to 25JJm toward the s t ipe , consi s ting of 
ti ghtly compact, hyaline hyphae 2- 4ul'll "' ide. ··d t h walls thin , non·refrac
t ive, hya li ne o. nd smooth. Outer ecta l cxcipu l um non -gela tin ized , non- re 
fractive or rare l y appearing s li ghtly rcfrnc tive due to t h i ckened wa ll s , 
to ca 20JJm broad t oward the margin and to ca 30JJm to.,•ard the s ti pe, con
sisting predooinantly o f a we l l defined tex t ura pri smatica with the indi
vidual h)-ph3e ex tend i ng paralle l to t he surface of t he apo t hecium nnd 
"''ithout ap i cally free hypha ! tips; the i nd iv idual ce ll s toward the marg in 
8- 15x4 - 8lJm, 12-2Sx5-8JJm toward t he s tipe, the walls thin or rarely sl i ght 
ly thickened, hya line and smoot h. Outer cover i ng l ayer pr esent or becom~ 
ing detached and the apothecium then appearing naked , consi sting of 1-2 
lilyers 2 - SuDl broad , the individua l hyphae extending para llel to the sur 
face, overlappi ng, ter mi nating before t he ma.rg i n , the apica lly free ce ll s 
r emai n i ng appressed to t he surface of the apo t hecium a nd unmodi fi ed, the 
individua l cells hyaline or rare l y light yel l ow -brown, the .... ·alls non-re
frac tive, hyaline to I ight brown, and smooth. Hairs absent. ~targin gen
e r a ll y poorly developed , narrow above, broader below, entire zone hyaline 
or light brown, construc t ed s i mi t ar ly t o the reccptnc l e bela~· . the i ndi
vidua l ce ll s approximat e l y same size a s upper r ecep t ac le or sligh tl y 
sm3 ll er , apical ce ll s unmodi fied. Stipe in the upper porti on cons t ruc t ed 
simi l arly to the lo~·er portion of the r eceptacle 3nd apothecial flank., at 
approximately midpoint a.nd to the outside 1-2 l ayers of narrow, h)•a l ine 
or li ghtly pigment ed hyphae (often diffi cult t o detect) "''i th th in , lightly 
to int ense l y pigmented and smooth or r a r e l y roughened walls, to the ins i de 
a zone of tex tura prismat ica with the individual cel l s hyaline to li ght 
brown, in the centra l core the hyphae na rrow, pa r alle l to s li ghtly inter
woven; hairs absent. 

FIG. 4 . IJyme'f!Osc:yphu.s fastidiosus
1 

ho lotype ex NYS, freehand drawings, 
x 1,000. A. Median lo ngi tudinal section of an apothecium at approx i mate l y 
midpoint between marg in and s tipe. B. t-tedian longitudi na l section of an 
apothccium through n:~a rgin. C. An ascus with 8 ascospores. D. A b r anching 
paraphys i s. E. 7 ascosporcs drawn afte r discharge f rom ascus. 
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ll<Jbitac: On l eaves of AZt'.us incana , Alnus sp., a nd catkins of Alnuo. 

Etymol099 of the specific epithe t: releva nce t o the fungus uncer t a in . 

1/olot ype : U.S.A. , New Yo rk , Fores t burgh, on fa ll e n pe tio l es of Alnus 
l eaves , Sept . , C. 1·1. Peck s .n. (:O..'YS) . 

Addi tion<ll specimens examined : U.S.A., New York, Ad i r ondack ~Its . , on 
leaves of Alnus sp . , date no t gi ven , C. U. Peck s. n . (NYS); L3brador Lake, 
ne a r Tully, on old over wintered l eaves of Alnus incar.a , 26 Aug 1935, II. 11. 
lihetzc l & \\'. L. White s.n . (CUP 248 17 ex FH) ; lloyd Preserve, f.lc Lean , on 
Alnus i ncana , l eaves on g r ound , 6 Sept 1935 , U. II. Whetzel, 1\' . L. 1\'hite & 
Rogers (Whit e 2042 ox FH). Oregon , Tilly .Ja ne Creek , f.lt . Hood, on dead 
alder l eaves ::md petioles, 26 Au g 1933, J . Kienho l z 1\ 137 (BP I ex Fll). 
CANADA , Quebec , Duchesnay, County Portneu f , on petioles a nd l o"·er midribs 
o f Alnus l eaves . 26 Aug 1938 , H. H. Whetze l s .n . ( FH) ; l ocali t y as previ
ous co ll ec t i on, 24 Au g 1938 , H. H. Whct:e l s. n. (FH). 

Illus tra cions : White, Mycologia 34: 158, fig . 2 ; 166, fig. 9 . 194 2. 
White, Fnrlowi3 1: 153, f ig. 7 . 1943 . Arcndholz, Morpho l og i sch-taxono 
mi sc hc Untersuc hungen a n bla.ttbe"·ohenden Ascomycct cn nus dcr Ordnung de r 
Hc lotia l cs , pl. 15 . fi g . 2 . 1979 . 

NOTES . Helotium j as t idio s um \oJas desc r i bed by Peck from the 
U.S.A . a s occurring on l eaves of Alr.uD. The species does no t 
p roduce a st r oma and i s su r el y re fe rrable to Hyme no ac yphus as 
r eport ed recently by Arendhol z (1979) \·:ho also reported it fo r 
t he first time fro m Eu rope. Stru c tura l l y tl1e sterile t issue 
of the apoth ecium i s s i milar to the common spec i es Hym f'm osay 
phu s caudatus and Hymc noscyphus se l•otinus , while the asco
s pore s hape is l ike that of 11 . s e r o t inus . Dumont & Ca rp e nter 
(1 981) pointed ou t that until re centl y H. se r otinuo wa s gen~ 
era1ly r ega rded as 3 s pecies occu rring on her baceou s stems. 
H m~eve r , t hey have denonstra ted from thei r stud ies of n eotrop 
ical collections that t he s pec ie s is ext r eme l y variable, and 
occur s o n leaves a s we ll as on s tems. They f ur ther reported 
t he a sco spore s to be ( 16 -) 18 -2 3( -30)x3 -3 . 5(-5hm a nd i ndica ted 
that the base of the s tipe generall y sta ins l ight p i nk in Me l 
ze r' s Re a gent, 3 reaction a l so observed i n the ma teri a l stud 
ied he r e. Dennis ( 1964) repor t ed the ascos pore measurements 
for H. ser•otinu s t o be 18-28x3-4~m . ~o.:h i lc Seaver repo rted them 
t o be 4x22-24um & Rehm ( 1893 in 1887 - 1896) fo u nd them to be 
3 0 -36x4-6 ~m. The ascospores studi ed in the present investiga
tion of HeZotium f a c t idiosum were (23 - )26-30x2.S~3.5( ~ 4. S ) ~m 
and \-:oul d thus ap pear to fa I I within the report ed ra ng e for 
hymc nosayp hus se,~otinus , and is a probab l e syno nym o f H. s e l'o
tinu s. 1 have been una b le t o find a t ype of ' H. s eroti nus and 
am thu s fo l lo~o .. :ing the g e nera l ly accep t ed concept a s pre s ented 
by Dennis (1 956 , 196 4). A final decision on the tentative 
synonymy c a n be made only af ter t ype mate r i al is l ocated or a 
neo ty pe designated for H. se r oti nus . 

B. Helotium [ra te rnum Peck, Annua l Rep. New York State ~lu s . 
32: 47. 18 79. 

: Hyme.Mscyphus _f:ra:camus ( Peck) Oenni s , Pcr sooni a 3: 76. 196d . 

NOTE S . Helotium frate rnum v:as origi nall )' de s c r i bed from 
New York S t.a tc a s occurr ing on leaves, and was a cce p t ed by 
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White ( 1942) . Dennis (1964) t r ansfe rred the species to Hymen 
oscb·phus ; Arendho 1 z ( 197 9) did no t treat the species. Duman t 
(1981) redescr i bed and i llustrated the species. He found that 
the species formed a well-defined substrata! stroma , produced 
an ecta l excipulum with hyp hae embedded i n a gelatinous matr ix 
and transferred the species to Poculum (Sc l eroti niaceae). For 
a full description, illustrations and discussion, sec Dumont 
( 1981) 0 

9 . Helo tiu.m immutabil.e Fucke l, Jahrb. Nassa ui schen Vereins 
Naturk. 25-26: 338. 1871. FIG. 5. 

:: Hymenosc:yphus inmutabilis (Fuckcl ) Dennis, Persoonia 3: 76. 1964. 

Apor.hccial morphology - Apo~hecia scattered, arising from l eaf blades , 
short stipitate, ca 1. 0- l.Smm in d i am, to ca O.S-0 . 7Srrun high, when fresh 
fla.t to s lightl )' convex, drying same, rehydra ting flat to s lightl y cupu
late . HyTUeniwn when fr esh white, drying pale yellow, yell o~o· - brown, or 
redd i s h orange, r ehydra ting sli ghtly 1 ighter and pa 1 tid; ma r gin concolor
ous 1dth hymen iwn ; receptacle ~o·hen fresh white, drying pale yellow- ora nge, 
rehydrating light er and concolorous in the l o~o.•er portion with the upper 
porti on of the s tipe; Stipe i n t he upper portion simi tar to receptacle, 
coloration d ifficu l t to observe owing t o small s ize. 

Apothecial a.n.:ttomy - Asci (70 - )80-1 00( - IOS)x(6-)8-9}nn, produced from 
small crozier s, clavate t o c lavate-cylindric, graduall y tapering toward 
t he base and there becomi ng expanded to form a small foot ; wa ll ca l JJm 
wide; pore .J+, Ascospores (7- ) 8-1 0( -12)x2 . S-3.5(-4.5)JJm, generall y bise
ri<ltc, but occasional l y un.iscriate, hyaline, smooth, obovoid to trapezoid 
al , anterior end round or rarely pointed, posterior generally s lightly 
pointed, in outline more or less equilatera l , if inequi l a t era l on l y 
s lightly so a nd not flattened on one side, \to'alls slightl y t hickened, egut
tula t c or l ess common ly with polar guttulate areas (which are general l y 
obscured and difficult to detect) or in youth biguttulatc "'ith guttules 
disnppcaring with age. Pa.raphyses equal to or slight l y exceeding the 
asci, internally hyali ne , branching toward t he base of the asci, septate, 
fi tHorn, becoming slightly expanded at the apex and there 2-3)Jm wide, 
\to'alls thin, smoo th and hyaline. Subhymcnium not well differentia t ed f r om 
t he medullary exc ipu l u111, consi s ting of para ll e l, vertically oriented hy
phae grading i nto medu ll ary cxc i pulwn . ~lcdu llary cxcipulWD .,.;ell deve l
oped~ non-refracti ve, hyaline t o pi gmented light brown , consisting of sep
tate, branched , paralle l or l oosel y t o tightly interwoven hyphae 2-4\Jm 
.,.•ide, the walls thin, non- refractive, hyaline or rare l y pigmented light 
bro\to'J\, and smooth. Ectal excipulum: inner ectal excipu l um poor l y defined 
and djffcrentiated from medulla ry excipulum, entire l ayer non-refractive, 
hyaline to pigmented light brown, consisting of tightly compact, more or 
less parallel , hya line hyphae 2- 3\Jm wide, the \o"a ll s thin , non-refractive, 
hyaline and smooth. Outer ectal excipulum non-refractive, entire layer 
h)•a l i nc to subhyaline, va ri ab l e t o ca 35)Jm brond t oward the margin and the 
same to~o·ard the s tipe, at the intersection of the stipe and the receptacle 
t o the ou t side cor.~po sed of t hin-walled , g lobose ce ll s comprising a well 
developed tex t ura g lobulosa, to the inside the hyphae parallel, above the 
j uncture the isodiametric cells giving way to hyphae originating in the 
s ti pe and extending a lmost perpendicularly or at very hi gh angl es to the 
surf3ee , progressing to~o•ard the marg in the hyphae extend i ng at l o\to'er and 
lo~o·er angles to the surface until at the margin the hyphae para ll e l to the 
s urface of the apothec i um, the individual eel Is with walls thin t o slight-
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ly thickened, hya l ine or rare l y pigmented light bro~TI and smooth . Outer 
coveri ng l ayer as a distinct layer absent , but with an area to the outs i de 
formed of the apical ce ll s of t he hyphae ex t ending at low to high angles 
to t he surface and continuing t o the surface, and t hen becomi ng somewhat 
expanded and frequently large and clavate, these cells hyaline to slight
ly yellow- brown with walls thin to slightly t h ickened and frequently 
roughened . l>b.rgin constructed similarl y to the upper portion of the 
flank, with the indivi dual ce l ls smaller, the apical ce l ls gener a ll y un
DOdified . Ha irs absent on the r eceptac l e and margin. Stipe in the upper 
portion cons tructed simi l ar l y to the lower portion of the r eceptacle, be
low t o the outside the ce ll s globose \dth parallel narro"'· hyphae to the 
inside ; hairs absent. 

Habitat: Leaves o f Populus tremula , P. nigru, Quer-aus pedunculata , 
Que2>cu8 sp. , Ulmus sp. , Robinia p86Udo- acacia. 

Etymology of the speci fi c epithe t: relevance to t he fungus uncerta in. 

Hol o t ype : Germany, Bo ss Pr. Eben bach , ad Populi t:remu.lae folia putrida, 
Fuckel (Fuckcl, Fungi rhenani no. 2388, NY probab l y distributed in He rbier 
Barbey-Boissier no. 1215.). 

Illustcatjons: Dennis, t-lycol. Pap. 62: 93 , fig. 85 . 1956 . h'h ite, Far
lol'o·ia 1: 143, fi g. 3 . 1943. Arendholz, r.lorpho logisch - taxonomische Unter
suchengen an blattbe"'•ohendcn Ascomyce t en aus der Ordnu ng der lle lo tialc s, 
pl. 11, fi gs . Z, 3 . 1979. 

NOTES . According t o White (1943) and Arendho1 z (1979), 
Helo tium i mmutabilo is a widely di s tributed species i n Europe. 
Denni s ( 1964) transferred the spec i es to Hymsnoscyphus , a de
cision with which T agree, and it appea r s most c lose l y related 
to !Jelotium epiphyllum, sinc e both have simil ar structure of 
the sterile t issue of the apothecium; the outermost layers of 
the s ti pe and base of the receptacle are composed of globose 
cells, and the recep tacl e is compos ed of hyphae originating at 
the st i pe and at the base extending almost perpendicu.larly to 
the surface. Further, from the stipe to the margin the hyphae 
extend at progressively lower angles unti l toward the margin 
the hyphae are parallel to the surface. 

I have studied f ew collections of // . immutabile ; but based 
on the shape of the ascospo r es, it appears dist i nct from // . 
epiphy1.1.um . There is over l ap i n the measurement s , H. op i phyl 
lum 12-24x3-Sum (combined measu rement s according to Dennis , 
1956, \Vhite, 1943 and Arendho lz, 1979) and in H. immutabiLe 
the y are said to be 10-13x4-S um . It would appear that asco
s porcn size i s of l i ttle value in separating the se two spe 
cies. I hav e attempted to locate the t ype specimen of Pe z i :;a 
epiphy1.1.a i n the Persoon herba r ium at L, but no apothecia re
main on the l eaf . and all that is pre sent in the typ e are sev
eral apparently unrelated sclerotia, p r obab ly non-Sc l erotinia
ceae. Thu s , a fi nal decision on the correct placement of H. 

FIG. 5. 1/ymer.oscyphus ir.mutabilis , Fuc kel , Fungi rhena ni 2388 ex NY, free
hand dral'o·ings. A. 1-ledian longitudinal sec tion through an apotheci wu shO\\'
ing lower portion of receptacle and margin , x 1,000 , B. An a scus \oo'i t h S 
ascospores , C. 6 asco spores drawn af t er di scharge from ascus , x 1,000. 
D. liabit sketch of an apothecium on t he substrate, x ca SO, 
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epiphyll.um and its relationship \dth H. immutab i 'le can be made 
only after a neotype specimen is designated fo r Pezi;;a epi 
phy1.Z.a, a c hore I am not nol-l' prepared to do. 

10. Helotium Zinderi Whi te, Farlowia 1: 154. 1943. 

NOTES . \'Jhite described llelot ium Z.ind eri from collections 
f rom th e U.S.A. Dennis (1964) did not treat the species, 
while Arendholz (1979) placed H. Zinde 1• i into synonymy with 
Hymenoscyphua cauda tus , a decision \d th "'hich 1 concur . 

Holotype: U.S.A., Tenn. , Chimney TTail, Gr eat Sn~okey ~It s . Na t. Pnrk, 
3200 ft., on fallen leaves, 18 Aug 1939, D. H. Linde r (FH ) . 

11. Helotium midlandense White , Farlowia 1 : 605. 1944. 
F IG. 6. 

Stroma - Substrata!, visible on the frui t s only as blackened areas of 
the substrate; in section the blackened areas composed of an irregular l y 
formed -rind composed of irregular to epidernoi d cel l s in f ace vie~o· , also 
v i sib l e i n cross sect ion of the base of the stipe of the ::tpothecium; not 
known in cu 1 ture. 

Apothecial morphology - Apotheci::t so li tary, gregarious o r occasionall y 
arising in cluster s of 3-7, stip.itate, unknown in f r esh cond it ion, when 
dry ca O.Smm in diam and ca O.Srma high, disc d r ying fl at to s lightly copu
late, rehydrating flat and expanded, liymenium drying shades of yellow t o 
f lesh-color ed, reh)•drating glaSS)'-trans lucent ; maTgin drying 1 ighter t han 
hymenium, rehydrating conco l orous \'l'it h hymen i um; receptacle dr yi ng conco l 
orous ~o· ith the margin, lighter than hymenium, rehydrating glassy-translu
cent and conco lorous with hymen i um; stipe concolorous with r eceptacle i n 
dry and rehydrated cond itions, cy lindrical, s hort , generally less t han 0.5 
mm high and wide, occa sionall y subpapilla t e in appearance . 

Apothtteial anatomy - Asci 8-spored, (40 - )52-58(-65)x(5-)6-7lJm, pro
duced from smal l , replicating croziers, cylindric to slight ly c l avate, 
graduall y taper.i ng toward the base and there becoming s l ightly expanded t o 
f orm a small f oot , ~o·a ll to ca l t~m thick, s li ght!)' enlar ged at the ;;1pex :1nd 
there t o C:l 2\lm thick; pore :1pp:1rentl y J- in ~lelzer ' s Reagent. Ascospores 
(5- )6-8 ( -9) x2-3 )Jm, obliquelr uniseriate, irregularly bi seriate or bi seri
a te throughout~ hyaline, smooth (a fc~o• dc\'o id of pigment possibly lightl y 
punctate), aseptate, obovoid to obp)·l'i for m, ends r ounded or r a rely s li ght
l y point ed , i n outline general l y equilateral, ante r ior end obviousl>' 
broader t han posterior end, occasionally s lightl y inden t ed belo~o· medi an 
point of sporesj guttules generally absent or ra rel y ~o•i th one tiny (ca hHD 
o r less) , transversely posi tioned at the narro\<o'Cst porti on of t he spore 
and appearing a s a sep t um . Paraphyses equal to o r s l ightl y exceeding the 
asci, in t ernally hyaline, branching toward t he base of the asci, septate , 
cy l indrical, generally not becoming expanded at the apex and there 2-3\Jm 
wide, walls thin, smooth, and hyal i ne. Subhymeni um ~o·ell developed , "''ell 

FIG. 6. Hek:J tiwn rrd41.andenoe~ Stevens 59 ex NY , freehand dra~o•ings, 1 JOOO. 
A. Median longitudinal section of an apothecium through margin, 8, Median 
l ongitudina l section of an apothecium through the juncture of r eceptac le 
and stipe. C. An ascus "'' ith 8 ascospores and a paraphysis. 0. 9 asco 
sporcs drQ\<oTI after discharge from ascus . 
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di fferentiated from t he medu llary excipu lum below, hya l ine, t o ca 501Jm 
broad in t he c:.enter , narrower towar d the margin, cons is ting of para ll el to 
s lightl y in t e r woven, vertica l l y i n t e rwoven hyphae, t he ind ividual hyphae 
hyaline, 1.5-3\.lm wide , t he wa ll s thin, hya line and smooth. Medull ar y ex
cipulum poorly developed , obconica l, non- r efractive , hya line , consisting 
of s eptat e, b r anched , l oose l y to t ightl y inten.·oven (to parall e l i n the 
flank) hyphae 2-3(-4)1Jm wide , the ... ·a il s th in , hya line 3nd smoot h. Ectal 
excipulum : inner ectal cxc i pulum well to poorly defined, "''ell-differenti 
a t ed f r om the ou t er ect:l l excipu lum a nd gr ad ing .into the medullary cxcipu
l um , entire layer non-refracti ve, hyaline , I S-201Jm broad toward the margin 
and approx ima t e l y t he S3JnC toward the st.ipe, consisting of parallel t o 
s light ly interwoven, hya line hyphae 2 - 3~m wide, the wa lls t hi n, non- r e
fractive, hyaline and smooth. Outer ectal cxc ipulum non-ge l atin i zed, non
r e fract ive , entire layer hyaline, toward the stipe ca SO~m broad, consist 
ing of la r ge, globose, angula r t o irregu lar ce ll s forming a well defined 
t extura g l obul osa t o angu laris, the i nd i vidua l cel l s (5- )8 -1 2( - 20)1-lm wide, 
the wall s t hin to s l i ght l y t hickened , hyaline and smooth . Outer covering 
layer and hairs absentj progressi ng t owards the ma r g i n the outer ectal ex
cipu lum becomi ng narrower, and grad i ng from a t extura angularis and gl obu
l osa to textura prismatica, the i ndividual ce ll s sma l l er nnd forming more 
and more regu lar rec t angu larly shaped ce ll s until at the mar gin t he la)•er 
composed of a we i I defined tcxtura prismatica, lacking an ou t er coved ng 
layer. tolargin si.ntp le , the brick- shaped cel l s if continuing into margin 
only a short di s t ance and the remai nder s imple and composed of the narro-.· 
cel Js of the inner ectal excipu1um and t he adjo i ning paraphyses, hair s 
a lso absen t in the mar gin. Stipe constructed s imil a r l y to the lo,.•er por
tion of the r eceptac l e, t o the ou t side a zone t o ca 70um broad composed of 
globose to angu la r ce l ls and grading i nto narro"'' • pa r a ll el hyphae in the 
interior of t he s tipe; the i nd i vidual cel l s with walls th i n to s lightly 
t hickened, hya l i ne and smoot h or rarely roughened ; a t t he base rind ce ll s 
visible ; hai r s absent. 

Habi t<l t: Ol d pod s of CZ.editsia triacanthos L. and r eported by White 
(1944) to occur also on petio l es and midvei ns of Quer>cua sp . 

Etymology of the specific epithet: refe r s to the part of the country 
where the fungus was origina lly collected. 

llolotype (not e xamined) : Iowa, Homestead , pods of CZeditaia tl'>iacan
thos , 26 Sept 1931 , G. W. Martin 5186 (FU). 

Illustrations: h'hi t e, F3rl Ol<l'ia 1: 607, figs. 10-13. 1944 . 

Spec.imeJJ examined: Kansas, Lawrence , on pods (? of Gleditsia sp.), 
1890, h'. C. St evens 59 (paratype ex NY). 

NOTES. Wh e n White ( 1944) desc r ibed He Zo tium midlan de ns e , 
he no ted that the stipe to the ou t s id e was c omposed of g lobo se 
to angular cell s, and he il l ust r a ted the ecta l excipu lum as 
fo rm ed o f b r ick-shaped cel l s i n the l ower portion approaching 
the s t ipe. I have exami n ed a paratype collection a nd conclude 
that the majority of the ectal excipulum i s composed of a we ll 
defin ed textura g lobulo s a to angular i s, but that tO\o.'ard the 
ma rgi n th e ti ssu e becomes more organized into a well defined 
t extu ra prisma t ica , and not tO'k'a r d the s t ipe as illust r ated by 
Wh ite. Fu r ther, I have found a we ll developed rind on the 
s ub s tra te i n associat i o n with the a po theci a a nd in sec t i on 
have observed r i nd ce ll s at the base of the s t ipe . I have 
also no ted t ha t the spo r es are re l atively small fo r the Sc lc -
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ot i niaceae and are obovoid to obpyrifor m. Since the s pecies 
produces a su bstrata! s tr oma , it s hould be referred to t he 
Scler otin iaceae. Because ( i ) t he ectal exc i pulum is composed 
of a textura globulosa , (i i ) small pyriform ascospores ar e 
pres ent. and (iii} it occur s on f ruit s , the s pecies is prob
ably best referred t o Ciboro i a . At p re sen t , I am unce rtain of 
spec ies concepts in Cibo Pi a and of the separa tion between Ci 
boria and Moel.Z.e 'I'odiscus; I wi ll n o t make a ne l'.' comb ination 
in Ciboria , but wil l defer ac tion until the spec ies a re be t te r 
knohrn . 

I have observ ed in sev e ra l apo thecia a r a th e r h ig h propor
t ion o f miss hapen and malfor med ascospores, some of whic h pro
duced an apparent septum. I cannot sa tisfactoril y explain the 
pre sence of the i rregularly fo r med ascospor es , nor the occa~ 
siona1 production of a single sep tum. 

~ly observat i ons are t he n diffe r ent from Wh ite's , who did 
not report the pr esence of a s troma and referred it to the 
Leoti aceae ( Hctotium ) . Ke ither Denni s (1964 ) nor Arendholz 
(1979) treat the species. 

12. He Z.otiu m ph y llogs non Relun, Hedwigia 24 : 14. 1885. 
;: Hymenoscyphus phyllogenon (Rchm) Kuntze, Revis . gen . Pl. 3 ( 3) : 485 . 

1898. 

NOTES. lie lo t ium phy llog eno n lo.'as or ig i nally des c r ibed f r om 
Hungary on leaves of "popl ar ." Ku ntze ( 1 898) tran sferred the 
species to Hymeno scyp hus , and the placement there was accep ted 
by Denni s (1964) and by Arendho1z (1979) . I fi nd the type 
collection to be indist i ngui shab l e from H. cauda tu s , following 
the concept of Dumont & Carpenter (1981). They gave the asco
spore me asurement s o f H. ca!4datu s to be ( 1 4 - ) 1 6 - 23( - 26)x4~S 

~h~) ~~~o~·~~~~a!e !~u ;~:e~~!g!~;! 1~~~5!~~~~~. o fw~ i t~h1 i ~~~)non 
gave them as 11- 14x3.8-5vm , Dennis (1956) 14 - 16x4 - 6um, Arend
holz (1979) ll-1 Sx3.5 - 4.5um. 1 find the apothecial s truc t ure 
of the type of H. phytlogeno n indist inguishable f rom H. cau da 
tu s, and conc l ude that they r epr esen t the same species , l<!.'ith 
the ascospor e measu r ement s of the type of H. ph y ll ogo non fall
i ng a t the lower limits o f H. ca udat us and pe rhaps extending 
the l imi t s somewha t lower than pr evious l y r eported by Dumont & 
Carpenter (1 98 1) . 

Holotype: liunga ry: bei Ungerisch~Altenburg (Ungarn ), an fnulcn Pallel
Blattern , Oc t 1883, Linhart (ex FH, Rchm , Ascomyceten 768) . 

13. Helotium phyZ'Lophil um (DesmaziOrcs) Fries , Summa veg. 
Scand . p. 356 . 184 9. 

: Po3i sa phyllophila Oesmazi~res, Ann. , Sc i . Nat . Bot . , S~r . 2, 17: 
98 . 1842; Pl . Crypt ldu Nol'd! FI'a11Ce ~d. l. no . 11 59. 1842 ; 1!<1. 
2. S6r. l. no . 659. 1842. 

:: Hymenoscyphus p~1yllophi lus (Dcsma z i~rcs) Kunt:z.c, Revi s. gen. Pl. 
3 (3): 485 . 1898 . 

NOTES. Pe z i z a p hyl1.ophila was or ig inall y de scribed as oc~ 
curring on l eaves of Acer and Fagus from France and was tran s~ 
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f e rreO to He'Lotium by Fries and to iiymonoseyph us by Kunt :z. e 
( 1898) . It s p l acemen t in Hymenoscy ph us was acc epted by both 
De nni s ( 1 96 4) a nd Ar e nd hol z (1979) . I fi nd th e s t e r i l e tissue 
of t he apothecium of the l ecto t ype spec i men of the species t o 
be indistinguis hab l e from that of H. cau datu s. The apothecia 
of H. phyllophilus we r e originally thought to be smal l er tha n 
those of H. caudatua , but as Dumont & Carpen t er have pojntcd 
out, the apo thec ia of tropical collections arc frequently less 
than lmm i n diameter and those of the type of H. phyl.Zophilus 
wou l d then fa l l within the ra nge o f H. caudatus . 

In the orig ina l desc rip t ion the mea s urement s of t he asco 
spo r es "''e r e not given, but they we re reported to be ! - septa t e. 
Dennis (195 6) r epor ted the ascospor es to be 1 4 - 16x3 . 5- 4 ~m, 
White ( 194 3) gave th em as ll.S -1 Sx3 .2 -4um , a nd Re lun ( 18 93, i n 
1887 - 1896) had them 10 - 1S x 3- 3. 5um . Rehm fu rth e r placed HeLo 
tium phy l lophi Z.um and H. phyllogeno, into synonymy. The only 
difference which I consider note"''orthy between Hymo.noscyphus 
caudatus and H. phytlophiluo is t hat in the la tt er a l l of the 
ascospo re s in the type collection are !-septate, whereas, a s 
pointed out by Dumon t & Carpenter (1981) , in H. caudatus they 
are . onl y rarel y ! -septate . Howeve r, I have noted in othe r 
clearly marked spec ies , s uch as H. r ufocorneus (see Dumon t , 
1981) where for some unexplained rea son all of the ascospores 
in a si ngl e co ll ec tion become !-septa t e. I do not consider 
this then to represent the sing l e criter i on upon which to sep 
arate two species , H. caudatus and H. ph y'L'Loph i'Lu s . Rather, I 
prefer to cons ider them as probable synonyms. 

The r e i s some question as to where the name " Pezi za phyl.l o
phila" wa s actually f ir s t pub li s hed and as to wha t the t ype 
specimen actua lly i s . Desmazi~res (1842) presented a forma l 
desc r iption of the species and a description also appeared on 
the l a bels o f t wo specimens c ited by Oesmaz i ~ r es; " Pl . Cr yp t. 
~d. 1, no. 1159; ~d. 2, no. 659. " As nearly as ca n be deter
mined (Say r e , 1969), fascicles containing these two specimens 
'"e r e i ssued s i multaneous l y. I have been unable t o de termi ne 
if the articl e appeared before t he exsiccati specimens . 

In this regard , White ( 1943) se l ected no. 1159 a s the t ype , 
but indicated that he examined two specimen s , one in th e bound 
set of the exsicca ta a t FH a nd the other from t he Curt is col
l ections . r selec t the port i on deposited i n t he bound ex sic
ca ta as the l ectotype specimen for Pezi s a phyl.l.ophila . 

Lectotype specimetl : Plant es Cryptogames de France, 6d. 1, no. 1159 (ex 
FH, bound se t ) . 

1 4. 1/el.otium tra ,tolucens \Vhite, Farlowia 1: 149. L943. 
F IG. 7. 

FIG. 7 . Hymonoscyphuo transZucens , ho lotype ex H I, freehand dra ~<~• ings, 
x 1, 000. A. ~ledian longitudi na l sec ti on of an apothecium through margin . 
B. Med i an longitudinal section o f an apo thecium through margin. C. An 
ascus with 8 a scospor es . D. A branc hi ng paraphysis. E. 8 3Scospores 
dra"''" a ft e r discharge from ascus. 
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: Hymsnoscyphus tmnslucens (1\'hi te) Arendho I t, ~lorph. - t ax. Untersuch. 
blattbe. Ascomycetcn Hclotiales p . 78. 1979. 

Apothocial morphology - Apothecia tiny , solita_ry t o occasionally gr e
garious, arising from leaf b lades , especially veins of various sizes, with 
a minute Stipe, to ca 0.5m."'l in diam and to ca 0.4mrn high, when fresh disc 
flat, drying and rehydrating same. Hymeni.um pallid to hy3line when fresh, 
drying off-whit e to pale ochraccous, rehydrating lighter, pale flesh-col
ored to off-~o.·hitc; margin concolorous with hymenium when fresh, dry and 
rehydrated; receptacle generally concolorous with the hymenium when fresh, 
dry and rehydrated; stipe, difficult to observe co loration o~o·ing to minute 
s i ze. 

Apothecial anatomy - Asci 8-spored, 80-9Sx9-ll ~m . probably produced 
fron tiny croziers , long cylindric - clavate, gro.dually t apering toward the 
base and there not expanded to form a small foot, ... ·all ca ltJm .,..ide, 
slightly enlarged at t he rounded to subtruncate apex and there 2( -.3) ~m 
thick; pore J+. Ascospores (10-)ll-14(-15)x(3- )4( - S)um , uniscriatc to hi
seriate throughout, hyaline, smooth, ascptate or very r arely !-septate, 
trapezoidal, obovoid, ends rounded or l ess conunonl y slightly pointed, in 
outline generall y equi l ateral, if inequilateral only slightly so and then 
not flattened on one side, anterior end broader than posterior end, fre
quently appearing cguttulate or with two polar guttulate areas generally 
obscure but granular and oily i n composition, walls slightly thickened and 
occasiona ll y to ca lum wide . Paraphyses equal to or slight l y exceeding 
the asci , internally hyaline , branching at the base of the asci and toward 
the middle of the asci, filiform, becoming s li ghtly expanded at the apex 
and there (2-)3-4um wide, walls thin, smooth and hyaline. Subh)'l'lleniura not 
wel l differentiated from the medullary excipu l um, but wi th a tendency of 
the hyphae at the base of the asci to be slightly more compact and narrow
e r than the hyphae in the center of the receptacle. ~ledullary exc ipulum 
poorly developed, obconical , non-refractive, hya l i ne, consisting of sep
tate , branched, more or less parallel to slight l y inter woven hyphae 2- 4 
(-S)um wide, the wa ll s thin, non-refractive, hya l ine and smooth. Ectal 
excipulum : inner ectal excipulum poorly defined and d ifferentiated from 
medu llary excipulum. Outer ecta l excipulum non-refractive, non-ge lati 
nized, entire layer hyaline to subhyaline , ca 1S-201Jm ~o· ide tOlo.'ard the mar
gin and to ca 20-2Sum toward the stipe, consisting predomi nant l y of tex
tura prismatica wit h the individua l hyphae extending parallel to or at low 
to hi gh angles to t he surface of the apothecium and without apically free 
hypha ! tips; the individua l cells frequently co llapsi ng , becoming disori 
ented owing to drying process and tissue t hen appearing to be composed of 
narrow hyphae; individual cell s to.,.•ard the margin S-1 2(-1S)x3-5Jir.l and 12-
22x.3-7um toward t he stipe, the walls thin to slightly thickened a nd ca 1 
1.1m broad, hyaline to l ight brown and smoot h. Outer covering layer pres
ent . but d i fficult t o detect, 1-2 hyphal l ayers and l - 3vm broad, the in
dividual hyphae extending parallel to the surface of the apothecium , over
lapping , terninating before the margin, the individual cells subhyaline, 
the wall s non-refractive, thin, pigmented l ight brown to intense bro.,.11, 
smooth to frequently s l ight l y roughened. Hairs absent. ~targin poorly de
veloped, narrow above, broader below, entire zone hyaline to light br o""'"· 
cons t ruc t ed similarly to the flank below, the i nd ividual cells smaller. 
Stipe i n the upper portion constructed similarly to the lower portion of 
the flanks, not becomi ng noticeably inter.,.·oven in t he center, toward the 
base the individual hyphae becoming disrupted, and frequently l osing hy
pha! orientation, but generally oriented at a high angle to the surface. 
Hairs absent. 



Habitat : Leaves of Acer sp. , QuePCus sp. and Fagus silvatica (fidE 
t\rcndhoh, 1979) . 
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Etymology of the specific epi thce: refers to the co lor of the apot hcci
um in its fr esh condition. 

Holotype : U.S .A., ~tass., swamp at east side of Great Blue llil1, near 
~tilton , on dccnying leaves of Ace1' sp., 11 Nov 1941, D. 11 . Linder, E. V. 
Seeler & W. L. ~'hit e s . n. (FH}. 

Paratype: U.S .A. , f.lass., Stony Brook Reservation, \\'est Tuxbury , fa ll en 
leaves o f Que~cus sp., 11 Nov 1941, W. L. Wh i te s. n . (FH). 

Illustrations: White, Farlot.da 1: 153, fig . 6. 1943 . Arendho l z, 1-!or
phologisch-taxonomische Untersuchungen an blattbewohendcn Ascomyceten aus 
dcr Hel otiales, pl. 10, Hgs. 3, S. 1979 . 

NOTES . In his description of Helotiu..m transZ.ucens, White 
(1943) concluded that this new species was closely related to 
lf e Lo tiu.m ca udatu.m , and I am in agreement ldth this. He'Lotium 
caudatu.m is distinguished from 1/ . transluccne in that the apo
thecia of H. translucens are smal ler than those of H. caudatum 
and the ascospores in H. caudatum are predominantly i nequ ilat
eral and frequently hooked apically; in contrast the spores of 
H . trans'Lucens a r e trapezoidal i n shape and genera l ly equil at
eral. The shape of the ascospores in H. transluceno is sug
gestive of those of H. immuta bile . The s tructure of the apo
thecia in these two species is fundamental ly different. See 
discussion unde r H. immutabile for a compari son of apothecial 
structure. 

The specie s wa s not treated by Dennis (1956, 1964) , but 
accept the placement of H. translucens in Hymenoscyphu.s by 
Arendholz ( 1979) . 
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LIOlENES FXSIOO\TI 
DISTRIIl!JI.'ID BY 1llE UNIVERSITY OF <n.0RA00 

IVSELM, lOJlDER 
FASCIO£S 1-15, 1'1:6. I-@, 1961-1979 

WILLIAM A. IoEBER 

Univ. of Colorado Museun, 
Caqlus Bo< 218, Boulder' ro 00309 

Revisioo of identifications am rotEOClature 
for the first 600 rurbers of LI<l1. EXSIOC. aJIJl is 
provided, and the follo,..ring new carbinations are 
prop:>sed: Cladina galapagosensis, ~~ 1-etero
derm:ia barbifera, H. circinalis, H. stellata ard H. 
verrucifera. Validation is provided for t11e pJbll=' 
cat im of three nBor species distributed in the ex
siccat i : l.ecCD:~ra pseu:lopinguis, L. tex.a:na ard Psora 
cerebrifonni.s. ---- ---

Lichenes Exsiccati, distributed by the University of Colorado Museum 
(stardard <i>breviation LIO!. EXS. CDI.O) begM in 1961 with the distribu
tioo of Fascicle 1 (1-<oo) . The latest fascicle was Fascicle 15 (561-
600), distributed in 1979. Some of the early fascicles """'e distributed 
in 100 sets, but the current ones are reduce::i to 60 sets. The exsiccati 
are offered in exchange to nest of the active lichen herbaria of the 
~rld. A brief notice w-as p..Lblished in Taxon 13:31. 1964, -...herein the 
institutions receiving the ~l~te series \ooE.re listed. The present pa
per provides m al J*Labetical arralgment of the lll..lli:>ers thus far distri
buted, with LqXlated rarenclature atd correcti.ons of identifications up to 
the present """""t. Additional corrections will be welcaned. 

In the follOO~ list, the first na:re given is that under which the 
I'U'I'ber was distributed. \ohen that neme is BlClosed by brackets, this in
dicates that the ~ has been chqed, ard the current n.:rre is preceded 
by .., (=) sign. If the identification has been dlanged, no (=) s ign p<e

cedes the secon::l nane. 
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TAXCN 

Acarospora badiofusca (Nyl.) Th. Fr. 
(A. flava (Bell.) Trev. I -A. chloroJ*lana (Wg.) Ach. 
A. nitida H. Hagn. 
A.Scliieicheri (Ach. ) Mass. 
(Alectoria chal iformis (L.) S. Gray) •Bryoria 

chalybeiformis L. Brodo & Hal;ksw. 

lA. fremllltii 'lUck. I Bryoria tortuosa (~rr.) Rrodo 
& Hal;ksw. 

fA. glabra Jot>t. I Bryoria lanestris (L.) Brodo & 
Hal;ksw. 

A. lata Tayl. 
~ica>s (Ach.) Nyl. 
A. ochrolruca (lbffm.) Mass . 
A. JX>eltii Bystrek 
~ens (L. ) R. H. llol.le ) •PsrudeJ*!el>e pubes-
~ L.) Oloisy 

A. sanrentosa (Ach.) Ach. 
A. smi.thii D.JRietz 
(A. teruis E. D;ill] Bryoria chalybeiformis (L.) Brodo 

& Hal;ksw. 

fAnaptychia barbifera (Nyl.) Trevis. I -Heterodermia 
barbifera cad>. nov. 

lA. circinalis <A. Zlillbr.) W. A. Web. I "'leterodermia 
ClrCU\B.llS carb, nov. 

fA. diademata (Tayl.) Kurok. I -Heterodermia diaden
ata (Tayl.) Awasthi 

A. erinacea (Ach.) Trevis. 
(A. leucanela (L.) Mass. f. verrucifera Kurok. I 

-fieterodermia verruci fer a carb. nov. 
[A. Illllticiliata Kurok. ] =Heterodennia uulticiliata 

Follm. & Redoo 
[Anaptychi• obscurata (Nyl.) Vain.) <tleterodermia 

obscurata (Nyl.) Trevis. 
[A-:sterYata (Vain.) l{urok.) -terodermia stellata 

(vain.) w. A. Web., cad>. nov. 
Anthracotheciun ochraceofliMJII (Nyl.) !oi.Jell . -Arg. 
Anzia angustata (Pers.l !oi.Jell.-Arg. 
A. gregoriana MJell .-Arg. 
A. hypoleuca !oi.Jell.-Arg. 
A. wi.lsonii R.aes. 
Arthonia glebosa 'lUck. 

p~ ~. 

Go lorado 1 
Go lorado 2 
Go lorado 522 
Arizona 416 

l'btway 466 

California 418 

l.yani.ng 431 
ca Lifornia 417 
TaanlrLia 241 
Canada 220 
N. O..i.nea 346 

Canada 219 
l'brway 468 
California 132 
N. O..inea 345 

Go lorado 125 

N. O..inea 379 

Galapagos 504 

Arizona 49 
Joi!xico 47 
Mexico 77 

Galapagos .509 

Olile 489 

Australia 257 

Galapagos 508 
Galapagos 145 
Australia 281 
N. G.Jinea 377 
N. Qlinea 378 
Australia 311 
Go lorado 53 



A. impolita (Ehrh.) llorr. ~Hook. & Sowerby 

A. platyspilea Nyl. 
A. rubella (Fee) Nyl. 
~a halodytes (Nyl.) Am. 

ArthOtheiiun spilanatoides (Nyl.) A. U>lbr .] 
A. galapagoense limeck & Follmann TYPE CXU.. 

Aspicilia alp1na (Sanrerf.) Am. 
A. desertorun (Kremp. ) Mereschk. 
(A. hispida Meresdlk. ] A. desertorun (Kremp.) 

Mereschk. 
(A. tDJtabilis (Ach.) Koerb.] •Pachyospora !llJtabilis 

(Ach.) Mass. 
A. quartzitica II. A. lleb. 1YPE <XJLL. 
A. transbaicalica Oxner 
A. sp. indet. (frutioose nxxlification) 
Bac1d1a albescens (Am.) ?Jwackh. 
B. herrei A. Zdllbr. 
~IKlB (Tayl.) A. Zahlbr. 
llaea!!tces absolutus Hepp in Zollinger 

B. trachypus Nyl. 
B. weberi J. II. Thanson TYPE CXU.. 
~arerican.a Fink ex Hedrick 
Bry;tia tortuosa <Merr.)Brodo & D. ~. 
Buellia CUrtlSll ('1\Jck. ) \1, A. \leb. 
B. f!SYOareolata (Nyl.) lbell.-Arg. 
B. galapagona II. A. lleb. 1YPE <XJLL. 
B. glaziouana (Kr611p.) lbell.-Arg. 
B. rovaoexi.cana B. de Lesd. 
B. oidalea ('fuck.) 'fuck. 
~a (lbffm. ) Mass. 
[B. spuria (Schaer.) Anzi] Incorrect, JX>Ssibly sn 

undescribed taxon. 
B. cf. taltalensis Dodge 
B. tri)ilr.oides Anzi 
B. sp. iodet. 
B. sp. indet. 
B. uillbruckneri Steiner 
Caliciun abietirun Pers . 
[c. h<misP,aericun !b.mrd] =e. a:lequatulun Nyl. 
Csloplaca smabilis A. U>lbr. 
C. arrantiaca (Li~tf.) Th . Fr. 
[C. bracteata (lbffm.) Mass . ] Fulgensia desertorun 

(Tani.n) Poelt, cited specimen! 
[C. ~so)ilthalma Degel.] Detennination doubtful. 
C. c1mamnea (Th. Fr.) Oliv. 

8 7 

California 192 
California 477 
Galapagos 122 
Texas 442 
Ca:nala 515 

Galapagos 113 
l'k>ntana 524 
O:>lora:lo 586 

O:>lora:lo 144 

N. 1'2xico 157 
O:>lora:lo 364 
USSR 595 
california 178 
california 182 
Oregon 419 
Galapagos 121 
N. O..inea 332 
N. O..inea 334 
N. o..inea 335 
N. Q.Jinea 333 
Texas 355 
Canada 579 
lDui.siana 541 
Chile 546 
Galapagos 344 
Galapagos llO 
Arizona 408 
California 88 
Colora:lo 208 

Mexioo 98 
Chile 548 
Colora:lo 587 
Peru 581 
Peru 582 
Arizona 100 
Ida!'o 215 
!ilntana 222 
Arizona 413 
Arizona 403 

O:>lora:lo 134 
N. Mexioo 161 
O:>lora:lo 197 
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C. cladodes (1\Jck.) A. Zahlbr. in Engler 
C. epithallina Lynge -
C. femardeziaru> (A. Zahlbr.) Follm. & Redon 
C. 1-rocheila (OC.) Plagey 
C. microFhyllina (1\Jck.) Hasse 
C. ncdesta (A. Zahlbr.) Firl< 
c.p;;rriiiii (Mass . ) Jatta 
C. stanfordensis H. Magn. 
C. subnit>da (Malme) A. Zahlbr. 
C. trachYF~>Ylla (1\Jck.) A. Zahlbr. 
[Caloplacopsis sulnexicana (B. de Lesd.) B. de Lesd.J 

=CandelLna subuexicana (B. de Lesd.) Poelt 
Candelariella deflexa (~'yl.) A. Zahlbr. 
C. rosulans (!i.Jell.-Arg.) A. Zahlbr. 

C. spraguei (1\Jck.) A. Zahlbr. 
Catillaria griffithii (Sm.) Malme 
C. sp. indet. 
Cavemularia loFhyrea (Ach .) Degel. 
Cetraria cBNKiensis (Raes.) Raes. 
C. cucullata (Bell.) Ach. 
C. delisei (Bory ex Schaer.) Th. Fr. 
c:er:iCetOnJn e>piZ 
C. fend len (Nyl.) 1\Jck. 
(c. fendleri f. coralligera W. A. ;o,b. 1YPE CJJIL. ] 

=C. coralligera (w. A. ;o,b.) Hale 
[C. glauca (L.) Ach.] =Platisma~a glauca (L.) 

W. Culb. & C. Culb. 
C. id.tloensis Essl. 
C. tslandtca (L.) Ach. 

C. pinastri (Scop.) S. Gray 
[c. nchardsonii Hook. in Richards. I -t1asomalea rich-

ardsonii (Hook. iJl RiChards.) l<aernefelt 
C.~ (Wolf.) Poetsch 
C. ttlesu Ach. 
~et. 
Cetrelia chicitae (W. Culb.) W. Culb. & C. Culb. 
Chaerotheca brunneola (Ach . ) 1-\Jell .-Arg. 
Chiodecton effum.un Fee 
C. farinace..m Fee 
C. sp. indet. 
C. sp. tndet. 
Chondropsis semiviridis (F. li.Jell. ~ Nyl. ) Nyl. ~ 

Croob. 

Colora:Jo 160 
Colorado 573 
Otile 'A7 
Colorado 64 

Arizona 412 
Arizona 414 
Minnesota 535 
caLifornia 193 
Texas 446 
Colorado 282 

Arizona 405 
Colorado 398 
Colorado 202 
Colorado 283 
r.olorado 3 
california 179 
Olile 553 
canada 517 
ldM:> 223 
Alaska 42 
Norway 467 
Colorado 217 
Arizona 41J 

Arizona 99 

Colorado 4 
Idaho liXJ 
Colorado 46 
Australia 274 
Colorado 203 

Alaska 54 
Tasna1ia 423 
Alaska 212 
N. GJinea 483 
N. Guinea 315 
Idaho 214 
Galapagos 503 
Galapagos 498 
0\ile 551 
Chile 557 

hlstralia 225 
Australia 570 



Cla:lia aggrega):a (~.) Nyl. 

C. ferdinardii (ltlell.- Arg.) R. Filson 
C. reti\"'ra (Labill.) Nyl. 
(C. ret1pora (Labill.) Nyl.] C. corallaizon R. 

Filson 

C. schizopora (Nyl.) Nyl. 
C. sullivanii (ltlell.-Arg.) W. Martin 
(Cla:lonia alpestris (L.) Rabenh. ] "(;la:lina stellaris 

(Op1Z) Pouzar & Vezda 
[Cla:lonia cariosa (Ach.) Spreng. ] C. robbinaii Evans 
C. ceratofhylla (~.) Spreng. 

, C. chlo,rofhaea (Flk.) Spreng. 
C. coccifera (L.) Wi lld. 
C, coryd>escens Nyl. 
C. eamcyna Leighton 
C. foliacea (!Ws . ) Willd. 
(C. galapagosensis 1\hti] =<:la:lina galapagosensis 

carb. rt:N. 

c.~ Fr. 
C. 111Jltifonnis ~rrill 

C. pertricosa Kreq>. 
C. c f. pityrea (Flk .) Fr. 
[~ R. Sant.] =Cla:lina polia (R. Sant.) ~ 

rov. 
c .~riuscula (Del. ~ I>.Jby) Nyl. 

C. solitaria H. Magn. 
[c. •'!!"""'•• (Scop . ) lbf&n.] c. dilleniana Flk. ~ 

J . w. Thanson 
[C. subtenuis (des Abb.) Evans] ooC la:lina subteruis 

(des Abb.) Hale & w. UJlb. 
C. sulfhurina (Michx. ) Fr. 
C. verticilla):a (lbf&n. ) Schaer . 
C. vulcanica Zoll. in Hasskarl 
[C . xanthocla:la !i.Jell.-Arg.] C. capitellata (Tayl.) 

Bab. 
C. zopfii Vain. 
CoelocaJlon aculeatuo (Schreb . ) Gyel. 

[C. a.J.Straliense ran. rW .] Cetraria a.J.Straliense 
Kaernefe lt TYPE aiL. 

Coenogoniuo i.nple>o.n Ny l. 
CollBM cristatllll (L.) G. H. Web. ~Wiggers 
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Nepal 148 
Australia 238 
Galapagos 497 
Australia 571 
Australia 254 

Australia 237 
Australia 255 
Australia 266 
Tasnania 227 

Alaska 44 
Kansas 63 

Ga lapagos 502 
Galapagos 139 
N. Qllnca 314 
N. Qllnea 312 
Colorado 531 
Dennark 593 

Galapagos 105 
Alabana 285 
Colora:lo 5 
N. Mexico 433 
Austcalia 267 
Australia 366 

Galapagos 106 
Australia 359 
Chile 534 
N. OJinea 342 

N. UJinea 313 

Kansas 52 
Montana 527 
.austral ia 250 
N. QJinea 320 

Australia 258. 
Dennark 592 
Colorado 574 
Canada 166 

klstralia 454 
Tasmania 306 
Colorado 340 
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C. durietzii Degel. 
C. le.!COC!IIJlUillbok · _!: & Tayl. 
C. polyc~ Hoffm. 
Conotrena urceolatun (Ach.) 1\Jc:k. 
[Cora pavonia (Sw.) Fr.] "{)ictyonema IIDntarum (Sw.) 

Marro. ex Follm. 
[Cornicula"ria aculeata (Schreb.) Ach.] oCoelocaul£1l 

aculeatun (Schreb.) Gyel. 
[C~ca (1\Jc:k.) l>.JRietz] =Coelocaulon cali

fornic:un (1\Jc:k.) !lowe f. 
c.TiOiiiiOerica (Qmn. ) IXiitietz 
[CyJt~eliopsis bolanderi (1\Jc:k.) Vain.] ='lllelaura 

m!IDID&un (Hepp in Hartung) Mass. The collection 
is mixed, cont&ning also T. santessonii L. Tibell 

CyJ;helillll inquinans (!D. ) Trev. 
Cystooole.Ja ebeneus (Dillwyn) Thwaites 
Dactylina madreporiformis (Ach.) 1\u:k. 

Ilarbishirella gracillima (Kr""".) A. Zahlbr. 
DeOOrogrBJiu. le.JCOjfl8e& (1\Jc:k.) Darb. 

D. minor Darb. 
~t\!"( leptofhyllun (Ach.) Vain. 
D. uo.matun L.) Mam 
D. plud>euo B. de Lesd. 
D. ret1culat1D H. Magn. 
D. rivulor~D <Am.) Dalla Torre & Sarnth. 
D. tuc:kermanii (Rav. ex 1-bnt.) A. z.hlbr. 
D. vellereun Zschscke-
Dictyonema iffiiciru:n M:Jnt. 
D. sericeun sw.) Berl<. 
Diploicea canescens (Dicks.) Mass. 
oiploschistes ocellatus (Vill . ) Norm. 
[o. scruposus (Schreb.) Norm. ] D. cf. c:madensis 

Raes. 
Dirin.a catalinariae Hasse 
D. herrei A. Zahlbr. 
D.liiiiltiita Ny l. 
Iblichocar[)JS chilensis R. Sant. 
~ pulvioatun Th. Fr. 
~. pus1llun He:lw. 

Fnterografba atacSDenBis Dodge 
[Enterogr<qila atacmensis I:bdge] Roc:cellioa olivacea 

Follm. 
Efhebe laoata (L.) Vain. 
Everma prunastri (L.) Ach . 

Australia 438 
Australia 253 

Chlorado 392 
W. Virginia 464 

Galapagos 107 

Chlorado 

Oregon 130 
Oregon 128 

Mexico 75 
Chlorado 204 
Colorado 491 
Chlorado 7 
Colorado 210 
Otile 554 
Mexico 83 
Mexico 493 
Galif. 177 
\5SR 598 
Arizooa 8 
Chlorado 391 
Oregon 209 
Colorado 394 
Arizooa 95 
1.5SR 596 
N. G.J inea 361 
N. GJinea 362 
California 184 
Jo2xico 578 

Colorado 9 
Mexico 76 
Galapagos 367 
Olile 549 
<hile 560 
Colorado 291 
Colorado 10 
Colorado 429 
Peru 583 

Olile 555 
Chlorado 59 
california 187 



EVerniastrun neocirrhatun (Hale & V. Wirth) Hale 
E. vexans Hale 
~ia scmra (Pers.) 1-\Jell.-Arg. 
Gra;ius caes1ella Vain. 
G. striatula tACh.) Spreng. 
GyrostCX!UII scy?tuliferun (Ach.) Nyl. 
Haematcmna balangtonu Mass. 
H. subp.miceun (M>ell.-Arg. ) 8 . de Lesd. 
Heppia lutosa (kh. ) Ny l. 
Heterodea 11\Jelleri (Haope) Nyl. 
Heterodermia leucanelos (L.) Poelt 
(Hubbsia lll!bricoides W. A. Web. 1YPE mu..] 

•Re1nkella cahfomica Raes. 
Hy<lrothyria venosa Russe 11 
Hypogyunia billardieri Qobnt.) R. Filson 
H. krogii Ollssoo 
~is (Pers . ) Krog 
H. trurdata (Nyl.) Rassadina 
~icaKrog 
H. fhysodes (L.) Nyl. 
IC!lldoP,ila ericetorun (L. ) A. Z!t>lbr. 
Ingadena puldlernma Darb. 
Koerberia biformis Mass. 
Lasallia ~lvanica (Hoffm.) Llaro 
L. f""tul8tatL.) Mereschk. ssp. paJ>.Jlosa (kh.) 

W. A. Web. 

I..ecanactis califomica 1\Jck. 
L. cf. myriadea (Feel A. Z!t>lbr. 
L. (subg. Bactrospor a) sp. in:!et. 
(Lecanora ariZOIUca (1\Jck.) W. A. Web.] ~ 

dilD arizonicun (1\lck.) 1\Jck. 
L. badia (Hoffrn.) Ach . 
l'L.liOii-.deri 1\Jck.] L. fhryganitis 1\lck. 
[L. cancriformis (Hoffrn.) Vain.] L·. caesiorubella 

Ach. ssp. IIErrillii Imsh. & Brodo 
L. carp>nea (L.) Vain. 
L. dlLarotera Nyl. 
L. christoi w. A. Web. 1YPE mu.. 
L. confusa Alnborn 
~a (Ach.) Nyl.] Incorrect, but ro alter-

native identificatioo available. 
[L. conizaeoides Nyl. ex Craib.] L. confusa Alnb. 
L. coquillbensis A. Z!t>lbr. 
L. frustulosa (Dicks.) Ach. 
L. garovaglii (Koerb.) A. Z!t>lbr. (Disregard com

ments) 
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Mexico 487 
Galapagos 499 
U>SR 000 
Galapagos 480 
Galapagos 142 
Louisiana 542 
New Zealllld 296 
Texas 11 
Iowa '197 
Australia 172 
Mexico 577 

Mexico 85 
california 293 
.australia 382 
N. carolina 5'19 
.OUStralia 351 
Australia 385 
O>lorado 572 
O>lorado 133 
O>lorado 164 
Otile 558 
Arizona 12 
O>lorado 13 

Texas 14 
O>lorado 15 
california 194 
Olile 550 
california 456 

N. Mexico 16 
lbntana 523 
california 165 

california 181 
california !83 
O>lorado 200 
O>lorado 458 
Oregm 420 

Galapagos 138 
california 180 
Olile 552 
O>lorado 17 

O>lorado 118 
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[L. cf. glabrata (Ach.) Ha!mel Probably incorrect 
but ro alternative tla1'e available. 

[L. lentigera (G. lol:!b.) Ach. I =Squanarina lentigera 
(G. Web.) Poelt 

[L. marginalis Hassel -Rhizoplaca marginalia (Hasse) 
W. A. Web. 

[L. 1!"elanojhthalma Ran. I -Rhizoplaca trelanojhthalma 
(Ran.) Lwckert & Poelt 

L. rellea W. A. Web. 1'1PE roLL. 
[L. peltata (Ran.) Steo:l. I ~izoplaca peltata (Ran. ) 

Lwckert & Poe It 

L. jhryganitis Tuck. 
L. pinguis Tuck. 
~pa (Elu:h.) Raberh. 
L. pringlei M. !.arb 
L. pswdopinguis w. A. Web. sp. rov. 1'IPE (X)LL. 
[L. rubina (vill.) Ach.) ~~ chryooleuca 
~oisy 
~ (Schrad. ) A. ZBhlbr. 
L. texana W. A. Web., sp. nov. TYPE a::>lL. 
~i H. Hagn.~ r<MXneXicana B. de Lesd. 

ex II. Hagn. 
L.-;-stirps varia (Ehrh . ) Ach. 
Lec'dea asp,dula l(remp. 
[L. atrobrumea (Ran.) Schaer.) L. leucothallina 

Am. 
L. berengeriana (Mass.) Th. Fr. 

[L. cinnabarina Sanrerf. I Protoblasten.ia russula 
(Ach.) Raes . 

[Lecidea decipiens Ach. I =Psora decipiens Hoffm. 
(Ignore the incorrect synon~ en the label) 

L. dolodes Nyl. ex Hasse 
L. elabens Fr. -
L. elata Schaer. 
~ii Ach. in Liljebl.l =Hypoce.-anyce friesii 

(Ach. in LiljebD G. Schneider 
[L . icterica (Hoot.) Tayl. I =Psora icterica (!ol>nt.) 

Muell.-Arg. 
L. insularis Nyl. 
L. leucothallina Am. 
L. l.i.nnsa Ach . 
lL."liindella Tuck. I ..Pscra luridella (Tuck.) Fink 
~llegel. 

Texas 436 

Colorado 18 

california 126 

Colorado 368 
l.yomi.ng 430 
California 462 

Colorado 119 
Colorado 4f:/J 
California 475 
!\!xi co 87 
Colorado S21 
Colorado 135 
Cslapagoe 5(X) 

Colorado 19 
Colorado 39S 
Texas 4Sl 

Colorado 20 
Colorado 563 
Australia 273 

Colorado ISS 
Colorado 21 
Oregcn 428 

Australia 259 

Colorado 22 
California 478 
Australia 277 
Colorado 481 

hlstralia 272 

N. !t!xico 435 
l-l>ntana 141 
!ol>ntana S25 
N. Qainea S67 
Colorado 482 
Colorado 424 



[L. novanexicana (B. de Lesd.) W. A. ~. ex R. An:ler
sonl •Psora nipponica (A. Zah lbr. ) G. SChneider 

L. nylm:!en tAilZi) Th. Fr. 
[L. quadricolor (Dicks.) Borr. I =L . granulosa 

(lk>ffin. ) Ach. 
[L. rubifomri.s (Witllenb. ex Ach.) Ach. I Psora tuck

ermanii R. Anderson ex~ Schneider, invalid . ro 
Latin description. -

[L. rubifomri.s (Wahlenb. ex Ach.) Ach. I Psora cere
briformi.s W. A. Web. , sP. nov. 
[L~a (1\Jck.) Nyl.] =Psorula rufcnigra 

(Thck.) G. Schneider 

[L. symnicta (Ach.) Ach. I Lecarora cadubri31! (Mass .) 
Hedlun:l 

[L. texana W. A. ~.I =Xanthopsora texana (W. A. 
Web.) G. Schneider & W. A. ~. 1YPE CIJLL. 

[L. wallrothii Fll<. ex Spreng. I -Trapeliopsis wall
rothii (Flk. ex Spreng.) H. Hertel & G. Schneider 

LecideiTa etaeO(i;"rana (Ach.) Haszl. 
I Leproca.Jlon albicans (Th . Fr. ) Ny l. ~ Hue I =Lep

rocaulon graci lescens M. LMb & Ward 

L. arbuscula (Nyl.) Nyl. ex Hue 
[L. microscopicun (Vill. )Gans ex D. llawks>l. I 

L. tenellun huck.) Nyl. -
Leprocaulon tenellun (Thck .) Nyl. 
leptog1.u:n brebissonii ~t . in Webb 
L. burnetiae Dodge var. hirsutun (Sierk) P. M. Joerg. 
L. cyanescens (Ach.) Koerb. 
L. denticulatun Nyl. 
[L. foveolatun Nyl. I L. punctulatun Nyl. 

[L. furfuraceun (Harm.) Sierk] L. papillosun (B. de 
Lesd . ) Dodge 

L. hypotrach~ Muell- Arg. 
L. javanicun l'bnt . & v. d. Bosch) Mont. 
L . lichenoides (L.) A. Zahlbr. 

L. millegr.;., Sierk 

L. rroluccarun (Pers. in Gaud.) Vain. 
L. phyllocarpun (Pers-:1 M:>nt. 
L. rugosun Sierk 
~lpina (L. ) Hue 
L. vulpina (L.) Hue f. californica (Lev.) W. A. Web. 
iTciii'iiBCoflfinis (O. F. 11.tell.) C. A. Agardh 
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Idaho 224 
Minnesota 536 

Arizona 103 

Colorado 23 

Colorado 24 

Colorado 124 
Texas 450 

Colorado 81 

Texas 448 

California 127 
Colorado 520 

Arizona 25 
Colorado 26 
N. OJinea 290 

Galapagos 496 
Peru 584 
Australia 317 
Colorado 486 
Galapagos 506 
<blorado 78 
Mexico 56 
Galapagos 505 

Arizona <l6 
Australia 388 
N. Q.ainea 295 
Colorado 50 
Oregon 421 
Arizona 97 
Ari:r.ona 159 
N. Qrinea 381 
1-i!xi.co 55 
Arizona 102 
California 512 
Nevada 120 
Tasnania 234 
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L. tasnani.ca Henssen 
Lobaria hallii 1\lck. 
L. retigera (Bory) Trevis . 
[L. sttctaeformis (Schaer.) Trevis.) L. discolor 

(Bory in Del.) lile 
Lopadil.lll -peziz.oideun (Ach.) Koerb. 
Maronella lan.cina Steiner 1.S01YPES 
Hastodia tessellata a1ct. (See Brode, The Bryologist 

79:396-398 . 1977, for rcrrenclatural discussioo) 
Melanaria nelarospora (Nyl.) Erichsen 
[Menegazzia aeneofusca <ttJell. -Arg.) R. Sant.) 

M. rothofagt P. Janes ined . 
M. pertusa (Schrank) Ste-r,;-
~grata Fr . ) Hedlurd 
Microtheha l!llCula Koerb. 
Mycoglaena myricae (Nyl.) R. C. Harris 
Neojilyllis uelacarpa (F. Wils.) F. Wits. 

G. Schne1der mlll.ntains this over Yoshinura' s 
placenent in ~~ 

Ner;hrana arcticllill'L."fTorss. 
N. alStrale A. Richard 
N. cellulOSl.lll (Sm. ex Ach .) Ach . 
N. helveti cun Ach. 
N. resuptnatun (L.) Ach . 
(Nefht'OOX)psis californica Gyel.) -cetraria orbata 

(Nyt.) Firi< 
Neuropogon acrouelanus (Stirt.) M. J.arb 
N. sulfhureus (Koenig) Hellb. 
Nonnandina pulchella (Barr. ) Ny l. 
Ocellularia alba (Fee) ltlell.-Arg. 
Ochrolechia grimniae Lynge 
O.upsaliensis (L.) Mass. 
Onj:halana kansana 1\lck. Determinatioo doubtful. 
Opegrafha saxicola Ach. 
Pamaria leucopu.ea (Vml) P. M. Joerg. 
(P. nigrata ltlell . -Arg.) Possibly P. tavaresi i P. M. 

Joerg., cf. Opera Bot. 45:70. 1978. 
P. peziz.oideS (G. Web.) Trevis. 
Parathelu.tn sp. i.rdet . 
[Parnelia bostrzes A. Zahlbr .I -~~ypotrachyna 

bostrychocles . Zohlbr.) Hale 
(P. nrata (L.) Ach.) •Pseudoparmelia caperata 

(L. Hale 
(P. chiricmuensis R. Anderson & w. A. Web. ) 

-Neofusceha chiricmuensis (R. Anderson & w. A. 
Web.) Essl. 

Tasmania 393 
Oregoo 401 
India 149 

N. GJinea 347 
Idmo 221 
Austria 588 

Alaska 27 
Olile 545 

Australia 232 
N. Qllnea 384 
Colorado 73 
Ariz.ooa 67 
Colorado 519 

Australia 246 
Alaska 43 
Tas:na:nia 569 
Australia 239 
OJ lorado 28 
Alaska 170 

california 129 
Tasmania 247 
Spitzbergen 591 
hlstralia 276 
Australia 352 
Spitzbergen 590 
Colorado 57 
OJ lorado 173 
california 198 
U5SR 599 

Australia 386 
Colorado 396 
Chile 556 

N. GJinea 376 

hlstralia 270 

Arizooa 91 
Texas 444 



[P. conspersa (kh.) Ach . ) Xanthoparn2lia chloro
chroa tfuck. ) Hale 

[P-:-dichotana 1'\Jell. - Arg.) •Xanthopann:lia dicho
tana (ltJell. Arg. ) Hale 

[P:ci<ini.nicana Vain.) =P8I11Dtrema dani.nicana (Vain. ) 
Hale 

[P. elegantula (A. Zahlbr.) Szatala) ~lanelia 
elegantula CA. Za'llbr. ) Essl. 

[P. endosulJhurea (IliUm.) Hale) =PBrtiDtrema eOOo
sulJilure.m (Rillm. ) Hale 

[P. exasperatula Nyl.) -lanelia exasperatula 
(Nyl.) Essl. 

[P. furfuracea (L. ) Ach.) Pseudevernia intenaa 
(Nyl.) Hale & w. O...lb. 

[P. galbina Ach.) ~PIIIlll!lina galbina (Ach. ) Hale 
[P. 1s1d1otyla Nyl.] Neofusceha loxodes (Nyl.) 

Essl. 
[P. """""""'cana Gyel. ) =Xanthoparmelia """""""'cana 

(Gyel.) Hale 
[P . perlata Obis . ) Ach . ) =Pannotrana perlatun 

(Ibis. ) Hale 
[P . Jhysodes (L.) Ach. I =Hypogynnia Jhysodes (L. ) 

Nyl. 
P. praesignis Nyl. 
P. psaldotenuirima Gyel. 
[~ (Schreb.) Ach.) -Neofuscelia J>Jlla (Ach.) 

Essl. 
[P. J>Jlvinata Fee] =Hypotrachyna J>Jlvinata (Fee) 

Hale 
[P . rewluta Flk.] =Hypotrachyna revoluta (Flk.) 

Hale 
[P . rutidota li:xlk. f. & Tayl. I =Pseudoparn2lia 

rutidota (li:xlk. C & Tayl.) Hal e 
P .sax:iitilis (L. ) ACh . 
[P. saximmtana R. Anderson & W. A. w.b . I TYPE 

CXLL. ~lanelia substygia (R. Anderson & W. A. 
w.b.) Essl. 

P. signifera Nyl. 
P. subalbicans Stirt . 
[P . subcnmta Nyl. J 2 P8I111>t rema subt inctorillll 

(Nyl.) Hale 
P . subrudecta Nyl. 
[P. substrigosa Hale~ W. A. w.b. ] =Xanthoparn2lia 

substrigosa (Hale in W. A. w.b.) Hale 
{P. Sll>t inctoria A. Zahlbr . ] =Parrmtrema subtinc
~(A. Za'llbr. ) Hale 
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Wyoni.ng 29 

Australia 322 

Galapagos 136 

Colorado 207 

Inninica 336 

Co lorado 154 

Texas 30 
Australia 2M 

Cb lorado 153 

Arizona 4fJ. 

Australia 279 

Cblorado 68 
N. JoExico 156 
Australia 365 

Australia 271 

Arizona 101 

Cblorado 463 

Austral i a 268 
Colorado 538 

Cblorado 41 
Australia 251 
h..tstralia 280 

D:lmi.nica 339 
Australia 349 

Austra l ia 338 

Australia 278 
Arizona 410 
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[P. taractica 1<rEJr1>. ] =xanthop.ar1J2lia taractica 
(T{r~.) Hale 

(P . tinctorun Nyl.) =Panrotrema tinctonm (Nyl.) 
Hale 

[P. ulcerosa A. ~lbr. I =Xanthopanrelia ulcerosa 
(A. ~lbr.) Hale 

[P. ulorhyllodes (Vain.) Sav.] •P. soredica Nyl. 
[P. weberi Hale] =xanthopanrel ia weberi (Hale) Hale 
~ica (Gyel.) Hale] =Xanthoparmelia ~ 

mi.ngica Gye l. ) Hale 
PaliiieiTOpSis aleurites <Ach.) Nyl. 
P. placorodia (Ach. ) Ny 1. 

Peccania sp. irdet. 
Peltigera arhthosa (L.) Willd . 
Peltigera dolichorhiza (Nyl.) Nyl. 

P. horizontal is (lluds.) ~· 

P. horizontalis (lluds. ) ~· f. zopfii (Gyel.) 
J. W. Thanson 

P. polydactyla (Neck.) lloffm. 

[P . scabrosa Th. Fr.] P. sp . nov. Vitikainen ined. 
P. venosa (L. ) Willd. 
PeUuiaC"ylindric.a Wetrrore 
P. obscurans (Nyl.) Gyel. var. deserticola 

<A. ~lbr.) Wetrrore 
Pertusaria califomica Oibben 
P. sa:x:uoontana WeD'nJre 
P. xanthodes !-\Jell. -Arg. 
Pertusaria (Subg. Lecanorastrunl sp. indet. 
~ina tridacna W. A. Web~ ined. I 

P. isidiosa Vain. A. Z&l lbr . , det. Nakanishi. 
Phaeograrhis exaltata (l-bnt. & v. d. Bosch) 1-\Jell. -

Arg. 
P. sp. irriet. 
Phylliso.m denangeoni.i (}bug.) Nyl. 
Physcia adscendens (Th. Fr.) Oliv. ~· Bitt. 
(P . aegtalita (Ach. ) Nyl. I Dirinar"ia subconfluens 

Nasthi, cited specimen. 
P. caesia (lbffm.) HarqJe Identificatioo incorrect 1 

b..tt no alternat i ve available. 
P. callosa Nyl. 
P.dUpiTCO"rticata W. A. Web. & J . W. Thamon TYPE 

Clli.. 

Arizona 409 

Galapagos 114 

Venezuela 469 
<hlorado 213 
Arizona 415 

Wyaning 465 
Arizona 406 
<hlorado 31 
Arizona 65 
Mexia> 576 
<hlorado 32 
Australia 245 
N. GJinea 321 
<hlorado 71 
N. G.Jinea 319 

<hlorado 4&5 
Alaska 171 
Oregon 422 
<hlorado 484 
<hlorado 33 
Georgia 402 

Ari?.ona 397 
california 473 
<hlorado 459 
louisiana 539 
Tasmania 479 

N. GJinea 390 

Mexioo 74 
Galapagos 514 
<hlorado 45 
<hlorado 152 

Postralis 242 

h.Lstralia 269 
<hlorado fiJ 

calif. 476 



[P. pulverulenta (Schreb.) ~ f. coralloidea Suza 
.iE_ Nadv. J Al:1conia sp. indet . 

[P. setosa (Ach~ Nyl.l P. hispidula (Ach.) Frey 
[P . setosa (Ach. ) Nyl. I Identificat1m incorrect. 
P~is (L. ) Nyl. 
P . tribacoides Nyl. 
P. v1tii Nadv. 
PhySOOilla detersa (Nyl.) Poelt 
P. =igena (Ach. ) Poe lt 
Physma byrsin.m (Ach.) !i.Jell.-Arg. 
Pi lo;horon robustuo Th. Fr. 
Placynthiuo nigrun (lllds. ) S. Gray 
Platianatia s teoo!hylla ('lUck. ) W. O..lb. & C. O..lb. 
Polychidio.rn DUScicola (s..) S. Gray 

Porina epi!i>ylla Fee 

P. rubentior (Stirt. ) !ollell. - Arg. 
P. sp. mlet . 
Pseudoc:yt:tlellaria argyracea ( De 1. ) Vai n. 
P. australiensis H. Magn. 
(P. durville1 (Del.) Vain.] P. hirta (G. Fors t , ) 

D. Gall. & P. Janes - --
[P. freycinetii (Del.) HalnEI I dentificatioo dubi ous. 

P , gilva (Ach. ) HalnE 
P. glabra (lbol<. f. & Tayl.) Dodge 
~sa (lbok-:- .!_. & Tayl.) Vain. 
P. neglect a (!ollell.-Arg.) H. Hagn. 
(P. orygnaea (Ach . ) HalnE] P. hirta (G. Forst.) 

D. Gall. & P. Jares 
P. sp. indet. 
P. rainierensis Imsha.zg 
Psorcma soccatun R. Br. in Croob. 
P. s!hinctrinuo ~'l:lnt.) Nyl. 
Psorotichia mi.ruta H. Magn. 
P. sp. 1ndet. 
Pyrenotricho.rn splitger!>eri tomt. 
Py'rerula cerina Eschw. 
P. nitidella (Flk. ex Schaer . ) !i.Jell.-Arg. 

var. maculata R. C. Harris 'IYPE <DU.. . 
~ne pringlei lmlhoog 

Rallalina ceruchis (Ach , ) DeNot.] '"llesmazieria 
ceruchis (Ach . ) Trevis . 

[R-:cciiiieOides Nyl. I =Desnazieria coobeoides (Nyl.) 
Follm. & 1\Jneck 

R. canplanata (S.. ~ Ach.) Ach . 
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N. Mexico 158 
Arizona 93 
Australia 252 
<blorado 2)1 

Louisiana 437 
Gemmy 589 
<blor<do 399 
<blorado 341 
N. Guinea 363 
Alaska 34 
Chio 457 
canada 516 
<blor<do 58 
<blor<do 490 
Cocos I. 143 
hlstralia 370 
Cocoa I. 143 
Chile 561 
Aust ralia 307 
Australia 318 

Tasnwnia 383 
Australia 389 
Tasm!alia 387 
N. o..ri.nea 373 
Ta.sualla 310 
Tasmania 308 
h.tstralia 372 

Tasmania 264 
Australia 565 
Washington 123 
Australia 461 
Tasua1ia 256 
Color <do 196 
Texas 449 
t.ouis i Bl'\9 286 
Galapagos 146 

Texas 443 
Galapagos lll 

Mexico 79 

Mexico 89 
Galapagos 147 
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R. farinacea (L.) Ach. 

R. fraxinea (L.) Ach. Identification doubtful. 
R. geniculata lbok. !:_ & Tayl. var. C<l!p8Cta lt.lell.

Arg. 
[R. hanalea Ach.] • Desmazieria hanalea (Ach.) Mont. 

R. javanica Nyl. 
R. linearis (9..1.) Ach . 
R. trenziesii Tayl., non 'lUck. 
R. pac~fica As.:tlina -
R. peruviana Ach. 
R. sinensis Jatta 
R. sorechantha Nyl. 

R. subleryocftja Runde! & Bowler 
R. usnea L . !hie f. ------ --
[Ranalcxliun succulentun (R. Br.) Nyl.] Arctania 

frut1.cosa Henssen & Weber. sp. oov. i~ 
Reirli<eiTSTirellina Darb . 
R. parishii Hasse 
Rh1.zoCarpon macrosponm Raes. 
Rinodina applanata H, Magn. 
[R. archaea (Ach.) Vain. <m. Ma!nl'!] Sleard questions 

the ident ification. -

R. calculiformis W. A. Web. TYPE OXL. 
R. coloraduna H. Magn. 
R. marysvi !lens is H. Magn. 
[R. oreina (Ach.) Mass.] =Oilrelaena oreina (Ach.) 
~ 
[R. radiata (lUck. ) 1\.Jck. I =Oilrelaena radiata (1\.Jck.) 

Hale o W. O..lb. 
R. turfacea (Wahlenb.) Koerb. 
Roccella babingtonii Mont. 

R. finbriata Darb. 

R. fucoides (Dicks.) Vain. 
R. portentosa Darb. 
[R. portentosa Darb.] R. galapagoensis Follrn. TYPE 

ax.L. 

Roccellaria IIXlllis (~) A. Zahlbr. 

Rocce 11 ina con::l.ensata Darb. 

Galapagos 168 
california 186 
Australia 348 

Tasmania 350 
Mexico 82 
California 185 
N. Glines 343 
Galapagos 167 
Mexico 511 
fbi l ippines 533 
Galapagos 510 
N. Mexico 434 
Galapagos 137 
Galapagos 169 
Mexico 564 
Panana 90 
Galapagos 115 

Tasmania 452 
Peru 580 
California 176 
Colorado 518 
lo.Jisiana 540 

California 199 
California 206 
Mexico 94 
Colorado 537 
California 474 

Colorado 35 

California 189 
Colorado 292 
Mexico 80 
Galapagos 109 
Mexico 84 
Mexico 86 
Italy 594 
Chile 492 

Galapagos 112 
Galapagos 117 
Chile 559 
Peru 585 
Chile 544 



[R. lutosa Fo l lm.] Roccellina l uteola Follm. 
~clavus (Ran.) Kr""l'. 
S. regularis Koerb. 
Sdtisma.tcmna cupresslltl Herre 
Schisto}iloron tenue Stirt. 
Schizopelte califomica Th. Fr. 
Sifhula coriacea Tayl. ~ Nyl. 

SiJi;lula fragilis (Hool<. .E: & Tayl.) J. M.Irray, ran. 
rud. 

s.---.s;.- indet.? 
Speerschne1dera euploca (lUck.) Trevi.s . 
SJi;>aerofhorus trelarocarpus (~.) DC. 
S. tener Laur. 
SpOraStatia testu:linea (Acid Mass. 
Staurothele clopima (Wmlenb. ~ Ach.) Th. Fr. 
Stereoca.llon glareosU11 (Sav.) H. Magn. 

S. leptoeauloides M. tam TYPE OOLL. 
S. massartiarun !be 

[S. mi.croc:arp.m1 M.Iell .-Arg.] S. weberi M. tam, 
TYPE CIXL. 

s. myriocarp..m Th. Fr. 
[Stereoca..lon piliferuo Th. Fr.] misspelling fur 

S. piluliferuo Th. Fr. 
S. pseudanassartiarun M. tam ~ Frey 

S. r!lllllosun (~.) Raeusch var. rudatU11 (M.Iell.-Arg.) 
M.Iell. -Arg. 

S. rivulorun H. Magn. 

S. staufferi M. tam ex Frey 
S. virgatum Ach . ex Spreng. 
Sticta !r>schiana ~tint. & v. d. Bosch ex Jun#. 
s. fili.x (~.) Nyl. 
"S:IP"seudocyphellaria] cf. fragillima Bab. ~ Hool<., 

sensu A. Zlillbr. 
s .f\ili8ioosa (Dicka . ) Ach. 
S. rubella Hook. f . & Tayl. 
~i Isert~ Ach. 
Stnguls eleg..,. <Feel M.Iell.-Mg. 

Teloschistes exilis (Michx.) Vain. 
T. fasc1culatus Hi lim. 
T. flavicans (~. ) Ncmn. 
T. velifer F. Wils. 
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Olile 543 
Texas 445 
Texas 441 
California 195 
Galapagos 495 
California 175 
tustralia 243 
Australia 275 

Tasmania 265 
California 455 
Texas 447 
T8StNJ"'ia 289 
Tasmania 294 
<hlora:lo 36 
California 427 
<hlora:lo 66 
Montana 528 
N. G.Jinea 299 
N. oJ.nea 302 
Alilippines 532 

Galapagos 494 
N. QUnea 304 

India 150 
N. GJinea 3JO 
N. QUnea 301 
N. QUnea JJ3 

h.Lstralia :¥+9 
<hlora:lo 530 
N. GJinea JJ5 
Ikmi.nica 337 
N. GJinea 374 
Australia 248 

N. GJinea 375 
hlstralia 240 
Tasmania 309 
Arizona 92 
Louisiana 284 
h.lstralia 371 
Texas 356 
hlstralia 286 
Galapagos 108 
h.Lstralia 235 
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T. villosus CAch.) Norm. 
Thamolia vermi.cularis (s,,) Schaer. 

T. vennicularis (~.) Ach. ssp. sol ida (Sato) 
W. A. Web. 

("thelidea corrugata Hue) =l<nightiella splachnirima 
(Hook.. f. & Tayl. ) Gyel. 

Thelotrema diminit1.m1 Hale, Cited specimen. 
Throrbi\.1!1 epigae\.1!1 (Pers.) Wallr. 
Thyscn:>thec.il.m hookeri Berk. & Mont. 
T. hyalirun (Tayl.) Nyl. 
Toninia bullata (Mey. & Flot.) A. 7.ah lbr. 
[T. ruginosa (lUck.) Herre) T. sp. nov. ined. 
T. tristis Th. Fr. 
~un grossl>llli.Je l l.-Arg. 
T. mastoide\.1!1 tACh.) Ach. 
T. tropiC\.1!1 (Ach.) 1\Jell.-Arg. 
l.lrbilicaria arctica (Ach .) Nyl. 
U. coriacea 'ImShaug 
U. cylindrica (L.) Del. ~ I>.Jby 
U. decussata (Vill.) A. z.,i,lbr. 
U. deusta (fuels.) Baung. 
~iiLlaro 
U. hirsuta (~.) Ach. 
~rea (Ach.) Hoffm. 
U. kraschenimikovii (Sav .) A. z.,i,lbr. 
U. j:haea lUck. 
u:-p:;;;iiOscidea (L . ) Schrad. 
U. subglabra (Nyl.) Harm. 
U. vellea (L.) Ach. 
[u. vellea (L.) Ach.) U. cinereorufescens (Schaer.) 

Frey sensu Llano 
Usnea ~ta Ach. 
U. angulosa (lt.Jell.-Arg. ) !t>t. 
!1. arbusculifonnis !t>t. 
U. capi llacea l-bt. 

U. cavemosa Thck. i!!. Agassiz 

U. cf. c ladocarpa Fee 
U. caress (Ach .) Roehl. 
TiJ.diPiOtyp.JS Vain.) U. herrei Hale. rom. nud. 

U. aff. elongata !t>t. 
U. flenlls Stlrt. 

M!xi.co 191 
Colorado 37 
Alaska 211 
Australia 226 

N. Q.ainea 380 

Tasmania 353 
Australia 453 
Colorado 426 
1\.Lstral i.a 369 
Australia 218 
Australia 233 
Colorado 140 
Colorado 174 
N. I>.Jinea 358 
louisiana 1il7 
Louisiana 288 
lbrway 470 
Norway 471 
Australia 228 
Australia 230 
Cblorado 425 
Norway 472 
Colorado 69 
Colorado 162 
Cblorado 216 
California 131 
hl.stralia 229 
Australia 231 
Colorado 38 

Colorado 39 
Mexico 51 
Australia 331 
Mexico 70 
TBSTia'lia 261 
Tasmania 440 
Arizona 48 
Mexioo 298 
Galapagos 507 
Arizona 1<Y-
Kansas 61 
Texas 62 
Galapagos 501 
Tasmania 263 
N. G.ainea 568 



U. herrei Hale, nan. T'IXl. 
~Mot.----

u. inermi.s MJt . 
U. cf. nerriltii 1-bt. 
U. microcarpoides %ell. - Arg. ) Mot . 
U. nutabilis Stirt. 
U. paraloxa (A. Zahlbr.) Mot. 
U. poliotrix ~<ret!>· 

(U. rubiginea (lli.chx.) Mass. I U. rubicunda Stirt. 
U. scabrata Nyl. ssp. nylanderiana Mot. 
U. scabrida Tay l. 

[U. soredi i fera auctt. I -u. fulvoreagens (Raes.) Raes. 
~Brode in 1he Bryologist 79:406. 1976 [19771 . 

U. spilota Stirt . 
U. cf. strigosa (Ach.) Eaton 
U. torquescens Stirt . 
U. toru los a (folie ll. -Arg . ) !>. . Zah lbr. 

[U. tristis lbt. I U. florida (L.) Wigg., fide 
l>.slttina, J. Jap. Sot. 43: 65. 1%8 . 

u. xanthopoga Nyl. 
Verrucaria laevata .Ach . 
Xsnthopanrelia wyomingica (Ojel.) Hale 
Xsnthoria Candelaria (L.) Th . Fr. 
X. falla>< (Hepp ex Am.) Am. sens. latiss. 
x:-polYCarpa (Ehrll.) Rieb. 
X. polycarpa (Ehrt>.) Rieb. Identification doubtful. 
[XtlogrB[:ha spilanatica (Anzi) Th. Fr. I -x. vitiligo 

Ach. ) Laundon 
X. vitil igo (Ach.) Laundon 
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Arizona 407 
Olile 562 
T8.!1'l\alia 262 
Mexico 488 
Australia 329 
Texas 357 
Galapagos 366 
Australia 326 
lv.Jstralia 327 
Australia 328 
Australia 260 
USSR 597 
TBSmalia 323 
Tasmania 324 

Coloralo 72 
Coloralo 205 
Wymri.ng 432 
~tralia 566 
Mexico 575 
h.Lstralia 316 
Australia 325 
Tasmania 330 

N. ~co ll6 
T351"1\'30ia 439 
S. !)akota 40 
Color ale 513 
M!xico 190 
Texas 354 
Color alo !51 
California 188 

Color ale 163 
lbntana 526 

C1.adina ~is (Ahti) W. !>.. Web. Clalonia galapagosensis 
Ahti, Ann. Sot. Soc. 'Vanaoo' 32(1) :46. 1961. 

Clalina polia (R. Sant.) W. A. Web. Clalonia polia (as "pohlia", 
orth. error) R. Sant., Ark. llot. JO!>.(!O) : 15 . 1952. 

lleterodeuoia barl>ifera (Nyl.) W. A. Web. Rlyscia barbifera Nyl., 
Syn. Lich. I :416 . 1860 . 

lletertlderE.a circinalia (A. Zahlbr.) W. A. Web. Anaptychia leuco
melaena var. aultifida f. circinalis A. Zctllbr., Peih. Bot. C'ent ralbl. 
19C2l:R4. 1905. 
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Baerodemia stel lat.a (Vain.) W. A. Web . Anaptychia p:xlocarpa 
var. stellata Vain. , Acta Soc . fl. F&al. Fl!nn. 7:131. 1890. 

lleUrodemia ...rnrifera (Kuro!<awa) W. A. Web . Anaptychi• leucare
laena f. verrucifera Kurokawa, Nova Hedwigia, Beih. 6:72. 1962. 

VALID'JICNi CF NEW SPECID) 

I.J!X:AID!A PSI!IIXPI!IDIS w. A. Web., sp. rov. Thallus saxicolous crus
taceus effusus indeterminatus rirroso-areolatus, areolis min.Js quan 1 ~m 
di an ca. 0.5 mn crassis laevibus pallide citrinis vel albescentibus so
redia et isidia desunt . Cortex 30jJm crassus, grall.llis lutescentibus irr 
spersis, medulla fulvescens, C+ aurmtiaca, P-, K.-, IKI-, tN+ rubro-vi.ol
ascens. Apothecia sessilia usque ad 1. 5 mu dian tmrgine crasso laevi vel 
Wldulato-crenulato disco plan:> Livido p.Jlverulento, epihymenio flavo-gra
nuloso C+ aurantiaco hymenio 5()-«) )Jm crasso spor is 8/nae 7-'3 x 3- 5 p.m. 
Pycnidia cy1indrica 200}-im alta x 100 )A!Il lata mar~ire proorl.nenti elevato, 
conidiis arcuatis acicularis 15-20 p.m longis. Ad saxa vulcanica pcaeci
J1le litoralis. 

Thallus saxicolous, crustaceous, effuse, irdeterminate, irregularly ri
nose-areolate with areoles less than 1 nm dian, ca. 0.5 ara thick, sroooth, 
pale citrine to albescent, lacking soredia or isidia. Cortex 30 fJt1 
thick, inspersed with yelloosh granules; medulla discolored, 0> ora>ge, 
P-, K-, IKI-, lN+ red-violet . Ap:>thecia sessile, up to 1.5 um dian, with 
thick StDOth or crenulate-wavy margin, the disk plane, livid, p..tlven.r 
lent ; epihyrrenii.Dl with ye llcw granules, C+ orange; hymeniun ~ }Am 
higll, spo<es 8/ascus , 7-'3 x 3-5 )olm; pycnidia cylindric , 200 }JlD deep x 10 
pm wide, with pmni.nent raise:! rim resarblir"@ the apothecial margin; pyc
roconidia arcuate, acicular, 15-20pm long. Cfl volcanic rocks, primarily 
littoral. 

ta.OIYPE. F.cua:iot'. Galapagos Islands. Isla Santa Cruz, vicinity of 
Academy Bay, on exposed point along shore just east of Darwin Research 
Station, abundant on rocks just above higll tide mark, 10 April 1976, 
Webe< & Lanie<, t.ich. Exsicc . CXX.O ttl . 500 (CXX.O) . Further distribu
tion. Floreana t . , J etvis I . , Wennan I . , S. Plazas Islet, Our~ion I., 
ald probably on every island of the archipelago. One population has been 
fou:rrl inlan:t fran the seacoast but oo a sea.Jard exposure: Santiago I . , on 
rocks at rim of eastemmst crater in the highlands, 400 msn, 10 May 
1971, L. H. Pike 2112 (ax.o Ir-55204) . This is a uost urusual occurrence 
and 111!1)' be correlat ed with atmospheric oonditions (ul'""'lling of fog) pe
culiar to the s i te. L. pseudopinguis is one of the daninant species co
loring the rocks of the 9lore li.ne yellcw oo m<11y of the islands. 

Except for its effuse thallus the new species reserbles the lobate 
littoral californi an Lecanora pinguis 1\x:k. Dr. Chici.ta OJlberson, to 
""""' 1 an indebted for analyses of the chemistry of l::_ pse..dopinguis and 
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the next species, rep:>rted: "L. pseu::lopinguis contained a ~ (Rf 
classes 1¥+- 5, 85, C4-5; spot color with 10% H2S04 arrl heat is orange 
brown) in high proportion that is probably a xanthone pi!'/1>2f\t. . •. We have 
see1 this satE pi~ before in a sa:q>le from Ahmadjim that was a lso 
fran the Galapagos Islands but that had been identified as a..ellia stra
mi.nea. The prop:>rtions of t he mioor products of Armadjian 's SST1'le were 
d1fferent fran t he Lecanora, cnJ the Leccmora also mntained a trace of 
thiophaninic acid and another unkroc>.ot pi!'ID2flt (probably not a xanthone) 
that is carm:n in lichens end that ~ have previous 1 y called ' 'piwnent 
sv-1". 

LI!I:NO!A (&Jl.ecamra) "II!XAM W. A. Web. , sp. nov . Prothallus 
destitutus . Thallus effusus indeterm.inatus laevis vel t artareus ro~ vel 
indistinctisshre lobatus, usque ad 2 mn c rassus, irre&'-1lar.iter rinnscr 
areolatus vel conti1lUJS, pallide flavus. Pseudocortex proseoch~ticus 
30-40 pm crassus ex hyJ:his erect is, strato algarun .30-50 ~m alto, con
tin..o. Medulla densissima, alba, subtus fulvescens, lC-, KC+ luteus. 
Apotheciun ~rsun vel adnatl.ITI, usque ad 2 mn dian, margine vestigiali, 
excipu.lo proprio ex hyt:his erectis parallelis , disco cameo, plano vel 
convexiusculo, epih~io hyaliro graruloso, graruli.s in K dissolvens, 
h)'lleflio 5f}-f/Jf'm alto, subhymen.io ex hyphis verticalibus, hypothecio hya
liro subtus algifero, ascis IKI+ coeruleis, parB)Xlysibus s~licibus, 2 
m dilln, gracili'rus, t"''1 capitatis, sporis 8-nae a1guste-ellipsoideis 

rectis vel plus mi.nusve curvatis, ltrl4 x 4-5 p.m. Pycnidillll ostiolo 
aerugiooso loculo 200 pm dian, pycnoconidiis Eulecanoroideis acicularis, 
arcte cutvatis vel sigroideis , lD-lS x 0.5)Jm· M saxa granitica, areas 
at1'las rupili11 superficieran verticalibus tectus . 

Prothallus lacking. Thallus effuse, indeterminate, srrooth to tar
tareous, very distinctly if at all marginally lobate, up to 2 mn thick, 
irregularly rinose-areolate or contirwous, pale yellow; pseudocortex pro
senchymatous , 30-40tJm thick, of erect hyphae; algal layer 30-50 m high, 
continuous; medulla very dense, \ltlite, beco:ning discolored bro..ni.sh be
l~, K-. KC+ yell~ wash. Apothecia i.rm:ersed to cdnate, up to 2 mn dian, 
the rmrgi.n vestigial or represented by a few snall bead-like rennants; 
proper exciple of erect parallel hyphae; disk flesh-colored, plare to 
slightly convex; epihymeni~..~n hyaline, gr&lUlose, the granules dissolving 
in K; hymeniun 50-60 ~m high , difficult to differentiate fran sulilynerillll 
of vertical hyJhae; hypothecilJD hyaline, with oootifU')US or broken algal 
layer belo..~; asci IKI+ blue; parafhyses silrple, 2 pm dian, sleOOer, rot 
capitate; spores 8/ascus, nai"rro¥'ly ellipsoid, straight o r SCI'I'eoohat 
curved, to-14 x 4-5 ,urn. Pycnidia appear ill! as black dots on thallus sur
face, the ostiolar margin aerugirose, the loculus 200 pm dian; pycno
conidia of Eulecanora type, acicular, curve::i in a semicircle, ltrl5 x 0 . 5 
pm. 01. granite rocks, covering large areas of the vertical faces, rarely 
fruiting, but 1oilen fertile with clusters of apotheci.a in 911all plaques of 
the thallus. 
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ltJW!YPE. Texas, U. S. A. Gillespie Co. (rot Llaro as given on th+> 
label) : trail to "Balanced Rock" , a granite dane rising ti>ove the sur
rourding plain, 4 mi n of Fredericksburg in the Texas '~ll Country''; 
abundant and daninant on vertical N-facing massive granite blocks, 29 
April 1974, Weber, Lich. E>csicc. (X)ID No. 451 (<XllD). 

Lecanora texma is apparently closely relate:l to L. sulfhurea 
(Hoffm.) Ach., but the apotheciun is pale fran the beginning, rever 
blackening. Dr. C. OJlberson rep:>rted : ''L. texana contained usnic acid, 
zeorin md a trace of atranorin. In a:ldi~e were t\ro10 or three ~ 
identified triterpeooids that are probably re l ated to zeorin but \IA'lidl do 
rot correspond to leucotylin or leucotyl ic ac id (the only lcnown ~s 
of this type in our collection). There i.s al so a curious unidentified 
P,eoolic ~ (Rf classes A3 , 82-J, CS; spot color with 10% H2S04 and 
heat is yellc..l. This tMy be a new lichen product ." 

PS:BA. C!HallJl(JI(IS W. A. t.eb., sp. oov. Thallus terricola creta
ceus tlm.llos hygroscopicos usque at S em dian fonnantes, squatUlis dense 
aggregatis sed non inbricatis pri.no planis lti)X alte convexis rirrosis mar
ginibus revolutis. Olrtex argillaceus psadoparenchymaticus 50-60 m 
c rassus , t:;trato epinecroso crasso albo tectus. Stratun gonidia liun con
tinuun. t-2dulla alba solida crassa, coacto rhi~YJ*K>so rubstrato af
fixo. Cor-tex et medulla K-, C-, KC-, P-, D<l- . Apothecia 1-2 mn dian 
atra marginalia convexa runerosa plerutque aggregata , excipulo ex hythis 
par-allelis pallide ferrugineo, ascis clavatis 30-40 m longis, spod s el
lipsoideis (S)lo-1207) x 5-6 m. Epihymenillll ferrugineun K+ virosun c-, 
P-, IKI-. 

Thallus terricolous, chalk-.-hite , forming hygroscopic convex rrounds 
up to 5 an or- TTDr~ dian; squmules densely aggregated b.J.t rot overlapp
i ng, up to 5 nm dian, at first plane but very som highly convex, deeply 
cracked, with the margins rolled l.U'der. Cortex pale clay-colored, of 
psecdoparench:,ma type, ~ m thick, covered by a thick white epirecral 
pruirose layer. Algal layer cootiru:>us. Medulla Wlite, solid, thick, 
attached to the substrate by a rhizo-hYP,al felt. Rea:t ions K-, C-. 
KC-. P-. IKI-. Apothecia 1-2 nm dian, black, marginal, highly convex, 
abundant and o ften clustered; exciple of parallel hy!hae, pale reddish
brown; asci clavate ,»-40 m long; spores ellipsoid, (S)lo-12(17) x 5-6 

m; epihyrnen.illll reddish-bro.m, K+ vioose, C-, P-, IKI- . 

ltJW!YPE. U. S. A. Colorado. t-bntrose Co.: on gypaun koolls, floor 
o f Paradox Valley 4 mi E of Bedrock, 1,500 msm, JO May 1960, ~ushan, 
Anderson & Weber, Lich . Exsicc . (X)ID No . 24 (row) . 
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ABSTRACT 

The cult ure complex i.nvolving Po ria cinerascens , P . rivulosa, 
and ~- s ubvermispo ra is exami ned . Cultural desc riptioDs are provi ded 
for each s pec ies. Although nea rly iden tical, cullures of t hese three 
s pecies can be s eparated by tempera ture studies, growth on cabbage 
extrac t agar, a nd microscopic characteristics. 

INTRODUCT ION 

Sporophorcs of Pori a ci nerasceus (Br:e s .) Sacc. ct Syd., Poria 
~ (Berk. etC~ Cke., and Poria subvermispora Pil<ita;;-dis
tinc l and e as _i ly i dentified by observing the hyp hit l s ystems and basid
iosporcs (Lo\Je 1966). However, wh e n grown in pure cul ture they are 
near l y indistinguishab le . Nobles (1948 ) treated P. rivu l osa (as P. 
albipellu c ida Baxter) and f.. cinet"ascens l ogether- under one cultufe 
description. Later , Nob les (1965 ) and Stalpers (1978) d i stingui shed 
these fungi on minor o r v111ri a ble characters. 

Bec111use of the difficulty i n hl e utifying t hese cultures, the im
portance of individual species of the complex in the decay of products, 
prcs e rvalive-treated wo od, and other wood f orms cannot he assessed 
acc urlllte ly. Duncan and Lomba r d (l965), i n their summary repor t on 
Hymcnomyce t es associa t ed "'"i th decay of '-"Ood pl"oducts , report t hese 
fungi co llec tively as the Poria cinerascens complex. Thus, t hi s study 
.,.,as undertake n to regolve the ~- c inerascens cu ltu re complex. 

HATER1 ALS AND METHODS 

Cultures were grown a t 25° C in the dark on L.5'%. malt extract agar 
(HF.A) in g l ass petri plates and we re exttmined a t weekly intervals . 

l/ Maintained al Mad ison , Wis., i n coopera ti on with the University 
of WiSconsi n . 



106 

Cu l t ures were g r own a lso o n 0.5~ gallic acid agar (GAA) , on 0.5\ tan
ni c acid aga r (TAA} (Davidson ct. al., 1938), and o n cabbage ext ract 
agar (CAB) at 25° C and measured aL 7 a nd 14 days. 

Ca bbage e xt ract aga r wa s ma de from fres h cabbage because growt h 
o f t hese fung i on commE-rcial med i a was no t sa t is fa c tory. CAB i s pre 
pared as f ollows: Pla ce 500 gm chopped , f res h ubbage in 1000 ml dis
til led wa ter , cove r , and bring to a boil. S imme r about 15 hou r s (over 
several days if necessary) a nd add about 1, 000 ml dis t i ll ed wat e r 
during th is t i me. f i lt er through c heese cl oth and br i ng fi na l vol ume 
of cabba ge extra c t t o 1000 ml . Add 20 gm aga r , 2 . 5 gm diab3Si c sod ium 
phosphate, 5 gm sod i um chlori de , and 10 gm Difco Bact.o-peptone to the 
1000 ml o f cabba ge ext r act a nd aut.oclav~. 

Unless o the r\o• ise i ndicated, all c u l tures s tudi e d a r e of polyspo· 
r o us o r i gin. Honospo rous isol ates were obt.ltined from fruit i ng i n cul ~ 

ture. Key patterns of 2 ~w~~k~o ld cultu res follow the fo rma t. o f 
Davidso n e t al. (1 942) . Species codes of 6-week-old c u ltures f o llow 
the f onnalofNo bl es (1965 ) . Cu l tur~s a r~ on deposit a t the Center 
fo r For~s t Hyco logy Resea r c h. 

Spo rophores associa t ed with t he cu l tures were pr~v ious l y i de n ti~ 

fied by Drs . J . L. Lowe, R. 1. . Gilbertson, or H. J. Larsen. Although 
the sporopho res were no t r eexami ned by the author, dikaryotic
mo nokaryo t. ic ma t i ngs we r e done with a ll c u l tures s tudi~d. Cu l t u r~s 

l is t~d und~ r ~ach species had s uccessful mati ngs IJith one o r mo r e hap
l oids of tha t s peci es. 

CULTURE DE SCR I PTIONS 

Poria c inerascens (Bres) Sacc. e t Syd., Syll. f ung . 16:16 1 . 1902. 
--Growth charnc t ers : Growth on nEA r apid, plates cove r ed iu 1 \o'k ; 
mats white, appressed , thi n, subfe l ty, wi t h a network of t h in, radial 
strands , some times s lightl y ra ise d and downy or fel t y 3t 2 wk, may 
develop s mall wh i t e balls of myceli um a t 6 wk ; ma rgin even , a ppressed j 
odor none ; a ga r d i scoloration no ne; no t. f rui ting by 6 "'' k. Oxi dase 
reactions at I "'' k o n GAA mode rately s trong, mnt 37 ~51 mm diam; on TAA 
st rong, mat 12~ 26 mm diam . Op t i mum t emper-ature 36° C (Fig . 1). Growth 
o n CAB 0 - trace at 1 wk. 

Mi c roscop i c c haracters : Hyphae of adva nc ing zone 6 -8 ~m diam , 
th i n-wa ll ed, s imple septate, branc hed, becoming thick-wa l led a nd scat
t ered by 2 wk . Hyphae of sub111erged mycelium 2-4 ~rn diam, th in-wall ed, 
nodose septate, branched . Hypha e o f aerial ma t (a) similar t o :oub
merged hyphae except occasionally ~ncrusted wi th hya li ne c r ys t als; (b) 
"b ind i ng hyphae" ve r y slender , 0 . 5 ~rn d i nm , aseptate, r ichly b r anc hed , 
hyal i.ne, no ns t a ining i n phloxine , rare t o abundan t a t 2 wk ; (c) fi ber 
hyphae (Fig . 2) 4 - 6 ~rn diam , thi c k-waUed , wal l.s thinning toward a pex, 
as eptate, hyaline no ns tain i ng in phl oxine, apparent ly lacking or nWlle r 
ous at 2 wk. Chlamydospores g l obose to limoni fo r m, 8 - 13 . 5 x 8- 13.5 j.J rn , 
t h in-wall ed, wal l s t hi c ke n i ng i n age, hya li ne, terminal or i nte rcalary , 
f e w t o abundant in ae r ia l and s ubmerged mycelium. Bu l bil s son~e time s 

present i n s ubme r ged n~y celium . 

Key patte rns: A-P- F-1- 2-10; A-P-F- 1 - 2 -10- 16; A- P-F-1-2- 11; A-P- F-
1-2-ll-16; A-P-F-1-2-10-14 . 

Speci es code: 2 .l. .(7) . (8) .(22).34 .36 . 3B. 42. S5 .59 . 
Ho nosporous cultures: Eight monosporous c u l tures o f HHB 76 (4 of 

ench mat i ng type ) examined were similar to the polysporous c u l t ures 
except tha t t hey d id not have clamp connec ti ons. 
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TEMPERAruRE ,.CJ. 

Average r ad i al growt b of Poria s pecies on 11EA 
after 4 days al 8 temperatures . (H 149 135) 

Fiber hyphae from a culture of Poria cincrascens 
(FP 100506) at 2 Yk . 
'' Binding hyphae" h ·om c u ltuce s of Po r ia rivu l osa 
a nd f_ . s ubvermispo r a at 2 wk . (H 14"9140_ ) __ _ 
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lncompalibility sys t em: Poria cinerascens has been reported by 
Nobles et al. (1957) to be hctcrothallic and bipolar. Pa i ring of 
17 monoSPorous cultures of lOiS 76 confirm their finding : A1 = 1 ,4,5, 
8,11,13,16,18; A

2 
= 2,3,6,7,9,10 1 12, 17. 

Cultural description: Nobles (1948); Singh (1966). 
Cultures studied : U.S.A.· HARYl.AND--fP 100506 on p i ne, 

Pt:ince Georges County; SOUTH DAKOTA--FP 105939 on Pi nus ponderosa 
Doug l . ex Laws . (ponde~::osa pine), Black Hill s Nationa l Forest; TEXAS-
HHB 76 on Pi nus sp. 1 San Ja c into County; WlSCONSIN--FP 105349 on Pinus 
banksiana Lamb. ( jack pine), Wood County. -
~rks: The development of fiber hyphae a nd op timum t e mpera ture 
of 36° C are di agnostic fo r P. cincrasccos. Poria c i ncrasccns can 
quickly be separated from ~·-rivulosa and ~- ~rmispo ra by growi ng 
t he cultures on liEA a t 40° C (Fig . 1). At 4 days P. cinerasccns g r ows 
significantly more tha n the o ther species. Cultures of P. cinerascens 
will often de t eriorate after gro\o'ing several years on a rtificial med i~t . 
Deter i orated c uJ tures are slow growing, sodden , and do not deve lop 
fiber hyphae . 

Poria cine r ascens is wide l y distributed in the U.S . A. and is 
associated with a white rot of conifers. 

Po ria rivulosa (Berk. et Curt.) Cke . , Grevillea 14:109. 1886. 
--Growth chara c t ers: Growth on MEA rapid, plates covered in 1 wk; 
mats whit e , azonate, a t 1 ...,k appressed, thi n , subfelty, at 2 wk 
s li ght ly raised, t h i cker, subfelt.y t o f elty; margin even, appressed; 
odo r none; agar discolorat ion none ; not fruiting by 6 wk . Oxidase 
r eactions at. l wk on GAA moderate, mat 64-90 nn diam; on TAA strong, 
mat 19-29 nun diam. Op timum t emperature <about 32° C ( Fig. l). Growth 
on CAB 20-48 mm d iam a t 1 wk. 

Mic r oscopic c hara cte rs: Hyphae of advanc i ng zo ne 6-7.5 mm d iam 
thin-wall ed, simple septate, branched, by 2 ... :k o ft e n becoming th ick
walled , r a re to ab undant, absent in o lde r cultures. Hyphae o f s ub
me rged m)'Ce lium 3- 5 mm d iam , thin-walled , nodose s eptate, branched. 
Hyphae of aeria l mat (a) 1 .5-5 mm diam, simi lar to s ubme r ged hyphae, 
sometimes e ncr.usted with hyaline crystals; (h) "bind i_ng hyphae" 
(Fig. 3) very slender, 0 . 5 III'l1 diam, ascptat.e, rich l y branched, hyaline, 
nonstaining in phloxi ne, us ua ll y present by 2 ...,ki n c lusters , difficult 
t o separate. Chhmydospores g l obose to li moniform, 8.5-11.5 x 
8.5-ll.S mm, thin-walled, becoming thick-walled i n age, hya liney termi
na l or i ntercala ry, a bundant in ae r ia l mat. 

Ke y patterns: A-P-f' - l-2-1 0-16; A-P-f-1-2 - 10; A- P- F- 1-2 - 10-14-16; 
A-P-F- 1- 2-1 0 - 14. 

Spec ies code: 2.4. (7) . (8).34.36.38.41 . 42.55. 59. 
Monos porous cultures: Eight monosporous c u ltures of FP 133035 (4 

of each mating type) were s i milar to Lhe polys porou s cultures except 
that. t.h ick- ... ·alled adva ncing zone hyphae '-'ere present in 6- ... •k-ol d c u l 
tures, and they la cked c lamp connections and "bind ing hyphae." 

fn compatibility system: Nob les e t al. (1957) r eported that P . 
rivulos a i s hetero thalli c and bipolar-:- ilai rings of l7 monosporouS cul
tures of FP 133035 confirm their result: A

1 
= 1,3 , 4,5,9 , 12,13,14,16, 

17; A
2 

= 2,6,7,8,10,LL, l 8 . 

Cultura 1 descr iptions : Buckland (1946 ) , Baxte r ( 1937), and Nobles 
(1948) as Po cia albi ellucida Baxter ; Stalpe r s (1978) .1S P. l i ndbladii 
(Berk. et g;:-ex Berk. ) Cooke. - ----
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Cu l tures studied: U.S. A. : CAL J FORNJA-- Pii rto 26 ( r ot.) in 
Sequo iadendron giganleum ( Lind t. ) Bucholz (giant s~quoia); JLL 10602 
on Sequo ia sempervirens ( 0 . Don) Endl. ( rcd\o'Ood) , Del Norte County; 
FP 104207 (rot) i n redwood, Wilson Creek ; IOAHO-- J LL 6987 on conifer , 
Kootenai County ; OREGON --FP 133035 (ro t ) in ~ sp. , Benton County, 
FP 133406 and r·p 133696 on conifer, Li ncoln County. CANADA: 
BRI TISH COLUMB!A--DAOH 9757 on Pseudo t..:;:uga me n"iuii (Hi r b.) Franco 
(Oouglas-fi r) . 

Remarks: Poria ri vu losa i s mos t similar culturally l o P. 
subvermispo r a. '""'i'heY can be separated, however , by growi ng t he cu l
tures o n CAB. Poria rivu l osa will grow 20-40 awn i n diameter at 1 '-' k 
but E_. s ubvermispori only 0-trace. 

Poria dvu losa is commo n i n t he nor thwes t U.S.A . and 
Briti s h Columbia on con ifers. It is associated wi t h a white ri ng rot 
o f li ving western redceda r, ~ pl icata Donn ex D. Do n (Buc kh nd 
1946) a nd living r e dwood ( Kinvne y a nd Lightle 1955) . 

Por ia s ubvermispora Pil8t, Studia Rot. Cech . 3:2. 1940 . 
Growth charac t ers: Gro\o'th on MEA rapid, plates covered i n 1 \o'k; 

mats white, azonate , a t 1 wk app ressed and sub f e lty or ra ised a nd 
downy, at 2 wk appressed, s ubfelty t o f e lty , o r raised and woolly, 
some times tufte d ; margi n even , appressed; odo r none; agar slightl y 
bleached i n age; no t f ru i ting by 6 wk. Ox i dase reac ti ons at 1 wk on 
GAA mode rate, mllt 69 -90 mm d iam; on TAA strong, mat 22 - 30 mm d i am. 
Optimum tempe rature 32° C (Fig . 1 ) . Growth on CAB 0-trace at 1 wk . 

Mi c roscop i c charac t e r s: Hyphae o f ad va ncing :r.one 6-7 IJm diam, 
t h i n-wa lled, simple sep t a t e, i nfreque ntl y brnnc hed, by 2 wk becoming 
thick-walled, rare . Hyphae of submerged mycelium 2- 4 IJm diam, thin
wa lled o r wit h slight wa ll t hi c ken ing , nodose septate , branched. 
Hyphae o f aerial ma t (a) s imila r to submerged hyphae, occas i onally 
encrus t ed with hyaline c rystals; (b) "bindi ng hyphae" very s l e nde r 
( Fi g. 3), 0 .5 IJm di am , asepta t e, ri chly branc hed , hya l ine nons ta i n ing 
in phloxine , usual l y present i n clusters by 2 wk, difficult to s epa
rate ; (c) fiber hyphae r are, 2 IJm d iam, thick-walled, aseptate, hy a 
line nonstaining i n phlox ine , i nfrequently branc hed , seen on l y i n 
6 - \o·k- old c u ltures o f FP 9003 1. Ch l a mydospores g lobose to limoniform, 
11.5- 13.5 ( -1 6) x 7.5 - 13 .5 ( - 16 } ~m, thi n- wi'!Jled, wall s thickening in 
age , hya l ine, t erminal or inte r ca lary, numerous in submerged and 
ae ria l mycelium. 

Key patterns : A-P-F- 1-2-10- 16; A-P-F- 1-2- 10; A-P-F-1-2- 10-14-16; 
A-P-f-1- 2- L0-14. 

Spec i es code' 2.4 . (7). ( 8 ) . 34. 36 .38.4 L. ( 42) .54 . 55.59 . 
t1onosporous cultures: An e xami nati on of 8 monospo rous c u l t ure s 

ob t ained from JLL 14807 (4 isola t es of each mating t ype) revea l s tha t 
they are simila r t o t he po l ysporous iso l a tes except that t he ir ma t s 
tend t o be appres scd, devel op delica te r ad ia l t o ret iculate patterns , 
and l ac k c lamp connections. 

Incompatibil i ty system: Nobl es e t a l. (195 7), as P. no t a ta 
Overh., and l>oru riski (1969), as Fibul Oi?oria subvcrmispora (Pilat) 
Domari . , r epo rted that ~· subvermispo ra is b ipo lar. Pa irings o f 
17 monospo rous cu ltures of J LL 14807 confirm t heir results: A

1 
= 1,3 , 

4,5,9,12,13,15, 16,18, 19; A
2 

= 7,8, 10,11, 14,1 7. 

Cul t u ra l descrip t ions: Bax t e r (1947) (as P . quercuum Baxter); 
Nobles (1948); Domaris k i (1 969); S t a l pe r s (1 978) --:-
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Cultures studied: U. S.A.: ARJZONA--J LL 8904 on ponderosa p i ne , 
Cochi se County; COLORAOO--JLL 6133 on conifer, G:H!ield County; 
JLL 6332 on lodgepole pi ne, Larimer County; FLORJDA--FP 104027 (sporo
phore Ussue) on Quercus laurifolia ttichx . (laurel oak), Duval County; 
MARYLAND- -FP 90031 on oa k and FP 105752 on hard.,..ood boa rd, 
Prince Georges County; NEW YORK--J-LL 3292 on coni fer, F.ssex County; 
J LL 15225 o n hardwood, Ulster County; OREGON--HE 485 ( rot) i n Doug l as 
fir wood chips , Clatsop County. CANADA: Saskatchewan--JLL 14807 on 
Populus tremuloides Hi c hx . (aspen) . 

Remarks : Poria subvcrmispora is widely distributed throughout 
continental U.S . A. It is associated wit.h a wh i t e rot of coni f e rs and 
hacdwoods and ha s been isolat~d seve ral times f r om wood c h i p piles in 
Washington 'lnd O~:egon. 

DISCUSSION 

Cul l u~:es of~ · cine~:ascens, ~ · rivulosa, a nd f:· s ubvennis pora can 
be i de n t ified b}• noting severa l critical cha~:actcrs. These are sum· 
marized in Table 1. Dikaryoli c · monokaryotic pa irings can be used also 
to identify c u l tures on e~ monosporous cultun:s arc obtained. Cu ltures 
of the three species will fruit on 11EA 3nd discharge spores if kept 
long e nough. The shape and size oC t he basidiospores can also b~ us~d 
to d i fferentia te between the species (Table 1) . 

Devel opment of the s lender " binding hyphae" f ound in t he ae rial 
mat of all three s pecies has not been recorde d previous l y. Their 
development in cu l ture suggests their presence i n the s porophore ; how· 
ever, t h is is no t the case. Poria dvulosa a nd ~· subvermispora have 
mon omit ic hyphal syst~ms (l.ow~ 1966). llow~ v e r, Poria cinerascens s po· 
rop'horcs have a t rimitic hyphal sys t e m (Lowe I96~nd this i s s up· 
ported in cult.ure . 

Tabl e 1. ·-Characteristics that differentiate cultures of 
Poria c inens ceus, ~· rivu l osa, and P. subverm is ora 

Optimum 
growth 

temperature 

Growth 

c~~y 
Hos t 

Ba s idia· 
spore 

s ize~/ 
- - - -- - --- - --------- -- -~---------!!!!i·------~----- -- -------------~----

4 . 0 - 7.0 
Poria 

36 30 - 36 0-t race Con ife rs 
cinerascens 

X 

1.5 - 2 . 0 

5 .0 - 6.0 

~· rivulosa 32 I - 7 20 - l.8 Conifers x 
4 . 0 - 5.0 

Conifers 3 .5 - 6.0 

~· subvennispora 32 1 - 2 0 -tracc and x 
hardwoods 1 .0 - 1 .5 

1/ Average radia l growth after 4 days on 111a lt extnct ag3r . 
2/ Ave r age m3t diame ters on cabbage exl rac t aga r after 7 days 

al 25° c. 
;!_/ Spore measurements taken f r om Lowe (1 966). 
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Culturally, these th r ee s peci es belong to a unique group of fungi . 
The ra pid gro .... t h, production of ex l cacell u l ar oxidases, simple sep t a t e 
hyphae o f t he advancing zone t hat later give rise to nodose septate 
hyphae, and the bipolar mating sys t em are c harac t ers shared by a ll s pe
cies of Cr oup 54 (Nobles 1958) . Phl ebia subse r ia lis ( Bourd. et Galz.) 
Donk, Phlebla s uboch racea (Brcs.) Erikss. e t Ryv . 1 and !:!yphodontia 
setulosa (Beck. ct Cu rt.) Haas G. are t he most cu ltural.ly simila r to 
the Poria species discussed . 
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ABSTRACT 

Arrwt.i.ta. maAgina.ta (fig. 1} is described as new from Tennessee. 
I t is assigned to Section LepJ.dell.a , Subsection SoLi...ta.Jz..iae. 

Amrut.Ua mM.g-Uul.ta Jenk in s , sp. nov. 
Holotype : Tennessee, loop Road, Cades Cove, Great Smoky Mountains 
Nationa l Park, 17. viii . 72, David T. Jenkins 580(DTJ).* 

Pileus 110 mn mense diametro, convexus, margo l eviter appendicu
latus. non striatus; labrum distinctum sterileque su bter, album conver
tens ad gil vum co I a rem; re 1 i quae vo 1 vae 1 ta verrucae adna tae factaeque 
in inaequalem fonnam, gilvae cum cacumenibus in vera colore, potius in 
circles qui easdem medias partes habent. Lamellae sti pat1ss i mae, sol 
utae . Stipes 90 x 20 111n, solidus, fibrillosus squameusque adversus 
basem; tegumen ad apicem partim, pendens, album, delicatum; bulbus ad 
bas em in ovi fonnam factus, gi 1 vus; maculans f1 arrwneus fus cusque adversus 
fundum; aliquando rimae longitudine; reliquae valvae ita c i rcli squam
arum adnatarum reflexarumque leviter, qui easdem medias partes habent. 
Sporae 5.46-6.25 x 7.0-10. 15-um. 

Fruit body med ium to large, solitary. PILEUS: 110 mm diam, con
vex, marg i n non-striate, very slightly appendi culate, but with a dis
tinct , steril e margin , up to 3 mm wide , pi leipellis fair l y easily sep
arabl e , f i bri 11 ose between valva 1 remnants , white to creamy -wh ite , fles h 
wh i te, up to 15 nm thick. at center, tapering toward marg i n; universal 
veil remnants as fib rous , adna te, i rregul ar- shaped warts, up to 7 1m1 

wide at base, cream with tips c ream to pale tannish-cream , more or less 
concent ric ring arrangement, becoming decidedly smaller toward margi n. 
LAMELLAE : very crowded, free, fairly broad, cream , edges smooth; lam
ellulae numerous, attenuate . STIPE: 90 x 20 111n , solid, white, fi br il 
lose- scaly beneath annulus, becoming lacerate- sca ly towa rd base; partial 
veil apical, creamy-white, pendant, large and thick., striate above, 
floccose bel ow, double-edged, very delicate, soon falling off , ring of 
universa l veil materia l approx imately 10 rrm below partial veil. Basal 
bulb ovoid, cream at apex, staining orangis h-brown toward bottom, 
65 x 45 rrm, occasionally with longitudinal sp lits; un i versa l veil rem
nants as concentric rings of adna te , s lightl y recu rved sca les, quite 
thick, on upper part of bulb. Faint chlori de of lime smell. 

PILEIPELLI S: filamentou s hyphae densely interwoven, s l ightly 
gelatin i zed, hyaline , 2-7 um diam. PILEUS TRAMA: f il amentous hyphae 

• DTJ = The author's herbarium 
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undifferent i ated, moderately branched , clamps rare, 3-8 1.1m diam; 
in lated cel l s abundant , mostly termina l , variform, mostly elongate, 
up to 162 x 31 urn. LANELLA TRAMA: bilatera l; filamentous hyphae 
undifferenti a ted, moderate l y branched , no clamps, 3-8 urn diam ; i nfl ated 
cells tennina l, el ongate . SUBHYMEfHU~: hyphae ramose , clamps rare. 
BASIDIA: u~ to 48 x 3.9-8.6 um, 4-sterigmate, thin '"'alled, without 
c lamps. UIIIVERSAL VEIL: filamentous hyphae on pileus moderately abun
dant , sparsel y to moderately bra nc hed, without c l amps, 3- 6 \lm diam, 
i rregularly disposed ; inflated cells abundant , globose, subg lobose, 
broadly elli ptic, ellipt ic , clavate, cy lindric , most be ing quite small, 
not exceed ing 62 x 46 ).lm, usually short, tennina l chains , i rregularly 
dis posed : tissue on basal bu lb s i milar. but with a sli ght l y higher 
percentage of fi I amen tous hyphae. STIPE TRAI1A: f i I amen tous hyphae 
undifferentia ted and abundant, sparsel y branched , without clamps , 
3-6 \.Jm d i am; the presence of gloeoplerous hyphae cons pi cuous ; i nflated 
cells terminal. c lavate, longitud i na lly ori ented, up to 312 x 25 \Jm. 
PARTIAL VEIL: upper surface most l y inflated cells , e ll iptic , ventr i 
cose , clavate, up to 125 x 63 I.J m, mostly terminal; filamentous hyphae 
sparse , spa r se 1 y branched, without c 1 amps , 2-7 um d i am: 1 ower surface 
similar to tha t above , but with many more smaller inf l ated cells , vari
form ; filamentous hyphae al so sparse, similar to above. 

Fig . 1 Amcv' i.ta maAg-i.>ULta Jenk ins 580(DTJ) 
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SPORES: 5 . 46- 6.25 x 7.0-10.15 •=• (E - 1.25-1. 62; Em- 1.51), 
elliptic to elongate, adax1ally flattened ,-thfn walled, hYa"line, weakly 
amyloid, spore pri nt whiteo contents guttulate;, apiculus sub lateral , 
short cylindr ic . 

Habitat and distribution: terrestrial, mixed coniferou s and 
deciduous forest, Tennessee . 

Collect ions examined: road cut, Loop Road , Cades Cove, Great 
Smoky Mounta1ns Nat1onal Park, Tennessee, 17. vii i. 72, David T. Jenkins 
580( 0TJ). 

Discussion: Ama.u .. i .ta mcutgina.ta is assigned to Section L£p.ide.Ua., 
subsecRCiOSO'l:<:&,.z..i.a.e . This is due to the presence of such characters 
as amyloid spores, an appendiculate pileus margin, a white to cream 
pileus color, and variform volva l elements. 

As attempt has also been made to assi gn t his organ i sm to a part
icular stirps . Following the organization of Bas (1969 ) this organism 
would seem to belong to Stirps StJz.ob.U.i.Qo~. based upon the absence 
of basidial clamps, white volval remnants with moderately abundan t , 
interwoven elements. and the production of irregularly shaped volval 
wa r ts on the pi 1 eus . 

Although this organism is apparently re l ated to the members of 
St i rps Sbtob.i.l'..iQo.tmW, only slight changes in a particular character 
would a ll ow i t to fit in to other stirps. For example, if the basidia 
had clamps t his organism could be placed i nto Stirps Vi.ll.g.i.neoi.du due 
to its smal l t o medium, detersile volval war t s and the irregula r ly 
disposed universal veil remnants , consisting of moderately abundant 
hyphae and inflated cells. If t he e lements of the volva l remnants on 
the pileus had a more erect-parallel disposition, it would be more 
c losely related to Stirps Pol ypylta!n.iA, due primarily to its color and 
small to medium, detersile warts. 

As t he Amanil:a. flora of t he United Sta tes, and in particular t he 
southea stern region, is further s t udied the varia tion and diversity 
becomes increasingly apparent . As can be seen with Aman.Ua. maJtg.i.na..ta. 
it is frequently quite difficult to determine the specific relationship 
wi t h other members of this section based upon the current classifi cat ion 
system. Therefore, the establishment of new stirps within this section 
may be necessa ry i n the future. 

LITERATURE CITEO 

Bas, C. 1969. Morpho109Y and Subdi vis ion of Aman.i.ta and a Monograph 
on its Sect i on Le!Wfe.Ua . Persoonia 5 (4 ) : 285-579. 
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CANDIDA Pi\RATROPICALIS, A NEW SPECIES OF CANDIDA 
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RICHJ\RD F- D' l\1>11\TO 
V.iv.i6.ion oO M.i. c. !L ob .iolog y 

Ve.pa Jt.t me.•t.t o 6 Pa.t.hology 
Ca.tlt ot.ic. Me d.i.cat Ce n.t e.Jt o 6 B1took.t yu a. 1td Que.e.n6 

Jamaica , Ne.u.1 Yollk 11432 

An unusual Candida isolated from cli nica l specime ns 
ha s been found to be s ufficiently different f rom ex i sting 
t a xa withi n this g e nus to warrant its es t ablishment as a 
ne•,... spe cies , C. paJta.t iLOp.ic a.l .i& . 

MATERIALS AND METHODS 

Twe nty-nine iso l a t e s of the new Ca udi.. da. we r e r ecov
e red from s pecime ns of human blood , s puta , urine, bronchi a l 
washi ngs , throat swabs , a lung biopsy , and a d e cubitus 
ulcer . Thei r morphologi c and physiol ogi c characters 'n'e r e 
studied by procedures p revi ous l y described (Baker , Salkin , 
Pincus , and O'Amato, 19Bl a, b) . 

TAXONOHI C PART 

Division: Fung i imperfecti. 
For m class: Blas t omycetes. 
Form orde r : Cr yptococcales . 
Form family: Cryptococcaceae. 

Can di da pa .ta.t l't o p.i.cal..i~ Bake r, Salkin, Pincus et D'Ama to , 
sp. nov. (F i g ure 1) . 

• Pre s e nt add r ess : Microb i olog y De partme n t , Lahe y 
Clinic , Burlington Mall, Burlington , Ma ssac huse tts 01803. 
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Fig . 1. Cattd.i. da paJta.tJt.op.ic.a l.i6 on cor nmea l + 1 \ Twee n 80 
aga r af t e r 7 days incubation a t 25°C. 

Co loniae i n extracti mal t i agar o cul tae 2 mm diam 
usq ue sunt, ochrolcucae fari nulentae , lucidae vel subluci 
dae , p l anae subconvexae vel umbonatae , ma r ginibus fila 
mentosis patulis. Pe r dies 14 in g l ucoso- ferme nti extracto 
cum aqua peptonica immersis sed irnen tum pe l licu l umque 
formantur, cellul is fer t i libus ovoi deis vel e longato
ovoideis (2 . 5-- 7. 5 x 3.0--12.5 ~m ) cum qui bus blasticonidia 
gemmantia nume rosa colla ang us t o conjunguntur ; pseudo
hyphae hyphaeque genuinae adsunt. In farinae Zeae ag~ ro 
pe r dies 7 cul tae fermenti cellu l ae ovoideae vel e l o nga t o
ovoideae (2 . 5-- 6 .5 x 3 . 5- -14.0 urn ) cum pseudohyphis 
hyphisq ue genuinis formantur . Status sexualis ignotus . 
Notulis physiologicis (tab . 1 ) cum C. t4op~cal~ (Cast.} 
Be r khout congrui t, sed s ucros um melezitosum fermentare 
necnon L-arabinos um assimi l are nequit simulque me thyl - D
glucosidum sucrosum melezitosumq ue modo variabi l i assimi
lat . 

Habitat : Ma n. 
llolotype: 79MR8 , iso l a t ed from human b l ood at au t opsy , 
New Yor k , New York. 

The holo type s l i de preparations , as well as living 
c ulture s , have been deposi t e d i n the Ame r ican Type Culture 
Collection, Rockville, ~1aryland {access i on numbe r ATCC 
42678), and i n the New York Botanical Gar de n Culture 
Col l ect ion, Br onx, Ne w York. 

The epithet C. pa~at40picat~ was chosen to emphasize 
the r e semblance of this s pecie s to C. t~opicali&. 
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Colonies on malt-extr act agar at 14 days are 2 mm in 
diameter; yellowish - white; pas t y; glossy to dull glossy; 
and umbonate, flat, or sli~htly convex, with spreading 
fil amentous margins. At 14 days in glucose -- yeast
extract -- peptone water a sediment and pellicle have 
formed; reproductive cells a re ovoid to l o ng-ovoid (2.5 -
7.5 x 3 . 0-12.5 l!ffi) with multiple b udding blastoconidia , 
each attached by a narrow neck; and pseudohyphae and true 
hyphae are present . \oJhen grown on cornmeal agar for 7 
days, the cells are ovoid to long- ovoid ( 2. S-6. 5 x 3. 5-
14. 0 t~m ) with well-ramified pseudohyphae and true hyphae. 
The teleomorph is unknown. Physiologic characters (Table 
1) are similar to those of C. ~~op~eali4 (Cast.) Berkhout 
except for (i} the inability of C. pa~at~opicalih to fer
ment sucrose and melezitose and assimilate L-arabinose and 
(ii) its variable assimilation of methyl-D- g lucoside , 
sucrose, and melezitose. 

DISCUSSION 

The morphology of C. paJta.t.~t.op.ic.a.lih (shape and size 
of blastoconidia, development of blastoconidi~ in sparse 
c lusters at hyphal nodes, absence of chlamydospores and 
ge rm tubes) suggests a close similarity to C. t~op.i c..at.i h 
and its sucrose-negative variant {Ahearn, Meyer, Mitchell, 
Nicholson , and Ibrahim , 1977; Baker et al., 198la). How
ever, the new s pecies ' inability to ferment sucrose and 
melezitose c l early differentiates it from C . .th.op.ic.atih 
(van Uden and Buckley, 1970) . The utiliza t ion of me thy l
D- glucoside, melezitose, and sorbose by many isolates of 
C. pa ,'ta.tJtopica t ih (24 %, 52\, and 90% r espectively ; Baker 
ct al., 198la) and its inability to assimi late inulin 
distinguish this taxon from the sucrose - negative form of 
C . .t.Aop.icatih {Ahearn et al., 1977) . 

Since isolates of C. paJta.t.Jtopicat..ih freq uent ly (41 \) 
do no t assimilate sucrose, cursory examination of such 
i solates could contribute to their misidentification as 
C. o.teUa.to<.dea. 

The lack of recognition of thi s new species despite 
it s relative frequent recovery from d ive rse clinical 
specimens i n several l abo ratories suggests that C. pa~a
tltopicatih has been and probably still is being misidenti
f ied. 

JICKNOWLE::>G.,ENTS 
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especially to Dr. Mi chae l R. NcGinnis for p rovidi ng taxo
nomic assistance. 



ll8 

TABLE 1. FERMENTATION AND ASSIMILATION PATTERNS OF 29 
C. pa.JLa.t.lt.opic.al.i4 ISOLATES~ 

Subs trate 

Ce llobiose 
Dextrose 
Ga l ac t ose 
Inulin 
Lactose 
Mal tose 
Melezitose 
Melibiose 
Raffinose 
Sucrose 
Trehalose 
0-Arabinose 
L-Arabi nose 
Citri c acid 
Du l citol 
Erythritol 
Ethano l 
Ethy l amine 

hydroch l oride 
Gluci tol 
Gl ycerol 
Inositol 
2- Ke to-g 1 ucona t e 
DL-Lacti c acid 
Mannitol 
Me thyl-0-g lucoside 
Potassium nitrate 
Ribitol 
Ribose 
Rhamnose 
Salicin 
Sor bose 
Succi n i c acid 
Xylose 

Isol ates posit ive (\ ) 

Fermentat i o n 

0 
1 00 
1 00 

0 
0 

1 00 
0 
0 
0 
0 

100 

Assimi lat ion 

69 
1 00 
1 00 

0 
0 

100 
52 

0 
0 

59 
100 

0 
3 

100 
0 
0 

100 

100 
100 

14 
0 

1 0 0 
86 

100 
24 

0 
100 

10 
0 

2 4 
90 

1 00 
100 

!Resu~ts obtained with Wi cke rham broth technique at 
weeks. 
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NOTES ON 
CORII CIA CE AE ( BA S IO !OH YCET ES) VI II. 

Two new species of Tu bul ic rlni s . 

Kurt Hjortst am 

,., a J a re ga t a n 12 
5-4 41 35 AlingsAs, Swe de n 

SUI<I-IARY 

Tu bulicrini s cinctoides a nd I . ov a l i sp o rus 
ar e described fro m North Europe a nd Af ric a 
re s pectivel y . The f irst spec i es i s s i mi l a r 
to T. c inc tu s G.U. Cunn. but deJJmi ted by 
it s mo r e g lobose spores a nd cyot idia o f di
vergent appearance. The Afri ca n spec ie s is 
re l ated to the T. qlebul os us - g roup i n its 
cys tidi al morpholo gy , but well def i ned b y 
h a vin g oval s pore s . The t ype of I . c inc tu s 
was stud ied , 

TUBULI CRI NI S ClNCT OIDE S Bj o rtst. nov. spec. Fig. 1,a-c . 

Species Tubulicrini cinc to a f f inis sed sp ori s obli que s ub
g lobosis (4 .7 5- ) 5 x ( 3 .7 5- )4 - 4. 5 urn; lyocysUdiis i nd i 
s t i nc te capitatis, 60 -70 ( -90 ) x 5-6 urn . 

Holotypus: Sweden. tlsterg~tla n d . V. loll s t ad par., Ornbe rg , 
Stor pis sa n state fore s t reserve, i n herb-r i ch Picea forest, 
on deca yed trunk of Pi cea a bies . 1979- 11-09 . K. Hj ort stam &: 
T.Hall i n g back. Hjm 11 340 (G O) . 

Para t yp us : do. Hjm 1139) (p r iv.herb . ) . 

F"ruitbod y re s upina te, ef fuse , a t f irst reticul ate , then 
more or less continuou s , th i n, whitish, with the cyst id ia 
p ro ject ing, each wi th a g lobule of excreted matter easil y 
see n un de r a lens (S0 - 100 X) . 
Subi c ul um ve r y sparse, composed of thin-wa lled, more o r 
l ess unif o rm hyph a e , a bout 2- 2 . 5 urn wide, with a clamp at 
each sep tum. 
Lyocrst idia f ai ntl y a myl o id, mostl y grey ish l n Mel z er ~s 
r eagent, cy lindri ca l, up to 60 - 70 ( - 90 ) um l ong a nd 5 - 6 urn 
wi de nc a r the bi - , se ld om tri-fur ca te base ; the capillar y 
lume n ending mo r e o r l es s abruptly; ne c k- wi d th (3.5 - ) 4 - 5 um, 
the a pices or th e cy s t i dia s l ig ht l y ex pa nd ed but i ndis t i nc t
l y capitate, us ua ll y no t more thon 6-7 urn in di am. 
Ba s idi a sma ll, 12 ( -1 5 ) x (4. 5- ) 5 ( - 6 ) urn , wit h fo ur s t e ri g 
mata a nd a c l amp at the base, not a myl oid . 

~o~b!!~~~~~i ~ ~~ ~ I~~ ~~~Io~~~(~~; ~~ ) d 5 :i t ~.~;~ i ": ~4 ~~y -
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Fi g .1 . Tubuli crinis cinctoi d es a ) cystidia b ) ba s idium 
c ) spores . - Cal l. Hjm 1 1348 (hol ot yp u s ) . T . cinct u s d ) h y 
ph a e ) cystidi um f ) spo r es. - Ca l l . Cun n. 17 428 (hol o t ypus ) . 

um, with a dis tin c t apic ulus. 

Rema rk s . Th e new spec i es T. c inc t oides is undoubtedly very 
simi lar to T. cinc tu s G.B . Cunn. but seems to be wel l deli 
mited by its mo re globose Dnd s l i ghtly l a rger s pore s . In 
the t yp e of the l a tter ( as f a r as known the onl y materi a l 
ga thered ) the spo re s a r e more or l ess e llip s o i d ond measu r e 
4.2-4.5 ( - 5 ) x 2 . 75 -3.2 5 (- 3. 5 ) u rn (i n th e or ig inal des c r ip 
tion 4- 4.5 x J-3 . 5 u rn ) , whi le most s p o r es ofT . c i n c toi des 
meas ure 4.7 5- 5 x }.75-4 urn . The l yo c ys tidia o f the two s pe
cies s how a s li ght but c l ea r dif fe rence. In T. c inct us the 
ap ica l bul b is fai rly di s t i nc t , s t a r ti ng somewha t ab ruptly 
f r om the neck ( fig .1 ,e ) , a nd th ick-wa ll ed in the ba sa l part , 
whi le th e cystidia l- bulb of the new speci e s is l ess ma r ked 
a nd us uall y con s ists onl y o f the th i n- wal led part of th e 
a pex ( f i g .1 ,a ). 
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Fig.Z. Tubulic ri ni s ovalispo ru s a ) cy s t i di a b ) bas idium 
c ) spores. - Co li. Ry v. 11J08 ( holot yp u s ) . 

TUBULICRINIS OVALI SP ORU S HjortsL n ov. s pec . Fig . 2. 

Spec ies Tubuli c rini glebuloso af fini s sed fru c tifica t io n e 
s ubtilitcr odont i oide e t spo r is ovalihus 4.5 (-5 ) x 2.5 -
2.75 ( - J ) u rn ; l yoc ys ti d i i s cy lindricis, pallide amy l oidibus 
( f ere griseis ) , circitcr 1 00 x 5 - 6 u rn, versu s a pi cem lev i
ter e ngustum . 

Holotypus: Africa . Mal a wi. So uthern Prov., 11ulanj e d is tr., 
r-lulanje Hts . , Liche n ya Pl a teau, a l t. 1EI 00 - 2000 m. a . s .l. , 
on coniferous wood, proba b l y Widdin g tonio. 1973-0J-09 / 10. 
L . Ry varden 1 1308 ( 0 ) . Iso t ypu s : in GB. 

Paratypu s : do. L. Ry v arden 113 82 (0 ) . 
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Fru itbo d y re s upinate, effuse, thin, composed of very small 
ac ul ei , abo ut 15- 20 / mm , whitish or becoming ye llowish b rown, 
wi th numerous cys tidi o p r ojec t i n g above the h yme niu m and 
easi l y obse r ved un der ~ l ens (50 -1 00 X) , eac h e ncru s te d at 
l he apex with b rown ish, exc r e ted material . 
Subi c ulum thin, most l y inc onspicuous, composed of t h i n
wa ll ed, uniform h yphae with clamps, us ual l y 2-J urn wid e . 
l rocys tidi a numerou s , cyli ndr i cal, fa intly amyloid, abo ut 
100 urn long and 5- 6 urn wi de near th e bi - furcate base, t a
pering s l ight t owa r ds the apex and wi th a neck-wid th of 
4 - 5 urn, the capil l a r y lu men e ndi ng g r ad ua l ly at the s l ight
ly t apering, but obtuse , apica l part. 
Basidia us u a ll y 1 3- 1 5 x 4 . 5 - 5 urn, with fo ur s t erigmata a n d 
with a basa l clamp , not amyloid . 

~~~~~v:1~h 0~e~~~!~s~!~ i a ~~i~~;a ~~ =~~p~i~o~; 5 :e:c~ i ~ ~~ . 7 5 

Rema r ks . Owing t o th e cystidia l morphology this new species 
~o be c losel y re l a t ed toT. an gu st u s (Rag.& Weres . ) 
Da nk a nd T . glebulosu s ( Bres . ) Da n k but is distingui s hed by 
its ovate to e lli ps oi d spo r es . The f ine l y odonti o id fructi
fica ti on is somewha t un u s ual i n other species of the ge nus, 
but re centl y JGlich described o ne species ( T. co rneri ) 
wh i c h, acco r di n g t o the description , is quite c l ose toT . 
hamatus (Joc ks. ) Da nk b u t d is tinctl y too thed, with fai rly 
l arge ac ul ei . In fre sh material, similar growth s t ruct ur e 
c a n be demonstrated fo r examp l e i n T . inornat u s ( Jacks. & 
Rag. ) Do n k,whcrc it is le ss pronounced th an i n T. ovalisp o-

~· 
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Three n ew combi notions in Hy pochnici e ll um . 
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S UI~I-1AHY 

The ge n u s Hypo c h n l ci e!lu m with the t ype spe 
cies Leptospo romyces ovoideus Jli l ic h was de 
scribed by Hjo r t s t am ond Ryv a r den ( 1980 ) and 
c hara c teri ze d by pe l licu l ar to mem brana c eou s 
fru i tbo d i es a nd t hi c k - wal 1 ed, cya n ophilo u s 
spo r es. 
Th r ee new combi nat ions a re propose d he r e : !!· 
c r emeoisabellinum, H. melle , a nd H. s ubil l a 
n ueatum . The ge neric circumscription i s 
s l ightl y eme n ded to i nc lude also species with 
spores gr ey ish bu t not distinct l y bl ue i n Mel
ze r ' s reagent. 

I NTRODUCTION 

When Er ik sso n and Ryvard c n ( 1976 ) t r ea t ed the gene r a le p t o
s p or omy c e s a nd le u cogyropha na t he y d isc ussed severa l simi
larities between l eptosporomyces ovoide us J U1i c h a nd Le uc o
g yro p ha na cremeoisabe11ina ( Litsch . ) Parm. , l, molli s--rrt:" ) 
Parm . , a nd l . s ubi ll a qu e a t a ( Litsch . } JGlich. The a u thors 
also expressed the possibility o f joi n i n g t he specie s i n a 
sepa r a t e genus. 

La te r on Gi nns ( 1970 ) ci r c umscribed the genus Le ucog xroph a 
na a nd exc luded t h e th ree species me n tio ned above wi th ou t 
iny s uggestions as to thei r generic p os ition . Co nseq ue n t l y , 
the species need a pl ace in the fa mi ly Co r tici aceae , a nd in 
my opin ion Hypoch nicie llum seems to be s u itab l e . 

Withou t any dou b t the thickness of t he spore - wa ll is a cha 
r ac ter t o co nsider , uniti ng t he species. I n spite of th e 
fact that the spores o f H. ovoideum a r e non- amy l oid i n com 
pa r isian with the ot her s pecies, wh i ch hav e a more o r l ess 
greyish re a ction, the species have many ch a r acters i n comm-
on 

The gen u s Am yl oa thelia Hjortst. ( 1979 ) is i n ma n y r es pec t s 
no t app r opriate for t he species he r e refer r ed to Hypochni 
ciellum. Al l s pecie s i n t ha t genus have strong l y amy loi d 
spo r es a nd thin ner spore-walls. 
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Key to the species o f Hypochnicie J l um 

1. Cys t idia prese n t, basal h yp h ae with t h i c kened 
wa ll s, a bout 5-6 u rn wide ..• ... ••. • • • ,,, ••.. • H. melle 

1. Cystidia absen t, basal h yphae thin-walled ----
up to 4-5 urn wide ••. , ••.••••.••••.••.•.•.••• 

2. Spores S-6 ( -7 ) urn long .. . .....•........•... H. c rem e o
isabelli num 

2. Spo res 3 . 5 -4. 5 ( -5 ) u rn long ................. 3 

3 . Spores unchanged in Melzer's reagent. Known 
only from deciduous wood •• •••• • •••• ,, ••••••• H. o voideum 

J. Spores greyish in Melzer's reage nt. Known 
only from conife rou s wood •••.••••..•. . •• ..•• 1-1. s ubill a 

gue a tum 

HYPOCHNIC I ELLUH l·l jortst. & Hyv., Nycotaxon 1 2 ( 1 ) : 176, 1900. 

Type species: Leptosporomyces ovoide u s Ji..ilic h 

Eme ndation. 

Frui tbo d y res u pinate, effuse, pellicu l ar to membranaceous, 
wi th a wh.itis h, fa i rl y ~~ell-developed s ub iculum , co ns is ti n g 
o f loo sely i n terwoven h yphoe; hymenium smoo th o r with sm e ll 
g ra nul es; ma rgin i n co nspic u ous or in some spec i es f ibrill
os e t o rhi zom orphic. 
Hyp ha ! sys t em monomiti c . Basa l h y phae thin -o r more or less 
thick-wal led, sub h yme ni a l h yphae thi n-wall e d , a ll h yp ha e 
wit h c l amp s . 
Cystidia prese n t or a bsent, somewhat h yp ha - l i k e , with thin
o r thi cke n ed wal l s. 
Sp ore s thick-walled, cya nophilous, in s ome s pe c ie s wi th 
walls g re y i s h in l·lel ze r · s reagent. 

HYPOCHNICIELLUf·f CREf·fEOISABE LLI NUf·f ( Lit sc h. ) Hjortst. nov. 
comb. Basionym: Cortici u m cremeo i sa bellinum Lit s ch., Ann. 
mycol. 39 ( 2-J ) : 117, 1941. 

Lec tot yp u s: Sweden. SO der ma nl a nd. Near Sa l tsjOb a den, on Pi
nu s sy J vestris. 1 906 -1 1 -1 4. L. Romell (5 ) . ! 

Thi s i s a littl e -kn own s pecies, but duri n g recent yea rs a 
few co l lectio n s have been found in Norwa y . One of these 
specimens ( Hjm 1 05JO ) , differ s i n having spo re s gre y i s h in 
Mel z er's reagent a n d in having slightly encrusted hyphae. 
It is possible that the spec ies consis t s of more th a n one 
t axon but this ca nn ot at p re se nt be sa ti sfac toril y s olved. 

Sel ected specime n s s tud ied: Sweden. Smaland. Rumsku ll a par., 
No rr a Kv i ll Nat. Park, on coniferous wood. 1970- 10. Gro Gul
d en s .n. (GB and 0 ) . Norwa y . Oppland. Oovre. Hjerkinnho l e n, 
e Jev . 950 m, on Pinu s sy lve st r is. 1979 -0 0 - 25. l·l j ortstam 
10497; do. Hjm 10530 ( both in Hjm priv . herb. ) . 

HYPOCHNIC I ELLUH I-lOLL[ ( r r. ) Hjorts t. nov. comb. 
Bosionym : Th elephora mollis Fr ., Sys t. mycol. I, pa g . 443, 
1921 0 

Authentic material not l ocated. 
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Th e modern interp ret a tion of t he spe c i e s corl"e s pond s we ll 
with th e protolo gue b y Fries whic h r eads as foll ows: effuse, 
carnoso - memb r a na c ea, rube s centi - pa ll i da, subtus tomen~ 
papilli s pro mi nuli s ma jusculi s . 

On well-develop e d specime ns the s ma l l g r a nule s ( whi ch were 
observed by Fries) on the h yme nium ore eas il y distingu ish
ab le, a t lea st und er a len s (5 0 X) , and togeth e r with the 
cys ti dia, s por es, a nd wi der basa l h yp hae with th icke ned 
walls, delimit the s peci es well from others of the genus. 

Selected s pe c imen s studied: Sweden. V~ ste r gH tlond. Ber gs te 
na pa r . , KorpBs, o n decayed timber (c oniferous wood ) . 1977 -
00 -0 7 . Hjort s tam 814 1. Norway . Aker s hus. Nannesta d . T0mte 
farm, on c oniferou s wo od . 197 8 -09- 27. He rma nsen & Hj o rtst am 
s .n . {b o th in Hjm priv. h e rb. ) . Hcdmark . Grue . Me lda l e n , on 
Piece obies. 1974 -1 0-12. L. Ry vard e n 1 3352 ( 0 ) . 

II YPOC HNI CIELLU/1 SU8lllAQUEA TU f\ ( Litsch . ) Hjo r t s t. , n ov . comb. 
Ba s ion ym : Cor ticium s u bi l logue a t u m Li tsch . , Ann. mycol. 39 
( 2 - J ) : 128 - 1 29 , 1941. 

Lec tot ypu s : Swe de n. Stoc kh o l m. Lid i n gti, on Pinu s sylvest r is. 
1 9 10-0S - 29. L. Romell 2068 ( S ) . ! 

Fo r a good d escription a nd com prehensi v e d isc ussio n of t h e 
s pecie s see Erik s s o n a nd Ry vorde n 1976. 

Se le c ted s pecimen s tudied : Sweden.U pp lond . Ar entu na pa r., 
Storv r eta, o n dec ayed coniferous fe ncin g. 1927- 0 5-08 . Set h 
Lun dell No . SJ ( G8 ) . 
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SUMMARY 

Examination o f t he type ma t er ial for CLados porium 
bantianwn (Sacc.) Borelli and the living t ype culture of C. 
t Piahoides Emmons, as well as a number of o ther living 
cultures, has revealed tha t these two taxa are conspec i fic . 
Based upon priority, C. bantianum i s the correct name for 
thi s taxon . 

I NTRODUCTION 

During the past several y ear s , there has been con
siderabl e controvers y rega rd ing Cladosporium bantianum 
(Saccardo ) Borelli, 1960 a nd its re la tionship to C. 
t r i choides Enuuons, 1952. Borelli (4) s tudied the t ype 
ma ter ial f or Toru Za bant i ana Saccardo, 1912 , which wa s 
iso lated f rom a human case o f cer ebral phaeohyphomycosis 
by Banti (1), and conclud ed t hat T. bantiana should be 
transferred to the genus CZadOspo~ium , for which, he 
proposed th e new combination C. bant ianum . Borelli also 
conside red C. trichoides , which was likewise i solated from 
a case of human cerebral phaeohyphomycosis (3 ), to be a 
synonym of C. bantianum . Emmons et aZ . (5) have disagreed 
wi th Borelli. They consider C. t Pi ahoides to be a dis
tinct species and Toru la bantiana a nomen confusum . This 
study was undertake n to reevaluate t hese two taxa and t o 
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resolve the con troversy surrounding C. bantianum and C. 
trichoides . 

METHODS AND MATERIALS 

Living cultures were s tudied on pota to dextrose agar 
(PDA) after 2 weeks i ncubat i on a t 25"C in the dark . Meas
uremen t s wer e de termined f rom camera lucida draw i ngs of 
s l i de cul tur e preparations . 

Herbarium specimens examined. Exsicca tum l abelled 
499 , To.ruZ.a bantiana Sacc. , Herbarium Hycol. Orto Bo t anico , 
Padova, Italy , P. A. Saccard o; 5 photomicrographs of T. 
bantiana prepared by P. A. Saccardo; DHD- 38 , s lide culture 
prepara tion grown on PDA, isolated f rom s awdu s t mulch he ap 
via spl een tissue o f hams t er, Will iams burg, VA, prepared by 
D. Dixon in 1977, received as C. trichoides (see NCMH 1145 
for l i ving cul ture); DMD-39, s l ide culture preparation 
grown on FDA , isolated from sawdust mulch heap via testes 
of hams t er , \.J'illiamsburg , VA, prepar ed by D. Dixon in 1977, 
r ece i ved as C. trichoides (see NCMH 1148 fo r living culture) . 

Living cultures of C. bantianum s tud ied . NCMH 111 = 
CDC B-1937 = NIH 8595 • IP 509 , from human brain abscess, 
sent to NIH by G. Segretain , Institut Pasteur, Paris; NCMH 
112 =CDC B-1938 • NIH 8580 , from human brain abscess, T. 
Collette , Sayr e , PA.; NCMH 113 • CDC B-1940 =NIH 8579 z 

ATCC 10958 • CBS 173 . 52, type culture , f rom human brain 
abscess, C. Binford, Ba l timo r e , MD; NCMH 114 =CDC B-1941 
= NIH 8598 , from s oil, P. Klite et aZ., Panama; NCMH 115 = 
CDC B- 2003 = NIH 8504 , from chronic abscess in human 
abdominal wall, J. Pereira, Wash i ngton, DC; NCMH 116 NCMH 
121 = CDC B-2283 = CDC B-1897, from brain abscess in a 
cat, S. Jang at aZ. , Davis, CA; NCMH 117 = CDC A- 980 = NIH 
8590 , from human brain ab s cess , J . Barnola Duxans, Caracas, 
Venezuela; NCMH 121 • NCMH 116 =CDC B- 1897, fr om brain 
abscess in a cat, 1-1. Rinald i , Davis , CA; NCMH 122 = CDC B-
1898 = ATCC 22649 , f rom human brain abscess, J. Bennett, 
FL; NC~rn 474 = NC~rn 767 • CDC B- 2525 , from brain abscess in 
a cat, Biber s t e in, Davi s , CA; NCMH 767 • NCMH 474 = CDC B-
2525 , f rom brain abscess i n a cat, S . Jang et aZ ., Davis, 
CA; NCMH 1145 = DHD- 38 , from s awdust mul c h heap, D. Dixon, 
Williamsburg, VA; NC~rn 1146 = DMD- 41 , from sawdust mulch 
heap, D. Dixon, Wi ll i amsburg, VA; NO.IH 1147 = DMD-58 , from 
stump of Juniperus virginiana , D. Dixon, Suffolk , VA ; NCMH 
1148 = DHD- 39 , f rom sawdust mul ch heap, D. Dixon , Williams-
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Table 1. Heasurement s of Cladosporium bantianwn 
conid i a in he rbarium specimens 

Specimen Average size ( ~m) Range ( urn) 

Exs i ccatum 4 . 6 X 8 . 4 3.1-7 . 3 X 5 . 6- 13 . 0 
l abelled 499 

DMD- 38 3. 1 X 6 . 9 2 . 2- 3 . 9 X 5.7-9. 2 
DHD- 39 3.4 X 7.5 2.7-4.1 X 5. 1-14 .0 

Tabl e 2 . Measurements of Cladospor ium bantianwn conidia 
a f t e r 2 weeks on potato dextros e agar a t 25°C 

Isolate Average size ( ~m) Range ( ~rn) 

NCMII 111 2 . 5 X 6. 4 1. 8-3 . 2 X 4 . 5-10. 0 
NOUI 112 2.7 X 7 . 2 2.1-3.6 X 4.8-10 . 5 
NC}UI 113 3 . 0 X 6.3 2 . 3-4 . 0 X 4. 7-11.0 
NCHH 114 2. 7 X 6.2 2. 0- 3 . 4 X 5.0- 9. 2 
NCHH 115 2.8 X 7.2 2.0- 3 . 8 X 5.0-13 .8 
NC}Di 116 2 . 9 X 5.7 2 . 3- 3 . 5 X 4.6-8. 3 
NODi 117 2.7 X 6.4 2.0- 3 . 5 X ~ . 6-10.6 
NC}Di 121 3 .0 X 5 . 9 2. 1-6.5 X 4.0-8 . 5 
NCflli 122 2.7 X 5.5 2.1- 3.3 X 4 . 0- 8 . 0 
NC}Di 474 2. 7 X 5 . 3 2. 1- 3 . 1 X 3.8-8.5 
NCflli 767 3.1 X 6.5 2.1- 4.0 X 4.1-12 . 0 
NCMII 1145 2.9 X 5.8 2 . 5- 3. 5 X 4.1-9.0 
NCflli 1146 3 .0 X 5.3 2.3-3 . 7 X 3.7-9.0 
NCflli 114 7 2. 9 X 6.3 2.1-3.5 X 5.0- 8.5 
NCflli 1148 3.1 X 6.2 2.0- 4.4 X 4 . 0-11 .8 
NCflli 1151 3.1 X 5.9 2.5-4 .1 X 3.8- 9 . 0 
NCMII 1152 2.8 X 6.6 2. 1-3.2 X 4.8-11.0 
NCMII 1168 2 . 6 X 5.5 2. 1-3. 1 X 3.8-11. 5 
NCMH 1181 2. 8 X 5.8 2.1-3.7 X 4.2-8.5 
NCMII 1182 3 .0 X 5.6 2.5- 3. 5 X 4.0- 7.6 
NCMH 1186 3 . 2 X 8 . 0 2. 5- 4.0 X 5 . 0-14 .6 
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burg , VA; NCHH 1151 ~ ATCC 24928, from human brain abscess, 
P. F. Jurgensen; NCHH 1152 • ATCC 28255 = Crichlow 853, 
f rom human brain abscess , D. K. Crichlow; NCMH 1168 = CBS 
328.65, from a dog, G. A. de Vr i es; NCHH 1181 g SM 1502 , 
from human brain abscess, M. Hironaga , Ot su , Japan; NCMH 
1182 = SM 1522, from human cutaneous abscess , M. Hironaga, 
Otsu, Ja pan ; NCHH 1186 = FCM 7819, from human skin lesion , 
S . Anuna, North Kerala , I ndia. 

DISCUSSION 

Heasurements of the conidia preserved in the holotype 
(Fig . 1) f or C. bantianum are 4.6 X 8.4 urn (3.1- 7.3 X 5.6-
13.0 urn) (Tabl e 1), which vary a little from the measu re
ment s i ncluded in the or iginal description ( 6) for the 
species, and t hose measurements recorded by Saccardo i n 
his notes (Fig . 2) . Saccardo described the conidia as 
... "conidiis lange et sat pers istenter catenulatis (in 
quaque catenula 5-10), concol or ibus, oblongo- ellipsoideis , 
8-11 X 5, levibus , intus granulos i s, s ummis juni oribus e t 
pal lidioribus ." Ev en though Saccardo makes no sta t emen t 
concerning whether or not th e chains were simp l e or branched, 
his photomicrograph of C. bantianum (Fig. 3) clearly shows 
that t he chains wer e branched. Figure 3 also reveals that 
some of the chains consis ted o f more than ten conidia . The 
exsiccatum contains a few blastoconidia that have three 
hila, which conf i rms t ha t the chains were branched. 

Emmons et al . (5) have i nterpreted the original 
descript ion of C. bantianwn as follows: "Saccardo sta t ed 
that T. bantiana produced conidia 8 to 11 X 5u in un
branched chains which wer e only 5 t o 10 cells in length". 
Their transla t ion of the Latin diagnos i s fo r C. bantianum 
i s a pparently in e rror s ince Saccardo considered only the 
conidiophores to be simple. He described them as 
. .. "conidiophoris ex mycelia hypos tromatico brevi , cell u
lose ascendentibus, fasciculatis, cylindraceis , simpli
cibus, subrec tis , var i ae longitudini s , plerumque 1 5-30~ 

Figs. 1-2. Cladosporiwn bantianum. 1. Lac t ophenol prep
aration of exsicca t um labelled 499, Torula bantiana 
Sac ., Herbarium Mycol . Orto Botanico, Padova, Italy , 
P. A. Saccardo, in differential i nter ference contras t 
microscopy. 2. No t es prepared by P. A. Saccardo for 
Torula bantiana Sacc . 
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long, raro usque ad 60lJ (ex cultura) ... " Owing to their 
incorrect trans lation of the nature of the conidial chains 
f or C. bantianwn , they stated : " If the name , T. bantiana , 
i s based on both Saccardo' s descriptions and Borelli's 
interpretation of a photomi crograph attributed to Saccardo, 
then the name, T. bantiana , apparently is based on two 
fungi and is a nomen aonf uswn ." ~igure 3 is the photo
micrograph publi s hed by Borelli in 1960 (4) that is re
ferred to by Emmons et aZ . It clearly shows that the 
chains were branched and that only one fungu s was invo l ved. 

It has been argued that C. bantianum and C. trichoides 
should be maintained as separa t e species because of dif
f erences reported in the number o f conid i a composing the 
chains (5). Emmons in Binford et al . (J) described the 
conidia of C. tPichoides , in part, as "Conidiis ellipsoidis 
vel cylindraceis, 2-2 . 5 X 4-10~ , continuis ve l 1-septatis , 
fuscis, aequalibus , formatis in ca t eniis longis ramosisque . " 
No mention was made by Emmons of the length of the conidial 
cha i ns other than that they were long, but his figure 5 
shows the longes t chain to posses six conidia. Examination 
o f NOlli 113 (Figs. 4-5) , and additional cultures have 
reveal ed that the chains are much longer, often consist i ng 
of 35 or more conidia . Even t hough Saccard o s tated that 
the conidial chains of T. bantiana consisted of 5-10 
conidia, his photomicrograph (Fig. 3) s hows that some of 
the chain~ were l onger. 

Emmons et aZ . (5) have observed that isolates of C. 
bantianwn ... "have been r emarkably uniform in morphology 
and size of spores, although a few s trains have borne 
larger spores in primary cultures than those described by 
Emmons, reverting to spores of typical dimensions upon 
subculture." A comparison of DMD-38 and DMD-39 (Table 1) 
with NCHH 114 5 and NCMI! 1148, respectively (Table 2) , 
supports the observation that the conidia t end to become 
small e r in size upon subculture . In a personal communica
tion to Dr. Borelli , J. Bennett (National Insti tutes o f 
Health, Be thesda, HD) s tudied a brain isolate that he 

Figs. 3- 5 . Cladosporium bantianum . 3 . Photomicrograph 
prepared by P. A. Saccardo of Toru la bantiana showing 
its microscopic morphology . 4-5. Branched chains of 
blastoconidia (NCMH 113), potato dextrose agar after 2 
weeks at 25°C, in different ial i nterferenc e contrast 
microscopy . 
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identif ied as C. trichoides . Bennett' s i s olate produced 
conidia that were approximately the same size as those 
described f or C. bantianum by Saccardo . Unfortuna t ely , 
Benne tt's i solate could not be included in this study 
because it had died s ever a l year s ago. After examining the 
living cultures lis t ed in Table 2 , it i s obvious that t he 
conidia o f C. bantianum vary in size , ranging from 1 .8- 6 . 5 
X 3.7-14.6~m. The size range seen in the exsiccatum is 
3 .1-7 . 3 X 5 . 6-13.0~m, which is compatible wi t h the varia
tion observed in the l i v ing iso l a t es . This simi l arity in 
conidial size c learly s upports the conclusion t ha t C. 
bantianum and C. trichoides are conspecific , even though 
the conidia in the exsicca tum t end to be l arger than those 
in the living cultures . 

There is no doub t tha t Banti ' s i solate had the ability 
to grow a t 37°C (6) . I n fact, Banti found that his f ungus 
was pathogenic f or rabbits (7), whose body tempera ture is 
a pproximate ly 40°C. Since there i s no liv i ng cultur e of 
Banti's isolate , i t is impossible to determine whether i t 
could grow at 42- 43 •c . Bor e ll i (4) demons trated t ha t 
isolates of C. bantianum can grow at thi s high t emper ature . 
The thermocolerance and neur otropi sm in man of the original 
isolates of C. bantianum and C. triahoides add additional 
suppor t to t he cons pecificity of these two taxa. 

Another controvers ial poin t is t he report ed color of 
the human bra in les ions . Accord ing to Ban t i ' s descript ion 
(1) , the cer ebral nodules were ... "of a deep brown color , 
g~v l.ng one t he i mpress ion of a melanotic sarcoma . " Ac
cording to Emmons et aZ . (5) , the l esions caused by C. 
triahoides occu r a s gray a bscesses. Judgi ng by what is 
published i n t he litera ture , this aspect of t he di sea se is 
variable. For example, in a Venezuelan case (2 ), th e 
lesions we re described as gray- blackish . In t he necropsy 
protocol o f Banti ' s case , which wa s r eproduced by Stigliani 
(7), the lesions wer e desc ribed as a . .. "dirty gray . .. from 
which a thick , mucous thread-like, grayi sh- gr e enish l iqui d 
came out . . . " . The latter t ext was mos t likely dictated by 
Banti during t he performance of the necropsy . Since the 
color of the l esions could have darkened wi thin a few 
hour s , t his may have resulted in t he different descrip t ions 
of the les ion color. The contention by Enunons et aZ. (5 ) 
that the pat ho logical aspects of the two infections are 
signi f icantly dif feren t enough t o main t ain C. bantianum 
and C. triahoides as separate taxa is unju s t ifiable . 
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It is apparent that C. t richoides and C. bantianum are 
conspeci f ic. The arguments put forth by Emmons et aZ. for 
maintaining these as separate taxa are not compelling. 
Cladosporium bantianum can be characterized as growing at 
temperatures up to 42- 43°C and by producing long , sparse ly 
branc hed chains o f blas toconidia consisting of as many as 
35 or more conidia . The con i dia ar e smooth , 1- c elle d 
(rarel y 2-celled) , oval to obl ong- ellipsoi dal, 3 .0 X 6.4vm 
(1. 8- 7 . 3 X 3.7-l4. 6vm) , and pale brown . The conidia arise 
from hyphae or simple s eptate conidiophores that are pale 
brown i n color . The nomenclature is: 

Cladospor ium bantianum (Sacc.) Borelli, Riv. Ana t. Patol . 
Onco l . 17:618, 1960. 

Torula bantiana Sacc., Ann. Mycol. 10:320, 1912. 
(bas i onym) 

Cladosporium t r ichoides Emmons in Am . J. Clin. Patho1. 
22:540- 541, 1952. 
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A PRELIMINARY DISCOMYCETE FLORA OF MACARONESIA: 

PART 2, HYALOSCYPHACEAE SUBF. ARACHNOPEZIZOIDEAE• 

RICHARD P. KORF 

Pl ant Pat hology He rbarium, Cornell University 
lthaca, New York 14853 USA 

11 Huch like a subtl e spider 11hieh doth sit 
In the niddle of her web, whi ch spreadeth wi de. 11 

Sir John Oa\lies 
THE IMMORTALITY OF THC SOU L 

Order HELOTIALES 
Suborder HYMEN OSCYPHlNEAE 

Family HYALOSCYPHACEAE NannL 1932 
Subfa mily ARACHNOPEZIZOIDEAE Kerf 1978 

Tribe Arachnopez izeae NannL in Korf emend. Korf 1978 

ON E KNOWN MACARONESJAN GENUS 

ARACHNOPEZ IZA Fuckel 1870 e me nd. Korf 1952 

Key to the known Macaronesian s pec ies 

1. Ascospores 5- 7- septate at ma turity. 3. A. aurata 
I ' . Ascospores 0- 1- 3-seplate a t maturity .. . • . .. ... .... 2 

2(1' ) . Ascospores 0- 1( - 2) - sep ta te at matu rity ; 
a pothecia on husks of chestnut (Cas ta-
nea) burrs . .. . ....... .... ...... .. -:-:-:-:-:-3 

2'(1 ' ) . Ascospores mos tl y 3-septate at maturity; 
apothec i a on wood, leaves , duff, acorns 

.. ... 4 
3(2) . Hairs thin- walled, taperin~, usually !-septate, 

* Thi s f l ora will appear in an i rr e gul ar order, with Pa rt 
1, contain ing th e i nt ro ductory material , one of the l ast to 
be published. Reprints o f individual pa rt s will not be a
vai l ab l e . Refe re nces wi l l appear in the final par t . For a 
geograph i ca l de f i nition o f Macaronesia and other s pecial 
fea tures of this f l ora , see the note on page 144 . 
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not constricted at the septum. 
1. A. aranea f. aranea 

3' ( 2). Hairs thicker-walled, multiseptate , constricted 
the septa. 2 . A. aranea f. monilipila 

4 (2' ) . Apothec ia 1-3 mm diam., ascospores 
10.2-13.2( - 16.!) X 2 . 2-3 . 7 j.lm. 

4. A. aurelia 
4' (2'). Apothecia less than 0.5 mm diam. .. .. 5 

5(4'). Apical ce lls of hairs without cyanophilic con
tents; ascospor es (13.5-)18.3-22(-26) x 2 . 9-3.7 
).lm; paraphysis apices variously deformed. 

5. A. obtusipila 
5' (4 ' ). Apica l cells of hairs with cyanophilic contents; 

ascospores ( 14 .6-) 16.1-25.7 x 2.2-4.4 ).lm; para
physis apices filiform, not deformed. 

6. A. zonulata 

1. Arachnopeziza aranea (De Not.) Boud., leones Mycol. 
Expl. Pl., ser . 3: 2. 1906 forma ara nea. 

Lachnum aranea (De Not.) Lindau, in Engler 
---&-Prantl, Nat. Pflanzenfam. l I ( 130) : 

203. 1896. 
Arachnoscypha aranea (De Not.) Boud. ex Den

nis, Mycol. Pap. 32 : 87. 1949. 

RECENT TAXONOM IC TREATMENTS: Dennis ( 1949, 1978 ) . 
Kerf (1952) . 

PREVIOUS MACARONESIAN RECORDS: None. 

TYPE LOCALITY : Ita ly. 

KNOI~N MACARONESIAN DISTRIBUTION 
MADEIRA. 

Madeira. CUP-MM 1542 . 
CANARY ISLANDS. 

La Palma. CU P-MM 870. 

A. aranea f. ara
nea, 5 ascospores, 
CUP-M M 1542, x 
1000. 

SUBSTRATA: On cupules (burrs) of Casta nea sativa . 

Notes : l saw one 2- sep ta te ascospore in my mounts ( il
lustrated ) , but typically the spores are either continu
ous or !-sep ta te . Probably common wherever c hest nut 
grows, but difficult to find a mong the hairs on the in-
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ner surface of the spiny husk s . 1 cannot agree with 
Dennis, who separa te d th is species in a distinct genus, 
Arachnoscyph a Boud . , of which it i s the type species, 
but which Boudier hi mself later abandone d . In my earli
er monograp h (Kor f, 1952), 1 missed Li ndau's transfer 
to Lach n um, which s hould be added to the synonymy 
given there. 

2. Arachnopeziza a ranea {De Not.) Boud. f. MONILIPILA 
Korf , f. nov. 

PREVIOUS MACARONES!AN RECORDS: None . 

A Arachnopeziza aranea 
f. a ranea pilis mul tisep
catis miniliformibus dif
fe rt. 

Differing from t he t ype 
form in having mult i
septate rather than !
septate ha i rs , and by 
the constrictions a t the 
septa , giving the moni
liform aspect to the 
hairs. 

A. aranea f. mon!
lipila, ascus, pa

raphysis apex, 
7 spores, subi-

HOLOTYPE: R.P . Korf, R. l'ogel, G.L . Hennebert & L.M. 
Kohn, on cupules of Casta nea sativa, Castanea grove 
below Pousada Vinhaticos, Madeira, Portugal , IS . i.l977. 

KNOWN MACARONESIAN DISTRIBUTION 
MADER lA. 

Madeira. CUP-MM 1545 { holotype). 

SUBSTRATA: On spiny burrs of Castanea sativa . 

Notes : The asc i arise from repeating croziers, and the 
ecta l excipular cells are quite la rge. The new form 
may represent merely a growth-stage of the species. 

3. Arachnopeziza a urata Fuckel, Jahrb. Nassauischen 
Vereins Naturk . 23-24: 304. 1870. 

RECEN T TAXONOMIC TREATMENTS: Dennis { 1949 , 1978 ), 
Korf ( 1952). 
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PREVI OUS MACARONESIAN RECORDS: 
*Dennis & al. ( 1977) . 

TYPE LOCA LITY: Germany. 

KNOWN MACA RONES IAN DISTRIBUTION 
*AZORES. 

*Tcrceira. *Dennis & al., 7 . 
iv.75 n.v. 

CANARY ISLANDS . 
Gomera. CU P-MM 1348, 1368(TFC). 
Hierro. CUP-MM 1446(TFC), 1450. 
La Palma. CUP-MM 898 . 
Te nerife. CUP-MM 223, 230, 246, 

256, 298(TFC ) , 435(TFC), 
508(TFC), 574, 1281. 

SUBSTRATA: On wood a n d trunk of Erica 
arborea, on bark of Mydica ~aya, wood 
~tanea sati va, an un etermined 
decorticated wood and bark. 

A. aurata, 2 
ascospores, 

CUP-MM I l 45, 
X 1000 . 

Notes. This is surely the most common species of the 
genus in Macaronesia, as it tend s a l so to be in North 
America and in Europe . 

4. Arachnopeziza aurelia (Pers. Fr. ) Fuckei , jahrb . 
Nassauischen Vereins Naturk . 23-24: 303. 1870. 

RECENT TAXONOMIC TREATMENTS: Dennis 0949, I978) . 
Kor f ( 1952) . 

PREVIOUS MACARONESIAN RECORDS: 
None . 

TYPE LOCA LITY: France . 

KNOWN MACARONESIAN 
DISTRIBUTION 

CAN ARY ISLANDS. 
Hierro. CUP-MM 1459 (OSC, 

TFC) . 

A. aurelia, 7 as
cos pores, CUP -MM 

1459, X 1000. 

SUBSTRATA : On fruits and husks o f Cas t anea sa ti va and 
other vegetab le debr is . 

Notes: In North America and Europe this i s most com mon 
on cupules a nd leaves of Quercu s . 
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5. Arachnopeziza obtusi pila Gre le t, Amateur Cha mpi g nons 
8 (3): 45. 1922, emend. Korf , Mycologia 43: 213 . 
1951. 

RECENT TAXONOM IC TREATMENTS: 
Korf (1951 , 1952). 

PREVIOUS MACAR ONESlAN RECORDS: 
*Baagi!le & al. (1972 ) as "inopercu
lat discomycet. " 

TYPE LOCALITY: France . 

KNOWN MACARONESIAN 
DISTR I BUTION 

''MADEIRA. 
*Ma de ira. ''C UP-MM 2502 (C) . 

SUBSTRATA: On decor t icated wood 
of Pinus pinaster . 

Notes: I am indebted to the stu
dents of th e University of Copen
hagen who collected this ( Baagi!le 
& al. , 1972 ) and for calling the 
specimen to my attention for iden
t ifica lion. 

A. obtusipila, as
cus, pa raphys i s, 5 
ascospores , hair, 

CUP-MM 2502, 
X 1000. 

6. Arachnopez iza zonu1ata ( Rolland ) Boud . , Hi st. classi
fic . d i scomyc . Europe p. 126 . 1907 . 

RECENT TAXONOMIC TREATMENTS: Korf (1952). 

PREVIOUS MACARONESIAN RECORDS: None. 

TYPE LOCALITY: Corsica (France) . 

KNOWN MACARONESlAN DISTRIBUTION 
CANARY ISLANDS . 

Te ne rife. CUP- MM 1222 . 

SUBSTRATA: On wood of Pinus canariensis. 

Notes : In the absence of type material, 1 (Korf , 1952) 
treated th is as a dou btful species . If I am correct in 
interpreti ng this a s Rolland 's species, i t is only criti-
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cally distinct from ~ obtusipila. Malen~on and Bertault 
( 1958) proposed varietal status for Grelet ' s species un
der A. zonulata, but their comb ination was not validly 
publisned. I have made 3 trips to Rolland's type locali
ty near Corte, in Corsica, but did not find any species 
matching his description . 

A. zonulata, section through the apothecial margin with 
2 ha i r bases, 4 ascospores, paraphysis apex , ascus with 
]+ pore, 3 hairs in cotton-blue, CUP-MM 1222, x 1000. 
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Tribe Polydesmieae Korf 1978 

ONE KNOWN MACARONESIAN GENUS 

POLYDESMIA Boudier, Bull. Soc . Mycol. France 1: 113. 
!885. 

Key to the known Macaronesian species 

I . Ascospores 1-3-septate at 
2. 7 J.lm . 

ma turity, 9 .0-13.5 x 2.2-
1. P . fructicola 

maturi t y, (13.9-) 14.6-20.5 
2 . P . pruinosa 

1'. Ascospores 3-septate at 
(-22 . 0) x 3 . 7-5 .1 J.lm. 

l. Polydesmia fructicola Korf , Mycotaxon 7: 475. 1978. 

RECENT TAXONOM IC 
TREATMENTS: Korf 
(1978). 

PREVIOUS MACARONES1-
AN RECORDS: *Korf 
( 1978), tBe1tran Te jera 
(1980) . 

TYPE LOCALITY : Ma-
deira. 

KNOWN MACARONES! AN 
DISTRIB UTION 

*M ADE IRA. 
*Madeira. *CUP
i•I M 1504 ( holotypd 
(TFC ) , '' 1533 , *1551, 
*1556, *1618, *1619 , 
*2333 . *2361, *2362, 
2366 , *2391. 

*CANARY ISLANDS. 
*Tenerife . *CUP- MM 
1306 . 

SUBSTRATA : On pedun
cles, pods, twigs and 
wood of Acacia spp . , 
bark and capsules of 
Eucalyptus s pp . , un
dete rm ined bark and 
b r anch let. 

P. fructicola, ascus wilh ] + 
pore , ascus with spores, para
physes, 4 upper ascospores, 
CUP-MM 1504 ; 4 lower spor es 
CUP-MM 2361; all x 1000 . 
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2. Polydesmia pruinosa (] e rd. in Berk . & Br . ) Boudier, 
Bul l. Soc. Mycol. Fra nce 1: 11 3. 1885 . 

RECENT TAXONOMIC T REATMENTS : 
Dennis ( 1978 ) , Korf ( 1978 ). 

PREV IOUS MACARONESIAN RE
COR DS: *Korf ( 1978 ) , tBel tran 
Tejera ( 1980). 

KNOWN MACAR ONESIAN 
DISTRIBUTION 

*MADE I RA. 
*Madeira . *CUP-MM 148l (TFC), 
*1627 , *2277. *2345, 2406 . 

*CANARY ISLANDS. 
*La Palma. •'CUP-MM 639 
(TFC) , *709 . 

SUB STRATA: On p yre nomyce t es, 
o n pyrenomycetes immersed in 
wood , on b r a nch o f Acacia sp. 

SPEC IAL FEATURES OF THI S FLO RA 

S1 nce Pan 1, the lntroductol"y ml'l. t ~nal , is 
to appear later. one rev iewe r of this part 
confessed hf! did not kno'J "''here Mac:arone
sta Is , and that he could not fi nd it in 
any of the a t lases he consulted! Th us: 

Mo.ca.roncs ia: the At lantic Isl an d chain 
comprising t he l!lrchlpclagos of th e Azores , 
Madeint , Salvage Islands, Canary ISlol nds . 
and Ca pe Verde Islands . Etymology: from 
Gr eek , ~o~O<o.oos ( fortunate ) + vf\oos (as-
land ) : "Lcs itcs For tunes , " "The Fortunate 
Islands . " (Want to g uess ho..., often these 
papers will be cited as tdllc ronesia tnstcad 
of Macaronesta ?l 

Substrates follo"'' 0. Eriksson, A. llansen 
& P. Sunding . 197l. . flora or MacaroneS UI . 
Check-lis t or vascular pl ants, 1974 . Uni-
versily of um~s. s .... eden . iv ... 66 pp. 

P. pruinosa, 4 a sec-
s por es , paraphys is 
a pex, CUP-MM 1481, 
X 1000. 

Oist r ibuti on11l symbols: Papers ""llh previous Maca ronesian recor d!' citing spt: 
cimen data ttre lndicllted by one or more a sterisk s ('* *'* '**'*) and the cor
respo nd ing specime ns examined h11ve been coded to those a s terisks \odth t he ir 
CUP-MM numbers : \o'here such specime ns cannot be locll ted or ... ·ere not avail 
able on loan. the symbol "n . v .· • follo""s brief s pecimen dat11.. P11pers citing 
taxa ""i thout giving specime n data, or merely repeating previous records, 
are indicated by a dagger or d11ggers It ti ttt ). 

Herbarium a bbre-viations 11.rc: those of the Index Herba r iorum. ed . 6 , and up
dates appearing periodically in the journ4\ laxon . 

Without the generous fi nt~ncill l ass1stonce of the N4tlonal Sc ience Foundat ion 
(Grant D£875-23557 ) this preliminary flo r a \o'OUid never have been undertaken. 
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A PRELIMINARY DISCOMYCETE FLORA OF MACARONESIA: 

PART 3, HYALOSCYPHACEAE SUBF. TRICHOSCYPHELLOIDEAE* 

LI NDA M. KOHN 

O~pa r tment o f Botany, Clemson Unive rs i ty 
Clemson, South Carol i na 2963 1 USA 

and 

Pl ane Path o l ogy Herbarium, Cornell University 
Ithaca, New Yo rk 14853 USA 

"A Hair pe rhaps divides the False and True." 
Oraar Khayyb [t r . Edward fitzgerald] 

RUB4I YA T. Stanza 19 

Orde r HELOTIALES 
Suborder HYMENOSCYPHlNEAE 

Family HYALOSCYPHACEAE Nannf. 1932 
Subfami ly TRICHOSCYPHELLOIDEAE Nannf. 1932 

ONE KNOWN MACARONESI AN GENUS 

LACHNELLULA Karsten !884 emend . Dennis 1962 

Key to the known Macaronesian species 

1. Apothecia white, with a bright orange hymenium, on 
living t rees and cut ends of stumps of P>ttospo
ru m spp. 1. L. pittospon subsp . azonca 

1 '. Apothecia greenish- glaucus or grey to nearly 
black ......• . ....... .. ...........•.. .. ......... 2 

2( l ') . Apothecia grey to black. 2. L. pulveracea 
2 ' ( 1'). Apothecia greenish-glaucus, strongly pli-

cate. 3. L. viridi-g l auca 

* The parts o f this flora, under the editorship of Ri c hard 
P. Korf, will appear in irregular order . Reprints o f i ndivi
dual parts will not be avai l ab le for dis t ribution. 
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1. Lachne llula pittospori Kohn, Mycolaxon 12: 278. 
1980, s ubsp. AZORICA Kohn, s ubsp . nov. 

RECENT TAXONOMIC TREATMENTS: Kohn (1980) . 

PREVIOUS MACA RONES IAN RECORDS: None . 

Cum s ub spec i e t yp i c a Lachne llu
lae pittospori omn io conveni
ens sed pi l os erectos apice tu
midos ( i n s ub s pecie typica non 
praesentes) ad marginem pr-ae
bens. Hi pili ex ce l l ula apica
li saepe pa r iunt processum fi -
1 iformem a l i qua ndo tumescent urn 
et ce llulam a lt eram su pra ea rn 
primam formantem . Huiu s s ub spe
CLeL , no vae ,dis t ributio jam con
nita ad ln s ul as Azor i cas limi 
cata es t. llo 1 o typu s : CUP-MM 
2140 . 

Agreeing with the descrip
tion of L. pittospori subsp. 
pittospori i n all re s pec ts ex
cep t for th e presence of e-

L. pittospori subsp . azo
rica * 5 margin a l hairs, 
3 ascospores , CUP-MM 
2140, X 1000 . 

rect hai rs with swollen ap ices a t the margin, not pre
sent in s ubsp . pittospori . These hairs oft en prod uce 
from th e ap ical cell a filifor m process, which in some 
cases swells to form a second swollen ce ll above the 
first. The distribution o f lhe ne w s ubspecies is so far 
as known li mited to the Azores I s lands . The type sub
s pec ies was described from Bermuda. 

HOLOTYPE: R. P. Kor f, L.M. Kohn, N. Korf & A.Y. Ross
man, on stump of Pil tos porum s p., Ribe i ra da Cruz, 
Lombas north of Cave ira, Flores , Azores , Por tuga l, 13 . 
iv.l978. (CUP-MM 2140. ) 

AZO RES. 
K OWN MACARONES IAN DISTRlBUT!ON 

Flores . CU P-MM 2138 (TFC), 2140 ( holotype ) . 
Te rce ira . CUP -MM 2009 (TFC ) . 

SUBSTRATA: On Pittosporum spp., (s tumps , c ut a reas of 
living trees , and rot tea wood of standing t rees ) . 
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2 . Lachnellula pulveracea (Al b. & Schw . : Fr . ) Den-
nis. Persoon i a 2: 184. 1962 . 

REC ENT TAXONOMI C TR EATMENTS : Denn is ( 1949) , Htlhnel 
( 1917) 0 

PREV IOUS MACA RON ESIAN RECORDS: *Denni s & a\. ( 1977 ) . 

TY PE LOCA LITY: Germa n y. 

KNOWN MACARONES!AN DISTRIBUTION 
*AZORES . 

*Terceira . *CU P- MM ! 68 i (K), 20 11, 2382, *Dennis 
& al. 3.iv . 75 n.v. 

MADE I RA. 
Madeira. CUP - MM 1560 , 1621 , 1623 . 

CANARY ISLANDS. 
Gomera . CUP- MM 1343 , 1354 (TFC) . 
Hierro . CUP-MM 1424 , 1444 (TFC) , 1477 . 
La Palma. CUP-MM 825 . 
Tenerife . CUP- MM 87, 248, 538 , 1212(TFC ) . 

SUBSTRATA : On twig of Aca
c ia sp . , of llex pya~o SU:O
sp. pla t y ph yrT"a, o ~ ~
ropeus a nd Ulex sp . , on 
s tem of Rubus s p . , and on 
unde te rminecr- tw igs, bark, 
wood , cut stumps , branches 
and roots. 

Notes: Th is di s tinctive spe
cies, collected on various 
woody s ubstrates , is char
acterized by apot hecia that 
turn v io let in KOH and red
dish in iodine , as noted 
by De nn is (1949) and by 
H<lhnel (1917: No. 1020) . As 
H<lhne l a lso noted , often 
the asci are imma ture. The 
apothecial struc ture is typi
cally Tric hoscy phelloideus , 
with a completely gelat ini
zed long-celled ectal excipu
lum, unlike th a t in Hya lo
scyphoideae . In lact ic acid-

L. pulveracea, ascus, 
p ara physis , ha ir in KOH
phloxine-glycerine, hai r 
in l ac tic-bl ue (CUP-MM 
87); 5 upper spores 
( CUP-MM 1477 ) : 5 lower 
spores (CUP-MM 1354) ; 
a ll x 1000. 
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cotton-bl ue the gra n ulations on the hairs are no longer 
visible . Raitviir ( 1970) trea ted it as a doubtful or ex
cluded species of the genus Lachnellu l a, and Dharne 
( 1965 ) did not recognize it in the gen us . Reh m' s Ascomy
ce te n No. 1580, issued as Da syscypha coerulescens var. 
dealbata Rehm, was examined a nd fou nd to be conspeci
fic , confirmi ng Dennis's ( 1949) synonymy . 

3. La chnellula VlR!Dl-GLAUCA Kohn, sp . nov . 

PREVI OUS MACARONES IA N RECORDS : None. 

Apot hecia greg ari a vel fa sc i
cu l ata , vir id i-g l auca, sessi l i
a, pi l is a l bis vest it a , p ro fu n
dc c upul at a, receptacu l i pa r ie
tibus pe n itus plic at i s praeser
tim in apot hec ii s imma turi s ; re 
ceptaculum 0. 25- 0 . 50 mm i n 
d iam. ; commuta t io xan t hoch roica 
in 2% KOH evenien s . Ex c ipulum 
medul l o rc e x te xtura i nt r icata 
hya l i na f o rmat um, ce l l ulis 2- 3 
p.m latis . Excipu l um ec tal c e x 
t ext ura ob l i t a f orma ntum hya l i

La viridi-glauca, hair , 
ascus and paraphysi s , 
CUP- MM 850, x 1000 . 

na int e rt e xta in ge l a t i na copiosa f l ava cont e nta, ce ll u l is 
3- 6 tlffi l a t is , e xter i or i bus pilos e dentibu s . Pi l i hya lin i, 
erect i , septa t i, gross e granulosi, 35-45 x 2 p.m. Asci c l ava
t i, 36- 45 x 5- 6 ~m 1 e x uncis il erat i s e nat i , 8- spo r i 1 api 
ce magnopere incrassa to , pori canali s par iete J- c um/sine 
usu KOH anteceden t e . Ascos por i e 11 ipsoidei vc 1 interdum a 1-
l a ntoide i1 2-mu1ti-gu t ula t i 1 6-7 x 2- 2.5 iJm. Paraphyses 
f i l i f o rme s 1 septa tae 1 ramosae, ascos longi tudine aequantes, 
1 p.m latae 1 i n ge l at ina co nt ente . Holoty pus : CUP-NM 850. 

Apothecia grega r ious to fa sc icu l a te , greenish-glaucus, 
sessile, c lothed in white ha i r s , deeply cupu la te, walls 
o f r eceptacle deeply plicate, especially in young apothe
c ia ; rec e p tac le 0. 25-0 . 5 mm dia m; xa nthoch roic reaction 
in 2% KOH. Medullary exc ipulum of h yaline textu r a i nt r i
ca ta, cells 2- 3 11m wide. Ecta l exc ipulum of hyaline , 
in terwoven textura oblita bound in a copious , yellowish 
gel, ce ll s 3-6 11m wide, outer cells giving ri se to hai rs . 
Hairs hyaline , e rec t, septa te, coa rse l y granul a te, 35-
45 x 2 11m. Asc i clavate, a r is ing from r epeating cro
z ie r s , 8-spored, apex g r eat l y thicke ned, pore channel 
wall J- wi th or wi t hout KOH pretreatment, 36-45 x 5- 6 
11m . Ascos pores elli psoid or occasion a ll y a l la ntoid, 2-



149 

multiguttulate, 6- 7 x 2.0- 2.5 llm . Paraphyses filiform, 
sept ate, branched, same l e ngth as asci, l p.m wide, 
bound in gel. 

HOLOTYPE: R. P . Korf, W. C. Denison, L.M. Kohn & M.A. 
Sherwood , on wood of ?Castanea sativa Mill .. near mine 
entrance at Km mark 13 , road between Buenavista and 
El Paso, La Palma, Canary Isla nds, Spai n , 18.i. I976. 
(CUP -MM 850 . ) 

KNOWN MACARONESIAN DISTRIBUTION 
CANARY ISLANDS. 

La Palma. CUP-MM 850 [ holotype] (TFC, isotype). 

SUBSTRATA: On wood (of ?Castanea sativa). 

Notes: The gree:>ish-glaucus color, the deeply plicate 
receptacle (g iving young apothecia the appearance of 
a "bundt cake"), and the xanthochroic reaction in 2% 
KOH makes thi s species especially distinctive. Neverthe
less, the ec tal excipulum composed of textura oblita 
and th e granulate hairs show Trichoscyphelloideus affi
niti es . Note t ha t young apothecia often have no asci 
and bear a copious gel layer above the hymenium. 
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RESINCI<!YCENA G!'N . 00/. (1\GI\RICIILES) , k'l l>JLY 
OF lrYDROPUS, MYCENA. AND BAEC6PORA 

S • A . REDIIEI\ll 

BiosyRtema.tias ReseaPch Institu.to, Researeh Bt>cvtclt , 
Ag~ioult~e Car..ada, Mn . Saunder-s Bldg ., C. E. F., 

Ottaua, !mtal'i o , Canada K1A 0C6 

R . SINGER 

Field Muccwn of llatu:ral. His tol•y, Pooseve'Lt Road at 
Lake Shoz•e Drive, Chicago, IZ.Z.inois , U. S. A., 60605 

A new genus, RecintnT!Jcsna, is propJsed to accamodatc 
Agar ic-us ttiwdcdendJ•i, the type , .~!ycena kalal.cchonsis , ard 
three ne<~ species, R. brunnescens , R. montana and 
R. acadie,tsis . At nresent the genus is known with 
certainty only f ran North Merica. ~ relationships to 
the genera Baeaspora, h'yd...""'p:-48 and Myctma are discussed. 

Aga1'icu3 !'hododend'Pi Peck and Mycena kal.alochensis A .H. smith 
along with three previously undescribed taxa f orm a clearly defined 
taxon chilracterized by ilJT¥loid spores, pseudoamyloid trarnal tissues 
arrl a turf-like pileal epicutis CO'TpJSed rrainly of resin secreting 
oleocys tidia. 

In her rronograph of the northeastern f.!araomiuc species, Gilliam 
(1976) , excluded M. resinosus Peck (• A. l~hododemb•i } and suggested 
that a new genus might need to be proposed for it. A.H . Smith (1947) 
exclOOed both Onpha'Lia rhododer.t'b-i. (Peck) sacc. and M. r>osinosus frcn 
f.fycena altl'Y:mgh at the sarre ti.JTe describing M. kalalochen.Bia as a new 
species of J.:ycon.a . 'Ihese epithets ~ not dealt with in Tho 
Aga .. :nicalss in Mode'f?l Ta:ronony_, (Si.nge.r 1975). In this last 
rublicatio.'1 tic soecies described here c learly key out to the 
Tricholoonataceao Lribus !·fyceneae and less clearly to the choice 
be~ 1/yd.l•opus and Nycer.a . ~ve.r, the delimitations of l:oth 
genera exclude the group. Thus the reoognition of a distinct gc:!l\US 
is a viable option. Alternatively enendu.tion of HydPopuc or Nyce .. .a 
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fran the ooncepts accepted in Tits Agaricales in Model"n Ta:.conomy 
could be proposed . The errendation of Baaosporoa. by the inclusion of 
Baeooporoa pa.lU.da Singer {1977) , a species with close but not crc:w::1ed 
lan'ellae and white ~res, is cause for oonsidering this last 
genus as a possible depository for A. roh.ododendri arrl allies. As 
detailed at the en:i of this paper , the erection o f a new genus rrost 
clearly resolves the problems surt"'1..Jl'Xt the plaoerrent of these 
species. Drendation of existing genera \\Oul.d m3ke them too 
heterogeneous. 

Reeinomycena Fedhead & Singer, gen . nov . 

Habitus orrrpha"liodeus vel marasmioideus~ superficeibus :::: resinosis 
e::: oleoeystidiis (frequenter intsr-mix tis elemen.tis filamentosis veL 
dondl'oideis) . Lamel'Z.is adnati vel su.bdecuroroentibus , confeY' tiD veZ. 
subdistantibus (haud confer tiaoimis ), ad aciom oleocystidiis nwrrerosis 
inetPuctis . Stipe aequalis , BIWcarHlagineo, sicco subcomeo, ± 
resinaceo . Tr-amate debit.iter vel sat manifesto pscudoamyloidoo 
fpart-=.bus subgelatinasccntibus oxcGpti s J; troamate hymencphol'ali 
ragt.!aJ>i . Spol"is hyalinis~ amyl.cideis, Zevibus~ acyanophitis . 

Typwa : Agaricus rohododsndJ•i Peck . 

Basidiares arphaloid or rnarasmioid, resinous, o:>vered with 
oleocystidia intennixed with dencl:roid hyphae , white or dully pignented . 
Larrellae adnate to slightly decurrent, close to subdi.stant but not 
crc:M:1ed , with resinous edges fonred by nurre.rous oleocystidi.a. Stipe 
equal, cartilaginous but drying to a horny oonsistency, resinous , 
covered by scatt:el:<!d or clU!ped oleocystidia. Tramll tissues weakly 
to strongl y pseu:loa!eyloi d where walls rot slighUy gel atinized , but 
frequently sare inamyloid hyphae intennixed. }\ylrenOpl"oral (lanellar) 
trama regular. stx>res srro:>t.h, arcyloid, hyaline, acy~lic. 

'IYFe species : Aga.nicus l"ilododendri Peck . 

A key to Resinomycena species 

A. Fran Europe • • • ••••••••••••••••••••••••• • •••• I>Jarasmius rhododer.dri 
(see discussion) 

A. Fran eastern North 1\n'erica . • • • • . . • • . . . . . . • . . . . . . • . . . . . . . . . . . . . . . B 

A. Frc:cn western North Merica •. •• .•.•• • •.•..•••. • .••.••• . •.••. . .... D 

B. Pileus br<>m; hyphae incrusted with 

brown pigrrents . .... .•. . •.• .• •.•.••.• . .. .. . . .. ... R. bt'tOlnescens 

B. Pileus white or whitish; hyphae l acking 

piqrrented incrustation . • . • • • • . . . • • . • . . . . • • • • . . . . . . . . . . . . . . . . . C 

c. Larrellae close; SJ.XIres small, 

5 .4-8 .5 X 2 . 4- 4.1(- 4.5)un •.• • •...•.••. •.. . •••.... .. R. Phododendri 

c. Ia!rellae m:xlerately spaced to sulxlistant ; 

sp::>res large, 9.4-12.8 X 4- Sum ••••• o •••• o. o •• •• •• o •• R. acadien1Ji8 
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D. Pile::x:ystidia mainly capitate, seoondarily septate, 

nosUy erect: on angiosperm litter .••.......... R. kalalochenaia 

D. Pilecx::ystidia clavate but rarely capitate, rarely 

if a t all se=ndarily septate and often collapsed 

to a repent c::x:lnd.ition; on ooniferous litter .......... R. montana 

Resincnrycena rhodadendr'i (Peck) Jedhead & Singer , con-.b . "'.OV . 

Figs. 1-5 . 
= Agaricus 1'hododendri Peck (1875: 94) 
: Dmphalia ~iwdodcndPi (Peck) Saccardo (1887' 335) 
: Dmphalopsi s rhododendJ"i (Peck) Murrill (1916' 311) 

• ll.a:l~asmius decuM'ens Peck (1 872: 77) nom. itloa. non . M. dec;,:roPens 
l'ontag. (1854' 118) • 

: f.far asmius z•esinosus Peck (1883 : 181 ) nom. nov . for 
M. decurr ens Pk. 

• Ma.T'a.sntius r>es inosue var . niuBus Peck (1903: 38) 
;: /b roasmius resinosus var. cxmdidissimus Peck (1905: 40) 

,10'11. nov . itleg. for 11. l'eainosue var . nivBus Pk . 

PI.I.El.S: 4-15 (- 19) nrn wide, convex beoani.ng plano-convex to plane, 
usual.ly depressed centrally, cxx:asionally tmbilicate, rarely 
sut.urbonate, \-Jhite to yellCM white, opaque to vaguely striate 
marginally becoming obscurely corrugated-striate on sare and saretiJres 
obscurely concentrically ridged, dry to tacky or slightly viscid, 
micaceous when dr:y; edges incurved at first , uneven with age; oontext 
tough- pliant, ooncolourous; odor and taste not distinctive. 
LAMELlAE: adnate to subdecurrent or arcuate-decurrent, whitish, 
rroderately na.n:ow, close, often becx:mi.ng forked in places or 
developing lad:::le.r-like anastcrroses ; ed.ges crenulate, in sate speci.n'ens 
beaded with resin. STIPE: 12- 50 ll1ll long, 0.5-1 nm wide , equal or 
slightly enlarged above, tough and pliant, drying to a corneus 
texture, whitish, varying fran glutinous to tacky or dry and 
glistening fran resinous cells in scattered beads, fistulose, with a 
silky radiating white basal disc or subiculum. 

PD..E.AL EPiatriS: a layer of polyrrorphic , sul:erect, later 
deculltlent and tangled cystidia ranging fran cylindrical narrowly 
clavate or capitate oleocystidia to narro.<J dendroid nonresinous forms 
with sam interqradation, 4Q-60 X 3- 9 . 5um, hyaline, thin-walled, often 
fil led or partially filled with vacuolate to hcm:>geneous oily contents 
and covered with similar exudates •hlch city as slightly yello.:ish and 
hardened nasses. PILFJ\L TRAMA' obscurely duplex , with slightly 
broader hyphae above, 5-lSum diam., than below, 3-lOum diam.; hyphae 
subparallel, clill!lled , SITOOth, walls thin to slightly thickened, 
faintly pseudoamyloid . IA~EI.J.AR TR.AMl\: similar to pileal trarra, 
varying to slightly inten.oven, rrore definitely pseucloaleyloid. 
O -IED..£X:Y'STIDIT\: abtmdant, fanning a sterile edge, similar to the 
cylindrical to narrc:,.o~'ly clavate or fu.soid oleopileocystidia, 
55-65 x 7- 7. s~m . PI.a.J'FO:YsriDIA.: rare or absent, similar to the 
cheilocystidi.a . El\SIDIA: 19-22 X 5- 5 . 2\Jlt\, rtal."rCMly cylirrlrical to 
OOscurely utriform, 4- spored, clanped. BASIDICSPORES: 5.4- 8.5 X 
2.4-4.1(-4.5)um often being predcrninantly at one or the other end of 
the range, rrosUy ellipsoidal or broadly cylindrical, inequi.lateral in 
profile , praninently apiculate , srooth, hyaline, thi.n-walled, amyloid. 
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STIPE HYPHAE : parallel , 3-Surn diam. in the cortex, up to l Ourn diam. 
in the rredul l a, rrostly prani.nently pseudoarl'!Yloid in the rredulla , walls 
uneven am slightly thickened. Clll1UX:\'STIDIJ1 , similar to the 
pileocystidia, often clustered. Bl\SJ\L MY'CELIU'1: int.eJ:\..UVen, 2-Jwn 
diam. , srooth, i.narr!tloid, clanped , hyaline , walls refractive an:1. 
s lightly thickened. 

HABITAT, HABIT and SUBS'I'RATES: scattered to sukx::esoitose on leaf 
litter, &1\a.ll twigs or bits of "--:Xl and \o.OOdy fruitS or hu.sks frcm 
Rhododendron , QuercuD, Pagu.o, Caetanaa, Ca:r>ya and scrretisres Pinus when 
mixed with QuePCus in eastern ha.rc:l\.o:x:1 forests. 

OOLLEX:TIOOS EXN1INED: (only oollectors initials cited after first 
full citation) : CANAI:lA. : On ta.rio : London, Sept . 27 , 1896 , AUg . 18 , 
1897 , sept. 8 , 1915, J . Dearness (lli\CN); am probably london area, 
Sept . 11, 1903 am October 23 , 1926 , J.D. (DI\CJ-1); Toronto, J uly 12 , 
1932, H.S. Jackson (I:lACl>l: 50112 , ex TRn:: 3381) . U. S.A.: Georgia : 
Rabun Co., Rabun Bald, 5ef>t. 3 , 1947 , Walters 153 (t-UOi) . Illinois: 
River Forest, bank of Oesplaines R., July 1 , 1902 , E.T. & S.A. Harper 
542 (F) . Ker.tl<eky ' Harlan, Sept . 4, 1916 , C. H. Kauffman (MICH) . 
Michigan : J:.ena\..ee Co . , Cl eve.land L. , Onsted State garre area, 
Sept. 9 , 1970 , tV. Patrick (M. Gilliam 939; MIO·I); Livinqston CO . , 
George Peserve , July 27 , 1970 , J . h'illiams (H.G. 834 ; MIOi) , Pinckney, 
Aug . 7 , 1937 , A. H. Smith 6823 {HIOI) . Oakland Co ., Proud L. , Oct. 10 , 
1970 , M.G. 992 (MICH) , Haven Hill , ilug . 8 , 1972 , A. U. S. 81375 (MICH); 
•lashtenaw G:>. , Ann Arbor , July 25 , 1912 , C. H. K. , OCt. 7 , 1931, A.H.S . , 
Aug. 3, 1935 , A. H.S . 1699, Aug. 22 , 1937, A.H.S. 7175, Aug. 11 , 1960 , 
1\.H.S. 62873, July 11, 1970 , C. Nilrke (M.G. 693 , 701) , July 30 , 1970 , 
C. Nini<.e 49 (MICH) , Gorrran L. , llllg . 20 , 1972, A. H.S. 81620 (HI CH), 
Halfrroon L. , J uly 26 , 1970 , S.J. Mazzer 61 86 (l>UOi) , Hanchester , 
J uly 4 , 1935 , A. H. S . 1470 (MIO[) , Sharon Hollow, 1\ug. 4 , 1960 , R.L. 
Shaffer 251 3 , Aug . 19 , 1970, M. Gill iam 929 , Sept. 16, 1970, M.G. 952 
(MICH), Silver L. area, Aug . 22 , 1960 , R. L.S . 2646 (MICH), waterloo 
Rec. area, Sept . 3 , 1968 , F. IIOse.'1ey 1094 , July 10 , 1970 , F . Hoseney 
(M.G. 625) , July 22 , 1970, M.G. 786 , July 2 , 1971 , F.H. 1 800 (MIOI), 
Winnewana, July 11 , 1970 , ~t. Gilliam 648 U·UO-I). Minnesota : Rice 
CO. , ~ling 'IWp., Nerstrand State Park, Aug. 29 , 1965, M. G. Vleaver 
1243 (MICH) . North CaroLina ' July 11, 1924, J.V. Couch 7380 (MIOl) , 
swain CO . , Flat Cr. , Aug. 1, 1937 , L.R. llesler Ei A.J. Sharp (t-1IOi) . 
!lew York : Albany, rural c:erretery, July-Aug . 1872 , C.H. Peck {type of 
f.!. deeurrer.s} (NYS); East 1-.brchester , July, C.H.P . (NYS); Forestburgh, 
sept. 1874 , C.H.P. (type of A. rhcdbdendri ) (Nl'S); Genesee (J:>. , lJer9en 
s..-anp, Sept. 4, 1972 , H. S. Vishniac (11IOi) ; Greenbush, Aug ., C.H . P. 
(NYS) ; Ithaca, 1\ug . 11 , 1904, C.H.K. (MIOI) , 1\ug. 1935 , H.C. lleardslee 
Jr. 35074 (l1IOI); Port Jefferson, Aug . 6 , C. H.P. (type of M. rasinosus 
var. niveua ) (NYS) , SChuyler Co . , Hector l and rice area, Aug. 19 , 1972 , 
H.S . V. (t-1101) . Oi1io : Lane , July 13 , 1922 , H.C.B. Jr . V·UO!) ; Portage 
Co., West Branch State Park, J uly 8, 1972 , M. Gilliam 1493 (11IOi). 
Pennaytvar.ia : ?-tt . Gretf'.a , Sept . 5 , 1926 , C . H. K. {r-ITOJ); ?Jedi.a , 
June 29, 1940, P.M. Ilea & W:lodbuJ:y (MIO·I) . Tenneaaeec Great Sroky 
Mts . Park, cades Cove, Aug. 18 , 1938 , A.H. S. 10374 , Indian Gap , 
i'JJg. 29, 1938, 1\.H .S . 10625 , 1\ug. 7 , 1942 , L. R.H. 14476 , Laurel falls 
trail , Aug. 8, 1938 , 1\ .H. S . 9909 (MICH) . 

Rcoinomycena t'hododendri was f irst described by Peck (1872) 
as Marasmius decur!'ens . He appa.rently oollected a similar fungus in 
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5 

Figs . 1- 5 . Resir.omyc:e~ r1wdodemlr i (I:W:M, ex Dearness Oct . 23, 
1926) . 1 , basidio9!X>res . 2, basidia . 3 , pileocystidia . 
4 , caulocystidia . 5, chei locystidia . 
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Greenbush in 1869, 820, b.lt l ost the specilten before describing it 
(J. Haines, pers. comn. ) • Peck ' s validating description of 
A. docUI'r>ons in::licated a dark taxon with a grayish or tawny pileus and 
a gray stipe. These colours are not apparent on the type of 
A. decurrens , microscopically or macmsoopically , FOSSi.bly indicating 
that !TDre than one taxon was involvecl Wlen the description was 
written . lt:h.ever, as tiE narre is row lect.otypified by Gilliam (t .c . ), 
it awlies to the pale form described in this paper. Peck (1883) not 
saccardo (1887) as is o f ten cited , later pn:JIX>SE!d the ~· narre 
M. Nsinosus for M. decurr'en.s \o.hlch "'as a later haronym of 
M. decur!"ens ~b'l.t. fb...ever, Peck {1875) had in the neant.i.Jre 
unkn:::Mi.ngly described it a seocrnd tine as Agaricus rohododend:t>i \'hri.ch 
is, therefore , the earliest valid and legitimate narre. His variety 
niveus is herein treated as being con- varietal with the tyi:e variety 
as it is f'DII typified. '1he proposal o f the new nane u. resinoous var . 
eandidissimus to repl ace M. resinosus var. niveus is superfloous under 
present l"''IOel'X:latural rules, but it should be kept in mind that Peck 
was foll<Ming the lbchester COde. 

Snri.tlt (1947) \Ya.S the f irst to recognize that AgCU'i.cus rhododendri 
and Mt:n"G.smius l"esinosus ~ oongeneric , although he re~rted the 
spores of A. l"hododendri to be smaller, 3-4 . 5 X 2.5i3tl , than for 
f.!. Y'Osinosus . BigelcJ..I (1970) treated the bo as a conspecific but 
offered no evidence. In our studies spores rreasuring 6.5-7.2 X 
3-3 . 2um were found on the type of A. • hododendr-o: lo.hlch in other 
respects is typical for M. resincsus . 'Jhus the b.lo are treated as 
oonspecific. Hesler's (1959) report of ~loid sp:>res for tl'e ty}:e 
of M. rocsinosuc is evide.'1Uy in error as we concur with Gilliam (1976) 
that amyl oid sp::>res are present. 

Rasinorrrycena Y"hododendr:.. ar:pears to be restricted to the eastern 
decidu:lus forest where it occurs on litter of the dcminating ~ 
trees . It is the largest o f the ResinOII'T':JCBna species arxl the ale nost 
oc:mronly collected . 

Rosir".omycena kalaZochensis (Smith) Pa:lhead & Sin~, comb. nov . 
Fi gs. 6- 10. 

: Mycer.a kaZaZochensia A.H. Smith (1947: 99) 

"Pileus 3- 8 rrm. broad , convex, reraini..ng broadly 
convex, margin incurved at first, spreading in age, chalk 
white aro appearing prui.rx:>se under a lens at f irst, 
glabrous an:l uneven in age but raraining chalJ<y, slighUy 
sulcate at rra.turity, not hygrophan:>us; flesh JT'Eft'branous 
and pliant (but not reviving) , odor not distinctive , taste 
not recorded: lanellae adnate , broad, distant, 10- 12 reach 
the stipe; , t.\\0 tiers of larrellulae, white over all , edges 
prui.ra>e; stipe 3-7 nm . long less thaT\ 0.5 nm. thick, 
equal or the base flanged slighUy, strigose, the remainder 
pruinose l ike the pileus, chalky white over all." 
Smith (1947 ' 99-100). 

PILEAL EPiarriS' an erect to sul:lerect tangled turf of 
polynorphic cystidia, 25-50 x 3-Bum, vaxying fran cylindrical to 
narrowly clavate , usually capitate to subcapitate , often secx:n::larily 
septate , scantily resinous oleocysticlia to variously branched to 
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r.arrow derXi:roid ard antler-like forms, \o.ilich lack resinous exu::lates 
or oontents , walls thin, hyaline , srrcx:>th , c lanped basally . PILFAL 
'l'R1\M1\ , sonewhat duplex with slightly broader hyphae above, 5-15um 
diam. , than below, 5- l Ou diam.: hyphae faintly pse\.1doaleyloid 
initially but beo::lning rrore inte."lSe after several days in pemanent 
Hoyer ' s-l'elzer ' s reagent , cl.anped, srooth, thi.n-wall.ed, subparallel. 
!J'lm..LAR TRll.'<'l ' hyphae similar to the pileus trarra hyphae. 
CiEn.o:YS'l'IDIA : abundant , forming a sterile eclge, less variable than 
the pileocystidia , rostly narrowly cylindrical to slightly c lavate , 
occasionally forked or bran.clEd, oocasionally with an apical 
fin<;Jer- li.ke e longation, 31- 48 X 5- 6 . 5\JlTt, scantily resinous . BASIDIA: 
24- 25 X 7 .5-B. Oum, clavate to obscurely utriforrn, 4- SI,X>recl, c larrped. 
81\SIDIOSPORES' 7.8-10 . 8 X 3 . 8- 4 . 8um, elli psoid to obscurely fusoid 
or occasionally oOOvoid , inequilaterally flattened in profile, 
STOOth, thin-walled , amyloid , hyaline, with a praninent apiculus. 
STIPE HYPHi\E: parallel , 5-l Sum diam., sm::oth, pseu:bamyloid, 
hYaline, with the broadest hyphae in the medulla . CIIIJIOCYSTIDIA' 
similar to the pileocystidia but only scantily resinous like the 
c.'leilocystidia. BI\SAL ~riCELilt'l' not studied. 

HABITAT, H1\BIT and Sl.JBS'TPATES : Scattered on litter of Rubus ~ Alm~s 
I"Ubt'a B::mg . arrl grasses in the coastal forest zone of western North 
Ane.rica. 

<X>I..I..EX:I'IOOS EXA.~: C1\NMlA : lh'itish Columbia : N:>rth Vancouver, 
Capilano canyon, Q::t. 8 , 1973, 5 .1\ , R. fl\S 9 (I:ItXX•t 166524) , Vancouver, 
t.hiv . B.C., June 2 , 1971 , S.A. R. 342 (UOC). U. S. A.: CaZifol"ltia: 
HUnbolt CO. , Big La<pon Park , Dec . 18 & 19 , 1956 , A.H .S. 56787 , 
56833 , 56823, Prairie Cr. Park , Dec . 9, 1956, A.H. S . 56520 (MICH) . 
oregon : Seaside , Sept. ~1 , 1944, w. Gruber & A.H. S . 19020 (Mial) . 
Washingto~ : J e fferson Co., J<alaloch, Ppril 30, 1939, l\ . H.S . 13035 
( type} (HICH) . 

A.H. &ni.th (1947) reported slightly la%9= spores, 8-ll X 5- 6\111\ , 
an i.naleyloid larrellar trarra and a lack of incrustations on the 
pileocystidia. In our studies resinous exOOates and dextrinoid 
tramal tissues ~re. found on the type: although the iodine reaction 
was oot as praninent as that for the stipe . In addition , the 
resinous exudates terd to beo::rre clarified arv1 dissol ve in ~lzer 's 
reagent rrore so than in KOH 3% aqueous sol. 

Resinomycetta kalalcchens i s dif fers fran R. rhododandl"i by 
distant larrellae , snaller basidiares , l arger spores , and rrore scant 
resinous exudates , in addit ion to the differences in geographic range 
an:1 to a l esser extent substrates . 

Pesi.•tonycena l'Tontar.a lhihead & Singer, sp . nov . Figs. 11-14, 26. 

Pileus 3. 5- S. S ,.,; latus~ conve::us '!Je t.. depressus , candidu.a . 
La1r.e1.1.ae arcuatae~ candidac . Stipes 9- 23 rrrn long . ~ 0. 4- 0. 6 mm 
c~aoou.s, candidus . SpoPae 8- 9. J X 2. 8- 4 . Sum~ cmy l.oideae , 
flllipsoic!eae . Pi leo ystidia 4S- 6? X 2. 5- ?wn, r-esinosa, clavata veZ 
der.dr'Oidea ut r.onl"esi nooa. C"noi?.ooys tidia 42- 52 X 6- 6. 21Jl11, resinosa, 
cZavata !.lel strangulata . T-rcur.atfl pseudoamyl.oideo . 
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Figs. 6-10. R. ka ZaZoclumsis (1:11\G! 166524) . 6 , caulocystidia . 
7 , basidiospores . 8, cheilocystidia. 9 , basidia. 10, pileocystidia . 
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Figs . 11-14. R. mor. t=ar.a (CACM 178214). 11 , basidia. 
12 , pileocystidia. 13 , cheilocystidia. 14 , basidiospores. 



Hol.otypus : 01'\01 178215 . DJnald Station , R:>cky l1t. trench , B.C . , 
Canada, Sept. 21 , 1980 , S.A. Redhead 3977. 

1 6 1 

PILEUS: 3 . 5- 5 . 5 nm wide, oonvex and slightly depressed 
centrall y, vaguely striate to chall.-y t·1hite, micaceous , obscurely 
oorrugated- striate , devel oping greyish casts when dry; context white, 
oliant; odor not distincti ve . I.AMEI..I.AE: arcuate decurrent , 
~ately spaced, white, with micaceous edges; larrellulae in 2 tiers . 
sriPE: 9- 23 mn long , 0. 4- 0.6 nm wide , equal, cargilaginous or 
tougher , white , finely~ overall. 

PILF.AL EPiaJl'IS' a suberect to ta.~gled turf of pol ynorphic 
cystidia 45-67 X :! . 5-?um, varying f ran a rrajority of elongated clavate 
oleocysti.dia to filiform or den:lroid non....-esinous elerrents. PILEI\L 
TRI\!'1'\' obscurely dupl ex, with slightly broader hyphae above, 3- llum 
diam., than belCM 3- Sum diam .; hyphae subparall e l, faintly 
pseudoaiY!:floid at first, srooth , c lanped, thin to s lightl y 
thick-walled , hyaline. IJ\MEIJ.AR TlW11\' hyphae similar to the l """r 
pileal trana hyphae . OIEII.CCYSTIDIA: aburrlant , forming a sterile 
edge , 42- 52 X 6- 6.2um , narrc:wly clavate to cylindrical and slightly 
strangulate , occasi onally with a sl"Drt apical e l ongation , with scant 
to abundant resin exudates . Bl\SIDIA : 20-21 X 6 .8-7 . 2\.lffi, clavate 
subcapitate, 4- Sp:::lred, c l anped.. BASIDIC6PORES: 8-9.3 X 2 . 8- 4 . 51J.ln , 
cyl indrical to na.rro,..ol y ellipsoidal , slightly i.."lequilateral in 
profil e , amyloid, srrooth, hyaline , with a prominent apiculus . STIPE 
IM'Ili\E ' parallel, pseudoaJlrtloid eSj:eCially on the slightly broader 
medulla hyphae , 4-13um diam., snooth , thin to s lightly thick-walled , 
clarrped. CAl..II.O:YSI'IDIA: scattered to abundant and often clustered, 
similar to the pil eocystidia. E'J\SAL r.trcr:r...Itl1: not studied . 

HABITAT, HA.BIT and SUBSTRATES: scattered to gregarious on coniferous 
needles , oone debris and small twi g f ragrrents in ~t.estern Subalpine , 
COastal and COlrnbian ooniferous forests of rbrth Arrerica. 

COLUX:TIOOS EXN.nNED: CA\V\DA: Br itish Columbia : North Vancouver , 
Ht. Seyrrour , 3500' alt., Sept . 17 , 1973 , S.A. R. ftAJ 3 (OP01 178218); 
Sept . 22 , 1973 , S. A. R. t AI :4 (ll'l!l'l 178214); Col uni:>ia R. valley in 
Rc:dcy ~tt. trench at D:Jnald Stn. on Hwy. 1 crossing of river, 
Sept. 21 , 1980, S .A. R. 3977 [type] (lll\0.'1 178215). U.S.A.' 
Washington : LO.-.er Elwha , July 3 , 1939, A. H.S . 14 732 (~IIOl). 

Resinomycer.a. mo,.;tana has l onger spores than R. rhododendri , 
occurs on coniferous debris arxl usually develops a greyish cast on 
dcying . Geographically the bo.o are widely separated. Resinomycena 
kalal.ochen::;is differ s by its ITOre capitate and sOOrter pileocystidia 
which are often se::ondari1y septate and scarcely resinous . Also the 
latter has smaller basidi.crres which ha\le not been observed to develo9 
a grey cast and it occurs on angiosperm debris . 

Rcsinomycc,..a acadiensio Pedhead & Singer ep . nov . Figs . 20- 25. 

Pile~.cs 2- l O nm latu.1, convex-us deman a'epY'essus .. candidus . 
Lamel.laa ar>cuato .. candidae . Stipes i 0- 40 (- 70) nun lo'n{! ., 0. 2- 0. 8 m·n 
c1•assus , candidus . Sporae !l . 4-1 2. 8 X 4- 51Jm, cumfLoideae , e'/.1.ipsoideae . 
Pileocystidia. 30- 58 X 3- 9um, resinoaa .. cta'Jata vel nonr-esinoca ut 
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dend:roidea . Cheilccyst.idia 38- 40 X 6- 81J171"' aequ.e pi leocystidia . 
7ramate psewicanyloideo. 

Holotypus : OACM 166073. KouchiJ:xruguac Natl.. Par:k, N. B., Canada 
Sept . 24, 1977, J .E. & S .A. - 2558, 

PTI..EXJS: ::!- 10 nrn wide , convex beccrni.ng depressed to cyathifonn, 
translucent-striate but readily beocJni.ng opaque m partial dcying , 
white to whitish, occasionally tinted fawn on the disc, rugose with 
age, rroist to dry; edges L"\CUr'\1ed initially; oontext white , pliant; 
odor and taste oot distinctive . II\MELLAE: arcua~t, 
beccrn.inq rrore distinctly decun:ent , white , sul:xlistant to rrode.rately 
spaoed; e:lges crenulate and often beaded; lanellulae in 2 tiers. 
STIPE: lG-40 (- 70) nrn long , 0.2- 0.8 nrn wide, equal or tapering up, 
white or with ochreous to rosy buff tints basally, glutinous when wet, 
~ered when dcy, often attachod to the substrate by a sral.l 
radiating silky white reyoelial pad. 

PILEIIL EPICUITS: a subcroct turf and later repent tangle of 
polymnphic cystidia 30- 58 X 3- 9,.., varying fran short to long clavate 
ol eocystidial forrrs to narrow f ilifonn to dendroid noroleocystidial 
forms with sare intergradation , thin-walled, srcoth, hyaline, with 
c:q>ious to m:xlerate res~ exuiates . PILEAL 'l'RAW\: obscurely 
duplex "-ith the broadest forrrs in the uw= half , ll)'!ilae subparallel , 
5-llum, srcoth, hyaline, faintly pseu1oamyloid at first, clarrped. 
Ll\ME:LIAR TJWII'. : hYI*lae rrostly parallel., 3- 5""' diarn. , psetldoonr{loid. 
O!EII.OCYSTIOIA: abundant forming a sterile e:lge, similar to the 
pileocystidia but rarel y of the branched fonns , rrostl.y clavate , 
38- 40 X 6- 8.... !WliOIA: 20- 32 X 7- 8,.. , (2- )4-spored , clavate, 
clanped . !WliDIOSPORES : 9 . 4-12 .0 X 4- 5um, ellipsoidal to cylindrical 
or obscurely renifonn to pip-shaped, inequilaterally flattened in 
profile , with a praninent apiculus hyaline , white in nass , amyloid. 
STIPE IMHl\E: 3-lOum diam., with narrt:JWer hyphae in the cortex than 
in the nedulla, strongly pseudoamyloid , srrooth, parallel., hyaline, 
cla.n'ped . CAUI.OCYSTIDIA: usually clustered, similar to the 
pileocystidia but less often with l ong pedicels and rrore often 
secondarily septate. Bl\SAL MI!CELIU-I: s lightly intel:\;OVen, 
agglutinated , 3-lOJ.Iffi diam. , pseudoamyloid . 

HABITAT, HABIT and SUBSTR1\TES: scattered on Sl\al.l broken pieces of 
..oody angiosperm debris in pre:laninantly Acadian coniferous forests of 
larch or spruce, fir and pine. 

COLI...D::TIONS EXAMINFD : Cl\NT\Dl\: /l(]tJ 8]>W7.B'..riok: Kouch.il:ouguac Na.U. 
Park, Aug . 11 , 1977, R.L. Milikin (DI\0~ 169619), sept. 24, 1977, 
J.E. & S .A.R. 2558 (type ] ( ll'\OM 166073) , O::t. 9, 1978 , S.A.R. 2753 
(ll'\OM) • 

Resincr.ryoeY.a aeadienais can be distinguished. fran R. rohododondri 
bY the larger SPOres , rrore distant larrellae and the rrore flacci d 
flesh. Resinomycena kal.alocl1ensis differs by its small stature, its 
rrcre erect turf of capitate and scarcely resinous , secondarily 
septate pileocystidia and i ts geogra;tUc range . Re.sinomycena montana 
differs by its smaller usually narrower sp:>res, sraller basidia, a 
coniferous substrate and its geographic range . 

nte glutinous to viscid stipes are a result of oopious resinous 
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exudates . 'lbese dry down to hardened nasses in less humid situations 
creating a ~ awearanoe to the stipes. In heJ:bariUTI spec:i.rrens 
these masses beo::tre yellc:M with age. 

Resinomycena brunnescen:s Redhead & Singer, sp. nov. Figs . 15-19. 

Pileus 6 l'1'1n latus~ planoaonvexus ut duprassus 3 't'UgUlcsus ., 
brunneus . Lamellae adnatae ve l subdecuf'?"entes ,. bubalineae vel 
ochra.ca.ae . Stipe 20 rrm Zong ... 0. 5 1m1 craseus,. concolorus . Sporae 
5. 5-8 X 3. 3- 4!J111, amyloidea9, eltipsoid9ae. Pileocystidia 55- 90 X 
3-llum .. :resir.osa, clavata vel stranguZata, vel nonresir.osa ut 
dendroidea . Cheilocystidia 36-50 X 10- 14um, resinosa, cl.avata vel 
capitata, raris nonresinosa ut dendJ"oidea . T:roamat e pseudoamyloideo. 

Ho'lotypus : CACM 165884. Kou::hibouguac Natl. Park, N. B. , Canada, 
July 13 , 1977, J.E. & S.A.. RBdhead 2336. 

Pn.EUS: 6 nm wide, plaro-convex and depressed centrally, ru.c;pse , 
tacky, scarcely translucent en edges , greyish sepia centrally, fulvous 
with ochreous to buff nargins; context nerbranous, thin, oonoolorous 
al:o\re; cxlor oot distinctive. IAMELIAE: adnate to subdeo.lrrent, 
rrr::rlerately spaced, buff to ochreous with whitish crenulate edges, 
scrretimes forked; one tier of lamellulae. STIPE: 20 X 0.5 nm, 
oonoolo:rous with the pileus with the darkest pigrrents belCM, with a 
striate::)~ appearance fran dried resin, micaceous, attached to 
the substrate by a radiating white mycelial pad. 

PILFAL EPiarriS: a layer of tangled polyrrorphic cystidia 
55- 90 X 3-llum, varying fn:rn clavate to fusoid often strangulate 
oleocystidia exuiing c::q>ious resinous exOOates to filifonn often 
branched dendroid nonresi.nous fonrs . PILEUS 'I'Fl\l-9\.: duplex, with 
hY!ilae l0- l 5um diam. subparallel , thin-walled, pseu:loaJcyloid, 
yellowish bn>.n and p<aninently incrusted with brt:Mnish resin-like 
naterials in flat patches above, 5- lOwn diam., hyaline , walls thin or 
pronounced l:elcM. L1IME:LrAR TRAMl\. : hyphae similar to those of the 
lower pileus trama . OIEII.CX::YSTIDIA: abundant, f orming a sterile edge 
which on drying is a oont.inoous hardened resinous line , 36-50 X 
1D-14 ~,an , clavate and praninently capitate, hyaline, thin~led . 

BASIDIA: 27-29 X 5-6um, nano-wly clavate (2- )4- spored , clanped. 
BI\SIDIOSPORES: 6.5- 8 X 3 . 3- 41lJTl, ellipsoid to obscurely obovoid or 
fusoid, hyaline, srrcot.h, thin-walled, amyloid, with a prani.nent 
apiculus. SfiPE HYPHAE : parallel, 3-S\.01\ d.iam. in the oortex with 
pi<_1(ents similar to the pileus tramal hyphae, 10- lSilJTI diarn. in the 
rredulla, pseudoarl¥loid, clanped . CAI.ILCX:YSTIOIA: clustered. , similar 
to the cheilocystidia but less ~lien apically, occasionally forked., 
intermixed with a few dendroid fi.lifol:.m elE!Te!lts. BASAL t-1YCE:LitN: 
oot studied. 

Hi\BITAT, HABIT and SUBSTRATE: solitary on fallen leaf of Rhododendron 
canadens e (L. ) Torr. in a dense Acadian coniferous forest . 

COLUX:riOO EXAMINED: CA:.W\01\: New lWunswick : Kouc:hil:ouguac Natl. 
Park, July 13, 1977, J .E. & S.A.R. 2336 [type] (DI\(1'1 165884). 

speci~:s~~e~~~ei~~tl~~~~~f~~l ~ 
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Figs. 15-19 . R. brunneseens (I:IAI>t 165884). 15, basidia. 
16, cheilocystidia. 17, caulocystidia . 18, basidiospores. 
19 ' pileocystidia. 
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Figs . 2o-2s. R. acadiensis (all Di\CM 166073 except 24, Di\CM 169619). 
20 , basidiosp::>res. 21 , caulocystidiun. 22 , pileocyst.idi.a . 
23 , cheiloc:ystidia. 24, basidiospores. 25 , basidia. 
Scales • l Sllfi\ . 26, R. n".on tar.a (01\CM 178214), carpoph::>re , mag . X 2 . 
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incrusted hyphae resp:msilile for this darkened appearance are very 
distinctive microscq>ically ~to the nonincrusted hyphae in 
other Resinomycer.a species. In addition , R. bMOVteacens is 
characterized by very praninently capitate cheilccystidia which are 
inflated rTOre than in any o f the other species. 

As not.e:l above, Peck ' s original description of 1-!arusmius 
deaurroem3 is of a brown f ungus. 'Dle existence of a bz:o..m species of 
Rasinomyaona in eastern North Arrerica suggests that Peck may have 
collected both R. brwmescens and R. rohododsndr; . ~ver, this 
cannot l:e oonfi..rned now. 

GENERAL DISCUSSICN 

'!he three nest probable generic depositories for Re sitlO'M:Jaer-.a i£ 
the taxon is not recognized as a distinct genus are Hydl"'opus ~ f.tycena 
and Baeospor>a~ there being a foregone oonclusion that the species are 
excluded fran the genus f.fa1'asmius because o f amyloid sp::>res. '!he 
genus Basosp01'a as it was defined in The AgaPicaleo in Modern 'i'az07W!7f':J 
(Singer , 1975) represents a smlll cohesive genus characteri zed by a 
nurnl:x!r of characte_,..s, rut in particular, snnll amyloid spores, 
inamyloid trarral tissues and crowded lanellae. Rasinarryetma 
Y'hododertdri is the species rrost similar to a Baeospora in that it has 
close larrellae and snal.l amyloid S!X)reS, hc:lwcver, the trama.l tissues 
of the pil eus and stipe are pseudoamyloid unlike any Baeosporoa 
species. Also the massed large oleo:ystidia mixed with dendroid 
e lerents on the pileus fom1 a structure unli.l<e any epicuticular 
fo:r:mation found in Ballospot'a., incl~ B. pallida . hben. all species 
of Resi,..omycena are taken into ac:xnunt, species such as R. acadiensis 
arx1 R. kalal.ochonsi s.~ exh.i.l:lit characters oot fourxl in Baeospo:ra. such 
as distant , slightly decurrent larrellae ard large sp:>res. As a result 
of ~se cx:rtbinations of characters Resinomycena cannot readily be 
incorp:>rated into Baaospol"a . 

'!he genus Hydropua as defined by Singer (1975) contains species 
having nurrerous pileo-, cheilo- ard caulocystidia and in sare species 
pselrl::x::ystidia with oily contents. The spores can be arcr~loid and the 
tramal. tissues can be ~Y pseu:loa!eyloid. Again the abundant 
oleocystidia on the pilei , stipes and larrellae of Resinomycena 
species, oot found in Hyd:ropus., in CXJ'!Ci.nation with intermixed 
dendroid elerrents fom a tissue rx:rt found in Hydropus and clearly 
separate the genera . 

'n1e genus Mycon.a is treated as delimited earlier (Singer 1975) . 
It includes species with amyloid sp::>res, pseuc:'loanyloid tramal tissues 
and oleocystidia as does llydl"opus . The rrajority of Mycer.a steeies 
have an epicutis oonsisting of a repent layer of diverticulate narrow 
hyphae . Deviations occur in scrre sections of the genus where sm::oth 
repent filarrentous hyphae replace the diverticulate elerrents . Tt1osc 
speci es which had srrooth epicuticular hyphae bearing obtuse cystidia 
\~ere rcrroved to the genus llydl"opus. The nost aberrant type of 
epicutis for a species admitted to Mycona by Singer (1975) is found i."l 
Mycena r>Ol"'ida (Fr.) KUhner and its allies. These species have a 

~~~u~;,0fn ~~1~1~st_~~=tyby 
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(Singer 1975), it was indicated that these species ~ related to 
Hydropus and might need to be rerroved fran Mycena . H::::Mever, the 
strongly pseudoarnyloid tra.TTal tissues and a gelatinized stipe oortex 
\ooeigted in f avor of retai.ning the species in Uyaena . Here again, the 
\oell developed layer of usually clavate oleocystidia and l"'.arrc:M 

dendroid elenents found in P.e einomycena is oot typical of arrt section 
of Mycena and represent s a large divergence f ran a typical Myce.,..a type 
of epicutis . F\lrthernore, the typical Mycenae have characteristically 
broad (broader than Resinomycona) hypodermal and trarral h)'!Xlae; the 
hyphal cells often being short and vohmri..nous . In a less restrict ive 
delimitation of Mycer.a such as by 91\ith (1947) or Kilmer (1938), 
Resinomycena \<.Ould 00 included. 

Fran the above discussion i t can be seen that Baeoapora, 
HydPopus and Mycena are ope.'l to men:lation to enoonpass P.esinomycena 
species but only by introducing a species group hav ing an unusual 
coobination of characters peripheral to the core of the genera 
involved. Instead the pror:osal to ~ze a dist inct genus seems 
rmre justified. Resinorrrycer.a species are obviously closely related to 
each other. They are readily distinguished fran Baeospora, Hydropus 
and Mycena by the abu.ndanc:e o f resinous oleocystidia inte.nnixed with 
dendrohyphidia. 'Itv:l segregation of Resinomycena species maintains the 
inteqrity of the older genera , leaving t1en less heterogeneous and, 
therefore, rrore ~zable . '!here is no OOubt that Resinor;rycena is 
closely related to Baeospo:ra, Uycer.a and Hyd:ropus o c:bvi.ously one 
solution \<.0\ll.d be to rrerge all three genera and add Res i r.omyce'Y'.a o 

Again there seems to be nore rrerit in ~zing each of these genera 
incl\Xling Reoinomycer.ao 

Finally 1 f.fa1'asmius 1'hododendri Singer (1947, 1936) , a species 
described fran Spain in the subalpine zone of the Pyrenees on 
Rhodode11dron ferr•ugineum L. is probably congeneric. 'Ihe type (F) n::::M 

consists of stipes only. st:ores obtaine:l fran the 1:yi.:e ~ art!floid 
altrough ~Y in sooe and up to 12 . 51J111 long. lhe stipe h)'!X1ae are 
pseudoamyloid and in an outer layer rrore or less gelatinized (the 
stipe was described fran fresh material as scrrewhat shiny and 
viscidulous) o 'lhey bear cystidia with dried incrustations simi l ax to 
that found on Resinomycena species. In the original description 
(1936) yellowish incrustations ~>'ere rrentioned on the larrellar edges of 
vesciculose to arrpulliform cheilocystidia ( "echinulatis '' }:X)SSibly 
being an error in the 1947 description unless referring to dendroi d 
elenents). 

'lhe exact nature of these cystidia and the pileipellis oould oot 
be restu:iied in the damaged type collection and the identity of the 
species remains in doubt . '!he \-.eakly developed oollar is oot found. 
on the presently ~zed Resinomycena species. nti.s species 
should be restudied fran fresh materials . 

1\CKOOI\'LEIJGFloiENl'S 

We thank Drs. J. Haines (NYS ) 1 R.J. Bandoni (UOC), R. L. Shaffer, 
R. Fogel and A. H. 91\ith (MIO!) for the use of herbarium materials and 
facilities . Drs. J o Ginns and J o Amnirati offered appreciated revie\olS 
and r-1r o K.W. Spicer provided technical assistance. Parks Canada 
supplied collecting permits or facilities in New Brunswick and British 
COlurtbia and the Agriculture Canada research station, Kaml.oops, 



170 

provided transportation in 1980 . Mrs. ~1. ~leredith typed the final 
rranuscript. 

LITERATURE CITED 

Bigelow, H. E. 1970 . OmphaZ.i'la in ~rth Arrerica. Myoologia 
62: 1-32 . 

Gilliam, t-1.5. 1976. the genus Uarosmius in the N:Jrtheastern IJnited 
States and adjacent canada. Myootaxon 4: 1-144. 

fi:!sler, L. R. 1959. SOutheastern Agaricales, IV. J. 'Ienn. Acad. Sci. 
34: 167-171 . 

Kllilner , R. 1938. I.e ge.'U"e /.fyccma. Encyl. ~lycol. 10 : 1-710. 
M:>ntagne, J .F.C . 1854. Cryptogamia Guyanensis seu plantarum 

cellularium in Guyana qallica annis 1835-49 a cl. Ieprieur 
collectarum enurreratio universalis. Ann. Sci. nat. bot., 
ser. 4' 1: 91-144 . 

t-Urril1, H.A. 1916. Cknphalcpsis . N. Alter. Flora 9(5): 31Q-318. 
Peck, C.H. 1872. Report of the botanist. Ann. Pep. N.Y. State ~Ius. 

Nat. Hist. 24: 41- 108. 
. 1875. Report of the botanist. Ann. Pep . N. Y. State ~Ius. 

----Nat. Hist. 27: 73-116. 
----· 1883. Order 116. F\mgi. !'· 174-235 . In D. F . Day , n>e 

plants of Buffalo al'Xl its vicinity. BulL BUffalo SOC. Nat. 
Sci. 4 (4) : 65- 279 . 
. 1903. fleport of the state botanist . N.Y. State ~Ius. 

----aill. . 67: 18-160. 
----Bw.f:o5

94
, ~~~-of the state botanist . N.Y. state Mus. 

Saccaroo, P.A. 1887. 5ylloge F\lngorun. v. 1-1144. Patavia. 
Singer, R. 1936 . Notes sur quelques BasidiaT!fcetes. Rev. Hycol. 

(N .S.) 1(2) : 75-84. 
. 1947. Ola!Tpignons de 1a catalogne. Espi!ces observees en 

----1934. Collectanea Bot . 1(3): 199- 246. 
. 1975 . '!he Aga.ricales in l·l:>dem Taxonany. 3rd. ed . 

----J. crarrer, Vaduz. 
. 1977. Interesting and new sr:ecies of basidianycetes fran 

----Ecuador II. NoVa !ledw. 29: 1- 98. 
Sni.th, A.H. 1947. l'lbrth kterican species of Mycena . IJ'niv. Hich. 

Sci. Ser . 17: 1-521. 



April- J un e 198 1 

SINOTERMITOMYCES, A NEW GENUS OF AMA.NITACEAE 

FROM YUNNAN , CHINA 

ZANG MU 

Kunming I nst itut e of Botany, Aca demia Sini ca , Kunm ing , Yunnan, Ch i na 

SUMMARY 

Det a iled a na l ysis has l ed the aut hor t o propose t he t ermi t o 
ph i l ous Slnot:ermitoc.yces as a ne w ge nu s , i nc lud i ng two ne ·.: 
species, S. cavus Za ng a nd S . carnos us Zang. Bo t h \o.'e r e co l
lected in Yunnan , Ch i na . Type s pec imens o f the two new spe
cies a r e de posit ed i n t he Herbar i um of t he Kunming Ins t itut e 
of Botan y , Academia S i nlca ( HKAS ) . 

The new genus Sinoter mi tomy c es cons i s t s o f two new species g r owi n g 
o n te rm ite combs . These edible fu ng i are di s t r ibuted I n s ubt rop ical 
and trop ical reg ions of sou thwester n Yunnan . I n Yunne n , profess i on
a l co ll ec tors ga ther b ot h Termitomyces end Sinoterm i tom yces i n t he 
r~iny se~son f r om Ma y to September, a nd dry preserva tion w i th sa lt 
and vegetab l e oil s are u sed for b u il d i ng up a year- r o und s uopl y 
(Cheo, 1942 , 1948 ; 88trll , 1979 ) . 

Th e genus Termltomyces in Ch i na is commonly f ound sou t hward of 
th~ Yang tze. The dis t r ibu t ion of Sino term i tom yces i s i n forests of 
the sou th wes tern p art of Yunna n. Specimens were co l lected by the 
au thor under P i nus kha(ya Roy le ex Cord. , Pinus y unno.nensis Fr. , 
and Castt~ nops i s hy s tri x Hk. f. & Thoms . ) A . DC. 

SINOTERMITOMYCES Zang, gen . n ov . 

Pileus con icus vel c arnpanula tus , s ubconve xus ve l pa p ll l acus , si ccus, 
glaber vel scabrldus. Lame ll ae s ubliberae , li berae vel a d nat ae , albidac. 
St ip~s centra li s , cavus, a equa l ls vc 1 sub- fu so ideus , ca rnos us, co riaceus 
vel fi brillos us . Annu lus s uperus d is li nc lus . Ba s idiospora e hya li nae, 
elliplica~: ve l o bovat a e , i narny l oidea . P l e ul.'oCystidia vcnt r icos .:a ve l cy
l i ndrica , ve nucos.l vel tubcl.' cu l os.l. Cheilocystidia obl onga ve l cyli ndri 
ca , laeviuscula vel ve r r ucosa . F ibu li s nu lli s . Termi ti co la. 

Typus ge neris : S i no te r mi tomyces ~ Z.lng . 

P ileu s conico-campanu l ate, s ubconvex and o ften with a prominent 
pctp i l l a te apex, dry, never viscid, g labrou s o r scabrous. G i l ls f ree 
to elmosl f ree or odnate . Stipe cen t r a l , often ver y l ong, var i ab l e 
i n t h i ckness, ho l low, eQual o r s ub f u sifor m, f leshy or lea thery o r 
fibril l ose. Annu l u s sup erus present , v eil o pellicular ve i l that co
ver s the gi li s i n young s pecimens. Basldiospores from g l obose to 
ell ipso i d, smooth , hyali ne , inamylo id. Pl eurocystid i a present, cy l i n 
dric or some fusoid -ventricose , covered wi t h wart - l ike outgrow t hs. 
Cheilocys t idia ob long to cyl indric, smooth to war te d . Clamp connec 
t i o n s absen t. T he pr i mordi a develop i n the ho l es of h y pogeous terml -
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tarla . 

Thi s new genus can b e di s t inguished from the gen us Term i tomyces 
He i m by the following cha racters: the small, subconvcx p i leus wi th 
prominent papillate apex; presence o f vei l remains o n s t ipe and 
p i leu s; stipe lea thery or fi b r il lose e nd ho l low ; pleurocyst idi a w it h 
s t urdy , shor t processes (Hei m, l942 ; Singer, 1949 ). 

1. Sl n o teMTIItomy ces CAVUS Zang, sp. nov. (FI GS. 1-7) 

Pil e us 1-2 . 5 em. , conicus ve l s ubconvexus, siccus , glaber, pr ima f l avi
dus ve 1 eburneus, dcmum [ul vo-umbrinus ve I r ufo-brunneus . Lame ll ae sub
li bera.e ve l adnata e , a l b idae vel eburneae, Stipes 20- 30 em. longus, 5-
12 rrrn. c r assus, aequalis, cavus , tubulosus, c oriace us ve l [ibrtllosus, 
apice cicat rlcatus , s ursam scabroso-furfur.:~ccou s , basim versus di scoide
us . Annulus superus distinctus. Basidiosporae 2.4- 5 x 3 . 5-9 ~· hynli
nne, g l obosac, ovo i deae, c l li psoideae , l aeves, inamy l oideae . Bas i dia 
clavata, 15-2 5 x 10-14 \lm, 4- s po rigc r <J. Plcurocys ti dia 12- 20 x 25-!. 5 
\lm , c.y lindric.a ve l clavata, verrucosa vel t uberc.ulosa . Chelloc.ystidio 
10- 15 x 20- 30 VJII• ob l onga vel c.ylindric.a , tube r c. ulosa . Fibulis null i s . 

Roy l e":~· c:;d . 5~~~~s r:~:~~!~~~u~tc?'fi;;~re\::p~n~~-~ khasyae 
Yunna n: Tcngchun g Count y, Tuan-Tian vi II age, L:. -ba- qi ng . On nes l 

of te rmites, ln swampy grass l and , under t he p ine woods above 2100 m. 
a l t ., 8 . Vll l. 1980 . Li Xing-jiang 11. ( Typus, HKAS 6533 ) ; Tengchun g 
County, Pu- Chuan v il lage, 17 . Vll. 1979. Ma Xi-xi ong 1 1 2. (IHCAS 461 2 , 
46 13 ) ; Shwe li Cou nty, De ng Ca, in p ine •..toads, 13 . \'Ill. 1980 . U Xl ng
jlnng 22 . ( HKAS 6568) ; Mangshi. 10. Vltt. 1980. Zang Mu 06545 ( HKAS 
5545) 0 

Pileus 1-2.5 em broad, conica l o r subconvex, dry, g l ttob r ous, surface 
i vor y white o r pale yel low becomi ng ye ll ow i sh- umber or redd ish
brown towards the center, glttobrous. Gi li s almost free or a dna te 1 

wh ite to i vory white . St i pe 20- 30 x 0.5- 1.2 em, equDo l , hollow, t ube
l ike, leethery to f ibri ll ose, upwards of ten cover"ed w i th bran-l ike 
sca les or scabrous a nd w i th tto discoid base. Veil persistent as a 
th ick, membranous leathery annu l u s , which is s triate <Jbove. Ba s id io
s p ores 2 . 4-5 x 3 . 5-9 ..,m, hya l i n e, globose , ovoi d to e l lipsoid, 
s moo t h, lnamy loid. Ba s id i a 15- 25 x 10- 14 ..,m, e l o!lva te, 4-spored. 
Pleuroeystidia 12-20 x 25-45 ..,m , c y lindric to clava te, covered with 
i rregu l ar wert-like ou tgro wths . Cheilocystidia 10-15 x 20-30 ..,m , 
oblong to c yl indric , r oughened. C l amp con nections obsent. 

2 . Si notermitomyces CARNOSUS Za ng , sp . n ov . (FIGS . 8-10 ) 

Pileus 4- 6 . 5 em . , c on l c u s vel campa nu l atus, demum pl a n i-convc xus , sic
c us , scabr i du s ve l s ubtomentosu s , pdmo a 1 b idus ve 1 pa 11 idus, demum cer
vlnus ve l brunneus . Lamellae s ublibcr ac vel a.dnatae, a lb idae . St i pes 
15- 20 em . longus , 1-2.5 em. c r assus , subf usoideus, carnosus , cavus , c on
co lorous, pseudorhizopho rus . Annu l us memb r anace us, superus instructus. 
Bas i dlosporae 3-6 x 4 . 9-8 wn . hyalinac , g l obosae , ovoideae , e ll i ps o id
eae, laeves, inamyloideae . Basidia 9.8-12 x 14- 18 ~m , c lavat a, 4- s po ri 
ge r a . Ple urocystidia 10-18 x 24- t.8 ~m, l agcnif o rm i a ve l f us l f orm ia, exa s 
pera ta ve l vercucosa . Cheilocyst idla 12- 18 x 18- 34 ~m, rotunda, ovata 1 

oblonga. laeviscu l a ve l e xasperati1. Fibulatae adsun t . 
Hab. t n sy l v i s praecipuc Costanops it i s hys tdcis ( llk . f . & Thoms . ) 

A. DC. a lt 1600- 2 100 m. ni do Termlt t darum erumpente . 
Yunnan : Tsangyuan Autonomous Coun t y of Wa Nat i ona I ity . On te rmites ' 

nes L. 30 . VII I. 1980. Zang Mu 06 752 ( Typos , HKAS 6752) . 



FI GS . 1-10 . S inote r mLtomyces s pp . 1- 7 , s . c a v us Za ng ( HKAS 6533 ) . 1, 
t. , 7 , C<l rpo pho r-e s : 2 . chcll ocys t i d f a : 3 . p l c uroc ySL f d i a ; 5 , ba s i d i a a nd 
basid l o::. po n: ::. : 6 , t he di ::.c;.ui d ba ::.c u( ::. tlpc . 8- 10 , S . ca r no s u ~ Za ng 
( IIKA S 6 752). 8, c.u po pho r cs : C) , c heiloc ystidia , basid ia . a nd b<l s i d i o
s po r t> s : 10 , p l e u r oc ys tidla . 
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Pileus 4-6.5 em broad, conical , campanula te to plano-convex, dry , 
scabrous or subtomentose, surface white or pa l e white to waxy ye l
low or brown. Gills almost f ree or adn ate, white. Stipes 15-20 x 
1-2.5 em, subfusiform, hollow, more fleshy, uniform In colour, pseu
dorhiza present. Annulus superior, fragments adh eri n g to S t ipe . Bas i
diospor es 3-6 x 4.9-8 ~m, h ya line, g lobose, ovoid to e l lipsoid, 
smooth, l namylo l d. Basidia 9 . 8- 12 x 14-18 \Jm , c l ava te, 4-spored. 
P leurocystidia 10-18 x 24-48 IJm , fl ask-shaped or fusiform, rough
ened with wart- like outgrowt hs . Cheilocys t i dia 12- 18 x 18-34 vm, 
a lmos t round, broadl y oblong, al most smooth to roughened. Clamp 
connect ions absent. 
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S U MMARY 

Of the 1~5 polypores described by J . H. Leveille 
12 are accepted , 83 are synonyms, 6 names are in
valid, 5 e re an unce r tain status, most of them~
node r ma sp . , while 39 types were not found. The 
names-or many of the missing types a r- e accepted 
as synonyms based on notes by previous mycologists. 
The comb i nation ~yromvces dlssectus !s proposed . 
':'he latter srecles and Tricha tum er-rottet11 are 
described ln detail. 

~he French mycologist J. H. LEveille was very indust r i 
ous a nd described many fung i o f which 145 are polypores . 
His basis was the collections in the Pa ri s herbari um be
sides which he made a journey to Le l den and was allowed to 
take samples from tie ri c h East- Asian col l ect ions of Jung
huhn a nd Zoll inger. Nost of h is collections are tod a y ln 
the Pa ris Herba r ium (PC) , but many of' the polypore types 
a r e also ln the Lelden herbarium (L . ) . I sotypes are at Ke w 
(K) , Stock ho ~ (S) , the Farlow herbarium (FH) and the Na 
tional Fungus Co l lec tion (DPI ) . 

Leveille oade very sca n ty labels, hut o ften he f astened 
his spec1r.1ens to the sheet with a red silky band attached 
both to the specimen and the sheet with a red lacquer. This 
made it possible to study both s !des of the s pee lmen wl t h 
out loosening it fr om the sheet . 

This r ed lacq uer has in many cases made it poss i ble to 
trace some o r hi s types when l abel a nd specimen have been 
separated. which was the case ln many col lections . Uever
theless, r.tany of his types have been lost. However , both 
Ll oyd (1912) and Bresadola (19 16 & 1920) studled many of 
h is specimens before the.v disappeared a nd it is possible to 
settle their identity . Leveille described polypo r es in a 
number of gene ra, and they are t r eated in the genus in 
wh lch Leve 111e o ric;!nally placed ther:1. With in each genus 
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the species are placed alphabetically according to their 
specific epithets. After the name there ls a reference to 
where it was published and an indication of' the herbarium 
in which the lecto type and eventual lsotypes can be found. 

The label i s then c 1 ted in lnve rted commas and, if the 
text indicates no type locality, this is added ln brac kets. 
If the type was foun d to be a syn o nym this is indic ated by 
= followed by a co rr ec t citation of the name in question . 

When the species has been accepted, it is cited in its 
proper genus with a reference to a recent description, or 
descrlbed in detail if no modern desc riptio n seems to 
exis t . 

DAE:DALEA Pr. 

D. aulaxina 1844:t97 . The type has not bee n found (Java). 
= Le nzlies vespacea (Pers . } Ryv . teste Bresadola 

(191 6:230) . 
o. flav1da 18~~ : 198 (PC). 
- "Java" . "" Lenzltes acuta Berk. 
D. fu l1g1 nosa 1844 : 199 · 

The type has not been fo und (Haurltlu s) . 
D. lu r 1da 18 ~ 4:198 (PC, 1sotype 1n S) . 
- "Java" .. Lenzltes acuta Berk . 
p. mlcrozona 1 6 :142 (L). 

"Zollinger no 2060 " ( Java) • Lenzltes a cut~ Aerk . 
p. lumbea 18~6:1~2. 

':he type has not been found (tloveboracum • tJew York, 
USA) . 

!.!..:J! ru1nosa 18~4:198 (PC, 1sotype 1n S). 
"Ins . paclflco". = Lenzites acuta Derk . 

D. splendens !8~ 4:197 . 
The type has not been found (Sumatra) . 

D. v1olacea 1846: 142 . 
The type ls apparently l ost (Cuba) . 

FAVOLUS Fr . 

F . f1br1 l losus 1844:201 (PC) . 
" I1an1l le" (The Ph1111p1nes). • P . ph1111p1nens!s Be rk. 

F. f1ssus J844: 201 (PC). 
"Bresil, Rlo de Janeiro, Hars 1836" • F . bras!lens!s 
(Fr . ) Pr . 

)' . ranulos u• 1863 : 286 (PC, 1sotype inK) . 
"Chach1 alt. 2600 m, Sept. 1860 Lindig 29 19" (Colombia). 
= Panellus us1 llus (Lev . ) Bu rda. & fU ller. 

)'.:._g_~_ade1oupens13 18116 : 1114 (PC) . 
"Guadeloupe, H. l'Het"t111nier" . 

The type does not r ep resent a true polypore a nd has 
probably been fleshy and gel a tinous whe n fresh. Today 
lt is resinous a nd ho r ny . Pileus glab rous and pustulate, 
dark b r own, pores shallow and angular . 1- 2 mm wide, di r
ty to da r k brown. Context dark b r own and very dense . Hy
pha! system monom1t1c with clamps, variable ln diameter , 
ln parts inflated, 2-8 urn wide, but difficult to sepa 
ra te. Spores and basidia not seen. The species ls un 
known to me. 



F. Junghuhn11 1844' 202 (L , l sotypes ln PC & S ) . 
"Ad truncos, in Insula Bantan 11 (The Ph1111p1nes). P. 
phllllplnensis Berk. 

F. multi l ex 1B44 o203 ( PC, isotype inK & S). 
- --;'i:fava" . .,. F . spatulatus (J ungh. ) Lev. 
F. peltatus ! 844 203 (L, isotype in PC). 
F. ~!~!~i~~q/;,~~2 m ~ (Java ) . • F. b "a~ 1lens is (F". ) F". 

~tra". = F. spatulatus (Jungh . ) Lev. 
F. tenulssimus !844 ' 202 . 

Type not found (~fau"ltius). 

GLOEOPOR US t1ont . 

~1lus 1844ol94. 
Type has not been found (Surinam) . 

G. pus1llus ! 844 o195. 

17 7 

I have not found the type, but the species has generally 
been accepted as a porold agar i c . Modern desc riptions c an 
be f ound in Singe" ( 1945 ' 224) who placed t h e s pee les in 
Dictyopanus, and in Bu " dsall and t.fille" (1978o85) who 
transferred the species to Panel lus. 

HEXAGON IA F". 
H. blumei l 844 o199 (PC). 

''Java, Bl ume ''· =H. tenuls (Hook . ) Fr . 
H. c lngula ta 1844 o200. 

The type has not been located ( Java). 
H. cyclopho"a 1 846o143 (PC). 

"Ma he" (Tahiti). • H. tenuis ( Hook . ) Fr . 
H. d"e geana 1846 ol4 3 (PC) . 

"C. a.s . (Ca pe of Good Hope) Dreg. no. 17b." ., !:!...:..__;_e~1~ 
(Hook.) F". 

H. glab"a 1846:143 (PC). 
"Bombay (India), Polydore Roux". = Lenz ites acu ta Berk. 

H. mo lkenboe "i 1844 o260 (L) . 
- "Java, Ju nghuhn" . = Lenzites vespacea (Pe rs. ) Ryv. The 

synonymy was also noted by Bre sado l a ( 19 16: 23 1 ) . 
i! . ulchella 1844' 200 ( L ) . 

"Java". • H. tenlu s ( Hook . ) Fr . 
!! . tabac l na 1854o17 (PC, isotype in K) . 

"Col l . Zo l linge r" (Java) . = Cyclomyces setlporus (Be rk . ) 
?a t. 

t.EN Z ITES F" . 

L. be"kleyi 1846 · 122 (PC , i so types inS & BPI ) . 
"Grand bassin Saint Jean (Louis i ana, USA) 1·1ougeo t no 3 6 '' . 
• L . betu l1na ( F" . ) F". 

The type came from Ne w Yo rk , but I have not found lt. 
Bresadola (1920 · 66) had a pparently examined it and 1ndl
cated the synonymy give n above. The cited specimen is 
selected as neotype until the lectotype reappe a rs . 
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L. c1l1ata 1844' 181. 
No type has been found . No type locality was given. 

L. gu1llem1n1ana 1846 o1 22 . 
"Bresil meridional, Gu1llem1n no. 1339 " (PC). = S t ipto
phYllum erubescens ( Be rk. ) Ryv . 

L. Junsh uhn11 1844:180 (PC). 
"ad truncos Ja va" Leveil le's hand. "Pour r.1 01 1den t 1que 
d Lenzltes betullna L. Juvenile" Bresadola ' s handwriting . 
= L. betullna (Fr.) Fr. 

L. mur1na 1844:122 (PC, lsotype ln S). 
"Java, Ko r tha ls ". Se l ected as neotype. The ty pe l ocality 
is g iven as S umatra, bu t no such collect i on has been 
found . .. Trametes r:1enz 1es11 (Berk.) Ryv. 

L. mvrlophylla 1863:282 (PC). 
"Voyage de J , Triana 1851 - 57 . Novo Granata, Colombia" . 
= L. elegans (Fr. ) Pa t . 

L. platyphvlla 1844:179 (PC, 1sotypes i n NY & CPI). 
11 Java, ad truncos" . = Lenzites vespacea (Pe rs.) Ryv . 

L. platypoda 18411 : 180 (PC) . 
"l~a nil le (The Ph 11 11p1nes) " . = L. elegans (Fr . ) Pat. 

L. tenlus 1846 :1 22 (PC) . 
"Guadeloupe". = L. elegans (Fr.) Pa t. 

POLYPOR US Fr . 

P. apalus !848:! 24. 
No type has been f ound . (Rent illy, Fra nce). 

P. abnormis 1844 : 186 . 
The type has not been found (Java) . = P. sanguinaria Kl . 
teste Lloyd (1910) . 

P. aculeatus 1846: 137 (PC, iso t ype ln CPI). 
"Zollinger no. 2055" (Java) . .c '.i"rametes modesta (Fr.) 
Ryv . 

P. alboma rg l natus 184 4 : 191 (PC, 1sotypes l n BPI & L). 
No text on l abel, e xcept the name n·ritten by Leveil l e . 
(Java) . This is an accepted species in Pyrofomes asP . 
albomarglnatus ( Lev . ) Ryv . For a description , see Ry~
va r de n & Johansen ( 1980 : 529) . 

P. an1sop1lus 184 4o191 (PC, 1sotypes ln L & CPI). 
"Java, Blume" . = Co r iolopsls sanguina r ia (Kl . ) Teng. 

P. a ppositus 1846 : 1111 (PC, isotypes in L & BPI) . 
"Zol l. no. 19 . Auf faulen Baumen in Wal d be l TJ 1b oda 
(Java) Hal 18 ~2" . This i s a n accepted species i n Phelli
nus as P. apposltus (Lev . ) Pat . For a descrlptlon:--see 
Ryvarde n & Johansen (1980:141) . 

P. atypus 18411: 184 (P C) . 
"Guadeloupe, 11. L' Herm lnler". = Trametes modesta (Fr. ) Ryv. 

P. aur1culaeforn1s 1844:194 (L , lso t ypes ln BPI and S ) . 
'' Java'' · Phelllnus senex (Nees & Mon t.) Imaz . 

P. blunel 1844:185 (L , 1sotypes in PC and CPI). 
"Java, Zoll. no . 11 " • Trametes menz1es11 (De rk.) Ryv. 

P. bo nplandensls 18116 : 301 (PC , lsotype ln BPI) . 
"Am equa tor1ale ". = Trametes membranaceu s (Fr . ) Kreisel . 

P. bo tryo1des !846 o12 8 (S, lso type ln BPI) . 
"Frag . orlg . ex." (in Bresadola ' s hand) (!lorth America) . 
.. Glob ifor.1es graveolens (Schw . ) ·lu rr . 
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? · b rae • us 18~6:127 (PC, lsotype in BPI). 
"Guadeloupe, r1. L'Hermlnler, Fevrler 1843". = Trametes 
marianna (Pe rs.) Ryv. 

P . CliTITi:iOr~ 18~6 :1 33 (PC) . 
"Voyage de r-1 . Pervllle N.O . de l1adagascar 1841." 
This is an accepted species in Phellinus as P. call1-
morphus (LCv .) Ryv . For a description, see Ryvarden & 
Johansen (1980:1~5). 

P. cal lochrous 18••= 18 1. 
The type has not been found, and no ty pe locality was 
given . 

P . cand1cans !863: 285 (PC, isotype 1n K) . 
"Teque ndama (Co lombia ), alt . 2600 m, Sept 1856, Lindig 
no . 2922 " . = Trlchaptum biform!s (Fr. in Kl .) Ryv. 

P . ca nd1du l us 1846 : 301 (PC, isotype in K) . 
"Caesarodunum" (?) = Trametes cer"vlna (Schw.) Bres . as 
al ready noted by 0. Reid on the sheet. 

P. chryaeus 18.6: 30 1 (PC) . 
"flouvelle Grenade (Colombia) , H. Justin Go udot 181.14. 
This is an accepted species in Phellinus as ~
seus (Lev . ) Ryv. For a desc ription, see Ryvarden & Jo
hansen (1980 : 15 1 ). 

P. c1nerascens 1844:184. 
The type has not been located (Java) . 

P. clne raceus 18•6: 139 . 
The type has not been seen by ne, but Bresadola ( 1916: 
223 , as "cinereus") reports the species to be a synonym 
of Trametes hirsu ta {Fr . ) P11. 

P . cohae rens !8•6:132 (L, isotype in PC, BPI, PH and S) . 
" Zol linger no . 13" (Java). = Corlolopsls asper {Jungh . ) 
Teng. as already ind icated on the sheet 1n herb. PC by 
Br esadola . 

P . confe r tus 18••:187 (PC, isotype in BPI). 
''In truncos Java". • Co r iolopsis asper (J ungh.) Teng. 

P . conncxus 18.6:135 (PC) . 
"Arasil, Rio de Janeiro . r-1 . Gaudichaud 1831 - 33" . 
As al ready indicated by Bresado1a (1920:68) t he type 
collection is mixed . One specimen is Corlolopsls cape 
rata ( Berk.) Hu rr. while anothe r is Phell!nus gilvus 
(Schw. ) Pat. The description is so vague that 1t may 
cover both specimens, and thus, the name has to be re
jected. 

P . cortaceus 18.6:137 . 
The type has not been r ound ( Nel li Cherry, India) . The 
name is invalid as a homonym of P. cor!aceus Endl . 1830. 

P . corrugatus 18•6, 136 (L). 
"Java". Invalid name, being a homonym of P. co rrugatus 
Pers . 1826. The type o f the invalid nar.1e is a specimen 
of Cor1olops 1s as~er (Jungh.) Teng . 

P. con vol utus 1644 :1 6 (PC, 1sotypes in L, S, NY and BPI). 
"Java, Junghuhn". "'Tr ametes menzies!! (Ber-k.) Ryv. 

P. cyathlformls 18••: 181. 
The type has not been found (Haiti). 

P . demidorr 11 18•2 : 92 ( S , isotypes ln BPI and K) . 
"Frag. specimen o rig. leg. Dem1doff, comm. Patou1lla rd" . 
This is an accepted s pecies in Pyrofomcs as P. dem1dof
f1i (Lev.) Ko t l. & Pouz., for a description, see Ryvar
den ( 1978:399). 
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P . dermatodes , see ~rame tes de r rnatodes . 
P. d1litatus 1844 : t"Sli (L , isotype in S). 

"Java, ex rel1q u1 J unghuhn11 11
• • Tramete s me nz1es11 

(Derk.) Ryv . 
P. disc iformis 1844 : 193 . 

The type has not been found {r-1au r1t 1us). 
P. dissectus 1846:139 (PC). 

" llerbler d u Chile, donne pa r- r.t . Gay". 
This ls a Ty r ocyces species, and the following combi

nation 1s proposed: Tyromyces dissectus (Lev . ) Ryv . 
comb. nov. Baslonym: Po l ySo ru s dissectus Lev. Ann. Sc i. 
Nat. Ser . 3 Vol . 5:139, 1 46. 

Pr u1tbody plleate, dlmldlate with a con t r acted base , 
about 2 . 5 x 2 . 5 em , base about 1 em wide , 2- 6 rnm thick, 
fracile. Pileus applanate, margin fimb r iate to dlstlnc t
ly s p l lt o r lobed, surface white to di rty lig ht b r o wn, 
smooth , azonate, finely velu t ina te t o almost glabrous 
in parts and weakly wr inkled rad i a l ly . Pore su r face 
ligh t brown, pores ~ -5 pe r rnm , enti r e t o s ligh tly in 
cised . tubes 2m~ deep, white. Context ochraceous, 1 mm 
thick. 

llypha l syster.t monomit l c , hy pha e 2- 5 urn wi de and with 
clamps, partly gelatinized in 2 . 5% Y.OH, i n Helzer with 
walls abou t 0. 5 urn thick, spa r i ngly b r a nched . Some hy 
phae have a dense ye llowish p rotoplasm, distinct both i n 
1\0H and r~elzer , 2- 6 urn wide and with scatte r ed clamps, 
these hyphae may be in te rpreted a s o l e1 f erous or gloeo
pleurous. Cystldia and basidi a not seen. Spo res s ubcy
l indrical to oblong e l l ipsoid. h valine, th in-walled and 
no n- amy loid, 4- 5 x 2- 2.5 urn. As l ong as onl y the type is 
kn own, the ~acroscopical characte r istics have to be used 
with care . 

~ls taxon may be the same as T . flo r1fo r rn 1s (Quel . ) 
Dond . lt Sing . Thei r m1croscop1cal characte ristics are 
ide n tical and the f ru1tbod 1es are s 1r:'11 l ar . T. f l orlfo r·
mis as collected in Europe is us ually mo r e pu r e whi te , 
but the darke r colou r of the type o f T. dlssectus i s 
ce rta i nly due to bad prese rvation after l t was col lected 
in Chile and the n sent to France . 

P. dozyanus 18~8 : 1 23 . 
The type has not been fou nd (Java) . 

P. elatus 1846: 129 . 
- The type has not been fou nd (Guadeloupe) . 
P. extensus 18h6:129 (PC). 

" Guadeloupe , L 1 Herm1n1er 11
• This i s an accepted spec ies 

i n Phellinus asP . extensus (Lev . } Pat . For a descrip
t i on , see Ry va rde n & Johansen (1980:158) . 

P. fast uos us 1844 : 190 (L, isotype in BP I ). 
" Sl nbapo r e " . The spec i es is accep ted in Phel llnus as P. 
fastuos us (Lev. ) Ryv. For a desc r iption, see Ryva rd en- & 
Johansen (1980 : 159) . 

P. fusce llus 1854 : 17 (L, l sotypes i n PC and!;). 
11 Insul. Flo r es pr ope 13al1e". • Co r iolopsls aspe r (Ju ngh. ) 
Teng. 

P. fu scus 1846 : 137 (PC , 1sotype inS & L) . 
" Zo l linger no. 1~54" (Java) . ~he type ls a specimen of 
what ~e rk e l ey late r descr ib ed as P. setlporus , a spec l es 
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which usually is placed in Cyclomyces . The type species 
of the latter is c . fuscus Fr . 1833 making lt 1lleg1t1 -
r.tate to transfer Leveille's name to Cvclomyces. However , 
s ho uld anyone want to place the taxon behind Leveille's 
and Berkel ey ' s names in a genus other than Cyclomyces , 
then Leveil le's name has priority. 

P. gaudichaud11 1846b:178 (PC , 1sotypes ln S & BPI) . 
" Singapo re 1839" . ,. Trametes menzlesll (Derk.) Ryv. 

?. &ayanus 1846:127 (PC • 
" Chile , M. Cl. CR y. 1839" . = Trametcs r.~arlanna (Pers.) 
Ryv. 

P . gibberu1osus 1846 :13 9 (PC, isotypes inK & Fll) . 
'' Guyana, Batara Re id•fl'eg, Wegel no . 568". = Trametes v11 -
1osa (Hook . ) Ryv . 

? . fiOsSyoinus 1848:124 (PC, isotype in BPI). 
11 Ad tru ncos in Voges (France)'' · = ':'yromyces caes1us 
(Fr.) Hurr. 

?. guadoloupensis 1846:134 (PC, isotypes in S & NY). 
11 Guadeloupe, r1. I..'He rmlnler". = Fomltopsls sup l na (Fr.) 
Ryv . as already indicated by Bresadola on the original 
label . 

P . haska r l1i· 1844:190 (L, isotypes ln PC & DPI) . 
"Java". = Phelllnus pectlnatus (Kl.) Quel. as indic a ted 
on the sheet by ll resadola . 

P . hasselt11 1844:187. 
The type has no t been found (Java ) . 

P. hete r omorphus 1846:1 23 . 
"Guyana". = Amaurode rma schomburgkii (f1ont . & I3erk . ) 
Torr . , as already indicated by Fu rtado (1968: 268) . 

P . hvmenius 1863: 283 (PC, isotype inK) . 
"Cune !1 . 1100 Juillet 1860" (Colombia). • Cor1olopsis 
brunneo- leuca (I3erk . ) nyv. 

The type is unfortunately sterile. I have not seen 
the species fertile from the neotroplcs, and the dext rl
noid reaction found in the skeletal hyphae of many Afri
can specimens was not seen in Leveille's specimen. It 
may be that two macroscopically similar species are in
volved. Fertile material from the neotroplcs may shed 
some light on the problel':l. 

P . inouinatus 1846:140 ( PC , isotypes in FH & BPI) . 
" Perrottet, Nelli Gherr y, India o rlen talls". ,. Tr1chap
tum biformis (Fr. in Kl.) Ryv . 

P. klckxianus 1848:1 22 . 
The type has not been found (America). 

P. korthalsii 1844:190 (L) . 
" Sumatra, Ko rthals ". = Phelllnus senex (Nees & Mont.) 
Imaz. 

P . lenis 1848:123 (PC, isotype in DPI) . 
"Ar.lerica, ad truncos". = Corlolopsls polvzona (Pe r s . ) 
Ryv. 

P. lenz1teus 1854:17 (L, isotype in PC). 
"Zollinger 975 (Sumatra)". = Lenz ltes acuta Berk. 

P. leucome1as 1846:140. 
The type has not been found. Invalid name, non P . leuco-
melas Pers. 1825 . -------

P . IliiCflg11 1863: 283 (PC, isotype inK) . 
" Teguendama (Colombia) Canoas alt 2600 . Sept. 1860". 



18 2 

3 Tr ametes cfr . modesta (Fr . ) Ryv . The collection is fer
tile wl th spores~ x 3- 3.5 urn. These meas ur ement s are 
in acco "dance with those of !'i da1go & Fidalgo ( 1968:27). 
The spo r es of the paleotrop1cal taxon called T . modesta 
and mac t"oscopically identical with that of the neotroplcs, 
are seeming l y smaller . Howev e r , a richl y fe rtile specimen 
has never been fo und and no sporeprlnt ha s been made . 

P . longipes 1846 :124 (PC; lsotype in BPI) . 
" Ouyane franca 1se 11

• This is an accepted species a nd the 
type of Haddowla, Stey. in the Ganod e rmataceae . For a 
description . see Ryvarden & Johansen ( 1980:93) with fu r 
ther references . 

P . mac "opus 1848 : 122 . 
The type has not been f ound (Java). 

P . mangife"ae 1846:130 (PC). 
"Voayge de !'!. Pervllle. N. East de Hahe (Tah i ti) 1841" . 
The species belongs in Ganode r ma and its final status 
has to be decided wh e n the genus has been revised . 

P. manub "iatu s 1854:17 (L). 
'' Zollinger 974 '' (Sumat r a) . = Microporus scopulosus 
(Be "k.) Ryv . 

P . marchlonic u s 1846:300 . 
The t ype has not been found (Ma r quesas Is lands) . 

P . mastopo "us 1846b:l76 (PC). 
" Singapore , Fevr i er 1832". This ls a Canode r ma spec i es 
in the c . lucidum complex . I ts status has to be sett l ed 
when the ge nus i s revised . 

~aloma 1846:128 . 
The type has not been found (Ne w Yo rk, USA) . I n Ame ri can 
literatu r e l t is com~on ly a ss umed that this is the same 
as Oanoderma a pplanatum, see Overholts (1953:99). From 
the descript i o n it l s very probably so . 

P. melaneu s 1846: 31 (L, isotype s inS & BPI) . 
"Zoll i nger n o . 2085 (Java)" . • Cor 1olops1s caperata 
(BHk.) i-lu "" · 

P . melanaleucus 1846 : 141. 
The type has not been f ound (Reunio n ) . 

P . microcyc lus 1844: 188 (L, isotypes in PC , K, NY & BPI). 

P . ~~~~~~~m= i~4~~~~3~ s tabcinus (Hont . ) Pat . 

The t ype has not been found (l~anllla, The Ph ll l i plnes) . 
At Ke w he r e ls a specimen: " Ph 1111 p1nes 1908, Curran, 
c ur:1 typo compa r ato" ink, n r esadola ' s hand. This i s a 
spec i men o f f-1 i c r opo rus a f f in is (Nees & Blume ex Fr . ) 
Kunt . The specimen mentioned above is selected as nee
type un t il authentic mater i al i s found. 

P . mo " itzianus 1 846: 130 (L) . 
" Zoll inge r 360 (Java) . • T r ametes marianna (Pers.) Ryv . 

P. mu"l nus 1844 : 185 (L, i sotypes ! n PC a nd Fll) . 
" Java" . • T r ame tea menzies 11 ( Derk .) Ryv . 

P . nephe1odes 18ij6: 125. 
The type has not been found (Paramaribo, Br azil) . 

In the Stockholm herba r ium there is a specimen : " 182 P. 
nephelodes Lev . = Polyp . f l abe ll i f orm. Kl . tra ns1ens Ja 
va v. HOhnel" Ilresadola ' s hand . The s pecimen l s lH c r o 
po ru s a ffin1s (Blume et Nees ex Fr .) Kunt. However, as 
the genu s ~11cro poru s is not kn own f rom South Ame r i ca , 
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the specimen from Java ca nnot be selected as neotype o f 
p , nephelodes. 

P . nordmann11 1 8~ 2- 93 . 
The type has no t been found (Ko rbek, USSR ). Fr i es 

(187~ : 581) refe r s the species to Heterobasldlon annosum 
(Fr . ) Brer. but it is no t stated whether he had seen the 
type or based his suggested synonymy on the descrip
tion alone . The lat t er is rather vague, but cou l d apply 
to a resupina te specimen of H. annoaum . 

P . notopus 1 8 ~ ~ :1 9 ~ (PC). ---------
"Java". = Trametes modesta (Fr . ) Ryv . 

P . ostrea tu s 1846:12 7 (PC, isoty pe ln BPI) . 
"Br esil, Rio de Janeiro, r1. Ga udichaud 1831 - 33 ". • Tra
metes cubens l s (l<1ont.) Sacc. 
~ 1844 : 183 . 

The type has not been found (Sur inam) . 
P . pectunculus 1 8~6: 138 ( PC ). 

" Indes o rlentalls , Nell1- Ghe rry (India) ". = Trametes 
versicolor (Fr .) Pil. 

P. perpuslllus 184~ :1 91 ( PC) . 
"Am . Boreal". = Fomitopsl s scutellata (Sc hw.) Bond . & 
Slng . 

P . phaeus 1846:132 . 
The t ype has not been found (Srl Lanka) . 

P . placopus 1846:124 (S) . 
"Java , Junghuh n". This is a Ganoderma sp . l n the Gano
derma lu cidum complex. Its status has to be settlecf'When 
the genu s is revised. 

? . platyp1lus 1844: 1 92 . 
The type has not b een l ocated (Java). 

? . plumbeus 1846:136 (PC, lsoty pe l n S) . 
"Guadeloupe, r-t . L 'Herm1n1e r ". = Rigidoporus fusc o- linea
t us (Pers.) Ry v. 

P . r hodophaeus 18~4 : 190 (S). 
"Java" . This i s an ac ce p ted species in Fom!tops!s as 
F . rhodophaeus (Lev. ) Imaz . For a descript i on, S'ee Ry 
varden & Johansen (1980:340) . 

P . rlgldus 18~~:189 (L) . 
"Java, Zoll inger no. 732 11

• = Nisroporu s du rus (Jungh . ) 
Ryv . 

P. rudls 184 6: 13 3 (PC). 
~eloupe , 1•1. L ' Herm1n1er". Invalid name, non P . rudis 

Be r k . 1839 . The ty pe or the 1nval1d name ls fomi~ 
suplnus (Fr.) Ryv. 

!.:......!:!!s.ulosu s 18~4: 189 (L) . 
" No. 57 " (Java) (leg . J ungh uhn?). = Cot" i olopsis sangui
naria (Kl.) Teng . 

P. scle r odermu s 18~6 : 129 (PC) . 
11 Guadel oupe, L ' Hermlniet"" · ""Fornes f asc1atus ( F'r.) Coo ke. 

P . scle r o od lu s 18~6:123 (BPI). 
'' lle Bou r bon (Reun i on)". = Llgnosus sacer (Fr .) Ryv . 

P. serlcellus 1846 : 125. 
The type ha s not been l ocated (Sri Lanka). 

P . slderoldes 181111:182 (PC, lsotype i nK) . 
11 Sumatra". This ls an accepted spec ies in Coltrlc i~ as 
C. slderoldes (Lev .) Te ng. , fo r a desc ription, see Ry 
va r den & Joha nsen (1980: 112) . Leveille named also Coll . 
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Zollinger No. 90 as P. s1dero1des, but this collection 
is a specimen of PhYlloporla chrys lta (Berk . ) Ryv . Dup
licates of th i s collection have been seen ln herb. L, 
S, F!l, PC a nd BPI. 

P . sord ldu s 1844:192 {PC, lsotype ln S) . 
11 Guadeloupe~ L'Herm1n1er". = T rameteL.E.Q..desta (Fr . ) Ryv. 

l'· splendens l o44: 187 {PC, l so type ln L). 
"Java" . = Trametes modesta (Fr . ) Ryv. 

P. spurcus !846 : 135 {PC, lsotype ln S). 
"Guadeloupe, L'Hermlnle r" . ""Phelllnus gllvus (Sch w. ) 
Pat . 

P . steven! ! 1842:91. 
The type has not been seen . Lloyd {1915:285) lndlcates 
it to be Qanoderma a lana t um based on the o riginal des 
c r lptlon and plate. Do nk (1974:67 ) agreed. and I sub 
scr i be to the conclusion. 

P. subflavus 1846:300 {PC). 
"Nouve l le Or leans, Salle". = T . versicolor (Fr.) P!l . 

P. swartz l anus 1846 · 132. 
The type has not been found (Jama i ca) . 

P. tegularls 1846:131 ( PC, 1so type ln Fill . 
"Zollinger 2054 (Java)". = Trametes scab r osa (Pers . ) 
Cunn1ngh . 

P. tenax 1846:139 . 
~ype has no t been located (Tequendama, Colombia) . 
P . tener 1846:139 (PC) . 
~eloupe, M. L 'Herm1n1er" . = ':i" rame~~_illlosa (Hook . ) 

Ryv . 
P. t e nu ls s lmus 1 8~4 : 188 . 

The type has no t been found (Java , leg . Korthals). 
P . testaceus 1846 . ! 2 6 (PC). 

"Brasi l i a mer1dionalis, Dupr e, 1842" . This i s a Ganode r 
ma sp . i n the G. lucldur.1 com plex. Its status hastobe 
iettled when the genus has been revised . 

P . trac hodes 184 4 :1 92 . 
7he type has not bee n found (Java) . 

P . tricolor !846: 134 . 
The type has not been r ound (Bahia, Dr az11) . 

P . tr1gonus 1846:13~ (PC). 
"Zollinger No . 2069 (Java)" . • Cor1o lops1s sangulna_ria 
(Kl.) Teng. 

P . trlstls 1846 :126 (PC, lsotype ln FH). 
~111nger No . 2035 (Java)". Invalid name, non P. trls 

t1s Pers. 1825 . The ty pe or LeveillC 's invalid specieS 
~a specimen o f Ni~roporus vlnosus (Oe rk.) ~lurr . 

P. ungulformls 1846:1 3 (PC, 1sotype 1n FH): 
"Zollinger No . 14 37, TJ1boya ( J a va)". =..Jllg1doporus r:'l1-
c r o o rus (Fr. ) Ove r eem. 

P. vulneratus 18411 : 188 (?C) . 
"Ad truncos , Java" . = Co rlolopsis sangu i naria (Kl.) 
Te ng . 

P. zoll1nge r1anu s 1846:1 31 (PC, 1sotypes ln Sand PH) . 
" Zollinge r 1386 (Java)". = Tri chaptum byssoge nus 
(Jungh.) Ryv. 
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SISTOTREI4A Fr. 

s . ochroleucum 18~ 6 : 1~5 (PC) . 
" Bombay (India) ~ Polydo r e Roux" Lenzltes acuta De rk. 

TRAHETES Fr. 

T. ac uta 1 8~~ : 196 . 
~ype has no t been located (Sumatra). Specimens deter

mined by Bresadola ln he rb. S and BPI are all Co rlolog
sls strumosa ( Fr.) Ry v .~ and this was probab l y also Le 
ve l l les concept. 

- · c rassa 1804: 197 (K) . 
"r·1adagascar". = Hexagonla hlrta (Fr . ) Fr . 

_, dermatodes 18~~ : 196 (PC) . 
"Voyage de lot . Gaudi c haud sur la Bointi;. 1836- 37. Manille 
(The Phllllplnes) ". == Oxyporu s cervino-gilvus (Jungh.) 
Ry v. as already ind i cated by Reid ( 1953:135) . 

- · incana 18 ~~ :1 96 (BPI ) . 
"Man1lle (The Ph llliplne s ) ". Th i s is an acce pted species 
in ~ramete s , for a description, see Ryvarden & Johansen 
(19~ 

T. perro ttet11 1 8 ~~:195 (PC) . 
" Ouyane f ranca lse r4 . Po lleau" ( printed on the label). 
"Java, r1 . Perrottet" , unknown handwr-iting . The name , 
however, is wr itten by Leveille . 

Th ere has been a mixing or l abels or facts. The type 
represents a Sou th American tax on which has never bee n 
f ound or reported from the pa l eotroplcs . The type is ap
parentl y the same s pec imen which wa s used by l1ontagne 
and Berkeley when they desc rlbed Trar.~etes trlchomallus 
in 1849 . The latte r is the type of Trlchaptum l~urr . 

Tr i cha ptum perrottetli (Lev. ) Ryv. 
llo rw. J. Bot. 19 : 237, 1972. 
Frultbody app l anate, sess ile, s emic ircu l ar to e l ongated 
shelf- like, mostly broadly - attached, usua l ly not decur
re nt on the substratum, 5- 15 ern long, 3- 7 em wide and 
to 8 r.tm thick ( t omentum no t measured) , tough and flex 
i ble. Pi leus with a dense, strigose t o villose o r hir
su t e l ayer o f forked hairs, dark b rown , becoming darker 
to wards the base and more grey i sh towa r ds the margin, 
azonate or weakly - zonate , up to 10 mm thick at the base. 
l.l!a r g in e n tire and sharp. Pore surface s nu f f brown, pores 
angular to r ound, first entire and thin- walled, 2-3 per 
mm, in olde r specimens often incised, coalescing and in 
parts sinuou s to daedaleoid, in the latter case up t o 2 
mm wide and several mm long. Tubes deep brown, 2-5 mm 
deep . Context ve ry thin, 0 . 1-0 . 4 mm, brown to dark och 
r ac eous. Hyphal system dlmltlc , generative hyphae thin
wa l l ed, hya line a nd with clamps , 2- 4 uffi wide. Skeletal 
hy phae abundant, thick -walled to solid, mostly yel l owish 
to l i gh t brown, 3- 5 um wide. Cystldia abundant ln the 
hymenlum , c lavate t o ventricose with a tapering apex, 
smoo t h or wlth a n apica l c rown or crystals, 10- 18 urn 
l ong, slightly projecting, basidia clavate 12 - 15 x 4- 6 
urn and with 4 ste rigmata. Spo re s subcyllnd rlcal to ob -
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long el lipsoid, smooth, thin- wa l led and non- amylo i d, 
5- 7 x 2 - 3(3 . 5) urn . On decid uous wood. 

Specimens have been e xamined f r om USA, Cuba, Bri tish 
Ho nd u r as, Guatemala, Costa Rica, Co l ombia. Brazil, 
French Guyana and Bol i via. 

T. v1ttata 1844:196 . 
The t ype has not been foun d (Sumatra ) . 
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SUMMARY 

July 7, 1979 is shown to be t he date of effective pub
li cation of W.-R. Arendholz's doctorate thesis, "Mor
phologisch- taxonomische Untersuchungen an blattbewohn
enden Ascomyceten aus der Ordnung der Helotia l es ," and 
t he date of valid publication of the new taxa an d new 
combinations proposed th e rein . 

The status of publication of W.-R. Arendhol z's Ph . D. 
thesis, entitled "Morphologisch- taxonomische Untersuch
ungen an blattbe.,ohnenden Ascomyceten aus der Ord
nung der Helotiales" was assumed to be "unpublishe d" 
by Kor f and Kohn ( 1980). In order to protect the status 
of Arendholz ' s new names, they reported one as "an 
a s yet unpublished ne"' species referred to the genus 

" They had received in the mails from Arendholz 
a copy of his thesis (Arendholz, 1979), a soft-bound 
volume having the appearance of being some sort o f 
photo-copy of the origi nal type.,ritten thesis on deposit 
\olith the Universit!it Hamburg . 

The purpose of this note is to call atte ntion to the fact 
that ove r 180 copies of th is thesis "'ere actually dis tri 
buted, and that in no way can the new names therein 
be ignored or t reated as not validly published. On Jul y 
7 , 1979 , 139 copies were mailed by Arendholz to the 
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Staats- und UniversitiHsbibliothek , Ha mburg, which sub
sequently distributed them to other librar ies , a nd th at 
d ate is held here to constitute the date of di st r ibu tion 
constituting "effective pub] ication" under the I nternati
onal Code of Botan ical Nomenclature (Stafleu e t a!., 
1978), Article 29 . 1. Twenty further cop ies were sent 
to t h e library of the ln stitut fU r Allgemeine Botanik 
der Un ivers i UH Hamburg, a nd a no t her 23 as g i ft s to 
scien ti s t s i n d ifferen t countries. Approximately 20 addi 
tional copies are still in Arendholz' s possession out 
of a photo-offset li thography press run of some 200 
copies. 

While it seems unfortunate t ha t the copies that were dis
t r ibuted carry no i nd ica tion of the exact date of d ist ri
bution, nor even th a t the volume cons ti tutes a publica
tion in the sense of th e Code of Nomenclatu r e , rece nt 
articles on effec tive publication under Ar tic l es 29-31 of 
th e Code leave no doubt i n our mind th at the thes is 
was effectively pu blished. The four articles in Taxon 
29(4) , the AuJ<ust 1980 issue, support our posit ion 
[Brumm it ( 1980); Hara and Eich ler ( 1980); Nicholson 
(1980); Weresub a nd McNeil (1980) J. 
Since the thesis is pri nted by photo- o ff se t lithography, 
it must apparently be accepted as printed matter (Ar t. 
29 ) : " it may sa fely be assu med t hat matter pro
d uced by a conventional typewriter, consisting of one 
top copy plus one to severa l carbon copies , i s not con
s idere d to be printed. On the other hand, copy original
l y produced on a typewriter and then reproduced by off
set lithogra ph y (as for example th e important taxonomic 
journal Mitteilungen der Botanischen Staatssamm l ung 
MU nchen ) must ce rt ai nfybe accepted as p r inted matter" 
(Br ummitt, 1980 : 477-478). 

The Code (Art. 29 . 1) requires that the printed matter 
be distributed "to the genera I public or at least to bo
tan i ca l in st it uti o ns with libraries accessible to botan
is t s generally . " Neither the number of cop ies , nor the 
number of libraries (nor even th a t they be located in 
more t ha n one countr y) is stipu la t ed in the Code , " and 
presumably in an extreme case a printed work distribu
ted to as few as two libraries should be taken as ef
fectively published" (B rumm itt, 1980: 479) . 

tn the case in po in t, th e requ ireme nts for e ffec ti ve pub
lication would h ave b ee n fu lfilled by mere deposition 
of one copy of t he printed t hesis in the " Staats- un d 
Un ivers i tli tbibliot hek" a nd one in t he library of the "In-
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stitut flir Allgemeine Botanik." As noted above, many 
more than two copies were distributed to several libra
ri es and scientists worldwide. Nicholson's ( 1980 ) key 
similarly ke ys out this thesis as "effectively published." 

Establishi ng an exact date of publication of any prin
ted work i s critical for nomenclatural purposes. For 
journals, the practice is to use the actua l date of mail
ing of each issue as publication date [this is the 
proced ure with MYCOTAXON , as it is also with MYCOLO
GlA (C. T. Rogerson , Ma naging Editor, ~· comm.)]. 
Simila rly, commercial books are published on the d ate 
they are "actually offered and a vailable for purchase, 
not that on which they actually reach the p ublic or li
b r aries" (Brummitt, 1960: 460). Since t he bu lk of the 
copies of Arendholz ' s printed thesi s were mailed on 
July 7, 1979 to the Staats- un d Universita tsbibliothek, 
Hamburg, tha t date should now be accepted as the date 
of publication of the thesis for all nomenclatural pur
poses. 

Various proposals by Hara and Eichler ( 1980) and by 
McNe il ( in Weresub and McNeil, 1960) focus on the kind 
of problem presen ted by Arendholtz' s thesis wi th a view 
to eliminating any problems i n the futu re, with worth
while s uggestions for requiring a n in dication of inte n
tion to offer material as " published" under the provi
sions of the Code, requiremen ts fo r deposition in a spe
cific n umber of ( named ) institutions, and indica ti on of 
actual date of publication (distribution). Such propo
sals will be useful i n the future, b u t in any case will 
not be retroactive, but apply from 1982 onward if t hey 
are adopted at the International Botanical Congress in 
Sydney la ter this year in the forms s ubmitted. 
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SUMMARY ----
Long-standing unresolved controversies about the 

va r ious generic classifications of the entomopathogenic 
Entomoph t horales require a review of the validity and the 
rel ative weights of the morphological and other taxonomic 
criteria used to construct a useful classification for this 
group. Major morphological criteria used in the Batko and 
Remaudi~re cl assifications are eval ua ted here in a survey 
of the taxonomic distribut ions of these characters and the 
s ign i ficance of the irregularities in their distributions . 

The number and nature of nuclei in the pri mary spores, 
the branching of sporophores, and the mode of discharge of 
primary spores are regarded as t he major characters suit
able for deli miting genera. The presence of rhizoids and 
(to a limited extent} the shapes of pr ima ry spores are 
significant secondary generic characters . The presence of 
cystidia, mode of resting spore formation, and presence of 
capillary secondary sporophores are not regarded as char
acters of generic importance. The conid ial or sporangial 
nature of primary spores i s di scussed, as are difficulties 
in the interpretation and applications of the terms zygo
spore and azygospore . 
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The applications of the generic names us ed in the 
Batko and Remaudiere classifications are revi ewed in light 
of the findings reported here. The validity of both 
StrongweZZsea and Entomophaga is upheld, and the sense of 
Erynia is restricted to those species having branched 
sporophores and uninucleate bitunicate primary spores whic h 
do not form seconda ry spores on capillary sporophores. A 
nomenclatural problem is noted which indi cates the synonymy 
of ZOophthora and Erynia if these genera are no t retained 
as separate as proposed in the Remaudiere classification . 
Tabanomyces is regarded as a syno nym of the nematophagous 
genus Me:M.stac!'WT/ . 

I NTRODUCTION 

A far-reaching revision of the entomopathogeni c genera 
of the Entomophthoral es (Zygomyce t es ) proposed by Batko 
(1964a-e, 1966; Batko and Wei ser 1965) has spawned cons id
erabl e controversy among the students of these fungi. Even 
though there i s now wide agreement that it is unsatisfac
tory to continue classifying approximate l y ISO diver se 
species in the singl e genus Entomophthoro Fresenius, there 
has been no agreement regarding the appropriateness of the 
criteria used by Batko t o restrict Entomophthora and to 
es tablish segregate genera or of the circumscr ipt ions of 
these gener a. 

King and Humber (1981) offe r a bas i c reconsideration 
of the major morphologica l charact ers of thi s gr oup and 
discuss their taxonomic significance. While King and Hum
ber evaluate t he basic strengths and weaknesses of the 
Batko classification, they cons ider that no definitive re
working of the genera would be appropri a t e without a final 
r esolution of the long-standing problem of delimiting 
Conidiobolus Brefe ld from Entomophthora sensu Jato. 

~lore recently , howeve r, a major reworking of Batko 1 s 
generic class ificat i on by Remaudiere and Hennebert (1980) 
and Remaudi ere and Keller (1980) -- hereafter r eferred to 
as the RemaudiCre class ification - resu l ted in gener i c 
ass i gnments for some speci es which led to no manifest in
crease i n the biological homogeneity of th e recognized 
genera. Many taxonomic decis ion s i n th e Remaudiere classi 
ficat i on, and part icularl y those r ega rd ing the validity and 
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i mportance of var ious characte rs used to construct c lassi
fications of these fungi ·, were presented without expl ana
t i on and, i n turn, have triggered further controve rsy and 
a lternat e v i ews on c l assification (Ben- Ze ' cv an d Kenneth 
198la; Humber 198 l a). 

Tite time i s appropriate to examine thorough l y those 
morphological and developmental charac t ers l'hich have been 
employed in the modern c lassi f icat i ons proposed by Batko 
and by Remaudiere and hi s coll eagues. The values of these 
criteria ar e examined in the contexts o f the available 
c l ass ificat ion systems . ind eed, a sense of t he relative 
values of their chosen criteria does emerge from a consi
deration of th e major schemes of entomophthoralean genera 
and o f th e in ternal inconsistenc i es gene rat ed by th e se l ec
ti on and ra nking of the criteria accepted as va lid in each 
of these gener i c schemes. 

Despite i t s undisputed desirabil ity , no genera l agree
ment regardi ng th e generi c c lassificat ion of the Entomoph 
thora l es will be possib l e until the morphologica l and other 
criteria used in the past or being proposed now have been 
critically revi ewed , evaluated , and agreed upon. lOis 
paper is the first in a series discuss ing th e mcri t s and 
Heaknesses of th e Batko, Remaudiere. and other emergent 
c lassifications (e . g., Ben -Ze ' ev and Kenneth 19Bla) in an 
attempt to f ind rat ional bases on n•hich to build a generic 
scheme which (1) avoids the inconsistencies of the prev ious 
classifica tions of th e Entomophthorales, (2) can accurately 
predict the natures of characters or aspec t s of the hos t 
pathogen rel at i ons hip, and (3) refl ects what appear to be 
the evolutionary relations hips among these fungi. 

TAXONOMIC CRITERIA : ANALYSIS AND CONCLUSIONS 

PRIMARY SPORES 

Primary Spores: Con id ia or Sporangia? 

Titroughout thi s paper I refer to pPirrary spoPes or 
sooPes rather than to th e more conven t ional conidium or the 
l ~ss common spo~gium or spo~ngioZe . Conidium and spor
ang{ .. wn are terms referring to specific developmental pat 
terns ; the ir use s houl d be for purposes of accuracy and 
must be backed by sufficient demonstration of the mode of 
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sporogenes i s. The reference to any asexual propagules in 
the Zygomycet es as conidia has been questioned by t he stu
dents of the Hyphomycetes and Coe!omycetes, although there 
i s no reason to be li eve a priori that conidia cannot be 
formed by these or any o ther !OI<e r fungi. If appropr iat e 
studi es of the origins and fates of the var ious wall l ayers 
of spores (and sporophores) during spor ogenesis and ge rmi 
nation prove t hat,indeed, they are conidia (o r sporangia) , 
then these propagules s hould be referred to as such. Simi 
Jar studies are also needed for the panop l y of secondary 
spor e types pr oduced i n the Entomophthorales . 

Spores containing singl e nucle i and borne on branched 
(or simp l e, in StrongweZZsea Ba t ko & l~eiser emend . Humber) 
sporoph ores have caused much i nterpre ta tiona I difficulty. 
These spores have a l ayer which , i n liquid, lifts away from 
the spore surface and balloons outward. This has been re 
garded variously as a gelatinous coat (e . g. , Entomophth~ra 
gZoeospora Vui ll emin 1886) or , more freque nt l y , as evidence 
for the sporangia! nature of these fungi by r egar ding the 
detached l ayer as a spor angia! wall enclosing a singl e 
sporangiospor e (Tha xt er 1888; St r ong et a!. 1960; Batko 
1964b, 1974). This t ype of primary spore seems to be en
tirely r est r icted to the species of Zoopht hora Batko, 
Erynia Nowakowski, and Str ongwe ZZsea . Kenneth (1977) 
cl aims tha t the outer wall of Entomophthora t urbinata Ken 
neth [• Neozygites turbinata (Kenn .) Rem . & Kel l er , a gen
eric assignment whi ch remains debatable] lift s away but 
admits (personal communication) that t hi s feature is doubt 
fu l and requires f urther investigation . lf the spore of 
E. turbinata truly were bitunicate (with a separable outer 
wa ll l ayer), it wou l d be the on l y ins t ance of thi s charac
ter in a species with multinuc l eate spores. 

Humbe r (1975 ; King and Humber 1981; Roberts and Humber 
1981) notes ult rast ructura l evidence that the spore of 
StrongweUsea magna \·lumber, which has a separab l e outer 
wall l ayer, cannot be a monosporic sporangio l e. The spore 
wall has no i ndi genous (sporangiospore) l aye r that i s not 
shared with the sporophore itse lf. The separab l e layer i s 
not a distinct (sporangia!) wall, but represents on l y a 
separa t ion of t he outermos t layer of the sporophore wall, 
al l layers of which are con t i nuous over the enti re spore 
sur face except for the papilla - which is cove r ed only br 
an extension of the inner ""'a ll layer of the spore and 
spor ophore (Humber 1975 ) . This spore might be a true coni
dium, but thi s cannot be confirmed wi thout also determining 
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The onl y evidence for the occurence of sporangia in 
the Entomophthorales comes f rom severa l species of Ba.sidio
botu.s Eidam, in ""'hich there are numerous instances when the 
cytoplasm inside a cell (usually but not a lways a spore) 
may be divided into several independent uninucleate units; 
B. microsporus Benjamin (1962 ) provides the most s triking 
examp l es of this behavior. 

1 use the terms unitunicate and bitunicate introduced 
by Remaudiere and Hennebert (1980) and Remaud i cre and Kel
ler (1980) to refer to s pores on ~<hi ch a separable outer 
wal l layer is either absent or present, respec tive l y. 
These terms are used almost exclusive ly within mycology to 
refer to the morphology (and function) of asci in the Asco
mycotina, and constitute a primary character dividing the 
(bitunicate ) Loculoascomycetes from a ll other (un i tunicate) 
classes of thi s subdivis i on (A ins1;orth et a l. 1973) . The 
use of these terms, however , should be generally accepted 
for the Entomophthorales since they ( 1) are convenient, (2 ) 
respect their etymological derivations, (3) should not be 
i n any way confused ~<ith their applications for the asco
mycetes , and (4) in the ca se of bitunicate spores , would 
help suppress th e notion that such spores are sporangi a! 
in nature. 

Morphology 

The variety of shapes of primary spor es in the En to
mophthorales has been the source of much attention , parti
cular l y among those who have i ncluded nearly all entomo
pathogens of this group in the singl e genus Entomophthora . 
A series of artificial spec i es groupings based on spore 
morphology have been proposed primarily to aid s pecies 
identificat ion (Lakon 1919 ; Hutchison 1963; Gustafsson 
1965; MacLeod and ~luller-Kogler 1970, 1973; ~lacLeod et al. 
1976; Waterhouse 1975; Zimmermann 1978). None of these 
authors, however, intended their groupings to have taxono
mic value. Remaudiere and Keller (1980), ho~<ever, chose 
the morphology of primary spores to be the main criterion 
f or their generic classification. 

Several genera do have characters of spor e morphology 
which are unique to t hems l eves. One of the s tron gest and 
mos t valid criticisms of th e Batko classification, i n fact, 
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was its separation of the species having campanulat:e spores 
(w ith relativel y f lat bases and a s trongly apiculate apex) 
into Entomophthora sens u stricto and CuZicicokl Nieuwland 
depending upon the absence or presence of rhizoids. Remau
diere and Kell er (1980) rejected the s ignificance of rhi
zoids for defining the genera, and r edefined Entomophthora 
to inc lude only species with this distinctive campanu l ate 
spore shape and associated mode of spore di scharge (see 
~lacLeod et a l. 1976; Samson et al. 1979). 

The spores of TPipZosporium (Thax.) Batko (nom . gen. 
conserv. pr~p ., see Humber et al. 1981; = Neozygites Wit
laczi l ) are variab l e in shape, but most often are round to 
s l ightly elongat e and have a truncate rather than a conical 
or rounded papil l a. As circumscribed by Batko (l964c), the 
spores of CUZicicokl species could be either campanulate 
(like those of E. muscae (Cohn) Fres.) or obpyriform with 
a smooth apex and rounded papilla; species with the former 
type were restored to Entomophthoro s.str. whil e those with 
the l atte r type of spores were transfe rred to ConidioboZus 
by Remaudiere and Keller (1980). King (1976b , 1977) 
r egards ConidioboZus species to have r ound to pyriform pri 
mary s pores, and notes the simi larity of severa l entomo
pa thogenic Entoff~phthora (sensu Jato) species with Conidio
boZus . Remaudiere and Ke ller (1980) extended Ki ng ' s con
cept of ConidioboZus by t r ans ferring all entomopathogenic 
species with rounded to pyriform spores to that genus. The 
species of Entomophaga Batko have pyriform spores with a 
rounded apex and closely r esemble the spores of Conidio
boZus species. These two genera are unambiguousl y differ
ent iated, however, by both the morphology and stain r eac
tions of their nuclei (Humber 198lb). 

The primary spor es of Zoophthora Batko sens u Remaudi
ere and Hennebert (1980) (= Zoophthora subg. Zoophthoro 
Batko sensu Ben-Ze'ev and Kenneth 198la) are rather cylin
drical and usually taper apically to a blunt cone or a 
poorly defi ned point; jus t above the conica l papilla, the 
spore f l ares to a very s l ight (but not a lways apparent) 
s houlder. The spores of Erynia Nowakowski species (see 
Remaudicre and Hennebert 1980) di sp l ay the greatest shape 
variation of any genus in the Remaudiere classification. 
They range from elongate fusiform with a marked curvature 
and a shallow rounded papill a to somewhat cylindrical to 
ovoid or fusiform spores with rounded apices and papi ll ae 
canted away from the spore axis . The spor es of Strong
weZZsea species fit wel l within the range of morphological 
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varia'tion found in Erynia , a f act which seems to have moti 
va t ed Remaudier e and Ke l ler (1980) to mer ge t his ge nus i nto 
Erynia . The spor es of Empusa caroUniana Thaxt er , which 
Remaudier e and Hennebert (1980) t r ans fer red t o Erynia , ar e 
obovoi d to pyri form, a s hape correspond i ng mor e ldth t hose 
of Erynia spores than wi t h any other genus. 

Karyology: Numbe r a nd Type o f Nucle i 

Ear l y s tudi es not i ng th e taxonomic i mportance o f 
entomophthoralean nuclei have been l arge l y ignored (Vui lle
min 1895 ; Cavar a 1899a-b), so that no s urpas sing importance 
was at tached to the number of nucle i i n pr i mary spores 
unti l the propos i tion of Bat ko ' s c l assif icat ion (1964a-d, 
1966 ; Batko and Weiser 1965 ) , which necessari l y dr ew upon 
the observa t ions of ear lier workers regardi ng t his cyt o
l ogi ca l det ai l. 

One of t he mos t signifi cant char ac t er s used by Batko 
(1964b) to es t ab l ish Zoophthora was t hat of un inuc l ea t e 
primary spores , a charact er whi ch is r eadi l y detectable and 
seems to be corre l a t e d we ll \Vi t h the other characte r s o f 
t his genus . Stron fl")ellsea Batko f, Weiser ( 1965) was a l so 
described as having uninuc l eate spores but was c l ear ly di s 
t i nguished from Zoophthora by its s i mp l e sporophores and 
unique habit . Erynia Nowak. was sp l it f r om ZOophthora by 
Remaudiere and Hennebert (1 980) and is circumscribed so as 
t o allow mult i nuc leate pr imary spor es even though E. caro
liniana i s the onl y such spec i es i ncluded i n Erynia by 
Remaudier e and hi s colleagues . As discussed a t length be
l ow, t he mor phologica l cha rac t er s of t his speci es do not 
appear t o be l ong i n this genus, and i t s pr obab l e mi sc lassi 
f i ca t ion is clearly indica t ed by it s s tat: us as the onl y 
species with multinuc l eate spor es i n th is l a r ge grouping 
of species wi th uni nuc l ea t e spor es. 

As is t he case with br anched spo r ophor es (see be l ow), 
the re is a very low but na t ural incidence of abnorma ll y 
de ve l oped pr i mar y spor es . The spores of ZOophthora, Erynia, 
and Stronfl")ellsea receive ve ry near l y the enti re cyt o
plasmic cont ent s of the t ermina l ce ll of the sporophor e. 
Tn species with br anched s porophores the re are, occasiona l 
l y, l arger than usua l vo l umes of cytoplasm conta i ning two 
(or t hree) nuc l ei wh ich ar e iso l at ed i n a branch by it s 
basa l septum. The spor e subsequentl y fo r med f r om th is 
branch will be both marked l y larger than norma l and conta in 
the extra nuc l eus or nucle i . Such excep t ional l y rare 
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spores ar c c l earl y aberrant and cannot be used to invali
date th e significance of uninuc leate spores. Similarly, 
they do no t justify the inclusion in Erynia (all of whose 
other species have uninuc l eate primary spores ) of E. caro 
l iniana (whose spores are always multinucleate and \''hose 
other maj or morphological characce r s do not match ~<ith the 
other species of E'rynia ). 

Th r ee genera are noted by Batko (1964a-b , 1974 ) to 
have plurinuc l ea t e spores. The s pores o f several En t omoph
tho~ species (sensu Rcmaudie r c and Ke l ler 1980) con t ain 
4-6 nucl ei; those of E. c:uZ.ic:is (Braun) Fres. are charac
t eristical l y bi nucleat e (or occasional l y trinucleate) ~<hile 
those of E; . muscae (Cohn) Frcs. contain S-8 nuclei. TripZo
sporiwn (; Neozygites) was descri bed by Batko (1964b] to 
have quadrinuc l ea te spores. Of the eight species included 
in Neozygites by Remaudie r e and Kel l er (1980), seven ha ve 
4-nuc l ea t e s pores; Entomophthora turbinata Kenneth (1977] 
ha s spores with 5-7 or more nucle i. Thi s deviation from 
the quadri nucleate condition of all other species in thi s 
genus i ndica tes that close s crutiny must be g iven t o the 
gener i c ass i gnment of thi s re l at ive l y little s tudi ed fun
g-us . On f irs t examinati on, the only marked similarities of 
E. turbinata with the other spec ies of Triplosporiwn ar e 
it s simple s porophores and ovoid res ting spores with a jet 
black epispore . Batko (1974) incorrect ly i ndicated tha t 
th e primary spores o f Massospo-ra Peck are binucl ea te; in 
fac t , they vary from 1- 6 (or mo re ) nuclei, but most common
l y conta i n 2-3 nuclei (Soper 1974, 1981). 

The number of nuclei in spores of Cu~iaiaola species 
(as ori ginal l y described by Batko 1964c- d) varied from 
plur i - to multinuc leate , but really represent a bimoda l 
dis t r i bution with e ither a few nucl ei or many in the pri 
mary spores . Th is bi modal vari at i on perfectly parall e ls 
the di sper sal of CuZicicola spec ies for other reas ons to 
e ither E:ntomophthora s . str. (p luri nucl ea te) or ConidioboZus 
(multinucleate) . 

1be taxonomic importance of nuclear morphology has not 
been appreciated unt i l no"'' even though some authors s uch as 
Batko (1964a-b, 1966 ; Batko and Nei ser 1965] have drawn at
tention to th e sta ining of nuclei in l actophenol /cotton or 
ani line blue or other stains, or to the ir genera l size and 
appea rance, but never realize d their porent ia l taxonomic 
value . The l arge nuc l ei of Basi diobo l us spec ies, for exam
ple, have been th e subj ects of numerous cytological s t udies. 
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Humber (198 l b) finds that nuclei of ConidioboZus spe
cies (sensu King 19 76b) have relative!)' small nuclei with a 
prominent centra l nucleolus but no obvious heterochroma t i n; 
these nuclei remain unstained or only very weakly diffe ren 
tiated in lactophenol / aniline blue, aceta-orce in, or a num
ber of other nuc l ear stains. The species of Entomophthopa 
and most of the entomopathogenic genera have l arge nucle i 
with prominent heterochromatin but no large central nucleo
lus; these nuclei may be differentiat ed in lactophenol/ani
line blue and are str ongly and rapid l y differentiated in 
aceta-orcein and other nuclear stains. This karyo logical 
criterion has proven to be of inestimable value fo r diag
nostic work, particularly for di s t i nguishing species of 
ConidioboZus f rom Entomophaga (whose primary spores are 
nearly identical in shape ) or other genera with readily 
differentiated nuclei, an d in de t ermin i ng i ncidences of 
double infections in i nsects when one of the fungi i s a 
species of ConidioboZus. 

Taxonomic Significance of Primary Spores 

Batko ' s recognit ion of the gene ric significance of the 
number of nuc l ei (one) a few, or many) in primary spores 
has been widel y embraced. The Remaudiere classification, 
however) neces sarily di s regarded this character in order to 
place the greatest gene ric value on the shapes of primary 
spores. As will be made mo re apparent below, this depen 
dence upon spore shapes is misp l aced and leads to what seem 
to be several misclassifications which offer no improvement 
over earlier artificia l schemes base d on spore s hapes and 
proposed without t axonomic or phylogenetic s ignificance . 

Nucl ear cytology affords the only cons istent and read
i ly observed criteria which adequately dis tingui sh the spe
cies of Coni dioboZus from Entomophthora and its segr ega tes 
(Humber 198lb). These cri teria a l so uphold the validity of 
Entomophaga Batko for E. gPyLZi (F r es.) Batko and several 
other species. Entomophthopa obsc:UI'a Hall & Dunn and E. 
thaxtePiana (Petch) Hall & Bell wer e assigned to Entomo
phaga (Batko 1964d) but are no~< r egarded as synonyms (see 
below); nuclear cyto logy confirms th e t rans fer of Ento
mophthopa obsc:upa to ConidioboZus by Remaud i ere and Keller 
( 1980). 

The unitunica te or bi tunicate nature of primary spores 
appears to be perfectly correlated with t he nuclear numbe r . 
With the sole unconfirmed exception of E. turbinata , a ll 
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known bitunicate spores also contain a single large nuc l e
us. Except for two species of Massospora in which uni
nucleate primary spores can occur (Soper 1974), all uni 
tunicatc spores are pJ uri- or multinucleate. It is possi
ble that this distinction in wall structures of primary 
spores may assume a greater s ignificance as more en tomoph
thoralean fungi are found and described. 

Among the characters related to primary spores in the 
Entomoph thorales, then , generic value should be accorded to 
at l east the number and nature of the nucl ei in the spore. 
Tite shape and uni- or bitunica t e nature of th e primary 
spore shou l d ah:ays be noted. However, while various 
states of these character s may coincide perfectly with the 
generic l imi ts defined by other criteria, no reason is ap
paren t at this time why either of them s hould be accorded 
generic value equal to nuclear number and morphology . 

PRIMARY SPOROPHORES 

Morphology and Branching 

Th e branching of sporophores \Yas one of t he fi rst cri
teria used to divide the entomopathogenic Entomophthoral es 
into two genera (Brefe ld 1873, 1877; Nowakowski 1883), and 
has continued to be one of the leading characters used by 
Batko (1964a-c, 1974; Batko and ll"eiser 1965) to construct a 
contemporary classification. The historical s i gnificance 
of sporophore branching as a character \'lith generic impor
tance demands carefu l review of both the r easons for and 
the effects of its de-emphasi s by Remaudiere and Keller 
(1980). It is necessa ry first to examine the sys temat ic 
distribution of simpl e and branched sporophores and then to 
evaluate the exceptions to the normal state in each genus. 

For any practical purpose, the sporophores are a lways 
simple i n Entomophthoi'a (although in E. auZieis several 
sporophorcs may arise from each hypha! body, thus giving an 
impression of branching), Massospora, Tr-ipZosporiwn , and 
CompZetoi'ia Lohde, a parasite of fern prothallia. Tabano
myaes Couch et a!. (1979; from tabanid fly larvae) and 
Mei'istaci'wn Drechsler (1940; from nematodes) produce an up
right, unbranched s porogenous hypha which becomes septate 
and produces forcibly discharged spores on lateral (or ter
minal) papillae. BaZZoaephaZa Drcchs l er ( 1951; from tardi-
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gr ades) also produces an uprigh~, unbranched sporogenous 
hypha on which smal l l a~era l cel l s ar e formed from which 
~he spores ar e budded and forcib l y discharged. Sporophores 
in species of AncyZistes Pfitzer (Berdan 1938; from desmid 
algae) and BasidioboZus (IJrechsler 1964) may occas ionally 
branch; those of the 27 Conidi oboZus species recognized by 
King (1976b, 1977) also may , on rare occas ion, be bi- or 
trifurcate (King and Humber 1981) . Among the species 
trans ferred to Conidi oboZus by Remaudiere and Keller (1980) 
t he sporophores of Empusa apicuZata Thaxter and 8. maj or 
Titaxte r may show some branching on rare occasion (see Thax
t er 1888, Fig. 63), but are almost always simp l e. There is 
no significant branching in any Entomophaga species. 

All s pecies of Zoopht hora s.str. (Remaudier e and Hen
nebert 1980; Kell er 1980 ; Ben - Ze ' ev and Kenneth 198la-b) 
have digitate ly branched sporophores ••i th the possible ex
cept ion of Z. arassi tuni aat a Kell er (1980) i n which the 
sporophores appear in histologica l sec t ions to be mostl y 
simpl e . • All bu~ three Erynia species (Remaudiere and Hen
nebert 1980; Remaudie r e and Kel l er 1980; Kramer 1981) have 
digi~atel y branched sporophores. 

Within the bounds of the usual bio l ogical variation, 
it i s not s urpri s ing that some species \Yi t.h simp le sporo
phores occasionally have a smal l number of sporophores that: 
shm" a loN order of branching. Whatever branching occurs 
in these gene ra i s usually basa l rather than apical as in 
Zoophthora and Erynia (~<here ~he apical, digitate branching 
pa~~ern usually results in the forma~ion of a tight l y 
interwoven hymeni um). The infrequent occurences of 
branched sporophores in genera charac~erized by s i mp l e 
sporophores or of occas ional simp le sporophores in genera 
characterized by branched sporophores in no way i ndicates 
that ~hi s character should be de-emphasized or discarded. 

The sporophor es of Zoophthora and Erynia (apart from 
the ~hrce exceptions discussed below) do exhibi~ a variable 
degree of branching . Unbranched sporophores might ceca-

Ke ll er's (1980) characteri za~ion of the spo rophores of 
Z. arassituniaata as most l y simpl e seems to be based en
tirely on hi s tologi cal sections and shoul d, therefore, 
be accepted as provisional until the publicat ion of 
micrographs of car efully dis sec~ed pieces of hymenium 
showing whole s porophores of thi s species. 
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s ionally be found on specimens from this large group of 
species in which near l y a l l sporophores are digitate l y 
branched . Similarly , species s uch as z. crassitunicata 
may exis t in which (digitatel y?) branched sporophores are 
less numerous than simple ones, but the affinities of these 
species with Zoophtho"t'a or Erynia will al~<ays be apparent 
from the natures of those branched sporophores, their pri
mary spores, and other associated characters. 

The natural degree of plasticity in the branching of 
sporophores in species of Zoophtho"t"a and Erynia does not 
imply, however , any real probabi lity of finding species 
s uch as Z. "t"adicans (Bref.) Batko (= EntomophthoPa sphae"t'O
spe1'17!a Fres.) or Erynia neoaphidis Rem. & Henneb . ( = Ento
rophthoPa aphidis Ho ffman sens u 1l1axter) which form obvi
ously digitate sporophores to yie ld an exceptional specimen 
in ~<hich a majority (much l ess all) of the sporophores are 
simp l e . It i s even l ess feasible that a strain of such a 
speci es exists which produces branched s porophores wh en in
fecting most hosts but which forms only simple ones on one 
or more o ther hosts. 

The uniform occurence of digitate sporophores in 
Zoophtho"t"a sensu Remaud ie r e & Hennebert -- includi ng those 
(digitately?) branched sporophores of Z. cPassitunicata -
l eaves only the two species of St"t'OngweLLsea and E. ca"t'OLi
niana, the three exceptional spec i es placed in E~Jnia by 
Remaudiere and hi s colleagues , to account for the de-empha
sis by Remaudiere and Keller (1980) of sporophore branching 
as a generic criterion . 

It is important t o examine why Remaud iere and Kel l er 
(1980) supposed that a significant probability exists fo r 
find ing branched sporophores in the two St"t'ongweZZsea spe
c ies. It is these fungi which seem to form the basis fo r 
thei r de- emphasis of sporophore branch ing. Th e statement 
that branched sporophores ar e "not always presen t" i n 
StpongweLLsea , their pr imary justification for their op i n
ion, seems to draw so l ely upon Strong et al. (1960) who 
note that the sporophores are .. rarely branched" but who 
also admi t the difficulty of tracing comp l ete structures in 
t heir prepared s l ides . Batko and l~eis er (1965) used some 
of these s lides and correctl y described the sporophor es of 
S. castrans Batko & Weiser (1965) to be unbranched; they 
neither illustrated nor noted any exception t o th is simp l e 
s ta te . Humber (1975, 1976) also found the sporophores of 
S. magna Humber to be al.ways simp l e, and included this 
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characterization in th e emended generic description of 
Stro~~ellsea . The unifo rm ly unbranched nature of s poro
phorcs in this gen us r efl ect s the means by which additional 
s porogenous hyphae i nterpolate th emse lves into and thus 
con tinuall y expand th e surface area of the fungal bal l in 
the host f l y ' s abdomen (Humber 1975 ) . 

It has already been noted t hat E. caroliniana (with 
mu ltinucleat e and unitunicate spores, simple sporophores , 
and lack of rhi zoids or cyst idia) shares no major charac
t er istics with Erynia species except for spore shape; the 
simp l e sporophores of this species do not constitute any 
s ignificant except i on to the common stat e of digi tate ly 
branc hed sporophores i n Eroynia . HO\\'ever, some minor degree 
of branching of E. caroliniana sporophores may occur insidB 
the host body, but the eme r gent sporophores ar e uniformly 
unbranched on the sur face of a ffect ed craneflies (Thaxte r 
1888) . Both Giard (1888, as E. arrenoctona Giard) and 
Kelle r (1978) also find the sporophores of E. caroliniana to 
be s imple . 

Severa l aspec t s of spor ophor e mor phology -- the pre
sence and pattern of branching and the overall shape of the 
sporogenous cell or sporphore apex -- s hould be consider ed 
to be import ant, but generi c signifi cance has us ually been 
p laced onl y on whether a s porophore is simple or branched. 
The spo r ophores of a ll Entomophthora spec i es (in the strict 
sense) are markedl y swollen and clavate be low the s pore, but 
t his is th e onl y genus in which th i s character is uniformly 
presen t . There i s a less consis tent tendency to produce 
clavate spo rophores in species of ZOophthora or Erynia . In 
most other species and genera of the order, the apica l por
tion of the sporophore is r e lativel y cylindrical with only 
a slight tendency t o become clavate . 

Srinivasan et al. (1964 ) proposed to separate Conidio
boZus from Entomophthora on the bas is of sporophore shape. 
l11e y suggested that Conidiobolus species have micronemous 
(hyph a- like , indet erminate) sporophores while those of 
Entomophthora arc macronemous (thicker than and dis tinct ly 
differ en tia ted from the vegetative hyphae , and of de termi
nate length ). This criterion was devised to separate 
Conidiobolus species from Entomophthora muscae (the t ype of 
its genus ) and paid little attention to the many other spe
cies in Entomophthora sens u l ato. In the more modern taxo
nomic sys tems conside red here. the criterion propos ed by 
Srin ivasan et a l . (1964) is applicable only to the few spe-
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cies of Entomophthoro s . s tr. (Remaudiere and Keller !980); 
it i s a l so unt enable , ho,..•ev er, since ConidioboZ.us adiaere 
tus Drechsle r (see Ki ng and Humber 1981, Fi g. 4f) and some 
other ConidioboLus species have markedly differentiated 
(macronemous) sporophores. 

Several genera can , in fact , be di st ingui shed in part 
by the exac t morpho l ogy of the spo rophore. BasidioboLus 
species have a more or less prominent s ~,o,•e ll ing of the 
sporophore immedia t e ly be l ow t he spore, and the sporophore 
i s marked l y narrowed at the point where the spore is at
tached. Species of Mer>istaarwn, Tabanomyaes , and BaUo
aephaLa form seve ral spores on each unbranched erect sporo
genous hypha . The mode of spor e pr oduction i n Mer>istaarum 
and Tabanomyces is ident ical, and these genera are he re 
consider ed to be S)'nonymous (see be low). The spores of 
BaLLoaephaLa ar e pr oduced on gl obose to elongate lateral 
cells produced sympodia ll y at the growing apex of the 
sporogenous hypha (Drechs ler 1951; Richar dson 1970; Pohlad 
and Bernard 1978). Three s peci es pl aced i n ConidioboLus by 
Remaudiere and Keller (1980) -- E. apiaulata, E. major , and 
E. papiLLata Thaxter -- differ from al l other species of 
that genus (in the sense of Ki ng 1976b, 1977) by having an 
extended and neck- like nar r owing of the spo rophor e apex; 
thi s morphological difference sugges t s that all charact ers 
of these fungi should be compared carefully with those of 
ConidioboLus before accepting their placement i n th is par
ticular genus. 

Taxo nomi c Significance of Primary Sporophores 

The presence of branched or s imple sporophores was re
garded as a primary generic cha racter in the Batko cl assi
fication but wa s de-emphas i zed (and effect ively r ejec t ed) 
i n the Remaudiere c 1 ass i fication ~ seemingly to justify the 
synonymy of StrongweUsea (in ~<hich the spor ophor es are aL
ways s i mple) with Erynia (in which t he usual case is for 
spo r ophores t o be di gi t at e l y branched). TI1is de-emphasis 
and the elevation of spore morphology t o a primary generic 
char acter by Remaudiere and Ke ll er (1980) fu rther confused 
the classification by pl acing E. rJaroLiniana (with simple 
spo rophores) i n Erynia and Entomophthora aarpentieri Gi ard 
(appa r ently wi t h branched sporophores, see be l ow) in 
ConidioboLus . 

As has been advocated by Ben-Ze ' ev and Kenneth ( 198Ia) 
sporophore branching should be re-inst i tuted as a pr ime 
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generic character. This restoration S\Yeeps aside the ap 
parent misc l ass ifications of th e Remaudi ere scheme by re
turni ng Strongwe~~sea to it s r ightful status as a separate 
genus (Humber 1975, 1976, 198l a), and leaving the place
ment s of E. caro~iniana and E. aarpentiePi undetermined 
and in need of furth er st udy . 

For the entomopa thogeni c genera and Conidiobo~us , the 
mos t taxonomica lly s i gnificant aspec t of primary s poro
pho r es i s only •·hether t hey a r e simp l e or branched. There 
does seem to be a s i gnif icant difference, however , between 
a low leve l of basa l branching (as i n Conidiobo~us and E. 
aaroliniana ) and the apica ll y digitate branching restricted 
to the species of Zoophthora and Ery>tio . The means by 
"''hich the prima ry spore or spores are produced on the 
sporophore and the morpholo gy of the spor ophore apex also 
asswne taxonomi c significance when considering the complete 
spectrum of entomoph t horalean genera . 

MODE OF FORCIBLE DISCHARGE 
OF PRIMARY SPORES 

Three dis tinct mechanis ms for the fo r cible discharge 
of primary spores ar e known from t he Ent omophthorales . Two 
of these mechanisms appear to be entire l y restric t ed t o 
si ngl e c l ea rly defined genera while the predominant mecha
nism opera t es in near l y a ll the remaining genera. Primar y 
s pores are fo rcibl y di scha r ged in all gener a lly recogni zed 
gene ra of thi s order excep t fo r Massospora , i n which spor es 
and hyphal bodies ar e pass i ve l y dispersed from the disinte
grat ing abdome ns of the living host cicadas . All of the 
diverse t ypes o f secondary spores are a lso forcibly dis
charged except for those capil lispo r es (see be l ow) produced 
on long, narrow capi ll ary s porophores. 

Al l spec i es of Entomophthora sens u st r icto (Remaudi ere 
and Keller 1980) have campanul at e and apiculate primary 
spo r es which ar e forcibl y discharged on a s tream of cyto
pl asm and vacuola r sap squirted from the sporophore as th e 
wa ll laye r(s) securi ng the primary spore to th e spor ophore 
break. The spore itse l f has a flat or sl i ghtly convex base 
rather t han a dis t inct papil l a , and appears to play no 
active role in the di s charge process. Spores discharged in 
this man ner are accompanied throughout thei r trajectories 
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by a voluminous drop of the protoplasm which serves to af
fix the spore to the surface on \lo'hich it lands , and forms 
a characteristic radially striate corona around the pri
mary spore upon drying. 

The primary spores of all species of the non-entomo
genous genus Basidiobolus are borne on sporophores with a 
pronounced swel ling immediately below the primary spore. 
Discharge occurs with a circumscissile rupture of the lower 
portion of the swelling; the spore and swollen upper por
tion of the sporophore fly away as the hydrostatic pressure 
in the upper portion of the sporophore is released back
wards like a small rocket ( Ingold 1934) . Ingold's rocket 
analogy is strengthened by the fact that it is often possi
ble to obtain the firing of a "second stage" as the small 
conical projection of the BasidioboZua sporophore into the 
spore itself may evert during flight, thus giving a slight 
push against the sporophore fragment and assuring a some
what longer traj ectory for the spore than for the sporo
phore fragment from which the spore becomes detached . 

IVith the exception of Massospora, all other genera of 
the Entomophthorales apparently have pr imary spores dis
charged by the eversion of the spore's papi ll a against the 
sporophore (Gallaud 1905; Couch 1939). This mechanism de
pends upon the establishment of high turgor pressures in 
both the sporophore and spore prior to the rounding off of 
the turgid cell (Ingold 1971). The sporophore ~<all breaks 
at the point of spore attachment, and the spore papilla 
everts rapidly from its original position pointed into the 
spore and pushes the spore away from the turgi d sporophore. 
lhe shock of this eversion against the pressurized water 
column of the sporophore sometimes causes a rupture of the 
sporophore tip and exudation of a water droplet a t the time 
of discharge (e. g ., Page and Humber 1973). 

Despite the lack of detailed understandings of these 
dis charge mechanisms and of the involvements of the various 
wall l ayers of the sporophores and spores, it is apparent 
that spore di scharge is a major event i n the life history 
of an entomophthora lean fung us requiring the expression of 
a considerable portion of the genome . In view of the sig
nificance of this process for the fungus and the restricted 
distributions of the three diverse mechanisms, it is appro
priate to recognize the mode of forcible discharge of pri
mary spores as having taxonomi c value at leas t on the 
generic l evel. 
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MODE OF SECONDARY SPORULATION 

The gene r a l ability of entomophthoralean fungi to 
produce one or more t ypes of secondary spores from pr imar y 
spores is one of t he mo s t unusual features of this group 
of fungi. Among other fungal taxa, the Sporobol omyce tac
eae (heterobasidiomycetous 11 mirror11 yeasts), many ascomy
cetes whose ascospores may bud repeatedly i n the ascus, 
and some other entomopathogens s uch as a few species of 
Septobasidium Patouillar d (Couch 1938) and the hyphomycet
ous genera Muiogone l11axt er (1920) and Terwritariopsis 
Blackwel l , Samson & Kimbrough (1980 ) may produce secondar y 
spores. In none of these groups, however, has secondary 
sporul ation assumed s uch a significant rol e as in the 
Entomophthora l es. lt is becoming increasingly apparent , 
for instance, that the secondary spore types are equal l y 
as infective as primary spores or that pr imary spores 
serve as dispersive units while t he secondary spores pro
duced from them may even be the major i nfec tive w1 i t s 
(Carner 1976 ; Carner and Canerday 1968; Kramer 1980; 
Nemoto and Aoki 1975; Nernoto et al. 19 79; Selhime and Muma 
1966; Tsin t sadze and Vartapetov 1976; Nilding 1970). 

The morphologica 1 dive rsity (Batko 1974; King and Hum
ber 1981) and biological importance of these spor e types 
sugges ts that they might have taxonomic value above t he 
specific l evel. In fact, two types of secondary spor e 
forms -- microspores and capi llispores -- have formed the 
bases for taxonomic divisions at subgeneric or generic 
leve l s in the Entomoph thorales. 

~hcrospo res ar e produced when the primary spor es of 
some Conidiobolus and Basidiobolus species produce a few to 
several dozen sma ll secondary spores which are forcibly 
discharged and act individual l y as asexua l propagules. The 
formation of microspores by C. coronatus (Costant in) Batko 
was f i rst used to di st i nguish the genus Delacroixia Sacc. G 
Sydow; Tyrrell and ~la c Leod (1972) proposed that Delacroixia 
should be regarded as a s ubgenus of Conidiobolus to accom
modate a l l species of that gen us capab l e of formi ng micro
spores. 

Capillispores (despite a profusion of names which are 
applied to them) are passive ly detached spores pr oduced 
singly at op a thin and elonga t e (capil l ary) sporophor e. 
Batko (1966) proposed t o div ide Zoophthol'O. among four sub-



208 

ge nera wil., al l species producing a l mond-s haped t o e l ongate 
secondary spores on cap i ll ary sporophores to be restricted 
t o the subgenus Zoopht hor>a Batko. Remaudiere and llennebert 
( 1980) res tric t ed the genus Zoopht hor>a to those speci es 
producing cap il laries and capillispores and t ransferred al l 
species r emaining i n the o th er three subgenera proposed by 
Batko ( 1966) t o Er•ynia Nowako••s ki. I n addition to their 
p r esence in a ll species of Zoophthom subg. Zoophthom sensu 
Ben- Ze 'ev f, Ke nneth (198 ! a) or Zoophthona Batko sensu 
Remaudiihe & Hennebert (1980), capillispores are produced 
by a ll species of Tr>ipZospor>iwn sensu Batko (but not Neozy
gites sens u Remaudiere f, Kel l e r 1980) , Mer>istacr>wn (inc l u
di ng Tabanomyces; see be low) , and some species o f Coni dia
bolus and Basidi oboZus. Batk o (1974) cons iders the pr e 
sence of capill ary sporophores to ref l ect an ancestral 
charact e r of the Entomophthorales and r e jec t s the possibi 
l ity of their separate origins in thes e gene ra by evolu
tionary convergence. 

I f the Remaudiere classification were prefectly even
handed in its adoption of a generi c c rite rion based on 
cap i I I is pores , then Erttomophthoro turbi nata Kenneth (19 77) , 
\"hich produces no capil l ispores, s hou l d not have been in
c luded i n Neozygites by Remaudiere and Ke ll er (1980), and 
bo th Conidi oboZus and Basidi oboLus should have been s p lit . 
It i s curious that Remaudiere and his col l eagues apparen t ly 
to not accep t the parallel not ion of s plitt i ng ConidioboZus 
because of the presence o f microspores i n some species of 
thi s genus. 

Ben - Ze ' ev and Kennet h (198 l a) correctl y r ejec t th e 
gene ri c emphasis placed on capil li spor es by Remaud i ere and 
Hennebert ( 1980), and propose to use microspor es and capil 
l ispores as a character with s ubgeneri c validi t y as did 
Batko (1966) and Tyrr e ll and ~lacLeod (1972) be fo re them. 
IIO\"ever~ i t is neithe r advisable nor even possible to apply 
cri t eria bas ed on speciali zed seconclan' spore forms to all 
genera in \oJhich th ey mi ght o ccur since Basi di oboZ.us mic l'O
s porus f orms both mi crospores and capil li s pores (Benjamin 
1962). 
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RHIZOIDS 

Historical Pe r spective and Taxonomic Dis t ribution 

Batko's (1964a - c, 1974 ) p l acement of gene ri c value on 
the presence of rhizoids has been one of the most trouble
some aspects of hi s c l assificat ion of the entomopathogenic 
Entomoph thora l es. His adoption of this criterion narrowed 
his circumscription of E:ntomophthora s.str. and led him to 
disperse th e few species now regarded to belong i n thi s 
genus (Remaudiere and Keller 1980) among t~<o genera. This 
misplaced emphasis a l so l ed him to propose Culicicola and 
Entomophaga , separated by th e r espective presence or ab
sence of rhizoids, genera whose va l idity and circumscrip
tions have remained suspect due to the genera l controversy 
over the validity of rhizoids and to Batko's inability to 
provide a definitive separation of Conidiobolus from Ento
mophthora sensu Ja to . 

Humber e t al. (1977) re -evaluated and rejected the 
significance of r hizoids desc r ibed for Entomophthora vi ru
Zenta Hall & Dunn (1957; = Conidiobolus thromboides Drech
sler ; see Latgc e t al. 1980) . TI1e rh izoids described for 
thi s f ungus are now regarded to have belonged t o another 
entomophthoralean fungus affect ing the same aphids but 
which produced no spores or whose spores v.•ere undetected. 

Remaudiere and Keller ( 1980) and Kin g and Humber 
( 1981) independently discuss those species which us ually 
fo r m rhizoids but occasionall y fail to do so. Note that 
all these exceptions represent th e absence of (or fa i lure 
to find) rhizoids i n s pecies norma lly p roducing them; they 
never involve observa t ions of rhi zoids in s pecies not knmm 
to form them. Remaudiere and Keller (1980) bel ieve that no 
weight s hou l d be put on the presence of rhizoids because 
their presence 11 in certain species 11 is not al1vays cons tant. 
On the contrary, King and Humber (1981) r egard the presence 
of rhi zoids to be ta. xonomi co.lly significant Nhil e their ab
sence is not a dependab l e criterion.* Ben- Ze ' ev and Kenneth 
(198la) regard the presence of rhi zoids to be t axonomica ll y 
significant at the subgeneric level . Brobyn a nd Wilding 
(19 77) , in the most thorough consideration of the de ve l op-

Editorial changes of the text unintentionally a ltered 
thi s opinion t o state that the abs ence of rh izo ids is 
not taxonomicall y signifi cant. 
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ment of rhizoids and cys tidia yet pub l ished, upho ld t he 
presence of rhizoids to be a taxonomica ll y s ignificant 
charac t er . 

1 t is necessary to conside r th e genera l si tuation t o 
know if any confidence should be pl aced on the pr esence 
(or absence) of rhizoids as a taxonomic characters. Even 
though no absolute sca l e is ava i lab l e to quant ify one ' s 
l evel of confidence, it is necessary to weigh how we ll a 
species is knm•m : H0\\1 many t imes has i t been found? In 
how many si t es? Fr om hol•i many hosts? Are rhi zoids ah:ays 
present or always absent? An examination of the t axonomic 
dis tribution of rhi zoids among the en tomophthor a l ean spe
cies revea l s that many have never been found with them 
present. In onl y a few s pecies, part icu l arly Zoophthora 
radiaa:ns (= Entomophthora sphaerospe l'm<l) , is t he presence 
of rh izoids usua l but incons t ant. TI1e absence of rh izoids 
might be exp l ained in some in stances by improper handling 
of s pecimens , but it is al so poss ible that their formation 
on some insects migh t be a function of that particular 
host (Rcmaudier e and Keller 1980; King and Humber 1981). 

GENERA WITHOUT RHIZOIDS . Rhi zo ids ar e comple t ely ab 
sent or have not been found in severa l genera. These in
clude 2'riplosporiwn (at l eas t 7 spec i es) , Entomophaga (a t 
l east 4 species although the circumscript ion of thi s genus 
remains in dispute) , Tabanomyces (1 spec i es ;= MeristacPum) , 
Massospora (13 species) , and Strongwellsea (2 species). 
None of th e non- entomopathogenic genera -- BasidioboZus , 
Ancylistes , Corrrpletoria , MeT"~stacrum , and BaZZocephala 
produce rh izoi ds . 

ENTOMOPHTHORA (SENSU STR ICTO) . Two of the six species 
of Entomophthora s. st r . (Remaudiere and Ke ller 1980) pro
duce rhi zoids. This is the l east constant appear ance of 
this s truc ture i n any entomoph thoralean genus . It can be 
said with assurance that rh izo ids do not occur in the t ype 
species , E. muscae , s in ce thi s is th e mos t frequentl y ob
served of all species i n the order. Bo th E. culicis (Braun) 
Fres. and E. p l,a;nchoniana Cornu produce abundant rhi zoids 
on hosts bearing forcibl y dischar ged primar y spo r es , but 
these anchoring st ructures may not occur when res t i ng 
spores are fo rmed. Both spec i es a re cosmopo l itan i n dis
t r ibution and affect a wide variety of dipte r ans and aphids 
(r espec t ively). All of the remai ni ng species -- E. weberi 
Lakon ex Samson (a little known species f r om a neur opteran), 
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E. thripidum Samson & a!. (1979; known only from thrips in 
Dutch greenhouses), and E. e>'upta (Dustan) Hall (which i s 
knoh'n from several North American and European sites and 
hosts) pr oduce no rhizoids and di sperse their primary 
spores from l iving, mobi l e hos t s. The same behavior occurs 
i n the species of Mas sospo1'a and St1'0ngwellsea. 

CON I DIOBOLUS. Among the 27 morphologically homogene
ous species recognized by Kin g (1976a-b, 1977) , none is 
known to produce rhizoids; very few Conidiobolus speci es 
are currently knm·m to be entomopathogenic. Remaudie re and 
Ke ller (1980) transferred mos t entomophthoroid species with 
round to pyr iform spores from En.tomophaga (which was cir
cumscribed to exclude species wi t h rhizoids) and t hose spe
cies from Culicicola with round spores to ConidioboZus . 
Al l other Culicicola species have campanulate spo r es and 
were restored to En.tomophtho1'a by Remaudiere and Keller 
(1980) 0 

Among the 38 Conidiobolus species l isted by Remaudiere 
and Keller (1980) , four produce rh izoids: Empusa apiculata 
Thax., E. majo1' Thax., E. papillata Thax ., and En.tomoph
thoro cappentie1'i Giard (1888). The first three species 
were placed in Culicicola by 8atko (1964c-d) because of 
their rhizoids and multinuclea t e round spores borne on sim
ple (or occasional l y branc hed) sporophor es . Their pro
nounced s imi l arity to Conidiooolus species belies two obvi
ous morphological diffe r ences from all other Conidiobolus 
spec i es: t he cons istent formation of a few stout rhizoids 
ending in strong l y differentiated holdfasts, and the nearly 
cylindrical, coll ar - l ike narrowing of the sporophore apex. 
Close study of these species will be required t o verify if 
they actua ll y be l ong in Conidiobolus as suspected by King 
(1976b) and affi r med by Remaudiere and Ke l ler (1980). 

TI1e on l y morpho logical character of Entomophthora car
pentie1'i Giard (1888) fitting Conidiobolus is the round 
primary spore supposed by Turian (1957) t o belong to this 
species . Severa l ot her characters of this fungus - the 
presence of rhizoi ds , uninucleate spores on branched sporo
phores (Turian 195 7), and cys t idia (Petch 1944, if Petch ' s 
belief that E. coleopte1'01'um Petch and E. carpentie1'i are 
ident ica l is correc t ) - correspond exact ly with those of 
Erynia or Zoophthoro in the Rema udiere c l assification . 
Entomophthoro coZeoptero1'um (Pe t ch 1944) has narrow l y oval 
rather than round prima ry spores; the mode of rhizoida l at
tachment i s identi cal with that of E. carpentie1'i, a spe-
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cies ~<hi ch Gia rd (1888) characterized only the the dis tinc
tive nature of its rhi zoidal at ta chmen t. tn a s ituation 
resembling that described above for the 11 rhizo i ds" of C. 
thT'Omboides, one cannot discard the poss·ibil i ty that Tur i a n 
(1957) may have observed the round spores of a secondari l y 
inva s ive ConidioboZ.us species on a beetle which h'3S already 
in f ected by E. carpentier i wh ich was able to fo r m its verr 
characteristic rhizoids but no spores. No cyto logical 
staining or phot omicrographic evidence supported Turian' s 
contention that these round s pores were uninucleate; it is 
poss ible that he mistook a centra l oil drop l et or vacuo l e 
for a nucleus. The discr epancies beth'een the Gi ard, Petch, 
and Turian concepts of E. aarpentiePi can be reconciled 
onl y after examin in g any existing herbarium material of 
thes e co ll ections. In any event, h0\4ever, the entire habit 
of t his s pec i es refers i t to Erynia or Zoophthora rather 
t han to ConidioboZus . 

ZOOPfiTHORA. Th e pres en ce of rhizoids is s trongly cor
related with branched sporophores bearing uninucleate , bi
tunicate prima r y s pores -- the species of ZoophthoPa Batko 
o r Er ynia No\,•a kowski. All eight Zoophthol"G. species recog
nized by Remaudiere and He nnebert (1980 ) form rhizoids. By 
inc l udi ng four n e~< ly desc ribed species, Z. ZanceoZata Kel 
l er ( 1980 ) , Z. Cl'Ossitunicata Keller (1980), Z. orientaZis 
Ben-Ze ' ev & Kenne th ( 198 l a), a nd Z. petchii Ben - Ze ' ev & 
Kenne th (198lb), the total rises to at leas t ll of 12 spe 
cies kn0\1.'11 to produce rhi z.oids. Ben- Ze ' ev and Kenneth 
( 198 l a) remain uncertain i f rhi zoids were present on t he 
fe\-.r s pecimens of Z. oriental. is available to them. 

ERY NTA. Among the sp ecies l isted by Remaudie re and 
He nn e ber t ( 1980 ) a nd Remaudiere and Keller (1980) , some 21 
of 25 Erynia s pecies (excluding those of StrongweZZsea) 
produce rhizoids. Toge ther ~< ith Er ynia deZphaci s (Hori) 
Hwnbe r* , E. deZpiniana (Cavara) !-lumber**, and E. ithaaensis 
Kramer ( 1981), the total incidence of rh izoids r ises t o 22 
of 28 s pec ies. ·n,e absence of rhizoids in the six Erynia 

ERYNIA DELPHACIS (Hori ) Humber, comb. nov. , bas ionym: 
Entomophthol'O delphaci s Hori, 1906, En t omo l. ~lag. 

(Tokyo ) J : 81. 

ERYNIA DELPINIANA (Cavara ) Humber, comb . nov., basionym: 
F.'ntomophtho:ra delpiniana Cavara , 1899, Nuov . Gi orn . Bot. 
!tal. (N . Ser. ) 6: 422. 
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species discussed below is not considered to overturn the 
va lue of rh iz.oids as a secondary generic character although 
E. detphacis and E. delpiniana constitute the mos t notab l e 
of these exceptions. 

Thaxter (1888] suspec t ed that rhi zoids ~<ere present on 
Empusa virescens Thax . , but could not be certain since he 
was not the original col l ect or of the materia l which he 
l ater used t o describe this species. 

E!'!Jnio aquatiea (Ande r son & Anagnostak is] Humber* is 
known only f rom mosquito la rvae and pupae floa ting on t he 
surface of t empo rary poo l s in the northeas t ern Unit ed 
States . This floating habit o f the s tr icken hosts main
tains their position for favo rabl e t ransmission of the fun 
gus \._oithout any "need" for rhizoids. This species is not 
knmro wel l enough, however , t o say whether rhizoids might 
not form , for examp le, on individua l s trapped at the 
r eceding edges of rapid l y drying poo l s. 

Ben- Ze ' ev and Kenneth (1979) report cystidia but no 
rhizoids from Zoophthora el'inacea Ben- Ze ' ev & Kenneth, but 
note the simi l ar ity of rh izoids and cys tid ia of species 
referable to Zoophthoro sub g. E!'!Jnia Batko (1966) . They 
muse on t he possib l e inter- rel at edness of cys tidia and 
rhizoids as did Thaxt er ( 1888) and Gustafsson (1965). 
Hm<ever, Brobyn and l~ilding (1977) provide effect ive evi
dence that the functions and course of development of these 
structures are unrelated in species where they both occur 
toge ther; it must be assumed, then, that rhizoids and 
cystidia are under complet ely separate genet ic cont rols. 

Empusa caroliniana , with its multinuc l eate unitunicat e 
spores borne on simple sporophores and lack of cystidia or 
rhizoids , i s once again shown to s tand apart f rom Erynia in 

ERYNIA AQUATICA (Ande r son f, Ringo ex Anderson & Anagno
staki s) Humber , comb . nov., basionym: Ent omophthora 
aquatica Anderson & Ringo ex Anderson & Anagnostaki s, 
1980, ~1ycotaxon 10, 350, NON Entomophthora aquatica 
Ander son & Ringo, 1969, J . lnvertebr. ?athol. 13, 586 
(~<h ich was inva l idl y publi shed ~<ithout a designated 
t ype) . TI1e combination E'rynia aquatica (Anderson & 
Ringo) Remaudihe & Henne bert, 1980, ~1ycotaxon 11 , 
30 1, is also invalid according to Article 45 of the 
Internationa l Code of Botanical Nomenc lature. 
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al l majo r characters except for the shape of its pr imary 
spores. The correct generic assignment for this fungus re
mains pr ob l emat i c , although its spore karyology, sporophore 
morphology, and mode of spore di scharge more closely re
semble the species of En tomophaga than any other genus r e
cogn i zed by the Batko , Remaudiere, or Ben-Ze'ev/Kenneth 
c lassifications. 

Eryni a de Zpiniana and Erynia de Zphacis may be true 
excep t ions to the usually rhizoida l s t ate of fungi in this 
genus , Cavara (1899b) i s fastidious in hi s observations of 
the sma ll, un inuc leate, bi tunicate primary spores, secon
dary apo r es like the primaries, digitately branched spor o
phores , and very l arge and occasionally branched cystidia 
of E. de Zpini ana . However, he never specifica ll y mentions 
any hyphae affixing the affec t ed fl ies to the damp piers of 
a bridge ove r a small stream . The f l ies were completel y 
covered under a dense, dirty-\Yh i tc to s traw-colored hyme 
niurn . Thi s ent ire hymenia l covering was easi l y broken away 
from the cadavers during attempt s t o detach t he i nsects 
(Cava r a 1899b). Except for the apparen t absence of rh izoi ds 
all characters of this species ma t ch the characteris t i cs 
used by describe Zoophthora s ubg. Erynia Batko (1966) ; a ll 
s pecies in this subgenus have rh i zoi ds and prominent cys t i 
dia. Er-::Jnia deZpiniana i s known onl y from Cavara's origi
nal col l ections, but it seems l ikely that examination of 
th is mat erial or any fresh collections v.•ou ld reveal the 
presence of rhi!oids. 

Erynia deZphacis is a much mo r e important except ion to 
t he presence of rh i zo ids than the other species cons idered 
above. This pathogen of l ea f- and pl anthoppers in Asian 
rice paddies bears a s trong morpho l ogica l resemblance to 
E. neoaphidis Remaud ie r e & Hennebert (= Entomophthora aphi
dis Hoffman sensu Thaxt er) from aphids (Shi mazu 19 76, 1977 ; 
Remaudiihe and Hennebert 1980) , but differs notabl y in t he 
comp l et e l ack of r hi zoids on any of it s hosts, includi ng 
two art i ficia lly in fected aphid s pecies, Aphis gos sypii 
and Mac:Posiphwn akebi ae (Shimazu 1977 , and personal commu
nication). Erynia deZphacis produces C)'Stidia both on its 
host and in cui ture. Even though Hori (1906) illus trates 
and describes spher i ca l, yellow-white r esting spores 24-28 
J,.lm in diame t e r and con t aining many fatty granu l es, no such 
spores have been foun d in subsequent col l ect i ons of thi s 
species in Japan, th e Phi li ppines, or Indonesia, nor are 
they formed i n cu l ture . 
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Remaudie r e and Hennebert (1980) consider t he differ
ences of gr owth in vitro be tween E. delphacis and E. neo
aphidis t o be insignificant and regard E. delphacis as a 
nomen dubiwn . However , a compar ison of a Japanese s t. rain 
(Shimazu F32 ; our RS 134) and several Philippine isolates 
of E. delphacis (RS 458, RS 459, RS 46 1, RS 478 , RS 479) 
from green l eafhoppers , Nephotettix virescens , with numer 
our cultures of E. neoaphidis iso l at ed by Insec t Pathol ogy 
Research Unit personnel indica t e that E. delpJ-.aci s gr 01;s 
s ubs tantiall y more rapi dl y on a wider variety of media 
(nut ri tionally s i mp l e or complex), and sporul a t es a great 
deal mo re prolifica ll y over a longer t ime than any cu lture 
of E. neoaphidis we have yet observed. Unti l more ext en
sjve s tudie s can be made comparing these two s pecies, it 
appear s t o be pr efe r ab l e t o r ecognize E. delphacis as a 
l egi timat e species of Eroynia . It shou l d also be noted that 
if later s tud ies i ndicate the s ynonymy of E. delphaais and 
E. neoaphidis , the International Code of Botani cal Nomen
clature would require that E. delphaais (Hori) Hwnbe r mus t 
be the correct name fo r the fung us s t i ll genera lly known 
as Entomophthora aphidis lloffm. (sensu Thaxter) . 

Much more pe rt inent information is needed about th e 
morphology of rhi zoids than the perfunctory characteriza
t ion found in many descriptions th a t rhi:r.oids are mere l y 
"present. " As not ed by King and Humber (1981) , complet e 
descriptive information about rhizoids should include their 
po int s of eme rgence, dimensions (particularly th ickness), 
abundance ( f ew or many?), r e l ative spat ia l di s tribution 
(isolated, aggregated i nto one or more pseudorh izomorphs , 
or forming a vei l ?) , and the morphology of any t ermina l 
ho ldfas t apparatus . Thaxter (1888), Gusta f sson (1965), 
Ben- Ze ' ev and Uziel (1979), and Ben- Ze'ev and Kenneth 
(198la-b ) are exemp lary in the c l arit)' of their illustra
tions and characterizations of rhi zo idal morphology. This 
descriptive i nfo rmation can be useful fo r de t ecting dual 
infections involving rhizoidal and non-rh izoida l spec i es 
since Brobyn and Wildi ng ( 1977) affi r m that t he morpholo
gi es of rhi zo lds appear t o be species specific. 

At l east three mo rpho logical cl asses of rhizoids can 
be r ecognized : Mos t r hizo ida l species have ei ther (1) 
numerous individual rhizoids Nhich are relat i ve l y litt le 
differentiated f rom vegetative and may or may not have any 
t e r minal holdfast differentiation, (2) numerous hypha-like 
rhizoids aggrega t ed into one or mo re colwnnar pseudorhi zo
morphs, or (3) re l ative l y fe••, thick rhi zoids with s trongl y 
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diffe r entiated (usually discoid) terminal holdfas t s. No 
comprehensive s tudy of the development and morpho logy of 
rhizoids or of thei r taxonomic distribut ion has yet been 
undertaken. The thorough studies of Brobyn and Wilding 
( 1977) ~;ere limited t o a few species affecting aphi ds. In 
view of the observations presented here, however, such a 
comprehensive s tudy would be exceptionally usefu l . 

Rhi zoids as a Taxonomic Characte r 

The Batko classification adopted the widely accepted 
content ion of Nm;ako~;skj (1883) that the presence of rh i 
zoids is a major generic character . This criterion, s uper
imposed on those of nuclear number in pri mary spores and 
the branching of sporophores had e ffect s wh ich have been 
regarded as unaccep t ab l e and have prevent ed the gene ral 
acceptance of the Batko classification (Remaudiere and 
Keller 1980; King and Humber 1981) . The Remaudiere classi
f i cation, in turn, rejected the significance of the pre
sence of rhizoids. lt seem certain, however, that the 
absence of rhiz.oids in many genera l s significan t wh i l e 
their presence i n others i s an important secondary charac 
ter . 

Regardless of the level (if any) a t which one may ac
cept t he taxonomic importance of rhizo ids, species present
ing exceptions t o the normal rhi zoidal or nonrhizoidal con
dit i on of their genus shou ld be exami ned carefully. The 
c lassifica t ions of St r ongweUsea aastrans, S. magna , and E. 
aaroZiniana in Erynia and of E. apiauZata, E. major, E. 
papiUata, and E. aarpentiePi. in ConidioboZus are import an t 
examp les of possible misc lass ifications pointed out by the 
l ack or possessi.on o_f rh izoids. 

CYSTIDIA 

Cystidia (pscudocys tidia, paraphyses , or pseudopara
physes for other authors) are short t o long, spear-like to 
co lumnar s tructures of determinate gro...,•th that proj ec t 
above the l eve l of the spor ogenous hymenium . Until r ecent
ly, li tt le has been known of their function, but Brobyn and 
\Hid i ng ( 1977) convincingly demonstrated that the cys t idia 
of Erynia neoaphidis are penet r at ion organs which rupture 
the host cut ic l e and a i d the s ubsequent eme r gence of the 
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sporophores . The emergence of cystidia before the sporo
phores a l so has been noted in E. erinacea (Kenneth 1977) 
and E. ithacensis ' (Kramer 1981). It seems I ikely that 
cystidia se rve to perforate the host cuticle prior to hy
menia l fo rmat ion in al l species in \o.'hich t hey occur ; future 
investigators shou l d be careful to note the order of emer
gence of cystidia and sporophores . 

Remaudie r e and Ke l ler (1980) indicate t hat, apart from 
Eroynia and (less commonly) Zoophthoro , the on l y other gen<1s 
i n ••hi ch cys tidia occur i s Conidiobolus . Among the 38 spe
cies of Conidiobolus accepted by Remaudiere and Keller, the 
on l y ones ever mentioned t o form cystidia are C. obsaurus , 
C. throomboides ( = E. viroulenta) , and E. caropentieri (as E. 
co leopterorum Petch 1944) ; as was noted above, the latter 
species almost certainl y belongs in E:t"Jnia or Zoophthora 
ra ther than Conidiobolus . 

The description of E. virouZenta (= C. thromboides ; 
s ee Latge e t al . 1980) s t ates th at "cystidia occur rarel y" 
(Hall and Dunn 195 7) . H01•ever, as explained above for the 
"rhizoids " of this spec i es , no subsequent treatment of i t 
reports f inding either rh izoids or cystidia. The "cysti
dia" of C. throomboides might have been those of another 
entomophthora l ean fungus which produced both rhizoids and 
cyst idia (see Humber et al. 1977). Ha l l and Dunn (1957) 
mi ght al so have i nterpre t ed vegetative or sporogenous 
hyphae whose indeterminate gro\\'t h occasionally far exceeds 
the general leve l of the hymenium to be cystidia . 

Remalldi he et a!. (1979) r eport the formation of long 
cystidia by c. obscurus on aphid cadavers p laced in a humi d 
environment . I have observed s imilar gr owth of long hyphae 
above the hymenium of aphids affected by C. thromboides but 
alh•ays find these s t:ruct ures t o be undiffe rentiat ed vege t a
tive hyphae wh i ch should not be regarded as cystidia by the 
definition given above . 

Th e lis ting of Lamia (= Entomophthora ) culicis in a 
chart by Nowakow s ki (1883) as having cystidia pr esent and 
rhi zoids absent was corrected by Batko (1964c) as being a 
typographical transposition no t correspondin g wi th the Pol
ish text Nhich correct l y notes this species to have rhi 
zoids but no cystidia. 

The genus most closely related to Zoovhthoro and 
Eroynia mus t be StrongweZZsea, with its un i.nucleate and bi-
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tunicate primary spores borne on simple rather than 
branched sporophores (Batko and Weiser 1965; Humber 1976). 
Remaudiere and Keller (1980) consider the lack of rhizoids 
and cystidia to be insignificant criteria and use this in
formation to explain their s ubmergence of StrongweZZsea 
into Erynia (see Humber 198la) . In fact, if cystidia func
tion only for cuticular penetration, it i s not surprising 
that StrongweZZsea species form no cystidia . These fungi 
produce no hymenial structures outside the host's body . 
The abdomi nal hole (the only cuticular rupture caused by 
t he fungus) begins with a point perforation of the pleuron 
and enl arges progressive l y. This point initiation of the 
rupture appears to be invo l ved with the hypertrophic reac
tion of the host cutic l e which l eads, in turn, to the ex
tensive lining of the lower portion of the fungal ball by 
the host's cuticle. It seems c l ear that some mechanism 
completely distinct from that of cystidia l pene t ra tion is 
i nvolved in the formation by StrongweZZsea of an abdom i nal 
hole (see Humber 1975, 1976). 

In view of the above discussion, it is probably cor
rect to say that the onl y species in which cystidia (as 
determinate organs f or cuticular penetration) occur are 
those ""''i th uninucleate, bi tunicate primary spores borne on 
branched sporophores and classifiable in Erynia or (less 
commonl y) Zoophthora sensu Remaudiere & 1-iennebert . 

Unlike for rhi zoids, the pr esence or absence of cysti
dia has never been used to separa t e genera although the 
Batko c l assificaiton recogni zed their va lue as a s upporting 
character s tron gly correlated with the occurence of uninuc 
lea t e, bitunicate primary spores and branched sporophores. 
As \'l'ith the other characters di s cussed here, exceptions to 
the usual state of the character in a genus shou l d indicate 
that a close inspection of the correspondences of all 
characters of the suspect species with those of other spe
cies i n the genus is in order. The presence of cystidi a in 
E. aoZeopterorum (Petch 1944), a presumptive synonym of 
ConidioboZus aarpentieri (Giard) Remaudie r e & Keller, of
fers a significant example of this princ ip le. 
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RESTING SPORES 

Zygospores or Azygospores: 

A Morphological/Cvtological Dilenuna 

I applaud the de-emphasis by Remaudiihe and Keller 
(1980) of the distinction between zygospores and azygo
spores. They note correctly that resting spores are not 
known (o r are not formed) in a series of species, and t hat 
the mode of their formation has not been observed in a 
large proportion of species that do produce resting spores . 
Both types of deve lopment may occur in closel y related spe
cies or even within a single spec ies (~tacLeod and MUller
Kogl er 1973; Humber 1976 ; Remaudiere and Keller 1980; Ki ng 
and Humber 1981). 

This deve lopmental distinction has been used only 
h.'ice as a ta xonomic character of generic importance. The 
peculiar mode of con j uga t ion of (amoeboid?) hypha! bodies 
or gametangia of Empusa fresenii Nowakowski 1883 (= Neozy
gites aphi dis IHtlaczil 1885) and t he resultant jet-black, 
ovoid zygospores fo rmed at the poi nt of conjugation prompt
ed Thaxter (1888) to set th is and re lated species apart in 
Empusa subg. Triplosporium . This taxon wa s later r aised to 
generic status by Batko (1964b), who was apparently unaware 
of the nomenclatural pr ior i t y of the generic name Neozy
gites Nitlac zil (see Humber et a!. 1981). King (1976b) 
notes that the double-walled r esting spores fo r med by the 
species of Conidiobolus are an i sogamous zygospores. Other 
types of conidioboloid r esting spores such as chlamydo
spores and villose spores are distinguished from zygospores 
(or azygospores) by thei r single rather than double wall 
structures. 

Couch (1939) notes that the zygospores of Conidiobolus 
spec i es are f ormed in the l arger of two game t angia (and are 
almos t always produced in the axis of the parental hypha) 
whi l e those of Entomophthora (sensu Jato) are produced in 
lateral buds from the conjugat ing hyphae or hypha! bodies. 
Very few species of Entomophthora s .l. produce their zygo
spores in the hypha! axis: E. virulenta (= C. thromboides) , 
E. obscura Hall & Dunn [= E. ignobilis Hall & Dunn = E. 
tha:cteriana (Petch) Hall & Bell; see below], and Empusa 
dipterigena Thaxter . The former two species are now recog
ni zed as species of Conidiobolus by Remaudiere and Keller 
(1980). Nith the apparent exception of E. dipterigena, 
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whose zygosporogenesis is illustrated by Gustafsson (1965), 
the resting spores of other species of Entomophthor>a or its 
segregated are budded off f rom the parental hypha or hyp ha! 
body. 

Zygospores , the bilayered, thick-walled spores derived 
from a conjugation of t\\'O gametangia, have been a well 
established phenomenon in the Entomophthorales since their 
first recognition (Br efe l d 1973; Nowakowski 1877 , 1882, 
1883; Thaxter (1888). Near l y eve r y subsequent major discus
sion of these fungi has referred to zygospores as sexual 
spores and to azygospores as asexual spores (Schroter 1897; 
~1acLeod 1956, 1963; Gustafsson 1965; Naterhouse 1973) . 

ln general morphologica 1 terms, zygosporogenes i s may 
be called a sexual process, in which case azygosporogene 
sis must be regarded as asexual. However, in thei r s trict 
sense, the terms zygospor e and azygosporae refer on l y to the 
mode of development of a thick-walled spore in the Zygomy
cotina (F itzpatrick 1930; Bessey 1950; Ainsworth 1961; 
Snell and Dick 1971; Alexopou l os and ~lims 1979). 

There is a hazard in thinking of zygospores as sexual 
and azrgospores as asexual : One can be misled easl l y in to 
per formi ng an act of semantic sleight-of-hand by then ex
pecting that the genetia events of a sexua l life cyc le, 
karyogamy and meiosis, necessarily occur in a "s exual'' 
zygospores but cannot occur in an "asexual" azygospore. A 
re l ated terminological confusion can occur when one refers 
t o the resting spore as the sexual spore in the cntomoph
thoralean l ife cyc l e as opposed to the forcibly dischar ged 
primary (or secondary) spores "''hich are, i n every sense , 
asexua l spores. 

Nuclea r event.s in ent.omophthora l ean re s t. ing spores -
reduct. ion s in nuclear number, karyogamy, and meiosis -
remain compl ete l y uninvestigated in a ll but a few species . 
This gap in our knowledge reflects a Jack of fundamental 
studies on the life cyc les in this group . 

Some cytological studies have noted the progressive 
reductions of nuclear numbers to t'"o or e ven a s ingle 
nucleus in full y mat ure resting spores (Vui ll cmin 1900a-b; 
Krenner 1961; La tge 1976 ; Couch e t al. 1979; D. ~lcCabe and 
B. t-lartinell, unpublished). Other i nves tigators using 
different species have found no obvious change in the 
nuclear numbe r from the time of format ion to the fully 
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mature, dormant state (Olive 1906; Riddle 1906; Goldstein 
1929; llumber 1975). lf the Entomophthora les fo llow pat 
terns of karyogamy and meiosis similar to those in other 
Zygomyce t es (Cutte r 1942a-b], karyogamy should occur in the 
resting spore followed by meiosis in the spore just before 
or during its germination. No conc lusive cyto l ogical evi
dence of nuclear fusions or of meiotic divis ion has yet 
been found in entomophthoralean fungi despite the s trong 
circumstantial evidence for their occurences (e . g ., Couch 
et al. 1979). lt must be hoped that synaptonemal com-
plexes, a h'i.dcly recognized ul tras tructural marker for 
chromosoma l synapsis, will be demonstrated at the time and 
si te of the presumptive meiosis in one or more members of 
the Entomophthorales. 

Data regarding changes in nuclear numbers presented 
by Latge (1976) support the possibility that karyogamy and 
meiosis occur in the resting spores of C. thromboides, and 
t ha t the vegetative nuclei of this species must be haploid. 
Albeit, Latge feels that his data are also compatible with 
gametangia! meioses of diploid nuclei such as occurs in the 
Oomycetes (see Alexopoulos and ~lims 1979). Little ambigu
it)' about the interpretation of the life cycle remains, 
howeve r, in vi Ch' of th e results of electrophoretic analyses 
of isozyme patterns of several strains of C. thromboides 
and Z. rudicans (Hay et al. 1979] and of E. muscae, Masso
sporo cicadina Peck, and Entomophaga gPylli (Fres . ] Batko 
(Soper, ~1ay, and ~lartinell, in preparation). These result s 
sugges t that the vegetative nuclei of these species are 
hap loid, although heterokaryosis may occur in some species 
s ince multiple all e l es of some loci may be present in a 
mycelium. 

Tilcrc is no evidence ye t of heterothallism within the 
Entomophthora les. All zygosporogenesis appears to be homo
thallic and l eaves open at least two possible interpreta
tions for the life cycles of these fungi: Those species 
whose zygospores or azygospores at some point contain only 
a si ngl e nucleus probably have autogamous (sexual) l ife 
cycles. Those species whose zygospores or azygospores 
undergo no reduction in nuclear numbers may have abandoned 
a sexual life cycle in favor of an apogamous (asexual) life 
which preserves the particul ar (successfu l ) combination of 
characters in that species. No evidence now exists that 
parasexuality occurs in any species of the Entomophthor
ales. 
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The distinction between zygospores and azygospores 
cannot be retained as a charact er of taxonomic signifi
cance although the presence and natur e of zygospores is a 
usefu l ancillary character in at least TripZosporium and 
ConidioboZus. TI1e developmental origins of resting spores 
can be difficu lt to interpret correctly even if suitabl e 
material is available. Nuc lear events in res t ing spores 
are of far greater importance for the fungus than whether 
conjugations precede sporogenesis. Karyogamy and meiosis, 
the critical genetic events in a sexual life cycle, appar
ently may occur in either zygospores or azygospores; 
s i mi l arly, other species may have apogamous l ife cyc l es 
regardless of whether their resting spores are zygospores 
or azygospores. 

Indeed, the full details of entomophthora l ean life 
cycl es and their breeding strategies may yet prove to be 
useful taxonomic characters, but not enough is currently 
known of these processes to draw meaningfu l conclusions. 
There is no doubt, ho\\•ever, that this information is of 
absolut e l y vital importance for the practical development 
and manipulation of these fungi for use i n the microbial 
control of their insect hosts. 

Res ting Spores: Problems and Interpretation 

of Taxo nomic Traps 

It appear s that the generic events of sexual repro
duction might occur in either zygo- or azygospores, and 
that even species producing "sexual .. zygospores might be 
apogamous. Several further caveat s an d an example ser ve to 
reinforce the rejection of any taxonomic value which mi ght 
be attached to the distinction between zygospores and 
azygospor es (Remaudiere and Keller 1980). 

In most i ns tances , authors simp l y state their obser
vation that the resting spores of a given species are 
zygospores or azygospores and neither i llus trat e nor dis
cuss the evidence supporting thi s conclusion. Hoh'ever, 
Sawyer (1931) notes the grea t difficulty in determining if 
conjugat i ons occur in z. radicans. Humber (1975) also 
notes difficulties with the resting spores of St1'0Y!gweZZsea 
species due to probl ems of interpreting the morphology of 
some hypha! bodies and to the evanescence of the emptied 
hypha! wall remnants which provide the only temporary evi
dence for the mode of formation of mature re s ting spores; 
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detenni ning the "pedigree" of thes e resting spores is 
dependent upon see ing them during a rel atively narrow 
period during their development. Consequentl y , it seems 
unwi se to place fu ll con f idence in any characterization of 
resting spores as zygo- or azygospores unless convincing 
documentation is a l so presented. 

The difficulty in correctly applying these developmen
tal designations casts doubt on whether any taxonomic de
cisions should be based sole l y on thi s distinction (even 
though it may have some utility for characterizing, but not 
separating, some genera as noted above). The practical ef
fects of differing viewpoints of the val ue of this distinc
tion can be seen in the follo,.,•ing example: 

In studies on the identities of aphid-pathogenic 
species of the Entomophthorales, Humber (1978) noted that 
Entomophthora ignobiZis Hall & Dunn should be used as the 
nomenclaturally va lid name for Entomophthora thaxteriana 
(Pc tch) Hal l f, Bell, a species to which Hall and Bell 
(1963) considered E. ignobiLis to be identical. Empusa 
thaxte!'iana Petch (1938) was proposed for a species mis
ident i fi ed by Thaxter (1888), and which was cha racterized 
as having a zygos po res . The resting spores of E. ignobiUs 
ar e descr i bed by Hall and Dunn (1957) as zygospor es. Hum
be r (1978) considered the reported differences in the ori 
gins of resting spores to be s o ambiguous as to be insigni
ficant, an opinion \vhich i s reinforced here. A later study 
by Remaudiere et al. (1979) used morphological and bio 
chemica l data to demons trat e the synonymy of E. thaxte!'i
ar.a and E. obsaura Hall & Dunn (1957) f= Conidiobo~us ob
saurus (Ha ll & Dunn) Rem. & Keller), which was described 
as producing azygospores. 

In fact, the differences between E. thaxte!'iana , E. 
ignobHis, and E. obsauro had a t.•ays been troublesome for 
diagnosticians. The on l y major described diffe rence be
t~<een E. ignobHis and E. obsaUI'a. is that of zygospores 
ve rsus azygospores, a difference considered here, by Humber 
(1978), and by Remaudiere and Keller (1980 ) to be insigni
ficant. A more consistent and simple approach to th is 
taxonomic problem would have been to accept E. obscura to 
be the correct name by virtue of page priority over E. 
ignobiLis rathe r than to r egard the l atter species as a 
nomen dubium merely because of the described di ffe rence in 
the origins of the resting spores i n these two species 
(Remaudiere et a l. 1979). 
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If there is to be even-handed application of the 
accepted taxonomi c criteria and acknowledgement of t he net 
effect s of rejecting other criteria which have been applied 
in the past. it is now necessary to recognize t he correct 
synonymy of ConidioboLus obscurus to be the fo llowing: 

ConidioboLus obscurus (Hall & Dunn) Remaudiere & 
Keller 1980, Mycotaxon 11, 331. 

- E:ntomophthoro obscura Hall., & Dunn 195 7, Hil
gardia 2?, 162 . 

: E:ntomophaga obscuru (Ha ll & Dunn) Batko 1964, 
Bull. Acad. Po l on. Sci. , Scr. Sci . Bioi. 
12' 404. 

E:ntomophthoro ignobiZis Hall & Dunn 1957, Hil
gardia 2?, 162. 

Entomophthoro pLanchoniana Cornu sens u Thaxter 
1888, ~tern. Boston Soc. Nat. Hist. 4 , 165, 
NON sens u Petch 1938, Trans. Brit. ~tycol. Soc. 
21 ' 34. 

- Empusa thaxteriana Petch 1938, Trans. Brit. 
~ lycol . Soc. 21 , 34. N~1E INVA LID WITHOUT 
LATIN DIAGNOSIS. 

[ =: E:ntomophthoro thaxteriana (Petch) Hall & 
Be ll 1963, J . Insect Pathol. 5, 186. ] 

[: Entomophaga thaxteriana (Petch) Batko 1964 
Bu ll . Acad. Polon., Ser. Sci. Bioi. 12, 
404. J 

CHOOS I NG A CORRECT CLASSIFICAT ION: 

TRIAL BY ANOMALY 

One of the most severe tes t s for a classificat ion 
system is to see h01; well it can handle t he l eas t t ypica l 
species from the group being c l assified. Nithin th e Ento
mophthorales . several seemingly anomalous generi c assign
ments from both th e Batko and Remaudiere c l assifications 
are discussed here. Howeve r , in terms of testing th e real 
capacities of these or any other c lassificat i ons of these 
fungi, confirming the corre l ations of charac ters, or sug
gesting whe re primary taxonomic weights should be placed, 
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the mo s t important fungus ha s not yet been conside red. 
Thi s is an undescribed species found by B~ka zy (1978) in 
Po l and h'hich was , obvious ! )' , not known at the time of t he 
propos ition of the Ba tko class ification , and was not con 
s idered by the Remaudiere classification. 

TI1is fungus affixes gnats (Dipter a: Tendipedidae) by 
rhizoids to wet, decayed wood j us t above a stream surface 
i n a deciduous fores t i n th e Wie lkopo l s ki Nat i onal Park, 
Poland . Its primary spores are s l ender and curved , 45-75 
(82) x 8-1 0 . 5 ~m. snong l y tapered apically and ~<ith a 
flattened, conical papi ll a . lb ese characters almost exact 
! y match those of Erynia aoniaa (TI1ax.) Rem. & 1-lenn., ~<hi ch 
has s l ender curved spores (of a size identical t o Bo}azy ' s 
fungus) with bitunicate wa ll s and s ingle nuclei, borne on 
branched sporophores, and \.;i th C}'Stidia and rh i!oids pre 
sent. Ba£azy ' s fungus i s, however , clea r ly different from 
E. conica s ince it s primary spores have unitunicat e \v-all s , 
contain 4- 10 nuclei, and are borne on s i mp l e sporophores; 
cyst idia are absent. 

The Remaud iere cl ass ification , with i t s primary empha
sis on s pore morphology , would place t hi s spec i es in Erynia 
even though t ha t assignment would be impossible if one ac 
cepts the emended circumscript i on advoca t ed he re (excluding 
StrongweUsea and E. aaroZiniana from t he genus by l imiting 
i t to species with uninuc l ea t e , bitunicat e spores borne on 
branched sporophores and not producing capi l lis pores). The 
Ba~azy f ungus might be rega rded as a species of Cu ZiaiaoZa 
excep t that Ba tko (1974 ) apparently rejec~cd CuZiaiaoZa as 
a heterogeneous mixture of species now rega rded t o be l ong 
t o Entomophthora s . str. or Conidiobolus (Remaudiere a nd 
Ke ller 1980 ; King and Humber 1981). There is no basis for 
i nc luding ~he Bal-azy fungus in ConidioboZus according t o 
t he circumscriptions of t his genus either s tated or i mplied 
by Ba~ko ( 1974), Remaud iere a nd Ke ll er (1980), he re , o r in 
llumber (198lb). It mi ght be assumed that the Poli s h fungus 
could be a llied to E. apiaulata, E. major, and E. papiZZata 
because of their multinucleate unitunicate spores , except 
t ha t the nuclear morphology of the l a tt e r species corre
sponds to that of ConidioboZus species ~<hile that of the 
Po lish fungus r esembles Entomophtho"!'rl and all of its segre
gat es rather t han Conidiobolus (see !-lumber 198 l b). The 
generic sys tem o u~ 1 i ned by Ben-Ze' ev and Kenneth (198la) 
would include th is species in En.tomophthom sensu stricto, 
bu~ the mode of spore discharge in the Bala zy fungus is by 
the ever s ion of th e papilla. 



226 

If, as suggested here, one rej ects spore morphology as 
the primary generic criterion and accepts the restriction 
of Erynia noted above, and places generic value upon the 
karyology of primary spores, the morphology of the sporo
phore, and the mode of spore discharge, the only remaining 
sensibl e di sposi tion for Bal:azy 's fungus is in a new and 
(fo r now] monotypic genus allied to but differing from 
Erynia. It seems reasonable to ass ume that other entomoph
thoralean species may yet be f ound with characters like 
those of the one characterized by Bahzy (1978). 

It is imperative tha t this Polish fungus be fully 
characterized and more ~<idely publicized. This fungus 
seems certain to provoke much us eful discussion of the 
t axonomic criteria which should be accepted for entomoph
thoralean fungi, and of how much weight should be accorded 
to each of these criteria. 

MODERN VIEWS OF ENTOMOPATHOGENIC 

GENERA OF THE ENTOMOPHTHORALES 

This study has examined the major morphological cri
teria used i n entomophthoralean taxonomy, particularly as 
they are app li ed in the generic classification schemes pro
posed by Batko and by Remaudiere and his colleagues. It is 
apparent from all of the above considerations that the 
application of only three characters provides an effective 
separation of species into morphologically and biologically 
homogeneous genera . These characters are the following: 

1 . The number and nature of nuclei in 
the primary spores. 

2. The morphology of the sporophores 
(and the mode of sporogenesis]. 

3. The mode of discharge of primary 
spores. 

Neither the morphology of primary spores, types of 
secondary spore formed, presence or absence of rhizoids, 
presence or absence of cystidia , nor the mode of formation 
of resting spores was found here to be important for de
limiting genera in the Entomophthora les . Each of these 
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characters, however, may have utility as secondary or sup
porting characters which do not in themselves determine the 
limits of genera . Some of these characters are appropriate 
for the circumscription of subgeneric taxa (Ben-Ze'ev and 
Kenneth 198la). 

It is appropriate to summarize the difference among 
the Batko and Remaudier e classifications and that proposed 
pre l iminari ly by Ben-Ze ' ev and Kenneth {198la), and to note 
those adjustments which seem to be necessary to circum
scribe these genera still more accurately according to the 
criteria accepted here. 

ENTOMOPHTHORA Fresenius. Batko's overestimation of 
the importance of rhizoids caused him to split a small and 
natural group of species {~lacLeod et al. 1976; Samson et 
al. 1979) with simple sporophores, campanulate apiculate 
primary spores containing a relative l y small number of nu
clei, and a characteristic mechanism of spore discharge 
among two genera . The application of the mechanism of 
spore discharge as a generic criterion confirms the narrow 
definition of Entomophthora proposed by Remaudiere and Ke l 
l er (1980) despite the de-emphasis here of the value of 
spore morphology. The exceptionally high de gree of morpho
logica l and biological homogeneity of this group of species 
would be manifestly l01;e red if the mode of spore di scharge 
did not exclude both Empusa ca;rooliniana Thaxt er and the 
species found by Ba}azy (1978) and discussed above. Both 
of the s e spec i es have simple sporophores and plurinuclcate 
primar)' spores but are discharged by papillar eversion 
rather than by the "fungal cannon" mechanism of E. muscae . 

MASSOSPORA Peck . Thi s venerable genus which affects 
gregarious cicadas (Homoptera: Cicadidae) was not treated 
in the Batko classification until his phylogenetic treat
ment (Batko 1974) since Massospona represents the only 
genus of the entomogenous Entomophthorales whose validity 
and circumscription (see Soper 1974, 1981) has never been 
questioned. The species of this genus have p l urinucleate 
primary spor es which are not forcibl y discharged f r om the 
simple sporophores lining sma l l cavi ties in the abdomen of 
affected insects. 

TRIPWSPORIUM (Thaxter) Batko, nom . gen. conserv. 
~ Batko (l964b) accepted n1axter ' s (1888) belief t hat 
E. f;roesenii and similar species should be acco rded generic 
s tatus. l11i s small and natural group of species is dis tin-
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guished primari l y by its unique mode of zygospo rogenesis 
and ovoid zygospores with black (or very dar k) epispores . 
Batko (1964b) circumscribed the genus to include species 
whose prima ry spores are quadrinuc leate, borne on simple 
sporophores, and capable of pr oducing capillispores as one 
type of secondary spore. Remaudiere and Keller (1980) ac
cept Batko's circumscription of this genus but they (1) 
r eject the requirement fo r the primary spores to be quadri
nucleatc i n order t o j ust i fy the (contentious) inclusion of 
E. t urbinata Kenneth (1977), and (2) r ep l ace TJ'iplos po:M.WTI 
(Thaxter) Batko with the o lder generic name Neozygi tes Wit
Jac zil (1885). Humber et a l. (198 1) offer several reasons 
why TM.pZospoJ'iUJTI should be conserved agains t t he older and 
nomenclatura ll y correct name Neozygites; this nomenclatural 
issue wi l l be r esolved at the 13th International Botanical 
Congress during the summe r of 1981. 

EIITOMOPHAGA Batko. Th i s genus, based on En tomophthora 
gY"'ylZ~ Fres., \.,.as proposed to include species wtih multi
nucleate spores and simp le sporophores but without: forming 
rhizoids. Its validity has been questioned because of its 
l inkage to the unacceptabl e CuZiaico Za through Butka's 
emphas i s on rhizoids and also because no satisfactory cri
terion has been proposed to distinguish unambiguousl y be
tween any of t hese species and the morpholgoical l y similar 
ConidioboZus. The Jack of thi s criterion seemingly prompt
ed Remaudiere and Keller (1980) to emphasize spore morpho
logy by transferring all species of Entomophaga and those 
of Cul.iai ao la \·Ji th round rathe r than campanulate priamry 
spores to Conidiobo Zus. However, the criterion of nuclear 
morpho l ogy noted above and discussed fu ll y by Humber (J98Jb ) 
readi l y delimits Conidiobo Zus from Ent omopht hora sensu 
strict o and i t s segregate genera, and confirms the validity 
of Entorrr::;phaga for species with multinucleate unitunicate 
primary spores contai ning l arge , readily stainable nuc lei, 
and di scharged by papi llar eve r sion from si mple sporophores. 

ZOOPHTHORA Batko and ERYNIA Nowakowski. Batko (1964b) 
described ZoophthOra, with Ent omophthOra nadicans Brefeld 
(= Entomopht hora sphae~sperma Fresenius) as its t ype , for 
a ll species having uninucleate, bitunicate spores borne on 
branched sporophores and producing rhizoids. This genus 
has been accep ted as a natural and valid grouping . Four 
subgenera were proposed by Batko ( 1966) based on the 
morpho l ogy of sporophores, rhi zoids, and cystidia, and the 
ty pe of secondary spores produced. RemaudiCr e and Henne 
bert (1980) l imited ZOopht hona to species capable of form-
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ing anadhesive seconOary spores at op capillary sporophores 
(sec King and Humber 1981), ~<i th all other Zoophthor>a spe
cies being transferred t o Er>ynia NowakOI<Ski (1881 ). TI>e 
Remaudiil~re classification mollified the sense of Batko's 
grouping to accommodate species with simp le sporophores and 
even mult inucleate unitunicate primary spores so long as 
the spore s hape was similar to that in other Erynia 
speci es . 

For purposes of di scuss in g th e RcmaudiCre class ifica
tion in this paper, it has been necessary to accept th is 
generic separation on at leas t a provis ional bas is. Con
s iderable objection can be raised, as noted above, obout 
the use of capi llary sporophores as a character of generic 
s ign ificance. Thi s issue has been treated in part by Ben
Ze'ev and Kenneth (198la ) and wi l l be di scussed mor e full y 
b)' these authors in a s ubs equent paper. 

A nomencl atura l problem reminiscent of the s imultane 
ous use of Empusa Cohn and Entornophthor>a Fresenius a s t axo
nomical l y distinct genera has been raised by Remaudi erc and 
Hennebert' s use of both Zoophthor>a Batko a nd Er>ynia Nowak
o"ski. In 1881 , No"a kows ki proposed the gen us El'ynia to 
inc l ude Entomophthor>a ovispor>a Nowako"s ki ( 1877 ) and Ento
mophthol'a aurvispor>a Nowakowski ( 1877) , but later rejected 
thi s generic name i.n f avor of Brefe ld ' s ( 1877) usage of 
Entomophthor>a as t a xonomically distinct from Empusa (Nowa k
owski 1882, 1883). At th e t i me of its description, Zooph
thol'a Batko (1964b) included only its type s pec i es , Ento
mophthoro mdiaans Bre feld. Ho""·eve r, the inclus ion i n 
Zoophthom of E. ovispor>a and E. cv.Y'vispor>a (Ba tko 1964d) 
automati call y required th e adop t ion of the earlier name . 
Batko ( 1966) was incorrect in be li evin g tha t Nowakowski ' s 
later di s use of Erynia removed that name from consideration 
i n matters of nomencl atura l priority. 

The ultimate resolution of thi s nomenc latural problem 
with Er>ynia a nd Zooph thor>a depends on the outcome of th e 
debate to es tabli sh a concensus opin ion of whether the Bat 
ko or Remautliere classification, or some modification of 
on e of them shal l be accep ted for the species with bittmi 
cat e, uninuc l eate spores on branched sporophores . lf , on 
the one hand , two gene ra are recognized \.Ji th one based on 
Entomophthora ovispor>a, the type species chosen f or Er>ynia 
by Remaudiere and Hennebert (1980), and t he other on Ento
mophthora :radicans, t here is no nomenc latural problem t o 
resolve. lf , on th e othe r hand, common pract i ce re jects 
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any ge ne ric separation and recogni zes only a single genus 
which includes both E. ovi spora and E. radicans, then 
eith er Eroyni a would have to be adopted as the correct gene
ric name or Zoophthora might be proposed for conservation 
agains t Erynia. 

Jt is unfortunate that such a confusing nomen c latural 
i ssue should arise once more in the Entomophthorales, but 
the three possible resolutions are unambiguous. ~1y person
a l opinion should be clear from this paper: l do not be
lieve that the species origina lly classified by Batko in 
Zoophthora should be split between two genera separa t ed b)' 
characters such as spore morphology and the f ormation of 
capillary spo rophores. As much as i t might prevent some 
amount of further confusion in the literature if Zoophthora 
Batko were conserved against Eroynia Nowakowski , I do not 
believe that such a proposal would be accept ed for incorpo
ration in the lists of nomina aonsePVanda in the Interna
tional Code of Botanical Nomenclatur e . The great pr epon
derance of species proposed as or transferred t o Zoophthora 
have al r eady been t ransferred to Erynia by Remaudiere and 
Hennebert (1980) or her e; the rel a t ive number of speci es 
required to be transferred as a consequence of conse rvation 
of a youn ger name aga inst an older and nomenc l atural l y cor 
rect one appea rs to be one of the major concerns of the 
nomenclatural conunittees whi ch decide these matters. The 
new combinations in Erynia proposed he re are fully justi
fied and nomenclaturally correct whether one accepts the 
t axonomy of Batko (and hi s followers) or or Remaudiere and 
Hennebert for c l assifying the species i n question . 

STRONGIVELLS EA Batko & Weiser emend. Humber. Humber 
(1976) provided an emended generic description and valida
tion of this genus whose spores ar e uninucleate and bituni
cat e but ar e borne on s i mple r ather than branched sporo
phores, and are discharged by papi ll ar eversion. Remau
di ere and Keller (1980) provided no effective r ationale 
for rejecting the importance of s porophore morphology or 
other diverse s uppor t ing data (Humber 1976) in order to 
synonymi ze StY'O"{!WeZZsea with F:r>yni a. There can be l itt l e 
doubt from th e criteria considered here to be s i gnifican t 
at the generic level that St r ongweZZsea must be r ecognized 
as a separate genus . A mo re ext ensive support for this 
opinion is presented by Humber (198la) . 
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CULICICOLA Nieuwland. This genus is nomenc l aturally 
superfluous since its t ype species, Entomophtho~a auLicis 
(Braun) Fres., belongs in Entomophthora sensu stricto 
(Remaudi~re and Keller 1980; King and Humber 1981) . The 
species included in thi s genus by Batko (1964c- d) ar e now 
dispersed to Entomophthora s.str . or Coni diobolus Brefeld 
by Remaudi~rc and Kell er, although some questi on remains 
whether the conidioboloid species producing rhizoids --
E. apiculata , E. nrzjo~ . and E. papillata (which wa s not 
classified by Batko, l964d, but clearly belonged in this 
group) -- should be in Conidiobohw or in a closely allied 
but different genus. Ba tko's inclusion in Cu.Licicola of 
E. vi~lenta (= c . thromboides ; see Latge et al. 1980) wa s 
based on the erroneous description of thi s species as pro
ducing rhizoids {Humber e t al. 1977). 

Batko regarded this as the most tentative of his pro
posed segregate genera, and he later apparently rejected 
CuZiaicoZa in his extended justification of his taxonomic 
ideas and discussion of phy logeny in the Entomoph thorales 
(Batko 1974). Culicicola has been the most objectionable 
of hi s genera for other studients of these fungi. 

CON!D lOBOLUS Brefeld . Even though Batko and Weiser 
(1965 ) note that res ting spores of ConidioboLus are not 
budded off to the side as in a l l other gene ra considered i n 
the Batko classi fication, they again cited the wide l y used 
but untenable "criterion11 which supposes ConidioboZus spe
cies to be basically saprobes while those of the other 
genera treated were entomopathogenic. Remaudiere and Ke l 
ler (1980) regard the lack of a suitable criterion to de
limit Conidiobolus from morphologically simi l ar species put 
in Culicicola and Entomophaga by Batko (l964b-d), with 
round to pyrifo rm , multinucl eate primary spores and simp l e 
spores, to just ify their inc lusion in a broadly redefined 
Conidiobolus . 

As indicated here, however, nuclear cytology does pro
vide the criterion sought to delimit Conidiobolus species 
from those of Entomophthora and its segregates (Humber 
198lb). Some of the species transferred to ConidioboLus 
from Entomophtho~a sensu l ato trul y are species of Conidia
bolus; these include E. vi~lenta (= C. thromboides; Latge 
et al . 1980), C. obscu~s . and poss ibly C. apiculatus, C. 
m?.jo~. and C. papiHatus (although these l ast three species 
may be long in a separate genus allied to ConidioboLus due 
to marked differences i n the s tructure of the sporophore 
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with the pres ence of rhizoi ds as a supporting charac t er). 
Oth e r species -- e . g., E. gPylli , E. batkoi , and E. gi gan
tea Kel l e r -- have nuclei whose morpho logy indicates their 
c lose r affinit ies to EntomophthoPa th an to Conidiobolus 
(Humber 198 l b). 

TABAN0.'1YCES Couch , Andreeva, Laird, & Nolan. This 
lit t l e known genus (Couch e t a l . 1979) was desc r ibed for 
the pecu li ar mode of germi nation and spore formation f rom 
ent omophthora l ean res ting spores found in l arvae of tabanicl 
flie s in t he Soviet Union . The th ick-wal l ed, co l or l ess, 
ovoid r esting spores of th e t ype species, T. milkoi (Dudk a 
& Koval) Couch r, a l., were origina ll y described as Coelomo
myces milkoi Dudka f, Kova l . Duri n g the ger mina tion of th e 
spores, t.he sing l e nuc l e us unde rgoes two (me iot ic?) divi 
sions., and a short, thick, quadr i nuclea t e sporophore f orms. 
This hypha becomes septate, and each uninucleate ce ll pro 
duces and discharges a la teral pr imary s pore "''hich is , i n 
turn , capable of producing a secondary spore on a short 
capi ll a r y sporophore (Couch et a l. 1979). These e vents and 
structures are essentia l l y i dent ical to those descr ibed fo r 
th e germina t ion of resting spores in the nematophagous 
genus MePistacPum Dr echs l er (Dav idson and Barron 1973). 
The nuclei illus tra t ed b)' Couch e t al. (19 79) are r e l a t ive
ly sma ll and have a prominent centra l nuc leolus ; this t ype 
of nuc l eus r esemb l es tha t of Conidiobolus (Humber 198 l b) 
a nd MePistacPUm (Humber, unpub l ished). 

Remaudiere and Ke ll er ( 1980) do not mention Tabano
myces , but this genus cannot be easi l y p l aced i n an y en tomo 
genous ge nus i n c luded in the Batko or Remaudiere c l assifi
cations . The remarkable similari t y of Tabanomyces and 
Meristacrwn indicates th a t these genera are synonymous and 
that T. milkoi must be recognized as a heretofore unkno .... ·n 
entomopathogeni c species of Meristacrum* . 

TAR J CHIU~I Cohn . This genus was c reated for those s pe 
cies of th e Entomophthora les known on l y by the i r res t ing 
spo r es (see ~lacLeod a nd ~lull er-Kogler 1970) . Neither the 

MERISTACRUM 11ILKOI (Dudka & Koval) Humbe r , comb . nov., 
basionym : CoeZomormjces milkoi Dudka & Kova l in Dudka , 
Kova l & Andreeva, 1973, llovitates Systematicae Plant
aPUm non VasculaPium 10 , 88- 91. SYNONYH : Tabanorrr;~ces 
milkoi (Dudka & Koval) Couch, Andreeva, La i r d & No lan, 
1979 , Proc . Nat !. Acad. Sci. (USA ) 76 , 2299-2302 . 
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Batko nor Remaud iere classifications fu ll y accept thi s 
genus , but prope rly r ega rd its members as having s till un 
de termined affinities. It can be assumed th at Ta~ichium 
species may be connected to a species producing primary 
spores and, thus , pl aced i n th e appropriate modern genera. 
A taxonomi c sys tem which accepts a narrow sense of En t o
mophthor>a and a number of other entomopathogenic segr egate 
genera must also acc ept Tar ichium as the correct provi sion
al gener ic name for the speci es i nvolved rather than the 
name Entomopht hora !Tarichi wn) as wa s suggested (without 
any fo rma l nomenc l atural sta tus as a subgenus of En.tomoph
thoro.) by Hacleod and ~lull er- Kog l er (1970) . 

Conc ludin g Re marks on Generic Classifications 

Despite it s manifes t shortcomings, the classificat ion 
proposed by Batko (1 964a- e , 1966 ; Batko and Weiser 1965) 
forms the bas i s fo r al l other contemporary approaches to 
a generic c lass ificat i on for the Entomophthorales. This 
classification i s di scussed in depth (a! though not s ubst an 
tia lly amplified) i n the first attempt to outline the 
course of evolution in the Entomophthorales (Bat ko 1974). 
The Remaudiere classification attempt ed to eliminat e the 
f l a\oJS which Remaudi C: re and hi s colleagues per ceived t o pre
vent the gener a l acceptance of the Batko classification. A 
generic arrangement more s imilar to that proposed by Batko 
t han by Remaudiere, Hennebert J and Ke ller emerges here i n 
view of the acceptance of primary spor e karyology , spo ro 
phore morphology, and the mode of primary spor e d; schar ge 
as t he three characters best suited for delimiting genera. 
Ben-Ze'cv and Kenneth ( i 98 l a, 198lb , and other papers i n 
preparation ) al so accept the karyo l ogy of pr imary spores 
and morphol ogy of sporophores a s character s with generic 
impor t anceJ but do not recogni ze the mechani sm of spore 
discharge to be taxonomicall y significant. 

No fo rmal proposal of yet another new generi c cl ass i
fication seems appropria t e a t t hi s time. This s tudy has 
sough t on l y t o evaluate the char acter s and cr i teria which 
have been or might be used to construct generic c l assifi
cations of the Entomoph thorales . I have extended the con
c lusions of this study regarding appropriate generic cri
teria t o the existing cl ass i fication schemes i n order to 
s hoh' thei r net effect s and to s timulate further discussion 
and debate . 
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Each attempt to propose a new generic c l assificat.ion 
for the Entomophthora l es has suffered from the effect s of 
one or more faultily circums cribed genera and from the l ess 
obvious effect s of incompl eteness. It is clear from the 
still incomplete catalogue of species described as or at
t r i butab l e t o Entomophthom (sensu lata) (~lacLeod 1963; 
Mac Leod and Miill er- Kogler 1970, 1973; ~la cLeod et al. 1976), 
that the availabl e information abo ut a di s t ress ing m.unber 
of spec ies is i nadequat e to a l l ow a rel iab le c l assifi cation 
in the narrowly defined gene ra comprising the contemporary 
classification schemes. I mus t a l so be noted that all of 
these latter-day efforts t o r eclassify the En t omoph thora l es 
have concentrated a lmost exclus ively upon the entomopatho
geni c gener a. Several morphological l y diverse genera are 
known only as saprobes or pathogens of f ern gametophyt es, 
desmide a l gae , tardigrades , and nematodes; at l eas t three 
speci es of th is order are a l so known to affect humans and 
other vertebrates (King 1979). These f un gi ar e no l ess 
valid members of the Entomophthorales than those species 
attacking insects; it is i nappropriate t o argue about the 
choice of cri ter ia used to define genera or about the cor 
rectness of one or another c l as s ification of t he Entomoph
thorales without taking these non-entomogenous genera in t o 
full account. 

Despi t e these impediments to the propos ition of a com
prehensive generic scheme, however , I be lieve that most 
concerned part ies now agree t hat fol l owing a per iod of fur
ther discuss ion of taxonomi c criteria ~ it wi ll be poss i bl e 
to propose a gener a lly accept able , realis tic, and phy l a
genet ically based c l assification for the Entomophthora l es 
in which each genus wil l have a un iformly hi gh degree of 
morphologica l and biological homo geneity . Despite the 
obvious difficulties in proposing s uch a comprehens ive 
scheme, some comfort s hould be found in the thought that IF 
the generic s cheme which i s yet to emerge is accurate~ then 
no furth er major adjus tment s of gener i c circums cript ions 
should be necessary . As new taxa are found and described, 
and as older taxa being held in abeyance become better 
known, they wil l be classified in th e existing s tabl e gene
ric s tructure or seen to differ in enough significant char
acters to warrant th e erection of ne\oo' genera. 
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SUMMARY 

Hymenodta.U:e a.ca.nthophyoa-ta. nov. sp. with acanthophysa te hy
phae and Hymenocha.U:e ho.ueJW.tev.i.-i. nov .sp. with pseudoacantho
physes are desc r ibed. The author compares these African spe
cies with the onl y two known species with pinnatifid-tipped 
hyph idia in their hymenium: H. d-i.g.U:Ma. Burt and H. p-i.>tJta-t-i.
Q~da Burt. The later has been found again: descriptions of a 
non s tratos e s pecimen from Africa and of a two-layered spe
cimen from Guadalupe are given . An abstract in English i nclu
ding a de tailed key t o species is g iven in the end of the pa
per. 

INTRODUCTION 

Dans le cadre d'une e tude des specimens du genre H~neno 
chaete rCcol t es principa l ement en Afrique par J. BOlDIN d'un e 
part et G. GILLE S d'autre part, nous avons decrit precedem
ment une espEke, H . .6pa.thu.1a.ta, r emarquable par ses spinules 
~ somme t spatule (LEGER , 1980) ains i que deux especes, H . .6e
pMa.b<..e-i.6 e t H. ~pa.go (LEGER , 1981 ) a spinules pourvues de 
diverticules. 

Le present travail a trait aux esp ikes dont 1 'hym€nium 
possede des e l ements ster iles orne s de digi tations . Jusqu' i ci 
deux especes presentent ce caractere: H. p~n~6ida Burt e t 
H. d-i.g.U:Ma. Burt . H. p-i.nna-t-i.6-i.da. a ete r e trouve en Republique 
Centrafricaine, au Gabon et a la Guadeloupe. Une descr iption 
comp l e te es t donnee qui fait apparaitre notamment que cette 
es pece peut etre bistrat ifi€e. A t itr e compara t if , 1 ' €tud e de 
H. d-i.g.ua.ta. es t r ep ris e et comp l e tee a partir du type de BURT . 
Enfin, deux especes sont d€c r i tes : H. ac.a.nthophy.6a..ta. nov. s p. 
3 hypheS acanthophysoideS et 11. ha.ueJW.tev-i.-i. "'">V. Sp • a element S 
hymeniens de type pseudoacanthophyses . 
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HYMENOCHAETE P! NNA T! F!VA Burt 

Ann. Missou r i Bot . Gard. 5 : 355. 19 18 

Bas idi ome r esupine, e t a l e , ad herent, mince , 60- 150-
(200) ~m , en pe tites t aches plus ou mains conf luentes , brun 
jaunatr e (Munsell IOYR 5/4 ou encore Saccardo's umber selon 
Ridgway) puis bru n rouil l e (Munsell 5YR 4/6) quand il s ' e t a
l e plus largement, a marge fibril l euse app liquee , 0,5 mm, 
chamo i s (Munsell IOYR 7/8). 

Cortex (Cx , fig.!) epais de 5 a 15 pm, somb r e, forme 
d 'un enchevet r ement serr e d 'hyphes brun-rouge fence, plus ou 
mai ns cimentees e t CO llaps ees , X 2- 2,5-(3) pm, a paroi ep
aisse. 

Con texte (C, fi g .!) assez lache , 50 a 100 pm d' epai s 
seur, dimit ique. Hyphes genera tr ices hyalines, x 1, 5- 2 pm, 
a paroi mince , ramifiees e t c l oisonnees. Hyphes sque letti
ques brun-j aunitre , X 2-2,5 pm, 3 paro i epaisse , non cloi
sonnees , excep t ionnell emen t r ami fiees . 

Spinules brun fence, la plupart 15-30 x 3 , 5-5 pm, 
non emergentes; certaines , plus r ares, mesurent 40- 50 x 6-
7 pm e t emergent jusqu'a 20 pm. Tou tes ces spinules nais
sent d 'une couche sou s -hym~nia l e sombr e . 

Hymenium (H, fi g .!) de 15 a 20 pm; rares basidioles 
et tres ra r es basides mOre s , 15 x 3 pm, it 4 s t €rigmates de 
3 pm. Dendrophyses jaunes tres abondantes, l ongues de 12 
a 22 pm e t de diametre variant de 2 a 6 pm, a nombr euses 
ramif ications tres etr oites (0,25 pm) en petites t ouffes 
te rmina les pou r l a plupart. Tres rares hyphes paraphysoides 
g r e l es gr i mpant l e long de cer t a ines grandes spinules . As sez 
nombreuses masses c r is ta l lines volumineuses (souvent de 10-
20 X 10 pm) a la base de l'hymenium. 

Sous-hymenium (sH , f ig.!) forman t une zone somb r e de 
20 pm environ, d'aspect identique au cortex, constituee d' 
hyphes plus ou ma ins cimentees e t collapse.es, x 2- 3 Jlm, a 
paroi ~paisse . 

Spores (sur sporee) cyl indriques e troites, tres legere
ment deprimees , 3,8- 4 , 5- (5) x 1,6-2 pm, hyalines, uninucl eees 
(Gi emsa ), non amyl oides, blanches en masse. 

Description effectuee ~ partir de l a r ~colt e LY 5584 , La Ma
boke , Republique Centrafricaine , 31 mars 1965 , l eg . J. Boi
din (Herb. Bo i din) . 

AUTRES RECOLTES : 
LY 5931 sur CaAapa p40~eha, La Haboke , Republique Cent ra

f ricaine , 16 septembr e 1967, leg . J. Boidin. 



Figure I H y menochaete pinnatifida Burt 
(LYS584) 
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LY 6041 s ur s upport i nd €t e rmine, Boubaki t i , R€publique 
Centraf r ica ine , 27 septembre 1967 , l eg. J. Bo i din . 

LY 9260 s ur s upport i nd€ t e rmin€ , Librevil l e , Gabon, 20 
novembre 1978, l eg. G. Gil l es . 

ESPECES DE REFERENCES EXAMINEES 
H. pin.na..t.i..6i da. Bur t, New Smyrna, Florida, j anuar y 1897 , 

C. G. Ll oyd 2139 (Type) e t 2140 . (FH) . 
H. p.i.nruU:.i.6-i.da. Bur t, ad ligna emoJLtua a11g.io6pe1tmae. .in 

pall.oe.c..<.o. AWLe.(.{.a. , Algiers, 17 sep t ember 1971, l eg. M.T. 
Dunn , det. A. L. Welden (Fung-i Lu.do v.ic..<.o.n.i ex hVtba!Uo Tula
ne 7655 ) . LY 6723 . 

LE CAS PARTI CULIER DE LA RECOLTE LY 809 1 : 
Ce spec imen, trouve par J. BOIDIN l e 29 sep t embre 1976 a 

l a Guad e l oupe se presente comme un H. p.inruU:.i.6i.da. bi s t ra 
t if i e (fig . 2) . 
Tout se passe comme s i un deuxieme basidiome comple t avec 
un cor tex Cx 2 , un contex t e C2 , une zone sous-hym€niale sH2 
e t un hym€nium H2 (pratiquement s t erile) e ta i t ne d'un ba
s idiome pr ikedent cons titue (cormne dec r ic pour LY 55 84 ) d ' 
un hym€n i um HI , d 'un sous -hym€nium s HI, d' un contex t e Cl e t 
d 'un cor t ex basa l Cx l. Dans l e dessin de l a f i gure 2, l a ba
se du champignon - c ' es t-8-dire l e cor t ex Cxl ain s i qu e l es 
4/5 du contex t e Cl - n' es t pas representee . Le bas i di ome a 
une epa isseur t otale de 150 ~ 230 pm dont 100 pm pour l e 
contexte Cl (alor s que l e contex t e C2 n' a qu 'une qui nza i ne 
de ~m d' epaisseur). 

DISCUSSI ON : 
Les spec imens afri cains presentent une tres bonne concor

dance avec l e t ype d' H. pinnati6ida Burt exami ne ainsi qu' 
avec l a reco lte americaine LY 6723 determ i n€e par A.L. WE L
DEN . Cependant, deux remarques s ' i mposent : 

- L' assez grand e variab il i t € de coul eur des basid i omes , 
non seulement d' une recolte a l 'au tre mais auss i a l ' i nt e 
ri eur d' une meme rCco lte . Nous dis t i nguons tro i s groupes 
seton l a couleur : gr i s ros3 t re ( light c in namon drab , vers 2 , 5 
YR 6/2) pour LY 9260 e t pour l e cen tre de que lques taches de 
LY 6723 ; brun r ougeat r e (r eddi sh br own, vers 5YR 5/3 a 4/4 
au 4/6) pour LY 6041 , LY 8091, LY 6723 p!to p<VL.te et LY 5584 
p!to pa.ftte ; br un jaunat r e (ye llowish brown, ve r s IOYR 5/4) 
pour LY 5584 p!to pa.!tte (pe t i t es t aches t res jeunes) e t LY 
593 1. Ce tt e couleu r va r i abl e s ' explique au moi ns en par tie 
par l e d€veloppement relatif de l ' hymenium: a insi , l es taches 
de LY 6723 oU l 'hymeni um est b i en deve l oppe e t f ertile sont 
gri s ros3 tre a lor s que les t aches brun rougeatre ne presen-



Figure 2 : pa rtie supe ri e ur e d ' H ymeno
c hae t e p inn ati fi da Burt < L Y 8091 l 

2:~ 
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-tent qu' un hymeni um faibl emen t deve l opp€, pratiquement s t e
ri le e t const itu€ presque exc lusivement de dendrophyses. De 
meme LY 9260 , dent l'hym€nium fertile es t bien developpe es t 
uni form€ment gr is rosatre . La marge, chamo i s a r oui ll €, a 
pr esque touj our s une couleur plus vive que l e r es te de l ' hy
menium. 

- Concernant la s tratification, l' examen de la r €co lte 
LY 809 1 conduit inconte stablement a H. p.i.nna.ti.6.i.da. Burt. 
Cette bis tratifica tion n' a jamai s ete s igna l €e ni par E.A. 
BURT, n i ult €rieur ement lors d' au tres r€coltes. 

En r esume, H. p~nn~6~da Burt es t une espece bien carac
t €r is€e pa r ses dendrophyses (B nombreuses et fines ramif i
cations)issues d 'une zone sous - hym€niale sombr e , par un 
cont exte dimitique assez tache et un cor t ex basa l somb r e. La 
coul eur de l'hymenium peu t varier de fa~on sens ible su ivant 
I ' e tat de ma turit e t andis que la marge es t toujours de coo
plus v i ve . 
L'ai r e de di s persion de H. pim'ld-ti.6.i.da s ' ~ t end non seul ement 
a L' Afr ique mais ega l ement 3 la Guade loupe dont le specimen 
montre un ca r ac t e r e jamais obser ve jusqu'ici pour ce tt e espe
ce: une bistratification nette. 11 se rait i nter essant de r e
chercher aux Etats- Uni s no t ammen t , une presence eventue lle 
de s tratif ication lo r s de futures r eco ltes. 

HYMENOCHAETE VIGITATA Burt 

Ann . Missouri Bo t . Ga rd. 5 : 347 . 19 18 

Basidiome r esupine , lar gemen t e ta le , adh e r ent, epa is 
de 700 B BOO pm, brun havane (Brussels brown h antique bro
wn, 7,5YR 4/4 a 5/6), a surfac e granul ee-tuberculee, B ma r ge 
t r es mince, evanescence , conco lore. 

Cortex (Cx l, f i g . 4) d 'une quinzaine de prn, fo rme d'un 
enc heve tr ement serre e t brun r ouge sombre d 'hyphes de 2,5- 3 
pm de diametr e , plus au ma ins c i men t ees e t col l apsees , a pa
r o i epaisse . 
Ce cor t ex se prolonge par un feu trage assez tache constituant 
le r evetemen t pileique (tomentum T) , d' environ 40 pm d ' epais 
seur. 

Contexte (fig. 3 et 4) stratifie, compose d 'une alte r 
na nce d 'une quinzaine de couches sombres avec un nombre ega l 
de couches plus c l ai r es . Les couches sombres (appelees Cx2 a 
Cx8 e t dont seu l es Cx7 e t Cx8 sont represenc ees su r l a figure 
3) ont une t eint e brun rouge fon cC e t presentent une consti
tution identique a celle du cortex basal Cxl. Les couches 
pl u s clai r es ont une double constitution: d'une part, l es 
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Figure 3 : partie supe n eure d ' 

Hyme noc ha e t e digitata Burt (Type) 
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Figure 4: d · Hymenochaete 
digitata Burt (Type) 

hym€niums ant€ r ieu r s (nommes Hl a H7 ct dont seuls Hl ,H7, H8 
sont r epresentes su r l es f igures 3 e t 4) sont bruns, formes 
d ' un e dense pa l issade d 'hyphes de 2- 3 pm de diam~tre , ~ pa
roi Epaiss ie , a ar t ic l es r ela t i vemen t cour ts (7 a 10 pm), tres 
col lapsees , auxquelles se melen t des dendrophyses a pa r oi 
Epaissie , enri e r ement jaunacr es . D' autre part, au dessus de 
chaqu e hym€nium, des zones tres claires son t form€es d' un 
enc heve tr emen t tres tac he d ' hyphes c loi sonn€es et r amif i€es , 
de 2- 3 ~m de d i ametr e , a pa r o i mince et d'hyphes non clo i 
sonn€es , 2-3 pm de diame t re, a pa r o i epaiss ie (dimi ti sme) . 
A l a base de chaque hym€nium, de nombr euses masses cristal
lines plus ou mains volumineuses. 

Sp i nules nees pour l a plupart des couches tres som
bres ; el l es son t de deux t ypes: tres nombreuses pe ti tes 
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spinules 20- 30 x 2-3 ~m, non emergentes et grandes spinules 
50- 75 x 6-7 pm, mains abondan t es e t emergentes j usqu' a 40 )liD· 

Hymenium (H8, fig . J) de 25 ~m environ; quelques basi
dioles ma is basides ex tremement rares (non vu es par BURT) , 
13 X 2 , 5- 3 )liD, a 4 petits s t e rigma t es de 1, 5 )l iD · L' essentiel 
es t cons t itue par des sor t es de pseudoacan thophyses nombreu 
ses: ce sont des element s hau t s de 12 a 17 pm, a base r eo
f l ee (3 ,5-4, 5 )liD) hyaline e t a paroi mince, t andi s qu e l' ex
tremit e re trecie , jaunBtre et a paroi epa is se port e de nom
breuses ramifica t ions en tau s sens . Ce rta ines son t cependan t 
deja entie r eme n t jaunBtres et a pa roi epaissie comme celles 
des hyme niums anter i eurs. 

Spores non observees . 

Descript ion d'apres l e type de H. ~gitata Burt, El Boquete , 
Chi r iqui, Panama, W.R. Maxon, 5559. (FH). 

DISCUSSION : 
L' e tud e du type de BURT a permis d 'apporter quelques pr e

cisions sur cett e espece qui n'a pas fait l'obj et, depuis l e 
t ravail orig ine l, d ' e tud e de taill ee. Le point l e plu s inte
ressant, outre l a presence non e nc ore signalee d'un tome ntum 
e t la constitu t i on precise des diff€ren t es couc he s de s trati
fication , es t sans doute !'aspec t deta ill e des pseudoacantho
physes qui n'avaient e t e qu e s uperf iciel l ement dec r i t es par 
BURT . 

HYMENOCHAETE ACANTHOPHYSATA Lege r nov .sp . 

Ba.<~.ui<.oma ILUup.i.ruLtwn, .e.a..te j aceYLI> , adheJ<.eYLI>, .tenue, ob~cWLe 
b1Lw111ewn , mag.U. .i.n rned.i.o pJtop.te/l. p!U.L.i.l1tlm gweo.fum; ambUu 
ex IW.b.i.g.i.no~o 6u.ivo , mMg.i.ne angM.t.i.<l~-<ino , <Ltbo; .tll.ama b.i.
<ltlr.ILto., d.i.m.i..t.i.ca , hqp/0, genW.i.c.i.bU6 hyaLi.YI.u., .tu.n.i.ca .tenu-i., 
x 2-3 )1111, 11.amo~.U. 6.i.bu.ta.t.U.que, ex hyp/0, ~keJ.e.tlic.i.o e 6£a.
v.U. biW.nnw, .tu.n.i.ca CltM~a, x 2- 3 fU"• neque ILamO<I.U. 11eque 
~ep;t:o.,t_W coM:tal'l.te; colt.t.i.ce l'lllllo ; ~p.i.Yu.W.o fvum11e.i..l , ampt.u., 
40-70 x 7-8,5 p.n•, u.~>que ad 35 J11ll emeJ<.gen.t.i.btU> ; hyp/0, paJta
phff<IO.i.dw g~~.aue.tbu.~., x 1-1, 5 )1111, qua.<~ dam ~p.i.~ c.i.ltcum
dan.t.i.bu.~.; bM.i.d.UJ.. ito.M.M<m.i.6, 1 2 X 3 )1111 , 4 <l.te!Ugrna.ti.b 3 )1111 
lo11g.U. ; petunu.U.u. hqp/0, acar<.thophq<~a.i.dw, .tu.n.i.ca CltM~a, 
x 2-2,5 J.Ull• •1011 vel. v.i.x emeJ<.gen.t.i.btU>; p<W~-<in Cllff'->~ .i.n
te/l. hyrnen.i.wn pJtauen.ti.btU>; <I pow cqi..i.nd!ta.t.U., i.ev.i.teJL de
piLU~.U. , 4-4 , 5- ( 5 I x 1 , 5- 1 , 8 )1111, hflaLi.YI.u., un.i.nuclea.ti.6, 
luw.d amfflo.i.rlw , .i.n mM'-> a ai.b.U. . 

Holotf!pu.l> :Lyon (LY) , l eg. J. Boidin n• LY 77 4 1. 111 ~ub~.tll.a
:tD .i.ncognLto , Makokou, Gabon. 
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Ethymologie : es p~ce ainsi nomm~e du fait qu' elle possede 
de nomb r euses hyphes aca nthophysoides (acanthophyses d£ifi
nie s par A. PILAT en 1926). 

DES CRIPTION DU TYPE : 
Basidiome r esupine, l argement e t a l e, adherent, mince, 

125 a 200 pm, brun sombre (5YR 4/2, 6u.Ug.Uteu.6 de Saccardo) 
puis plus gr isi tre au centre par la pruine (5YR 5/2 , benzo 
brown R. A 2,5YR 5/2, c innamon drab R.). Bordure fa uv e rouil
le (7,5YR 5 a 6/6, ver s an t i que b r own R.). Mar ge tres e troi
te, fib r illeuse, tres appliquee , blanche. 

Contexte (fig.5) bistratifie, dimit ique . Hyphes gene
ra trices hyalines, a paroi mince, 2- 3 pm de diametre, rami
fi €es e t cloisonnees. Hyphes s quelettiques brun jaunitre, 3 
paroi epaisse , 2-3 ~m de diametre, ni ramifi€es ni clo i son
nees. 
A l a base du champignon (pas de cortex), l e contexte es t en
cheve t re peu somb r e (30-50 ~m) puis passe a une zone sous
hymeniale plus obscu r e (8-15 ~m) ou l es hyphes sont plus 
f ermement encheve trees e t plus ou ma ins c imentees . Enfin , 
l es hyphes se r ed r essent pou r donner l'hymenium supe r ieur. 

Spinules brunes, massives , a ext r emi t e peu pointue 
mais assez souven t muc r onee , 40- 70 x 7-8,5 ~' ~mergentes 
jusqu'a 35 pm. Des hyphes paraphysoides gr eles (1 -1, 5 pm) 
peuvent l es entourer. 

Hymen ium: l'ancien, colla pse, comp r end des basidioles 
fr i pees, longues de 6-10 ~m, des spinules et des elements 
acanthophysoides brun jaunatre . Ces e l emen t s naissen t de la 
zone sous - hymenia le sombre. L 'hymenium superieur est forme de 
basidio l es de 6 3 10 (15) pm de haut, de spinules, de tr~s 
r a r es basides 12 x 3 ~m, a 4 s t erigmates de 3 pm et surtout 
d ' abondantes hyphes acanthophyso ides a paroi epaissie, de 2 a 
2,5 pm de diametre, non ou peu emergentes (10 pm). Ces sortes 
d'acanthophyses ~ paroi mince lorsqu' e lles son t jeunes, nais
sent d'hyphes sque l et tiques ou generat r ices. Localement, des 
masses cristallines se r encontrent au niveau de l'hym€nium. 

Spores (sur sporee) cylindr iques, l egerement d€pr i mees, 
4-4 , 5-(5) x 1, 5- 1, 8 pm, hyalines, uninucl€€es (Giemsa), non 
amylo ides, blanches en masse . 

Sur suppor t ind€termine , Makokou, Gabon, 5 mai 1976 , leg. J. 
Boidin . Holotype : LY 774 1 (Her b. Boidin). 

AUTRES RECOLTES : 
CO t e d'Ivoi r e : LY 7053, sur s upport ind€t er mine, Abidjan, 

5 novembre 1972, l eg. G. Gilles . 
Gabon : Makokou (leg . J , Boidin), sur suppor t ind €termin e 

LY 7734 , 4 mai 1976; LY 7750 et LY 7755 , 5 mai 1976 ; sur 
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Figure 5 : Hymenochaete acanthophysata 
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Kl~nedoxa gabonen6~ : LY 7759, 7 mai 1976; sur Ancio~o
phyllum ¢p. : LY 7830, 13 ma i 1976. 

Gabon : Libreville (leg. G. Gilles), s ur support indCter
mine: LY 9114, 12 janvier 1979; LY 915 1, 4 fev r ier 1979; LY 
9198, 4 mar s 1979; LY 9215, 12 mars 1979; LY 9258, 26 novem
bre 1978; LY 9261, 10 novembre 1978; LY 9273, 8 avr i l 1979; 
LY 9298, 22 avril 1979; LY 9310 , 28 avr il 1979 et LY 9417, 
4 juin 1979. 

DISCUSSION : 
Ces nombreuses recoltes permettent de mieux cerner les 

caracteres de H. acanthophy~ata, a travers l es variations de 
la cou l eur de l 'hymenium et surtout de la stra t ification ou 
non de s echanti llons : 

Couleur de l 'hymenium: l 'abondance des hyphes acantho
physoides, lor sque l'hymenium n'est que t res peu ou pas fer
tile, provoque un ne t assomb r issement de la couleur. Ainsi, 
LY 7053, LY 7830 et LY 9417 par exemp le qui son t a peu pr es 
steriles ont une couleur brun r ougeat r e fonce (5YR 4/3 a 3/3 
et meme 2,5YR 2/4 pour LY 9298); ce tte couleur est renforcee 
par un aspect veloute souvent tre s ma rque. Lorsque l'hyme nium 
est bien developpe par contre, la couleur est plus pale: soit 
plus grisatre (2,5YR 5/2 a 4/2 , nava l brown R. pour LY 9261 
par exemple) soit plus jaun3tre (7,5YR 5 a 6/4, wood brown 
R. pour LY 7755) . Une meme recolte montre assez souvent une 
telle variation de couleur: par exemple , LY 7750 est tantOt 
chocolat (5YR 3/4) et veloute , tantot gris rosatre (5YR 5/2, 
benzo brown R. ) et aride. De fa~on similaire, LY 77 55 (ainsi 
que 7759) off re un tres bel exemple: le centre est en effe t 
gris lege rement rose (5YR 6/2) alo r s que l e re s te de la sur
face est bai ferrugineux (5YR 4/ 6). 

Stratification: sur un total de 17 recoltes, seules 5 
pr esentent une stratification : LY 7734, LY 9258 et LY 774 1 
(type) sont bistratifi~s . LY 9273 a quelques strates mais 
seul LY 7750 (dont l'epaisseur atteint 700 ~m) montre 6 a 
hym€niums successifs. Tous les autres s pecimens (epais de 30 
a 100 ~m) n'offrent aucune stra t ification. Le basidiome a 
dans ce cas une structure plus simple: a la base, un mince 
contexte assez sombre (15-20 pm) fo rme d 'hyphes e nchevetr€es 
en tous sens donne naissance 8 un contexte vertical dont l es 
hyphes se t erminent presque toutes en €1€ments acanthophy
soides; ceux- ci, comme les spinules, sont r€partis dans tou
t e l'epaisseur du basidiome. Qu ' il s ' agisse de sp~cimens 
stratifies ou non, la plupart des recoltes sont presque ou 
t otalement steriles: plusieurs sporees n'ont pu etre obte
nues et les autres n'on t que peu de spores. 

En conclusion, H. QCa~ophy~ata nov.sp. est une espece 
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s trati f i ee ou non, dent l e basidiome €tal e - adherent est de 
couleur brun f e nce, parfois velout e , 3 1'€tat subst€r i l e et 
plus g ri sa t re et ar i de lor sque l'hym€nium est norma l ement 
constitue ( l es bas ides e t an t de t oute fac;;.on tres di spersees) . 
La pr e sence de nombreuses hyphes acanthophysoides es t san s 
con t este l e point l e plu s rema rquable avec l es s pinu l es tra
pues et massives . 

fiYMENOCfiAETE f/AUERSLEV11 Lege r nov. sp. 

&1.6.i.d.i.oma. Jteoup.i.na-tum , p1Wl1um .te.Jt!U.6o.i.mum, e .f..u..teo oc.lvta.c.eo , 
de.i.n pau.to c.JtMo.i.uo , c..i.J1namomeum , 6JtuOMo<lum, £.o.xe ad oub.i.
c.u.fum e ba.d.i.o 6e/1Jl.U.g.i.l1oown a.dl1£Ltum ; amb.i..tu .i.l1de.teltm.i.na.to , 
concolOJte; .tJtama £.o.xe .i.l1.teltm.i.x.ta. , ex hlfpiU.O bJtwme.i.o, .tul1.i.ca. 
.i.nc.JtMM.ta., x 4-5- (6 ) )Jl'l. <1ep.ta.t.i.o Jtamo<~.i.oque co110.ta.11.te, a.t
que ex h!JPIU.O ltlfaLUU.O, .tuJ1.i.c.a .tel'lU.i., x 2- 3 )JIYl, oep.ta.t.i.o 
Jta.moo.i.oque; colt.t.i.c.e nullo ; c.Jtljo.tali.i.o peltmu .. e..t..i.o ad e.t .i.l1.teJt 
ltypha.o ; op.i.l'l!d.i.o bJtUnne.i.o, ac.u.t.i.o, tong.i.o a"guo.t.i.oque, 90-
170- (190) x (4)-6-BJllll , uoque ad 100pm emeJtgen.t.i.buo; hyp!U.o 
pa.~ta.pltyo o.i.de.i.o g~ta.c..i.l.i.buo, x 2 )Jl'l , op.i.nula.o &c.a.nden.t.i.buo; 
ba.o.i.cU..i.o &a.ep.i.uo pau.lum c.oM.tJt.i.ctL& , 12-1 7-( 19) x 4-5 )JIYl, 
4 o.telt.i.gma.t.i.o 5 pm long.i.o ; poeudoa.ca.n.thophyo.i.buo .tul1.i.ca .te
nu..i. vel tev.i..teJt .i.l1c.Jta.o&a..ta., non vel v.i.x emeJtgen.t.i.buo , 10-
13-(20) x 3-5 pm, pau.c.i.o a.p.i.ca.Ubuo d.i.velt.t.i.cul.i.o 2-3 )Jl'llon
g.i.o pJta.ed.i.tM ; opolt.i.o cyt.i."dlta.t.i.o (6)- 6, 5- 7, 5-(8 ) x 2, 8- 3-
(3, 2 ) Jlll'• a.p.i.culo oaepe ma.J1.i.6e.oto , hya.U1U.O, ha.ud amylo.i.de.i.o. 

flototypuo : Copenhague (C ) , l eg. K. Bj,Srnekaer n• Afr.22, .i.11 
oubo.tlta.to .i."c.ogn.i..to , .i.n mo>Z.te Kenya , Kenya , 31-III - 1963. 

Ethymo logie: espece dediee au Dr . K. HAUERSLEV qui nou s a s i
gnale e t communi que le specimen. 

DESCRIPTION DU TYPE 
Bas i diome resu pi ne , etale , d'abord tre s mince (60 pm) , 

ac re jaune (IOYR 6/6, brownish ye llow) pui s un peu plus €pa i s 
( I00-11 0 pm), cannelle (7,5YR 6/7, cinnamon), frustuleux, 
laissant appa rai tre un feutrage bai fe rrugineux (SYR 4/6, r ed
d i sh brown) . Marge indet e rminee, conco lore. 

Contexte (f i g.6) l achement encheve tre d ' hyphes brunes 
a paroi epa i sse , 4- 5-(6) ~m de diametre , c l oisonnees et rami
flees et d ' hyphes hya l i nes ~ pa roi mince, de 2 ~ 3 ~m de di a
me tre, ega l ement ramifi €es et clo i sonnees. Nombreux cris t aux 
su r et e ntre les hyphes. Pas de cortex basal. 

Spinules brunes aigUes, etroites et tres longues, 90-
170- ( 190) X (4) - 6-8 ~m, naissant a differentes hauteurS, 
emer gentes jus qu' 3 100 pm. Des hyphes hya lines e t gr e l es de 
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2 vm de diametre grimpent souvent le long de ces spinules. 
Hymeni um forme de basidioles, de basides assez sou

vent un peu constr ic t ees, 12-17-(19) x 4-5 pm a 4 s t €rigma
tes de 5 pm et de pseudoacanthophyses a paro i mince ou l €g~
rement ~pai ssie , 10-13-(20) x 3- 5 pm, avec quelques diverti
cu l es terminaux (4 a 6 l e plus souvent) de 2 a 3 prn de long. 
Basides et pseudoacanthophyses sont abondant es dans la par
t ie j eune, acre jaune, du basidiome e t beaucoup plus rares 
dans la partie agee , cannel l e. 

Spores (observCes su r les coupes car sporee non obte
nu e) cylindriques , (6)-6,5- 7,5- (8) X 2,8-3-(3 , 2) prn, a api 
cu l e souvent bien marque, hyalines, non amy l oides . 

Sur s upport indetermine, Mt Kenya Forest, Kenya, 3 1 mars 
1963, l eg. K. Bj ~rnekaer . Holotype: Afr. 22 (C); pe tit iso
t ype ad r esse parK. HAUERSLEV a J. BOlDIN en 1973 (LY 7280). 

DISCUSSION : 
Hymenochaete hauehAtev~ nov.sp. est un champignon par

faitement caract €rise par ses pseudoacanthophyses qui rap
pellent celles de S.teAewn aw.tlla.te Lloyd (voir J. BOlDIN, 
1960, p. 67). Aucune espece d'H~nenochae.te possedant de tel s 
e l ~ments hymeniens n 'a e t e d~crite pr€c~demment. Un aut r e 
caracte re interessant es t l a grande ressemblance de cette 
espece nouvelle avec H. ~nnamomea (Pers.)Bres. : t out d ' 
abord la couleur cannelle de la sur face mais surtout ta 
struc t ure l orsque H. ci.n.rntmomea est jeune et a l'Ehat uni 
strati fie , c ' es t-h- dire le cont exte 1ache , l es spinules lon
gues, etroi tes e t tres emergentes; meme l a taille des s pores 
rapproche les deux especes. Cependant, aucune des recoltes 
europ~ennes de H. cinnamamea unistratifie que nous avons pu 
examiner ne presente de pseudoacan t hophyses, ce qui permet 
de distingue r ais€mment H. ha.uelt.6l..ev.<A.. . It serait interes
sant de rechercher si des specimens avec pseudoacanthophy
ses ne se cachent pas parmi les reco ltes americaines uni
stra t if i (;es de H. uniUIJ)Iome.LL 

ABSTRACT 

In thi s paper, species of Hymenochae.te wer e studied which 
possess hymenial hyphidia wi th "pinnatifid tips " according 
t o BURT's terminology. To the known species wi th such a fea 
ture , H. pb!J'Iti..U6.<.da Jlurt and H. cU_g.i;ta.to. Burt, two species 
are added : H. ac.a>Lt.hophyoa..i:Jl nov. sp . and H. hauehAtev~ nov. 
sp . . Although these species seem to form a group of their 
own i n our study , it would certa in ly be excess i ve to consi
der them as a natural groupi ng. We give below a diagnostic 
key which sununarizes the main charac t ers of each species : 
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Figure 6 : Hymenochaete hauerslevii 
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1- Cortex present (Cuti cle ~eMu REEVES and WELDEN , 1967) 
..................... . .. 2 

1- Cortex absent . . ........ . .......... . .. .. ..... . .... .. .. 3 

2- No tome ntum (abhymenial hairs); dark subhymenium of 
t i ght l y interwoven hyphae, context not stratose ( but 
a two- layered stage observed in LY 8091 from Guadalupe) 
and dendrophyses . West Indies, Gabon, Central African 
Republic and Guada l upe ..... . .... . H. pbtl'lllti6.tda Burt. 

2- Tomentum present; no dark subhymenium; context stratose 
of several hymenial layers and particular pseudoacantho-
physes with dendrophys e-like apicis. Panama .. .. ... . . . . 

. . . . . ... H. rLi.gLto.;to. Burt. 

3- Con t ext not stra t ose of loosely interwoven hyphae; slen
der setae 90-170-( 190) x (4)-6-8 ~m and pseudoacanthophy
ses hyaline; spores (6) - 6,5-7,5-(8) x 2,8-3-(3,2) ~m. 
Kenya ................. H. hauenhlev~ Leger nov . sp . 

3- Context stratose (but found frequently in first - stratum 
stage); setae somewhat massive , 40-70 x 7-8,5 ~m , and 
very numerous acanthophysate hyphae; spores 4-4,5-(5) x 
I ,5- 1 ,8 ~· Ivory Coast and Gabon . .. . .......... . . . . . . . . 

. • . • • • . H. ac.al'!thopltyMLta Leger nov. sp. 
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CHLORIDIUM AND SOME OTKER DEW.TIACEOUS HYPHOMYCETES 

GROWI NG ON DECAYING 1/00D. CORRECTIONS AND ADDITIONS 

11 . G~1S and V. HOLUBOV A- JECIIOV A 

Centraalbureau voor Schimmelcultures , Baarn, and 
Botanical Institute, Czechost . Academy of Sciences, 

PPUhonice near Praha . 

Soon after publication of our paper under t his title 
(in Stud . Nycol. 13 . 1976) our attention was drmm to some 
homonymies (Index of Fungi 1: 469 . 1978 ) and incomplete
nesses which we wish to correct here . 

CHAETOSPIIAERIA FUSISPORA li . Gams & Hol.-Jech ., l . c . p . 45 
is a homonym of 
Chaetosphaena fusispom (Kawamura) Hino in Bull. l.Uyazaki 
Coll . Agric. For. 4: 19 1. 1932 (Syn . Miyoshia jUBispora 
Kawamura ; Miyoshiella fusispora (Kawamura ) Kawamura ); 
a possibl y congeneric fungus with much wider ascospores , 
26- 43 x 6-1 0 ~m - and 
Chaetosphaena fusispora P. Larsen in Dansk bot . Ark . 14(1): 
7 . 1952 ; which probably bel ongs to Choetosphaeretla 
E. ~!iill. & C. Booth . 

We the refor e r ename our fwlgus 
Chaetosphaena fusi[onnis li.Gams & Hol.-Jech. nom. nov . 
replaced synonym : Chaetosphaena fusispom li . Gams & 
Hol. - Jech in Stud . ttoycol. 13: 45 . 1976 . 

The genus CYLINDROTRICHUM (l . c ., p . l18 ) was incompletely 
t reated . 
Species published before our paper i nclude : 
Cylindrotnchum prolife7'WT1 Matsushima, leones ~licrofungorum 
a Matshushima l ectorum : 47. 1975 , 
Cytindrotnchum tnseptatum Matsushima , l .c .: 48. 1975 and 
CyUndrotnchum tnseptatum M. B. Ellis, t~ore demat iaceous 
Hyphomycetes: 470 . 1976 (a homonym) = C. etlisii Morgan-
Jones in Mycotaxon 5: 490. 1977 . -

Since our publication four furthe r species were descri bed: 
Cylindrotnchum oblongispo7'WTI 14cr gan- Jones in Mycotaxon 
5: 487. 1977, which should be compared with our 
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C. zig-nol!Zl-ae, 
CyZindrotrichwn gorii Lunghini in ~licol. ital . 8: 25 . 1979 , 
dist i nct from the pr eviously known species by small er, 
often slightly curved conidia, 5 .7-9.9 x 1. 9- 3.0 ~m , 
Cy Zindrotrichwn he Usci fom~e Marvanova in Trans. Br . mycol. 
Soc. ?3 : 368 . 1979 , with t r icuspidate apical cells of the 
conidia , and 
CyZindrotrichwn curvatwn ~lorgan-Jones in Mycotaxon 12: 
250 . 1980 , wi th curved conidi a , 10-14 x 2 . 5-4. 0 ~. 



N' 
April-June 1981 
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A urease - pos itive Trichophyton i solated f r om skin scra
pings has been f o und to be s ufficiently different from 
e x isting t axa within this genu s to warrant its establish
ment a& a new species, ! · r a ubitschekii . 

MATERIALS AND METHODS 

TEST ORGANISMS - Forty-one isolate s of a urease
positive Trichohhyton recovered from skin scrapings a nd 
10 isolates eac of T. rubrum and ! · mentagrophy~es 
recently obta i ned frOm cl1.n1cal specimens were used in 
~his s~udy . The puri~y of all isolates was established 
by single s pore isolation and other methods (2,5,8) . The 

f;~~!~;;c:!!0~s~~bfi sh~~rb~ :~~n~~rde~!~~~~;ht~:§) before 
they "''ere selected f or this investigation . All isolates 
were maintained on peptone-dextrose a gar (Sabouraud dex
trose agar: 4\ crude glucose, 1 \ Neopeptone, 2\ agar) 
at 26 - 28oc. Seven- day- old cultures on this medium served 
as the source of inocula for all morphologic and physio 
logic tests. 

MORPHOLOGY - The gross and microscopic morphology of 
each isolate was observed after 2 and 4 week s ' i ncubation 
on peptone-dextrose agar a~ 26 - 2eoc. 

GROWTH AND PIGMENT FORMATI ON - A pinpoint i nocu l um 
f r om a 7- day - old culture wa s transferred to the center of 
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each agar slant. All slants were incubated at 26 - 28°C. 
The extent of gro~th and pigmentation on bromcresol 
purple-casein dextrose agar (5) and corn meal-dextrose 
agar (3) were assessed 7 days after inoculation. The 
e>.:tent of growth on l actose agar ( 4) was noted at weekly 
intervals for 3 weeks . 

UREA HYDROLYSIS TEST - Ability to hydrolyze urea 
t-.'i thin 7 days was determined by the urea broth method of 
Kane and Fisher (7). 

HAIR PERFORATION TEST - Following the technique de s 
cribed by Ajel l o and Georg (1), autoclaved human hair was 
examined for wedge - s haped perforations at weekly inter
vals for 4 weeks. 

MATING REACTIONS - Mating tests with str~ins of 
Arthroderma simii and A. benhamiae were performed accor
d:lng to the method of S"tockdale (1 0) on the oatmeal - salts 
agar described by Weitzman and Silva - Hutner (11). 

RESULTS AND DISCUSSI ON 

Division: Fungi imperfecti 
Form class: Hyphoreycetes 
Form order: Moniliales 
Form family: Honiliaceae 

Trichophyton raubitschekii Kane, Salkin, Weitzman et 
Sm~tka, sp . nov. Colon1a in agaro peptone-dextrose, 
postquam 14 dies apud 260C lapsi sunt, 28 mrn in diam.fit; 
plana, tenuis, lenis usque ad granosum in textu, cum 
centro fulvo sublatoque. Pars aversa erat sanguinea (#3 
in charta colorum Raynor Mycology RMCC) . Nargo colon ·ae 
erat distinctus cum angusta fascia sine colore. 

Post 28 diebus , co l onia erat 53 mm in diam.; plana, 
tenuis, lenis, cum centro sublate exquo sulci radiantes 
ad peripheriam pert inuerant. Tres zonae colorum notatae 
sunt. Centrum erat submurinum, (RMCC ~117) quod ad zonam 
mediam , colore grisea- sepiaceam (RMCC ~106) pertinuit 
terminatumque ad aream pe ripheria~, lavendulo-griseam 
(RMCC Hl 2S ). Margo erat dis tinctus cum fascia sine 
colore 3 ~m in 1atitudinem. Pigmentum in parte aversa 
sanguineurn CRMCC #3) remansit. 

Sporulat io in agaro peptone - dextrose erat crebra et 
in primis et in subsequentitus subcu1turis. Macroconidia 
erant longa et angusta, 45- 51 x 4 , 8- 6.3 urn, cum parieti 
bus teribus, fines obtusi, et ex S- 9 cellulis composita . 
Microconidia erant in forma variabilia (c1avata, sub
sphaeralia, g1obosa ), 4 . 8- 6 . 4 x 3 . 2- Lt. 8 urn, aut sesselia 
aut i n brevibus conidiophor ihus , a latere ferebantur. 
Hc1otypus OMH 1094, teleomorph ignotum. 

Habitat: Man 
Ho1otype: OMH 1094, isolated from human skin scrapings , 
Toronto, On tario, Canada. 
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Living c ultur es of the holotype have been depos ited 
in the American Type Culture Collection, Rockville, Mary
land (accession number ATCC ~2631); the University of 
Alberta Mold Hebari um, Edmonton , Alberta, Canada (access 
ion number UAMH 4314); and the Medical Myc ology Labora 
tory Culture Collection, Ontario Mini s try of Heal"th , 
Toronto , Ontari ~ , Canada (accession number OMH 1094). The 
epithet T. raubitschekii was chosen to honor the late Dr . 
F. Raubifschek, dermatologist, medica l ~ycologist , and 
teacher. 

The colony on peptone-dextrose a gar after 2 weeks at 
26°C was 28 mm in diameter, flat, thin, velvety to 
granular in texture, with an elevated, buff-colored 
center (figure lA) . The reverse was blood-red, *3 on the 
Raynor mycology color chart (RMCC: Commonwealth Myco
logical Institute, Kew , Surr ey , Engla nd) . The colony 
margin was distinct, with a narrow colorless band . 

After ~ weeks the colony was 53 mm in diameter, flat , 
thin, velvety, with a raised center from which grooves 
radiated to the edge (Figure lB). Three color zones were 
noted: a pale mouse- gray center ( RMCC #117 ) , a grayish 
sepia (Rl'!CC 11106) intermediate zone, and a lavender- gray 
(RMCC Nl25) peripheral area . The margin was distinct, 
with a 3- mm colorless band. The reverse remained blood
red (RMCC H3) . 

Sporulation on peptone dextrose agar was abundant in 
both primary and subsequent subcul~ure s . Y.acroconidia 
were long and narrow, 46-51 x 4 .8-6. 3 urn, with smooth, 
parallel - sided walls, blunt ends, and five to nine cells 
(Figure 2). Microconidia were variable in s ha pe 
(clavate, subspherical, o r globose), 4 . 8- 6 . 4 x 3 . 2- 4.8 
urn , and borne laterally, either sessile or on short coni 
diophores (Figure 3) . 

Teleomorph unknown . 
Pronounced ureas e activity was observed within 

days of i nc ubation at 26 - 28°C. Growth on bromcreso l 
purple - casein dextrose a gar was restricted, and a reddish 
pigment deve l oped in the center of the col ony. Brown 
reverse pigmentation was observed on cornmeal dextrose 
agar. Growth on lactose agar was restricted after 3 
weeks 1 incubation. 

Mating of 12 isolat es ofT . raubitschekii with 
strains of A. simii mating type (A) resulted ~n the for
mation of eTther pseudogymnothecia or gymnothecia with 
immat ure, irregular asci. In contrast , no reaction 
occurred when the same isolates were paired with tester 
s trains of A. benhamiae or mating type (a) of A. simii. 

The keY morpholog~c a nd phys iologic fea tures of I· 
rubrum, !.· raubitschekii, and !· mentagroph¥tes ar~ '?om
pared in Table 1. Tr~chophyton raub~t schek~~ ~s s~m1lar 
to I· mentagrophytes ln urease act~v1ty but differs in 
its inab1l1ty to perforate hair i n vitro , its restricted 
growth on bromcresol purple-casein dextrose agar, a nd its 
lack of sexual reaction with A. benhamiae. While resemb
ling T. rubrum in its reddish - pigment atlon on glucose 
peptone agar and sexual reaction with ~· simii (A), 
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figure 1: Cultur e of T. raubit s chekii o n pept one
dextrose agBr at 26 - 28 0 C after (A) 2 weeks a nd 
( B) 4 weeks ' i ncubation . 
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figu re 2 : Macroconidia (A- H) on peptone-dextrose a gar. 
Phl!se contrast, x 4 00 . 
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T. raubitschekii differs from T . rubrum in four important 
Character~st~cs: it is urease-=posl.tl.ve; its growth is 
restricted rather than spreading on lactose agar; its 
pigmentation on casein dextrose agar is brown rather t han 
r ed; a nd it produces abundant macroco nidia. 
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Figure 3. Microconidia ( A- F) on peptone- dextrose agar, 
X 400. 



Table 1. Comparison of morphologic and physiologic characters of !.· rubrwn, 
!· raubitschekii, and !.· mentagrophytes 

Character 

Urease activity 

Hair perforation 

Pigment on cornmeal 
dextrose agar 

Growth on lactose agar 

Growth on bromcresol 
purple-casein 
dextrose agar 

Macroconidia 

Microconidia 

Colony texture 

T. rubrum - (ma-
Negative 

Negative 

Red 

Spreading 

Restricted 

Rare, pe nc il-shaped, 
4-6 x 15- 30 um 

Clavate, 
2-3 x 3- 5 um 

Cottony, velvety 

aNumber of isolates u sed in thi s study. 

bND = not done in this study . 

! . raubi tschekii 

(41) 

Positive 

Negative 

Brown 

Restricted 

Re st r icted 

! . mentagrophytes 

(10) 

Positive 

Positive 

NOb 

Spreading 

Abundant , pencil-shaped, Occasional, 
blunt-ended, clava t e, 6-8 x 
4.8-6.3 x 46 - 51 um 20-50 um 

Variable, 
4.8-6.4 x 3.2-4 . 8 um 

Velvety, granular 

Variable, 3. 6-4.2 
x 2.2-2 . 8 um 

Cottony, vel vety, 
granular, pol-.;dery 

N 

"' 
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CYRENELLA ELEGANS GEN. ET SP ' NOV" A 0 I KARYOT I c ANAr10RPH 

S. E . GOCHENAUR 
Depa~tmont of Biotogy ~ Adetphi Universi ty 

Carden City ~ New York 11530 

ABSTRACT 

Cyre nella elegans Gochenaur is described and 
illus~ratcd from sa n d arou nd the boac of the 
mushroo:n , Lac aria trullisa~a (Ellis) Singer . 
Its bri ght o ran ge colony bears hyphae ~i~h clamp 
connections , small, o bovate , d ikaryo~ic conidia 
with 3 or h apical oppenda es and a single basel 
one, and clucters or globose chlamydospores . 
No nokaryo tic bl as ospores may be produced. The 
organ iso is oxidative , mesophilic and aci~ophili~ 
utili ZC3 nitrate , a.nd :-equires t.he vitamins 
p- aminobenzoate and thiami n e . 

INTRODUCTION 

Several Rhodotot· t~ la -like isolates were obtained from 
dilution plates prepared with sand scr aped from the 
submerged stipe of Laccaria trullisata. One of these 
colonies during subcu lture was found to produce hyphae with 
clamp connections and small appendaged conidia. A new fo rm 
genus is int r oduced for th is isolate as no fungus with 
simi l ar characteristics a ppear s to have been described in 
t he liter ature. 

The holotype, a desiccated agar culture (No. 785) , is 
depos ited in The New York Bo tan i cal Ga rden Herbar ium (NYBG), 
Br o nx, N. Y. Living r epresentative s trains (isotypes) are 
deposited in The American Type Culture Collection (ATCC) , 
Rockville, t-1d. and The National Culture Collec tion (NCC) , 
Commonwea l th Mycol og ical I nstitu te , Kew, Eng l and. 

Ml\TERII\LS liND HETHODS 

Morphological descriptions a re based on a strai n that 
developed from a single conidium obtained f~om the o~iginal 
isolate . ~his dikaryon and a cloned bla s losporic strain 
derived from it v erc cultu r ed on 2~ malt extract ag ar v ith 
2% g lucose (MEA) at 20°C and examined mi croscopically 
using brightfield and phase optics . Measu~ements of 
cicroscopic s tructure s are the mean of 50 dete r minat i ons ! 
the standard deviation . Colors refer to p l ates in the 
~ethuen Han d book of Colo ur (10) . 

Nutritional studies using the dika ry on and 
bln3tozporic culture s employed a bas al medium composed or 
5acto- Yeast Nitrogen Base v ithout Amino Ac i ds and A :~~mo niua 
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Sulfa~e (D ifco Labora~or1e s , Chicngo , Il . ) and sol id ifie 
wi t h Bacto - Pu rified Ag a!· . This we.s supp l e:nenled wi th 
glucose (11) in tests ~or uti lization o f v arious n i tr ogen 
s ou rce s a nd wi t h Bacto - Vitarnin Free Casam ino Acids in tests 
for util ization of various carbon sources . All basa l cedia 
and test c ompou nds '..' ere filter sterilized except compounds 
1 7 throu g h 23 ( Table I I) Yht c h we r e heat ster i lized at 
1 21°C . Vitaoin r equ i1· e me nt s we r e dete rmi~ed f o r cul tu r es 
g r o wn o n Bncto-Vitnmin Free Yeast Base so li d i t' ied with 
BB L- Ion A a r No . 3 (Bal timore Bi ol o g i cal Laboratories , 
Coc k e y svi lle , Md . ) and supp l eme nt ed wi th 0 . 2% Bactc - Vit~min 
Free Cas am i no Acids a n d the a pp:- op r i atc v i to.mins . 
Vltamin - dep l e Led inoculum ~ as used . 

Envi ro n men tal studiesy using ~he bl astosporic s tage 
only , were done in liquid cul~u~e emp loy i ng s medi um 
composed o f Bac to - Casaruino Acids {0 . 5~) and g lucose (1~) . 
Growt h was mea su r ed spectropho~o~e~rically a t a wave length 
o r 1,50 o m. Addi t i o na l temperature da ta 'ol e re c o l lected 
us ing the di k aryo n g rown on ME A. 

Chln~ydo~pore g ermination wno ~t u di cd u ~i n g t he 
t ec hn iq ue employed by Ne well and Fell (12) for 
Rhodospo ~id ium tel eospo re s . Chl amyd ospores prod uc ed in 
malt e x~rac~ bro~h wer e collected by ce n t rifu gation. va shed 
se ver a l times , re suspen ded in sterile distilled Ya Le r a~d 

s tore d for up to 5 mo nth s at room tempe r a tu re a nd 7°C . 
Aliq uots ve r e r emoved at va r ious times and streaked o n 
Bacto - V8 Juice Agar and MEA , i n cu bated at l2°C and 25 °C , 
and exam i ned pe r i odica l ly over days . 

Nu c l ear number wa s determined usi ng Furtado ' s 
Tolui d ine Bl ue (5 ) . Cells were g rown on ME A f o r 2 t o 5 
days at 30 °C and then stained in vet mounts o r sme a r ed o n 
cover g la s se s a nd p r etrea ted for 5 mi n ~it.h lN HCl at. 60°C 
befor e bein g stained. 

TAXONOMY 

CYRENELLA Gochenaur, forma-g e n . nov., nome n a namorphosis, 
De uteromyc o ti na, h y phomyc e t e s pe rtains . 

1'-lycelium e x hyphi s hyal i ni s , :-amo s is , levite r 
t.unica t ue compositum zygodesmat ibu s p r aedita e . 
Co nidioph o ra hyalina , macr o nemata , solita r iae vel 
co ng r e g atae , erecta , l rr cgular i tc r ramosa . Cell u lae 
co nidiog enue mo n ob la st. i cae , upicalia el l ateralia y 
g lobos a e, ovoi d eae v e l cyl i ndri c a e ve l mix t ae, v acuae post 
d ehiscentem conidio r um. Conid i a hya l i n a , obov a ta , et cun 
brachiis apica libus rad iantibus , 2 - 5 et uniappendi ci 
ba3 i l n ri . Chlamydospo ra e et blastosporae s i nt prod uctee . 

Species Lypica : Cy1~enell.a etegans Gochenaur 

ETYMO LOGY : ?" r o:n the Gr eek . Cy r cne , a n:y th ical Yate r 
sp r i te , in r ererence to ·t h e probab l e ha b i tat of the fungus 
a nd t h e resemblance of it.s conidia to those o f the aqua tic 
hyph omyce t es. 

CYRENELLA ELEGANS Gochenau r. , fo rrna-sp . nov . Fig~ . 1-2 . 

Co l o n ise in a g aro maltose post dies decem ad 20°C 
~ - 5mm diam . atti ng entes , humectee , calenduli n ae , 
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compacta e , in c e n tru m ac rvu latun , marg in is pln~ i z , hy p h i o 
a c rc ia rari n . Hy p h~ c i mme r cae l ev e s , zysodesna t i bu s 
praed i ta e , ad 2 tJ m c n lssu.e . Co nj d i ophora h y alina , 
macronemata , sol i taria ve l cong regnta , e r ectn , 
irr eg u la r ite r r amo s a . a d 1 00 tJ rn Io n a , 3 - ~tJm l~tac . Ce l l ul ae 
conid i oge nae co no b lasticae , ap i c ali a et la e r alia , ov o idene 
vel c y l i ndr i cn e v el ~ ix tnc , v ac ua c poat dch i ocente m 
co n id i or u m, 5 - 12tJm lo n g a e , 3 - 4 p m l ata e . Co n i d ia h ya l i 11u , 
nicel lu lar i a , b i n uc l eolata , 1 0 x Lu n , cum brac hi is 

apicn li b u 3 r ad i an t i b u3 3 - ~ . 1 3- 20 tJm longis , l tJm Int i s ad 
basem e t 0 . 5tJn l atis ad ap i cem , el u n iappendic i ecce nt r i ca 
basila r i , 7 - ll x 0 . 8tJm . hlamy dosporae abu ndae , solit a ri nc 
e t catc na t ae , i nte r cnlnrea et t erm in a l ec , f r eq ue n ~e r 

g r ega r ae , hyal l nae v e l me l leQe pa l lldul~~ . binucleolatae , 
glo bosae vel subg l oboa a c l eves et crassit u nic a tac . 
5 . 5 - 6 . 5 ~ m l ~tac . S t ~ n oexu~l i o ic n o t ic . 

I n a::-ena , s u b Lacear1:a t rullisata ~ llempstead J,a kc 
S t ate Pa r k , Long Iala nd , Ne w Yo rk , October , 1978 . 
Holotypu s cultu r a pu r a siccu La (numero 785) , »YBG lle r b . 

ETY HOLOGY : Fr om the Lati n elegano =g r o.ccfu l , 
desc ri bi n ~ t.h e appe ndages of t he con i d l a . 

DEVELOPME NT 

Ge 'f'ni ,tatio ,! o f the conidia of C . eLega n .<J occurs within 
24 hr o n MEA at 20°C . One to 4 germ tubes arise apically 
be tween the appe ndag es and/o r from the bas e , but rare ly 
from the l a t eral wall s . Clamped septa and b ra nches d eve l op 
where the germ tube s emerge from the conidium . As the 
colony ages , conidia may g erminate in place p roducing 
apically, laterally o r from the base , one o r more 
conidiogenous cells that develop conidia (F i g. 2C). 
Cytopl asm flow s into the conidiogenous cell leaving the 
o r iginal conidium empty. This process may continue through 
several cycles , so that short chains of e mpty coni dia a re 
common. As a r e sult of thi s proliferation , the color of 
the central ilrea of the colony is di l uted a nd much lighter 
than the periphe r y (Fig . 2A). Growth is slow. Col.o r1 i.e s 
attain a diameter of 3 mm i n 7 da and appro ximately 24 mm 
i n 35 da. They a rc Persian to chrome orange (6A 7- 8 ) with 
a r a ised, rug u l o s e central region cons i sting o f pu lvinate 
masses of conidiophor e s a nd conidia a nd a na r r ow plane 
marg in. With age , a broad , radi a t e l y wrink l e d periphe r y 
composed of mycelium a nd chlamydospo r es d evelops (Fi g. 2A). 
I t is somewhat fiberou s i n appearance with small mo unds of 
sporulating cells scattered over the surface or coalesced 
to form la r ger i rregu l ar or wedg e - shaped pa t c hes . The 
surface is moist. Aerial hyphae are r a r e or absent; when 
present they are usuall y a gg regated into tuf t s. The 
rry.:.:Zium is hyaline and cons i sts o f s i nuous a nd straig ht 
hyphae of uniform •,o~id th , 2 . 0+ 0. 3um d iarn , with smoo th, 
slightl y thickened walls. septa with cla mp connections 
(Fig . 28) first occu r approx i matel y 35+ l lum from the tip 
and the n at intervals of approximately-SO~m . Th e cells are 
binucleate . A do l ipore apparatus was not r e ve aled in 
prepara tions s t a i ned ""'ith ammon i aca l Congo-Red (11) . 
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Fig. 1 . Cyrenella elee;ans . 
(A) Conidia . (n) Stages in the development of 
co n idiogenous cells . {C) f-lature con i dio pho1·e. (D) S in g le 
Q!ld clus t.ered chlamydosporP s . Unstippl ~d areas devoid 
of cytoplasm . 
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Adventitious simple septa are common in older hyphae and 
coralloid or haustoria! branches similar t o those s hown by 
Olive ( 1 3) for Fit obasidium may occur . 

Conidiopho Pe development begins within 2- 3 da. Th e 
conidiophores arise as erect , branched hyphae 
indistinguishable at first from the vegetative cells . They 
are hyaline , of var i able length and produce thumb- s haped 
terminal and l ateral branches tha t stain intensel y wi th 
basic dyes (Fig. l B) . These bra nches are separ a t ed from 
the conidiophore early i n deve l opmen t by c l amp con nec t ions . 
They also may be produced ind i vidu a l ly a l ong the vegetative 
hyphae (Fig. 28) or less commonly from a clamp. They may 
differentiate directly into conidiogenous cel ls or may 
branch once or twice , each branch becoming a conid i ogenous 
cell separated from its parent cell by a clamped sep tum . 
The i rregularly branched con idiophore at matu r i ty (F i g . l C) 
is generally less than 100lJm tal l, 3- 4J..Im wide at t he base 
and i s best observed using phase contrast op t ics since i t s 
upper half consis t s of ce l ls devoid of cytoplasm and 
somewhat collapsed. Con i diophores are often aggregated 
into sporodochial-like clusters tha t arise f r om a basa l 
mass of inte r twined hyphae and chlamydospores. Th e 
conidiophores produce single or clusters of 2- 3 
conidiogenous cells l ateral ly and ter mi nal l y a l o ng t h ei r 
branches. The conidiogonous csLl s are phialide-like , 
binucleate , have a thick-walled body and a thin ner- wal l ed 
neck that is approximate l y l - 4um l o ng and l -2J.Im wide . They 
vary in form from g l obose t o ampul liform to cy l i ndrical a nd 
measure 2-4 J..Im wide , 5- 12 J..I m l ong including t h e neck. Each 
p r oduces a single conidi um. 

Matu re conida appear with in 4- 5 da . Co nidi a ( Fig . l A) 
are blastic , orange i n ma ss but hyaline by t ra nsmitt ed 
l i ght , binucleate (Fig. 2C) , obovat e , thin- wa lled , 1 0 x 4 J..Im 
(9.7+1. 2 x 4.2+.5lJm) and bear 3-4 long , na r row , divergent, 
flexible , apical appendages , 16+2 .4 um long, l um wide a t the 
base a nd tapering t o O. SJ..Irn wide-at the apex , and an 
eccentric basa l appendage of un iform wi dth, 8.9+2 . 1 x O. Sum. 
At 20°C , approximately 3 3% of the conid ia examii1ed had 3 
apical appendages; 66% had 4. At tempera t ures above 25°C, 
about 15% of the conidia had one, 2 and 5 arms . 

Chlamydospo r es (Figs. 10, 20) appear after 3 da. They 
are sing l e and catenulate and ari se terminally , intercalary, 
or l ess common l y from c l amps . They typically form in l arge 
compact clu ste r s behin d the marg in of the col o ny a nd j u st 
above or bel ow the agar s u rface . They are subglobose to 
g lobose , 6+0.4J..Im diameter , b i nucleate, hyaline to pa l e 
amber , thiCk-walled and fi lled with guttulae. Sing l e ones 
are often oval and/or unsymmetrica l and borne between 
several advent i tious septa that form as the cytopl asm 
retracts i n to t h e deve l oping chl amydospore. 

Ch l amydospores germinate within 3 da at 20°C (F i g . 2E). 
A si ngle germ tube t hat branches and develops clamps wh ere 
it exits from the spore is produced and a typica l colony 
with conidia develops wi thin 5 da. Ch lamydos pores rema i n 
v iable after storage for up to 5 mo at r oom t emperature in 
distilled water . Those he l d at 7°C exhibi ted a progressive 
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Fi g . 2 . Cvrenella elega n s . 

(A) Colony on malt extract agar after 35 da . at 20 °C . 
(B) Vcgetntive hypha v ith a clamp connection . Arrow 
des i gnates a young eonidiogenous ~ell . (C) Binuclent~ 
conidia . A~row dcoignates a youn g conidiogenouo cell a nd 
secondary conidium produced duri ng In s itu ge rmln&Ll on . 
Th!·ee empty conidia appear on t.he left.-.-
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decrease in the percent germinating after 4 5 da storage and 
showed no germination af t er 5 mos. Karyogamy, probasidia 
and soredia were no t induced by these conditions, nor do 
these spores resemble, i n ei ther coloration or mode of 
formation , the teleospores produced by members of the 
genu s Rhodosporidium (2, 3, and comparison in culture with 
Rh . dacryoidum fell, Hun ter , Ta llman ATCC 2 4502 & ATCC 
24503). I n view of the above , it is conside r ed likely that 
these s tructures are true ch l amydospores and not the 
teleomorphic state of C . e Z.ega11s. 

Dedikaryotization occurs spontaneously , but 
infrequently , as the culture ages; a uninucleate yeast 
phase resu lts. It can be detected readi l y by streaking 
material onto an agar medium contai n ing raffinose, a sugar 
utilized less well by the fi l amentous stage. Origin of the 
blas tospores is unknown. Subjecting the di karyon to 
f looding with .... ·a ter or anaerobic o r micr oaerobic conditions 
while g rowing it on media with various C/N r atios and low 
o r abundant i n nutrients failed to consisten tly induce the 
yeast phase. 

The yeast colonies ~ l ike the dikaryon , grow slowly, 
reaching a diameter of 8-10 mm on MEA at 20°C after 30 da. 
They are slightly elevated when viewed in cross section and 
show faint radial l ines . Their su~face is semi-glossy, 
deep orange to Persian orange (6A8 -7A8) in co l or with a 
slightly deeper carrot r ed reverse (787 ) . The yeast cells 
(Fig . 2F- G} are unicellular , monokaryotic, non-encapsulated, 
ellipti cal to cylindrical with rounded ends , less common l y 
obc l avate , 9 . 0+1.8 x 3 . 2+0.8)Jm , and r eproduce by terminal 
and subterminai budding.- Fermentation is absent. In ~~ 
broth, most cells are sing l e and on l y rarely are shor t 
chains of cel l s observed. No pel licle is produced. 

Evidence suggests that t he nuclei in the dikaryon are 
identical. A dikaryophase is not reestablished when yeast 
cells from randoml y selected colonies are mixed on co r nmeal 
agar. However , it develops spontaneous l y in every c l oned 
yeas t co l ony that is over a few days o l d. Cells in the 
center of a colony at the agar surface become bi nuclea te. 
It is uncertain whethe r these occur fo llowing conjugation 
between two cells or by failure t o bud during mitosis . 
Observation of empty single yeast cells with an attached 
binucleate conidium suggests that the latter is the case. 
A sparse mycelium a lways deve l ops u nde r eve ry yeast colony 
but its further expansion is limited u n l ess the over l aying 
cells are scraped away. All cells on the s ur face of a 
colony remain monokaryotic so that the yeast phase can be 
maintained indefi n itely in culture but always contaminated 
eventually with the dikaryon. 

(D) Binuc lea te chlamydospores . (E) Ger~inating 
chlamydospore. (F) Budding blaatospores. (C) Uninucle a te 
blast.ospqres . ~l aterial in photographs B- G \I SS s t ained with 
tolu i di ne blue . Cells in photog r aph G 'J ere pretreated with 
l N HC l fo r 5 min at 60°C . 
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NUTRITION 

C. elegan.s is an acidophilic , mesophilic , obligate 
aerobe. Growth occurs over a wide range of H-ion 
concentrations. It is best between pH 3.5- 6.0 and absent 
below pH 2.5 and above pH 7.4 . Conidia do not germinate at 
soc and 37°C. Pigmentation is more intense and colonial 
and cellular development best between 1 8- 23°C . Growth i s 
fastest at 30°C; absent above 34°C . 

Tab l e I . o n various n itrogen 

l. 
2 . 
3 . 
4 . 
5 . 

Compou nd Gr o v th Compou nd Grov th 

Po t assium ni t r a te 6 . Glutam i c ac i d 
Po tassium nitr ite 7 . As pa ragi n e 
Ammonium sulfate 8 . Ca sami no a ci ds 
Ur ea 9 . Gelatin 
Aspartic a.c id 10 . Sodium Caseinate 

Cultures ~ere incu bated for 5 da at 28°C . 

Growth equal to g rowth on ca s amin o acids 
Gro vth weak bu t be t ter than g r o wth on a medillm lacking 
a n i t r ogc n 
no g r owt h 

C. eZ.egans utilized all nitrogen sources tested with 
the exception of potassium nitri te (Table I} . Growth a nd 
development are best on a mixture of amino acids. The 
proteins, ge l atin and sodium caseinate, are u t ilized bu t 
diffusible hydrolases were not detected when colonies o n 
these substrates were flooded with acidified HgC1 2 • A 
variety of compounds can serve as the carbon-ener gy source 
(Table II) . Growth and developmen t are best on g l uco se or 
fructose. Krebs Cycle acids (Nos . 37-38 ) are assimilated 
but not compounds with ester l inkages (Nos. 23-24) . Among 
the polysaccharides (Nos . 17- 22}, only t he fructosan 
inulin and the starches (Nos. 18- 19 ) were weakly d egraded . 
Diffusible exoenzymes were not detected when colonies 
growing on the latter compounds we re flood e d with an I KI 
sol ution . Patterns of carbon and nitrogen assimilation by 
the blastosporic and dikaryotic stages are iden t i cal . The 
exogenous vitamins, p-aminobenzoate (PABA) and thiamine, 
are required for growth of both the mycelial and yeast 
phases. High concen tra tions of folic acid can be 
substituted for PABA but not a mixture o f ami no acids a nd 
purines. 

DISCUSSION 

Cy ren eZ.Z.a elegans is a member of the Basidiomycotina 
because it produces mycelium with clamp connections but the 
absence of a telemorphic state makes its phy l ogenetic 
position i n the subdivision uncertain and a ny a t tempt a t 
ordinal placement a purely speculative ventu re . 
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T~ble II . o n various 

Compou nd Gr o v th Compound Growth 

1 . Xylose 
2 . L-A rabinose 
) . Ribose 
4 . Glucose 
5 . Fru c to :; e 
6 . Man nose 
1 . Ga l actose 
8 . L-Sorbose 
9 . Trehalose 

10 . Suc r ose 
11. t-1al t ose 
12. f.! eli biose 
13 . Cellobiose 
lL . Lac tose 
1 5 . l~e l ez. i tose 
16 . Rarrinose 
17 . Inulin 
18 . Amylose 
19. Amyl o pec t in 
20 . Pect i n 
21 . Cellulose 

22 . Chitin 
23 . DNA 
24 . Triglyceride 
25. Fucose 
26 . L - Rh a:nno se 
21 . Glucosami n c 
28 . Ethanol 
29 . Glycerol 
30 . Erythritol 
31 . So r b 1 ta l 
32 . ~l an n i tol 
33 . I n o s itol 
)II . Ga l ac t i tol 
35 . Acetate 
36 . DL -Lo.ctate 
37. Succinat.e 
38. Cit r ate 
39. Arb u tin 
!10. Sa l ic i n 
41 . Vani ll in 
42. Casamino acids 

++ 

a Al l compound s were D- isome r s e xcept v he r e noted . Cultu r es 
on compou nd s 17 - 2 4 we r e i nc u bated f or 1 4 d a at 28 °C , a ll 
othcr3 fo r 5 d a a t 28°C . 

Gro wth equal to or better t h an gro~lh on glucose 
Gro~ t h ~ eak b u t bette r than gro~ th o n a medium l ac k i n g 
n ca r bon source 
Gro v lh equa l to o r less th an g r o wth on a medi um lacking 
a c a rbo n sou r ce 

The blastosporic stag e could be readily accommodated i n 
the genus Rhodoto r ula (14) if the dik.aryophase were lost. 
It r e sembles R. au ~antiaca (Saito) Ladder and R. t actos a 
Hasegawa in producing cylindrical cells , in colony color, 
in utilizing nitrate, cellobiose and maltose and in 
requiring PABA and thiamine . It differs from the former in 
being galactose nega t i ve and L-rhamnose and raffi nose 
positive a nd f r om the latter in being unable to u tilize 
melibiose and lactose. The requirement for PABA is confined 
to a very few wi l d-type fungi, certain species o f 
Rhodato r~AZa j Slas tocladia pr ingsheimii Reinsch and single 
stra ins of Sacc haromyces cer e v i siae Hansen (4). Because 
this requirement is so unconunon , there a p pears to be strong 
selection pressure against such fungi in nature . Its 
simultaneous occurrence i n Rhodotoru Za and Cy Pe nella may 
signi fy a muc h closer relationship between these genera 
t hen is evident s imp l y on the basis of similari ties in 
morphology a nd nutritio nal patterns. 

c. eZegans was obtained from sand along the shore of 
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a fresh water lake in an area that is regularly submerg ed 
each spring fo r several months. Even though it came from 
a terrestrial habitat , C. e legans has several 
characteristics in common with organisms isolated from 
aquatic environments. Its thin- walled, tetraradiate-like 
conidia bear appendages in a pattern reminiscent of that 
evol ved by many fresh and a few salt- water fungi . They are 
remarkably similar to the basidiospores of the marine 
fungus Nia in size and shape but not development (9} and 
superficially resemble the conidia of aquatic hyphomycetes 
belonging to the genera Acaul.opage Drechsler, Ctavatospo ra 
S. Nilsson and CZ.ava.riana Nawawi. Diffusible exoen zymes 
are a characteristic feature of te rrestrial fung i (1, 8 ) 
but would be a distinct disadvantage for an aquatic 
organism since such proteins and their digestion products 
would be lost into the water. C . al e ga ns produces no 
diffusible hyd r o l ases when util izing starch , ge l a ti n and 
casein . Since its hydrolases mus t be retained in 
protective association with the cell wall, it would be well 
adapted for life in dilute aqueous environments. Finally , 
C. eZ.egans' requirement for PABA occurs less frequently 
among t e rrestrial fungi than among aquatic ones. In 
R . auz•antiaaa _. f o r example , only strains of marine origin 
demonstrate an absolute need for PABA (14 ) . These features 
suggest that c . alogans is not a terrestrial fungus but is 
an aquatic or possibly a n amphibious one, whose propagules 
were trapped in the sand as the l ake water receded, 
persisting there u n til isolated several months later. 

If Cyre Ptella is an aquatic genus , it is an extremely 
uncommon one. Dr. R. Bandoni of the University of British 
Columbia (personal communication} reports that c . e1.eganc 
appears to be identical to a fungus he collected from a 
driftwood c hip on the shore of the Iowa River about 25 
years ago. Other workers who have examined the con i dia 
report they do not remember seeing spores of exactly this 
type in foam samples nor have illustrations of these spores 
a ppea red in the many works describing propagules from thi s 
environment (6, 7). With its s l ow g rowth ra te i n c ulture, 
superficial resemblance to Rhodotor ula and tiny conidia, 
it is understandable why a Cy r e ne lla could be overlooked. 
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CENERA OF HY PHO:-IYCETES, pa r J. '..', CAR:-f t CIIAEL , W.t . KENDRI CK, I .L. 
CONNERS .and tynn e SlGI.ER, l <JO p., 129 p i ., 8 ° , r e l iu re spi r a l e, 
1980, The Uni ve r s i ty o f Albe rt .l Pr ess, Edmon t o n , Albe rta, Canada. 
Prix S 2 1 .-. 

Ce l ouv r age esl une seco nd e ~d i t i on enti~rement r evue c t comp l f t ~e 

de Ia premi~re p!'l~!>f> n tnt i on par les prem i e r s a ut eu r s d ' u ne comp i lati o n 
i ll ust r~e c t c ri ti qu e de I a li ttC r a t urc o ri g inat e des gen r es de ll yphorny
c-~tes dans T'he ?ungi.. de Ai ns wo r th, Sp.:arrow a nd Sussm.1n , Tome IV A, e n 
197 3 . Les auteu r s ont r eccns~ cettP foi~ p lus de 2000 noms de genre, 
cone r e 1 54 1 e n 197 3 . Les 61 p lanc hes d ~ f i gures d ' a to r s sont de ve nues 
129 .:~u jou r d' hu i . Aprh une i ntrodu c tio n sur 1 .:~ m~t: hod e et 1 .:~ cl3ss i fi. · 
cat i o n des typ~s con id i og:t! n ~t;ques , o n y t r o u v e r .1 une li stto doc umf.m · 
t~t! des n<Jms de gen r es , .:~ vee d3 t e, n~ft! rcncc, t ype mo r pholog i que, hOte , 
~sp~cc t ype. st a t ut nome nc l atur."1 1 et synonymie, avec r <!f~ r ences. Ce tte 
I i S[c d i stingue l cs genres acccp t t!s p3r l es aut eurs des noms reje t ~s ou 
dou u~u x . Viennent ensu i te l es i ll ustrali ons , so i t rep r od u ites des des · 
cri pt:i ons ori g ino. lcs, soi t dessi n~es a part ir de pnb li c a l ions nkentes 
o u e nco r e du type . Les 8 53 f igures r e pr~sentcnt pour la p lupa rt l es 
esp~ces ty pes des genres et sont ide nt i. fi l1es ~ l 'esp~ce. Le g r oss i sse 
ment n ' est pa s do nn !! ma is n ' cs t pas i nd ispen sab l e a ce n iveau. Suivenl 
encore 5 index: un i ndex des genres par t ype con i d i ogt! n ~ t ique. un inde x 
des connectio:'ls e ntre tCl~omorphes (s t ad es sexu(!s) et a n3 mo r phes (st3des 
co n id i e n s), une liste b i bli ogro.ph i que, unc lis t e des abr~v i ation s et 
un e l iste des f igu r es. Les auteur s ont su iv i 13 nomcn c l a tur ~ i ll t! g a l~ 
bas6c s ur Pe r soon , Synopaia FW1(;0l'W'1"' de 1801 comme po int de dl1 part, 
contr 3 i :-emen t ~ l ' a r t. 13 , m:~is combien souhai tll:e pa r beaucoup . Le Jivr~ 

rcmp l ace le.s guides dPs genres pub l ii!s jusqu'~ p r~sen t . 11 es t f ort b i en 
i t:~.pri m~. S3 r cli urc e n spi ro. l c s'i nspi r e de celle du Ba r nPtt:, ll. Zustr·a~d 

(7€Ple M o}·' Jmpel'fe~· t Fungi , ma i s o n pourra lc r egre tt e r . Vu son i! vidrnte 
u t i li tC e t son prix n ssez modique, le l ivr(! aura sans dou t e un e l3 r ge 
di rrus i o n . 

Les auteu r s 1 ' o nt d~dii! ~ l a memo i re. de Lua LZa X. /Vo!"CCttb . myco l o · 
gu ~ du Biosys t c m.::t ti cs Res earch Ins t i t u t e d'Ottawa, t a nt appri!ci ~e de 
l ous. 

CHA.'!P l CNONS D'EUROPF. , p.u M. SVRCEK c t J . KUB I CKA , adap t«! en fran· 
c;ais .w.-.c co li . de G. L . HENNEBERT e l .1l . , 296 p., !.48 ph. col . . 
s• , cartonnC, 1980. Ed. El st> v ie r ·Sf'qu o i a, 8 ·1 9G.O St Stevens · Wo l uve, 
Be l g i que. 

Ce guide des c hampigno ns es t rem<~r qu a b l e pa r l e g r .:~nd nomb r e d' 
esp~crs dlicrit~s - G.t.8 • chacune convc nab l f.'mf>nt i ll u s trc!-c d ' une pho t o 
~n cou lcu r s da ns le mili~u na t u r el. Les d;:>scrip t ions sont pri!c i s ,. 
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e t donnent le~ dimens i ons s pora l es. Un e int r oduction illustr~e retrace 
la s tructure des ch ampignon s et l e ur c l ass i fica tion , donne l es con sei l s 
au r~ colt: cur et le doc u me nte abondannent s ur l a toxic it il de s champi.gnon~. 

Off rant un l!:ventai l e xccpt i onnel l ement l aq~;e des c hampignons d 'Europe, 
tan t de mont3gne qu e de pl a i ne, c e guide s urpass e un grand nomb r e 
d ' autres mai ns comp l e t s . 

ECOLOCV AND DISTRIBUTI ON OF' FUNGI, Sc ript.'l 1-lycologica n ° 9, 144 p . , 
12 • , b r ocht:, 1980 , Ac3demie de s Sciences d ' £s tonie S. S.R., Tartu 
Es tonie , Prix . Rb l . 1, 10. 

Cc f:lscicu l e es t in titul il e n f onction des d e ux pre miers .uticles 
qu'i I comprend : The composition and seaoonal dynamics of the fu ngal. 
over on minera ooils and Trophic gr•oups of Es to,tian. Agarias~ p.u K . 

K<1 l .1mee s . Dans l e prem i e r tr ;wai l , )'aute ur r elCvc l es flare s d' aga ri
cal es da ns d ive r s types de fo r Ces c t de prairi es jusqu '~ I a tour b i~re 
e t le m01r.1i s ct no t e s.1 compo s i tio n e t s a ri ch e sse sp~c i fiquc ~ ch aqu e 
Eco t y pe v~g~ tal . O:~n ~ un st>co nd articl e , il r egr oupe l es Agarica l es 
en l3 g r oupes troph iqucs. l cs mycor rhizogenes, l es saprophytes de d ive r s 
t ypes de s ub s trat e t I es pa ra s i tes ~ cant les pri nci paux d ' e n t r e eux . 
Le f.1Scic ul e se t e rmine par un e r evis i o n du genre Lasi obeloniun pa r A. 
Rai tviir , oU ! ',aut e u r comb ine diverses es peces et e n d~crit cinq nou
ve l les . Texte en an g l ais. 

THE CHEMOSYSTEMATICS OF THE LICHEN GENUS PERTUSARlA IN NORTH AME
RICA NORTII OF MEXICO. p01r Marty n J . OIBBEN, Nilwau\tee Public Mu
seum, Publica ti o n s i n Bio l ogy a nd GPo logy N) . 5, iv + 162 p ., 136 
fi g .. l. 0

, brocht" , 1980. Milwaukee Pub li c Museum, Mil1Jaukee , Hi . 
S3233, USA. J,rix S 22.50 + post .1ge . 

L ' e xamen de pa s moi ns de 6800 s pec i mens, incluant e ntre autres 
des matEdaux h i s toriqucs de qu e l ques 40 herbie r s reconnus. e ~tl! n~
ces s .1ire ~ ce tt e r evue des 66 e sp~ ce:>~ North Amt:ricaine s des li ch e n s 
du genre Pertusa'f'ia . 14 espl!ccs sont nouve ll es . 33 ~?s pe ces sont end~mi
ques ll l'Am~ r ique du Nor d . Du point de vue de l eu r di s tributi on ~cologi 
que, 60 % spnt t c mper~es , 35 % a rc t obor~a l cs ct 5 % tropicale s. 40 a c ides 
o r ganiques son t r e c e ns~s ch e z. l es Po'I'tusar•ia. L' auteu r a app li q u~ 1 ' 
ana l yse ch rom.1t og r01phi e s ur s il icage l ~tousles Echantillons, se ton Ia 
m~ thode de Culbe rso n . S.1 taxo nomi e des es p~ ccs es t a vant tour bas~e su r 
1.1 morpho l og i c du thtdl e ec de la fr ucti fi cation 11pothE c ial e. Sur cc tt e 
base e l le d i s ci ngue deu x s o us-ge nrP s, P. sbg. Pe 'f'tusaPia e t P. sbg. 
P.i.o,lospora , l ' un lt f ruc ti fica tio n .1mp li carial e ou pertu sa riale, !'autre 
h f ructi fi cntion l ~cano rale ou sor~di a l e . L' ana lyse chimi que s ' ~v~ re 
une con fi r mat i on p rec i euse d.1 ns lo3 disti nction des es p~ces. Confront l!es 
en trP e llf"s, l es deu x m~ thodes pe rme tt e nt de r~duire l e po id s do nn E: eux 
vari01ti o ns et de ne plus s ubdiv i se r I ' e sp~ce e n un e sirie de v01 r i~t~s 
ou de fo r mes. La diffl! renc i:~ti on chimique jo inte a la s~gr~gation geo
gra phi qu e o pcroi s ccpcnd3nt de con firme r des e~peces proches commc d is 
tinc t es. L' esp~ce t y pe Pel"tusal"1:o pP.'t'tusa. eu ra si atique, n ' es t pas n~con
nue e n An~ ri q ue du Nord, cel l c qui l ui a e c ~ con fondue es t d6 c rite coome 
P. COYI.:Jocians . L' 3utcur 3 l e souci d 'unf.> nomencl ature correc tc . Ell e 
indique l e nom du g e nre comme nomen conseMJandW'!I, no t3nt qu 'i l es t it le
git i me ( Art . 63) , et r~ fh(' s .1n s plus de d~tai l - A regre t - ~ un art i cl e 
fu tu r . Scs syno nym i es pr~c i. !"r>nt l ~::>st a tut nome nc l at ura l c t sont j u s tifi.~es 

p3 r des cor:unentai res. I.P s desc ri ptions des esp~ce"s d'une li ste di! t a iii E:e 
de!ii ~ pt!ci me n s e xllminl!s c c d 'un(' d i s tribut i. on gli:og r:tph i que illus tr~e. L.1. 
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t: cchn iquc mac r ophotogr aph ique appl iqu~e I a i sse b dtls irc r . Cette mo nogra · 
ph i e b I n fois nouvell e . p r~cise e t did .,ct i que ~ r ite l'.1 ttend o n . 

A PRELUII NA RY l10LYPORE fLORA OF F.AST AFRlCA, pa r Leif RYVARDEK l. 
I n ge r JOHANSEN, 64 ° p . , 212 fi g . , 8°, couvcrturc- P"'Pie r- , 1980, 
Fungiflora Ed . P.O.Box 95, Blinde rn, Os l o 3 , Norway. Prix NKr 200. 

Durant l es 10 .1ns p.:~s s6s , al ors qu'il pub l ia i t8 i nt~ rva l e r egu li.er 
l es volumt>s des Flores des Po l ypor :~.ce.:.e e t d e.: Cor tici.:~.ccac d'Eu r ope du 
Nord ( r c v u s dans ~lyco•· axon ), le p r em i e\· aut~;>u r a ~ labo r~ ce t te Clo r e 
des Pul}•por e s d'Af r ique orientale pnr di ve r ses e xpl o r ."'t ions de r t'co l
t e e t I ' ~t ude des e;r ands her b i ers europ(!ens. La fl o r l:!: couvrc 5 families, 
1 es Corti c i.1c e .1c, Canodermat acea e, Hyrnenochaetace a e, Po 1 y poraceae e t 
Tremellace:at!, 75 gen r es done 4 nouveaux (Antrodiella, Eahinoporia, Navi
spOl'UD ct PDeu.dopiptoporus) et 337 es phes dont 3 nouve lles. Des clh 
r~elh:ment dichotomi qucs d c:-s genres c t esp~ces sont popns~es et, ~v idem· 
men t ( et pourquui ?) 1 imi t~ es aux seu l s genres e t es p~ces tra i t ~cs. Lcs 
es>;pl!ces sont d~cr i t cs ovec u ne att ention particulil): r e 3ux d~t ails an3to
mi ques et miccoscop i q ues, l esquel s sont dcssi n~s dans 14 plupart des 
es pCces. L'hn b it.:tt e t Ia d i stri butio n g~ogr3ph ique sont i ndiqu~cs, mais 
s 3n s li s t c des s p~c imcns ~ tudies (l e livre se ve u t ~ tre u ne [lore e t non 
une monographi c ) . lm prim6 e n c 3r3ctl! r es d.-tcty l ographiques, l e t ex t e est 
s .:1n s r e lief, peu a t tirant. LPs nomb r e ux espaces bl3ncs donn e nt .:1u l i vre 
une ~p3isseu r de 35 mm qui fe ro ropidement cede r 1.'1 fai.b le couvl! r t ur e 
de pn piPr . l. t:- I ivr e es l d~d i. l! ~ I a ~moire de ~I.A. OONK. 

SAPROPIIYTlC MICROF'UNCL F'ROM TA I WAN. PART l HY PHOHYCETES, by Takash 
l'tATSUS IHr-tA , z.lat~ u sh i ma l'lyco l ogica l Memo i rs No I, 82 p . , 46 fig., 
8°, paperback, ~l.ly 1980. Publ i cation Mntsushi ma fungus Col l ect i on, 
23- 19-601 l-l i kageyamate-2-Chome, Hig3sh inad3- ku, Kobe , Jnpan 658. 
Price : free of charge t roug h off i ci.11 r e ques t . 

Th i s i s th e first of a series o ( paper s enunu~ r.lting t he mic:rofung i 
co l lcct £> d in T.a i wan during 1976 to 197 8, by the author whe n he was guest 
as v i!llit ing sen i or myco l ogist 3t the P l.1nt P.:~th o l og y Di v i s i o n , Plant 
Protec ti o n Ce n ter , Ta i w.1n . ,\s in prev i o us pub l ic.:~ ti on s. the .1 u th o r s 
r epo rt s his profu se co ll ec ti ons and cultures of t he llyphomyce t es with 
th(" same wond e rful ability and efficiency. His descriptions o r comment s 
on s pec i es .:arc jus t what is needed, but his ful page drawings spc.1k rore 
t han wo rds. NuL l ess th .1n 250 llyph omycetes including 21 ne w specie!' and 
2 ne w gener a( Acl4nispol"' a nd Chei1•opo lys 1-toma ) are recorded, doc umented 
3nd ll6 i llus trated on the 8 2 pages o f thi s i ssue . This i s the s ta.rt of 
., new mycolugical series entitled Hatcuohima Nyaologica l Memo i-rs . 'Ne 
.:~r e sure of the s u cce~'> whi ch t h is series .,..j ll r eceive th rough the 
myco l og i cal world. This seri es is dis tri bu t ed by t he aut h or' s newly 
rst.iblished i ns l ituti.on , .1 very we ll s tanding f ungus herbarium and cul -

collec ti o n , t he I' tsu.shina F':mg1~s ol!ection. 

IH9L10GRAPH IA BOTANlCA CECHOSLOVACA 1973 -1 974, par A. Neuhli us lov' · 
Novo t n,; e t D. Gu t hov.l-Ja r kovsk.i, 564 p., broch~, l'•x20 em, Botan ic 
Uslav (;;Av, Prhhon i cl! u Pr nhy, 1978 . 

Cc r~perro irc b ib ! i o graphique donne rout e l a 1 iltl! r a t ure b o taniqut 
pub ! i PP en TchCchos lovaquie du r :mt l a p~riode cit~e, c 1aulle par mat ihe 
e t p.l r a uteu r. 
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UNTERSUCHUNCF.N ZUR KONSERVI ERUNC DE FRUCHTKORPER DES SPEI SEPILZES 
PLEUROTUS OSTREATUS UtfD DER PARTI ELLEN AUTOLYSE VON PILZSE LLWXNOEN , 
par He lga SCHI'IITZ , Si b I i o theca Myco l ogico vol. 77, 98 p. a• , dos 
papi e r , 1980 , J . Crame r cd . 

Dan s 1 ' e t ude du ~c:ani smc cnzym.1tique de 1 ' attend ri ssemen t observ~ 
t o r s de l a con servation de carpopho r e s dans des so lut ions acidu l i!cs 
ac~tique , c itri que ct l actiqu e (p\1 4) t 'auteur me t e n ~vidence l ' a c ti on 
de R~g t ucana se e t chitinosc sp~c if i ques du p i e d et du c ha peau du fru i t, 
tandi s qu e l C!s S-gluc.lnase et ch i l ob i ase du myce 1 ium sont san s action. 
Thl!se r~ali s11e suus I a d irect i on d u Pr . G. Egc r-Hummcl , Horburg. 

t-1USIIROOHS OF IDAHO AND THE PAClFlC NORTHWE ST. DlSCOMYCETES, par 
Etl~und E. TVLUTKl, 133 p. , 27 fig., 80 pho t .~ 13x21cm, 1979, 
Un ive r si t y Pr ess o f ld.:~ho , Uni versily Station Box 3367 , Moscow, 
t d.:~ho 83843, USA. 

Cc livre est ~c r it pour l es ama t eu r s " enthou:dastes" qu i vcu l cnt 
d~p;user les fon t i ~res des bnsidiomyc~ tes c t' s 'avc nture r ~ r~co l t e r le:> 
mori ll es, hc l velles , tr u ffcs c t .:lutrcs gr.:1nd es Pezizutes , Tub~ra l es e t 
Gcog l oss .:l c~cs . Ch:~ q u e esp~ce dc!c rit e est i ll ustr~e d ' un e photo blonc 
n :~ i r. Une c l ~ "de t f'! rrain, pu r ccent 1:10c r oscop iquc" es t propos~e : ma i s 
e ll e est dicho toni quc ct couv r e 5 pages bien p l eines ... qu'i l f aut li re 
ll ch .:1q ue r ~co l te? Une cl ~ synop ti q t~e serait p l us d idac tiquc ct plu s 
ra p id c. Cc tt t>: reo.uqup d~passe l e c adre d e cc livre qui es l b i e n ~cr i t 

e t 01gr~abl e . Pas ma ins de 122 cspl!:cC's y sont c l assc!es et reconn.1 i~sab les 
par lcs cl~s. 

CBS COURSE m· MYCOLOGY , par lo/. Cl\."1 5 , \I.A. VEN DF.R AA , A. J. VAN DER 
Pl.AATS- NITERI :\K , R.A.SMISON, J.A . STALl'ERS , 2c ~d i t i on , 110 p . , 
75 fig .• i n 8° ' dos papic r , CBS I B.13 r n, Nede rl and. 1980. 

Le texte de ce cour s ( l e ~d i t i on r e vue dans Myco t axon 3 :558 , 197 6) 
es t revu et comp l Ct C de I a l itt~r .::atur c r~cent e, sou s !i pe u pr~ s l e mCme 
vo l ume . Les 3ut e u r s y dl!v c l oppenl l es t r a i ts gCnh·:~ux d e Ia mo r phologic 
des c hampignons, dan s chaque groupe t.axo nomiquc , Ct .1 yC de nombre u ses 
figu r e s e t rCfCr c nccs. Le f.:1 sc i.cu l e nc se ve u t pas un gt~ide d 'i d ent i fi c cr 
t ion ( vo ir vo n Arx , Champignons s po r u lant e n cult ure pure , 3c ~d . e n 
pr~p.) m.a i s une bo nn e introduction au r Cgnc d es ch.:1mpignons . 

t\ REVI SION OF CHRYSOSPORIUM ANO ALL I ED CJ::NERA, pnr C.A.N VAN OORS 
CHOT. Stud i es i n Hyco l ogy, n • 20, 89 p .• 36 fig .• 3 p l. I i n a• ' dos 
p.:1pi c r , 1980 , CBS, 833 r n , Nederland. Pri x Hfl 25 . - . 

Cet t e monog r aphi c do nn e l cs d escripti ons i ll ustn!es et les c l ~s de 
luy ::capol •i W'I (22 espt!ces), My e lioplttho rYJ. (8 esp~ces), Ermloncia (2 v.1r. ) 

Zy. P~en-.a ( 1 esp. ) Tri hospof'ie lla (2 esp. ) et Goomycos (3 var.) . La coni
d i ogCn~se b lastiquc c t t h3lliqu e de ces champ i gnons est dCcr ite , ai nsi 
que l es r e l at ions avec l es s tades tel~omorphi ques a ppartcnant .:lUX Gymno· 
ascaceaf', Onygenace.1e, Ascosphae racca e ct So rd.1ri.:1ce:~ e . Celt e r ev i s i o n 
est Ia pr cnli l!: r c dc puis l e tr.:1vail de Channichae l de 1962. 

EESTI SEENTE KOONONI MEST IK { LIST OF ESTONtAN FUNGT, l..'lTII HOST lNDEX 
AND BISUOCRAPHY) par J . JJI:RVA et E. PAR.tlASTO , 33 1 p. , Din , dos 
papier, 1980, Ins ti tute of Zoology and Bo tany, Academy of Sciences 
of the Estoni an S. S . R1 Tar t u, Eston i.1 , Pri x: Rb l. 2, 10 . -
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Cecte Li s ee des ch:1mpignons de l' Estoni e est l e r~sultat de 15 ans 
de trava i l des myco l ogues d e l 'Acad~mie d e Tartu pour le d~pou ill cmcnt 
d e 1200 publicati ons cit t!!!e s e n annexe . Chaque espl!ce est c i tees avec h8-

e t r~ f~rences . 

BIOLOGY IN THR BLUE RIDGE, Fif ty Years o f the Highlands Biological 
Station, 1927 -1977 , by Ralph l't. SARGENT, 156 p . , ill., 8 °, p.:1per· 
back, 1977, High lanus Bio l og i ca l St ati on , P . O. Orawer 850, High
lands N. C. 2874 1. 

Th e then named High l ands ~luseum and Bio l ogic.'\1 L.'l bo ratory, in i tia
ted i n 1927 by a f e w determined people c .1ge r t o pr ese rv e l oc .1l h um.:m .:md 
n3tural hist o r y,has been , from th e e ar l y yea. r s, associated with mycology. 
The Hi ghlands stati o n, in 1934, r eceived t h e Ny co l ogica l Society o [ 
;\mcri c .l for its summe r f o ray . Dr. Hilli.:lm Ch.:~mbc r s Coke r , who presided 
t h e instituti o n fr om 193 3 lO 194 3, and subsequent l y as Honorary Pres ident, 
has been , with Dr L . IL !le s t er , Vice-Pres ident, th e promo ter s of th e s t u 
dy of the Appal.1chia n fungi. Coker publi s hed on b3sidi o mycetes, parti
c u la rly J/ydm.m and the Bo l et a ceae ( 1939-195 1). Hesler conti n ued h i s IJo tel 
on Sot.cthern AppaZachian Fungi i n Xycol og in f r om 1936 to 1955 , an d colla
borat e d with Al e x.:~nd e r H. Smith on HygPophoPU.s .:~nd Lactm~ius ( 1932 - 1962] 
Dr . L. S. Olive ( 1943-19 53) pub l i shed o n Treme ll a l es and i n 1965 his book 
Poisonous, Cdible ana' HaZl~.ccirwgenic f,.~GhrooomD . Dr. Ronald H. Petersen, 
more r ecentl y investig3ted che clav.1roi d fungi and the .:lqu;lti c hypho 
mycet es (1962-1963). Sure l y, the Blue RidgP T..'lbor ato ry contributed mu ch 
in 50 ye~lTS t o the Ame rican myco l ogy. The S.n gent's book, r etr.:lcing , 
years after ye.1 r s , the mu lti. plto ways and revi vi ng the un ique s piri t of 
the Highlands Biologic3 1 S tat ion ·.:i ll p l e .:~s e t he present .:~nd t he futur e 
scientific people. 

P/i:tTOPHTHORA CliJ!IAf.f0/.!1 Al'llD TilE DI SEASE IT CAUSES , by G. A. ZENT
HYER, Monog r aph No to, 96 p., 39 figs . , 4 ° , paperpack, l 980, Th e 
Ame ri ca n Phytopatholog i cu l Socie t y , 3340 Pilo t Knob Road, S t Paul 
t-IN 55 121. Pric e US S 8.-. 

How i s it poss i ble co c:ovcr s uch w id esprc .1d .:~nd l.ugc l y invcs ti
gal ed fungu s p.1thoge n 1 ike Phyt.oph t.1zo:roa c-ir1namomi i n 95 pages . The .1utho1 
d i d, and o n the base of 600 l i t erature r e fe r e nces . The rMt hogen is of 
i mpo rtanc e for the dec:.1y o f m.1ny cropicnl nnd ce mpc rnt c c r ops .1nd trees . 
900 hosts have been li sted. The monograph details th e mall)' 3Spects o r 
the biology , eco l ogy, phy s i o l ogy and genetics o f the pathogen, all do.1ta 
necessary i n the search to 3n effective contro l. The text is dense 
and il l ustrated o f many or i g in•1l rl ocumPnts. GPo rge A. Zf' nt my e r of the 
Un iversity o f Cnlifornia, Ocpnrtmc nc of P lant Pathology is devoting 
h i mse l f on the study o( t hat: p.1t hoge n f o r <1lr e ady 20 ye .:1r s and pu b l ished 
wi t h his collaborators mor e than 100 pape rs o n the subject. His master· 
s hip in that fidd wi l l he l p m3ny people e nga ged in r esearch t hrough the 
wo rl rl. 

A MANUAL OF ASSESSNENT KEYS FOR PL;\NT DISEASE, by Cl ivc JA:'I ES . 
44 fi ches illus tr~es, lOx I S em., 1980, The Amc ri c.1n Phytopathologi· 
cal Soc i ety , Sc r au l. Prix US S 10.0. 

Ces fiches illu!'!.tr ent les clCs rt ' e valuation des d~g5ts par Rhynch 
epoPium, Puccinia , Sepr::oro ia , Drrechsleroa s ur c ~ rC: n lcs , Phoma, C.ept.o trooclt iLG 
Stemphyl ium s ur l u z e rne e l Lrefle, Phyt.oph t hora, St r>ep t..o,yces, P.hi ~aeto-
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nia sur porm~e de t e rr e e t Xanthomonas sur har ico t. Ellcs aidcr ont l es 
phy topatho log i stcs ll cffcc t ucr des t!v.l l uati ons comparable s. 

LABORATORY JIANVBOOK OF MEDICAL l'fYCOLOCY by Hichae l R. HcGINNIS, 
662 p., ill., 8°, hard cover , 1980 . Academi c Pr ess , !'l.\'. 

"Owing to the inc r eased i mpo rta nce of f ungi in medecine, there i s 
a p ressing need t o d iscuss i mportant topi cs such as l aboratory safe ty and 
emergency p r ocedures, qua l it>' contro l and mode rn concept s , • . . t o assist 
111 i c r obiolog ists in sa f e t y i so la ting and acut3tcl y i den t ify ing fungi of 
medica l importance . ... The key to unders t anding any field of scie nce ne 
cessitates a t hor ought unders t andi ng of its Language . .. " (the author) . 
Thus, t he author de vo t es i t s f irst cha pt er to the morph o l og i ca l t erms 
t o be use in mode rn med ical myco l ogy for t he descri ption and the c l assi 
fic.H i on of t he f ungi, • .. :hilc chapter 4 (233 p.) and chapte r 5 (63 p. ) 
desc ribe t he sys t ems o f c las s i ficati on , de t a il the meth ods of s t udy :m d 
cotrment t he diagnoses of gene r a of, respect i vely t he Ascomyce te s , Coelo
tlyce t es, Hyphomycetcs and Zygomyce t es (si c) in the fanner and the yeas t s 
i n the la t e r. Chapter 9 (50 p.) adds a synopsis of the ~:~y coses , descri 
b ing and i ll ust r ati ng symptoms , etio l ogy and therapeutics o f each disease. 
The o the r chapte r s of t he book are descriptive of t echn ics: l aboratory 
safety , hand l ing c linica l spec i me ns, bioessay procedures, susceptibi li ty 
test i ng, qua l ity contro l. e qu i pment ma inte nance , cu l ture co llec tion and 
cul ture media . Ap pe ndices provi de:.: with glossary, li st: of synonyms and 
lis t o f f unga l r eco rds on man . 

The book i s no doubt i nteresting and usefu l, not on l y for t he tech
niques desc ribed, b ut as a n effort of providi ng medical my co logis t s wi t h 
the development s in modern des cr i pt i ve cyco l ogy, especia ll y i n t he fie l d 
of t he Hyphomycctes, after t he F i r s t Kananaskis Conference of 1969 . 

Non obstant s uch evide nt val ue , the book pr esents seve r .ll maj o r 
defects that myse l f at least, I do r egre t. In the general d i spos ition o f 
the con tent s , the book mi ght have been div i ded advantageous l y into two 
parts, one par t, t a xonomi c , inc l ud i ng chap t e r s 1 , 4 and 5 (the t echn iques 
excluded), chapte r 9 and the appendices , the o ther part, t echn ica l, grou
p ing chap t e rs 2 and 3 wi t h chapte rs 6 t o 10, and t he cu lture me t hods f r om 
cha pters 4 and 5. Tha t g r oup i ng migh t have avo ided r egre tt able dup li cations 
be tween chapter 1 a nd chapter 4 in t ex t a nd i llu:.otration . 

The illust rat ion i s , bes i de a few line drawings , essential}' made 
of black and wh i t e mic r opho tographs of f un gi, 11 x 8.5 em (half page) i n 
si ze, man y o f t hem be i ng o f good quali t y . Unfortunate l y , the illust r ation 
isdefect i ve i n several ways . Th e magni fication is no t g ive n. The numbering 
of t he pho t ograph s, composed of t he chapter number and the fi gure number 
with i n the chapte r i s complex and unconvenient t o t he r eade r. Furth e r more 
from a count o f 21 9 numbe r ed fi gures , 52 are composed o f 2 or 3 separa te 
full - s i ze phot ographs , no t mo unted i n p l ate , bu t prin t ed on distinc t pages 
most o ften and prov i ded with a f u ll l egend und e r fig. - A wh ich i s said 
"con ti nued" under fig. -B and fi g. - C. Th i s consti tutes ano the r unconve
n icnce. The procedure is in most case unju sti.Cied. Ei the r the photogr aphs 
composing a fi gure show the same f ungus a t l ow and h igh magn if i cation, the 
one at l ow magnification be ing ge ne rally o f no use or no value; or the 
pho t ognph s r epresent differe nt fun g i and coul d have be en numbe r e d a nd 
legende d se parate l y. At the same, t he dupli cation of the S.lmc o r simi l ar 
pict ures of the same fun gus , illus tr .:lting here a t e rm and f urther a gene
ri c concep t mi ght h.1ve been avoided . For in stance , a p i c tu re o f Drechs
l e ra sp . fig. 1.1 is the inverted pho t ograph fig. 4 . 46 of the same . Why 
Tri chotheci um roscum needs t o be s ho..,'" at di f fe r ent focu s i ng in figures 
4 . 105A and 4 . 1058 on p . 303 and 304? \o.1h y Syncepha l astrum ramos um mu~t 
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appear in 5 fi g:ures (1.9A , 1.98 , 4. t 20A, 4 .1208, 4.121) and on dis tinc t 
pages? Un:t c.ceptab tc i s the fact that Exop!'liitla spinif£>r iJ is not onl y 
figured three times in figs . l.27 . 4.1 3 .1nd 4.50 but also dupli cated in 
fig . lo.49A, i den tica l to fi g . 4.13, unde r the name Exophiala jc.Jnsc lmcJ. 
lt will be a l so mcnti onc d that amongs t t he 161 fi gs . illustrating chap
ters 1 and 4 . 50 f i gs . a r e of un identif i ed spec i es o f filamentous fungi . 
lo.'hy, in such an h andbook des igneci to be in formcu: i ve as much as cx:lmpla
t i.ve, t h e author choose t o i ll ust r ate un identified isolates ra the r than 
prope rl y i denti.f i ed (unga l species of medica l impo rt ance whi c h are avai
l able in pure cu lt ure i n off i ci:t l c ul ture collections? l,'hy f inal l y the 
photographs a r e s upplemented of such poo r and i n<lcuratc line d rawings? 

Oth e r defects are in t he t ex t. The 3Utho r dec i ded not t o cite 
the auth o r s of the names of t he f ungi i n t he Lext , but d i d c i te t hem . 
i n Appe ndi c C, onl y for t he correct names of wh i c h he l is t ed a synonym 
but not for many o ther names used in t he text. The r e ade r wi ll have t o 
consu lt other sour ces t o dis t i ngu ish for i nst ance Bl astomyces der mat:iti 
dis (conidia l t\ je llomyces dermat:itidisJ f r om W1Jngi ell.1 (Ho r miscium, 
Phia l ophora , F:xophiala) de::matit i dis . 

At the excep tion of the refe r ences inse rted in t he comments f o l 
l o~o.·i ng the ge neric description s of t he f ungi, references t o the l i L .... ra
t ure a r c t ota l y a bse nt from t he ge ne r a l t e xt, like a rc t he r e f e r e nces 
t o pub l ished sources fo r the 77 cultu r e oed i a c iL ed. The reade r need to 
be i n formed on the source of eve r y s tatement , t e r m, def i nition, cl assi
fi c at ion. key, techn ique o r f o rt""·: la oLher than the autho r' s pcrson<:~l 

Dealin g with termino l o~;y in chapte r l, t he autho r res trict: Lhe 
ap p licat i on of the t e rm chlamiJdospore Lo t hose t e r mi n<t l in fla t ed thi c k
"'•alled ce l ls which are ab le t o germinate and be r eproducti ve and pro
poses the use of t he Len:1 vcsi.cl o for the not germinating termin .. tl 
c h l amydos porc s as we II f or the i nt:ercal l a ry ones . Th is p roposit ion should 
be d i. srecommanded, t he term '.ICSi c J e being current l y dcsigna tinH the 
ampull iform tip of the Aspergillus con id i ophore Stipe. f urthe r the author 
il l ustra t es t he t e r m tav1c chandeli e r, i n use in medica l myco l ogy , by a 
pho t ograph o f t he appresso rial hyphae in Bot r ytis ci ne rea. As soon as 
18 70 , J. KLE I N i ntrod uced the term appcessor i. um to designa t e t hat type 
o( hypha different ia ted for th e attachme nt of the fungus. There i s no 
r eason for abandoning t hat t erm. 

A fi nal remark i s needed to i nfirm the author' s statement "fl a 
ge ll a t e ce ll s .:1.re produced onl)' by the c hy tr i ds" o n page I to 2 . 

Published by Academic Press , this handbook t akes benefit of 3 

h i gh qua l i ty typographi c printing .lnd b inding , as i t wi ll s urely be 
i n t he han ds of many myco l og i sts in medic<t l cent ers .1nd l abo r.lt o r ies . 

FUNGAL BIOTF:CIINOLOG"' , b)' J.E . S!11TH , O.R. BERRY t B. KRLSTlANSEN, 
X • 308 p., il l., 8 '", ha rd cover , 1980 . TI1e Brit i sh Hycologica l 
Society , Symposium se ri es n " 3 . Academic l'ress , I l l fifth Ave nue , 
Ne~o.• York , NYlOOOJ. Price $ 32.50. 

This book is the proceed ings of a jo in t symposium of the Brit i sh 
~lycolo& i e a l Soc iety and the Socie ty of Chemical l nsdu s try , he l d i n e t as 
cow i n Sep t e mber 197 8. The r ecent developme nt s of t he fungal bio Lechno
l ogy has i ncited mo r e rcsea r ch on the uses of fungi i n the i ndus l ri a I 
processes . The book is a se lection of t op i cs relate~ to t he inocu l ation 
the g rouch a nd t he cxplo i t at ion of t he f un g i through t he oper.lti on of 
l i quid and so li d sta t e f e rmentc r s . The parameters o f f un ga l t r o""th , from 
the p reparation o f the i nocu lum , the genetica l h.·nard~ the rheo l og ical 
cond it ions to t he reac ti on s t o the ty pe of ferme n ter a nd t he nat urc of 
t he deve l oped pa r ticles, are la r gely inves ti gated and disc ussed for the ir 
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i n terference i n t he des i gn of the fc r me ntc r s . The produc t ion of edible 
fungi i~ a l so cons i de r ed . The po ten ti a l it ies of f unga l b i otechno l ogy 
a r e r ev t c"''t!d and t he a ch i evements i n d i f fe r e n t r eg i ons of t he wo r l d 
a lso desc ri bed . Although the r epe:t t e rl orthog r a ph ic e r rors i n t he names 
o [ the f un g i, t hi s book r emains 3 ve r y inte resti ng accoun t t o applied 
mycology . 

FU!IG!t L S t1PROPIIYTISM by harry J . HUDSON , Stud i es i n Bio l ogy n° 32 , 
2d cd . , 76 p . , i ll. , paper back , 1980 . EdwAr d Arn o l d Pub l. , 41 
Bedfo rd Square, London t:C lB JOQ . Pri ce E. 2 . 25. 

It i s good t o r co l izc the a utho r 's a b i I ity t o reach so many goals 
t h rough thl! se oodest 70 pages : enhanc ing curiosi t y and i n t eres t for the 
[ungi, considering ma ny as pects of the f un ga l eco l ogy , gu i ding the stu
den t on t he f ie ld a nd i n t he l abo r a t o r y a nd demon s tra t i n g t he practica l 
i nte r es t of th e! fungi in indus tr-y and human l ife . Some tit l e s : woo d de
cay , b l ue sta in , basidiomyce t es a nd mi c r ofungi i n li tte r , c.h i ti no l ytic 
fun g i , 1 i &ni nc decomposi ti on, pyroph i l ous fun gi , coprophil ous f un g i , 
mo isture requiremen t s, osmoph i l ous fung i , storage f ungi, xe r ophytes , .'1 -

qu.Hi c f ungi, water po ll ut i on , the r moph ilous f un g i, compos t s , fe rme nte d 
foods , an tibi otics , vi t am ins. An e xc iting i n t rod uc t ion t o myco l ogy , 
th rough eco l ogy . 

PUNGT , Mli/1 I1ND J/IS ENVIRONMENT, by R. C . COOKE , 14 4 p ., ill. , 
pape r back , 1977 . Longman Cr ou p Ltd, London. Price £ 3. 5 . 

" 1 have a ttemp t e d t o wri t c a book about f ung i r athe r than a text
book on f un g i " . The author indeed rea l izes a simi l a r a ppr oach to t h a t 
of Hous t on, but with ma ny mo re i nformation and cons i deri ng a l so t he 
pa r asi ti c f ung i , ap pc3 l i ng t he aware ness of peop le on the dan ger a nd 
value of t he fun gi i n Lhe present and fut ure world. FrorH" t he pes t s a nd 
oycose,; to the i r cont r ol , f r om t he degada tion of o r gan i c rllil t tC! r t o t he 
synthes i s of pr o t e in a nd t he c u l t ivati on o f mush rooms f o r f oods and drugs, 
t he author c l e3 rly demons l ratcs th~ mu l tipl e. both de struc tive a.nd e labo
r ative po te nti a l i t ies o f t he f un g i, in wh i c h , fi na l l y , ma n i s conce r ned . 
\,' ith sc i e nce :m d phil osophy , he suscites t he desire o f read ing, mo r e 

(ungi. 

DIE: BLF.TTERPILZE (AGARICAC:::A£) DEUTSCII LANDS UND DER ltNGREIIZENDEN 
LliNDf:R BE$0/IDERS OCSTERREICUS UND DER SCIIWt.'IZ , par Ada lbe rt RICKEN 
xxiv + G82 p • • 122 p l . co t., i n 8 ° , r e li C, Le i pzig 191 5 . Rt! i mpritnt'! 
pa r Dr . Hass i co CA.'~DUSSO, IJ iale Europa 5? 21 0G 7 Sa r onno {Var ese) 
lt alia . Di spon i blc dan s l ' a. llcmand o ri g inal (Li t. 98 ,000 .- ne t ) 
ou t r a.du it e n i tal i e n par Or . La zza ri (Li t. 82 , 000. - net ) . 

La rCirnp ress i on de l ' oe u\• r c myco l og ique origin a t e c t uniq ue de 
Ad .:lbe rt RICKEN ( 185 1- 192 1) es t un evenement heu r e ux. Publ iee et d i stri 
buee par l iv r a i son s success i vcs de 32 pages e t 8 plan ches co l orCcs de 
1910 3. 19 15, ! 'oe uv r e de RI CKEN f uc: trCs b ien 3Ccuc.i 11i c p.u l e oon de 
myco l og i que de l' Cpoque d ' ap r ~s guer r e . En ~!!et l'oeuvre est l e b i lan 
de quarante annee de recoltt>S myco l ng, i ques { 1870- 1910) e n Al l ema gnc Ct 
regions l i mi t r o phes et po rt ant su r pl u s de 1500 cspi!:c.es . L ' ouvrage pre
sence d.1.n s un ordre syste ma t ique la desct" i ption de l G£2 especes d ' aca r ics 
sur la base d ' obse r vations preciscs tan t n i croscop i que s que macros co p i
ques, avec me n tion de ! ' hab i t a t ct . pour 662 especcs . unc il l u s tra t ion 
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en cou lcurs rcproduis.1nt les peintures a l ' hu i l e que reaiisa l 'autcur 
sur l e frais. La nomenclature est traditi.onc llc m<1is l!t.1yl!c des dates 
de publication. La dc rn iere livraison compor ta outre \ ' introduction et 
les index alphabl!tiques trois clE!s di chotomiques des genres , Core bien 
construites er. basees sur les caracter es lcs pl us l!viden t s. 

La r e imprcssi on cntreprise pa r l'Imp rimeur myco logue, Dr. Hassirno 
CANOUSSO est p.1rticu l ii!: r emen t r~ ussie . Le texte es t rcproduit de man iCre 
ri!gulii!re sur du papier de qualitC. Les planches en cou leu r s, t!d i tE!es 
sur un carton p l us fort commc les originates, re produisent l es tons 
les plus stables des differents exemplaires o ri ginaux compares. La re 
liure de type anci en est p r t!sc rvCc dans unc gaine. La qualitl! de cette 
rCimp r cssion mCri t c lcs encouragemen t s du plus grands nombre de rnyco
logues. 

ICOIIOGRAPHIA ,'1YCOLOGICil. par Giacomo BRESAOOLA, avec J. 8. Traverso, 
L. Fenaroli, G. Catoni & J.B. Tr cncr cditcurs, 26 vols. 156 p., 
1250 pl. col. , Milan 1927-1933. R€ i mpression par Or. MMsimo 
CANDUSSO , Grup po Hicologico G. Bresadola , Vialc Europa 5 , 
21047 Sa ronno (Varese) Italia, in 5 vats., 1250 p l. co l., relie, 
Sept. 1981 - Dl!c. 1982. Prix souscription Lit. 100.000 before 
September 1981 , Li t . 100.000 au re~u des vols . 1, 2 and 3, le 
sol de Lit. 60-85 .000 au rc~u du 4e vot. 

L' ex amen de la p i anche proposee par l ' imprime ur CANDUSSO au sous
c rlpteur semb l e presenter toutc" lc ~ gar,nties de <tnalite que l'on neut 
espCrcr , voire exiger, d'une telle ce i mp r ession. L'ouvragc de Bres.1dola 
es t un e oeuvre majeure dans la connaissance des champignons. La ri!impres .. 
sion ne sera r Calisl!e que si la souscription est !'> uffisante. On ne peut 
que re commander aux mycolocues et aux inst i t uti ons de sc ience mycologique 
! ' acquisition d' un ouvragc que lcs gen e r ations futures de myco logues i 
travers le I':'IOndc ne pourront ne pas connaitre ni ne pas consulter. 

A.t...ho Jte.c.e.i.ved : 
LABORATORY GUIDE FOR I DENTI FI CAT ION OF PLANT PATHOGENIC BACTERIA 
par N.W . SCHAAD, 72 p. 4 pl. col., mimeographed,t. 0 in (o l der, 1980. 
The American Phytopatho l ogical Society, St Paul, USA. Prix US $10.• 
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