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SANC T IONEO EPITHETS, SANCT IONEO NAMES, AND 

CARDINAL PRINCIPLES IN ": PERS . " AND " : FR . " CITATIONS 

R l CHARD P , KORF 

Plant Pa thology llerbar ium . Cornell University , Ithaca, NY 14853 USA 

ABS T RACT 

A hi s t orical pe r s pective o n t he I n ternati on.Jl Code o f 
Bota ni ca l Nome nc lature is given o n (1) the establ ishment 
in 191 0 of later starting-poi nt wo rks f or funga l no mencla 
ture (Persoon' s Syno psis Methodica Pungorum o f 1801 a nd 
Fri es ' s SysteiD.!to Hycologicwn of 1821-1832 ) , and (2) t he 
d1 le!Tim4 of 1950-1 981 in citing author citations f o r earl y 
species names o nce a l Jan. 1821 stllrting-poi nt da te had 
been es tablished for ' f ungi caeteri. ' The c oncept of Sl'nc
tioned na mes {a nd epithets), i ntroduced i nto the Code at 
the Sydney cong r ess in 1981 , is explained . An urgent plea 
is made to mycologists to f ind holotypes or to d esignate 
l ectotypes or ncotypes of sanctioned na mes so that taxo no 
!Tll.C mycology can proceed o n a sound foo t ing . Some princJ. 
plcs i n t he p r actical application of the ": Pees. ·· and 
": Fr . " s y stem of notation for sanctioned names and epJ. 
thcts , also introduced at Sydney, arc elucidated . 

A BRIEF H ISTOR Y OF LA T ER START ING -POIN T BOOKS AND DATES, A ND 
O F THE ORIGIN OF "SANC TIONED" NAMES 

At the 1910 ( Bruss~ls) International Botan ical Congress 
( rBC) various later starting poi nts fo r the nomencla t ure o[ 
plan ts were adopted wher e use of Linnaeus ' s Spec ies Pl a n ta-

~n~·a~o;~;t w~~~-a:a"m1e~e:d. L[~:aefuusn'gsi f;~:i~; f:~:~~!r~ 8 (i ~~~) 
f~~ alci~~~;~~ f~:rs~o~~~rttrlol ro~~~o~~~~ f~:thm~xiocmfc;~~~o~~~ 
for rusts, s muts, and gasteromycetes ; S t e rnberg's ( 1820 ) 
Flora der Vo rweld t for all fo ssi l plants ( including fossi l 
fungi } ; a nd Fr ies's 3-vo lume ( 182 1-1832) Systema Myco logicum 
for a ll other fungi ( termed the " fungi cae te ri " ). 

All f unga l groups , e xce pt f ungi c aeteri, had a si ng l e 
volume a s the sta r t ing-point book. Bet\o.•een 1910 and 1950 an 
often live l y debate a r ose over how t o i n terpret the 182 1-
1832 date-spread as a starting point for fungi caeteri . A 
few author s he ld that the starting poin t s hould be 182 1 , 
and that all names published after that d a te we r e validly 
publi shed. Oche r s held chat names published prior co 1832 
had no status a nd were no t validly published excep t in the 
Sys tema itself . St ill o thers assumed each group of f ungi 
had its s ta r t i ng point on t he dat e that Fries t ook up t hat 
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groul? in the Systema. Thus agarics a nd aphyllophor alean 
fung1 would mostly date from 1821, as wou ld the Geogloss
aceae of the Di scomyce t es ; many other DLscomycetes would 
date from val. 2 {1) of the Systema in 1822; the remaining 
Discomycete s i n 2(2 ) in 1823; etc. 

Because precision in dating nomenclatural ma tters is 
essential, a major change was enacted a t the 1950 (S t ock
holm) lBC in which actual or arbi t rary publication da tes 
were set for starting-point works, a nd nomenclature for 
each of the groups was now de fin ed as bcgi..nnlng on a 
particular date (rather than book ) . The dates which conce rn 
us were 1 May 1753 f o r Linnae u s's Species Pla ntarum , 31 
Dec. 1801 for Pers oon ' s Synopsis , 31 Dec. 1820 fo r Stern
berg's Flora , a nd 1 Jan. 1821 for volume 1 of Fries's 
Sys t ema. ( The other volumes of the Systema were no t arb i tra
rily dated.) 

The who l e purpose of adopting later starting points 
had been to attain stability in nomenc lature, recognizing 
that, in the case of fungi, there we re two ea rl y authors, 
Per soon and Fries , who had brought some semblance o f order 
ou t of the chaos of their pasts . The intent i n 1910 was to 
bui ld upon their taxonomy (and thus their interpretations 
of the taxonomy and nomenclature of ear l ier works). With 
the adoption of a starting-point date of 1 Jan. 1821, all 
those fungi caeteri in vol umes 2 and 3 of the Systema were 
deprived of a s t a rting-point book for reference . Since this 
v.•as clearly a t odds with the intent of hav i ng Fr ies's 
Systema serve as a later starting point, the 1950 IBC 
adopted a me thod of providing priviledged s tatus to the 
names in those two v o lumes. They ex t e nd ed that pr iv i ledged 
s t at u s also to the names used by Fries in the 2-volume 
Elenchus Fungorum ( 1828) , correct ly seen as a true supp le
men t to t h e Systema. The e xact wording a dopted f:or Art. 23£ 
of the Stockholm Code was: 

L FUNGI CAETI::Rl , 1 Jan . 1821 ( t-rie s , Systcma Mycol ogic um 
Vol . 1) . Vol . 1 o f tho:! Sys tema is treated as having ap
pC!arC!d on 1 Jan . 1821, and the: Elenchus Funsorum (1828) is 
treated as part o f the Systema. Names o f FUNGI CAETERI 
published in other works between the dates of the firs t 
(Vol . 1) and last (Vol . 3 pa r t 2 and ind~x) pans o f t he 
Sys tema which are synonyms or homonyms I of names of any o f 
the FUNGI CAETERl included in the Systema do nu l affect 
t he nomen~ l atural stat u s o f names used by Fries in Lh is 
work . 

The wording was no t fe licitous, since there is no 
definition of what t he "nome nclatural status" of Fries's 
names is. The French text is perhaps clearer" " · . . n'ont 
poin t de r~percussion sur la nomenclature des noms utilise s 
par Fries dans son ouvrage." The names in vols. 2 and 3 
(and in the Elenchus ) were thus accorded a s pecial kind 
of priori ty as protected or priviledged names, and the 

~nder to th e reader: ' s ynonya is a. different nane for the sut taxon based on the 
un e or on • different type; 'ho•ony• is t he sue nut based on a diffe rent type. 
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whole Systema was in some ways sti ll a "s tarti ng-poin t 
book ." For these pr iv iledged names Da nk ( 1961) coi ned the 
term " sa nctioned" na me s . He also suggested addi ng an i ndica
e ion of s uch sa net i.oned sta tus , " : Fr.," to those name s 
which were va lidl y published prior t o the date that they 
were t reated by Fries i n the Systems . (Since valid publica
tion of fungi caeter i did no t begin unt i 1 1 Jan. 1821 , t h e 
": Fr." notati on was o nly t o be applied to names published 
in other wo rks be tween 1821 and 1832 ( index ) that were 
adopted (i n s ome form) by Fries in the Systema/Elenchus . ) 
Though Dank's fo rma 1 propos a 1 for thi s sys tem of not at ion 
was re j ected at the next lBC , many work e r s, my se lf inc luded , 
found it so useful t hat they often adopted this system in 
thei r publica t ions. 

TilE 1 950•1961 DILE MMA: AU T HO R CITATIONS 

With the adopt ion in 1950 of 1 Jan. 1821 as the start
ing-point date for (ungi caeteri, new problems in citing 
autho ri ties arose . A s ing l e example i s chosen here to illus
trate how the many va r ia tion s in pe rmi ss ible autho r cita
ti ons came into be ing . 

Peziza araneosa Bull. 1791, if it had been a plant 
with a 1753 s tarting point, would have complied wit h all 
the r equi reme nts for valid publication. Since it is a 
mem be r of t h e fu ng i cacteri, it was "devalidated" (a term 
co ined by Donk , 1957) by provisions of later starting 
points. Fries accepted t hi s s pe cies in Syst. Myc . 2(1): 69, 
1822. Prior to 1959 the In te rnationa l Code of Botanical 
Nomenclature ( ICBN ) perm i tted ci t a t ion of this name in 
th r ee ways: 

(1) Peziza araneosa [ Bull.) Fr. 

(2) Pcziza arancosa Bull. ~ Fr. 

( 3) Peziza araneosa Fr. 

The firs t two options c learly identi f ied the s ource o f the 
name, a nd t hus of i t s type specimen; the th ird o bscured the 
origi n of the name. The foolishness of having two diffe rent 
ways of indicating a pre-sta r ting-point autho r , s qua re brack
ets and "ex , " and the prob l em caused by thus introducing a 
different meaning for "ex" chan used elsewhere in t he lCBN, 
has been detailed elsew""llere ( Dank, 1957) . I n t he 1959 and 
1964 Codes only c i tations (1) a nd (3) are approved . A 
reversa l of this occurred in the 1969 and 1975 Codes, where 
o nly o ptions (2) and (3) are approved. {The change was made 
(unwise l y! ) by the Editorial Committee, and not voted upon 
by the Congress. A propo s o l by Compere ( 1973 ) to restore 
square brackets instead of "ex" was not accep ted at the 
Leningrad ( 19751 IBC. ] -

With the adoption in 1950 at Stockh o l m o f a sta rt 
ing-point date of 1 Jan. 1821 a wholly new pro bl e m a rose: 

~Z~~~=~~~g f~~~~0~dor~;~ ~~~t~:~e i~ft~~nkt,h5at t~;~~n~~~;;~ ~~= 
"rcvalid<lting" author of a devalidated name). The immense 
difficulty o f ascertaining the name of this validating 
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author \o.•as no t gi ven ser ious c onsid erat ion by t hose who 
ado p ted the 1950 l CBN. Th e prob l em has be en disc ussed a t 
leng th e l sewh e r e ( Kor f a nd Koh n , 1979 , 1980 ; Demoulin et 
a l . 1981) a nd need no t be resta t ed h e r e . Und e r t he 19"'SU 
'COd e Bull ia r d ' s name (a bove) h ad spec i a l s t a t us s i nce it 
was "sa nctione d" by i t s use i n Fries ' s Sy s t ema . Bu t t he 
a utho r ci tation wa s no longe r tha t o f the pre - 1950 Codes , 
for Fri es onl y t ook up the name in late 1822, a nd at leas t 
four a u t h o r s used it i n 18 2 1 (a nd a t Least one other au t ho r 
ear lier in 1822 tha n Fr ies). 

Ex t e n s i ve a nd pa ins t aking bibliographi c r esea r c h over 
t he yea r s by such e xpert s as Donald P. Roge r s a nd Ro nald H. 
Pe t e r sen (see Ko r f, 198 2a ) has Led to pa r t la lly comp l e te 
seque nci ng o f t he var i o u s book s pu b li shed i n 182 1 (and , to 
a muc h lesse r extent , t hose pu b l is hed i n 1822 a nd l ater) . 
But f o r some 18 21 book s a nd ar ti c l es an e xact date o( pub ll
ca tion ( and the r efore t he ir position i n t he seque nce) wlll 
ne v e r be ab l e t o be established . (One could, of cou r se, 
Legis l a t e arb itra r y date s of publication for all of t hem!). 

~!z f~i !~~~coks"aow~uff~;e~~ngkntOr\.;a ~;=~~ ~ s!~ , 1 ~~ ~ :> ~ hattha~doK~~~ 
Amans' s F l o r e Age nai se was publish ed between t he 20th and 
28th of Apr il , MCrat' s Nouvelle Flore between the 9th a nd 
15th of June, a nd Pur ton 's Append ix af t e r Augus t 1s t . Bu t 
Nocca and Ba l bis's Flor a T l clne n s i s i s, i n Pe t e rs e n 's words, 
" un sequcnca bl e. " 

The 19 50-19 75 Codes lef t us wi t h fou r 2 possibly cor rec t 
c i tat i on s : 

(4) Pezlza a r a neosa Bu l l. e x St . - Ama n s 

( 5 ) Pez i za Bu ll. ~ Nocca & Ba l. b . 

(6 ) Pe z iza a r a neosa St . - Ama n s 

(7 ) Pezi.za a rancosa Nocca & Balb. 

For none o f these was Fries ' s name to have a ny pa r t i n the 
citat i o n , fo r h i s ac t ion in 1822 was a fter t he sta r ting
poi n t d a t e . Ci t a t ion s { 4 ) a nd (5 ) ha d at least the merit of 
t e ll i ng u s where t h e t y pe of t he name i s to be f ound 
( Bul l iard 's s pec i me n s if exta n t, publi.catlons, fi gu r es) . 
Ci t at i o n s (6) a nd (7) ma ke matte r s qu i te a bst ru se, since 
nei ther St.-Ama ns ' s n o r Nocca a nd Ba l bis's wo r k s are avai l 
a bl e in many li b r a r i_es, no r we r e t hey cited by Fries , 
Merat , or Purto n. On t h e con trary , eve n i f Bu lli. a r d's \.•o r k 
is no t in ma n y li bra r ies, i t i s cited by Fr ies a nd by eve r y 
o ne of t h e above a u t ho r s, as it was the basis o f a l l thei r 
treatments . ( I t is, moreove r , now eas il y avai l ab l e on mic r o
fic he.) 

And ye t a f u r ther question ha unted us: did Roge r s and 
Petersen rea ll y exh a u s t the 1821 Lite r a ture? Wou l d someone 
unear th another obscu r e 1821 wo r k usl ng Bul l l a r d 's name? 

-,---
1 ~~~ i nt tlltion111ly i9nori119 hto ;add i ti on•! dt1ti1111•, (4a ) Puiu arauon [Bu l l.] 

St.-AIIans and (5a ) Pu iu araneou ( Bull.) Not u t B•lb., per•ilt ed under lht 1950 
and 1954 Codu and duanded inlttad or (4) and ( 5) br the 19!19 .and 196~ Codu . 
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For e xample, a pub lica t i on by Apoc rypha l, e ithe r i n Jan . 
Mar . 18 21 o r of u ndete r mina bl e da t e wi th i n 18 21, wou l d 
yie l d two addit ional poss ibi li ti es : 

(8 ) Pez iza arane o sa Bull. ~ Apocr. 

( 9) Pe ziza a r a neosa Apoc r. 

No " s t a bili t y" i n nome nc l a t u re arose from t hese change s in 
t he Cod e i n 1950: indeed , myc o l ogi s t s v.•ho wi s hed t o fo l low 
the Cod e we r e force d t o Leave t he i r f i e ld wo r k a nd the ir 
microscope s and t o head for the dus tiest li bra r y s he lves to 
l ook a t musty local floras, emerg ing f ina ll y wi t h a n a utho r 
ci t at i o n that - a t best - " might" be the co r rect o ne ! 

T HE 1 98 1 COD E: SANCT I ON ED NAMES AN D 
1\ UN IFOR M STA RTING PO I NT 

In an effo r t t o obviate the d r udge r y o f s terile l i bra r y 
searche s tha t l ed to some t i me s con flicti ng, s ome times un re
so lvabl e probl ems , a s ubc ommi t t ee of the Nome nc latu r e Secre 
tar i at established i n 1 971 by t he Interna t iona l Myco l ogi ca l 
As s oc i at i o n mad e a ser i es o f p r oposa l s (af t e r yea r s o f wor k 
a nd g ood- i nt e nt ioned i f no t a l ways good - na t u r ed i n
figh t ing ) that res u l ted in c ha nges i n t he I CBN enact ed at 
Syd ney d u r ing t he 198 1 I BC. I n br ief, t hese res t o r e d 
Linnaeus 's Species Pl a nta r um (1 il-1a y 17 53 ) as the s t arti ng 
po in t f or a ll r e c e n t f u ngi (fossil s s t i ll s ta rt i n 1820 ), 
bu t a t the s ame t i me gave prote c t e d s t a t us t o t he na me s 
a do pted by Pe r s oon in t he Syno ps i s ( 1801 ) for r u s ts, s mu ts, 
a nd gast e r omycetes, and to t hose a d opte d by Fr ie s in t he 
Systema / El e nc hus ( 1821 - 183 2) f o r f u ng i cae te ri ( e xc lud i ng 
my xomycetes ). Donk ' s te r m " sanc t i o ned " was emp l o yed f o r any 
name " ado p t e d " i n thos e na med wo rk s in t he r es pect i ve 
grou ps . Do nk ' s p ropos ed ": Fr . " nota t i on (for i ndica tio n of 
a na me "reval i dated " b y some other aut hor t ha n Fr i e s t ha t 
ha d , at a la t er date , been adopt ed i n t he Syst e ma) wa s 
taken u p in a mod if i ed f o r m, s i nce t he r e a r e now t wo 
sanc t ioning works . (Pe r soon ' s names i n t he Synops is we r e 
pub li shed und e r 19 50 - 75 Codes o n t hei r own l ate r start ing 
po in t date , 31 Dec . 1801 , a nd had automat i c prio r i t y; t o 
ma intai n tha t pr i o rit y, sanc t ion i ng statu s was necessa r ily 
extended t o that work . ) 

What d i d t h i s do t o ou r e xample fung us? l t c ha ng e d th e 
sta t us o f Bul lia rd ' s 1791 name f rom "not va lid l y publi s hed " 
to " val id ly publ i s he d , 1

' si nce it appeared aft e r 1 Hay 1 75 3 . 
By e xami na t ion of t h e Systems we d i sc ove r tha t Fr i e s " s a nc
tioned " the name . We need never look i n t he li br ary ( o r the 
wo r ks of St. - Ama ns, M~rat, Purto n , o r Nocca a nd Ba l b i s in 
r ega r d to thi s fungus, for t hey no longer have a ny nome n
cla t ura l i mpac t; thei r so l e c l a i m to ou r c urren t in te r e st 
lies i n d is tribu t i onal r e c ords o r possib l e miside n t i f i ca 
t i ons . Like wi se, we need never f ea r the d isc ove r y of " Apoc r y
pha l' s " 18 21 treatment. The ne w Code now pe rmits only two 
ci t a t ions: 

( 10) Pe z i za a r a neos a Bull. 

( 11) Pez i za Bull . : Fr . 
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For ma ny purposes the firs t will suffice. For certain situa
tions the latter will be better, for it conveys an additi on
al bit of information : "this name has been sanctioned by 
Fr ies.' ' As we sha ll now see, sanctioning is a t,..•o-edged 
s word , having to d o not only with priorability of names, 
but also with typification of names. 

Sl\NCTIONEO NAMES: 
PROTECTED AGAINST SYNONY MS AND HOMONYMS 

Under the 1950-1975 Codes, names of f ungi caeteri 
a dopted by Fr i es in vats. 2 and 3 of the Systema a nd in the 
Elenchus were g r anted a priority over competi ng names (i.e., 
names at t h e same rank) published afte r 1 Ja n. 1821 and 
befo r e the index to val . 3 ( 1832), whether these were 
synonyms or homonyms. Under the 1981 Code, all t hose names 
not on ly reta i.n that pr i o rity status , but now simi l ar 
status extending all the way back to 17S3 has been e xt ended 
to them a nd to all of the names of fu ngi caeteri adopted 
(sanctioned) by Fries in vol. 1 of the Systems and also to 
al l of t he names of rus ts, smuts, a nd gasteromycetes sanc
tioned by Pe r soon in the Synopsis ( 1801). Sanctioned na mes 
are protected only at the rank assigned them by Persoon or 
by Fries in the sanctioning Y.•ork, since priority is always 
rank-limited under ICBN (A r t . 60.1. " ... In no case does a 
name o r epithet have priority outside its OY.•n rank") . 

TYPIFlCATlON OF SANCTIONED AND UNSANCTIONEO NAMES 

A very s ignificant aspec t of the changes adopted at 
Sydney was a furt her a ttempt to attain stabilit y in app lica
t ion of sa nct i oned name s . The ICBN i s based on the type 
me t hod , and t hough s peci fic and i n f r aspecific names have 
l o ng been recognized as having s peci mens as their types, 
t he Sydney Code makes amp l y clear that t he names of a ll 
taxa, e .g. , gene ri c names, ultimate ly have s pecimens which 
fix the app lication of t he name. For many early f ungal 
names type specimens no l onge r exist, and for unequivocal 
application of a name, nomenclatura l stability require s 
us to propose a neotype to fix the application of such 
names. Words and drawings cannot be sectioned, no r can 
reagents be appl i ed to them to determine reactions . Under 
the Sydney Code the type of a sanctioned name may be selec 
ted not onl y from the or i ginal aut hor ' s material, but also 
from the material of the sanctioning author or from material 
he cites by reference. Sometimes an ear l y author's herbar ium 
yie ld s one or more specimens bearing the name in question , 
but their status as holotype or syntype material may be 
open to serious question. It should now be possible in 
most cases to choose a lectotype, or, far more frequently, 
a neotype, which corresponds to current usage of a name, 
as viewed t h rough the eyes of the sanctioninS?. and the o rigi 
nal authors. When t hese t wo disagr ee 1 the choice should be 
ba sed o n whiche ve r will cause t he lea st discomfort and 
disruption of taxonomy. Neotype specimens will be able 
to be sectioned, examined, and characterized. A great advan
tage of t hese neo types over the generally "lost" o riginal 
materials is that they can be abundan t collections, we ll -
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dried, and adequately c ha r acterized whe n in fresh condition. 
They wou l d idea ll y serve t he e nds desired by Smith ( 1977: 
123-125 , 150-155) for "repr esentat ive" specimens . I have 
discussed most of the processes of typification of sanction
ed names elsewhe r e (Kerf, 1982a , 1982b), and s hall no t 
belabo r the matter f ur ther he re. 

Since the ty pe me thod requires suitable types, mycolo
gists mus t now devote themse l ves ( 1 ) to findi ng h o l otypes 
when t hey exist, (2) to designa ting lectotypes from undoubt
ed "orig i nal material," a nd, far more frequentl y, (3) t o 
providing adequate neotypes for old names that are no~· 
' typified' by iL tust rat ion s ( 'iconot ypes' ) or by descrip
tions a lone. 

First in impo rtance will be s pecimen typificat ion of 
names used i n the two sanctioning works . Scrupulous ca r e 
must be used in d esigna ting neotypes , as the Code reminds 
us, but such ca r e \-.•ill result i n neotypes ( preferably 
t o potypes from the type locali t y) that will fix t he names 
as currently emp l oyed (a t l eas t in a great majority of 
cases). Only l ater will we need t o consider names placed in 
synonymy by the sanction i ng authors, or names overlooked or 
i gnored by t h em . When such an early name, after specimen 
typiflcation, competes wi t h a sanctioned name, it will 
merely fa 11 in to synonymy wit h t he sanction ed ( protec t ed) 
name. Lf suc h a name tu rn s out not t o be treated i n the 
sanctioning work, it also will need to be spec ime n typ ified 
and will date from the date of its o rigina l publication . 
The principle of priority wlll in some cases t he n force us 
to adopt a n old, forgotten name i nstead of a name in use 
but described later. This par t icular argument was advanced 
as a reason for not abandoning later starting points, but 
if priority is t o be served (a nd it is a guiding principle 
of our Code) t h e n it should be allowed to operate. l f 
Que let renamed a species in t he 1880's that Bulliar d had 
previous l y described in 1791, \o.•h y should we continue to 
give c r edi t to Quelet when Bull iard had come to the same 
conclusion nearl y a century ea rl ier? Where such la ter spe
cies name s are of "major econom ic importance, " we can 
reso rt to species co nservation. 3 

SANCTIONED NAMES OR SANCTIONED EPITHETS? 

l t i s unfortunate but true that l egislators often ma ke 
semantic e r rors. What zoologists call a "spec i es name" 
botani sts ca ll a "species epi thet." The various edition s of 

-,--
Though no• ina speeifin tonservanda were (at l ong h s t ) penitled vnder the Codt 

adop ted at S ~dney in 1981, what bo tanht~ really i ntended t o do, I renin ton<~inced. was 
to conse rve spedes rp ithets , not spttics nun . The 'lite · IIJoporte vr (Greuter and You, 
1982 : 51.-55 . ) np l ained t hat under t he ne w orovi sions of Art . 14 wha t viii be eonurwed 
are buiony u . Then are conserved ag11inst all ho•on~•s and aga inst all listed ~ynonyu. 
'ilhen tia e:lithet of th•t tonservtd buionya is transferre d , it reu ins its priority (at 
t he sue r•nll) against any eo • bi nat ion based on • rejee te d nne. Horrendous eirtu•l ocu · 
ti on1 11ere introduced int o th e new word i ng of Art . Tl. aerely to avo i d adaitting that ve 
• u tt d to conserve species epit hets rather than spedu n•au. 



348 

the ICBN have been p l agued by use of ' name' in ma ny places 
whe r e 'epithet' had been intended . One of the mos t flagrant 
of t hasc error s ha s been in regard to what is 'protected' 
in Fries's Systema / Elenc hu s (and n ow in Pe r soon's Synopsis ) 
by the 1950-ff. Codes. Remember that the w.•o r di ng was (and 
stll l is) " Names of FUNG I CAETERI .. . . " What was intended 
was not only that names used by t hese author s were to be 
preserved, but a l so e pithets, as can best be shown in an 
examp l e : 

Aga ricus me llcus Vahl was publis hed in 1790, a nd is a 
sa nctioned name in Fries's Systema. One of the synonyms 
cited by Fr ies i s Agaricus obscuru s Schaeff., published in 
1762 . With the new 1 753 sta rting-point date, both names are 
valid ly publis he d , and were it not: for the sanctioned 
status accorded Vahl's name, we would be obliged to take up 
Sc haeffe r 's name on the basis o f priority. 4 This is t h e 
fun gus known today as Armillaria mel lea [or as Armillariella 
mel lea by those who ( I agree \l.•i th Wac l ing e t a L. , 1982 ) have 
selected an i neligible type for the name Armillaria ]. If it 
is i ndeed Vahl ' s n ame that was sanctioned by Fries , what 
happens when we treat the epit het i n another genus, Ar milla
ria or Armillariella? Neither Armillaria me llea nor Armllla
riella mel l ea were names sanctioned by Fries , and nei t her 
would have priority status ove r the names "Armllla r ia obscu
ra (Sc haeff.) Autho r - X" o r o ve r " Armillariella obscura 
(Schaeff . l Autho r - Y. " Lt was ce r tainly never the inten tion 
of those who framed the wording i n 1950 that gave privl
ledged s tatus to Fries ' s works no r t hose who adopted almost 
identical wording in 198 1 for pr oviding sanctioned status 
for Persoon ' s a nd Fries's works tha t old names synonymized 
in the p r otected \I.'O rk s could ever rise agai n to haunt us 
nomenclat ura lly! Whe n they wrote "Names of FUNGI CAETERI 
... " they clea r ly meant "Na mes and e pithets of FUNGI CAETERI 
. .. " were to be accorded sanctioned status. Not on l y are 
the s everal generic and supragene r ic names in t h e sanction
ing works to h ave privileged status (at their ra nk ), but 
likewise e pithe ts (infragene r ic epit hets, specific epit hets, 
and i n fraspec ific epit he ts) have a priviledged status. When 
such epi thets are transferred (and retai n their same rank ) 
it was c l ear l y our intent that they shou l d r etain t heir 
special status. 

Anot her v e ry impo r tant poin t needs to be made here: 
sanctioned names a nd epithets are sanctioned against all 
"synonyms a nd homonyms, " whethe r t hese are mentioned in the 
sanctioning wo rk o r not. In chis regard sanctioned names 
diffe r ma rkedly f rom conserved names. Bo th cake p r iority 
o ve r homonyms whether cited or not , but conserved names 
take priority o nly over those earl i er synon yms that are 
specifica ll y l isted in the Appendices as n omina rejicienda ~ 

~r purposes here we shal l u sue that fries wn correct in syno ny•izi ng t he t110 
nuts , and tha t t hey art i ndttd t u ono•i c. sy" on y•s. 

5 [ver since first introd11ud, conserwed fui l y n~•u ha wt l1cked listed nuina r ej itie n
da Ceuitt the Codes ' re q11i ruen a t hlt this be done! A nt .. ' ho11sekteping ' propostl vu 
intr oduc ed on tht floor 1t Sydn ey (Gr euttr 1nd You, 1982: 51-52) to tHipt f u i l y ttiiU 
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tn ou r example, Agaricus melleus Vahl.. : Fr. is also pro
tected against discovery of any pre-1790 name, eve n one not 
cited by Fries, \\•hich we concl ude is a syno nym. (And, as l 
have s h o\\•n above , t he intent is that the ep ithet "metlea, 
- us, - urn Vahl. : Fr." is similarly protected in Armlllaria 
and i n a n y other genus to which it may be transferred at 
spec i_cs r ank. ) 

RANKS OF SANCT I ONED NAMES 

Anyone who has worked with the sa nction ing books will 

~:co~~~~e;,.,·~~~kst,ha~an~ho~fh th~ense~;ra;~~er~~cct~exsa t:~r e~:~~~ 
un li ke those in modern use, while many of the i nfragene r ic 
categories are undesignated or are at t i me s at ranks not 
permited under the Code .6 Infraspecifi c categories are 
simi.Larly of severa l levels, often not indicated; fo llowi ng 
tradition, "the rank of subspecies under species i s ma rked 
by Letters or figures; that of varieties by t he se ri es of 
Creek let t ers, o, a , Y, etc. Groups belO\\' varieties and 
half-breeds (mule of flor ists ) are indicated by l et t e r s , 

~~~u~~sth~; .. t(~~ogc'"a~fd~\\3e\ ~~g~j: (~crctrd:t;gof t~het h~CB';/ ~~a~! 
in detail wlth cases whe re clear indication of rank i s no t 
provided .) Wha t mycolog i sts mus t now keep in mind. of 
course, is that even if the r ank of the taxon in one of the 
sanctioning wor ks is uncertain, the name is nonetheless 
sanctioned, and thus t he sa nct i on ing treatment should be 
\\•eighed \\•hen typifying a name (at what ever rank!). Unli ke 
priori t y, which is inope rat ive outside rank, typification 
remains consta n t, even t hough rank may c hange. Shou ld Agari
cus melleus be reduc ed to subs peel fie o r var ieta 1 rank 
under ano ther species name , it would r e tain the same type 
specimen it had when o rig i nally publi shed at s pecies rank 
Cor when neotyp ified at any rank) . 

SOME CARDINAL PRINCIPLES FO R 
PERS." AND ": f"R. " CTT,,TlONS 

!laving spent something over two years now working with 
how t o cite names under the new provisions adopt ed at 
Sydney , I have come to s ec seve ral possible pitfalls. 
Pe rhaps I can preven t ot hers ( r om r epea ting my mistakes. 
The main difficulty has been in attemp t i ng t o make these 
notations d o more than one job, in a mi s taken sense that 
economy of citation is an ideal . Once it is firmly ent r e nch
ed in one's mi nd that such no tat ion only ind icates sanc t ion
ing of the part icu lar generic or suprageneric name or infra-

fro• th e requ i reunt t o lis t n01ina rejicienda. The hpp o r teur -G~n~rd saw no probl u s 
u i 1i ng over the proooul . Ytt a clear dis t inct i on was thereby ude bn11un the trutunl 
of con u r vtd generi c and ~pecifit nues and those of fui li es . The t ru t ae nt nov afforded 
conurved f u i ly nuu co nu dour t o the priority aspects of sancti on ed funga l 1\Jits 

t han it doe~ the priority upetts of con~erved generic or specific nan $. 

6 
The pert inent r ule of the Code (Art. 33.4, 33.5) •aku an t"ception for fries's tau 

ter•ed " tribe'" (trib u$ ) in the Sys ten , " wh ich are treated as vali dly published . " llo 
other •isplaced ran~e r~tr.i tt e d . 
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gener ic, specific, o r i nfraspecific ep ithe t , then use of 
the no tati on sys t em become s unam biguous a nd easy to app l y. 

Principle 1 

Pers." a nd ": Fr." are no t a t ion s which may be Left 
out of author citation s in non-taxonomic work , but s hou ld 
normally be used in a ny taxonomic treatment 1 since they 
convey i n format i o n about pr io rab ility , typ ification, or both. 

Principl e 2 

Sanctioning is independen t of r a nk , a nd the notations 
": Pers . " and ": Fr." i n no ""'8Y indicate the rank a t which 
a name o r epit het was sanc tion ed . The purpose of t h e nota
tion ls t o say : "Beware: th is name (epi thet) was adopted i n 
a sa nction ing work, a nd has spec i al priority and typif ica
tion status." 

Principle 3 

Priority of sanctioned names and epit hets extends on ly 
within the rank assigned by t he sanc t ioning author . ( E.g. , 
a n e pithet, sanction ed at var i eta l level, when raised to 
species r a nk does not retain p r i o ri ty over a n earlier, 
valid l y published but non-sanctioned species epith e t. ) 

Pri n c iple 4 

Typ i fication i s i ndependent of rank, eve n when ranks 
differ between original a nd sa nction i ng treatments . Typifica
tion of sanctioned names and epit hets mus t be viewed not 
o nl y on the basis of t h e protologue of the origi na l a u t hor, 
but a l so of a ll ot h e r eleme nt s referred to (directly or 
indirectly) in t he sanctioning wo r k . 

Pr i ncipl e 5 

Wh e n t h e notation ": Pers .'' or "· Fr. " is used it mus t 
a l ways immedi a tely fol l ow the name of the orig ina l au tho r . 
Even thou gh a sanct i oni ng author may have sanctioned a 
p r evious combination, i t is critica l t hat the notation be 
inseparable from the name of the original author, for t he 
two mus t be t r ansferred t oge ther when the epi thet itself 
c hanges gene r ic placemen t or rank . (E.g., Octospora applana
ta Hedw. 180 1 was t r a nsfe rred to Pezlza in 1805 by Al bertini 

:~~c t5i~~~~in~~z 'rr.Lr;s mlingh is2~e.em as lo,~:;:fza t oap~i~~at;he( H~~:~ i 
A. & S. : Fr., " but this is illusory! When we transfer this 
species to yet anot her genu s o r give it a noth e r rank , it i s 
"appla nata (Hcdw . : Fr . ) " tha t we will want t o transfer so 
t hat workers wil l s t ill know of it s special priority and 
typification status . Th e correct citation in Peziza is "P. 
applanata ( Hedw. : Fr. } A. & S." I f treated as a species of 
Octos po r a, it s hould be cited as "0. a ppl a n a te Hedw. : Fr." 
even though Fries did not sanc t ion it under t hat gene ri c 
na me. 1) 

~t rind htrt ton vindnJJ tvidtntt th1t it is tPit ht h of sp t tin 1nd i nFras:.etifit 
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Principle 6 
When a new combination is made i n o ne of the sanction

ing works, the sanctioning author thereby simultaneously sanc
ti o ns the basionym and makes the transfe r. His name should 
appear twice. [ E. g., citations such as "Oaedalea striata 
(Swartz) : Fr . " or ''D. striata (Swa r tz : Fr.) Fr. : Fr." 
should be avoided for a first transfer of Bo l e tus s triatus 
Swa rt z ( now B. st riatus Swar tz : Fr.). The co rrec t f o rmat 
(o r t hi s is "Daedalea striata {Swartz : Fr.) Fr." Thi s clear
ly dif ( e r e ntiotcs the two actions by Fries, transferral a nd 
sa net ion i ng. To ask ": Fr ." t o do two jobs wi Ll l ead to com
pl ica tions when the na me is transferred again. Everything 
\o.' i th in the pare ntheses will transfer, and nothing outside 
the pare n t heses wil.l do so . 8] 

Principle 7 

\..1hen a n ew taxon is publish e d in a sanctioning work, 
it is necessa ry in taxo nomic works to cite the sa net ion i ng 

~~t~~~·lsla~~meFrt.w i~e fr ~.~P~~~ ~~d b~y theco;~;fe;;~!. ~i ~·;~~!~P~~; 
a new s pecies published by f r ies in 1821 i n the Systemn. 
No t on l y is the name Fr ies ' s, but when transferre d it i s 
impe r ative chat its special priority s t atus be recogn ized . 
So long as lc is treated at the r ank o f species, the 
epithet has prio rity over a ny epit het published earlie r. ) 

Principle 8 

When two compct ing names of the same dace have bo t h 
been sanct i oned, the fir s t autho r t o choose o ne over t h e 
ot her shou l d be fol l owed, i n accordance with the general 
pr actice of ICBN (A r t. 57 .2 ) . When they are of different 
date, prio r ity of o riginal publicat i o n will take effect 
(Art. 57.1 ) . 

Uu t hat arc sanc ti ol'lcd. One cou ld argue that i n thh i nst ance both tht nut (conbina
tion) "P. apphnatl" and the epithet napplanata Hcdw. " were sa!'lc tioned, but it is only 
tr itical that the unctioning author ' s nut be connected to t he epithet whe n it i s 
t ran sfH red, and or no i•po rtanec that it be atta ched to the nue (c.Oibi nation) . 

8 
A citation suth n Pu:iu bolarls 8atsch Fr . wa r. nphnat1 {Haluk . : Fr . ) Fr. 

conveys the inrar .. ti on that ( I) Hol•skjol d er ec ted this ta•on i n sue other genus or 1 t 
sou other r ank , or at the r•n\ or v•r-ieus und er so"t othtr spedu nue, (2) tht th e 
ep ithet s bohris •nd nphn1t1 •re both unction ed, 1nd (3) t ha t fries (•t so•e t i•d 
transferred Hol•skjold ' s ep it he t to vari eul shtus under P. bolaris . Thou gh t he t rlln sfer 
wu actu• lly • ade i n the unclioning work. the desir e therefore t o cite this as " P. 
bohri.s 8atsc h fr, nr. uplan1t1 (Holuk.) Fr . " •ust be resisted. Whil e t hat would 
convey the addition•) in f or••ti on that the transfer wu ude in th e sa nc tion i 11g .. ar k and 
not in an earlier or l•ler pub li ciJti on by fries, suc h is not the pur:~o se of ": Pe r s . " and 
" : Fr." no tati on s . Setter we know .. hal to traurer , nuplanlh {Holu~. :Fr . ) ," when t he 
epi thet is aovtd than par ticu l •rs about .. hen or ... htrt a co•bin1tiot1 "" ••de, not a 
norul function of author cit•tions. 
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AC K NOW L EDGEME NTS 

I th a nk count l ess s tudents and co l leagues Cor stimul.1 tlng d i sc ussion 
and a r gume n ts that have brought me to my presen t unde r stand ing o f t he 
Code , a nd to those severa l who have read and r evi sed drAfts o f this 
paper . Any faulty reaso n ing is my own r cspons t b tl tcy, so 1 decli ne t o 
name them here l est the i r r ep utations be tnr n ished . Whereve r I have 
t r ipped. 1 we l come corrections and improvements . I n the words of w. s . 
Grove ( 1937 : 367 ), "nome nclatorilll i s m" I s I ndeed f r aught wit h "mu l titudi 
no us me t iculositics. " 
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Abstract 

Intraspecific variation in the two 
characteristics used to distinguish Pseudo
aoahliobolus from Coahliobolus highlight the 
difficul t ies involved in keeping these genera 
separate, and it is proposed that the former 
name be put into synonymy. The anamorphs of 
Coahliobolus s pec ies are species of Bipolaris 
and Curvularia , and these genera are compared. 
Observations on conidium septation ar e reported, 
and application of the terms 'euseptate' and 
'distoseptate ' is di scussed . The new combin
ations Coahliobolus australiensis (Tsuda & Ueyama) 
comb . nov., C. nisikadoi (Tsuda, Ueyama & 
Nishihara) comb. nov., and Bipolaris ahlo:ridi s 
(Al corn) comb. nov. are proposed . In addition 
the combination B. homomo:rphus (Luttrell & Rogerson) 
Subram. is validated, and a lectotype designated 
for C. hete:rost:rophus (Drechs l er ) Drechsler. 

INTRODUCTION 

\\'hen fungi in Eu- Helminthospo:rium (Bipola:ris) were 
firs t shown to have ascal state connec tions. those telco
morph s were described as spec ies of Ophiobolus. In 
desc r ibing 0 . heterost:rophus Drechsler, Dr echsler (1925) 
indicated that • the l ea f spot fungus is tentatively 
assigned to Ophiobolus '. and that this \oo'SS 'not intended to 
imply close relations hip to certain species re ferred to this 
genus' such as 0 . aa:riaeti ( Berk. & Br.) Sacc. and 
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0 . heropotriahus (Fr.) Sacc. Four more correlat ions between 
Helmint hosporiwn species and OphioboZus were soon identified. 
I to and Kuribayashi (1927) described 0 . miyabeanus Ito & 
Kurib . as the perfect s t ate of H. Ol'yzae B. de Haan. The 
other species described in this period were 0 . kusanoi 
Nisik. (Nisikado 1928), 0 . sativus Ito & Kurib. (Ito & 
Kuribayashi in Kuribayashi 19 29) , and 0. setariae Ito & 
Kurib. (Ito & Kuribayashi in Ito 1930). The anamorphs 
recorded for these fungi were respectively H. kusanoi Nisik., 
H. sativwn Panun. , King & Bakke, and H. setariae Saw. 

CochZioboZus was erected by Drechsler (1934) for the 
fungus he had described previously as 0 . hetel'ostl'ophus. 
The main features distinguishing the new genus from Ophiobolus 
were grea t er ascus and ascospore width, the strongly helicoid 
arrangement of spores in the ascus, and the associated 
conidial s tate. Two species of OphioboZus from Ambl'osia 
trifida L. were found to produce Phoma - l ike conidial states 
in culture , whil e other species produced no anamorphs at all. 
In contrast the anarnorph associa ted with the type species of 
CochZioboZus was a species of lleZminthosporium exhibiting 
bipo l ar ger mination (II. maydis Nisik. & ~1iyake}. Dr echsler 
realized that several other species described in Ophiobolus 
belonged in the new genus. He inc luded 0 . kusanoi , 
0 . miyabeamts, 0 . sativus, and 0 . seta.riae in his concept 
of Cochliobolus, but did not formally transfer the names 
of these species . In addition to the four species jus t 
listed, Drechsler regarded the unnamed OphioboZus states of 
H. micropus Drechs l er and H. stenospiZ.wn Drechsler as 
belonging in CochZioboZus . Transfer to CochZioboZus of the 
names of the four OphioboZus species accep t ed by Drechsle r 
was made by Dastur (1942) who also added C. tl'itici Dastur. 
Subsequent l y th e genus has been expanded to include 32 
species , many of which have Bipolarais anamorphs (Tabl e 1). 

The correlation of some Bipol.ar>is species with the 
teleomorph genus PseudocoahlioboZus (Tsuda, Ueyama, & 
Nishihara 1977; Tsuda & Ueyama 1981) introduced hetero
geneity into the anamorph-teleomorph connection previously 
thought to be predictive, namely that all Bipolaris species 
will prove to have CochZioboZus ascogenous s t ates (Luttrell 
1977, 1978). The differ ences between the t wo teleomorph 
genera are examined be l o\t.'. 
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Table 1. Cochli.cbo lus species and their anamorphs 

Species Author(s ) Anamorph • 

bicolor Paul & Parbery 1966 B. bicolor 

boutclouac Sprague 1951 unknown 

carbonUCI Nelson 1959 B. zeico l a 

c hlorid is Alcorn 1978 D. chloridis 

CytDbopogonis Hall 5 Sivanenn 1972 c. cycbopogonis 

cynodontis Nelson 1964a B. cynodontis 

dac tyloctenii Alcorn 1982 B. dacty loctenii 

genicu la tus Nelson 1964c C. genicula ta 

howaiiensis Alcorn 1978 B. hawaiiensis 

heterostrophus (Drechsler ) Drechsler 1934 B. 111aydis 

homot10rphus Luttrell 8 Rogerson 1959 B. homomorphus 

int enedius Nelson 1960b c. intermedia 

kusanoi (NisH:.ido) Drechsler ex Daswr B. kusanoi 
1942 

lunatus Nelson & Haasis 1964 c. lunata 

melinidis Al corn 1982 B. melinidis 

miakei Hino It Katumoto 1966 unknown 

llliyabeanus (Ito 6 Kuribaya5hi) Drechsler B. oryzae 
ex Dastur 1942 

nodulosus Luttrell 1957 B. nodulosa 

palmivora Rao 6 Chaudhury 1964 unknown 

pereaianensis Alcorn 1982 B. peregianensis 

perotidis Al corn 1982 8. perotidis 

ra.veneli i Alcorn 19813. B. ravenelii 

Hino ~ Katumoto 1960 unknown 

sativus (Ito 4 Kudbayashi) Drechsler B. sorokiniana 
ex Das tur 1942 

se t3riae ( Ito 6 Kuribayasbi) Drechsler B. setariae 
ex Dastur 1942 

sitharamii Reddy 1976 unknown 

spicifer Nelson 1964b B. spicifera 

sporoboli C3stella.ni 1951 H. sp. 

stenospilus MatsWiloto 6 Yamamoto 1936 B. stenospila 

tripogonis Alcorn 198la B. tripogonis 

tritic::i Castor 1942 H. sp. 

victoriae Nelson l960a 8 . victoriae 

• B • Bipolar-is, C • Cla-vul.aria, D • Dr-aohsl.era, H • Hslminthospol"'£W71 
( sensu la t o) 



356 

OBSERVATIONS ON COCllLIOBOLUS AND PSEUDOCOC/JLIOBOLVS 

Tsuda et al. (1977) di s tinguished their genus 
PseudoaoahZiobolus from Coahliobotus on two character is tics. 
One was the presence of stromatic tissue below the ascocarp 
body in Pseudoeoehliobolus. The other was t he degree of 
ascospore coiling in the ascus, pronounced in Coah'Liobolus 
and slight or absent in Pseudoeoehliobolus . 

Stromatic tissue 

In the type species of Coehliobolus , C. heterostrophus 
(Drechsler) Drechsler 1 there was no stroma developed in 
association with ascocarps fonned on leaves of Zea mays L. 
incubated in a moist chamber (Drechsler 1925 , 1934). 
Numerous ascoma t a were produced during a study of Australian 
races and mating types of this fungus, but in no case was a 
conspicuous supporting s troma developed (A l corn 1975). In 
the current study, ascomat a were produced by paired cui tures 
on Sachs' agar +mai ze l eaf, and examined carefully for any 
supporting stromati c tissue. None was seen. Stromata were 
not induced by gro\o.'ing paired cu i tures on fi lte r paper , maize 
grain, wheat straw , or Chloris gayana Kunth leaf (each on 
Sachs' agar), a lthough ascocarps formed on these substrates. 
In contrast, ascomata of Pseudoeoehliobolus nisikadoi Tsuda, 
Ueyama & Nis hihara are borne on a str oma, consisting of a 
short cylindrical base or a flattened crust in the substrate 
(Tsuda et al. 1977; pers. obs.). 

In other species assigned to CochZioboZus , a steri l e 
stroma t ic base is sometimes present below the ascogenous 
locule. These species include C. raveneZ.ii Alcorn, 
c. tripogonis Alcorn (Al corn 198la), c. perotidis Alcorn 
(Alcorn 1982), C. lunatus Nelson & Haasis (Nelson & Haas is 
1964), C. genieulatus Nelson (Nel son 1964c), and C. spieifer 
Nelson (Nelson 1964b). I have shown that in C. aymbopogonis 
J .A. Hall & Sivan., this characteristic i s strongly 
influenced by the cu lture medium. A distinct stroma is 
commonly produced on Sachs 1 agar + z. mays l eaf , but on l y 
rare ly formed on water agar + wheat straw (Al corn 198lb). 
The ascomata of CochlioboZ.us species are ascostromatic 
ascocarps ( Luttrel l 1973), and in some species additiona l 
basal s tromatic tissue occurs. It seems undesirable to use 
such a variable attribute as a generic criterion, and such 
use in the context of the t axa under discussion is rejected. 
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Ascospore coiling 

Tsuda et al . (1977) claimed that the degree of asco 
spore coiling was pronounced i n Coch'Liobolus , and slight or 
absent in PseudocochZioboZus . This characteri s tic was 
examined in fresh mat erial of c. heterostrophus produced 
by pairing compa tibl e isolates on Sachs' agar + Z. mays l eaf. 
Ascocarps were crushed individually in lactofuchsin, and 
each mature ascus cat egorited l-.'ith respect to degree of 
ascospore co iling. The following categories were used: -

(a) s pores t ightl y coiled i n a he l ica l path over th e 
whol e l ength , except sometimes very near the tip 
where th e s pores tended to be para ll e l to the 
long axis of the ascus . 

(b) s pores tightly coiled in the lower two th irds , 
loosely coiled to straight in the upper third . 

(c) spores loosely coiled for the whole l ength of 
the ascus. 

(d) spores l ooped i n the lower half, coi l ed helicall y 
i n the upper ha l f. 

The number of asci in each ca t egory wa s counted in 
18 ascocarps (Table 2) . In addition t o these , there we re 
lm .. ' numbers of asci in which the spores were t ight l y coiled 
in the upper and lower parts , and loose l y coiled to s traight 
in the median sec t ion ; or looped irregularly for the whole 
length. This characteris t ic is thus more variable than 
sugges ted by Drechsler 1 s account of th e species (Drechsl er 
1925), or by the report of Tsuda e t a l . (19 77) . 

Tabl e 2. Ascospore coiling in asci of CochZ.ioboZu.s 
he teros tl'ophus 

Coiling category (see text) 

(a ) (b) (c) 

No. asc i 103 183 62 

% 27.5 48. 8 16.5 

(d) 

27 

7. 2 
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Ascospore arrangement i n asci of P. nisikadoi, the 
type sper;ies of Pseudocochliobolus~ was described as 
para ll el t o loosely coiled or very r arely co il ed in a close 
helix (Tsuda e t a l. 1977). ~1aximum l eng ths of asci and 
ascospores were r eported as 258 lJID and 288 ~m r espec tively . 
In an isotype specimen (Im 214643), 75 asci from a singl e 
ascocarp \\'ere exami ned . Sixty asci had spores which wer e 
straight to l oosely coi l ed over much of the ascus length. 
In mos t of t hese asci, s por es were coi l ed more t ightly for 
20 - 30 l.lffi in the apica l sec t ion. Some were coi l ed apically 
and bas all y but were more or l ess s traight in the median 
section. In the other asci examined, ascospores were 
c lass ified as moderately to closely coiled over their whol e 
length. These ca t egories are broad, but there i s a continuum 
between spores s traight a nd parallel, and spores co i led in 
a c lose helix. An attempt was made to produce ascocarps of 
P. nisikadoi under the same cul tural conditions as 
C. heterostrophus . Unfor tun at ely two isolat es supplied by 
Dr. Tsuda (1021- 3 , 7-3-2) failed t o form the t e l eomorph when 
paired a nd a direct comparison was no t possibl e. 

Ascospores are l oosel y coi led i n othe r species. for 
exampl e C. hawaiiensis Alcorn, C. peregianensis Alcorn . 
C. perotidis, C. tripogonis, C. dactyZoctenii Al corn and 
C. cymbopogonis. In the las t-named species ascospores 
conunonly are s tra i ght and parallel for much of the ascus 
l ength, although Hall and Sivanesan (1972) did not r eport 
this fac t . They descr ibed ascospores as ' closely spirally 
coiled in the ascus ', but gave maximum lengths of asc i and 
ascospores as 275 ~m a nd 300 ~m (rarely 420 ~m) respectively. 
My observations on an isolate of C. cymbopogonis studied 
by Hall and Sivanesan (IMI 130402) i nd icate tha t many asci 
have spores only l oosely coiled, or s traight for much of 
the ascus l ength . Species which have some ascospores 
closely coil ed f or most of th e ascus length also have 
max imum ascospor e length greater than max imum ascus l eng th . 
In contras t, where coiling is not pronounced the maximum 
ascospore l ength may be equ al to or less t han that of asci . 
Exampl es of th e l atter t ype are C. geniculatus (ascospore 
maximum 27 0 urn. ascus maximum 290 JJm), C. hawaiiensis 
(190 ~m , 205 ~m ), C. kusanoi (Nisik.) Drechsler ex Das tur 
(170 ~m. 170 ~m), C. Zunatus (270 ~m, 300 ~m ), C. noduZosus 
Luttrell (193 ~m, 193 ~m) , C. peregianensis (200 ~m , 255 ~m), 
C. spicifer (240 ~m, 260 ~m), C. sporoboZi E. Caste ll . 
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(140 ~m, 140 ~m), and C. tripogonis (275 ~m, 310 ~m). For 
C. cymbopogonis , the corresponding values are 370 ~m and 
340 ~m (pers. obs.) . 

Discussion 

Intraspecific variation in the charact eristics used 
by Tsuda et al. (1977) to separate PseudocochUoboZus and 
CochUoboZus throws doubt on their use as generic 
differentials. I believe the evidence does not support 
the retention of Pseudococh'LioboZ.us on the grounds offered, 
and s ugges t that the name be put into synonymy with 
CochZioboZus. 

ANANORPHS OF COCHLIOBOLUS 

The des c ription of CochUoboZus included details of 
the anamorph, and Drechsl er (1934) indicated that the new 
genus was 'defined in both its sexual and asexual s tages ' . 
By definition therefore, other CochUoboZus species should 
have anamorphs congeneric with Bipolaris maydis (Nisik. & 
~tiyake) Shoem. Drechsler recogni zed that species such as 
HeZmin thospol'iwn genicuZatwn Tracy & Ear l e differed from 
others then re ferred to Helminthosporiwn sensu l at a, but 
he di d not excl ude them from the genus. Subsequently 
H. geniculatum and similar species have been segregated 
in CurvuZal'ia (Boedijn 1933) . This genus has been con
sidered quite distinct from BipoZal'is ( Ell is 1966, 1971; 
Groves & Skolko 1945; Putterill 1954), but the tel eomorphs 
discovered for members of both genera have been assigned 
to CochZioboZus (Table 1) . This would seem contrary to 
Drechsler•s circum scr i ption of the genus, unless Curvularia 
and BipolaPis are not distinct. Von Arx and Lu ttrell 
(1979 ) have in fact s ugges t ed that Bipol.aPis should be made 
a synonym of CurvuZaria. 1 have examined this proposal 
and present r esults of my observations be low. 

The genera Curoularia and Bipolaris 

The genus Curvularia was erected in 193 3 , \oo'ith 
C. Zunata (Wakker) Boedijn as the type species ( Boedi j n 
1933). Conidia of c. Zunata are obovoid, curved , 3- septate, 
with th e penultima t e ce ll swol len, thic ker walled, and 
darker than th e other cells. Bipol.aPis was es tablished in 
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1959, with B. maydis as the type species (Shoemaker 1959). 
Conidia of B. maydis are fusoid, curved, multi septate, 
with cells concolorous and lacking any disproportionate 
swelling . 

Ellis (1971) has provided standarizcd descriptions 
for many dematiaceous hyphomyc et es . His descriptions 
of Cza>vularia and Dreohslera sensu lato (which includes 
Bipolaris) reveal no differences in characteris tics of the 
colonies, myce l ium, stromata, conidiogenous cells or 
conidiophores. The genera are distinguished on the basis 
of conidium morphology, summarized for each genus in the 
following table. These data are drawn from the accounts 
by Ellis (1966, 1971, 1976) . 

Conidium characteristics in the genera CurvuLaria and 
Drechslera sensu lata 

Curou la:ria 

solita ry or catenate 

act·opleurogenous 

simple, often curved 

clavate, ellipsoidal, 
broadly fusifo r m, obovoid 
or pyriform 

pale or dark brown, often 
with some cells paler 

smoo th or verrucose 

h i l um flush or protruding 

septate 

swollen median cell or cells 
present 

D1'eohs lera 

solitary or catenate 

acrop l eurogenous 

simple, straight or 
curved 

clavate, cy lindrical, 
ellipsoidal, f usiform 
or obclavate 

straw- coloured, pa l e to 
dark brown or oJ i vac
eous brown, sometimes 
with end cell s paler 

mostly smooth, rarely 
verruculose 

hilum flush or protrud
ing 
pseudoseptate 

swollen median cell or 
cel l s absent 
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'111is comparison highlights the similarities between 
these genera. Curved conidia occur in bo t h , but in 
Curoul.aria the curvature is often associated with a dispro
portionate l y swollen median cel l or cell s, a characteris tic 
previous l y stressed by Ellis (1966). The conidia of many 
species of lJrtechsler a and Bi polari s have nume rous septa, 
although s ome have onl y a few. Examp l e s of specie s with 
the latter condition are B. aus t raliensis (~!.B. Elli s) 
Tsud a & Ueyama, D. papendor f i i (van der Aa) M.B. Ellis, 
B. spi ei fera (Bain.) Subram . , D. biseptata (Sacc. & Roum.) 
Richardson & Fras er, and B. raveneZii (Curt . ) Shoem . Mos t 
Curvularia s pecies have only three or fou r septa in mature 
con i di a . 

There i s an important differenc e in the nature of 
conidi a l septa, used by Elli s a s a di fferentiating 
charact er in his key to genera (Ellis 1971, p. 21, coupl e t 
193). Conidia of Dr eehs ler a are distoseptate ( = ps eudo
septate sensu Ellis), while those of Curvu laria are septate. 
Luttrell (1963) has pointed out tha t the t erm 'pseudoseptate ' 
has been used in two s enses by Ell i s . In th e context of 
comparing DPechsleY'a and Cu. Y' !Jula.!'ia , it is c lear that Ellis 
ha s used t he t e rm in the sens e of 'dis tos ept ate ', and that 
'septate ' means 1 euseptat e ' when applied to Cu:t>vulW"ia 
conidia. 

Eusept ate and distoseptate conidia 

The terms eusept a te and dis t o septate were introduced 
by Luttrell ( 1963). Eusep t ate con idia have a singl e wal l 
from which tru e septa form a s inward extensions. 
Sporidesmiwn and Va la>abeeja ( = Nakataea ) wer e us ed a s 
examples of genera with such conidia by Luttre l l . Di s to
septate conidia have at l east two distinct walls. There 
is a thin, rigid outer wall to which septa are not joined. 
This outer wall encloses a thick, hyaline i nner wall. The 
distosepta de limi ting cells of the conidium are fanned by 
the i nner wa ll alone , and the outer wall does not parti
cipate. rn some fungi, for examp l e Bipolarois soroki ni ana 
(Sacc .) Shoem. , the outer wall of th e conidium is brittle 
and eas ily frac tured by pressure. In such conidia the 
in t ernal structures often can be expe lled intact, r evea l ing 
cells enc l osed by the thick hyaline wall (Luttrell 1963). 
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Other species Luttrell used as examples of fungi with disto
septate conidia were D. avenaaea (Curt. ex Cooke) Shoem. ~ 
Deif!htonie~Za toru~osa (Syd.) ~!.B . Ellis, and Corynespom 
cassiicoZa (Berk. & Curt.) Wei. ln another paper, Luttrell 
(1964) reported that conidia of B. maydis and EzserohiZwn 
turcicwn (Pass .) Leonard & Suggs were distoseptate, but 
that this characteristic was difficult to demons trate i n 
the former species because of th e tough outer wall. 

Observations on conidium septation in various genera 

Conidia were mounted in 3% KOII and fractured by 
tapping or pressing on the cover s lip, then stained by 
irrigation with 0. 5% aqueous phloxine. This s tained proto
plasm a deep pink colour, and after some time hyaline wall s 
became pa l e pink. The term 'wall' is u sed in the following 
section in a broad sense , to describe 1 a morphological 
entity of apparent s tructural uniformity' (Sutton & Sandhu 
1969). 

Septation in Bipo~aris, DrechsZera and EzserohiZwn 

Conidia of B. maydis , the generic type , have t\\'0 
distinct walls whi ch can be demonstrat ed by the treatment 
described above. Under pressure th e thin pigmented outer 
wall split s to re l ease the hya line contents. The latter 
sometimes emerge intact, and consis t of a hyaline wall 
enclosing the cells of th e conidium (Fig. 2). As reported 
by Luttrell (1964), the outer wall in this species i s 
stronger than that in B. sorokiniana , and more pressure 
mus t be applied to achieve the same degree of fragmenta t ion. 
The inner wall often ruptured under thes e conditions. 

Only s li gh t pressure is necessary to break the outer 
wall i n conid ia of B. sorokiniana, and the contents often 
can be expelled intact. A thick hyaline wall encloses 
more or less globose ce ll s with deeply-s taining protoplasm 
(Fig. 3) . A fine dark transve rse line is often visible 
between the cells. There i s no evidence of torn a ttachment 
points for septa when all s truc tu res interna l to the brm•m 
outer wa ll have been expelled. 
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Conidia of other Bipol.aPis species. and of Drechsl.era 
and E:r:ser ohil.um species, were examined by the same method. 
Species in which conid ia were found t o be distoseptat e are 
listed in Tab l e 3. The brittle nature of the outer conidia l 
wall in B. sorokiniana was not matched in a ll other species, 
and some resemb l ed B. maydis in having a wa ll much more 
resistant to fractur ing under pressure. 

Luttre ll (1963) raised the possibility that a t hird 
wall existed in conidia of B. sorokiniana, enclosing the 
spherical protoplasts. Evidence was obtained to s upport 
this suggestion. An inner hyaline wall \\'as seen enc losing 
protoplasts in some extruded conidial content s. This third 
wall layer was also seen in conidia of B. indica Rai, 
Wadhwani & Tewari (Fig . 4), but in that species the inner 
wa ll was thinner than i n B. sorokiniana. Elec tron micro 
scopy has led to differ ing opinions on wal l str ucture in 
conidia of the l a tter species . Co l e (1973) reported that 
the wall in developing conidia is two-layered, whi l e Old 
and Robertson (1969) and Mills (1970) recogni zed t hree 
distinct layers . Subsequently a fourth layer was discovered 
by Old and Rober t son (1970) . 

Septation in CurvuZ.aria species 

\l'hen conidia of C. Lwuzta (the generic t ype) are 
ruptured under pressure , the wa ll br eaks at one or both 
ends t o re l ease part or all of the contents . The extruded 
portion consists of a thick, hyaline wal l ensheathing the 
prot oplasm which often is s till divided into cells by 
hyaline cross walls (Fig. 5). In other instances t he proto
plasm was cont inuous in the extruded portion. Often al l 
protop lasm was expelled, leaving the extruded wall material 
as a more or l ess cyl indrical tube equal to or great er in 
length than the conidium (Fig. 7). Expelled protoplasts 
sometimes retained their shape, but burst with the appli
cation of greater pressure. The dark bands which accent
uate the septa in conidia of this species usually remain 
within the conidium, torn centrally but sti ll attached to 
t he outer wall . The torn segments of the sept a ar e 
direct ed towards the poin t of egress of th e cell contents 
(.Fig. 5) . Sometimes septa did not rupture, but bulged 
towards the apex or base of the conidium without releasing 
the cell conten ts. Occasionally one or mor e dark sep ta 
were carried out of the conidium, and remained as 
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Table l. Bipola:oio. DNicM Z411'a and Ez•aroi:i.Zum species i .n which con1dia nc distoscpute 

Species lsoliltC • Species Isola to 

austral i ensis 7750a 7792& 

australis 77126 IDUltlfon.is 1215 

14880 neeraaardii O.I.OH I S4282 

bicolor 77106 nicotiae PC 2230 

b iseptau PDOCC 6205 nobleac 5063 

bruae 7855 nodulosa. :0927 

broai OA<»t 169239 orytac 5401 

caopanulata lrllJ. 60178 ovarHcola i at:S 

ca t enaria 116·8 panici·•iliacc i cas 199.29 

c!llorillis 7670 papcndorfti iilSl 

clovata 77 144c pedicellat l.lll 4951 

co i cis cas 192 . 29 pcrcgiancns i s 7848 

7·3·2 per11tidh 790Sa 

1021·3 phlei 146 

USl .... 2879 

cyl indric& 7835 prolat~a Ep l 

cynodontis 7842a t l\VCnelii 7976 

dactylidis DAOM 126766 771 62 

dactyloctcnii 7909 ucch.art 20721 

dea:atioidva 478 setariae 8562 

d ietyoldes 7838a siccans , ... 
cllisii DAC.C 155097 sorghicola 7791 

crythrospilo. 1'8 soroktn.iiU\4 7723 

Euau 6SS sp icifera 771 44b 

Jednefensts 8021 stenospil a OAQ.! 14 7411 

Jr&cinea OAa-1 159.452 subpapendor ft l PC 2227 

1\awaiiensts 1170 1535 

holllii i79Sb tetra:rrhenae 77251. 

homo-orphus ATa: 13409 tripo,onis 7?158 

incurvua 7783 triseptata PODCC 61 20 

indiea 20114 t r itiei·npent is 21615 

lridls OAR 19777 tuberosa 'ltl .S l /78 

kusanoi cas ll7.21J tureicu. 'l'il 59 

leers ii 1704 urochloae 17121 

uydls 22228 victorto.e l,.I 89917 (ii) 

11el1 nid i s 7837 yusadao cas zoz.zg 
micr opus '"' ~dco l a i7107a 

• Voucher speei.l:lens for all i solates \'Sed i n thh study are deposited in BJI.IP 
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distinctive dark bands acr oss the expelled portion (Fig. 6). 
These septa appeared to have been torn from the outer peri 
clinal wall intact. In face view these expell ed accentuated 
septa \<o'ere circu l ar, and had a small central pore. 

Twenty-five other CurvuZaria species were examined , 
a nd all were found to have conidium septum s truc ture 
similar to that of C. lunata (Tabl e 4). The variations in 
morphology of the septa and extruded conten t s of conidia 
noted for that species also occurred in some of the other 
speci es examined (Figs . 8-11). Conidia of some species 
""'ere very difficult to crush , fo r example in C. verruciformis 
Agarwal & Sahni, C. uncinata Bugnicourt, and C. geniculata 
(Tracy & Earl e) Boedijn. In t hese species each cell t ends 
to release its contents separately from a rupture in the 
lateral wa ll , leaving the septa intact , but a hyaline inner 
wall can still be demons trated. C. catenulota Reddy & 
Bilgrami and C. tritici Kumar & Nema are inc luded in Table 
4 on the basis of observations on intact conidia. The inner 
h'all vis ibl e in some conidia, especially those with a 
swollen median cell, cou ld not be shown by crushing, to 
which conidia of these two species are very resistant. 

Sept a in conidia of Cu.rvulaPia species are therefore 
doub l e-walled. There is a t hin centra l pigment ed plate 
which commonl y remains attached to the pericl i na l wall aft er 
the conidia are r uptured, and a thicker hya1 ine wall which 
sometimes can be expelled intact. Published illustrations 
of Curou.Za:ria conid ia generally indicate on l y a si ngle 
ou t er wall to which septa are joined. Exceptions are 
pt·ovided by some of the drawings of conidia of C. deightonii 
~I.B. Ellis, c. borrer>iae (Viegas ) ~!.B. El lis, C. andropogoni c 
(Zimm . ) Boedijn, C. tuber>culata Jain, and C. r>obusta 
Kilpatri ck & Luttrell, where an i nner \\'a ll to some or a ll 
of the cell s is shown (Ellis 1966, 1971) . Similarly the 
conidia of C. ischaemi ~fcKenzie are shown as either single
or double-wa l led (HcKenzie 1981). 
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Septation in Bipola:ris coicis 

Septa i n conidia of 8 . aoicis (Nisik .) Shoem. are 
conunonly accentuated by a dark band i n a manner similar to 
t hat of CuPvuZ.aria conidia. Three isolates of B. coicis 
have been examined, namely CBS 192.29 authen tic for the 
name HeZminthoapoPiwn ooicis Nisik., and isolates 7- 3- 2 and 
1021-3 cited by Tsuda et a !. (19 77). Septum s tructure i n 
conidia of these i solates i s simi l ar t o that in conidia of 
CuPvuZa!'ia species (Figs. 12, 13), and a proposal to accept 
thi s fungus as a species of C'u.rvul.aria coul d be advanced 
using t his ev idence. The binomial C. coiais E. Castell . 
(Cas t ellani 1955) would be available; I have exami ned the 
t ype specimen (UU 5342 2) and agree with Luttrell (1969) 
tha t the name refers to th e s ame fungus as described by 
Nisi kado . Characteristics other than those of s eptum 
struc ture , however, point to Bipolar-is as a more appro
priate genus than Curvu.Z.aria for this taxon . Thus, 
curva ture of conidia i s not assoc i ated with a dispro
port iona t e swelling of one or more cell s, nor is th ere any 
marked dar kening of median cells. 

Septat ion in Sporidesmiwn and Nakataea 

It was found that conidia of Curoularia species 
di ffer in sept um s tructure from species of Bipvlaris . In 
the former genus conid ia arc no t euscpta t e a s narrowly 
defined by Luttrell (1963) , who used Sporidesmiwn tropiaaZe 
M. B. Ell is and Nal<ataea sigmoidea (Cav . ) Hara as examples 
of fungi where t hi s condition applies. The form of 
sept a tion in these species has be en examined for comparison 
with th a t in 8ipoZa!'is and Cu1'l!uZa1'ia . 

Figs . 1-11. Septum s truc t ure in conid j <1 of BipotaPis a nd 
CuMJularia spp . (1 , wa t e r mount; 2- 11, fra c t ured in 3% 
KOH and s tained with phloxine) . I & 2. 8 . maydis. 
3. B. sorokiniana. 4 . B. indica . Note thin inne r v.•all 
around protoplast of s econd cell from base. S . C. lunata , 
with r uptured dark sep ta retained internally. 6. C. lunata, 
one dark septwh expelled at apex; intact protopl ast free 
of inner hyaline wall at base. 7. C. lunata , inner wa ll 
ruptured a t apex and r e l easing protoplasm. 8. C. cymbo
pogonis , lower septum bulged but not ruptured. 9. C. robusta , 
l ower tv."O cell s intac t , upper three cells partly freed and 
with dark septa in t act. 10. C. Y'ichardiae , inner wall 
intact. 11. C. richar>diae , inner wall ruptured to release 
protoplasts . Sca l e = ca. 10 ~m. all figures. 
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Table 4. Cuw:.~.ZaPia specie!j in which conidia are 
1 euscptate' 

Species Isolate Species I so l ate 

affinis ~1RL.1085 lunota 811 51 
andropogonis 19862b oryzae 1 ~11 103899 
brachyspora 8130 ovoidea ~1RL. 1 222 

ca t enulata ~1RL. l175 pallescens ~IRL. 1 086 

clavata 8123c prasadii ~IRL.1087 

cymbopogonis rm 130402 protuberata 7788c, ATCC 
eragrostidis 81114b 16397 
fall ax IMI J 02690 richardiae 7708 
geniculata IMI 103902 robusta ATCC 16788 
harveyi WA. 227 senegal ens is 8025 
inaequalis MRL.1091 trifolii 77169 
intermedia 8013b tri ti c i HRL.II93 
ischaemi PDDCC 6142 uncinata 77153a 

verruciformis 1m 115252 

An authentic specimen of Sporidesmiwn tropiaale 
(1~11 41526 , dupl. i n BRIP) was examined . Conidia of this 
species commonl y ruptur e l aterally. The cell contents arc 
not enclosed in a second wall as occurs in Curvularia 
conidia, and when released often assume a diffuse amorphous 
shape. The conidial septa rupture in a manne r similar to 
that desc ribed for Cu:rvula:ria , however, with the torn 
f r agments directed tol-.•ards the cel l where pressure k'as 
released by partial or complete expulsion of the proto 
p l asm (Fig . 19). 

Splitting laterally under pressure is a l so common 
in conidia of Nakataea sigmoidea. Again there is no sugg
es tion of a thick hyaline inner wall similar to that seen 
in Curoulwia conidia. Under moderate pressure the l arger 
med ian cells usually rupture, with much more pressure 
necessary to break the polar cells. Septa break in the 
same way as do those of Sporidesmium t"I'Opicale (Fig. 16). 
Unlike the conidia of S. t:ropicale, th0s e of N. sigmoidaa 
appear to be double-walled, at least in the median two cells. 
There is often a small triangular space where the middle 
sep tum meets the periclinal wall. ln some conidia this 
space is much larger, and it appears that the cells on 
either side of the median septum have walls whi ch are stru
ctucall y distinct f rom the outer conidial wall (Fig. 17). 



Figs. 12-20. Septum structur e in conidia of Bipolazo-is., 
Curvul.azoia., Drechs lero., Nakataea., and Sporidesmiwn spp. (14, 
water mount; others a s fo r Figs. 2- 11 ) . 12 . B. coicis, 
ruptured dark sept a internally, distal septum car r i ed out 
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i ntact. 13. B. coieis., face v i ew of expelled dark septum (arrow) . 
14 . . C. protuberata., conidium f r om hya l ine mutant (7788c) . 
Compare with Fig . 1. 15. C. proot-..We:rata., hyal i ne mutant . 16 . 
N. sigmoidea. 17. N. sigmoidea , detail of median septum, 
showing triangular space where sept um meets periclinal wall . 
18 . D. tr-iseptata, inner wall cons t ricted at accentuated septum. 
19. S. tropicaZe. 20. D. erythrospila, ruptured dark basal 
septum (a), and distoseptate inner portion expelled from ape:-: 
(b ) . The cap on this structure is the apical part of the dark 
ou t er wall, freed during rupturing. Scale = ca . 6.5 JJm Fi g. 17; 
10 JJm all other figures. 
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The septa delimiting the end cells appear to be formed by 
a single wall, name l y th e inner wall surrounding each 
median eel J • The 1 imitations imposed by 1 ight microscopy 
prohibit an unequivocal statement about septation in this 
species, but it may be similar to that described for 
Seiridiwn (Roberts & Swart 1980). which has th inner-walled, 
paler end cells . 

Discussion 

CoahlioboZus as defined by the type species 
C. heterostrophus has ansmorphs in BipoZaris. The 
discovery that some Curvu.la.ria species have teleomorphs 
which apparentl y could be referred to CoahlioboZus has 
introduced a divergence from that principle. It has also 
raised the question of whether BipolaPis and Curtvul.a.ria 
are dis tinct. Conidia of the former genus are distoseptate, 
while those of Curvularia can be termed euseptate in a 
broad sense, but not in the way used by Luttrell (1963) 
when referring to Sporidesmiwn tropiaaZe. He defined 
euseptate conidia as being ' surrounded by a single wall 
and have true septa formed as inward ext ensions of th e 
lateral wal ls 1

• In a glossary of new tenns at the end of 
the paper cited, a less restrictive definition than that 
given above \!!'as included, that is - 1 Euseptate: conidium 
with true septa consisting of diaphragms merging peri
pherally with the l a t eral walls 1

• The l atter terminology 
presumably would a llow for the exis tence of a wal l o r walls 
other than th e lateral wall from which the septa orig in
ated. In this study, such a wall was demonstrated in 
conidia of Curvularia species. 

Nangenot and Reisinger (1976) recognized three 
distinct catego r ies of septal walls in conidia. In the i r 
classification the septa are defined as outgrO\I!' ths of a 
single \!!'a ll ( eusepta tion), or from a second inner wall 
(distoseptation) . A third type, ca lled a double process 
by f.1angenot and Reisinger, involved both walls in the 
formation of septa . Conidium septation in the Curvularia 
species examined during the present study is referable to 
thi s last type, rather than to euseptation as narrO\o.'ly 
defined, and perhaps could be referred to as 1 secondarily 
euseptate 1 

• 
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Considerabl e inte rgeneric variation in conidium 
septum s truc ture can be demons trated by simple manipulation 
and obs e rvation by light microscopy. The results repor t ed 
above show that uniformity in septum struc tu re occurs 
within genera such as Bi po Zaris and Curvu Zaria . They also 
support the observations of Sutton (1969) that c lassif
ication of septa into two categories might prove to be an 
oversimplification . Roberts and Swart (1980) conc luded 
that the terms eus epta t e and distoseptate had not been 
c l ari fi ed by s tudies of conidium fi ne struc ture in 
Pestalotiopsis ::~ SeiridiumJ and similar gene ra. and that 
further e lucidation was ne cessary befor e th ey could Oe 
used to indicate distinctions of taxonomic importance. 

HOLONORPII TAXONCl-IY FOR COCHLIOBOWS 

The genus Cochli obolus has been used to accommodat e 
fungi with anamorphs in Bipolaris, and also f ungi with 
anamorph s in Curvu7Aria . This apparen t he terogenei t y 
depends on the recognition of these anamorph genera as 
distinct. Von Arx and Luttrell (1979) have suggested that 
Bipo~<ll'is should be made a synonym of Cu:rvuZar>ia. If this 
were done, all anamorphs of Coch~iobo~us would be in 
Curvul.c.IPia . I think i t is preferable to maintain these 
genera as distinct, especially in view of the evidence on 
septum s tructure presented in thi s paper. If other conidium 
charac t e r istie s are i ntermediat e between those of Bipol.a:t>is 
and Curvularia , then a cons ideration of septum str ucture 
should allO\\' taxa of otherwise uncertain affinit ies to be 
placed in one or other of these gen e ra . 

If Curvu ~ar>ia is accepted, then the suitability 
of Coch~iobo~us as a name for fungi with Curvu~<ll'ia 
anarnorphs must be considered. Drechsler (.1934) defined th e 
genus Cochliobol.us in terms of teleomorphic and anamorphic 
forms, and used th e concept that the conidial state was an 
important criterion in helpi ng distinguish it from 
Ophiobo~us . He showed that Ophiobo~us species were con
nected with Phoma -like anarnorphs, and that C. heterostrophus 
and congeneric species were connected with conidial forms 
in Helminthosporiwn sensu lato (Bipo~ar>is). By th e same 
r easoning , it might be argued that Cochliobolus species 
with Cuf'"l)u lal"ia anamorphs cannot be maintained in the same 
genus as those wi th Bipol.aris conidial states , and that a 
separate ascomycete genus should be es tabli shed for them. 
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I once held such a view but now retreat from that position, 
which emphasized differences in septum structure, to one in 
which similarities in conidium morphology are given mor e 
weight. Thus the wall and septum struc ture in conidia of 
Bipolal'"is and Curvularia are regarded as fundamentally 
alike. There is a thin pigmented outer wall, and a thicker 
hyaline inner wall which takes part in septum formation. 
In CurvulaPia species the septa are accentuated by a dark 
band \lo'hich is attached to the outer periclinal wal l. \\1-len 
conidia are fractured under pressure, this 'secondary 
septum 1 common l y ruptures centrally but sometimes is 
car ried out of the conidium. If the l atter occurs, th e 
simi larity of the extruded portion to tha't produc ed when 
Bipolar-is conidia are treated in the same v..ay is obvious. 

Other features high! ight the resemblances described 
above. When Bipola"Pis conidia are mounted in water, the 
inn er wall is much less obvious than in l actopheno l, and 
the cells appear as overlapping circles (Fig. 1). Titey 
have often been illustrated in th is fonn by various authors. 
Cu.rvularia conidia mounted in water do not assume this 
aspect, and the dark septa still appear to be united wi th 
the lateral wall . An isolate of C. pPotuberata Nelson & 
Hodges used in these s tudi es (7788c) gave rise to a hyaline 
mutant in culture, which produced numerous conidia lacking 
pigment. When such conidia are viewed in vmter mounts, 
there is a striking similarity to distoseptate conidia of 
Bipolaris (Fig. 14). Crushing these hyaline conidia in 
KOH also reveals their congruity with this coniditon 
(F ig . 15). It may be noted that conidia of C. l'Obusta were 
descr ibed as distoseptate by Kilpatrick and Luttrell (1967) . 

Accentuated conidial septa are also found in species 
which undoubtedly bglong in .Drechsler>a~ for examp l e 
D. dematioidea (Bubak & Wrob. ) Subram. & Jain, D. biseptata, 
D. triseptata (Drechsler) Subram. & Jain, and 
D. el"ythrospila (Drechsler) Shoem. In conidia of the lust
named fungus, the accentuated basal septum often ruptures 
as described for CuPvularia , whi l e a nonnal distoseptate 
endospore is expelled from an apica l split (Fig. 20). 
Similar variation in a sing l e conidium was noted in 
C. inaequaUs (Shear) Boedij n. In D. triseptata, the 
internal wall of some conidia had become cons tri cted at the 
septa, clearly showing the darkened sep tum free from the 
outer wall (Fig. 18) . 



Although Bipolaris and Curvularia are obviously 
similar, I do not believe they should be united as has 
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been suggested (.von Arx & Luttrell 1979). Nor do I 
believe, however, that the differences between them are 
sufficient t o ""'arrant the erection of a separate genus to 
accommodate the teleomorphs of Curvularia. This leaves as 
the only option a maintenance of th e status quo, accepting 
a certain degree of heterogeneity within th e anamorphs of 
Cochliobolus species. This is not without precedent. For 
example in Neatria the anamorphs might be considered 
variations on the theme of cylindrical phialide, in which 
increasing complexity of arrangement of conidiogenous ce lls 
can be recognized (.Samuels & Rossman 1979). 

New combinations 

Earlier in this paper I proposed tha t the name 
Pseudocochliobolus be put into synonymy with Coc:hliobolus . 
The following changes then become necessar y . 

CochZiol>oZus nisikadoi (Tsuda, Ueyama & Nishihara) 
comb. nov. 

Pseudoc:ochZiobolus nisik<Uloi Tsuda, Ueyama & 
Nishihara, Mycologia 69: 1117, 1977 . 

CochZioboZua australiensis (Tsuda & Ueyama) comb. 
nov. 

Pseudoaoc:hliobolus australiensis Tsuda & Ueyama, 
~1yco1ogia 73: 92, 1981 . 

I shall show in a s ub sequent paper that Bipol.aris 
and Drechslera s hould be maintained as separate taxa. 
Drechslera chZoi'idis Alcorn is the onl y Cochliobolus 
anamorph to which a binomial has been applied (Table 1), 
and which is now considered mi splaced. The necessary new 
combination is; 

Bipolal"is chloridis (Alcorn) comb. nov . 
Dreahslera chloridis Alcorn, Trans. Br. mycol. 

Soc. 67 : 148 , 1976. 

In addition, the combination B. homomorophus (Luttrell 
Roger son) Subram. (Subramanian 1971) was not va lidly 
published (Art . 33, basionym not indicated). This ommission 
is corrected here. 
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BipoLaris homomo:rphus (.Luttre ll ~ Rogerson) Subram. 
ex Alcorn 

HeLmi nthosporiwn homomo:rphus Luttrell & Rogerson, 
~1ycologia 51: 195, 1959. 

A LECTOTYPE FOR COCHLI OBOWS HETEROSTROPHUS 

A s pecimen labelled as t he type was obtained from 
BPI. The l abel de tails agreed with those cited by 
Drechsler (1925): 

CochZioboLus he t erostr>ophus (Drechs . ) Drechs. on 
Zea mays 

Sanford, Fla. Sept. 22, l!l23 
Col!. A.C. Foster 
Det . Charles Drechsler 

An inner pac ke t contains approximately 24 l eaves or 
l eaf segments . They are quite narrow, and very thin, 
suggesting that they originated from seedlings. Numerous 
l esions typical of infection by C. heterostrophus are 
present on the leaves, but a thorough search of all the 
material rev ealed no ascocarps , and only very s canty 
conidial sporulation . Twenty-seven other collections from 
BPI labell ed C. he t erostrophus were examin ed , but no 
ascigerous state was de t ec ted. No s lide s from the typ e 
showi ng the ascal state are preserved in BPI (M. Stransky, 
pers. conun . 1977), and it therefore appear ed t ha t a neo
type would have to be selected to typify C. het erostr>ophus . 
Fortunate l y, asca l material ident i f i ed by Drechs l e r i s 
available. In a paper in which th e new ge nus 
PseudocochUobolus was established, Tsuda e t al. (19 77) 
r e ferred to a specimen of C. heter ostrophus from BPI in a 
manner suggesting that ascal material had been seen. This 
was confirmed in correspondence (Tsuda, pers . comm . 1978) , 
and subsequently the specimen was obtained from BPI. The 
typed outer label bears the data : 

CoahUobo lus hete:rostrophus Drechsler on Zea mays 

Washington D. C. Oc t. 7 , 1924 
Col!. & Det. Charles Drechs l er 



A handwritten inner label shows that the origina l name 
given was Ophiobo Zus he terostrophus , that the host is 
1 Philippine corn l eaf' , and that it was incubated in a 
damp chamber for 30 days beginning Oct. 7, 1924. This 
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is some of the material collected in th e Philippines in 
November 1921 and referred to by Drechsler in his account 
of 0 . heterostl'ophus (Drechsler 1925, p. 707). The 
specimen consists of the cont ents of three moist chambers, 
made up on 9 em diam . filter papers . There are seven 
leaf segments in all, each 6-7 em long, darkened by fungal 
colonies and bearing ascocarps visible without magnif
ication . The ascocarps are black, scatt ered , amphigenous, 
crumpent, mostly with a prominent cylindrical to conical 
beak and often with brown setae or hyphae over tli.e upper 
half of the body but not on the neck . Three ascocarps 
were examined . They were 460-520 ~m high x 360-400 ~m 
diam., with the beak 140-160 ~m high , 90-110 ~m diam . at 
the base and 60-100 )Jm at the apex. Asci were obclavate 
to cy l indrical , with a short pedicel, and measur ed 132-
165 x 22 .5-30 ~m. Ascospores were not r eleased from the 
asci when the ascocarps were dissected in a drop of water, 
so measurements of length were not possible. They were 
closely coiled in the ascus, hyaline to faint ye llm·.'i s h 
brown, multiseptate, and 5-10 lJm diam. As reported by 
Tsuda et al. (.1977) , there was no evidence of stromatic 
tissue at the base of the ascocarps. Conid i a on the 
specimen were similar to those on 28 other collections of 
C. h.eterostrophus in BPI examined previously. 

The specimen described above is designated as the 
lectotype for CoahlioboZus heterostrophus , the generic 
type, in order that th is important species may be properly 
typified. 
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ABSTRACT 

Nine taxa of t rernellaceous fungi gr owing 
mai n l y with oak and pine t r ees , are described . 
They were found in the Galilee and the central 
parts of the country and eight of them are new 
r ecords for I srael . 

INTRODUCTION 

The A.garicales of Israel have already received attention 
(Binyamini , 1977, 1980 and Moser , Binyamini & 1\vizohar
Hers henzon , 1977), but information about the Tremallales of 
Israel has , until now, been neglected . There is neither a 
flora, nor are t here monographic studies of the tremellaceous 
fungi covering the study area around Is rae l. The nearest 
area is Greece, as exemplified in the Funqus Host Index of 
Pantidou (1973) . 

Owing to its geographical dry c limate, Israel has a 
relatively few trernellaceous resupinate fungi. This report 
is concerne d with 9 taxa, of which 8 are newly recorded for 
Israel. Most o f the collections upon which thi s report is 
based were made during the period 1974-1981/2 . Some of the 
examined specimens show slight differences compared with 
European material, possibly because of the dry climatic 
conditi ons , and consequently , it was deemed worthwhile to 
provide at least a short description of the species in our 
collections. 
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One species listed has already been recorded by Rayss 
& Reichert (1952) . The systematics of the fami lies and 
genera f ollow ~lartin (1952) and LOwy (1971). The source 
of each record is indicated at the end of the description 
and the herbarium numbers are given in parentheses . The 
colours specified in parentheses are taken from Kornerup 
& Wanscher ( 196 7} • Microscopic structures were observed 
on fresh material. All collections cited have been 
deposited in the herbarium of the Department of Botany , 
Mycology Division, Tel Aviv University . 

TREHELLACEl\E 

Exidi a gZandu Zosa Fr. , Syst . Mycol. 2 : 
224.1882 

Fig. 

Fruit body firm gelatinous, dark brownis h, becoming 
black , glistening when dry; hymenium smooth to tube rcu-
late. Flesh blackish. Hyphae wi th claup connections; 
probasidia ovate or elliptical, 10-16 x 8-14 lJm , becoming 
cruciate-septate, spores hyaline , allantoid , 10-15 x 
4-5 ~m . 

Habitat. On dry branch of Quercus .J loft . Carmel, Ha'arbaim 
wood , 9 . 2.81 (8lpl37), upper Galilee, Bar' am Wood , 3.2 . 81 
(81p460), Hiram Wood, 3.2.81 (81p451, 81p452). 

Our specimens conform well with the descriptions of Martin 
(1952) and LOwy (1971) . 

Eridia nucleat a (Schw.) Burt , Ann. Missouri Fig. 2 
Bot. Gard. 8 : 371.1921. 

Fruit body cerebriform, gelatinous , whitish becoming brown 
with pinkish tinge to brown vinaceous with whitish 
granules ; hymenium smooth. Hyphae with clamp conne ctions, 
probasidia ovate, 10- 12 x 6-8 )Jm, cruciate-septate, 
epibasidia subcylindrical up to 60 x 3.5-4.5 lJm, spores 
hyaline, 8-11. 5 x 4-4.5 )Jm , cylindrical curved, germinating 
by repetiti on. 

Habitat . On dry branch of Quereus .J Mt. Carmel, Bet Oren s. 
29 . 12.80 (80pll7 , 80p151) , Ha'arbaim Wood , 9.2 . 81 (81pl38). 
Upper Gali lee , Bar ' am wood , 3.2 .81 (8lpl30) 1 on d ry branch 
of Ca Zycotome vi U osa, Hiram wood, 3.2.81 (81p139). 

The white colour which changes through b r own pinkish to brown 
vinaceous is characteristic of our specimens , and conform 
well with the descriptions of Martin (1952) and Lowy (1971). 
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Exidiops is effusa (Bref. ex S a cc .) A. 1-k:>ller , Fig. 
Bot. Mitth . Tropen 8 ' 82 .1895 

Fruit body soft gelatinous, greyish hyaline to nearly 
chalk white; hymenium finely granulose, sroooth < 100 1-1m , 
thick . Hyphae with clamp connec tions; dikarioparaphyses 
subcylindrical branched, forming a thin layer above the 
basidia; probasidia ovoid to subglobose , 10-15 x 8- lOl.Jm, 
clamps at the base, epibas idia four, up to 40 x 4 vm, 
spores cylindrical curved t o allantoid, 12-15 x 4 -5 1JID, 
germinating by repetition. 

Habitat . on dry b ran ch of Quercus , Mt. Carrrel, , Ha' 
arbaim wood, 9.2 . 81 (81p280 , 81p281 , 81p284 , 81p389) . 
on dry branch of Rhamnus~ Upper Galilee, Bar ' am Wood, 
3 . 2.81 (81p431) . 

The effused gelatinous greyish- white basidiome, with 
branched dikaryoparaphyses and larged curved spores i s 
characteristic of our specimens . Spores a re slightly 
snal l er than those descr ibed by Lowy (1971) and wells & 

Raitviir (1977), but close to those of Olristiansen 
(1959) and Reid (1970). According to wells (1961), 
E. effusa is a synonym o f E. grisea (Pers . ) Bourd . & 

Maire, but wells & Raitvi ir (1977) aqree that E. effusa 
is very c losely r elated t o E. grisea and that t he d if
ferences in substra te , colour of dry specimens and 
spore size di ffe r e ntiate t he t wo taxa. 

Sebacina incrustans (Fr.) Tul. , Jour . Linn . Fig . 
Soc . Bot. 13 ' 36. 1871. 

Fruit body fleshy coriaceous , up to 1 mm thick, cream
yellow (4(!3 , 4C2 , 4B2) , margin slightly fi b rillose . 
Hyphae without clamp connections; probasidia subglob
o se, becoming cruciate- sep tate , 15- 20 x 11-13 }Jm, epi
basidia 30-75 x 2.5-3 1Jm, spor es ovate to oblong, with 
lateral apiculus, 10.5- 15 x 5.5-7 )Jm , germinating by 
r epetition. 

Habitat. on dry branch of Pinus . 
3.3 . 81 (81p221 ). 

Ramot Menashe , Goara, 

The resupinate , cream-yellow fruit body, and large , ovate 
spor es characterise our specimens; in these r espects 
the collection conf orms well to the descriptions of 
Hartin (1952), Chr istiansen (1959) and LOwy (1971). 
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Figs.l- 6 . l. E:J:idia gl.anduZoea xS. 2 . E. nucZeata x4. 
3. E:ridiopsis effuea xS. 4 . Sebaci>".a incruetans x 4 . 
5. Tremella mesenterica x2 . 6. Calocem coMtea x4 . 
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TremeZZa fimbriata Fr., syst. Mycol. 2 , 212, 1822. 
= T. f otiacea Fr., Syst . Mycol. 2 , 212. 1822. 

Fruit body leaf-like folds,gelatinous, cinnamon-brown, 
becoming vinaceous black on drying . Hyphae with clamp 
connections; probasidia subglobose, becoming cruciate
septate , 12-18 x 10-15 1Jm, epibasidia up to 10 \Jm , spores 
subglobose-ovate, 8-9 x 5-7 vrn , germinating by repetition. 

Habitat. On dry branch of Quercus ., Mt. Carmel , Bet Oren s. 
20.1.81 (81p122). 

Our specimens were slightly dry when found , but the micro
scopic characters, such as clamped hyphae and spores ,all 
conform well to the descriptions of Hartin (1952) and Lowy 
(1971). 

TremeZ la mesenterica Fr. , Syst. Hycol. 2 : 214 Fig. 5 
1822. 

• T. Lutescens Fr., Syst. Mycol. 2 , 213. 1822. 

Fruit body cerebriform to l obate, usually large, < 10 em 
in length, gelat inous , orange , or golden yellow. Hyphae 
with clazrp connections; probasidia subglobose, becoming 
cruciate-septate, 10- 17 x 8 -14 ~m , epibasidia up to 75 ~m , 

spores subglobose to ovoid , 10-14 x 8-12 urn, germinating 
by repetition . 

Habitat. On dry branch of Quercus . Upper Galilee , Bar'am 
Wood, 23 . 1. 72 (72p152) , 9.3.81 (81p209), Mt . Carmel,Bet 
Oren S ., 29.12 . 80 (80pll8), 17.1.82 (82p103). 

This, our cotrm\onest large Troeme lZ.a, is frequently found on 
dry branches and trunks of oak. Lowy (1971) supports the 
interpretation of considering T. mesent er>ica Fr . and T. 
Z.utescens Fr . to be a single variable species. 

DACRYMYCETACEAE 

DacpYmyces de U quescens (Merat) Duby, Bot . Gall . 
729 . 1829. 

Fruit body lenticular, up to 5 mm, gelatinous , orange-yellow 
or pallid (486), becoming reddish brown on drying, smooth . 
Hyphae with clamp connections, srrooth or rarely roughened; 
probasidia s ubclavate, 30-50 x 4-6 ~m, epibasidia bifurcate, 
up to 15 x 3 ~m, spores allantoid, becoming 3 septate , 14-
16 x 5-6.5 ~m. 



385 

Habitat. on dry branch of Quercus, Mt. Carmel, Ha'arbaim Wood , 
9.2.81 (Blpl35, 8lp286). On dry branch of Pinus , Bet Oren , 
9.2.81 (8lpl41, 8lpl69). 

The lenticular or sometimes flattened orange-yellow fruit 
body, with bifurcate epibasidia and large allantoid septate 
spores are characteristic for our specimens and conform well 
to the description of Martin (1952) • 

CaZocem. cornea (Batsch ex Fr.) Fr., strip . Fig. 6 
Agri. Terns. 67. 1826. 

Fruit body gelatinous to tough, narrowly club-shaped, un
branched or very sparsely branched above, round in cross
section, up to 15 mm h i gh and 1 nvn thick , pale yellow or 
orange-yellow, hymenium smooth . Probasidia subclavate, 
35-40 x 2.5-5 lJm , spores cylindrical, curved, 8-10 x 3- 4.5 urn . 

Habitat. Scattered to gregarious, usually two to three 
clustered together. Upper Galilee, Pa'ar Cave, on dry 
branch and trunk of Quercus, 25 . 1.72 (72p505), 3.2 . 81 
(8lpl29). 

This small and beautiful species is variable in its colour, 
size and degree of branching. The reddish tinge on drying, 
which is described by Martin (1952) and Lowy (1971), is not 
clear in our specimens . 

AURICULARIACEAE 

Auri cularia auricula (Hooker) Underwood in Barrett , 
Mycologia 2 , 12. 1910. 

"" Hirneo'La auricul.a- juda.e Berk., Outl. Brit. Fung. 
298 . 1860 . 

Habitat . on cut trunk of Ficus , Mique Izra'el 28 . 11.74 
(74pl06), 26. 2. 74 (74pl 04), 12 .1. 77 (77pll3), Hulda , 8.2 . 75 
(75pl05), Ramat Hasharon, 1.9. 78 (78pl26). 

This s pecies has already been e ncountered in Israel and 
described by Rayss and Reichert (1952) . It has been found 
several t imes ; i t is common each year. 
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II NE ll' JAPANESE SPECIES OF NEOCOSMOSPORA FRO~l ~lARINE 

SLUDGES 

SE I !CHI UEDA I AND SHUN-!Ciil UDAGAWA 2 

1 Nagasaki Prefectural Institute of Public Health and 
Envi ronmental Sciences, Nameshi 1 - chome , Nagasaki 852, 
Japan 
National Institute of Hygienic Sciences, Kamiyoga 
1-chome, Setagaya-ku, Tokyo 158, Japan 

Since 1899 h'hen E. F. Smith es tab! ished the genu s Neo
cosmospora with N. vasinfecta as the type ~ a total of 5 
species and 3 varieties has been described (~lahoney, 1976; 
Domsch et al., 1980) . Only one of these, N. striata 
Udaga~o.·a et Horie ( 1975), has ascospores covered h'ith 8- 10 
transverse crests. A second member of Neocosmospora \d th 
striate ascospores was isolated during a continuing survey 
of the polluted fungi of Nagasaki Prefectu r e, Japan (Ueda., 
1981). In th is paper a neh' species based on the isolate is 
described and the major differences distinguishing th e 
species from N. striata are presented. The specimen 
studied is preserved at the ~tycological Herbarium, Nationa l 
Inst itute of Hygienic Sciences, Tokyo (NHL). 

Neocosmospora tenuicristata Ueda et Udagawa , sp . nov. 
(Figs. 1-12) 
Sta t . Anam . Acremonium tenuicristatum Ueda. e t Udagawa, 

anam. sp. nov. 
Co lon iae in agaro cum decocto tuberorum et dextroso 

ce 1 eri t er crescentes, funiculosae, tenues, vinaceo-bubal j 

na e; peri thecia abunde producentia, persicina ve l badia, 
cum hyphis aeriis et conidiis albis obtecta; reversum brun
neum vel brunneo -aurantiacum vel hinnuleum. 

Perithecia superfic i a l ia, dispersa vel aggregata, 
rubro-brunnea , ovoidca vel pyriformi a, 335-415 x 265-320 
urn, glabra vel parcc pilosa; pili hyalini vel dilute flavi, 
non ramosi, septati , lcvcs, breves, hyphoidei, 6-8 J.Jffi diam; 
perithecii collum breve, conicum plus minusvc valde rubro
brunneum, 65-80 x 80-115 urn, glabrum; peridium membrana-
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Fig 1. NeocosTOCJspora tenuicristata, NHL 2911 . 
A. Perithecium . B. Perithecial initial. C. Ascus. 0. 
Ascospores. E. Conidia-bearing structures and conidia. 
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ceum, pseudoparenchymaticum, dilute flavo-aurantiacum, 
saepe semitranslucens, 'textura angularis'; s tratum ex t eri
us e cel lul is dilute sa lmoneis , incrassatis, angularibus, 
10-32 x 10-22 ~m composi tum; stratum i nteriu s e ce llul is 
hyalinis, t enu ibus , compl ana tis, angu 1 aribus composi tum; 
pcriphyscs hyalinae, filiformes, septatae , non ramosae, ad 
basim 3-4 ~m diam, ad apicem rotundatae. Asci octospori, 
hyalini, cylindracei , 90 - 110 x 13-15 lJID, superne rotundati 
vel aliquantum trunca ti, sine poro apicali instructi, brc
viter stipi t a t i , in fasciculo basa l i di sposit i. Ascosporac 
uniseriatae, unicellulares, f l avo - brunneae , late e llip
soideae ve l ellipsoideae , 13.5- 17 x 10-11. 5 lJID , guttu1atae, 
incrassatae, sine poro germina l i instructi, subtiliter e t 
transverse s triatac. 

Mycelium e hyphis hyalinis vel dilute flavo-brunneis, 
ramosis, septatis, levibus , 1 . 5-10 lJID diam, saepe in funi
culo aggr egatis composi t um. Conidiophora brevia , p 1erumque 
15-35 x 3-5 lJID, hya1ina, non ramosa vel pauc i-ramosa, 
levia, septata, erecta , e myce lio vegetative vel funiculis 
hypharum et hyphis aeriis orient ia, mononemata. Cellulae 
conidiogenae monophia 1 idicae ve l polyphia 1 idi cae, p 1erumque 
simplices sed i ntcrdum sympodice proliferae vel pe r cur 
rcntes, t ermi nal es, sacpc in conidiophor is incorpo r a t ae, 
rectae, hya1inae, 30 - 50( -1 25) x 2.5 -4 ~m. superne gradatim 
attenuatae, collari par vo praedita. Conidia hya1ina, gut
tulata, 0- 1- septata, ellipsoideo- cylindracea vel fusi
formia, parum incurvata, 6.5 -1 5( - 19) x 2.5-4. 5 1JID, levia, 
utrinque rotundata, in massa mucida aggregata. Chlamydo
sporae absunt. 

Holo typus: cul tura NHL 2911 ex limo (marine s ludge), 
Nagasaki in Japonia , i n 26.i. l 981, aS . Ueda , i so lata . I n 
collectione fu ngorum ' Nationa l Inst itute of Hygienic Sci
ences (NH L), Tokyo, Japan' . 

Etymology : l at . tenui- = thin and cristatus =crested, 
referring to the nature of the ascospore ornamentation. 

Colonies on po tato -dextrose agar spreading broadly, 
a ttaining a diameter of 8 . 0 em in 2 weeks at 23 C, funic u 
Iose, consist ing of a thin mycelia l fe lt, Vinaceous Buff 
(Rayner, 1970) in color; perithecia abundant l y produced on 
t he felt, Peach or Bay (Rayner, 1970) , covered loosely with 
white aeria l hyphae a nd conidia; reverse brown to brownish 
orange or Fawn (Rayner, 1970) . 

Peri thecia superficial, scattered or aggregated . at 
first flesh-co lored, then becoming pa l e pink or o r ange-red, 
finally reddish bro•'ll, ovoid to pyriform, 335 -415 x 265-320 
JJm, glabrous or sparingly covered with hyaline to pale yel
}0\.,' , unbra nched, septate, smooth-wa ll ed, s hort, hyphal-lik e 
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hairs measuring 6-8 urn in di arn; neck s hort , conical , more 
or l ess dark reddi s h brok'n, 65- 80 x 80-11 5 lJM , g labrous , at 
the os t iole region composed of short, cylindric cells; 
peridium membraneous, pseudopar enchymatous, pale yellO\vish 
orange, often semi transparent , textura angularis; outer 
l ayer composed of pa l e sa lmon-colored, thick-1\'a lled, angu
l ar cells measuring 10- 32 x 10-22 ~m; inn er l ayer of hya
line, thin-k·a lled, flatten, angular cells; periphyses hya
line, filiform , sep t a t e, unbranched , 3-4 )Jffi in diam at the 
base, t apering to a rounded tip. Asc i 8-spored , hyaline, 
cylindric, 90- 11 0 xl3 -1 5 lim, r ounded or somewhat truncate 
above, vd thout distinct apical structure, short-stalked 
(s t ipe: up to 20 ~m long). borne in a basal f ascicle. Asco
spor es uniseriate. one-ce 11 ed, yellowish brown, br oad l y 
ell i psoid to e ll i psoid , 13.5-17 x 10- 11.5 vm, guttulat e , 
thick-wa ll ed, without germ pore, with sur face ornamented by 
very fine ridges whi ch arc r oughl y transverse and wavy in 
appearance , extr uded at matur ity in th e form of a ge latin
ous mass ; epispore ca. 1. 5 \.liD thi ck . 

~tyce l ium composed of hyaline to pale ye llowish brown, 
branched. sept a t e, smooth-walled hyphae 1. 5-10 \,1m wide, 
of t en aggrega t ed i n f unic l es . Perithecia l initials arising 
as co iled or contor ted s ide branch es of hypha, then becom
ing s urrounded by hypha e arising from t he neighboring 
cell s. Conidiophores short , usually 15-35 x 3- 5 lJID, hya
l i ne, unbranched or a few br anched , smooth-wal l ed , septate , 
arising directly from the vegetative myce lium or hypha! 
ropes and aerial hyphae, mononematou s . Conidiogenous 
ce ll s monophialidic or polyphialidic, usua lly simpl e but 
somet imes proliferating sympodially or percurrent, t ermi
na l, integrated, straight, hyaline, 30- 50(-125) x 2. 5-4 ~m. 
taperi ng gradua ll y to th e minute apical cellarette measur
ing 2-2 . 5 x 1. S-2 J.J m; phia l ides sometimes reduced to a col
larette on the hypha. Conid ia hyaline, guttulate, 0-1-
septatc, ellipsoid-cylindric or fusiform, slightl y incurv
ed, 6.5-15 ( -19) x 2.5-4.5 ~m. smooth-wa ll ed , rounded a t 
both ends, aggrega t ed in a s l imy mass measuring 7.5-1 8 vm 
in diam. Chlamydospores absent. 

At 37 C, growth is s lightly slower that a t 23 C and 
perithec i al produc t ion is reduced. 

Specimen examined : an isolate from marine s l udge, at 
Oomura Bay, Higashisonog i-gun, Nagasaki-pre£., Japan , Jan. 

Figs. 2-8. N . tenuicris t a t a , NHL 29 11. 
2. Asci. 3. Ascospores, sho\oo•ing ger minat j.on . 4. Peri the
cia! initial. 5- 8. Conidia-bearing structures and conidia. 
The line in all figures equals 20 lJm . 
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26th, 1981, S. Ueda, NIIL 2911, holotype . Subcu lture of NUL 
29 11 has been deposited with the American Type Culture Col
lection (ATCC). 

Neocosmospora tenuicristata., with its striate asco
sporcs and polyphialidic anamorph, is unique in its genus. 
In the ascospore ornamentation , it has a strong resemblance 
to N. striata Udagawa et llorie (1975), which differs by 
having smaller perithecia "''i th a cy l indric neck, irregular
elongate cells of the peridium in place of angu lar- shaped 
cells, sma ller asci and ascospores which are ornamented 
with more rugged 8-10 transverse crcs ts, and the absence of 
anamorph. According to van Warmelo • s SHI study (1976), the 
patterns of surface ridges of ascospores in N. vasinfecta 
and N. africana von Arx appeared to be quite similar. The 
ascospo re ornamentation in both species consists of a net
"-'Ork of anastomosing ridges over the surface, while the 
ridges in 11. tenuicristata are clearly separate as revealed 
by SEt-! observation (Figs . 10-12) as "''ell as examination 
wi th the light microscope. 

Another interesting point i n N. tenuicristata is its 
anamorphic charac t ers. There are a few species such as 
A. hyalinulum (Sacc . ) h'. Gams and A. brunnescens W. Gams in 
the form-ge nus llc r emoni um (Gams , 1971, 1975) having proli
feration of phial ides (polyphialides). Both Acremonium are 
distinguished from the anamorph of N. t enuicristata by 
their sma ll (not exceeding 7 J.lffi in length and 2. 5 J.lffi in 
wid th) and catenated conidia, as well as by very s l ow
growing f ine mycelia. For the anamorph of N. vasinfecta, 
Domsch et a l. (1980) stated that ''Cephalosporium-! ike, but 
as the colonies gro\\' fas t and the hyphae arc wide, it 
recalls the micro-conidial states of Fusarium rather than 
Acremonium." Tn fact, the growth-rat e on usual media, and 
the features of vegetative myce lium and conidiogenous 
structures in N. tenuicristata are similar t o those of Fu 
sarium proliferatum (f.latsushima) Nirenberg in the sect. 
Liseola. ~la t sushima (1971) firstly described Cephalospori 
um proliferatum as follO\II'S: Phialophora ex hyphis repenti
bus ve l aeriis ascendentia, simplicia ve l ramosa, usque ad 
100 JJ ID alta, 2-4 lJffi cr assa, rami terminates fertilia, sym-

Figs. 9-11. N. t enuicristata, NHL 2911 , and Fig . 12 . 
N .. africana von Arx, No. 78-5-35- 10 . 

9. Ascospores with l ight microscopy . 10-12. As co spores 
"''ith scanning electron microscopy, showing their difference 
in surface ornamentation. The line in Fig. 9 represent s 20 
lJm; in Figs. 10-1 2 equa l s 10 JJm. 



394 

podia l iter sub apice prol iferascentia et polyphia lidibus 
genicu l a t i.s fermata . Conidia of c . proliferatum are more 
o r Jess c lavate , one-cel l ed, 5-11 x 2-4 lJffi, and wjth a 
truncate base. ~latsushima f ailed to observe the macroconi
dia on hi s materi a l of C. p r oliferatum, but after compa r ing 
with 46 isolates of Fusarium moniliforme Sheld . sensu 
Wollenw. e t Reinking pr. p., Nirenberg (1976) conc lud ed 
that pyriform conidia of both are conspecific and transfer
red C. proliferatum to the genus Fusarium. The anamorph of 
N. tenuicristata differs from F. proliferatum in having 
broader mycelium, larger ellipsoid-fusiform conidia with 
rounded ends a nd in the absence of mac roconidia . 

Since t he conid ia of the previous Neocosmospora 
species hav e usual l y been p l aced in Acr emonium or Acr emo
nium - like genera , the anamorph of N. tenuicristata seems to 
be better treated as Acremonium unti l the di scover y of its 
associated macrocon idia . However, the occurrence of poly
phial idic structures furt her emphasizes the affinity of 
anamorphs of t his and other Neocosmospora to Fusarium. 
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SUMMARY 

The following hypogeous ascomycetes are 
reported as new records for Ar izona, USA: 
Balsamia magnata , Elaphomyces verrucos us, E. 
granulatus , Geopora cooperi f. cooperi , G. 
cooperi f . gilkeyae, Tuber dryophilum, and T. 
levissimum . Al l species are putatlve mycorrhizal 
symbionts wi t h Pinus ponderosa Laws . They were 
major food items in the diet of the tassel - eared 
squ i r rel, Sciucus aberti . 

A nearly pure stand of Pinus ponderosa Laws . covers 
7 .5 milli on ac res in northern Arizona and western New 
Mexico . The t assel- ea r ed squirre l , Sciurus aberti 
Woodhouse, and its va r ious subspecies (Hofmelster and 
Oiersing, l978) , a r e closely associated with this 
conifer . Ci t ing a close depende nce on ponderosa pi ne for 
food and shelter, Keith (1965) a nd Ha ll (1981) point out a 
rest r icted distribut ion of tassel- eared squirrels t o the 
southwes t ern United States and northern Mexico, with 
particular a bundance in Arizona and New Mexico. 

Ste phe ns on (1975) in a s t udy of the food habit s of 
t asse l - ea red squi rrels in northern Arizona, not ed that 
fungi a r e a major component in their diet throughout most 
of t he year, but he did not attempt to identify the 
species involved. Upon examination of the spores in t he 
s t omach contents provided by Stephenson , I de t ermined t hat 
the majo r i t y of t he fungi consumed we r e hypogeous species, 
both ascomyce tes (truffles) and basidiomycetes (false 
t r uffles). The ascomycete spores were pa rti cula rly 
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interesting since they represented the genera Geopora, 
Elaphomyces, and Tuber, all pr eviously unreported from 
Arizona. Although the squirrels proved to be much more 
efficient truffle collectors, I have discovered, through 
my own forays ove r the past t h r ee years, the fruitbodies 
of the major ascomycete species whose spores a re most 
frequently represented in the squirrel diet. 

The hypogeous fungi a re litt le known in the 
sou t hweste r n United States and only occa s ional collection s 
have been reported, especia l ly in Smith et al . (1981). 
Fogel and Trappe ( 1976) have reported the occurrence of 
hypogeous ascomyce t es in t he Rocky Mountain region . Some 
of these a re quite similar to those reported here . 
Nonetheless, I am able to add t hree additional species Ln 
two gene r a as well as addi tional hos t tree associations a s 
pre sumptive ectomycorrhizae . Al l species described are 
new r ecor ds for Arizona. Colle ctions are deposited in the 
Deaver Herba rium, Northe rn Arizona University, and in t he 
herbarium of Oregon State University (OSC). 

l . BALSAMIA MAGNATA Harkn . Sensu Trappe, Mycotaxon 2:1 19 . 
1975. 

A single colle ction of three ascocarps ma t ch in most 
respec t s the description by Gilkey (1916) as Pseudobal 
samia magna ta (Hark . ) Gilkey . The very distinctive 
brownish pink to r e dd i sh brown ascocarps measuring 0 . 5-1.5 
em in dia meter made the m dif ficult to detec t among the 
reddish jasper and che rt debris of the mine ral soil . The 
ver rucae a nd the occasional small surface de pressions of 
t he peridium s trongly resembled t he surface texture of a 
russett potato . 

ASCOCARPS hypoge ous in shallow Mineral soil or only 
slight l y i mbe dded beneath a thin needle layer of Pinus 
ponder osa . Bas al tuft and surface opening canals (venae 
exte rnae) were not c l ea rly e vident. 

COLLECTION EXAMINED: Coconino County- - Jacob Lake, 
June, elev . 2250 m. , Sta t es AHF7 1 . 

2 . ELAPHOMYCES Vt' RRUCOSUS Dodge , Ann . Mycol. 27: 171-
172 . 1929 . 

Species of Elaphomyc es are di f ficult to identify. 
Spore ornamentation as a prime character has been shown t o 
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be variable according to conditions of desiccation and 
developmental stage (Hawker, 1968). The separation of E. 
verrucosus from related species is based primarily on 
coloration of marbled peridium when cut in cross 
section . I have found peridial marbling and the 
development of surface warts to be inconsistent when 
comparing different collections . Trappe considers E . 
vercucosus as a synonym of E. decipiens (pers . comm.) . 
Until better resolution of this problem is achieved 1 am 
satisfied with the present disposition of the 
collections . The description also fits my collections 
made in ponderosa pine forests in the Wyoming Black Hills, 
States WHF I4 and WHF32 . 

ASCOCARPS sphaerical to ovoid , variously depressed 
when formed near rocky debris; the surface covered by a 
dense 1 earthy crust eas ily separable and composed of Pinus 
ponderosa mycorrhizae and brownish yellow mycelium; 
peridium yellow or ochraceous, d r ying yellow brown 1 

verrucose with pointed to rounded yellow wa rts 90- 200 1Jm 
high and 100-175 ~m wide, hyphal l aye r s strongly to 
inconspicuously marbled in cross section, when dry 2.0-3.0 
1Jm thick, vinaceous brown with dull rose or ros e gray 
veins interspersed, the layer above the gleba light r ose 
tan; gleba powdery 1 dark brown to fuliginous; spores 
globose, 22-28 (31) llm in diameter, ornamentation evenly 
distributed and densely echinulate , friable after 
desiccation and easily splitting away from the spore 
s urface when pressed; odor slight or not detectable . 

COLLECTIONS EXAMINED: Coconino County--Jacob T..ake, 
June through August, elev . 2250 m., St ates AHF88, AHFR9 1 

AHF117, AHF146, AHF209; Paradise Rd. Flagstaff, States 
AHF149; Woody Mountain, States AHF103. 

3. ELAPHOMYCES GRANULATUS Fr., Syst. Myc. 3:58. 1829. 
Fogel and Trappe (1976) described E. granulatus 

collected in Colo r ado among ectomycorrhizae of Pinus 
contocta . The characte rlst ics of our specimen generally 
follow theirs but some of the special features are listed 
below . 

ASCOCARPS beneath Pinus ponderosa litter, deep in 
mineral soil, associated with a removable soil crust 
containing pine ectomycorrhizae; pe rldlum smooth, pallid 
to tawny yellow with faint rusty brown on drying with 
warts closely appressed as superficial black spots, 3-4 nrn 
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thick when fresh a nd 2- J nun when dry, tough but 
ca rt ilaginous and flexible, somewhat vi scid when wet, the 
oute r laye r in cross section grayish yellow with alternate 
zones or lenses of brown hyphae in different s hades below, 
the light g r ay t o tan layers above the g l eba t urn black 
when cut or bruised; g l eba g r ay brown t o dark b r own or 
black a t matur i t y , separating from pe r idia l hyphae as a 
ce ntral powde ry mass of spores and hyphae; spo r es he ld in 
globose clus t e rs of eight by an evanescent ascus, globose , 
12-22 um in diame t e r includ ing ornamentati on, the s maller 
spores dark brown, the large r spore s brownish gr ay t o 
gray , o rname nted with crowded spines joined to f orm small 
groups of paralle l ridge s traversing the s pore s in an 
undulating pattern, the fragile epispore splitt i ng to 
reveal a large sphae r ica l oi l droplet imbedded in a 
gelat inous ma trix. 

COLLECTIONS EXAMINED: Coconino County--Jacob Lake, 
June, elev. 2250 m., Lanph ea r AHF82; Woody Mounta in, 
Augus t, e lev , 2190 m, , STATES AHP250. 

4. GEOPORA COOPERI Harkn . f . COOPERI, Bull . Cali f . Acad. 
Sci. 1:1 68 . 1885 . 

This species is likely to be widely distributed in 
Ariz ona coniferous fo r ests as indicated by its f r eq uent 
occurrence in feca l wastes of tasse l-eare d squirrels . 
Fogel and Trappe (1976) r eco rd ed it from Colorado and I 
have found i t in the Medicine Bow Mountains o f Wyoming, 
States WH F3 1. 

ASCOCARP$ hypogeous among ectomycorrhizae of Pinus 
ponderosa , Picea angelmani i , and mixed stands o f pine and 
Quercus gambel l i . !ofost l y in exposed sites in r ocky 
mineral soil, May to Novembe r, elev. 2100- 3300 m. 

COLLECTIONS EXAMINED: Coconino Coun t y--White Horse 
Hills, States AHF4; San Francisco Peaks, Snow Bowl ski 
a r ea , States AHF131; Cas ner Park, States AHF17 4; 
Tra nsi tion Zone Horticultural Institute near Flagstaff, 
St ates AHF17 5; Hof fderker Hills , States AHF105. 

5, GEOPORA COOPERI Ha r kn . f . GILKEYAE: Burdsall, Myc o l ogia 
60 :518-519 . 1968. 

ASCOCARPS were found to be gregarious in deep mineral 
soil beneath Pinus ponderosa and Pseudots uga menziesii 
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litter a nd su rrounded by ec t omyco rrhizae . The collections 
fit Burdsall's description who r eported it from Col orado 
and Idaho . I have made collections of both forms of 
Geopora in adjacent locations. Spore size is a constant 
difference and only in f. GILKEYAE was the sporoca r p odor 
pronounced, much like fermented cider. In addition, f . 
GILKEYAE possessed a cream to yellowish tan hymenium 
whereas the hymenium of f. COOPERI was more t ypically 
white to light cream i n matur e specimens. 

COLLECTIONS EXANINED: Coconino County--Woody 
Mountain, Oc t ober t o November, elev . 2280 m., Lanphear 
AHF175; Paradise Rd . , Flagstaff, States AHF178; Pinal 
County--Santa Catalina Moun t ains, September, e l ev . 2440 
m. , Stat es AHF242. 

6 . TUBER DRYOPHIWM Tul . Fungi Hypog . 147 . 1851 . 

The discovery of Tuber in Ari zona i s noteworthy 
because it represents a significant range extension for T . 
dryophilum as well as T. levissimum recorded below. A 
comparison of their striking spo r e ornamentation is 
illustrated in Figure 1. 

ASCOCARPS hypogeous in mineral soil, 2-6 em deep with 
a mod e rate covering of leaf litter, primordia were noted 
in mid-August and mature fruitbodies were noted in early 
December, widely scattered among ectomycorrhizae of Pinus 
ponderosa and Quercus gambellii, most abundant on steep 
south-facing slopes in dense fo rest stands, rare 
occurrences were noted beneath alligator juniper 
(Juniperus depeanna), small, 0 . 5-1 . 5 em in diameter, white 
becoming yellow brown, i rregularly subglobose , lightly 
lobed with white furrows beneath the lobes; peridium 
variable in thickness, 150-300 (400) 11m thick; asci short 
stipitate when immature, subglobose and persistent as the 
spores deve lop, 1-4 rarely 5 spores per ascus; spores 
globose-ellipsoid to nearly globose, 20- 40 x 22- 40 (45) 
lJI!l, bearing prominent alveoli, the ornamen t ations 
extending well beyond the spore sur fa ce , 3- 5 (6) alveoli 
spanning the greatest diameter, wal ls and ornamentations 
becoming rich brown in age. 

COJ.LECTIONS EXAMINED: Yavapai County--Five- mile 
lake, August, elev . 2150 m., States AHF121; Coconino 
County--Oak Creek canyon, August to October, elev. 2080 m. 
Sta tes AHF148 , AHF167; Paradise Rd. , Flags ta ff , August to 
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December, elev . 2150 m, States AHF 162, AHF180 . 

7 o TUBER LE:VISSIMUM Gilkey, Univ o Calif. Publ. Bot 
6:3 13o 1916o 

ASCOCARPS 0 o5- !.5 (2 oO) em in diamete r , g l abr ous, 
smoo t h t exture , bruising tan t o light brown, white 
becoming light yellow brown a t rna turi ty , li ne d with whit e 
fu rrows which ex t end t o the int e rior as venae ex t ernae , 
con t our s lobed especially in l arge r specimens; pe r idium 
th i n, brown pigmented, 100- 250 J,Jm thick, distinctly 
pseudopare nc hymatous becoming hypha l near the g lebal 
c av ities ; gleba in cross section ma rbled with tan to g r ay 
brown fe rti l e r egions cont r as t ing wi th the white venae; 
asci subg lobose becoming evanesce nt a t maturity with 1-4 
dark brown spores ; spores subglobose to broadly elli psoid, 
alveolate with 5- 6 (7) alveoli spann ing t he diame t e r of 
the l argest spore s , smal l s pores mostly subglobose, 44- 53 
(62) x 35-45 lJm, 3- 4 alveoli across the diame ter, taste 
mild and ri chly mush r oom- like . 

COLLECTIONS EXMIINED: Coconino Cou n ty--Pa r adise Rd . , 
Flagstaff , June to Decembe r , elev. 2150 m, States AHF170, 
AHF18 1; Casne r Park, Oc t ober, elev. 2200 m., St a t es 
Al!F228 o 

Fi gure 1 . Photomic r og r aphs of Tuber ascospores: (A) Tube r 
dryophilum a nd (B) Tuber levissimum, X520. 
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S'ruDIES IN THE GENUS PHOMA • I. 
PHOXA A/.fERTCANA SP. ~KJV . 
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AuOurn University Agricultural Experlrrent Station , 

Auburn iJnivers!ty , Alabarra 36849, U. S. A. 

ABSTRAC'l' 

Phoma americana t-lorgan-Jones an:l \\rn1 te ls described and illus
trated fran isol ates !"ran wheat leaves in Alabarra , corn roots in 
Georgia an::i cysts of the nematode 1/etef'Odel'fJ glycines Ichinohe in 
Arkansas , t-t1ssiss1pp1 a"Xi J.11ssour1 soUs . 

PRO!JJGUS 

nus being the inaugural number of a series of studies 1n '11hich 
t axonomic para.oretcr s and species concepts in the genus Plwma sacca....C.o 
are re-examined. 

'the generic narre Phoma has l ong suffered the ignominious fate of 
ma.")y other corrmJnly encounter'ed genera o f the Deuteromycot i na by having 
added to it, largely irxUscrimlnatel.y . a plethora of specific epithets 
based on such scmetilres spurious di stincti ons as host substrate re
lationships a.'ld miniscule roor'J)hological discontinuities . Add to this 
the fac t that many of tre contr ibutions to our lmowledge of the genus 
have included descriptions ranging rrom the medit>Cre to the rooderately 
c<Xl'i)etent an:i we have a reci pe for chaos . So nuch so that a situati on 
has been reached ~·here the application of specific epithets within the 
genus ~·ith confidence can , at best , be a haza.rdous undertaking. 

Over the years the main ....-eaJmcss in the documentation of species 
peculiarities in the Pho.ona:-carq:>lex has been a lack of cultural studies 
under sta.nd.ardized conditions arKi of adequate accounts o f phenotypic 
plasticity . In Phoma , as in such other genera as C'ladoopor-iwr~ Link 
arxl. Pusa..»ium Link, it has not been rrerely a rratter or inter'J)lay be
t v.-een "l~rs" an:i "splitters" . 'lhere has long been a deru•th of 
sufficiently adequate information on which to rrake valid judgements. 
With the singular except i on of the work of Dennis (19~6), cr·itical 
c~tive studies in. vitro of Pholit% isolates rerrained unattempted 
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until the 1960 ' s when Dr. G. H. Boererra ani his co-·.-JOrkers in the 
Netherlarxls initiated their far-reaching reassessment of a chaotic 
taxoncxny . Den!11S , recognizi rg t he 1rnposs1bil1ty of defining taxa 
w1thout linkage with extant type specimens , wisely left i n abeyarce 
the ma.tter of speciation ci'xx>sing !:1stead to classif'o; his isolates 
lnto groups of strains. D..lring the last t~ decades Dr. Boere:ra res 
succeeded i n doi ng for Ph..onr.~. what Dr. W. H. 'tJollerr..:eber d i d for 
E'usa:rium S<XIe t t .irty years earlier a.ro ~o.e are row in the !X>Sition 
to proceed .,..1.th evolving a satisfactot>y classification on a sourd 
fourrlatlon . 

i'llch rerra1ns to be done to fully document the variabl e expressi ons 
of taxa given species rank. As 100re rresh isolates beccmc availa le 
fran diverse substrates arx1 ecological niches ~ i n different geographic 
locations , opportU!''lity arises to i ncrease t he data base by .... hlch a 
stable , not to say practical , taxonc:xny ca., come into being. 

The investigation by Johnst.on (1981 ) on fifteen species of Phonr.J 
occu.YTing on grasses arxl legumes in NC\'o' Zealand pastures is exe:r:plary 
of the type of st.udy whlch should rx>""' be urrlertaken. 

In thi s ser ies ..... e prcpose desc!"'i bi t'1.g in detail strains of Phoma 
or iginating wainly in the United States. 

PH0!4A /J~&J/ICAIIA - ml'ROIJUCTION 

In the course of study!~ many isolates i'r'om various sources we 
h:ive detenn!ned seven strains of Phom2 , fran three diverse substrate 
origins ~ to represent a taxon for whic h no name is current ly avail
abl e in the literature. 

'!he f irst o f these strains e xamined by us was isolated in the 
spring o f 1981 f'ran leaves of wheat gt'Owing in Alabarre . 'Ihe fu.rgus 
resembl ed in scme respects t~ plurivorous Phoma pomor-.on 'lh.lm . 
[Phoma: p!•uniaol.a (O;>iz) l,o.bllenw. ard Hoct"apf . ] which is COSTJ:)politan 
1n its distribution (rl.organ-Jones , 1167 ; Bocrema , Dorenbosch and 
van Kesteren , 1968 . 1971 , 1977) . 

'Ihrough consultation with Dr. G. H. Boererre \\'e were given to 
urx:lerstand th3.t isolates of t.he sa'!e orga.nism had been obtained by 
Dr . D. R. Sumner !"run roots of corn gro.,..n 1n Georgia . Subsequently , 
during a SW"Vey of ~1 associated wit:h populations of ttx:! cyst 
nemato:ie Heterodero gZyci J'I.es Ichirohe 1n Arkansas, ~11ss1ss1pp1 arxl 
t-U.ssoW"i so.vbean field soils (Morga.Y~-Jones, Gi ntis an:! Rodri guez
Kabana , 1981) , t he fur-gus was again encountered [ i t is referred t o in 
t lk'l t publication as "bl ack yeast (I) " since , in its cultW"al char
acteri stJcs , lt soo:e....-hat resembles species of the black yeast complex 
(sensu de Hoog ani Herman1des-N1Joof , 1977) ani pyonidia '"""" not 

PLATE l. A~ 10-day old colony on MEA ; B ~ 10-day old colony on PDA ; 
C, 7-d.ay old colony on cellulose agar; D, clustered pycnidia on cellu
l ose agar ; E, SEN view of pycnidial cluster; F, droplet- like deposit s 
on hypha (stained with arrl.line blue) ; G, apperxl.age- llke pycnidial hy
pt-ae; H, uni~stiolate pycnidia on cellulose a~. 
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initially formed]. 

'!his Phoma , which is not known to occur in Europe (Boerema , per-
sonal coonu.r'lication), "''here P. pomor>..mt is quite conmon , is desc r ibed 
here as a new species. 

1-IATERIALS AND 1-IE'IllOOS 

All isol ates, includif'€ three obtained f'rom Dr . D. R. Sl..u'nrl:!r, 
were single- spored prior to use for cultural studies un:l.er starrlard
ized corditlons . Colony character istics aro radial gro-..tth rates of 
cultures were determined on potato dextrose agar (Dlrco) ard malt 
extract agar (Di rco) plates incubated at various teq:>eratures (20 , 
25 , ard 30 C respectively) in the dar~k. Four replicates pel' treat
rrent ... -ere used . CUltures were initiated i n Petr i disres rran aga.I' 
discs bear!~ mycelium , 5rnn in diaJreter (obtained v.1.th a No . 2 cork 
borer), derived !"ran actively growing margins or 7-day old colonie s 
growir.g on PDA. '1'1.'0 cellulose a.gpr [Eggins and Pugh , 1962, rut sub
stituting cellul ose (S!e-;racel l ® ) !YPe 20 for ball-milled Whatman ' s 
cotton cellulose pohd.er] cultu.."'e plates were prepared for each iso
late , incubated. at 25 C, and exposed to a cycle of alternating 12 
hours near ultra- violet illumination (\Vestir".ghouse 20 watt F20Tl2/ 
BLB) a"Xl 12 hoW"s 'llh!te light (\''estinghouse 20 wat t F20Tl2/CW). 
Determinations of radial growth were made after 4 days . i>':easurements 
of pycn1d1al an::i conidial s ize \,·ere made trom cellulose agar plates 
after 10 days. For each isolate 10 pycn!dia an:i 20 conidia •,..ere 
measured. Representative cultures (one f'rcrn each substrate source) 
have been deposited at the 1\lrerican 'l'ype CUlture Collection. 

Pycnidia .... >ere embeded i n plastic metM.crylate . Sections 3 microns 
thlck •..rere obtained using a Sorvall® JB...4 microtome an::i stained in 
~larield ' s herratoxylin follo\,-ed by congo red. Specimens for scanning 
electron micrography were dried using a Denton Vacuwn OCP-1 crit ical 
point drylng apparatus and coated with gold and palladium using a 
Denton DV- 502 vacuum evaporator. Micrographs were obtaired using a 
Phillips Ar.ffi trodel 1000 scanning electron microscope . 

TAXOI'Kl'UC PARr 

Phoma americana sp. nov . 

l>':aculae amph!genae, ellipticae , brunneae, I'Ml"ginibus rubellls, 
2 - 4nm longae. Pycn1d1a part 1m irtmersae in rraculis. 

Coloniae in agaro mal tose olivaceae, mycelia sparse aereo , post 
4 dies 25 c arx1 191m diametro , reverse o livaceo ; in agaro decocta 

PLA'IE 2 . Type isolate. A, V.S. bi -ostiolate pycnidiwn; B, section 
of pycnidial wall; C, chlamydospores ; D, SEI"' v1ew or umostiolate 
pycnidia; E. conidia ; F, pycnidial primxlium. 
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tuberorum ollvaceae , lanosae ve l floccosae , rrargine sparsae , post 
4 dies 25 C ad 53lnn diametro , celeriter crescente~ 1>ever so br'I..111Jle0 . 
Mycelium ex hyphis septatis , r'3100sis , subh,yalinis vel pall1de 
brunneis, l evlbus, 1.5 - 3llm crassis canposltum ; I'YJ)his i ntertlum 
irTegulariter inspissatis , interdum rasciculatls . Pycnidia solitaria 
vel gregar!a vel confluentia , subglobosa vel an{.lullacea , bnmnea 
vel rusca , part1m :1.n'Jrersa vel superf1c1al1a , pseudoparench,yrratica , 
ostiolata , saepissime colla brevi praedita , 100 - 220!Jm diam.; pari es 
pl e:rum:::),ue cellularum iscdial'l'etr!ca.Y'\.IJ'Il compositurn. Cellulae conidio
genae (phial ides) hyalinae , simplices , e x cellulis 1nter1or1bus 
par!etis pycn1d11, a.rJt>Ullifonr.es , 3 - 5 X 3 - 4 ~m . Conidia entero
blastica , hyalina , simplicia , plei"UUll:lue biguttulata , cyllrx:irlca vel 
ellipsoidea , utrinque rotW"rlata , lev!a , plen.ti1l:tue continua , interd.um 
wriseptata , 5 - 7 X 2 - 2 . 5um. Chlarnydospor ae inter calares vel 
tennimles , solitariae vel catenulatae , subglobosae , globosae , 
ellipsoideae vel i.rregulares , uni-, bi- velTll.llticellulares , cras
situn!catae , leves vel asperatae , pallide brunneae vel brunn.eae , 15 -
IID)Jm d n. 

In fol11s vi vi s Tr·ltici , tl.ontganepy County, Al abama , April 1981 , 
A. K. Haga.., , AUA , holotypus . 

Figures 1 al"Ki 2 ; plates 1,2 and 3. 

Lesions aJ11)higenous , e llipti cal , brown , rrargin :reddish i n color . 
Pycnidia partly imrersed 1n the leaves. Coloni es on rrelt extract 
agar (Plate 1 , A) olivaceous , with sparse aerial mycelium , particular
l y in a wide rrarginal zone , a ttaining a diameter o f 9nm at 20C: after 
4 days , 1~ at 25 C a.rxi 2cmn at 30 C, center darker and thinly 
floccose or 1n part slightly ropy 1n ap?earance, reverse olivaceous ; 
on potato dextrose agar (Plate 1 , B) pale to dark olivaceous , zonated , 
lanose or somewhat floccose , margin thin , gererally darker towards 
the center , attaining a diameter of 3Shm at 20 C after 4 days , 53nm 
at 25 C ard 57rrm at 30 C, reverse bro'l<n i sh . en both MEA and PDA 
nature pycnidia are produced sparsel y after 10 days , partly inmersed 
in the agar . COl onies on cellulose agar (Plate 1 , C) with very little 
aer·ial rn.vcelium , producing abun:l.ant pycnidia superficially after 7 
days . Mj'ceUum CC~ll)Csed of' septate , brancred. , subhyaline to pale 
bro~m , sroooth , 1. 5 - 311m wide hyphae ; hyphae sanetimes irregularly 
thickened, occasional ly heari ng roore o r• less hemispl-erical or flat ten
ed, droplet- l ike deposits (Pl ate 1 , F) , saret imes aggregated into 
closely appr·-essed stra!'Kis . Pycnidia solitary or gregp.rious or fre
quentl y , especially on cellulose agp.r , confluent , subglobose to t'lask
shaped, brovm to blackish brown , par·tly imrersed or• superficial , 
pseudoparench,Ym9.tous , covered to varying degr-ees by hyptae (Plates 1 , 
E; 2 , D; 3, D, E), frequently bea."'ing l ong , unbranched , flexuous , 
appen:l.age- 11ke , 1 - 1.5~m wide hyphae which are scrnetilres s l ightly 
sv;ollen at their tips (Plate 1 , 0) , with ore or rrore ostioles (up to 
four) , usually bearing one oro more shor t necks , 100 - 220\Jm in 

PL.A.'l'E 3 . Corn isolat e . A, V. s. pycn1d1um ; B, C, sections of 
pycnidial wall ; D, E, SEN views of JTUlti - and tm1ost1olate pycnidia ; 
F , pycnldial clusters ; 0 , H, chlamydospores . 
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FIGURE 1. A, V.S .pycni dium o f' type isolate ; 3 , port!o:1 o f pycnidial ~11 
a.'t"'()un:i ost!ole (1001caL · y a r-row) ; C, conidia ; D, conidiogenous cells ; 
E, chla"l\Ydospores o f ypc isolat.c . 



F'ICURE 2. A, pycnidial cluster on cellulose agar ; B, chlamydospores of 
com isolate ; C, heavily confluent pycnidial clust.er. 
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dianeter· where solitary ; where confluent t he pycn1d1al mass (Plates 
1 , D; 3 , F; Pig . 2, A) can reach up to 850~o~m in diameter arxl contain 
as rrany as 10 to 14 sepal"ate units as evidenced by the runber of necks ; 
1<~al l ccxrqx>sed of 1scx:l.iametr1c or scmewtat elongate cells (Plates 2 , B; 
3, B, C) , up to row· layer-s ("( - lliJm thick) , frequently slightly 
thicker i n the zone of transition between the neck and the rrain 
pycn1d1al body with irxUvldual cells 3 . 5 - Sllm 1n diameter , wall cells 
becani~ progressively elongp.te tov.ar'ds the pycnidial base where 
frequently only one layer is present arrl cells rreasw>e 8 - 9 X 1 . 5 -
2. 5um. Con1d1ogenous cells phlalldlc , hyaline , s:l..rf1)le , sroot~~led , 
borne on the !nrenrost cells of the ycnldlal •...all up to the base of 
the neck region (Plate 3, B), subglobose to broadly rlask- st-aped , 
3 - 5 X 3 - ~urn . Conidia enteroblastic, hyal:1 !1e , simple , frequently 
biguttulate, cylindrical or narrowly ellipsoidal, obtuse a t each erd , 
smooth , conti."lUous or occasiof'lally one-septate , 5 - 7 X 2 - 2 . 5lJm . 
Exuded conidial rrass salmony in color . Chl.amydospores ver~· variable , 
intercalary or tenninal , solitary or 1n chains , subglobose , ell1psod1al 
or· i!Tegular , uni-, bi - or nulticellular , when septate phra~sporous 
or dictyosporous , thick- walled, smooth or roughened , pale brm~n to 
br-01,11 , 15 - 40um in diameter, non-septate chl.arnydospores 15 - 18lllll; 
chlan\Ydospores produced aburdantly on POA , sparsely on fo'EA arxi 
cellulose agar . 

On l eaves of' wheat, roots of corn arxl in cysts of Heterodem 
glycines; North America. 

Collections examined : on TPiti cum aestivum L. , i""ontganer•y Count.y , 

~:~~i~~l ~~1a~ · i""~ ~98o~u~l~;o=fy ~nr!~~~n i';;; ' 22 , 
1980 , Ti!'t County , Georgia, r-~ 28 , 1980, D. R. Sumner, AUA ; fr'OI'n 
cysts or 1/eterodero. gtycines fran so:ybean field soils , Lee County 1 

Arkansas , Po:1totoc County , r.u.ss1ssipp1 , Pemiscot County , r-1issou.r-i 1 

July 1981, G. Morga."l-Jones ani B. 0. G1nt1s, AUA. 

ADDITIONAL IKYl1':S 

Although the seven strains of Phoma amer-icana represent a distinct 
taxon, considerable variation is exhibited among them in some regards 
particularly in pycn1d1al a.J"D chlamydospore characteristics . 

On cellulose agar the strains derived f'ran nematode cysts failed 
to show pycn1d1al clustering and co!"''.fl uence to the same degree as 
!n the others but rultiostiolate pycnid1a .... -ere aburdant . It should 
be noted , oo .... 'ever , thlt Uere ls SOmetimes difficulty in distinguish
ing bet\'.-een clustered pycnidia det•ived from tre con:'luence of a few 
prirrxx11a arxi bone fide single , but multiost.lolate , entities . Q1e 
strain .i'r'om corn differed by failing to pr·oduce any pycnidia on t his 
medium. 

'Ihe type i solate produced ro chl.amydospores on cellulose agar, 
\'.'hereas such structures ...,<ere produced sparsely on this rrnlium by lh:!o 
otrer strains ar.d rocx:lerately 1n the case of the corn isolate that 
produced ro conidia. 'the degree of chlam,yd.ospore production on 
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MEA a.rxl PDA respect i vely also varies aroong strains. Furtherm::>re the 
type of chlamydospore predom1nati.ng vari es . 'lhe corn isolate t hat 
failed to produce pycnidia produced single-celled , heavily melanized , 
roughened chlamydospores almost exc l usivel y. 

One- septate conidia \\'ere encou.'1tered , though infrequently , mainly 
i n the com i solates . 

Phoma amer>icarza is easily distinguished fran other species, incl u
ing P. pomorwn , by its chlarnydospores , relatively thick- walled 
pycnidia , an:i its slow gt'Owth o malt extract agar [P. pomorwn attains 
a d:ia.rreter of 5 - 1. 5cm on f-lEA a fter 7 days (Dorenbosch , 1970 )] . 

We have had the benefi t of consultation with Dr. Gerhard H. 
Doererra , Hagen1ngen , 'It.e Nether lan::ls , an::l ere grateful to him for his 
corrrnents on sane of our isolates. Or. D. R. &.trmer , Tifton, Georgia , 
kindly provided us wit h cultures of his isolates from corn . Dr . 
Richard T. Hanlin , Universi ty of Georgia , kindly reviewed t he manu
script . 
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ABSTRACT 

Aman .. i..ta. me.cLia (fig . 1) is described as new from Alabama. It 
appears to be intermediate between sections Le.p.ide..Ua and Va.li.dae. 

Amwt.i..ta. med..W. Jenkins , sp. nov. 
Holotype: Al abarna • rest area, Hi way 231, between Florala and Opp, Al, 
11. vi. 1981, Jeannie and David Jenkins 1629(DTJ). 

Corpus fructus medius. Pileus: quanta 78 nrn latus, planus con
vexusque cum in orbe l oco depresso tenu ique , margo non striatus, pilei
pellis med i ocriter ac faci l e separabilis, fulgens, levis, argenter ac 
alba, verum cum colore destincto vera, praecipue in orbe, caro albue, 
quanta 7 mm crassus ad cen t r um, fastigata advers us marginem. lamellae: 
densae , annexae , gi lvae i 1 amel lul ae truncae convertentes 1 n superficie, 
tenuissime attenuata. Stipes : quanta 50 x 14-15 ITITI, so l idus , gi l vus, 
levis, tegumen partim et in forma apicis, albus, delicatissimus , iam 
evanescens bu l bus ad basem obovatus , quanta 30 x 25 mm; re liquae uni· 
vers i tegumini s i ta panni fortuiti floccosique in bulbo supero, a l bae, 
faci le remotae. Odoratio no distinctus. Spores 4.69- 5.47 x (9.37) 
1D . 15-12.50 um . 

Fruit body medium , so litary. PILEUS: up to 78 rrm diam, plano· 
convex with slight depression in center, marg i n non-striate. pileipellis 
fairly easily separable, shiny, smooth, silvery white , but with dis tinct 
tannish t i nt primarily on disc, flesh white, up to 7 ITIIl thick at center, 
tapering toward margin; universal vei l as few sma ll, f loccose patches. 
LAMELLAE: crowded, adnexed , creamy -white; 1ame1lul ae truncate to 
s l ight ly attenuate . STI PE: up to SOx 14·15 m , soli d, creamy·white, 
smooth; partial veil apical , white, very delicate, soon disappearing; 
ba sa l bu l b obovate, up to 30 x 25 11111; universa l veil remnants as ran
dom, floccose patches on upper bu 1 b, wh i te, easily removed. Sme 11 not 
distinct. 

PILE I PELLI S: filamentous hyphae dense ly interwoven , cons iderab 1 e 
gelatiniza ti on , 2-6 \l rn diam, rnoderately abundant, ol eiferous hyphae 
present. PILEUS TRAMA: filamentous hyphae undifferentiated, moderately 
branched, no clamps, 2·7 lltD d1am; inflated cell s abundant, mostly ter
minal, mostly elongate, up to 191 x 38 um. LA."1ELLA TRAMA: bilateral; 
filamentous hyphae undifferen t iated, no c lamps, 2-8 um diam; inf lated 
cells elongate, terminal. SUBHYMENIUM: inflated ramose to subcellu la r, 
no clamps. BASIDIA: up to 43 x 4·11 um, most ly 4-steri gmate, but with 
a consfpcuous number of 2-sterigmate, thin walled, no c l amps. UNIVERSAL 
VEIL: filamentous hyphae at base of st i pe abundant, sparse ly to moder
ately branched, no clamps, 3·7 um diam , some gelatinization , irregularly 
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Fig . 1. Amro..U.. media Jenkins (OTJ 1629 ) 

disposed; inflated cells abundant, gl obose, subglobose, broadly e l liptic , 
up to 78 x 78 lJm, very few smal l elliptical cells , most ly short, ter 
mi nal chains: tissue on pileus the same. ST IPE TRAMA: f il amentous 
hyp hae undifferentiated , sparse ly branched , no c lamps, 3-6 um diam; 
i nflated cells t ermi nal , c lava te, l ongitudi nal ly oriented , up to 154 x 
41 um , most small er. PARTIAL VEIL : al mos t exclus i ve l y fi l ame ntous 
hyp hae, mode rately branched , no cl amps, 2-8 um diam, i nterwoven; 
inflated ce l ls sparse , small , t ermi nal . 

SPORES: 4.69-5 .47 x (9 . 37)10. 15-12.50 um, (E = 1 . 99-2.29; Em = 
2. 12). el ongate to cylindric, adaxi all y fl attened ,-thin walled, hJal ine, 
amy lo id , spore pr int white; contents guttulate; apicu l us sublateral , 
cyl indrica1. 

Habitat and distribution: terrestrial, l obl olly pine and mi xed 
hardwoods , Alabama. 

Collections exami ned: rest area , U.S. Hiway 23 1 , be tween Fl orala 
and Opp, Alabama, 11. vi . 1981 , Jeanni e and Dav i d Jenki ns 1629(0TJ): 
roadside, U.S . Hiway 231, nea r Fl orala , Al abama , 11. vi . 1981, Jeanni e 
and David Jenki ns 1657(DTJ ). 

Discussion: AmaJt.Ua. mecLi.a. appears to be intermediate between 
sections Lep.<. e.t.lA and Valida.e . The charac t ers of e l ongate t o cy l in
drical spores , whitish pileus , and a de l ica t e partial ve il appear to 
indicate a relat ionsh i p with sec t ion Lepide..Ua. However , features such 
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as the easy removal of volval patches from pileus, non-appendicul ate 
pileus margin, and the pileus ma rgin not exceeding the gi ll s indicates 
a re lat ions hip with section Va.t.idae.. 

Although the above charac ters are used to del ineate sections 
Le.pide.Ua and Va.tida. e. respectively, exceptions to th~ defln1 tivenes s 
of each character can occur. For examp '1e, the whi ti sh pi 1 eus is most 
character i stic of members of section Lepi.del..la. . However , Arna.n.U:a. 
dem.iht.a Corner & Bas, section Va.Udae. , ha s a whitish pileus with a 
grayi s h disc. Singer (1975) mentions that there ar e a few members of 
section Va.t.ida.e. with cylindrical spores . a feature mo re conmon ly asso
c iated with section Le.p.ideU.a.. 

The features wh ich characterize section Va.t.i.dae.. i.e., easy 
removal of vol val mater i al from the pileus and the non-appendiculate 
pileus marg i n, can occasionally be found i n membe r s of section 
Le.p.i.de.Ua. For example, the vo l val remnants of Aman.i.ta. pot.ypylt.~ 
can eas il y be washed off by rain or removed by scraping. The appen
diculate margin is quite def initive when present. The character is the 
result of the adherence of the partial vei l fragments to the pileus 
ma rgi n as the fruit body expand s. Frequently. however. this material 
can eas11y be wa shed off or fall off with age. resulting i n a non
append i culate margin . 

It i s obvious from the above examples tha t t he vari abil ity of 
characters with i n individual speci mens i s f r equent enough that no 
sing l e f eature can unquesti onably indica te a sect i onal relationship. 
As can be seen from the descripti on of Aman.i.ta. med.U:t, it possesses 
combinations of characters whi ch indicate a poss ible re lati onship with 
two different sections . Therefore , AmaM..ta. med.Ut will not be assigned 
t o a particular section at th is time. Future collections may a l low 
for better discer rvnent. 
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The present pa per continues the taxonomic studi es 

!~m!h~e:~~~~i~~r~ fP~::r:P:~~ e:1~Jp~e ~e!t c~~~i~!~!~n. 
1. Mi crosphaera neglects u. Braun s pec . nov. 

u l mi ~~~~ ¥; 9~P~3m: ~!~0~uti · ~ . M;,l~nH!~!~l" f. 
Bi:iii'Kina, in Vodoroeli, griby 1 mhi Da!'negQVostoka , p . 
42 , Vla divoatok 1978 (not validl y publiahed, combination 
not indicated , baeionym not cited, basionym = nom. nud.). 

Mycel i um amphigenum, evaneacene vel eubper ei etens . 
Cleiatothecia 65-1 00 )llll diam., cellulae perid11 ca. 10-
15 )llll diam., appendicea 5-1 2, diametro cleiatothec11 
1-1. 5plo longiores , hyalinae, superne tenui- et inferne 
cras aitunicatae , basi 5-8 pm latae, ad apicem dichotome 
ramosae (4-5x), spice recurvatae , a sci J - 6, 40-50 x 30-
40 )llll, aacoaporae 6-7, 15-19 x 10-12 )llll. 

Holotypua : hoapes - Ulmus americana, U.S .A., Gal eria 
and Council Hill, Ill. • 1 mas2. Seymour (BPI) • 1 

My ce lium effused , amphi genous, us ually epi phyllous, 
evanescent to subper aistent . Cleiatot becia 65-1 00 J.liD. in 
diam., cells obscure, pol ygonal to rounded, ca. 10 -1 5 
J.liD. diam., 5-12 ± e quatorially insert e d appendages, 
curved and fl exuous, 1-1.5 times as long a s the cleisto
thecial diameter, stalk hyaline, coloured at t he v ery 
base, 0-1-aeptate, moderately thick-walled throughout or 
thin above and thick below, 5-8 J.UD. wide near the base, 
apex 4-5 x regularly branched, the branohi ngs form a 
small, compact complex, tips recurved, primary branches 
sometimes somewhat elongated and slight ly recured, J-6 
aaci, moatly without atalk, 40-50 x ) 0-40 )llll, 6-7 aporea, 
15- 19 X 10-1 2 )lii1 (fig. 1). 

I studied an additional sample of the species (on 
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Ulmus fulva, U.S.A., Columbia, Mo., 9-10-1 910, leg. ? , 
~ 1'lle""iiew species resembles M • .1uglandis-nime U. 
Braun (distinguished by 4-5-spored asci). The name 11. 
lenioillata f. ulm1 Jaoz . has been introduced for tlie 

ungua on Ulmus americana in N. America. Therefore, 

;~~~: !~1!e~~~~r~! ~en;:;eE!:t ~~8t~:e~~!i!tof 
Union is uncertain. 

2. Jliorosphaera magnifica U. Braun spec. nov. 
Syn.: !!!· !!l!o! emend. Selmon p.p. 
Mycelium amphigenum , subpersiatens. Cleistothecia 

(75 - ) 85-125 )lll1 diem., cellulae perid11 10-25 )lll1 diem., 
appendices 5-18, diametro cleist othec11 1-1 . 5plo longi
ores, hyalinae , superne tenui- et inferne crassituni
catae, basi 6-10 pm latae, 0-1-septatae, ad apioem di
chotome ramoaae (4-6x), apice recurvatae, asci 4- 6 , 45-
65 x 40-55 )llll, aseosporae J-5, (16-) 20- 26 x 10- 15 Jllll. 

Burea~0~~t~i~:~ ¥~~~=~~, Maaa'i~i!%;~~PSW: ;a No~t~;!;t 
Erie Co,, 18-10-1920, Cubbin (BPI). 

siste~:h~f:~~~~th~~:l;: t;~;~~~d (~5-tn a5~~~5 '~u~~er-
diam., cells conspicuous, 10-25 )lD1 diam., 5-18 equa
torially inserted appendages, s tiff to flexuous, 1-1.5 
times as long as t he cleistothecial diameter, s t alk 
hyaline, coloured near the base, smooth, aeept ate or 
with a single septum at the base, thin-walled above, 
thick towards the base , 6-10 ).llll wide below, sometimes 
enlarged at the very base (-15 )lm), apex 4-6 x branched, 
ornate, somewhat loose , ultima te tips distinctly re
curved, often somewhat circinate to subhelicoid, 4-6 
m=~ ~g~~~yxwt~~5\,:tmg.4~)~5 X 40-55 )llll, J-5 spores, 

The new species is near to M. nemopanthia Peck , M. 
ornata U. Br a un and related taxa7 It is distinguished
~ features of the asci and ascospores. I invest!-

~~~~~ . !w~a:~f~i~~~1A=~~: 8~r~:d~K22:ti-i9\'0!nN~~ion, 
::~~ -~94~'1!ili: ttit:lora , U.S . A., Semmes, Ala b., 

J. tUcroephaera neomexicana U. Braun epee. nov. 
Mycelium amphigenum, eubpersietene. Cleietothecia 

~~~!!0 1~Jg:a~i~~~;~~!:i~~~~~!~i~ 0o:~5~. ?(~25 p!bpen-
longiores, hyalinae , tenul.tunicatae, eeeptatae, basi 
5-10 .urn latae , ad a pioem irregul a r iter dichotome ramo
see (J-6 x) , apioe non recurva tae, a sci 6-16, 45-65 x 
25-40 Jllll, aseosporae J - 6 , 18-24 x 10-14 I"" · 

Holo typue: hoepee- Fores tiera neomexicana , U. S . A., 
Flaggstaff , Ariz., 24-9-1919, GOdding (BPI). 
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Pig. 1-2. Micros~hsera b:eglecta (1) , ascocarp , ascus, 
two branched par s of t e appendages. Microsphaera 
magnifica (2) , ascocarp, ascus, appendage . U. Braun del. 
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Amphigenous, mycelium effused, subpersietent. Cl eie
totbeoia 90- 140 )JJD in diam . , cella of the wall pol ygonal, 
ca. 10-20 ~ diam . , appendages numerous , about 10-JO per 
ascocarp , equatorially inserted or somewhat in the upper 
half, radially spread, rather stiff, 0.75-1 . 25 (- 2) x 
as lone as the oleistotheoial diameter, stalk hyaline , 
aseptate, rough , thin- walled, slightly thicker towards 
the base, about 5- 10 ;.un wide below, apex 3- 6 times 

~~:~~i8~ie~~n~~~~:o:il"; !~~=f~;~· o~~~==: ~!~f~~~ved, 
asci 6- 16, stalked1 45-65 x 25- 40 )JJD, J-6-spored, 18- 24 
X 10- 14 )JJD (fig . )J . 

The species resembles M. diffuse c. & P. It differs 
by relatively short appendaSes and very numerous asci . 

~~tb!~{~x!o:~:ci:a 8~~0 H~!~~io!ia Min Pf~d£!1 t d~~ti~~8~y &: 
very numerous appendages). 

4. Microephaera f rieeii L8v . var . ~ U. Braun var. 
nov. 

ss. B~i~a!!!( 1~.p.p., se. Homma (1937); .!!· friesii 

Cleistotheoia 80- 105 J.UD diam . , asci 4- 5, aaooaporae 
6-7, 16-24 X 9- 12 )l!ll. 

oka , ~~~~:Y~~~~c~~~P~j_;;_ ~'f:ura:~urt~Rs-~~~~¥j9~:~-
Amph1genous, mostly epiphyllous , subpersi stent . 

Cleis tothecia 80- 105 )1m in diam . , cells obscure , pol y-

fb~~!li~ r~:~~~d. c7:1~: 2;b~t d!:mi~~p~:n~~~e:l;i:i~-
thecial diam . (0 .75-1.25x), stalk hyaline, sometimes 
coloured near the base , smoo th, thick- walled towards the 
base, thin above, 7 - 11 .urn wide below, a pex 4-6 x closely 
br anched , regular, tips recurved when mature, 4- 5 asci, 
40-50 x 25 - 45 Jllll, 6-7-spored, 16-24 x 9-12 )1!11 (fig . 4). 

The number ot ascospores distinguishes var . dahurica 
~~~1!~:· friesii 0-5). The spores of var . f r iesii are 

5 . Jdicrosphaera miurae U. Braun spec. nov. 
Syn . : .!! · alni p . p., as . Homme (19)7). 
Mycelium amphigenum, subpersistens. Cle1etothec1a 

70- 115 )JJD diam . , cellulae peridii 10-20 )JJD diam., appen-

~~~~~n~; ~ 0 0-~=:~~i~~a~~e~:!~~~~~~a i;;:1~a!~,:~~e~ 
latae , ad apicem diohotome ramo sae (.3-Sx), apice recur
vatae , asci 3-5, 40- 65 x 30-45 }.l.Dl, ascoaporae 4- 5 , 18-
25 X 12- 15 )JJD. 

Holo typua : hoapes - Lonicera morowii, Japan, Oma
gari, Prov. Uzen, ) - 11-1 90ll";""miiF8 TTl!S='F=214110) . 
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Pig. 3-4. llicros~haera neome:z:icana (J) • ascocarp, ascus, 
two branched par s of the appendages • .llioroephaera 
fr1ee11 var. ~ (4), ascocarp, ascus, appendage. 
tl":""''rriiii dol. 
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L1ycelium amphigenous, subpersietent. Cl eistothecia 
70- 115..um i n diam., cells obscure, ca. 1D-20 um diam., 
5-1 0 equatorial a ppendages, rather stiff, often deeply 
cleft, stalk hyaline, sometimes yellowish, br own near 
the base, 0-1-septate , thin-walled, slightly thicker 
below, 1- 2 x diam . of the cleistothecium in length, 6-
10 )lDl wide below, apex J -5 x loosel y branched, primary 
branches usually e longated , often s omewhat twisted in 
different pl anes , asci J - 5, without stalk , 40- 65 x 30-
45 )llll, 4-5 s pores, 18- 25 x 12-15 )lJD (fig.5) . 

I examined s ome additional samples on Lonicere 
f rom Japan (ex TNS): Lonicera morowii, L. orrentaii's, 
L. chamiseoi , and L . "C''l''ati":" Air"C''Tle'Ctions agree with 
tl. miurae . The specie'STS'iiiOrphologically rela ted to M. 
iiiiyi"6"8'i'ila U. Braun on "strrsr in J apan and a llied taxa7 
It i s no t related to r!. on cerae (cleisto thecial appen
dages with atrai~;ht uitima te ti ps} a nd M· oarrifolia
cearum U. Braun (an American spec ies, apex o the appen
ae:gi'S'richly branched, compact) . 

6 . Microsphaere. ~ U. :Brann var. europaea U. Brarm 
var. nov . 

Syn.: ( Pseudonym), M. betulae ( DC.) llagn., Ber. 
deutsch. bot. Gee . 16, p7 67"'l'T!!m. 

diame~;~i~~~~~~~~~e~ii 1 g~ 5~ ~=f'5l p~~PI~~i~;e!~13 ' 
Bayre~~~~tb~~~: 1 ~~4:e~e-JU!~~ MY~~ a:!~: ~v(~5~1 

Because of the changed "Art . 13 11 of the ICBN, 
adopted at the Sydney Botanical Congress (1981), the 
name Microaphaer a betulae (DC.) Magn ., published as a 
combination with t Jii'"""'Da"B'onym Er:ssiphe betulae DC . 
(1815, = Phyllactinia guttHa) , ecomes a synonym of 
the latter species . Hence is necessary to introduce 
a new name fo r the European Betula-LU.cr osphaera. After 
seeing a large amount of materrar-on different American 
Betula species, I prefer to consider the European fungus 
ai'""'i"""iiiere variety of M. ornata. The collections on Betu
la lenta and lutes are wi'1T""'"fiatinguished from European 
iPeCimens . Samples on Betula aandberg11 and pumi!i 
(studied mat . ex herb.~owever, are interm.e ate . 

~~~y c6~~~;oi~:~!8!s sr~:~a:~e~h~n c¥;1:t~~~=~f!i ~r:m . 
(1-1.5 x on B. lenta and lutea). The only constant 
difference bi'tween Euro pean and American collections i s 
in the number of appendages . American specimens possess 
always numerous appendages (average > 10) . "M . betulae 11 

on B. dahurica in Asia (Bunkina 1979) belongs undoubted
ly i'o ! · ornata var. ~· 

~~r~rn~1B~~i~~~{~c:~~~ DC. var. poonaensis (Chiddar-

Bas.: Er ysiphe poonaensis Chiddarwar, Current Sci. 
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Pig. 5-6. Micros¥he.era miurae (5), ascocarp, ascus, 
two branched par a of the a ppendages. Erysi{he cicho
racearum var. noonaensia, ascocarp, ascus, wo "Cc5'ii'l'(J1a. 
tr.'"1!raiiii del • 



4 2 4 

24( 12). p.421 (1955). 

rx. 5~~u~~e~. ~~dd~~~~ntiiiiiib~:a~~=L roona, India' 

Amphigenous, mycelium persistent, conidia in chaine, 
ellipsoid to barrel-shaped, 24-29 x 12 . 5-15 )lDl (dried!). 
Cleiatothecia 90-145 .um in diam . , cella ob s cure, appen
dages numerous, ba sally attached , mycelioid , strongly 
interlaced with the myc elium, brown when mature , thin
walled, septate, s i mple, ca. 5-1 0 um wide, shorter than 
t h e cleistothecial diam., numeroua asci per fruit body 
(ca. 6 -12), stalked , 50-70 x 25-35 )liD, 2-spored, spores 
s ubg loboee, ca . 14-19 x 10 -13 )liD (fig . 6). 

small v~~~iM~n:!ds!:a~i:r:~~gi~~~s~8~;c~!~~~~:~eTh~ by 
differences are only alight; the fungus i s hardly more 
t han a variety of ~· cichoracearum. 

Literature 
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I am deeply indebted t o the staffs of the mentioned 
herbaria ( BPI , TNS , K, IUI) that have sent valuable 
ma teri al for the present i nvesti ga tiona. 
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'£he present paper contains t he de scription of Unci-

~~8c~!bi~ti~~nnn~1~~ ~:~~t~~ e{~~kw~)rB~~~·v:~~~ 
a mpelo:£ eidi a ( Pe~.~urthermore, a discussi on 
a bout he I mpact of t he changed "Art . 13 11 (ICBN) on the 
Erysi pha ceae is incl uded . 

1. Uncinula in Asia on Tilia 
Zhang & C'nen ( 1977 ) described Uncinula oleosa on 

Tilia t ua n f rom China . The species i s clearly-ar?l'erent 
£rom t.J."""'C''intonii Peck, an Ameri can fung u s on Tilia 
ameriCana , by the features of the appendages. U':""'''!eosa 
has few appendages (about 8- 23 per ascocar p), Wh.e~ 
U. clintonii poeeeeeee a high e r number (average > 20). 
'The a ppendages of U. clintonii a r e enlarged from base to 
top , including the-co1!ed part. The apical part of the 
appendages in U. oleosa is not enlarged , ita width is 
sometimes even- decreasing. l!omma (1937) and subsequent 
authors determined Japanese collections on Tilia either 
as u. clintonii or u. mila bet. I reinvestigafi<r some 
specimens on Tilia lap%£ cj TNS- F- 2161 34, 2161)5 , 216137). 
The ma teria l a grees en re y with U. oleosa a nd is cha-
racterized as follows: - ---

Uncinula o l eosa Zhang & Chen, Acta Microbial. Si nica 17 
~90""Tf9'7'7) 

Mycelium amphigenous, e va nescent to subpersiatent . 
Cleistotheoia 85 -1 25 pm in diam ., cells polygonal to 
r ounded, oa . 10- 20 .um dia.m., 8- 25 equatorially inser ted 
appendages , f lexuous, sometime s abruptly bent, 1-2.5 x 
as long a s the cleia tothecial diam., most l y 1.5-2 x, hya
l ine, coloured at the base, usually 1-s eptate, thin-walled, 
somewhat thicker towards the base, 5-8 .um wide below, 
width uniform throughout or slightly enlarged up,.ards 
( -1 0 ).IDl), coiled part not enlarged, sometimes even decre
as ing, apex closely circinate to subhelicoid, oil drops 
present, especia lly in the upper halt of the appen dages, 
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Pig . 1. Unoinula oleoea Zhang &: Chen var. oleo sa on 
Tilia ~apon&!i, a'B'C'O"'irp, ascus, appendage"B"TXTT var. 
ifensi on ia maximowioziana, two upper parts of 

e appendageB""TB). 0 . Braun del. 



J-7 asci, without or shortly stalked, 45 - 60 x 35-50 ).1111, 

5-7 spores, (15-) 18-25 x 10-15 ).1111 (fig . 1). 
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I studied some collections on Tilia maximowioziana. 
The appendages are 5-7.5 )llD wide nei'r"""llie base and in
creasing upwards (- 7-10, rarely - 14 )lJD) . They are 
rather regularly increasing from base t o top (circinate 
part). The apex is frequently slightly enlarged, oil 
drops are rare. Otherwise this form of the fungus coin
cides with typical u. oleosa. It should be regarded as 
a variety of the lal"ter s pecies. U. cl1nton11 and U. 
oleosa are undoubtedly related, bUt they are morphO
l ogically a nd geographically differentiated. 

~~~~(~ltymo.l:eops:ofz.h~~n~,~ee~jvi~·, zdftr~~isie ~c~~ao~;t{ · 
A typo differt appendices ad apicem incraasatae et 

clavulatae in forma . 
Holotypus: hospes - Tilia maximowicziana, Japan, 

Muruyama near Sapporo, 14=ni-T925, Homma (T!IS-F-216179). 

2 . Uncinula necator (Schw.) Burr . var. ampelopeidie 
(Pe~raun stat. nov. 

Bas .: Unoinula ampelopaidis Peck, Trans . Albany 
Inst . 7, p.~2). 

Syn.: Uncinula subfusca Berk. & Curt. , Grevillea 4 , 
p .160 (1876-y:--- ---

The d¥ff~;:~~!Js%~%!e!~ ~~~!~!t~~c~~d~~ t~ ~~d n£h: tor. 
fungus on Parthenociesusfiave be en poiil'fe"('f'""out by Sal 
mon (1900) and Blumer (19))). The a ppendages of .\!• !!!!.
cator a . atr. are long and flexuous (about 1-6 x as 
long as the cleistothecial diam.) . U. amoelopsidie, 
confined to N. America, possesses eliorter, rather stiff 
appendages (length ca. 1- 2 . 5 x diem . cleist.). The ave
rage diameter of the ascocarp a is larger. The conidial 
states are agreeing . There is a close overlapping of 
the cleistothecial features in both species, but the 
differences are constant . Therefore, I consider U. !!!E,!
~ as a variety. In Euro pe (Braun 1982 ) ana Japan 
{Nomiira-1 981) U. necator infects occasionally Ampeloosis 
or ParthenocisSue~ bodies are not fonned and the 
conidial states correspond with.!:!· ~on Vitia . 

). Nomencl atural notes 
The impact of the changed "Art. 1)" (ICBN), adopted 

at the Sydney Botanical Congress (1981), on the Erysi
phaceae is only moderate. Two new combinations have been 
inevitable. They are already published: 
~ cynogloasi ( Wa llr.) U. Braun replaces!· asperi
~Grev. 
Spbaerotheca apbanis (Wallr.) U. Braun replaces §.£!:!. &-
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ohemillae (Grev.) Junell 

Besides, the citations of some a dditional species 
are influenced. The protected status of names adopted 
by Fries is indicated with the sign " : "• It has to be 
placed between the original author and Fries. The follo
wing list comprises the correct citations of the species 
in question. 

fb~yy~~t~n~.~:::a 
Podoaphaera clandest ina 
(Wallr . : Fr.) Lev. 
fi~j~~JhS8~ 0~pilob1 1 
.§.2!!. ferrusinea (Schlecht. 
-:-Fr . ) Junell 
~Juhl~tea (Schlecht . 

.§.2!!. maculari e (VIallr. : 
Pr:") Lind 
~i t&~osa (1'/allr. : 

Uncinula adunca (Wallr. 
~e-v.--
u. bicornis ('Nallr. : 
1'r. )'LOv"";\ = Sawadaea 
bicornie (Wal~. ) 
ITOiiiiiii'} 
Q. prunaatri (DC.) Sacc . 

I wish to express my gratitude to the sta f f of the 
herbarium TNS for the valuable material that has been 
used for the present study. 
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ENDOMYCORRHIZAL FUNGUS FROM NEW ENGLAND* 

R. E. KOSKE 

Botany Depa rtme nt, University of Rhode Island , 
Kings t on, RI 02881, U. S. A. 

DIANE DOUD MILLER 

De pa rtme nt of Horticulture, Iowa St a t e University, 
Ames , IA 50011, U. S.A . 

CHRISTOPHER WALKER 

21 Ba rony Stree t, Edinburgh EH3 6PD, Scotland 

Collections of e ndogonaceous spores from sand dunes 
in Rhode Isla nd and a n orchard in Massachusetts yielded a 
previously unknown species o f Gigaspora with unusually or
nate spores. The speci es , here na me d Gigaspora r eticulata 
sp. nov. forms a rbuscula r endomycorrhizae. 

GIGASPORA RETICULATA Koske, Miller e t Walker sp. nov. 
(Figs . 1-10) 

Spo rae c innamomeae ve l obscur e castaneae, globosae 
vel subglobosae, 188 - 340 x 208 - 470 urn, in solo singil
latim genitae, late ralite r ad cellulam i ns tar s us pe nsor i s 
efformatae. Sporarum tunica turmis duobus sepa r ati s s tra 
ta r eticula alveol ate i nduc tis. Turma externa s tratis tri 
bus. Stratum ex t erius 0.5-1 urn c ras s urn, cinnarnomeum ve l 
castaneum , r e ticula 0.5- 1 urn a lto, pagina sporae inter 
c ris t as r e ticuli s pinis gr ada tim decrescentibus vel cris t is 
angustis 0.5-2 urn altis. Stratum medium 5- 11 urn crassum, 

Journal Paper No. J-10794 of the Iowa Agriculture and 
Home Economics Experiment Station, Ames, Iowa. 
Project No. 2266. 
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hyalinum vel lu t eolum, s trata interiore 0 . 3- 0 . 7 urn crasso 
adhaerens . Turma inter na stratis tribus. Stra tum exterius 
et interius utrumque 1 urn crassum, stra tum medium 2 um 
crassum , amorphum. Cellula instar suspensoris 45 - 87 x 85-
140 um, cinnamomea vel castanea. Vesiculae in solo 25-30 
x 30-40 urn. in fasciculis 10- 40 numero, atrobrunneae vel 
castaneae, projec turis obtusis nodosis . Endomyco rrhizae 
arbusculis formans. 

Spores (azygospores?) orange- brown t o dark red-brown , 
globose to s ubg l obose , 208-4 70 x 188- 340 um, borne singly 
in the soil, laterally on bulbous suspensor-like cells 
formed at the tips of thick-walled , sparsely septate or co
enocytic pale- brown hyphae. Wall structure complex. con
sis t ing of two separate groups of wall l ayers overlain by 
an alveolate reticulum. Outer wall~ three-layered . 
Outer layer 0.5- 1 urn thick, orange- b r own to r ed -brown, 
s uppo r ting raised , str aigh t t o sinuous interconnec ting 
ridges tha t fotln a reticulum 0.5-1 urn high, with 4- t o a
sided meshes 2-24 x 2- 30 urn across . Spore surface between 
ridges covered with polyhedral , conical or subcylindrical 
spines , or narrow s traight , curved, or angular ridges 0.5-2 
urn high and 0.25- 0.5( -1) urn apart; the spines 0.3-1.5 urn 
d i am at base , t apering to a point or a rounded tip less 

f'tCURts 1-9. Ci9QSJ1'0r'O r e ticutata sporea by brieJ"'t'ftel d (B), differef'ltiel 
lnt.erferenc:c contrttat (OIC) , or ecsnn lng elec tron {SEM) •ici'Otllcopy. 

1 . An int.Qc:t spoNI showing the reticu late outer coveri ng ~~ond the l•terelly 
attached bulbouG suopemsor - like cell {8 ). 

2. The vee •cle• to~ in the aoll by C. reticulata . 

3. A crushf!d spore that hes lo•t o r f81led to develop !\Illy the reticulate 
outer c:overi"M; , the ve11llge• of wh tc:h (re t ) can be seen near the spore 
b-e. The rle:dble inner ll&ll - £r'O\IP (ill ) And the ge.-.ination shield (,Iii.•) 
c:tl.ll clearly be seen ( OIC). 

4. A c r ushed spore showi ng the retic:ulate covering ond the flexible i nner 
wall grou~ { l w) (B). 

5. DeU.tl o f the outer well-A,rOUp. 1tse elveo l •le rellcul..-, aptf\)' layer, 
t~~nd thick, col ored Middle louer are evident . The thin , hyaline b~u'"l l11ycr 
h not evident (SEM ) . 

6. s-e of a spore showing the bul~ eue~eor- llke cell with a pe£- llke 
hypha ! prot~ion (SEM). 

1. Spore surface detll tl by b r tghtrteld •lcroecopy . 

8. S- part or epoNI 8urfece 88 ln Fi~ 7, but by d1r'ferent1Dl i n ter-
ference •lcroec:opy. 

9. Oet.ell o r retlcul .... showlna elveoll rUled with ep i nee. 
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f' ICURf.S 10 - 12. l. ight r.l c r oscop;y o f outer wa ll - l~er• o r Cigaepoi"' roticul.ota 
(Figure t O) &nd C. rr igro ( f'iRUn:t lil 11 and 12) . rteurea a 111\d U. show the 
even , rowtded holev in t.he outer wall or the l 11tter. f' l gu~ 10 ahovll the 
differ-ence betwee n the r f!tl e ulet.e out.er covering of the ro.-.er and the 
appnrcntly 11i nuou11 ro&tur e or the • •11 or C. "i9'1"'0 beneaU1 Unr ou•.e r wal l. Th ill 
c 11n be c: 0111pared wllh the •plnea 111nd rld&ew evident on C. retieutata i n 
f' lgure 10. 
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than 0 . 5 um diam; the ridges 0 . 5-1 x 1- 7 urn a t the base, 
t apering to a r ounde d edge l ess than 0. 5 urn wide . l>1iddle 
layer hyaline t o pale yellow, 5- 11 urn thick, tightly adher
en t t o the thin, hyaline inner layer that is 0.3- 0. 7 urn 
t hick. Reticu la t e ridges on outer wall s upporting a de
t achable a lveolate r e ticul um 0.5- 2 urn wide and 2- 6 urn high. 
Inner wall ~ three- l aye r ed , consisting of membranou s 
inner a nd oute r hyaline layers each 1 um thick, connected 
by a hyaline amo r phous middle l ayer 2 urn thick. Outer and 
inner l ayer s separ a ting befor e germina tion to form a com
plex, circu l a r t o reniform germina tion shield, 94 -156 x 
156- 208 urn , from which ge r m tubes a r ise near the spo r e base . 

Suspensor-like cell 45 - 87 x 84 - 140 urn, with a peg-l ike 
pro trusion extending 10-20 urn towards the spo r e wall . Wall 
of suspensor- like cell l aminated , o r ange-brown to red-brown, 
3- 5 urn thic k excep t near the spore-base where it thickens 
to 7-10 urn; in some specimens , cons isting of t wo dis tinc t 
laminated l ayers, the inner layer 1.5- 3 urn thick, orange
br own t o red-brown, the ou t e r l ayer 2- 7 urn thick, hyal ine 
t o pale yellow. 

Vesicles in the soi l forming in clusters of 10- 40 on 
soma tic hyphae or a r ound the suspenso r - like cell , dar k br own 
t o r ed-brown, 25-30 x 30- 40 urn, with blunt, knob by projec
tions 4- 8 x 2- 6 urn. 

Forming endomycorrhizae with a r buscules. 

DISTRIBUTION AND HABITAT : Known fr om coas t al sand 
dunes a t the bounda r y with a saltma r sh , Sand Hill Cove, 
Rhode Island , and f rom a ba rr ier sand dune at Moonstone 
Beach , Rhode Island. Also found in a Montauk soil (coarse 
loamy , mixed mesic Typi c Fr ag i ochrep t s (Soil Survey Staff, 
1975) ) in an orchard at Be l chertown , Massachuse tts. 
Associa t ed, but no t proved mycorrhiza l, with roo ts of Phrag
mites communi s Trinx, Ammophila breviligulaca Fern., Myrica 
pensylvanic Loisel., Malus domes tica Borkh., Prunus 
persica (L.) Batsch . , Dactylis glome r a t a L., and Agropyron 
repens (L.) Bea uv. 

MYCORRHIZAL ASSOCIATIONS: Forming arbuscula r mycor
rh izae in greenhouse pot cult ures with Sorghum sudanese 
(Pipe r ) Staph . and Coleus x hybridus . Attempts to induce 
myco rrhizal forma tion with Allium sativa L. cv Agway sweet 
spanish, Zea ~ L. cv seneca chief, and Mal us domestica 
wer e not successful. 
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ETYMOLOGY: Latin, reticulata , referring to the prom
inent r e ticula te outer wallcovering of the spores. 

COLLECTIONS EXAMINED: HOLOTYPE: RHODE ISLAND -
Wa s hing ton County, Sand Hill Cove, in rhizosphere of Phra 
gmites cormnunis on a sand dune. Collec t ed 23 iii 198_1_ 
(Koske Collection n 286, Walker Accession U 3 79) (OSC; iso
types FH, K). PARATYPE: HASSACHUSETTS - Ha mps hire County, 
Belchertown, Univers it y of Hassachuset t s Horticulture Re
search Farm. Collected 13 viii 1980 (Hiller accession U 56, 
Walker 0 321) (OSC, ISC) . OTHER COLLECTIONS: RHODE ISLAND, 
Was hington County, Sand Hill Cove sand dunes, 4 iv 1979 
collected by E. Ov senik (Koske II 239) : RHODE ISLAND -
Washington Count y , Moonstone Beach sand dune, 9 ix 1978 
(Keske C 201). In addition, specimens from pot cultures 
established with sor ghum a nd coleus have been exami n e d . Be 
sides the specimens lodged in he rbaria, sampl es have been 
r e t ained in the collec t ions of each suthor. 

Cigaspo r a reticulata is r e adily distinguishable f r om 
othe r species in the genus by the prominent dark r eticulum 
cov e ring the spore sur face. Only Q. nigr a J. F . Redhead 
in Nicolson & Schenck could be confused with G. reticula t a , 
but these two di ffe r distinctly . G. reticulat'a has glo
bose t o subglobose spores 188- 340 -; 208- 4 70 (mean 264 x 
281) urn, cons iderably small e r than spo r es of Q. nigr a , 
which a re globose and 297-1050 (mean 402) urn in diame t e r. 
In a ddition, spores a r e much darke r than t hose of C. r e ti
cula t a , being da rk brown to black compared with orange:
brown t o dark r ed-br own . The main difference between th e 
species, howev e r, is in the wall structure . G. reticula t a 
has an outer wall covered by r ounded spines aOd ridges tha t 
are cont a ined, bu t not overl ain, by a polygonal reticulum 
with ridges 0.5-2 urn wide a nd meshes va r ying fr om 2 x 2 t o 
24 x 30 urn ac r oss (Figure 10). The inne r wall-group of C. 
reticulata consists of t wo membr anous walls apparently -
fastened together by an amorphous middle layer. Q. nigra, 
in con trast, has a distinct outer wall pi tte d by rounded 
pores 7-10 urn diam, ove rlay ing a second wall made up of 
coiled elemen t s (Nicolson & Schenck, 1979; Old et a l., 1973) 
that a ppea r as de nse l y packed , sinuous rods by light mic r o
scopy (Figures 11 a nd 12) . The i nner wa l l - group in thi s 
species consists o f a continuous, laminate d wal l surround
ing two thin, membra nous walls. 
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G. reticulata spores tend to lose their suspensor-like 
cells-during sieving from the soil and can then be confused 
with spores of fungi in the genus Acaulospora. The resem
blance of this species to A. bireticulata Rothwell & 
Trappe i s particularly s triking, a nd the plates in Rothwe ll 
and Trappe (1979) and Walker and Trappe (1981) (Figure 2 
amd Figure 12, respectively) are almost indistinguishable 
from Figures 7, 8, and 10 in this paper. Care should the r e
fore be t a ken when identify ing spores in this group to 
verify t he nature of the a ttached hyphae. 
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SU~NARY 

A new hyphomycete, Hyceliophthora hinnulea Awao & 
Udagawa isolated f r om cult iva t ed soi l i n Japan, is describ 
ed . The species is typically thermophilic, with a minimum 
growth t emperatu r e somewhat below 20 C, an optimum be tv.•een 
40 and 45 C, and a maximum somev.•hat above 50 C. 

in the course of a s tudy of thermophilic fungi in 
J apa n (Awao and Mitsugi, 1973 ; Awao and Ot suka , 1973, 
1974) , a hyphomycet e belonging to the genu s Myceliophthora 
\\'35 isolated f rom cultivated soil. It differ s from pr cvi· 
ously described species by hav ing du ll red to gr ayi sh bro\oorn 
colonies and brownish conidia wit h a conspicuous l y verru· 
cose to spinulose surface. 

Myceliophthora hinnulea Ah'30 & Udagah'a , sp. nov. (Fig. 1) 
Co lon iae in agaro cum decocta tuberorum ad 40 C 

effusac , pa cnc planae , constante s ex mycel io bas a 1 i tenui 
e t con idio abundanti , velutinae vel plus minusve f loccosae, 
prime a lbae vel roseo·vinaceae, dein griseo-brunneac vel 
hinnuleae, ad marginem t enues et late submer sae ; revcrsum 
brunneum ve l hinnuleum vel gri seo-sepiaceum. 

Mycelium ex hyphi s hya l ini s , ramo sis , l acvibus , sept a · 
ti s, 1.0-5.0 ( -6 .5) ~m diam compositum; hyphae fer til es 
plerumque aeriae , dense ramo sae , 1.5-3.0 lJffi d i am. Ce llul ae 
coni diogenae in hyphis gerentes, terminales vel laterales, 
sessi l cs vel saepe brevipedicell a t ae, ad apicem saepe 
inflatae us que 4 . 0-6.0 x 3.0-4.0 JJ ID et ampu ll ifo rmes . 
Blas t oconidia plerumque 1-4 per ce ll ul.:.m conidiogcnam, 
so l itaria ve l in 2-3 catenata, primo hyalina vel di lu te 
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flava et laevia, dein flavo - brunnea vel brunnea, incras
sata, subglobosa ve l ovata vel pyriformia, (7.0-)8.0-9.0 
(-12 . 0) x (5.0-)6.0-7 . 5(-10 . 0) ~m. ad basim c um contractis 
cicatricibus, irregulariter et conspicue verrucosa vel spi 
nulosa; spinae usque 1.0- 4.0 llffi longae. 

Ho l otypus No. AJ - 6773 , isolatus e solo sativa, Nira
yama, Shizuoka , in Japonia , in 24. i i. l 973, leg. T. Awao. 
In herb. NliL. 

Etymology: lat. hinnuleus fawn, referring to the 
co l ony color. 

Co l onies on potato-dextrose agar growing very rapidly, 
attaining 7.8-8.0 em diam within 3 days at 40 C and more 
than 8.5 em diam within 10 days, almost p l ane, consis t ing 
of a t h in basal fe l t of vegetative mycelium and abundant 
conidia-bearing struc t ures, vel vety to more or l ess floc 
cose, loosely covered wi t h rather sterile aerial hyphae, at 
first white to dull red such as Aur ora (~1. 1084; cf. 
Kornerup and Wanscher, 1978) or Rosy Vinaceous (Rayner, 
1970) , becoming grayish brown (M. 703) or Fawn (Rayner, 
1970) in age; margin thin and broadly submerged; exudate 
limited, clear to pale yellow; reverse brown (~L 6E4) or 
Fawn to Grayish Sepia (Rayner, 1970). 

~·lyce l ium composed of hyal ine, branched, smooth - walled, 
septate, 1.0-5 . 0( - 6.5) ~m diam hyphae; fer t ile hyphae 
mostly aeria l , often densely branched, 1 .5-3.0 1-1m diam. 
Racquet hyphae absent. Conidiogenous cell s borne t ermina l 
ly or l a t erally as s i de br anches on hyphae, often with 
short or l ong pedice l s which are t ermina ll y i nflated into 
ampull ifor m swelli ngs measuring 4.0-6.0 x 3.0-4.0 IJID. 

Blastoconidia usually 1-4 borne on ampu11 iform s we l lings, 
occasiona lly on short protrusions, solitary or in chai ns of 
2-3, at first hyaline to pale yellow and smooth-walled, 
becoming yelloY.'ish brown to brown, thick - walled, s ubglobose 
to ovate or pyr iform, (7.0 - )8 . 0 - 9 . 0(-12.0) x (5.0- )6.0 - 7.5 
(-10.0) lJID, with narrow basal scars, irregularly and con 
spicuous l y verr ucose to spinulose; spines up to 1. 0-4 . 0 1-1m 
in length. 

Co l onies on YpSs agar growing very rapidly, attaining 
7.5-7 . 7 em diam within 3 days at 40 C and more than 8.5 em 
diam within 10 days, with surface appearing more f l occose, 
producing abundant conidia on the basal felt and aerial 
hyphae, at first white t o reddish gray (M. 882) or Pa l e 
Vinaceous (Rayner , 1970), later becoming dull red to gray
ish brown (~1. 803 to ~1 . 9C4) or Vinaceous Buff (Rayner, 
1970); exuda t e more abundantly , mostly as small droplets 
adherent to the myce l ium, clear to pale ye l low; reverse 
brown (~1. 6E5) or Umber (Rayner, 1970). 
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Fig . 1. Conidiogenous cells and conidia of Myceliophthora 
hinnulea, AJ-6773 s train . 

A-D : conidiogenous cells. E, F : Conidia. (All scale
lines : 10 ~m.) 
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Cellulolytic, but not distinctly kerat i no l y t ic. 
Ther mophilic with optimal growth at 40-45 C, minimum 

somewha t below 20 C, maximum somewha t above 50 C (Tab l e l). 

Tab l e 1. Radial growth and conidia formation of Mycelio
phthora hinnul ea strain AJ - 6773 at various t emperatures 

Temper- Growth, PDA Conid ia, PDA Growth, YpSs Conidi a, 
ature YpSs 

(C) 3d !Od 3d lOd 3d lOd 3d 10d 

17 0 0 0 

20 0 0 

25 10- 12 65-67 12-14 65-70 

30 25 - 26 >85 28 - 29 >85 

35 61-63 >85 59-60 >85 +++ 

40 78-80 >85 +++ ++++ 75-77 >85 ++ +++ 

45 80-85 >85 72-75 >85 

50 48 - 50 >85 42 - 45 >85 

55 0 0 

Growt h: colony diam (mm) after 3 and 10 days. 
Conidia: ++++ , very abundantly produced; +++, abundant ; 

++, moderate ; +, slight; +, very s light ; a nd - , not 
produced. -

Isolation : cult ivated soil , Nirayama - machi, Tagata 
gun, Shizuoka-pref. , Japan, 24 Feb. 1973, col !. T. Awao, 
No. AJ - 6773 (holotype). The specimen s t udied is preser ved 
a t th e Mycological Herbarium, Nat i onal Institute of Hygie
nic Sciences, Tokyo (NHL). Subcultures of AJ-6773 have 
been depo s ited wi t h the American Type Culture Collection 
(ATCC) and the Centraalbureau voor Schimmelcul tures (CBS) . 

The genus Hyceliophthora was reintroduced by van 
Oorschot ( 1977) to accommodate three Chrysosporium-1 ike 
hyphomycetes possessing blastoconidia wi th narr ow basa l 
scars and often with the r emains of ampulliform swe llings 
produced as a supporting cell. Among these, tl<I'O have been 
known as the anamorphs of t wo thermophilic Ascomycetes, viz. 
Thielavia heterothallica Klopo t ek and Corynascus t hermophi 
lus (Fergus & Sinden) K1opotek. She has, more recent ] y in 
her taxonomic r evision of Chrysosporium and a l lied genera 
(van Oorschot, 1980), added five spec i es and provided a key 
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to species currently accepted in the genus. Almost all 
hitherto known species are more or less thermotolerant or 
thermophil ic, with sporu l a tion often being good between 30 
and 40 C, 

Myceliophthora most l y c losely resembles M. vellerea 
(Sacc. & Speg.) van Oorschot and M. thermophila (Apinis) 
van Oorschot, the anamorph of Thielavia heterothallica. 
It differs from the former in the rich pinkish color of 
its young colonies and the rapid growth at high t emper a
ture, because the growth temperature of M. vellerea ranged 
between 10 and 30 C. On the other hand, maximum growth of 
M. thermophila occurs at temperature of 50 C (our examined 
strains of M. thermophila: CBS 11 7.65 and Ui\~IH 2015 = 
Semeniuk No. 200-2). In this respect, the l at t er is much 
similar to t he new species but there are some discrepan
cies in the colonies color and the conidial morphology 
such as shape and ornamentation. The conidia of M. ther
mophila differs also from those of M. hinnulea by the 
hyaline color. Final I y, because of the conspicuously ver
rucose-spinulose character of conidia, M. hinnulea is dis
tinct from the another thermophi 1 ic species, M. fergusii 
(Klopotek) van Oorschot, the anamorph of Corynascus thermo
philus, and the other species having smooth conidia . 
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ABSTRACT 

RJzodoscypha gen. nov. and Rhodotarzetta gen. nov. are 
described; Rhodoscypha ovilla (Peck) comb. nov., Rho
dota1"zetta l'OBea {Rea) comb. nov . , and NeottielZ.a 
aphanodiatyon (Kobayasi ) comb . nov . are proposed. De 
limitatio n of the genera Leucoscypha , Neottiella and 
Rhodoscypha is brief ly discussed . 

INTRODUCTION 

During the 6th European Mycol ogi cal Congress 1974 in Avig
non , France the idea was presented that Peziza ovilla Peck 
is identi cal with Hwnar-ia rohodoleuaa Bres. (Di ssing 197 5 ) . 
From the be g i nning of our joint studies of the flora o f 
Pezizales in the municipality o f Rana, Norway (cf. Dissing 
& Sivertsen 1975) we have conside r ed it necessary to pro
pose a new genus for this taxon. A f ormal proposal of the 
new genus Rhodoscypha has until now been postponed because 
we wanted de f ini t i ve results from cytochemical analyses of 
car otinoi d p i gments t hat clearly supported a separation of 
Rhodoscypha ovilla and speci es of t he genus Neottiella 
(Cooke) Sacc. 
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Such e v i d e nce i s hardly obtai ned by the pre l i mi nary r e sul ts 
p r esented he r e , but ne w d escri p t i o ns and pr oposal s are the 
r esult o f ou r des i re t o incor porate t hese new t axa i n a 
p rope r way i n t he comi ng flo r a on "Nordic Macromycetes , 
o r de r Peziza l e s " . 

MATERI ALS AND METHODS 

Fresh mater i al o f Rhodosoypha oviZZa . Rhodota:f'Zetta rosea , 
a nd Neottie l,'la aphanodictyon has be en stud i ed . Dri ed ma t e 
r ial has been suppl ied by the f o llo wing museums and h e r
bar i a : Botanica l Museum, Cope nhag e n (C), Plan t Pathology 
He rba rium , Cor n e l l Univer sity , I thaca (CUP ) , Rij kshe r 
b a r ium , Le i d e n (L) , Herbari um, The New Yo rk Bo t a n ical 
Garden, New York (NY ) , Herbarium , New Yo rk State Museum , 
Albany (NYS), Bot anical Museum , Oslo (O), Depar tmen t of 
Botany, Panjab Universi ty, Chandi gar h (PAN), Swedis h Mus e um 
of Natural Hi story , S t ockholm (S) , I ns t i t ute of z oology and 
Botany , Ta r t u (TTA ) , Museum of t he Royal Norwegi an Socie t y 
for Sci e nce and Le tters , Trondheim (TRH ) , and The Her
bari um , Institute of Sys t e mati c Botany , University o f 
Uppsala (UPS) . Ma d am F . Candoussau , Pa u , France , gene r ous ly 
supp lie d material from he r private herbar i um . 

Treatmen t o f t he material i s in accordance wi th Dissing & 

S i ver tsen (1980 , 101 ). 

Rhodosaypha Di ssi ng & Sivertsen gen . nov . 

Carposoma disaiforme vel. aupuZ.atwn margine prominent:eJ ses 
sile veL substipitatwn, extra piUs fLexuosis membranis 
distromaticic vestitu.m; hymenium roseo Z.umJ raro aZ.bidum. 

ExaipuZ.wn omnino textura intr>icata , extra pi Z.is obtusis 
saeptatis t>amificatis ves·ti twn membranis interoioribus 
tenuibus aequaZ.ibus , extePioribus arassis inaequaZ.ibus 
tinoturam Cotton BLue et t . oamrineam deoUnanti bus . 

Asci oper cuZ.ati J non amyZ.oidesJ maturi non prominentes . 
Pa:t'aphyses saeptatae , supra ramificataeJ infra anastomosan
tesJ ceZ.Z.uZ.a cujusque apicali guttulas exiguas nwner>osas 
continente . 

Sporae unisePiataeJ magnaeJ fus ifol'TnesJ laeves vel verr>u
cis subtiZ.ibus soZ.itaPiis ornatae _, quaeque guttulas pr>imwn 
duas m:2gnasJ matura numerosas minores continens. 



443 

Fig ure l. Rlzodoscypha oviUa . 
Frui t b o d ies . MO 75. 8 1 (TRH). X 1. 

Nuclei omnes tincturam carmineam captantes .. in sporis 
unici_, alibi singuli - ?ni. 

Habitat in humo vel fr'u stuZis pZantarum, l"'aro in Zigno . 

Species typifica Rhodoscyplza ovilla (Peck) Dissi ng & Si
vertsen comb . nov... bas·ionyma Peaiza ovilla Peck 1875 
(1876 ) p. 66. 

Frui t bodies disc-shaped or cup-shaped, with prominent mar
g in; h ymeni um pinkish , rarely whitish , outsi de with 
flexuouse hai r s with two-layered walls. Sessile o r s ub
stipi t a t e. 

Excipulum t hrougho u t of tex t u ra i n tr i cata; o uts ide wi t h 
sept ate , b r anch i ng , b l un t ha irs with a thin, regular inner 
wall and a whitish, thick, irregular , cyanophobic and car
minophobi c outer wall. 
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Asci operculate , non amyloid , not protruding when mature. 
Paraphyses septate , branching above, anastomosing below, in 
the uppermost cell with numerous s mall guttules. 

Spores uniseriate, large , fus iform, smooth or delicately 
ornamented with isolated wa rts , at first wi th two large 
guttules , when mature with numerous smaller ones. 

All cells with carminophilic nuclei ; spores uninucleate, 
other cells with one to seven nuclei. 

On soil or plant debris, rarely on wood . 

Type species Peziza ovilla Peck. 

DISCUSSION 

Harmaja (1977) included Peziza ovi Z.Za Jn the genus Leuco
scypha Boud. emend. Rifai (1960). Svrcek (1974) did the 
same by including the synonymous species Hwnar'ia r hodoZeuca 
Bres . Aarmaja correctly argued that cytologically, i . e . the 
carminophi l ous nuclei of the spores and other cells and in 
excipular anatomy Leu.aoscypha leucotr-icha {Alb . & Schw . e x 
Fr.) Baud., the type species o f Leucoscypha , a nd P. ov iZZ.a 
are much alike. 

On the other hand we find the two species differing signi
ficantly in a number of other characters , v iz. the hairs, 
paraphyses , spores , and habitat, in a way which justifies 
the proposal of the above new genus Rhodosaypha for Peziza 
oviZZa . 

I n L. leuaotroicha the hair s are s t iff , wi t h two we ll 
defined regular layers in the wall, in P. ovilla t he inne r 
layer is thin and regular, while t he outer laye r i s unique 
among the Pezizales in being extreme l y thick, irregular, of 
an amorphic, unstainable substance. The paraphyses in P. 
oviZ.Z.a often have the uppermost cells densely filled with 
numerous refractive, pale reddish brown guttules. In L. 
Z.eucotroicha there are a few, colourless guttules in the 
uppe rmost cells. In Leucoscypha species the spores are per
mane ntly uni- or biguttulate , in P. oviZ.Z.a t hey are at 
first biguttulate, the n multiguttulate . 
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Figure 2. Rhodoscypha ovilLa . 
Marginal sectio n in Cotto n Blue. MO 73 . 73 (C). x 200 . 
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Finally P. oviV.a may be characterized as a calciphilous , 
montaneus (Svrcek 1974) and subarctic species, while L. 
l eucotPicha mainly is confined to acid soil in temperate 
a reas. 

Rifai (1968 ) and Eckblad (1968) independently circumscribed 
the genus Leucoscypha in a way which incl uded species of 
the genus NeottieZZ.a (Cook e ) Sacc. Species from these 
genera have the same excipular anatomy, whitish hairs on 
the outside , and carminophilous nuclei in spores and other 
cells. On the other hand they differ significantly in at 
least a coupl e of other f eatures , viz. cytochemistry and 
biology . 

Arpin (1969) showed V!eottiella rutUans (Fr.) Dennis to 
possess B- and y-car otenes as the quantitatively most 
important pigments. To our knowle dge no similar anal yses 
have been performed for L. Zeucotricha , but it appears un
likely that the above pigments , or others char acteristic 
for N. PutiZans (Arp in , l. c. :104 ) would be demonstrated in 
L . Zeu.cotriaha. As pointed out above L. Zeucotricha is 
confined to acid s ubstrates , often on bare soil , while N. 
rutiZans and its allies always are associated with mosses , 
mostly species of PoZytrichwn. 

I t should be noted that in our prel imina r y analyses of 
pigments in R. oviZZa (Hanunerness , MO 79 .60) made by th in
layer-ch r omatography and spectrophotometry, it was possible 
to demonstrate four different , unidentified, pigments. 
Quantitatively most import ant was a winered t o carmin 
pigmen t with a n absorbtion maximum at 490 nm. It was no t 
poss ible t o demonstra t e S- and y-car otenes . N. rutiZarzs 
served as r eference material. 

In spite of the men t ioned simi larities between taxa treated 
by others a s Leucoscypha species we p r efe r to consider the 
smaller, more natural genera Leu.coacypha Boud., NeottieZla 
(Cooke ) Sacc. and Rhodoscypha Dissing & Sivertse n. 



Figure 3 . Rhodos"ypha ovi Zla . 
Nucle i i n carminoaceticacid. a. Spores. b. Paraphyses. 
c . Hair . MO 73.73 (C). a - c, X 1005. 

Rhodosaypha ovil7Al (Peck) comb . nov. 

447 

Peziza ovi"lla Pec k , Ann. Rep . N.Y . Sta t e Mus . 28: 66 , 
18 75 (18 76 ). 
Neottiella oviZla (Peck) Sacc. , Sy1L Fung. 8,19 4 , 1889 . 
Patella ovilla (Pe ck) Seaver I The North American Cup-fungi 
(Oper c u1ates) '163 , 19 28. 
Leuaoscypha ovil l a (Pe ck ) Harmaja, Karstenia 17:73 , 1977 . 
HUl'TlCW'ia rohodoleuca Bre s., Fungi Trid . 11 :79 , 1892. 
Pustularia rhodoleuca (Bres .) Ba ud . , Hist. Cl a s s. Discern. 
d ' Eur. 53 , 1907. 
Leucoscypha r hodoleuca (Brcs .) Svr~ek , ~eska r-ty kol . 28 :132 , 
19 74. 
Fi g ure s 1-5 & 7. 
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Fruit bodies 0. 5 -1 em broad, sol i tary o r in s mall c lusters , 
at first globose with an i r r egular , sli t-l i ke opening, 
l a t e r e xpanding , disc-s hape d t o c up-s haped , hymenium pin
ki sh , rarely whitish , margin prominent , crenul ate, irregu
larly de nta t e , whiti s h , o utside covered by a dense mat of 
shor t , whi tish hairs ; sessi le or substipitate. 

Outer excipulum of t extura i ntricata , individual cells 
10 - 20 l.J.m b r oad, interwoven , content staining blue i n Cotton 
Bl ue ; t owards the margin, t he cells tend to form subparal
lel r ows wi t h the outermost cell club- shaped. 

t.fedullary e xcipulum a s the o uter e xcipulum, cells densely 
i nterwo ve n , 10- 1 5 lJm broad , content staining we akly blue in 
Cotton Blue. There is no s harp delimitation b e tween outer 
a nd inner e xcipulum. 

!·lairs 150 -230 lJm long , 1 5 -17 lJin b r oad , fle xuo us , blun t , 
with two-layered walls; outermost wall 5 - 6 lJm thick , 
whitish, c ontinuous , s urface i rregular 1 rough ; i nnermost 
wall thin, regular; content o f cells staining blue in Cot
ton Blue and ye l lowis h in Me lzer ' s r eagents ; the outermost 
wa ll do not stain in any of the r eagents; ha irs with f e w 
septa , b r anching and sometimes anastomosing, each cell with 
1 -7 carminophilous nuclei . Subhymenium 60-85 lJID broad, of 
densely interwoven cells, some of which are staining heavi 
ly blue in Cotton Blue. 

Hymenium 385-425 )lm high; asci 14- 17 vm broad, cylindric , 
thick- walled , non-amyloid , t he operculum b ei ng circular , 
5- 6 )Jm b r oad ; asc i not p r o truding whe n mature. 

Paraphyses septa t e 1 above branching, s lightly e nlarged to 
4-5 . 3 lJm broad , be l ow anastomosing ; in fresh specimens the 
uppermost cell has numerous small pale reddi sh brown gut
tules ; each cell in the par aphyses has 2-4 (ra r ely 1 or 
5 - 6 ) carminophilic 1 subglobose to ellipsoid, nuclei, 2- 4 x 
5-7 ~m . 

Spores uniseriate, 33-39.7-46.2 x 10-13.4 - 16.5 lJm , fus i 
form , much varyi ng in size and s hape , with one, 6-8 l.lm 
broad , carmi nophilous nucl eus ; spores a t first with two 
guttules , when mature with many small guttules , which in 
dried , rehydrated material merge into one large, central 
guttule. In the light mi c r o scope the spores appear smooth , 
but in the scanning e l ectron microscope they prove to be 
ve ry delicate l y ornamented with l ow iso lated warts. 



Figure 4. Rhodoscypha ovUZa. 
a. Matur e spores from fresh material in H20 . MO 7 5 . 61 
(TRH). b . Hairs with thin inner wall (arrows) and 
thick outer walL in 2 \ KOH. MO 73.73 (C). c . Para
physes from fre sh mate r i al, with numerous refracti ve 
guttules. HO 75 . 6 1 (TRH). d. Spor es , in Co tto n Blue , 
from type of Peziza ovilla (NYS). e . Spo r es , in Cot
t on Blue , f r om t y pe of HwnaY"ia r hodoleuca , (S). & 

C 1 X 800, b , d & e , X 1085 . 

MATERI AL 
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The above description is based mai nly on t he f o llowing col 
l ections which have been studie d in d e tail: 
No rway : Nordland , Rana , Sto r e Alter e n , map sheet 1927 I , VP 
55 , 9 . Se ptember 1972 , MO 72.137 (TRH); - ibid. , 5 Septem
ber 197 3 , r<O 73.73 (C) ; - ibid. , 8 September 1975, HO 75.61 
(C , CUP,H,NY , NYS,O,S,UPS,TRH , ZT); - 0rtfjellmoen , map sheet 
2027 IV, VP 86 , 9 September 19 75 , HO 75. 68 (TRil). 
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Additional collections : 

Norway: Nordland, Rana, Store Al t eren, 5 collections ; -
0rtfjellmoen, 6 collections; - Harranerness, map sheet 1927 
I, VP 56, 5 collections; - Ramn.iga , map sheet 1927 I, VP 
56, 1 collection, T. Schumacher; - Rausandaksla, map sheet 
1927 I, VP 56 , 1 c o llection; - Gr0nlia , map s heet 2027 IV, 
VP 66 , 1 col lection. 

sweden: Upland, Arentuna sn, Storvre ta f orest , N of t he 
r ailway station, 10 August 1942 , S. Lundell {UPS); - vast
manland, Sala, GrOna gci.nge n, close to Mftns-ols, 5 July 
1945, R. Morander 89 (UPS) . 

Finland: Kuusamo , Lii kasenvaara , l ower course and mouth of 
the brook Sirkkapuro, 24 August 1978 (4 collectio ns , incl. 
F.78.10 and F .78 .11 (C)); - Juuma, The vuomas , 25 August 
1978 (C , TRH). 

Estonian SSR : Rakvere, Neeruti, 4 Sept ember 1965 , Ra i tviir 
(TAA 44121, C) . 

Switzerland: GraubUnden, E of the bridge over the rive r 
Inn, 2 km SE of Ramosch , a l t. 1100 m, 6 Sept ember 1979, 
Di s sing (C) • 

France : Ha u tes Pyrenees, Le Chiro ulet, Vallee de Le sponne , 
sous Abies peatinata , alt . 1100 m, 21 July 1974, F . Ca n
doussau (C). 

Italy: Tr ento , Tertiolasi, in si lva abiegna, Junia 1880, 
l eg. Bresadola , s.n. HwnaPia r>hodo'leuca Bres. n. sp. The 
handwr iting on the label is Bresadola 's (Type, ex herb. 
Bresadola , S); - SGdtyrol, in pinetis, 1804 , leg . Bres a
dola, s .n. Peziza permuda Cooke = Pez . patavina Sacc . The 
handwriting on this label is not Bresadola' s (ex herb . 
Rehm , S). 

U.S.A.: New York, Sagesville ( = Lake Pleasent) , August, C. 
H. Peck (Type, NYS, NY, slide) ; - Lloyd-cornell Preserve, 
Slatersville , on bark of Betula 'lutea and very decaying 
wood , 4 October 1947, C.T. Rogersen & R.P. Kerf (CUP 371 39 , 
C); - Wisconsin, Pe rry ' s woods , Algoma , Kewaunee County and 
vicinity, 16 August 1909 , B.O. Dodge, s.n. Humar>ia r>hodo
'leuca Bres . (NYS);. - Alaska, Liberty Creek Trail near Chi 
tine , in wet leaf mold under alder, 1 September 1963 , P.E. 
Kempton # 9 (NY) . 



Figure 5 . Rhodoseypha ovilla. 
SEt-1 photo of spores. MO 72.22 (TRH). a . x 4000 . 
b . X 1200 . 
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India : Chankaphug, Thimhu, Bhutan, o n soil in mixed fore s t 
of Blue Pine, Fir , Sp ruce and Rhododendr on, alt . 9000 feet , 
23 September 1980, R. Kaushal {PAN 1 8330, C) ; - Chuzom, Ha 
Dzong, Bhutan, on soil infested with mosses and mixed with 
forest litter in a mixed forest , alt. 10.000 feet, 1 Octo
ber 1980 , R. Kausha1 (PAN 1 8364, C) . 

DISCUSSION 

In the present investigation Hwnar>ia Phodoleuca Bres. i s 
considered to be identical with Peziza ovilla Peck , with 
the latter name having priority (cf. Dissing 1975). 

Harmaja (1977), on the basis of spore characters , viz. 
length, breadth , shape , content and t hickness of the 
epi sporium, distinguished between the t wo taxa . He also 
paid attention to the substrate , H. r hodoZeuaa growing on 
soil, and P. ovilla , at l east the material studied by him, 
g·rowing o n woody substrates. 

However, the spore characters may vary considerably, even 
i n the same fruit body , and at present we are not able to 
distinguish between two or more taxa. The results of some 
spore- measurements are sununarized in Table 1. The varia
t ion in the number of guttules is described above. 
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One collection from 0rtfjellmoen (9 September 1975, (TRH) ) 
was pure white, but otherwise typical . After treatment by 
an iron needl e t he touched and surrounding area changed 
very quickly to rust red. The same feature could be demon
strated on white specimens from Finl and in 1978 (F. 78 . 11 
(C)) . 

Tabl e 1. Spore- measurements in Rhodoscypha oviZla . 
10 s pores me asured in e ach collection (indicated in lJm ). 

Pezi za ovilla , type, N'iS 
P. ovilla , Alaska, Kempton # 9 
Rhodoscypha oviZ.la , Norway MO 75.61 
R. ovilla, Finland F. 78.10 
llwnaria rhodo leuca Bres. , type, s 

49.5-62.7 X 11.6-14.5 
36.3-45.5 X 10.6-13. 9 
33.0-46.2 X 10 . 0 -16 . 5 
34.7-43 . 0 X 11. 6 - 14. 0 
48.2-56.1 X 10 . 6 - 13 . 9 

The specimens e xamined by Ha rmaja ( 1. c.) from Finland were 
growing "on dead mossy l ogs of spruce (Picea abies) " . How
ever, the 5 collections found by Dissing (see above), also 
from the Kuusamo area in Fin l and, were fruiting o n s oil or 
soil mixed with plant debris, like all collections from 
Norway. 

ECOLOGY 

In Sto r e l\lte r e n, Norway (with 8 collec t ions) Rhodoscypha 
ov·iZla is growing on a steep hill side in a mixed stand o f 
Piaea abies and Sor bus auauparia with a very lush field 
laye r consisting of e . g . Aconitum septentrionale , Lactuca 
mural is , Origanum vulgare , Vicia syZ.vatiaa and tall ferns 
(mostly Matteuaaia) . Hammernes (with 5 collections} is si
milar whereas most collections in 0rtfjellmoen (7 collec
tions} have been made along the b e d of an intermitte nt, 
steep brooklet . The bed rock is limestone, the s urrounding 
ve getatio n is old , well - grown Piaea forest wi th some 
BetuZa . 

In order t o illustra te some edaphic parametres three soil 
samples were taken. Collecting o f the samples as well as 
measurements of pH and conductivity in the samples are in 
accordance with the methods described by Petersen (1967 : 
313-314}. The results are sununarized in Table 2 . 
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Table 2. Edaphic factors f o r Rhodosaypha ova la. 

~:~~n!~t:~t~e~ =~s 4g~&e~i~=~h~~s lo:~r o:ea~~~!= 
ments of pH a nd conductivity see Peter sen (l. c .). 

Collection pH Lt (~S) Loss o n ignition 
number ( % of dry weight) 

MO 75.68 A 6.8 380 36.7 
MO 75.68 B 6.9 157 14 . 6 
MO 73 . 73 5.2 470 8.1 

Rhodota:rzetta Dissing & Sivertsen gen . nov . 

Car>posoma primwn hemisphaeriewn, deinde aupulatwn vel di 
sciforme~ margine prorrrinente , base lata sessile, extra 
gl-abr>wn, l'OSeolwn ut sempel' hymeniwn, vel albidwn. 

E:ccipulwn omnino te:ctura intr>icata, cellulis aahrois , 
tinctu:ram Cotton Blue intr>a pau lum acaipien tibus . Subhyme
niWTI e cellulis dense intertextis formatwn, aellulis unci 
ficis tinctur>am Cotton BZ.ue avide aaptantibus intermixtis . 

Asci operculati , non amyloides. Paraphyses saeptatae, cel
lul-a cujusque apicali guttulas e:x:iguas nwnerosas continente . 

Sporae uniseriatae, laeves , ellipsoides_, quaeque duas gut
tu las continens . 

Habitat in Zoais deustis. 

Species typifiea Rhodo·tal'zetta l'Osea (Rea) Dissing & Si
vertsen aomb. nov._, basionyma PustuZaria rosea Rea 1924, 
p. 20. 

Fruit bodies at first hemisphaeric, then cup-shaped t o 
disc-shaped, with a prominent margin ; hymenium pinki sh , 
outside glabrous, concolorous with hymenium or whi t i sh ; 
sessile on a broad base . 

Exc ipulum throughout of t e xtura intrica ta, cel ls colour
l ess , with the content staining weakly blue in Cotton Blue . 
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Figure 6. Rhodota.rzetta rosea . 
Marg inal section. MO 75 . 81 (TRH,C). x 130. 



Figure 7 . Rhodoscypha oviZ la. 
t-largina l section. MO 73 . 73 (C). x 130. 
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Subhymenium of densely interwoven cells mixe d with crozier
forming cel ls, deeply staining blue in Cotton Blue . 

Asci operculate, non amyloid. Paraphyses septate , uppermost 
c e ll with nume r ous gut tule s. 

Spores uniseria t e , smooth, e l lipsoid , with two g uttules . 
On burnt a reas . 

Type species PustuZa.r>ia r osea Rea. 

DISCUSSION 

Rhodota'l'zet t a :rosea differs from species in the genus Ta:r
zetta (Cooke ) Lamb. in having an excipulum which thro ughout 
i s ma de up of t e xtura in t ri c a ta , in be ing glabrous , and i n 
possessing pinkish pigme nts in the paraphyses . 

In Tarzetta species the e xci pulurn i s clearly two-laye r e d 
(cf. Eckblad 1968 , Fi g. 38 and Pant & Tewari 1970 , Fig s 1 
and 17), the outside is furfuraceous, and all Ta:r>zetta 
species so far described have \>.rhi tish, cream o r greyish 
pigme nts in the paraphyse s. No Tarzetta species are con 
fined to burnt areas . 

Rhodotar>zetta rosea (Rea ) comb . nov . 

Pustu laria rosea Rea, Trans. Worcestershire Nat. Club 8:20 , 
1924. 
Tarzetta rosea (Rea) Denni s, British Ascomycetes 30 , 1978. 
Figure 6. 

Fruit bodie s s oli t ary or i n small c l usters , 0.4 - 1.2 em 
broad , at fi r st hemisphae ric, with a small c i rcular open
ing , then cup- s haped t o disc - s haped , with a p r omine nt ma r
gin; hymenium pinkish , someti mes with a purplish tinge , 
when mature becoming pal e orange ; outside glabrous, c on
colorous with hymenium or whitish; sessi l e on a broad base. 

Outer excipul um o f t e xtura intricata, 95-115 j.Jm thick, in
dividual cells 3- 8. 5 lJm broad, densely interwoven, sub
parallel to outer surface, col our less, content s tai n i ng 
blue in Cotto n Blue . 
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Medullary exci pulum also of textura i ntricata, of loosely 
in t e rwove n cells, 5 -11 lJm broad, content staining weakly 
blue in Cot ton Blue . 

Subhyme nium 30 - 65 lJm thick, of s hort , d e nsely i nte rwoven 
cells, mixed with crozier formi ng cells , in which the con
tent is staining deeply blue in Cotton Blue. 

Hymenium 190-220 lJm high; asci 11.6-13.2 J.Jm broad, opercu
late, non amyloid. 

Paraphyses septate , slightly en l arged above t o 5 llJ1l broad, 
uppermost cell with many small , reddish guttules. 

Spo r es uni ser iate , smooth, e llipsoid, with two guttules, 
16 . 5-17. 9-19.8 x 7 . 6 - 8.7 - 9.9 ~m . 

MATERIAL 

Norway: Nordland, Rana, 0rtfjellmoen, map sheet 2027 IV, VP 
86 , burnt area in gravel pit , together with Octospor a 
r>ubens (Baud.) Moser, 9 September 1975 , t-10 7 5 . 81 (TRH,C}. 

The de scrip tio n i s based mainly o n t he a bove collection. 
In a ddi tion the follo wi ng colle ctions have been studied: 

Denmark: Sj<elland, Tureby , burnt area , 21 September 1964, 
P.r-1. Pe tersen & H. Dissing (C) ; - Jylland, Klosterhede 
P1antage , 8 km N of Struer, burnt area , 10 October 1969, 
P . M. Petersen (C). 

Holla nd: Noord- Brabant , Groe t Peel, 27 Apri l 1961 , P.B. 
Jansen , o n burnt pe a t {L) ; - Dre n te , Dale n , 23 May 1961 , 
on burnt peat, J . J. Barkman (L) . 
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NeottieZZa aphanodictyon {Kobaya si) Dissing , Korf & Sivert
sen comb . nov. 

AZ.euria aphanodictyon Kobayasi, Ann. Rep. Inst. Fe rmenta
tion Osaka 3,39, 196 7. 
Leuaosaypha bor ealis Eckb1ad, Nytt Mag . Bot. 1 5 ,52-53 , 
1968 . 

MATERIAL 

Norway : Finnmark, Ta na , Rustefjelbma, 22 July 1961 , F . - E . 
Eckb1ad , 61.93 (Type of Leuaosaypha boreales , O); - Nord
land, Rana, Virvassdalen, map sheet 2027 I, VP OS, nake d 
soil among scattered mosses, 1 2 August 1979 , MO 79 .1 5 (C), 
79.96 (TRH); - ibid . , 28 August 1981, 81.94 (TRH) ; - Jord
bru, map sheet 2027 I , VP 85 , 31 July 1974 (TRH ) ; - Grunn 
vatn, map shee t 2027 III, VP 73 , in inundati o n zone o f 
r eservoir 11 August 1979 , 79 . 99 (TRH). 

Greenland: Patniut, FrederikshAb , 62°N , 49 °06'W, among 
Polytriahwn , 7 September 1979, T . Borgen 79.129 (C). 

U.S.A.: Alaska, Barrow, "plot 419, us IBP Tundra Biome 
Sites, 71°17'N 156°4l ' E, on soil among mosses", 19 August 
1974, O.K. Miller & G.A. Laursen 11831 s . n . Aleuria apha
nodictyon Kobayasi (CUP 58835); - Alaska , Barrow , within 
walking distance from t he Naval Arctic Research Laborato ry, 
o n soil among Polytrichwn , 17 August 1980 , H. Knudsen 
(A 22,C) ; - ibid., M. Lange (A 25 ,C); - ibid., 19 August 
1980, R.P. Korf (AK 30 , CUP; A 29,C); - ibid . , 21 Augus t 
1980 , Dissing Sivertsen {A 41, A 42,C; ibid., 
B 6,9,10 , TRH). 

DISCUSSION 

The collections from 1980 were all made during t he First 
In ternat i onal Symposium on Arctic Mycology held at Darrow, 
Alaska from 16-2 3 Aug ust where also Dr. Kobayasi partici
pated . Although it seems as if the ho l otype of Aleuria 
aphanodictyon is l ost we feel sure about the identity o f 
this species. A. aphanodictyon possess all characters t yp i
cal for Neottiella species, viz. soil inhabi t i ng, asso
ciated to Polytrichum species , paraphyses with carotinoid 
pigments, guttulate s por es with cyanophilic ornamentation , 
spores and other cells with carminophilic nuclei , excipulum 
of textura intricata, and wi t h whitish fl exuous o r stiff 
hairs on the outside . 
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BASIDlO!'fYCETES APHYLLOP IIORALES EP lTHELOIDES ETALES 

par J. BOlDI N et P . LANQUET IN 

L.:lboratoire de Mycologic associ~ au C. N. R.S. 
UniversitiS Cl3udc Bernard , 43 bouleva r d du I I novemb r e 1918 

F .69622 - Villeu r banne - Cedex 
France 

The presence of sterile pegs is no t a suitab l e char ac t e r 
to ci rcumsc ribe a natu ral g r oup. The fourteen species of warm coun
tries studied ( t en of which a r c ne~o~) are distributed among t he gener a 
Epithcle (Pat . ) Pa t . emend . , Ptc ridomyccs Ji.i l i ch emend . and Vesicula
~ Hagst r Om emend. The main r esults are transla t ed i n to Engll.sh 
n t the e nd of t h e pape r . 

Patouilla rd ( 1899) propose unc section Ep ithele da n s l e 

::~~e 1 ~h~:~~~~: , e:e:~~o:0~~r~~::!:~~e:a~ ~:~l~:m:~s~;~:~o~~! ~~a~:r-
Vcluticeps da ns le groupe d es St er eum ou d ' Heterochaete dans l es 
HCtC r obas idi h ". Cet t e proposit1on fait suite i\ la desc ription 
d 'Hvpoch nus dussii qui es t compar~ ! ~. 

dhigne r 1!" t~:~ · c!:!:u!! ~:r:e E~=~:a;~i~h~}:p:~u:~n~l d~i~:n~:; :::: 
memes esp~ces e t figure ~e. H. dussii ayant l!t~ transfi!ri! par 
vo n l!Ohnel et Litschnucr (1907) dans l e genre Peniopho r a, ~ 
es t devenu . en fai t, l e se;ul representant et a e tl! log1.quement setcc 
tionne comme ty pe par dive r s auteurs (d . Dank 1957) . 

Peu a pe u des Ep i t.hele nouveaux ont e r. e dCcrits par Bresado 
la, Bur t , Rick , Cunn i ngham et plus r Cccmmcnt par Boquiren (197 1) dans 
unc rCvision oU l ' on retrouvera cit.Ces toutcs ces esp~ces. Mais comme 
pour E. d ussi qui est ac tue ll ement un Tubul i cium; l es Cmergences de 
plus i cu r s cs peccs de prCtend us Epi~hele sont en fait des cyst ides bien 
diffCrcnc i Gcs enrobCes d ' hyphcs gr eles ; ces csp~ces n ' on t pas l eur 
place i ci: E. cap itata Rogers et Boquiren, E. rMc r ospora (Libert a) 
Boquiren , E. vermifera (Bourd . ) Boquiren . 

Ces exclusions faites . la r evision de Boquiren comp rend 8 
cspCces auxquelles il faudrait ajouter 4 espl!ces crCCcs par Ri ck e t 
qui n' ont pas pu Ctrc rUtudiCes depuis lors . 
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On pcu t s'atccnd r c ~ cc qu'un r egrouper~~cnt basC s ur un s cul 
c arac t Crc physionomique, la prCscncc d ' Cmcrgences steri l cs , c r l!e un 
e nsemb le artificic l ; r a. coui llard :JVait d'ai tlcurs souligne lui -meme 
d e s i!mcrgcnccs de meme oupcct c h e z lcs HCtCro basidi i!s ct d.:t ns le 
"gr oupe des Sccrcum"cc qui s ' cxpl iquc par un ph CnomC ne d e co nvergence 
ct n ' cst donC pas un t Cmo i gnagc de rCcl l c parcntC. 

Nous tr a it crons ci-apr Cs cl!' 14 cspCccs , rCcol tC:c s en zones 
intcrt r o pica lcs , 9 a( rica i ncs , 2 m.1l aiscs ct 2 ami!ric;:~incs , auxqucl l cs 
il f au t ajoutcr unc cspi!cc malgachc crCs par ticu li Crc :wee s cs s po r e s 
amyloi:d cs ct scs Cnormc s Gl ococys ti des s u i foaldChydes positive s que 
nous nc pouvon s Cl oignc r du ge n r e Glococyst: id iel l u m Donk s~ la to 
malg rC scs Cmcrgcnccs s t l! ril cs. C' es t un c xemple comp l l!me n tai re de 
conv crRence ! 

JU l ich a s ucccss ivemen t p ropose 3 gen r es monospCc ifiques : 
Epithe lo psis (1976), Pteridomyce s e t Skeletohyd num (1979) , sans pa rl c r 
d e M c o the le ( 1976) cr.:H! pour une esp~c e discoide que Patouillard 
aurait a ssign!! au "groupe des Stereum" , ct do ne nou s ne parl ero ns 
pas ici. 

On peut d resser u n c e ll! schCmati qu e de s genr es Ctal~ s -a d h i! 

rcn ts en s t! l cct i o nnan t l cs c arac t i!rcs d i stinc tifs puist!s da ns lc s 
descript i ons gC nCr iqucs c t spCci f i ques d e J li li ch . To us 1 es r ep r Cscn
tants s on t pou rvus de bouc l es ct d ' Cmergences s t Cril cs et, semb l e - t - i l~ 

d ' Cl Cme n ts dcnd r ophyso i des . 

- Structu r e monomi tiq uc : 
ba s i des d e 10-15 urn de l onr,ue ur; Cme r p,cnc cs f a i ces 
d 'h)·phes 3 p.:~roi mince . Pt er ido myces JUl. 

type: E. ga l zinii Bres. 
sross e s podobasides tongu e s de 55-70 1-11!1 ; 

spores i'i paroi l!pai ss ic 3 matu rit l! , non cyanophile . 
Epithc lc Pat. s .str. 

type se l ect .:~ (Pers . ) Pat. 

- Contexte dimi tique , ct emcrgcnccs f.Ji t cs 
d 'hyphcs squcl c t t iqu e;s . 

s po r es 1\ paro i l!paissie; ct. c yanophi l c , Epi t hc l ops i s J iil . 
glococystides. type: E. ful va Cunn. 
spores a pa roi mince non cyanophi l e. ~tohydnum Ji.il 

type: E. nika u Cunn. 

Aucune des 13 espCces a c lasscr n'a de spores 3 parois cyano
phile; elles devrai ent done sc r l!:par tir da ns le s genres Pteridomyces, 
Epithc le et Skele t oh ydnum e n f o nc tion d 'une pa rt de la taille des 
basides, d'autre part du miti s me . Ce son.t 13 deux critC.res quan ti tatifs 

:~v:~~!~~:: ~f ~; e~~ :7~~ ~ s:~·; E:i ~ 1~ : ~ ! ~~~~ e~u ~::~ b~~:n~~) ~~~ ~~~r!~:t ion;_,-
considCre par l e premier auteur comme DlOnomi tique , par Le second comme 
dimitique. 11 {aut rappeler que La notion de sys tC.me s d'hyphes mono-, 
di - , c t t ri - mitiques est due 3 Corne r qu i di!crivait a insi dC. s 1932 
t'a st ructure du con texte et des di ssC pime; nt s de; que l ques poly po r c s . 
(vo i r 13 mi se au point d e Co rn e r 1953 par exe;mpl e) . 
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Co rn e r ne p rend en compte ni le cor tex e t les hyphcs d e l a 
face stl!ril e , ni 1 1 hymCni u m. f a ut. - il ou non prendre e n con s id~ ra t io n 
lcs Cmc r gcnces s t. C: ri~es Eg 1the l c s . ~ a to ? 1~ fau t en out r e ~1en 
fai r e r crorquer que la lff~r enCl.J. tlon d un deu x1.~me sys t~mc. , f a1 t 
d ' hyp hc.s sq u c lettique s , c ' es t -l!l-d ire d ' artic les t ermi naux longs et 
A paroi Gpaissie, peu t ec r e t ri!s a ff irmt!e ou a u contra i r e enco r e peu 
ma r quee : ces d eux cas ont e t C r encont r es da ns not r e l!:t ude . En fll it nous 
avons observe l es s ituat ions suivant es : 

a - contexte et i!mergences f ai ts un i quement d' hyp hes gl!n~ 
ratriccs: cas d '~ e t d e !.:._gahi n ii, ma i s a uss i 
d ' E. rocarangae n . s p . et ~ n.sf! ., et de P. lac
~ n . s p . et sphaericosporus n.sp. 

b- ~!;me rgences qui "na i ssan t des par t i es p rofo ndes" c omme 
1' ec rit Pa t ou il lard ( 1900 p . 59) son t fa ites e n g rande 
partie d ' hyphes squc l c ttiqu c s p l us ou mo ins a ff irmees . 
Entre l es ~!merge nces , par f ois t r~s r a pp r oc h t!e s , l e con
t ext e ne mon t r e qu e des h yphes gCnCr a t.r ices (contex t e 
IDOnomitique) : c a s du Ske l et.ohyd num nika u c t. des ~

de l u pe ns i s , ma l a i e nsis e t. ov a lis po r a a i ns i qu e de f.: 

~ct._!. !.P..: 8 270 . 

c- Cmergences fai t es d ' hyp hes s qu e l ett i ques,fibr es nomb r euses 
dans l e con t ex t e e nt r e l es eme r gences (contexte dimi t i 
que) : cec i corr espond ~ l a defini t ion d u genre Skeleco
hfdnum ma i s non a so n t ype ; c ' es t par cont r e l e ~ 
d F.. ci tri s po r a . 

d- co nt.ex t e d i mit i q ue 3 hyphes squclc t t iquesdomi na ntes mais 
limerge nce ~ faites pr esqu 'uniquemen t d ' hyphes de type 
gCnha t eu r associlies 3 que l ques h yphes a x ial cs 3 tendance 
sque l e t:t iqu(' : ens d '!:· !£.· S697 . 

e- context e d i mitique et limer ge necs f llites d ' h yphes de t ype 
ge n e r a t eu r : cas d ' E. int e r ru p ts Bres . 

Apds ce co nstat on ne peut q u 'hlis it er A u t i l i se r le mi t i 
sme pour des dlicoupa ges qui se r aient cres certa i neme nt a r bitreires . Pa r 
contrc , on nc pe u t hi!s i tc r a rCparti r nos r ecol t es e n d eu x gr oupes se
lon ln f o rme c t. l a t a ill c des bas ides . Les u nes o nt de pe tites bas ides 
lit r oi t. emcnt clavifor mcs 14-20 x 3 , 8 - S ll m, at t eignant 30 tu:a de l ong c hez 
le seul P . lac t eus , sans contenu r ema r quable (g r o u pe I ) . Les a ut r es 
ant de grosses basides l3 r ges de 6- 8 Zl I0- 14 1.1 111 plus o u mo ins brusq ue
cent r li tr licies A l eu r base. souvent plus largcs dans leu r pa rtie moyen
ne ou mCme da ns leu r moitili in flirieu r e , 3 (2) - 4 forts stC rigmat es a r 
quh, et. au contenu r iche en lipides comrne cc l ui d es s po r es (g r o u pe 11). 

Remarquons e nco r e une f ois qu e da ns lc groupe ! , qui dcvrai t 
correspondre au gen r e Pt c ridomyces, l es hyphes so n t soit d u type "a" 
(cas de P. gal zi nii , esp~ce t y pe ma i s aus s i d e r . l ac teus s p . nov . ) , 
soit de type "b" (P . r oseolus sp.nov. e t s urtou~ 8270) ce qu i 
ne cad r e p l us avec l a d H i ni t ion du gen r e Pt cr idoiiiyces. 

To us l es cas de mitisme se r encontrent da ns l e g r o upe 11 
(tabl. I). 
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-----..___Contex te ( racines des limergences exclues) 

[mergences~ monomitique dituitique 

A/ sans hyphes 

squelettiques 

~ 
E. ef f ibulata 
E. macar.1ngac. 

s. nikau 
8/ faites s urtou t E. guadelupensis 

[. mala iensis 
d'hyphe s squelet- E. ovalispo ra 

tiques 

E. intl!rrup ta 

sp . 5697 --

E. ci trispora 

Tablea u I. Champignons i!p itr.eloldes du groupe 11 (il grandes 
bas ides) . 

On pourrait envisager au mains deux dC:coupages I) en fonc 
tion du contexte (colonnes verticalcs) , 2) en fonct ion de 
l a presence o u non d ' hyphcs s que l e tt iques da ns lcs l!mer
ge nc es (1 igne A: Epi the le , 1 ignc 8: Skcl etohydnum) . So n t 
sou l ignecs les espi!ces types . 

Ces co nstatation,; peuvent amener deux types de dCcisions 
opposlles : 
\

0
- se base r sur la dive rsitC des cas rencontr~s pour poursuiv r e l' l!c l a 

tement et, par exemplc, crCer un genre pour les Pteridomy ces du t y pe 
"b", les Skeletohydnum du t ype "c ", ceux du type 11e 11 , .. Si l'on veut 
en outre tenir comp te des particulariti!!s des parois sporiques , des 
boucles . . . on peut envisager un plus g rand nombre encore de comb inai
sons done de genres nouveaux td!s homogi!: ncs mais souvent monospCci
fiqu es (mais alors 3 quoi servc nt les ge nres?), 
2•- sc baser s ur cette mC.me diversit t! pour r e fu ser 1a multiplica tion des 
genres et accepte r que les tcndance!'l Cvolut ives, toujou r s en cou r s, 
provoqucnt une cc r ta ine dive r s ification, done une certaine heterogl!nC
itC 1'1: l ' intCri eur des genres con~us plus vastes mais cons tituh d ' espi!: 
ccs que 1 ' on s uppos e na t ure l leme nt apparent l!es. 

Nous choisirons Ia prudence, c ' est-l-dire la deuxii!:me solu
tion et ne cri!!erons aucun genre . Le genre Pteridomyces sera ouvert aux 
espl!ces A i!!oe rgences de nature squelet tique. 

Pour le g r oupe ll, trois alternatives sc prCscntcnt: dtifini r 
4 genres, n'en reten i r que deux qui corrcspondraient so it aux deux 
co l onnes vertica les (l'un 11 contexte monomitiquc, l ' autrc A co ntexte 
dimitiquc) soit aux deux !ignes horizontalcs (6mPrge nces faites ou non 
d'hyphes squclcttiqucs):Epi thc l c ct Ske l c t o hydnum ; la troi sii!mc solu
tion consistc commc pour lc groupe A peutes basides il ne retenir qu'un 
scut genre et done A r Cdu i re Skelethohydnu m en synonymie d 'Ep ithele . 
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Cec i r evient A reconnnit. r e deux lig nGes, l 'une aux pet ites 
basides c l aviformcs et aux spores d e mo ins de 9 tun d e l ongueur, l 1 a utre 
aux grosses bas ides e t aux spo r es de p l us d e 10 um d e longe ur , chaquc 
lignec ayant plus ou moins ~vo l ul! ve r s le dimitismc. Scu l e 
l ' Ctud c d 'un plus grand nombre d'espi!:ces , r~coltl!e s en des points le:o 
plus divers du globe terrestre permettra de mieux pr~ciscr les ensem
bles gl!mhiques naturcls Zl distinguer. 

En attendant , nous d~cr irons c i-apr~s. dans l'ord r c, lcs 
espi!CC! s 

I . du genre Epithe l e , 2. ce l l es du genre Pteridomyccs emend ., 
et enfin 3 . le Ve s iculomyccs t!p ithcloi:de. 

Pou r chaquc esptkc , dans la mesure du possible nous njout c 
rons lcs ca"t"ac: t l!res c ulturaux oui s eront en outre rl!sum~selon le 
code de N,.,bl cs Mj! complEtl! par J. Boidin {1966 a,p. 6) et P. Lanquetin 
(1973 p . 37 note 2). 

0 1 au tres addi t ions pe-ra issant utilcs, nous regroupons c i 
aprCs , a vec ces nouvelles pr oposi t iorG l ' enscmb l c des cot~~pUmen ts an t €ri eu 
r ement pub lies. 

Les numCros soulignl!s sont ceux qui son t p r oposi!s pour La 
prcmii! r c f ois . 
Oxydases 

~ 

2 : lacc asc ct tyrosinase presences simultan~ment 
2a: I ncense seule prCscnte 
2b: tyrosinase s eule dl!tec t Ce 

)c: bouc les cons tantes (prCscntes a toutes les cloi sons 
vrai es ) 

) i : boucles inc onsta.ntes (des cloisons simples sepa r e nt 
certains artic les nucl~6s) 

J r: bouc l es r ares 
El funcnt s dext rinoides 

Bd: fibres dextrinoides (ex: Sc:ytinostroma) 
ZSd: dichophyses dextrinoides (ex: Vara ria, Dichos tueum) 

28: asterophyses dextrinoi:des (ex : Asterostroma), P. Lanquetin 
- avait cu 1973 propose pour celles-c i Je n•19, prl!occupe 

par Nobles ( 1967) pour "des ce lluLes t ermi nates 
moni 1 ifo r mes " 

Gloeocvst id es 
IS : s igni f ie pr l!sence d e g loeocys tides sans precis i on su r 

La react ion du contc:!nu. Nou s proposons d 1 ajouter : 
!Sa : glococystides su l fo- aldl!hydcs positives 
ISb : gLococystides s ul fo- a l dl!hydcs n l!gatives (Roidin et al.1980) 

UQ..: gloeocys tides avec schizopnpille(s) 

59 : signi!ic b ipo l ai r e (monof actoriclle), 60 : t6trapo l airc 
(bifac t or ie ll e). 

59A: amphithalle bipo l aire 
60A : amphithalle tCtrapoLaire (propose in Bo idi n et aL. 1976 

p . 2S8) 
Comportements nucll!lli res au cours du cyc l e 

61: no r mal: spore uninucl4!€e, myd!lium primairc ( • myc. 1), 
uninuclH, myc:Uiu m secondai r e (myc . 11) binuc l CC . 

62: s u bnormal: s pore binuc t Eee , myc. 1 8gl uninuclCC , myc . 11 
binuc l i!e . 
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63: h{ltll:rocytiquc : ~:~yc. I 3 articles terminaux pluri nuc l l!h 
myc. II binuclHs 

64: ruyc. I inco nnu, myc. II binucl~C 
65: nstatocl!nocytique: myc. 1 multinuclCil!, myc. II binucU!C 

ou mult.inuc l ~l!: selon l es conditions d'al!:ration; marge 
form~e d ' hyphes a.xiales mu 1 t i nucl l!:i!es. (va gl!:nCn lemcnt 
de pair avec l e caracti!re 4) 

66: holoci!nocytique: royc . I et II multinuel Us, 
2.2= holomonocaryotiquc (Kiihner 1977): mycelium (monosperme 

comme polyspermc) uninucUE 
~: holodicaryotique (KUhner 1977): spore binucH!i!e germane 

en un myel! I ium binucHHL 

Cl l! des champignons epitheloldcs l!taHs d~s rl!:gions intertropicales 

A- Spo r es amyloi'des rl!niformes, 7-8,5 x 4,5-5,5 um; grosses glococ ys ti
des 150- 250 x 10-20 um sulfoa ldChyde-positives . Basidiome saumon~ 
3 bo r dure blanche. H.:adngasca r. 

14 Vesiculomyccs epithcloides 
A- Spores non amy l oidcs ... .. ..... .... ... ... .. ... • . ..• . ....... . ... .... B 
B-Sporcs petites n ' at t eignan t pas 9 x 5 um; petites basidcs claviformes 

15-20-(30) x 4-5 tJm : Pteridomyces emend ... . .. . .. . ...... . .. ........ C 
B- Spores c t bas ides plus grandes: Epithe l e emend .. .. . .. . ........ . ... F 
c- Spores subsphEdques 4,5- 5 , 5 X 3 , 8- 4,8 ~lm, basidiome blanc grisitre , 

~!me rgences faites d 'hyphes boucHes :11 paroi Epaissie. COte d 'lvoi rc. 
13 P. sphaericosporus 

C- Spores oblongues , e llipso ides ou subcy lindnques ... . ..•........... D 
D- Basidiome blanc de craie, Cmergences faites d ' hyphes ll paroi mince . 

Spores ellipsoi:des 6-8 x 3-4 urn. Gabon. 
10 P . lacteus 

D- Basidiome beige ou beige ros~, l!mergences~hyphes A paroi 
E:paisse et cyanophile .•.. . ...• . .........••....•..•.• ... ........... E 

E- Spores subcylindriques5-6 x 2-2 , 5 um; 
R~pub lique Ccntrafricaine . II P. roseolus 

E- Spores oblongues 3,5-4 x 2,5- 2,8 um ; 
Singapour. 12 ~· 8270 

F- Emcrgences faites uniquement d'hyphcs 3 pa r oi mince ...... . ...... . . G 
F- Eme r ge nces faites d ' hyphes de type squelett i que, raidcs, serrl:cs 

en faisceau, parfo is recouvcrtcs d ' un manchon d'hyphes boucll!es ... T 
G- Pal'l de boucles; spores fusiformcs , 17-21 x 7- 10 llt:l , s ur Palm.1.c; 

Gabon, Sier r a Leone (?) 2 E. e'f ibulata 
G- Bouc le s: spores ellipsoides, ll.-20 x 6,5-8,2 um, ihue r genccs obtuses 

fragiles; Upublique Centrafricaine.,,,, ..•..• ....... .. ... . .... , . . 11 
H- Contexte monomitique sans fib r es . 5 E. macara.ngae 
II- Contexte ncttement dimitique, Zaire . 4 E. intcrrupta Bres. 
I- Spores nettement biapic ul €es , ll·-18 x 7- 8 um; contexte dimitique; 

COte d 'Ivoire, Gabon. I E. ci trispora 
I- Spores ellipsoides. oblongues ou ovoidcs .......•.......... . ...... , .J 
J- Spores larges de plus de 8 um ........•........ . .... .. . .. ... . .. . ... K 
J - Spores ellipsoides ne depassant pas 6 llltl de lttrgeur . .............. L 
K- Spores oblongues s ubelliptiqucs 17- 2 1 x 8-10 um; su r Pa.lma.e; 

Singapour. 6 E. mala.iensis--
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K- Spores ovoides , 13 , 5-17, 5 x 8,5-1 1 ~ m; 9Ur Pa l mae; 
Gabon. 8 E.~spora 

L- Contexte Cpais, lSchc , riche e n fibres: c.hampig no n dCta c. ho.ble . Spores 
e l lipsoLdes 10- 12 x 5-6, Sue; t\rgcn t ine.9 E. sp. 5697 

L- Con texte minc e et dens e ; c: harnpignon tr i!s adhi!rent . .•....... . . M 
M- Spores 10- 14 x 4,5-6 um; Gabon. 7 E. nikau Cunn. 
H- Spores 14-18 x 4,5-5 , 8 urn ; Gu.:1deloupe 3 ~lupensis 

1 - Genre Epithe l e (P.l t. ) Pat . 1900. 
S}•nonyme: Ske letohydnurn Jlilic.h 1979 

Nous pl.:1c;;ons i c.i l cs espi!c.es a g r osses basidl:!s et g raud es spo r es 
blanches ou c r Cmes , a paroi mi nce ou un peu t!pa i ss ie, lisses e t qui ne 
sont ni nmy l n i dcs , ni d ~xtrino ld es , ni cyanophi l cs . Les hyphes gen~ra

trices sont a vec ou sans boucles. Les hyphes squeletti ques sont a bsentes 
ou prEsen t es dans le contexte , dans l e contex t e et l es !!mergences , 
dans les ~!me rgences seules. 

1- l::p i thele ci trispora Boid iu, Lanquetin et Gilles, sp. nov. 
F i g. 1 

Jacens , sa l ida , adhaere ns , a l ba ve l cremea , eme r ge nti i s conco l o r ibus , 
regulariter dispositis hirta , 40- 50 um crassa. Trama hyphis skeleticis 
pcrmultis (prae ter in parte infimn). Eme rgcntiis 75-170 x 30-80 vm 
t r .:msgredientibus , ex hyphi s skel et icis vertica l ibus , t unica crassiss i
m.'l, pr.:letcr i n supe rio r e pa r te , quae speciem dendroideam accipe r e 
possunt , const.antibus . Sasidii s 35-50 x 9- 12 urn , fibula.ti s . Sporis 
biapiculatis, 14- 18 x 7- 8 um , haud amy l oideis neque cyanophilis , guttu
lis o l eaginosis completis. In li.gno. Holotypus LV 8537. G.:1bon. 

A l a r eco lte .. l a r geme nt Cta l C, so l ide, adhE r ent, blanc un pcu grisii
tre ( Mun~ell 2,5 Y 8/ 1 li 10 YR 8/1), t out couvert de pe tites asp~ri c es 
conco l o r es ; marge s i mil a ire assez brusque , pa r fois p r ui neusc . 

En herbier , 1!ta l ~ eris chir qua nd il es t tres mince (5 Y 8,5/2) a 
creme (5 Y 8 , 5/3 , 5) ou cri!me s al e (2 , 5 Y 8 , 5/4) , adheren t a ma r ge brus 
que ou au cont r aire p r og r essivemcnr. 3minc i e e t plus blanche; sous Ia 
loupe il est tout hEriss l! d ' ~me rgences conco l o res assez regul i e r ement 
dispos l! e s . 

Epa.is de 40-I Oo-250 ~m . i l est f o rml! d'unc couc he infl!:rieure dans 
l aq uel l e prennent naissance les ~mergences ent r e l esquelles s ' Etablit 
une couche s upC ri eure hyml! nia l e bien difarcntl:!. La couche i nferieure 
haute de 15- 160 llm pcut mon trer cent r e le suppo r t quelques hyphes gene
rat rices bouc l Ces 3. paroi un peu Cp a issie, coll~es entre e l l es en une 
sous-couche ho rizonta.l c dense de 5- 15 um d' Epaisseur; t ri!s v ite s ' y 
mflent des hyphes squelettiques la r ses de 2-2,8 um non cyanophi les, ) 
lumen subnu l, les plus profondcs ho ri zontales, mais vite entrecroisl!:es 
et emmCUes en taus scns , parfois ramifil!:es , qui ferment l' essen tie l 
de la couche infErieurc; les hyphcs gl!1tC ratrices il paroi mince ou peu 
epaissie, x 1, 5- 1.8-0) um semblent tres rares. 

Ecergences s ubcy lindriques ou un peu cOniques mais obtuses , a ncrl!es 
l La base du bas i diome et dipassant t'hyme nium de 75- 170 x 30-50- 80 urn ; 
e lles sent formi!es d 'hyphes de type squele ttique dresshs paralUlement 
en fa i sceau; elles son t larges de 2 , 5-(3,8) ~m , l e ur paroi tri!:s Cpais se 
s ' amincit a l 'extrCmite qu i peut se ramifier et prendre un aspect den
dro i de; pas ou peu de cristaux dans les ~mergences. 
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F i gure I: Ep ithe l e c itr ispora sp . nov . : a - hyme nt ta'll , ct s l, s porc s 

( holo t y pe LY 8537 ) : b - cont e xte , e t c - sorcmct d ' unc Cmcr

gence ( LY 7158 ) ; s 2- spor es ( LY 90 13) . 

Les l!chc lles son t va l ables po ur l c s figures 1 A 8 . 
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HymC nium forme de basides trapues, 35- 50 x 9-10- ~ 2 ~m, brusquement 
retnkies 3 La base qui est bouc l t;c , A 4 forts st€ngmates 7-1 4 X 3 lJm; 
leur contenu est guttul~ g r as; ellcs sont portCes par des hyphes sous
hymCniales bouclCcs tri!s ramif i Ces qui peuvent Cmet~re de~ hyphes den
droides 3 paroi mince , souvent peu rcmarquab l es, qu1. atte1. gnent la . 
s ur f ace ; dans le sous-hymenium peuvcnt s ' cngager des hyphes squelctt t 
qucs vcrticales issues de la couche i nf!!ricurc , qu i 1110ntent plus ou 
moins haut ct peuvcnt Cmerger isolCment ou en groupcs. _ 

Spores citriformes biapiculhs, 14-18 x 7-8-(9) \lm , non amylo1.des 
ni c yanophiles au contcnu multiguttulC. Pour l e type, X • IS , 17 :!: 1,0 

lc7,\l.:!:: 0,35, pour 9013 , X • 16 , 06:!:: I , I I x 7,95:!: 0 , 41. 

C'cst l3 scule r Ccolte africi!ine qui rl!ponde tout a h i t a 13 di3-
gnose du genre Skele tohtdnum J Ulich. Ellc ne pcut cepcnd3nt pas Ctre 
sl!parl!e gl!nl!riqucmcnt d E . ov<~lispor3, fusispora, ~·· .etc. 

~: COTE D' IVOIRE: LY 7 158, forCt du Tl!kl! prh d'Abidjan , 29 
avril 1973 G. Gilles 2 10. 

GABON: LY 7843, sur branchette , ile aux chauves-souris, 
Hakokou, 13 mai 1976 ( • J: LY 8537, HOLOTYPE, sur bois dans 
le fourri! littora l , N. de Libreville, 2 1 janvier 1978, G. 
Gilles 1070; LY 9013, en forCt ombrophile, ibid. , 3 decem
bre 1978, G. Gilles 1320; LY 9106 , fourrE littoral, 6 jan
vier 1979; LY 9142, forCt ombroph ilc, 27 janvier 1979 et 
LY 9199 , ibid ., 17 fllvrier 1979, tous trois leg . G. Gilles 
sans n°. 

Caracte.res cul turaux d ' E. ci t risfora 
SPORES.- (LY 7158-8537- 9013- 9 106) uninuclUes, mau pour un grand nombre 

de spo r e s , l e contenu restc tri!s hCt€rogene et il est impossible de 
prCci sc r. 

GE RMINATIONS. - Eltes n'ont pas Ct €i obtenues malgre plus i eurs essais 
avec l.Y 7158, 7843 , 9013 et 9106. 

POLYSPERME.- Seul LY 7158 s'est dheloppl!. 

Cro issance: tres rapide (boitcs couve r tes en deux scmaines) lP t : La marge est rCgu l iCre. Le myc Hium prl!sente un aspect fidUe 
s outes les boitcs : ta su r fac e de la cul t ure es t unifo r rol!ment lisse , 

blanc pur, mate 1'! jour fri.sant. Ce di.s que blanc est soulign~. 1 l a 
pl:riphl!rie cont r e l e v erre, par un e f i ne ligne presque continue brun 
sombre (ve r s5 YR 3/3 chocolat)) et i l peut a ussi t r es localement mon
t rer de minuscu l es points brunitres (5 YR 4/6 et 3/3). Dans l 'une des 
bo1.tes le mycelium teinte forme une pet i te p l age (fa'Wn R., 5 YR 5 , 5/4). 
Apre.s trois mois une autre bofte montrait plusieurs petites p l ages 
brunes et des zones dcnsement piqueti!es de petits points bruns. 
Rever s des c ul tures : inchangi!. Odeur nu l le. 
Microscopic: 

Mycelium aerien: il forme une penu dl!tachable ~ la pince tnais assez 
cas sante. Cette pe3u est constitul!e su r tout d ' hyphes r egul i~res , x I , 2-
2 um , il paroi mince , boucll!es, densement enmiH~es avec des hyphes p l us 
largcs x3 - 4 IJm , du cOtC de la gHose. Vers l a bou t u r e , quelques hyphes 
superf i c i e ll es portent des c ristaux refr i ngent s po uvan t former• u ne gai
ne. Dans les petits poin ts bruns , les hy phes, i rregulieres , on t u ne 
par oi net t ement brun i e qui s 'epai ssit aux cxtrl:mlt::!s. 

<~ : quand l c reco l te ur es t J .Boidin,il n ' est pas ind i que . 
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Mycl!lium submerg€: hyphes il paroi mince , boucH~es, x 2-8 ~m. riches 
en gouttes r€fringentes, les l!troitcs bien cylindriqu es e t les etargies 
plu t Ot irr€gu l i ~res avec boucles surbaisse:es. Quelques hyphes rigulie
r es , x (2 , 5)-4-7 llm, ont une paroi ncttcmcnt t!pa issie, xO,S-1 \Jm, 
prenant mal le rouge Congo , elles sont boucUcs ct montrent aussi de 
nombreuses cloisons de retrait bomb6es . 

Boucles : constantes. 
Cytologic: Hyphes au~~: articles rEgulierement binuclCCs, bouclfs. 
Oxydascs: ac. gall ique: +++++ , 0 gaiacol: ++++,0 

p.-cri!so l : -, prEcipicE blanc tyrosine: - , 10 mm 
CODE: 2a - 3c - 32 - 36 - 38 - lt2 - 54 - 64 

~~c~e::r!r 1~3 f~~~:~i~;e:~~!i~e!i:~~~~e~r~:r a~~~u~y:~:s c~~~~~~~ 
gEes , le m)·c61ium de cct te espt!ce est t res peu carac t i ristique . 

2. Epithele efibulata Boidin, l.olnquetin ct Gilles sp. nov. 
Fig. 

Parvis maculis formata , deinde membranacea, alba v el cremea, emer
genriis g rac ilibus, concoloribus praedita.Tr ama monomitica , sine fibu
lis. Emergentiis ex hyphis horiz.ontalibus cohaerentibus, tunica tenui 
vel parum incrassata constantibus . Basidiis 32-52 x 8-10 um. Sporis 
e llipsoideis , 17-2 1 x 7-10 um, tunica paulum incrassata a c aerate luteo
la, haud cyanophila neque amyloidea . In Pa l mace i s. Hol o typus LY 7863. 
Gabon . 

A ln r~colte, il se pr~sente en pe tite taches distinctes puis conflu
ences ; il est membraneux, dl'!tachllble sous l' aigui lle, blanc puia c r ~me 
(2 ,5 Y B/2 ~ 8,5/4), cr~me alutac~ (10 YR 8/3 et meme 8/4) avec marge 
lisse, blanc grisii tr e (2 , 5 Y 8/2 ou 10 YR 8/1,5) ; sous la I oupe il est 
couvert d ' t'!me rgences greles, concolores. 

En he rbier , il apparllit mince, adhCr enr, frag i le (pulvErulent sous 
l e rasoir), parfois fendilU , alutacC piile ( 10 YR 9/3 , 5 9/4) A cdme 
(2,5 Y B/4) avec marge amincie plus plile et sans !!mergences. 

Epais de 100-200 ~ hors des llmergences qui dCbordent de 70-180 x 
25- 35-(50) urn . Couche basale , haute de 15-50 ~m. d'hyphes horiz.ontales 
serrt!es , x 2-3 um , ii paroi mince et cloisons simples. pui s hyphes obli
ques redressees formant une zone transitoire plus Uche: ces hyphes, 
x 2-2,5 urn l paroi mince, sont fr Equemcent ramifi ies e t pcuvent contenir 
des gouttelettes lipidiques; dans cette zone se d i posent parfois d'abon
donts amas cristallins . 

£mergences constituies d ' hyphes paralleles , cohirentes , ~ paroi mince 
ou peu t;paissie , sans boucles; il leu r surface on peut voir des exrr~mi
t~s dendroides; dans la partie profonde de ces ecer gences on peut trou
ver de r a res hyphes A pa ro i plus i!paissie et des depOts engainants de 
cristaux d i tersiles. 

Zone hym~niale dense, fonnl!e d'hyphes grClcs , x 2 IJID, ct de basidio
les claviformes riches en huile entre lesquelles peuvent imerger des 
hyphes dendroides (visibles surtout dans le bleu lactique) dans lequel 
on voit en outre des depOts de fins c.ristaux bacillai r es sur les IH~
ments superfic iel s. Bas ides 32-52 x 8-10-(1 I) um au sommet mais plus 

~~~~e ~: ~i~~~~!e;;u;::~ ::~r~~r IJ;~ f2_:ign:m 
4a~.:d:s:~:rJ::a:::iJf~f:s ~ e 



Figur e 2: Epithele ~ s p.nov.: coupe du basldtomc (KOH 

Ph loxi nc), c - couchc basa le; s- spo['CS (spod!e LY 9155) . 

•171 
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Spores fusifo r mes (14)- 17-2 1-(23 ) x (6)-7- I0- (1 1) l1m, i\ sommet pa r 
fo i s un pcu pince (tendanee biap icu l ~e). au contenu gras , A paroi f ai
blerocnt epa issie (moins de 0,5 tJm). Cette paroi n ' est ni amy l o id e , ni 
cyanoph ile. Sur l es cxsic:ca ta que lque s spores semb l ent avoi r une 
paroi i!paissic mais c ' cst une impre ssion due 3 la retraction e t au de
co ll ement du cy toplasmc ; ccs spo r es 3gCes peuve nt apparai:tre jaun5tres 
e t f l Ctries , e l les o n t une sec tion po l ygon.:ll e . 

Les mesures statis t iques su r sporCes vont d e 17, 23 x 7, 26 pour 9146 
li 20,57 x 9 , 28 pour 9155 mais il s'ag i t da n s ce dernier c a s d 'un bnsi 
diome l argement Ctal C, alors que 9146, jeune e nco r e , est forme de 
petites taches di sjointes . 

Riko l tes : CASON: LY 7863, HOLOTYPE, sur ~a2.h_i_'! sp . , marigot il Makokou, 
17 mai 1976 ; LY 7867 ibid.; LY 9120, s ur Eremospatha macro . 
~. La Hondah, 21 janvier 1979 , G. Gilles 1~07; LY 9 JG5 
ct 9146, su r Elaeis guineensis, La Mondah , 3 tev r ier 1979, 
G. Gi lles 1425 e t 142 6; LY 91S5 s ur Raphia sp., 10 U.vrier 
1979 , G. Gi ll es 1436 ; LY 9 167 ct 9168 , s ur Elacis guincensis , 
18 fCvrie r 1979, G. Gilles 1447 e t 1448; LY 9182 , ibid. 
24 fCvrie r 1979 , G. Gilles 14 59 ; LY 9 206 ibid., 10 ma r s 
1979, G. Gill es 1479; LY 9277, ibid ., 14 avril 1979, C. 
Gil l es sans n° . 

C ' cst la seule e s p~ce d ' Epithel e qui soit de pourvu e de bouc:le s . Nous 
avions pe nse . a la lecture de Boquiren que ce tte espike pourra it etre 
Epi t. hele int. e rrupt a Bres. 11 faut abandonner ce point de vue apr~s 4!t ude 
d u type (in BR) qu i vient d u Zai:re (May idi, ler fCv rier 19\0 l eg . 
Va nderyst) . I 1 s ' agit d ' une r Ccol te avec Cme rgences d i spersCes, peu 
nomb r e uses , cour t. es, ob tuses, fragiles, faites d 1 hyphes boucl€es il 
te rminaisons dendro i:dcs , ma i s dimi tique par des fibres hyalines nom
brcu ses dans le co ntexte. 8oqui r e n ava it Ct udiC une recolte de Sierra 
Leone dete r mintic E:· intcrrupta ( in DAOM 99.81•5 , s ur El ae i s guineensis) 
qui nc peut ii tr c l' cspikc dc Brcsadol a ; bien que Boquircn ne prCcise ni 
13 p r~senc e ou 1 ' a bsence de bo uc l es, ni ccl l es d ' hyphes sque l et tiques , 
ce r ta ines de ses donn~es e t figure s l aissent i'l penscr qu'il pourrait 
s ' agir d ' E. efibula t a . 

Caract.i!res c ulturaux d' E. efibulata 
SPOR ES.- (LY 7863, 7867) uninucteees . 
GERMINAT lONS, - non ob tenues 
PO LYS PERME,- (LY 7863, 786 7 , 91 20) 
Croissance: cres rapide (bo lt es couvertes en deux semaines) 
Aspect.: la marge es t. t. rih r eguli i!: r e . Le myc:i! l ium aerien b lanc pur forme 
une pe au feutree , appliquee , li sse , mate, pouvant tou te foi s montrer 
un ou deux pli s . A l a pt; riphCrie d es cu l tures 9 120 , il appa ratt gr ume
l eux- floconneux et se teinte localement de cri!me 10 YR 9/2. A l a pCri 
ph6rie de 7867, i l se forme d e petites masses de I il 8 millimCtres de 
di3mCt r e h6ri ssl!es d'aigu ill ons un peu jauniit r e~ , et exsudan t des 
gout t elet tes hya lines ~ ambre cla i r. 
N.B. Les cul tures LY 9 120 r ll:v! lent par trans parence des p lages u n peu 
~tres , pratiquement non disc:ernables dans l es bo ites o bserv l!es pa r 
des sus ou par dessous. 

Le r evers des cu l t ures est inchange, l ' odeur nulle. 
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Mi c r oscopic: 
Hyct:lium aerien: il est co ns tituC d'hyphes rCguli~res, x 1,5-2-(3) 

vc, a p.::a roi mince , snns boucles . Beaucoup d'hyphes sont a.ff.:t.iss Ce:s . • ta 
p!!au feutrt!e prl!levCe da ns la partie .iigi!c , est formee d'ClCmcnts soli
dement ngglomCrCs, tres difficiles 3 sCp3 r er par l!crasemen t ; il s 'agit 
d ' hyphcs , x 2-J-(5) 11m, sinuC!uses, contourni!es, rami fiCes , cmmeLCes, 
3 paroi hyaline Cpaissc 3. tn!s i!paissc , (1,2 - 1, 5 um par ex.) forman t 
un puzzle dense . Le s plagcs l fgC r crocn t colorl!cs vucs par transparence 
sous lc mycelium s upcr!icicl blanc de LY 9120, correspondent a unc 
croUtc coriacc parcillcmc nt co nstituCc e n puzz l e . Lcs llmcrge ns:cs obsex
vees sculement dans LY 7867 sont formC cs d'un f.'tisccau d'hyphes pnrnl
l i'!les , x 1,5-2- (2 ,5) um, r liguti~res a p.:1roi mince, sans boucles . Tou te
fois quelques nrCs hyphes ont un e paroi nettement lipa isse . Certaines 
hyphes ~ p.:~ roi a ince , sans bouc l es , se ram ifi ent vers leur exttl!mitE 
ma i s !a prCsence d e pt!t it s c r istaux gene 1 'observation. Il faut utili
s er le mClange Koi!-Phloxinc pour bien voir ces courtes r aClifications 
a aspect d e fines dendrophyses . 

Myci!lium submcrcli: Apr Cs avoit Ot C la peau bla nche du mycelium 
aCden, on pcut obse rver de ra r es lignes blanches si llonnant le mi
lieu gClosli . Une tell c l igne bi e n visible sur un e coupe transversale 
appara it f:dte d'hyphc s x 2-3 urn , a paroi Cpaisse tres intriq uee en 
puzzle . 

/.i lleur s le Clyc iHium submerge est fo rmC d ' hyphes x 4-6 um, assez 
rCgul i Cr es, a cloisons simpl es , et de rameaux , x 1 , 5-2 um , a ssez 
r am i fies . Quelques hyphcs, x 3-1, um , o nt une paroi i!p.lissic a nenement 
Cpa i sse, x 0, 8- 1 iJ;n , ce ne sont pas d es f i b rc~ . 

Houc l ~:!:s : .1.bscu tes 
Cy t olos;ie: l es t rois Folyspcrmcs sont formCs d'hyphes aux articles 
reguliC remc nt uninuc lCCs . l.e c roisemen t des deux po l yspermes 7863 et 
7867 a donne un mycClium nux articles Cgal ement uninu c l Ch . L'espCce 
pourrait Ctre parthCnocEnCtique. 
Oxyda scs : a c . ga llique +++++,0 ga i acol: ++ +H,' 0 

p. - crli s ol: -, prC:c i p itC blanc tyrosine: -, 0 l 20 rm1 

CODE : 2n - 6 - I I - 32 - 36 - 38 - 4 2 - 54 - 6 7 

Rema rgue . Cette cu l ture est f aib l ement cn r actl! risCc par so. cro is s anc e 
r.lpide, la pr Csencc d 'hyphcs agglom~ri!es en puzzle et par ses cu l tures 
P.o l yspermes sans boucles aux articles u n inucli!t! s . Cctte espece holomono
c.:aryotique e st vraisemblabl ement parthllnoglln~tique haploide ce qui 
expliquc ! 'absence d e boucles. De t elles esp~ces ne peuvent etre sl!parl!cs 
gCni! ra l emcn t des c s pCccs parentes binuc l Ct!es. C' e s t l e cas par exemple 
d 'Hypodontia ef ibu l ata Er ikss. e t Hjort s t. ,(Hassan et David, in e:dit), 
d'un PodoscyphA centrafrica in sans boucles ( inCdi t) d e Vararia ~
~ Boid. et Lanq. (Boidin et al 1980), 

3. F.p!.thele guade lu pensis Boidin et l.a.nquetin sp. nov . 
F i g . 3 A 

Jacens, tcnuis , fragilis, ex alba griseola, in margine levi pallidior, 
30-50 um crass3, emergentiis albis, regul a riter di.spersis, 75-130 x 15-
20 um, crassamcntis crystallinis vestitis , ex hyphis rig id i s , refringen
tibus, tu n ica incrassa ta. tlyphis genetricibus fibu latis ~ stratum dens um 
pseudoparcnc hym:.ticum formantibu s , deinde in pcrpendicu l um directi s . 
Basidii s 22-35 x 6-7,5 um, 4 :>terigmati s diverge ntibu s ; a d s un t nonnul lae 
hyphae dcndroidea. e inter basidiola e t in emeq~enti i s . Sporis ellipsoi
dcis, 14-18 x 4,5-5, 8 \Jrtl, ba ud amyloideis neque cyanophitis. In Pa lmn 
ccis . Holotypus LY 8 1 19. Gu ade l oupe . 
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A Ia r iko lt e , ! t endu, mince , blanc grisiitrc (neutral 8/0) avec marge 
a tte nuee pruineuse sous I a Ioupe , l issc sur un dcm i DID puis 3 petites 
Cime rgences blanches r egul ierement d issll:mi n6es . 

En hcrbicr , etaU , a d he r ent , blanc grisii tr e (neutral 8/0) puis c r i?me, 
a cteignnn t (5 Y 8/3,5) avec mar ge am inc.i e plus blanc hc j les ~me rgences 

appa r aissent t ri: s t 6t p r Cs de la bordure et s 'allong4:!:nt cnsu itc, clles 
sont nombr euses , serrCes. Sous l e rasoir l e champ ignon est fragil e c t 
cass an t . 

En coupe , tr j!s mince 30-SO u m environ avec ea~erge nces ! lancees, cOni 
ques , 75-1 00-130 x 15-20 um, recouvertcs de di!pOts c ristallish, pr enant 
naissance il l a base du basidiome. Su r quelques hyp hcs gCnera t rices bou
c l i! c s il paroi mince , fo r mant une mince co uc hc d'aspect paranchyma.teux 
en coupe t ransversa le, se dressent I es t; H!mcnts du sous- hymi! ni.um et de 
l'hymi!ni. um. 

Emergcnccs formees d ' hyphes raides r ~ fri.ngentes x 1,8-2, 2 um , 3 
paroi l'!paiss i e sau( ve r s l 'ext r l!m i d eff i lh , assez congophile aprh 
t r ai te men t annoniacal ~ 60°; e ll es portent sou vent en s ur face des hyphe s 
.'11 pa r oi mince qui pcuvent se redresser et mon t r er de s tcrminaisons 
dend r oides; ~ leur basc lcs hyphes 3 pa.roi l! pais s i e sont sinucuscs p;ar
fois rami f i lEes. 

1\asides tra pues, souvcnt un peu i!trangUes, 22- 35 x 6-7 , 5 .'11 4 !ltli r i
gmates de 7-8 x 2 lJm, l!c3rtl!s . Des hyphes dendroides f:me r gen t entr e les 
bas idioles au co ntenu guttulli . 

Spores ell i psoides de face , 14-18- (20) x 4 , 5- 5,8 um , (~ • 15,97 ~ 
!. 1, 20 x 5 , 18:!: 0 , 32) , au contenu g r as , a paroi mince non amylo ide ni 
cyanoph ile; 1' apicule est r H ringen t. 

RCcol tes : GUADELOUtll:::: LY 8119, UOLOTYPE , su r r 3ch i s de Pres toa montana 
(Palt!);)e) a u so l , Bras David, 4 octobre 1976. 

Caract\l: r es culturaux d'E . guadelu pe ns i !l 
SPORES . - (LY 8 119) un1nucHii!es . 
GERMINATIONS . - e l lcs sont pr i!levhs deux jours apri! s la dispe r sion 
MONOSPERMES.- A trois sema ines , s ur 22 pret~vements , 13 sont bouc l l!s, 
3 montrent localemcnt des c r oche t s e t 3 sont 3 cloisons simples. La 
co l oration cy t o l ogique de ces dernicrs a donne pour deux d' entre eux 
des pla.ges t o ta lement binucl 6l!uo et des p l ages aux articles r~guli~ rement 
uninuc l EEs. Le troisi~me , mains d6vclopp£i , s ' est r evUE cons titue d ' a r 
ticles tres r €gulie r ement uninucl l!l!s sans bouc l es , un mois plus tard, 
cct tc meme c ulture etait forml!e d 'hyphes aux artic l es r t!gulie r ement 
binuclGes boucles. L'esp~ce es t done homot ha lle . 
POLYSPERME. -
Croissancc:tres rapide (bo :ces couvertes e n deux semaines) 
Aspect : marge ri!gulie r e. Mycelium d r ien bln.nc pur d'aspcct t ypique, 
fa isant pense r il un c s urface farineuse laquelle aurait Ct l! balayi!e pres 
que totalcment a certains endroit s . ll est plus dense dans la tone jeune 
on de nombreuses fibri l les entrec r oisC.es ferment un r Eticule peu mis e n 
f:v idence ca r rigoureusement b l anc s ur fond blanc . A La pl! riphf:rie, les 
fibrilles, t r~s fines, grimpcnt cent r e le ver r e et vont, en s ' Eta lant 
dikorer la face infErieure des couve r clcs . 

Dans une bet te, nous av ons o bse r ve de trl!s petites plages c r ayeuses , 
de 1, 5- 2 m illim~ tres de d iam~tre , ce sont d ('S fruct ific ations qu i donnent 
unc spo r Ce creme sale dans le couvercle. Le r eve r s des boi. t es es t inchan
gC , l'odeu r nulle . 
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Figure. J: A- Epithelc guade l upensi s s p . nov . (holotypc LY 8 119) . 

8 - Epithcle interrupta Bres.: spores vues sur l e. type, 

et deux hyphes dendrotdes . 

41 5 
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Microscopic: 
Mycel ium airien: il est constitue par des hyphes rCgulii!res ~t roi 

tes, x 1,2-1,75 um, 1 paro i mince , bouc les constantel'l , (en fait 
beaucoup sont des 1-.yphes col laps~es) ct quelques hyphcs plus 
largcs, x 4-5 um , r~gul ieres boucU.ees :l paroi mince et contenu 
homogC.ne. 

Fructifications:ellcs montrent de nombrcuses emcrgences pointues de 
100 A 140 um de hau t, de nombrcuses basidt:!;s 27-3 5 x 6,5- 7 \lm au 
6onmet, bouc l l!l!s A l eur base l!t ro itc, x 2 11m , et portant s ur 4 stt'ri
gma te s longs jusqu '3 8 um, des spores allonglies 15 x 5 11 m. 

Myd! lium submcrgG: D<!ns l e milieu , j ustc vcrs la s<1 rface, hy~hes 
x 2,5-4 urn , boucllH!s, 3 paroi mince, t rC. s irrCguliCrcs avec multi
ples bosses ou courtcs cxcroissances; des rame.lux trl!s gr eles , x 1-
2 um, son t aussi tri!:s irr~guliers. Quelques axes, x 3,5-S um , sont 
r~guliers, i'l paroi 6-pa is s i e, congoph i le {ex. 0 , 5 1.1 sur hyphcs de Gu, 
I u sur hyphe de S u ) , et portent des boucles en tibia. 

Quelques rameaux boucll!s tri!:s tortueux comme s ' i ls a llaient s ' im
briquer en puzzle mais sans y parvenir, on t une pa r o i ferme, tri!:s 
rl!fringente , qui ne prend pas le Rouge congo. 

Bouc l es: constantes 
Cy t ologic : hyphes aux a rtic les b inuclil!s, boucles 
Oxydases: ac. ga llique: -+++++, tr. gaiacol: +-+++, 0 

p . - crho l: -, Uger prlkipite blanc tyrosine: -, tr. 
CODE : 2a - 3c - 32 - 36 - 38 -42 - (48) - 54 - 57 - 6 1 

~1:~~~e ~u ~~~~u~~u~~~! }a:~c ~~~ i~!:;o;~~~~n~8~o:~h=~r:c ~c~~a!~m~~~~r e 
il cclui d'E. nikau. 

4 - Epit he l e interrupta Bres. ap. de Wildeman 
Bull. Jard. Bot . Etat (Bruxelles) 4: 25 , 191 4 
non E. intcrrupta sensu Boquircn !97 1 

Fig. 3 B 
En herbier, ~tal~, mince, membranuleux fragile, creme, 3 marge 

ami nc ic blanchfitre. Emergenccs pcu nombre uscs , courtes, irr~gu 1 iCrcment 
di ssl!minll:es , dll:tachables et laissant une cicntrice c irc ulaire. 

Epais de 90-150-250 urn avec hyphes basales distinctcs, assez hori
zont.ales, r eguli i!: res, x 2-3, 5 um , boucll!es, il paroi mince; s 'y ajou
tent. bien tOt de nombreuses fibres hyalines x I , S-3 um A paroi t r i!s 
epaissie , s'arret.ant. 8. La base de l'hyml!nium. Le contex te peut. accu
muler des araas d e cristaux. Hymenium fait de bas idiol es (e nviron 60 
x I I um) au contenu gras passant A des bas ides l a rges de 11- 13 um 
A 4 gros s t erigmates ; des hyphes dend r ophysoides parfois nombreuses. 

Les t!mergences , 200 x ISO um, sont entiihement constitut!es d'hy
phes boucHles 3 pa r oi mince ou presque , x 2-4 LJm , pa r f ois tcrm i necs 
de maniC r e dendroide; d ~p6ts abondants d e cris taux. 

Spores fusiformes, 18-2 1 x 7- 9-(10) vm , .nu contenu gras, A p.n r oi 
non cyanophile ni a my loide . 
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Ri!colt e examinii:e: ZAIN.E: Mayidi, leg. 11 . Yande r yst, l er fhri er 1910 , 
HOLOTYPE , (in BR). 

Nou s n'avons pas rct r ouvl1 cette espCce en Afrique. t:lle est proche 
d'E. macarangae qui di ffi!rc surtout pa r !'absence d ' hyphes squelet ti 
ques . L 1E. interrupts sensu Boqu ircn est pcut-Ctre E. efibulata 
(voir a ce tte esp~cc). 

5. Epithele m.acarangae Boidin et Lanquetin sp. nov. 
Fig. 4 C 

Jacens , membranacea, ex alba luteola, e parvis tubercul is, spa r sis , 
b r evi bus , concoloribus, !aciliter caducis , cicatrices orl:i.culares r eli
qu enti hus , constans . Super s tratum hypharum horizontalium , x 2,5- 3 tJ m, 
f ibu l a tarum. tunica tenui vel incrassa t a , adsunt hyphae su bhymeniale~ 
ad pcrpendicu l um erectae, d i sti nctac . Emcrgcntiis 50 x 50 um , ex 
hyphis tunica tenu i , superne sacpc dcndroidcis, constant i bus . Basidiis 
30-~5 x 10- 12 um , infcrnc subito angustnti s , ~ gr andi bus s t erigmati s. 
Sporis e llipsoideis, 14-18 x 6 , 5-8,2 um, tun i ca tcnui, haud amyloidea 
neque cyanophila, adip:ibus abundantibus. ln ligna dcmortuo. Holotypus 
LY SJ9S . Ce ntra frique. 

A la rlko lt e , CtalC, poruleux pu i s cont i nu, membraneux , dl!tachable 
pa r fragments, b l anc un peu jaunitre (5 Y 9/J A 8/4), avec. marge nulle 
ou ( ibrilleuse; Cmcrgences iiparses , courtes. 

En hcrb i er, mcmbranuleux mince , dens&lent fendill~. c. r~me (2 , 5 Y 
8 , 5/4) ,orne de petits tubcrculcs peu ser r l!s , court s , concolores; fra
gilcs ct facilement caduques , il s laisscnt une cicatrice ci r c utaire. 

E:n coupe"' ~pais de 75-1 00 um; i l est forme d ' une couche d' hyphes 
ho rizonta l es X 2 , 5- 3 um, bouc lCcs, il paroi mince a un pe u epaissie 
prcnant .1vec 1 '.1i ge 1 ' aspect d'une couche t r Cs dense aux hyphes moins 
distinctes l paroi souvent ~paiss i e (la paroi pcut .:tttc i ndre 0 ,8 um) , 
mais ramifi6e!t et boucl~es. Cettc couche basalc est haute de 2o-50 um. 
Au-dessus se redressent l es hyphes sous- hyml!nialcs di s tinctes, x2-3 litO, 

boucl Ees 3 paroi subm i nce por tant de grosses basidioles serrt!es , tra
pues, la rgemen t clavi formes puis subc y l ind r iques parfois un pe u i!tran
glCes , entre lesquelles l!r.'lergent de nombreu ses hyphes d endroidcs il 
stipe x 2 um . 3 paroi mince. 

Basides 30- 45 x 10- 12 )Jm au somme t. 3 4 forts s t ihigma t es longs de 
10 -1 2 um; l e ur base boucll!e e s t t r i!s fortcmcnt retrecie, parfois avec 
un court sti pe hyphif r ome (podobasidc). 

Les Cme r gences caduques , soot genera l emcnt absentes des coupes ; 
Luges d e 50 um, elles ~mergent nussi d ' cnviron SO um et soot form~es 
d'hyphes A paroi mince x 3-3,5 um, souvcn t terminees en dendrophyses 
complexes: elles peuvent porter des d~pOts c ri stallins. 

Spo r es un peu creme en masse, e l lipsoides de face, el lipsoidcs a 
subcytindriqucs de pr ofit et un peu d ~priml!es sous l'npic ul e . 14-18-
(20) x 6 . 5-8,2 um (i • 16 , 68 ! 1, 50 x 7 , 42! 0 , 42 pour le type); l eur 
paroi e s t mince, non amyloide, ni cyanophi l e, leur contenu riche en 
graisscs . 
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R~coltes: REPUBLIQUE CENTRAFR ICAIN E: LY 5395, t!OLOTYPE, sur branchet
te$ mo r tes, forC e couchant l a savane de Bt!b(! pri!s Boukoko, 
II mai 1945 ; LY 5410, sur HJ.caranga spinosa. (Euphorbiach), 
l.a M.tbok~ . 12 mai 1965; LY 5478, su r br anchette s u spendue, 
Boukoko , 18 mai 1965. 

Cette esp~ce est fo:u::ile l reconnaitre .de la plupart des Epithelc 
dC:crits ici i\ ses 4!:me rgences ~parses , obtuses, fragiles et mime c a 
duquc s laissant une eic.1.trice circulaire, et 1 'on pourrait hE.siter 3 
13 placer dans le genre Epithcle; Tou tefois ses basides et dend r ophy 
ses sont du type habituel dans ce genre. Elle est proche d' ~· interru
P.!! Bres, par ses Emergences et ses spores, mais nc montre aucune 
hyphe squelctt ique dans son contexte. 

Caracceres cu l cu ra'.lx d'E. macarangae 
SPORES. - uninuclUes (LY 5395). 

Dou~e jours ap r Cs lFL dispersion des spores, de tr~s rarcs germina
~ions sont app.lrues. Observees un IDO i s plus tard les 3 germinations 
1solees sont form~es d'hyphes 3 cloisons simp l es, alors qu'il cette me
me date 14 cu lture po l ysperme montrait des hyphes etroites, rl!guli~res, 
x I , 5-3 u , A bouc 1 es constontes. L' esp~ce est done ore sum€ hl!t€rothall e . 

Malheureusement stock\.!es il 4•c, ces c ultures ont pEri ava n t d ' 3voi r 
pu ihre l!tudilies plu s compUtement. 

6. Epithele ma.laiensi s Boidin et Lanquetin sp. nov. 
Fig. 4 B 

Tenuibus maculis, bene l imitati s , maxime adhaerentibus , ex a l bis 
griseis vel p3 ll idc alutaceis forml1t.1, 30-40 \Jm crassn inter emergen 
tias conicas, 200-250 x 35-GO \Jm, quae ex hyphis ske l e ti c is rigidis 
cons t an t. llyphis genetricibus fibulatis; inter bas idia 30-4'5 \.lm longas , 
tetrasporas, ads unt nonnullae hyphae dendroideae. Sporis oblongis e 
fac i e vi s is , 17-21 x 8-10 \Jm , tunica paulum incrassata, h.1ud aruy loi
deis neque cyanophilis. In Palmaceis. Holotypus: LY 8252, Singapour. 

A la r€colte, en clic he& bien del imi t lies , minces , tr~s adhCrentes, 
bl.1nc gridtre (IO YR 8/1} atteignant gr i s a.lutace pile (IO YR 8/2,5) 
au centre, 3. marge brusquement amincie; it est couvert d~s la marge 
d 'Cmergenccs conco1o r es , rCgul ieres. 

Figure lo: 11.- Epithele nikau Cunn.: 1- coupe du basidiocne au nivcau 
d 'une €mergence , e t spores (LY 9 119), in NH40H 60•c-
Congo; 2- spores de 1 'ho1otype ( in K). 
8- Epithele ma1aiensis sp. spores de 1 ' ho1ot ype 
(LY B252) . 
C- Epithele macarangae sp. nov .: spores de 1 'ho1otypc 
(LY 5395) . 
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En he r bier, t res ad hErent, blanc ~ alu t acf! piHI! ( 10 YR 8/3 A 8,5/4). 
En coupe, i1 appa rait t res. mince (30- 40 11 m) entre li!s l!me r gences 

cOn i ques d i! longueur totale de 200- 250 um , l arges de 35-40 \l m A l a 
sortie de 1 ' hyml'!nium, plus larges ll 1 ' en raci nement qu i se fai t su r le 
subst r atum. 

Emer gences consti t uEes d' hyphes sque l e t tiques rigides , x 1, 8- 2 , 5 \Jm 
sensiblement congophil es apri!s traitcmen t ammoniacal a 60°C qui dissout 
un d~pOt plus ou moins cristall i si! qui les cnglue ; il l ' Ccrasemcnt 
quel ques hyphes dendro i dcs s ' cn d i!tac hen t ct l' on voit 3 la base que 
les fib r es sont un peu p l us lar gcs a pa r o i plus Cpaissie et sont 
sinucuses. Ent r e l es t!mergenccs quelques hyphcs gl!nl! r atrices peu dis
tinc l cs, bouclCcs , portent des hyphes sous-hym6.niales a pa r oi submi nce; 
hymCn i um f o rmC de grosses bnsidioles ovoides puis claviformes a s ub
cy l ind r iques , r iches en gouttelet t es r~fr ingentes , et d ' hyphes den
droides g r eles; bas ides fo rtes, longues de 30-45 \.liD brusquement r Ct rC
cies A l a ba se qui es t bouclti:e, porta nt 4 gros stC.rigmates; leu r l.ar
geur a tte i n t 15 ~m a mi -ha uteur. 

Spores oblongues de face , ell i ptique de profil 17-21 x 8-1 0 urn 
(i • 18 , 45 ~ 0 , 80 X 8,82 ~ 0,50), ii paroi t res peu t;paissie (0,3 ii 0 , 5 
um dans KOH 3%) non cyanophi l e , ni amy loid e , a u con t e nu gras. 

Rt;co l tes : SI NCAPOUR: LY 8252 HOLOTYPE, s ur Wlli • Mac Ritchi~J 

r eservoir , 19 aoilt 1977. 
A lcs plus gra ndes spores parmi lcs ~thele a Cmergcnces squclc t tiques 

Ca r actl!! r es cul t ur a ux d ' E. malaiensis 
SPORES. - un inuclUes (LY 825Z) 
POLYSPERHE.-
Cr oissance: extremement rapide (boi:t es couve r t es en une semaine) 
Aspect: marge rEgu l i~re . Mycelium ai!rien, blanc peu d C.v eloppt; dans 
l a par tie jeunc oil il est r C.du it A une grosse pruine d iscont inue puis 
forme un feut r c trCs mince , r C.gulier , s ur lequel soot di s persCes des 
pus tul es coriaces d ' aspec t cC.race pu is r ecouver t es d ' une couche cray
euse formant souvent bourr elet circula i r e quand ellc n ' attcint pas lc 
soneet au cen t re de la pustule. Sou s le c ouv e r c l c , mycl!lium blanc ~ 
aspect rhizoide. Observi!e pa r t r anspa r e nc e , la culture mont r e en out r e 
quelques ligncs blanches pl us de ns es. Lc r evers d es c ul tures es t 
inchang~ . l ' odeur nu ll e. 
Mic r oscop i c: 

Hycl!hum a.l!:rien: hyphcs gr Clcs , x 0,8- 1,2 11m, bouc ll!es_,A paroi mi n
ce , contenu homogCne .. cachant des hyphes , x 1,8- 4, 5 \J, boucHles. 

- partie hyaline coriace , cl!ra.ci!e , des pustules : hyphes r ami f i l! es, 
d en slhnent enchevet r l!es ma i s non soudti:es , x 2 , 5-3 lJDl , bouclti:es , a paroi 
r ll:f ringe n te un peu Epaiss i e mais plus souven t au contenu dense , homo
gene . r e f ringent. 

- partie r ecouvrnnte b l anche: hyphes x 2- 2 , 5 um il paroi s ubm i nce ou 
parfois nettemcnt i!pa i ssic, boucH~es no n soudl!es, mais t r <!s intr iqul!es 
en so r te de puzzle. 

Mycln ium s u bmcr gl! : hyphcs , x 1,5- 5- (6) um, A pa r oi mince , contenu 
homogC!ne et bouc les co ns tantes . Toute f ois que lques hyphes boucl €es il 
paroi ncttemcnt et i r r6gu l iC!rement 6paissie on t l!tl! rencont rl!es. 
Les lig:nes blanc hes s' en f onc;ant dans la gHose son t constitui!es 
d 'hyphes , x 2-2,5 um , crj!,s i nt riqu€es e n sorte de puzz l e. 

Bouc l es: constantes . 
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Cyto l ogie: hyphes aux articles binuclUs. 
Oxydases: ac. gall ique: +++ , 0 gai:acol : ++++ , 0 

p. - crt!sol: -. p r ikipitC blanc tyrosine: - , 0 
CODE: 2a - Jc - (I I ) - 32 - 36 - 38- 41 - 51+- 64. 
Rcmacquc. Ccttc culture de croissance C!lc;trCmcmcnt rapidc e st caraccC
ri sCe par la formation de pustules cCracCcs. 

7. Epithele nikau G.H. Cunn.~Trans. Roy. Soc. New Zeal. 
83' 629, 19S6. 

Fig. 4 A 

A La r~colte, en petites taches sll: parCes puis largement confluent , 
cres Cta l e , blanc grisitre (10 YR 7,7$/ 1) A bordure blanche fEtroite; 
emergences nombreuses, concolores. 

En herbicr , adhtircnt, blanc plus ou mains cri!mc (5 Y 8 , 5/.3) couvert 
de petits aiguillons concol o r es nombreux jusqu ' ]l la marge qui est trCs 
t!troitc, attiSnuCe , blanchiitre. 

En coupe , l!pais de 30-50-80 urn hors des l!mergences qui mesurent 180-
230 x 12-25 ~,~met dl!passenc l ' hyml!nium de 70-100-190 u rn . Ces l!mer ge nccs 
soot cOniques dans leur partie iofl!rieure puis subcylindriques et soot 
form~es d'hyphes rigides A pa r oi l!paissie , x 1,8-2,2um, un peu r ~t rl!
cies au sommet_.assez congophiles, en faisceau regulier, le plus sou
vent enrobees d'une subs tance hyaline r l!f ringeote , cassante, non bire
fringence qui eng lue les hyphes externes du faisceau. A La base 1 1 emer
gence atteint le s ubstratum en s ' Uargi ssant ; elle est a l ors formee 
d 1 hyphes f ibro i'des congophi l es mais sinueuses ramifi~cs rappelant pa.r 
fo is des binding-hyphae (cf. Corner 1953}. 

La base est formGc su r 15- 18 urn d'hyphes gC:nGratriccs horizontalcs, 
x 1,8- 2 11m , r l!gulii!rcs, il paroi mince, bouclCcs, auxquellcs sc mClcnt 
hors des Cmergcnces de rares ClCmcnts squelettiques, qui se multiplicot 
aux abords de celles- c i avant de s ' emmele r entre elles pour former 
leur base. 

HymCnium haut de 20-35 um, forme de bas idioles et basides ri c he s e n 
huiles ; les basides ou podobasides larges, ll!gt! r ement etrangll!es aux 
2/3 supl! rieurs,mesurent 18-2 7 x 6-8 um au sommet , et sont. plus larges 
au 1/3 infl!rieur (x 7, 5-9 , 5 lJ m}. Elles portent 4 forts sterigmat.es 
souvent arqul!s. Que lques hyphes simp l es ou faiblement. dendroides emer
gen t entre les basid ioles riches en gouttes grasses. 

Spores ellipsoi:des de face , fusifo r mes de profit , 10-14 x 4,5-6 u m 

!ui:r~!c m~~~: ~~~r~:~!~~~ei :i 1 ~~~~o~h~~~O :u 5~~~t~n~J~t~~~;• 8:x;:pi-
12,43 ~ 0,70 x 5 , 01 ~ 0,27 pour 9119 

~: CASON: LY 8004 , s ur Ancistrophyllum secund iflorum , 
La Monda h 1 30 mai 1976; LY 9119, s ur Ercmospatha mac r ocarpa, 
id 0

, 20 janvier 1978, leg. G. Gilles 1406. 
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Caract~ re s cul tu raux d ' E . nikau 
SPORES.- (LY 8004) un inucHl!es 
CERMINAT LONS.- Apparues qua tre j ours ap r i!s l a di spe r sion des spores 
LY 9 11 9, el les one pe r mis 25 i.solemen t s. 
MONOSPERMES. - A sep t jours , l es c ultures montren t un e majori tl! d ' hy 
phcs 11. clo i sons s imples , ma i s auss i de r a r es pe ti ceshyphes bouc l Ccs. 
A u n 100 i s l a mo i t i C des cu l cu res son t t.o t a l emen t bouc l ~es e t A 2 
mois , toutes les Cl! l turcs soo t binuc l et:es , ~bouc l es CQns t a ntes . 
L' es pil:ce est done p r €sumCe homothalle. 
POLYSPERHE.- (LY 8004 , LY 9 119) 
Cr o i ssance : r apide (boites couver t es en t rois scma i nes) 
Aspec t : La marge es t r~gu t iar e . HycHium ah icn blanc pur , app l ique, 
peu abondant, ne cachan t pas t o t alemcnt lc mil i eu. Plus dense, f eu t rC 
r ugu l eux vers la boutu r e , il est pa. rt.ou t ail l cur s un peu rayonnant 
(LY 91 19) A n e t teme n t ra yonnant chez LY 8004 oil il forme d ' l!:tr oi t es 
f i brilles d isposl!:es tds rl!gu l i i!r eme n t e t da ns la partie j e une des 
cu ltu r es , ces f i b r illes , serr l!es , parallC l es , grimpent c entre le bar d 
d es boites pour s ' ~ t aler e ns u ite sous le couverc l e. Le r eve r s des 
cultures est inc hang~ , l eu r odeur nu l le.. 
Hie r oscopie : 

Mycelium ai! r ien : hyphes , X 1-2,5-(4 , 5) \Jm, r egu l iCrcs , J paro i min
ce , boucles constantes. Les hyphes grCles , x 1- 1, 2 u o n t souvcnt d es 
bouc l es un peu fo r tes . Dans l e mycelium j cu ne, quelques hyphes son t 
inc r ust.C:es ; dans le mycC:l iurJ iigC: les dCpi3 t s de c ristaux birefringents 
son t p l us importa nts. 

Myc€ l ium submerg€ : hyphes bouc l €es , les unes cr a.s g r Cles, x 1- 1,2 um 
t r i!s r l!:gu l ii!res, les aut r es p l us larges, il.' r l!gulii! r es , x 2 , 5-4 - 6 um, 11 
paro i mince, a cont enu hl!: t. Er ogi!ne. Cell es-c i su r tout nombreuses 1l fa i
ble profondeur mont r ent que l ques r enfl eme nts atte i gna n t 10 l UD. On peut 
auss i obse r ve r d e r a res hyphes a paro i, x 0, 7 urn, ega l emen t bouc l l!:es. 

Bouc l es : cons t an t es 
Cyto l ogic: hyphes a ux ar ticles regulii!rement binuclHs , bouclEs . 
Oxydases: ac. ga ll ique : +++++, 0 ga i'acol: +-+ -+ -+ + , 0 

p .- cresol : -. fort p r ec ipice b l anc t yrosine: -. t r li 
CODE: 2a - 3c - 32 - 36 - 38- 43 - 54 - 57 - 61 5 mm 

8. EtHthele ova l ispora Bo i d i n ct. Lanquetin sp . nov . 
Fig. 5 

Jacens, membranacea , alba, ma r g ine pau lum su b len t e fibri llosa, acu 
bus exilibus h irta , 100-400 um c r assa . Emergen t iis 150- 280 x 30- 35 urn, 
ex hyph i s t unica i nc rassata , rig i dis, t e nui strata hy pharom fi bulata
r um , t unica tenui ci r cumdat i s const:l;n t ibus. Trama ex hyphis genct r ici 
bus fibula t i s. Basid ii s 45- 55 x 10- 13 urn, 4 g r and i bus sterigmatis. 
Spori s ovati s , 13 , 5- 17 , 5 x 8,5- 11 1.1m, tu n ica haud amyloidea neque 
cyanophila. In Palllklceis. Holo t ypus LY 7928 . Gabon. 

A la r okol t e, itaU , membr aneux mais ad he r e nt, l marge un peu fibril 
l euse radiEe sous l a Lou pe, h i sp ide pa r des aigu i llons nombreux , longs 
c t. cff il Cs, blanc. 
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Figure 5 : Epithe le ovalispora s p.nov.: coupe montrant l a base d ' 

une emergence, et spor es (holotype LY 7928) . 
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En h~! rb ie r, il a l e mC:me aspect ma i s il est tein te d e cr~me (ve r s 
2,5 Y 9/3) sauf 3 la lll3r ge blanche et sans ~mergence sur 0 , 5 11m1 

env iron. 
En coupe, ~pais d e 100-140 \.Ill d on t l es 30- 40 ~ i nHri.eurs ferment 

une c ouc he d ' hyphes basa l es horizontales: ce son t de~ g~n l! rat r ic es ll 
paroi mince ou s ubmince, boucl.S:es, x 2-3-() , tl) vm . Au so~m~et de la cou
chc infericwre na i ssent d ' une par t les €roP.r gences, d' au tre part les 
hyphcs sous - hyml!nialcs a ssc. z 15c hes , x 2,5- 5 \.lm bouc Lees . 

Les l!mer gences soot cOniqucs , longues de 150-2 30- 280 um , l!t roites , 
el l es d ebordent d e 70- 160-(230) um et so n t l a r gcs de 30-35 um 11 l a 
sort ie de l 'hyml!nium; el l es son t constitu~es d 'hyphcs, x 2 urn environ, 
d 1aspect fibreux, congophiles et assez dextrinoi:des et cyanophilcs , 11 
pa r oi assez ~pa issie , se rr~es parall~lement en fai sceau d a ns la par
ti e ~mergence; ~ l a surface d es ~mergences ont peut voir une Dl i nce 
coucl-e d 'hyphes gCnErat r i ces bouc 14!: es . 

Basidio l es largemen t claviformes, l arges de 10-14 \.liD, riches en 
tatile . Certaines ( en arret de vegeta tion?} ont une paro i epa i ssie. 
En t re lcs basidi'J l cs i!mergent d es hyphes dend r o ides gdles , X 2 um 
environ. Ba'Oides larges, 45- 55 x 10-13 um au somme t, plus l arges plus 
ba s (x llo- 15 um}, il 4 forts stt! r igro.ati!S 15-16 x .3, 5- 4 um. 

Spor es ovo ides de face , au co n tcnu g r as , 13, 5- 17, 5 x 8 , 5- 11 um 
(X • 15 , 05 ! 1,12 x 9 ,70 ± 0,65) 1l paro i non a.myloi:de , ni cyano phile; 
en ma sse , I a spor~e est tein tCe d 'orange brun5trc. 

Rllcoltes: GABON: LY 7928 IIOLOTYPE, sur Ancist r ophyllum sec~ndiflorum, 
r ive gauche de l 'Ivindo , 1-'.akokou , le 24 mai 1976. 
Ca r actllrise pa r des llme r gences l ongues et cOniques , inse r ees 

a~ dans le champ ignon et aux hyphes congophi l es et cyano
phl. les, ct sutout, p3r scs s pores . 

9. Epithel e sp. LY 5697 d 'Ar gcntine 
Fig. 6 A 

En hcrbier , membr3neux, blanc creme , detachable , comme pose sur un 
s ubiculum arant!cux tachement feut r C formant une et r oitc marge am i nc i c 
blanche ; couvert sous la loupc d ' aigu i l l ons grCl cs , nombrcux. 

En coupe (;pais de 200-300 um avec couche inf(;rieu r e Uche tr~s 

dCvelopplle suppo r tant un hymenium dense, epa i s de 50 um envi r on. 
Eme r gences 70-120 x 30-50 um, formCes d ' hyphes x 2-3 um boucUes, A 

pa r oi mince ou un peu Cpaissie pa r fois ram i fli6es, sou vent termin6es 
en euEment s d end r oides; da ns l' axe d e ces ~mergences on peut voir quel
ques hyphes 11 pa r oi Cpaisse , certa ines sont des hyphes bouc l ~es su r 
leu r pa r cours , d'autres peu nombreuses sont des extrEmit~s fibrotde s. 
Ces Cme r gences por t en t des d CpOts de cristaux. 

La couche infCrieure est formee d'hyphes tri!s distinc t es , l es g~nera 
tr ices boucU!es, larges de 2-5 IJm , ~ paro i mince ou u n peu Cpa i ssie , 
mais fac ilcmcnt collapsec.s, hyphes squ e l ettiques dguliCrc.s , x 3- 3 , 5 um 
A lumen s ubnul. 

Basid es clavifor mes puis s ubcyl i ndriques , 28- 37 x 6-7 lJm , A 4 gr os 

st~;~~==t=~ iipsoides , I0 -1 2 x 5- 6 , S um, ~vee apicule br~l lant, 1'1 patoi 
mince ou faiblement 6paiss ic , non aroylo1.de , n1. cyanoph1.le. 
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Figure 6: A- Epf t hclc sp . 5697 d'Ar gentine:basidc,spor s vues sur l c 
bas i diomc c.c hyphes du contcxtc(Congo armtonlacal ), 

B- Pteridomyces ~ sp.nov. : sormnct d ' unc emergence , 
spores(ho l otype LV 9334)et basi.des ; a - a r throsporcs en cu l ture . 

C- Yesiculomyccs ep i the loides : su1 focyst idcs et sorle 
d ' arlhrospores en culture (LY 9677 ,paratypc) . 
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~ ARGEtrrlNt:, sur bois sec , El SQberbio , Mis iones , 28 avril 
1966, leg. C. E. Gomez . 

Cette espi!ce a ~te s ignal~ ic i car elle d i(Urc as.sez ncttcmcnt 
des. ~:;hele di!crit s ci -dcssus. Son contexte Uich(! 11vcc hyphc.s squc l ct
t iqucs domina nces , ses &ncrgcnccs pourvues , au cant ra ire ,de quelques 
hyphes s quelettiques enrob~es d 'hyphes bouc l i!es qui ne semblent pas 
s ' e nraciner profondEmen t, en font une espi!ce margina t e b i en typtle; 
elle mCriterait d ' etre dEcrite , mais a pu L' Ctrc dans un autre genre 
(!\ydnum_peuc ... ecre) par d'ancicns auteurs latino- aml!rica ins . . . ce qu i 
nt!:cessiterait un e division de nombreux t ypes difficilcmcnt localisab l cs. 

II - Genre ~tcridoll)yccs Jiili ch 1919 emend. 

Champignons ~ta16.s, 11 IMrge ad hl! r en te, orn~s d'~mergences stEriles 
granuli forml!:s ou odontioides n~es soit en surface , soit plus ou moins 
p rofond~ment; contexte et Emergences monom i tiques ou dimitiques . Den
dro physes ou hyphes dendroides. Basides claviformes petites 15-20-{30) 
x t.-5 vm, ll (2)-4 stErigmates. Spores petites (mo i ns de 9 \l rD dl!: lon
gueur), 1 paroi mince , ni a my loide, ni cyanophil e. 

10. !teridoa:.yces lacteus Boidin, Lanquetin et GlU es sp . nov. 
Fig. 6 B 

Orbicu laris, dcindc confluens , late exp.:ansus , adhaerens, c c r e taceo 
albus ·te l pallidissimc cremeus, 40-1 00 um crassus. Emergentiis cylin
dratis , brevibus , 50- 75 x 20 um eminentibus. Trama monomitica, fibu
lata. Bnsidi is 22-30 x 5 urn , (3)-4 s t erigma tis exilibu s 7-8 urn l on8 i s, 
no nnul i s hyphi s dendroideis in termixtis. Sporis ellipsoideis , 6-8 x 
J-4 urn, tunica tenui, ha ud amyloidea neque cyanophila. In ligno. 
Holotypus LY 9334. Gabon. 

A. la recolte, orbiculaire puis conf luent,b l anc de craie ou il peine 
jaunitre (2 ,5 'i 8/0,5) avec marge amincie . 

Emergences cour t es,cy l indriques.larges de 15- 20 \.lm. 
En herbier, largement Etate, mince tres adhi!rent, blanc 3 c ri!me tr~s 

pile, il marge nc tte , amincie sur 0,2-0, 4 lllll 1 blanche . Erne r gences petites , 
visibles s ous la loupc comml!: de minuscules aiguil l ons concolores reguli i!-
r cmcnt r~part is sauf vcrs l a marge. 

En coupe, ~pais de 40-100 t•m avec €merge nces attcignant 100 urn de 
longueur totale , dl!bot"dant de 50-75 x 12-20 \lm. Monomitique: unc 
couchc basale haute de 10-20-(JO) Um est formfe d'hyphes horizontales 
3 p:noi mince ou s ubmince, rl;gutieres , boucli!es , x 2,5-3,8 urn; se 
d r essent ensuite un sous-hyrn~niwa fait d'hyphes semblables plus rami
fi~es et un hymi!nium fait de ba>idiolcs clavi formes l!t roites et de 
petites basides 22-JO x 5 ucn , 3 3-(4) st~rigmates longs de 7-8 um. 
Entre les basidioles peuvent Cmerger des hyphes dendrophysoi'des . Les 
emergences sont f<lites d 'hyphes 11 paroi mince , ou a peine i!paissie 
dans la partie irmne r se , un peu sinueuses, bouclees, x 2-J urn. 
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Spores el l ipso i des inl!ga l ement attenuees (de profit) ver s l' a pic ule, 
6-8 x 3-G vr:a • .l paroi non amy l o idc. (X • 7,0 1 x 3,22 pour le type J 

7 , 25 x 3 , 60 pour LY 9338). 

RCcoltcs : GABON : LY 9334, HOLOTYPE, s ur bois mort tomb 6 de dicoty 
lCdone , fourr ~ l it t o ral A 14 km au N. de Libbreville, 
S mai 1979, l eg. G. Gilles I S74 ; LY 9338, ibid. , l eg. 
C. Gilles 1576 . 

Carac t~ res c ulturaux de Pt eridomyces lact eus 
SPORES.- uninuclH.e s (LY 9334 , HOLOTYPE) 
GERMINATIONS.- (LY 9334 e t 9338). Elles apparaissen t 3 ou 4 j our s 
apres la disper s i o n, 30 isolements 9334 et 8 de LY 9338 ont 6 t E 
effec tues~ 
MONOSPERMES.- lls sont f o rmh d ' hyphes aux articles uninucl Ch , sans 
boucles. L'apparicment des mono s permes 9334 n'a pas permis d e d6finir 
l t!: t ype dP. thallic avec certitude . Il se dlizagc. unc. tcndance t~tra
pola irc.. Les monospermes LY 9334 sont total ement intercompa tibles 
avec les monospe r mes 'LY 9338 . 
POLYSPERME . - LY 9334. 
Cr o i s sanc e: tri! s r apide (boi t es couvertes en d e ux scmaines) 
Aspec t: Ul marze e s t tri! s regulii!re . A 6 seiiiB.ines, s u r un milieu 
irr~guli~rement tcintG de bai (2 , 5 YR 4/6) ou de ch8ta in (2 ,5 YR 3/4) , 
on observe un mycl!lium s ub f e ut ri! , velout~ , blanc A c r~me ros6 (5 YR 
8/3) de. dens i t ~ v a r iab l e , beaucoup plus faib l e sur l es zones de 
mi li eu brun r ougeit r e qu 'il ne cache pas t o t alemen t . Dans d 'autres 
c ultures , o n observe deux par ties trC s contras t i!cs : une grand e plage 
de myci! l ium subfeutr ~ b l anc su r mi l ieu non t cinte e t une grande zone, 
eng l obant la boutu r e, oU le milieu br u n i est rc.couvcr t d ' un mycElium 
alutace ( 10 YR 8/4 A 8 YR 7/6) . Le reve r s des cultures est te intl! de 
brun r ou x par plages , 1 1odeur es t nulle. 
Mi c roscopic: 

MycClium ai! rien: dans les part ies blanc hes , il f o rme une peau cons ti 
tuCe de nombreuses hyphes s uperficielles tr~ s griHes (qui sont en f ai t 
des hyphes col laps Ccs) c achant des hyphes x 2-4 ~m . r Cgul i Cr cs , 3 
pa roi mince e t boucles co ns tantes. Da ns l es jeunes cul tures , cer ta ins 
r ameaux se dharticulcnt en a rthrospo r es (ef. fig. 6 B a}. 
Dans les pa r ti es te int l!cs , lc myciHium superfieiel color € est f o rml! 
d ' hyphes boucUes , parfois x 1-1, 5 ~m mais jus qu 1 A 8-9 IJ m. Certaines , 
x 1,8-4 11m, ont une paroi 6p3.issic co~m~e rig ide , t r~s r (;f ringente , jau
ne orange, e ll es po r tent des gou t.tes r Csinoides de meme couleur ou 
sont re mp l ies de ce t te substance. Ellc s pcuve nt. former des ama.s denses 
b run dor l! sou!i l e microscope . Apr~ s trois mo i s , l es zones teint f'es 
montrent sous une mince couc he d ' hyphes nf f aiss e cs , u ne c roUte coriace, 
i mposs ible 3 d i lac~rer; e lle se casse montr.nnt s ur lf!s bords des 
hyphcs irrC.gulii!res , trh intri quees, A pa roi l!paisse , r Cfringen t e 
e t au contenu j 3.une dodL 

Hyc~lium submerg~ : h yphes , x 2- 5- (8) ~m, souvent l a r ges, r~gulii!re s 

ou par f ois irrCguli~ res (difformes , r e nfUes ), il paroi mince e t boucles 
co ns t antes. Loca lement des masses compae tcs sont fo r mees d'hyphes 
bouc l E.es , serrf'es, intriqu~es_~x 3 um e nviron, hyalines A brun do r l! , 
l paroi Cpa isse A tr h ~paisse plu s ou moins gHifih. 

Bouc l es : constantes. 
Cytologic: hyphe s aux articles binucll!Cs et boucles . 
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Oxydases: ac. ga l l ique : +++++ , 0 gaiacol: ++++ , 0 
p. - c r isol: -, prl!c ipitl! blanc tyrosine: -, 5 mm 

CODE: 2a - Jc - 35 - 3 7 - 39 - 42 - 54 - 58 - 6 1 
Rc~rquc. Cette cul ture es t carac t i risee par scs plagcs brun- rou 
geatres, la fo rma t ion d ' ar throspo r es , et la presence d ' amas denses 
en mycU ium submerge. 

I I - Pteridomyces roseo lus Boidi n ct Lanqucti n s p. nov. 
1-"i g . 7 

Erumpcns, jacens, subcer aceus firmus, e roseo g riseus , pcrmult is 
cmcrce n tiis gracillimis coopertus, 35- 50 um crassus. Emc r gentiis 
50- 65 x 15-20 lHII transg r edientibus, in media ex hyphis tunica incras
s1lt.1 e t extus e x hyphis fibulatis, tun i ca parum incrassata constanti 
bus. liyphi s basalibus subhymenialibusque fibulati s, t unica tenui. 
Sasidiis 18-20 x 3,8-5 um. Spori.s subcyl indratis , 5-6 x 2- 2, 5 ~m . 

tunica baud amyloidea neque cyanoph ila. In l i gno. Holotypus 5377. 
Centra friqu e. 

A la r eco lte, Crompant , Etal t! , mince , subclS rac~ fe r me , gr is r osE 
(5 YR 6/2 , 6/3) couvert sous une for t e loupe de multiples Cmergences 
grUes , hya l ines. 

En herbi e r, aridc , beige pale (vers 10 YR 7,5/2) 3 Cmergences piles , 
serrees , g r Cl es , 3 peine visib l es sous la loupe. 

En coupe, Cpais de 35-50 um entre les Cme r gences posit!es s u r l e sup
port et mesu ran t dans l eur t.o t ali t C 90- 100 ~~~~ de longueur; elles emer
gent done de 50- 65 um; leur forme es t. un peu c6nique, leu r largeur est 
de 15- 30 tsm au niveau des basides. 

Lcs ~:!mergences sont so l ides , fo r mCes d ' hyphes cohtirent cs trl! s dif
Ci c iles h licarte r; elles sont f ormCes en s ur fac e d'hy phes x 2 \Jm, 
bouclCcs , parfois r amifihs , 3 pa r oi un peu Cpaissie; les hyphes 
plus pro fondes ont une pa r o i plus Cpa i sse ct nacrCe. AprC!s traitement 
ammo niacal 3 6o•c les hyphes des i!mergences apparaisse n t tr!s sinueu
ses A hbase, l arges de 1, 5- 2 vm , J. paroi trC! s ~paissie (gonflCe?), 
tr~s congophile et il l umen indis cernab l e ; s i on les place da ns le 
bleu apri!s ce traitemen t ammoniacal il c haud, l e lumen bleut e n ' est net 
que s u r les hyphes de surface, lcs autres en sembl ent dCpourvues . 

Entre les !!mergences on voit dl!: s hyphl!:s grCles x 1, 5- 2 vc , ser r ees , 
plus ou mai ns asccndantcs , h paroi mince ou un peu Cpaissic , bouclCes, 
forman t une couchc basalc l oca l erocnt bourrfEe d 'amas de c ri staux , c.t 
un c. zone hyml!niale constitu~e de petites bas id ioles claviformes bou
cllies e t de que l ques hyphes ~mergentes non dendroldcs. 

Basides 18-20 x 3 , 8-5 um 1 4 stCrigmates . 
Spores subcylindriques , 5-6 , 2 x 2-2 , 5 um 3 paroi minCI!:t non .:a.myloide, 

ni cyanophile. 

R~col t e : REPUBLIQUE CENTRAFRICAINE : LY 5377, HOLOTYPE sur bois mort , 
- -- La MabokC, 10 mai 1965. 

ll est d i fficile ici de. sc prononcer su r La nature squelettique ou 
non des hyphes des !!mergences. Apr~s t r aitement ammoniaca l l 6o•c lcs 
hyphes co nr,op hi les et. il par oi tr~ s Cpaissie, qu i consti tuent !'essen
tiel des Croc.rgences , rappellent les hyphes "squel e t tiqucs" caractCris
tiqucs dl!:s &ner gences de Skelctohydnum. Une observatio n dircctc 3 
f r oid montre c lairement que l a sur face des t!mc r gcnccs es t constituCe 
d 'hyphcs g~nfE ra trices bouc l Ces parfois ramifi i!es mais 1 ' intl!ricur 



Figure 7 : Ptc r ldomyces ~ sp . nov . : co upe do basid i ome , 

a vec dC t ai l d 'une pa r t i e d'unc emergence (Amnoniaq uc 

60° C puis Ble u Caton) ; spores (holo t ypc LY 5377 ) . 

est a l o r s forme d ' hyphcs t d.s r~f r ingentes , sol i dcmcn t acco l Ccs , que 
l ' on ne peut d i s j o i ndr c ct d i stingucr ind ividu e l lemcn t sur d ' assez 
longs pa r cou rs . B3s i dcs ct spaces sent du t ype Pte ridomyces . 
On aura it do ne ici un Pter idomyccs .!1: Cmer genccs con s ti tu~es d ' h yphe s 
sque l cttiqucs ou au moins 3 nct t c te ndance squclc ttique. Nous 
l 'avons r e t cnu ici , b i en qu f! nous ne disposions que d ' un e scu l e 
r iko l tc , parcc qu' i l pose lc probH~me d e 1 ' u t i l isat i on du "mitisme" 
dans la def ini tion des genres Cpi theloides . 

489 
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12. "Pteddomyces" s p . 8270 de Singapour 

Cette r ecolte de Singapour n ' est cit~e ici que pnrce qu'elle pose 
elle auss.i le probl i!me du mitisme c hez le s Pteridomyces. N'ayant pas 
sporule apri!s La r l!co.l t e, nous ne VQu l ons en faire une r ecolte type. 

En herbier, ecaU, tri!s adh6rent, mince, beige sa l e (IO YR 7/2 , 5) 
a marge amincie s ur un ou deux millimCtres , grisiit rc (vers 5 YR 7/1) , 
couve r t so us une forte I oupe de petites 6mergcnccs concolorcs ou il 
somme t bruni, serr~es , 6parses ou a l ign!Ses . 

En coupe , l!pais de 70- 170 llm entre les !Smergences, il est constitut! 
d'hyphes serr l!es, peu distinctes, l\ paroi souvent: l!paiss ie , bouc:ll!es, 
qui porten t des basidioles c l av iformes petites et d es basides d'envi
ron 14 x 4 ,5 1.1 m, 1 4 stl!rigmates longs de 4 A 5 \,1 m. 

Les ~mergences , tri!s nombi-euses, d~bordent de 50-70 x 15-30 1.1 m; 
e ll es sene ancrees profond~ment et constituees d 'hyphes squelettiques 
congo phi l es raides, x 1,5-3 \JED , ~ lumen ecroit; ces ~mergences sont 
recouverte s de dEpOts c rista l l ins . 

Spo r es (vues en petit nombre) oblongues , 3 , 5- 4 x 2,5-2,8 \JED , non amy
loides , ni cyanophi les . 

Rl!coltes : SINC,\POUR: LY 8270, su r bo is, Hac Ritchie Reservoir , 19 aoUt 
--- 1977. 

Cette r €col t e rappelle beaucoup paT son aspect P. Toseolus. 
Par ses basides et ses spores it 11ppar tiendra it au genre Pteridomyces 

ma i s ses €mer ge nces sent co nstitul!es d'hyphes squelettiques tout 3 
fait t yp i ques cotl'lme chez les meilleur s Skeletohydnum. 

13. Pteridomyces sphaer icosporus Boidin, Lanquetin et Gilles sp . nov. 
Fi g. 8 

Jacen5 , e griseolo a l bus , dein alu taceus , l entu s, spongiosus, emer
gentiis albidis hir tus. 150-1 80 1.1m crassus inter emergentias, quae 
60- 90 x 20- 30 1.1m transgrediuntur. Strate inferioTe laxo , ex hyphis 
fibulatis tun ica c ra ssa sicut. in emerg:entiisconstante. Basidiis 18-20 
x t. um. Sporis subgl obosis , 4 , 5-5,6 x 3 , 8- 4 ,8 1.1m 1 tunica paulum crassa , 
baud cyanophilis nequc nmy l o idc i s. In ligno . Holotypus LY 7377. 
COte d 'lvoi r e . 

A l' €t a t frai s , largement l!taU, blanc grisiit re (10 YR 8/1) mais 
devenant pile alutac€ {10 YR 8/3,5) d l!s qu'il s~che; coriace_. spongieux , 
tr~s h€riss€ d ' €mer gences blanchiitres; maTge concoloTe , abrupte ou 
amincie. 

En herbier, e cal€ , a dhe rent , alutace ( 10 YR 8 / 4 A 7,8/4) finement 
granuleux sous la Loupe oU il appa r a it a ran€eux dense plu s poruleux, 
enfin continu avec €me r gence s subcylindriques un peu plus piiles 
apparaissant d~s la marge irr~guli~rement group€es . parfois juxtapos~es 
ou conn~es par trois ou quaere. 
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Figure 8: Pte r idomyces sphaer i 

cospor us sp . nov.: coupe 

du basidlome et spores 

(holotype LY 7377) , 
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En coupe , ~pa i s d e 150- 180 um, sous l es &ergences qui mesure n t 
60-90 x 20-30-( 40) ~ m ; i l es. t nettemen t constitue de deux parties : 
une couche in fC rieure l iche, haute d e 100-120 lim , formCe d ' hyphes en 
t ou s sens et d 'un hymenium dens.e epa is de 60 l'm e nviron. La couche 
inft!;rieurc est f aitc d 'hyphes t r es di s tinctes , n!guliCr es , bouclees , 
a parni t r C!> Cpaisse , hyaline, l a rges de 2- 4 ~ m, r amifilaes. Leur paroi 
reste net t ement ~ pai ss ie apr~s l es premi~res ramifi cat ions qu i ferment 
le sous-hymCn ium. Sous-hymCnium aux articles beaucoup plus courts, 
il paro i mince ou un peu Cpa i ssie , aux boucles e troites . 

Bas id es s ubcylindriques , 18-20 x 4 um, il 4 s t tE rigmat e s de 2-2 , 5 um 
d(' l ongueur. Tr~s souvent l es e lihnents hymCniens , ho r s vege tation , 
contiennent des hyphes il 1' i ntCrieur, a paroi mi nce , souvent rata
tinees . 

Emergences constituees par des fai s ceaux d'hyphes x 4 um envi r o n, 
il paroi hyal ine td!s epa i ss ie ( I il 1, 5 um), nees souvcnt trCs bas, 
boucllics sur leur parcours , souvent s inu cuscs ou Ctrang l Ccs ct plus 
ou mo ins monilifo rmC!. s , piqu C!. t l!cs de c r istaux s ur lcs 30 um tC!.hninaux . 

Spores subsphl! riques il un peu ovoi:des, 4,5-5,5 x 3,8- 4,8 ~m . 
(X • 4 , 98 ±. 0,33 x 4 , 20 ! 0,25) A paroi un peu l!:paisse, no n amylolde , 
ni cyanophi le , contenant un g l obu l e g r as . 

RCcolte : COTE D' I \'OI RE , LY 7377, IIOLOTYPE sur bo i s , en fo r h du TCkC , 
--- 7 juille t 1974 , l eg . C. Gi lles 248 . 

Facile a r ec onnaitre a ses spores et il s a s truc ture, ce qui en fait 
un membre assez marg inal du gen r e Pt eridomyces . 

lii - Un champ i gnon Cpithclotde il spores a myloldes 

I l nous rc stc il dCc rirc un cham pignon malgachc qui n'cntrc pa s dans 
l cs genres Ctud i Cs c i -dcssus. Il possl!de, €me r gences miscs il p;:art, l cs 
c.a r.:~ctl! r es du genre Glococys tidic llum Donk . 

Cc genre Cta i t cer tes connodc mais hl!t.Croe.l!ne commc l ' ont signalC 
divers auteurs te l Boid i n (1966) da ns un t ab l ea u hypoth!!t ique (pl. II) 
des r elations des esp~ces de ce genre avec dive rses f amilles . Depuis, 
des coupures success i ves ont Et E propos ~e s : genr es Scy tinos tromella 
Parmasto (1 968), Ves i culomyces Hags trOm ( 1977) , Megalocys tidium J iilic h 
( 1978), Confor tict.um Hal l enberg ( 1980), Boidinia Sta lper s e t I!Jo r tstam 
( 1982). 11 sembl e que l e genr e Megalocys~omprenne les e s p!ces 
A spores l i sses - ce qui n'est pas di t dans la diagnos e originate, qui 
ne signa l e aucun caracti: r e distinctif par rapport a Gl oeocystidiellu!'ll 
po r osum type du gen r e demembri! , ma i s qui a, lui, des s pores orni!es. 
En effet le t y pe de ce nouvea u genre, M. l eucoxanthum e t les deux 
autres es pCces transferees par Jii l ich , H. lac t escens et luridum, ont 
des spores l i sses. Mai s c ' es t auss i l e cas du genre Vc s iC'UlOQiYCes 
Hags t rOm proposti an ti!r i curcmcnt . Son au t eur lc caractCri se avant tout 
par scs gloeocystides sulfoaldt;hydc neg.lti vcs. v. c itrinus possCdc 
e n fait des gloeocyst ides tr~s prCcoc e ment vides dans le ca r popho r e, 
mais qui, en culture, ont un contenu sulfo-pos itif (Boidin 1958 p. 109) . 
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L' absence de boucles , autre c.:uacti! r e propos e comme disti nctif se re
trouve chez G. lactescens (u n Hega l ocystidi.911!. pour JUlich) e t .£: 
humilc. Nous ne VO)'Ona done nucunl:!; raison pour ne pas synonyoi ser 
Mega-ioc:tsti~i uD? 3 ~.!omrces. ant.6r icur d'unc anni!e. 

Ge nre Vesiculomyce~> HagstrOm (Bo t . Nat . .!.!Q: 53, 1977) emend. 
Ce genr e est r Cscrvti a ux. Gl oeocystidiellum monomitiqucs 11 spores 

amyloides lisses, pourvus de g l ococys tides ~ntrant le plus souvent 
un con tenu riche , pouvant r6agir aux s ul fo-ald~hydes , contenu qui 
parfois cepend a nt dispa rate prlkoccmcnt dans le basidiome . Les hyphcs 
sont avec ou sans boucles . Cont raircment au genre Conferticium 
Hallcnbcrg , ici les hyphes ne sont pas cyanophiles et l es bast.de s ne 
r cpoussent pas 3 l' intericur d e bas ides ~nciennes (r'p~tobas ides). 

Lc t ype es t Ves i cu lomyces cit r inus (Pe r s. ) Hags t rOm. 
Aut rcs cspt!ccs: Vesiculomyces Chel1donium (Pat. Bu ll. Soc. Mycol . 
f ra nce , 16 : 180, 1900 , u t Corticium) Boidin et Lanq. nov. comb., 
V. humilTS (Boidin, Cah . MabokC, ~: 9, 1966 , ut Glococyst idiellum) 
nov. comb.; V. l cucoxanthus (Br es. Fung i Trid. 2: 57, 1898 , ut 
Corticium) nov. comb.; V. lactescens (Berk. ap.-Smith Engl. Fl. 5 , 2 : 
169 , 1836, ut Tht:! l c phora ) no v . comb.; v. l uridus (Brcs. Fungi f ri'd. 
2: 59, 1898 , ut Cort i c ium) nov . comb .; V. sulcntus (Rchill et Bakshi , 
Tndian For. Bull . 242: 15, 1965 , ut Cort1c1um) nov. comb. 

I'•· Ves i culomyces ep i t hclo idcs Boidin. Lanquetin et Gillet> sp . nov. 
Fig. 9 

Jacens , ~mp lu s , so lidus . rigescens, salmoncus . ora alba fibrillo sa , 
300-350 \llll crassus. Emergent i is grnnuliformibus 60- 70 x 20-60 um 
emincnt ibus, cranamentis crystallinis ube ribus . Hyphis jacentibus , 
angustis , simplicibus septis, s tratum ad 50 \liD crassum constituent:i
bus; hyphi s subhymcnial i bus a ngustis, resu r gcntibus t un ica inc rassata; 
hymen io increscentc c g l ococys tidiis obtusis, 150- 250 x Jo-20 um , 
su lfoaldehydibus nigrcsccnt ibus , a tque basidiis 45- 60 x 6- 8 um , t etra
sporis constante. Emcrgcntiis ex hyphis pa r a ll el is , x 2- 3,25 ~. tun t. ~ 

ca subtenu i, ve l pnulum incra ssa ta co nstant ibus, spori s reniformibus, 
6 , 5-8 x 4 , 5-5,5 um. Holotypus LY 976 1, Madagascar . 

Ala recolte , E.tall! , l!tendu , solide , saumonE. (7 , 5 YR 7/4 i'l 8/6, 
salmo n buff R. ) avec bo r dure fibrillcuse blanche pouvant atte i ndre 
3 m::n de l argeur; sous l a Loupe il est constell ~ de petites Cme r genccs 
concolores . 

En hc r bier, t rCs adherent, asscz co rn!!, uniformi!ment isabelle (7 , 5 
YR 6 , 8/4 , 5) , a vec marge aminc i c, acre a lu tace ( 10 YR 8/6 , wa r m buff) , 
puis fibrilla a ranC:euse ; sous La I oupe tri!s nombreuses llmergences 
assez r egu l iCrement d iss&linlles, pet itcs , granu 1 ifo r mes, concolores. 

Coupe haute de 300- 350 um sans les llmcrgcnccs qui d 4!:passcnt de 60-
70 um e t sont largcs de 20-60 um, brillantes p;:ar l cs amas de gros 
c ristaux qu'elles po r tent . Sur 50 \1111 envi r on d'hyphcs horizontales, 
~troites, x 1,5-2 , 5- (3) um 3 paroi mince ou un peu l!p;:aiss i e i'l cloisons 
s imples , se rrl!:e$ m..1.is non soudl!es entre elles , une zone de transition 
fo r mee d ' hyphes obliques similaircs 3 paro i souvcnt plus nc t tcment 
E!paissie, por t e un hymt!nium c ra ssescl:!n t haut de 180-250 um form~ 
d 'Cnormcs gloeocys t ides obtuses , i rrtigul i~rement subcyli ndriqucs, 
150- 250 x 10-20 \.liD, au contenu rHringent sulfoa ldC:hyde positi f, .11 

p.:lroi Cpaissie dans la moiti€ infE.rieu re, pouvant rnontre r q uelques 



4 94 

L...--J IOpm 

L----..-J IO ... m 
s pore s 

Figure 9; Vc siculomyces e pitheloides sp .nov . : bnse du bastdiome , 

catahymCniun (X signtalc un r acco r d) ,emerge nce e t spor es 

(holo t ypc LY 97 6 1).Coupe montic dans l c Blcu lac t i que. 
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cloisons de r e trai t , d ' hyphes griles x 2-J um lli pnroi mince pouvant 
Cmc r ger entre les basidio lc5 , et de basides Etroitement clavifqrmes , 
3. paroi mi nce, sans boucle 3. la base , lt5-60 x 6-8 \Jill ll 4 ~tl! r igmates . 

Les l!mergences sont fo rm~es d ' hy phcs para l l~le s , la r ges de 2- 3 ,2 ;, 
um, a p3roi subm i nce ma is a.ppara i ssa nt Cpaissie (0 , 6 !Jill environ) apri!s 
trai t emcn t ammoniacal 3 60°C , r am i fil!es , parfois un peu Uargies au 
sommet, mC l Gcs 1l dell amas de gros cristaux . Lcs i!mcrgences "s'enfon-
cen t" dans l' hymCn i um j usqu' ll 200 \lfD sous la surface. _ 

Spores blanches en masse, d!niformes, 6,S-8 x 4,5- 5 , 5 \Jm, (x • 7,49 
!. 0 , 6 1 x 4 , 95:!: 0,23) , il paroi lisse , mince, aoyloide, mo.is non cyano
phile ct au contenu guttu l C gra s. 

~: MADAGASCAR: LY 9677 , su r u ne souche sous un buisson , alt. 
1250 m, La Mandraka, 29 mars 1981, l eg. G. Gilles n• 28; 
LY 9761, i bid . I I avril 1981 , leg. G. Gi lles n• 46, 
HOLOTYPE. 

Caracti!res culturaux de Vesicu l om ces e itheloides 
SPORES . - (LY 9677 , 97 I : Jtolotype , btnuc:lHes 
HONOSPERMES. - TrCs peu de spores ont germC. Deux germinations 9761 
e t 6 germ i nat i ons 9677 ont l!: t li: i so l~es re spcctivemcnt 8 e t 15 jou r s 
apri!s la dispersion des spores. Ces c ultu r es mo no s pe rmes sont formf:es 
d'hyphes r~gu l ii!re s , sans bouc les , aux articles uninuciCGs. Ell es 
montrent des ~ l ~ments de forme irregulii!re au contenu dens6mcnt guttu
l C, sulfo-a l d f:hyde positif ct. des h)•phes et roites qui se dCsarticulent 
en arthrospores. 
Tests d ' intercompatibilitC: toutcs l cs confrontations de monospcrmcs 
9 76 1 avec 9677, produiscnt un mycl!lium forme d ' hyphes aux articles 
ri!gulH:.rcment binuc l U .s. L'espace est done htl:ttl.rothalle et les deux 
r licoltes 9761 e t 9677 sont intercompatiblcs (cf. Lanquet in 1973). 
POLYSPERMES. -
Croissance: cxtri!mement lente (ne couvrc pas l a moitie de la boite en 
----six sem.:J.incs) 
As pec t: Hctrgc i rrtl.gulii:re, p l us ou !DOins l obCe puis myclHium aCrien, 
b lane I Cge;r puis floconneux (pouvant auss i former des bourre lets con
centriques) formant dans la partie igCe I couche lissc ou bosseUe
grumelcuse;, de mycC l ium blanc il ocre a l ut acC plile; (7,5 YR 7,5 il 8/4" 
il 10 YR 8/4) ou n l utactl. chamois (IO YR 8/6 il 7,5/6) sur l es rel i efs. 
Le r ever s des cultures est inchange; leur odeur faibl e , agrt=abl c , 
constance. 
Mic r oscopic: 
MycCll.um al!rien: it rnontrc 
-des hyphes, x 1, 2-3-(4) \JID, regu l i eres , l paroi mince, aux clo iso ns 

simples 
- de nombreuses gloeocystides de tailles et formes tres va r iees, avec 

rcnflements: x 2,5-5-(10) t~m (cf. fig. 6 C). Leur contenu rl!:fringe n t , 
dcndment gut t ule ou pailletl! dans lc rouge congo , rhgit t ds pos i 
tivemcnt dans l es sulfa-aldehydes . Aucune schizopapillc n 1 a ece obser 
v~e 

- que l ques hyphes avec clo i sons de r etrait qui se desa r ticulen t en 
arthrospores (cf. dessin) 



496 

P.lyc.E l ium s ubmcrg~: dSin S l e premier mill imi!: t re de gelose un peu cori.1cc 
ll couper , lc myc~lium dense montre des hyphcs r f: gulii!: res , x 1,8- 3- {4) 
~ ... 1t paroi mince, sans bouc les et de nomb r eu scs g l ococyscidcs au con
tenu dense ou paillet~. Plu s pro fondeme nt on obs erve encore des 
Ueme nts gloeocystidiens, mais. mo ins nombrcux et de forme p l utOt nodu
l euse. 

Bouc l es: absences 
Cy l ologie : lcs cu l tu re s po lys perml:!s son t constitu~es d ' hyphcs ,1ux 
ar ticl es r~gulii!rcmenc binuc16~s 
Oxydases : acide gallique: ++++ ,0 ga i acol: +-+•,0 

p. - c r isol : - tyrosine : ••• , 0 
CODE : 6 - 7 - 15'a - 35 - 36 - 38 - 47 - 53 - 54 - 58 - 61 
Rema rque. Cette espike qui exhale unc nett e e t constance odeur agrea
ble est caractlirisee par sa c r o i ssance ex tr imemcnt l ente, ses nombrc.u
ses s ulfocys tides irri!:guli~res sans schizopauilles , la prt!sencc. 
d'arthrospo r es (surtout v i s ibl es en cul ture s ur lan:e) c.t son comporte
ment hCtCrothalle sans boucle. 

Si l cs mycCl iums des Ep ithe l e e t Pt.eridomyces ont un c c r oisunce 
aisi;e , l es germinations des spo r es en semis cla irs o n t CtC be.1ucou p 
plus difficiles 11 ob t e nir avec des spores qu i certes ~vaient voyage 
p lusieurs j ours. No t o n s toutefois qu e .!;_ . .J1i..lli et guadclupensis sont 
homotha ll es lents , E. efibula t a, part: hCnogl!nl!t. ique et £_. l acteus 
h CtCro tha l le . 1.3 pr ese1tce de laccasc laisse s u pposer que t o"utcs les 
especes sont il pou rr itu r c b l anche qun n t 1t Vesiculo r.~yces e pithe loides 
il es t hi!tC: ro thatl c sans bouc l es, corm~e le type d u genr e::!_. ci trinus , 
a ins i que:!· l a c tcsccns et ses gloeocystides sulfoa ld hCydes t r~s 
positivE:s e n cul t ure co n ticnne n t du stea r yl-velutinal ( K. Gluchoff
Fiasson, viva voce). 

RDtERCI D IENTS 

Nos r eme r c i cmcnts s ' adrcsscn t tou t d ' abord il notre ami Gerard Gil l es 
a qui nou s devon s de nombr cuses rCcoltes africa ines e t malgachcs citCcs 
ici, 3ccom pagni!cs d e spor Ces, d e notes su r l e frai s , avec don nees 
mic r oscopiques. Nous expr in10ns, en ou tre , not r e gr3titude e nver s l es 
di r ec t eurs du Ja r din Bota nique de l' Etat de Bruxclles et de l'He rb ic r 
d e Kew , nos collagues R.A . Maas C'!csteranu s et A. L. Welden pour l eur 
lec tu r e critique d e notre manuscrit , et il Ho nsieur H. Romagnesi pou r 
lcs nombreuses diagnoses l atines inc luses ici ct , pour l est}ue ll es il 
a bien vou l u nnus faire p r o fiter , u ne fois e nco r e , d e sa m.n1t ri se de 
ce t tc l angue. 



SUMMARY 

We h3ve studied the effused and epitl\eloid fungi collected in warm 
countries . The fou r teen species described in this paper cannot be 
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~~~~~:e~ 1 ~;6~~c P!:~~d~:;~:: ;5t~~h 1 :n!P;~~ie!:~;d~~~bi i!Ki~7;!;j~i:s 
ddinited by J\il ich. 

As already noticed by Patouillard (1899), sterile pegs occur in some 
tr eme llaceou_s Heterobasidiomycetes (genus Heterochactc) , and also in 
a few llomobasidiomycetes such as Mycobonia, Veluticeps and Epithclc 
(sensu l ato). We shall WTite only, abou t the la s t named genus, i.e. 
effused spec i es with indeterminate margins. To gather all these 
ef!used species described nowadays in one genus would make th is genus 
dissimilar, hetecoge neous and unworthy . We propose to place in the 
genus Vc s iculomyces HagstrOm (1977) emend., segregated from the genus 
Cloeocys tidiellum Oonk, t he Malagasy Vesic u lomyces epitheloides with 
amyloid s pores and s ulfoaldehyde posit Lve gloeocystidia. We synonycise 
Hega l ocystidium (type H. leucoxan thum (Bres.) JULich 1978) ~o~ith 

Vesiculomyces (type V. citrinus (Per s.) Hagst rOm), because these two 
genera contain some species of Cloeocystidiellum with smooth spores . 
with o r ..,ithout clamps, with gloeocys tidia habitually exhibiting a 
pos itive sulfoaldehyde r eaction (the gloeocystidia of Y.· citrinus 
react st rongl y in cultures, but appear empty in fructificat ion) • 
As a consequence some combinations are proposed. 

The s pec ies with non- amyloid spores do not fortQ a homogeneous group. 
JUlich (1976 and 1979) created successivel y several monospecific 
genera: Epithelopsis , Pteridomyces and Skeletohydnu.o. Their defini
tions are based on the cyanophily of the spores , their mono- o r dimi
tism, and the size of the basidia. We have not collec ted species with 
cyanophilous spor es (genus Epithclopsis) , known only from New Zealand 
a nd Zatre (Ryvarden 1978) • but the s ize of the basidia, as well as 
the origin and development of a se;cond hyphal system are progressive 
characte r s , and we wondered if the study of new species would not 
permit us to discover all kinds of intermediates. Our collections can 
be separated easily in two groups according to the s ize of basidia 
and the size of the spores: one gr oup has narrow club- s haped basidia 
(narroTJer than 5 UD) and s pore s shorter than 8 um; the other group has 
Larger basidia, not club-shaped , and spor es l onger than 10 utli . But in 
these two groups, there are species without s ke letal hypha e (monom itic) 
and species with skeletal hyphae more or less differentiated nnd more or 
less numerous. Table I sho~o~s the different localizations possible of 
the skeletal hyphae, -when they exist-. in the g r oup TJith large spores: 
I) only in pegs (should we call these species dimitic?) 1 2) in the pegs 
and in the context, 3) in the context on l y. 

In the light of these facts it is nec~::ssary to either create several 
neTJ genera with a n absolute care for homog eneity (as it appears some 
people. with probably a desire to leave t heir names to Prosterity have 
done !) or accept, until a more comple t e knowledge of the epitheloid 
fungi of the \o"Orld , that the kinds connec t ed by the ~Deans of interme
diates should be gat hered again into a 8111411 number of less homogenous 
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gen.eta. We agree ~o~ith the second solutiQ.n , and we include!ipccics 
with skeletal hyphae in the genus Pteridomyces .mend. , .lnd we 
maintain all the large spo r ed spec:a..es , whatever their mitisra should be , 
in the genus Epithele. We place also in the genus Epithelc an undamped 
species (E. efibulata sp. nov .) . Thr ee new African spec ies of~
~. which are not growing on ferns, are proposed (P. lacteus, rose
olus , s phaericosporus), and six new Epithele species ~por;:-
efibulata, guade~upensis , macarangae , ~. ovalispora). Four 
of these are Afn.can and most of them gro~o~ on palm-trees. Lastly, we 
described Vesiculomyces epitheloides from Madagascar. 

We give cultural c haracters of seven species: E. efibula t a is parthe
nogenetic without c lamps. Such a species must not be placed in 4 

different genus fr om the one t.tith clamped species. E. nikau and 
guad e lupcns i s are homothallic and clamped . Vesicu lo~ithcloides 
is heteroth.1.llic t.tithout claiiiJ)s as are V. ci trinus and V. lactescens. 
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Dur i ng a su r vey of th e r es up inate polypo r cs i n Ar gent ina, 
t \<o'O species pe rt aining to Amylosporu.a Ryv. and JtmGhuhnia 
Co rda a nd a new va r iety of Skeletocut:ia nivea (Jungh.)Kel l er 
h'ere found "'·hich are here described as new. 

~I ETHOIJS 

Mi c r oscopic exa mi nati ons of basidiocarps w..•e re made fr om 
freehand sec t ions mounted i n 5\ KOII aqueous phl oxine , in 
~le lzer' s reagent (S i nge r , 1949 : 80) and in O,S\ co tton blue 
i n 25\ l a c topheno l. Dr awings \\'ere made ~odt h a c amera l ucida. 
Herbar ium abb r e v ia t1on s are from Holmgren ti Keukcn ( 197 4). 

DESCRIPTION OF SPECIES 

AMYLOSPORUS WRICi!TII sp. nov . ( Fig. 1- 5) 
Basidiocarpu.s annuu.s vel p~~trannis , late resupinatu.s, roseo- lilaci 

nus . gossypi'!U& vsl subot>osus , non :ran.thochlYJUS, conte:etus vinacaus . 
Syste1r.a hypha!'Um dintiticwrt. Hypltis gene:roativis cfuo1>wn cypi : aJa[ibulatiD 
tenuibus incrassatis , 2, 1- 10, 5 }l11f diam.; b)septatus uni vel plrwifibul.a
cis ve:roticillatisqua, 5, 2- 10, 4 1'"' diem . , ranosis afib-u. latis . Hyph?:o akc
letibus, 2, 6- 5, 7 )4'11 diem., paY'ietis incrassatis hyalinis veZ. aaataneis , 
de:r.trinoideis cyan.ophilinque . Hymen.io basidiis afibu tis septiis basa
lis, clavi[onrribuu ct br>evi stipicacis , cec:oaspo1•is . Bacidiooporia lace 
ellipsoidais val uubglobosis , apiculatis , cenui aspcrulat.is, 3, 1- 3, 6 x 
2, 6 Jml, m~yloides, a yanophilis . Cystidiolis j'usi[onrributJ ad:nmt . P'<4-
t:roefactione ligno ignota . 

Holctypus : A7'9entina. Misiones, Pa1•qua Nacional Cata:roatas del. Igua
.<a( , vel•sus viam ad ApepU., leg . 1-f.Ra.jchenbfl:rog M- 3503, 1/III/1982, in he .,.... 
baric BAPC nR 28210 COJ'Iservatus est . 

A mycolcgo a:l"gentinensis J .E. h'right haec species dicata est: . 

1 .Th is paper i s part of a project on xy l ophil ous Basidiomycetes subsidi
zed by a gran t from the Consejo Nacional de Investigac i ones Cientifi
cas y Tecn icas , Argentina . It i s part o f a thes i s submitted to the 
Un i versity of Buenos Aires as par t i a l fulfill men t of t he requiremen ts 
for the degree of Doc to r in Bi ology. 

2.Fe l low o f the above Consejo. 



SO l 

FRUITBODY ann ual t o perennial, t,.,•ide l y effused , easily 
separable from substratu~nd th e annual l ay e r s from e ac h 
o th er , 25 x 10 x 0,5 em , cot t ony t o corky. ~la rgin "'' ide, 
i rr eg ula r, ve l vety . Pore s urfa ce l.i J aceous pink when f r es h, 
t urnin g cream o r· yellowis h c r eam \>.'hen dri e d. Pores 7- 8 per 
mm. Con text I il accous ~o.• h en f r esh , t u rn in g da r k c hes tnut or 
v i naccous when dr ied; cuch laye r· up to 2 mm , • .:jde . Tubes 
s h o rt, up to 1 mm long . Al k<lli r e actio n negative with 5\ KOH . 

HYPHAL SYSTEM d imit i c. Generative hyphae of two t y pes : 
a) clampless, bran c hed and th i n ~,o,• al l ed hyphae, 2 , 1-10,4 ~m 
wide , fo und in all the frui t body ( Fi g . 2); and b) with one 
or mult i p l e c l amps , branched or not , 5 , 2 -1 0 ,4 lJffi wid e , wi t h 
cl a mp l cs s an d n<JrrO\oo'er b ranch es , o nl y found in the con tex t 
( Fig. 3). Ske l e tal h yph ae a bundan t , s can t i ly to pro f u se l y 
branched , 2 , 6 ~ 5,7 pm \-.·ide, with thickened hya]jne 0 1· ch est ~ 
nu t \oo'a ll s , cyanophilous and var ia bl y dextdnoid in Mel zer ' s 
reagent (Fig. 4 ) . BASlD I A c l aviform to s hort l y ped icel la te , 
1 2 , 0 ~2 3 ,4 x 5,7 ~ 6.8 pm, t c tr asporcd, not clamped Ht base 
( F ig. 5) . BAS I DI OS PORES b r oa dl y e l lipsoi d t o s ubg l obosc , 
t hin to s li g htly thick wa ll ed , mi nut e l y aspcru l atcd ( \\' hen 
obse rved i n Melze r 's reagent, Fig. 5 , and SEM, Fi g . 1 ) , 
amy l o i d , non cy an oph .il o u s , 3, 1 ~ 3 , 6 x 2,6 J.l m. Fusiform cy s ti~ 
diols present; cyst i d ia absen t . 

HAB ITAT: o n un i dentified angios pe rm s and assoc iated wi th 
an unknown r o t. DISTR I BUTIO N: i n t he s ubtropic:ll ra i n f ore s t 
of Mi s ion c s p r ovi nce . 

Fig . I 
St-J.I micrographs o f 
bas i d i os pores 0 r 
Amy 1.or.po1'U1J 1.wigh tii 

MATERI AL S'IUOI EO : Argentln:.~, Mi s iones , Co lonia General Bcl grano , 
Es taci6n Fores tal, l eg . \\right, Deschamps and de l Busto , 29/X/73 (BAFC 
282 11); Parque Nac ional Cataratas del Igu~1zCi, l eg . M.Ro:1jchcnbcrg M<)503 , 
4/ 111 /82 (BAFC 28210, holotypc). 

REt-lARKS: I n sp it e of macromorphological differe nces with 
the t ype species of the ge nu s Amylospo1~u s Ryv ., Tyromyc:ea 
g ro aminico l a ~l u rr . (= Amy Z.o apo r>u a camp be Z.li ( Be r k . ) Ryv. , f id e 
Ryva r·d e n, 19 7 7 :2 17) whi c h is pileate and cent r ally or l ate r a~ 

ll y s lipit;:lt c , the pecul i ar hy pha! sys t em "'it h two type s of 
s ep tation on th e gene r a t i ve hyphae, the aspcru l a t cd amyloid 
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9 

Fig. 2-S. Amyl.c.spol"US wrightii : 2.simple septate generative hyphae ; 
3.simple and multiple clamped generative hyphae, unbranched or with s im
ple septate branches ; 4.skeletal hyphae; S. h)'menil.rn and bas idiospores . 

Fig. 6- 10, Junghuhnia microspoM: 6.generat ive hyphae; 7 .skeletal 
hyphae ; S.hymenit.rn , cystidia and basidiospores; 9 .cystidia (without 
crys tals) ; lO.pore mouth with incrusted hyphae and cystidia. 
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spores a nd th e ped i cella t e c l amp l ess bas i d i a 3 poi n t ou t to 
th e cong e ne r i t y o f thi s new s pec i e s wit h the l a tt e r. The 
s ke l eta l hyphae with cya nophil ou s and var i ab l y dext r ino i d 
wal l s r e l a t e th i s spe c ies t o W}• ightopor ia Pou z. . wh i c h d if 
f e r s i n ha v i ng gene r a t i v e hyph ae a n d basidia wi th o n ly s im
pl e c l amped se p t a . 

JUNGHUH!IIA MICROSPORA s p . no v . ( Fi g . 6- 10) 
Basidiocarpus annuus ~ resupinatus .. subel•osus vel fibr it.zosus .. cpe

meus .. late castaneus vel fuscus .. non xan thoc}lPQU8 ; poPis 5- 7- (8) per mn . 
Systema hyphaY'Um dimiticum . Hyphis genera"tivis f ib'U lati s _. 2_. 1- 5_. 7 fml 
diam. Hyphis skeletibus 2_.1-6_. 8 }071 diarn . .. parietibus incrassatis luteis . 
Hymenio ctcn basidiis elavifor-mibus .. teta>asporis . BasidiospoJ•is eUipsoi
deis .. 11yaLinis_. apicu latis~ pa:riet i bus angustis glab:ris , 2, 6- J , G x 1, 0-
1, 6 f"'', i nCD11yloides , acyanophilis . Cyscidiis ina~statis adsunt , copio
sis ex t:remitatibus disepimentiis . Putl-efaationG ligno alba . 

liolotypus : Argen tina, Misiotzes , Patoque Nae ional Cataratas del. Igua 
z t4~ versus viam ad ApepU, l.eg . M. Rajchenberg 4/III/2 82, in hcrobario 
DAFC n!l 27993 conse2>Vatus est. 

FRUI TBODY annua l, r e sup i na t e , t o ta l! }' n tt t~ c h cd to s ubs· 
trate, c o rk y to fibr ill ose . Ma r gj n p r es en t or no t, myce l i a l 
o r ve l ve t }' · Pore s ur fac e c r e am co lour \'o' i t h l ig h t c hestnut 
tin t s wh e n f r es h , tu rn i ng be i ge , o rt~ nge c o l o ur ed or c he s tnut 
upo n d r y in g , a nd \'o' i t h t he po r e mou th s rema in i ng as h - co l our ed 
Po r es 5 ·7 - ( 8) pe r mm , r o u nd t o s lig htly angul a r. Context 
th i n , c r e am co l ou r ed, up to 0 , 5 mm \'>'i de . Tubes u p to 3 mm 
lo ng. Al ka li r eact i o n nega t i ve wi th S\ KOH. 

HYPI-IAL SYSTEM d i mi t i c . Gene r a t ive hypha e c lamped , 
b r anched , hyali ne , wa ll s t h i n or s l i gh t l y th i c ke ne d , 2 , 1-5 , 7 
IJID \dde ( Fig . 6) . Ske l e t al hy pha e u nbra nc he d, th ic k- \'o•a l l cd , 
2, 1-6 , 8 }Jm wid e (F i g . 7) . HYr.lEN I UM 9, 4- 13 , 4 pm th ic k ( f ig. g). 
BASI DI A c l avifo rm, 8,3- 10,4 x 3 , 1- 4 , 7 pm, t e t r asp o r e d . 
BASJ DI OSPORES ellips o id , hya l i ne , t h i n - k•a ll cd, 2 ,6 - 3 , 6 x 1 , 0· 
1 ,6 pm, i namylo i d, nc ya no ph i l o us . CYSTI DIA fe'k' t o abu ndant , 
c la vate ( F ig . 9), 4, 2- 10 , 4 pm \'>'i d e , th ic k - wa l l ed , embedded 
in t he t r ama or pro jec ti ng up t o 30 pm, a b undan t i n th e pore 
mo ut h s (Fi g . 10 ) , he a v il )' i ncrus t e d apica ll y , a r isi ng from 
skc l c t <.~l hypha e . 

HAB I TAT: on angiospe rm s , assoc i a t ed k'it h a whit e r o t . 
DI ST RIBUT I ON : i n t he s u b tropica l r ain fore s t o f t-li s i o nes 
p r o v i nce . 

MATERI AL S IUDIED : Argent inu , Mi s i ones , Pa rquc Nacional Catara t as 
del lguazu, l eg . M. Raj chenbc r g 5/1 11/ 80 (BAFC 27992); i bid, l eg . ipse 
4/1 11 /82, ~1 - 3504 (BAFC 27993 , hol otype), M- 3510 (BAFC 27994 ) and )1·3511 
(BAFC 27995) . 

REt-lARKS: Jungh uhnia microspo r a diffe r s f rom o t he r speci es 
of t he g e nu s by i ts s ma l l po r es a nd spo r es . J . coZ.labens 
(F r. ) Ryv . ha s a t yp i ca l b r i c k- red po r e s ur f ace a nd l a r ger 

3 .Tyromyces gro~inicoZa /1ur r . ( ho l o typ~ s tud i ~d , NY ) a lso l a<: ks damps 
at t he bas e of t he bas idia in t he f ru i tbodies. Gi lbe rt son & Lowe 
(1970 : 704) in thei r s tudy o f thi s s pe<:i es do not g ive i nformat ion on 
t h i s f e a ture , bu t i l l us t r a te s imp l e c l amped basi dia produ<:e d in <:ul t ure . 
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a ll an toid t o cyl indri c spo re s (3-S x 1, 2 - 1 , 7 ~m) . J . nit ida 
(Pers .: Fr . ) Ryv. differ s in having larger e l li pso.id spo res 
(3 , 5 ·4,5 x 2,0-3 , 0 )Jffi ) . Po r ia no v ae -:: elandia e G.H. Cunn has 
s imil a r po r e and spo r e sizes , but s keleta l hyphae are varia
bl y i nc rusted and never form true cyst i dia ; be sides , a slimy 
s ubs t ance embe d s a 11 hypha 1 e I e me n t s "''hi c h is 1 a c k i ng i n 
Junghuhnia mic r ospol' a . 

S KELETOCUTIS /IIVEA (Jungh.)Keller var . DILffl'A var. nov. 
A typo di j}'eY' t hyphi.u ulw"Lotibus di f j'luantibus i n .5% 1<.01/ e t levi

tel" atmJ Z.Oideia. 
!lolctypus : Argentina , Mioioneu, Jgua:;U_, Puorto E.'speranza , i n satio 

Al to Pa.r>ar~d, leg . M. Rajch.enbeT'(J III/1982, in ha:rbaric BAFC nil 28250 
co,lset"Vatus est. 

rRU JTBODI ES and micros copi c al features ar e s im i lar to 
those of the typi c al v<.~rict y . 4 S K E I. F.T1\ L liYPHAE diffe r radi 
cally by disso l ving i n 5 \ KOH and i n ex h i biting a wea kl y 
amylo i d r eact i on of their walls . 

HABITAT: on l y f o und on Pin u s t.aeda logs a nd o ther 
unknO\\'n gymnospe r ms , a ssoc i a t e d l<l' i th a wh ite ro t. DISTR I BU
TI ON: on l y found i n s ubtropi c a l impl a nt e d woods i n ~tis i ones 
p r ov i n ee . 

~IATERlAL SllJDI ED: Argentina , t-lisi ones , Iguaz.U, Pue r to Espcranz.a, 
Alto Parana plant ation , l eg . f-.t.Rajchenberg Ill / 1982 (JlAFC 28250 , hole
type]; ibid. , leg. S. Biumenfeld 25/l ll /8 1 (BAFC 27657). 

REt-lARKS: Th e rema rkab le characte r of t h i s varie t y has 
on l y bee n kn ow n up t o now i n Po r i a c i n e 1'a sce ns ( Bre s . ex 
S t rass .) Sacc . , a spec i es that does not ha ve an t.Hleq uate ge
neric d i spos it ion . Ryva r den ( 1976 : 82) p l aced it jn An t Podia 
Kar s t. a s A. lin.dbladii ( Berk. & Br. ex Bc rk. ) Ryv. (ba sio 
nym : Po Z ypo t~ u c l.indbladi i Berk. & Br . ex Berk.) but th e type 
o f .... ·ood - r o t and c u l tura l c haracters ( Nobles, 1965 :11 32; Na
ka s one , 1981: 108; and own unpubli s h ed data) s how notab le 
d iffe r e nces wi t h those of An t Podia species (\\•hen compa r ed 
""' it h th e tabl e publ i s hed by Oomafiski, 1969 :67). h'heth e r the 
capacity of di ss o l ving t h e wa ll s i n KOH so lut ion rn a)' be a 
c lu e t o rela te Po 1' i a cine r ascens with Skcl.otoc u. tis ni l) ea 

. var. dil u ta is s till a pe nd i ng ques t i o n, si nc e P. cino l" as -
cens la c ks typ i ca l incru s t:H i ons pre s ent in S kal.at.ocuci s 
( •In cPu stopor ia Dom. ) spec i e s (as s hown by Kell er, 1979:347). 
Bes jdes, c ultur a l feature s arc d iffe r e nt, a s s hown by a com
pa ri son of th e principal code number s (f id e No ble s sc heme, 
1965:1103) : 2. 4. 7. in Po ria cinel"as c e n s , and 2 . 3 . (8 ) . 9. 
i n SkeLe t ocut is s pecies ( David, 19 71:95; Noble s , 1965: 11 29 
and S talper s , 1978 :9 5) . Not .,.,·ithstanding this, the r e i s are
ma rka ble chemi ca I co rre lat ion be tween p r esence of d issolving 
wa lls and a my l oi d ity. 

4.Thi s s triking rea ction may be we l l o bserved by mounting the sections 
in ph loxine solution and addin g o ne d rop of KOH solution whi le l ooki ng 
through the mi c roscope . Walls evanesce, actual l y dissolve, and o nl y a 
cel lophane- li ke out e r pe l li cle remains . The walls do not r econstitute 
when KOH sol uti o n i s replaced o vernight with phloxine so lut ion . 
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COLLETOTRICHUM GLOEOSPORIOIDES (PENZIG) PENZIG ET SACCARDO 

S. R. PENNY COOK 

Plant Diseases Division , DSIR, Auckland, New Zealand 

The a uthorities f or the anamorph of t he common plant 
pathogen Glomerella cingulata (S toneman) Spaulding et 
Schrenk have been variously, but incorrectly, cited. The 
correct nomenclature is: 

Colletotrichum gloeosporioides (Penzig) Penz i g et Saccardo, 
in Penzig, Note micologiche . III. Seconda contribuzione 
allo s tudio dei funghi agrumicol i. Atti del Reale 
Istituto Veneto di Scienze, Lettere ed Arti , Serie 6, 
2(5)' 670 . 1884. 

Basionyrn: vermicular ia gloeosporioi des Penzig , Funghi 
agrumicoli. Contribuzione allo studio dei funghi 
parassiti degli agrwni. Michelia 2: 450. 1882. 

Penzig employed the combination 9 times in his 1884 paper, 
but only 2 of these occurrence s refer t o a previously 
published description as required for valid publication o f a 
new combinati on (International Code of Botanical Nomen
clature, 1978 , Article 32}. The first o f these , on p . 670 
under "Col letotrichum gloeosporioides Penz. et Sacc. ", not 
only indicates the basionym but a l so includes a t axonomic 
discu ssion and a redescription of the spe c ies. 

Penzig' s 1882 paper was also distributed as a separatum 
with its own pagination (see Lindau & Sydow , 1909, item 
20412), so t ha t the basionym has been c i ted as published in 
"Fung. agr. , p. 66" (e .g. by Penzig, 1884, p. 671}. Penzig 's 
1884 paper may also have been distributed as a separatum; 
this would account for Saccardo's (1884 , p. 735) citation of 
the new combination a s published i n "F. Agrum. II. p. 6. " 
Arx (1957a , p. 427) a lso cites the publication in this way , 
but assi g ns incorrect dates to both t he basionym and the new 
combination. (Arx' s annotation "teste Shear et Wood, 1913" 
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does not assist, since Shear & Wood (1913 , pp. 27, 104) 
refer only to Pen zig's 1882 paper. 1 These errors have been 
perpetuated by Arx (1 957b, p. 38; 1970, p. 59) and Sutton 
(1980, p. 530). The correct dates of Penzig 's two papers are 
defined by the journal title pages and the author's prefaces 
("1 Decembr. 1882" - "Giugno 1882"; and "dal Novembre 1883 
all ' Ottobre 1884" - "Gennajo 1884", respectively). 
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ECTOMYCORRHIZAE OF SELECTED CONIFERS 
GROWING IN SITES WHICH 

SUPPORT DENSE GROWTH OF BRACKEN FERN 

.1 ,\~ ACSA I 

fktmrlmf>111 of Plm1l Puthology. 
CoJoratlo Stale U11 i1v•ntily. Fort Collins. Colorado 80!;!!.'1 

and 

DAVID L. LARGENT 

Department of Biological Scieti«B. 
Hwnboldt State UllitoeriJity. Arcata. California 95521 

SUMMARY 

Fifteen ectomycorrhizae are desc r ibed for Abies co11color of which the mycobiont is 
known for six and thirteen ectomycorrhizae are described for Pseudotsugo merm·e.'lii. of 
which three mycobionts were identified. The presence of these mycorrhizae on coni fer 
seedlings located in sites O\'ergrown by bracken fern suggesLs that the phytotoxins or 
bracken fe rn have little effect on ectomycorrhizae fo rmation in nature in these areas. 

INTRODUCTION 

Many acres of formerly forested land in the Pacific Northwest now support dense 
growth of bracken fern . Ptericlium Clquiliuum (L.) Kuhn (Isaac, 1940). One of the reasons 
bracken fern can domimtle vegetation is its ability to produce allelopath ic chemicals 
(Glass. 1976; Glies.'iman. 1976; Glicssman and Muller. 1972). 

Bracken fern produces four phytotoxic phenolic acids: p·h>•droxybenzoic acid. vanillic 
acid. feru lic acid. and J)·hydroxyc in namic acid (G lass, 1976; Gl ass and Bohm. 1969). Small 
amounts of the toxins can be found in the rhizome bu t the highest concen trations are found 
in the fronds (Glicssman and Muller. 1972). Each fall. the current year's growth of fronds 
d ie and the toxins are released by rainfall into the soil as free phenolic acids (Glass, 1976: 
Whitehead, 1964). Whitehead (ibid) found that in sandy soil under bracken fern the four 
phenolic acids were present in the following concentrations: p·hydroxybenzoic acid, 3.9 x 
1 0'~ M: vanill ic acid. 4.9 x 1~ M: feruli c acid, 0.4 x 1()-6 M; and p·hydroxycinnamic acid . 
•1.2 x 10'& M. Once in the soil they can be absorbed from the soil solution by plant roots 
(Glass, 1976: Gliessman and Muller, 19i2). 

Gliessman and Muller (1972) diSCO\'ered that radic le growth or Bromus rigida Roth . is 
inhib ited by water extracts of the fern fronds. They also found that shoot growth of A t.'ena 
fatU(I 1... is inhibited when the plants are grown in soil containing crumbled fronds. In 
another exper iment. the four phenolic acids. in concentrat ions similar to those found in the 
soil by Wh itehead (1964). were added to hydroponically grown barley, Hordeu m vulgare 
L.C. V. Car lsberg & C.V. Zephyr. resulting in an overall decrease in root volume (Glass. 
1976). 
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Ectomycorrhizae benefit their plant associates in many wars. The fungal partner of 
the association can increase the nutritional uptake of the plant by expandi ng the volume of 
soil the plant can exploit (Bowen, 1973: Harley, 1959). Another benefit of the mycorrhizBol 
association for the tree is protection of the root against toxic chemicals. Mycorrhizae are 
conside red essential in the revegetation of soil containing residual hea\'Y metals from 
anthracite mining (Schramm, 1966). Toxins in bituminous mining spoils either did not 
affect.. or increased , the growth of trees with mycorrhizae (Medve et al.. 1977). The herbi· 
eidcs, 2,4-D, 2.4,5.-T. and amitrolc. and the pesticide malathion do not affect growth of 
mycorrhi 7.al fungi in culture (Dasilva et al., 1977). Simazine. a weed control herbicide. 
docs not affect mycorrhi7.al development on Pinu.s seedlinsrs (Smith and Ferry, 1979). 
Ectomycorrhizae also protect thei r associates against effects of air pollution. Carney et al. 
(1978) demonstrated that. loblolly pine (Pintle taeda L.) wi th ectomycorrhizae were more 
res istant to the effects of sulfur diox ide and ozone than those seedlings without 
mycorrhizae. 

Because mycorrhizae arc known to increase the volume of soil exploited by a plant and 
because they are able to tolerate certain tox ic effects, some mycorrhizae rna}' enable 
conifer seedlings to survive among brncken fern. This project describes an attempt to 
explore the hypothesis that fungi form ectomycorrhizae with conifer seedlings on sites on 
which bracken fern are growing, and that these ectomycorrhizac protect seedlings against 
effects of the fern phytotoxins. 

MATERIALS AND METHODS 

Five sites in Humboldt County, California. were selected on the basis of presence of 
bracken fern and conifer seedlings and differences in elevation, slope aspect, parent mate
rial. and conifer species (Table 1). A comparison of the features or the five sites shows a 
variation in elevation from 880 to 1370 meters. and a great diversity in slope aspects. 
There were three parent material types on the sites. Two were igneous in origin ; the 
peridiot ite-gabbro complex of sites I and II and the dior it.e-monorite-granit.e combination 
of si te V. On sites I and II there is an additional component. serpentine outcrops. The third 
parent type, sandstone and shale on sites II I and IV are sedimentary in origin. The \•egeta
tion of all five si tes included Pseudotsuga menziesii (Mirb.) Fran(.'O. but differ in associated 
tree species. Abies concolor (Gord. & Glend.) Lind!. is an addi tional component on sites 1,11 
and IV. Pim .. s ponderosa. Laws. is found on s ites II and IV, and /.- iOON!tl rUJJ deurrellil is on 
sites I and II . 

Mycorrhizal roots were collected from May to December 1979, and subsequently 
described in the laboratory. Desc riptions were based on characters of the mantle. Hart!g 
net.. attached rhizomorphs. attached mycelium. and the rootlet. Mycorrhizae that were 
very simila r in a number of characters were combined. &me of the fungal partners are 
taxonomically unknown because there were no fruiting bodies found in contact with those 
roots. Although no sclerotia of Cenoeoccum grm1i/orme {Sow.) Ferd. & Winge were found, 
it was identified by its characteristic appearance of jet black mycelium. Vouche r speci
mens of the roots are located in the Humboldt State University Cryptogamic Herba rium 
and stored in vials of 50:SO (v:v) mixtu re of Craf 3 solution (9:1, v:v, chromium trioxide: 
glacial acetic acid) and 20% formalin. 

In both the spring and fall of 1979. fruiting bod ies of funga l SJ>CC ies were collccl.ed 
from the sites. Three cr iteria were used to determine mycorrhizal assoc iations. One, as 
each fruiting body was found it was examined to determine if there was physical contact 
with or a close proximity to mycorrhizal roots. Two. macroscopic and microscopic fea tu res 
of the hyphae at the sporocarp base were compared to featu res of the hyphae attached to 
the mycorrhiza . Three. the literatu re was reviewed for reports of a mycorrhizal associa
tion between the fungal species and the conifer species. The sporocarps were dr ied and 
stored as voucher specimens. 



Table I. Field Site Descr iptions 

Site Elention S IO))C Co nirc rb 
!\'umber (m eters) A SJ}t!Ct Parent Materiul" s ,.ccies 

1370 N toE pcridiotitc. gabb ro. PM. AC. 
ser)M!n t inc LD 

II 1280 w w Nr: J.ICr idiotilc, gabbro. I)M. AC. 
ser pen tine LD. PP 

Ill 1010 NEw ESF: sandstone. shale PM 

IV 880 NEw SE sandstone. shale PM . PP 

v 1280 E to SW l(ranodior ite. PM. AC 
qu artz diorite. 
quart7. monori te . 
granite 

•Jenni ngs. Strand. a nd nogers. 1977 

bPM= Pseu.dotSII {Ja me111iel-f i i. AC = A bic8 t.'OIIColor. PP = Pimo~ Jllltlde,.uKfl, LO = l .. ibocedrw~ decto-rt•n,,· 

Table II . Ectomycorrhizae associated with Abies concolor. 

Funpl Species Rhir.omorphs Myei! lium 

Hysterangium 
separabile 
Zeller 
(physical contact) 

20-200 pm diam. hyaline . 
ropy-wcfty , rough-walled. 
white, glabrous - clamp c. 
t clamp c. gossamer net 

Note: ·c: = c:Jamp c:onnec:tions present 
-c = c:lamp oonnec:tions absent 

Mantle 

white, glabrous 
18-55 ~m . 
- clamp c. 
prosenchyma 

Hartig 
Net 

1-2 hyphae 
wide between 
cortical cells 

Root1ets 

.4-.8 mm d iam, 
monopodal"(lpcn 
pinnate 

;:: 



SlZ 

On each site one or two root samples consisting of sixty to one hundred rootlet tips 
from each of twenty randomly selected seed lings were collected. Samples were collected 
from seedlings of AbitR concolor. Pseu.dotsuga me~1ziesii. and Pi1ws JXmderosa. Each t ip 
was examined and the percentage of all tips that were mycorrhizal was ca lculated. Tips 
were l:onsidcrcd to be mycorrh izal if t.hcy were swollen. had no root hairs, were shoruned, 
and hnd visible signs of hyphae on the rootlet su rface. Questionable mycorrhizal roots were 
di ssected and exam ined under n microscope. 

RESULTS AND DISCUSSION 

Exa mination of root samples from the field sites showed that over ~of the roots had 
m}•corrhizal infections on all sites. The average infection of the root samples from each site 
was as follows: site I. 99.7%: site II. 99. 1%: site Ill , 98.1%; site IV, 99.4%: and site V, 91.4%. 

All myoorrhizae described wer e ectomycorrhi7.ae associated with either Abies corJcolor 
or P~Umdotsuga numzie~tii. Except for Cenococcmn grat~iforme, the fungal associates of 
Abieil concolor mycorrhi zae displ ayed different characteristics from those of Psettdotsuga 
menziesii mycorrhizae. A \'ar iety of mycorrhizal types found on t.he field sites exh:bited 
differences in rhizomorphs. mycelium attached to the mantle. the mantle. the Hart ig net 
and the rootlets. When compared, rh izomorphs differed in form, e ither ropy or ropy-weft}'. 
in color. from white to yellow. and in diameter. In all SJ>e<: imens examined , the mycelium 
a t tached to the mantle consisted of hya line hyphae that had either rough or smoot h walls 
and was l.S to 4 pm in diameter. Characteristics of the mant le var ied greatly in color and 
texture. The mantle of all but two of the types exam ined consisted of parenchymatous 
hyphae. Of the mantles made of sy nenchymatous hyphae, the myeobiont of one was Ce110· 
cocc1w1 grm11jorme. the other was unknown . The Ha rtig nets a nalyzed were composed of 
one to several hyphae between the cells of the root cortex and ex tended to the endode rmis 
or to one cell layer from the endode rm is. Rootlets examined were shortened and swollen 
but difrered from one another in branching patterns, from monopoda l to pi nn ate. rem i· 
form or tubercu late (Tables II & Ill ). 

The var iety of mycorrhizal forms and mycorrhizal infection of O\'er ninety percent on 
all sites indicate that formation of rnycorrh izae by some fung i on the rootlets of Abies 
com:olor and Pseudotsuga me,Jziesii is not inhibited by the phytotox ins produced b)• 
bracken fern. 
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Table II. Ectomycorrhi zae associated with Abiel1 concolor (cont.) 

Hartig 
F ungal Species Rh izomorphs Myce lium Mantle Net Rootlets 

RhizoiJOf!O" 90-150 .£1M diam, none white, cottony 1·2 hyphae rami form 
H"Ubsa lnum iM ropy, white, over metall ic wide 
Smith glabrous. blue, glabrous, 

· clamp c 34·39 JIM, clamp 
c, proscnchyma 

Rhizopogcm 62· 135pm diam. hyaline, whi te. 3·4 hyphae .3·.5 (.6) mm 
parksii ropy-wefty , rough -walled. cottony, 6·30 pm, wide d iam, open 
Smith whi te. g labrous. • clamp c, • clamp c, pinnate· 
(physical contact) · clamp c. 2-2.5 p-m prosenchyma ram i form 

Rhizopogon none none whi te, 2·3 hyphae .4 -.6 mm d iam, 
colossus reticulPte, wide open pinnate 
Smith 18·60 pm, 

prosenchyma 

Lactarius none none metallic 2·3 hyphae .5·.8 mm diam, 
deliciOSU8 green and wide open pinnate 
(Fr.) S.F. gray, glabrous. 
Gray 32·46 "'"· 

· clamp c, 
prosenchyma 

Cenococcum none none black. crusty· 1·3 hyphae .3·.6 (·.7) mm 
graniforme bristly, 10·58 wide diam. monopodal· 
(Sow.) Ferd. pm, · clamp c. rami form 
& Winge syncnchyma 

unknown none none metallic silver. 2·3 hyphae .5·.6 mm diam, 
glabrous, wide closed pin nate· 
31-46 ilffi , tu bcrculat.e 

~ prosenchyma 



Table II . Ectomycorrhizae associated with Abies co"color (cont.) 
~ .. 

FunJ[al Species Rhiz.omorphs Mycelium Ma ntle 
Hartig 

Net Root le ts 

unknown none hyaline, 4 11m white, granular, 2-3 hyphae .:l-.4 mm diam, 
smooth-walled 10..13 pm, wide open pinnate 
• c lamp c. ' clamp c. 
thick net prosench}·ma 

unknown 95-200 1/frl diam. hyaline. yellow, 3-4 hyphae .5-.6 mm diam, 
ropy, yellow, smooth-wal led cottony. wide lubcrculate 
glabrous. 2·3 pm, 10· 19 pm . 
.,. clamp c • clamp c. prosenchyma 

gosamer net 

unknow n none none lavender. 1-2 hyphae .3-.4 mm diam, 
bristly, wide coralloid 
34-50 pm, 
prosenchyma 

unknown 150·300 pm hyaline pale yellow. 2-3 hyphae .3-.6 mm diam, 
diam, ropy, rough -walled, cottony, wide monopodal-
pale yellow. 1·4 pm, 16-66 pm, open pinnate 
glabrous. 1 clamp c. prosenchyma 
- clamp c wefty 

unknow n none none gold -pink, 2-3 hyphae .5-.G mm diam, 
glabrous, wide monopodal-
13 pm, rami form 
prosenchyma 

unknow n none hyaline. blue, 2-4 hyphae .2-.'1 mm dinm. 
rough-wal led, granular, wide closed pinnate 
2-3 pm, 15-25 pm , 
• clamp c, prosenchyma 
gossamer ncl 



Table II. Eclomy<.:o r r hizae associated wi th Abies co )lco/or (cont.) 

F'ungu l ~pt..oc ies Rhizomorphs Myce li um 

unknown none none 

unknown none 

Hartig 
Manlle Net 

metallic gray 3·6 hyphae 
brown, glabrous, wide 
3 1·52 "'"· 
• clamp c. 
prosenchyma 

brow nish red 2-4 hyphae 
to black. wide 
glabrous-
crusty. 10·26 Jim. 
- clamp e. 
proscnchyma 

Table lll. Ect.omycorrhi zae of Pseudot.'wga menziesii 

Fungal Spcc ieK Rhizomortlhs 

Hebeloma 
cr11stilinijonn.e 
(Bull . & Saint· 
Aman) Quel. 

Rh iZU/IOfl(m 
1-illusulus 
Zeller 
(physical 
contact) 

10.57 pm diam. 
ropy. salmon, 
cottony. 
• clamp c 

Now: TC = clamp connections present 
-c = dam p connecti on.>~ 11hscnt 

Myce lium 

none 

hyaline, 
smooth-walled 
1.5·2.5 "'"· 
.,. clamp c 

Mantle 
Hartig 

Nel 

whi te ove r 1-2 hyphae 
yellow brown, wide 
cottony, 10-18 Jlfrl , 
• clamp c. 
prose nchyma 

metallic wh ite· 2·3 hyphae 
salmon. cottony, wide 
28-51 pm, 
• clamp c, 
proscnchyma 

Rootlel'l 

.3·.6 mm diam, 
monopodal-open 
pinnate·ram iform 

.4-.5 mm diam, 
monopodal 

Rootlets 

.2-.S mm diam. 
open pinnate 

.4 mm diam, 
closed pinnate 

~ 
~ 

~ 



Table Ill. E ctomycor rhizae of Pseudotsuga mt11ziesii (cont.) 
;; 

Hartig 
Fungal Sp,!C ics N.h izo morphs Mycelium Mantle Net Rootlets 

Cenococcum none none black. crusty 3-5 hyphae .3·.5 (·.8) mm 
gra niforme gnnular wide dia.m. monopodal-
(Sow.) Ferd. 6-35 (· 180) pm, ram i form 
& Winge -clamp c. 

sy nen chyma 

unknown 80 pm diam. hyaline. white, 2-3 h}·phae .3-.5 mm diam. 
ropy, white. smooth-walled g labrous. wide dichotomous-
glabrous 2.6 pm , 19-22 1-/m. pin nate 

~ clamp c. • clamp c. 
gossamer net prosenchyma 

unknown none none white O\'Cr 2-3 hyphae .5-.6 mm diam. 
black. wide monopodal-
ret iculate. open pi nnate 
14-f>OIJm, 
prosenchyma 

unknown 13-26 1-1m d iam. hyaliiM!. white over 4-5 hyphae .3·.4 mm diam, 
ropy, white. rough-walled, tan. granula r wide open pi nnate 
glabrous. 2·31Jm, over g labrous. 
• clamp c + cla mp c. 13·44 1-/ffi. 

gossamer net prosenchy ma 

unknow n none none pinkish brown, 4-5 hyphae .5-.8 mm diam. 
g ranu la r. wide ram i fo rm 
16-65 1-/ffi . 

prosenchyma 



Table III. Ectomycorrhizae of Pseudlllsu{la num zirs ii (cont.) 

Fungal Species Rhizomoq,tu; Myceli um Ma ntle 
H artig 

Net Rootlets 

unknown 71 prn diam. hyaline. gold tan with 2-3 hyphae .4-.6 mm diam, 
rop}', yellow smooth-walled lavende r mottles, wide monopodal 
brown. 2·3 /IITl. glabrous. 31-39 pm, 
glab rous .,. clamp c, synenchyma. 

net scattered bristles 

unknown none none blue gray over 3-4 hyphae .3-.5 mm diam. 
golden brown, wide closed pinnate-
g labrous. ramiform 
26-52 pm, 
prosenchyma 

unknown none hyali ne. blue, 3-4 hyphae .3-.5 mm d inm, 
smooth-wal led cottony. wide open pinnate-
2-4~. 13-29 pm, rami form 
- clamp c. prosenchyma 
cottony 

unknown none none pink brown- 2-4 hyphae .5-.6 mm diam. 
red brown. wide open pin nate-
bristly, 30-34 ,urn. rami form 
prosenchyma 

unknown none none tan. glabrous. 3-4 hyphae .J-.4 mm diam. 
20-52 ,urn . wide open pyramidal-
prosenchyma ram i form 

unknown none none gold brown- 3·5 hyphae .2-.5 mm diam. 
dark brown, wide monopodal 
19-22 pm, 
prosenchyma ~ 

~ 
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SUMMARY 

51 arbutoid·. 2 arbutoid-ericoid- and 7 e<:to-mycorrhizae are described as occu rri ng on 
roots of either Arbtdus met1ziesii Pursh. or ArctostaphylOJi malltan ita Parry in 3 d iffe rent 
sites in northern Cal iforn ia. All sites consisred of a predominance of ArctQ8taphylos man· 
za11ita wi th scattered trees of two con ifers. PI' nus po11derosa Laws. and Pseudotsuga men
ziesii {Mirb.) Franco. 

INTRODUCTION 

Arbutus menziesii Pursh. and Arctostaphylos species growing in the sh rublands and 
woodlands of Northern California commonly form mycorrhizae (Largent eL al .. 1980b). 
However, little research attention has been focused on the desc r iption of thee mycorrhizac 
or identificat ion of the fungal symbiont. Several pure culture synthesis studies have est.ab· 
lished that various fungi which are known to form ectomycorrhizae with conifers can also 
form arbutoid mycorrhizae with Arbutu.a meuzie.aii. Arctosln]JhyfoH UL'(I ·1H'Hi (L.) Spr ing., 
and A rctostap/Jylos manzanita Parry (Comes, 1980; Molina and Trappe, 1982; Zak. 1976a, 
1976b). While there is no certainty that these mycorrhizae will form unde r natural condi· 
tions. it demonstrates the var iety of fungal species which are potential mycorrhizal 
formers with these plan ts. B}' tracing the rhiwmorphs and m}'celia between sporoca rps 
and mycorrh i za~ on root samples collected in field work. three fungal symbionts have been 
identified: Cortinarius aureijolius Peck var. hesperius J.F. Ammirati in association with 
Arctostaphylos twa-ursi (Zak. 1973): Corti~1arius zakii J.F. Ammirati with Arbutus men· 
ziesii (Zak. 1974): and Amanita gemmata (Fr.) Gill. with Arctostaphylos manzanita (Lar
gent. et a l .. 1980a). A fourth fungus. CettOCOCclmt granrjorrne (Sow.) Ferd. & Winge, 
identified by the appearance of the mycorrhizae. associates with Arbutus menzie.si1' and 
several Arctostaphylos spp. (Largent et al.. 1980b: Trappe, 1964; Zak, 1973. 1974). 

The mycor rhizae formed with Art:tostaphylos spp. and A rbu tus spp. are pre
domi nantly arbutoid . but ericoid forms and ectomycorrhizae have also been observed 
(Largent et al., 1980b: Mejstrik and Hadac, 1975; Trappe, 1964; Zak, 1973. 1974). The type: 
of mycor rhizae formed by CetiOCOCCum grattiforme has been placed in more than one cate· 
gory. Field studies show that this fungus is capable of formingectomycorrh izae with Arc-
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tostaphylos and ArbiiiJLil' (l..argcnl el al.. 1980b, Mejstr ik and Hadac, 1975). while in pure 
cu lture experiments il develops into an arbutoid type (Molina and Trappe, 1982: Zak, 
1976a, 1976b). 

Because little field work has been done on the mycorrhizae or Arctostaphylos spp. and 
ArbuttUl' spp. this study was undertaken to provide more complete info rmation on the cha r· 
act.cr istics of their mycorrhizae and to identify some of thei r natural fungal symbionts. 

MATERIALS AND METHODS 

Root specimens were collected from Artmtu8 menziesii and ArctOI'Itaphylos manza11ita 
on three sites in Humboldt County, Cali fornia. from 1979 to 1981. The predominant \'cge· 
t.ation on the sites is Arctostaphylos ma112<utita. with scattered Artmtux me,1.2iesii. Pinus 
ponderosa Laws .. and Pseudotsuga menziesii (Mi rb.) Franco. One or the s ites also has Quer· 
cwJ garryana Doug!. and Quercus chryolepis Liebm. 

The roots were examined both macroscopically and microscopically and described 
using features of the mantle. attached mycelium, attached rhizomorphs. and the rootlets. 
The root specimens examined are stored in Craf #3 solution at Humboldt State Uni\'crsity, 
Arcata, California. 

Sporocarps of fungi associated with the mycorrhizac were also collected whene\'er 
obser\'cd. Fungal species were determined to be mycorrhizal symbionLS if the sporocarps 
were in physical contact with or repeated close proximity to mycorrhizal roots. and the 
featu res of the mycelium or rhizomorphs at the sporocarp base were identica l to those of 
the mycorrhizal root. The sporocarps were dried and are stored as \'ouchcr specimens. in 
the Humboldt St.ate University fungal herbarium. 

RESULTS 

Mycorrhizae were found on all but one of the root samples collected. Repeatedly, a 
number of d ifferent mycelial and rhizomorph types were noticed in the soi l. com.oentrating 
in the area su rrou nding a rootlet complex. Root samples often had up to five different 
mycorrhizae on a 10·20 em length of root. 

Fifty·five mycorrhizae were described in association with Arcloxluphylox mmwmiltz 
and five with Arbutus memiesii. Most of the mycorrhizae examined. including Ctm.ococcum 
graniforme. were arbutoid (Tables I-I V). Anatomically. these mycorrhizae were all very 
similar. with well de\·eloped mantles. a Hartig net extending between cells of the outer· 
most layer of cortica l cells. and intracellula r hyphae packed into the cell s of the Ci rst layer 
of the cortex. The morphology of the specimens was highly variable. differing in the struc· 
lure. texture and color of the mantle. a ttached mycelium and rhi7..omorphs. and the 
branch ing forms of the rootlet complexes. A second type of mycorrhiza examined wns 
intermediate between ericoid and arbutoid forms (Table V). These roots exhibited a thin 
mantle with a weak or nonexistent Hartig net. intracellular hyphae in the cells of the first 
one to two layers of cortical cells. and typical arbutoid swelling and branching patterns of 
the rootlets. Roots determined to be ectomycorr hizal differed from the arbutoid types only 
in the absence of int racellular hyphae (Table VI). The Hartig net, unlike those found in 
ectomycorrhizal coni fer roots. extended only between the outermost one or two layers of 
cortical cells. 

Several fungi were identified as mycorrhi zal associates of A rctostaphylosnwll::fmita. 
Species of Cortinarius were most common: Corti1ta1'ius zakii. Cortinarius/ibrillosipe~ 
\'ar. /ibrillosipes J .F. Ammirati . and two un identified species. A species of Calocybe and 
Boletus aereus Bull. ex Fr. were also identified. Ce11ococcrmt gra11ijorme, identified by the 
characteristics of the mycorrhizae and the presence or black sclerotia. was found in associ· 
ation with both Arbutrts men2iesii and Arctostaphylos mmr::a111·ta. L-yophyllrwt sp. was the 
only other fungus identified in an assoc iation with Arbutus menziesii. 



Table I. Arbutoid mycorrhizae of Arctostaphylos manzanita with know n fungal symbion ts. 

Fungal 
Species Mantle 

Ca.lncybe sp. cream yellow: 
J A-319 glabrous: < 10 
(physical ~m diam: pro-
contact) senchymatous: 

hyphae- thin, 
punctate walls. 
2.5-3 pm diam. 

Cort·iiUJI'ius sp. white; wefty; 
JA-338 5·11 (·18) pm 
(physical d iam: prosen-
contact) chymatous: 

hyphae-smooth 
walls, 2 pm 
diam. 

Col'ti1IOI'ius white/ golden 
sp. JA-300 brown; 
(physical reticu late : 
t:ontact) 19-40 pm diam: 

prosenchyma-
tous; hyphae-
th ick . smooth 
walls, 2.5-4 
pm diam, +c 

Note: +c = clamp connect ions present 
-t = clamp conne-ctions absent 

Attached 
Myce lium 

hyali ne: thin/ 
thick. punctate 
walls: 2-3 pm 
diam: -c: 
gossamer 

hyaline: thick. 
smooth walls: 
2-2.5 pm diam; 
+c: common 
branching; 
gossamer 

hyaline: th ick. 
smoot h walls: 
2.5-3.5 Jlffi diam: 
+c; com mon 
branching: 
wefty/ cot tony 

Rhizomorphs 

cream: 10.150 pm: 
spreading ropy; 
glabrous: hyphae-
th ick. JmnctaLe 
wall!l. 3-flpm 
diarn , common 
branching 

wh ite; 36· 120 pm; 
spreading ropy; 
glabrous: hyphae-
thick, smooth 
walls. 2-3.5 pm 
diam. tc 

while: 25·130 prn; 
spreadi ng ropy/ 
we(ty; g la brous 

Rootlet 

trilobate: 
.17-.21 mm 
diam. 

monopod aV 
rami form: 
.20-.24 mm 
diam. 

bilobate; 
.16·.56 mm 
diam. 

Hoot 
Specimens 

M30B 

M16B 

M05 
MOS 

~ 
N 
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Table I. Arbutoid mycor rhizae of Arctostaphylos manzanita wi th known fu ngal symbionts. (cont.) N 

Fungal Attached Root 
Species Mantle Mycelium Rhizomor phs Rootlet Specimens 

Corl inarius golden brow n; hyaline; thick, absent monopodal/ M28 
zakii cf. wefty: 10·25 pm smooth walls: rami form: 
JA-3 16 diam: prosen- 2.5-3.5 J.ITTl d iam: .21-.27 
(ph}•sical ch}matous; hyphae-•c: common 
contact) thin smooth waJls. branching; wcfty 

3-•1 pm, +c 

Cort·i1wrius ye llow: wcfty: hyaline: pegli ke/ light yeiiO\Y; 58· pinnate: AB021 
fibn."llos·ipes 13-26 pm diam: coralloid wall 59 pm diam; .28 mm 
var. fibril- prosenchymatous incrustations: long, th readlike diam. 
losip€s 2.5-4 pm diam; 
A B-02 1 •c: wefty 
(physical 
eon tact) 

BoletwJ white/golden hyaline; 2.5 pm absent closed AB016 
aenms brown: cottony; diam: ·c; common pin nate 
AB-016 13 #m d iam: branching: 
(physica l prosc nchymat.ous: pseudoclamps; 
conLacL) acu leate setae. we(ty 

52 #m long. 
septate bRSC 

CetiOCOCCilm. blac k: bristly black; thick, absent monopodaV M26A 
graniforme 10-33 J.fJTl diam; smooth walls. tri lobate; M35A 
(mycorrhizae synenchymatous; 3.5-6 #m diam; .18-.32 mm M 13C 
characters) hyphae-dar k, -c: infrequent diam. M32A 

thick. smooth branching: M30A 
walls br istly 



Table II . Arbutoid mycorrhizae of Arbl~tus tmmz-iesii wi th known fungal symbionts. 

Fungal Attached 
Species Mantle Myce lium Rhizomorphs Rootlet 

Lyophyllum gny; cottony; hyaline; thick , absent monopodal/ 
sp. JA-332. 17-30 pm diam; smooth walls; ramiform; 
JA-333 prosenchyma- 2-5-4 (-5.6) ""' .21-.29 mm 
(root tous; hyphae- diam; • c; common di am. 
proximity) thick. smooth branching: 

walls, 2-3 ( -5) anastomosi ng; 
lfri'I diam. "' c cottony 

Cenococcum black: bristly: black: thick, absent monopodaV 
(ITanijorme 8-28 pm diam; smooth walls: trilobate; 
(mycorrhizae sy nenchymatous; 5 pm diam; ·c; .24·.32 mm 
characters) hyphae-thick, infrequent diam. 

smooth walls, branch ing; bristly 
3·5 pm d iam. ·c 

Note: +c = clamp connections prese nt 
-e = clamp connections absent 

Root 
Specimens 

M33 
M34 

M29A 

~ 

'" "' 



Table III. Arbutoid mycorrhizae of Arctostaphylos mm1.zanita with unknown funga l sym bionts 

Mantle Attached Mycelium 

translucent white; hya line; smooth/ 
glabrous; 15-27 ~m punctate walls: 2·2.5 
diam; prosenchymatous; pm diam; •c; 
hyphae-smooth walls. infrequent branching: 
2-2.5 1J diam, -e sparse, singly 

attached to mantle 

white; glabrous: 15· hyal ine; th in, smooth 
20 #1m diam: prosen· walls; 2·3 pm diam: 
chymatous: hyphae- cotton)' 
smooth walls, 3·5 pm 
diam. 

white; granular; 15· absent 
30 pm diam; prosen-
chymatous: hyphae-
oute r layer twisted . 
~.5-3.0 p m diam: 
inner layer rectan· 
gular 2 pm x 2.5-6 pm 

white: woolly; 10- 18 hyaline: thin. smooth/ 
pm diam; prosenchy· rough wa ll s; 1.5 #1m 
matous; hyphae-th in, diam; +c; sparse, 
smooth walls. -c singly attached to mant le 

white; reticulate: absent 
6- 12 lnTl diam: 
prosenchymatous 

Note: ~e = ciRmll ronnettion!l present 
-c = cla tn ll ~o.vnnections absent 

Hoot 
Rhizomorphfl Rootlets Specimens 

absent bilobate: M02A 
.25-.36 mm 
diam. 

absen t trilobate; ~115A 
.24-.49 mm 
diam. 

absent monopodal/ M17A 
trilobate; 
.18-.25 mm 
diam. 

absent bi lobate/ AB026 
tri lobate; 
.24·.28 mm 
diam. 

absent tr ilobate: MO!l 
.18·.27 mm 
diam. 

~ 

~ 



Table III. Ar buto id mycorrhizae of Arrt(fl; tuphtJio.;; manzaPiitu wi th unknown fungal symbion ts (cont.) 

K OOI 
Mantle Atlached Mycelium Rhizomorphs Rootlets Specimens 

white: reticulate/ hyaline: th ick. smooth white: 26.-40 ~rn rami form: MlO 
cottony; 15·35 pm diam; walls: 3·4 ~m diam; •c; diam: spreading .25-.a.'! mm 
prosenchymatous: cottony ropy; glabrous diam. 
hyphae-smooth 
walls,-<: 

wh ite: reticulate/ hyaline: thin, smooth absent rami fo rm: MI2 
cottony; 15·40 pm walls: 2.5-3.6 (-4 .5) .24 -.36 
diam: prosenchyma· #tTl diam: •c: common (-.49) mm 
tous: hyphae-thin. branching: cottony diam. 
smooth walls. -c 

white; cottony; 9· hyaline: thick. smooth absent rami form : MOl A 
20 lfrTI dinm: prosen- walls: 2.5-4 .urn diam: .15·.20 rnm 
chymatous ... c: common branc hing; diarn. 

wefty 

white; cottony; 15· hyaline: thin punctate absent monopod aV M09 
25 #tTl diam; prosen- walls: 2.5-3 ,urn diam; bilobate: 
chymatous; hyphae- •c; cottony .18·.26 mm 
smooth walls, 4·5 diam. 
,urn d iam. -c 

white/gray tinges; hyaline; thi n. smooth white: 12-64 pm trilobate: M40 
werty/cottony; 10. 15 walls: 2-3 pm diam; diam: wefty/ .21·.26 mm 
pm diam: prosenchy· -tc; common branching; ropy; cottony diam. 
matous: hyphae-thin gossamer 
smooth walls, 2-2.5 
pm diam. -c 

~ 
N 



Table III. Arbutoid mycorrh izae of Arctostaphylos manzanita with unknown fungal symbionts (cont.) 
~ 
N 

"' 
Rhizomorphs Rootlets 

Root 
Mantle Attached Mycelium Specimens 

white/yel low tinges: hyaline: smooth walls: white: 6.5 ,urn trilobate: AB022 
reticulate/cottony: 2.5·3 .urn diam: ~c : diam; thread· .21-.52 mm 
6.5-19 .urn diam: infrequent branching: like diam. 
prosenchymatous: gossamer 
hyphae-rough walls. 
2·3 .urn diam: -+c 

whi te/tan: glabrous: hyaline: thin . smooth absent trilobate: MI 9A 
12-30 ,urn diam: walls; 2-4 pm diam: .15·.28 mm M261l 
prosenchymatous; +c: sparse gossamer eli am. M38 
hyphae-2-4 .urn diam. ·C 

white/ reddish brown/ hyaline: smooth wall s: tan/gray; 100 trilobate A BOIS 
black; cottony: 19· 2.5 ,urn diam; -+c; ,urn diam: 
35 ,urn diam: synen- gossamer/cottony threadlike: 
chymatous: hyphae- wcrty 
peglike incrustat ions 

wh ite/ blackis h cast: hyaline: coralloid absent bilobate/ AB005 
fleecy: 20-31 pm wall inc rustations: trilobate: 
di am: synenchymatous 3·6.5 ,urn diam: -c: 

fine wefty 

cream/dark yellow: hyali ne: thin , smooth cream; 25· 120 monopodaV M42 
we!ty: 4·10 ,um diam; walls: 2-2.5 pm diam: l)m diam; ropy/ rami form: 
prosenchymatous: common branching: werty; glab rous .17-. 29 
hyphae-thin smooth wefty 
walls. 1.5-2 .um 
diam: -c 



Table III. Arbutoid mycorrhizae or Anto.~I<IJJhylos munzcwita with unknown fungal sym bionts (cont.) 

Hoot 
Mantle Attached Mycelium Rhizomorphs Rootlets Specimens 

cream/yellow brown; absent absent tr ilobate: M25 
glabrous; 10·15 JITTI .22-.28 mm 
diam: prosenchyma- diam. 
tous: hyphae-thin 
smooth walls. 2.5 pm 
diam: -c 

cream/golden brown: hyaline; th in. smooth white: 10-26 pm ramiform; M4 1A 
cottony; 10-20 pm walls: 2-2.5 pm diam: diam: ropy: .18-.24 mm 
diam: prosenchyma- ~ c: common branching: glabrous: hyphae diam. 
tous; hyphae-thin cottony inflated -8 pm 
smooth walls; 2-2.5 diam. 
pm diam . ..-c 

cream/golden; hyaline; thin, smooth absent trilobate; M36A 
pubescent; 15-20 pm walls: 2.5·3 pm diam: .23-.33 mm 
diam; prosenchyma- -c: common branching; diam. 
tous; hyphae-thin pubescent 
smooth walls. 2-2.5 
JITTI diam. ·c 

yellow; reticulate; hyaline; thi n. smooth }'ellow: 50 p m monopodal; MI3B 
10-15 pm d iam; walls: 2-2.5 pm diam: diam: ropy; .18-.37 mm 
proscnchymatous: · c: gossamer glabrous/ diam. 
hyphac-3.3.5 pm C.'Oltony 
diam, ·c 

:::: 



Table til. Arbu toid mycorrhizac of Arctosltlphylo.'l manzanita wi th unknown funga l symbionts (cont.) 

Mantle 

yellow/yellow brown: 
bristly: 18·30 JITn 
diam; prosenchyma· 
tous; hyphae-thick 
smooth walls, 4·4.5 
~m diam; acute setae, 
thick walls, 4-5 pm 
diam. at enlarged . 
septate base, 52· 130 
JITn long 

yellow/ redd ish brown 
feltlike: 26 JITn 
diam; prosenchymatous 

golden brown; 
glabrous: 5- 10 11m 
diam: prosenchymatous 

golden browrv'reddish 
brown; gl abrous: 7· 
15 pm diam; 2 layers: 
outer-prosenchymatous, 
hyphae-thick, smooth 
walls. 2·3 .urn d iam, 
-e: inner-synenchyma· 
tous: hyphae-thick. 
dark walls, -e 

Attached Mycelium Rhizomol'"phl 

absent absent 

hyal in e: spiny wall absent 
incrustations; 2.5-3 
pm diam: ·c 

absent absent 

hyal ine: thick, warty absent 
wa ll s: 2·5 pm diam: 
·c: scattered. singly 
attached to mantle 

Root leU 

trilobate; 
.24·.33 mm 
diam. 

monopodaV 
trilobate 

trilobate/ 
tuberculate 
.15-.35 mm diam. 

tr ilobate: 
.19·.25 mm 
diam. 

Root 
Specimens 

M27 

AB004 

M24 

M41B 

"' ., 



Table Ill. Ar!Jutoid myco r rhizac of ArrloslriJih!Jio.~ ma11.::rw i l a with unknown fu nKa l symbionts (con t. ) 

Root 
Mantle Attached Mycelium Khizomoq•hs Rootlets Specimens 

golden brown/reddish 
brown: cottony; 5- 10 
pm diam; prosenchyma
tous; hyphae-thin 
smooth walls. 3-4.5 
pm d iam. -c 

golden brown/rust}' 
brown; crusty; 20-30 
pm diam; prosenchy
matous; hyphae-thick 
walls. -c 

golden brown/brown: 
glabrous: 8-20 pm 
diam: prosenchyma
tous; hyphae- dark. 
thick , smooth walls, 
4-7.5 11n1 diam; -c: 
mu ltiple branching 

golden brown/dark 
brown; glabrous: 10-
15 pm diam; prosen
chymatous: hyphae-
2.5-3 #TTl diam. 

hyaline; thin, smooth 
walls: 2.5-3.5 pm 
diam: "'"C; common 
branching: cottony 

hya line: thick, 
punctate walls: 2-3 pm 
diam; "'"C: infrequent 
branching: sparse. 
gossamer 

absent 

absent 

golden brown: 
15-25 pm diam: 
ropy; glabrous 

absent 

absent 

absent 

bilobate 
.19-.26 mm 
diam. 

bilobate: 
.15-.25 

tri lobate: 
.22-.27 mm 
diam. 

lri lobate: 
.21-.:.n mm 
diam. 

M32C 

M26C 

M l6A 

MI 30 

~ 
N 

"' 
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Table fit . Arbutoid mycorrhizac of Arctostaphylo.-: mu,zunila with unknown fungal symbionts (cont.) "' 0 

Root 
Mantle Attached Mycelium RhizomorpM Rootlets Specimerw 

light gray/ gray hyaline; thin, smooth absent trilobate: M238 
brown: glabrous; 10- walls: 2.5-3 pm diam; .27-.32 mm 
20 pm diam; proscn- •c: common branching; diam. 
ch}·matous: hyphae- cottony 
thin smooth walls. 
2.5-5 pm diam. 

gray/ gray brown: hyaline; thick. smooth absent monopodaV M35B 
glabrous: 12-19 .urn walls; l.f)-2.5 pm diam; trilobate: 
diam; prosenchyma- -c: in fre<1ucn t .18-.24 mm 
tous; hyphae-thin branching diam. 
smooth walls, 2.5-5 
,urn diam. -c 

rusty brown/brown: absent absent tr ilobate: M04B 
glabrous; 15-23 pm .23-.30 mm 
diam; syncnchyma- diam. 
tous: hyphae-dark 
thick smoot h walls; 
3·6 IJTr'l diam. -c 

rusty brown/reddish absent absent bilobate/ M35C 
brown: glabrous: 15· tri lobate: 
20 pm diam; prosen- .Zl-.26 mm 
chymatous: hyphae- diam. 
dark thick smooth 
walls: 5-6 pm d iam: -c 

reddish brown/brown; hyali ne; thi n/thick. dark brown: 26 rami for rnt AR009 
glabrous: 13 pm diam incrusted walls: 2.6 ,um diam: open pinnAte 
prosenchymatous p m d iam: +c: branched threadlike: 

papillose 



Table Ill. Arbuto id mycorrhizae of Antostopl!ylo.<.: mmiZMiito with unknown fungal symbionts (cont.) 

Mantle 

brown. metallic; 
cottony; 11 -30 .urn 
diam: prosenchymat.ous 
hyphae- dark , 1.5-3 .urn 
diam: -c 

brown/black: 
glabrous; 7.5-10 pm 
diam; prosenchyma
tous: hyphae-thin 
smooth wal ls. 1.5-2.5 
.urn diam. -c; bulbous 
cells on surrace 

corree/black: 
granular: 10-20 ,urn 
diam: synenchymat.Ous 
hyphae-dark thick 
smooth walls. 4-10 
.urn diam: setae-thick 
warty wall s. 
occasional branching 

ol ive green/black; 
granular: 5·6 pm 
diam; prosc nchyma
tous: hyphae- dark 
thick walls. 2-5 .urn 
diam, -c. common 
branching 

Attached Mycelium Rhizomorphs 

brown; thin. ornamented absent 
walls; 1.5-2.5 .urn diam; 
-c; gossamer 

absent absent 

black: thick u·arty absent 
wa lls: 2-6 .urn diam; ..-c: 
gossamer 

absent absent. 

Rootlets 

tubercu late; 
.23-.30 mm 
diam. 

bilobate/ 
rami fo rm: 
.15-.26 mm 
diam. 

bilobate/ 
tri lobate: 
.21-.37 mm 
diam. 

tr ilobate: 
.23·.26 mm 
diam. 

noot 
Specimens 

M040 

M04C 

MI 3A 
M35A 
M37A 

M20A 
M22A 

~ 
~ 
~ 



Table III. Arbutoid mycorrhizae of Arctm;t11pltylms 1nanzcwita with un know n fungal symbion ts (cont.) 

Root 
Mantle 

black: bristly; 22· 
:i3 pm cliam: JlroSCn· 
chymatous; hyphae
dark, thin smooth 
walls. 2-5 vm d iam, -c 

orange/ brown. white 
patches: cottony: 
19-20 pm diam: 
synenchymatous 

pinkish orange; 
cottony: 10-:10 IJffi 
diam: proscnchyma
tous: hyphne-thin, 
smooth walls. 2-:1.5 
(-5) pm dium. •c 

orange pink/orange 
brown: g labrous; 25-
40 pm diam: proscn
chymatous: hyphae-
2.5-5 pm diam. 

light blue: glabrous: 
18-38 pm d iam: pros
enchymatous: hyphae
thin. smooth walls. 
2.5-3 pm diam. -c 

Attached Mycelium 

black: thin. smooth 
walls; 2-2.5 pm d iam: 
•c: common branch ing: 
b r istly 

absent 

hya line: thick. smooth 
walls: 2-5.5 pm diam: 
•c: com mon branch ing: 
occas ional unastomosing 
cottony 

hya line: thin. smooth 
walls, 3-4 pm diam: 
•c: common branching 

absen t 

Rhizomorphs 

absent 

absent 

pink ish orange; 
30·60 J,Jm diam; 
spreadi ng ropy/ 
wefty: cotton)' 

absent 

a bsent 

Rootlets 

monopoda l/ 
t r ilobate: 
.3 1·.36 mm 
diam. 

rami form 

trilobate: 
.14·.37 mm 
dia m. 

bi lobate/ 
rami form: 
.3 1·.37 mm 
diam. 

tubercu latc; 
.2:1-.:N mrn 
d ia m. 

Specimens 

M26A 

A BOOS 

M16C 
MIS 
M36B 
M23A 
M 21 
~13 1. 

~1150 

MO<A 

~ 

"' N 



Table III. Arbutoid mycorrhizae of A-rcto.~taph!llos mmll(mila with unknown fu ngal symbionts (cont.) 

Root 
Mantle 

metallic blue gray; 
glabrous: 15-30 JlfTI 
diam: prosenchyma· 
tous: hyphae-2·4 pm 
diam. ·C 

Attached Mycelium 

absent 

Rhizomorphs Rootlcl!l 

absen t trilobate/ 
tuberculate: 
. 18·.31 mm 
diam. 

s ,)ecimcns 

Mil 

Table IV. Arhuto id mycorrhizae of Arbufw.r mcuzies i i with unknown fungal symbionts. 

Mantle Attached Mycelium 

golden !J n)wn: absent 
glab rous: 10-20J,Jm 
diam: proscnchy-
matous: hyphae-
thick. smooth walls. 
2·3 pm <liam. -c 

redd ish brown; reddish brown; 
bristly; 10.. 18 p m thi n. smooth walls: 
diam: prosenchy- 2·3 lfm diam: + pm; +c: 
matous; hyphae- infrequent bran· 
thin. smooth wall s. ching. gossamer 
2·5 (·6) pm diam, ·c 

Note: •t = damp connections present 
·c = chtmJI connections absent 

Root 
RhizomonJhs Rootlets Specimens 

absen t tr ilobate: M:J9 
.23-.26 mm 
diam. 

reddish brown; monopodaV )129U 
4· 19 pm diam: ramiform: 
Sllrcuding rol)}': .19·.27 mm 
cottony diam. 

~ 

'" "' 



T able V. Arbutoid-ericoid myco rrhi zae or Arctostap}1ylos ma,zmlittl and Arlmtu.'J mtmziej(ii. 

Attach Loci 
Host" Ma ntle Myce lium Rhizomorphs 

ARMA gray brown: hyaline; thin absent 
reticulate; smooth wa11s 
5·30 pm d iam: 2.25 pm cliam; +c 
prosenchyma· gossamer 
tous: hyphae-thin 
smooth wal1s, 
2·2.5 pm diam. 

ACME translucent hya line: smuuth absent 
pale }'ellow: walls: 2-2.5 #ffi 
glabrous: diam: gul'...;mncr 
<5 pm diam: 
synenchymatnu s 

"ARMA = Arl'I IJt<~f{l llh!lltk.; mtw.:wdtu. ACME = Adm/ux uwlllii'Nii 

Note : +c = damp connection~ presen1 
• c = clamp connections ahl;e nt 

Root 
Rootlet Sl'ec:iml•ns 

t ri lobate/ M37B 
monopodnl 
.18·.28 mm 
dinm. 

r ami form; Ml4 
.22-.31 mm 
diam. 

~ 

"' A 



Table VI. Ectomycor rhi zae of A l"t'f()staphJJIOs IIWuzmlita wi th unknown fu ngal syrn bionts. 

Allac hed 
~l a ntle Mycelium 

white/ redd ish brown: hyaline: smooth walls: 
cottonyfwefty; 2.6 ~o~m diam: +c; 
26 p m diam: bran ching: wefty 
syncnchymatous 

white. gray brown hyali ne: pcglike/ 
t inges/dark green: cora lloid incrust· 
l.'Ottony: 26-39 11fT\ a l lons -c 
diam: synenchyma-
tous: hyphae-
pcglikc wall in-
crustations. -c 

pale yellow: felty: hyali ne: tube rcu le 
19-20 ~o~m diam: wa ll outgrowths: 
synenchymatous -c: infrequent 

branching 

burn t orange: felty: hyaline: inc rusted 
21-26 11m diam; wall s: 2.6-3.9 11m 
JJ rosenc hyma tous diam: -c; bra nch i n~t 

redd ish brown/ clark; 2.5 #J ill diam: 
blac k: granu lar: ·c: branc hi ng 
synenchymatous: 
hyphae--2.51Jm 
di um. +c 

Note: tc = clamp conne(tions present 
-c = clamp conne(tions absent 

Root 
Rhizu mur'JJhs Rootlet s ,,ec imens 

wh ite: 200 11fT\ tr ilobate ABOI9 
diam: th read· 
like: wcfty 

absent c losed pinnate AB017 

absent tri lobate AB007 

absent rurniform AB006 

dark brown: rami for m ABOI4 
wefty 

~ 

"' 
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DISCUSSION 

The amou nt of mycel ial and r hizomor ph development in the soil su rroundi ng the roots 
of Arclo.'ltophylos nwnzmlita and Arbutus men:iesii and the abundance and \'aricly of 
my<..oor rhizac described. suppor t the hypothesis put fo rward by Molina and TrapJ>c (1980) 
that mycorrhizal roots of e r icaceous plants may act as a reser voi r of fu ngi that can be used 
by con ifers in forests that are becoming re.established. 

Harley (1959) proposed t hat a r butoid mycor rhizae a re inter mediate between 
ectomy<..oorrhizae and cricoid mycorrh izae. Molina a nd Trappe (1980) hypothesized that the 
a rbutoid fo rm is n lY J>e of cctomycorrhiza. The resu lts of the r esearch done in this paper 
l!ubswntiatc the theory of a close relat ionship between d ifferent types of mycorrhi1.ac. The 
difference between types of mycorrhizae may be caused by any number of environmental 
factors thl artcct the ability of the fu n$t'US to physically penetrate the cells or the cortex or 
affect the production of certain fungal or plant hor mones. A gradient of env ironmental 
fncLOrs could result in a nu mber of inter med iate fo r ms between two recognized categOries 
of mycor rhizae. The a r butoid-e ricoid for ms desc r ibed here and obser ved by La rgent ct. nl. 
(l 980b) illustrate thc:;c in tcrgrad ing forms. 

Further resea rch cons ideration should be gh·en to the relationsh ip between different 
types or mycor rhi1.ac and to the factors that - a re the source of vari ability in types of 
mycorrh iz.ae. 
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CHECK-Ll ST OF RDr~AN I AN PERONOSPORALES 

0 . CONSTANTINESCU* and G. NEGREAN 

InstitutuZ de ~tiinj:e BioZogice , Herba ruZ micoZogic 

SpZ. Independenrei 296 , R- 77748 Bucur>e§ti 17 , Romania 

Together with the Uredinales , Ustilaginales and Er ysipha
l es , the ?eronosporales have been intensively studied i n 
Romania . The most valuable contri but ions a r e those by T. 
S6.vulescu , T. Rayss, C. V. Oescu, I . Riidulescu and 0 . SB.vu
lescu . Over the years other students have recorded many 
downy mildews and T . & 0. Sl!.vulescu have published a list 
'Peronosporaceele din Republ i ca Popular ii Roman B. ' ( Lucr . 
Grad . bot . Buc . 1963 : 1-1 46 , issued 1964) based on litera
ture data . In a recent paper (Constant i nescu & Negr ean, 
Feddes Repert. 93 (9/10 ) 1982 , in press) 8 species and 177 
fungus/host combinations were newly recor ded for Romania , 
and 80 plants not p r eviously recorded as hosts wer e listed . 
Both the mentioned paper s include short surveys of the r e 
search done in Romania on these !'Wlgi. The available data 
show that 6~ 1 out of c . 3000 phanerogamic taxa of Romanian 
flora a r e parasitized by downy mildews. Romania , a r elati 
vely small territory , appar ently has the r i chest known flo
ra of Per onos porales . 

Although our search through the lite r ature concern i ng Ro
manian Pe r onosporales (about 280 publications) has been 
thourough, this check- list is only based on an examination 
of over 5000 specimens of which we collected mo r e than 3000 
between 1957- 1981 , particular ly betwee n 1975- 1980 . We have 
also collected and preserved new specimens for most of the 
known fungus / host combination which were not supported by 
vouche r herbarium material . This work was part of a pr oject 
concerning ' Cryptogamic Flora of Romania ' . Almost all of 

Present address: UppsaZo University, Institute of Systema
tic Botany , P. O. Bo:r: 541 , 5- 75 1 21 UppsaLa, SWeden. 
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the material studied is preserved in the herbarium BUCl~ and 
some specimens are deposited in BUC , CL , CRAF, I , IBIR and 
SIB herbaria. 

This list comprises only Albuginaceae and Peronosporaceae, 
Pythium a nd Phytophthora (Pythiaceae) were not included be
cause they are li ttle knO\o'll in Romani a . For these t wo gene
ra onl y a limited number of her bari urn specimens and living 
cultur es are available . 

The main difficulty encountered during our study was the 
absence of a modern, monographic treatment of such i mportant 
genera as Peronospom and Plasmopara. Consequently , we had 
to t ake some taxonomical decisions, particularly in Perono
spora , whi ch a r e not in accordance with most of the publi 
shed studies . In general, we have r ecogni zed only t hose dow
ny mildew spec ies within a host family , which can be delimi
ted by qualitative morphological f eatures e. g . shape of co
nidia or spor angia (length/width rat io) , oospor e ornamenta
tion , tip of ultimate branchlets , and not by quantitative 
charac t ers suc h as the size of conidia o r othe r o r gans . 
However, in the treatment of Peronospol'a parasitic on some 
host fami lies (Boraginaceae , Caryophyllaceae , Legurninosae) 
this principle could not be appl i ed cons i stently . The oospo
re o rnamentation of Per onospora inhabiting these plants 
proved to have d i agnostic value but in many mic ro- s pecies 
no oospores could be f ound . Consequently , they we r e partly 
treated in a conservative way . These dec i s ions can be ques
t i oned , particularly because they are not based on the study 
of the type specimens of taxa concerned and , actually , ..,.e 
changed a f ew times our mind during the final part of our 
work . 

'l'he physiological specialization below host family level, 
extensively used in the past but only rarely properly pr o
ved , was not taken into a ccount f o r species delimitat ion. 
No infraspecific taxa a r e recogni zed in this paper and no 
' formae spec i ales ' are mentioned , though the latter are 
often used by plant pathologists . 

As a r esult of a broader species concept that the one 
adopted by T. & 0 . Sllvulescu (l . c . ) , the number of ' good ' 
species of Peronospor a l es was reduced from 25 4 to 11 2 , al
though the number of hosts has inc reased by c . 274 taxa 
(table 1) . 

I n a few instances authors are c:i ted according to the 
changed Art. 13 ICBN adopted by the Sydney Bot. Congr . 
(Taxon 30: 106 , 905. 1981 ). Author ' s names a r e abbreviated 
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Table 1 

SYNOP'l'IC 'rABLE OF ROMANIAN PERONOSPORALES 

GENERA nWT/ber nwnber of hosts 
of fami- species & 

species lies 
genera 

subsp . 

ALbugo 6 7 60 141 
Basidiophora 1 1 1 
Bremia 1 23 62 
BremieUa 1 1 3 3 
Peronospora 88 32 157 438 
PLasmopara 10 9 37 57 
Pseudoperonospora 4 4 4 7 
Sa Lerospora 1 3 

TOTAL 

- fungi 112 
- fungus /host comb. 56 286 732 
- hosts 42 231 64 1 

according to Hawksworth (Rev. Pl. Pathol. 59: 47 3- 480 . 1980). 
The nomenclature of the hosts is in accordance with 'Flora 
Europaea '. Genera and species a re arranged alphabetically, 
except for Peronosporoa species which are listed according 
to alphabetically arranged host fami lies; a host - fungus 
index is added. The first author is responsible for the 
identificat ion, taxonomy and nomenclature of the fungi and 
the second author for the same with regard to the host 
plants . 

We are grateful to I. Comes (CRAF) , ~1. Hatmanu (IBIR) , G. 
Nedelcu (BUC), 0 . Ratiu (CL), E. Schneide r (SIB) and C. Sir
bu (I) for the loan Or specimens in their keeping, and to 
W. Gams , CBS Baarn, for redactional help. 
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ALBU GO (Pers . ) Rousse l 

A. bl i t i (Biv. - Dern . ) Kuntze on Amaran t hus albus L ., A. bli 
toides S . \-Iatson , A. ? bouchonii Thell . , A. graecizans L., 
A. hyb ridus L., A. lividus L. , A. r etroflexus L. 

A. candida (J . F . Gmelin : Fr.) Ku11tze on Alyssum alyssoides 
(L . ) L. , A. borzeanum E. I. Ny8.racty , A. caliacrae E . I. Ny8.r8.
dy , A. desertorum Stapf , A. hirsutwn Bieb ., A. linifolium 
Stephan ex tVilld. , A. minutum Schlecht . ex DC . , A. murale 
Waldst. & Kit . , A. petraeum Ard ., A. saxatile L. , A. tortu
osum Willd. ; Arabidopsis thaliana (L.) Heynh . ; Arabis alpina 
L. , A. glabra (L.) Bernh ., A. hirsuta (L.) Scop . , A. muralis 
Bertol. , A. procurrens Waldst . & Kit. , A. recta Vill . , A. 
sagittata (Bertol.) DC ., A. turrita L.; Armoracia r usticana 
P. Gaer tner , B. Meye r & Scher b . ; Barbar ea vulgar is tl . Br .; 
Derteroa incana (L. )DC . ; Biscutella laevigata L. ; Brassica 
elongata Eh r h . subsp. elongata; B. juncea (L . ) Czern. & 
Cess ., B. napus L. (cult . ), B. nigra (L . ) Koch, B. oleracea 
L. , B. rapa L. (cult . ) , B. rapa L. subsp . oleifera DC . 
(cult . ); Bunias orientalis L. ; Calepina irregularis (Asso) 
Thcll . ; Camelina microcarpa Andrz. ex DC. , C. r umelica Ve
len. , C. sativa (L . ) Crantz; Capsella bursa- pastoris ( L. ) 
~tedicus ; Car darnine arnara L., C. hirsute L. , C. matthiolii 
Moretti , C. pratensis L. ; Cardaminopsis arenosa (L.) Hayek , 
C. halleri {L . ) Hayek subsp . halleri, C. halleri subsp. ovi
rensis (\,ulfen) Hegi & E. Schmidt , C. neglecta (Schultes) 
Hayek; Cardaria draba (L.) Desv.; Cheiranthus cheiri L. 
(cult .); Chorispora tenella (Pallas) DC . ; Cleome spinosa 
Jacq . (cult.); Conringia orientalis (L . ) Durnort.; Cor onopus 
squa.matus (Forskal) Ascherson; Descurainia sophia ( L.) \o.'ebb 
ex Prantl ; Diplotaxis muralis (L.) DC.; Dr aba lasiocarpa 
Rochel (incl. subsp . elongata (Host) Jav . ) ; Erophila verna 
(L.) Chevall. subsp . verna; Erysimum chciranthoides L. , E. 
comatum PanCiC , E. crepidifoliwn Reichenb. , E. cuspidatum 
(Bieb.) DC . , E . diffuswn Ehrh., E . odoratum Ehrh ., E. repan
dum L. , E. wi tmannii Zawadski; Euclidium syr iacum (L.) R. 
Sr . ; Hesperis matronalis (cult.); Hor nungia petraea (L . ) 
Reichenb. ; Hutchinsia alpina (L . ) R. Dr. subsp . brevicaulis 
(Hoppe) Arcangeli ; Hymenolobus procumbens (L.) Nutt . e x Tor 
rey & A. Gray ; Iber is saxatilis L. , I . umbel l ata L. ; I s at is 
tinctoriaL.; Lepidium carnpestre (L.) R. Br., L. ce.rtilagi
neum (J . Mayer) Thell . suhsp. c rassifolium ( '..laldst . & Kit . ) 
Thell. , L. densiflorum Schrader, L. lati folium L. , L perfo
liatum L. , L. ruderale L . . Lunaria annua L. subsp. pachyr
rhiza (BorbB.s) Hayek; Neslia paniculata (L.) Desv.; Rapha-
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nus raphaniastrum L . subsp . raphaniastru.rrt , R. sativus L. 
(cult . ); Ror ippa amph ibia (L . ) Besser , R. austriaca (Crantz) 
Besser, R. islandi ca (Ceder) BorbB.s , R. pyrenaica (Lam . ) 
Reichenb ., R. sylvestr is (L.) Besser subsp . syl vestris, R. 
sylvestris subsp. kerneri (Menyh.) So6 ; Sinapis alba L. 
(cult . ) , S. arvens is L.; Si symbr ium altissimum L., S . loese
lii L., S . offic inale (L . ) Scop. , S . o r ientale L. , S . poly
morphum (~lurray} Roth ; Syrenia cana (Piller & Mitterp . } 
Neilr ., S. montana (Pallas ) Klokov ; 'l'hlaspi arvense L.; T . 
perfoliatwn L. 

A. caryophy ll acea rum ('..J'allr.) Cif. & Biga on Spergularia 
marina (L . } Griseb . ( ; S . salina J. & C. Pres!.} , S . media 
(L .} C. Pre s l ( ; S . marginata Kittel }. 

A. e uro tiae Tranzschel on Ceratocarpus a r enarius L. 

A. portulacae (DC . ) Kuntze on Portulaca oleracea L. s ubsp. 
oleracea , P . oleracea subsp. sativa (Haw .) Celak . (cult . ) 

A. tragopogoni s (Pers . ) Gr ay on Ambrosia artemisiifolia L. ; 
Ar temisia vulgar is L . ; Centaur ea atropurpurea Waldst. & 
Kit ., C. kotschyana Heuffel, C. o rientalis L . , C. ? sca.bio
sa. L.; Chamomilla suaveolens (Pursh) Rydb. ; Cir sium alatwn 
(S . G. Gmelin} Bobrov (= C. setigerum Ledeb.} , C. arvense 
(L . } Scop. , C. canum ( L. } Scop ., C. erisithales (Jacq.} 
Scop. , C. oleraceum (L . } Scop. , C. rivular e (Jacq.} All. , 
C. vulgare (Savi) Ten .; Crepis sancta (L . ) Babcock (= Lago
seris sancta (L . ) K. MalY ); Crupina vulgari s Cass. ; Fi lago 
vulgaris Lam .; Inula britannica L . , I. conyza DC . , I. sali 
cina L. ; Logfia a rvensis ( L.) Holub ; Scor zonera cana (C.A. 
Meyer) 0. Hoffm ., S. hispanica L., S . laciniata L. ; Senecio 
ve rna lis Waldst. & Ki t.; Serratula tinctoriaL.; Tr agopogon 
dubius Scop ., T . porr ifolius L. (cult . ) , T . pratensis L., s. 
1.; Xeranthemum annuum L., X. cylindraceum Sibth. & Sm . 

BASJDIOPHORA Roze & Cornu 

8. e ntospora Roze & Cor nu on Conyza canadensis (L . ) Cronq. 
( = Erigeron canadensis L. ) . 

BREMIA Rege l 

B. lac tucae Regel on Arctium lappa L . , A. minus Bernh . , A. 
tomentosum Miller; Carduus acanthoides L. : C. cri spuc L . . 
C. nutans L., C. personata (L . ) Jacq., s.l . subsp. a l bicans 
(AdamoviC ) Kazmi ; Carl ina acaulis L. , s . 1 .; Centaurea cya
nus L., C. jacea L. , C. mollis Waldst . & Kit ., C. nigres-
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cens t,rilld ., C. pannonica (Heu!Tel) Si monkai subsp. pannoni 
ca, C. phrygia L. s ubs p. phryeia, c. phrygia subsp . carpa
tica {Pore ius) Do still , C. phrygia subsp . melanocalathia 
( Borba s) Dostal , C. ph r ygia subsp. pseudophrygia (C . A. !~e
yer) Gugle r, C. rocheliana (lleuffel ) Dostal ( = C. banatica 
Rachel ex Hayek , non A. Kerner}, C. solstitialis L., s . l . , 
C. stenolepis A. Kerner subsp. stenolepis , C. t riumfe tti 
All . ; Cephalorrhynchus tuberosus (Steven) Schschian ; Cicer 
bita alpi na (L.) Wallr.; Cirsiwn arvense (L.) Seep. , C. ca
num (L . ) All., C . oleracewn (L . ) Scop. , C. palustre (L . ) 
Scop., C . rivular e (Jacq . ) All., C. vulgare (Savi ) Ten.; 
Crepis biennis L. , C. foetida L. subsp . r hoeadifolia {Bieb.) 
Celak., c. paludosa (L.) r~oench , c. pulchra L.' c. sancta 
(L.) Babcock( = Lagoser is sancta (L.) K. Maly) , C. se t osa 
Haller fil . ; Di morphotheca pluvi a lis ~4oen ch (cult.); Gazunia 
r igens (L.) Gaertner ( = G. splendens E . G. & A. He nde r son) ; 
Helichrysum bracteatum (Vent.) Andrews (cult.); Hieracium 
a r gillaceum Jordan , s . l . , H. aurantiacum L., H. bifidum 
Kit. , H. caesium (Fries) Fr ies , H. caespitosum Dumort ., 11. 
cymosum L., H. ? lactucella \o/'allr. , H. l actucella Wallr. 
subsp . lactucella, H. muror urn L., H. pil osella L. s ubsp . pi 
losella , H. pilosella subsp. micradenium Negel i & Peter , H. 
piloselloides Vill . subsp . piloselloides , H. praealtum Vill. 
ex Gochant, s.l. , H. praealtum subsp . bauhinii (Besser) Pe 
tunnikov , H. praealtum subsp . thaumasiurn (Peter) P . D. Sell, 
H. rotundatum Kit . & Schultes ( = H. transsilvanicum Heuf
fel) , H. umbellatum L. ; Hypochoeris radicata L. ; Lactuca sa
ligna L. , L. sat iva L. (cult . ) , L. serriol a L. , L. viminea 
(L.) J . & C. Prcsl; Lapsana communis L., L. intermedin 
Bieb . ; Leontodon autu.'llllalis L. , L. hispidus L. , s . l.; ~1yce
lis muralis (L.) Dumort .; Onopordum acanthi urn L. , 0 . taur i 
cum Wi l ld . ; Picris echioides L. ( = Helminthia echioides (L.) 
Gaertner) , P. hieracioides L. , s .1. ; Senec io aquaticus Hill 
subsp . barbareifolius (Wimmer & Grab .) Walters , S . squalidus 
L. ( = S. rupestris Waldst . & Kit.), S . subalpinus Koch, S . 
vernalis Waldst . & Kit ., S. vulgaris L.; Sonchus arvensis 
L., s.l. , S . arvensis subsp . uliginosus (Bieb . ) Nyman, S . 
asper (L . ) Hill s ubsp . asper , S. asper subsp . glaucescens 
(Jordan) Ball , S. oleraceus L. , S . palustris L. , Taraxacum 
' officinale Weber '; Xeranthemum annuum L. 

BREMIELLA G. Wil s on 

B. baudysi i (SkalickY) 0 . Const. & Negrean on Berula e r ecta 
( Hudson) Coville ( = Sium e r ect urn Hudson) ; Oenanthe silai fo 
lia Bi eb.; Sium lati folium L. 
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PERONOSPORA Corda 

on BORAGINACEAE 

P . aspe rug in i s SchrOter on Asperugo procumbens L. 

P . cerinthe Uliyanishchev ex Jacz . & P . A. Jacz . on Cerint he 
minor L. 

P. cynoglossi Burrill ex Swingle on Cynoglossum hungari cum 
Simonkai. 

P. echi i ( L. Krieger) J acz. & P . A. Jacz . on Echium vulgare 
L. 

P. echinosperm i (Swingl e) Swingle on Lap-pula bar bata (Bi eb.) 
Gurke , L. marginata (Bi eb.) Gurke ( = L . patula (Lehm . ) Me
nyh . ) , L. squa rrosa (Retz . ) Durnort . subsp. squarr osa ( = L. 
echinata Fritsch). 

P. 1 i thospermi GS.um . on Buglossoides arvensis (L . ) I. t-1. 
Johnston subsp . arvensis (= Lithospermurn arvense L. ) , B. ar
vensis subsp . sibthorpiana (Griseb . ) R. Fernandes , B. glan
dulosus (Velen . ) R. Fernandes ( = Lithosper mum glandulosum 
Velen . ) . 

P . myosot idi s deBary on Myosot i s alpestris F.W. Schmidt 
(cult . ) , M. a rvensis ( L.) Hill subsp. a rvensis , M. discolor 
Pers. subsp. di scolor (= M. vers i color Sm. ) , tif. r amosissima 
Rochel subsp . r amos i ssima , M. scorpioides L. (= t-1. palust r is 
(L . ) Hill) , f.! . spars iflora 11ikan ex Pohl, M. stricta Link ex 
Roeme r & Schultes , t~ . sylvatica Hoffm subsp . sylva t ica . 

P . roche I i ae Kalimbetov on Rochelia dispe r ma ( L. f il.) C. 
Koch subsp. retorta (Pallas) E. Kotejowa. 

P. symphyt i CS.urn . on Symphytum cordatum Waldst . & Kit. , S . 
nodosum Schur, S. offi cinale L. , s.l. , S . offic i nale subsp . 
uliginos urn (A. Ke r ner) Nyman , S . ot tomanum Fri v. 

on CAMPANULACEAE 

P. phyteumatis Fuckel on Phyteurna vagneri A. Kerne r . 

o n CAP PARIDACEAE 

P. pa rasitica (Pe r s. : Fr. ) Fr . on Cleome spinosa Jacq. 
(cult . ). 

on CARYOPHYLLACEAE 

P. ag ros terrma t i s GS.um. on Agrostemma g i t hago L. 

P. a 1 s i nea rum Casp . on St ellaria medi a ( L. ) Vill. 
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P. arenariae (Berk. ) Tul . on Moehr ingi a trinervia (L.) 
Clairv . 

P . campes tri s GS.um. on Arenaria serpyll ifolia L. 

P . conferta (Unger) Unge r on Cer ast i um du.b i um (Bast.) 0. Sch
war z ( = C. anomal um 1Naldst . & Kit . ) , C. fontanum Baurng . sub
sp . triviale (Li nk) Jalas . 

P . gypsophilae Jacz . & P . A. Jacz. on Gypsophyl a muralis L. 

P . holos tei Casp. ex de Bary on Holosteum umbellatwn L., s . 
1. , H. umbel l atum subsp. glutinosum {Bieb.) Nyman. 

P. I y chn it i s GB.um. on Lyc hnis alpin a L . (cult . ) , L. vise aria 
L. 

P. melandri i GS.um. on Silene alba ( t.liller) E.H . L. Krause , S. 
noctiflora L., S. otit es (L.) Wibel . 

P. obova ta Donorden on Spergula arvensis L. ; Sper gularia ma
r ina (L . ) Griseb., S. media (L.) C. Presl , S. r ubra (L.) J. 
& c. Presl. 

P . pa rva Giium. on Stellaria holostea L. 

P . s cl e ranthi Rabenh . on Scler anthus annuus L. , s . l., S. un
cinatus Schur. 

P. tomentosa Fuckel on Cer astium arvense L., s . l. (cult . ) , C. 
b r achypetal um Pers. , C. gl omera tum Thuill. , C. semidecandrum 
L . 

on CHENOPODIACEAE 

P. che nopodi i-g l auc i GS.um . on Chenopodium glaucum L. 

P. far i nos a (Fr . ) Fr. on Atriplex hastata L. , A. hortensis 
L. (cult.) , A. nitens Schkuhr , A. oblongi folia Waldst. & 
Kit. , A. patula L., A. rosea L., A. tatarica L. ; Beta vulga
r is L. (cult.) ; Cer a t ocarpus a r enarius L . ; Chenopodium album 
L., s . 1 ., C. arnbrosioides L. , C. bonus - henricus L., C. fici 
folium L. , C. hybridurn L., C. murale L. , C. opulifolium 
Schrader ex Koch & Zi z, C. polysperrnum L., C. urbicum L., C. 
vul vari a L.; Halimi one verrucifera ( Bieb.) Aellen (= Obione 
ve r r ucifera ( Bieb . ) tifoq . ) ; Kochia scoparia ( L. ) Sc hrader 
(cult .) ; Spinacia oleracea L. (cult.). 

P. vistulensis WrObl. on Cor ispermum nitidum Kit. ; Salsola 
kali L. , S. kali L. s ubsp . r uthenica (Iljin) So6. 

on CISTACEAE 

P. leptoclada Sacc. on Helianthemum canum (L . ) Baumg. s ubsp . 



545 

canum , H. nummularium (L . ) Miller , s.l. , H. nwmnular i um sub
sp . nummular ium , H. nwnmularium subsp . obscurum ( ~elak . ) J . 
Holub , H. oelandicwn ( L.) DC. subsp . alpes tre (Jacq .) Br e i 
str . , H. sal icifoliurn ( L. ) Mille r . 

on COIIPOSITAE 

P. leptospe rma de Bar yon Anthemi s a r vensis L., A. austri a
ca Jacq . , A. cotula L. ; Artemi sia absinth i um L. , A. annua 
L.; Chamomi lla r ecutita (L . ) Rauscher t , C. suaveolens 
(Pursh) Rydb . ; Leucanthemurn nipponicum Franch . ( = Chr ysan
themum nipponicurn r.Jatswn . ) (cult . ) ; t>iat r icar io. per fo r ata 
MErat (= t-1. inodor a L. ) ; Tu.nacetum vul gar e L. 

P . ra dii de Bar y on Anthernis r ut henica Bieb .; Mat ricaria 
perforata t.te r at . 

o n CRUCIFERAE 

P . l ep idi i 01cAlp . ) G. Wilson on Coronopus squamatus (For
skAl) Ascher son ; Lepi dium densifl o r um Sch r ader , L. ruderale 
L . 

P. ni e s s lea na Ber l. on Al l iar ia petiolata (Bieb . ) Ca vara & 
Grande . 

P. pa ras i t i ca ( Pe r s . : Fr. ) Fr. on Alyssum alysso ide s ( L. ) 
L., A. desertor urn Stapf , A. hi rsutum Bi eb . , A. linifoli um 
Stephan ex Willd. , A. mi nut wn Schlech t . ex DC. , A. rnurale 
Waldst . &. Ki t . , A. petrae\lr.l Ar d ., A. saxatile L . ; Ar abidop
sis thaliana (L . ) Heynh .; Arabi s a l pina L. , A. glabra (L.) 
Bernh . , A. h i rsuta (L . ) Scop ., A. turrita L . ; Armor acia 
rusticana P . Gaertner , B . Meyer & Scherb .; Bar bar ee. vulga
ris R. Br . ; Ber ter oa. i nc ana ( L. ) DC . , Br assica e l on gate. 
Eh rh. subsp . e l ongata , B. j uncea (L . ) Czer n . & Coss . , B. na 
pus L. {cult . ) , B. ni gr a ( L.) Koch , B. ol e r ac ea L. , i ncl . 
cvars, B. rapa L. , s . l. , B. r apa s ubsp. ol eife r a DC . (cult . ) 
Bunias or iental is L. ; Cal epina irregular ia. (As so) Thell . ; 
Camelina micr ocar pa Andrz . ex DC . , C. r umelica Velen. , C. 
sativa ( L.) Crantz ; Capsella bursa- pastoris (L . ) Medicus ; 
Car damine bulbi fera (L . ) Cr antz (= Dentaria bulbi f era L. } , 
C. flexuosa With ., C. glanduligera 0 . Schwa r z ( = Den t a r ia 
gl andulosn. \ofaldst . & Kit . ) , C. gr aeca L. , C. hi r s ut a L. , C. 
impatiens L. , C. matthiolii Mor e t t i; Car dami nops is a r enos a 
( L.) Hayek ; Carda r ia draba (L.) Desv. subsp. d r aba ; Chei r a n
thus cheiri L. (cult.) ; Chor i s por a tenella (Pallas) DC . , Co
chlear i a pyr ena ica DC . , var . borzeana Coman & E. I . Ny8.r 8.dy , 
Conringia o ri ent ali s ( L. ) Dumor t . ; Descur a inia s ophi a ( L. ) 
Webb ex Pr antl (= Sisy mbrium sophia L.) ; Dipl otaxis mur alis 
L. , D. tenuifolia ( L.) DC .; Dr aba nemor osa L.; Er ophila ve r -
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na (L . ) Chevall., s .l. ; Er ucastrum nastur t iifolia (Poi r et) 
O. E . Schulz ; Er ysimum cheiranthoides L. , E. cuspidatwn 
( Bi eb . ) DC . (= Syr e n ia cuspidatn L. ), E. diffu.sum Ehr h ., r; . 
odor at um Ehrh. , E. r epandum ; , E. Yitmannii Zawadski , s .1. ; 
Euclidium s y r i a cum (L.) R. Sr .; Hesperi s mat r onali s L., s . 
1 . , H. syl vestris Grantz subsp . velenovskyi {Fri tsch) Bor za ; 
Iberi s umbe llata L.; I sati s t inc t or ia L. , s . l .; Lepidiu.rn 
campestre (L . ) R. Br ., L. dens iflorum Schr ader , L. latifo
l iwn L., L. per foliaturn L . ; Lobularia maritima (L . ) Desv . 
(cult.) ; Lunar ia annua L. subsp. pachyrr hiza (Borb8.s) Hayek , 
L. rediviva L. ; t4atthiola incana (L . ) R. Br. subsp . incana 
(cult . ) , 1~ . longipetal a (Vent.) DC. subsp . bicornis (Sibth . 
& Sm.) P. W. Ball ; Nasturtium officinale R. Br .; Neslia pani 
cula t a (L . ) Desv., s .l.; Pel tar i a a l l i acea Jacq .; Raphanus 
raphania strum L . sub s p . r aphania str um , R. r aphani astrum sub
sp . landr a 0-ior ett i ex DC.) Bonnie r & Layen s , R. sat ivus L. 
(cult .) ; Rapis t r um per enne (L . ) All. ; Ror ippa amphibia (L . ) 
Besser, R. x a r moracioides (Tausch) Fuss , R. austriaca 
(Crantz) Besser, R. islandica (Ceder) BorbB.s , R. sylvestris 
(L . ) Besser subsp . sylvestris ; Sinapis alba L. (cult . ) , S . 
arvensis L. ; Sisymbr ium altissimum L., S . loeselii L. ~ S . 
off icinal e (L . ) Scop ., S . ori ent ale L. , S. polymor phum (r~ur
r ay) Rot h, S. st rictissimum L.; Syr enia montana ( Pallas) 
Klokov; Thl a s pi arvense L. , T . per fol iatum L. 

on DIPSACACEAE 

P. cephalariae-laevigatae SB.vul . & Rayss on Cephalaria lae
v i gata (Waldst. & Ki t.) Schrader , C. uralensis (J . Murray) 
Schrader subsp . multi fida (Roman) Roman & Beldie . 

P . d ipsac i Tul . ex de Bury on Dipsacum fullonum L. ( = D. 
syl vest r is Hudson) , D. l acini atus L ., D. sativus (L . ) Hon
ckeny (cult . ). 

P . knau t i ae Fuc kel ex Schr Oter on Cephalari a transylvanica 
( L . ) Roemer & Schultes ; Knautia a r vens i s ( L . ) Coulter , K. 
? dipsaci folia Kreutzer s . 1 . , K . drymeia Heuffel subsp . dry
meia ; Scabiosa columbaria L. subsp . col u.!Tibari a ( = 5 . banati
ca 1rlaldst . & Kit. ), S . lucida Vill. subsp . lucida , S . 
ochr oleuca L . 

P. violacea Ber k . & Cooke on Knautia arvensis (L . ) Coulter 
( i n flowers) ; Scabi osa col umbaria L . (in flo...,e r s) . 

on EUPHORBIACEAE 

P. cyparisiae deBary on Euphor b i a amygdaloides L., E. cypa
r issias L ., E. esula L . s ubsp . tommasiniana (Bertol . ) Nyman 
( = E. virgata a uct . ). 

Constantinescu & Negrean 9 
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P. eupho rbiae Fuckel on Euphor bia ? serr ulata Thuill . 

P. va les i aca Giium . on Euphorbia seguierana Necker ( = E. ge
rardiana Jacq . ) . 

on GENTIANACEAE 

P . ery t h r aeae KUhn ex Giium. on Centauriwn erythraea Rafn 
subsp. eryth r aea , C. pulchellum (Swartz) Druce . 

on GERANIACEAE 

P . conglome rat a F'uckel on Erodi u.'ll c iconi um (L . ) L' Her ., E. 
cicutarium (L . ) L'Her., E. hoefftianum C.A. 14eyer (incl . E. 
neilreichii Janka); Ge r a nium columbinum L. , C . dissectum L., 
G. lucidum L., G. molle L. , G. phaewn L. , G. pusillum L. , 
G. robert i anum L., G. sylvaticum L. 

on LABIATAE 

P. lami i A. Br aun on Acinos alpinus (L . ) Moench subsp . alpi
nus , A. alpinus s ubsp. majoranifolius (t.1iller) P . W. Ball, 
A. a rvens i s (Lam.) Dandy ; Lamium album L. , L. amplexicaule 
L., L. gar gani cum L. subsp. laevigatum Arcangeli (= L. bi 
thynic um Bentham} , L . maculatum L. , L . purpurewn L .; Leonu
r us marrubiastrum L. ; Stachys palustris L. ; Zizi phor a co.pi 
tata L . 

P. st i gma t i co 1 a Ro.unkiae r on Mentha longi folia ( L. ) Hudson 
(in flowers) . 

on LEGUMINOSAE 

P . aest iva I is H. Sydow in Giium. on Medic a go falcata L. , M. 
sativa L . (cult.); t4el ilot us alba Medicus , M. officinalis 
(L . ) Pallas . 

P. astraga l ina H. Sydow on Astragalus cicer L., A. hamosus 
L ., A. onobrychis L. 

P. coroni l lae G3.urn. on Coronilla scor pioides (L.) Koch , C. 
varia L. 

P. e r vi A. Gust . on Vic i a h irsuta (L.) S .F. Gray. 

P. lotorum H. Sydow on Lotus tenuis Waldst . & Kit . ex Willd. 

P. manshu r ica (Naum.) H. Sydow on Glycine max (L.) Merr . 
(cuJ.t.). 

P. medicaginis - minimae Gaponenko on Medicago lupuli na L., t4 . 
minima ( L. ) Bartal. 

P. senneniana Frag . & Sacc . on Lathyrus niger (L . ) Bernh . 
subsp . niger , L. palustris L. , L. t uber osus L. 
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P. tetragonolobi Gii.urn . on Tet r agonol obus mari t i mus (L . ) Roth 
( = T. siliquosus ( L. } Roth} . 

P . trifoliorum deBary on Tri fol ium alpest r e L., T . arvense 
L. , T . badium L. , T. campestr e Schreber , T . dubium Sibth., 
T . e chinatum Bieb. , T . hybr idwn L. , T. hybridwn subsp . ele
gans (Sa.vi} Ascher son & Gr aebner , T. medium L. , s.l. , T . me
dium s ubsp . banaticum (Heuffel) Hendrych , T. montanum L. , T. 
pratense L . (cult . } , T . r epens L., T. spadiceum L., T . st r i 
atum L . 

P. v i ciae (Ber k . ) Casp . on Galega o f ficinalis L.; Lathy r us 
c icer a L., L . hirs utus L., L. nissolia L. , L. sphaericus 
Retz., L. sy lvestri s L. ; Piswn sativum L. s ubsp . sativur.~. 
(cult .) ; Vi c i a a ngustifol i a L., V. craccu L. , V. g r and ifoli a 
Scop ., V. lathy r oi des L., V. luteaL. subsp. lutea , V. nar 
bonens is L . , V. pannonica Crantz , s.l ., V. pannonica subsp. 
stri ata (Bi eb.) Nyman , V. pe r egr ina L ., V. pisifo r mis L., V. 
sativa L. ( cult . ) , V. sepi um L., V. tetr asperma L., V. vil
losa Roth. 

on LILIACEAE 

P . de s tructor (Be rk. ) Casp . in Be r k . on Allium cepa L. 
(cult. } , A. f istulosum L. (cult . }. 

on LINACEAE 

P. I in i SchrOter on Linum cathar ticum L. 

on PAPAVERACEAE 

P. affinis Rossm . on Fumaria o ff icinalis L. , F. schleiche ri 
Soycr- Willemet , F . vaillantii Loisel. 

P. arborescens (Berk . ) Casp . on Papaver dub i um L., P. r hoeas 
L., P . somn iferum L. (cult.) . 

P . co ry da li s deBar y on Cor ydal is bul bosa (L.) DC. subsp. 
marschalliana ( Pallas) Chater , C. soli da (L . ) SchW'ar z ; Gla
ucium co r niculaturn (L.) J . H. Rudolph . 

P . c ri stata Tranzschel on Papaver hybridum L. 

P . corydal is -inte r media e G8.urn . on Corydalis capnoides (L . ) 
Pers. 

on PLANTAGINACEAE 

P. a lta F'uckel on Plantago altissima L. , P . cor nut i Gouan , 
P. lanceolata L., P. major L., s .l., P . major subsp . inter
media (DC) Arcangeli , P . medi aL., s.l . 

P. p I a tag in i s Burrill on P . arenar ia V.'aldst. & Kit. . ( = ? . 
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on PLU~~AGINACEAE 
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P. stat ices Lobik on Limonium gmelinii (Willd . ) Kuntze , L. 
vulgare Miller subsp . serotinum (Reicnenb . ) Gams (= Statice 
limoniwn L.) 

on POLYGONACEAE 

P. ducomet i i Siem . & Jank. . on Fagopyrum esculent urn l-1oench 
(cult.) . 

P. polygoni ThUrn. ex A. Fischer on Polygonu.1Jl arenariu.rn Wald
st . & Kit . subsp. a r enar i um , P. aviculare L. 

P. po l ygoni- convolvul i A. Gust . on Bilderdykia convolvulus 
( L. ) Dumort. 

P. rumi cis Corda on Rwnex acetosa L. , R. acetosella L., R. 
alpestr is Jacq . { = R. arifolius All.) , R. tuberosus L. s ub
sp. tuber osus. 

on PRI MULACEAE 

P. and rosaces Niessl on AnOrosace elongata L. ; Prirnule. ver is 
L. 

on RANUNCULACEAE 

P . fica r i ae Tul . ex de Bary on Hellebor us purpurascens Wald
st. & Kit.; Ranunculus acris L. subsp . acris , R. acris sub
sp. strigul osus (Schur) Hyl. ( = R. stevenii a uct . ) , R. bul
bosus L. subsp. bulbosus, R. cassubi cus L. , R. car pat i cus 
He r b ich, R. constant i nopolitanus (DC.) D1 Urv ., R. c r enatus 
Waldst . & Kit ., R. ficaria L., R. flarnmula L. , s . l. , R. la
teriflorus DC . , R. oreoph i lus Bieb . , R. oxyspermus \.filld. , 
R. pedatus Waldst . & Kit ., R. pl atanifolius L., R. polyan
themos L. subsp. polyanthemos , R. pseudomontan s Schur , R. 
r epens L. , R. sardous Cr a.ntz. 

P . i l ly ri ca GB.um . on Ranunculus illyricus L. 

P . parvula A. Schneider ex Jacz. & P . A. J acz . on Isopyr um 
thalict roides L. 

on RESEDACEAE 

P . crispula Fuckel on Reseda lutea L., R. phyteuma L. 

on ROSACEAE 

P. potenti l lae de Bary on Pot entilla aur ea L. subsp . au r ea , 
P. aurea L. s ubsp . ch r ysocraspeda (Le hm.) Nyman (= P . terna 
ta C. Koch ). 
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P. spa rsa Ber k. ex Berk & Broome on Alchemilla. glabra. Ney
genf. , A. ' hybr ida ' auct ., A. 'vulgaris ' auct ., A. xantho
chlor a Rothm .; Aremonia agrimonoides ( L.) DC. subsp . agr imo
noides ; Fragaria vesca L. ; Geum aleppic~ Jacq. , G. coccine
um Sibth . &: Sm . (cult . ) , G. rivale L. , G. ur banum L.; Poten
t illa anserina L. , P . r eptans L. ; Rosa gallica L.; Rubus 
caesius L . , R. canescens DC. , R. hirsutus Waldst. & Kit. , R. 
idaeus L. ; Sanguisorba minor Scop . 

on RUBIACEAE 

P. calotheca de Bary on Asperula purpurea (L.) Ehrend. sub
sp . pu r purea ( = Gali um pur pureurn L. ); Cruciata pedemonta."la 
( Bellardi) Ehrend. ( = Galium pedemontanum (Bellardi ) All. ) .; 
Galium album Mi ller , G. aparine L. , G. boreale L. , G. diva
r icatum Pourret ex Lam . , G. humifuswn Bieb. , G. rnol lugo L., 
G. odor atum Scop . (= Asperula. odorata L . ) , G. palustre L., 
G. rubioides L., G. schultesii Vest ., G. spurium L., G. tri 
cornutwn Dandy, G. ver um L. s ubsp. ve r um. 

P . s hera rdiae Fuckel on Sher ardi a. arvensis L. 

on SAXIFRAGACEAE 

P . ch r ysosp len i i Fuckel on Chrysospleniwn alter nifolium L. 

o n SCROPHULARIACEAE 

P . grisea (Unger) Unger on Chaenorrhimun minus (L.) Lange 
subsp . minus ; Di g italis grandiflora Miller; Euphr asia pecti
nata Ten. ; Linaria genist ifolia ( L. ) Miller subsp . genist i 
folia , L. vulgaris Mille r ; Ver oni ca anagallis- aquat ica L. , 
V. anagalloides Cuss . , V. becccabunga L. , V. catenata Pen
nell(= V. aquatica Bernh . , non S . F. Gray) , V. officinalis 
L. , V. scardi ca Gri seb. , V. scutellata L., V. ser pyllifolia 
L., V. serpyl lifol ia subsp. humifusa. (Dickson) Syme , V. spi
cata L. subsp. spicata , V. urtic ifolia Jacq. 

P . melampyr i ( Bucholt z) J. Davis on Li nar ia genistifolia 
(L . ) t1iller subsp. genistifolia , L. vulgaris t-1iller (in 
flowe r s) ; 14a.lampy r wn a r vense L. , M. cristatum L. , f'.1. saxosum 
Baumg . ; Rhinanthus r umeli cus Vel en . 

P . s o rd i da Berk . & Broome on Scrophularia nodosa L. , S . sco
polii Hoppe ; Ver basum banaticurn Schrader , V. blattaria L., 
V. densiflor wn Bert ol. (= V. thapsiforme Schrader) (cult . ) , 
V. gl abr aturn Frib . subsp . glabr atwn , V. n igrurn L., s . l. , V. 
phlomoides L. , V. speciosurn Sc hrade r, V. thapsus L., s.l . , 
V. thapsus subsp. c r assifolium (Lam . ) l-1urb . ( = V. montanum 
Schr ader ) ; Veronica a r vensis L., V. austriaca L. subsp. teu
c r ium (L . ) D.A. Webb( = V. teucrium L. ) , V. chamaedrys L., 
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s . 1 ., V. hederi fol i a L. , V. persica Poi r et , V. poli ta Fr ies 
( = V. didyma a uc t ., vix Ten . ) ~ V. praecox All . , V. prostra
ta L. 

on SOLANACEAE 

P. hyoscyami de Bary on Hyoscya'llus nige r L . 

P. tabac ina Adam on cultivated Nicot i ana alata Link & Ot t o , 
N. i pomopsiflora Dun ., N. langsdorfii Schrank , N. l or.giflo
ra Cav . , N. nodi flora Cav., N. paniculata L. , N. rusti ca L. , 
N. suaveolens Lehm., N. tabacu.rn L . 

on URTICACEAE 

P . deba ryi E. Salmon & Wa r e on Urt ica urens L. 

on VALERIANACEAE 

P. valerianae Trail on Valeriana o fficinalis L. 

P. valerianellae Fuckel on Valerianella dentata Pollich, V. 
las i ocarpa (Steven ) Bet eke, V. l ocust a ( L. ) Letterade, V. 
pwnila ( L. ) DC ., V. rimosa Bast . 

on VIOLACEAE 

P. vi o 1 ae de Bary e x SchrOte r on Viola arvensis ~lurray , V. 
kitaibeliana Schultes , V. t ri color L. s ubsp . tricolor . 

on ZYGOPHYLLACEAE 

P. tr ibul ina Pass. on Tribulus terrestris L. 

PLASMOPARA 5ch roter 

P. dens a (Rabenh . ) SchrOter on Euphrasia rostkoviana Hayne , 
s . l. , E. stricta D. Wollf ex J . F . Lehm . ; Odontites verna 
(Bellar di) Dwnort ., s . l.; Rhinanthus a lpinus Bawng . , R. an
gustifolius C. C. Gmelin, R. minor L., R. rumelicus Velen . , 
R. wagneri Degen. 

P. epi lobi i (Otth) Sacc. & Sydow on Epilobiurn hirsutum L. , 
E. palustre L., E . parviflorum Schr eber , E. rosetun Schreber, 
E. tetragonum L. subsp . l arnyi (F.W. Schultz) Nyrna.'l. 

P . ha Is ted i i (Farlow) Berl. & de Ton i on Carthamus tinctori 
us L. (cult . ) ; Dimorphotheca sinuata DC. ( cult . ) ; Helianthus 
annuus L. (cult . ) ; Xanthiwn i tal icurn f'.1ore tti, X. st ruma rium 
L . 

P . abducens ( SchrOter) SchrOter on Impatiens noli - tangere 
L . 

pusi lla (deBary) SchrOter on Geranium pratense L. , G. 
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sylvaticum L. 

P. pygmaea (Unger} SchrOter on Anemone nemor osa L., A. ra
nunculoides L.; Helleborus odorus Waldst . & Kit. subsp. odo
r us , H. purpurascens Waldst. & Kit . ; Isopy rwn tha.lictroi
des L. 

P. skvo rtzovi i Miura on J\butilon theophrast i Medicus. 

P . sphae rosperma SS.vul . on Tragopogon dub ius Scop. 

P. umbell i fera rum (Casp.) SchrOter ex Wal"t'enw. on Aegopodiwn 
podagraria L.; Anuni majus L. (cult.) ; Angelica archangelica 
L., A. sylvestris L. ; Anthriscus nitida (1.•.'ahlenb.} Garcke , 
A. sylvestris (L . ) Hoffm.; Apium graveolens L. (cult . ) ; Ca
cucalis platycar pos L. ; Conium maculatum L.; DauCus carota 
L. ( c ult . ); Ferulago campestris {Besser} Cr ee . ; :'oeniculum 
vulgar e l-1iller (cult. ) ; Laserpitiurn lntifolium L. ; Levisti 
cum offic innle Koch (cult.); Ligusticum mutellina (L . ) Cran
tz ; Meum athamanticum Jacq,; Pastinaca sativa L., s.l. 
(spont . & cult . ) ; Petroselinum crispum (!~iller) A. W. Hill 
(cult . ) ; Peucedanum alsaticum L. , P. austriacum (Jacq . ) 
Koch, P. palustre (L . ) t-1oench ; Pimpinella maj or (L . ) Hudson, 
P . saxifraga L.; San icula europaea L. ; Silaum silaus (L.) 
Schinz & Thell. . ; Smyrnium perfoliatum L. 

P. v i t i cola (Berk. & t-1 . A. Curt is) Be r l. & de Toni on Vitis 
vinifera L. subsp . vinifera (cult .), V. vinifera subsp. syl
vestris (C . C. Gmel.in) Hegi , V. vinifera x American species 
(cult . ) . 

PSEUDOPERONOSPORA Ros tovtsev 

P. cannabina (Otth) Curzi on Cannabis rude ralis Janisch. , C. 
sativa L. (cult . ). 

P. cu bensis (Berk. & f.1.A. Curtis) Rostovtsev on Cucumis melo 
L. (cult.) , C. sativus L. (cult . ) 

P . humul i (t-1iyabe & Takahashi) G. t.Jilson on Humulus lupulus 
L. (cult . & spont . ). 

P. urticae (Lib . ex Berk.) E. Salmon & Ware on Urtica dioi 
ca L., U. kioviensis Rogow . 

SCLEROSPORA Schroter 

S . g ramini co la (Sacc . ) SchrOter on Setaria i talica (L.) 
Be.auv. , S. verticillata (L . ) Beauv., S . viridis (L . ) Beauv . 
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HOST-F UNGUS INDEX 

Host t ri nomial s re f e r to subspec i es . Wheneve r consecut i ve hos t spe c ies 
are pa r as i t i zed by the same fungus , the funga l name i s on l y men t i oned 
afte r the las t host l i sted. The fo l l ow i ng abbrev i at i ons are used throu 
ghou t for fungal generic and specific epithets: A. :Albugo; B. : Bn
mia; Ba . : Bas idi ophoN; BZ. . : Broemiel.la; P. : Peronos poru; Pl . : PZas 
mopal>Q; Ps . :: Pseudoper>onospor>a; S. : Sc leros pom; cand . : candida; 
lact . :: Zactucae; pat'as . :: paras itica; t r>ag . :: t:ragopogonis ; umbel . : 
wnbeZli[er>a..."um. 

ABUT I LON theoph r asti: Pl . s kVO!"t zovii . AC I NOS a l p i nus a l p i nus, alpinus 
majoran i f o li us, arvensis: P. Zamii . AEGOPOD I U/1 podagraria : Pt . umbel . 
AGROSTEI111A githago: P. agros tel717!ati s . ALCHEH I LLA g l abra, ' hybr i da', 
'vu l garis' , xanthochlora : P. spar>sa . ALLI AR I A petiola t a: P. nies sleana. 
ALLIUM cepa , fi s tulos um: P. des tructor . Al YSSUM alyssoides: A. cand.~ 
P. paras . ; borzeanum, ca I iacrae: A. cand. ; desertorum, hi rsutum, 1 i ni
folium , minutum, mura l e, petraeum , saxatile: A. cand.~ P. paras.; tor
tuosum: A. cand. AI1ARANTHUS a I bus , b I ito i des, 1 bouchon i i , g raec i zans , 
hybridus , l ivi dus , ret r oflexus: A. b liti . AMBROS I A artemisiifolia: A. 
trot.lfj . AHH I majus : Pl . wnbel . ANOROSACE e l onga t a : P. antb-osaces . ANEMONE 
nemorosa, ranuncu l oi des : PZ . pygmaea. ANGEll CA archange I i ca, sy I ves
tris: PZ . umbel . ANTHEH I S a r vensis, aust r iaca, cotula: P. leptosperma ; 
ruthen i ca : P. :radii . AtlTHR I SCUS n i tida , sy lvest ri s : Pl . umbel . APIU/1 
graveolens : Pl . u.'1!bel . ARABIOOPSIS thaliana : A. cand., P. par>as . ARAB I S 
a l pina, glabra, hi r suta: A. cand., P. paros.; mura l is , procur rc ns, rec 
ta, sag i ttata: A. tUVld.; tu r rita: A. cand .~ P. pattas. ARCTI UH lappa, 
mi nus , tomentosum: B. lac t . ARE110NIA agrimonoides ag r imonoides: P. 
sparsa. ARENAR I A serpy lli folia: P. campest r>is . ARHORAC I A rusticana: A. 
emu!., P. paras . ARTEMIS I A absinthium, annua: P. leptos pen rra ; vulga r is: 
A. t t>ag . ASPERUGO procumbens: P. asperug-inis . ASPERUl A purpurea: P. ca
locheca . ASTRAGALUS c i cer, hamosus , onobrychis: P. as t rogali,ta . ATRI 
PlEX hastata, hortens i s , nitens, oblongifo l i a , patu l a , rosea, tatar i ca: 
!' . faioinosa . BARBAREA vu l garis: A. cand . , P. pal'aS . BERTEROA incana : A. 
oand., P. paro~lA erecta: Bl . baudysii . BETA vul ga ris : P. far>ino
sa . Bl lDERDYKIA convo l vu l us : P. polygon.i - convolvuli . BISCUTEl l A laevi 
gata: A. cand. BRASSICA clongata e l ongata, juncea , napus , nigra, olera
cea , r apa, rapa o l e i fe ra: A. can.d. ~ P. paMs . BUGlOSSOIOES arvcns i s ar· 
vensis, ar vensis sibtho r piana, g landulosus: P. lithospermi . BUN I AS or i
enta l is: A. cand., P. paroas . CALEPI NA ir regularis: A. cand . , P. pa MS . 
CAMEli NA microcarpa , r umel i ca, sativa: A. cand . , P. paras . CANNAB I S ru
dera l is, sativa : Ps . canP.abi na . CAPSE l lA bursa-pastori s: A. cand., P. 
paros . CAROAM I NE amara: A. cand.; bu l bi f era , f l exuosa, g l andu l i gera, 
g r aeca: P. paras . ; hirsuta: A. cand., P. paros.; impatiens: P. paras .; 
mat thiol l i: A. cand.~ P. pal>aS . ; pratensis: A. cand . CARDAHINOPS I S are 
nosa: A. cmJd. ~ P. paras .; ha l ler i halle ri , ha l le ri ovi r ensis , neglec
ta: A. cand. CARDAR I A draba: A. cand., P. paros. CAROUUS acanthoi des, 
crispus , nutans , personata a lbicans: 8 . Z.act . CARLI NA acau l is : B. lac t . 
CARTHAMUS tinctor i us : Pl . ltalstedii . CAUCAli S platycarpos: Pl. . wnboZ . 
CENTAUREA at ropu r purea: A. trag . ; cyanus, jacea: 8 . 'lact .; ko tschyana: 
1!. trag . ; rno ll i s, ni g r escens: B. lact .; oriental i s : A. tr>ag .; pannoni ca 
pannoni ca, phryg i a ca r patica, f.lh r yg ia mel anoca l ath!a, phrygia flhryg i<l , 
phryg i a pseudophrygia, roche! iana : B. tact .; ? scabiosa : A. t rog.; sol 
s titla l i s, stenolepis, t r iumfetti : B. Zact . CENTAURI U/1 e ryth raca cry 
th raea, pulche l l um : P. eroythroaeac . CEPHAlAR I A l aevigata: P. cephala:riae -
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Zaovigatao; trans y lvan i ca: P. knautiae ; uralensis multir ida: P. cepha'La
riae- Zaevigatae . CEPHALORRHYNCHUS tuberosus: B. tact . CERASTIUH a r vense , 
brachypetalum: ? . tomentosa ; dubium , f ontantn trivia \e: P. confe't'ta ; 
g l omcratum, semldecandrum : P. romentosa. CERATOCARPUS arcnarius : A. eu
ro t iae, P. farinosa. CER INHTE minor: P. cori,ltho . CHAENORRH I NUH mi nus: 
P. grisea . CHAMOHILLA recutita : P. Wptosporma ; suaveol c n s : A. trag . , P. 
leptosperma . CHEIRANTHUS cheir i : A. cand., P. paras . CHENOPODI UM a l bum , 
ambros i oides, bonus-henricus, f i ci f olium : P. faroinosa ; glaucum: P. ahe
nopodii- glauci ; hybridum, murale, opulifo l ium, pol y spe rmum, u r bicum , 
vulvaria : P. farinosa . CHORISPORA t e ne ll a: A. cand. , P. paras . CHRYSO
SPLEN IUH alternifolium: P. chryuoapZ.eni£ .CICERBITA alpina: B. Z.act . CI R
SIUH a l a tum: A. trag.; arvensc, canum : A. trag., 0 . Zact. ; er i s i thales: 
A. trag .; o l e r aceum: A. trag ., B. Z.act .: palustre : 0. Z.act . ri vulare, 
vu l gare: A. troag ., B. lact . CLEOHE spinosa: A. cand., P. pa.r'aS . COCHLE
AR IA py renaica var . borzeana: P. paras. CONIUH maculat um: P. U'7'bcZ. . 
CONRINGIA or i ental i s : A. cand., P. paras . CONYZA canaden s i s : Ba. ento
sporu . CORISPERHUH ni tidum: P. vistulensis . CORONI LLA sco rpioides, va
ria: P. coronil."Lae . CORONOPUS squamatus: A. catrd. , P. lepidii . CORIDA
LIS bulbosa ma r schalliana: P. corydalis ; capno i des : P. corydalia-i~ter
medioo ; so l ida : P. corydaLis . CREPIS b ienni s , f oelida rhoeadifol i a, pa
ludosa, pulchra: B. Zact . ; sancta: A. trog ., B. lact .; sctosa: iJ . Zact . 
CRUCIATA pedemontana: P. calothcca . CRUP INA vulgari s : A. trog . CUCUHIS 
melo, sat i vus : Ps . cubcmsis . CYNOGLOSSUH hungarlcum: P. CIJnogl.ossi . 
~ carota : Pl. . wnbel . DESCURAINIA sophia: A. cand., P. paras . DIGI
TALIS grandif l ora: P. gr-isca . OIHORPHOTHECA p luvial i s: B. Lact.; s i nua
ta: Pl. . haZ.s tedii . DIPLOTAX I S mura li s : A. cand. , P. pal'Qs .; tenuifolia: 
P. paras . DRABA lasiocarpa: A. cand.; nemorosa: P. paras . DIPSACUS ful 
lonum, laciniatus, sativus : P. dip11aci . ECHIUH vulgare: P. eclrii . EPI 
LOBIUH hirsutum, palustre, parvif l orum, roseuiii , tetragonum: Pl . cpilo
bii. ERODIUH ciconium, cicutarlum , hoefftianum: P. conglomcrata . ERO
PH ILA verna s. l.: P. parus .; ve r na verna: A. cand.ERUCASTRUH nas t ur t ii
folia: P. pat"GO . ERYSIHUH cheiranthoides: A. cand., P. paros . ; coma tum , 
crepidi folium: A. cand.; cusp idatum , di ffusum, odora tum, r epandum, wi t
mann ii : A. cand., P. paras . EUCLIDIUH sy riacum: A. cand., P. pams . EU
PHORIIIA amygda l oldes , cypa r issias , esul a t onmas iniana: P. cypar-issi.ae ; 
seguierana: P. valesiaoo ; ? ser r ulata: P. euph.orbiae . EUPHRASIA pecti 
nata: P. gr-isea; rostkoviana, stric:ta : Pl . denoa . FAGOPYRUH esculentum: 
P. ducometi1: .FERUlAGO campestr i s : Pt . wrheZ. . FllAG~s: A. t~ag . 
FOENICUlUH vulgare: Pl . wnbel . FRAGARIA ve sca: P. spa~sa. FUMARIA off i 
clnal i s, schleicheri, va i ll an t ii : P. affinis. GAlEGA officina l i s: P. tri 
ciae . GALIUH album, apar ine, bo reille , d i va r icatuiTi';'"liumifusum, mo l lugo, 
odoratum, palustre , rubioides , schu l t es ii, spurium, tricornutum, verum 
verum : P. ealothoca. GAZANIA ri gens : B. lact . GERANIUM columbinum, di s
sec:tum, lucidum, mo lle, phaeum: P. congZ.ome~ata ; pratense: Pl . pua1:2.l.f'l ; 
pus i llum, robertianum: P. congl.omel'Qta ; sy l vati cum: P. con.yZ.omcY"Qta, Pl. . 
rmsiZ.Z.a . GEUH alepp icum, cocc i neum, ri vale, ur banum: P. spa~sa . GLAUCI
UH cornicu l atum: P. corydalio . GLYCINE max: P. manshur"i a. GYPSOPHILA 
mural i s: P. gypsophilao . HALIHIONE ve rrucifera: P. fm~noaa . HELIANTHE
HUM canum canum, numular~ nurrmu l arium nuiTillular i um, nuiTillu la r i um 
obscurum, oleandicum al pe strc, sal i c i fo l ium: P. Z.Cptoclada . HEL I ANT HUS 
annuus : Pl. . lzalstedii . HEL I CHRYSUH bracteatum: B. lact . HELLEBORUS 
odor us odorus : Ft . pygmaea ; purpurascens: P. j'iea'f'iae, Pl . pygmaea . HES
PER I S matronalis: A. cmtd., P. paras.; sylvestri s vel e novskyi : P. paras . 
HIERACIUH argillaceum, au r antiacum , bifidum, caes i um , caespitos um , cymo
sum, 1 l ac tucel la , lactucel l a lactucel la, mu ro rum, pi lose I I a mi craden i 
um, p i l ose! I a pi l o sel l a, pi l oselloide s pil osc lloldes, praea l tum s . l . , 
p i-aealtum bauh ini i, praealtum thaumasium, rotunda tum, umbellatum : B. 
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lact . HOLOSTEUM umbe ll atum s . l ., umbe l latum glut inos um: P. holootei . 
HORNUNGIA pe traea : A. cand. HUMULUS l upulus: Ps . hW'frLI.?.i . HUTCIIINSI A al 
pina brevicaulis: A. cand. HYHENOLOBUS procumbens: A. cmui.. HYOS CYAMUS 
niger: P. hyoscyaTTT";. , HVPOCHOERIS r adi cata: B. lact . IBE RIS saxat il is : 
A. cand. ; umbel l a ta : A. cand . .. P. paras . IMPATI EN S nol•-tangere: PZ . 
abducens . I NULA b r i t ann i ca , conyza, salici na: A. tr'ag . ISATIS tinctoria: 
A. cand ... P. paras . ISOPYRUH thai ic troi des: P. parvuZa .. Pl . pygrrraea . 
KNAUTIA a rvensis : P. knautiae, P. vic>lacea ; 1 dipsacifolia, drymeia d r y 
meia: ? . knautiae . KOCHIA scopa ria: P. farinosa . LACTUCA saligna, sat i
va, se r r i ola , v i minea: 8 . lact . LAM IUM at bum , amp l exicau l e, garganicum 
laev i gatum, ma c:u laturn, purpureum : P. lamii . LAPPULA barbata, marg i nata, 
squa rrosa: P. echinospol"f7Ti . LAPS ANA corrmun i s , i n t ermedia: B. Zact . LA
SERPI T I UH la ti fol i um: Pl . wnbel . LATHY RUS c i cera, hirsu t us: P. viciae ; 
niger: P. venncniana; n i sso l ia: ? . viC'iao ; pa l ustris: P. sonneniana ; 
sphac ri cus, sylvest ri s: P. viciae ; tube ros us: P. senneniana. LEONTOOON 
autumnalis, hispi dus s. l .: B. Zact . LEONURUS mar rub i a s lrum: P. 'lamii . 
LEP IOIUH campest r c : A. cand. , P. paraa . ; ca r ti lag i neum c r ass ifo l i um: A. 
cand.: densif l o r um: A. cand., P. lepidii , P. paran .; lat i fo l ium, perfo-
1 i atum: A. cand., P. paras .; ruderale: A. ccmd., P. Zepidii . LEUCANTHE 
HUH n ipponicum: P. Uptospe:rma. LEV I ST ICUH off i cina l e: PZ . umbel . li 
GUSTICUH mute \ \ ina: Pl . umbel . LI HONIUH gmel i ni i, vulgare se rot inum: P. 
staticis . LHIAR I A genistifo \i a geni st i fo lia, vulga ri s: P. gl"isea, P. me
'lampyl"i . LINUH catharticum: P. l.ini . LOBULAR I A mariti ma : P. paras. LOG
FIA arvensis: A. trag . LOTUS tenui s: P. 'loto:rwn . LUNAR I A annua pachy r
rh i za : A. ca:nd., P. paras .; rediviva: P. paras . :.YCH NI ~ a l p ina, vi sea
ria: P. lyclmitis. ~ATR ICAR I A perforata: P. Zeptospel"ma, P. 2--a.dii. HAT
THIOLA incana i ncana , long i peta l a bicorn i s: P. paras . HEDI CAGO fa lca t a: 
P. aestivalis ; l upul i na, mi n i ma : P. modicaginis- minimae ; sa t iva: P. ae
stivalis . HELAHPYRUM a rvense, cr i statum , saxosum: P. meZantpyri . HELILO
TUS a l ba, off i cinal i s : P. aev tivalis . HETHA longi folia: P. stigma.ticola . 
HWH athamanticum: Pt . umbel . HOEHRINGI A t r ine r v ia: P. ar>anaPiao. MYCE
LIS mur al i s : B. Z.aet . HYOSOTIS alpest ri s, arvensis a r vensis, discolor 
d i sco l o r , ramosissima ramos i ss i ma , scorp io i des, spa r si fl ora , st ricta, 
sy\vatica sy l vatica: P. myosotidir. . NASTURTIUM off i c inal e: P. ptwa:S . 
NESLIA paniculata s.l. : A. cand.y P.- paros. NI COTIANA a l ata, i pomopsi 
fo l ia, lang sdorfii, l ong i flora, nodi fl ora, pan i culata, suaveolens, taba 
cum: P. tabac:ina . ~verna s .l.: Pl . deniJa. OENANTHE s ilaifol i a : 
87. . baudyaii . ONOPOR DON acanth ium, tau ri cum : B. l.act . ~dub i um: P. 
arborescens ; hybridum: P. cl"istata ; rh oeas, somniferum : P. a:rbo:roeseens . 
PASTINACA sativa: Pl . umbel . PE LTARIA al l iacea : P. paras . PETROSELINUH 
crispum: PL wnbet. PEUC EDAN U/1 alsa ticum , aust r i acum, palus t re: Pl. !llfr 

bel. PHYTEUMA vagne ri: P. phyteumat·is . P I CRIS echioides, hieracioides s. 
1.: B. Zae t . PIHPINELLA maj or , saxifraga: PZ. wnbel . P I SUH sat i vum sat i
vum : P. viciaa . PLANTAGO a l t i ss i ma: P. aLta ; arenaria: P. pZcvztaginis ; 
cornuti, lanceo l ata: P. alta ; major: P. alta, P. plantagi nis ; majo r in
termedia, media s.l .: P. alta . PO LYGONUH a renar ium arenar-ium, av iculare: 
P. polygoni . PORTULACA o l er acea o l e r acea, o l e r acea sat i va : A. por tuZa
cae . POTENT ILLA anse r i na: P. aparsa : aurea au r ea, au .-ea chrysoc raspeda: 
P. potentiliae ; rep t ans: P. sparaa. PRIHULA veri s: P. ar.drosaces . RANUN
CULUS acris ac f"i s, ac ri s s tri gu l osus, bulbosus, cassub i cus, ca rpaticus , 
COii'Stantinopoii tanus, c renat us, ficaria, f lammula: P. ficariae ; i l lyr i· 
cus: P. ill.yPica ; lateriflorus , o reoph i Ius, oxyspe rmus, pedatus, pla ta 
nifo l ius, polyanthemos pol ya nthemos, pse udomcm tanus, repens, sa rdous : 
P. ficar>iae . RAPHANUS raphaniastr-um raphan i as trum: A. cand. , P. paras . ; 
raphaniast rum landra: P. paras. ; sativus : A. ea.nd., P. paras. RAP I STRUH 
perenne: P. pa1>as. RESEDA lutea , phy teuma: P. tn>ispula . RHINAN THUS a l pi 
nus, angus t ifol ius, minor: Pl . dens a ; rumel i cus: P. meZampyri, Pl.. den-
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sa; wagneri: Pl. . dsnsa. ROCHEllA disperma retorta : P. !'Ochcl.iae. RORIPPA 
amphibia : A. cand., P. parao .; x a rmo racioides: P. paroo .; austriaca, 
l s l andica: A. car.d. ~ P. p(ZT'QIJ .; py renaica: A. cand.; sylvest r is sylves
tris: A. cand. , P. paras. ; sylvestris kerneri: A. car.d. ROSA gall ica : P. 
sparsa . RUBUS caesius, cancscens, h i rtus, idaeus: P. oparsa . RUHEX ace
tosa, acetosel la, alpest r is, tuberosus tuberos us: P. roumicis. SALSOLA 
ka l i s.J ., ka l i ruthenlca : P. vistule,Jsis. SANGU ISORBA minor: P. BOOJ•Sa. 
SANICULA europaea: Pl . umbel.. SCABIOSA columbaria columba r ia: P. kt:awti
ae ; columbaria s.l.: P. vioZacea ; I ucida Iucida, ochroleuca: P. knauti ae . 
SCLERANTHUS annuus, unci na tus: P. sc:Zcranthi . SCORZONERA can a, hi span i ca, 
lac i niata: A. trag . SCROPHULARIA nodosa, scopo l i: P. sordida . SENECIO 
aquaticus ba r bareifolius, squalidus, subalp i nus : B. Zact .; vernalis: A. 
trag ... B. lact .; vulgaris: B. 'Lact . SERRATULA tinctoria: A. t r>ag . SETA
RIA italica, vert i c il lata, v i ridis: S . gl'ami~1icola . SHERARD I A arvensis: 
P. sherardiae. SILAUH silaus: P?. . umbel . SILENE alba, noctiflora, ot i
tcs: P. mel.andrii . SI NAP I S alba, arvcnsis : A. cand., P. paf'(l6. SISYH8RI 
UH altissimum, loeselii, off i cina l c, orientale, po l ymorphum: A. carui. , 
P. par<as. ; str i ctissimum : P. paras . SIUH l atifolium: BL . bau.dyaii . SHYR
NIUH perfoliatum : Pl . wri>el . SONCHUS arvensis s.l., arvens i s u li ginosus, 
asper , asper glaucescens , oleraceus, palustri s: B. Zact . SPERGULA arven
sis: P. obovata . SPERGULAR I A mar i na, med i a: A. aaryaphyZlacea!"".m~, P. 
~bo~J?tta ; ruiJra: ? . obovata. SP I NACIA o l eracea: ? . farinosa . STACHYS pa 
lustris: P. Zamii . STELLARIA holostea: P. parva ; media s.l.: alsineal'W'!. 
SYHPHYTUH co rdatum, nodosum, off i c i na l e s. l ., off i cina l e uliginosum, ot
tomanum: P. symphyti. SYREN I A cana: A. cand.; montana: A. cand ... P. pa
l'a8 . TANACETUH vulgare: P. leptosperma . TARAXACUM 'officinale': B. l.acr; , 
TETRAG0NOL08US maritimus: P. totroaon.clcbi . THLASPI arvense, perfolia
tum: A. cand., P. paras . TRAGOPOGON dubius: A. t:rag ... ~Z . sphaorospcnna ; 
po r rifolius, pratensis s.l. : A. trag . TRISULUS ter restris: P. tribu.lina . 
TR I FOLIUM alpestre, arvense, badium, campcstre, dubium, echinatum, hybri 
dum s.l ., hybridum elegans, med i um s.l., medium bana ti cum , montanum, pra
tcnsc, repens, spad i ceum, st r i atum: P. tt"ifoliol'Wn. URTICA d i o i ca, kio
viensis: Ps. urticao; urens: P. debar-yi . VALERI ANA officinal i s : P. vale 
rianae . VALER IANELLA dentata, lasioca r pa, locusta, pumi Ia, ri mosa : P. va
le:rianellae . VER8ASCUH banatic:um, b l attaria, densiflorum, glabratum gla
br atum, nigrum s.l., ph l omoidcs, speciosum, t haps us s . l ., thapsus c ras
sifolium: P. sord.ida . VERONICA anagallis-aquati ca , anagal loides : P. gr>i 
sea; arvensis, austriaca teucrium: ? . sol'dida; bcccabunga, ca t enata: P. 
groisea ; chamaedry s s. l., hederifolia: P. sol'di<.Ja ; offlcinalis: P. g1•isea ; 
persica, po l ita, praecox , p rostrata: P. oor-dida ; scardica , scutel lata, 
serpyllifolia se rpyl l ifolia, serpyllifolia humifusa, spicata spicata, 
urticifol ia: P. grisea . VICJA angustifo l ia, cracca, g r andiflora: P. vi
aiao; hirsuta : P. eM~i ; lathyroides, l utea \utca, narbonensi s , pannonica 
s.l., pannonica striata, peregrina, pisiformis, sat i va, sepium, tetra
sperma, villosa: P. viciae . VI OLA a rvensis , kitaibeliana, t ricolor tr i
color: P. violae . VITIS vinifera sylvest ris, v i nife ra vinifera, vinifera 
x American spec ies: Pl . viticola. XANTHIUH? ita l icum, struma rium: PZ . 
halotedii. XERANTHEHUH annuum: A. trag ... 9 . 'Laat . ; cyl i ndraceum: A. tl'!lg . 
_!:IZIPHORA capi t ata: P. Zarrrii . 
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SUMMA RY 

Sarcinulella banksiae gen . et sp . nov. is descdbed a nd 
illustr ated f rom bark o f Banksia i ntegrifolia collected in 
Queens land. The genus is characteri zed by pycnidial conidiomata 
and phialidic hya line aseptate conidia. Te nd rils iss uing from 
the os tiolc a r e c omprised of catenate sacc i of muc ila g e each 
containing 40 or more conidia. The individual sacci r e t ain t hei r 
integrity duri ng dispersal. Periphyses lining the base of the 
ostiolar c hannel are t hought to be i nvolved in s acc us formation. 

Amongst many interesting collect ions of micr ofungi made in 
()ueens land following the XIII International Botanical Cong r e ss 
i n Sydney, Australia, 1981, was a minute coelomycete. This 
proved to have a conidial dispersal method previous l y unknO\o'n 
in the De uteromycotina. 

Sarcinulel.l.a gen . nov. 

(e t ym. sarciru~l.a (L) - a little pack or bund l e + ella (L) 
diminutive) 
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Mycelium inmersum . Con i diomata conica , separata , superficia l ia 
vel semi- imme r s a , at r o brunnea vel nigra; parietes c rassi , e x 
textura angulari brunnea sed in r cgione ostioli ex t cxtura 
porrect.:t vcrticali compositi; ostiol um centrale , ci r culare, 
canali cylindrico ad basim periphysibus instruct!. Con idiophora 
absentia. Cellube conidiogenae discretae , dete r minatae, 
hyalinae, cylindricae , canalibus apicalibus phialidicis 
conspicuis, spissescentibus peri c linalibus d i stinctis sed collis 
nota ti s absentibus , ex parietibus basalibus et la t eralibus 
conidioroator um f ormatae . Conidia phialidica, hyalina , aseptata, 
laevia, (1)-2 guttulata , e l lipsoidea; plus 40 con i dia in saccis 
cylind ri cis agg r egata , in catenis long is nonramosis e ostiolo 
emcrge ntia. 

Sp. typ. S. banksiae 

Mycelium i rm~ersed. Conidiomata conical, sepa r ate , superficial to 
semi-immersed , dark brown to black; walls thick, of brown textura 
angu l a r i s except in the ostiolar region which is of vertica lly
o rientated t ex tura por r ec ta; ostiole central , ci r c ula r , with a 
cylindrical channel , the base of which is lined with periphyses. 
Conidiophore& absent. Con i diogenous cells disc r ete , dete rminate, 
hyaline, cylindrical, each with a n apical phialidic ape r ture, 
channel , and pericli nal thickening but without a cel l arette , 
formed from the basal and lateral walls of the conidiomata. 
Conidia phialidic , hy<:alinc, aseptate, smooth (1)-2 guttulate , 
ellipsoi d; 40 or more grouped in cylindrical sacc i which eme rg e 
from the ostiole in long unbranched chains. 

Sarainulel.la banksiae sp. 

Mycelium immer s um. Conidiomata conica vel fere rostrata , 
separa t a , s uperficial ia ve l semi - immer sa, atro brunnea vel nigra, 
l acv i<:a, nitid<l, usque a d 90 um diam x 150 urn alta; parietes 15 um 
crass!, ad basim s tr<ltum ex t e r ior ius ex tcxtura angular! f!K!dio 
brunnea, 4-5 cellulis crassis et stratum i nte r iorlus ex t extura 
angu 1ari pa1lid.e brunnea, usque ad 10 cellulis parvioribus 
c r assis, faciebus ex textura angulari fuscio r ibus ; canalis 
ostioli cylindricus , 7-8 um diam , tex tura porrecta ve r ticali t e r 
disposita brunnea c ircumc i nctus, apicem ve rs us pallidi o r e hyphis 
plus separatis: periphyses hyalinae , deminutae , aseptatae, 10-12 
x 1 urn i n firobr ia ad basim canali s os t io l i in lumen conidiooatis 
projectae: ostiolum singulum, ci r c ulare, centra l e , apicibus 
libr is hypharum texturae porrectae (imbr i atum, 7- 10 um diam. 
Conidiophora absentia. Ce l lulae conidiogenae disc r etae , 
determinatae, hya1inae, cy l indricae , r a r o lageniformes, ~ . 5 - 7 x 
2-3 urn, canalibus apicalibus phialidic i s conspicu i G, 
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Fig . l. Sa:rainu.lella banksiae. A, vertical median section of a 
conidiatta; B, conidia ; c, conidioqenous c e lls lining the inner 
face of the cooidiomatal wall; D, ostiolar reg ion o f conidioma 
with emerg ing sacci ; E , ver tical section of ostiola r r egion; 
F, chain of sacci. D- F, CQnidia in sacc i depicted at varying 
optical l eve l s. 
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spissescentibus pe r iclinalibus dist inctis sed collis notati s 
absentibus , e x parietibus basalibus e t late r a libus conidiomator um 
fo rmatac. Conidia 4-6 x 2- 2 . 5 urn , phialidica, hyalina , aseptata, 
laevia , saepe 2-gu ttulata, raro 1-guttulata , ellipsoidca; plus 40 
conidia i n saccis cylindricis, 14- 21 x 8.5-9 urn aggregat i s , usque 
ad 20 in ca t en is l ongis non ramosis e ostiol o eme rgentia. 

l n coc ticis emortuis Banksiae integrifoliae, Peregian Beach, 
Queensland , Australia , B.C. Sutton & J . L . Alcorn , 29 Aug. 1981 , 
holotypus IMI 26339 2b ; iso typus BRIP 13683. 

Mycelium inrnersed . Conidiomata conica l to almost rostrate, 
sepa rate, supe r ficia l to semi-immersed, dark brown to black , 
smooth, sh ining , up to 90 urn wide x 150 urn high: walls severa l 
cel l s thic k, 15 um wide, at the base com{X)sed of a n ou t e r layer 
4-5 cells th i ck of medium b ro\rm t e xtura .:angulari s and a n inner 
laye r up to 10 cells thick of pale brown s mGlle r -celled textura 
angula ri s , at the sides of darker textu r a a ngula ri s ; t he ostiol ar 
c hannel is cylindrical, 7-8 urn diam, and bou nded by vertically 
orientated brown textura porrecta which becomes paler, with the 
hyphae II'Ci r e separated, towards the apex; at the base of the 
ostiol ar channel a fringe of hyaline , t apered, asep ta te periphyses, 
10-12 x 1 urn, project into the lumen ; ostiol e 7- 10 urn diam , s ingle, 
circular , f ri nged by t he free apices of the hypha e forming the 
tex t ura poe rec t a. Conidiophores •absent. Conid iogenous cel l s 
discre t e, dete rmina te, hyaline , cylindrical , more rarely 
lageniform , 4.5-7 x 2-3 um , each with an .Jpic.l l phialidic aperture, 
c hannel , and pericli nal thicke ning but no cellarette, formed f rom 
t he basal a nd l ateral wall s of the conidiomata. Conidia 4-6 x 
2-2. 5 urn, phialid ic, hyal ine , a septate, smooth , often 2-gu ttulate , 
occas i onally 1-guttulate , elli psoid ; 40 or more conidia a r e gr o uped 
i nto c ylindrical sacci , 14- 21 x 8.5-9 urn, wh i ch emerge f rom the 
ost i o l e in long, unbranched chains compri sing up to 20 individua l 
s acc i. 

DISCUSSION 

In c onid ia l morphology, conidioge nesis and some aspects of 
con idiomatal s tructu r e Sarci nuletla differs little from ma ny of 
the known genera of c oelomyc etes (Sutton, 1980). Con i dia ,ue 
comparat i vely sma l l , u n icellular and hyaline ; they are fo r me d 
from short c ylindrica l conidioge nous cells which show a t yp ical 
apical ph i alidic apparatus. The conidiomata a r e pycnidial with 
a single l ocule and wal ls are severa l cells thick . I t i s in the 
organi zation of the ostiolar tiss ues and the method of dispersal 
of conidia that Sarcinut6lla is quite unusual . 

Comparatively few gene ra o f coe l omycetes have rostra t e conidiomata 
i n which t he walls sur r ounding th e os tio l ar channel a r e of textura 
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E" ig. 2 . SareinuZ.e l.la banksiae . A,C , chains of sacci containing 
con idi<l (A, x 1000; c , x 650) ; 8, ostiol.lr r eg i on of con i dioi'TI<I 
with eme r g i ng s acci ( x 650) . 
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porrecta (Sutton, 1973, 1975, 1980). I t is only in Nanoschema Sutton 
and Corm~copiella H0hn. where loose texturt~ porrecta forms the upper 
part of the conidioma and even in these genera the ostiole and ostiolar 
channel are not well-differentiated. In Sa:rcinul.ella the channel i~ up 
to 65 um long and the tissue surrounding it becomes proqressively less 
compact towards the apex though still retain ing its structural 
in teg rity. This re s ult s in an ostiolar channel of constant diameter 
throughout its length. A. t the base of the channel a fringe of short 
s terile periphyses projects into the lumen. Although paraphyses 
interspersed with conidiophores are documented for a few genera of 
coelomycetes (Su t ton, 1980 : Nag Raj , 1981) , pcriphyscs are even l ess 
f r equent. Nag Raj & DiCosmo (1978) report the ostiole in f.felancl7'1iopsis 
inqu.in.ans Ell. & Ev. as lined with simple or branched, septate , 
subhyaline , smooth- walled, steri le hyphae invested in a mucilaginous 
matrix. Apart fr om this example Sareinulel.la appears t o be t he only 
othe r coelomycete in which such stc r i l c clements have been confirmed. 

The mechani s m o f conid i al dispers.Jl in Sa rv:inu~eUa is quite remarkable. 
The majority o f coelomycete s produce conidia i n s limy mucilaginous 
material, and unde r suitable conditions of temperature and especially 
humidity , the conidia suspended in t he mucil<:~ge <:~re dispersed through 
the ostiole, raphe, i rregular tear or overlying host tissues in either 
distinct tendrils (as i n C'ljtcspom Ehrenb.: Pr . or LibeY'tella De sm.) or 
in effuse or compact conidial masses (as in Phorrn Westd. and Melanaonium 
Lk: F[.). The common features of these different modes of dispersa l is 
th<:~t the conidia lie at random and are not particularly orientated in 
a ny direction in the supporting mucilaginous material. On mounting 
conidi<:~l tendrils or masses in aqueous or phenolic preparations , the 
mucilage dissipates, thus allowing t he conidia to become sca tte r ed. In 
Sar-ainulel1A however, the conidia fill the conidiomatal locule and 
subsequently become aggregated into groups of 40 or more in the ostiolar 
channel after passing the periphyses. The indiv idual sacci of conidia 
emerge from the ostiole in long unbranched chains which, even under the 
dissectinq microscope , can be seen as quite differe nt from normal 
conidial tend ril s because of their segmcmted appearance. When chains 
are prepared in aqueous or phenolic mountants they may b r eak at the 
junctions between sacci but the individual sacci do not lose their 
integ rity. Erythrosin, acid fuchsin , trypan blue a nd cotton blue fail 
to sta in eit her the mucilaginous s acci or the contained conidia. 

Tt seems most probable that the periphyscs are involved either in 
production of muc ilage or the chemical modification of mucilage formed 
in the conidiomatal locule because sections of conidiornata always s how 
the locule to be filled to capacity with conidia, and these are randomly 
distributed . It is only a·ft e r passing the lininq of periphyses that al 
the conidia become aggregated into sacci and b) the mucilllge becomes 
altered to form the rigid cylindrical matrix in which the conidia are 
held, The diameter of the ostiolar channel clearly imposes a s tructural 
limitation on the width of the conidial sacci, but the mechanism(s) 
regulating the l e ngth of sacci i s not known. Conidial sacc i vary from 1 4 
to 21 um in length and a combination of temperature, humidity and diurnal 
periodicity may be involved in determining not only the numbe r s of 
conidia produced but also the length of the sacc i. 



Repor ts of t he agg r egation of conidia in this very p recise manner 
have not so fa r bee n made for any ge nera of coclomycctcs or 
hyphornycetes othe r thzm 5a1'C i r!u 'Le lla . To differentiate this type of 
arrangement from that known in th<' majority of s limy- spor ed 
coe l omycetes and many hyphomycetes, and from production of s tr-ong 
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and weak chains of connected and disconnected conidia (Minter ct al., 
1982, 1983}, it is proposed to in t roduce the term naeat.UJ (sac, L) . 
This describes the individual cylindrical packets of conidia bound in 
rigid mucilaginoun matcdal. They a r e distinct from the r a ndom 
suspens ion of conidia in mucilaginous tendrils or effuse masses formed 
by o ther fungi , a~ which vary according to t he humidity to which the 
fungus may have been subjected. 

The s.lcci i n Sareinul.cl t.a r aise interesting questions conce rning 
pr oduct i on of conidia , their dispersal and ge rmination, and t he 
establishment of new mycelium capllble of forming conidiomata, What i s 
the compos.ition of the mucilaginous matrix in wh ich conidia are 
dispersed and h~ does it differ from that in other coelomycetes and 
hyphocnycetes7 ttow and where is it formed? What fac tor s dete r mine the 
length of the sacci and the number of conidia included in each saccus? 
Initial format i on of conidia from phialides is accompanied by production 
of normal muc ilage but the element s for dispe r sal, the sacci , may well 
be d r y and a re p resumably dispersed by wi nd. It is possib l e that the 
sacci may be moist and the refore sticky if humidity is high. Do t hese 
factors g i ve an incre a sed su r v i val value to this mcthod of dispe r sa l , 
a nd if so why is it appa rently unique? Once the sacc i have been 
dispe rsed h~ is the matrix b r oken down and what proportion of conidia 
are capable of germination? Such quest ions cannot be effectively 
answe r ed unless more material is obtained and the organ ism is brought 
into cultu r e a nd stimulated to sporulate . Fu r the r efforts in these 
directions are being made . 

B.C. Sut ton is g rate fu l t o t he Dep.l rtment of Prima.ry Industries, 
Queensland and the Ru ral Credits Deve lopment FUnd for financial support 
during his stay in l\ustr<:~lia in 1981 . Doth author s thank Mi ss C . Osborn 
and Mr . D. Fry Co r the ir technical and p hotographic expe r tise 
respectively. 
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CULTURAL ST UDIE S IN HYPOCHN I C I UM 

(CORTI CI ACEAE, BASIDIOMYCETES) 

NILS HALLENBERG 

Depa r> tme n t o f Plan t Tax onomy 
University o f ClHeborg , S - 413 19 GlJtebo rg, Sl.J eden 

AB STRACT : Hypochni ciu m ka r ste n i i (Bres . ) lla tl e nb. nov . 
comb . is segregated f r om H. bomb yc inum (Sommerf. ex Fr.) 
John Er i ks s . on th e bas i s of i n compat ib ili t y. 
Th e cl os e l y re lat e d spec i es H. e ic h l e r i (Bres . ) Er i k ss . 
& Ryv . and H. punctulatum (Cke) John Eriks s . are fo und 
t o b e incompatibl e . 

Hypochniciu11 bombycinum (Sommer £. ex Fr .) John Er ikss. 
has been treated as one ta xo n with a noticeable interna l 
var ia tion (Erikss. & Ryv., 1976 ) : The hymen ium ma y be 
smooth to more or l es s tuberculate or e ve n irpicoid and 
the spores may be characteristical l y ovoid or ellipsoid -
- subg l obose . In. N. Europe , this variation in morphology 
seems to be cor r elat ed to the occurrence on di ffe r e nt 
kinds of sub s trates . 

Specimens col lected on Pi nus or Picea have me mb r a naceous 
f ru i tbod i es and a high rat io of e ll ipsoid - subglobose 
spor e s compared with the ovoid spore shape. Such specimens 
have been descr ibed as H. bombye inum var . pinicola Lundell 
(Lunde ll & Nannfe l dt, 1 941 ) . 

The collec t ion s from deciduous wood a re usually more crus
taceous a nd varyingly t ubercula t e . Spores with a n ovoid 
s hape are almost as common as ellipsoid- subg l obose ones . 
No othe r differences in basidiocar p morphology have been 
found. Fo r fur ther descriptions of these t a xa , see Er iks
son and Ryvarden ( 1976 ) . 

In the present study it is shown tha t var. pinicola i s 
incompatib l e wi th var. bombycinum and t hus r epr esents an 
independent s pecies. Hy poe hni c ium bom byc inum v ar. pini
cola ha s ear lier incorrectly been refe rred to Corticium 
moll e Fr. (Karsten, 1882) -a species nowadays plac ed in 
Leuc ogyroph ana. Bresado la (1 91 1) noticed t hi s mi ssa ppli
cation and described Co rt ic iu ll'l karste nii Bres . as a new 
species. 
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Hypoc hni ciu m ka r s tenii (Bres.} Hal l enb. n. comb. is here 
with p r oposed as a new combination. Basionym: Corticium 
ka r s t enii Bres., Ann . myc. 9: 427 {1 911 ). 

Holotype: Mustia la, in corticem Pini , Karsten (S ) . 

Holotype of H. bombycinum (Sommerf . ex Fr .) John Erikss. 
is the following specimen: Thelephora bom bycina, Salt
dalen (" Saltadalen"), in cortice subputr. Alni 11 / 23 , 
Sommerfelt (0 ) . 

A closer investigation of the variation in spore size 
and shape has been made (Fig. 1 ) . 

In H. ka r s t eni i the spor es are 7-1 0x6 . S- 9.5 ,urn, 
average 8 .7x7.6 pm; in H. bombycinum 7.5-1 1x6 - 7.5 IJm, 
average 8. 7x6. 3 pm . 

In H. karsteni i , the rat io el lipsoid/ovoid spores varies 
between 2.0-4 .3; in H. bombyc:inum 1 - 1.3. 

In the tests for extracellular oxidases , H. karstenii 
gave negat i ve results , thus differing clearly from H. 
bombycinum. Concerning other cultural char acteristics, no 
noticeable differences could be found. 

f ig. I. A) Ell i psoid - subg l obose spores in Hypochni ci um 
ka rste ni i CB 79 . B) Ovoid spores in H. bombycinum. CIS 253 . 
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MATE RT AL S AND METHOD S . Monos porous myce lia hav e been ob
t a ined from the following specimens : 

Cu 1 ture 

CB 37 Hypoc hn iciu m bom by cin um/Sweden , V3sterg0 tl and, 
GOte b o rg Botan i cal Garden/ 1 974-08-15 / T . Ha lli ng 
bli ck . 

GB 25 3 H. bombycinum / Swed e n, To rn e Lappma rk, b e tween 
BjO rk lidcn an d Abisko / On a leaning l og of Sal i x/ 
1981-08- 1 1 / N. Ha llenb e rg 3766 . 

CB 66 H. kar s t e n ii / De nmark, Ju t l a n d, Ho t s Bj e rgc , N. of 
Tin g hu l e n /O n a l e a nin g l og of Pinus/1979- 10 - 16/ 
N. ll a l lenberg 3153 . 

GB 79 H. ka r ste nii /Swe d e n, Os t e rgOtland , Omberg, Sto r
pissa n n a tur e r e serve/ 1979- 11 - 09/ K. Uj ortstam 
1 1 301 . 

Two monospo r ous mycelia from each specimen were crossed 
in al l combi nations . The myce lia were c hecked for the 
p r esence o f clamps since they had been i n contact wi th 
each other for 4 weeks. 

GB 37/ 1 

CB 37 / 2 

CB 66/ 1 

C!l 66 / 2 

GB 79/ 1 

CB 79/2 

CB ZSl/ 1 

CB 253/2 

C!l 37/1 CB 37/2 CB 66/ 1 CB 66/2 C!l 79/1 CB 79/2 CB 253/1 CB 253/2 

CU LTU RAL CHARACTERIST ICS FO R H. BOMBYCINUM (CB 253). 

Ma r gi n submerged, mat appressed, aerial myce lium absent; 
hyphae with c l amps , ordinaril y bra nched, th i n-walled , 
2-5 pm in d i am. 

NOBLES' CODE (Nobles 1965 , with emendations by Boid in , 
, 966)' 

2a. (2b ) . 3c. 7. 32. 36 . 38. 45. 54. 58. 61. 
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OXIDASE REACTIONS: 

ga lli c acid tyrosine 
guaia col para-cresol L (milk white) 
Gradation acco rding to Boidin ( 1958). 

The number of monosporous mycelia present in 37 and 253 
was too small to evaluate the polarity: Boidin I 1956) re
ports H. bombycinum var. irp i c:oides Bourd. & Galz. as tet 
rapolar. Confrontations between the l atter and GB 37 , 66 , 
and 253 gave negative results . However, the still present 
st r ain of H. bombycinum var. i r picoides (LY 1402 /C) was 
probably too old to allow a ny conclusions about the compa 
tibility. 

CYTOLOGY: Spores are uninucleate, monos porous mycelia uni 
nuc l eate , and po l ysporous mycelium regular l y dicaryotic. 
Staining methods according to Boldin (1 958). 

CULTURAL CHARACTERIST I CS l'O R H. KARST ENI I (GB 66 ). 

The i nvestigated polysporous mycelium was made artificially 
by inocu l ating the 6 available monospo rous mycelia on the 
same plate. Nodose-septate mycelium was isolated after 4 
weeks . 

Margin submerged, mat appressed , aerial mycelium sparsely 
present, downy ; hyphae with clamps, ord i narily branched , 
thin- walled , 2-7 p m in diam. 

NOBLES' CODE; 

1. 3c. 7 . 32. 36. 38. 44. 55. 60. 6 1. 

OX IDA SE REACTIONS: No staining occurred in media contain i ng 
gallic acid, guaiacol , tyrosine or para-cresol. However, 
\oo'hen drop- tests (acco rding to Currie D. Marr , 1979 ) we re 
used , a very weak staining occurred with guaiacol and 1-
-naphtol (after 2 hour s). More oxidase tests with true 
polysporous myce lia ought to be done to make this result 
more certain. 

POLARTTY : A
1

B
1

: 1 

A1s2 : 

A2B1 ' 3, 5 , 6 

A
2

s
2

, 2 

CYTOLOGY: Spores are unin ucleate, monos porous myce lia uni
nucleate. 

--- 000 ---

Hy po c h nicium eichle ri (Bres.) Erikss . & Ryv. is very close 
to H. punctulatum (Cke ) John Erikss. Compatibility tests 
between the species have long been desired to asce rtain 
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their independency from each other . Eriksson an·d Ryvarden 
( 1976) keep them apart on the following basis: 

H. eichl e ri has a spore size of 8-10(-12)x6-7(-7.5) }Jtn; 
the ma in dis tr ibut ion a r ea in Europe is in the N. parts. 

H. punctulatum has spores of a smaller size (5-)5.5-6.6 
(-7 . 7)x4.5-5 ,urn. It is widely distributed in C. Europe 
a nd with very few records in the N. parts. 

Both species have been collec ted on coniferous as well as 
deciduous wood. For furthe r description s of the species, 
see Eriksson and Ryvarden (1976). 

In this study it is shown that H. e i c h l e r i is incompatibl e 
with H. punctulatum. H. punctulatum i s found to be hetero
thallic and tetrapolar , while H. e i c h l e r i seems to be ho 
mothallic. Further, the cu l ture t ests show that the myce
lium in H. punctulatu m grows faster than in H. eichteri. 
Hypha! t ips in H. e i chteri are partly sulfo-posit ive, 
while not s tained at all in H. punctulatum . 

MATERIAL AND MET HODS. The following specimens were used 
in c u l ture t ests: 

Cu i t ur e 

GB 2 9 Hypo c hnicium eichle ri /S weden, VHsterg6tland, 
GO t ebo rg, Rya Skog natur e r ese rv e/ 19 73- 12- 11 / 
T. Hall i ngbiick . 

GB 269 H. e i chleri /S weden, Torne Lappmark . Jieprenj Akk/ 
On a fall e n brown-rotted l og of Betula/198 1- 08-
- 0 9--1 0/ N. Hallenberg 3688. 

CB 16 0 H. punc t u latu m/Denmark, tolland, Fug l esang Stor 
skov/O n 11 f a l l en log o f Abies/1980-09-18/ N. 
Hnllenberg 3"06. 

monosporous cultures from 269 were regularly clamped and 
dicaryotic after 7 weeks, as well as the only one avail
ab l e from GB 29. Thi s indicates that H. e i c h l e r i might be 
homotha l lic. 

The identity of H. eic hleri as a species distinct from 
H. punctulatum i s confirmed by d i - mon tests between 
clamped, dicaryot ic cultures from H. e i c h l e r i a nd mono
sporous, haploid cultures from H. punctulatum: 

Dicaryotic x hap l o id cultures 

GB 29/1 x CB 160/2 
CB 269/1 x CB 160/1 
GB 269/1 x CB 160/4 •
GB 269/2 x CB 160/ 1 
GB 269/2 x GB 160/4 
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In all confrontations clamps were completely absent in the 
haploid side and a barrier zone was developed between the 
mycelia . 

CULTURAL CHARACTERISTICS FOR H. EICHLER! (CB 269). 

Mat appressed , downy; hyphae with clamps at al l septa, o r
dinarily branched , thin-walled, in the margin 4-7.5 pm in 
diam., in old parts of the mycelium 2-8 pm in diam., part
ly widened to gloeocystidium-like structures , up to SOxB pm. 
After 6 weeks growth on an agar plate, some parts of the 
hyphae were sulfa-positive - especially the hypha! tips. 

CYTOLOGY: Spores uninucleate, monos porous mycelia dicaryo
tic. 

NOBLES 1 CODE: 

2a. (2b). 3c. (7). (26). 32. 36. 38 . 47. 54. 55. (57). 

OXIDASE REACTIONS: 

gallic acid 
guaiacol 

[yrosine 
para - cresol L 

CULTURAL CHARACTERISTICS FOR H. PUNCTULATUM (CB 160). 

Margin submerged, mat appressed, aerial mycelium downy; 
hyphae with clamps, 2- 5 .urn in diam., the wider hyphae 
straight, sparsely septated, from them branching densely 
ramified, narrow hyphae. In old parts of the mycelium some 
hyphae are irregularly widened, forming gloeocystidium
-like s tructures, 22-42x5-8 ,.urn. All parts of the mycelium 
are sulfo-negative. 

POLARITY: A
1

B
1

: 1 

A
2

B
1

: 3 

CYTOLOGY : Spores uninucleate , monos porous mycelia with 
uninucleate cells, polysporous myce lia dicaryotic. 

NO BLES' CODE: 

2a. 3c . 26. 32. 36. 38. 45. 54. 55. 60. 61. 

OXIDASE REACTIONS : 

gallic acid 
guaiacol 

tyrosine 
pnra - cresol -
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DISCUSSION. Bo t h Hypoch n icium karstenii and H. punctulatum 
are t etrapolar. This is in accordance with previous re
sults in the genus, i.e. H. bombycinum var. irpicoides 
Bourd. & Galz. (Boldin, 1956 ) , H. cystidiatum Boid. & 
Gilles (Boldin and Lanquetin , 1971), and H. vellereum (El l. 
~ c:ag:) ~arm. (Nobles and Nordin, 1955). On t h e contrary , 
l.~ l.S.lnd1.cated that H. e i chle r i is homothallic. Hypha! 
t 1.ps .1n cu ltivated myce l ium of H. eichteri were found to 
be sul f a - positive - a reaction previously found only in 
the basidiocarps (gloeocystidia ) of H. ana l ogum (Bourd. 
& Galz. ) John Erikss . within the genus. 
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NOTIC E 

MSA PLANS FOR IMC 3 

The Mycological Society of America has announced their 
appointment of Garber Travel, Box 404, Brookline, MA 
02146 as their official agents for travel arrangement to 
the Third International Mycological Congress to be held 
in Tokyo, Japan, August 28-September 3 , 1983 . A brochure 
is available detailing a Congress Program (Aug ust 26-
September 4th) only, a Congress and Japan Pre- tour (Aug
u s t 20-September 4th), and a Congress and China Pre
tour (A ugust IS-September 4th). Connections for those 
also planning on attending the Fourth International Con
gress on Plant Pathology in Melbourne, Australia, in 
August are also arranged by Garber Travel. Because 
of airline pricing, a i r fares for the Cong ress Program 
alone are higher ($1413) than for the Congress plus japan 
Pre-tour ($961) or the Congress plus China Pre-tour 
($ll96). For those who wish to stay in Japan beyond 14 
days, Garber Travel will arrange an APEX air fare of 
$930. (All p r ices based on West Coast departures . ) 

The Mycological Socie t y of America will also be awardin g 
a limited number of Travel Grants, each in the amount 
of $500, to q ualified members of the Society attending 
and partic ipating in the Tokyo meet ings. Particulars 
concerning e legibi lity a n d dates of application will be 
announced in mid-January, 1983, by Dr. R. L. S3'affer, 
Chairman , MSA Travel Awards Committee for IMC , The 
Herbarium, University of Michigan, Ann Arbor, MI 48109, 
in a mailing to MSA members residi n g in the U. S . Should 
MSA members not have received i nformation on application 
procedures by mid-February , they should write to Dr. 
Shaffer direc tly. 
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The fungus/ host "Check-list of Roml!!lnian Per o n ospor a l es" i s itse lf 
a n ind ex, reference to which is indicated b y "see 5lt0- 556." 

Aca u lospora 435: bi r etlc:u lata l35 
Ac r~monlum 393 . 394: b r unnc:!.cens 

393 : hyallnulum 393: tenulcrtst &.tum 387 
Acrodtc t ys 187 . 189 : 11ppendleul11t ll 

189: b rev icornut3 189: eicker H 187- 189 
Agaricus mell cus Ji,8 , Jt.9 : obsclH'US 

JL6 
Albugo 539 . see 5.!.0-556 
Ale:u ri o .-. pho. nodic tyon t.S8 
Ammnll a t.ll: .!ICC! l epidell<'l t.lt.-4 16 : 

sec t V11 lidae t; t t.-GI6: 4ntllla na 258; de
miss ll 416: duntcola 249, 256. 257 : ela 
t l'l 255: gemma ta 519 : media 41-'- 41 6 : 
polypy ra mls 416: p r aeg r aveolens 256: 
s l lvatica U9. 251 , 254. 255. 257: " sp . 
4" 256 : " sp . 5" 256: yucatanens ls 249. 
255. 257 

Ama n ltop sl s rlorld a na 258 
Amylos poru s 500 . SOl : ca mpbell! 501: 

wrtghll t 500 , SOl . 503 
Antrodta 505: lfndb l a dil 505 
An1.. l a jt.'lmesll 7.04 
Ar milla r 1t1 348, 349 : me lle a 348 
Arml\l ll r i t"lln 348: mellea 3!,8 
Arth rocristula h y phenata 155 
Ascod lc h aena 262 , 263 
ASCOD ICHAEN ACEAE 262 
Asterostroma '65 
Auric ul aria auric ula 385 

Balsamla magnata 396 . 397 
Bas id iophor t.'l 539. see 5£0-556 
Blpola r ls 353- 355 . 359-.36£, 367 . 369-

373 : aust ra lien sis 361: bicolor 355 : chlo
rtd ts 353 . 373 ; co!ch J67 , 369: cy nodon
t ls 355 : dt~c t yloct eni l 355; hawai ie nsls 
355: homomorphus 353 , 355 . 373 , 37' : 
indicll 363, 367: ku5a nol 355 : mayc.lis 
355. 359. 360. 362 . 363. 367: meli n idls 
355: nodutosa 355 : oryzae 355 : peregt
ane ns i s 355 : pe rot ldi s 355 : rave nelil 
355. 361: 5etariae 355: sorok tnla na 355 . 
361-363. 367 : splcllc r a 355 . 361: stcno
sp!la 355: t rlpogonls 355: vlctort.:J.c 355 : 
zeicol a 355 

Bh;porella 326 . 328: calycclllnol dcs 
326-328 

Blumcr la gro~~ m l n ls 428 
Bold ln lll 492 
Boletus t~urcu s 520, 522: d lm i d l t~ tus 

297: ln ccatus 297 : lucidus 297 : s tr la tus 
351 

Rotryoti n ia 6, 9 
Botrytls 6 , 9 
Br cmia 539. &ec Sl.0-556 
Bremiella 539. see 540-556 
Bryodlscut> 262 , 263 
Br yophagus 26l. 

Calocera cornea 383 . 385 

Clllocybe 520 . 521 
Ca lonectrt a k yoten5lS 271 
Calosti lbelltt c<alos tilbc 139 
Calycelllna 328 
Coe nococcum grantrormc 5 10, 512 , 513 , 

516, 519. 520, 522 . 523 
Cepha losporium 393: prol1ferta tum 393 . 

39' 
Cercoseptor la ca estalpln la e 80, 81; 

ced r elac 80, 82 , 83 : cord iicol" 96. 98: 
v lgn icola 35 , 37 

Ccrc:os rcra 35 . 58 . 72 . 80: a g a ..,a lii 
70: l'll lerntantherae-nod ifl crae 'I : t.'ltr l 
d ls 60: bouganvt lle ac 98: correa c 72 : 
coffeicola 72: cor dae 98 : conli lcola 98: 
dat u rina 41: euphorbieecola '2: cuphor 
b tlle- pubescen t lti £2 : hcrrer a na 72: hibt
sci-cannab in i 60: ka shctocnsis 84: ml
c heliae 62: my xa 55: oroxyll 6l. : pl'lnto
leuca 42: pavettae - indicnc 64, 66: pet1-

~~rl42:slhy!~~~!~~~~!~e r~9: t/hy~\~ft1i~;t"a1; 
66: tcctonoc 68: t imoren sis l.5; tremlltico
la 89: trcmll. tis-o r-lcn tt~ lis l.5 : triumfet
tae 90: v l ttcls 70: ..,eb eri 70 

Ccr cospor ldlum bougftnvilleac 98 
Ch., e top!>t na 192 . 195: aul.lu rnensls 

195 : rulva 192: ivon cnsts 195: ramlfera 
192 : rcman11ca 192-1 94 

Ch3ct ops1s 195 : g r isea 195 
Chrysosporl um 439 
Cibor ia 2, 28: americana 31: peck i

an... !,; "lip . 25/." 2: " sp. 573" 2 . 3: 
"s p . 11 82" 2-l. 

Ciborinia I, l. , 6 . 9- 10 ; hlnulft t,, 
6, 7: "sp. 1£66" £ , 5 

Ciborlo psls 18 
Clados porium 233 . 403 
Coccocnrpla e r ythroxyh 207 
Coch\lobolus 353-357 , 359 . 370 . 37 1. 

373 : lll!Sirftllensls 353 . 373: b lcolor 355 : 
boutelouae 355 : carbonum 355 : ch lorld h; 
355 : cymbopogonis 355. 356. 355 , 359 : 
cyno<lonlis 355 : dactyloc ten il 355 . 358: 
genicul a tus 355 . 356. 358 : ho.loo'a.llcnsh 
355 . 358: heterostrophu s 353 . 355- 358 . 
370 . 37 1' 37!, 375 : 
hemomorphu& 355: intermedius 355: k us ll 
nol 355 . 358 : l un t~ tus 355 . JS6 , 358 : 
mellnldls 355 : mi t~ kcl 355: mJy <"' beanu s 
355 : n is lkadol 353 . 373 : no<lulosus 355 . 
358: pa lmtvor4 355 : pc reglo.'lnensis 355 . 
358: perotldl s 355 , 356 . 358 : r nene lli 
355 . 356 : Sll sae 355: sativus 355 : setarl 
i.'I C 355: slt h <'l U mn 355 ; liplcirer 355 . 
356, 358 : spcroboli 355 . 358 : litcnospl 
l us 355 : tnpogonh 355 . 356 . 358 . 359: 
1r1t ic1 354 , 355 : vlctor iae .355 

Col letot r ichum gloeosporioides 507 
Confertlcium 492 . l.93 



Con ld iobolu s 28t, 288- 290: subg C~~opil
hdiu m 290 : su bg Conl dlobol u s 290 : suhg 
Ocl tu:rolx iA 290 : Aplcul."lt us 273 . 275, 
276 , 280 , 282-28t , 286-290 : coron~~ot us 
287 : destruens 273 , 289, 290: m.!IJOr 283-
, 284 , 286- 288, 290: obscu r us 286 : papll 
la tus 288 , 290: pseudococd 273, 283, 
286-290: t bromboidn 289 

Cor ioluli 1£2 , " 3 , 149 : hi n utus 143, 
lt7 , 149 : pu belicen li 143 . 1£7 , 1L9 : ven l
c:o1or 1£3. 147- IL9 : zono tu s 11.3. JL8. 149 

Cornucoptella 562 
Cort lcl urn 493 : kars ten ll 565 . 566: mol

\e 565 
Cort inar i\IS 520 . 52 1: .1 u retrollus v 

hespulus 519: f tbr tllos1pes v flbr ll los l
pc:s 520. 522 : 7. <" kll 519 . 520 , 522 

Coryn .~~ seus t hermoph ll u s 439. £40 
Cor ynespor., eass 1ico1t1 362 
Crocic re~~o s 28 , 326 , 330: carpe nter \ 

328, 329 
Cryp tomycin ~~o 263 
Curvul ...r l ~~o 353 . 355. 359-361 , 363 . 

365 . 367-373: arti n ls 368: ~~ond ropogonl s 
365 . 36th borrer lae 365 : brachyspora 
368 : ca ten ulato 365 . 368 : c lavata .368 : 
cotets 367 : c ymbopogon ls 355 . 367 , 368: 
detgh tonll 365 : erag r oMid ls 368: f.1 1lt1x 
~: gen1cul.Ht1 355 . 365 . .368 : h.n vcyi 
365: lna t'qua ll s ,368, 372 : t ntermed1 11o 
355 . J68 : isch aem i 365. 368: l uM I<'I 
355. 359 . 363 . 365 , 367 . 368: or yzae 
368: ovo1dea 368 : pallescens 368: prau
dli 368: protubera t a 368 . 369 . 372 : rl
ch ~~o rdi ae 367 , 368 : robust a 365 . 367 , 
368. 372: senes alensis 368: tr troli l .368: 
trltlc t 365 . 368: tuberc ullll ta 365 : u nci na 
tA 365 . 368 : verruc lforml s 365 . 368 

Custl n gophon 187 
Cyli nd roc1ad ium 265 , 266 . 268 : cilrl 

266 : c rot.1lt1 r iae 266 : cu r v:nu m 266: 
t!or id .,n um 265 , 266 , 268 , 269. 271: llicl 
co1t1 266 : spa thtph yll i 265 . 267 , 268-271 

Cytospor.., 562 
CytospOnM 123 , 12£ , 126 , 128 , 129 

Dac r ymyce1 de liquc scen1 384 
Oac ty la rla. 11 2 
Daed a l e~~o .o trla.ta 351 
Degella g a yaM 207 
Deigh ton lel\ a tor ulosa. 362 
Oclp inotna. 262 . 263 
Ocma t ium 233 
Dlchn c nt~ 263 
Dte hostcrc um l 65 
Dtc r<"n ldion 11 2: fra~ilc 11 2 
Dldymost l1be 133 , · 135: ca plllacene 

139: coccin e<'l 139 ; coffe<'le 133-1 35 : c:op
roph lla 135 . 139: e lc hler lana 133 . 135-
137 , 139 : elt is ll 135 . 137, 138 : kama t ll 
135 . 139 : obovoidea 137 . 139 

Dlplorh lnot rlch um 112 
Orechs1era 355 . 360-364. 369 . 372 , 

373: a v en.1 cca 362: b lseptAt a 361, 372: 
ch lor td ls 355 . 373 : dcmot lo tdc.1 372 : cry
throspll o. 369 . 372 : p.1pcnrtorfll 361: t r l
sc pt <" l <" 369. 372 

57 7 

El11phomycc s 397: dccl p lcn s 398: 
g r<"nu l~Hus ,396 , 398 . verrucosu s 396-398 

Empusa apicn l nt n 276 . 283: v apicu la 
t <" 287: v ma jor 283 , 287 

Endoph rn gmlell .., 152 , 153 : blseprat a 
ISS : canadens is 153: const rtct a 152- ISS: 
corticola 155 : ellil li 155 : fa llact a 155 : 
hughu ll 155 : h ymenoc h~~oeticol a 155 : on
ta r lenlh 155 : p~~otle1cen 1 153: tr lpa.rtita 
155 

Entomophaga gryl HI 283 
Entomophthora 27l , 283: a.picu\at a 

273 , 275 . 276, 283 . 286 . 287: cuUcts 
288 : du lrucn s 273 , 288 , 289: ma jor 

i~~:27~~e~:;:=~S~- 2~~~ . z:f.: 2J y r " 1 id uum 
En tyloma 106 : composi.ta r um 106; ga il

lard le c 103 . JOt: g~~oillardtanum 103 , 
10~. 105 

Ep ithele £61- 467 , 472. t 79. 480, 486. 
t.% -£98: cepl tata 461: cltrhpora. 463, 
t6t, 466 , l67- t 69 , l 98: duutl 461; e
flbula t a £63 . l6l , l.66. 470- t72 , 477. 
496 , 498: rutva 462: fuslspo ra t69: g al-

g~~~7~~z :,~~a~;~~u pl~~=~~u~~!· f:5: ~~~: 
466 , 472, 475-477, l79 : macarang ae £63 . 
l6t , t 66 , 477 , 479 , l98: macrospora 
t.6 1: mal alensls t 63 , £64, L66 , G69 , 479, 
t.SO , 498: n lk<'lu 1.62, 467, t79, l.SI , 
482, 496 . 498 : ovallspor11 463, G6t., t67, 
469. 1.82. 483 , t.98 : "sp. 5697" 463, 
t.67 . 48£, 485 : t yphac 461 - 464; vcrml
feu £61 

Epllhclopil5 462, t97: fulva 462 
Er lodcrma neozel~~ond lca 207 
Ery nt a 27l.. 276. 282 . 284. 286. 288 : 

ncopyra lt da r um 273. 276-278, 280-284 , 287 
F.ryslphc 417: aqullegtae 428: aspcrl

ro1iorum t27: bctul a c 422: cteho
racearum t 24, t 28 ; v ctchoracearum 
t.24: v poonacnsh .t.Z2-.t.2G; convol vult 
G28 : cynog1ossi £27 : depr essa l28 ; gale
op ild il 428 : g r am in ll 428: he raclct 428: 
h yper lcl 428 : p is! t.28: pol ygont 428; 
poonaens is £22: u rt lca e 428 

t u typa 123 . 124 , 128- 130: acha.rll 
124: armen lacae 123- 130: lata lU: l udl
b un da J2.l. 

F.xtdla. g \ 11 ndulos a 381, 383: nudeata 
381 . 383 

Exldt op8IS dfu s11 382, 383 : gr lsea 382 
Exophial11 234 : gougcrottl 2J2, 235: 

)Ctln Se1me l 234, 235 ; m&n son lt 235 
Exseroht lum 362-364 ; ture leum 362 

Fla. gellosc:ypha kevlnat: IG2, 1G9; 
minut ln im a. 142, 11.9 

Fomei fomentarlu1 142, 143 , l l.S; j a 
pon lc u l 297 : l uc ld u1 297: ocntedH 31(, 
318: ru ln~~oce u• 308. 309: subamboinen
sts 302 

Fus uium 393 , 394. .l.03 . GOG ; 1cct 
ll scoln 393 : moni\Horme 39l.; proltcera
tum 393 . 39£ 
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Ganodcrrno 293 . 296: sect Characoder
ma 296. 318; a pplanatu m 29L. 323: ar
glt laccum 308. 310: atkln50nll 325: biba 
dlostra lum 295 : chatrangconll 308. 310: 
cup re um 322: !ornlcau,un 322: laccatum 
297: lorcnt~lanum 309. 310, 312. 318. 
322 : luddum 293- 298, 300. 30L. 309. 
312. 316, 31 8 , 322 , 325: mult tpltcAtum 
v vualtl 304, 322: n l tl dum JOB. 310, 
322: ~rstccllt 293. 296. 302. 306. 312, 
Ja. 316 . 318, 321, 322: orb1 ror mc 318, 
323: fHirvu lum 295: pla tcn.sc JOB, 310. 
322: polych romum 308. 310: praclongum 
308 . 3 10; pscudobolctus 297: r montanum 
325: pulvcrulcntum 308. 310, 322: punc
ti sporum 295: rcn ldcn s 298: rcliinaccu m 
293-295. 300. 304. 308 . 310, 312. 318, 
322: sc clcton 322: senile 29L. JOO , JOL, 
308. 310: liUiill !ormc 296: liubambolncn
'c 30L: v lacvlspor um 293. 295. 298. 
300. 302. 310 . 312. 31.!., 316, 318. J22: 
v subamboln~n&c 295. JOt:: sub forn lca 
t um 296: sublnc ru s t..,t um 308, 3 10 , 322: 
subpc rforl\ tum 308. 310: sulct~ t u m 321. 
322: tubcrculosum 293. 302. 306 , 312. 
31L., 318, 322: %Ontt.tum 293. 296. 302. 
310. 312, 321, 322 

Geopora 397, t:OO: cooper! r cooper! 
396. 399. t:OO; r gllkcyae 396 . 399. t:OO 

Gigupora t:29; nigra .!.32. t:JL: rcltcu
la.ta t:29, t:J() • .!.32 . 4Jl., t:35 

G1oeoc.ystldlc11um t:62, t:92 . t:93. t:97: 
humt\ c .!.93: lactcsccns t:9J: porcsum .!.92 

Clomercll~ ct n~u lat a 507 
Gra mmothelc 172, 173: dcllcatuln 172: 

h nca t ll 172: mac rcspcra 172: sc tulosa 172 
Grammotht>lopsts 172 
Gyromltu 165: amblgu a 165: lnfula 

165. 166: sphacrospor3 165 

tlartic ll a cocc:lnu 139 
Hcbcloma c r us tu llni formt' SIS 
Hclmint hosporium 35l., 355. 359 . 37 1: 

s ubg Eu- llclmlnthosporlum 353: colcls 
367: gcnlculatum 359: homomorphus 37t:: 
kusanol 35.!.: maydl s 35.!.: mlcropu s 35.!.: 
o r yr.ae JSt:: satlvum JSl.: set arltlc 35t:: 
stenospilum JSl. 

Hcl vella sph ncrcspon. 165 
llcnrl quuitr. 263 
lleterochacte t:61. t:97 
llexagomll bt~rl l cll lt 171.: hc te rospora 

"' llirneola aurlc u lo -judac 385 
ll umarla rhodolcuca 1.1.1. t:l.t., t:t:7, 

t:t:9-t:S2 
llydnum l.86 
Hymenoscyphus 112 
llyphodont la dibu lato:~ G73 
llypochnlclum 565: l!lna logu m 571; bom

byclnum 565-567: v bombycinum 565: v 
lrplcoldcs 568. 57 1: v pin1cola 565: 
cystldlat um 571: eu~hlert 565. 568. 569 , 
571 : karsten il 565 . 566-568. 571: punctu
lot um 565. 568-571; vellcrcum 571 
slitl~~hnui t:Gl; net Eplthc1c t:61; d u t;-

llypogymn i ll 157 , 158. 160 , 161 : dupli
cata 158, 159: enteromorpho 157-159: 

~~~ro~~~~~~~ :~; !~~lnoll~~d l~~:ha~~~~ : 
mollis 157. 160, 161; oc.cldenca lt s 157 . 
158-1 60: tubulou 161 

Hypot rachyna i lnuosa 207 
llyucranglum scpara bll~ 511 

1 d rt~lla 112 
lncru stoporla 505 
lnocyb~ 259: JOio pe nsli 259: j a maicen

sis 259: lt~nug i ncllo 259: t roplcalh 2£9 . 
257. 258, 259 

lnonotus 116: hutHcr 116 

junghuhni a 500 : collabens SOt:: mlcr o
spora 503 . SO,, 505: n l t lda. 50S 

Lactarlus de:ccptlvus 2t:O : d C' lidosus 
513: vell~reus 2t.O: vo\e:mus 2t:O 

lambertella 1 . 10 . 13 . 17, 18: c¢rni
marls 10: my rlcn ~ 10 . II: "sp . 1731." 
10, 12 : "s p. 1959" 10, 13 , It:: viburnl 
11: ;r:e la n lctl 10-12 

l.t~mpro spora 117, 121; carbona ria 
118: hoem.u ugma v glga ntca 120 : muht
g uttu ltlla 121 

Lanzia 2 , IS. 17 . 18: cchlnophtla 
31: "ip. 137" IS. 16. 3 1: "sp. t:09" 
15. 17 

Laterhporo brcvlrama ISS 
Le loduma pycnophor um 207 
Lcpls ta. 253: glabell.:~ 253: si nger! 

2t.9. 251. 252. 253 
Le:t h~r llco1 a 262. 263 
L~ucogyropht~na 565 
l eue:ose:ypha t.t:l, t.t.t.. 446; boreoli• 

l.SS: leucotric ho t.t.t. , (L6; ovilla t:t:7: 
rhodoleuca t.t:7 

l lbe r tella 562 
lobarlt~ 197. 22t:, 227: ampll :.stm11 

22t.: retlgero 207: scroblcultilll 207 
Lophophac tdtum 263 
Lycphyllum 520. 523 

Megalocystldium t:92, t:93. t:97 : la ctu
ccns t:92: leu~ox.,nthum £92. t:97: !uri
dum l.92 

lolcgaspor opor la 172, 173: c overnu losa 
172. 17t, 175: hcxagonoldu 172. 17£ . 
176, 177 . 180: mexlca na 172 . 17l.. 178-
180: sctulosa 172. 17t:. 180, 181 

Mclancon iopsis lnqulnan~> 562 
Melancon lum 562 
Mclanoleuco 25l. ; brev lpes 2St:.: pscudo

luscina 25t:: l roptcol ls 2l.9. 251. 253 . 
25t:: t uc: umtlne:n sil 25' 

Micraspls 263 
Mlcrodochlum 112: phyllanthl 11 2 
P.llcrosph~era t.l7, t:22: t~lni t.l7. t:l8 : 

astra go:~li !28: bcrber idh t:28: betulae 
t:22: caprHollacurum t:22: difruu t:20: 
d ivcrlcau t:28; cuonym i l.28: lriesll 
t:20: v dahurtca '20 , t:21; v f ries II 
t:20: ,qrouu1 ar ioe £28: hyperlcacearum 
£28 ; JUglondli-nlgrae t:l8: lon lcerae 



l.22, l.28: magnll lc:a 418 , L19: n~ iuree 
l.20 , l.22, L23: mlyabuna. !.22: neglec:te 
. .H7-l. l9 : nemopan th ls l.\8 : neome~~; lc:ana 
l.l 8 , l.20, l.21 : ornata l.l8. l.22: v euro
pau l.22: v orn nta l.22: pen lclllata 
£28: r ul ml l.\7, l. \8: prasadll l.20: 
u lmi l.l7 

Moe\leroduc: us 2. 3. 18 , 25. 28 : he
der.oe 19 . 23, 24 : todot ingen s 19 : subs p 
cenerlensis 19. 22, 23 : subsp todot\n
gens 19. 20, 22. 26 : mus ~te 22 : "sp. 
1881" 19 . 26 , 27: tenuhtlpes 22 

Monil ia 28 
Monlliella 23l. 
Monili n ia 28 
My~c:llophthorll 436 . l.39: !ergusll U.O: 

h lnnu\~a '36. 438-l.l.O : t hermophile 440: 
vc:\lerc tl l.o!:O 

Mye:obont tl l.61 , 497 
Mye:othcle t.62 
Mynocon1u m 9, 28 

Nak a taca J61, J67 , 369: Slg mo1dc:a 
367-369 

Na nn!e \c.lt la 263 
No1nosc:hcma 562 
Nc:ct r la 373 
Neocos mospora 387 . .39l. : afr icen a 393 : 

st r iata 3A7 . 393: tcnulcrista ta 387. 388. 
391, 393 . .19!. : vulnrcc ta 387 , 393 

Ncottiel\ 4 l.l. l , .Gl.6 , 458: aphanodlcty-
on /,/,J . /.l.2, 458; ov i lla !.47: r utllan s 
<£6 

Neph roma 227: oustro1c 204: cr:llu lo-
' um 20!.: k uehnemanli 228: 1ep1d o-
ph yllum 20l. 

Octo v l ll nlnll ctg roensta 21.9 , 257 . 259. 
260: l llevis 260: tu be rcula ta 260 

Octosporll 350 : applllna te 350: rubens 
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Odontotrr:mll 262 . 263 
ODONTOTR EMATACEAE 263 
Odont u ra 262, 263 
Ootporll 233 
Ophi obolus 353. 354 . 37 1: ca r lcet t 

353: her potnchu s 354 : hcterostroph us 
353. 35L. 375: kuunoi 354: mlya bcanus 
354: u t iv u & 3Sl.: &etarlae 35l. 

Orbllle 107 . 112: luteorube\l o 11 2 : 
ptlobolotdu 107 . 108, 110. 112, 11 3 : 
xllnthosHgma 112 

Pll nna rl a !ulvcscens 207 
Pt~nnop5nnell o1 a.ngusta t a 20l. : wihon-

11 204 
P<'lrme\lll 162 : amphlbo\ .1 207: c rambl

dlocarpa 162: d !scor ddns 162: kt' r guelen
sis 162: protosulcata 162, 16J: pscudo
tul cat a 162; uutihs 162 : s ulca te 163 . .. , 

Pa tella ovilla 1.!.1 
Pell igera 197, 216 , 222: aphthose 

198: <~venosa 222 
Pen lophora 461 
Peronospora 538. 539 . tee 540-556 
Pcsto'l lotlopsh 371 
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Pe:tlltl 350: 4pplo'lnat n 350 . 351 : ara
neou Jl.3- 345: bol ta rls 351: v expla na ta 
351: c ta lopus 30: ovi lle 441 , 41,3, 4.(.4 , 
l.l.6, 447 , U-9 . 451, 452 : ptatav ina 450: 
permuda L50 

Phactd ina 263 
Phodd io&troma 263 
Phacidium 263 
Ph•eohariopsh argyrelu 35. 37. 39 ; 

caeu l plnl ae 60. 84 , 85 
Phellln u & lll., 116, 142, 148 , 21.3- 245 ; 

a ln l 1!. 2· l l.4 , 146, 149 . 243, 245- 21.7: 
andln• lll., 115: hartlgll l l.l. . 2l.3 . 246 , 
247: h lppoph a i!:cola 243- 247: tg nt ariu ! 
l l.2 . 144. 146 . 24!.-247: r al ni 243; 
nlgricll ns 143 . 145, 11.6: pln i 143 . 1l.5: 
popullco\a 142, 11.3, 11.5 , 146: robustus 
Ul., 21.6 , 21.7: t remul ec 11.5 

l' h ia1co ca lopu! 28 
Phialophora 233. 234: gougerot il 235 
Phom a 354 . 371. 403. 404. l.06, 562: 

a merieene 403, t.OI. . ~06. 1,12, 413 : porno
rum I.Ol. , 406, 413: pru nlcol a l.04 

Phyltac:tlflia g u tt ata 422 . L28 
Ph yima ch lle n1e 207 
Ph y toph thora 99 . 102. 538: bahamen

&1& 102: ep htomlum 102 : mycopara
s tttca 102 : operc ulata 99 . 100, 102; 
vesicu lo 99 

Pilobol us 107 . 110, 11 2 
Piricaudll eochinC": nsi s 189 
rtnc:odes 1uc id\IS 297 
Plosmopera 538. 539 . see 540-566 
Plet ilmat la stenoph yll a 159 
Pocu lum 1. 2 . 28, 30 , 33: flrmu m L , 

28. 30, 31: " tp. 1385" 28 . 31. 32: 
toydowla num 28. 31 

Podo1cyph a 473 
Podos phaera c l andes tine 428 
Polychldlum ~ontortum 207 
Polymorph um 262 
Pol ypor u s eavernul osus 174- 176: j a 

ponlcus 297: \a cca t u s 297: llndblad li 
505: luc ldu s 293 . 297, 322 : v 1.onatum 
322; rhi:tophilus 142, 2l.3, 24l., 246 , 247 

rorM c lnero se en s 505: dcll e:et u la 174-
176; hexegonoidu 176: tlnear is 174-176: 
novae-zelendiae 505: setulose 173. 180 

Protomycn gatll a rc.l lae \Ol. 
Ptoeu c.loba lsaml a magnato 397 
Pseudoccrc:o~>pora 66: abelmo~c:h l 61: 

alternantt-eree 35 . 39, 41; alter
nanthertcola 41: b rl de \lae 60: brldeliico
la 58, 59: clerodendrl 86: cord !leola 
98: crue n ta 49: daturln a l. 1: dolichl 
49: euphorblae-pllultferae 35 . ~. l.S: 
hi b l sci-~anna.b t n t 60, 61: ka. shotoenst s 
84, 87: mclitco\a 80, 86, 88 : mlchel Hco
la 58. 62, 63: mungo 49: oroxyltgena 
58. ~. 65: pa. ntole uc a 1.2 , 47: pavet
tee-tndlcae 58. 64 , 66, 67: phy llllnthl
n iru ri 89. 91 : polyalthlae 35 . 43, 45: 
s ttll ingia e 58 . 66, 67: su b &eullis 89: 
tectonlcola 58 . 68 , 69: t lmoren &i s 1.5 : 
t rematlcola 89. 91: trematl~>-orlental bo 
l.S: lrium!etta.e 90: vlg nae-re t lculatae 
49 : vlgnt gena JS . 47, 49 : vltlclco\a 
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70: vttlctgen.s 58. 68, 71: vltlcl- qu lnn 
t tu: / 70 : vt t igcnn 35. 49, 5 1 

Psc udoeoehliobolus 353 . JSt. . 356-359 . 
373 . 371.:: ~~ou s tralicn sh 373: ni sl ka dol 
356 . 358 . 373 

Pse udocyphellaria 197 . 199 . 207, 214 , 
216, 222 , 22!. , 227. 228; ollan ll 197 . 
201. 202, 203 . 208. 212 . 21!.. 218 . 225: 
onomalo 159 : llU I'"a ta 207: blllard ierll 
205 : ca rpoloma 204: colcnsoi 204 : cort
acca 201 - 203 . 208 , 21 2, 214. 218 . 225: 
corona ta 204: cre<: .:u a 204 , 207: dellsea 
198: CpisliC IO 2QJ , 207 : ft'I VCOlliU 198. 
207: rrcyci n clll 21l. ; g rl'ln uln t a 198 . 
20t;: homO<!ophylla 198. 203: hooker! 
207: intricata 207; ju nghu hn illna 199 : 
margaret ae 197, 201. 203-205, 207 , 208, 
2!6, 218, 225-227: murrayH 197, 201, 
205-208 . 210 . 212 . 216. 218. 225: neglcc
ta 20!.; psilophylla 207 ; pubcsccns 201 . 
203-205 . 207 ' 208. 216. 218. 220 . 225 . 
227: punctula ta 199: rubella 20!.: rufo
vtrucens 197 . 201, 205, 207, 208, 210 . 
212. 216, 218 . 225: subv.uta b !l l 5 207: 
thoull r sil 21!.. 220 

Ps~udog r.,ph ls 26t.: 
PsC!u doperonosportl 539 . see 51,0-556 
Pseudophacid iu m 262. 263 
Pseudorh h:l na ~phaero~pora 165 . 166 
Pseudospi ropu 191 : falcatus 189- 19 1: 

nodosus 191 ; rousse1ia n us 191: simple x 
191 

Pl>Oroma Uu riet zli 20£: e uph yllum 20!.: 
palli..Jum 20!. 

Pteri..Jomyces l.61 - L66 . t;86, !.90. i.92 . 
t.96-i.98: galz ln ll !.63: la cteus t.:63 . t.:66, 
!.85. 486, t.:87 . L96. t.:98: roseolu5 t.:63. 
t.:66. i.88- i.90. !.98: "sp. 8270" L63 , t.:66, 
!.90: sphaertcosporus t.:6.3 , !.66 . t.:90, !.91, 
,98 

Pu1v t nula 1!7 , 118, 120-122: ca rbon a 
ria v bre v isportl 118: con s tell&tl o 118: 
conve)te lla 117- 121: discoidetl 118 : elloltl
t" 118: globlfe ra 117, 11 9. 121: h &ema
s ti gma 119: v gigon tea 120 : haco ma tost ig
ma 119: la cteoa lbo 119: laetcorubra ll7 . 
120 . 121 : mll t ln a 120: mussoorlensls 
117 , 120. 121: nc:ot roplca ll9 : nepalen
sts 11 7, 119. 121: n lveo(l lb.l 120: or l
c halcca 117 . 11 8, 120 . 121: "tax. s p. 
1" 117. 11 8 , 121 : "tax . sp . 11 " 11 7, 
120 . 121: tctrll sportl 118 

Pust ul .1 r l t1 r hodolcucn 1.1.7 : r o!ioea !53. 
'56 

Pyrhtum 538 

Ra monl a 26!. 
Rhinoc la..Jiella 233: ma n son il 235 
Rhl nocl a dium 233 
Rhlnotrlchum domest lcum 252: 1a no!i0um 

252: mexlcanum 2l.9 . 250- 252: subal u ta
ceum 250 : subrerruglnosum 252 

Rhlzopogon colossus 513 : p.lrkslt 513: 
subsa lmon lu5 513 ; vll lo5u lu s 515 

Rhodoscypha l.l.l . Ll.2, l.l.l., l.L6: ovil
la LL I - l.t.:3. Ll.5- o4t;7, £t.:9. !.51- !.53 . £55 

Rhodotanetta l.LI . l.SJ: rosea t;£ 1. 

£!.2 . t;53. £5l . -456 
Rub~tella o rthoclad11 181. 
Ru u u·oemin 17 . 31. 3J: c:alopus 28. 

29; fi r ma 30 : 5C' tulata JJ : sydo.,.. ian ll 31 

Sarc:\nu1ella 557, 560. 562 , 563 : bank-
slae 557 . 558. 559 . 561 

sa .... ada ea blc:orn ls l.28 
Scle rospora 539 . s~~ 5£0-556 
Sclc rotln la I, 3l . 155: libconlana 3l: 

minor 152 . 153. 155: sc: lcorot lor um 3£ 
Sc.ytlnostromtt £65 
Scyt inostromcoll;, £92 
S~bn el na inc: r u st .\nS 382, 383 
S~ir\dlum 370 . 371 
Skelelocu t l.!l 505: nivea 500 : v dilulf!l 

50S 
Skelel ohydnum 1.62- £6t.:, !.67 . 1.69 . !.88. 

t.:90. L97: oika u 1.63 . 1.6!. 
Sky ttea 262, 263 
Sml tt ium 167. 170. 183 . 186: cellupo

ra 183 . 18£ . 186 : c:ullcls 167. 18!. : 
cul l setae 167 , 186 : longlsporum 167. 
169, 170: mnc r osporum 170: orthoc\ .1 dll 
184 : s\ mulii 186 

So rosporium andros aces 101. 
Sphaeronacomco lla helvel\ae 165 
Sph aerot hec:a a lc:he mil \a e !.27-!.28: a -

phanls 1.27 : copilobil !.28: fe r ruglnu 
t.:28 : rullgi nea !.28: mac:u1a r is !.28: pan
nasa L28 

Spil omela 262, 263 
Spor ldesmlum 361, J67 , 369 : sclerot lvo

rum 153 : t roplc.s1e 367-370 
Sporoth rl x 231.: sc:.henk l l 233, 235 
Sporot ri ch um 232 : b~u rm.s nn ll 23.3. 

23t.: : goug crot ll 2.32- 236 
St.lc:h ybot r ys 187 
Stenc:lln 56: bouga lnvlt lene 96. 97: 

cnnthli 35 . 51: cedre1ae 80 . 90. 93: 
c:oHette 58. 70 , 73: cyn anc hi 80. 92. 
9!.: dloscorelc:ola 35 . 53 : g n rugaco 58, 
72, 75: myxa 35. 55; oroxyllc:o1a 58 . 
7t.:, 77: steph anlae 35 . 55 : 
phlgena 58 . 76, 78 

Ste reum 1.61 , 462: h l r su tum ll.8 
Stlcta 197. 207 . 216. 222: ca naricon sls 

222 . 227 : d ufourll 222. 227 : lat !frons 
207, 222, 221.: rlchnrdll v r u fovlreseens 
205 : ..,etgc:lll 207 

~!~~~~: ~th1::~~ c:{/2'.h r::pht1\a 133 

Ta nett11 t.S6: r osea 456 
Teratospco rma 155 : oligoc la d1um 155: 

sc:l erot i vorum 153 . ISS 
Thec:aphora 10!.: a ndrosac:es 103 . JOt. : 

androuc\na 103 . 105: jubite l l Ot. 
The lephora 1;93 : avcol\ana 351: bomby-

c:lno 566 
Thlelav\a het eroth a\ llc:a !.39. t.l.O 
Torula 233 
Tra mct es subserpc:n s ISO 
Tremc:llll .)St.: f imbritll,, 38£: foli t~ c:c:n 

.38t.: lu tc:sccns 38£: mc:sr: ntr: rlc oD 383. 38!. 
Tr iblid\ um 26!. 
Tryblidiopsi!; 26L 

. ' 



Tuber 397 , 400, 401: dryophllum 396 . 
LOO, 401: t~v tutmum 396 . 400. 401 

TubuHcium t:6 1 
Ty romycet grominico\n SOl, SOL 

Unctnula G25; odunc11 t.28: ampdopsl
dts L27 ; blcornit 428; c\inton ll t.25. 
£27: mtyabel 425: nec ator 427; v, ampet
opstdts 425. 427 ; oleou. 425 , t.27: v 
oleosa L26; v zhengll 425-427 ; prunastrl 
!28 : subfusca L27 

Ustllago androsaces 10! 

\'akrabt:eja 361 
\'au.rla L65: au ra ntlaca L7J 
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Ve lutlccps L6 1, L91 
\'ermlcula.ri a gtoeos porlotdes 507 
\'ulcu lomyccs t.6 1, !.65. L92, 493. 

!.97: chettdontum 493; cit rinus t.92. L93. 
!.96- 498: ~ptthcloidcs t.66, L85 . 493-!.98; 
humtlta 493 ; lactcs.cens 493, L96 . t.98; 
tcuc0111anthus 493 : lurldus 493; AUlc&tus 
493 

"'ang tc11a dcrmatlt ldlt 23-4. 235 
'-' hetzeli n la 34 : sclerottorum 34 
Wrtghtoporla 504 

Xcrotrcma 262, 264 
Xylogrammo 330 
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ERRATA, VOLUME ELEVEN 

Page 381, las t line: for 637. read 367 . 

ERRATA, VOLUME FOURTEEN 

14 (2) cover line 27: f oro 1981 read 1982 

ERRATA, VOLUME FIFTEEN 

Page 197, add: leaves of Ammoph i l n nrcnnria, 17.VI J.1963 , 
leg. 0. E. no. 2 160p (S). 

Pages 529 , 530 : omitted 

ERRATA, VOLUME SI XTEEN 

Page 35, 1 inc 23 : for S . read Stenella 
80 13: for C. read Ce:rcospptoria 

153 35 , fo r S . read Scle~-otinia 
174 44: for P. read PoLypol"'..tB 
176 10, for P. read Polypol'U.s 
180 18, fo r subsperpens r ead oubserpene 
204 38: for P. read Psoudocyphellaria 
233 12 : for Sp . read Sporotrichum 

28' for S . sehenkii and Sp. 
read Sporoth1>i:c schar.kii and Sporotricf:um 

234 11: for Sp . read Sporotric;..um 
235 23: fo r S . read Spo'I"othr-ix 
236 1' for Sp. read Sporotrichum 
278 38 , fo r ~- r ead 87oynia 
282 38, for E. read Er!tomophthol"a 

39, for E. read EY'yl'lia 
283 33 : for gPylly- type, E. r ead gPylli - type, 
284 28, 32 : f or E. read Entomophthora 
286 3: for E. read Entomc>phthoro 
287 38, for E. r ead Erynia 
293 13: for tube:rcu.Zatum read tuber>culosum 
297 7' for F' . read Fomes 
333 20 , for Til E PYTHIUM read THE GENUS PYTHIUH 
462 27 . 33 : for E. read Epithele 
464 4 ' for effibulata r ead ofibul.ata 
472 34: for E. read t."r>it..helo 
4i3 4 1 : for Hrpodontia read Hyphodontia 
492 34: for Confor>ticiwn read Con.ferticium 
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